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Tac gia luan an
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Tp. H6 Chi Minh;
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thanh luén an.

Tac gia luén an

Nguyén Thi Hoang



TOM TAT

Dé tai “Nghién ctiru mét s6 bién phap ky thuit thiy canh rau cin nuéc
(Oenanthe javanica (Blume) DC.)” duoc thuc hién tir thang 4/2015 dén thang
2/2018 tai Trung tim Ung dung Cong nghé Sinh hoc Pong Nai. Muyc tiéu nghién
ctru cua dé tai 1a xac dinh duge loai hom, loai gia thé va n(‘Sng do chat diéu hoa
sinh truong BA thich hop trong nhan giéng v6 tinh rau cin nudc; Xac dinh loai
dung dich, nhu cau dinh dudng NPK timg thoi ky va mat do trong thich hop; Xéc
dinh ndng do chat diéu hoa sinh truong GA;, tan suit suc khi va phuong phap che
sang ddi v6i sy sinh trudng ciia rau can nudc trong thiy canh.

Dé tai nghién ciru gdm 3 ndi dung: 1) Nghién ciru mot s6 ky thuat nhan giong
rau can nudc; 2) Nghién ciru mot sb yéu t6 ki thuat thiy canh rau cin nudc trong
diéu kién nha mang; va 3) Budc dau dé xuit quy trinh thay canh rau can nudc. Noi
dung 1 gém hai thi nghiém va noi dung 2 gdm bay thi nghiém. Thi nghiém don
yéu t6 (gdm thi nghiém 1, 5, 6, 7, 8 va 9) va thi nghiém 2 yéu t6 (gdm thi nghiém
2, 3 va 4), duoc bd tri theo kiéu khdi ddy du ngiu nhién. Noi dung 3 dé xuat xay
dung quy trinh thiy canh rau can nudce, duge thue hién thong qua vi¢c xay dung
md hinh thyc nghiém trong rau can nude thily canh quy mé dién tich 500 m”.

Két qua nghién ctru ndi dung 1: Hom than giam trén gia thé (5/6 mun dira +
1/6 phan hiru co vi sinh) va dugc phun BA ndng d6 5 ppm anh hudng t6t dén sinh
truong rau can nudc nhu chiéu cao chdi (17,7 cm), ty 18 nay chdi (78,1%) ciing nhur
ty 18 song (83,4%) va ty 1¢ cay dat tiéu chuan xut vuon (73,9%) .

Két qua dat dugc ¢ ndi dung 2:

- Rau can nudc trong trong dung dich dinh dudng Jones (tréng cai xoong) &
khoang cach trong 4 cm x 3 cm (hang cach hang x cdy cach cay) trong diéu kién
nha mang che 1 16p ludi den (20.595-25.365 lux) sinh trudng tot voi chidu cao cay
trung binh 51,8 cm, sb 14 trung binh la 4,92 14, khoi lugng trung binh ciy 5,67
g/cay, ning suit thuong phim la 2.409 kg/1.000 m’, c6 ham luong chit khé cao
nhét (13,2%), d6 ctng than cdy trung binh (2,4 N/cm?), do tring than cao (L = 55,3)
va ham luong nitrate trong cdy khi thu hoach thap (1301 mg/kg tuoi).

- Rau can nudc duoc trong trong dung dich dinh dudng Jones di diéu chinh

v6i 145 ppm dam sinh trudng tot (dudng kinh gde than tir 5,39 dén 5,97 mm), ning



sudt cao (2.779- 2.847 kg/1000 m?), va pham chét tét (d6 Brix cao tir 1,23% dén
3,98%, ham lugng canxi cao, cay mém va tréng). Ty 1&é NH,/NO; (20/80) trong
dung dich dinh dudng 14 thich hop giup rau can nudc thiy canh sinh trudng tot
(chiéu cao cay dat 50,3 cm), ning suét cao (2.400 kg/1000 m?) va chit luong cay tdt
(d0 Brix cao va ham luong nitrate trong cay & muc cho phép 734 mg/kg). Ham
lwong dam trong ciy ting ¢ giai doan tir 7 dén 21 NST va giam & giai doan tir 21
dén 28 NST. Ham luong 1an trong cay giam & giai doan tir 7 dén 21 NST, sau d6 lai
tang 1én. Nhu vay, nhu cau vé 1an cua rau cin nudc thiy canh trong thoi gian dau
thip va sau d6 ting manh vao thdi gian mot tuan trude thu hoach. Ham luong kali
trong cdy hau nhu ting 1én trong sudt giai doan sinh truéng cta cy.

- Rau can nudc duoc trong trong dung dich dinh dudng Jones di diéu chinh
v6i 145 ppm dam va phun GA; ndng d6 2,5 ppm vao thoi diém 7 ngay trudce khi thu
hoach mang lai nang suét, hiéu qua kinh té cao (NSTP 1a 3.033 kg/ 1.000 m%; d6
ctng than cdy 1a 2,62 N/ecm?; do tring than 1a 56,6) va khong anh huéng dén phim
chat rau.

Tir cac két qua nghién ctru ndi dung 1 va ndi dung 2 di xdy dung dugc qui

trinh k¥ thuat thuy canh rau can nuéc trong hé thdng thity canh tinh.
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SUMMARY

The study entitled “Research on hydroponic techniques for water
dropwort (Oenanthe javanica (Blume) DC.)” was carried out at Center for
Applied Biotechnology of Dong Nai Province, from April of 2015 to February of
2018. The objectives of the study were to determine type of cuttings, substrates and
concentrations of benzyladenine (BA) for propagation of water dropwort; to find
out the appropriate concentrations of nitrogen, phosphorus and potassium in nutrient
solution for hydroponic water dropwort and optimum planting density; and to
identify concentration of GAj; growth regulator, aerobic frequency and light
intensity for plant growth.

The study consisted of three contents: The first, study on cuttings propagation
techniques for water dropwort (Oenanthe javanica (Blume) DC.); The second,
study on hydroponic techniques for water dropwort under polyethylene house
condition; and the third, initial proposal process of hydroponic water dropwort. The
first content included of two experiments and the second content comprised of
seven experiments. The one-factor experiments (The experiment 1, 5, 6, 7, 8 and 9)
and the two-factor experiments (The experiment 2, 3 and 4), laid out in a
randomized complete block design (RCBD). The third content was to build the
model of hydroponic water dropwort with 500 m” area.

The results of the first content were as followings: On stalk cuttings,
application of the medium with 5/6 coconut fiber + 1/6 microorganic fertilizer and
sprayed with 5 ppm benzyladenine performed superior on the growth parameters
such as shoot height (17.7 cm); shoot rate (78.1%) as well as survival rate (83.4%)
and percentage of plants getting the standards for large scale production (73.9%).

The results of the second content were reported as followings: Water dropwort
plants were grown in the Jones nutrient solutions (used for watercress culture) with
spacing between rows and plants as 4x3 cm light intensity (20.595-25.365 lux)
under polyethylene house condition recorded better on growth with average height
of 51.8 cm, number of leaves of 4.92; the average weight of 5.67 g/plant, the
commercial yield of 2,409 kg/1,000 m’, dry matter content (13.2%), stalk firmness
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(2.40 N/cm?), stalk whiteness (L=55.3) and low nitrate concentration (1.301 mg/kg
fresh weight).

Water dropwort plants grown in the Jones nutrient solution (used for
watercress culture), supplemented 145 ppm nitrogen obtained on growth (stalk
diameter from 5,39 to 5.97 mm), high yield (2,779-2,847 kg/1,000 m?), and good
quality (Brix 1.23%-3,98%, high calcium, soft and white). The ratio of NH, /NO5’
(20/80) in the nutrient solution was found suitable for water dropwort growth, and
obtained high growth parameter such as plant height (50.3 cm), high yield (2,400
kg/1,000 m?), high brix and nitrate concentration of plant (734 mg/kg fresh).The
nitrogen content in plants increased in stages of 7 to 21 days after planting, after
these stages decreased. The phosphorus concent in plants decreased in stages of 7 to
21 days after planting, and then increased. Thus, the demand for phosphorus in the
initial stage was low and increased in the late stage before one week harvest. The
potassium content in the plant maintained to increase during the growth stage.

Application of GAj; at 2.5 ppm before seven days of harvesting indicated on
the high yield (commercial yield 3,033 kg/ 1,000 m*; stalk firmness 2.62 N/cm’,

stalk whiteness 56.6, economic efficiency but not affected on quality of product.

Base on the results of the first and the second contents that the research has

been proposed the initial process of hydroponic water dropwort.
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MO DAU

Tinh cap thiét

Rau can nuéc (Oenanthe javanica (Blume) DC.) 1a mét trong nhiing loai rau an
la phé bién ¢ Viét Nam, an ngon, dugc nhiéu nguoi uva chudng. Rau can nuéde co gia
tri dinh dudng cao, chira nhidu vitamin, chat khoang va c6 thé dung dé chira nhiéu
loai bénh nhu tri cao huyét ap, mach mau xo cing, than kinh suy nhuge (D6 Huy
Bich va ctv, 20006).

Rau can nudc 1 loai rau thuy sinh. Theo Nguyén Pirc Lugng va Nguyén Thi
Thiy Duong (2003), thyc vat thity sinh ¢6 kha niang hap thu kim loai ning rat cao.
Ngoai ra, rau thity sinh con 13 loai rau dé bi nhiém ky sinh tring nguy hai nhu san 14
gan. Két qua nghién ciru ciia D6 Huy Bich va ctv (2006) cho thiy rau can nudc
thudng dugc trong & rudng ngap nude co nhiéu bun. Lép bun cang sdu cang mau md,
cdy cang sinh truéng manh. Thyc t& san xudt rau can nudc hién nay ciing cho thy
rau can nude thuong duoc trong ¢ ving triing hay rudng ngap nudc nén khé kiém
soat vé chat luong nudc tudi. Vi vay nong din san xuit rau can nudc hién nay sir
dung nuéc giéng khoan (Nguyén Hoang My, 2014; Pham Thi Minh Tam va ctv,
2015b). Theo Pudng Hong Dat (2002), rau can nude thuéc nhém hit it NPK. Cay
rau can nuéc dugc trong vao ao bun, chi can suc bun, gat phang, khong can bon
phan. Tuy nhién do cdy rau can nudc 1a cdy thily sinh va 1a rau an 14 nén thyc té cho
thiy nguoi dan trong rau can nude ciing da s dung luong phan dam tir khd cao dén
rat cao tir 120 dén 160 kg/ha/vu (0 Pong Nai) va tir 160 dén 440 kg/ha/vu (& Bac
Liéu) (Nguyén Hoang M¥, 2014; Pham Thi Minh Tam va ctv, 2015b). Bén canh d9,
cay rau can nudc bi kha nhiéu sau, bénh gay hai nhu sau xanh, rép mém, nhén do,
bénh dém 14 (Pham Thi Minh Tam va ctv, 2015b) do viy st dung kh4 nhiéu thudc
bao v¢ thuc vat (6 loai thudc trix sau, 5 loai thudc bénh) voi sb lan phun phé bién tir 7
dén 8 lan/vy dung dé phong trir dich hai trén ciy rau can nudc (Nguyén Hoang My,
2014; Pham Thi Minh Tam va ctv, 2015b). Tir thuc té trén cho thay rau can nuéc néu
canh tac khong tuan thu dang quy trinh k¥ thuat s& dan dén san phdm chwa dam bao

chét lugng an toan do cé nguy co bi nhiém nitrat, du lugng thudc bao vé thuc vat,



mot s6 kim loai ning trong cac ao hd ciing nhu cac vi sinh vt gdy hai. Ngoai ra,
nguy co anh huéng dén muc nuéc ngdm do ndéng dan sir dung nudc giéng khoan dé
canh tac cdy rau can nudc.

Pé khic phuc cac yéu t6 han ché trong canh tac rau can nude truyén thong trén,
viéc tng dung k¥ thuét thuy canh dugc coi 1a mot trong nhitng bién phap kha thi. K§
thuat thay canh rau da dugc ung dung rong rai & mot sb nude trén thé gioi (FAO,
1992; Hoagland va Arnon, 1950; Hussain va ctv, 2014; Jones, 2005 va Jones, 2014).
O Viét Nam, thuy canh cdy rau dé tao ra ciy rau c6 ning suat cao, chat luong rau an
toan da dugc tng dung nhiéu trén cac cady rau an la tréng can nhu xa lach, cai ngot,
cai be xanh, rau dén. Trén thé gidi, thay canh cdy rau thuy sinh ciing d3 c6 nhu cay
cai xoong (Erika, 2007; Jones, 2005) hay ¢ Viét Nam da c6 thuy canh cay rau
mudng. Tuy nhién, cho dén hién nay hau nhu chua c6 cong trinh nao dugc cong bd
vé thuy canh cy rau can nudc.

Xuit phat tir tinh hinh thuc té trén, dé tai “Nghién cuu mdt sb bién phép k¥
thuat thiy canh rau cin nu6c (Oenanthe javanica (Blume) DC.)” d3 duoc thuc hién.
Muc tiéu nghién ciru

Pé xuit duoc mot sd bién phap ky thuat trong nhan giéng vo tinh bang phuong
phap gidm hom rau can nudc va mot sd bién phap ky thuat thiry canh rau can nuée.
Muc tiéu cu thé

- Xac dinh loai hom, loai gia thé va liéu lwong chat kich thich sinh truong BA
thich hop trong nhan gidng vo tinh bang phwong phap gidm hom cy rau can nudc;

- Xac dinh mat do trong, dung dich dinh dudng thich hop, nhu cau dinh dudng
NPK ting thoi diém sinh trudng sau trong ciia cdy rau can nude trong thiy canh;

- X4c dinh liéu luong chét kich thich sinh truong GAs, tan suét suc khi va murc
d6 che sang d6i v6i su sinh trudng cua cdy rau can nude trong thuy canh.

Y nghia khoa hoc ciia dé tai

Két qua nghién ciru ctia dé tai co ¥ nghia cung cp co so dir lidu khoa hoc trong
viéc xac dinh cac yéu to k¥ thuat lién quan dén phuong phap nhan giéng vo tinh rau
can nudc va canh tac rau can nudc bang k¥ thuat thily canh 1am tién d& xay dung quy

trinh thuy canh rau can nudec.



Két qua nghién ctru ctia dé tai co thé sir dung lam tai liéu tham khao trong linh
vuc giang day, nghién ctru ing dung va phat trién cong nghé trong rau thuy canh;
ngudn tai liéu dao tao-tap huan chuyén giao ky thuat trong san xuit rau.

Y nghia thue tién cia dé tai

Tir két qua nghién ciru dat dugc co thé gitip ngudi nong dan chi dong mua vu
san xudt rau cAn nudc quanh nim bang k¥ thuat thiy canh nhim ting ning suat, gia
trj san phdm dam bao vé sinh an toan thyc phim goép phan cai thién thu nhéap, phat
trién kinh té xa hoi, ddc biét 1a phuc vu cho néng nghiép d6 thi. Pay ciing c6 thé 1a co
s& cho nha quan 1y hoach dinh chinh sach trong viéc m¢é rong viéc ing dung ndng
nghiép cong nghiép cao trong san xuat cho cac dbi tuong cay trong khac c6 nhu cau,
gia tri cao phuc vu xa hoi.

Tinh méi va tinh sang tao

Pé tai duoc trién khai theo hudng canh tac méi hién nay d6 13 tng dung cong
nghé cao trong san xuit néng nghiép véi k¥ thuat canh tac thiy canh. San pham tao
ra hodn toan dam bao dugc vé chat lugng theo tiéu chudn an toan vé sinh thuc pham.

Luan 4n 1a cong trinh nghién ctru dau tién dugc cong bd vé ky thuat thiry canh
rau can nudc trong diéu kién nha mang.

Diém méi cua dé tai:

- Cung cap cac thong s6, dit lidu lién quan vé dinh dudng da luong, chét diéu
hoa sinh trudng thuc vat cho cdy rau can nudc thiry canh, 13 ngudn tai liéu tham khao
cho cong tac giang day va nghién cuu.

- Budc dau da dé xuat duoc mot s6 bién phap k¥ thuat thiy canh tinh cho rau
can nude cu thé nhu sau:

+ Nhan giéng vo tinh bang cach gidm hom thén trén gia thé 5/6 mun dira + 1/6
phan hitu co vi sinh dugc phun BA (5 ppm) ¢ thoi diém 3 NSG, dinh ky 7 ngay/lan
(3 1an phun) cho hé s6 nhan gidng cao nhat (chiéu cao chdi 17,7 cm, ty 1& nay choi
78,1% , ty 1& song 83,4% va ty 1& xuit vuon 73,9%)

+ Cay rau can nudc duge trong v6i khoang cach 4 cm x 3 cm trong nha mang
v6i cudng do anh sang bién dong khoang tir 20.595 lux dén 25.365 lux trong hé
thong thuy canh tinh st dung dung dich dinh dudng Jones c6 diéu chinh néng do dam

1a 145 ppm véi ty 16 NH,/NO;™ (20/80) va phun GA; ndng do 2,5 ppm vao thoi



diém 7 ngay trude khi thu hoach cho sinh trudng tét, ning suit cao va chét luong an
toan.

- Xay dung duogc biéu dd ham lugng dinh dudng N, P, K tai cac thoi diém sinh
truong khac nhau cua ciy rau can nudc:

Rau can nudc duge trong trong dung dich dinh dudng Jones véi 145 ppm dam;
63 ppm lan va 248 ppm kali cho ning suét thvong pham cao (2.485 kg/1.000 m?), va
pham chét ot (d0 Brix cao 2,63% va ham lugng kali trong ciy cao 537 mg/kg). Rau
can nude thiy canh can dugc cung cip nong do dam cao & giai doan dau tir 7 dén 21
ngady sau trong va sau d6 giam ndng d6 dam trong dung dich dinh dudng cho cay;
trong khi d6 nhu cau vé lan ciia rau can nude thuy canh trong thoi gian dau thap va
sau d6 ting manh vao thoi gian mot tuan trude thu hoach. Ham luong kali trong cay
hau nhu ting 1én trong sudt giai doan sinh truong cia cy.

Poi twong nghién ciru

Hom gidng, sinh trudng va ning suit rau can nudc.

Thanh phan dinh dudng sir dung trong dung dich thily canh dap tng nhu ciu
sinh truong, phat trién va nang suat cua rau can nudc.

Pham vi nghién ctru

- Cac thi nghiém nghién ctru dugc thuc hién tai Trung tdm Ung dung Cong
nghé sinh hoc Pong Nai.

- Xay dyng mé hinh san xut tai Trung tdm Ung dung Coéng nghé sinh hoc
Pdng Nai (tap trung vao cac khau nhu hom gidng, gia thé, chat diéu hoa sinh truong
BA trong nhén giéng vo tinh; dinh dudng da lugng NPK; GAs; suc khi, che sang)

- Céc thi nghiém duogc thuc hi¢n tir thang 4/2015 dén thang 2/2018.



Chuong 1
TONG QUAN

1.1. So lwge vé rau cin nuée
1.1.1. Ngudn goc va su phan bd

Rau can nudc c6 tén khoa hoc 1a Oenanthe javanica (Blume) DC., thudc ho
Hoa tan (Apiaceae). Can nudc 1a loai rau moc hoang c6 ngudn gbc nhiét doi Chau A
(P4 Huy Bich va ctv, 2006). Rau can nudc dugc trong nhiéu & cac nudc nhu Trung
Qubc, An Do, Nhat Ban, Han Quéc, Indonesia, Malaysia, Thai Lan, DPai Loan,
Lao va Viét Nam (Morton va Snyder, 1978). O Viét Nam, rau can nude 1a loai rau
quen thudc, duoc trong tir 1au doi & cac tinh phia Béc; dic biét 1a cac tinh dong bang
va Trung du Bic B6 nhu Ha Nam, Nam Dinh, Thai Binh, Hai Duong, Hung Yén,
Bic Ninh, Bic Giang, Ha T4y, Vinh Phic, Phu Tho (P& Huy Bich va ctv, 2006).
Can nudc ciing dugc trong rong rii ¢ cac tinh phia Nam nhu Pong Nai, Kién Giang,
Bac Liéu.
1.1.2. Pic diém thyc vét hoc

Can nude con duge goi la can com hoidc can 6ng, la cay than thao da nién. Vi

cac dic diém thuc vat hoc co ban nhu sau (Hinh 1.1).

Hinh 1.1. Rau can nu6c



R&: rau can nudc co6 ré thudec nhom ré chum, moc & ddt than. R& con non cb
mau xam trang, & gia chuyén sang mau sdm hon (V& Van Chi va Tran Hop, 1999).

Than: rau can nude c6 than x6p, hinh tron va khong c6 16ng, chia thanh nhiéu
d6t, than dai 0,3-1 m (Nguyén Vin Thang va Tran Khac Thi, 1996; Pham Hoang Ho,
1999).

La: rau can nudc c6 dang 14 kép hai 1an, mdi d6t c6 1 14, 14 moc so le, chia thuy
hinh 16ng chim, phién 14 hinh trai xoan, hinh thoi hoc hinh mac, gbc 14 tron, dau
nhon, mép 14 co6 khia rang khong déu. Be 14 to, rong, Om sat vao than, 14 dai 3-8 cm,
nhing 14 gan ngon khong c¢6 cudng (Nguyén Vin Thang va Tran Khac Thi, 1996;
Pham Hoang Ho, 1999). O mdi nach 14 c¢6 thé sinh ra mot nhanh dé hinh thanh cay
mo&i, nhung thuong chi ¢6 nhitng mét gia & géc mdi sinh nhanh (Pudng Hong Dat,
2003). Can nudc 1a cdy sinh san vo tinh, c6 thé nhan giéng bang bién phap giam
hom.

Hoa: hoa phat trién thanh cum gém nhting tan kép ddi dién véi 14, c6 5-10
nhanh mang tan con. Mdi tan con chia thanh 10-20 nhénh gan bing nhau mang
nhitng hoa mau tring c6 5 tiéu nhi (Pham Hoang Ho, 1999; V& Vian Chi, 2012).

Qua: qua can nudce c¢6 hinh tru thudn, dai tr 2-3 mm véi 5 canh 16i (Pham
Hoang H, 1999; Vo Van Chi, 2012).

1.1.3. Yéu ciu ngoai canh d6i véi sinh truéng va phat trién ciia ciAy rau céin
nudc

Nhiét d6: Rau can nudc sinh truong thuan loi ¢ nhiét d6 15-20°C. O nhiét d6
trén 25°C cay sinh truéng cham, can cdi; 14 chuyén sang mau huyét du (Pudng Hong
Dat, 2003). Rau can nudc 1a loai cay ua 4m, mat nén dugc tréng rong rai ¢ mién Bic,
ving c6 khi hau twong ddi lanh. Thoi gian thich hop dé trong va thu hoach 1a vu
Poéng Xuén (tir cudi thang 10 dén dau thang 11). Tuy nhién, rau can nudc van cé thé
trong duogc vao cac thang khac trong nam, nhung cho ning suat khong cao (Nguyén
Vin Thing va Tran Khic Thi, 1996; Puong Hong Dat, 2003). Theo Nguyén Hoang
M7V (2014), rau can nudc tréng tai xa Gia Kiém huyén Théng Nhét ¢6 2 vu chinh 1a
Vu Pong Xuan (tir thang 11 d&én thang 1 ndm sau) va vu Xuan Hé (tir thang 2 d&én
thang 5), nhiét do cua vung trong rau tai xd Gia Kiém trung binh trong nim 1a 25-

26°C, cao nhat 1a 34,5°C.



Anh sang: Can nudc 13 ciy wa mat thudng duoc trong vao mua Dong, ngay
ngan va cudng do anh sang thap hon cac mua khac trong nim (V5 Van Chi va Tran
Hop, 1999). Cuong d6 anh sang manh c6 thé lam giam su sinh truéng cua rau cin
nudc. Rau can nude néu trong vao nhimg thang c6 nhiét do cao trong nim, thi can ap
dung cac bién phap che sang; thi nghiém che 25% anh sang thi ning suit rau can
nudce tang 1én 25,7% (Vi Thanh Hai, 2008).

Am d6: rau can nuéc 1a loai cdy ua am, mat nén thuong dugc trong & rudng
nuée, dat 1ay (V4 Van Chi va Tran Hop, 1999). Thiéu nudc cdy coi coc, md gd phat
trién 1am cho rau trd nén cimg va c6 vi dang.

1.1.4. Gia tri dinh dudng va dwgc liéu cia rau cin nuée

Rau cin nudc 6 gia tri dinh dudng cao, chira nhiéu vitamin va chat khoang.
Phén tich 100 g rau can nudc (gdm than va 1a an dugc) cho thiy: ham luong nudc
trong rau can nudc 1 chinh (93,4 g), c6 nhiéu chat khoang (kali c6 ham luong cao
nhat 1a 410 mg) va chtra nhiéu vitamin (ham lugng vitamin C cao nhét 1a 20 mg)
(Bang 1.1).

Bang 1.1. Thanh phan dinh dudng trong 100 g rau can nudc

Gia tri dinh dudng Khoang chat (mg) Vitamin
Nang lugng 17,0 kcal  Na 19 A (Retinol) 160,00 pg
Nudc 934 ¢ K 410 E (a-Tocopherols) 0,70 mg
Protein 20¢g Ca 34 K 160,00 pg
Lipid 0,1g Mg 24 B1 (Thiamin) 0,04 mg
Carbonhydrate 3,3 g P 51 B2 (Riboflavin) 0,13 mg
1,9 B3 (Niacin) 1,20 mg
Zn 0,3 B6 (Pyridoxine) 0,11 mg
Cu 0,15 B9 (Folate) 110,00 pg
Mn 1,24 BS5 (Pantothenic acid) 0,42 mg
C 20,00 mg

(Nguodn: Slism, 2013)
Rau can nuée co vi ngot, hoi cay, tinh mat, c6 tdc dung thanh nhiét. Thuong
dung dé tri cao huyét ap, viém nhiém duong tiét niéu, dip vét sung do bi ngi, giam

dau, cAm mau va tri noc ran (Pham Hoang HQ, 1999; V6 Van Chi, 2012).



1.1.5. So lwgc tinh hinh sin xuit rau can nuéc tai Viét Nam

Rau can nuée duge trong rong rii & mién Bic vao cac thang mua Dong va Xuan
khi c6 thoi tiét mat va lanh trong nim (Pudng Hong Dat, 2002). Rau can nudc 1a cay
trdng chu lyc cia tinh Bic Giang, duoc trong cha yéu tai xa Hoa Luong, huyén Hiép
Hoa véi dién tich 200 ha (Hong Luong, 2016). Tai Ha Noi, rau cin nudc dugc trong
v6i dién tich khoang 30 ha xi Khai Thai, huyén Phu Xuyén (Qudc Huy, 2014).

Diéu tra vé co ciu cdy rau tai Pong bang song Ciru Long duoc thyc hién boi
Nguyen (2016) cho thiy rau can nudc 1a mot trong 55 loai rau duoc san xuit hang
héa. O Bac Liéu, rau can nudc duge tré)ng ¢ huyén Phudc Long, tap trung nhiéu & xi
Vinh Thanh. Dién tich trdng rau can nudc hang nim & huyén Phuéc Long khoang 59
ha. Dién tich canh tac cua cac hd tap trung trong khoang tir 500 dén 1.000 m?, 1a dién
tich phd bién dbi vdi cac ho nong dan trdng rau dn 14, chiém 42,2% dbi véi xa Vinh
Thanh va 15,6% ddi v6i xa Vinh Phi Pong. Mdi vu rau c¢é thoi gian sinh truong chi
yéu tir 50 dén 60 ngay sau cdy. O Bac Liéu tat ca s6 ho diéu tra déu khong phoi ai dat
trude khi trong. Bo rudng chi 1a bd nho duoc dap dat lam duong di nhu rudng lua.
Tai Bac Liéu sau khi tréng dugc khoang 20 ngdy, nong dan tudi nudc cho rau phan
16n tir giéng khoan va chi cho muc nudc ngap ciy rau tir 3 dén Scm va duy tri muc
nude cho dén khi thu hoach. Véi 1 vy tréng rau can nuéc twong ddi kha ngan chi
khoang 2 thang, ning suit dat tir khoang 3.200 dén 4.800 (kg/1.000 m?) va viéc dau
tu trong rau can nudc khong ton kém qua nhiéu chi phi nén dem lai hiéu qua kinh té
twrong ddi cao (khoang tir 28.000.000 dén 46.000.0000 ddng/1.000 m*/vu (Pham Thi
Minh Tam va ctv, 2015b)

O Mién bong Nam b9, rau can nude duoc tré)ng nhiéu tai x3 Gia Kiém, huyén
Théng Nhat, tinh Dong Nai v6i dién tich vao khoang 40 ha; ning sudt dat 35-45
tan/ha (Nguyén Hoang My, 2014). O Pong Nai, da sé nong dan khéng xir 1y dat
trude khi trong rau dé tan dung toi da vé thoi vu, gia ca thi truong chiém 85% tong sd
ho diéu tra. Tai D@)ng Nai, c6 15% sb ho thyc hién phot dattr2 dén 5 ngay trudc khi
trong. Mot diém khac biét trong viée thiét ké rudng tréng rau can nude & Pong Nai
so voi cac cdy rau khac 1a bo rudng rau can nude. Bo rudng thuong dugc 1am bé tong
c6 bé rong 12 60 cm dé dung bod rudng dung rau can nude sau khi thu hoach va da

duogc rira so qua tai rudng.



Qua4 trinh diéu tra cho thiy nong dan trén dia ban x3 Gia Kiém, tinh Dong Nai
sir dung ngudn nude 1a nude giéng khoan. 100% ho st dung ngudn nude tudi nude
dang trao cao hon bé mit rudng dé tudi rau va phuong phap tudi chinh 14 tudi ngap.
Nudc dugce str dung tudi cho rau déu tét, dam bao cho san xuat rau. Day 1a mét trong
nhimg diéu kién thuin loi dam bao cho viéc san xuit rau & cac ving chuyén canh rau
ctia xa. Pong thoi cling 13 diéu kién cho viéce trién khai cic mo hinh trong rau an toan
ctia xd Gia Kiém trong tuong lai. Sau khi rau trong dugc khoang 20 ngay, nudc dugc
dua vao chira lai chiéu cao cdy rau cn khoang tir 10 dén 15 cm khong dé cho nuéde
ngap ciy rau. Nudc dua vao theo hé thong hai chiéu (c6 nghia 13 mot dau rudng nude
duoc dua vao va cudi rudng nudc duoc dua ra), luong nude duoc dua vao hang ngay
ca ngay l4n dém. Pay 1a diém khac biét co ban giita cach trong ctia nong déan 2 tinh.
Diéu nay dan dén chét luong cia 2 loai rau ciing khac nhau. O Pong Nai do cy rau
ngdp trong nude lam cho théan rau tréng, mém va dai (60-80cm); trong khi do tai Bac
Liéu chi d& myc nudc tir 3 dén 5 cm nén than rau xanh va ngan (30-50cm).

Rau can nudc chi thu hoach mét lan duy nhét trén ruong, khong kéo dai thoi
gian thu hoach s& anh hudng dén pham chat cua rau. Rau thu hoach duoc dé ngay tai
rudng sau d6 méi thu gom rau vao hd nude rira 1an cudi rdi chuyén 1én xe may véan
chuyén cho thuong 14i. 100% s6 ho khong str dung hoa chat dé xir 1y rau. Nude giéng
dé rira rau 1an cudi. Két qua diéu tra cho thdy c6 100% s nong ho trong rau tai 2 tinh
déu tiéu thy san pham bang phuong thirc ban cho thwong i tiéu thy tai chd, trong va
ngoai tinh (Nguyén Hoang My, 2014; Pham Thi Minh Tam va ctv, 2015b).

1.2. Nhan gioéng vé tinh bing canh (hom) gidm cho cAy trong va cy rau can
nuéc
1.2.1. Vai tro ciia nhén giéng vé tinh bang canh (hom) giam

Phuong phap giam, chiét canh dua trén kha ning hinh thanh ré bat dinh cua
canh giam hodc chiét khi duoc cét roi khoi cidy me. Phuong phép nay thuong duoc ap
dung cho cé hai nhom cay than g6 va than thado nhu cay vai, nhan, cam, chanh, khoai
tay, mia, dua, hoa cuc, cAm chudng, rau muéng, rau can nudc. Nhéan giéng vO tinh
bang gidm canh ¢ wu diém 14 ciy con giit dugc cac tinh trang di truyén cia cay me,
vuon cdy déng déu thuan tién cham soc, thu hoach; Thoi gian nhan gidng twong d6i
nhanh, hé s nhan giéng cao; Chu ky khai thac ngén, hiéu qua kinh té cao va k¥ thuat

don gian (Vi Quang Sang, 2010).
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1.2.2. Phwong phép nhan giéng truyén thdng cdy rau cin nuéc

Vao dau thang 2 hang nim, cay duoc trong va cham séc phat trién tét, dén dau
thang 10 nho ca than, ré dem giam dé nhan gidng. P4t gidm hom 13 bun nhuyén c6
bon 16t phan hitu co hoai muyc, trai déu than cy gia 1én mat bun, 4n gbc cho ngap va
xoa nhe dé than ciy vira lin vao bun. Tir cic mat ciia than s& moc 1én cac nhanh méi.
Sau d6 tudi phan thac cdy, nhd trong khi nhanh cao 8-10 cm (D3 Huy Bich va ctv,
20006).

Theo Nguyén Hoang My (2014), rudng rau can nudc sau khi thu hoach xong,
noéng dan dé lai mot phan dién tich san phadm dang thu hoach dé lam gidng. Nho cay
dang thu hoach sau d6 rai déu trén bé mit rudng, sau 7 dén 10 ngay chdi nidy mam
khoang 3-5 cm, giai doan nay rat nudc ra chi dé mirc nuéc ngap 1-2 cm. Dung dung
cu 4n nhe cdy me xudng dat dé cho ré dé& tiép xuc va phat trién nhanh. Khi cay cao
khoang 15-20 c¢cm, nhd cdy gidng va cdy truc tiép lai trén chinh rudng vira nhén
giong. Thoi gian nhan gidng trung binh tir 25 dén 30 ngay, tuy theo thoi vu. Luong
gidng can dung trong mua ning dé trong cho 1.000 m* trung binh 1 200 kg.

O Bac Liéu, cay sau khi thu hoach vy truéc cho nude vao ruong ngap 2 cm dé
gbc cdy tiép tuc phat trién, két hop voi bén voi va phun thude phong trir sdu bénh.
Bén NPK 20-20-15 v6i lugng 69 kg/1000 m* va chia hai 1an bon. Khi cay 1én chdi
déu (10 ngay sau thu hoach) tién hanh bén 1an 1 (46 kg) va lan 2 (23 kg) khi cay
dugc 17-20 ngay sau thu hoach vu trudc. Ngoai ra co phun bo sung céac loai phan bon
Siéu lan, Tét r&. Nho cdy gidng dem trong khi cdy cao 18-20 cm (Pham Thi Minh
Tam va ctv, 2015a).

1.2.3. Mt s6 yéu t6 anh hwéng dén qua trinh nhin giong vé tinh bing canh
(hom) giam
1.2.3.1. Gi4 thé giam canh (hom)

Gia thé gidm canh c6 anh huéng 16n d&én kha nang nhan gidng bang bién phap
gidm canh. Boi vi trong nhan giéng bang gidm canh gia thé giam c6 chirc nang giir
cho canh gidm ludn & tu thé ¢ dinh, 1 ngudn cung cip nude va dinh dudng cho canh
gidm; cho phép khong khi xdm nhép vao phan gbc cua canh gidm. Mot gia thé duoc
xem 1a 1y tudong néu gia thé d6 du xdp, thoang khi, giir va thoat nuée tdt, sach su
bénh va cé dai. Khi nghién ctru sy khac biét ciia bo ré trong cac gia thé khac nhau

cho thay rang nguyén nhan chii yéu giy ra hién tuong trén 1a do cé sy khac biét vé
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kha ning giit 4m va do thoang khi cua gia thé (Lam Ngoc Phuong va Lé Minh Ly,
2012).

Dbi véi cac tinh mién Bac, dt gidm hom cdy rau can nudc 1 bun nhuyén c6
bon 16t phan hitu co hoai myuc (P4 Huy Bich va ctv, 2006). O Dong Nai, mit rujng
bun nhuyén ciing 13 méi trudng dé nhan giéng cay rau can nudc (Nguyén Hoang My,
2014). Trong khi d6 ¢ Bac Liéu, cay vu trudc duogc tré)ng trén dat rudng duogc cay
bira nhuyén sau khi thu hoach dugc giit lai chim soc tiép (Pham Thi Minh Tam va
ctv, 2015b).

Park (2004) khi nghién ctru gia thé trong rau can nudc da két luan trong rau can
nudc trong mdi truong chira hdn hop dit sét, than bun va selenium hitu co s& ning
cao ham lugng canxi trong cay.

Ninh Thi Phip va Nguyén Tat Canh (2009) két luan gia thé 50% cat va 50% triu
hun c6 ty 18 ra ré, s6 r& va chiéu dai ré cao nhat d6i voi cac cay thude tim (cay Tung
die, Ma Gay khing, cdy Kéng pi déng va Dang nai). Con theo Ping Van Ha va
Nguyén Thi Yén (2017) thr nghiém nhan giéng trén cdy da hop (Magnolia coco
Lour.) trén gia thé 60% cat va 40% trau hun thich hop nhét cho ty 16 ra r& dat 89,9%
va chi sb ra ré dat 19,24.

Theo két qua nghién ctru ctia Tran Trung Nghia va ctv (2018) gidm hom rau
dang bién trén nén dat + cat + phan vi sinh vé6i ty 16 4:4:2 c6 thoi gian ra 14 moi (4
ngay), ty 18 ra & (89,2 %) va ty 1¢ cay xuét vuon (88,6%) cao nhét, thoi gian tir gidm
dén xuét vuon ngin nhat (8 ngay). Sinh trudng phat trién ciia hom gidm trén nén nay
cling tdt hon (chiéu cao cay 14,7 cm, duong kinh than 0,28 cm, sb 14 trén cay 14,6 14,
6 2,9 r& va chiéu dai ré dat 1,87 cm).
1.2.3.2. Loai canh (hom) giam

Loai canh (hom) c¢é ¥ nghia rat 16n d&én két qua nhan gidng mdi loai. Hom lay tir
phan gbc cua cay thudng ra r& véi ty 1é cao, ré khoe hon va phat trién tt hon vi phan
gbc cay thuong 14 noi tich tu nhidu chat dinh dudng cho su tao ré, tudi hom tré hon.
Céac phan khac nhau trén cting mot cdy ludn ton tai sy chénh léch vé cac chét kich
thich va @c ché khac nhau (Nguyén Thi Minh Phuong, 2007).

Vii Thanh Hai (2006) d3 nghién ctru bién phap k§ thuat nhan giéng rau can
nude trong mua heé, két qua cho thiy dé cé rau gidng can nudc tot trong mua hé nén

st dung than dugc cit thanh timg doan v&i moi doan c6 mot dot tur cay 8 tuan tudi.
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Str dung hom banh té dé giam ddi véi cy thudc tim (cdy Tung die va Ma Gay
khing) & Sapa cho ty 1é nay mam, ty 18 ra r&, sinh trudng ctia bd r& (chiéu dai ré va sb
ré /hom) ciing nhu sinh truéng thdn mam (dudng kinh va chiéu dai mam) déu cao
hon hin hom ngon va twong duong hoic cao hon hom gdc. Trong khi d6 ddi voi cay
thudc tim (cdy Kéng pi déng va Dang nai) st dung hom gidm banh té va hom gdc thi
kha ning sinh truéng ctia hom gidm twong dwong nhau va cao hon hian hom ngon
(Ninh Thi Phip va Nguyén Tat Canh, 2009).
1.2.3.3. Nong dd 6-benzyladenine (BA)

BA c6 cong thire hoa hoc 1a C,H;Ns, thuoc nhém Cytokinin. BA c6 tac dung
kich thich sy phan chia té bao va quyét dinh su phan hoa cia mé cdy theo hudng tao
chdi. Theo Vii Quang Sang (2010) dé nhan nhanh chdi chudi phai can tir 3 dén 5 ppm
BA, trong khi loai cdy trong khac nhu loa kén, keo lai chi can tir 1 dén 2 ppm.

Theo Nguyén Nhu Khanh va Nguyén Vin Dinh (2014), khi phun BA nong do
20-40 ppm giit cho rau cai bap (Brassica) tiép tuc xanh twoi thém vai ngay, co thé 2-
3 tuan; khi phun BA ndng d6 2,5-10 ppm thi rau xa lach (Latuca sativa) c¢6 thé xanh
tuoi trong 3-5 ngay.

Theo Tran Thi My Tién (2013), xir Iy BA & nong d6 3 ppm thi cdy rau mudng
sinh trudng va phat trién tdt, cac dic tinh vé chiéu cao cay, s6 14 va khbi lugng tuoi
cling nhu ning sudt cia cdy déu ting cao hon so voi nghiém thirc ddi chimg va
nghiém thirc xtr Iy BA ¢ nong d khac. Dong thoi, ham luong BA luu ton trong ciy
rau mudng & mic thip nén khong anh huéng dén sic khoe ngudi tiéu ding. Theo
Nguyén Thi Kiéu Tién (2013), khi xtr Iy BA ¢ ndng d6 10 ppm trén ciy xa lach
(Lactuca sativa L.) thi s6 14 dat 13,8 1a/cay so véi dbi ching chi ¢6 9,6 1a/cay va ham
lugng Cytokinin ngi sinh trong cdy cai xa lach & nghiém thiac BA 10 ppm luon &
mirc thap (26,27 ppm).

Tém lai: Cho dén nay cac cong trinh nghién ctru khoa hoc da cong bd méi chi
dé cap dén gia thé nhan giéng vo tinh cdy rau can nude 1a dat bun nhuyén co bon
phan hitu co hoai hay hdn hop dét sét, than bun va selenium hitu co. Can nudc 1a loai
cdy thuy sinh nén can rat nhiéu nudc. Vi vy, ty 18 séng ciia hom giam s& khong cao
khi gia thé giit nudc kém. Nguoc lai, néu gia thé qua chit, it thong thoang thi s& lam
ré kém phat trién. Méi chi c6 mot cong trinh khoa hoc cong bd st dung doan hom

than co 1 dét tir cay 8 tuan tudi dé nhan giéng vo tinh rau can nude. K§ thuat nhan
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gidng cdy rau can nudc trong canh tac truyén théng phd bién hién nay van la sir dung
nguyén ciy giéng vu trudc nén can sd lugng 16n ciy dé 1am giéng va 1am tang chi
phi cdy giébng. Cho dén nay chua tim thiy cong bd nio vé viée sir dung BA cho nhan
gidng cdy rau can nude. Chinh vi vdy, viéc nghién ctru vé loai gia thé, loai hom giam
va nong do BA dn su sinh trudng cua hom gidm cdy rau can nudc trong nhan giéng
vo tinh 14 can thiét dé tiét kiém chi phi cdy gidng ciling nhu cai thién hé s nhan
gidng.
1.3. Thity canh khong tuin hoan (hé thdng tinh m&) va cac hé théng thiy canh
khéong tuin hoan trong trong ciy

Thity canh 13 ky thuat trong cdy khong dat ma trong truc tiép vao cac gia thé
tro, st dung dung dich dinh dudng dé cung cip dudng chit cho ciy (Jones, 2005).
Thuy canh mé 13 hé thdng c6 dung dich dinh dudng chi dugc str dung mét 1an, khong
duogc luu théng. Khi nong d6 dinh dudng giam hodc pH hoic EC thay ddi, dung dich
dinh dudng cii s& dugc thay thé bang dung dich dinh dudng méi (Hussain va ctv,
2014).
1.3.1. H¢ thong dang béc (wick system)

Bé tring vl zia thé

Bic cotton

Dung dich dinh duwing

Hinh 1.2. Hé théng dang bac (Patten, 2008)

Theo Patten (2008), bi quyét cua hé théng nay nam & chd soi bac. Pat mot dau
ctia soi bac hiit sao cho cham vao phan ré cay. Pau kia cia bic chim trong dung dich
dinh dudng. Soi bic ndy s& lam nhiém vy hut nudc va dung dich dinh dudng cung
cap cho ré cdy (twong ty nhu soi bac trong dén dau, hut dau 1én dé duy tri su chay),
nhu vay cdy s& c6 da nudc va chat dinh dudng dé phat trién. Suc khi rat quan trong

trong k¥ thuat nay. Do do, mun xo dura tron vdi cat hodc soi co thé duoc su dung dé
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ting d6 thoang khi. K§¥ thuat nay phu hop cho cdy canh, hoa va ciy trong trong nha
(Hussain va ctv, 2014).
1.3.2. Hé thong ndi (Floating Technique)

Hé thong ndi 1a hé théng thuong dugc lya chon dé trong rau diép, loai cay phat
trién manh khi gip nudc. Phin bé giit cac cdy thuong 1am bang chat déo xop nhu
styrofoam va dit ndi ngay trén dung dich dinh dudng, ré cay ngap chim trong nudc
c6 chira dung dich dinh dudng. Vi méi truong thiéu oxy nén cin c6 mot may bom dé
bom khi qua khéi sui bot dé cung cép oxy cho ré. Hé thong dang nay thuong duogc
dung phd bién dé day hoc. Hé thdng it tén kém, co thé tin dung bé chira nudc hay
nhting binh chira khong ri khac (Patten, 2008)

1.3.3. Trﬁng nhiing ré (Root dipping technique)

Trong k¥ thuat ndy, cay dugc trong trong cac chau nho chira it méi trudng dinh
dudng. Mot s ré dugc nhing trong dung dich trong khi mot s khac treo trong
khong khi phia trén dung dich dé hip thy chit dinh dudng va khong khi. Phuong
phap trong nay it ton kém va can it bao tri. Piéu quan trong, k¥ thuat nay khong yéu
cau céc thiét bi dét tién nhu dién, may bom nudc, thung chua ... (Hussain va ctv,
2014).

1.4. Dinh duéng trong dung dich thily canh va nhu ciu dinh duéng ciia ciy rau
cin nuéc
1.4.1. Vai tro cua dinh duéng trong dung dich thuy canh

Nguyén Xuan Nguyén (2004) va Resh (2013a) chia cac nguyén tb can thiét cho
cdy thanh 2 nhém: nhom cac nguyén té da lwong (gdm N, P, K, Ca, Mg va S) va
nhom céc nguyén td vi lugong (gém Bo, Fe, Mn, Cu, Mo, CI va Zn). Nhu cAu chat
khoang cho cdy trong c6 thé khac nhau va trong cdy trong thi ty 18 dinh dudng nay
cling thay ddi theo cac bo phan ciia cdy. Néu cung cdp qua it cac nguyén td dinh
dudng thi cdy trong thiéu dinh dudng va cay sinh trudng va phat trién kém, néu cung
cip nhiéu s& gy ra ngd doc cay va chét cdy. Cung cdp chinh xac, can bang cac chat
dinh dudng giup cay sinh truong, phat trién nhanh. Cac chét dinh dudng thudng thiéu
phd bién trong moi trudng thuy canh 1a dam, lan, kali, sit va mangan. Tinh trang
thiéu khoang c6 thé khic phuc duoc bing dinh ky cung cip dinh dudng cho ciy.
Theo Resh (2013b), trong thily canh, tit ca cac nguyén t6 chinh cung cap cho cdy déu
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& dang phan hoa hoc hoa tan trong nudc dé tao thanh dung dich dinh dudng theo mot
ty 16 can dbi nhét dinh gitra cac ion.
1.4.2. Nong dd va ty 1¢ cac nguyén té trong dung dich dinh dudng

Pam 1a nguyén t6 duy nhat, ma cay c6 thé hip thu & ca 2 dang anion va cation
(Mengel va Kirkby, 1982). Theo Schwarz (1995), trong thiy canh dam dugc cung
cap da s6 1a dang NO5™ tir KNO; hodc Ca (NO;),. Theo Jones (2005), mot vai hdn
hop dinh dudng la sy két hop gilta mot luong 16n NO;™ va mot luong nhé NH,'. Cay
trong sir dung N & dang NH," thuong 1am mai truong chua va nguoc lai st dung N ¢
dang NO;™ 1am cho méi truong kiém. Khi pH=6,8 thi cy sir dung ca NO5 va NH,".
Ty 1& 50% NH, va 50 % NO; s& gy ngd doc NH,  cho cay. Ty 1& 75% NO; va
25% NH," va ty 18 95% NO5 va 5% NH," dugc sir dung nhiéu. Tét ca cac cong thirc
dinh dudng c6 ndng d6 dam tir 100 ppm dén 200 ppm, néu co sir dung NH," thi ty 18
NO; va NH," 1 3-4:1. Khi thiéu dam thi than, 13 va r& s& kém phat trién, 14 c6 mau
xanh nhot, phién 14 mong, anh hudng dén quang hop nén ning suét giam rd rét.

Lan can thiét cho sy phéan chia té bao, su tao hoa va qua, su phat trién cia ré.
Lan c6 lién quan dén sy tong hop dudng, tinh bot vi 14n 13 thanh phan cua cac hop
chat cao ning tham gia vao cic qua trinh trao do6i chat trong té bao (Barker va
Pilbeam, 2007). Theo Schwarz (1995), cay tréng hép thu lan ¢ dang PO, chu yéu tu
(NH,4),HPO,, NH,H,PO,, K,HPO,, KH,PO,4, H;PO,. Theo Jones (2005), cac cong
thirc dinh dudng thuong c6 ndng d6 1an tir 30 ppm dén 50 ppm. Khi thiéu 1an cay c6
biéu hién 13 rét vé hinh thai bén ngoai. P6i véi nhiing cdy ho hoa thao khi thiéu lan 1a
mém yéu, su sinh trudng cia ré, sy dé nhanh, phan canh kém. Triéu chtng thiéu 1an
biéu hién ¢ 1a gia trude. O modi truong cd pH thip (acid) nhiéu Fe thi d& bi thiéu lan
vi 1am lan it linh dong. Su thiéu lan thuong di d6i v6i su thiéu dam va c6 triéu ching
gﬁn tuong tu nhau vi lan lién hé dén su bién dudng dam.

Theo Hoang Minh Tén (20006), kali c6 vai tro diéu chinh céc hoat dong trao doi
chat va cic hoat dong sinh 1y cuia cdy. Kali anh huong tich cuc dén qua trinh dé
nhanh, hinh thanh béng va chét lugng hat cua ciy ngii coc. Kali giup cho viée ting
tinh chéng chiu cta cay voi nhiét do thép, khé han va bénh. Theo Jones (2005), khi
taing ham luong kali thi lai gdy anh hudng dén qua trinh hip thu Mg. Ngudn kali
dugc su dung nhiéu nhét 1a céc hop chat KNOs, K,SO, va KCI. Céc cong thure dinh
dudng c6 ndng d6 kali khoang 200 ppm va cay hap thu kali ¢ dang K. Khi thiéu kali
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thi sy tich ty amoniac cao giy doc hai cho cdy, 14 c6 mau xanh duong sim, dot bi
chay hay c6 dém mau nau, c6 khi 14 cudn lai, triéu chirng thuong xuat hién & 14 gia
trude. Tri€u chirng khac co thé xuét hién nhu chdi can cdi, cay chét, khong trd hoa, ré
kém phat trién, 16ng ngin.

Theo Nguyén Xuan Nguyén (2004), ké tir khi k¥ thuat canh tac khong dat dugc
ap dung cho dén nay, hang trim cong thic dinh dudng thuy canh duoc sir dung, phan
16n cac thanh phan dinh dudng dugc xay dung dua theo Bang 1.2.

Bang 1.2. Nong do cac thanh phan dinh dudng trong dung dich thity canh (ppm)

Thanh phan Gi61 han (ppm) Gié tri trung binh dugc st dung (ppm)
N (dang NO3) 70-300 200
N (dang NHy) 0-31 25
K 200-400 250
P 30-90 40
Ca 150-400 160
S 60-330 70
Fe 0,5-5 4
Mg 25-75 55
Bo 0,1-1 0,2
Mn 0,1-1 0,7
Zn 0,02-0,2 0,05
Mo 0,01-0,1 0,04
Cu 0,02-0,2 0,07

(Nguon: Nguyén Xuan Nguyén, 2004)
1.4.3. Mot s6 dung dich dinh dwéng dwoc sir dung trong rau in 14 trong thiy
canh
Tir 19 nguyén t6 thiét yéu ma nhiéu dung dich dinh dudng dé trong ciy trong
dung dich ra doi. Dung dich dinh dudng dau tién duoc str dung dé trong cay duogc dé
xuat boi nha sinh 1y thuc vat Knop (tir gitta thé ky 19). Dung dich Knop c6 thanh
phan rat don gian gém 6 loai mudi vo co trong d6 chira cic nguyén to da luong,
khong c6 nguyén t6 vi luong, vi vdy cdy trong trong dung dich nay sinh trudng

khong t6t (Harris, 1992).
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Sau dung dich Knop, hang loat cac dung dich dinh dudng khac dé nudi ciy thuc
vét bac cao ra doi nhu dung dich Hoagland va Arnon (gém 4 hop chat mudi vo co),
dung dich Arnon, Olsen, Sinsadze (gém nhiéu loai mudi vo co) va mdt $6 dung dich
dugc st dung nhu dung dich ctia FAO, cta Pai Loan (FAO, 1992).

Dinh dudng cho rau thiy canh d3 dugc mot sé nha khoa hoc va mot s cong ty
dua ra, trong d6 khuyén céo chung cho rau an 14 va dn qua vé6i thanh phan N, P,Os,
K,0 la 16:2:18, 8:4:8. Nhu vay, chua c6 san phém hoac khuyén cdo su dung dinh
dudng thily canh cu thé cho timg loai rau va cho timg thoi ky sinh truéng phat trién
ctia mdi loai. Mot s6 dung dich dinh dudng thuong dugc sir dung phé bién cho rau an
1a hién nay duoc thé hién ¢ Bang 1.3 (Hoagland va Arnon, 1950; Jones, 2005 va
Jones, 2014).

Bang 1.3. Nong d6 (ppm) cac nguyén t6 dinh dudng thiét yéu trong cac dung dich

dinh dudng thiy canh cho rau an l&

Nguyén t6 Hoagland va Morgan Bradley va  Faulkner  Jones (trong

Arnon Tabares cai xoong)

11 161

N 242 221 6 170
P 31 46 32 50 63
K 232 213 82 320 248
12 127

Ca 224 177 s 183
Fe 2,5 6,8 0,5 3 6,9
1,9 1,97

Mn 0,5 0,3 1

7

B 0,45 0,5 0,7 1 0,7
0,0 0,07

Cu 0,02 0,06 . 0,10
0,0 0,07

Mo 0,01 0,01 s 0,10
Mg 34
S 72

Ghi chu: diéu chinh pH = 6 va EC =1,5 mS/cm khi dung
(Nguon: Hoagland va Arnon, 1950; Jones, 2005 va Jones, 2014)



18

Dung dich dinh dudng ctia Hoagland va Arnon (1950) dugc st dung rong rai tai
My¥. Dung dich dinh dudng ctia Morgan duoc st dung phd bién dé san xuét rau diép
va cac loai rau xanh khac, phu hop véi hé théng thuy canh ndi. Dung dich dinh
dudng cta Bradley va Tabares dugc sir dung ¢ nhiéu nuéc dang phét trién, pht hop
san xudt hon 30 loai rau qua, ciy trang tri va thao moc. Dung dich dinh dudng cua
Faulkner 13 dung dich dinh dudng linh hoat, 1y tuong cho san xuét céc loai cdy rau
trong nha kinh (Hoagland va Arnon, 1950; Jones, 2005 va Jones, 2014)

Theo Erika (2007) thi cay xa lach xoong (Nasturtium officinale) thity canh trong
dung dich Hoagland va Arnon s& khong c6 sy khac biét vé nang suat giira cdy trong
trong dung dich & cac ndng d6 100% va pha lodng xudng con 50%.

1.4.4. Nhu ciu dinh dudng ciia ciy rau cin nuéc

Theo Puong Hong Dat (2002), rau can nude thudc nhom hit it NPK. Két qua
nghién ctru cia B4 Huy Bich va ctv (2006) cho thiy rau can nudc thuong duge trong
& rudng ngap nude co nhiéu bun. Lop bun cang siu cang mau md, cdy cang sinh
truong manh. Tréng vao ao bun, chi can suc bun, gat phéng, khong can boén phan.
Néu trong trén rudng thi bon 16t 13-19 ta phan chudng hoai cho 1.000 m?. Khi céy
cao 15-20 cm, bon thic 100 kg dam + 100 kg kali cho mét ha. Sau dé cho nudc vao
rudng, dé muc nude cao khoang 5-7 cm. Khi cay cao 30-35 cm, bon thuc lan 2 va
bon thic 1an ba khi cdy cao 50-65 cm vdi liéu lwong nhu 1an thir nhét.

Bang 1.4. Loai phan bon duoc cac nong hd trong rau can nude sir dung & Dong Nai

va Bac Liéu

S6 ho sir dung Ti 1& (%)
Loai phan . .
Dong Nai Bac Liéu Dong Nai Bac Liéu
Urea 40 100
DAP 36 90
Super lan 8 20
NPK 16-16-8 40 100
NPK 20-20-15 31 39 77,5 95,1
NPK 17 - 12-7 24 60
NPK 20-20-15 va Urea 2 4.9

(Nguon: Nguyén Hoang My, 2014 va Pham Thi Minh Tam va ctv, 2015b)
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Két qua diéu tra & Bang 1.4 cho thdy cic nong hd déu sir dung phan vo co dé
bon cho rau. Tai Dé)ng Nai, cac ho su dung nhiéu loai phan bon trong do6 urea la loai
phan dugc st dung nhiéu nhit va phé bién nhét, cac loai phan NPK ciing dugc céc ho
st dung nhiéu, trong d6 NPK (16-16-8) duoc sb ho str dung nhiéu nhét c6 100%.
Phan super 1an c¢6 20% s6 ho sir dung. Ngoai ra cac nong ho con sur dung céac loai
phan tong hop, trong d6 phan DAP dugc 36 ho st dung (chiém 90%), NPK (20-20-
15) duoc 31 ho st dung (chiém 77,5 %), NPK (17-12-7) dugc 24 ho sir dung (chiém
60%). Tai Bac Liéu, chil yéu st dung phan NPK (20-20-15) ¢ 95,1%; mét sb it ho
str dung két hop ca NPK va Urea (4,9%) (Nguyén Hoang My, 2014, Pham Thi Minh
Tam va ctv, 2015b).

Theo két qua khao sat vé phan bon trén rau can nude duge trong trén rudng &
xd Gia Kiém, huyén Théng Nhat, tinh Dong Nai ctia Nguyén Hoang My (2014),
lwong phan urea bon cho cy rau can nudc dao dong tir 10 dén <15 kg/1.000 m? v&i
57,5 % s6 ho sur dung, lwong uré bén tir 15 dén 20 kg/1.000 m* c6 42,5 % sb ho st
dung. Phén super 14n duoc bén tir 20 dén 25 kg/1.000 m* ¢ 20,0 % sb ho sir dung.
Phan DAP duoc bon tir 7 dén 15 kg/1.000 m* ¢ 22,7% s6 ho st dung. Phan bon 14
cac loai dugc str dung véi lugng < 1kg/1.000 m” ¢6 100% sb ho st dung.

Ciing theo két qua diéu tra cia Pham Thi Minh Tam va ctv (2015b), phan bon
cho cdy rau can nudc dugc trong & Bac Liéu duoc nong dan st dung nhiéu (Bang
L.5).

Qua két qua ¢ Bang 1.5 cho thdy nong dan ving trong rau can nudc chua co tap
quan bon phan hiru co. Qua diéu tra cho thdy 100% nong dan khong ding phan hiru
co khi canh tac rau ma su dung 100% phan hoa hoc da dugc trinh bay ¢ Bang 1.4.
Khi chi st dung toan bd phan héa hoc dé canh tac trong thoi gian dai s& dan dén dat
bi chai, anh hudng dén chit lugng dat. Vi vy, can khuyén khich nong déan thay d6i
tap quan sir dung phan, cin st dung phén hitu co trong qua trinh canh tac rau can
nudc dé hudng t6i canh tac bén viing. Lugng phan dam, 1an va kali duoc bén & mirc
trung binh chiém ty 1& pho bién 1a 68,9%, 67,6% va 64,4% theo thu ty tuong mg.
Tuy nhién, ca ba loai phan nay van con duge bon véi luong tir cao dén rat cao chiém
ty 1€ kha cao (28,8%, 28,8% va 35,4% theo thtr tu tuong ing). Nhin chung, nong dan
bon phan hoa hoc voi sb lugng trung binh cho tat ca cac loai dinh dudng da lugng.

S6 1an bén phan chu yéu tir 3-5 1an/vu.
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Bang 1.5. Luong phan va s6 lan bon phan/vu cho rau can nudc tai hai diém diéu tra

Xa Vinh Thanh Xa Vinh Phu Dong

Chi tiéu Sého  IYIehd  gihs  Tylehe

didutra P00 (%) gidutra bon (%)
< 16 (thap) 0 0,0 1 2,2
Luong N > 16 - 44 (trung binh) 22 48,9 9 20,0
(kg/1000m*/vu) > 44 - 71 (cao) 7 15,6 2 4.4
> 71 (rét cao) 2 4,4 2 4,4
< 16 (thap) 1 2,2 1 2,2
Luong P,0s > 16 - 44 (trung binh) 21 47,6 9 20,0
(kg/1000m’/vu) > 44 - 71 (cao) 7 15,6 2 4.4
> 71 (rit cao) 2 4.4 2 4.4
< 11 (thap) 0 0,0 0 0,0
Luong K,0 > 11 - 32 (trung binh) 19 42,2 10 22,2
(kg/1000m*/vu) > 32 - 53 (cao) 10 22,2 2 4,4
> 53 (rit cao) 2 4.4 2 4,4
(SIZn /Vf)n bon 3 8 17,8 2 22
>3-<5 19 42,2 12 26,7
>5-<7 3 6,7 0 0,0
>7 1 2,2 0 0,0

(Ngudn: Pham Thi Minh Tam va ctv, 2015b)

Pham Thi Minh Tam va ctv (2015a) da thuc hién nghién ctu tai Bac Liéu vé
lugng phan hitu co vi sinh (0, 500, 1.000 kg/1.000 mz) va lugng dam bon (23; 30,6 va 38,4
kg/1.000 m?) cho cy rau can nudc trong 2 vu. Két qua nghién ciru cho thdy voi 1.000 m?
rau can nude duge bon voi lugng phan 500 kg phan hitu co vi sinh két hop voi bon
50 kg NPK 20-20-15; 28,3 kg phan uré; 62,5 kg super lan; 7,5 kg phan kaliclorua va
62,5 mL Amino Fit.XtraTM cho chiéu cao bui cay cao nhét 13 36,7 cm (vu 1) va 48,6
cm (vu 2), dudng kinh than 12 7,5 mm (vu 1) va 7,4 mm (vu 2). Nang suét thuong
pham 5,2 tin/ 1.000 m* (vu 1) va 6,5 tin/ 1.000 m* (vu 2), hiéu qua kinh té dat cao
nhat, do cling cay dat 3,22 (N/em®) va do tring cay (68,06) ctia cdy rau can nudc tot nhat
khi dugc bon véi lugng phan trén. Bénh 14 tim khong xay ra. Du lugng nitrat nhé hon

1.000 mg/ kg rau tuoi.
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Tém lai: Hién nay c6 nhiéu dung dich dinh dudng thuy canh duoc ap dung cho
nhiéu loai cdy trong khic nhau. Cac dung dich dinh dudng Hoagland va Arnon,
Faulkner hay Jones thuong duoc ap dung cho rau an 1a thuy canh. Ciing c6 mot vai
nghién ctru vé phan boén cho cdy rau can nudc trong ngoai dong. Tuy nhién, ngoai
dung dich dinh dudng danh cho cay cai xoong thiy canh thi chua c6 dung dich dinh
dudng cho cdy rau can nudc thuy canh. Vi vdy cac nghién ciu vé dung dich thiy
canh cdy rau can nudc va nong do dam, lan va kali thich hop cho cdy rau can nudc
thity canh 1a can thiét.

1.5. Anh hwéng ciia méat do va khoang cach trong dén sinh truwéng va ning suit
ciia ciy trong va cdy rau can nuéc
1.5.1. Vai tro ciia mat do va khoéang cach trong

Khoang cach, mat d6 ctia mdi loai rau phu thudc vao nhiéu yéu td. Trude hét
phu thudc vao dac tinh ctia giéng, dac trung hinh théi cta cdy, khi hau thoi tiét va ky
thuat tréng trot. Khi ting mat d§ (mat do hop ly) cho mot loai rau nao do can ap dung
k¥ thuét cao nhu tang cuong bon phan, tudi nudce, phong trir sau bénh hai, diéu khién
su sinh trudng, phat trién cia cay (Ta Thu Cuc va ctv, 2005).

Tac dong chi yéu ciia mat do cdy trong chi yéu 1a do sy khac biét trong phan
bd nang lugng buc xa mat troi va tang hép thu buc xa mat troi s& dan dén tang hi¢u
suat. Khi mat do vuot qua s& tao ra cac vi khi hau khong phu hgp va do doé gay ra céac
nguy co siu bénh va lam giam ning suit (Mostafa va Rohollah, 2012). Néu trong qua
day thi ¢ hai, song trong qua thua thi nhiéu anh sang lot xudng mit dat, lang phi
quang ning. Mdi giéng ciy trong c6 mot mat do, khoang cach hop 1y dé dat ning
suit cao. Mat do nay ciing con phu thudc vao dat tét hay xau. Tuy theo loai va gidéng
rau song khong trong qua day. Pam bao mat d6 hop 1y dé d6 am trén rudng khong
qua cao, khong khi luu théng t6t nham han ché sau bénh phat dich (Nguyén Trudng
Thanh, 2004). Theo két qua nghién ctru ciia Champiri va Bagheri (2013) trén gidng
cai (Brassica napus L.) v6i cac khoang cach trong khac nhau 1a 15 cm, 25 cm, 35 cm
thi khoang cach 15 cm cho ning suit cao nhat. Thong thuong, tat ca cac ciy trong cé
xu huéng lam tiang ning suat trén mot don vi dién tich khi ting mat do cay trong
nhung chi ting t6i gidi han nhat dinh (Trung tim Khuyén néng TP H6 Chi Minh,
2009). Theo két qua nghién ciru ciia Ngoé Hong Binh va ctv (2011) khdi lugng trung
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binh cdy va ning suit thuc thu cta cac cong thuc cai 1an c6 anh huong dang ké khi
gieo trong theo cac khoang cach 15 x 15 cm, 15 x 20 cm, 20 x 20 cm. Khoang cach
15 x 15 cm cai lan ¢6 khdi lugng trung binh cdy nho nhét 64,23 g/ciy nhung lai cho
ning suat cao nhat dat 19,88 tin/ha. Trong khi cong thirc ¢6 khdi lugng trung binh
cdy cao nhét & khoang cach 20 x 20 cm dat 81,5 g/cAy nhung lai cho ning suét thap
nhat dat 16,58 tin/ha. Hién nay ciing da c6 nhiéu khuyén cdo mat do trong san xuét
rau an toan theo tiéu chuan VietGAP. Nguyén Thanh Hai (2009) cho rang & cac mat
dd rau cai khac nhau thi cho khéi lugng cay va nang suat khac nhau. Trong d6, mat
d6 15 x 20 cm cho ning suat Iy thuyét va nang suat thuc t& dat cao nhat, 1an luot 1a
41,6 tin/ha va 37,5 tan/ha; tiép d6 1a mat do 20 x 20 cm dat 38,7 tAn/ha va 33,4
tan/ha. Nguyén Phi Hung va ctv (2008) khi nghién ctru vé mat do trén giéng cai méo
Son La véi khoang cach trong 25 x 25 c¢m, 30 x 25 cm, 30 x 30 cm cho thiy ning
suét thuc thu dat cao nhét & cong thirc 30 x 30 cm, thép nhét 1a cong thirc 25 x 25 cm.
Tran Khéc Thi va ctv (2009) khuyén cdo nén cdy khoang cach 20 x 30 cm, dam bao
mat do trong tir 16 - 17 ngan cay/ha.

1.5.2. Anh hwéng ciia mat do va khoang cach trong dén sinh truéng va ning
suit ciia ciy rau cin nuéc

Dbi v6i rau can nude trong ngoai rudng, rudng trong duge tao thanh nhiéu
ludng (Nguyén Thi Hudng, 2004). Khoang cach céy giira cac byi 1a 5 cm x 5 cm (dat
xau), 7 cm x 7 cm (dat t6t) (Nguyén Vin Hoan, 1999). Tuy nhién, c6 thé ciy véi
khoang cach 10 cm x 7 cm (Dy an Papussa, 2007) hay khoang cach 10 cm x 10 cm
(Huynh Thi Dung va Nguyén Duy Diém, 2007).

Theo két qua diéu tra cua Nguyén Hoang My (2014) tai xi Gia Kiém, huyén
Théng Nhét, tinh Déng Nai cho théy khoang cach bui céach bui bién dong tur 0,15 dén
0,20 va khoang cach hang cach hang 0,15-0,20 m tuong dwong mat do tir 43.636 dén
54.545 byi/1.000 m®. Vao mua khd mat do tréng s€ day hon mua mua, khoang cach
trdng s& 1a 10 cm x 5 cm twong dwong mat dé 2.000 bui/1.000 m”. Tuy nhién, khoang
cach trong phd bién 13 15 cm x 20 cm, twong duong véi mat do tir 43.636 dén 54.545
bui/1.000 m’.

Két qua khao sat khoang cach trong rau can nudc tir 45 ho dan tréng rau can

nude & huyén Phude Long, tinh Bac Liéu qua Bang 1.6 cho thiy khoang cach trong
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rau can nuéc & Bac Liéu duge nguoi dan tréng phé bién 13 15 cm x 10 cm (Pham Thi
Minh Tam va ctv, 2015b).
Bang 1.6. Khoang cach trong rau cAn nudc & hai x3 Vinh Thanh va Vinh Phi Pong,

huyén Phudc Long, tinh Bac Liéu

Xa Vinh Thanh Xa Vinh Pht Dong

Khoang cach trong (cm x cm) 56 ho Tyle

) S6 ho Tv 1é
diéu tra % . Y
OO0 idtuwa o (%)
10 x 10 7 15.6 1 2.2
15 x 10 17 37.8 13 28.9
15x 15 6 13.3
20 x 10 1 2.2

(Ngudn: Pham Thi Minh Tam va ctv, 2015b)
Mot thi nghiém vé mat do trong (100, 70, 50 va 44 bui/m®) & vu 1; vu 2 1a
(100, 70 va 44 byi/m?) di duoc thyc hién tir thang 04/2014 d&én thang 07/2014 tai
Phudc Long, Bac Liéu. Két qua cho théy o ca?2vu, tréng cay rau cAn nuéce voi mat
dd 44 bui/m* cho nang suét thuong phém cao (40,4 va 55,5 tén/ha), loi nhuan thu
duoge 14 269.625.000 dong/ha/vyu va 441.815.000 dong/ha/vy, ty sudt loi nhuan thu
duogc 13 cao nhat 1,21 va 1,97. Mot thi nghiém ké tiép vé mat do trong (100, 70, 44
bui/m?) cling dd duogc thuc hién tir thang 8 dén thang 11/2014 va ciing trién khai ¢ 2
vu. Két qua cho thiy & ca 2 vu, tréng cdy rau can nudc voi mat do 100 byi/m?® cho
ning suat thuong phdm cao (5,7 va 5,8 tin/1.000 m?), loi nhudn thu duoc la
18.390.000 ddng/1.000 m*/vu 1 va 17.960.000 ddng/1.000 m*/vy 2, ty suit loi nhuan
thu duoc 1a cao (Pham Thi Minh Tam va ctv, 2015b).
Khi x4y dyng md hinh tréng rau can nudc an toan tai Bac Liéu, khoang cach
trong bién dong tir 10 cm dén 20 cm va hang cach hang 10-15 cm tuong duong voi
mat do tir 50.000 dén 66.666 cay/1.000 m” s& cho cdy rau cin nudc sinh trudng tot va

cho ning suat cao nhat (Pham Thi Minh Tam va ctv, 2015b).
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1.6. Anh huéng ciia Gibberellic acid dén sinh truéng va ning suit ciy trong va
cAy rau cin nwéc
1.6.1. Vai tro caa Gibberellic acid (GA;)

Theo Lé Van Tri (2002), Gibberellin 1a nhém phytohormon thir hai dugc phat
hién sau Auxin tir viéc nghién ctru bénh 1y “bénh lia von” do loai ndm c6 tén la
Fusarium moniliforme. Tinh d&én nay cc nha sinh 1y thuc vat di xac dinh duoc trén
126 loai Gibberellin khac nhau. Trong dé loai quan trong va c6 tac dung sinh 1y
manh nhit 1d GA;. GA; thuong dugc sir dung nham kich thich ting truéng chiéu cao,
pha v& mién trang hat, phat trién hoa va qua. Theo Nguyén Nhu Khanh va Nguyén
Vin Dinh (2014) thi nhém phytohormon chua c6 cac chat tong hop nhan tao twong
ddng, do vay tmg dung Gibberellin khong giy nguy hai cho sirc khoe con ngudi va
dong vat.

Phun dung dich GA; 200 ppm trén cy can tiy 1am ting chiéu dai cudng 14 tir 3
dén 5 inch (7,6-12,7 cm). Khi phun GA; 35-50 ppm trén cdy can tdy vao giai doan
15-30 ngay trudc thu hoach, phun 2 lan thi ning suat ting 1én 25% (Geraldson,
1957). Theo Souza va Macadam (2001), liéu lugng str dung GAs bién dong tir 2 dén
70 g/ha thi c¢6 kha niang lam ting chiéu dai than hon 50%. GAj; kich thich ting cudng
sinh truong cua than do su kéo dai cua cac 16ng, c6 tac dong 1én té bao theo chiéu dai
lam ting nhanh su sinh truéng va ting sinh khdi cay trong. Viéc phun GA; trén can
tdy nén ap dung & nong do 10-20 g/0,4 ha. GA; con co tac dung lam ting kich thudce
14 (Takatori va ctv, 1959).

Theo Arney va Mancinelli (1966) GA; lam kéo dai 16ng than dau va phat trién
la.

Theo Cui Hui-Mei va ctv (2007), ca rot duoc phun GA; véi cac ndong do 100,
200, 300 ppm vao giai doan cay con, phat trién 14 va tao cu va két qua 1a co su gia
tang chiéu cao cdy, chiéu dai 14 va ning suit ca rét. Két qua nay ciing twong tu voi
két qua ctia Joshi va ctv (1975), su gia ting sinh trudng cla ca rot & nghiém thirc xtr
1y GA3 100 va 200 ppm. Nhiing r& hanh tdy 5 tudn tudi trong 24 gio trong dung dich
GA; ndng do 40 ppm cho s6 14 cao nhit, cao hon nhiéu so v6i dbi ching (Singh A.
va Sing zk., 1983). Singh va ctv (1995) ghi nhin ngdm bau hanh trong dung dich
GA; 300 ppm cho s 14 nhiéu hon so voi nhitng nghiém thirc khac; chiéu cao cay

hanh 16n nhat khi str dung GA; voi ndng @6 tir 150 dén 300 ppm.
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Khi trong rau méa (Hydrocotyle asiatica L.) bon 50 % dam két hop véi viéc bd
sung vi khuan Azospirillum lipoferum va 25 ppm GA; di gitp giam duoc 50 % lugng
phan dam va thay thé 75 ppm GA; 1am ting chiéu cao cdy, s6 chdi/ciy va ting ning
sudt (Lé Sy Thai, 2011). Ngoai ra thi c6 nhiéu nghién ctru ing dung GA; kich thich
ra hoa va nang cao pham chat qua ctia mot sb loai cay.

1.6.2. Anh hwéng ciia GA; dén sinh trweéng va ning suit ciy rau cin nuéc

Vii Thanh Hai (2005) da ghi nhan & mién Bic khi st dung GA; & nong do 25
ppm cho hinh thai va ning suét rau can nudc cao nhat.

Mot thi nghiém vé nong d6 GA; di duoc thuc hién tir thang 04/2014 dén
thang 7/2014 voi nong d6 GA; (0, 5 va 10 ppm) da dugc trién khai ¢ 2 vu tai huyén
Phuéc Long, tinh Bac Liéu. Két qua thi nghiém cho thay & vu 1, khi phun GA; voi
néng do 5 ppm cho két qua tot nhat vé chiéu cao (65,53 cm), s6 nhanh (14,53
nhanh/buyi), nang suét thuc thu (61,30 tén/ha/vu), nang suét thuong phém (45,5
tan/ha/vy), loi nhuan (155.967.000 ddng/ha/vu), ty suat loi nhudn (0,4). O vu 2, khi
phun GA; v6i ndng d6 7 ppm cho két qua t6t nhat vé chiéu cao (56,6 cm), s nhanh
18,93 (nhanh/bui), trong lwong trung binh bui (144 gam/bui), ning suat 1y thuyét
(100,8 tdn/ha), NSTP (55,83 tin/ha), loi nhuan (273.303.000 dong/ha/vu), ty suat loi
nhuén (0,69) va ciy trang dep hon so v6i nhitng nghiém thirc khac véi (L* = 71,68)
(Pham Thi Minh Tam va ctv, 2015a).

Pham Thi Minh Tam va ctv (2015a) cling da trién khai mot thi nghiém tiép
theo sau khi co két qua tir thi nghiém vé nong d6 GA; (0 (PC1), 3, 5, 6 (BC2) va 7
ppm) tir thang 8/2014 dén thang 11/2014 tai Phudc Long, Bac Liéu. Két qua cho thy
& ca 2 vu khi phun GA; v6i nong do 7 ppm cho két qua t6t nhat vé chiu cao cy,
NSTP (5,8 tin/1.000m*vu 1 va 5,3 tdn/1.000m*/vu 2), loi nhuan (18.986.000
ddng/1.000 m*vu 1 va 15.318.000 ddng/1.000 m*/vy 2), ty suat loi nhudn 0,86 va
0,71 va trang hon so v&i nhitng nghiém thuc khac (L* = 69,0).

Cai trang phun GA; khi cdy bén ré sau trong, nong do thich hop 1a 20 ppm,
phun 3 1an mdi 1an cach nhau 5-10 ngay. Cai xanh c6 thé phun 2 lan, trudc thu hoach
2 tuan ¢ ndng d6 50 ppm hodc phun khi cay c6 5-6 14, ndng d6 20-30 ppm (phun 2-3
14n) (Vi Quang Sang, 2010).

Tom lai: GA; dugc dung dé kich thich sinh truong cua than do sy kéo dai cac

16ng. St dung ndng d6 GA; 25 ppm cho hinh thai va ning suit rau can nudc mién
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Bic cao nhat. Do d6 can c6 nghién ctru vé liéu luong GA; thich hop trong sinh
trudng rau can nudc.
1.7. Anh sing va anh hwéng cia cuong do anh sang dén sinh truwéng va ning
suit cdy rau cian nuéc
1.7.1. Vai tro ciia anh sang doi véi cdy trong

Trong ty nhién, su sinh truéng va phat trién cta cdy trong bi anh hudng truc
tiép boi mau sic, cudng do va thoi gian chiéu sang ma cay trong nhan dugc (Roberto
va Erik, 2003). Anh sang rat can thiét cho cay dé thuc hién qué trinh quang hop tao ra
sinh khéi. Su can thiét coa anh sang c6 thé khac nhau giita cac loai thuc vat khac
nhau, va tham chi ngay ca trong mot loai cay. Thoi gian chiéu sang dai hay ngan déu
quyét dinh dén su phat trién cua cay trong, mot sb loai rau va hoa phat trién t6t trong
diéu kién ngay dai (>16 gid sang mdi ngiy) hodc khi dugc 4nh sang chiéu lién tuc
trong 24 gid. Dya vao thoi gian chiéu sang, cic cdy trong dugc phan chia lam 3
nhom theo ddc tinh phan img quang chu ky: Loai phan img anh sang ngay dai (hanh
tay), loai phan (mg anh sang ngay ngin (trang nguyén, hoa chuc, dau tay) va loai
phan ung trung tinh v6i anh sang (David, 2010). Mat khac mdi loai cdy trong khac
nhau déu c6 phan mg khac nhau véi do dai chiéu sang trong ngay (Ghassemzadeh,
2011). Két qua nghién ctru ctua Hussey (1963) trén cdy ca chua trong & nhiét 6 15-
25°C, chiéu sang 12 gio trong ngay ¢ nhiing cudng do anh sang 17.200, 8.600 va
4.300 lux cho thdy cuong do anh sang ting c6 anh hudng dén sy gia ting s6 chdi va
s6 1a trén cay ca chua.

Anh sang c6 anh hudng rat manh dén viéc hap thu khoang chat ¢ ciy trong.
Néu dé cay ngd trong toi bon ngay thi né khong con kha nang hut 1an va kha ning
nay chi duoc phuc hdi khi dua cdy ra ngoai anh sang. Anh sang c6 anh huéng manh
to1 su hép thu NH," hon 1a dbi véi NO;". Anh sang con anh hudng dén cuong do
quang hop, khi taing cuong do anh sang thi cuong do quang hop tang theo va sau do
tiép tuc ting cudng do anh sang thi cudng do quang hop giam dan (Hoang Minh Tén,
20006).

Lewis (1953) da chimg minh rang sy phat trién ban dau cua ca chua bi anh
huong boi nhiét d6 va cuong d6 anh sang. Calvert (1957) cho rang sé luong cua 14
duoc hinh thanh gitra cac 14 mam va cum hoa diu tién xuit hién véi su tang nhiét do

nhung voi sy giam cudng do cia anh sang. Cremer va ctv (1998) ciing c6 két ludn
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tuong tu, khi cuong do anh sang ting 1én, sé lugng 14 truée khi nd hoa s& giam va
kich thich sy hinh thanh nu. Hién tugng nay c6 thé 1a do cudng do anh sang yéu lam
cdy khong thé nhan thdy tin hiéu trong 14 dé phan hoa mam hoa nén cay tiép tuc ting
truong, vi vy sb luong nu hoa giam khi anh sang giam (Munir va ctv, 2003). Cay bi
giam 63% s6 nu néu trong & noi bi che 68% anh sang, diéu nay cho thiy rang viéc
ciy chuyén ddi dé ra hoa dugc duy tri & cuong do anh sang cao va cac cay duogc che
sang tir 54 dén 68% cho s6 14 16n va than cay cao dé nhan duoc anh sang nhiéu hon
dan dén giam nu hoa va tri hodn thoi gian ra hoa (Ballare, 1999). Nguoc lai, & cac
nude nhu Pakistan, noi nhan nhiét do hay anh sang mit troi nhiéu thi ciy trong sinh
truong t6t nhat khi che sang khoang 29% va trd hoa sdm hon so véi mirc d6 che sang
khac, s6 luong nu hoa ciing nhiéu va chét luong hoa t6t (Thomas va Vince, 1997).
Két qua nghién ctru cua Lilian va ctv (2010) voi cac mirc do che sang khac nhau trén
cdy tuyét nhung Brazil 1a 0% (4nh sang mit troi day du-khong che), che 50, 60 va
che 70% anh sang cho thay rang khi che sang 60 va 70% thi ciy sinh truong va phat
trién t6t nht.

Nghién ctru cdc muc d§ che sang khac nhau trén cdy anh thdo (Cyclamen
bersicum), Villegas va ctv (2006) da tim ra nhiing két qua tot nhét cho sy sinh truong
dudi 50% che bong. Brissete va ctv (1991) cho thdy viéc giam cuong do dnh sang
bang che ludi c6 thé giam nhiét d6 trong nha ludi 5°C. Wiebel va ctv (1994) két luan
rang nhimg cdy mang cut con trong trong che 20 hodc 50% tich lity chat kho nhiéu
hon che 80% sudt 2 nim nghién ctru. Lé Duy (2011) cho rang canh tac thuy canh rau
xa lach che 25 hodc 50% anh sang so voi anh sang toan phan cho su sinh trudng va
nang sut rau cao nhat. Lé Thi Ai (2011) che sang trén hoa chudng ¢ mirc 70% ciy
c6 kich thude 14 gia ting tuong ddi cao, ting s6 hoa, thdi gian nd sém va lau tan hon.
1.7.2. Anh huéng ciia cwong d9 4nh sang dén sinh truéng va ning suit ciy rau
cin nuéc

Vi Thanh Hai (2008) da nghién ctru anh hudng cta bién phap che sang vdi cac
muc che 0%, 25%, 50% va 75% cuong do anh séng da dugc tién hanh trén cay rau
can nudc. Két qua cho thay rau can nudc trong trong diéu kién che sang co khdi
luong cay/khom 16n hon khéng che; Che sang 25% cudng do anh séng, ning suit rau

can nudc tang 25,7% va dat 16,5 tan/ha; V4 Chi Tinh (2010) cho rﬁng rau can nude
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trong trong diéu kién che 25% cuong do anh sang thi ning suat thuong pham cao
nhat (14,86 tan/ha).

Mot nghién ciru vé trdng rau can nudc trong diéu kién c6 ludi che va khong che
ludi (d6i ching) da duoc thuc hién tir thang10/2014 dén thang 11/2014 tai huyén
Phuéc Long, tinh Bac Liéu. Rau can nuéc duoc trong theo k¥ thudt trdng rau can
nudc truyén thdng ctia nong dan. Két qua nghién ctru cho thiy ciy rau can nudce dugc
trong c¢6 ludi che 25% cuong d anh sang cho sinh truéng, nang suat va pham chat
tdt hon so véi cay rau can nudc tré)ng khong c6 luédi che. Cu thé chiéu cao bui dat
31,8 cm, duong kinh tan bui 1a 16,4 cm, 7 nhanh/ bui, dudng kinh than 5,7 mm, nang
suét thuong phém 4.2 tan/ 1.000 mz, hiéu qua kinh té, do tra'ing 59,5 cao nhit, do
ctng 4,2 N/cm® va bénh 14 tim thip nhit so vdi cdy rau can nude duoc trong khong
che ludi (Pham Thi Minh Tam va ctv, 2015a).

Tém lai: Anh sang 13 yéu t6 quan trong cho qua trinh quang hop, ¢6 anh hudng
dén nhiét 3o, 46 Am cua moi truong. Rau can nuée thich hop v6i cuong do anh sang
trung binh. M6t s6 két qua nghién ctru khac cho thdy rau can nude c6 thé trong dugc
trai vu vao céac thang c6 nhiét do cao va cuong do anh sang manh trong nam (tur thang
5 dén thang 9) trong diéu kién che sang. Hon nita, bién phap che sang lai c¢6 tac dung
chéng han, dam bao yéu cau anh sang can thiét cho cdy, gop phan mé rong thoi vu
san xuit cho loai rau nay. Pac biét 1a tai khu vuc mién Nam, noi c6 cuong do anh
sang trung binh cao, vi vy trong qua trinh canh tac rau cdn nudc can quan tdm dén
viéc che sang nhim dam bao ning suat va chat lugng rau can nude, dap tmg nhu cau
thi truong tiéu thy.

1.8. Mt s6 yéu t6 anh hwong dén cay trong thity canh
1.8.1. pH cuia dung dich thiy canh

Trong mdi truong dinh dudng thay canh, pH rat quan trong cho qua trinh sinh
truong va phat trién. pH 1a sé do chi s axit hodc kiém trong moéi trudong dung dich.
Mot tinh ndng quan trong ctia dung dich dinh dudng la c6 céc ion trong dung dich va
cac chét hoa hoc hép thu boi cay trf‘mg, vi vay trong cac hé théng thuy canh nang suét
cdy trong c6 lién quan chidt ché v6i sy hap thy chat dinh dudng va do pH cua dung
dich (Bridgewood, 2003).

Theo Asao (2012), pH duogc tinh dya trén muc d hoat dong ctia cac nguyén tb

khac nhau véi cay tréng. Duéi 5,5 thi kha nang bét hoat cua P, K, Ca, Mg, Mo ting
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1én rat nhanh, trén 6,5 thi Fe va Mn lai tré nén bat hoat. Trong dung dich dinh dudng,
NH; chi tao phirc véi ion H'. Trong pham vi pH tir 2 dén 7 thi N ¢6 ¢ dang NH,", khi
tang pH 1én trén 7 thi ndng d6 NH," giam, trong khi d6 lam néng d6 NH; ting. Trong
mdt nghién ctru dé xac dinh ty 1é phan (mg nitrate hoa cua dung dich dinh dudng thuy
canh trén d4 nui lira (mot loai moi trudng cho ré phat trién), khi thay d6i nong do
NO5™ cling v6i hai mirc pH 6,5 va 8,5 cho thiy rang phan mg nitrate héa anh hudng
boi pH cta nude. Trong ving ré photpho c6 thé dugc tim thdy dudi dang ion PO,
HPO,* va H,PO,”. Hai ion HPO,* va H,PO,” dugc cdy trong hap thu. Kali gin nhu
hién dién nhu mdt ion ty do trong mot dung dich dinh dudng véi cac gia tri pH 2-9,
chi mot lugng nho cia K ¢ thé tao thanh mot phtrc hoa tan voi SO,* hodc co thé bi
han ché boi CI.

Viéc diéu khién pH trong dung dich thuy canh 1a rat quan trong dé pH ting lén
qua cao s€ gay ra tinh trang két tia mudi Ca3(PO,), lam nghet hé¢ théng trdl va bam
quanh ving ré ciy lam cho cdy khong hat dwoc dudng chat. Pé giam pH trong dung
dich ta c6 thé ding mét s loai axit nhw H;PO,, HCI, H,SO,, HNO;. Néu pH xudng
thip hon 5,5 thi ta c6 thé ding mot sé bazo nhu KOH, NaOH dé ting pH cho dung
dich (Jones, 2014).

pH c6 thé thay ddi boi nhidu yéu td nhu ngudn nude tudi, loai gia thé hodc thoi
gian sir dung ctia cac loai gia thé (Raviv va Lieth, 2008). Do d0, nén kiém tra thuong
xuyén pH cua dung dich va thyc hién céc hinh thirc kiém tra nay vao thoi diém nhiét
d6 giéng nhau boi vi pH ciia moi truong c6 thé dao dong theo anh sang va nhiét do
(ban ngay 1am ting pH, va khi troi toi hoat dong ho hap cua cdy ting 1a nguyén nhan
lam giam pH). Nghién ctru ciia Jones (2005) va Sonneveld va Voogt (2009) cho biét
muc pH t6i wu cho dung dich thuy canh la tir 5,8 dén 6,5 va pH cua dung dich dinh
dudng dao dong nhiéu nhét 12 0,5.

1.8.2. P9 din dién (EC) ciia dung dich dinh dudng

Trong nudc, cac vat liéu ion hoac cac chat léng co thé ton tai su chuyén dong
cuia cac ion tich dién. Do dan dién (Electrical Conductivity-EC) ctia dung dich lién
quan dén sy c6 mit ciia cac ion trong nude. Cac ion nay thudng 1a mudi cua cac ion
nhu Na', K', Mg", SO,*, NO; va PO,". Do d6, do dan dién cua dung dich con cho
biét duogc téng luong chét rin hoa tan trong d6. EC cua mdt dung dich con dugc do

gitra dién cuc c6 bé mat 1 cm?, don vi tinh 12 mS/cm hodc duoc biéu hién don vi ppm
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v6i may do TDS (total dissolved). Chi s6 EC dién ta tong nong do cac chit hoa tan
trong dung dich, chir khong thé hién nong d6 cua tirng thanh phén riéng biét.

Vi¢c cung cép cac yéu td vi luong, cu thé 1a Fe, Cu, Zn, Mn, B, Mo va Ni, ty 1¢
rat nho so véi cac yéu t6 khac, do d6 né khong anh huong dédng ké dén nong do EC
(Sonneveld va Voogt, 2009). Chi s EC 1y tuéng cu thé cho timg loai cdy trong phu
thudc vao diéu kién méi truong (Sonneveld va Voogt, 2009). Tuy nhién, chi s6 EC 1y
tudng cho cac hé thdng thiy canh 1a tir 1,5 dén 2,5 mS/cm (Asao, 2012).

Trong sudt qua trinh ting trudng, cdy hap thu chat khoang ma ching can, do
vay viéc duy tri EC & muc do on dinh la rat quan trong. Khi né)ng dd cac chat khoéng
hoa tan trong dung dich giam thi gia tri EC s& xubng thap (Roberto, 2003). Vi vay,
trong nghién ciru va san xuat thiy canh, ngudi ta thuong dya vao chi s6 EC dé diéu
chinh bé sung chat khoang vao mdi truong dinh dudng (Patten, 2008).

1.8.3. P9 thoang khi (DO) va néng d9 CO, trong dung dich thiiy canh

DO 14 don vi do ham luong oxy cé sin trong dung dich dinh dudng. R& can
oxy dé thyc hién ho hip va sé& bi anh huong néu lugng oxy khéng di. Nude dugce
chtra trong cac hd chira hay ao phai dugc cung cip oxy néu cay trong phat trién truc
tiép trong d6. Néu murc oxy khong du cho ciy, ho hap ky khi s& ddn dén san sinh ra
ethanol v&i néng dd ddc hai cho cay (Roberto, 2003). Céc nghién ctru da cho théy su
hut cac chat khoang dat muc cao nhit & méi truong co ndng dd O, tir 2% dén 3%.
Khi ndng d6 O, dudi 2% tdc do hut khoang giam. Nhung néu tang nong do O, tir 3%
dén 10% thi téc d6 hit khoang ciing khong thay doi.

Trong mdi truong khép kin, ndng do binh thudng cua CO, (326-425 ppm) co
thé nhanh chéng bi can kiét, dan dén cay tang truong cham lai do su thiéu quang hop.
B6 sung CO, (trong pham vi 1000-1500 ppm) sé& giit cho chat diép luc hoat dong lién
tuc va cdy trong ting truong nhanh chong (Roberto, 2003).

Trong dung dich dinh dudng, CO, tac dung vdi nude cho H,CO;. Khi néng do
CO, trong nudc giam thi bicarbonat hoa tan trong nudc phan giai thanh carbonat két
tua, CO, va H,O. Khi ham lugng CO, cao hon ngudng thi mot phﬁn CO, tré thanh
hoat hoa va két hop véi carbonat chuyén thanh dang bicarbonat hoa tan 1am cho do
cung cua nudc tang Ién. Khi ham lugng CO, trong khong khi tang 1én mét it thi [am
tang cuong do quang hgp, qua trinh phat trién cua bd phén trén khong thuan loi

nhung khi CO, trong nuéc tang thi anh hudéng 16n dén ho hap cia hé ré. Hé thong
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carbonat khong chi 12 ngudn dinh dudng ma con 1a chit dém dé gitr nong do H trong
mdi truong nudc & gan véi gia tri trung tinh (Schwarz, 1995).

Toém lai: pH t6i wu cho dung dich thay canh tur 5,8 dén 6,5; khi pH thay d6i 0,5
thi phai diéu chinh pH dung dich. EC 1y tudng cho céc hé thong thity canh 1a tir 1,5
dén 2,5 mS/cm. Can can bang nong d6 CO, trong dung dich, dong thoi tao do thong
thoang cho gia thé dé ting ndng do O, giup ting cuong kha ning trao doi chat cua
cay trong thuy canh.

Tong quan tai liéu tir cac cong trinh nghién ctru khac nhau di cho thiy khai quat
vé tinh hinh nghién ctru va san xuat rau can nudc trong nude. Qua tim hiéu tir cac
ngudn trich dan rau can nudc duge trong & nhitng ving sinh lay, ngdp nudc, trong
diéu kién canh tac theo tp quan cta ndng dan; chua c6 cong trinh ndo lién quan dén
thity canh rau can nudc trong nha mang.

Rau can nudc trong tai cac dia phuong trong nudc chu yéu dugc nhan gidng
bang phuong phap vo tinh. C6 nhidu yéu t6 anh huong dén nhan gidng bang hom nhur
gia thé, loai hom, chat diéu hoa sinh truéng. Trong nhan gidng, thudng st dung gia
thé mun dira hodc mun dira phdi tréon véi phan hitu co vi sinh, phan tring. Do do,
viéc tim ra mot moi truong gia thé phu hop 14 rat can thiét trong nhan gidng cay rau
can nudc gop phan vao qua trinh san xuat bén viing va an toan loai rau nay. Nhiéu
két qua thi nghiém ciing chi ra rang loai hom 13 yéu t& quyét dinh dén stc song va ti
1é nay chdi cua hom trong qua trinh nhan gidng. Theo phuong phép truyén théng
ngudi dan sir dung ca cdy rau can nudc dé nhan giéng. Ngoai ra, viéc sir dung chat
diéu hoa sinh truong BA 1a mot phuong phap kha pho bién dé giup hom ra nhiéu 8,
nay chdi nhiéu dem lai stc sdng tot cho cdy gidng va hiéu qua cao trong cong tic
nhan giéng. Chinh vi vy, ung dung phuong phap niy vao nhan gidng rau can nudc
s& tao dugc ngudn ciy gidng chéat lugng cung cdp cho cac muc dich cai thién chét
lugng rau an toan va chu dong duoc thoi vu san XUuét.

Trong thuy canh, dung cu thiy canh 1a mot trong nhitng yéu t6 lam giam gia
thanh. Do d6, dung cu thuy canh don gian, d& 1am, chi phi it, c6 thé ap dung cho cac
ho gia dinh dugc wu tién Iya chon. Cay trong duogc trong trén gia thé tro nén thanh
phan dinh dudng thiét yéu déu duoc cung cap thong qua dung dich dinh dudng. Mdi
dung dich dinh dudng c6 chtra cac thanh phan nguyén t6 da luong va vi lugng khac

nhau, vi vady dé dam bdo cho cay trong sinh truong, phat trién tot can c6 mot moi
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truong dinh dudng hop 1y nhiam ning cao ning suat va chat luong cia cy trong. Rau
can nude phat trién 1y tuong khi c6 ddy du nudc, dinh dudng, anh sang va nhiét do.
Vi vy, tim ra mot méi truong dinh dudng tét nhét trong diéu kién 4nh sang nhu thé
nao ddi véi cdy rau can nudc 1a diéu can thiét.

Ngoai ra, trong méi truong thity canh khoang cach tréng ciing c¢6 anh hudng
dén sy tiép nhan anh sang cia cdy trong quan thé va tac dong dén kha ning sinh
trudng phat trién ctia cdy rau can nudc.

Pic biét van dé cung cap O, rat quan trong, ré c6 thé hit va van chuyén duoc
cac chat dinh dudng hay khong can phai c6 mdi truong thoang khi cho ré. Vi vay
song song voi khoang cach trong thi tin suat suc khi pht hop tao diéu kién cho ré c6
kha nang hap thu dinh dudng mot cach hiéu qua nhat, gip cy sinh trudng phat trién
1a rit quan trong. Dé ting ning suat va chit luong san phim cua ciy rau can nudc nodi
riéng ciing nhu giam t6i da chi phi, nhim mang lai loi nhuan 16n nhét thi viéc nghién
ctru xac dinh loai dung dich dinh dudng, bién phap che sang, khoang cach tréng phu
hop voi tan suét suc khi; néng do dam, lan, kali va chit diéu hoa sinh truong GA; la

rat can thi€t trong san xuat rau can nudc trong trong nha mang hién nay.
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Chuong 2
NOI DUNG VA PHUONG PHAP NGHIEN CUU

2.1. Noi dung nghién ciru

Nghién ctru gdm 3 noi dung
2.1.1. N§i dung 1: Nghién ciru mdt s6 k§ thuat nhan gidng rau can nuéc

- Thi nghiém 1: Anh huong cia loai gia thé dén sinh truong ctia hom giam rau
can nudc.

- Thi nghiém 2: Anh huong ciia ndng d6 BA va loai hom gidm dén sinh truéng
ctia hom gidm rau can nudc trong nhan giéng.

Str dung loai gia thé (5/6 mun dira + 1/6 PVS) tir két qua thi nghiém 1 dé thuc
hién thi nghi¢m 2.

2.1.2. N§i dung 2: Nghién ciru mét s6 yéu t6 ky thuat thiy canh rau cin nwéc

- Thi nghiém 3: Anh hudng cia cong thirc dinh dudng va bién phap che sang
dén sinh truong va nang suit rau can nude thiy canh.

Nhan gidng vo tinh bang hom than giam trén gia thé 5/6 mun dura + 1/6 PVS
dugc phun BA (5ppm) ¢ thoi diém 3 NSG, dinh ky 7 ngay/lan (3 lan phun) tir két qua
thi nghiém 1 va thi nghiém 2 dé thyuc hién thi nghiém 3.

- Thi nghiém 4: Anh huong ciia khoang cach trong va tan suat suc khi dén sinh
truong va nang sudt rau can nudc thity canh.

Ké thira két qua nhan giéng tir thi nghiém 1, 2; str dung dung dich dinh dudng
ctia Jones va che 1 16p ludi den cit nang trong nha mang dé thuc hién thi nghiém 4.

- Thi nghiém 5: Anh huéng cua ndng do dam dén sinh trudng va nang suét rau
can nudce thay canh.

Ké thira két qua nhan giéng tir thi nghiém 1, 2; sir dung dung dich dinh dudng
ctia Jones; che 1 16p ludi den cit nang trong nha mang; khoang cach trong 4 x 3 cm
va tan suit suc khi 6 ngély/lﬁn dé thuc hién thi nghiém 4.

- Thi nghiém 6: Anh hudng cua ty 16 NH,/NO; dén sinh truéng va ning sut

rau can nuoc.
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Ké thira két qua nhan giéng tir thi nghiém 1, 2; st dung dung dich dinh dudng
ctia Jones v6i ndng do dam 13 145 ppm; che 1 16p ludi den cit nang trong nha mang;
khoang cach trong 4 x 3 cm va tan sudt suc khi 6 ngay/lan dé thyc hién thi nghiém 6.

- Thi nghiém 7: Anh huéng ciia ndng d6 1an dén sinh trudng va ning suat rau
can nudc thiy canh.

Ké thira két qua nhan giéng tir thi nghiém 1, 2; str dung dung dich dinh dudng
cua Jones voi néng do dam 1a 145 ppm véi ty 1é NH, /NO;™ (20/80); che 1 16p luéi
den cét ning trong nha mang; khoang cach trong 4 x 3 cm va tin suét suc khi 6
ngay/lan dé thuc hién thi nghiém 7.

- Thi nghi¢m 8: Anh hudng cua ndng d6 kali dén sinh truéng va ning suét rau
can nudc thiy canh.

Ké thira két qua nhan giéng tir thi nghiém 1, 2; str dung dung dich dinh dudng
cua Jones voi néng do dam 1a 145 ppm voi ty 16 NH,/NO;™ (20/80); néng do lan la
63 ppm; che 1 10p ludi den cét ning trong nha mang; khoang cach trong 4 x 3 cm va
tan suat suc khi 6 ngay/lan dé thyc hién thi nghiém 8.

- Thi nghiém 9: Anh huong ctia nong do GA; dén sinh truong va nang suét rau
can nudc thiy canh.

Ké thira két qua nhan giéng tir thi nghiém 1, 2; st dung dung dich dinh dudng
cua Jones voi néng do dam 1a 145 ppm voi ty 16 NH, /NO;™ (20/80); néng do lan la
63 ppm; nong d6 kali 1a 248 ppm; che 1 16p ludi den cit ning trong nha mang;
khoang cach trong 4 x 3 cm va tan suit suc khi 6 ngay/lan dé thyc hién thi nghiém 9.
2.1.3. P& xuit bién phap k¥ thuit thiiy canh rau cin nwéc

- X4y dyng mé hinh thuy canh rau cin nudc quy mé 500 m” tai Trung tim Ung
dung Cong nghé sinh hoc Pong Nai tir két qua nghién ctru cac thi nghiém vé yéu té
ky thuat.

- Pé xuit bién phap ky thuat thay canh ciy rau can nudc (dung dich dinh
dudng, mat do, chat diéu hoa sinh truong).

2.2. Thoi gian va dia diém nghién ciru

Céc thi nghiém da duogc thyc hién tir thang 4/2015 dén thang 2/2018 trong nha
mang tai Trung tdm Ung dung Coéng nghé Sinh hoc Péng Nai, xd Xuin Dudng,
huyén Cam My, tinh Dong Nai.

+ Thi nghiém 1: thuc hién tir 1/4/2015 dén 25/4/2015
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+ Thi nghiém 2: thuc hién tir 6/6/2015 dén 30/6/2015

+ Thi nghiém 3: thyc hién tir 8/5/2016 dén 4/7/2016

+ Thi nghiém 4: thyc hién tir 13/7/2016 dén 1/9/2016

+ Thi nghiém 5: thyc hién tir 26/1/2017 dén 20/3/2017

+ Thi nghiém 6: thuc hién tir 23/3/17 dén 12/5/2017

+ Thi nghiém 7: thuc hién tir 13/5/2017 dén 3/7/2017

+ Thi nghiém 8: thuc hién tir 4/7/2017 dén 31/8/2017

+ Thi nghiém 9: thuc hién tir 23/8/2017 dén 13/10/2017

+ Mb hinh: thyc hién tir 4/1/2018 dén 6/2/2018

Po dém va phén tich cac chi tiéu ham lugng chit khoang, ham luong chat kho,
ham luong duong, do tring va do cimg cta than dugc thuc hién tai Trung tim Ung
dung Cong nghé Sinh hoc Pong Nai, Trung tim Ky thuat Po luong chat luong 3,
Phong thi nghiém Khoa Cong nghé thuc pham truong Pai hoc Néng Lam Tp HCM,
Trung tam dich vu phéan tich thi nghiém-Sé KH&CN Tp HCM.
2.3. Piéu kién thi nghiém
2.3.1. M6 td nha mang

Nha mang noéng nghiép c6 khau d6 12,8 m; thong gid dinh mai tu dong dong
m¢& dang canh buém doc 1ap vdi nhau nham thuan tién kiém soat vi khi hau trong nha
mang va tiét kiém nang luong. Pinh mai thong gié dwoc ldp ludi ngan con tring 18
mesh. Mang lop bang polyethylene 5 16p day 200 micron. Bon vach nha mang dugc
bd tri lwéi chdng con tring véi kich thude 16 64 mesh. Nha mang dugc bd tri cac
hang treo voi phun, hang cach hang 4,0 m, voi cach voi 3,5 m. Di¢n tich toan bo khu
nha mang 1a 2.000 m*. Nha mang c6 che mot 16p ludi den cét ning 75% giup giam
nhi¢t d§ trong nha mang.
2.3.2. Piéu kién thoi tiét trong thoi gian thi nghiém

Do gié tri nhiét do, Am do va cuong do anh sang trong nha mang, tién hanh theo
ddi vao Iuc 13 gid 30 mdi ngay.

Nhiét do trung binh trong thoi gian lam thi nghiém tr 30 dén 35,5°C; 4m do
khong khi trung binh tir 80 dén 81% (Bang 2.1).
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Bang 2.1. Nhiét d6, 4m d6 khong khi trung binh trong nha mang trong sudt thoi gian
thi nghiém tir thang 4/2015 dén thang 2/2018 (chi theo ddi khi bd tri thi nghiém)

Thang Nhiét do (°C) Am d6 khong khi (%)

4/2015 34,4 80,0
6/2015 35,1 80,1
5/2016 35,0 80,2
6/2016 34,9 80,1
7/2016 35,1 80,2
8/2016 34,8 80,4
9/2016 34,9 80,7
1/2017 34,0 80,0
2/2017 33,0 80,1
3/2017 34,7 80,2
4/2017 34,9 80,0
5/2017 35,0 80,2
6/2017 35,5 80,5
7/2017 34,7 81,0
8/2017 34,7 80,4
9/2017 35,1 80,0
10/2017 32,6 80,3
1/2018 32,1 80,1
2/2018 31,1 80,2

2.4. Vat liéu va dung cu thi nghiém
2.4.1. Gibng rau cian nuwéc

Gidng rau can nudc sir dung trong cac thi nghiém 1a gidng dia phuong dang
duoc tréng tai xa Gia Kiém huyén Théng Nhit, tinh Déng Nai. Rau can nude chon
lam gibéng 14 nhitng cay tuyén chon tir vuon ciia ndng dan, cay dong déu va khong bi
sau, bénh hai. Sau khi mua giéng vé cit bo ré roi tién hanh cit hom, mdi hom dai 10-
12 cm gdm 1 dét. Str dung 3 loai hom gdm hom tir gbc, hom tir than va hom tir ngon
(Hinh 2.1). Trong d6, hom tir gbc duoc 14y ¢ phan gc dudi cing cua cay; hom tir

ngon dugc léy O vi tri cach chop ngon 3 cm tro xuéng; hom tir than duoc léy trén
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doan canh con lai sau khi da lay hom tir goc va tir ngon. Trung binh mdt cdy rau can

nuée gidng duoc cét thanh: 1 hom gde, 1 hom ngon va tir 3-6 hom than.

|

Hom ngon I Hom than l

Hom ngon

Hom than

Hom gbc

Hinh 2.1. Cac loai hom rau can nudc

2.4.2. Gia thé, phan bon va dung cu thi nghiém

Gia thé trong ciy: d6i v6i ndi dung nghién ciru vé& nhéan gidng st dung mun
dira (da duoc xir Iy dé loai bo chét chat, 6 dan dién dung dich cia mun dira sau xtr 1y
EC <50 uS/cm) va phan hitu co vi sinh (do Trung tim Ung dung Cong nghé Sinh hoc
Pong Nai san xuat); ddi véi nodi dung nghién ctru vé sinh trudng cta rau can nudc si
dung gia thé cat (da duoc xu Iy dé loai bo tap chét, d6 dan dién dung dich cua cat sau
xur Iy EC <50 pS/cm).

Phén hiru co vi sinh: do Trung tim Ung dung Cong nghé sinh hoc Pong Nai
san xuat (Bang 2.2).
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Bang 2.2. Thanh phan dinh dudng trong Phéan hitu co vi sinh do Trung tdim Ung

dung Cong nghé sinh hoc Pong Nai san xuat

Thanh phan Pon vi S6 luong
Chét hitu co % 21,7
N-tong s6 % 0,96
P,05 hitu hi¢u % 1,48
K20O-hiru hi¢u % 1,22
VSV cb dinh dam CFU/g 4,98 x 10
VSV phan giai lan CFU/g 3,61 x 10’
VSV phan giai cellulose CFU/g 3,84 x 10’

Héa chit pha dung dich dinh dudng: gom céc hoa chit c6 do tinh khiét 99%
Ammonium nitrate (NH4NO;); Boric acid (H3;BOj3); Calcium  nitrate
(Ca(NO3),.4H,0); Copper sulfate (CuSO,4.5H,0); Iron-chelate (Fe-EDTA); Iron
sulfate (FeSO,.7H,0); Manganese sulfate (MnSO,.4H,0); Magnesium sulfate
(MgS0,4.7H,0); Monopotassium phosphate (KH,PO,); Potassium nitrate (KNO;);
Potassium sulfate (K,SO,); Sodium molybdate (Na,Mo004.2H,0); Zinc sulfate
(ZnS0O,4.7H,0); Phan NPK 20-20-15+TE.

Chit diéu hoa sinh trwéng thue vat: Benzyladenine (BA) va Gibberelline
(GA3) do Cong ty ¢ phan thiét bj va hoa chat TECHLAB phan phdi voi d6 tinh khiét
dat 98%.

Thung xép: kich thudc dai 62 cm; rdng 42 cm, cao 55 cm; dung tich 143,22 lit.

Luw6i dung dé che sang: sir dung ludi ct ning 25% hi¢u Thai Viét 1a san pham
do cong ty Ludi Thai Viét nhap khau va phan phdi tai Viét Nam.

Cac dung cu kiém soat méi trudong va dung dich thiyy canh (Hinh 2.2):

- May do nhiét do va am d6 khong khi: nhiét am ké treo tuong Anymetre, giGi
han nhiét do tir 20 d&én 100°C, am do tir 20 dén 100%.

- My do EC Hanna HI 8633, khoang giao dong EC tir 0-999,9 mS/cm.

- May do cuong d6 anh sang Tenmars TM-201, tam do tir 200-200,000 lux.

- Méy do pH: Inolab® pH 7110-1AA112, thang do tur -2.0-20.0 pH.

- May suc khi: Model: VS-648, nguén dién: 220 - 240V/50Hz, cong suat:
SW/2x4L/phut.
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Hinh 2.2. Mot s6 thiét bi s dung trong thi nghiém a) may do nhiét d6 va am do; b)
cay do EC; ¢) may do cuong do anh sang; va d) may do pH

Cac dung cu khac: Dung cu pha dung dich (ca dong, dng dong, can nhya, cdc
thuy tinh, diia khudy, can, can k¥ thuét, dng hit dung dich dinh dudng) va cac dung
cu lay chi tiéu (thudc thang, thude day, thude kep, viét, sd ghi chép, may anh, may
tinh).
2.5. Phwong phap nghién ciru

Céc nghién ciru déu da duoc tién hanh trong nha mang nhim han ché anh
huong ctia mot s6 yéu té nhu mua, gié, va su xadm nhap cta con tring.
2.5.1. Ngi dung 1: Nghién ciru mdt s6 k§ thuat nhan gidng rau can nuéc
2.5.1.1. Thi nghiém 1: Anh hwéng ciia loai gia thé dén sinh truwéng ciia hom gidm
rau cin nwéc
- Thi nghiém mét yéu t6 dugc bb tri theo kiéu khdi day du ngiu nhién gdm 4 nghiém
thire voi 3 1an lap lai.

NTI1: Mun dira (BC)

NT2: 5/6 mun dira + 1/6 PVS

NT3: 4/5 myn dura + 1/5 PVS

NT4: 3/4 mun dwra + 1/4 PVS

Ty I¢ phéi tron gitra gia thé mun dira va phan hiru co vi sinh dua theo thé tich.
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LLLI LLLII LLL I
NT 2 NT 1 NT 4
NT 1 NT4 NT 3
NT 4 NT 3 NT 2
NT 3 NT 2 NT 1

Hinh 2.3 So d0 b tri thi nghiém 1
- Quy mo thi nghiém:
M3di 6 co s thi nghiém 1a 1 m? (twong tng véi kich thuée 6 1 m x 1 m). Thanh
6 duogc thiét ké voi chiéu cao 10 cm dé giit nude va gia thé.
Tong sb 6 thi nghiém: 4 nghiém thirc x 3 1an lap lai = 12 6

Téng sb hom giam: 289 hom/d x 12 = 3.468 hom.

Hinh 2.4 O co s¢ thi nghiém 1 va 2

- Quy trinh k¥ thuat:

+ Chuan bi hom giéng: hom than

+ Chuan bi gia thé gdm: muyn dira, phan hiru co vi sinh.

+ Chuan bi khay xdp, phdi tron cac cong thic gia thé va bé tri thi nghiém. Sau
d6 tién hanh giam hom gidéng vao gia thé, hang cach hang 5 cm, hom cich hom 5 cm
(Hinh 2.5).

+ Tién hanh chim soc, tudi nude (lwong nudce tudi cho mdi 6 co so (1 m’) 1a 3

lit/lan tudi, moi ngay tudi 2 1an vao 7 gid va 16 gid) va theo ddi cac chi tiéu.
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Hinh 2.5 Khoang céach gidm hom (5 x 5 cm)

Chi tiéu va phuwong phap theo doi:

Céc chi tiéu duoc theo ddi dua trén 5 diém ldy ngau nhién trén mot 6 co so thi
nghiém theo dudng chéo goc, mdi diém lay 5 hom, tranh nhimg hom dau va cudi
hang. Tién hanh theo ddi 7 ngay sau khi giam, dinh ky 3 ngay theo ddi 1 lan.

+ Ngay xuat hién chdi: dugc tinh khi trén 6 co sé c6 khoang 50% s hom co choi
xuét hién.
+ Ngay xuat hién 14 trén chdi: duoc tinh khi trén 6 co so c6 khoang 50% sb hom xuét
hién 14 that. Quy uwdc mot 14 that duoc tinh khi nhin thdy duogc cb 14.
+ Ty 1& nay choi: dugc tinh theo cong thirc:

S6 hom nay chéi

Ty 1€ ndy choi (%) = Tong s6 hom theo doi <100

+ Chiéu cao chdi (cm): dugc do tir gbe chdi dén chop 14 sau khi vudt toan bo 14.
+ S6 14 trung binh/chdi: tinh tong s trén cac choi theo ddi sau d6 quy vé gia tri trung

binh.

Tong s6 choi

+ 86 chdi trung binh/hom = 7 Z .
Tong s6 hom theo doi

+ Ty 1¢ hom séng duogc theo ddi toan bo hom gidm sau 22 ngay gidm theo cong
thire:

o B S6 hom sdng
+ Ty 1€ hom song (%) = T3 % hom theo 61 x 100
ong s6 hom theo doi

+ Ngay cdy con du tiéu chuan xuit vuon (NSG): dugc tinh khi trén 6 co s& c6

khoang 50% so cay du ti€éu chuan xuat vuon (Ti€u chuan cay con xuat vuon: cay dat



42

tiéu chudn xuit vuon khi chdi dat chiéu cao tir 10 cm trd 1én, khong bi di tat (uén
cong, xoan 14) va sau, bénh pha hai).

S cay dat tiéu chuan xuat vuon
x100

+ Ty 1¢ cay dat tiéu chuan xuat vuon (%) =
Téng sb cay
2.5.1.2. Thi nghi¢m 2: Anh huwéng ciia nong do BA va loai hom gidm rau cin

nuwéc
- Thi nghiém 2 yéu t4, dugc bd tri theo kiéu 16 phu (split plot) gdm 9 nghiém thic va
3 1an lap lai.
Lo chinh 1a ba loai hom dugc ky hi¢u tir C1 dén C3, trong do:
C1: hom gbc
C2: hom than
C3: hom ngon
L6 phu 1a 3 ndng d6 BA dugc ky hiéu tir M1 dén M3, trong do:
MI1: 0 ppm (DC)

M2: 5 ppm
M3: 10 ppm
LLLI LLL I LLL I
Cl C3 C2 C3 Cl1 C2 C2 C3 (1
Ml | M2 | M3 M3 | M1 | M2 M3 | M2 | M2
M3 | M3 | M1 Ml | M2 | M3 M2 | M1 | M3
M2 | M1 | M2 M2 | M3 | M1 M1 | M3 | M1

Hinh 2.6 So d6 b tri thi nghiém 2
- Quy mo thi nghiém:
Mdi 6 co s& thi nghiém 1a 1 m” (twong tng véi kich thude 6 1 m x 1 m).
Thanh 6 duoc thiét ké voi chiéu cao 10 cm dé giir gia thé.
Tong s6 6 thi nghiém: 9 nghiém thirc x 3 1an lap lai = 27 6.
Téng s6 hom gidm: 289 hom/6 x 27 6 = 7.803 hom.
- Quy trinh k¥ thuat:

+ Chuan bi hom giéng: hom gbc, hom than va hom ngon
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+ Chuan bi gia thé gdm: sir dung gia thé toi uu tir két qua thi nghiém 1 (5/6 myn
dtra+ 1/6 phan hitu co vi sinh).

+ Chuén bi khay x4p, phdi tron cong thirc gia thé va bé tri thi nghiém. Sau do6
tién hanh gidm hom gidng vao gia thé véi khoang cach hang cach hang 5 cm, hom
cach hom 5 cm.

+ Tién hanh cham séc, tudi nudc (lwong nude tudi cho mdi 6 co so 1a 3 lit/lan
tudi, mdi ngdy tudi 2 1an vao budi sang va budi chiéu) va theo ddi cac chi tiéu.

+ Bat dau phun BA vao thoi diém 3 ngay sau khi gidm canh, phun 3 lan, dinh
ky 7 ngay/lan. Mdi 6 thi nghiém phun 500 mL dung dich BA.

Chi tiéu va phwong phap theo doi:

Céc chi tiéu va phuong phéap theo doi twong tu nhu ¢ thi nghiém 1.

2.5.2. N§i dung 2: Nghién ciru mjt sé yéu to ky thuit thity canh rau cin nwéc
2.5.2.1. Thi nghi¢m 3: Anh huwéng ciia cong thirc dinh dudng va bién phap che
sang dén sinh truéng va ning suit rau can nwée thiy canh

Thi nghiém 2 yéu t6 dugc bd tri theo kiéu khéi day du ngdu nhién gém 8
nghiém thirc véi 3 lan 1ap lai.

+ Yéu t6 dinh dudng gdm 4 coéng thire dinh dudng dugc ky hiéu tir D1 dén D4
v6i ndng d6 cac nguyén té duoc trinh bay ¢ Bang 2.3:

D1: dung dich dinh dudng Faulkner

D2: dung dich dinh dudng Jones (trdng cai xoong)
D3: dung dich dinh dudng Hoagland va Arnon
D4: dung dich dinh dudng NPK (20-20-15) 2%o
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Bang 2.3. Nong do cac nguyén té dinh dudng trong dung dich thily canh (ppm)

Nguyén t6  Faulkner’ Jones Hoagland NPK 20-20-15
va Arnon’ (2%0)
N 170 161 210 400
P 50 63 31 176
K 320 248 235 249
Ca 183 180 200 0
Mg 35 34 48 0
153 72 64 0
B 1 0,70 0,5 0,05
Cu 0,10 0,07 0,02 0,01
Mo 0,10 0,07 0,01
Mn 1 1,97 0,5 0,03
Fe 3 6,9 0,5 0,01
Zn 0,20 0,25 0,05 0,06

(*: Ngudn: Jones, 2005)
+ Yéu té anh sang 1a hai bién phap che sang dugc ky hiéu C1 va C2, trong do:
C1: 20.595-25.365 lux (nha mang duoc trang bi 1 16p ludi den cat nang 75%;
CDAS trong nha mang va ngoai tro1 tuong duong vai gidm 70% CDAS).
C2: 10.396-12.542 lux (ngoai 16p ludi den cat nang 75% duoc trang bi trong
nha mang, che thém 1 16p ludi den cat néng 25% cach mat thung xép 2,5m; CBAS
tai vi tri che thém 1 16p ludi den va ngoai troi tuong duong voi giam 85% CDAS).

Khu vuc 20.595-25.365 lux (C1) Khu vuc 10.396-12.542 lux (C2)
LLLI LLLII LLL III LLLI LLLII LLL I
D4 D2 D4 D) D3 D3
D2 D3 D1 D4 D2 D1
D1 D1 D3 D3 D4 D2
D3 D4 D2 D2 D1 D4

Hinh 2.7 So d6 bb tri thi nghiém 3
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Bang 2.4. Diéu kién 4nh sang khu thi nghiém 3

Trong nha mang (lux)

) Ngoai troi
Thang ~ Khy vuc che 85 % CPAS  Khu vuc che 70% CDAS (1)
(C1) (C2)
6 12.542 25.365 89.060
7 10.396 20.595 73.275
Trung
11.469 22.980 81.168
binh

Hinh 2.8 Toan canh khu thi nghi¢m 3

- Quy mo thi nghiém:

Tong s6 6 co so thi nghiém: 8 nghiém thirc x 3 1an ldp lai = 24 6 ¢ hai khu vuc
che sang. Mdi 6 co s& (0,78 m”) gom 3 thung xdp bd tri 1ién k& nhau. Mi 6 co s6
cach nhau 0,5 m, khoang cach trong 4 cm x 3 cm (tuong (mg voi 462 cdy/d), tong sb
cdy trong trong thi nghiém 1a 11.088 cay (twong dwong mat do 592.308 ciy/1.000
m?).

- Quy trinh k¥ thuat:

+ Chuan bi hom trong: hom than (ké thira két qua nghién ctru tir thi nghiém 2).

+ Chuén bj gia thé giam hom (ké thira két qua nghién ctru tir thi nghiém 1 (5/6
mun dura + 1/6 phan vi sinh): Muyn dira mua tir cira hang vat tu ndng nghiép, ngdm

nudc bay ngay va rua lai hai lan bang nudc sach dé loai bé tannin. Phan hitu co vi



46

sinh do Trung tam Ung dung Cong nghé Sinh hoc san xuit. Gidm hom tryc tiép vao
gia thé, hing ngay chiam soc, tudi nudc.

+ Chuan bi thing x6p: thung x6p duoc boc mang den bén trong (Hinh 2.9 (b)).

+ Chuén bi gia thé st dung trong thily canh: cat duoc rira sach, phoi kho sau d6
dd cat vao thung x6p cao 5 cm (twong dwong 13 dm’/thing), b6 sung nudc vira ngap
cat (tuong duong 5 lit/thung).

Khi hom gidm duoc 22 ngdy, chon cdy c6 chiéu cao chdi khoang 10-15 cm,
khong sau, bénh, khong di tat (udn cong, xodn 14) trong cdy vao thung xbp, theo
khoang cach 4 cm x 3 cm, v6i cdy ¢ dau hang va cudi hang gidm cach thung x6p 4

cm dé tién viéc cham soc.

a) b c) d)
Hinh 2.9. a) chuén bi cay con; b) thung xép dugc boc mang den; c) chuén bi gia thé
va bo sung nudc; d) trong cdy vao thung x6p
+ Chuan bi hoa chit va pha 4 cong thirc dung dich dinh dudng véi ndng d6 cac
chat dugc xac dinh & Bang 2.3. Chi s6 EC (mS/cm) ban dau cac loai dung dich dinh
dudng:
Dung dich dinh dudng Faulkner: 2,46
Dung dich dinh dudng Jones: 1,51
Dung dich dinh dudng Hoagland va Arnon: 1,39
Dung dich dinh dudng NPK (20-20-15) 2%o: 1,85
Hai ngay sau khi cy hoi xanh, bat dau bd sung dung dich dinh dudng bang
cach sir dung 6ng hut dé hut dung dich dinh dudng tir 4 loai dung dich dé pha vao cac
thung x6p twong tmg cho tirmg nghiém thirc.
Dung dich dinh dudng dugc bd sung vao thing qua nhiéu 1an: 1an dau bd sung 3
lit dung dich dinh dudng, sau dé cir cach 2 ngay bd sung tiép 3 lit dung dich dinh
dudng, thyc hién lién tuc cho hét tuan thtr nhat. Sau 1 tuan thay dung dich dinh
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dudng 1 lan. Hang ngay do EC va pH moét lan, lac 9 gid, duy tri pH ¢ mic 5,5-6,5,
khi EC thay doi > 0,5 mS/cm thi diéu chinh lai EC cua dung dich.

Phuong phap che sang: ludi che sang duogc thiét ké cach mit thung xdp 2.5 m,
che ludi cho cdy trong subt thoi gian tién hanh thi nghiém.

Chi tiéu va phwong phap theo doi:

Céc chi tiéu duoc theo dbi duwa trén chon ngiu nhién 4 ciy trong mdi thung xdp,
mdi 6 thi nghiém theo ddi 12 cay (khong chon nhitng cdy dau va cubi hang). Bit dau
theo ddi & 7 ngay sau trong, dinh ky 7 ngay theo dai 1 lan.

+ Nhié¢t do va cuong dd anh sang: Theo doi cac nghiém thic sau khi che sang
hang ngay vao lic 13g30 bang may do cudng do anh sang Tenmars TM-201.

+ Chi tiéu vé sinh trudng:

« Chiéu cao cay (cm): duoc do tir gbc cay dén chop 14 sau khi vudt thing toan
bo 1a.

« S6 1a/cay (14): dém tat ca cac 14 trén tong sb cdy theo ddi sau d6 tinh trung
binh.

+ Céc yéu td cdu thanh nang suét:

- Khéi luong trung binh cay (g): can khdi luong cua 12 cay/o, ldy trung binh.

- Ning suét thyc thu (kg/1.000 m?): can khdi lwong cua tit ca cdy trong mdi don
vi thi nghiém r6i quy ra ning suat thyc thu.

- Ning sudt thwong phim (kg/1.000 m®): can tit ca ciy thuong phdm (cdy
khong bi sdu, bénh, thdi, ung) trén timg 6 thi nghiém rdi qui ra ning suat thuong
pham.

+ Chi tiéu vé pham chat:

« Ham luong chat kho (%): miu dugc sdy ¢ nhiét do 85°C cho dén khi khdi
luong khong d6i. Tinh ham luong chéat khé (%) theo cong thirc:

) Khéi luong chat kho (g)
Ham luong chat kho (%) = : : x 100
Khoi lugng ban dau (g)
» P9 Brix (%): duoc x4c dinh bang Brix ké ATAGO — Nhat, thang d6 0-32 %.

- Do trang than: ding may phan tich do traing Minotal tai Phong Thi nghiém
ctia Khoa Cong nghé Thyc Pham - Trudng Dai hoc Nong Lam Tp HCM. Po 3 cay

cho mdi nghiém thirc va 1ay gia tri trung binh, do & vi tri than cdy cach gbc khoang
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20 cm (gitra d6t than thir 2 tinh tir gbc cy), gia tri mau sic duoc danh gia theo hé
thdng CIE (L, a, b) nhu sau:

L: d¢ sang, tdi (do bong)

-a: xanh 14 cay; a: do;

-b: xanh da tro1; b: vang

Mau chuin ban dau: L, = 97,06; a, = 0,19; b= 1,73, mau cua rau duoc do va
dugc ky hiéu 1a L, a,, b,.

AL =Ly — Ly Aa=ay—ay; Ab =by — b,

Do khic mau 1a AE = /(AL)2 + (Aa)? + (Ab)?

* BJ cling than cua cay: st dung may phan tich d¢ cirng Zwick roeil Z 1.0 tai
Phong Thi nghiém ctia Khoa Cong nghé Thyc Pham - Trudng Dai hoc Nong Lam Tp
HCM. Po ¢ vi tri than cay cach gbc khoang 20 cm (gitra d6t than thir 2 tir gbe cdy),
mdi nghiém thic 1an luot do 3 cdy va ldy gia tri trung binh.

- Pudng tong sd (g/100g): duge phan tich tai Phong Thi nghiém cta Trung tim
Tiéu chuan Po luong chat lwong 3 Tp HCM theo QTTN/KT3 178: 2017.

* Nitrate (NO;): dugc phan tich tai Phong Thi nghiém cua Trung tdm Tiéu
chuin Po luong chét lugng 3 Tp HCM hodc Trung tam Dich vu phan tich thi nghi¢m
Tp HCM theo TCVN 7814: 2007.
2.5.2.2. Thi nghiém 4: Anh hwéng ciia khoang cich trong va tan suit suc khi dén
sinh truwéng va ning suit rau can nuwéc thily canh
- Thi nghiém 2 yéu t& dugc b tri theo kiéu khéi ddy di ngdu nhién; gdbm 12 nghiém
thire véi 3 1an lap lai.

+ Yéu t6 khoang cach trong dugc ky hiéu tir M1 dén M4 gom:

Ml1:4x2cm
M2:4x 3 cm
M3:4 x4 cm
M4:4x 5 cm
+ Yéu tb tan suit suc khi duoc ky hiéu tur T1 dén T3 gém:
T1: 2 ngay/lan
T2: 4 ngay/lan
T3: 6 ngay/lan
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Céc yéu t6 k¥ thuat lién quan dén tan suat suc khi (nhu thoi gian, ap luc khi va

vi tri suc khi) dugc ap dung gidng nhau ¢ cac nghiém thirc thi nghiém.

LLLI LLLII LLL III

MIT1 | M4T3 | M3T3 | M3T1 | MIT2 | M3T2 | M3T1 | M2T2 | M4T3

M3T2 | M3T1 | M4T2 | M4T3 | M2T3 | M3T3 | M2T1 | M4T1 | M3T2

M2T1 | M1T3 | M2T2 | M2T2 | M4T1 | MIT1 | MIT3 | M3T3 | M1T2

MA4T1 | M2T3 | MIT2 | MIT3 | M2T1 | M4T2 | M4T2 | MIT1 | M2T3

Hinh 2.10. So dd b6 tri thi nghiém 4

Hinh 2.11. B tri thi nghiém suc khi
- Quy mo thi nghiém:

Téng s6 6 thi nghiém: 12 nghiém thirc x 3 1an ldp lai = 36 6. M&i 6 co s thi
nghiém (0,78 m”) gom 3 thung xdp xép lién k& nhau. S6 cdy trdng trong mot thung
x6p: thi nghiém ap dung k¥ thuat suc khi nén b tri 11 hang cdy trén mdi thing x6p
va s cdy trong tirmg nghiém thirc dugc tinh toan theo Bang 2.5.

Bang 2.5. S6 lugng hom sir dung trong thi nghiém 4

Khoang cach S cay trong thung S6 hom/6 thi Téng s6 hom/NT
trong (cm x cm) (cay) nghiém (hom) (hom/27 thung)
4x2 208 624 5.616
4x3 143 429 3.861
4x4 104 312 2.808
4x5 91 273 2.457

Téng 14.742
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- Quy trinh k¥ thuat: phuong phap gidm ciy, chuan bi cay con, gia thé va thung xdp
duoc thuc hi¢n twong tu thi nghiém 3.

Dung dich dinh dudng: ké thira két qua thi nghiém 3, sir dung dung dich dinh
dudng Jones (dung dich trdng cai xoong) véi chi s6 EC (mS/cm) ban dau 1a 1,47 va
cay dugc trong trong diéu kién che 1 16p ludi den (ké thira tir két qua thi nghiém 3).

K§ thuét suc khi: mdi may suc khi c6 2 dudng dng din khi cho vao 2 goc cua
mdi thung x6p voi luu lwong khi 1a 8 lit/phat, thoi gian suc khi kéo dai 30 phut/lan.
Do ndng d6 oxy trong nude tai thoi diém trude va sau khi suc khi.

Chi tiéu va phuwong phap theo doi:

Céc chi tiéu va phuong phép theo ddi ¢ thi nghiém 4 dugc thyc hién tuong tu
nhu & thi nghiém 3.
2.5.2.3. Thi nghiém 5: Anh huwéng ciia nong 36 dam (N) dén sinh truéng va ning
suit rau cin nwée thiiy canh

- K& thira két qua cua thi nghiém 3, st dung dung dich dinh dudng Jones véi
noéng d6 dam (N) 1a 161 ppm lam d6i chimg. Diéu chinh tiang 10, 20, giam 10 va
20% ndng d6 dam dé nghién ciru anh huong néng do dam dén sinh trudng va ning
suit rau can nudc.

- Thi nghiém don yéu t6 duoc bd tri theo kiéu khdi day du ngiu nhién gom 5

nghiém thtc, 3 lan 1ap lai.

NTI: 129 ppm

NT2: 145 ppm

NT3: 161 ppm (DC)

NT4: 177 ppm

NTS: 193 ppm
LLLI LLLII LLL III
NT3 NTS5 NTS5
NT1 NT4 NT3
NT2 NT3 NT1
NTS5 NT1 NT4
NT4 NT2 NT2

Hinh 2.12. So d6 bb tri thi nghiém 5
- Quy mo thi nghiém:
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Téng sb 6 thi nghiém: 5 nghiém thirc x 3 lan lap lai =15 6, Mdi 6 co s& (0,78
m?) gdbm 3 thing x6p xép 1ién ké nhau. Ap dung khoang céach trong 4 cm x 3 cm, bd
tri 12 hang cay/thung x6p (twong ung v6i 154 cay/thung x0p). Toéng sd cay trong
trong thi nghiém 1a 6.930 cay.

Hinh 2.13. O co s thi nghiém 5, 7 va 8
- Quy trinh k¥ thuat: thuc hién tuong tu thi nghi¢m 3.

Khoang cach trong: ké thira két qua nghién ciru cua thi nghiém 4, st dung
khoang cach trong 4 cm x 3 cm, bd tri 12 hang cy/thung xdp (tuong tng véi 154
cay/thung xdp), voi cdy ¢ dau hang va cudi hang gidm cach thung xp 7 cm dé tién
viée chiam soc (trong dwong mat do 592.308 cay/1.000 m?).

Dung dich dinh dudng: ké thira két qua thi nghiém 3 st dung dung dich dinh
dudng Jones (Bang 2.3), chi s6 EC (mS/cm) ban dau 1a 1,47; tiy theo nghiém thirc
thi nghiém diéu chinh lwong dam cho phu hop.

Chi tiéu va phuwong phap theo doi:

Céc chi tiéu va phuong phap theo ddi dugc thyc hién twong tu thi nghiém 3. Bo
sung chi tidu vé pham chat:

Canxi trong cdy (mg/100g): dugc phan tich tai Phong thi nghiém ctia Trung tdm
Dich vu phan tich thi nghi¢m Tp HCM theo CASE.TN.0017 (Ref. AOAC985.35).

Kali trong cdy (mg/100g): dugc phan tich tai Phong thi nghiém cua Trung tam
Dich vu phan tich thi nghi¢m Tp HCM theo CASE.TN.0017 (Ref. AOAC985.35).

Ngoai ra, cic chi tiéu theo ddi dién bién ndong d6 dam trong dung dich dinh

dudng dugc theo doi tai cac thoi diém 7, 14, 21 va 28 NST.
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Phuong phap thu mau va phan tich miu dam: thu toan bd cay trong 6 thi
nghiém va 1 lit dung dich dinh dudng dé phan tich ham lwong dam trong mé ciy
(theo FAO FNP 14/7 (p.221)-1986, phuong phap Kjeldahl) va phan tich nong d6 dam
trong dung dich (theo TCVN6638:2000). Cac phan tich dugc tién hanh tai Phong Thi
nghiém ctia Trung tdm Tiéu chuin Po ludng chat lugng 3 Tp HCM va Trung tim
Quan tric va K§¥ thuat moi truong Dong Nai.
2.5.2.4. Thi nghiém 6: Anh huéng cia ty 1¢ NH,/NO;” dén sinh truémg va ning
sudt rau cin nwéc

Cay trong thuong chi hap thu NH," véi ham lwong nhé do ham lwong NH,™ cao
s& gay ngd doc cho ciy. Vi vay can tim ra ty 18 NH, /NO;” t6i uvu bd sung vao dung
dich dinh dudng trong thily canh rau can nudc nham giam luong NO;™ tich luy trong
san pham.

- K¢ thira két qua nghién ciru thi nghiém 3, st dung dung dich dinh dudng Jones voi
nong d6 dam 1a 145 ppm.
- Thi nghiém don yéu t6 dugc bb tri theo kiéu khbi ddy di ngdu nhién gém 5 nghiém
thirc, 3 1an lap lai.

NT1: ty 1¢ ndng do NH,/NO; trong dung dich 1a 0:100

NT2: ty I¢ néng d6 NH,'/NO;™ trong dung dich 1a 10:90

NT3: ty I¢ néng d6 NH,'/NO5™ trong dung dich 1a 20:80

NT4: ty I¢ né)ng d6 NH,'/NO5™ trong dung dich 1a 30:70

NTS: ty 1€ néng d6 NH,'/NO5™ trong dung dich 1a 40:60

LLL1 LLLII LLL III
NT3 NT1 NT4
NT5 NT2 NT3
NT2 NT3 NT5
NTI1 NT5 NTI1
NT4 NT4 NT2

Hinh 2.14. So db b tri thi nghiém 6
- Quy md thi nghiém:
Téng sb 6 thi nghiém: 5 nghiém thic x 3 lan lap lai = 15 6. Mdi 6 co so (0,78

m?) gdbm 3 thing x6p xép lién ké nhau. Ap dung khoang cach trong 4 cm x 3 cm, bd
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tri 12 hang cay/thung x6p (twong ung v6i 154 cay/thung x0p). Toéng sd cdy trong
trong thi nghiém la 6.930 cay.

- Quy trinh k¥ thudt dugc thyc hién tuong tu thi nghi¢m 5.

Chi tiéu va phwong phap theo doi:

Céc chi tiéu va phuong phép theo doi dugce thuc hién twong tu thi nghiém 5.

2.5.2.5. Thi nghiém 7: Anh huéng ciia nong do 1an dén sinh truéng va ning suit
rau cin nwée thiiy canh

- K& thira két qua thi nghiém 3 va thi nghiém 3, str dung dung dich dinh dudng Jones
v6i ndng do dam 13 145 ppm. Str dung ndng do 1an (tinh theo P) & mirc 63 ppm lam
dbi chung, diéu chinh tang 10, 20, giam 10 va 20% ndng do 1an nham tim ra mirc 1an
phti hop nhét cho su sinh trudng va nang suét rau can nudc.

- Thi nghiém don yéu té duogc bb tri theo kiéu khdi ddy di ngau nhién, gdm 5 nghiém

thirc, 3 1an lip lai.

NTI: 51 ppm

NT2: 57 ppm

NT3: 63 ppm (DC)

NT4: 69 ppm

NTS5: 75 ppm
LLLI LLL II LLL III
NT3 NTS NT1
NT2 NT3 NT4
NT1 NT2 NTS5
NTS5 NTI NT2
NT4 NT4 NT3
Hinh 2.15. So d6 b6 tri thi nghi¢m 7

- Quy mod thi nghiém:

Téng sb 6 thi nghiém: 5 nghiém thirc x 3 lan lap lai =15 6. M&i 6 co s6 (0,78
m®) gdbm 3 thing x6p xép lién ké nhau. Ap dung khoang céach trong 4 cm x 3 cm, bd
tri 12 hang cay/thing x6p (tuong ung véi 154 cay/thung xdp). Téng sd cdy trong
trong thi nghiém la 6.930 cay.

- Quy trinh k¥ thuat: thuc hién tuong tu thi nghiém 5.
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Dung dich dinh dudng: ké thira két qua thi nghiém 3, 5 va 6 st dung dung dich
dinh dudng Jones v6i nong do dam 1a 145 ppm, chi sé6 EC (mS/cm) ban dau la 1,47.
Nong d6 lan (tinh theo P) duoc thay doi theo cac nghiém thirc thi nghiém.
Chi tiéu va phwong phap theo doi:

Céc chi tiéu va phuong phép theo doi dugc thuc hién tuong tu thi nghiém 5.

Céc chi tiéu theo ddi vé dién bién ndng do 1an: ham lugng lan trong cdy va nong
dd lan trong dung dich dinh dudng tai cac thoi diém 7, 14, 21 va 28 NST.

Phuong phap thu mau va phan tich miu: thu miu phan tich theo 4 thoi diém 7,
14, 21 va 28 NST. Thu toan bd ciy trong thung va 1 lit dung dich dinh dudng dé
phan tich ham lugng lan trong mé cdy theo phuong phap AOAC 2012 (985,01) va
nong do 1an trong dung dich dinh dudng theo TCVN6202:2008. Cac phén tich dugc
tién hanh tai Phong Thi nghiém cia Trung tim Tiéu chuan Po luong chat luong 3
Tp. HCM va Trung tdm Quan tric va Ky thuat méi truong Dong Nai.
2.5.2.6. Thi nghiém 8: Anh hwéng ciia ndng d¢ kali dén sinh truwéng va ning suit
rau can nwéec thiy canh
- K¢ thira két qua thi nghiém 3, 4, 5, 6 va 7, st dung dung dich dinh dudng Jones voi
ndéng d6 dam 1a 145 ppm, ndng d6 1an 1a 63 ppm. Str dung ndng do kali (tinh theo K)
248 ppm lam ddi chimg, diéu chinh tang 10, 20, giam 10 va 20% nong do kali dé
nghién ctru anh huong ndng d6 kali dén sinh trudng va nang suat rau can nudc.
- Thi nghiém don yéu t6 duogc bd tri theo kiéu khéi ddy dii ngéu nhién gébm 5 nghiém

thirc, 3 1an lip lai.

LLLI LLLII LLL III
NT3 NT5 NT5
NT1 NT4 NT3
NT2 NT3 NTI1
NT5 NT1 NT4
NT4 NT2 NT2

Hinh 2.16. So dd bb tri thi nghiém 8
NTI1: 198 ppm
NT2: 223 ppm
NT3: 248 ppm (BC)
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NT4: 273 ppm

NTS5: 298 ppm
- Quy mo thi nghiém:

Tong s6 6 thi nghiém: 5 nghiém thirc x 3 1an ldp lai =15 6. Mdi 6 co so (0,78
m®) gdbm 3 thing x6p xép lién ké nhau. Ap dung khoang cach trong 4 cm x 3 cm, bd
tri 12 hang cay/thung x6p (twong Ung v6i 154 cay/thung xdp). Téng sd cdy trong
trong thi nghiém 1a 6.930 cay.

- Quy trinh k¥ thuat dugc thyc hién tuwong tu thi nghiém 5.

Dung dich dinh dudng: ké thira két qua thi nghiém 3, 5, 6 va 7 sir dung dung
dich dinh dudng Jones v6i ndng d6 dam 145 ppm va nong d6 1an 63 ppm, chi s6 EC
(mS/cm) ban dau 1a 1,47; trong d6 ndng d6 kali ting, giam theo cac nghiém thic.

Chi tiéu va phwong phap theo doi:

Céc chi tiéu va phuong phép theo ddi dugce thuc hién tuong ty nhu ¢ thi nghi¢m

Theo doi vé dién bién ndéng d6 kali: ndng d6 kali trong mo ciy va trong dung
dich dinh dudng tai cac thoi diém 7, 14, 21 va 28 NST
Phuong phép thu mau va phan tich mau: thu mau phan tich ¢ 4 thoi diém 7, 14,
21 va 28 NST. Thu toan bo cdy trong thing va 1 lit dung dich dinh dudng dé phan
tich ham luong kali trong mé ciy theo AOAC 2016 (985,01) va ndng do kali trong
dung dich theo SMEWW 3120B: 2012. Cac phan tich dugc tién hanh tai Phong Thi
nghiém cua Trung tim Tiéu chudn Po luong chat luong 3 Tp HCM va Trung tim
Quan tric va K§¥ thuat moi truong Dong Nai.
2.5.2.7. Thi nghi¢m 9: Anh hwéng ciia nong d6 GA; dén sinh truéng va ning
suit rau cin nwée thity canh
- K& thira két qua nghién ctru cua cac thi nghiém 3, 4, 5, 6, 7 va 8, st dung dung dich
dinh dudng Jones vdi né)ng do dam, 1an va kali 1an luot 13 145 ppm, 63 ppm va 248
ppm.
- Thi nghiém don yéu t6 dugc bd tri theo kiéu khoi day di ngiu nhién, 3 1an lap lai
gdm 5 nghiém thtc 1a 5 ndng d6 GA;.
NTI1: 0 ppm (BC)
NT2: 2,5 ppm
NT3: 5,0 ppm
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NT4: 7,5 ppm
NT5: 10 ppm
LLLI LLL II LLL III
NT3 NTS5 NTS5
NT1 NT4 NT3
NT2 NT3 NT1
NTS5 NTI NT4
NT4 NT2 NT2
Hinh 2.17. So d6 b6 tri thi nghiém 9
- Quy mo thi nghiém:

Téng sb 6 thi nghiém: 5 nghiém thuc x 3 lan lap lai = 15 6. Mdi 6 co so (0,78
m?) gdbm 3 thung x6p xép 1ién ké nhau. Ap dung khoang céach trdng 4 cm x 3 cm, bd
tri 12 hang cay/thung x6p (twong Ung véi 154 cay/thung xdp). Téng sd cdy trong
trong thi nghiém 1a 6.930 cay.
- Quy trinh k¥ thuat dugc tién hanh tuong tu thi nghiém 5.

Dung dich dinh dudng: sir dung dung dich dinh dudng Jones voi néng d6 dam
1a 145 ppm; lan 1a 63 ppm va kali 1a 248 ppm.

Phun GA; vio liic cay trong dugc 21 ngay. Mdi thung x6p phun 52 mL GA; véi
noéng d6 dugc pha theo tirmg nghiém thirc thi nghiém.
Chi tiéu va phuwong phap theo doi:

Céc chi tiéu va phuong phap theo déi dugc thuc hién tuong tu nhu ¢ thi nghiém
5.
2.5.3. D¢ xuit mot so bién phap k§ thuit trong thiiy canh rau cin nwéc

- Dung dich dinh dudng: ké thira két qua nghién ctru cia cac thi nghiém 3, 4, 5,
6,7, 8 va 9, str dung dung dich dinh dudng Jones véi ndng do dam 1a 145 ppm; 1an 1a
63 ppm va kali 1a 248 ppm.

- Quy md dién tich mé hinh 13 500 m?: thung x6p duoc xép lién ké nhau thanh
16 hang, mdi hang gdm 40 thung xdp, hang cach hang 13 0,8 m; mdi thung xdp trong
154 cay, tong sb cay trong trong mo hinh 13 98.560 cdy. Cay duogc trong trong nha
mang véi didu kién che mot 16p ludi den (twong duong 20.595-25.365 lux).
Quy trinh ky thuit ap dung cho moé hinh thuc nghiém

+ Chuén bj cay con:
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Str dung hom than c6 do dai tir 8 &én 10 cm. Tién hanh giam hom vao gia thé
(5/6 mun dura + 1/6 phan hitu co vi sinh), hang cach hang 5 cm, hom cach hom 5 cm.
Tién hanh chiam soc, tudi nude (lwong nude tudi cho mdi 6 1 m? 1a 3 lit/lan, mdi
ngdy tudi 2 1an vao budi sang va budi chiéu).

Phun BA ndng d6 5 ppm vio thoi diém 3 ngay sau khi giam hom, phun 3 lan,
dinh ky 7 ngay/lan; véi lidu lugng phun 500 mL dung dich/I m* (két qua nghién ciru
tur thi nghiém 2). Thoi gian gidm hom 1a 22 ngay.

+ Chuan bj thung x6p: Thung x6p duoc boc mang den bén trong.

+ Chuén bj gia thé: Cat duge rua sach, phoi khé sau do do gia thé vao thung
x6p cao 5 cm (twong duong 13 dm’/thung).

+ Chon cy c6 chiéu cao chdi khoang 10 -15 cm, khong siu bénh, khong di tat
(ubn cong, xodn 13) gidm vao thung x6p, khoang cach 4 cm x 3 cm (két qua nghién
ctru tir thi nghiém 4), véi cdy ¢ dau hang va cudi hang giam cach thung xdp 7 cm dé
tién viéc cham soc (twong duong mat do 592.308 cay/1000 mz).

+ Chuan bi hoa cht va pha dung dich dinh dudng:

Bang 2.6. Luong dung dich dinh dudng b sung tai cac giai doan sinh trudong

Thoi diém (NST)  Lwong dung dich dinh dwéng  Lwong nuwéc bo sung (lit)
b6 sung (lit)

2 3
5 5
7 5
10 5
14 10
18 5
21 5
24 5

Hai ngay sau khi cdy hoi xanh, bat dau bd sung dung dich dinh dudng bang
cach sir dung 6ng hat hut dung dich dinh dudng tir thing dung dich dwa vao sat thanh
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goc cua thung x6p, trong tuan dau bo sung dung dich vao thung tir tir, cu thé ¢ Béang
2.6.

Hai ngay do EC va pH mot lan luc 9 gi0, duy tri pH ¢ muc 5,5 - 6,5; khi EC
thay ddi 0,5 mS/cm thi diéu chinh lai EC cua dung dich.

+ Piéu kién che sang: nha mang c6 trang bi ludi den cit niang 75% dé giam
CDAS trong nha mang.

+ Phun GA; vao thoi diém 21 ngay sau tréng. Luong phun cho mdi thung xdp
la 52 mL GA; voi né)ng do 2,5 ppm.

Chi tiéu va phwong phap theo doi:

Chon ngiu nhién 5 thung xdp theo 2 dudng chéo cia mod hinh thuc nghiém.
Tiép tuc chon ngau nhién 4 cdy & mdi thung xp (khong chon nhitng cdy dau va cudi
hang) dé theo ddi cac chi tiéu. Cac chi tiéu va phuong phap theo ddi dugc thyc hién
tuong tu thi nghiém 3.

2.5.4. Phwong phap xir 1y so liéu

S6 liéu thu thap duoc téng hop, tinh toan gia tri trung binh va vé dd thi trén
phan mém Microsoft Excel. Phan tich phuong sai (ANOVA) va tric nghiém phan
hang gia tri trung binh theo LSD sir dung phan mém SAS 9.1. Sir dung pham mém
Statgraphics XVI v6i phuong phdp so sdnh md hinh (Comparison of Alternative
Models) dé xac dinh phuong trinh twong quan tuyén tinh hogc phi tuyén tinh giira cac
thanh phan dinh dudng va chat diéu hoa sinh truéng véi sy sinh trudng, ning suit va

pham chat cay rau can nudc.
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Chwong 3
KET QUA VA THAO LUAN

3.1. Anh hwéng ciia loai gia thé dén kha niing sinh truwéng ciia hom gidm rau cin
nudc
Bang 3.1. Anh huong cua loai gia thé dén sinh trudng, ty 1& sdng va ty 1& xuat vuon

cua hom giam rau can nudc

Ngay xuat Ngiy xuat Ngay xuat Ty 1€ Ty 16 xuat

Gia thé hién chdi hién la that  vuon séng vuon
(NSG)  (NSG)  (NSG) (%) (%)
Mun dira (BC) 6 8 21 70,2 ¢ 47,8 d
5/6 mun dira + 1/6 PVS 5 8 18 81,2a 64,1 a
4/5 myn dira + 1/5 PVS 7 8 18 82,4 a 59,6 b
3/4 myn dira + 1/4 PVS 7 9 21 76,1b 512¢
CV (%) 1,65 1,91
F tinh 35,3 #%  90,5%*

Trong cung mot cot, cac gia tri trung binh co cung ky tw theo sau khac biét khong co y nghia
thong ké (**: khdc biét rat co y nghia thong ké P<0,01).

Két qua theo ddi anh huong cua loai gia thé dén sinh trudng hom gidm rau can
nude duoc trinh bay & Bang 3.1 cho thdy hom xuét hién chdi vao thoi diém 5-7 NSG
trén céc loai gia thé khac nhau. Hom giam trén gia thé 5/6 mun dira + 1/6 PVS cho
chdi xuat hién sém nhat & 5 NSG, sém hon 1 ngay so voi gia thé mun dira (BC) va 2
ngay so voi cac loai gia thé khac duoc sir dung trong thi nghiém. Sau khi gidm 8-9
ngdy thi rau cAn nudc bt ddu xuat hién 14, trong d6 hom giam trén gia thé 3/4 mun
dira + 1/4 PVS xuét hién 14 tr& nhat (9 NSG). Hom dat tiéu chuan xuit vuon vao thoi
diém 18-21 NSG. Ty 1¢ séng va ty 1& xuat vuon khac biét c6 y nghia ¢ cac loai gia
thé khac nhau. Ty 1 séng dao dong tir 70,2 dén 82,4% va ti 1& xuat vuon dao dong tir
47,8 dén 64,1%.
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Hinh 3.1. Cay du tiéu chuan xuit vudn

Bang 3.2. Anh hudng cta loai gia thé dén ty 1& nay chdi hom gidm rau can nude

Ty 18 nay choi (%) & cac thoi diém
7NSG 10NSG 13NSG 16NSG 19NSG 22NSG
Mun dira (DC) 52,8b  55,lb  573b  58,6b 589b  59.4b
5/6 mun dira + 1/6 PVS  58,7a 62,7a 67,5a 70,0a 72,3a 73,6a
4/5mun dira+ 1/5PVS 484b  535b  58,6b  66,la  68,7a 70,6a
3/4 myn dira+ 1/4PVS 49,1b  53,6b  57,0b  59,3b  59,8b  61,0b
CV (%) 3,94 4,29 412 3,72 3,33 3,44
F tinh 15647 9897 12,060 1627 28217 2839"

Gia thé

Trong cung mot cgt, cdc gia tri trung binh c6 cing ky tw theo sau khdc biét khong c6 y nghia
thong ké (. khdc biét rat co y nghia thong ké P<0,01).

Két qua theo ddi anh hudng cua loai gia thé dén ty 18 nay chdi dugc trinh bay ¢
Bang 3.2 cho thiy ty 1& nay chdi ciia hom gidm rau can nudc & cac nghiém thirc dat
kha cao tai thoi diém 7 NSG va dao dong tu 48,4 dén 58,7%. O cac thoi diém theo
ddi tiép theo, ty 16 nay chdi cua hom giam ting cham va & thoi diém 22 NSG, ty 16
nay chdi ctia hom gidm & cac nghiém thirc dao dong tir 59,4 dén 73,6%. Nhin chung,
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hom gidm & gia thé 5/6 mun dira + 1/6 PVS c6 ty 1& nay chdi cao nhét tai cac thoi
diém theo ddi va khac biét rat c6 y nghia so voi ty 18 nay chdi cuia hom gidm & cac
loai gia thé con lai.

Bang 3.3. Anh hudng cua loai gia thé dén chiéu cao choi hom gidm rau can nude

Chiéu cao choi (cm) ¢ cac thoi diém
7NSG 10NSG 13NSG 16 NSG 19NSG 22 NSG
Mun dira (BC) 2,57ab  3,75a  5,21ab 6,81bc  8,51bc  10,62c
5/6 myn dira+ 1/6 PVS 298a  430a  625a 86la 11,36a 14,47a
4/5 mun dira + 1/5PVS 2,49ab 3,53ab  5,14b  7,35b  9,95ab  12,86b
3/4 myn dira+ 1/4PVS 1,96b  277b  3,93¢  5,67¢c  791c  10,48c
CV (%) 10,13 8,18 7,62 6,25 5,57 4,57
F tinh 826" 14,12" 17,637 22,64™ 25807 3594"

Gi4 thé

Trong ciing mot cot, cdc gid tri trung binh co cung ky tu theo sau khdc biét khong co y nghia
thong ké ( : khdc biét rat co y nghia thong ké P<0,01).

Xét vé chiéu cao chdi, s6 liéu Bang 3.3 cho thiy chiéu cao chdi ciia hom gidm
rau cAn nudc & cac nghiém thirc ting nhanh qua cac thoi diém theo doi va dat tir
10,48 dén 14,47 cm & 22 NSG. Trong d0, chiéu cao chdi ciia hom gidm trén gia thé
5/6 mun dira + 1/6 PVS c6 chiéu cao chdi dat cao nhat trong sudt thoi ky sinh truong
14 14,47 cm vao thoi diém 22 NSG, khéc biét rat co y nghia so véi chiéu cao chdi cua
hom giam trén céc gia thé khac.

Bang 3.4. Anh huong cia loai gia thé dén s6 chdi trén hom giam (chdi/hom) rau can

nudc

S6 chdi (chdi/hom) & cac thoi diém theo dbi

Gid the 7NSG 10NSG 13NSG 16NSG 19NSG 22 NSG

Mun dira (DC) LIl 125a 126a 125ab 1,17b 1,09 be
5/6mundira+ 1/6PVS 1,07 128a 144a 145a 148a 149a
4/Smyndia+ 1/SPVS 1,00 1,15a 122a 121b 123b  124b
3/4mundira+ 1/4 PVS 0,83 090b 094b 096c 097¢ 093¢

CV (%) 13,76 10,06 7,57 6,52 533 6,09
F tinh 2,54 698" 15277 19,827 32,627 31,57

Trong cung mot cot, cdc nhom gia tri trung binh co cing ky tir theo sau khdc biét khong c y
nghia thong ké (*: khac biét c6 y nghia thong ké 0,01 <P<0,05; " khac biét rat co y nghia thong
ké P<0,01; ™: khdc biét khong cé y nghia thong ké).
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Két qua ¢ Bang 3.4 cho thiy s chdi cia hom gidm c6 xu huéng ting nhanh
trong giai doan 13 ngay dau sau d6 ting cham dén 22 NSG, riéng hom gidm trén gia
thé mun dira (BC) va gia thé 3/4 mun dira + 1/4 PVS & giai doan 16-22 NSG ¢6 sb
choi giam di do giai doan nay hom bi chét nhiéu.

Bang 3.5. Anh hudng cua loai gia thé dén sb 1a/chdi ciia hom gidm rau can nudc

(13/choi)

S 14 (14/chdi) & cac thoi diém theo dbi
7NSG 10NSG 13NSG 16 NSG 19NSG 22 NSG

Gia thé

Mun dira (BC) 0,74a 1,09 1,49 1,90 2,24b 2,56 b
5/6 munduoa+ 1/6 PVS 0,77a 1,34 1,97 2,66 3,36a 4,07 a
4/5 mun dura+ 1/5PVS 0,70 a 1,21 1,82 2,54 3,30 a 4,10 a

3/4 myn dura + 1/4PVS 0,46b 0,89 1,53 2,25 3,08 a 393 a

CV (%) 846 15,55 1430 12,95 11,99 11,16
F tinh 18,14™  3,50™  2,73™ 13,74 6,29 9,817

Trong cung mét cot, cdc gza tri trung binh c6 cung ky tw theo sau khac biét khong co y nghia
thong ké (': khdc biét ¢é ¥y nghia thong ké 0,01<P<0,05; " : khdc biét rat c6 y nghia thong
ké P<0,01;"™: khdc biét khong c6 y nghia thong ké).

S6 liéu Bang 3.5 cho thay s 14 ctia hom gidm rau cdn nude & cic nghiém thuc
loai gia thé ting dan qua cac giai doan. Thoi diém 7 NSG, vé s 14/chdi cia hom
giam & cac nghiém thic ¢ su khac biét rat c6 nghia. Tuy nhién, tai thoi diém nay
chdi vira méi hinh thanh nén s6 14/chdi ctia hom giam chi dao dong tur 0,46 dén 0,77
la. Thoi diém 10, 13, va 16 NSG, sy khac biét vé sb 1a/chdi ciia hom gidm & cac
nghiém thirc khéng c6 ¥ nghia thong ké. Trong khi do, tai thoi diém 19 va 22 NSG,
su khac biét rat co ¥ nghia thong ké vé sb 14/chdi cia hom gidm trén céac loai gia thé
khac nhau. Nhin chung, hom giam trén gia thé c6 bo sung PVS déu c6 s6 1a/chdi cao
hon (dao dong tir 3,93 dén 4,10 14/chdi tai thoi diém 22 NSG) va khac biét rat co
nghia so véi s6 14/chdi ctia hom gidm & gia thé 100% mun dura (chi dat 2,56 1a/choi

tai thoi diém 22 NSG).



4/5 myn dira + 1/5 PVS

Hinh 3.2. Anh huéng cta loai gia thé dén sb chdi va s6 14/chdi cia hom gidm rau can
nude 6 22 NSG

Trude d6, két qua diéu tra cua Nguyén Hoang My (2014) tai xd Gia Kiém,
huyén Théng Nhat, tinh Pong Nai cho thay cdy gidng rau can nudc xuat hién chodi &
thoi diém 7-10 NSG va chdi dat tiéu chuan xuat vuon vao thoi diém 25-30 NSG.
Diéu nay cho thiy thoi gian xuat hién chdi ¢ trong thi nghiém sém hon va cdy gidm
dat tiéu chuan xuat vuon cao hon. Nguyén nhan c6 thé do thi nghiém nay duoc thuc
hién trong diéu kién nha mang nén cac diéu kién thi nghiém duoc kiém soat t6t hon.

Két qua sir dung nén gia thé 4/5 mun dira + 1/5 PVS va gia thé 5/6 myn dura +
1/6 PVS hom giam dat tiéu chuan xuit vuon ¢ thoi diém 18 NSG, sdm hon 2 ngay so
v6i 2 nghiém thirc con lai. Ty 1& séng cua hom gidm trén gia thé 5/6 muyn dira + 1/6
PVS dat 81,2%, thdp hon 1,2% so v6i hom gidm trén gia thé 4/5 mun dira + 1/5 PVS.
Tuy nhién, hom gidm trén gia thé 5/6 mun dira + 1/6 PVS c6 ty 1& cdy xuit vudn cao
nhét (dat 64,1%, cao hon 16,3% so voi PC). Nguyén nhan la do tbc do phat trién vé
chiéu cao chdi va sb 14 manh hon so véi cac nghiém thirc con lai.

Tém lai: Nén gia thé 5/6 mun dira + 1/6 phan hitu co vi sinh di anh hudng tot
dén cac chi tiéu sinh truong nhu chidu cao choi (14,47 cm), s6 14/choi (4,07 1a/chdi),
ty 18 song (81,2%) va ty 1& cay dat tiéu chuan xuat vuon (64,1%) cao nhat trong 4 loai

gia thé st dung dé giam hom rau can nudc.
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3.2. Anh huéng ciia ndng do BA va loai hom dén kha ning sinh truéng ciia hom
giAm rau cian nuéc trong nhan giéng
Bang 3.6. Anh hudng ciia nong d6 BA va loai hom dén sinh truong, ty 1¢ sng (%)

va ty 1€ xuat vuon (%) hom gidm rau can nudc

Nodng d6 BA (ppm) (M .
Chi tiéu theo ddi Loai hom (C) g 40 BA (ppm) (M) Trung binh

0 5 10 C

, Hom gbc 8 7 7

Ngay xuat hién .
.. Hom than 5 5 6

choi (NSG)

Hom ngon 6 6 6
Ngay Xué:[ hién Hom goc ? 8 6
14 trén choi Hom than 6 6 7
(NSG) Hom ngon 7 7 7
Ngiy ciy di Hom goc 22 22 22
tiéu chuan xuat Hom than 17 15 15
vuon (NSG) Hom ngon 18 16 15

Hom géc 49,9 ¢ 57,6 ¢ 579 c 55,1c¢c
Ty 1€ séng (%) Hom than 72,1 b 83,4a 78,0 ab 77,8 a
Hom ngon 72,6 b 76,5 ab 73,6 b 74,2 b
Trung binhM 64,9 b 72,5 a 69,8 a
CV (%) 4,71  Fc 126,62%* Fy 12,72%* Fyy 1,64%*
Hom gbc 356d  45,1c 46,5 ¢ 42,4 ¢
Hom than 62,5b 73,9 a 68,2 ab 68,2 a

Ty 1¢ xuat vuon

(%)
Hom ngon 60,3 b 61,7b 59,3b 60,4 b
Trung binhM 52,8 b 60,2 a 58 ab
CV (%) 6,75 Fc 106,47** Fy 8,79%* Fy 2,58%*

Trong ciing mét cét ¢ moi thoi diém theo déi hay cung mot hang, cac nhém gid tri trung binh c6
cung ky tw theo sau khac biét khong co y nghia thong ké (**: khdc biét rat co y nghia thong ké
(P<0,01)).

Két qua theo ddi anh hudng ctia ndng do BA va loai hom dén céc giai doan sinh
truong, ty 18 sdng va ty 1& xudt vuon dugce trinh bay & Bang 3.6 cho thay thoi gian
xuat hién chdi cua cac loai hom dao dong tir 5 dén 8 ngay sau khi giam. Hom gidm
duoc phun BA ndng d6 5 ppm xuit hién chdi sém hon hom gidm khong dugc phun

BA va hom dugc phun BA ndng d6 10 ppm. Hom than xuét hién chdi som nhét (5
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NSG) va hom gdc xuat hién chdi tré nhat (7 NSG). Hom than khong dugc phun BA
v6i hom than duoc phun BA ndng d6 5 ppm déu c6 thoi gian xudt hién chdi som nhat
(5 NSG).

Thoi gian xuét hién 14 cta cac loai hom dao dong tir 6 dén 9 NSG. Gitra cac
noéng do BA, thoi gian hom giam bat dau xuat hién 14 dao dong trong khoang 7-9
NSG. Két qua ciing cho thdy hom than khong phun BA va duoc phun BA ndng d6 5
ppm déu c6 thoi gian xuat hién 14 sém nhat (6 NSG). Thoi gian cdy du tiéu chuin
xuét vuon cia cac loai hom co su bién dong kha 16n, dao dong tur 15 dén 22 NSG,
trong d6 hom gdc ¢ thoi gian xuit vuon kéo dai hon so véi hom ngon va hom than.
Ty 1¢ séng va ty 1& xuat vuon khac biét rat co ¥ nghia giita cac loai hom. Hom than
duoc phun BA ndng d6 5 ppm co ty 1& sdng (83,4%) va ty 1& xudt vuon cao nhat
(73,9%).

Két qua Bang 3.7 cho thiy ty 1 nay chdi ctia hom gidm rau can nudc ¢ xu
huéng ting dan qua cac giai doan sinh truong tir 7 dén 16 NSG va bat dau giam &
giai doan 19-22 NSG. Nguyén nhan dan dén ty 1¢ nay chdi ¢ giai doan 19-22 NSG
giam 13 do trong giai doan nay ty 16 hom cay chét ting cao.

C6 sy khac biét rat c6 nghia vé ty 1& ndy choi giita cac loai hom st dung ¢ tat ca
cac giai doan. Khi str dung néng do BA khac nhau, c6 su khac biét y nghia hodc rat y
nghia & cac thoi diém. O tat ca cac thoi diém theo doi, loai hom than ludn dat ti 18
nay chdi cao nhit va sir dung ndng dd BA & mirc 5 ppm ciing cho két qua tuong tu.

Tuy nhién, két qua thong ké & tit ca cac thoi diém theo dbi cho thay khong co

su tuong tac giita loai hom gidm va ndng d6 BA sir dung trong thi nghiém.



66

Bang 3.7. Anh hudng ciia ndng d6 BA va loai hom dén ty 18 nay chdi hom giam (%)

rau can nudc

Thoi diém Ty 1& ndy choi (%) hom gidm ‘ o

theo d5i Loai hom (C) @ céc ndng do BA (M) (ppm) Trung binh Th;o ng 59

C thong ké

(NSG) 0 5 10

Hom gbc 472 48,9 49.4 485B Fc=61.87"

7 Hom than 57,9 58,8 57,7 58,1l A Fy=422"
Hom ngon 52,5 58,4 56,4 55,8 A Fgy = 143"
TrungbinhM 52,5B  554A 54,5 AB CV(%): 3,93
Hom gdc 51,8 53,6 54,8 53,4C Fc=7834"

10  Hom than 63,6 68,4 67,0 66,3A Fy=681"
Hom ngon 56,5 63,7 62,2 60,8 B Fcy = 0,68™
Trung binhM 573B  61,9A  61,3A CV(%): 4,80
Hom gdc 56,8 59,3 59,3 584C Fc=13555
13 Hom than 70,1 76,6 74,2 73,6 A Fy=11,81"
Hom ngon 63,3 68,2 68,2 66,6 B Fcoy=0,78"
TrungbinhM 63,4B 68,0A 672A CV(%): 3,25
Hom gdc 53,4 58,9 59,1 57,1C Fc=168,09"
16  Hom than 73,4 79,0 78,2 76,9A  Fy=20,66"
Hom ngon 66,4 69,9 69,4 68,6 B Feu=0,56"
TrungbinhM 644B 693A  689A CV(%): 2,65
Hom gbc 48,7 56,2 56,5 53,8C F=47861"
19  Hom than 70,0 79,4 75,9 751 A  Fy=12,77"
Hom ngon 67,1 70,4 66,7 68,1B Fey=2,07"
TrungbinhM 61,9B 68,6 A 664 A CV(%): 4,35
Hom gdc 433 52,7 53,6 499C Fc=194,49"

22 Hom than 66,3 78,1 72,4 723A Fy=898"
Hom ngon 64,8 67,6 64,2 65,6 B Fcoy=1,94"
TrungbinhM 58,1 B 66,1 A 63,5 AB CV(%): 6,52

Trong cung mot cot hay cung mot hang o moi thoi diém theo doi, cdc nhom gia tri trung binh co

ciing ky tw theo sau khdc biét khong c6 y nghia thong ké (

ns

: khdc biét khong cé y nghia thong ké;

*: khdc biét 6 y nghia thong ké (0,01<P<0,05); **: khac biét rdt cé y nghia thong ké (P<0,01)).

Két qua theo doi anh hudng cuia BA va loai hom dén chiéu cao chdi duoc trinh

bay & Bang 3.8 cho thiy chiéu cao chdi ting dan theo thoi gian sinh truong ctia hom

giam. O thoi diém 7 NSG, chiéu cao chdi dat trung binh 3,64 cm sau d6 ting lén

14,45 cm & 22 NSG. Chiéu cao chdi ctia hom gidm bat ddu phat trién nhanh tir giai

doan 10 NSG va c6 xu huéng ting déu qua céc thoi ky sinh truong cho dén 22 NSG.
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Bang 3.8. Anh hudng cua nong do BA va loai hom dén chiéu cao chdi (cm) ctia hom

giam rau can nudc

Tffféi)d&f,?“ Loaihom () Nongdd BA (M) (ppm)  Trungbinh  Thong s
(NSG) 0 z T C thong ké
Hom gdc 1,92 323 2,92 2,69B Fc=1239
7 Hom than 3,26 4,93 489  436A Fy=19.23"
Hom ngon 3,07 4,36 4,15 3,86 A Fcy=0,32"™
TrungbinhM  2,75B  4,17A 399A 3,64 CV(%): 14,53
Hom gbc 3,02 514 465 427C Fc= 70,61*:*
10  Hom than 5,52 7,66 7,17 6,78 A Fy=152,44
Hom ngon 4,52 6,36 6,32 5,73B  Fey=0,26"
TrungbinhM  435B  6,39A 6,05A 560 CV(%): 8,09
Hom gbc 4,62 732 637 610C Fc= 148,99*:*
13 Hom than 8,24 10,56 9,81 9,54 A Fy=4293
Hom ngon 6,84 8,72 8,43 800B Fcy=0,50"
TrungbinhM  6,57B 8,_87A 820A 7,88 CV(%): 6,88
Hom gbc 6,15 9,14 8,05 78C  Fc= 93,48*:*
16  Hom than 10,67 1332 12,44 12,1 A Fy=6621
Hom ngon 8,85 10,74 10,54 10,0B Fcy=1,20™
TrungbinhM  8,56C 11,07A 1034B 10,0 CV(%): 4,77
Hom gbc 7,69 11,12 9,97 9.6C Fc= 63,35*:*
19  Hom than 13,36 1573 1525 148A Fy=49,17
Hom ngon 11,286 1331 13,23 12,6 B  Foy=1,26™
TrungbinhM 10,78 B 13,39 A 12,82A 123  CV(%): 4,76
Hom gbc 9,33 12,82 11,44 112B Fc= 62,28*:*
22 Hom thén 1584 17,70 17,62 17,05A Fy=26,55
Hom ngon 13,75 1589 15,66 151 A Fgy=1,11"

Trungbinh M 12,97B 1547 A 1491A 14,45 CV(%): 5,28

Trong ciing mét cot hay trong cing mot hang & moi thoi diém theo doi, cdc nhom gid tri trung
binh c6 cing ky tir theo sau khdc biét khdng co y nghia théong ké (*: khac bi¢t khong cd y nghia
thong ké; *: khdc biét cé y nghia thong ké 0,01<P< 0,05; **: khdc biét rat cé y nghia thong
ke P<0,01).

Hom gidm duoc phun ndng do BA 5 ppm va 10 ppm tac dong tich cuc dén sy
phat trién chiéu cao chdi va khac biét rat co y nghia thong ké so v6i nghiém thirc d6i
ching & cac thoi diém theo doi. Tai thoi diém 22 NSG, hom gidgm duoc phun BA &
noéng do 5 ppm co chiéu cao chdi dat 15,47 cm, cao hon 2,5 cm so v6i nghiém thirc

d6i chimg. Chiéu cao chdi khong ting khi ndng do BA ting tir 5 ppm 1én 10 ppm,
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diéu nay cho thdy BA c6 thé tic dong tich cuc 1én chiéu cao chdi khi dugc sir dung &
ndng do thich hop.

Két qua thi nghiém ciing cho thdy hom than c6 anh hudng tot nhat dén sy phat
trién cta chiéu cao chdi so véi hom ngon va hom gdc. Tai thoi diém 22 NSG, hom
than ¢ chiéu cao chdi cao nhat (17,05 cm), ké dén 1a hom ngon (15,10 cm) va chiéu
cao chdi tir hai loai hom than va hom ngon khac biét rat c6 nghia théng ké so véi
chiéu cao chéi tir hom gbc (11,20 cm).

Két qua thong ké cho thay khong co su tuong tac giita cac nong do BA va loai
hom dén chiéu cao chdi trong cac thoi diém theo dai.

Vii Thanh Hai (2006) da nghién ciru bién phap k¥ thuat nhan giéng rau can
nudc trong mua hé cho thdy dé cé gidng rau can nudc tot trong mua heé nén st dung
cay rau can nudc 8 tuan tudi, than duge cit thanh tirng doan véi moi doan co 1 dot va
gidm trong diéu kién che ning bang mot 16p ludi den cho ty 1& cdy gidng dat cao
nhat.

Trong cac tai liéu huéng dan ki thuat trong rau can nuéce (Vi Thanh Hai, 2006;
Dy 4n Papussa, 2007; Kim Hong, 2008 va Pham Thi Minh Tam, 2015b), it d& cap
dén loai chdi hoic sir dung cac chat diéu hoa sinh trudng noéi chung va BA noi riéng
trong nhan giéng. Trong khi d6, két qua thi nghiém cho thiy sir dung cac loai hom
khac nhau cho chit luong chdi khac nhau. Pong thoi, st dung chat diéu hoa sinh
truong BA gitip tang ty 18 nhan chdi rau can nude.

Tém lai: St dung hom than két hop véi viéc phun BA & ndng d6 5 ppm cho két
qua tot nhat vé chiéu cao chdi (17,70 cm), ty 18 nay chdi (78,1%), ty 1 sdng (83,4%)
va ty 18 xuat vuon (73,9%).

3.3. Anh huéng ciia dung dich dinh dwdng va mirc d9 che sang dén sinh truwéng
va niing suit rau can nuwéc thiy canh

3.3.1. Anh huwéng cia dung dich dinh duéng va mirc dd che sang dén sinh
truéng ciia rau cin nwée thiy canh

Vi bat ky mot loai hinh canh tac nao, chidu cao cdy la mot trong nhiing chi
tiéu quan trong dé danh gia kha ning vé sinh truéng cia cdy trong. Sy ting trudng
chiéu cao nhanh hay cham tuy thudc vao ting giai doan sinh truéng. Sy ting trudng
chiéu cao cay 1a qua trinh hoat dong phan chia mé phan sinh 1am cho ciy 16n 1én va

thuc hién céc chic ning nhu nang dd, van chuyén va tich lity cac chat dinh dudng.
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Doi véi rau can nudc, nguoi tiéu dung quan tdm dén bd phan than hon bo phan khac
cua cay, do vay, cay c6 chicu cao l6n 1a di€u thuén loi khi ban san pham.

Bang 3.9. Anh huong cia dung dich dinh dudng va mic d6 che sang dén chiéu cao
(cm) cay rau can nudc thiy canh

Mtc do Dung dich dinh dudng (D) B
NST che san Hoagland NPK (20-20-
©) (1u>§ Faulkner  Jones M 15+T(E) 2% O
20.595-25.365 21,6 20,9 22,2 20,7 21,4
10.396-12.542 20,4 21,3 21,1 20,4 20,8
7 TB(D) 2,0 2L1 216 20,5
CV (%) =94 Fc=0,5" Fp=0,3" Fep=0,2"
20.595-25.365 28,2 27,2 28,4 21,8 26,4A
14 10.396-12.542 21,7 24,2 243 21,4 22,9B
TB (D) 249AB  25,7A 26,3A 21,6B
CV (%)=9,3 Fc = 14,6%* Fp=5,1% Fep=1,9"
20.595-25.365 39,2a 41,8a 38,9a 23,2cd 35,8A
71 10.396-12.542  23,4cd 30,7b 29,5bc 22,3d 26,5B
TB (D) 31,3B 36,3A  342AB 22,8C
CV (%) =9,0 Fc = 66,9%* Fp=26,8%** Fep = 7,2%*
20.595-25.365 44.7b 51,8a 46,0b 24,6bc 41,8A
73 10.396-12.542  25,0bc 32,4b 32,4b 23,7¢c 28,3B
TB (D) 34,8B 42,1A 39,2A 24,1C
CV (%) =387 Fc=1157** Fp=39,7** Fep = 12,3*%*

Trong cung mdt cot hay trong cung mot hang ¢ moi thoi diém theo doi, cac nhom gia tri trung
binh ¢6 cing ky tw theo sau khdc biét khong c6 y nghia thong ké (™ khéc biét khéng cé y nghia
thong ké; * : khdc biét ¢é ¥ nghia thong ké (0,01<P <0,05); ** : khdc biét rat ¢é ¥ nghia
thong ké (P<0,01)).

S6 liéu Bang 3.9 cho thiy rau can nuéc dugc che sang & hai mirc d6 khac nhau
khac biét y nghia vé chiéu cao cay tir thoi diém 14 NST dén khi thu hoach. Rau can
nudc khi trong dudi anh sang 20.595-25.365 lux dat chiéu cao cdy cao nhat & 28 NST
(41,8 cm) va khéac biét rat co ¥ nghia théng ké so voi chiéu cao ciy rau can nude khi
trong véi CDAS 10.396-12.542 (28,3 cm).

Theo Hoang Minh Tan (2006), CDAS thip lam ciy vuon 16ng, CDAS manh thi
su vuon 16ng s& bi giéi han, nhung bu lai day 1a diéu kién dé cay tich liiy chat kho.
Két qua nay twong ty véi nghién ctru ciia Vit Thanh Hai (2006) vé anh hudng cta anh
sang mua he khi khong che va che mot 16p ludi den giam CDAS 75% ¢ giai doan cay
gidng, cho thiy ty 1& hinh thanh cay rau can nudc giéng khac biét 15 vé chidu cao ciy

va mau sic la. Cay giéng dugc che mot 16p ludi den (20.595-25.365 lux) c6 chiéu
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cao gap 2 1an va mau sic 14 xanh thé hién sirc sinh trudng t6t hon so vé6i diéu kién
khong che.

Trong rau can nudc trong 4 cong thirc dung dich dinh dudng da tic dong khac
biét co ¥ nghia théng ké dén chiéu cao cay tir giai doan 14 NST cho dén khi thu
hoach. Rau can nuéc duoc trong trong dung dich dinh dudng Jones va Hoagland va
Arnon dat chiéu cao cay cao nhét 1an luot 14 42,1 cm va 39,2 cm ¢ giai doan 28 NST,
khac biét rat co ¥ nghia théng ké so v6i chiéu cao rau cin nude duge trong trong

dung dich dinh dudng Faulkner (34,8 cm) hay NPK (20-20-15+TE) (24,1 cm).

C1D1 C1D2 CiD3 C1D4 C2D1 C2D2 C2D3 C2D4

Hinh 3.3. Anh hudng cta cac cong thic dung dich dinh dudng va muc d6 che sang
dén chiéu cao rau can nude thiy canh khi thu hoach

Cl: 20.595-25.365 lux; C2: 10.396-12.542 lux; D1: dung dich dinh dwong Faulkner; D2:
dung dich dinh duong Jones; D3: dung dich dinh duéng Hoagland va Arnon; D4: dung dich
dinh duéng NPK (20-20-15) 2%o.

C6 su tuong tac gitta dung dich dinh dudng va mirc d6 che sang dén chiéu cao
rau can nude thiy canh tai thoi diém 14, 21 va 28 NST. Két qua phén tich thong ké
tai thoi diém 28 NST cho thiy sy khac biét rit y nghia vé chiéu cao rau can nudc
tréng trong 4 cong thic dung dich dinh dudng v6i hai mic do che sang khac nhau
(Hinh 3.3). Trong d0, rau cin nuéc trong trong dung dich dinh dudng Jones va
CPAS 20.595-25.365 lux cho chiéu cao cay cao nhat & 28 NST 1a 51,8 cm; khac biét
rit y nghia so véi cac nghiém thic con lai.

Rau can nuéc trong trong dung dich dinh dudng Jones, Hoagland va Arnon da
anh huong rd rét dén sinh truong, ting truong chiéu cao rau can nudc. O CDAS
20.595-25.365 lux, chiéu cao ciy cao hon & CDAS 10.396-12.542 qua céc giai doan
sinh truong. So sanh véi két qua nghién ctru cta Vii Thanh Hai (2008) vé anh hudng
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ctia bién phap che sang ddi véi sinh truéng rau can nuéc trong trén dat cho thay
chidu cao cdy bi tac dong rd rét boi CDAS. Chiéu cao cdy xu hudng ting tir 8,1 dén
19,5 cm theo mirc giam CPAS tir 0 dén 50%, tuy nhién khi tiép tuc giam CDAS t6i
75% thi chiéu cao cdy xu huéng giam hon (15,2 cm) so voi cong thic che 50%
CPAS. Két qua nay hoan toan phu hop véi két qua cua thi nghiém trong rau can
nudc trong dung dich dinh dudng Jones va CDAS 20.595-25.365 lux cho cay sinh
trudng va ting trudng chiu cao ciy cao nhat.

Bang 3.10. Anh huong cua dung dich dinh dudng va mic do che sang dén sb 1a

(13/cay) rau can nude thay canh

Dung dich dinh dudng (D)
NST IS\;I;I; zié))che Hoagland NPK (20-20-
Faulkner Jones vi Armon  15+TE) 2% TB (C)
20.595-25.365 3,14 3,19 3,11 2,97 3,10
10.396-12.542 3,08 3,06 3,03 2,94 3,03
! TB (D) 3,12 3,13 3,07 2,96
CV (%) =5,79 Fo=1,14"™ Fp=1,07" Fcep=0,1"
20.595-25.365 3,55 3,76 3,64 3,21 3,544
10.396-12.542 3,46 3,42 3,31 3,17 3,34"
14 TB (D) 3,50% 3,594 3,474 3,19°
CV (%) =3,76 Fco=26,98** Fp=15,73%* Fep=2,71"
20.595-25.365 4,02® 4,18 3,83 3,24° 3,828
10.396-12.542 3,48% 3584  347% 3,22° 3,44%
2! TB (D) 3,758 388" 3,65° 3,23
CV (%)= 3,47 Fo=54,58%* Fp=29,69%* Fcp= 6,33%*
20.595-25.365 4,23° 4,64° 4,17° 3,34¢ 4,09*
10.396-12.542 3,58 3,67° 3,56 3,28¢ 3,528
28
TB (D) 391° 4,15% 3,86" 3,31°¢
CV (%) = 3,34 Fo=121,39%* Fp=47,08%* Fep= 13,22%*

Trong cing mét cot hay trong cing mot hang & moi thoi diém theo doi, cde nhém gid tri trung
binh ¢6 ciing ky tir theo sau khdc biét khong c6 y nghia thong ké (*: khdc biét khéng c6 ¥ nghia
thong ké; ": khdc biét ¢ ¥ nghia thong ké (0,01<P<0,05) ; ** : khdac biét rdt c6 y nghia
thong ké (P<0,01)).
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L4 13 b phan quang hop chu yéu cua cay dong thoi 14 noi trao d6i khi, ho hap
va du trit chat dinh dudng. Theo danh gia cam quan, khi bi vo hay cit thi 14 rau can
nudc cd mui thom manh hon so véi than cay, thuan lgi trong qua trinh ché bién, giup
tao huong vi cho mén an thém h?ip dan. Nhu vay, sb 14 hién c6 trén cay nhiéu hay it
12 mot chi tiéu dé danh gia nang sudt va chat lugng ctia cdy. SO 14 trén cay phy thudc
vao gidng, didu kién thoi tiét, k§ thuat canh tac va thanh phan cac chét trong dung
dich dinh dudng. Két qua theo ddi anh hudng ciia dung dich dinh dudng va muc do
che sang dén s6 14 rau can nudc thily canh dugc trinh bay ¢ Bang 3.10.

Két qua ¢ Bang 3.10 cho thdy ¢ thoi diém 7 NST, su xuat hién 14 va hinh thanh
1a cua cdy trong trong 4 dung dich dinh dudng & hai diéu kién che sang khong co su
khac biét thong ké, vi day 1a thoi ky ciy con nén sy hit khodng cta ré chua manh.
Giai doan tir 14 dén 28 NST, su khac biét rat co y nghia théng ké vé s 14 cua can
nude khi trong trong 4 dung dich dinh dudng va & hai diéu kién che sang khac nhau.
Dic biét, tai thoi diém 21 va 28 NST, ¢o su tuong tac gitra dung dich dinh dudng va
diéu kién che sang dén s6 14/ciy cua rau can nudc thity canh.

O thoi diém 28 NSG, sd la/cdy cua can nudc trong trong dung dich Jones dat
cao nhit (4,15 1a/cay), khac biét rat c6 y nghia thong ké so véi sd 1a/cay cua rau can
nude trong trong cac dung dich Faulkner (3,91 1a/cay), Hoagland va Arnon (3,86
la/cay) va NPK (20-20-15+TE) 2%o (3,31 la/cay). Két qua nghién ctru ciing cho thay
c6 su khac biét rat y nghia trong thong ké vé sb 1a/cay cua rau can nudc khi trong
trong diéu kién che sang khic nhau, trong d6 & CDAS 20.595-25.365 lux cdy dat
4,09 1a/cay, cao hon 0,57 14 so v6i cay trong voi CPAS 10.396-12.542 lux (3,52
la/cay).

Két qua tuong tac gitra dung dich dinh dudng va diéu kién che sang cho thay:
rau can nude duge trong trong dung dich Jones va CPAS 20.595-25.365 lux cho s&
la/cay cao nhat & giai doan 28 NST 1a 4,64 1a/cay, khac biét c6 y nghia so véi cac
nghiém thtrc con lai. Két qua nay twong dong v6i nghién ctru vé anh hudng cua bién
phap che sang ddi véi sinh truéng rau cdn nudc trong trén dat cia Vi Thanh Hai
(2008), két qua cho thay khi tién hanh che 75% CDAS, rau can nudc dat s6 14 cao
nhat 13 4,1 14/cay.
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3.3.2. Anh hwéng ciia dung dich dinh dudng va mirc do che sang dén khdi lrong
va ning suit rau can nuwéc thiy canh

Bang 3.11. Anh hudng cia dung dich dinh dudng va muc do che sang dén khoi

lugng va nang suat rau can nudc thuy canh

Muc do Dung dich dinh dudng (D)
Chi tiéu che sang Hoagland NPK(20-20- TB
Faulkner Jones
©) va Arnon 15+TE) 2%o ©)
20.595-25.365 5,56a 5,67a 6,18a 2,80cd 5,05A
KLTB ca
cay 10.396-12.542 3,42bc 3,67b 3,95b 2,16d 3,30B
/e
(g/cay) TB (D) 449A  467A 5.06A  2.48B

CV (%) =8,1 Fe=162,6%* Fp=71,0%* Fep=7,5%*

20.595-25 365 2911a 2974a 3.227a 1.433cd 2.636A

NSTT 10.396-12.542 1.834bc  1.959bc 2.124b 1.130d 1.761B

(kg/1.000m%) TB (D) 2372A  2466A 2.675A 1.281B

CV (%)=9.8  Fo=984% Fp=502%  Fcp=4,7*

20.595-25 365 2.521a 2.409a 2.679a 1.212¢ 2.205A

NSTP 10.396-12.542 1.553b 1.601b 1.715b  938c 1.452B

(kg/1.000m?) TB (D) 2073A 2.005A 2.197A 1.075B

CV (%)=10,0 Fc=103,0** Fp=47,0%* Fcp=15,0*

Trong ciing mt cot hay trong ciing mot hang & moi thoi diéam’ theo doi, cac nhom gid tri trung
binh c6 cung ky tir theo sau khdc biét khong co y nghia thong ké (*: khac biét co y nghia
thong ké (0,01<P <0,05); **: khac biét rat co y nghia thong ké (P<0,01)).

S6 liéu ¢ Bang 3.11 cho thiy c6 su khac biét rat ¥ nghia théng ké vé KLTB cay,
NSTT va NSTP cua rau can nudc trong trong 4 cong thire dung dich dinh dudng va
hai diéu kién che sang khac nhau. Pong thoi, cho thdy c6 su tuong tc giita dung dich
dinh dudng va diéu kién che sang & tat ca cac chi tiéu vé khdi luong va ning suit rau
can nudce thay canh.

KLTB rau can nuéc khi duoc trong trong dung dich dinh dudng Hoagland va
Arnon (5,06 g/cay), Jones (4,67 g/cay) va Faulkner (4,49 g/cay) khong khac biét
thng ké. Tuy nhién, KLTB cdy trong & 3 dung dich dinh dudng trén khac biét rt co
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¥ nghia so v6i KLTB cay khi trdng trong dung dich NPK (20-20-15+TE) 2%o (2,48
g/cay). CDAS 20.595-25.365 lux, rau can nuée dat KLTB 5,05 g/cdy; khac biét rat
c6 ¥ nghia so voi KLTB rau can nuéc trong voi CDAS 10.396-12.542 lux (3,30
g/cay).

Tuong ty KLTB ciy, NSTT, va NSTP ciia rau can nudc trong trong dung dich
Hoagland va Arnon (lan luot 1a 2.675 va 2.197 kg/1.000 m?), Jones (lan luot la
2.466, 2.005 kg/1.000 m?) va Faulkner (1an luot 1 2.372 va 2.073 kg/1.000 m?) khac
biét rat y nghia so voi NSTT, va NSTP cuia rau can nude khi trong trong dung dich
NPK (20-20-15+TE) 2%o (lan luot 1a 1.281, 1.075 kg/1.000 m?). V& mic d6 che
sang, rau can nudc trong voi CPAS 20.595-25.365 lux ¢6 NSTT va NSTP (lan luot
1a 2.636 va 2.205 kg/1.000 m*) cao hon va khac biét rat c6 y nghia thong ké vé cac
chi tiéu noi trén ddi véi rau can nudc trong voi CDAS 10.396-12.542 lux (lan luot 1a
1.761 va 1.452 kg/1.000 m?). Két qua twong tac gitta dung dich dinh dudng va murc
d6 che sang cho thay sy khac biét vé NSTT va NSTP cuia rau can nudc trong trong 3
cong thic dung dich dinh dudng Hoagland va Arnon, Jones va Faulkner so véi rau
can nudc trong trong dung dich NPK (20-20-15+TE) 2%o. Theo d6, NSTT va NSTP
clia rau can nuéc trong trong dung dich dinh dudng Hoagland va Arnon, Jones va
Faulkner két hop voi CDAS 20.595-25.365 lux dat cao nht.

Két qua dat duoc trong nghién ciru twong ty nhu két qua thi nghiém cua Vi
Thanh Hai (2008), & cac mirc do che sang khac nhau, céc chi tiéu vé NSTT va NSTP
khac biét rat ¥ nghia thong ké. Trong do6, khi trong trong diéu kién che 70% CPAS
déu cho két qua cao hon so véi trong trong diéu kién che sang it hon hodc nhiéu hon
70% CDAS. Tém lai, trong k¥ thuat thity canh rau can nudc, cé thé sir dung dung
dich dinh dudng Hoagland va Arnon, Jones, hoac Faulkner két hop tréng voi CBAS
20.595-25.365 lux s& thu duoc ning sut ti uu.

3.3.3. Anh huéng cia dung dich dinh dudng va mirc d9 che sang dén pham chit
rau can nwéec thily canh

Pham chét cua rau can nude duge danh gia dya vao nhiéu tiéu chi khac nhau,
trong d6 c6 ham luong chét kho, do ctng than va do tring cua than cay.

S6 liéu Bang 3.12 cho thiy ham luong chit kho cia rau can nuée duoc trong
trong cac loai dung dich thuy canh hodc trong hai diéu kién che sang khac nhau khac

biét rat c6 nghia thong ké. Trong d6, ham lugng chat khd cua rau can nudc trong
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trong dung dich Hoagland va Arnon (12,6%), Jones (12,1%) va Faulkner (11,2%)
khac biét khong c6 ¥ nghia thdng ké, nhung khac biét rat c6 nghia so v6i ham luong
chat kho ctia rau can nudc trong trong dung dich NPK (20-20-15+TE) 2%o (10,5%).
Tuong tu, ham luong chat kho cia rau cin nude trong véi CDAS 20.595-25.365 lux
(12,8%) khéac biét rat co y nghia so vdi CDAS 10.396-12.542 lux (10,4%). Tuy
nhién, ham luong chit kho cua rau can nudc & cac nghiém thirc chua cé twong tac
gitta dung dich dinh dudng va k¥ thuat che sang.

Bang 3.12. Anh hudng cua dung dich dinh dudng va mic do che sang dén ham

lugng chat kho, dg cling va d trang rau can nudc thuy canh

PN , Dung dich dinh dudng (D)
Chi tiéu Mire dQCc he sing Faulkner Jones Hoagland NPK (20-20- T(]:S
© va Arnon 15+TE) 2% ©)
20.595-25.365 12,9 13,2 13,3 11,9 12,8A
Chatkho 10.396-12.542 9,6 11,0 11,9 9,1 10,4B
(%) TB (D) 11,2AB  12,1A 12,6A 10,5B
CV (%)=1,5 Fc=47,9%* Fp=6,7** Fep=1,3"
Do ciing 20.595-25.365 2,01*’b 2,40;b 2,000 2,13 2,16i
than 10.396-12.542 244" 2,06 2,73% 2,89" 2,53
(N/em?) TB (D) 2,23 2,23 2,41 2,51
CV (%)=11,99 Fc=10,67** Fp=1,54" Fcp=4,66*
20.595-25.365 50,7b 55,3ab  51,3b 53,9ab 52,8
Po tring  10.396-12.542  56,4a 53,2ab  51,4b 51,7b 53,2
than TB (D) 53,5 54,2 51,4 52,8
CV (%) =4.,6 Fc=0,2" Fp=1,5" Fcp =3,5%*

Trong ciing mot cot hay trong ciing mot hang ¢ méi thoi diém theo déi, cdc nhém gid tri trung
binh cé cing ky tw theo sau khdc biét khéng cé y nghia thong ké (™ khdc biét khéng cé y
nghia thong ké; *: khdac biét c6 y nghia thong ké (0,01<P = 0,05); **: khdc biét rat cé y
nghia thong ké (P = 0,01)).

Tai Vi¢t Nam, ngoai ham luong chit kho, rau can nuéc can c6 thain mém, cay
trang nham dap Gng thi hiéu ngudi tiéu dung. Két qua Bang 3.12 cho thiy do cimng
than rau can nudc trong trong 4 moi truong dinh dudng khac nhau dao dong tir 2,23
dén 2,51 N/em?, khac biét khong c6 y nghia thdng ké. Tuy nhién, c6 sy khac biét rat
c6 y nghia théng ké vé do ctng than cay khi trong voi CDAS 10.396-12.542 lux
(2,53 N/em?®) so véi trdng voi CDAS 20.595-25.365 lux (2,16 N/cm?). Tuong tc
gitta dung dich dinh dudng va mic d6 che sang c6 su khac biét y nghia thong ké vé
d6 clmg than. Theo d6, do cung than rau can nudc trong trong dung dich Faulkner +

CDAS 10.396-12.542 lux (2,01 N/cm®), Jones + CDAS 10.396-12.542 lux (2,06



76

N/cm?) va NPK (20-20-15+TE) 2%0 + CDAS 20.595-25.365 lux (2,16 N/ecm?) c6 do
ctng than thap. Do tring than rau can nudc trong trong 4 dung dich dinh dudng va
trong hai diéu kién che sang khac nhau ludn cé su khac biét ¥ nghia thong ké. Tuy
nhién, c6 sy khac biét y nghia thong ké vé do tring than & cac nghiém thirc tuong tac
gitta dung dich dinh dudng va diéu kién che sang. Trong d6, rau cin nudc trong trong
dung dich Faulkner voi CDAS 10.396-12.542 lux c¢6 d¢ tring than cao nhét (L =
56,4), khac biét c6 y nghia so v6i do trang than rau can nudc trong trong dung dich
Faulkner vé1 CDAS 20.595-25.365 lux (L = 50,7), dung dich Hoagland va Arnon
CDAS 20.595-25.365 lux (L = 51,3) va CDAS 10.396-12.542 lux (L = 51,4). Riéng
d6 trang than rau can nude trong trong dung dich Jones két hop voi CPAS 20.595-
25.365 lux va CDAS 10.396-12.542 lux c6 d6 tring than lan lugt 1a L = 55,3 va 53,2
va nghiém thirc két hop giira dung dich NPK (20-20-15+TE) 2%o va CDAS 20.595-
25.365 lux c6 d6 tring than L = 53,9 khéac biét khong c6 nghia thdng ké so vdi cic
nghiém thtrc khac.

Ngoai ba chi tiéu vé chit kho, do cing va do trang, hai chi tiéu quan trong khac
lién quan dén chat lugng rau can nudc 1a ham luong dudng tong sb va nitrate.

S6 lidu tai Bang 3.13 cho thiy rau can nuéc trong & 3 dung dich dinh dudng
Faulkner, Jones va NPK (20-20-15+TE) 2%o v6i CDAS 20.595-25.365 lux c6 ham
luong duong tong sb bang nhau (0,3%), thap hon 0,1 % so voi ham lugng dudng
tong sd cla cdy trong trong dung dich Hoagland va Arnon (0,4%). Trong khi d6, &
diéu kién che 85% CPAS, chi xac dinh dugc ham lugng dudng téng sb trong rau can
nudc trong trong cac dung dich NPK (20-20-15+TE) 2%o (0,3%). Két qua phan tich
ham lwong nitrate ctia rau cAn nudc trong trong 4 dung dich dinh dudng két hop 2
diéu kién che sang khac nhau déu dudi ngudng cho phép (2.000 mg/kg san pham
tuoi, tham chiéu theo Thong tu 68/2010/TT-BNNPTNT, ngay 03 thang 12 nim 2010
ctia B6 Nong nghiép va Phat trién nong thon).

Két qua nghién ctru ctia Kim va Park (1995) cho thdy 4ap dung ky thuat thuy
canh c6 bod sung cac chat khodng gitp rau cin nudc ting ty 1& chat kho, canxi,
vitamin va cac loai duong don trong cdy. Cac dung dich dinh dudng Faulkner, Jones
va Hoagland va Arnon dugc b sung ddy du cac loai khoang chit can thiét cho cay,
trong khi dung dich NPK (20-20-15+TE) 2%o c6 thanh phan co ban 1a 3 nguyén t6 da

luong N, P, K va 2 nguyén té vi lugng Zn, B. Diéu nay c6 thé giai thich tai sao ham
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luong chat kho cua rau can nudc trong trong 4 cong thirc dung dich khac biét nhau.
Xét vé chét lugng rau cAn nudc, ngoai nhitng chi tiéu chung nhu ham lugng chit kho,
d6 cing than, duong tong s6 va du luong nitrate (Hoang Minh Tén, 2006; Lé Ngan,
2017), tai mot sb dia phuong can c6 thém cac chi tiéu chat luong khac. Cu thé tai khu
vuc phia Nam, ngoai nhitng chi tiéu vé chat lugng duoc dé cdp trén, mau trang cua
than 1a chi tiéu kha quan trong can dat duoc dé dap ing nhu cdu ngudi tiéu dung. Vi
vay, ngudi trong can 4p dung cac k¥ thuat canh tac khac nhau dé rau can nudc khi
thu hoach dat dugc d6 tring than cao. Canh tic rau cin nudc theo phuong phap
truyén thong, ngudi trong giit do trang cia than bang cach cho nudc rudng ngap than
cdy. Canh tac theo phuong phap thity canh, dé giit cho than cdy c6 mau tring can chi
¥ t6i van dé che sang.

Bang 3.13. Anh huodng cta loai dung dich dinh dudng va muc do che sang dén ham

lugng dudng va nitrate rau can nude

chi e Mirc do Dung dich dinh dudng (D)
itiéu ) Hoagland NPK (20-20- TB
che sang(C)  Faulkner — Jones a0 1SETE) 2% (Q)
0,3 0,3 0,4 0,3 0,3
Puong 20.595-25.365
tongsd  10.396-12.542 - - - 0,3
(g/100g)
TB (D) 0,3 0,3 0,4 0,3
Ham 20.595.25365  1.303 1.301 1.264 520 979,38
lwong
Nitrate  10.396-12.542 1697 552 1.295 315 965,0
(mg/kg) TB (D) 1.500 926,5 1279,5 417,5

(-: khong phat hién)

Tém lai: Rau can nude trong trong dung dich dinh dudng Jones ¢ diéu kién nha
mang voi CPAS 20.595-25.365 lux cho cay sinh trudng tét nhat véi chiéu cao cay
trung binh 51,8 cm, sb 14 trung binh 1a 4,64 14, KLTB cay 5,67 g/cay, NSTP la 2.409
kg/1.000 m*, c6 ham lwong chat khd cao nhét (13,2%), d6 cimg than cdy trung binh
(2,4 N/em?), do tring than cao (L = 55,3) va ham luong nitrate trong cay khi thu
hoach thap (1301 mg/kg twoi). Rau can nudc thity canh dugc trdng trong cac dung
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dich dinh dudng Faulkner, dung dich Jones va dung dich Hoagland va Arnon & diéu
kién nha mang c6 khdi lugng cdy va ning suét khac biét khong c6 ¥ nghia thdng ké.
3.4. Anh hwong ciia khoang cach trong va tin suit suc khi dén sinh truwéng va
ning suit rau cin nwéc thiy canh

3.4.1. Anh hwéng ciia khoang cach trong va tan suit suc khi dén sinh truéng ciia
rau can nwéec thily canh

Bang 3.14. Anh hudng cua khoang cach trong va tan suat suc khi dén chiéu cao cay

(cm) rau can nudc thiy canh

Tan suat Khoang cach tréng (M) (cm x cm) TB

NST suc khi (T) 4x2 4x3 4x4 4x5 (T)

2 ngay/lan 24,7 25,2 24,7 25,0 24,9

4 ngay/lan 24,9 24,5 23,5 22,7 23,9
7 6 ngay/lan 25,5 24,1 24,2 24,8 24,6

TB (M) 25,0 24,6 24,1 24,2

CV (%) =170 Fy=0,5" Fr=11" Fyr=0,5"

2 ngay/lan 30,2 32,1 29,7 30,5 30,6

4 ngay/lan 31,9 30,2 29,8 29,8 30,4
14 6 ngay/lan 30,8 30,5 29,01 31,5 30,4

TB (M) 31,0 30,9 29,5 30,6

CV (%) =54 Fy=1,6" Fr=0,1" Fyr = 1,0"

2 ngay/lan 36,6 39,0 35,4 36,3 36,8

4 ngay/lan 38,0 36,6 35,0 36,8 36,6
21 6 ngay/lan 39,2 35,6 36,1 36,3 36,8

TB (M) 38,0A 37,0AB 35,5B 36,5AB

CV (%) =4.,5 Fy = 3,6% Fr=0,1" Fyr= 1,9"

2 ngay/lan 41,0 43,7 39,8 40,5 41,3

4 ngay/lan 41,1 41,7 40,0 40,9 40,9
28 6 ngay/lan 43,6 39,4 40,4 40,2 40,9

TB (M) 41,9 41,6 40,1 40,5

CV (%)=44  Fy=2,1" Fr=02" Fyur = 2,2"

Trong ciing mot cot hay trong cung mot hang 6 moi thoi diém theo doi, cac nhom gia tri trung
binh c6 cing ky tir theo sau khac biét khdng co y nghia thong ké (" khac biét khong co y nghia
thong ké; * : khac biét co y nghia thong ké (0,01 <P <0,05)).
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S6 liéu Bang 3.14 cho thay rau can nudc dugc trong véi cac khoang cach khac
nhau cho chiéu cao cay khac biét khong c6 y nghia thng ké & cac thoi diém 7, 14 va
28 NST. Tai thoi diém 21 NST, c6 sy khac biét y nghia théng ké vé chiéu cao ciy
clia rau can nudc véi cac khoang cach trong khac nhau. Trong do, chiéu cao cay dat
cao nhat ¢ khoang cach tréng 4 cm x 2 cm (38,0 cm), khac biét co ¥ nghia so véi
chiéu cao cdy dat thip nhat & khoang cach trong 4 cm x 4 cm (35,5 cm). Chiéu cao
ciy & khoang cach trong 4 cm x 3 cm (37,0 cm) va 4 cm x 5 cm (36,5), khac biét
khéng c6 ¥ nghia so voi chiéu cao ciy & khoang cach trong 4 cm x 2 cm va 4 cm x 4
cm.

Trong khi d6, két qua theo ddi chiéu cao rau can nudc & 3 tan suat suc khi khac
nhau cho thdy sy khac biét khong c6 y nghia thong ké & tat ca cac thoi diém. Tuong
tu, su khac biét khong c6 ¥ nghia théng ké vé chiéu cao rau can nudc tai cac thoi

diém khi xét sy twong tac giita khoang cach trong va tan sut syuc khi.

: K
. ',‘. "
R A )
k i # . .
MIT1 | MIT2 MIT3 |
N -n
." :
M3T1 ER . BRI

Hinh 3.4. Anh huong ctua khoang céch trong va tan suat suc khi dén chiéu cao rau

can nude khi thu hoach (28 NST)

M1: Khodng cdch trong 4 cm x 2 em; M2: Khodng cdach trong 4 cm x 3 cm

M3: Khodng cdch trong 4 cm x 4 cm; M4: Khodng cdch trong 4 cm x 5 cm

T1: Tan sudt suc khi 2 ngay/lan; T2: Tan sudt suc khi 4 ngay/lan; T3: Tan sudt suc khi 6
ngay/lan

Nhu vay, ¢ cac giai doan sinh truéng khac nhau, chiéu cao rau can nudc dugc
trong véi cac khoang cach trong va tan suat suc khi khac nhau khac biét khong co y
nghia thong ké. Két qua nay ciing tuong ty nhu nghién ciru ciia Goto va ctv (1997)

khi tién hanh bd sung khi O, vao dung dich thuy canh 4p dung trén ciy xa lach, két
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qua cho thiy & cac nong d6 b sung khi O, vao dung dich dinh dudng lan luot 13 2,1;
4,2; 8,4 va 16,8 mg/L déu khong co6 su khac biét vé khoi lugng tuoi; khdi lugng kho
cua ciy va ré.

Bang 3.15. Anh hudng cua khoang cach trong va tan suat suc khi dén s6 1a (1a/cay)

rau can nudc thuy canh

NST Tan suat Khoang cach tréng (M) (cm x cm) TB
suc khi (T) 4x2 4x3 4x4 4x5 (T)
2 ngay/lan 3,53d 378bc  3,81bc  4,00a 3,78

4 ngély/lé‘ln 3,72 ¢ 3,81 bc 3,81 bc 3,94 ab 3,82
7 6 ngély/lé‘ln 3,81 bc 3,78 bc 3,91 ab 3,92 ab 3,85

TB (M) 3,69C 3,79BC  3,84AB 3,95A

CV (%)=24 Fy=139%* Fr=2,2" Fyr = 2,6*

2 ngély/l?m 392b 4,44 a 4,14 ab 4,31 ab 4,20

4 ngay/lan 4,14 ab 4,19 ab 4,22 ab 4,25 ab 4,20
14 6 ngély/l?m 442 a 4,19 ab 4,32 a 4,14 ab 4,27

TB (M) 4,16 4,28 4,23 4,23
CV (%)=3,5 Fy=10" Fr=0,9" Fyr = 4,2%%
2 ngay/lan 4,67 4,94 4,42 4,67 4,67
4 ngay/lan 5,08 4,56 4,42 4,92 4,74
21 6 ngay/lan 4,97 4,58 4,78 4,50 4,71
TB (M) 4,91 4,69 4,54 4,69
CV (%)=71 Fy=19" Fr=0,1" Fyr = 1,6™
2 ngay/lan 5,14 ab 558a 5,17 ab 5,36 ab 531
4 ngay/lan 525ab  4,94b 5,14 ab 5,17 ab 5,13
28 6 ngay/lan 556 a 4,92 b 525 ab 5,33 ab 526
TB (M) 531 5,15 5,19 529
CV (%)=44 Fy=11% Fr=2,1" Fyr = 3,1%

Trong cung mot cot hay trong cung mot hang o moi thoi diém theo doi, cdc nhom gia tri trung
binh ¢6 cing ky tir theo sau khdc biét khéng cé ¥ nghia thong ké (*: khdc biét khong cé y nghia
thong ké; * : khdc biét ¢é ¥ nghia thong ké (0,01 <P <0,05); ** : khdc biét rdt c6 ¥ nghia
théng ké P <0,01).
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S6 lidu ¢ Bang 3.15 cho thiy sb 1a/cdy cua rau can nudc ting cham tir 7 NST
dén 28 NST. Tai thoi diém 7 NST rau can nude duge trong voi cac khoang cach khac
nhau c6 sb 14 khac biét rt c6 ¥ nghia, dong thoi twong tac giita khoang cach trong va
tan sudt suc khi c6 su khac biét ¥ nghia vé s 1a/cdy ciia rau can nudc, trong do sd
la/cay dat cao nhat 1a 4,0 14/cay khi trong v6i khoang cach 4 cm x 5 cm voi tin suét
suc khi 2 ngay/lan. Tuy nhién, bat ddu tir 14 NST cho dén 28 NST thi sd 1a/cay cua
rau can nudc khac biét khong co nghia khi trong véi cac mat do khac nhau va ap
dung cac tan suét suc khi khac nhau, ngoai trir thoi diém 28 NST.

Két qua thong ké tai thoi diém 28 NST cho thiy twong tac giita khoang cach
trdng va tan sudt syc khi co sy khac biét y nghia vé sb 1a/cdy cua cdy rau can nudc,
trong d6 cao nhat 13 ¢ nghiém thirc két hop gitta khoang cach 4 cm x 3 cm vdi suc
khi 2 ngay/lan va nghiém thirc két hop gitta khoang cach 4 cm x 2 cm véi suc khi 6
ngay/lan cing dat 5,6 14/cay, khac biét co ¥ nghia so v&i 2 nghiém thirc ¢ s6 13/ cay
thip nhat 1a nghiém thtc két hop giita khoang cach 4 cm x 3 cm véi suc khi 4
ngay/lan va 6 ngay/lan (4,94 va 4,92 1a/cay). Sb la/cay cua cac nghiém thirc con lai
dao dong tir 5,17 dén 5.4 14/cay va s 14/ cay & cac nghiém thic nay khac biét khong
¢ y nghia so v&i 2 nghiém thirc c6 s 14 cao nhat.

3.4.2. Anh huéng ciia khoing cich trong va tin suit suc khi dén khéi lwgng va
niing suit rau can nwéc thily canh

S liéu theo ddi khdi lugng va ning suit rau can nudc & cac khoang cach trong
v6i tan sudt suc khi khac nhau duoc trinh bay & Bang 3.16 cho thay khéi lwong trung
binh rau can nuéc dao dong tir 4,34 dén 4,57 g/cdy & cac khoang cach trong khac
nhau va tir 4,34 dén 4,73 g/cay & cac tan suit suc khi khac nhau. Rau can nude khi
dugc trong v6i khoang cach khac nhau va tan suat suc khi khac nhau cho khéi luong
trung binh cay khac biét khong cé y nghia thdng ké. Twong ty, khdi lugng trung binh
rau can nude trong trong diéu kién két hop gitta cac khoang cach trong khac nhau

trong céc diéu kién suc khi khac nhau khong c6 su khac biét.
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Bang 3.16. Anh hudng cua khoang cach trong va tan suat suc khi dén khdi luong

trung binh cdy va ning suét rau can nude thiy canh (28 NST)

h Tan suat Khoang cach trong (M) (cm x cm) TB (T)
itiéu
suc khi (T) 4x2 4x3 4x4 4x5
2ngay/lan 4,56 5,01 4,55 4,78 4,73
4 ngay/lan 4,39 4,11 4,32 4,80 4,40
KLTB ‘
(wciy) 6 ngay/lan 4,69 3,91 4,64 4,12 4,34
g/cay
TB (M) 4,54 4,34 4,50 4,57
CcvV (%) = 10,0 FM = O,Sns FT = 2,6n5 FMT = 1,9ns
2 ngay/lan  2.464 2.235 1.806  1.632 2.034
S 4 ngay/lan  2.487 2.145 1.802  1.889  2.081
NSTT ‘
(cg/1.000m") 6 ngay/lan  2.563 2.092 1.824  1.709  2.047
2/1.000m
TB (M) 2.504A  2.157B  1.811C  1.743C
CV (%) = 10,4 Fyy = 24,40%* Fr=0,15" Fyr=0,51"™
2 ngay/lan  1.940 1.791 1547 1316  1.629
NSTP 4 ngay/lan  2.009 1.876 1586  1.633  1.776
(cg/1.000m) 6 ngay/lan  1.987 1.684 1.654 1436  1.690
2/1.000m
TB (M) 1.979A  1.783AB 1.595BC 1.462C
CV (%) =9,16 Fy = 18,72%* Fr=2,07" Fyr = 0,91™

Trong cing mét cot hay trong cing mot hang & moi thoi ’diéqm theo doi, cac nhom gia tri trung
binh c6 cing ky tir theo sau khac biét khdng co y nghia thong ké (’: khdc biét khong co y nghia
thong ké; ** : khdac biét rat co y nghia thong ké (P <0,01)).

Khoang cach trong khac nhau c6 anh huong dén NSTT. Khoang céach trong
cang thua thi ning suit cang thip, ning suét thuc thu cao nhét dat 2.504 kg/1.000m’
& khoang cach trong 4 cm x 2 cm, khac biét rat co y nghia so voi cac nghiém thirc
khac. O khoang cach 4 cm x 3 cm cho NSTT cao thir 2 (2.157 kg/1.000 m?) va khac
biét rt co y nghia so voi NSTT ¢ khoang cach trong 4 cm x 4 cm (1.811 kg/1000 m?)
va 4 cm x 5 cm (1.743 kg/1000 m?). Tuy nhién, tin sudt suc khi chwa anh huéng 6
rét dén NSTT; NSTT cua rau can nudc khi ap dung 3 tan suét suc khi khac nhau dao
dong tir 2.034 dén 2.081 kg/1.000 m?.

Twong tu nhu NSTT, khoang cach trong cang thua thi niang suét thuong pham
cang thap. Két qua phén tich théng ké NSTP cho thay c6 su khac biét y nghia thong
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ké & cac khoang cach tréng khéc nhau, nguoc lai, viéc ap dung céc tan sut suc khi
khac nhau cho NSTP khac biét khong co y nghia. Ning sudt thuong phdm dat cao
nhit 1.979 kg/1.000 m* & khoang cach trong 4 cm x 2 cm. Khi tinh vé loi nhuan thi
khoang cach trdng 4 cm x 3 cm s& cho loi nhuan kinh t& hon (1.000 m* ciia khoang
céch trong 4 cm x 2 cm sé cho nang suat thuong pham cao hon khoang cach trong 4
cm x 3 cm 1a 196 kg, tuy nhién sb hom st dung cho 1000 m? véi khoang cach trong 4
cm x 2 cm cao hon khoang cach trong 4 cm x 3 cm 1a 83.200 hom, twong duwong 110
kg gidng; cong va vat tu dé co 83.200 hom 1 6 cong, tuong duong 1,2 triéu s& cao
hon tién thu dugce khi ban 196 kg san pham chénh 1éch). Mic du tan suét suc khi
chua c6 anh hudng rd rét dén nang suat thuong pham rau cin nudc xét vé mit thong
ké. Tuy nhién, tan suat suc khi 4 ngay/lan cho ning suét thuong pham cao nhat 1.776
kg/1.000 m’.

Nhu vy, ning suat ctia rau can nude thiy canh c6 twong quan véi mat do trong,
néu trong day thi ning suit s& cao (Hoang Minh Tan, 2006) va két qua cua thi
nghiém phu hop véi két luan nay. Rau can nudc duoc trong véi khoang cach day
nhit 12 4 cm x 2 cm cho ning suét thyc thu va nang suat thuong pham cao nhat lan
lwot 14 2.504 kg/1.000 m* va 1.979 kg/1.000 m>.

3.4.3 Anh huéng ciia khoing cach trong va tin suit suc khi dén pham chit rau
cin nuéc

Két qua theo ddi anh huong ciia khoang cach trong va tan suét suc khi dén
pham chat rau can nudc duoc trinh bay ¢ Bang 3.17, cho thidy ham lugng chat kho
ctia rau can nude khong bi tac dong boi khoang cach trong va tan suét suc khi khac
nhau. Trong d6 ham lugng chat kho & cac khoang cach trong khac nhau dao dong tir
12,5 dén 13,1%, ham lugng chat khd & céc tan suét suc khi dao dong tr 12,6 dén
13,0%.

Nhu d3 d& cap ¢ thi nghiém 3, d6 cling than cua rau can nudc c6 y nghia quan
trong ddi v6i thi hiéu nguoi tiéu dung. P cing cia rau can nude tot nhat & mic
trung binh, vira dap tng thi hiéu ngudi tiéu dung, vira thuan tién trong khau thu
hoach, van chuyén. Trong thi nghiém nay, do cirng than dugc danh gid dya trén anh
huong cua khoang cach trong va tan suit suc khi dwoc 4p dung trong qua trinh thiy

canh rau can nudc.
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Bang 3.17. Anh huong ciia khoang cach trong va tan sudt suc khi dén ham luong

chat kho, do cung va do tréng rau can nuGe thiy canh khi thu hoach (28 NST)

Chi Tan sut Khoang cach trong (M) (cm x cm)
. , TB (T)
tieu  suc khi (T) 4x2  4x3 4x4  4x5
Ham 2 ngay/lan 12,2 13,0 12,3 12,8 12,6
lugng 4 ngay/lan 13,5 12,5 12,6 12,4 12,8
chat 6 ngay/lan 13,5 12,7 12,6 13,1 13,0
kho TB (M) 13,1 12,7 12,5 12,8
(%) CV (%)=10,0 Fy=1,0" Fr=12"  Fyr=12"
2 ngay/lan 2,90 2,83 2,71 2,75 2,80
Do cung )
4 ngay/lan 2,69 2,66 2,36 2,70 2,60
than .
, 6ngay/lan 2,79 2,87 2,80 2,65 2,78
(N/cm”®)
TB (M) 2,79 2,78 2,62 2,70
CV (%)=9,6 Fy=04" Fr=15"  Fyr=0,9"
2 ngay/lan 50,2 54,0 51,2 52,1 51,9
Do tring 4 ngay/lan 51,5 51,9 51,9 53,9 52,3
than 6 ngay/lan 49,2 58,9 52,4 50,0 50,6
TB (M) 50,3 52,2 51,8 52,0
CV (%)=45 Fy=13" Fr=1,6"  Fy=009"

"S- khdc biét khéng c6 y nghia thong ké (P>0,05).

Két qua phan tich thong ké cho thdy khoang cach trong va tan suit suc khi ciing

nhu tuong tic gitta khoang cach tréng véi tan suét suc khi chua c6 anh huong khac
biét dén do cung than rau can nudc. Tuong tac gitra khoang cach trong 4 cm x 4 cm
v6i tin sudt 6 ngay/lan cho d6 cimg than cao nhit 1a 2,9 N/em?; tiép dén 1a twong tac
giita khoang cach trong 4 cm x 2 cm véi tan suat suc khi 2 ngay/lan c6 d6 climg than
dat 2,8 N/cm? va thip nhit 13 twong tac giita khoang cach trdng 4 cm x 4 cm véi tAn

suét suc khi 4 ngély/lﬁn c6 do cung cua than chi dat 2,4 N/em?.
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Hinh 3.5. D6 clmg than rau can nudc ¢ thi nghiém 3 va thi nghiém 4

Trén co s& so sanh két qua nghién ctru vé do cung cia than rau can nudc & thi
nghiém 3 va thi nghiém 4 (Hinh 3.3), cung véi thuc té san xuit cho thay nguoi tiéu
dung thich rau cin nuwéc mém nghia 1a d6 cing than thap va than cay trang. Trong
khi do, nguoi san xuét chon cay cung, it bi sdu bénh hai déng thoi it anh hudng toi
ning suét thwong phdm va chat luong rau. Trén co s& phan tich nhu ciu cua nguoi
tiéu dung va lgi nhudn ctia nguoi san xuét, dé tai dé xuét do cirng than rau can nudc &
03 muc la thép, trung binh va cao nhu sau: d cliing thép (2,19 N/cmz); dd cung
trung binh (2,19 N/cm® < d6 ctng than < 3,04 N/em?) va do cing cao (> 3,04 N/cm?).

Xét vé& do tring cua than (L): két qua phan tich thdng ké cho thay khong c6 su
khéc biét gitra cac tan suét suc khi khac nhau. Mic du tan suét suc khi khong tac
dong nhiéu dén do tring than rau cin nuéc nhung than rau cin nudc c¢6 xu hudng
trang hon & tan suét suc khi 4 ngay/lan véi do tring than trung binh dat duoc 1a L =
52,3. Khi két hop giita khoang cach trong 4 cm x 3 cm va tan suat syc khi 6 ngay/lan

thi than cay trang nhat L = 58,9 (Bang 3.17).
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Bang 3.18. Anh huong cuia khoang cach trong va tan sudt suc khi dén ham luong

dudng, nitrate va dg brix rau can nudc thuy canh

Tan suat Khoang cach trong (M) (cm x cm)
Chi tiéu TB (T)

suc khi (T) 4x2 4x3 4x4 4x5

2 ngay/lan 0,33 0,33 0,33 0,40 0,35
Puong 4 ngay/lan 0,33 0,37 0,33 037 0,35
tong sd 6 ngay/lan 0,33 0,37 0,33 0,33 0,34
(g/100g)  TB (M) 0,33 0,36 0,33 0,37

CV (%)=14,71 Fy 0,7 Fr 0,1 Fur 0,7

2 ngay/lan 534,3 579,7 451,0 737,0 5755

4 ngay/lan 538,7 5967 863,7 892,0 7228
Nitrate .

6 ngay/lan 5537  616,7 962,3 691,3  706,0
(mg/kg)

TB (M) 5422 597,7 759,0 773,4

CV (%)=5,63 Fy 3,45 Fr 2,23 Fur 1,69

2 ngay/lan 2,83 2,90 2,90 2,97 2,90

4 ngay/lan 2,97 2,97 2,93 2,83 2,93
Brix (%) 6 ngay/lan 2,80 2,90 2,90 2,93 288

TB (M) 2,87 2,92 2,91 2,91

CV (%)=725 Fy 025 Fr 0,26 Fur 0,6

S6 liéu Bang 3.18 cho thiy luong dudng tong sd trong rau can nude khong co
su khac biét thong ké khi trong v6i khoang cach va tan suat suc khi khac nhau. O cac
tan sudt suc khi khac nhau, ham lugng dudng tong sé cua ciy dao dong trong khoang
tir 0,34 dén 0,35 g/100 g. O cac khoang cach trong khac nhau thi ham luong dudng
téng s6 dao dong trong khoang tir 0,33 dén 0,37 g/100 g. Rau can nudc trong voi
khoang cach trong 4 cm x 5 cm véi tan sudt suc khi 2 ngay/lan cho ham luong dudng
tong s6 cao nhat dat 0,40 g/100 g.

Ham lugng nitrate trong cac mau rau can nude & cac khoang cach trong va tan
suat suc khi khac nhau rat khac nhau. O cac tan suét suc khi khac nhau ham luong
nitrate trong cic mau rau can nudc dao dong tir 575,5 dén 722,8 mg/kg. Rau can
nude trong voi khoang cach trong 4 cm x 4 cm va tan suat suc khi 6 1an/ngay c6 ham

luong nitrate trong mau rau can nudc cao nhat 1a 962,3 mg/kg va cdy trong & khoang
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cach trong 4 cm x 4 cm véi tan sudt syc khi 2 1an/ngdy c6 ham luong nitrate thdp nhat
1a 451,0 mg/kg. Cac két qua vé ham lugng nitrate ctia rau can nude déu dudi ngudng
cho phép (2000 mg/kg san pham tuoi, tham chiéu theo Thong tu 68/2010/TT-
BNNPTNT, ngay 03 thang 12 nim 2010 cia Bo Nong nghiép va Phat trién nong
thon).

Do Brix trong cac mau rau can nudc khac biét khong cd ¥ nghia thong ké khi
trong voi cac khoang cach va tan suat suc khi khiac nhau. Do Brix ciia rau can nudc
binh quan dat tir 2,88 dén 2,93%. Trong khi d6, & cac khoang cach trong khic nhau
d6 Brix dao dong trong khoang tir 2,87 (khoang cach tréng 4 cm x 2 cm) dén 2,92%
(khoang cach trong 4 cm x 3 cm).

Tém lai: Rau can nude duoc trong trong dung dich Jones & cac mat do va tan
sudt suc khi khac nhau chua tic dong co y nghia thong ké dén chiéu cao cay, sb 1a
trung binh/cdy, khdi lwong trung binh cdy ciing nhu cac chi tiéu vé chat lugng cy.
Tuy nhién, rau can nuéc dugce trong trong dung dich Jones & khoang cach trong 4 cm
x 2 cm (hang cach hang x cdy cach cdy) cho ning sut thuc thu va ning sudt thuong
pham cao nhét lan luot 13 2.504 kg/1.000 m” va 1.979 kg/1.000 m*.

3.5. Anh huéng ciia ndong do dam va ty 1¢ NHy/NO; dén sinh truéng va ning
suit ciia rau cin nuwéc thity canh

3.5.1. Anh huwéng ciia nong do dam dén sinh truéng va ning suit rau can nwéc
thiy canh

S6 liéu tai Béang 3.19 cho théy cac néng d6 dam khéc nhau tir 129 ppm dén 193
ppm trong dung dich dinh dudng da khong tac dong dén chiéu cao ciy va sb 1a cay
rau can nudc thay canh giai doan thu hoach. Trong d6, chiéu cao cdy dao dong tir
51,7 cm dén 56,2 cm va sb 14 dao dong tir 7,69 dén 8,06 1a/cay.

Puong kinh gbc than giira cac nghiém thirc sir dung nong d6 dam khac nhau
khac biét y nghia thong ké véi do tin cay 95%. Rau can nude co duong kinh gdc than
16n khi duoc trong trong dung dich dinh dudng véi ndng d6 161 ppm dam (BC) (5,97
mm) va 129 ppm dam (5,90 mm), khéc biét khong co ¥ nghia thong ké. Puong kinh
gbc than cdy & dung dich dinh dudng voi ndng d6 dam 193 ppm xép thir 3 va khac
biét khong c6 ¥ nghia thdng ké so voi dudng kinh gbe than & 2 nghiém thirc 161 ppm

va 129 ppm va ca 2 nghiém thirc con lai.
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Bang 3.19. Anh hudng ciia nong d6 dam dén chiéu cao cdy, duong kinh gdc than va

s0 14 cua cay rau can nudc thiy canh

Nonégr‘;fam Chidu cao cdy (cm) ~ DUOne lzr‘;’fnsgoc than g6 18 (1a/cay)
129 55,6 5,90 a 7.89
145 51,7 540 b 8,06
161 (DC) 56,2 597 a 7,94
177 53,0 547b 7,81
193 52,5 5,70 ab 7,69
CV (%) 49 3.8 34
F tinh 17" 4,0 0,8™

Trong cung mot cot, cac nhom gia tri trung binh co cung ky tw theo sau khac biét khong cé y
nghia thong ké (*: khac biét khong cé y nghia thong ké; :khac biét cé y nghia thong ké
(0,01<P<0,05)).

NT1 NT2 NT3 NT4 NTS

(129 ppm) (145 ppm) (161 ppm) (177 ppm) (193 ppm)

Hinh 3.6. Anh huong ctia nong d dam dén chiéu cao rau can nudc ¢ giai doan thu

hoach (28 NST)

Két qua Bang 3.20 cho thiy rau can nudc duoc trong trong dung dich dinh
dudng véi cac ndng d6 dam khac nhau tir 129 ppm dén 193 ppm c6 khdi lugng trung
binh cdy dao dong tir 6,28 dén 7,29 g va NSTP dao dong tir 2.009 dén 2.380 kg/1000
m’ khac biét khong cé ¥ nghia théng ké&. NSTT va NSTP dat cao nhat khi sir dung
ndng do dam 1a 161 ppm.
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Bang 3.20. Anh hudng ciia nong d6 dam dén khéi lwong trung binh, ham luong chét
kho va ning suat rau can nudc khi thu hoach (28 NST)

Nong d6 dam KLTB  Ham luong chat kho NSTT NSTP
(ppm) (g/cay) (%) (kg/1.000 m®)  (kg/1.000 m?)

129 7,28 4,55 a 2.406 2.081
145 6,28 4,20 ab 2.543 2.158
161 (BC) 7,02 4,24 ab 2.779 2.380
177 7,29 3,92 be 2.410 2.009
193 7,16 3,76 ¢ 2.316 2.009
CV (%) 14,1 4,0 8,5 10,3

F tinh 0,6 10,3%* 2,3™ 1,5"

Trong cung mot cot, cac nhom gid tri trung binh c6 cing ky ty theo sau khac biét khong co y
nghia thong ké (*: sw khdc biét khong cé y nghia thong ké;  : su khdc biét cé y nghia thong
ké (P<0,01)).

Ham luong chat kho giira cic nghiém thuc khac biét rat c6 y nghia théng ké.
Khi sir dung nong d6 dam cang cao tir 129 ppm dén 193 ppm thi ham luong kho cua
ciy cang thap. Rau can nudc trong trong dung dich véi ndng d6 dam 129 ppm cho
ham lugng chat kho cao nhit (4,5 %) va khac biét so v6i ham lugng chat kho cia ciy
khi trong trong dung dinh c6 ndng d6 dam 177 ppm (3,92%) va 193 ppm (3,76%).
Ham luong chat kho ciia cay khi trong trong dung dich c6 ndong do dam 145 va 161
ppm dat 4,20% va 4,24%, khac bi¢t khong c6 y nghia théng ké so vdi cac nghiém
thirc con lai, ngoai trr nghiém thirc st dung néng do dam 193 ppm. Su khéc biét nay
c6 thé do ndng do dam trong dung dich thip (129 ppm) lam cay sinh truong kém tich
lity nhiéu chat kho dan dén ham lugng nudc trong cdy it hon cic ndong d6 dam trong
dung dich dinh dudng khac. Két qua phan tich mtc do quan hé gitta nong d6 dam (x)
va ham luong chit kho (Y) tai thoi diém 28 NST theo phuwong trinh hdi qui nhu sau:

Y= \/94,6503 — 15,2743 * In(x) (3.1
Vi hé s6 R? = 75,15%; €14 tr1 Ppg pinn <0,01; gid tri Ppae or 5=0,3677>0,05.
Hé s6 R’=75,15% cua phuong trinh 3.1 ¢6 gi4 tri 16n nhat so vdi cac phuong
trinh khao sat, do d6 chon phuong trinh nay dé mé ta mdi quan hé gitra néng do dam
va ham lugng chat kho cay rau can nudc. Gia tri Ppacorr > 0,05 cho théy phuong

trinh hdi quy 3.1 phu hop dé mé ta cac dir liéu quan sat dugc trong thi nghiém véi do
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tin cdy trén 95%. Gid tri Ppg pinn < 0,01 cho théy su ton tai co y nghia théng ké & do

tin cdy 99% mdi quan hé gitta ndong do dam (x) va ham luong chét kho (Y) & thoi

diém thu hoach (28 NST).

Hinh 3.7. Tuong quan giita ham luong chat kho va néng d6 dam trong dung dich

dinh dudng

Két qua sb liéu tai Bang 3.21 cho thdy ham lugng kali va nitrate trong ciy khéc

biét khong c6 y nghia thong ké khi cdy duoc trong trong dung dich dinh dudng voi

cac ndong do dam tir 129 ppm dén 193 ppm. Nguoc lai, ham luong canxi, do Brix va

d6 trang than cay khac biét rat co y nghia va do cimg than khac biét ¢ ¥ nghia khi bd

sung cac nong d6 dam khac nhau vao dung dich.

Bang 3.21. Anh huong cua néng do dam dén ham luong canxi, kali, nitrate, d§ Brix,

d6 cling va do trang rau can nudc thay canh khi thu hoach (28 NST)

Nong do Canxi Kali Nitrate b6 bJ cling b6
dam (ppm) (mg/100g) (mg/100g) (mg/kg) Brix (%) (N/em?) tring
129 49,3ab 426,3 1.948,7 1,47 ab 2,34 57,5a
145 42,7b 4243 2.559,7 1,23 ¢ 2,54ab 49,8b
161 (BC) 53,7a 440,3 2.156,0 1,37 be 2,63ab 60,4a
177 44,7 b 408,7 1.758,3 1,53 a 2,44 b 59,2 a
193 42,0b 438,0 1.989,3 1,57 a 2,84 a 55,0 ab
CV (%) 7,4 5,0 13,6 4,0 15,4 7,8

F tinh 6,3%* 1,0™ 2,4™ 16,5%%* 2,2% 8,3%*

Trong cung mgt cot, cac nhom gid tri trung binh co cing ky ty theo sau khdc biét khong co y
nghia thong ké (: su khdc biét khong cé y nghia thong ké; ~: sw khdc biét co y nghia thong

ké (0,01<P<0,05); ~": sur khdc biét rat c6 y nghia thong ké (P< 0,01).

Két qua nay cho thay c6 thé cac ndong do dam khac nhau trong thi nghiém gan

nhu khong 1am thay d6i nhidu dén ham lugng cac chat kali va nitrate trong rau can
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nuéc. Ham luong kali trong cdy trong thi nghiém dao dong tir 408,7 mg/100g dén
440,3 mg/100g, ham lugng nay twong dong voi két qua phan tich cia Slism (2013).
Ham luong nitrate trong cdy cia cac nghiém thuc dao dong tir 1758,3 dén 2559,7
mg/kg, cao hon gi6i han cho phép ctia mot s6 loai rau phd bién hién nay. Theo két
qua so sanh két qua thi nghiém 3 va thi nghiém 4 (Hinh 3.5) thi d6 cing cta than cay
rau can nude ¢ cac ndong d6 dam khac nhau & muc trung binh. Trong d6, do cing
than cdy ¢ néng d6 dam 193 ppm cao nhit (2,84), khac biét ¢ y nghia thong ké so
v6i cac nong d6 dam trong dung dich con lai. P9 Brix trong cdy tang khi cay duogc
tang nong d6 dam trong dung dich dinh dudng va khac biét rat co y nghia thong ké.
Do Brix dat cao nhat 1a khi str dung v6i ndong do dam 177 ppm va 193 ppm lan luot
1a 1,53 va 1,57%. Tuy nhién, khi cung cap dung dich dinh dudng bod sung 145 ppm
dam cho cay ciing tao cho cay c6 do Brix (1,23%) cao, cly mém va tring tuong tu
nhu ciy duoc cung cdp 161 ppm dam (DC).

3.5.2. Anh hwéng cia ty 1é¢ NH,"/NO; dén sinh trwdéng va ning suit rau cin
nudc

Bang 3.22. Anh hudng cua ty 16 NH,/NO;” dén chiéu cao, s 1a va dudng kinh gbc

than rau can nudc & 28 NST

Ty 1& nong do N X S 1a DPuong kinh
NH,"/NO; Chicu cao cay (cm) (14/cay) gbc than (mm)
0:100 559a 7,78 6,00

10: 90 48,1b 7,64 5,93

20 : 80 50,3 ab 7,42 6,07
30:70 50,7 ab 7,50 5,80

40 : 60 4550 7,78 5,87

CV (%) 7,56 4,1 1,9

F tinh 3,56% 0,8" 2,8™

Trong cung mot cot, cac nhom gia tri trung binh co cung ky tu theo sau khac bi¢t khong co y nghia
thong ké (*°: khac biét khong co y nghia thong ké; *: khac biét co y nghia thong ké (0,01< P<0,05)).

Két qua & Bang 3.22 cho thay ty 16 NH,/NO; trong dung dich dinh dudng it tac
dong dén s6 14 va dudng kinh gbc than cia rau can nude thuy canh khi thu hoach.
Nguoc lai, chiéu cao rau can nudc khac biét co y nghia théng ké véi do tin cdy 95%

giita cac cdy dugc trong trong dung dich dinh dudng véi cac ty 18 ndng d6 NH,/NO;
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khac nhau trong thi nghiém. Chiéu cao cdy dat cao nhat khi tréng trong dung dich c6
ty 16 NH,'/NO;™ 1a 0/100 (55,9 cm), khac biét khong co ¥ nghia so véi chiéu cao cay
trong trong dung dich ty 18 NH,/NO;™ 1a 20/80 (50,3 cm) va 30/70 (50,7 cm). Chiéu
cao cay thip nhit khi cdy dugc trong trong dung dich ¢ ty 16 NH, /NO5™ 1a 40/60.
Diéu nay cho thdy khi ty 16 NH," trong dung dich dinh dudng ting 1én 30% va 40%
xu huéng lam giam kha nang sinh truéng cua rau can nudc va khong cé 1oi cho rau
can nude. Nhu vy, khi st dung ty 18 NH," cao c6 thé giy ngd doc cho cdy. Raviv va
Lieth (2008) cho rang ndng d6 NH4" ¢6 gia tri ddi v6i cdy thuy canh hay ciy duoc
trdng trén gia thé tro. Barker va ctv (2007) va Raviv va Lieth (2008) ciing d két luan
rﬁng néng do NH," cao trong dung dich dinh dudng d 1am cham su sinh trudng cia
cay thuy canh boi tac dong dén su thiéu hut cia cac ion khic va can tré dén sy can
bing cac ion v co.

Bang 3.23. Anh huong cua ty 16 NH, /NO; dén KLTB cdy, NSTP va ham luong chat
kho rau can nude khi thu hoach (28 NST)

Ty 1é KLTB NSTP Ham luong chat kho
NH,/NOy (g/cay) (kg/1000 m?) (%)

0:100 7,80 a 2550 a 4,36

10 : 90 7,10 b 2.560 a 421

20 : 80 6,81 b 2.400 ab 4,07

30 : 70 7,14ab 2310 b 4,23

40 : 60 6,94 b 2.303 b 4,05

CV (%) 5,1 3,1 3,5

F tinh 3,3% 8,3%* 2,2%

Trong ciing mgt cot, cdc nhém gia tri trung binh ¢6 cing ky tir theo sau khdc biét khong cd y
nghia thong ké (*: khdc biét khong cd y nghia thong ké; *: khac biét c6 y nghia thong ké
(0,01< P<0,05); **: khac biét rat co y nghia thong ké (P< 0,01)).

S6 liéu & Bang 3.23 cho thay ty 16 NH,/NO;™ 1a 0/100 di cho gitp ciy c6 khoi
luong trung binh cao nhat (7,80 g/cay), twong ddng v6i khdi luong trung binh ciy &
ty 16 NH,/NO;™ 1a 20/80, nhung khac biét c6 ¥ nghia so véi khéi luong trung binh
cdy & cac ty 18 NH,/NO; khac trong thi nghiém. Tuong tu, ning suat thuong phdm
rau can nude dat cao & dung dich véi ty 16 NH,/NO5™ 1a 10/90 (2.560 kg/1.000m?) va
dung dich vdi ty 16 0/100 (2.550 kg/1.000 m?). Két qua nay twong ty nhu két luan cua
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Raviv va Lieth (2008) cho ring ty 16 NH,"/NO5 thich hop trong dung dich thity canh
dao dong tir 5/95 dén 10/90 va hiém khi vuot qua 15/85. Tuy nhién, rau can nudc
trong trong dung dich vai ty 16 NH,/NO5™ & murc 20/80 ciing cho ning suit thuong
pham cao (2.400 kg/1.000 m?), khac biét khong c6 ¥ nghia so véi ning suat thuong
pham cuia cay trong ¢ dung dich véi ty 16 NH,/NO5™ 14 0/100 va 10/90. Két qua cua
thi nghiém ciing twong ty nghién ctru cua Knight va ctv (2000) khi cho rang khoai tay
trong trén dat cho hiéu qua cao nhét khi duoc sir dung ty 1¢ NH,/NO;™ 1a 20/80.
Jones (2005) ciing cho rang ty 16 NH,/NO5™ thich hop nhit trong dung dich dinh
dudng thuy canh la 25/75.

Ty 16 NH,/NO5 thay d6i tiy thudc vao loai cdy va giai doan sinh truéng cia
cay. Ddi v6i cay hoa hong & giai doan sinh truéng dinh dudng thi ty 16 NH, /NO5”
thich hop 1a 25/75 (Raviv va Lieth, 2008; Sonneveld and Voogt, 2009). Diéu nay co
thé 1y giai tai sao rau cAn nudc van cho ning suét cao khi cay dugc cung cip ty 18
NH,/NOs" trong dung dich véi ty 1 20/80, vi rau can nuée la cay rau an 14 nén khi
thu hoach cdy van con dang trong qué trinh sinh truéng dinh dudng. Khi tiép tuc ting
ty 1¢ NH," trong dung dich dinh dudng thity canh thi khéi luong trung binh ciy ciing
nhu ning sudt thuong pham rau cAn nude cang giam. Két qua nay ciing twong tu nhu
két luan cuia Jones (2005) khi cho ring NH," cao trong dung dich dinh dudng c6 lién
quan to1 mot s6 co ché anh hudng dén su thiéu hut mot s6 dinh dudng khac trong
cdy, can tr¢o sy can béng cac ion vO co va su can ki¢t duong hoa tan nham giai doc
NH,". Panh gia mtrc d6 quan hé gitta NSTP (x) va ty 16 NH,"/NO;y™ (Y) tai thoi diém
thu hoach 28 NST theo phuong trinh hdi qui nhu sau:

Y= . (3.2)

B 0.000388414 + 0.00000125576 x

Vi hé s6 R* = 69,07%; gia tri Pps ninn = 0,0001<0,01; gia tri Py ek ora=0,3415>0,05.
Hé s6 R’=69,07% cua phuong trinh 3.2 ¢6 gi4 tri 16n nhat so vdi cac phuong
trinh khao sat, do d6 phuong trinh nay duoc chon dé mé ta mdi twong quan giira ty 18
NH,/NO;” va NSTP cdy rau can nudc. Gid tri Ppaeorri > 0,05 cho thay phuong trinh
hdi quy 3.2 phu hop dé mé ta cac dir liéu quan sat duoc trong thi nghiém véi do tin
cay trén 95%. Gia tri P pinn < 0,01 cho théy su ton tai co y nghia théng ké & do tin
cdy 99% mbi quan hé gitra ty 16 NH,/NO5™ (x) va NSTP (Y) & thoi diém thu hoach
(28 NST). Nhu vay, ty 1€ NH,/NO; tang cao s€ c6 xu hudng lam giam NSTP cua



94

cdy rau can nudc.

Két qua sb liéu Béang 3.24 cho théy chi tiéu chét luong nhu d Brix, nitrate,
canxi va kali khac biét rat co y nghia thong ké giita cac nghiém thirc.
Bang 3.24. Anh huong cua ty 1€ NH, " /NO5 dén ham lugng canxi, kali, nitrate, do

Brix, d¢ cung va dd trang rau can nudc ¢ 28 NST

Ty I¢ Do Brix Canxi Kali Nitrate
NH4'/NO3 (%) (mg/100g) (mg/100g) (mg/kg)
0:100 1,83 b 60 a 440 b 1.752 a
10 : 90 1,93 b 57 ab 449 ab 1.474 a
20 : 80 2,07 ab 57 ab 428 b 734 b
30: 70 1,90 b 51 be 416 b 744 b
40 : 60 2,40 a 47 ¢ 483 a 730 b
CV (%) 7,0 8,6 5,0 25,3
F tinh 7,6%% 3,8% 4,0% 9,5%*

Trong cung mot cot, cac nhom gia tri trung binh c6 cung ky tir theo sau khac biét khong cé y
nghia thong ké (*: khdc biét khong cd ¥ nghia thong ké; * : khac biét c6 ¥ nghia thong ké
(0,01< P<0,05); ** : khac biét rat co y nghia thong ké (P <0,01)).

Do Brix cua rau can nudc trong trong dung dich dinh dudng c6 ty 16 NH,'/NOy”
12 20/80 cao nhat (2,07 %) va khac biét rat c6 ¥ nghia so v&i cdy dugc trong trong cac
nghiém thtrc con lai. Ham lugng can xi, kali cta rau can nude tréng trong dung dich
dinh dudng co ty 16 NH,'/NO;™ 13 20/80 déu cao va khac biét khong co y nghia so véi
cay duoc trong trong dung dich dinh dudng cé ty 16 NH,/NO5 1a 0/100 va 10/90.
Tuy nhién, ham luong nitrate trong cdy (734 mg/kg) o ty 1&¢ NH,'/NO5™ 1a 20/80 lai
thap hon han va & muc giéi han cho phép so voi ham luong nitrate tich lily trong cay
& ty 16 NH, /NO;™ 1a 0/100 va 10/90. Panh gia mirc d0 quan hé giita ty 16 NH, /NO5’
(x) va ham luong nitrate trong ciy rau can nuédc (Y) tai thoi diém 28 NST theo

phuong trinh hdi qui nhu sau:

Y =+/3,18511E6 — 461057/x (3.3)

V6i hé s R* = 7530%; gid tri Pug man = 0,0001<0,01; gia tri Ppo of
=0,2621>0,05.
Hé s6 R’=75,30% cua phuong trinh 3.3 c6 gi4 tri 16n nhat so vdi cac phuong

trinh khao sat, do d6 phuong trinh nay duoc chon dé mé ta mdi twong quan giira ty 18
NH,/NO; va ham luong nitrate trong cdy rau can nude. Gia tri Ppagorri > 0,05 cho

thiy phuong trinh hdi quy 3.3 phi hop dé moé ta cac dir lidu quan sat dugc trong thi
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nghiém véi do tin cdy trén 95%. Gia tri P 4 pinn < 0,01 cho théy muc do tuong quan
c6 ¥ nghia thong ké & do tin cdy 99% giita ty 1¢ NH,/NO;™ (x) va ham luong nitrate
trong cdy rau can nudc (Y) ¢ thoi diém thu hoach (28 NST). Nhu vy, ty 1&
NH,/NO; ¢ twong quan nghich so voi ham luong nitrate ton du trong cdy rau can
nudc.

3.5.3. Anh huéng ciia ndng dé dam dén sy tich luj dam trong rau cin nuéc va
sw ton duw dam trong dung dich

Bang 3.25. Anh huong cua néng dd dam dén sy tich Ity dam trong cay rau can nude

thiy canh (g/100g)

Nong d6 dam Nong d6 dam trong m ciy & cac thoi diém theo ddi (g/100g)
(ppm) 7 14 21 28
129 0,18 0,18 0,22 0,17
145 0,18 0,18 0,21 0,17
161 (BC) 0,17 0,18 0,23 0,17
177 0,19 0,18 0,24 0,17
193 0,18 0,19 0,23 0,16
CV (%) 5,73 2,44 7,14 6,20
F tinh 0,17% 0,17™ 0,22™ 0,63™

- khac biét khong c6 ¥ nghia thong ké.

Tir két qua Bang 3.25 cho thiy ndng d6 dam trong cdy rau can nuéc thity canh
trong sudt thoi gian thi nghiém khac biét khong cé y nghia thong ké giita cac nghiém
thirc. Trong d6 thoi diém 7 NST ndng d6 dam trong cdy dao dong tir 0,17-0,19
(g/100g), thoi diém 14 NST ndng d6 dam trong cdy dao dong tir 0,18-0,19 (g/100g),
thoi diém 21 NST ndng d6 dam trong cay dao dong tir 0,21-0,24 (g/100g), thoi diém
28 NST ndng d6 dam trong cay dao dong tir 0,16-17 (g/100g). Piu nay chimg to &
nong do dam dung trong thi nghiém khong anh hudng dén sy tich lily dam trong cay.

Két qua nay ciing pht hop voi két qua phan tich du luwong nitrat trong cAy.
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Hinh 3.8. Dién bién ham luong dam trong mé ciy rau can nudc & cac thoi diém theo
doi

Két qua Hinh 3.8 cho thiy dién bién ham luong dam trong mé cdy & cac
nghiém thurc thay d6i gan nhu theo mot quy luat nhat dinh. Ham luong dam trong cay
tang manh nhét & giai doan tir 14 NST dén 21 NST, dat cao nhat & 21 NST (0,21-0,24
g/100g), sau d6 lai giam & giai doan tir 21 dén 28 NST. Piéu niy cho thiy rau can
nudce ¢6 nhu cau dam cao & giai doan 14-21 NST. Két qua nay ciling twong tu nhu cac
khuyén céo vé k¥ thuat bén phan cho ciy rau dn 14 ngan ngay (Pham Thi Minh Tam,
2001; Pham Hoéng Cuc va ctv, 2001; Ta Thu Cuc va ctv, 2005). Day ciing 1a giai
doan cdy sinh truong manh nhat. Tir két qua nay cho thiy nén cung cip dam cho cay
cao hon & giai doan cay sinh truong manh nhét 1a tir 14 dén 21 NST nham ting ning
sudt va chét luong rau can nudc.

S6 lidu & Bang 3.26 cho théy tai thoi diém 7 NST nf‘mg do dam con lai trong
dung dich khéc biét ¥ nghia théng ké véi do tin cay 95%, trong d6 ndng do dam trong
dung dich dinh dudng 161 ppm la thp nhat (66,5 mg/lit). Nhung ndng d6 dam con
lai trong dung dich ctuia 2 nghiém thic 129 ppm dam va 161 ppm dam khong khéc
biét ¥ nghia. Nghiém thirc sir dung ndng d6 dam 177 ppm c6 ham lwong dam con lai
trong dung dich cao nhat (90,6 mg/lit) nhung khac biét khong c6 ¥ nghia so voi
nghiém thirc ndng d6 dam 193 ppm.

Tai thoi diém 14 NST néng dd dam trong dung dich khac biét rit co y nghia
thong ké trong d6 ndong do 145 ppm dam 1a c6 ndng d6 dam trong dung dich cao nhat
(108,7 mg/lit), ndng d6 193 ppm dam c6 nong d6 dam trong dung dich thip nhat
(82,4 mg/lit).
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Bang 3.26. Anh huong cua cac ndng do dam dén su ton du luong dam trong dung

dich dinh dudng (mg/L)

Nong do Luong dam t6n du trong dung dich trong & cac thoi diém
dam theo doi (mg/L)

(ppm) 7NST 14 NST 21 NST 28 NST
129 67,7 b 82,8 b 89,0 b 78,7 b
145 80,7 ab 108,7 a 111,3 a 90,1 ab
161 (bC) 66,5 b 84,4 b 112,0 a 102,7 a
177 90,6 a 104,0 a 121,0 a 112,8 a
193 85,0 a 82,4 b 1253 a 105,7 a
CV (%) 11,1 6,6 5,1 9,3
F tinh 4,6* 13,1%* 18,4** 6,6%*

Trong cung mot cot, cac nhom gia tri trung binh co cung ky tw theo sau khac biét khong co y
nghia thong ké ( *: khac biét co y nghia thong ké (0,01< P< 0,05); **: khdc biét rdt c6 y
nghia thong ké (P <0,01)).

Thoi diém 21 NST, nghiém thirc st dung néng do dam 129 ppm c6 ham lugng
dam trong dung dich thép nhat, khéac biét rat co y nghia so véi céc néng do dam khac.
O cac nghiém thirc ndng d6 dam 145 ppm, 161 ppm, 177 ppm va 193 ppm thi ham
lugng dam trong dung dich khéc biét khong co y nghia théng ke, néng do dam con lai
trong dung dich ty 1é thuan v6i ndng d6 dam ban dau cia thi nghiém. Diéu nay chimg
t6 thoi diém 21 NST, néu cung cdp dam nhiéu thi cdy van khong ting kha ning hap
thu dam, van duy tri trong dung dich.

Nong d6 dam trong dung dich & thoi diém 28 NST giam so véi thoi diém 21
NST, giita cac nghiém thirc & cac thoi diém khac biét rat c6 y nghia thong ké, trong
dé nghiém thirc néng do dam 129 ppm la c6 ham lugng dam trong dung dich thép
nhit (78,7 mg/lit), va cao nhat 1a cdy duoc cung cip véi nong do dam 177 ppm
(112,7 mg/lit). Cac nghiém thtrc & ndng d6 dam 161 ppm (PC), 177 ppm va 193 ppm
khong c6 khac biét thong ké vé ham lugng dam trong dung dich dinh dudng.

Nhin chung ham lugng dam con lai trong dung dich dinh dudng tai cac thoi
diém khac nhau giira cac nghiém thirc 14 khac biét y nghia thong ké. Ham lugng dam
ton du trong dung dich bién thién theo mot quy ludt ting dan cia ndong d6 dam bd

sung vao dung dich dinh dudng theo cac nghiém thirc. Két qua nay ciing tao co s
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cho khuyén cao viéc sir dung dam trén rau can nudc qua cac giai doan sinh trudng
cua ciy.

Tém lai: Rau can nudc duoc trong trong dung dich dinh dudng Jones voi 145
ppm dam sinh truéng t6t (duong kinh gbc than 16n 1a 5.4 mm), nang suat cao (2.543
kg/1000 m?) va pham chét t6t (d6 Brix, ham luong canxi, cly mém va tring).

Rau cin nudce thay canh can duge cung cip ndng d6 dam cao & giai doan dau tir
7 dén 21 ngay sau trong va sau d6 giam ndng d6 dam trong dung dich dinh dudng
cho cay.

Ty 16 NH,/NO; (20/80) trong dung dich dinh dudng 1a thich hop giup rau can
nuéc thity canh sinh trudng tét (chiéu cao cay cao dat 50,3 cm), ning suét cao (2.400
kg/1000 m?) va chit luong cay tét (46 Brix cao va ham lugng nitrate trong cdy & muc
cho phép 734 mg/kg).

3.6. Anh huéng ciia ndng d 1an dén sinh truwéng va niing suit ciia rau cin nwéc
thiy canh

3.6.1. Anh hwéng ciia ndng d lan dén sinh truéng ciy rau cin nwée thiy canh

Bang 3.27. Anh hudng cta néng d6 1an dén chiéu cao cdy rau can nudc thiy canh

Nong do P Chiéu cao cdy (cm) & cac thoi diém theo ddi (NST)
(ppm) 7 14 21 28

51 24,3 29,4 33,7 b 45,2

57 25,8 30,4 35,7 a 47,4

63 (bC) 25,9 30,5 34,5 ab 47,8

69 25,4 29,3 33,6 b 45,8

75 25,7 29,6 33,7 b 47,4
CV (%) 3,28 2,63 2,43 4,23

F tinh 1,82™ 1,48™ 3,60%* 1,05™

Trong cung mot cot, cac nhom gia tri trung binh co cung ky tw theo sau khac biét khong co y
nghia thong ké (*°: khdc biét khong c6 y nghia thong ké,; * : khdc biét 6 y nghia ¢ mirc P <
0,05).

Lan c6 tac dung manh nhat khi cdy con nho, kich thudc hé ré phat trién tham

gia vao qué trinh van chuyén vat chit trong cdy (Ta Thu Cuc va ctv, 2005). Két qua
anh huong cua ndng do 1an dén chiéu cao rau can nudc duoc trinh bay ¢ Bang 3.27

cho thdy lan tac dong rd rét dén chiéu cao rau can nudc & 21 NST. Céy trong trong
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dung dich dinh dudng c6 57 ppm lan dat chiéu cao cdy cao nhét 1a 35,7 cm va khac
biét khong c6 ¥ nghia thdng ké so v6i ndng d6 1an 63 ppm (PC) 1a 34,5 cm. Trong
khi 6, cay trong ¢ ndng d6 1an thap hon (51 ppm) hay cao hon (69-75 ppm) déu cho
chiéu cao cdy thip hon dao dong tir 33,6 cm dén 33,7 cm. Tuy nhién, ¢ thoi diém 28
NST, chiéu cao cy trong cac nghiém thic phat trién dong déu, dao dong tir 45,2 cm
dén 47,4 cm va khong khac biét ¥ nghia thong ké.

NTI NT2 NT3 NT4 NTS

(51 ppm) {57 ppm) (63 ppm) (6% ppm) (75 ppm)

Hinh 3.9. Anh hudng ctia ndng d6 1an dén chiéu cao rau can nudc & giai doan thu
hoach (28 NST)
Than 1a co quan van chuyén chat dinh dudng dé cung cdp cho cay. Do do,
duong kinh than cua cdy cang 16n thi cay sinh trudng cang manh. Lan gitip cho bo ré
phat trién nhanh va nhiéu ré, nhd d6 cdy hat dugce nhiéu nudc va dinh dudng nén

cling cdy, gop phan 1am ting dudng kinh than (B3 Thi Thanh Ren va ctv, 2004).
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Bang 3.28. Anh huong ciia ndng do 1an dén duong kinh gbc (mm) cay rau can nude

thiy canh

Nong d¢ lan Puong kinh gbc cay (mm) & cac thoi diém theo ddi (NST)
(ppm) 7 14 21 28

51 2,93 3,93 4,57 540 b
57 2,83 4,10 4,80 590 a
63 (bC) 2,97 4,00 4,83 597 a
69 2,80 3,93 4,63 547 b
75 2,97 4,10 4,80 5,70 ab
CV (%) 4,71 3,81 5,44 3,83

F tinh 0,98™ 0,90™ 0,64™ 4,04*

Trong cung mot cot, cac nhom gia tri trung binh co cung ky tw theo sau khdc biét khong co y
nghia thong ké (*: khdc biét khong cé y nghia thong ké,; * : khdc biét cé y nghia thong ké
(0,01< P <0,05)).

S6 liéu & Bang 3.28 cho thidy dudng kinh gbc cua rau can nudc trong trong
dung dich dinh dudng véi cac nong d6 1an khac nhau 1a khac biét khong co ¥ nghia
thong ké & cac thoi diém tir 7 &én 21 NST. O 28 NST, dudng kinh gdc than cia rau
can nudc trong trong dung dich dinh dudng vé6i cac nong do 1an khac nhau co su
khac biét c6 ¥ nghia thong ké. Rau can nudc trong trong dung dich dinh dudng voi
noéng do 1an 57 ppm va 63 ppm (Dbi chimg) co duong kinh gdc than 16n nhat (5,9
mm va 5,97 mm) va khac biét y nghia thong ké so véi duong kinh gbc than cay trong
trong dung dich c6 ndng do 1an 51 ppm (5,40 mm) va 69 ppm (5,47 mm). Rau cin
nude trong trong dung dich dinh dudng c6 nong do 1an 75 ppm dat duong kinh than
5,70 mm va khac biét khong co ¥ nghia thong ké so voi duong kinh than ciy ¢ cac
nghiém thirc con lai. Nhin chung, rau can nuéc dugc trong trong dung dich dinh
dudng c6 néng do 1an thap hon 57 ppm hay cao hon 63 ppm (PC) déu cho duong
kinh gdc than nho. Piéu nay ching to ndng do 1an trong dung dich dinh dudng dao
dong tir 57 ppm dén 63 ppm phu hop v6i su sinh trudng ciia rau can nude thay canh.
Két qua trong thi nghiém ciing twong ty nhu két qua nghién ctru ctia Poan Thi Hong
Cam va ctv (2010), ting lugng 1an bon cho xa lach ¢6 anh huéng dén duong kinh tan

cua xa lach.
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Bang 3.29. Anh hudng cta ndng d6 1an dén sd 14 rau can nudc thuy canh (1a/cay)

Nong d6 lan S 14 (1a/cay) & cac giai doan sinh trudng

(ppm) 7 NST 14 NST 21 NST 28 NST
51 4,03 4,25 5,03 6,39
57 4,03 4,33 5,00 6,44
63 (bC) 4,03 4,45 5,08 6,72
69 4,00 4,19 5,00 6,67
75 4,03 4,36 4,97 6,50
CV (%) 1,00 3,48 1,41 3,16
F tinh 0,25™ 1,28" 1,04™ 1,45™

" khdc biét khong co y nghia thong ké.

S6 lidu Bang 3.29 cho thdy s6 14 cua rau can nudc thity canh trong dung dich
dinh dudng c6 ndng do 1an khac nhau khac biét khong c6 y nghia théng ké & tat ca
cac thoi diém. Tai thoi diém 28 NST, s6 1a dao dong tir 6,39 dén 6,72 1a/cay. Diéu
nay cho thiy ¢ néng d6 lan trong dung dich tic dong khong rd rét dén sb 1a rau can
nudc thuy canh.

Nhin chung, két qua vé su sinh truong va phat trién cua rau can nudc & céac thi
nghiém khac nhau cho thay thoi ky sinh truong tir 7 NST dén thu hoach than rau can
nude ting truong manh vé dudng kinh va chiéu dai than, trong khi s6 14 ting 1én it
(khoang 2 14 that/ciy so véi giai doan cdy con dat tiéu chuan xuat vudn).

3.6.2. Anh hwéng ciia nong dd 1an dén khdi lwong ciy va ning suit rau cin nwéc
thuy canh

Két qua theo ddi anh hudng cua ndng do 1an dén khdi luong ciy va ning suat
rau cn nude duge trinh bay ¢ Bang 3.30. Két qua cho thdy ¢ cac ndng do lan khac
nhau trong dung dich dinh dudng trong thi nghiém it tic dong dén khéi lugng trung
binh cdy va ham luong chat kho cta cdy. Ham luong chat kho cua cay dao dong tir
3,98 % dén 4,29 % va khac biét khong co ¥ nghia théng ké giita cac nong do lan
trong dung dich dinh dudng. Néu so voi mirc ting khi thay doi nong do dam, viéc
thay d6i ndong do 1an it ¢ tac dung ting ham luong chat kho trong ciy. Nhung voi
vai tro sinh 1y cuia 1an, ting ndng do lan s& gitp cho cdy rau can nudc sinh trudng tot

hon.
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Bang 3.30. Anh hudng ctia ndng d6 1an dén KLTB ciy, NSTT, NSTP va ham luong

chét kho rau can nudc & 28 NST

Nong do KLTB cay NSTT NSTP Ham luong chat kho
lan (ppm) (g/ciy) (kg/1.000 m*)  (kg/1.000 m®) (%)
51 7,10 2.650 b 2523 b 4,09
57 7,20 2.683 b 2.560 b 4,27
63 (BC) 7,73 2.847 a 2.727 a 3,98
69 7,77 2.693 b 2.570 b 4,17
75 7,27 2.650 b 2.523 b 4,29
CV (%) 5,15 2,41 2,49 7,10
F tinh 2,02™ 4,71% 5,15% 0,58"

Trong cung mgt cot, cac nhom gid tri trung binh co cung ky tu theo sau khac biét khong co y nghia thong
ké (: khac biét khéng cé y nghia thong ké; * : khdc biét c6 y nghia thong ké (0,01< P < 0,05)).

Nguoc lai, ndng d6 1an khac nhau trong dung dich dinh dudng da cé tac dong rd
rét dén nang suat thuc thu va ning suat thuong phim cua rau can nuée. Cay trong &
dung dich c6 nong do 1an 63 ppm (PC) déu cho ning suét thyc thu (2.847 kg/1.000
m?) va ning suit thuong phdm (2.727 kg/1.000 m”) cao nhét va khéac biét c6 ¥ nghia
thdng ké so v6i NSTT cua ciy duoc trong ¢ dung dich v6i ndng d6 1an thap hon hoic
cao hon PC. Tuy nhién, ting ndng do lan trong dung dich dinh dudng khong lam
ting ning suat ctia cdy rau can nudc.

3.6.3. Anh hwéng ciia nong d¢ lan dén pham chit rau cin nwéc thity canh

S liéu duoc trinh bay ¢ Bang 3.31 cho thiy ndng do lan trong dung dich dinh
dudng tir 51 ppm dén 75 ppm chi tac dong dén d6 Brix va do cing clia rau can nudc,
céc chi tiéu chat lugng khac nhu ham luong canxi, kali, nitrate trong ciy va do trang
cay déu it bi tac dong boi su thay doi néng dd lan trong dung dich dinh dudng duoc
ap dung trong thi nghiém.

Do Brix trong rau can nudc trong trong dung dich c6 ndng d6 1an khac nhau
khac biét rat c6 ¥ nghia théng ké, khi bd sung nong do 1an cao (69 ppm) ciy co dod
Brix cao nhat (1,93%) khac biét rat c6 y nghia so véi cdy dugc cung cp véi cac nong
d6 1an con lai. Nong do 1an trong dung dich dinh dudng thap tir 51 ppm dén 57 ppm
lam giam d6 Brix trong cdy. Do clig cdy ciing nhan dugc két qua kha twong ty nhu
do Brix. Néng do lan trong dung dich ty 1€ thudn véi dO cing than cay rau can

nuéc.Nong do 1an cao trong khoang tir 69 dén 75 ppm déu cho cdy ctng hon (do
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ctng dao dong tir 4,50 N/ecm® dén 4,59 N/ecm?) nhung khéc biét khong c6 ¥ nghia so
v6i cay dbi chung & ndng do 1an 63 ppm (4,12 N/cm?).
Bang 3.31. Anh huong cua nfSng do 1an dén ham luong canxi, kali, nitrate, d§ Brix,

dd cung va do trang rau can nudc

Nong do Brix Canxi Kali Nitrate Do cing D0 tring
P (ppm) (%)  (mg/100g) (mg/100g) (mg/kg) (N/cm’)

51 1,53 ¢ 70,3 503,3 2.256 36 b 43,9
57 1,63 be 73,0 550,0 2.378 3,9 ab 43,7
63 (bC) 1,70 b 62,0 516,7 2.291 4,1 ab 46,1
69 1,93 a 64,0 523,3 2.362 4,5 a 44,9
75 1,77 b 63,3 513,3 2.037 4,6 a 46,1
CV (%) 4,77 8,11 6,09 10,34 14,77 7,0

F tinh 10,15%%* 2,41™ 0,92™  1,03™ 4,20%*%  1,18™

Trong cing mgt cot, cac nhom gid tri trung binh co cung ky tw theo sau khac biét khong co y
nghia thong ké (*°: khdc biét khong cé y nghia thong ké; ** : khdc biét rat ¢ y nghia thong
ké (P<0,01)).

Ham lugng canxi trong cdy dao dong tir 62 dén 70,3 mg/100g, ham lugng kali
trong cdy & cac nghiém thirc dao dong tir 503 dén 550 mg/100g. Ham luong cac chét
nay déu cao hon két qua phan tich cua Slism (2013) tién hanh trén rau can nudc.

Ham luong nitrate trong ciy khac biét khong ¥ nghia thong ké giita cac nghiém
thirc, dao dong tir 2037 dén 2376 mg/kg. Theo tiéu chuén nitrate & Bang Phu luc 1 thi
ham luong nitrate trong cic miu rau can nude cua thi nghiém déu cao hon giéi han
cho phép ctia mot s loai rau phd bién hién nay. Két qua nay c6 thé 1a do ¢ giai doan
cubi cay khong can dam nhiéu, nhung khi thay dung dich dinh dudng méi thi khong
giam ndng d6 dam (145 ppm). Vi vay, ¢ cac thi nghiém sau da khong bd sung nong
d6 dam trong dung dich dinh dudng ¢ 21 NST dé giam ham luong nitrate trong cay
khi thu hoach.

Nhu vy cac chi tiéu vé canxi, kali va nitrate déu khac biét khong cé ¥ nghia
thong ké giira cac nghiém thirc, chimg t6 cac ndng do 1an khac nhau trong thi nghiém
chua anh hudng nhiéu dén ham lugng canxi, kali, nitrate co trong rau can nudc thiy
canh. Ham luwong canxi, kali va nitrate trong thi nghiém ap dung ndng d6 lan khac

nhau cho két qua cao hon trong thi nghiém ap dung cac nong do dam khac nhau.
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3.6.4. Anh hwéng ciia ndong d6 lan trong dung dich dén sy tich luy lan trong rau
cin nuéc va sy ton dw lan trong dung dich dinh duéng

S6 liéu Bang 3.32 cho thidy ndng d6 l1an trong cdy subt thoi gian thi nghiém
khac biét khong co y nghia thong ké giita cac nghiém thuc. Trong d6 & thoi diém 7
NST ndng do 1an trong ciy dao dong tir 542,3 dén 562,7 (mg/kg), thoi diém 14 NST
nong do 1an trong ciy dao dong tir 483,3 dén 511,3 (mg/kg), thoi diém 21 NST ndng
d6 1an trong cay dao dong tir 444,7 dén 502,3 (mg/kg), va thoi diém 28 NST thi nong
d6 1an trong cay dao dong tir 529,7 dén 580 (mg/kg). Piéu nay chimg to khi ndng do
1an trong dung dich trong cay dao dong tir 51 ppm dén 75 ppm thi khong anh hudng
dang ké dén su tich liiy 1an trong cdy.
Bang 3.32. Anh hudng cta ndng do 1an trong dung dich dén sy tich lity 1an trong rau

can nuoc

Nong ¢o Ham luong lan (mg/kg) tich liy trong cdy & cac thoi diém sinh truong

lan (ppm) 7 NST 14 NST 21 NST 28 NST

51 552,3 500,3 444.7 529,7
57 557,3 483,3 4827 570,3
63 (PC) 562,7 465,7 480,7 576,7
69 562,0 511,3 471,3 580,0
75 542,3 4833 502,3 540,3
CV (%) 4,1 7,29 5,5 5,65

F tinh 0,4™ 0,72 1,92 1,57™

": khdc biét khéng c6 Y nghia thong ké.

Xét vé dong thai tich luy 14n qua cac thoi ky sinh truong: Hinh 3.10 cho thiy
dong théi tich lity 1an trong cdy trong & cic nghiém thirc thay ddi gan nhu theo quy
ludt giéng nhau. Trong thoi gian tir 7 &én 14 NST tich liy an trong cdy ¢ cac nghiém
thirc déu giam, chuyén sang giai doan tir 14 dén 21 NST thi lan tich lily trong cdy
trong & nong do 50 va 70 ppm tiép tuc giam. Ham lugng lan trong ciy & 3 nghiém
thirc con lai bat dau tang nhe, dén giai doan cudi 21-28 NST thi tich liiy 1an trong cay
& ca 5 nghiém thirc déu tang manh. Piéu nay cho thay nhu cau 1an cua rau can nudc
trong thoi gian dau thap va chi ting manh vao thoi gian 1 tuan trudc thu hoach. Nhur
vy trong qua trinh trong thuy canh rau can nudc, dong thai tich liiy 1an trong ciy

thay doi theo chiéu hudng nguoc véi dong thai tich litly dam trong cay.
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Hinh 3.10. Pong thai tich lity 1an trong cdy cua rau can nudc & cac nong do 1an khac
nhau trong dung dich dinh dudng
Bang 3.33. Anh hudong cta ndng do 1an trong dung dich dén sy ton du 1an trong dung

dich dinh dudng

Néng do Nong d6 1an (mg/L) con lai trong dung dich trong & cac thoi diém sinh trudng

lan (ppm) 7 NST 14 NST 21 NST 28 NST
51 244 b 36,8 b 26,2 d 438 b
57 230 b 39,1 b 29.8 ¢ 435 b
63(BC) 249 b 355 b 31,0 ¢ 454 b
69 26,1 b 42,6 ab 358 b 56,9 ab
75 30,9 a 50,0 a 493 a 62,5a
CV (%) 72 7,9 3,6 11,2

F tinh 8,0%* 9,6%* 155,7%%* 7,2%%

Trong cung mot cot, cdc nhom gia tri trung binh co cung ky tw theo sau khdc biét khong co y
nghia thong ké ( ** : khdc biét rat co y nghia thong ké (P < 0,01)).

S6 liéu Bang 3.33 cho thay trong sudt thoi gian sinh treéng, ndng d6 14n con lai
trong dung dich thuy canh trong cic nghiém thirc khic biét rat c6 y nghia thong ké
v6i d0 tin cay 99%. Piéu nay cho thdy & cac ndng d6 1an khac nhau c6 thé anh hudng
rat 16n dén ndng d6 1an ton du trong dung dich trong cdy. Trong d6 ndng do 1an con

lai trong dung dich trong ty 1é thuan v6i mirc ting cta ndng do 1an vao dau chu ky thi
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nghiém. Két qua nay ciing gidng voi két qua & thi nghiém bd sung ndng do dam khac
nhau da duoc thuc hién.

Tém lai: Rau can nudc duge trong trong dung dich dinh dudng Jones v&i nong
d6 1an 63 ppm sinh trudng tot (chiéu cao ciy cao 1a 34,5 cm, duong kinh gdc than 16n
nhét 13 5,97 mm), ning suit thuong phim cao nhit (2.727 kg/1000 m?), va chét luong
t6t (46 Brix cao 1,7%, cdy clng cap).

Ham luong 1an trong ciy giam & giai doan tir 7 d&én 21 NST, sau d6 lai ting 1én.
Nhu vay, nhu ciu vé 1an ctia ciy rau cAn nudc thily canh trong thoi gian dau thip va
sau d6 taing manh vao thoi gian mot tuan trude thu hoach.

3.7. Anh huwéng ciia ndng dd kali dén sinh trwéng va niing suit rau cin nuwéc
thiy canh
3.7.1. Anh hwéng ciia nong d¢ kali dén sinh truwéng rau cin nwéc thiy canh

Theo Hoang Minh Tén (20006), kali c6 vai tro diéu chinh céc hoat dong trao doi
chat va cac hoat dong sinh 1y cua cdy, giup ting kha nang chéng chiu cua cy trong
diéu kién nhiét d6 thip, kho han va bénh hai. do d6, dinh dudng kali hop 1y ¢6 ¥
nghia quyét dinh dén ning suat va pham chat ciia cay trong.

Bang 3.34. Anh hudng ctia ndng dd kali dén chi€u cao cay rau can nudc

Nong do kali Chiéu cao cay (cm) tai cac thoi diém theo ddi
(ppm) 7NST 14 NST 21 NST 28 NST
198 28,7 36,5 55,2 64,0
223 29,2 35,9 51,2 57,2
248 (bC) 30,8 41,3 57,4 65,0
273 32,3 42,6 57,4 64,5
298 29,5 40,4 54,3 64,1
CV (%) 19,74 18,57 13,11 14,43
F tinh 0,18"™ 0,5" 0,38™ 0,39™

" khdc biét khong c6 y nghia thong ké
Két qua anh hudng cua kali &én chiéu cao rau can nudc trinh bay & Bang 3.34
cho thay khi thay di nong d¢ kali trong dung dich dinh dudng tir 198 ppm dén 298

ppm thi chiéu cao rau can nudce khac biét khong cd y nghia thong ké & cac thoi diem.
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Chiéu cao cay tang dan tir 7 NST dén cudi chu ky, vao thoi diém 28 NST chiéu cao

rau can nuéc dao dong tir 57,2 cm dén 65,0 cm.

NT2 NT4

Hinh 3.11. Anh huong cta ndng d6 kali dén chiéu cao rau can nudc thity canh khi

thu hoach (28 NST)

Bang 3.35. Anh hudng ciia ndng do kali dén sd 14 rau can nuéc thuy canh
Nong do kali S6 14 (1a/cay) tai cac thoi diém theo doi
(ppm) 7 NST 14 NST 21 NST 28 NST
198 2,89 2,56 249 b 3,56
223 3,17 2,39 2,86 b 3,61
248 (bC) 2,97 2,83 3,03 ab 3,50
273 2,92 2,61 3,20 a 3,75
298 3,00 2,5 2,94 b 3,53
CV (%) 18,72 12,51 3,47 5,7
F tinh 0,12™ 0,8" 4,5% 0,7"

Trong cung mot cot, cac nhom gia tri trung binh c6 cung ky tu theo sau khdc bi¢t khong
c6 y nghia thong ké (™: khdc biét khong c6 y nghia thong ké; : khdc biét cd ¥ nghia
thong ké (0,01<P<0,05)).

S6 liéu Bang 3.35 cho thay sd 1a/cdy cia cdy rau can nudc trong trong cac dung
dich dinh dudng c6 ndng d6 kali khac nhau khac biét khong c6 ¥ nghia thong ké &
cac thoi diém, ngoai trir thoi diém 21 NST. Tai thoi diém 21 NST, sb la/cay dat cao

nhat ¢ nghiém thirc bo sung 273 ppm kali (3,20 1a/cay), khac biét rat co y nghia so
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v6i s 1a/cay cua cdy duoc trong trong dung dich co bd sung 198, 223, va 298 ppm
kali (2,94 la/cay; 2,86 la/cay va 2,94 1a/cay). S6 la/ciy cua rau can nudc & nghiém
thirc DC (248 ppm kali) dat 3,03 1a/cay va khac biét khong c6 y nghia thong ké so
véi sb la/cay & céc nghiém thuc khéc. Tai thoi diém 28 NST, sb l4/cay dao dong tur
3,50 dén 3,75 14/ cay.

Puong kinh gbc than ciing 1a mot trong nhiing chi tiéu danh gia ning suat cua
cdy, thong thuong ciy co dudng kinh cang 16n thi c6 khdi lwong cang 16n. Két qua
theo ddi anh hudng cua nong do kali dén duong kinh gbc than rau can nudc dugc
trinh bay ¢ Bang 3.36.

Bang 3.36. Anh hudng ctia ndng d6 kali dén duong kinh gbc (mm) rau can nudc thiy
canh

Nong d6 kali Puong kinh gdc than (mm) tai cac thoi diém theo ddi
(ppm) 7 NST 14 NST 21 NST 28 NST

198 2,93 3,98 4,78 5,35

223 2,95 4,05 4,69 5,58

248 (bC) 2,92 4,11 4,78 5,39

273 2,92 4,10 4,74 5,86

298 2,92 4,03 4,88 5,32

CV (%) 2,79 2,36 2,53 6,35

F tinh 0,07™ 0,91™ 1,01™ 1,23"

™ khdc biét khéng c6 y nghia thong ké

S6 liéu Bang 3.36 cho thay dudng kinh gdc ctia than rau cin nudc trong trong

thi nghiém khéac biét khong co y nghia thong ké & cac thoi diém tir 7 NST dén 28

NST. Tai thoi diém 28 NST duong kinh gdc than cua rau can nudc trong trong dung

dich c6 nong d6 kali khac nhau dao dong tir 5,32 dén 5,86 mm. Nhu vy, nong do
kali chua c6 anh hudng rd rang dén duong kinh gdc than rau can nude thay canh.

Kali 14 nguyén t6 dinh dudng da luong ddi voi thuc vat, vi vay viéc bon kali

cho cay trong dé can d6i dinh dudng la can thiét. Tuy nhién, két qua thi nghiém &

Bang 3.34; Bang 3.35 va Bang 3.36 cho thay thay d6i nong d6 kali trong dung dich

dinh dudng it c6 anh hudng dén céac chi tiéu chiéu cao cdy, sb 14, duong kinh than

cdy rau can nude. Két qua nay tuong tu véi cong bd ciia Poan Thi Hong Cam va ctv

(2010) trén cay xa lach.
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3.7.2. Anh hwéng ciia ndng dd Kkali dén khodi hrgng va niing suit rau cin nwéc
thiy canh

Két qua thong ké cac chi tiéu theo ddi duoc trinh bay & Bang 3.37 cho thay c6
su khac biét rat y nghia thong ké vé cac chi tiéu KLTB cdy va ham luong chat kho
clia rau can nudc trong trong dung dich co bd sung nong d6 kali khac nhau. Trong
khi d6 NSTT va NSTP cia rau can nudc trong trong cac dung dich c6 nong do kali
khac nhau dao dong lan luogt tir 2.424 dén 2.846 kg/1000 m® va tir 2.294 dén 2.485
kg/1000 m*, khong khac biét ¥ nghia thng ké.

Bang 3.37. Anh huong cia nong do kali dén khdi luong, ham lugng chat kho va

nang suat rau can nudc

Nong do kali  KLTB cay NSTT NSTP Ham lugng chat kho
(ppm) (g/cay)  (kg/1000m”) (kg/1000m’) (%)

198 7,43 ab 2.493 2.314 3,95¢

223 6,10 b 2.424 2.344 3,90 ¢

248 (BC) 8,20 a 2.846 2.485 3,.85¢

273 8,60 a 2.622 2.353 4,13 b

298 7,40 ab 2.547 2.294 4,39 a

CV (%) 27,51 17,3 11,5 2,44

F tinh 0,64%* 0,88"™ 0,23™ 14,8%*

Trong cing mgt cot, cac nhom gid tri trung binh co cung ky tu theo sau khac biét khong co y
nghia thong ké (: khac biét rat c6 y nghia thong ké (P< 0,01); ": su khdc bi¢t khong c6 y
nghia thong ké)

Ham luong chét kho trong rau can nudc dao dong tir 3,90% dén 4,39%. Ham
luong chat khd rau can nudc dat cao nhat & nghiém thirc bo sung 298 ppm kali
(4,39%), khac biét rét co v nghia so véi cac nghiém thic con lai. Ham lugng chat kho
clia rau can nudc trong trong dung dich bo sung 273 ppm kali dung tha 2 (4,13%) va
khac biét rat c6 y nghia so v6i ham lugng chat kho & nghiém thirc bo sung 248 ppm
DC) (3,85%), 223 ppm (3,90%) va 198 ppm (3,95%). Ham luong chat kho ting dan
khi ting nong d6 kali trong dung dich dinh dudng, ham lugng chit kho cao nhat &
nong d6 kali 1a 298 ppm. Két qua nay twong ty nhu két qua cia Nguyén Vin Thao va
ctv (2016) nghién ctru trén cdy ca chua, sir dung cong thirc dinh dudng nhiéu dam, it
1an, it kali cho ham luong chat kho thap nhat.

Rau can nudc trong trong dung dich dinh dudng véi nong do kali 273 ppm cho
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KLTB dat 8,60 g/ciy v6i ning sudt thyc t& ding thir 2 (2.622 kg/1000 m?), khac biét
rit c6 ¥ nghia so voi KLTB va NSTT cua rau can nudc trong trong dung dich voi
nong do6 kali 223 ppm. Tuy viy, su khac biét khong c6 ¥ nghia théng ké vé céac chi
tiéu vé KLTB va NSTT so v6i rau can nudc duoc trong trong dung dich véi nong do
kali tir 198 ppm dén 298 ppm.

Do anh hudng it dén viéc ting sinh trudng cdy rau can nudc nén khi ting ndng
do kali trong dung dich dinh dudng thi ning suét cdy rau can nudc ting it hon so voi
viéc ting ndng d6 dam va 1an trong dung dich dinh dudng. Con theo két qua nghién
ctru ctia Hussain va ctv (2014) thi kali anh huong dang ké dén céc thong sb lién quan
dén ning suét va chét luong cua dau tdy nhu ngay dé ra hoa, ddu trai va truong thanh
trai cy, sO qua va ngd, kich c¢& qua va tong san lugng, axit trai cay. Pay 1a mot trong
nhimg 1y do ma nguoi dan trong rau 4n 14 thudng khong quan tdm dén viéc bon kali
cho cay rau an la.

3.7.3. Anh hwéng ciia nong d¢ kali dén pham chét rau cin nwéec thiy canh
Bang 3.38. Anh hudng cua cac nong do kali dén ham luong canxi, kali, nitrate, do

Brix, d¢ cung va dd trang rau can nudc

Nong do kali ~ Brix Canxi Kali Nitrate D06 cimg D0 tring
(ppm) (%) (mg/100g) (mg/100g) (mgkg) (N/em’)

198 2,07 ¢ 50,7 490 1659 2,5 46,8 b
223 2,20 ¢ 47,0 493 1692 2,2 51,3 ab
248 (bC) 2,63 ab 50,0 537 1793 2,5 46,5b
273 2,77 a 50,7 497 1742 2,6 4790
298 2,53b 47,7 507 1725 2,5 539a
CV (%) 4,2 8,7 10,6 9,19 8,4 5,8

F tinh 24,6%* 0,49™ 0,37™ 0,31™ 1,3" 3,8%

Trong cung mot cot, cdc nhom gia tri trung binh co cung ky tw theo sau khdc bi¢t khong co y nghi thong
ké (*: khdc biét khong co ¥ nghia thong ké; ™" khdc biét rdt cd y nghia thong ké (P<0,01); ": khdc
biét co y nghia thong ké (0,01<P<0,05) ).

Két qua s lidu & Bang 3.38 cho thay ham luong nitrate (dao dong tir 1659 dén

1793 mg/kg); ham lugng canxi (dao dong tir 47,0 dén 50,7 mg/kg); ham luong kali
(dao dong tir 490 dén 537 mg/kg) va do cung than (dao dong tir 2,2 dén 2,6 N/em?)

clia rau can nudc trong trong dung dich c6 nong do kali khac nhau khac biét khong
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c6 ¥ nghia théng ké. Nguoc lai, do Brix va do tring than khac biét rat c6 y nghia
thdng keé giira cac nghiém thirc bd sung ndng do kali khac nhau.

Do Brix ting dan khi ting nong d6 kali trong dung dich tir 198 dén 273 ppm,
khi ndng d6 kali trong dung dich cao hon mirc 273 ppm thi d6 Brix giam. Trong do,
nghiém thirc bo sung 273 ppm kali cho d6 Brix ciia rau can nudc cao nhét (2,77%),
khac biét khong c6 nghia so voi nghiém thirc bd sung 248 ppm kali (PC) (2,63%),
tuy nhién khac biét rat c6 y nghia théng ké so v4i cac nghiém thirc con lai. Do tring
than dat cao nhit & nghiém thtc bo sung 298 ppm kali (L = 53,9), khéc biét khong co
¥ nghia so v6i nghiém thirc bd sung 223 ppm kali (L = 51,3). Nhu vy, thay d6i ndng
d6 dam, 1an va kali trong dung dich dinh dudng déu c6 anh huong dén d6 Brix trong
ciy rau can nudc.

3.7.4. Anh huéng ciia nong d9 kali trong dung dich dén sy tich liy kali trong
rau cin nwée thiiy canh va sy ton du kali trong dung dich dinh dudng

Bang 3.39. Anh hudng cua cac nong do kali dén su tich lily kali trong rau can nudc

thiy canh

Nong d6 kali Ham lugng kali (mg/kg) trong cdy & cac thoi diém sinh truong
(ppm) 7NST 14 NST 21 NST 28 NST
198 3.212 3.695 3.712 4.044
223 3.128 3.888 4.034 3.850
248 (BC) 3.417 3.631 4.018 4.126
273 3.342 3.663 3.972 4.288
298 3.925 3.589 4.010 3.943
CV (%) 12,00 12,70 7,47 6,87

F tinh 1,74™ 0,18™ 0,63™ 1,1

" khdc biét khéng cé y nghia thong ké

Tir s6 liéu Bang 3.39 cho thdy sy tich luy kali trong cdy ¢ tat ca cac thoi diém
khac biét khong c6 y nghia thong ké véi cac nghiém thirc bd sung nong do kali khac
nhau. Piéu nay c6 thé khi nong do kali dugc bd sung vao dung dich dinh dudng tir
198 ppm dén 298 ppm thi khéng anh huong dang ké dén sy tich lily kali trong cay.
Nhin chung, néng d6 kali tich luy trong cdy ting dan theo thoi gian sinh truéng, &
giai doan 28 NST ndng d6 kali trong cay dao dong tir 3850 dén 4288 (mg/kg).
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Hinh 3.12. Dong thai tich Iiy kali trong rau can nudc & cac nong do kali khac nhau
trong dung dich

Xét vé dong thai tich lily kali trong rau can nudc: Biéu d6 Hinh 3.12 cho thay
dong thai tich liiy kali trong rau can nudc & cac dung dich bo sung néng d6 kali 198
ppm, 248 ppm va 273 ppm thay d6i cung quy luét. Theo do, trong thoi gian tir 7 NST
dén 28 NST qua trinh tich liy kali trong ciy & ca 3 néng d6 kali déu ting dan. Riéng
dbi voi nong d6 223 ppm kali thi dong thai tich iy cua kali ting dan tir 7 dén 21
NST va giam tai giai doan thu hoach. O ndng d6 298 ppm kali thi dong thai tich lity
kali giam & giai doan 7-14 NST; ting & 21 NST va tiép tuc giam & 28 NST. Nhin
chung, dong thai tich lily kali trong cdy hdu nhu ting dan trong sudt thoi gian sinh
trudng.

S6 liéu Bang 3.40 cho thiy trong sudt thoi gian sinh trudng, ndng do kali ton du
trong dung dich thuy canh trong cac nghiém thirc khac biét rit ¢ y nghia thong ké
v6i do tin cdy 99%. Diéu nay cho thay khi bo sung ndng do kali khac nhau ¢ dung
dinh ban dau s& c6 anh huéng rat 16n dén nong do kali ton du trong dung dich sau khi
cay hap thu. Theo d6, ndng do kali ton du trong dung dich ty 1¢ thuan véi mirc tang
ctia ndng d6 kali bo sung vao dung dich dinh dudng & dau chu ky. Tai thoi diém 28

NST, luong kali ton du cao & cac nghiém thirc dao dong tir 145,3 dén 267,7 mg/L.

= o I I
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Bang 3.40. Anh hudéng cua néng do kali khac nhau dén sy ton du kali trong dung
dich dinh dudng
Néng d kali Nong d6 kali (mg/L) con lai trong dung dich trong & cac thoi diém

theo doi
(ppm) 7NST 14 NST 21 NST 28 NST
198 164,7d 184,0 2073 ¢ 1453 ¢
223 1933 ¢ 216,7b 2227 ¢ 183 d
248 (BC)  204,3 be 227,0b 245 be 214,7 ¢
273 225,7 ab 257,7 a 288,0 ab 234 b
298 2373 a 275,7 a 3377 a 267,7 a
CV (%) 4,8 29,38 9,1 2,5
F tinh 16,78%* 4,1%* 10,22%* 164,25%*

Ky tir theo sau cdc gid tri trung binh giong nhau trong ciing mot ¢t va cung mot hang thé
hién sy khac biét khong co y nghia thong ké ( ** : khdc biét c6 y nghia ¢ mucc P < 0,01).

Tém lai: Rau cin nudc duge trong trong dung dich dinh dudng c6 ndng do kali
248 ppm cho NSTT va NSTP cao nhét (2.846 kg/1.000 m” va 2.485 kg/1.000 m?), va
pham chat t6t (d6 Brix cao 2,63% va ham luong kali trong cdy cao 537 mg/100g).
Ham luong kali trong cdy hau nhu ting Ién trong sudt giai doan sinh trudng cia cay.
3.8. Anh hwéng clia GA; dén sinh truéng va ning suit rau cin nwée thiiy canh
3.8.1. Anh hwéng GA; dén sinh truwéng ciy rau cin nuéc thily canh

Bang 3.41. Anh hudng cuia nong dd GA; dén chiu cao cdy rau can nudc

Nong d6 GA; Chiéu cao cdy (cm) ¢ cac thoi diém theo doi
(ppm) 7NST 14 NST 21 NST 28 NST
0 (BC) 29,0 39,0 54,4 59,2 ¢
2,5 29,2 39,2 53,5 68,0 bc
5,0 30,8 40,9 55,9 73,0 be
7,5 30,5 41,5 55,5 77,5 ab
10 29,5 40,4 54,3 89,1a
CV (%) 17,24 14,30 10,39 11,7
F tinh 0,07" 0,11™ 0,08™ 5,0%*

Trong cing mgt cot, cac nhom gid tri trung binh co cung ky tw theo sau khac biét khong co y
nghia thong ké (“: khdc biét khong cé y nghia thong ké; : khdc biét ¢6 y nghia thong ké
(0,01<P<0,05).
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Dbi v6i rau can nudc, chidu cao cdy (hay chiéu dai cua than) 16n 1a chi tiéu
quan trong lién quan dén thi hiéu nguoi tiéu dung. GA; kich thich sinh trudng va thuc
day phan chia té bao (Pang Van Pong va Pinh Thé Loc, 2003) thudng duoc sir dung
dé ting chiéu cao than ¢ nhiéu loai cdy tréng. Vi vy, thi nghiém danh gia anh huong
ctia cac nong d6 GA; khac nhau nham xac dinh nong d6 GA; phu hop cho su ting
truong chiéu cao clia rau cn nudc.

S6 liéu Bang 3.41 cho thay chiéu cao rau can nudc ty 1& thuan véi mirc ting
noéng d6 GA; trong thi nghiém. Két qua théng ké cho thiy su khéac biét khong co ¥
nghia vé chiéu cao cdy ¢ cac thoi diém theo doi tir 7-21 NST. Tuy nhién, & giai doan
28 NST c¢6 sy khac biét y nghia thong ké vé chiéu cao rau can nudc & cac ndong dod
GA; khac nhau. Tai thoi diém nay, chiéu cao rau can nudc cao nhat & néng do GA;
10 ppm, khac biét khong cé ¥ nghia so véi chiéu cao cdy & nong d6 GA; 7,5 ppm
(77,5 cm), nhung, khac biét c6 y nghia so voi chiéu cao cay O cac néng do GA5tur 0-5
ppm (dao dong tir 59,2 (BC) dén 73,0 cm).

GA; 1a chéat kich thich sinh truéng cé tac dung kéo dai than, sy vuon dai cia
16ng, kich thich manh 1én pha gidn cta té bao (Souza va Macadam, 2001). Khi xir 1y
GA; cho rau can nudc di lam ting nhanh su sinh trudng nén lam ting sinh khdi cua
cdy, than cy ting chiéu cao rat rd rét. Két qua cia thi nghiém nay twong dong voi
két qua nghién ctru ctia Vil Thanh Hai (2005) khi cho rang phun GAj; trén rau can
nudc ¢ nhiing néng do 2,5;5; 7,5 va 10 ppm lam chiéu cao rau can nudc tang dan so
v6i d6i chimg khong phun. Két qua nay ciing tim thiy ¢ nghién ctru cua Singh va ctv
(1995). Tuy nhién, 2 néng d6 GAs 7,5 va 10 ppm 1am cho rau can nudc phét trién
qua cao, dé bi nga, tré ngai khi thu hoach. Panh gid mirc d6 quan hé giira néng do
GA; (x) va chidu cao ciy can nude (Y) tai thoi diém 28 NST theo phuong trinh hoi
qui nhu sau:

Y =59,52+2,768 x (3.4)
V6i hé s6 R = 64,74%; gié tri Pug ninn = 0,0003<0,01; gid tri Ppack o =0,8998>0,05.

Hé s6 R*=64,74% cua phuong trinh 3.4 c6 gi4 tri 16n nhat so vdi cac phuong
trinh khao sat, do 6 chon phuong trinh ndy dé mé ta mdi trong quan giita nong do
GA; va chiéu cao cay rau can nuée. Gia tri Prackorric > 0,05 cho théy phuong trinh

hdi quy 3.4 phu hop dé moé ta cac dir lidu quan sat duoc trong thi nghiém véi do tin
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cay trén 95%. Gia tri P g pinn < 0,01 cho théy su tuong quan c6 y nghia théng ké & @6
tin cay 99% gitta ndng d6 GA; (x) va chiéu cao cay (Y) ¢ thoi diém thu hoach (28
NST).

Hinh 3.13. Anh huong cua néng dd GA; dén chiéu cao rau can nude khi thu hoach
(NT1: 0 ppm; NT2: 2,5 ppm; NT3: 5 ppm; NT4: 7,5 ppm; NT5: 10 ppm)

Két qua anh hudng cia néng dd GA; dén sd 14 trén rau can nudc duge trinh bay
& Bang 3.42 cho thiy su dién tién twong tu dbi voi chiéu cao cay.

Tai céc thoi diém tir 7 dén 21 NST, sd la/cay ¢ cac nong d0 GA; khéac biét
khong cé y nghia théng ké. Tuy nhién, ¢ thoi diém 28 NST, sb 14 trén cdy & cic
nghi¢m thire str dung cac n6ng dd GA, khac biét rat c6 y nghia. Tai thoi diém nay, sb
1a trén rau can nudc khi phun GA; v6i nong d6 10 ppm dat cao nhét (5,93 la/cay),
khac biét rt c6 ¥ nghia so v6i s6 1a/cay & cac nghiém thirc con lai (dao dong tir 4,78
la/cay & nghiém thic DC dén 5,85 1a/cay & NT phun 7,5 ppm GAj).

Nhu véy, khi phun GA; & cac ndong d6 khac nhau cho thay sb 1a/than cua rau
can nuéc luén c6 khuynh hudng cao hon so voi ddi ching (khong phun GA;), két
qua nay phu hop véi két qua nghién ctru cua Vil Thanh Hai (2005); Singh A va Singh
zk (1983); Singh va ctv (1995).
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Bang 3.42. Anh hudng cua nong dd GA; dén so 14 cua rau can nudc tai cac thoi

diém theo doi

Nong d6 GA; S 14 (1a/cay) & cac thoi diém theo ddi

(ppm) 7NST 14 NST 21 NST 28 NST
0 (BC) 1,30 3,00 4,68 4,78b
2,5 1,40 3,05 4,55 5,35b
5,0 1,35 2,95 4,58 5,55b
7,5 1,35 3,03 4,78 5,85b
10 1,48 3,00 4.8 5,93a
CV (%) 10,24 3,57 3,14 2,89

F tinh 1,1™ 0,5™ 0.4™ 1,77

Trong cung mot cgt, cdc nhom gid tri trung binh co cung ky tw theo sau khac biét khong cé y
nghia thong ké (. khdc biét khong ¢ y nghia thong ké; : khac biét rat cé y nghia thong ké
(P<0,01)).

Puong kinh gbc than rau can nudc khi phun GA; & cac ndng do khac biét
khong c6 ¥ nghia thong ké & tit ca cac thoi diém. O thoi diém 28 NST, duong kinh
than cta rau cAn nudc & cac né)ng dd GA; khac nhau dao dong tir 6,23 dén 6,50 mm
(Bang 3.43). Co thé khi phun GA;, ciy tap trung dinh dudng dé gia ting sy sinh
truong vé chiéu cao. Két qua nay twong dong véi thi nghiém theo ddi anh hudng cua
ndng d6 kali trong dung dich dinh dudng dén dudng kinh than rau can nudc.

Bang 3.43. Anh huong ctia GA; dén duong kinh gdc than rau can nude thay canh

Nong d6 GA; Puong kinh gdc than (mm) & céac thoi diém theo ddi
(ppm) 7 NST 14 NST 21 NST 28 NST
0 (BC) 3,13 4,30 5,53 6,23
2,5 3,10 4,50 5,43 6,43
5,0 3,30 4,47 5,37 6,37
7,5 2,90 4,37 5,37 6,30
10 3,03 4,53 5,43 6,50
CV (%) 7,87 5,34 3,46 3,14
F tinh 1,08™ 0,51™ 0,40™ 0,83"

™ khdc biét khéng c6 y nghia thong ké



117

3.8.2. Anh huéng ciia GA; dén khdi lwong ciy, ning suit va ham lwgng chit kho
rau can nwéec thily canh

Bang 3.44. Anh huong GA; dén KLTB, ning suat va ham luong chat kho rau can

nudc

Nong d6 GA; KLTB cay NSTT NSTP Ham luong chat kho
(ppm) (g/cay)  (kg/1.000m%)  (kg/1.000m?) (%)

0 593 b 2.667 b 2.300 b 4,17

2,5 7,77 a 3.433 ab 3.033 a 3,99

5,0 8,10 a 3.733 ab 3.033 a 3,88

7,5 8,10 a 3.967 a 3.333a 4,07

10 8,50 a 4233 a 3.333a 4,19

CV (%) 4,3 11,6 10,3 7,27

F tinh 28,0%* 6,21%* 5,5% 0,58"

Trong cing mgt cot, cac nhom gid tri trung binh co cung ky tw theo sau khac biét khong co y
nghia thong ké (“: khac biét khong co y nghia thong ké;*: khdc biét c6 y nghia thong ké
(0,01<P<0,05) : khdc biét rat co y nghia thong ké (P< 0,01)).

S6 liéu Bang 3.44 cho thdy KLTB cdy, NSTT va NSTP rau cin nudc & cac
nghiém thirc ¢6 phun GA; ludn cao hon va khéc biét rat co y nghia (ngoai trir NSTP
khac biét co ¥ nghia) so v6i dbi chung. Két qua nay tuong dong véi nghién ctru cua
Guzman (1969); Harrington (1960) va Vii Thanh Hai (2005);. Két qua phan tich hdi
quy cho thiy phun GA; ¢ cac ndng do khac nhau c6 quan hé (c6 y nghia thong ké)
v6i khdi lugng trung binh ciy rau can nudc. Mo hinh héi quy duge thiét 1ap pht hop
nhit dé mo ta méi quan hé giita ndng d6 GA; (x) va khdi luong trung binh cy can
nudce khi thu hoach ¢ 28 NSTT (Y) c6 dang:

, Y =6,14734 +0,788562 */x  (3.5)
Vi hé so R?= 85,44%; gia tri Py ninn <0,01; gid tri Ppaci or5=0,11>0,05.

Vi hé sb xac dinh R? & mirc 85,44% cua phuong trinh 3.5 cho thdy mirc d6 anh
huong 16n cta viée phun GA; ¢ cac nong do khac nhau ddi v6i khéi lwong trung binh
cdy rau can nude. Pidu ndy cling s& anh huong dén ning suét cia cdy trong.

Tuong tu, két qua phéan tich hdi qui cho thdy phun GA; & cac ndng dd khac

nhau c6 quan hé (co y nghia thong ké) véi NSTT va NSTP cua cdy rau can nudc.
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Mo hinh hdi quy dugc thiét 1ap phu hop nhit dé mé ta mdi quan hé gitra ndng do
GA; (x) va NSTT khi thu hoach ¢ 28 NST (Y) c6 dang:

Y =/7.17001E6 + 3.15735E6 * Vx (3.6)

Vi hé s6 R? = 73,25%; €14 tr1 Ppyg pinn <0,01; gid tri Ppacr or 5=0,96>0,05.

Hé sb R’=73,25% cua phuong trinh 3.6 ¢ gi tri 1on nhat so véi cac phuong
trinh khao sat, do 6 chon phuong trinh ndy dé mé ta mdi trong quan giita nong do
GA; va NSTT cay rau can nuée. Gia tri Praorri > 0,05 cho théy phuong trinh hoi
quy 3.6 phu hop dé mé ta cac dir liéu quan sat dugc trong thi nghiém véi do tin cay
trén 95%. Gia tri P pinn < 0,01 ctia phuong trinh ching minh mbi tuong quan gitra
ndéng d6 GA; (x) va NSTT (Y) 6 thoi diém thu hoach (28 NST) ¢ murc rat c6 y nghia
thong ke.

Mo hinh hdi quy duoc thiét 1ap phit hop nhit dé mé ta mbi quan hé giita ndng
do GA; (x) va NSTP khi thu hoach ¢ 28 NST (Y) c6 dang:

Y=y/5.7933E6 + 1.78428E6 * x 3.7)

Vi hé s6 R* = 65,85%; gia tri Pps pinn <0,01; gia tri Ppack ofa=0,76>0,05.

Hé s6 R*=65,85% cua phuong trinh 3.7 c6 gi4 tri 16n nhat so vdi cac phuong
trinh khao sat, do d6 chon phuong trinh nay dé mé ta mdi quan h¢ gitra néng do GA;
va NSTP cay rau can nude. Gia tri Ppacorri > 0,05 cho théy phuong trinh hoi quy 3.7
phu hop dé mé ta cac dir liéu quan sat dugc trong thi nghiém véi dd tin cdy trén 95%.
Gia tri P hinn < 0,01 cho théy tuong quan gilra néng do GA; (x) va NSTP cay rau
can nude (Y) ¢ thoi diém thu hoach (28 NST) ¢6 y nghia thong ké & d6 tin cay 99% .

Trong khi d6, ham lugng chat kho cuia rau can nudce khi duoc phun nhitng ndng
d6 GA; khac nhau dao dong tir 3,88 dén 4,19%, khac biét khong c6 y nghia thong
ké (Bang 3.43). Két qua nay phu hop véi nhan dinh ciia Mai Thi Phuong Anh

(1996) khi cho rang ham lugng nudc trong rau can nude chiém hon 90%, vi thé khi
phun GA; khong anh huong dén ham lugng chat kho trong cay.
3.8.3. Anh hwéng ciia ndng @9 GA; dén chit lwong rau can nuwéc thity canh

Két qua theo doi1 anh huong cua néng do GA; dén do Brix, canxi, nitrate, do

clmg va do tring than cla rau can nudce dugce trinh bay & Bang 3.45. Két qua phan
tich théng ké cho thdy ham lugng canxi (dao dong tir 63 dén 68,5 mg/kg), kali (dao
dong tir 447 dén 511 mg/kg) khic biét khong co ¥ nghia thong ké. Két qua nay
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tuong dong véi nghién ctru cuia Georgia va ctv (2008). Két qua theo ddi ham luong
canxi va kali trong cdy ¢ thi nghiém nay khé4 twong dong véi ham luong canxi va
kali trong cay ¢ thi nghiém cac mirc ndng do dam va lan. Viéc phun GA; va khong
phun GA; khong 1am anh hudng dén ham luong canxi va kali trong cdy rau can
nudc thuy canh. So sanh véi két qué phan tich ham luong canxi va kali dugc thuc
hién bdi Slism (2013) thi ham lugng canxi va kali & thi nghiém nay cao hon.

Bang 3.45. Anh huong cua néng do GA; dén ham luong canxi, kali, nitrate, do

Brix, d¢ cung va dd trang rau can nudc

Nong do Canxi Kali D6 Brix Do cling Do tring
GAs (ppm)  (mg/100g) (mg/100g) (%) (N/em?) than

0 (PC) 66,4 475 1,97 a 2,54 a 543 b
2,5 68,5 482 1,90 ab 2,62 a 56,6 ab
50 66,2 511 1,60 ¢ 2,60 a 60,4 a

7,5 63,0 493 1,67 abc 2,35 ab 59,2 a

10 63,6 447 1,47 ¢ 2,26 b 57,0 ab
CV (%) 13,5 8,64 11,33 11,9 6,6

F tinh 0,2" 0,94 3,45% 2,7* 3,6%*

Trong cing mgt cot, cac nhom gid tri trung binh co cung ky tu theo sau khac biét khong co y
nghia thong ké Q °: khac biét khong co y nghia thong ké; *: khac biét c6 ¥ nghia thong ké
(0,01<P<0,05); : khdc biét rat co y nghia thong ké (P< 0,01).

Tuy nhién, d6 Brix giam dan khi ting nong d6 GA; va khac biét co y nghia
thong ké; trong d6 do Brix cao nhat khi khong phun GAs. Két qua phén tich hoi quy
cho thdy phun GA; ¢ cac ndng d6 khac nhau c¢6 quan hé (c6 ¥ nghia thong ké) véi do
Brix cdy rau can nude. Mo hinh hdi quy duoc thiét 1ap phu hop nhat dé mé ta moi
quan hé gitra néng do GA; (x) va do Brix cay rau can nude khi thu hoach & 28 NST
(Y) co dang:

Y = (1.40217-0.0188031* x)* (3.8)
Vi hé s6 R? = 50,62%; gia tri Ppg iy <0,01; gid tri Ppacr or 5=0,63>0,05.
Gia tri Prackorric > 0,05 cho théy phuong trinh hoi quy 3.8 phu hop dé mo ta cac

dir liéu quan sat dugc trong thi nghiém vadi dd tin cay trén 95%. Gia tri P pinn < 0,01
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cho thiy mdi trong quan giita ndng do GA; (x) va do Brix cua cdy rau can nuéc (Y)
& thoi diém thu hoach (28 NST) c6 ¥ nghia thong ké & d6 tin cay 99%. Tuy nhién, hé
s6 R?=50,62% cuia phuong trinh 3.8 cho thiy ndng dé6 GA; anh huéng twong dbi dén
d6 Brix trong ciy rau can nudc.

Do cung than cia rau can nudce khac biét co ¥ nghia théng ké gitra cac nghiém
thirc. Trong do, nghiém thuc BDC va phun GA; voi néng do 2,5 va 5,0 ppm khac biét
khong co ¥ nghia théng ké, do cimg than cdy lan lugt 2,5 N/em?; 2,6 N/em?® va 2,6
N/em®. Tuy nhién, khi phun GA; 10 ppm cho do ctng than thap nhét (2,3 N/ecm?),
khac biét c6 ¥ nghia théng ké so véi cac cdy khong duoc phun hay phun GA; nong
do 2,5 ppm va 5 ppm.

Tuong tu, d0 tring cta rau can nudc khac biét c6 ¥ nghia thong ké giira cac
nghiém thtrc. Trong d6 d6 tring than ¢ nghiém thirc phun 5,0 ppm GA; dat cao nhat
(L = 60,4) va khac biét khong c6 y nghia so v6i do trang than & nghiém thirc phun
7,5 ppm GA; (L = 59,2) nhung khéc biét rat co y nghia so voi do tring than thap nhét
& nghiém thirc BC (L = 54,3). D0 tring than ¢ nghiém thirc phun GA; véi nong do
2,5 ppm (L = 56,6) va 10 ppm (L = 57,0) khac biét khong c6 ¥y nghia so cac nghiém
thirc con lai.

Nhin chung, ning suét thyc thu va ning suat thuong phim cta rau can nuéc &
cac nghiém thirc ¢ phun GA; cao hon d6i chimg. Ap dung GA; dé gia ting ning
suat 1a can thiét va phun voi lidu luong 2,5 ppm vao thoi diém 7 ngay trude khi thu
hoach mang lai ning suat, hiéu qua kinh té cao nhat va khong anh huong dén chat
luong rau.

3.9. Xay dung mé hinh trong rau cin nwéc thity canh quy mé 500 m’ trong nha
mang

Ap dung két qua nghién ctru dat dugc tir thi nghiém 1 dén thi nghiém 9, tién
hanh xay dung md hinh rau can nudc thuy canh. Két qua dat dugc tir mo hinh dugc
trinh bay ¢ Bang 3.46 va 3.47.

S6 liéu Bang 3.46 cho thiy cac chi tiéu chiéu cao cdy (62,4 cm), s 14 (6,5
1a/cay), KLTB (7,43 g), NSLT (4,4 tan/1.000 m®), NSTT (3,07 tdn/1.000 m*), NSTP
(2,96 tAn/1.000 m?) va ham lugng chit khé (4,3%) déu dat két qua cao.
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Bang 3.46. Chicu cao cay, so 14, duong kinh goc va céc chi tiéu nang suat cua rau

can nuée ¢ giai doan 28 NST

Chi tiéu 28 NST Ghi chu

Chiéu cao cdy (cm) 62,4

S6 14 (1a/cay) 6,50

KLTB (g/cay) 7,43

NSLT (tin/1.000 m?) 4,40

NSTT (tin/1.000 m?) 3,07 M6 hinh 500 m*c6 NSTT 1a 1.535 kg
NSTP (tin/1.000 m?) 2,96 va NSTP 14 1.480 kg

Ham lugng chat kho (%) 4,3

Hinh 3.14. Toan canh mo hinh

Két qua theo ddi chat luong ctia rau cin nude trinh bay ¢ Bang 3.47 cho thay:

- Du lugng Nitrate (NO3) trong rau can nudc thuy canh déu thip dudi ngudng
gidi han cho phép cua tiéu chudn Viét Nam.

- V& chi tiéu kim loai nang: cac kim loai ndng theo doi trong thi nghiém déu
khong phat hién trong mau rau can nuéc thily canh. Nhu vay, rau can nude thiy canh
cho san phdm dam bao an toan VSTP.

- V& vi sinh vat: khong phat hién, riéng Coliform nam trong gidi han cho phép.
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Bang 3.47. Két qua phan tich ham lugng nitrate va mot s6 kim loai nang trong rau

can nudc thuy canh giai doan 28 NST.

Chi tiéu 28 NST Doi chiéu Thong tu 68/2010/TT-
BNNPTNT

NO; (mg/100 g) 566 Pat yéu cau tiéu chuan VSATTP
Pb (mg/100 g) Khong phat hién ~ Pat yéu cau tiéu chudn VSATTP
Cd (mg/100 g) Khong phat hién ~ Pat yéu cau tiéu chudn VSATTP
Asen (mg/100 g) Khong phat hién ~ Pat yéu cau tiéu chuan VSATTP
Thuy ngan (mg/100 g) Khong phat hién ~ Pat yéu cau tiéu chuan VSATTP
Salmonella (MPN/100 g)  Khong phat hién  Pat yéu cau tiéu chuan VSATTP
E. coli (CFU/100 g) Khong phat hién ~ Pat yéu cau tiéu chudn VSATTP
Coliform (MPN/g) 1,82 Pat yéu ciu tiéu chuan VSATTP

Hinh 3.15. Cay rau can nu6c khi thu hoach



Bang 3.48. Udc tinh chi phi san xuét va hiéu qua kinh té rau cin nudc thity canh trén

dién tich 1.000 m?

TT Hang muc Ponvitinh S lugng Bqn gia Théqh tién
(dong) (dong)

1 Cay con giéng Kg 200 10.000 2.000.000
2 Hobachat 370.000
3 Giathé 300.000
4 Cong lao dong Cong 30 150.000 4.500.000
5 Chiphivanchuyén Cong 2 250.000 500.000
6  Néng dugc 200.000
7 Tién dién, nudc 600.000
8  Khiu hao nha mang 2.500.000
9  Thung x6p 650.000
11 Tbng chi 9.988.000
12 Tbdng thu kg 2.900 20.000 58.000.000
13 Loinhuan (1 vu) 46.380.000

Gia ban tinh theo thoi diém nam 2018; Khau hao nha mang 1/200 (Sur dung trong 20 nam,
moi nam 10 vu)

3.10. Tinh hinh sau, bénh hai rau cin nuwéc & cac thi nghi¢ém

Trong qué trinh trién khai cac thi nghiém, tién hanh theo dai tinh hinh sau, bénh
hai trén rau can nudc thuy canh, két qua cho théy: sau, bénh gay hai rau can nude
thiy canh trong nha mang xuét hién thép. Mot s loai su va bénh hai ghi nhan trinh
bay ¢ Hinh 3.16.

Rau can nudc thuong bi cac loai sau khoang (Spodoptera litura), sdu xam
(Agrotis ipsilon), cAu cau xanh (Hypomeces squamosus) voi mat do rat thap nén mirc
d6 gay hai khong dang ké. Bién phap phong trir thi cong bang tay. Bénh dém nau
trén 14 chi xudt hién & cdy trong trong diéu kién khong che sang, xuét hién vao giai
doan 21 NST nhung gay hai khong déng ké. Ngoai cac loai sau, bénh hai néu trén,
trong qué trinh thi nghi€ém c6 phat hién sadu xanh (Plathypena scabra), sau do
(Trichoplusia ni), va bo nhay (Phyllostreta striolata) gy hai trén 14 va bénh dém nau
(Cercospora sp.) voi mirc do gay hai rat thap, gan nhu anh hudng khong déng ké dén

nang suat va pham chat rau can nudc thuy canh.
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Hinh 3.16. Sau, bénh hai trén rau can nuée trong qua trinh thi nghiém

Ghi chu: a) sau khoang (Spodoptera litura); b) sau xam (Agrotis ipsilon); c) cau ciu xanh
(Hypomeces squamosus); va d) bénh ddm nau (Cercospora sp.).
3.11. Quy trinh san xuét rau cin nuéc thily canh trong nha mang

Can ctr cac két qua nghién ctru dat duoc tir cac thi nghiém, budc dau dé xuat
quy trinh thity canh rau can nudc trong nha mang theo cac budc nhu sau:
Budéc 1: Chuan bi cac dung cu va nguyén vt liéu dé trong rau cin nwéc

Gia thé (5/6 myn dira+ 1/6 phan hitu co vi sinh do Trung tdim Ung dung Cong
nghé Sinh hoc san xuét) dé giam hom.

Thing x6p trong: dai 62 cm, rong 42 cm, cao 55 cm. Thung x6p duoc boc
nilong den bén trong.

Chuan bi gia thé trong: Cat rira sach, phoi kho, cho vao mdi thing xdp mot 16p

catday 5 cm.
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Dung dich dinh dudng: thanh phin cac nguyén té da luong, trung luong va vi
lugong su dung trong dung dich dinh dudng trinh bay ¢ Bang 3.49.
Bang 3.49. Thanh phan cac chit trong dung dich dinh dudng thily canh rau can nude

Nguyén tb Ham lugng (ppm)
Nitrogen (N) 145,0
Phosphorus (P) 63,0
Potassium (K) 248.,0
Magnesium (Mg) 34,0
Sulfur (S) 72,0
Iron (Fe) 6,90
Manganese (Mn) 1,97
Boron (B) 0,70
Zinc (Zn) 0,25
Copper (Cu) 0,07
Molybdenum (Mo) 0,07
Calcium 152,0
Clor 20,0

- Cach pha dung dich dinh dudng thuy canh rau can nudc:

Pé dam bao chit lugng dung dich dinh dudng, tranh hién twong ddi khang gitra
cac ion, dung dich dinh dudng can dugc pha cho ting chat (dung dich me¢). Cac chét
trong dung dich me ciing ¢6 thé phan Gng voi nhau tao két tiia, nén phai phan nhém
cac chit hoa hoc nay nhu Béang 3.50. Dbi véi cac chit c6 ham lugng sir dung thap
nhu CuSO,.5H,0, Na,Mo00,.2H,0, ZnS0,.7H,0 thi can pha dic gip 100 1an so voi
khdi luong chuan. Ddi véi chit c6 ham lugng sur dung cao nhu K,SO, thi pha thém
binh C.

Dya vao nong d6 dung dich dinh dudng cta timg chit & mdi méi trudng dinh
dudng va lugng dung dich dinh dudng can tudi cho cdy, tinh ra dwoc lugng dung
dich me can lay dé cung cip cho cdy. Khi pha lan luot cho dung dich me (nhém A)
vao khudy déu trong nuéc réi méi cho dung dich me (nhém B) vao tiép tuc khudy
déu (Bang 3.50). Sau khi cho hai dung dich me vao nuéc, cho luong dung dich don
chat con lai vao nudc. Cach pha ndy tranh hién tuong phan tng gy két taa co thé

xdy ra néu dong loat cho cac dung dich vao cung thoi diém.
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Bang 3.50. Phan nhom cac hoa chét pha dung dich me cua dung dich dinh dudng

Phan nhom Hoa chat
KNO;
Dung dich me Ca(NOs),.4H,0
nhom A FeS0O,.7H,0O
Fe — EDTA
MnS0O,.4H,0
Dung dich me MgSO,. 7TH,0
nhom B KH,PO,
H;BO;3

Budéc 2: Chuin bi ciy giong dé trong rau cin nwéc bing ky thuat thiy canh

Gibng: St dung cac hom than tir giéng rau cin nudc trong duoc 60 ngay tudi
(ngudn gidng tir x4 Gia Kiém, huyén Thong Nhat, tinh Dong Nai), mdi hom dai tir 8
dén 12 cm.

Sau d6 tién hanh gidm hom trén gia thé (5/6 myn dira+ 1/6 phan hitu co vi
sinh), hang cach hang 5 cm, hom cach hom 5 cm. Tién hanh chim séc, tudi nude
(lwong nuéce tudi cho mdi 1 m* 13 3 lit/lan twdi, mdi ngay twdi 2 1an vao budi sang va
budi chiéu); phun BA 5 ppm vao thoi diém 3 ngay sau khi gidm canh, phun 3 lan,
dinh ky 7 ngay/lan; phun 500 mL dung dich/1 m®. Thoi gian gidm hom 1a 22 ngay.

Khi giam duoc 22 ngay, chon hom cé chiéu cao chdi khoang 10-15 cm, khong
sau, bénh, khong di tat (uén cong, xoan 1a) giam vao thung xép, theo khoang céch 4
cm x 3 cm, voi cdy & dau hang va cubi hang gidm cach thung xdp 7 cm dé tién viéc
cham soc (trong duong mat do 592.308 cay/1000 m?).

Budéce 3. Chim séc rau cin nwée thily canh

Hai ngay sau khi cdy hdi xanh, bat dau cham dung dich dinh dudng sao cho
ngap cach dinh sinh truong 5 cm. Do EC va pH 3 ngay/lan, lac 9 gio, duy tri pH ¢
mirc 5,5-6,5; khi EC thay d6i 0,5 mS/cm thi diéu chinh lai.

Dinh ky b6 sung dinh dudng: Trong 1 vu san xuit can bd sung dung dich dinh
dudng 9 1an (lwong dung dich dinh dudng cho 1 thing xbp):

- Lan I (cho cat vao thung x6p cao 5 cm): bd sung 5 lit nudc dé trong cay.

- Lan 2 (2 NST): b6 sung 3 lit dung dich dinh dudng.
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- Lan 3 (5 NST): b6 sung 5 lit dung dich dinh dudng.

- Lan 4 (7 NST): b sung 5 lit dung dich dinh dudng.

- Lan 5 (10 NST): b6 sung 5 lit dung dich dinh dudng.
- Lan 6 (14 NST): b6 sung 10 1it dung dich dinh dudng.
- Lan 7 (18 NST): b6 sung 5 lit dung dich dinh dudng.
- Lan 8 (21 NST): b6 sung 5 lit nuéc.

- Lan 9 (24 NST): b6 sung 5 lit nudc.

Néu xuit hién sau hai, dung cac thude sinh hoc dé phong trur. Néu xuit hién
bénh hai, dic biét 1a nhitng bénh & ré thi phai thu hoach sém, v€ sinh thung Xép, vE
sinh nha méang, thay toan bg gia thé, 10-15 ngay sau thi tiép tuc san xuét.

Budéc 4. Thu hoach rau cin nuéc thity canh

Thu hoach sau khi trong khoang 28 ngdy. Dung tay nhd hét ca cdy, cit gbc bod
rdi bo thanh timg b6 khdi lugng 300 g mang di tiéu thu.

Két thic thu hoach vé sinh thung x&p, thay gia thé va trong vu tiép theo; gia thé
cat thay mang di xir Iy dé str dung lai.

Quy trinh trong rau cdn nudc thily canh tinh trong nha mang duoc so dd hoa &

Hinh 3.17.
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KET LUAN VA KIEN NGHI
Két luan

Két qua nghién ciru di xac dinh dugc cac yéu td ky thuat lién quan dén k¥ thuat
san xuat cdy con gidng va thuy canh rau can nudc trong nha mang nhu:

- Hom than giam trén gi4 thé (5/6 mun dira + 1/6 phan hitu co vi sinh) va dugc
phun BA ndng d6 5 ppm anh huong tot dén sinh truéng rau can nude nhu chidu cao
chdi (17,7 cm), ty 18 nay chdi (78,1%) ciing nhu ty 1& sdng (83,4%) va ty 18 cay dat
tiéu chuan xuét vuon (73,9%) .

- Rau can nudc trong trong dung dich dinh dudng Jones (trdng cai xoong) &
khoang cach trong 4 cm x 3 cm (hang cich hang x ciy cach cay) trong diéu kién nha
mang che 1 16p ludi den (20.595-25.365 lux) sinh truong tdt nhat véi chiu cao ciy
trung binh 51,8 cm, s6 14 trung binh 1a 4,92 1, khdi luong trung binh cay 5,67 g/cay,
ning sut thuong phim 13 2.409 kg/1.000 m’, c6 ham lwong chit khd cao nhét
(13,2%), d6 ctng than cdy trung binh (2,4 N/cm?), d6 tring than cao (L = 55,3) va
ham luong nitrate trong cay khi thu hoach thap (1301 mg/kg tuoi).

Rau can nuéc duge trong trong dung dich dinh dudng Jones (trong cai xoong)
d3d diéu chinh véi 145 ppm dam sinh trudng tét (duong kinh gdc than tir 5,39 dén
5,97 mm), ning suit cao (2.779- 2.847 kg/1000 m?), va phdm chét tét (d0 Brix cao tir
1,23% dén 3,98%, ham luong canxi cao, cay mém va tréng). Ty 1& NH, /NO;
(20/80) trong dung dich dinh dudng 14 thich hop gitp rau can nudc thiy canh sinh
truong tot (chiéu cao ciy dat 50,3 cm), ning suit cao (2.400 kg/1000 m?) va chit
luong cdy tét (46 Brix cao va ham lugng nitrate trong cdy ¢ mic cho phép 734
mg/kg). Ham lugng dam trong cdy ting & giai doan tir 7 dén 21 NST va giam & giai
doan tir 21 dén 28 NST. Ham luong 1an trong cy giam ¢ giai doan tir 7 d&én 21 NST,
sau d6 lai tang 1én. Nhu vy, nhu cau vé l4n cia rau can nudc thiy canh trong thoi
gian dau thap va sau d6 ting manh vao thdi gian mot tuan trude thu hoach. Ham
luong kali trong cy hau nhu tang 1én trong sudt giai doan sinh trudong cua cay.

Rau can nude duge trong trong dung dich dinh dudng Jones da diéu chinh véi
145 ppm dam va phun GA; ndng d6 2,5 ppm vao thoi diém 7 ngay trude khi thu
hoach mang lai ning suat, hiéu qua kinh t& cao (NSTP 1a 3.033 kg/ 1.000 m*; do
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ctng than cay 1a 2,62 N/cm?; d6 tring than 1a 56,6) va khong anh huong dén phim
chit rau.

- Tur cic két qua nghién ciru d3 xay dung dugc qui trinh k¥ thuat thuy canh rau
can nudc trong hé thong thily canh tinh.
Kién nghi

Ap dung quy trinh tréng rau can nudc theo thuy canh tinh trong nha mang tir

d6 bo sung, diéu chinh quy trinh cho phu hop véi thuc té. Can nghién ctu tiép mbi
tuong quan giita ndng d6 dam, lan va kali; méi twong quan giita ndng do canxi bo
sung vao dung dich dinh dudng v4i ndng do canxi trong mo cdy dé hoan thién thém

quy trinh thiy canh rau can nudc.



131

DANH MUC CONG TRINH CUA TAC GIA

. Nguyén Thi Hoang, Pham Thi Minh Tam, Nguyén Thi Thuy Loan, Nguyén Thi
Quynh Thuan, 2017. Anh huéng cia gia thé, ndng d6 benzyladenine va loai
hom dén sy sinh trudng ciia hom gidm rau cin nuéc (Oenanthe javanica
(Blume) DC.). Tap chi Khoa hoc Céng nghé Viét Nam (ISSN 1859-4794). sb
10B/2017. Trang 20-24.

. Nguyén Thi Hoang, Pham Thi Minh Tam, Nguyén Thi Nha Trang, Nguyén Thi
Quynh Thuan, 2018. Anh hudng cua dung dich dinh dudng va bién phép che
sang dén sinh truong ning suit va pham chit rau can nudc (Oenanthe
javanica (Blume) DC.) thuy canh. Tap chi Khoa hoc Ky thudt Nong Ldm
nghiép Dai hoc Néng Lam TP. Ho Chi Minh (ISSN 1859-1523). S6 1/2018.
Trang 1-7.

. Nguyén Thi Hoang, Pham Thi Minh Tam, Nguyén Thi Quynh Thuin, Nguyén
Thi Nha Trang, 2018. Anh hudng cta khoang cach trong va tan suét suc khi
dén sinh trudng va ning suét rau can nudc (Oenanthe javanica (Blume) DC.)
thity canh. Tap chi Néng nghiép va Phdt trién Pai hoc Néng Lam TP. Ho Chi
Minh (ISSN 1859-1523). S6 4 /2018. Trang 9-14.

. Nguyén Thi Hoang, Nguyén Thi Quynh Thuan, Vd Thanh Phyung, Pham Thi Minh
Tam, 2018. Anh huong cua néng do dam va ty 1¢ néng d6 NH,/NO;™ dén sinh
truong va ning suat rau can nudc (Oenanthe javanica (Blume) DC.) thiy
canh. Tap chi Khoa hoc Cong nghé Nong nghiép Viét Nam (ISSN 1859-1558).
S6 7(92) /2018. Trang 31-36.



132

TAI LIEU THAM KHAO

1. Arney S.E. and Mancinelli P., 1966. The basic action of gibberellic acid in
elongation of meteor pea stems, New Phytologist 65:161-175.

2. Asao T., 2012. Hydroponic- A standard methodology for plant biological
researches, InTech, Croatia.

3. Ballare C.L., 1999. Keeping up with the neighbours: phytochrome sensing and
other signalling mechanisms. Trends in Plant Science 4: 97-102.

4. Barker V. A. and Pilbeam J. D., 2007. Handbook of plant nutrition, Taylor &
Francis.

5. Bo6 Nong nghiép va Phat trién Nong thon, 2010. Théng tw 68/2010/TT-BNNPTNT,
ngay 03 thang 12 ndm 2010.

6. Bridgewood L., 2003. Hydroponics soilless gardening explained, The Crowood
Press

7. Brissete J.C, Barnett T.J and Landis T.D., 1991. Container Seedlings. In- Forest
regeneration manual Eds. Duryea, M.L.; Dougherty, P.M. Netherlands:
Kluwer Academic Publishers: 117-114.

8. Calvert A., 1957. Effect of the early environment on development of flower in the
tomato. Journal of Horticultural Science 32: 9-17.

9. Champiri Roya Mahmoudieh and Bagheri Hossein, 2013. Yield and yield
component canola cultivars (Brassica napus L) under influence by planting

densities in Iran, International Research Journal of Applied and Basic
Sciences, Vol., 4 (2), 353-355.

10.Cremer F., Havelange A., Saedler H. and Huijser P., 1998. Environment control

of flowering time in Antir-rhinum majus. Physiologia Plantarum 104: 345-
350.

11. Cui Hui-Mei, Fan Xin-Min and Shu Qing, 2007. Influence of Gibberellin on
Growth and Yield of Carrot. Journal Northern Horticulture 2007-02: 9-11.

12. David, 2010. Plant Growth Factors: Light Colorado Master Gardener, Program

Colorado Gardener Certificate Training, Colorado State University Extension,
CMG Garden Notes, pp.142.

13. Dy an Papussa, 2007. Quy trinh sdan xudt rau nede tai 4 thanh phé Péng Nam A.
Trang 48-54.

14. Pang Van f?éng va Pinh Thé Loc (2003), Cong nghé maoi tré)ng hoa cho thu nhap
cao.Quyen 1 - cay hoa cuc, NXB Lao dong- Xa hoi. 82 trang.

15. bang Vian Ha va Nguyén Thi Yén, 2017. Nghién citu nhdn giong ciy Da hop
(Magnolia coco Lour.) bang phwong phdp giam hom. Tap chi Khoa hoc va
Cong ngh¢ Lam nghiép so6 4-2017: 3-9.

16.DBoan Thi Héng Cam, Nguyén Dinh Thi va Lé Diéu Tam, 2010. Nghién ciru xdc
dinh lieu lwong dam, lan, kali hop ly cho xa lach (lactuca sativa L.) trong



133

trong nha mang tai Bao Loc, Lam D&ng. Tap chi Khoa hoc, Pai hoc Hué sb
63-2010: 5-14.

17.D6 Huy Bich, Ping Quang Chung, Bui Xuan Chuong, Nguyén Thugng Dong, Db
Trung DPam, 2006. Cay thuoc va dong vdt lam thuoc o Viét Nam, tap 11, NXB
Khoa hoc va K¥ thuat, Ha Noi, trang 564-566.

18. D6 Thi Thanh Ren, Ngb Ngoc Hung, V& Thi Guong, Nguyén My Hoa (2004),
Gido trinh phi nhiéu dat. Nha xuat ban Dai hoc Can Tho, tr.101-120

19. Puong Hong Dat, 2002. S6 tay nguwoi trong rau, tdp 1, NXB Ha Noi, Ha Noi,
trang 120-122.

20. Puong Hong Dat, 2003. Ky thudt trong rau an 1d, rau dn hoa, gia vi, NXB Lao
DPong Xa Ho1, Ha Noi. 112 trang.

21. Erika N. S., 2007. Watercress (Nasturtium officinale) Production Utilizing Brook
Trout.

22. FAO, 1992. Trong trot khéng ding ddt trong nghé lam vieon. NXB FAO-Ha Noi.

23.Georgia Ouzounidou, Ilias Ilias, Anastasia Giannakoula and Parthena
Papadopoulou, 2008. Plant growth regulators treatments modulate growth,
physiology and quality characteristics of cucumis melo L. plant, Park.J. Bot.,
40(3): 1185-1193.

24.Geraldson CM., 1957. Respone of pole bean, tomatoes, sweet corn and celery to
gibberellic acid. Gulf.

25. Ghasemzadeh Ali and Ghasemzadeh Neda, 2011. Effect of shading on synthesis
and accumulation of polyphenolic compounds in ginger (Zingiber officinale
Roscoe) varieties. Journal of Medicinal Plant Reseach, Vol. 5 (11), pp 2435-
2442,

26. Goto E., Both A.J., Albright L.D., Langhans R.W. and Leed A.R., 1997. Effect of
dissolved oxygen concentration on letture growth in floating hydroponics,
Acta Hort 440 1/1997: 205-210.

27. Guzman V.L., 1969. Response of four celery varieties to levels of gibberellic acid
applied two and four weeks before harvest. Everglades Experiment Station
Belle Glade, pp 129-133.

28.Harris D., 1992. Hydroponics: the complete guide to gardening without soil. New
Holland, London.

29.Harrington J.F., 1960. The use of gibberellic acid to induce bolting and increase
seed yield of light heading lecttuce. Proceedings of American Society for
Horticultural Sciences, 75: 476-479.

30. Hoagland D.R and Arnon D.I, 1950. The water-culture method for growing
plants without soil. Circ. 347. Univ. of Calif. Agric. Exp. Station, Berkle.

31. Hoang Minh Tén, 2006, Gido trinh sinh ly thwc vat, Truong Pai hoc Nong
nghiép [ Ha Noi.



134

32. Hong Lwong, 2016. Rau can mwdec Hoang Lirong. <http://vnexpress.net/tin-
tuc/thoi-su/nong-nghiep-sach/rau-can-nuoc-hoang-luong-3501348.html>.
Truy cép ngay 20/5/2017.

33. Hussain Aatif, Igbal Kaiser, Aziem Showket, Mahato Prasanto, Negi A.K., 2014.
A Review On The Science Of Growing Crops Without Soil (Soilless Culture) —
A Novel Alternative For Growing Crops.Intl J Agri Crop Sci., Vol., 7 (11),
833-842.

34.Hussey G., 1963. The effect of temperature and light intensity on growth of the
shoot apex and leaf primordial, Growth and Development in the Young
Tomato. Journal of Experimental Botany 14 (41), pp.316-325.

35. Huynh Thi Dung va Nguyén Duy Biém, 2007. Hudng dan trong rau sach, NXB
Phu Nir, Ha N§i. Trang 186-188.

36. Jones J.B. Jr., 2005. Hydroponics: A practical Guide for the soilless Grower,
CRC Press.

37. Jones J.B. Jr., 2014. Complete Guide for Growing Plants Hydroponically, CRC
Press.

38. Joshi R.P, Singh R.D., Seth J. and Phogat K.P.S., 1975. Effect of time of planting
seedings and GA sprays on seed production of carrot variety nantes. Vegetable
Science, 2: 65-71.

39.Kim Hong, 2008. Tréng rau can mede gitip thu nhdp cao. Bao Nong nghiép Viét
Nam. Truy cép thang 05/2018 <https://nongnghiep.vn/trong-rau-can-nuoc-
giup-thu-nhap-cao-post14184.html>.

40. Kim, O.Y. and Park, J.Y., 1995. Study on the nutrient composition of hydropomic
water dropwort. J. Korean Soc. Food Nutr. 24(6), 1016-1019.

41.Knight, F.H., P.P. Brink, N.J.J. Combrink and C.J. van der Walt, 2000. Effect of
nitrogen source on potato yield and quality in the Western Cape. FSSA
Journal 2000, pp. 157-158.

42.Lam Ngoc Phuong va L& Minh Ly, 2012. Gido trinh nhdn giéng Vo tinh thuc vat,
NXB Pai hoc Can Tho.

43.Lewis D., 1953. Some factors affecting flower production in the tomato. Journal
of Horticultural Science 28: 207-220.

44. L& Duy, 2011. Anh hwéng ciia ché do anh sang hang ngdy lén sw phdt trién cia
cay xa lach xoong (Nasturtium officinale. B. Br) thuy canh, Luan van Thac si
Khoa Nong nghi¢p va Sinh hoc Ung dung, Dai hoc Can Tho, Can Tho, Viét
Nam.

45.L& Ngan, 2017. Rau can nwéc Hodng Lwong — Trién vong Thwong hiéu vang
néng nghiép Viét Nam 2018. Téng hoi Nong Nghiép va PTNT Viét Nam.
<http://tonghoinn.vn/vn/rau-can-nuoc-hoang-luong-trien-vong-thuong-hieu-
vang-nong-nghiep-viet-nam-nam-201.htmI>. Truy cap thang 3/2018.

46. Lé Sy Thai, 2011. Anh hwong cua vi khudn Azospirillum lipoferum tong hop 144
lén tang truong va nang sudt rau ma (Centella asiatica L.) ¢ huyén Chdu



135

T @dnh, tinh‘T ién Giang, Luan van Thac si khoa Khoa hoc Ty nhién, Pai hoc
Can Tho, Can Tho, Viét Nam.

47. Lé Thi Ai, 2011. Thudn dwdng va thiyy canh cdy hoa chuéng (Sinningia speciosa)
Luan van Thac si Khoa No6ng nghiép va Sinh hoc Ung dung, Pai hoc Can
Tho, Viét Nam.

48. Lé Vian Tri, 2002. Giberellin chat kich thich tang truong thuc vat, NXB Khoa
hoc va Ky thuat Ha Noi, Viét Nam.

49. Lilian K.U., Ricardo T.F., Adriane M.A. and Deonisio D., 2010. The vegetative
development of Sinningia leucotricha Hoehne (Moore) under different levels
of shading. Brazilian Archives of Biology and Technology 53 (1), pp.47-53.

50. Mai Thi Phuong Anh, 1996. Rau va trong rau, NXB Nong nghiép, Ha Noi, trang
145.

51. Mengel K. and Kirkby E.A., 1982. Principles of Plant Nutrition, International
Potash Institute Bern, Switzerland.

52.Morton J.F. and Snyder G.H., 1978. Trial of water celery as an aquatic flavoring
herb for everglades farmlands, IFAS Collectanea, University of Miami, Coral
Gables, pp.301-305.

53.Mostafa Naghizaded and Rohollah Hansanzadeh, 2012. Effect of Plant Density on
Yeild, Yield Components, Oil and Protein of Canada Cultivars in Hajiabad.
Advandces in Environmental Biology, 6(3):1000-1005.

54.Munir M., Muhammad J., Jalaluddin B. and Rehman K.K., 2003. Impact of light
intensity on flowering time and plant quality of Antirrhinum majus L. cultivar
Chimes White. Joumal of Zhejiang University Science 5 (1), pp.400-405.

55. Ngbé Hong Binh, T6 Thi Thu Ha, Nguyén Thi Lién Huong va bang Hi¢p Hoa,
2011.Béo cao khoa hoc: Keét qua nghién ciru va chon tao giong cai lan 8RA02
phuc vu an troi. Vién Nghién clru rau qua, 18 trang.

56.Ninh Thi Phip va Nguyen Tat Canh, 2009. Nghién citu kj thudt nhan giiiong mot
s6 logi cdy thudc tam bang phwong phap giam canh tai Sapa- Lao Cai. Tap
chi Khoa hoc va Phat trién 2009: Tap 7, s6 5:612-619

57.Nguyen, N. C., 2016. Survey, collection and characterization of indigenous and
non-indigenous cucurbits in Vietnam. Pp 146 — 148. <https://edoc.hu-
berlin.de/bitstream/handle/18452/18219/nguyen.pdf?sequence=1>. Truy cap
ngay 5/9/2018.

58.Nguyén Thanh Hai, 2009. Tinh tich img ciia mét sé logi rau o ving Bac Trung
B¢. Tap chi Thong tin va Khoa hoc Cong nghé Ngh¢ An, s6 3/2009.

59.Nguyén Vian Hoan, 1999. Vion rau dinh dudng gia dinh, NXB Néng nghiép,
trang 77-78.

60. Nguyén Thi Huong, 2004. Gido trinh cdy rau dinh dwéng trong bita an gia dinh,
NXB Thanh Ho4, trang 19-20.



136

61.Nguyén Nhu Khanh va Nguyén Vin Dinh, 2014. Gido trinh cdc chat diéu hoa
sinh truong thuc vat. NXB Gido duc Viét Nam, trang 166-243 va trang 366-
373.

62.Nguyén Hoang My, 2014. Piéu tra hién trang sdn xudt rau can nioc(Oenanthe
Javanica (Blum) DC.) tai xa Gia Kiém, huyén T hong Nhdt, tinh Dong Nai.
Luan vin t6t nghiép K¥ su nganh Nong hoc. Pai hoc Nong 1am, Tp H6 Chi
Minh, Viét Nam.

63.Nguyén Xuan Nguyén, 2004, Ky thudt thiy canh va sdan xudt rau sach, NXB
Khoa hoc va Ky thuat, Ha N6i, Viét Nam.

64.Nguyén Thi Minh Phwong, 2007. Cdy dn qud ddc sin va ky thudt trong,
NXB Nong nghiép, Ha Noi

65.Nguyén Truong Thanh, 2004. Qudn Iy tong hop dich hai trén rau ho thip tw.
NXB Lao dong xa hdi, trang 18.

66.Nguyén Thi Kleu Tién, 2013. Anh hwong ciia Benzyl adenine 1én sit sinh trieong
va phat trzen ciia cdi xa lach (Lactuca sativa L.) trong diéu kién nha ludi.
Luin van tot nghi€p dai hoc nganh cur nhan Sinh hoc, khoa Khoa hoc Tu
nhién, truong Pai hoc Can Tho.

67.Nguyén Phi Hung, L¢ Thi Y Yén, Pham Thi Xuyén, 2008. Nghién ciru tuyén chon
va phdt trién mét sé giong rau cdi cho vung niii phia Bac. Tap chi Khoa hoc
va Cong nghé nong nghi¢p Vi¢t Nam, so6 1/2008.

68.Nguyén Dirc Luong va Nguyén Thi Thuy Duong, 2003. Céng nghé sinh hoc moi
truong, Tap 1-Cong nghé xu Iy nuwoc thai, NXB Dai hoc Qubc gia Tp. HCM,
Truong Pai hoc Bach khoa, Vi¢t Nam.

69. Nguyen Vin Thao, Nguyen Thu Ha va P Nguyén Hai, 2016. Anh huéng cia cdc
mirc dam, lan, kali dén cdy ca chua trong trén gid thé hiru co. Tap chi KH
Nong nghiép Viét Nam 2016, tap 14, so6 8: 1207-1218.

70.Nguyén Vin Thing, Tran Khic Thi, 1996 . S6 tay nguoi trong rau, NXB Nong
nghi¢p, Ha Noi, Viét Nam, trang 65.

71.Park K.H., 2004. Cultivating method for high content of calcium dropwort
containing selenium. The Republic of Korea the Industrial Property Office
Patent No:0444653.

72. Patten G.F.V, 2008. Gardening indoors with soil and hydroponics, Van Patten.

73. Pham Hoang H, 1999. Cdy c¢6 Viét Nam — Quyén II. Nha xuét ban Tré. Trang
483.

74. Pham Thi Minh Tam, 2001. Gido trinh cdy rau. Khoa Nong hoc, Pai hoc Nong
Lam TP. HCM.

75.Pham Hoéng Cuc; Tran Vin Hai, Tran Thi Ba. 2001. K thudt trong rau. Nha xuét
ban Nong nghiép TP. HCM.

76.Pham Thi Minh Tam; V6 Thi Thu Oanh; Nguyén Thj Thiy Liéu, 2015a. Nghién
ctru qui trinh san xuat rau Can nudc (Oenanthe javanica (Blume) DC.) an toan



T7.

78.

79.
80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

137

tai huyén Phudc Long, tinh Bac Liéu, dé tai nghién ctru khoa hoc tinh Bac
Liéu.

Pham Thi Minh Tam; V& Thi Thu Oanh; Nguyén Thi Thuy Liéu, 2015b. Hién
trang san xuit rau can nudc tai xd Vinh Thanh va Vinh Phu Déng huyén
Phuéc Long. Théng tin Khoa hoc va Céng nghé tinh Bac Liéu, sb 2/2015.
Trang 61-66.

Quéc Huy, 2014. Kién Giang: Trong rau can nudc... twéc nghéo,
<http://laodong.com.vn/kinh-te/kien-giang-trong-rau-can-nuoc-tuoc-ngheo-
238654.bld>. Truy cap ngay 19/5/2017.

Raviv M. and Lieth J.H., 2008. Soilless culture: Theory and practice. Elsevier.

Resh M.H., 2013a. Hobby hydroponics. Second edition,Taylor & Francis,
NewYork, 128 pages.

Resh M.H., 2013b. Hydroponic Food Production: a definitive Guidebook for the
Advanced Home Gardener and the Commercial Hydroponic Grower. Seventh
edition, Newconcept press, USA, 524 pages .

Roberto G.L and Erik S.R, 2003. Photosynthetic daily light integral during
propagation influences rooting and growth of cuttings and subsequent

development of New Guinea impatiens and petunia. Hortscience, 43, pp 2052-
2059.

Roberto Keith, 2003. How to Hydroponics. Fourth edition,The Futuregarden
Press, NewYork, 100 pages.

Schwarz M., 1995. SoillessCulture Management, Springer Berlin Heidelberg,
198 pages.

Singh Shashank, Kuldeep Singh and S.P. Singh, 1995. Effect of hormones on
growth and yield characters of seed crop of kharif onion (4llium cepa L.),
Indian Journal of Plant Physiology, 38 (3): 193-196.

Singh A. and Singh zk., 1983. Effect of sowing dates on growth and yield of
Ammi majus L., Indian Drug, 20:183-184.

Slism, “Understand food nutrition at a glance and calculate calories”.
<http://slism.com/calorie/106117/#foodDataDetail>. Truy cap  ngay
11/6/2013.

Sonneveld Cees and Voogt Wim, 2009. Plant Nutrition of Greenhouse crops,
Springer.

Souza 1.R.P and Macadam J.M., 2001. Gibberellic acid and dwarfism effects on
the growth dynamics of B73 maize (Zea mays L.) leaf blades: a transient
increase in apoplastic peroxidase activity precedes cessation of cell
elongation, Experimental Botany, Vol.52, N0.361: 1673-1682.

Takatori F.H, Lorenz O.A. and Zink F.W., 1959. Gibberellin spray on celery.
California Agriculture.

Ta T}‘lu Clc; Nguyéq Thi Truong; Vuong Thi Tuyét, 2005. Giao trinh ky thuat
trong rau. Nha xuat ban Ha Noi.



138

92. Thomas B. and Vince-Prue D., 1997. Photoperiodism in Plants, Academic Press,
London.

93.Tran Thi My Tién, 2013. Anh huwong ciia benzyl adenine lén sy sinh truéng va
phat trién cia cdy rau muong (Ipomoea aquatic) trong diéu kién nha lwdi.
Luin van tot nghi€p dai hoc nganh ct nhan Sinh hoc, khoa Khoa hoc Tu
nhién, truong Pai hoc Can Tho.

94.Tran Trung Nghia, Pham Thi Ly, Lé Hung Tién, Lé Chi Hoan va Hoan Vin Hoa,
2018. Nghién ciru ky thudt nhin giong vé tinh cdy rau ding bién (Bacopa
Monnieri (L.) Wettst.).Tap chi Khoa hoc, Truong Pai hoc Hong Puc, sb
40.2018: 91-98.

95. Tran Khic Thi, Té6 Thi Thu Ha, Nguyén Thu Hién, Pham M¥ Linh, Lé Thi
Tinh, 2009. Rau an la va hoa. Nha xuat ban khoa hoc ty nhién va cong nghé,
trang 7-136.

96.Trung tam Khuyén nong Tp H6 Chi Minh, 2009. Cdm nang trong rau an lé an
toan, 42 trang.

97.Villegas E., M. Perez, and M.T. Lao, 2006. Influence of lighting levels by shading
cloths on cyclamen persicumquality. Acta Horticulture. (ISHS) 711, 145-150

98. V& Van Chi va Tran Hop, 1999. Cdy c6 ¢6 ich & Viét Nam, tap 1, NXB Gido
duc, Tp H6 Chi Minh, trang 350-351.

99. V& Vian Chi, 2012. Tur dién cdy thuéc Viét Nam — Téap 1. Nha xuat ban Y hoc.
Trang 365.

100. V& Chi Tinh, 2010. Anh huéng cia bién phdp che sdang lén sw sinh truong va
nang suat rau can nuwoc (Oenathe stolonifera DC.). Luan van tot nghiép Ky su
Nong hoc, Pai hoc Can Tho, Can Tho, Vi¢t Nam.

101. Vi Quang Séang, 2010. Gido trinh sinh Iy thuc vat ung dung, Truong Pai hoc
Nong nghiép 1 Ha Noi.
102. Vi Thanh Hai, 2005. Nghién ciru mot s6 bién phap ky thuat nham mé rong thoi

vu trong rau can. Pé tdi cdp trwong, mi s6:T2005-01-11, Pai hoc Néng
nghiép I.

103. Vii Thanh Hai, 2006. Nghién ctru bién phap k¥ thudt nhan giéng rau can trong
mua he. Hoi thao khoa hoc cong nghé quan ly nong hoc vi su phat trién nong
nghiép bén virng ¢ Viét Nam, Pai hoc Nong nghiép I 10/10/2006, trang 81-84.

104. Vi Thanh Hai, 2008. Nghién ciru anh huong cua bién phap che sang va s6 cdy
trong khom deén sinh truong cua rau can nuoc (Oenanthe stolonifera Wall.)
trong trai vu. Tap chi Khoa hoc va Phat trién 2008: Tap VI, So6 2:242-247, Pai
hoc Nong nghi¢p Ha Noi, Viét Nam.

105. Wiebel J., EK. Chacko, W.J. Downton, P. Ludders, 1994. Influence of

irradiance on photosynthesis, morphology and growth of mangosteen
(Garcinia mangostana L.) seedings. Tree Physiology, 14, pp.263-274.



139

PHU LUC

Phu luc 1: Mirc gi6i han t6i da cho phép ciia ham lwong nitrate (NO5) trong mot

s0 san pham rau twoi (mg/kg) theo Quyét dinh s6 867/1998 ciia Bo Y té.

STT Tén rau mg/kg STT Tén rau mg/kg
1 Bip cai <500 8 Ca tim <400

2 Suhao <500 9  Duahéu <60

3 Sup lo <500 10 Duabd <90

4 Caicu <500 11 Dua chudt <150

5 Xa lach < 1.500 12 Khoai tay <250

6 Dau an qua <200 13 Hanh tay <80

7 Ca chua <150

Nguon: Bo Y Té, 1998

Phu luc 2: Tém tat két qua xir Iy thong ké s6 liéu cac thi nghiém biang phin mém

SAS 9.1
Thi nghiém 1:
KET QUA XU' LY THONG KE TY
The ANOVA Procedure

LE SONG

Dependent Variable: TLS
Sum of
Source DF Squares Mean Square F Value
Model 5 286.8883417 57.3776683 35.28
Error 6 9.7594833 1.6265806
Corrected Total 11 296.6478250
R-Square Coeff Var Root MSE Y Mean
0.967101 1.646123 1.275375 77.47750
Source DF Anova SS Mean Square F Value
rep 2 11.5224500 5.7612250 3.54
T 3 275.3658917 91.7886306 56.43
The ANOVA Procedure
Alpha 0.05
Error Degrees of Freedom 6
Error Mean Square 1.626581
Critical Value of t 2.44691
Least Significant Difference  2.5481
Means with the same letter are not significantly different.
t Grouping Mean N T
A 82.350 3 3
A
A 81.197 3 2
B 76.123 3 4
C 70.240 3 1
The ANOVA Procedure
Alpha 0.01
Error Degrees of Freedom 6
Error Mean Square 1.626581
Critical Value of t 3.70743
Least Significant Difference 3.8607

Means with the same letter are not sign

t Grouping Mean N
A 82.350 3
A
A 81.197 3
B 76.123 3
C 70.240 3

KET QUA XU' LY THONG KE TV LE
The ANOVA Procedure
Dependent Variable: TLXV

ificantly different.
T
3
2
4
1

XUAT VUON

Pr > F
0.0002

Pr > F
0.0964
<.0001
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Sum of
Source DF Squares Mean Square F Value
Model 5 509.6589667 101.9317933 90.49
Error 6 6.7586000 1.1264333
Corrected Total 11 516.4175667
R-Square Coeff Var Root MSE Y Mean
0.986913 1.906191 1.061336 55.67833
The ANOVA Procedure
Alpha 0.05
Error Degrees of Freedom 6
Error Mean Square 1.126433
Critical Value of t 2.44691
Least Significant Difference 2.1204
Means with the same letter are not significantly different.
t Grouping Mean N T
A 64.1233 3 2
B 59.6300 3 3
C 51.2100 3 4
D 47.7500 3 1
The ANOVA Procedure
Alpha 0.01
Error Degrees of Freedom 6
Error Mean Square 1.126433
Critical Value of t 3.70743
Least Significant Difference  3.2128

Means with the same letter

Dependent Variable: C7

Source
Model
Error
Corrected Total

t Grouping Mean N
A 64.1233 3
B 59.6300 3
C 51.2100 3
D 47.7500 3

are not significantly different.

B hAwWNAH

KET QUA XU LY THONG KE TV LE DAM CHOI 7 NSG
The ANOVA Procedure

Sum of
DF Squares Mean Square F Value
3 198.8724917 66.2908306 15.64
8 33.9149333 4.2393667
11 232.7874250
R-Square Coeff var Root MSE Y Mean
0.854309 3.938544 2.058972 52.27750
The ANOVA Procedure
Alpha 0.01
Error Degrees of Freedom 8
Error Mean Square 4.239367
Critical Value of t 3.35539
Least Significant Difference 5.6409

Means with the same letter are not significantly different.

Dependent Variable: C10

Source
Model
Error
Corrected Total

t Grouping Mean N
A 58.710 3
B 52.827 3
B
B 49.133 3
B
B 48.440 3

-
NT2
NT1
NT4

NT3

KET QUA XU LY THONG KE TV LE PAM CHOI 10 NSG

The ANOVA Procedure

Sum of

DF Squares

3 173.1846000

8 46.6754667

11 219.8600667
R-Square Coeff Var Root M
0.787704 4.293637 2.4154
The ANOVA Procedure

Alpha

Error Degrees of Freedom
Error Mean Square

Critical Value of t

Least Significant Difference

Mean Square F Value
57.7282000 9.89
5.8344333
SE Y Mean
57 56.25667
0.01
8
5.834433
3.35539
6.6175

Means with the same letter are not significantly different.

Pr > F
<.0001

Pr > F
0.0010

Pr > F
0.0046



Dependent Variable: C13

Source
Model
Error
Corrected Total
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t Grouping Mean N
A 62.743 3
B 55.133 3
B
B 53.633 3
B
B 53.517 3

KET QUA XU LY THONG KE TV LE DAM
The ANOVA Procedure

Sum of
DF Squares Mean Square F Value
3 222.1850667 74.0616889 12.06
8 49.1136000 6.1392000
11 271.2986667
R-Square Coeff Var Root MSE Y Mean
0.818969 4.123154 2.477741 60.09333
The ANOVA Procedure
Alpha 0.01
Error Degrees of Freedom 8
Error Mean Square 6.1392
Critical Value of t 3.35539
Least Significant Difference 6.7882

T
NT2
NT1
NT4
NT3

CHOI 13 NSG

Means with the same letter are not significantly different.

Dependent Variable: C16

Source
Model
Error
Corrected Total

t Grouping Mean N
A 67.473 3
B 58.593 3
B
B 57.327 3
B
B 56.980 3

T
NT2
NT3
NT1

NT4

KET QUA XU LY THONG KE TV LE PAM CHOI 16 NSG

The ANOVA Procedure

Sum of
DF Squares Me
3 272.8311583 9
8 44.7249333
11 317.5560917
R-Square Coeff Var Root MSE
0.859159 3.723883 2.364448
The ANOVA Procedure
Alpha
Error Degrees of Freedom
Error Mean Square 5
Critical Value of t
Least Significant Difference

an Square F
0.9437194
5.5906167

Y Mean
63.49417

0.01

8
.590617
3.35539
6.4778

Value
16.27

Means with the same letter are not significantly different.

Dependent Variable: C19

Source
Model
Error
Corrected Total

t Grouping Mean N
A 70.010 3
A
A 66.090 3
B 59.283 3
B
B 58.593 3

T
NT2

NT3
NT4

NT1

KET QUA XU LY THONG KE TY LE DPAM CHOI 19 NSG

The ANOVA Procedure

Sum of
DF Squares Me
3 395.1110917 13

8 37.3510000

11 432.4620917
R-Square Coeff Var Root MSE
0.913632 3.327613 2.160758

The ANOVA Procedure
Alpha

Error Degrees of Freedom

Error Mean Square 4

Critical Value of t

an Square
1.7036972
4.6688750

Y Mean
64.93417

0.01

8
.668875
3.35539

F Value

28.21

Pr > F
0.0024

Pr > F
0.0009

Pr > F
0.0001
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Least Significant Difference

5.9197

Means with the same letter are not significantly different.

Dependent Variable: C22

Source
Model
Error
Corrected Total

t Grouping Mean N
A 72.307 3
A
A 68.743 3
B 59.747 3
B
B 58.940 3

T
NT2

NT3
NT4

NT1

KET QUA XU LY THONG KE TV LE DAM CHOI 22 NSG

The ANOVA Procedure

Sum of
DF Squares Mean Square F
3 440.7936333 146.9312111
8 41.4107333 5.1763417
11 482.2043667
R-Square Coeff Vvar Root MSE Y Mean
0.914122 3.439478 2.275158 66.14833
The ANOVA Procedure
Alpha 0.01
Error Degrees of Freedom 8
Error Mean Square 5.176342
Critical Value of t 3.35539
Least Significant Difference 6.2332

Value
28.39

Means with the same letter are not significantly different.

Dependent Variable: CC7

Source
Model
Error
Corrected Total

Dependent Variable: CC10

Source
Model
Error
Corrected Total

t Grouping Mean N
A 73.587 3
A
A 70.590 3
B 61.017 3
B
B 59.400 3

T
NT2

NT3
NT4

NT1

KET QUA XU LY THONG KE CHIEU CAO CHOI 7 NSG

The ANOVA Procedure

Sum of
DF Squares Mean Square F Value
3 1.58926667 0.52975556 8.26
8 0.51333333 0.06416667
11 2.10260000
R-Square Coeff Var Root MSE Y Mean
0.755858 10.13246 0.253311 2.500000
The ANOVA Procedure
Alpha 0.01
Error Degrees of Freedom 8
Error Mean Square 0.064167
Critical Value of t 3.35539
Least Significant Difference 0.694
Means with the same letter are not significantly different.
t Grouping Mean N T
A 2.9833 3 2
A
B A 2.5667 3 1
B A
B A 2.4900 3 3
B
B 1.9600 3 4
KET QUA XU LY THONG KE CHIEU CAO CHOI 10 NSG
The ANOVA Procedure
Sum of
DF Squares Mean Square F Value
3 3.64562500 1.21520833 14.12
8 0.68846667 0.08605833
11 4.33409167
R-Square Coeff Var Root MSE Y Mean
0.841151 8.180999 0.293357 3.585833
The ANOVA Procedure
Alpha 0.01

Pr > F
0.0001

Pr > F
0.0078

Pr > F
0.0015
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Error Degrees of Freedom 8
Error Mean Square 0.086058
Critical Value of t 3.35539
Least Significant Difference 0.8037

Means with the same letter are not significantly different.

t Grouping Mean N T
A 4.3033 3 2
A
A 3.7467 3 1
A
B A 3.5267 3 3
B
B 2.7667 3 4

KET QUA XU LY THONG KE CHIEU CAO CHOI 13 NSG
The ANOVA Procedure

Dependent Variable: CC13

Sum of
Source DF Squares Mean Square F Value Pr > F
Model 3 8.10435833 2.70145278 17.63 0.0007
Error 8 1.22593333 0.15324167
Corrected Total 11 9.33029167
R-Square Coeff Vvar Root MSE Y Mean
0.868607 7.624625 0.391461 5.134167
The ANOVA Procedure
Alpha 0.01
Error Degrees of Freedom 8
Error Mean Square 0.153242
Critical Value of t 3.35539
Least Significant Difference 1.0725
Means with the same letter are not significantly different.
t Grouping Mean N T
A 6.2500 3 2
A
B A 5.2133 3 1
B
B 5.1433 3 3
¢ 3.9300 3 4
KET QUA XU LY THONG KE CHIEU CAO CHOI 16 NSG
The ANOVA Procedure
Dependent Variable: CC16
Sum of
Source DF Squares Mean Square F Value Pr > F
Model 3 13.42446667 4.47482222 22.64 0.0003
Error 8 1.58133333 0.19766667
Corrected Total 11 15.00580000
R-Square Coeff Var Root MSE Y Mean
0.894619 6.253125 0.444597 7.110000
The ANOVA Procedure
Alpha 0.01
Error Degrees of Freedom 8
Error Mean Square 0.197667
Critical Value of t 3.35539
Least Significant Difference 1.218
Means with the same letter are not significantly different.
t Grouping Mean N T
A 8.6100 3 2
B 7.3533 3 3
B
C B 6.8067 3 1
C
[« 5.6700 3 4
KET QUA XU LY THONG KE CHIEU CAO CHOI 19 NSG
The ANOVA Procedure
Dependent Variable: CC19
Sum of
Source DF Squares Mean Square F Value Pr > F
Model 3 21.42976667 7.14325556 25.80 0.0002
Error 8 2.21500000 0.27687500
Corrected Total 11 23.64476667
R-Square Coeff Var Root MSE Y Mean
0.906322 5.578962 0.526189 9.431667
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The ANOVA Procedure

Alpha

Error Degrees of Freedom
Error Mean Square

Critical Value of t

Least Significant Difference

0.01

8
0.276875
3.35539
1.4416

Means with the same letter are not significantly different.

Dependent Variable: CC22

Source
Model
Error
Corrected Total

Means with the same letter

Dependent Variable: SL7

Source
Model
Error
Corrected Total

t Grouping Mean
A 11.3567
A
B A 9.9500
B
B ¢ 8.5133
C
C 7.9067

KET QUA XU LY THONG KE CHIEU CAO CHOI 22 NSG

The ANOVA Procedure

NOOT
3 2
303
31
3 4

Sum of
DF Squares Mean Square F Value
3 33.01255833 11.00418611 35.94
8 2.44953333 0.30619167
11 35.46209167
R-Square Coeff Var Root MSE Y Mean
0.930925 4.570903 0.553346 12.10583
The ANOVA Procedure
Alpha 0.01
Error Degrees of Freedom 8
Error Mean Square 0.306192
Critical Value of t 3.35539
Least Significant Difference 1.516

t Grouping Mean N
A 14.4667 3
B 12.8600 3
C 10.6200 3
C
C 10.4767 3

T
2
3
1

4

KET QUA XU LY THONG KE SO LA 7 NSG

The ANOVA Procedure

are not significantly different.

Sum of
DF Squares Mean Square F Value
3 0.17416667 0.05805556 18.14
8 0.02560000 0.00320000
11 0.19976667
R-Square Coeff Var Root MSE Y Mean
0.871850 8.464121 0.056569 0.668333
The ANOVA Procedure
Alpha 0.01
Error Degrees of Freedom 8
Error Mean Square 0.0032
Critical Value of t 3.35539
Least Significant Difference 0.155

Means with the same letter are not significantly different.

Dependent Variable: SL10

Source
Model
Error
Corrected Total

t Grouping Mean N
A 0.76667 3
A
A 0.74000 3
A
A 0.70333 3
B 0.46333 3

T
NT2

NT1

NT3
NT4

KET QUA XU’ LY THONG KE SO LA 10 NSG

The ANOVA Procedure

Sum of
DF Squares
3 0.32666667
8 0.24860000
11 0.57526667
R-Square Coeff Var Root M

Mean Square F Value
0.10888889 3.50
0.03107500

SE Y Mean

Pr > F
<.0001

Pr > F
0.0006

Pr > F
0.0693



Dependent Variable: SL13

Source
Model
Error
Corrected Total

Dependent Variable: SL16

Source
Model
Error
Corrected Total

Dependent Variable: SL19

Source
Model
Error
Corrected Total
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0.567853 15.55421

0.176281

1.133333

KET QUA XU LY THONG KE SO LA 13 NSG
The ANOVA Procedure

Sum of
DF Squares Mean Square F
3 0.48546667 0.16182222
8 0.47480000 0.05935000
11 0.96026667
R-Square Coeff Var Root MSE Y Mean
0.505554 14.30246 0.243619 1.703333

KET QUA XU LY THONG KE SO LA 16 NSG
The ANOVA Procedure

Sum of
DF Squares Mean Square F
3 1.02936667 0.34312222
8 0.73320000 0.09165000
11 1.76256667
R-Square Coeff Var Root MSE Y Mean
0.584016 12.94672 0.302738 2.338333

KET QUA XU LY THONG KE SO LA 19 NSG
The ANOVA Procedure

Sum of
DF Squares Mean Square F
3 2.43129167 0.81043056
8 1.03020000 0.12877500
11 3.46149167
R-Square Coeff Var Root MSE Y Mean
0.702383 11.98505 0.358852 2.994167
The ANOVA Procedure
Alpha 0.05
Error Degrees of Freedom 8
Error Mean Square 0.128775
Critical Value of t 2.30600
Least Significant Difference 0.6757

Means with the same letter are not significantly different.

Dependent Variable: SL22

Source
Model
Error
Corrected Total

t Grouping Mean
A 3.3633
A
A 3.3000
A
A 3.0767
B 2.2367

N T

3 NT2
3 NT3
3 NT4
3 NT1

KET QUA XU LY THONG KE SO LA 22 NSG
The ANOVA Procedure

Sum of
DF Squares Mean Square F
3 4.91953333 1.63984444
8 1.33773333 0.16721667
11 6.25726667
R-Square Coeff Var Root MSE Y Mean
0.786211 11.16255 0.408921 3.663333
The ANOVA Procedure
Alpha 0.01
Error Degrees of Freedom 8
Error Mean Square 0.167217
Critical Value of t 3.35539
Least Significant Difference 1.1203

Value Pr > F
2.73 0.1141
Value Pr > F
3.74 0.0601
Value Pr > F
6.29 0.0168
Value Pr > F
9.81 0.0047

Means with the same letter are not significantly different.

t Grouping Mean
A 4.0967
A
A 4.0700
A
A 3.9267
B 2.5600

N T

3 NT3
3 NT2
3 NT4
3 NT1
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KET QUA XU LY THONG KE SO CHOI 7 NSG
The ANOVA Procedure
Dependent Variable: SC7

Sum of
Source DF Squares Mean Square F Value Pr > F
Model 3 0.14326667 0.04775556 2.54 0.1301
Error 8 0.15060000 0.01882500
Corrected Total 11 0.29386667
R-Square Coeff Var Root MSE Y Mean
0.487523 13.67484 0.137204 1.003333
KET QUA XU LY THONG KE SG CHOI 10 NSG
The ANOVA Procedure
Dependent Variable: SC1@
Sum of
Source DF Squares Mean Square F Value Pr > F
Model 3 0.27763333 0.09254444 6.98 0.0127
Error 8 0.10606667 0.01325833
Corrected Total 11 0.38370000
R-Square Coeff Var Root MSE Y Mean
0.723569 10.05632 0.115145 1.145000
The ANOVA Procedure
Alpha 0.05
Error Degrees of Freedom 8
Error Mean Square 0.013258
Critical Value of t 2.30600
Least Significant Difference 0.2168
Means with the same letter are not significantly different.
t Grouping Mean N T
A 1.28333 3 NT2
A
A 1.25333 3 NT1
A
A 1.14667 3 NT3
B 0.89667 3 NT4
KET QUA XU LY THONG KE SG CHOI 13 NSG
The ANOVA Procedure
Dependent Variable: SC13
Sum of
Source DF Squares Mean Square F Value Pr > F
Model 3 0.38582500 0.12860833 15.27 0.0011
Error 8 0.06740000 0.00842500
Corrected Total 11 0.45322500
R-Square Coeff Var Root MSE Y Mean
0.851288 7.570128 0.091788 1.212500
The ANOVA Procedure
Alpha 0.01
Error Degrees of Freedom 8
Error Mean Square 0.008425
Critical Value of t 3.35539
Least Significant Difference 0.2515
Means with the same letter are not significantly different.
t Grouping Mean N T
A 1.43667 3 NT2
A
A 1.26000 3 NT1
A
A 1.21667 3 NT3
B 0.93667 3 NT4
KET QUA XU LY THONG KE S6 CHOI 16 NSG
The ANOVA Procedure
Dependent Variable: SC16
Sum of
Source DF Squares Mean Square F Value Pr > F
Model 3 0.37515833 0.12505278 19.82 0.0005
Error 8 0.05046667 0.00630833
Corrected Total 11 0.42562500
R-Square Coeff Var Root MSE Y Mean
0.881429 6.523615 0.079425 1.217500
The ANOVA Procedure
Alpha 0.01

Error Degrees of Freedom 8
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0.006308
3.35539
0.2176

Error Mean Square
Critical Value of t
Least Significant Difference

Means with the same letter are not significantly different.

t Grouping Mean N T
A 1.45333 3 NT2
A
B A 1.25333 3 NT1
B
B 1.20667 3 NT3
C 0.95667 3 NT4

KET QUA XU LY THONG KE SG CHOI 19 NSG
The ANOVA Procedure
Dependent Variable: SC19

Sum of
Source DF Squares Mean Square F Value
Model 3 0.40856667 0.13618889 32.62
Error 8 0.03340000 0.00417500
Corrected Total 11 0.44196667
R-Square Coeff Var Root MSE Y Mean
0.924429 5.332675 0.064614 1.211667
The ANOVA Procedure
Alpha 0.01
Error Degrees of Freedom 8
Error Mean Square 0.004175
Critical Value of t 3.35539
Least Significant Difference 0.177

Means with the same letter are not significantly different.

t Grouping
A

B
B
B
C

Mean
1.48333
1.23000

1.16667
0.96667

N
3
3

3
3

T
NT2
NT3

NT1
NT4

KET QUA XU LY THONG KE S6 CHOI 22 NSG

Dependent Variable: SC22

The ANOVA Procedure

Sum of
Source DF Squares Mean Square F Value
Model 3 0.49716667 0.16572222 31.57
Error 8 0.04200000 0.00525000
Corrected Total 11 0.53916667
R-Square Coeff Var Root MSE Y Mean
0.922102 6.097353 0.072457 1.188333
The ANOVA Procedure
Alpha 0.01
Error Degrees of Freedom 8
Error Mean Square 0.00525
Critical Value of t 3.35539
Least Significant Difference ©.1985
Means with the same letter are not significantly different.
t Grouping Mean N T
A 1.48667 3 NT2
B 1.24000 3 NT3
B
C B 1.09333 3 NT1
C
« 0.93333 3 NT4

Thi nghiém 2:

KET QUA XU LY THONG KE TV LE SONG
The GLM Procedure
Class Level Information

Class Levels Values

rep 3 123

C 3 123

M 3 123
Number of Observations Read 27
Number of Observations Used 27

The GLM Procedure
Dependent Variable: TLS
Sum of
Squares

Source DF Mean Square

F Value

Pr > F
<.0001

Pr > F
<.0001

Pr > F
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Model 10 3028.650000 302.865000 28.68
Error 16 168.959600 10.559975
Corrected Total 26 3197.609600
R-Square Coeff Var Root MSE Y Mean
0.947161 4.706172 3.249612 69.05000
Source DF Type I SS Mean Square F Value
rep 2 16.670467 8.335233 0.79
C 2 2674.145489 1337.072744 126.62
M 2 268.707822 134.353911 12.72
C*M 4 69.126222 17.281556 1.64
Source DF Type III SS Mean Square F Value
rep 2 16.670467 8.335233 0.79
C 2 2674.145489 1337.072744 126.62
M 2 268.707822 134.353911 12.72
C*M 4 69.126222 17.281556 1.64
The GLM Procedure
Alpha 0.05
Error Degrees of Freedom 16
Error Mean Square 10.55998
Critical Value of t 2.11991
Least Significant Difference  3.2474
Means with the same letter are not significantly different.
t Grouping Mean N C
A 77.816 9 2
B 74.203 9 3
C 55.131 9 1
The GLM Procedure
Alpha 0.05
Error Degrees of Freedom 16
Error Mean Square 10.55998
Critical Value of t 2.11991
Least Significant Difference 3.2474

L
C

W wWwwNNNERE R

Means with the same letter are not significantly different.

AR NWNWNEDN

Std Dev

.81845702
.96937384
.35204167
.14000531
.26994126
.60128218
.30538500
.38000000
.34508471

t Grouping Mean N M
A 72.470 9 2
A
A 69.821 9 3
B 64.859 9 1
The GLM Procedure
evel of Level of = —--mmme---o-- Y-mmmmm e
M N Mean
1 3 49.9400000
2 3 57.5533333
3 3 57.9000000
1 3 72.0866667
2 3 83.3866667
3 3 77.9733333
1 3 72.5500000
2 3 76.4700000
3 3 73.5900000
The GLM Procedure
Alpha 0.01
Error Degrees of Freedom 16
Error Mean Square 10.55998
Critical Value of t 2.92078
Least Significant Difference 4.4743
Means with the same letter are not significantly different.
t Grouping Mean N C
A 77.816 9 2
A
A 74.203 9 3
B 55.131 9 1
The GLM Procedure
Alpha 0.01
Error Degrees of Freedom 16
Error Mean Square 10.55998
Critical Value of t 2.92078
Least Significant Difference 4.4743

Means with the same letter are not significantly different.

<.0001

Pr > F
0.4711
<.0001
0.0005
0.2137
Pr > F
0.4711
<.0001
0.0005
0.2137



t Grou
Level of L
C M
1 1
1 2
1 3
2 1
2 2
2 3
3 1
3 2
3 3

Dependent Variable: TLS

Source
Model
Error
Corrected Total

Source
rep

(@)
Source
rep

(@)

Number of Means
Critical Range 5
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Std Dev

.81845702
.96937384
.35204167
.14000531
.26994126
.60128218
.30538500
. 38000000

ping Mean N M
A 72.470 9 2
A
A 69.821 9 3
B 64.859 9 1
The GLM Procedure
evel of = -----m-eo----- Yo-oommmmmmm o
N Mean
3 49.9400000 2
3 57.5533333 1
3 57 .9000000 2
3 72.0866667 3
3 83.3866667 2
3 77.9733333 3
3 72.5500000 2
3 76.4700000 1
3 73.5900000 6

The GLM Procedure
Least Squares Means
Adjustment for Multiple Comparisons: Dunnett
HO:LSMean=Control

.34508471

F Value
28.68

ean
000
F Value
0.79
35.65
F Value
0.79
35.65

7
6.335

C M Y LSMEAN t Value Pr > |t
1 1 49.9400000
1 2 57.5533333 2.87 0.0611
1 3 57 .9000000 3.00 0.0475
2 1 72.0866667 8.35 <.0001
2 2 83.3866667 12.61 <.0001
2 3 77.9733333 10.57 <.0001
3 1 72.5500000 8.52 <.0001
3 2 76.4700000 10.00 <.0001
3 3 73.5900000 8.91 <.0001
The GLM Procedure
Sum of
DF Squares Mean Square
10 3028.650000 302.865000
16 168.959600 10.559975
26 3197.609600
R-Square Coeff Var Root MSE Y M
0.947161 4.706172 3.249612 69.05
DF Type I SS Mean Square
2 16.670467 8.335233
8 3011.979533 376.497442
DF Type III SS Mean Square
2 16.670467 8.335233
8 3011.979533 376.497442
The GLM Procedure
Alpha 0.05
Error Degrees of Freedom 16
Error Mean Square 10.55998
2 3 4 5 6
.625 5.898 6.069 6.187 6.271
Means with the same letter are not significantly different.
Duncan Grouping Mean N M
A 83.387 3 c2m2
A
B A 77.973 3 c2M3
B
B 76.470 3 C3M2
B
B 73.590 3 Cc3M3
B
B 72.550 3 C3M1
B
B 72.087 3 c2M1
C 57.900 3 CiM3
¢
[« 57.553 3 cim2
D 49.940 3 Ccim1

The GLM Procedure

Pr > F
<.0001

Pr > F
0.4711
<.0001
Pr > F
0.4711
<.0001

8
6.383

9
6.420



Number of Means
Critical Range
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7
8.671

Alpha 0.01
Error Degrees of Freedom 16
Error Mean Square 10.55998
2 3 4 5 6
7.750 8.083 8.301 8.458 8.577
Means with the same letter are not significantly different.
Duncan Grouping Mean N M
A 83.387 3 c2m2
A
B A 77.973 3 c2mM3
B A
B A 76.470 3 C3M2
B
B 73.590 3 C3M3
B
B 72.550 3 c3M1
B
B 72.087 3 cam1
[« 57.900 3 Cim3
C
C 57.553 3 CimM2
«
C 49.940 3 CimM1

Dependent Variable: TLXV

Source
Model
Error

Corrected Total

Source
rep

C

M

C*M

KET QUA XU LY THONG KE TV LE XUAT VUON

The GLM Procedure

Sum of
DF Squares Mean Square F Value
10 3583.464200 358.346420 24.20
16 236.927400 14.807963
26 3820.391600
R-Square Coeff Var Root MSE Y Mean
0.937983 6.749099 3.848112 57.01667
DF Type I SS Mean Square F Value
2 16.968467 8.484233 0.57
2 3153.281400 1576.640700 106.47
2 260.195400 130.097700 8.79
4 153.018933 38.254733 2.58
The GLM Procedure
Alpha 0.05
Error Degrees of Freedom 16
Error Mean Square 14.80796
Critical Value of t 2.11991
Least Significant Difference  3.8455
Means with the same letter are not significantly different.
t Grouping Mean N C
A 68.207 9 2
B 60.437 9 3
C 42.407 9 1
The GLM Procedure
Alpha 0.05
Error Degrees of Freedom 16
Error Mean Square 14.80796
Critical Value of t 2.11991

Least Significant Difference  3.8455

Means with the same letter are not significantly different.

Level of
C

W WNNNERE R

P WWERErBANNPR

Std Dev

.83123820
.42842198
.30162986
.38059737
.99763193
.01911135
.39481958
.96380583

t Grouping Mean N M
A 60.247 9 2
A
A 57.977 9 3
B 52.827 9 1
The GLM Procedure
Level of = @ —mmmmmmeeea- LV
M N Mean
1 3 35.6433333
2 3 45.0966667
3 3 46.4800000
1 3 62.5166667
2 3 73.9366667
3 3 68.1666667
1 3 60.3200000
2 3 61.7066667

8
8.748

Pr > F
<.0001

Pr > F
0.5750
<.0001
0.0027
0.0769

8.810



151

3 3 3 59.2833333 8.04507510
The GLM Procedure
Alpha 0.01
Error Degrees of Freedom 16
Error Mean Square 14.80796
Critical Value of t 2.92078
Least Significant Difference 5.2983
Means with the same letter are not significantly different.

t Grouping Mean N C

A 68.207 9 2

B 60.437 9 3

C 42.407 9 1

The GLM Procedure

Alpha 0.01
Error Degrees of Freedom 16
Error Mean Square 14.80796
Critical Value of t 2.92078

Least Significant Difference  5.2983
Means with the same letter are not significantly different.

t Grouping Mean N M
A 60.247 9 2
A
B A 57.977 9 3
B
B 52.827 9 1
The GLM Procedure
Level of Level of = -------------- Y--mmmmmmme oo
C M N Mean Std Dev
1 1 3 35.6433333 1.83123820
1 2 3 45.0966667 2.42842198
1 3 3 46.4800000 2.30162986
2 1 3 62.5166667 4.38059737
2 2 3 73.9366667 1.99763193
2 3 3 68.1666667 3.01911135
3 1 3 60.3200000 3.39481958
3 2 3 61.7066667 1.96380583
3 3 3 59.2833333 8.04507510
The GLM Procedure
Least Squares Means
Adjustment for Multiple Comparisons: Dunnett
HO:LSMean=Control
C M Y LSMEAN t Value Pr > |t
1 1 35.6433333
1 2 45.0966667 3.01 0.0467
1 3 46.4800000 3.45 0.0196
2 1 62.5166667 8.55 <.0001
2 2 73.9366667 12.19 <.0001
2 3 68.1666667 10.35 <.0001
3 1 60.3200000 7.85 <.0001
3 2 61.7066667 8.30 <.0001
3 3 59.2833333 7.52 <.0001
The GLM Procedure
Class Level Information
Class Levels Values
rep 3 123
M 9 C1M1 CiM2 C1M3 C2M1 C2M2 C2M3 C3M1 C3M2 C3M3
Number of Observations Read 27
Number of Observations Used 27
The GLM Procedure
Dependent Variable: TLXV
Sum of
Source DF Squares Mean Square F Value Pr > F
Model 10 3583.464200 358.346420 24.20 <.0001
Error 16 236.927400 14.807963
Corrected Total 26 3820.391600
R-Square Coeff Var Root MSE Y Mean
0.937983 6.749099 3.848112 57.01667
Source DF Type I SS Mean Square F Value Pr > F
rep 2 16.968467 8.484233 0.57 0.5750
] 8 3566.495733 445.811967 30.11 <.0001
Source DF Type III SS Mean Square F Value Pr > F
rep 2 16.968467 8.484233 0.57 0.5750

(X} 8 3566.495733 445.811967 30.11 <.0001
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The GLM Procedure

Alpha 0.05
Error Degrees of Freedom 16
Error Mean Square 14.80796
Number of Means 2 3 4 5 6 7 8
Critical Range 6.661 6.985 7.187 7.326 7.426 7.501 7.558
Means with the same letter are not significantly different.
Duncan Grouping Mean N M
A 73.937 3 c2m2
A
B A 68.167 3 c2M3
B
B C 62.517 3 c2M1
B C
B C 61.707 3 Cc3mM2
¢
C 60.320 3 C3M1
C
¢ 59.283 3 C3Mm3
D 46.480 3 C1M3
D
D 45.097 3 cim2
E 35.643 3 CimM1
The GLM Procedure
Duncan's Multiple Range Test for Y
Alpha 0.01
Error Degrees of Freedom 16
Error Mean Square 14.80796
Number of Means 2 3 4 5 6 7 8
Critical Range 9.18 9.57 9.83 10.02 10.16 10.27 10.36
Means with the same letter are not significantly different.
Duncan Grouping Mean N M
A 73.937 3 c2m2
A
B A 68.167 3 c2m3
B
B 62.517 3 c2m1
B
B 61.707 3 C3M2
B
B 60.320 3 C3M1
B
B 59.283 3 C3Mm3
C 46.480 3 CiM3
¢
C 45.097 3 CimM2
D 35.643 3 Ccim1
KET QUA XU LY THONG KE TV LE DAM CHOI 7 NSG
The GLM Procedure
Dependent Variable: TLDC7
Sum of
Source DF Squares Mean Square F Value Pr > F
Model 14 639.2073111 45.6576651 10.09 0.0001
Error 12 54.2808889 4.5234074
Corrected Total 26 693.4882000
R-Square Coeff Var Root MSE TLDC7NSG Mean
0.921728 3.929842 2.126830 54.12000
Source DF Type III SS Mean Square F Value Pr > F
REP 2 105.4484222 52.7242111 11.66 0.0015
C 2 454.9670222 227.4835111 50.29 <.0001
REP*C 4 14.7078889 3.6769722 0.81 0.5407
M 2 38.1761556 19.0880778 4.22 0.0409
C*M 4 25.9078222 6.4769556 1.43 0.2827
Tests of Hypotheses Using the Type III MS for REP*C as an Error Term
Source DF Type III SS Mean Square F Value Pr > F
C 2 454.9670222 227.4835111 61.87 0.0010

The GLM Procedure
Duncan's Multiple Range Test for TLDC7NSG

Alpha 0.01

7.602

9
10.43
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Error Degrees of Freedom 4
Error Mean Square 3.676972
Number of Means 2 3
Critical Range 4.162 4.268
Means with the same letter are not significantly different.
Duncan Grouping Mean N C
A 58.1311 9 c2
A
A 55.7489 9 c3
B 48.4800 9 c1

The GLM Procedure
Duncan's Multiple Range Test for TLDC7NSG

Alpha 0.05
Error Degrees of Freedom 12
Error Mean Square 4.523407
Number of Means 2 3
Critical Range 2.184 2.287
Means with the same letter are not significantly different.
Duncan Grouping Mean N M
A 55.363 9 M2
A
B A 54.479 9 M3
B
B 52.518 9 M1

KET QUA XU LY THONG KE TV LE PAM CHOI 10 NSG
The GLM Procedure
Dependent Variable: TLDC10

Sum of
Source DF Squares Mean Square F val
Model 14 963.643896 68.831707 8.
Error 12 100.174022 8.347835
Corrected Total 26 1063.817919
R-Square Coeff Var Root MSE TLDC1ONSG Mean
0.905835 4.802038 2.889262 60.16741
Source DF Type III SS Mean Square F val
REP 2 52.0690074 26.0345037 3.
C 2 755.9026741 377.9513370 45.
REP*C 4 19.2983704 4.8245926 Q.
M 2 113.6956074 56.8478037 6.
C*M 4 22.6782370 5.6695593 0.
Tests of Hypotheses Using the Type III MS for REP*C as an Error
Source DF Type III SS Mean Square F val
C 2 755.9026741 377.9513370 78.

The GLM Procedure
Duncan's Multiple Range Test for TLDC1ONSG

ue
25

ue
12
28
58
81
68
Term
ue
34

Alpha 0.01
Error Degrees of Freedom 4
Error Mean Square 4.824593
Number of Means 2 3
Critical Range 4.767 4.889
Means with the same letter are not significantly different.
Duncan Grouping Mean N C
A 66.318 9 c2
B 60.783 9 Cc3
C 53.401 9 C1

The GLM Procedure
Duncan's Multiple Range Test for TLDC1ONSG

Alpha 0.05
Error Degrees of Freedom 12
Error Mean Square 8.347835
Number of Means 2 3
Critical Range 2.968 3.106
Means with the same letter are not significantly different.
Duncan Grouping Mean N M
A 61.897 9 M2
A
A 61.321 9 M3
B 57.284 9 M1

KET QUA XU LY THONG KE TY LE PAM CHOI 13 NSG
The GLM Procedure

Pr > F
0.0004
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Dependent Variable: TLDC13

Sum of

Source DF Squares Mean Square F Value
Model 14 1229.784385 87.841742 19.00
Error 12 55.491867 4.624322
Corrected Total 26 1285.276252

R-Square Coeff Var Root MSE TLDC13NSG Mean

0.956825 3.248174 2.150424 66.20407
Source DF Type III SS Mean Square F Value
REP 2 51.498052 25.749026 5.57
C 2 1039.310052 519.655026 112.37
REP*C 4 15.334615 3.833654 0.83
M 2 109.252807 54.626404 11.81
C*M 4 14.388859 3.597215 0.78

Tests of Hypotheses Using the Type III MS for REP*C as an Error Term

Source DF Type III SS Mean Square F Value
C 2 1039.310052 519.655026 135.55

The GLM Procedure
Duncan's Multiple Range Test for TLDC13NSG

Alpha 0.01

Error Degrees of Freedom 4

Error Mean Square 3.833654
Number of Means 2 3
Critical Range 4.250 4.358

Means with the same letter are not significantly different.

Duncan Grouping Mean N C
A 73.6244 9 Cc2
B 66.5489 9 c3
C 58.4389 9 c1

The GLM Procedure
Duncan's Multiple Range Test for TLDC13NSG

Alpha 0.01
Error Degrees of Freedom 12
Error Mean Square 4.624322
Number of Means 2 3
Critical Range 3.096 3.229
Means with the same letter are not significantly different.
Duncan Grouping Mean N M
A 68.011 9 M2
A
A 67.203 9 M3
B 63.398 9 M1

KET QUA XU LY THONG KE TV LE PAM CHOI 16 NSG
The GLM Procedure

Dependent Variable: TLDC16

Sum of

Source DF Squares Mean Square F Value
Model 14 1932.975474 138.069677 43.00
Error 12 38.527244 3.210604
Corrected Total 26 1971.502719

R-Square Coeff Var Root MSE TLDC16NSG Mean

0.980458 2.653654 1.791816 67.52259
Source DF Type III SS Mean Square F Value
REP 2 6.691607 3.345804 1.04
C 2 1765.435430 882.717715 274.94
REP*C 4 21.005681 5.251420 1.64
M 2 132.669119 66.334559 20.66
C*M 4 7.173637 1.793409 0.56

Tests of Hypotheses Using the Type III MS for REP*C as an Error Term

Source DF Type III SS Mean Square F Value
C 2 1765.435430 882.717715 168.09

The GLM Procedure
Duncan's Multiple Range Test for TLDC16NSG

Alpha 0.01
Error Degrees of Freedom 4
Error Mean Square 5.25142
Number of Means 2 3
Critical Range 4.974 5.101
Means with the same letter are not significantly different.
Duncan Grouping Mean N C
A 76.851 9 c2

B 68.587 9 c3

Pr > F
<.0001

Pr > F
0.0195
<.0001
0.5318
0.0015
0.5605

Pr > F
0.0002

Pr > F
<.0001



Duncan Grouping

C 57.

155

130

9

The GLM Procedure
Duncan's Multiple Range Test for TLDC16NSG
Alpha

Cc1

0.01
Error Degrees of Freedom 12
Error Mean Square 3.210604
Number of Means 2 3
Critical Range 2.580 2.690
Means with the same letter are not significantly different.
Mean N M
A 69.2778 9 M2
A
A 68.8944 9 M3
B 64.3956 9 M1

KET QUA XUr

Dependent Variable: TLDC19

Sum of

Source DF Squares Mean Square F Value
Model 14 2410.558896 172.182778 21.11
Error 12 97.861800 8.155150
Corrected Total 26 2508.420696

R-Square Coeff Var Root MSE TLDC19NSG Mean

0.960987 4.350607 2.855722 65.63963
Source DF Type III SS Mean Square F Value
REP 2 6.009030 3.004515 0.37
C 2 2119.753163 1059.876581 129.96
REP*C 4 8.857970 2.214493 0.27
M 2 208.321874 104.160937 12.77
C*M 4 67.616859 16.904215 2.07

Tests of Hypotheses Using the Type III MS for REP*C as an Error Term

Source DF Type III SS Mean Square F Value
C 2 2119.753163 1059.876581 478.61

Duncan Grouping

The GLM Procedure

The GLM Procedure
Duncan's Multiple Range Test for TLDC19NSG
Alpha

LY THONG KE TY LE DAM CHOI 19 NSG

0.01
Error Degrees of Freedom 4
Error Mean Square 2.214493
Number of Means 2 3
Critical Range 3.230 3.312
Means with the same letter are not significantly different.
Mean N C
A 75.0844 9 Cc2
B 68.0489 9 c3
C 53.7856 9 C1

Duncan Grouping

KET QUA
Dependent Variable: TLDC22

Source

Model

Error

Corrected Total
R-Square
0.934454

Source

REP

C

REP*C

The GLM Procedure
Duncan's Multiple Range Test for TLDC19NSG
Alpha

0.01
Error Degrees of Freedom 12
Error Mean Square 8.15515
Number of Means 2 3
Critical Range 4,112 4,287
Means with the same letter are not significantly different.
Mean N M
A 68.627 9 M2
A
A 66.356 9 M3
B 61.937 9 M1
XU LY THONG KE TY LE DAM CHOI 22 NSG
The GLM Procedure
Sum of
DF Squares Mean Square F Value
14 2844.703985 203.193142 12.22
12 199.538978 16.628248
26 3044.242963
Coeff Var Root MSE TLDC22NSG Mean
6.516408 4.077775 62.57704
DF Type III SS Mean Square F Value
2 21.029430 10.514715 0.63
2 2371.643341 1185.821670 71.31
4 24.388726 6.097181 0.37
2 298.632141 149.316070 8.98

M

Pr > F
<.0001

Pr > F
0.6994
<.0001
0.8907
0.0011
0.1477

Pr > F
<.0001

Pr > F
<.0001

Pr > F
0.5482
<.0001
0.8278
0.0041
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C*M 4 129.010348 32.252587 1.94
Tests of Hypotheses Using the Type III MS for REP*C as an Error Term

Source DF Type III SS Mean Square F Value

C 2 2371.643341 1185.821670 194.49

The GLM Procedure
Duncan's Multiple Range Test for TLDC22NSG

Alpha 0.01
Error Degrees of Freedom 4
Error Mean Square 6.097181
Number of Means 2 3
Critical Range 5.359 5.496
Means with the same letter are not significantly different.
Duncan Grouping Mean N ¢
A 72.277 9 c2
B 65.550 9 c3
C 49.904 9 Cc1

The GLM Procedure
Duncan's Multiple Range Test for TLDC22NSG

Alpha 0.01
Error Degrees of Freedom 12
Error Mean Square 16.62825
Number of Means 2 3
Critical Range 5.872 6.122
Means with the same letter are not significantly different.
Duncan Grouping Mean N M
A 66.127 9 M2
A
B A 63.474 9 M3
B
B 58.130 9 M1

KET QUA XU LY THONG KE CHIEU CAO CHOI 7 NSG
The GLM Procedure
Dependent Variable: CC7

Sum of

Source DF Squares Mean Square F Value
Model 14 27.58853333 1.97060952 7.05
Error 12 3.35226667 0.27935556
Corrected Total 26 30.94080000

R-Square Coeff Var Root MSE CCC7NSG Mean

0.891655 14.53367 0.528541 3.636667
Source DF Type III SS Mean Square F Value
REP 2 1.19482222 0.59741111 2.14
C 2 13.16666667 6.58333333 23.57
REP*C 4 2.12551111 0.53137778 1.90
M 2 10.74548889 5.37274444 19.23
C*M 4 0.35604444 0.08901111 0.32

Tests of Hypotheses Using the Type III MS for REP*C as an Error Term

Source DF Type III SS Mean Square F Value
C 2 13.16666667 6.58333333 12.39

The GLM Procedure
Duncan's Multiple Range Test for CCC7NSG

Alpha 0.05
Error Degrees of Freedom 4
Error Mean Square 0.531378
Number of Means 2 3
Critical Range .9541 .9750
Means with the same letter are not significantly different.
Duncan Grouping Mean N «
A 4.3589 9 Cc2
A
A 3.8589 9 Cc3
B 2.6922 9 C1

The GLM Procedure
Duncan's Multiple Range Test for CCC7NSG

Alpha 0.01
Error Degrees of Freedom 12
Error Mean Square 0.279356
Number of Means 2 3
Critical Range .7611 .7935
Means with the same letter are not significantly different.
Duncan Grouping Mean N M
A 4.1733 9 M2
A

A 3.9856 9 M3

0.1684

Pr > F
0.0001

Pr > F
0.0008
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B 2.7511 9 M1

KET QUA XU LY THONG KE CHIEU CAO CHOI 10 NSG
The GLM Procedure

Dependent Variable: CC10

Sum of
Source DF Squares Mean Square F Value Pr > F
Model 14 53.09584444 3.79256032 18.53 <.0001
Error 12 2.45622222 0.20468519
Corrected Total 26 55.55206667
R-Square Coeff Var Root MSE CCC1ONSG Mean
0.955785 8.085372 0.452421 5.595556
Source DF Type III SS Mean Square F Value Pr > F
REP 2 1.86726667 0.93363333 4.56 0.0336
C 2 28.73235556 14.36617778 70.19 <.0001
REP*C 4 0.81384444 0.20346111 0.99 0.4477
M 2 21.46762222 10.73381111 52.44 <.0001
C*M 4 0.21475556 0.05368889 0.26 0.8965
Tests of Hypotheses Using the Type III MS for REP*C as an Error Term
Source DF Type III SS Mean Square F Value Pr > F
C 2 28.73235556 14.36617778 70.61 0.0008
The GLM Procedure
Duncan's Multiple Range Test for CCC1ONSG
Alpha 0.01
Error Degrees of Freedom 4
Error Mean Square 0.203461
Number of Means 2 3
Critical Range 0.979 1.004
Means with the same letter are not significantly different.
Duncan Grouping Mean N «
A 6.7844 9 c2
B 5.7333 9 c3
C 4.2689 9 c1
The GLM Procedure
Duncan's Multiple Range Test for CCC1ONSG
Alpha 0.01
Error Degrees of Freedom 12
Error Mean Square 0.204685
Number of Means 2 3
Critical Range .6514 .6792
Means with the same letter are not significantly different.
Duncan Grouping Mean N M
A 6.3889 9 M2
A
A 6.0478 9 M3
B 4.3500 9 M1
KET QUA XU' LY THONG KE CHIEU CAO CHOI 13 NSG
The GLM Procedure
Dependent Variable: CC13
Sum of
Source DF Squares Mean Square F Value Pr > F
Model 14 81.52425185 5.82316085 19.80 <.0001
Error 12 3.52968889 0.29414074
Corrected Total 26 85.05394074
R-Square Coeff Var Root MSE CCC13NSG Mean
0.958501 6.883876 0.542347 7.878519
Source DF Type III SS Mean Square F Value Pr > F
REP 2 1.72805185 0.86402593 2.94 0.0915
C 2 53.24422963 26.62211481 90.51 <.0001
REP*C 4 0.71472593 0.17868148 0.61 0.6649
M 2 25.25231852 12.62615926 42.93 <.0001
C*M 4 0.58492593 0.14623148 0.50 0.7384
Tests of Hypotheses Using the Type III MS for REP*C as an Error Term
Source DF Type III SS Mean Square F Value Pr > F
C 2 53.24422963 26.62211481 148.99 0.0002

The GLM Procedure
Duncan's Multiple Range Test for CCC13NSG

Alpha 0.01

Error Degrees of Freedom 4

Error Mean Square 0.178681
Number of Means 2 3
Critical Range .9174 .9408

Means with the same letter are not significantly different.
Duncan Grouping Mean N C



A
B
C
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9.5344 9 Cc2
8.0000 9 ca
6.1011 9 Cc1

The GLM Procedure

Duncan's Multiple Range Test for CCC13NSG

Alpha 0.01
Error Degrees of Freedom 12
Error Mean Square 0.294141
Number of Means 2 3
Critical Range .7809 .8143

Means with the same letter are not significantly different.

Duncan Grouping
A

A
A
B

Mean N M
8.8667 9 M2
8.2033 9 M3
6.5656 9 M1

KET QUA XU LY THONG KE CHIEU CAO CHOI 16 NSG

Dependent Variable: CC16

The GLM Procedure

Sum of

Source DF Squares Mean Square F Value
Model 14 119.3582444 8.5255889 37.53
Error 12 2.7262222 0.2271852
Corrected Total 26 122.0844667

R-Square Coeff Var Root MSE CCC16NSG Mean

0.977669 4.772227 0.476639 9.987778
Source DF Type III SS Mean Square F Value
REP 2 0.67846667 0.33923333 1.49
C 2 85.67208889 42.83604444 188.55
REP*C 4 1.83291111 0.45822778 2.02
M 2 30.08222222 15.04111111 66.21
C*M 4 1.09255556 0.27313889 1.20

Tests of Hypotheses Using the Type III MS for REP*C as an Error Term

Source DF
C 2

F Value
93.48

Type III SS
85.67208889
The GLM Procedure

Mean Square
42.83604444

Duncan's Multiple Range Test for CCC16NSG

Alpha 0.01

Error Degrees of Freedom 4

Error Mean Square 0.458228
Number of Means 2 3
Critical Range 1.469 1.507

Means with the same letter are not significantly different.

Duncan Grouping
A
B
C

Mean N C
12.1411 9 c2
10.0433 9 a3

7.7789 9 c1

The GLM Procedure

Duncan's Multiple Range Test for CCC16NSG

Alpha 0.01
Error Degrees of Freedom 12
Error Mean Square 0.227185

Means with the same letter are not significantly different.

Duncan Grouping
A
B
C

Mean N M
11.0656 9 M2
10.3433 9 M3

8.5544 9 M1

KET QUA XU LY THONG KE CHIEU CAO CHOI 19 NSG

Dependent Variable: CC19

The GLM Procedure

Sum of

Source DF Squares Mean Square F Value
Model 14 162.3350296 11.5953593 33.67
Error 12 4.1324889 0.3443741
Corrected Total 26 166.4675185

R-Square Coeff Var Root MSE CCC19NSG Mean

0.975175 4.760400 0.586834 12.32741
Source DF Type III SS Mean Square F Value
REP 2 0.7132741 0.3566370 1.04
C 2 122.1698741 61.0849370 177.38
REP*C 4 3.8569037 0.9642259 2.80
M 2 33.8632519 16.9316259 49.17

Pr > F
<.0001

r>F
.2636
.0001
.1560
.0001
.3596

®OAOAO®T

Pr > F
0.0004

Pr > F
<.0001

Pr > F
0.3847
<.0001
0.0746
<.0001
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C*M 4 1.7317259 0.4329315 1.26
Tests of Hypotheses Using the Type III MS for REP*C as an Error Term

Source DF Type III SS Mean Square F Value

C 2 122.1698741 61.0849370 63.35

The GLM Procedure
Duncan's Multiple Range Test for CCC19NSG

Alpha 0.01
Error Degrees of Freedom 4
Error Mean Square 0.964226
Number of Means 2 3
Critical Range 2.131 2.186
Means with the same letter are not significantly different.
Duncan Grouping Mean N ¢
A 14.7811 9 c2
B 12.6078 9 c3
C 9.5933 9 Cc1

The GLM Procedure
Duncan's Multiple Range Test for CCC19NSG

Alpha 0.01
Error Degrees of Freedom 12
Error Mean Square 0.344374
Number of Means 2 3
Critical Range .8450 .8810
Means with the same letter are not significantly different.
Duncan Grouping Mean N M
A 13.3856 9 M2
A
A 12.8189 9 M3
B 10.7778 9 M1

KET QUA XU LY THONG KE CHIEU CAO CHOI 22 NSG
The GLM Procedure
Dependent Variable: CC22

Sum of

Source DF Squares Mean Square F Value
Model 14 199.0289630 14.2163545 24.41
Error 12 6.9889333 0.5824111
Corrected Total 26 206.0178963

R-Square Coeff Var Root MSE CCC22NSG Mean

0.966076 5.281510 0.763159 14.44963
Source DF Type III SS Mean Square F Value
REP 2 0.5295630 0.2647815 0.45
C 2 160.1603630 80.0801815 137.50
REP*C 4 4.8327704 1.2081926 2.07
M 2 30.9224296 15.4612148 26.55
C*M 4 2.5838370 0.6459593 1.11

Tests of Hypotheses Using the Type III MS for REP*C as an Error Term

Source DF Type III SS Mean Square F Value
C 2 160.1603630 80.0801815 66.28

The GLM Procedure
Duncan's Multiple Range Test for CCC22NSG

Alpha 0.01
Error Degrees of Freedom 4
Error Mean Square 1.208193
Number of Means 2 3
Critical Range 2.386 2.447
Means with the same letter are not significantly different.
Duncan Grouping Mean N C
A 17.0522 9 Cc2
A
A 15.1022 9 c3
B 11.1944 9 C1

The GLM Procedure
Duncan's Multiple Range Test for CCC22NSG

Alpha 0.01
Error Degrees of Freedom 12
Error Mean Square 0.582411
Number of Means 2 3
Critical Range 1.099 1.146
Means with the same letter are not significantly different.
Duncan Grouping Mean N M
A 15.4689 9 M2
A

A 14.9089 9 M3

0.3395

Pr > F
0.0009

Pr > F
<.0001

r>F
.6452
.0001
.1474
.0001
.3967

®OAOAO®T

Pr > F
0.0009



Dependent Variable:

Source
Model
Error

Corrected Total

Source
REP

C
REP*C
M

C*M

160

B 12.9711 9 M1

KET QUA XU LY THONG KE SO LA 7 NSG
The GLM Procedure

SL7
Sum of
DF Squares Mean Square F Value
14 1.41976296 0.10141164 3.38
12 0.36017778 0.03001481
26 1.77994074
R-Square Coeff Var Root MSE SL7NSG Mean
0.797646 21.61595 0.173248 0.801481
DF Type III SS Mean Square F Value
2 0.28954074 0.14477037 4.82
2 0.24545185 0.12272593 4.09
4 0.37748148 0.09437037 3.14
2 0.44216296 0.22108148 7.37
4 0.06512593 0.01628148 0.54

Tests of Hypotheses Using the Type III MS for REP*C as an Error Term

Source
C

DF Type III SS
2 0.24545185
The GLM Procedure
Duncan's Multiple Range Test for SL7NSG

Mean Square

0.12272593 1.

Alpha 0.01
Error Degrees of Freedom 12
Error Mean Square 0.030015

Number of Means 2 3
Critical Range .2495 .2601
Means with the same letter are not significantly different.

F Value

30

Duncan Grouping Mean N M
A 0.95556 9 M2
A
B A 0.80667 9 M3
B
B 0.64222 9 M1

KET QUA XU LY THONG KE SO LA 10 NSG

Dependent Variable: SL10

The GLM Procedure

Sum of
Source DF Squares Mean Square F Value
Model 14 2.88269630 0.20590688 2.92
Error 12 0.84708889 0.07059074
Corrected Total 26 3.72978519
R-Square Coeff Var Root MSE SL1ONSG Mean
0.772885 20.42599 0.265689 1.300741
Source DF Type III SS Mean Square F Value
REP 2 0.29769630 0.14884815 2.11
C 2 1.28894074 0.64447037 9.13
REP*C 4 0.67901481 0.16975370 2.40
M 2 0.55771852 0.27885926 3.95
C*M 4 0.05932593 0.01483148 0.21
Tests of Hypotheses Using the Type III MS for REP*C as an Error Term
Source DF Type III SS Mean Square F Value
C 2 1.28894074 0.64447037 3.80
The GLM Procedure
Duncan's Multiple Range Test for SL1ONSG
Alpha 0.05
Error Degrees of Freedom 12
Error Mean Square 0.070591
Number of Means 2 3
Critical Range .2729 .2856
Means with the same letter are not significantly different.
Duncan Grouping Mean N M
A 1.4689 9 M2
A
B A 1.3156 9 M3
B
B 1.1178 9 M1
KET QUA XU’ LY THONG KE SO LA 13 NSG
The GLM Procedure
Dependent Variable: SL13
Sum of
Source DF Squares Mean Square F Value

Pr > F
0.0205

Pr > F
0.0290
0.0442
0.0552
0.0082
0.7078

Pr > F
0.3672

Pr > F
0.0353

Pr > F
0.1641
0.0039
0.1073
0.0481
0.9278

Pr > F
0.1190

Pr > F
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Model 14 7.19280741 0.51377196 7.33
Error 12 0.84153333 0.07012778
Corrected Total 26 8.03434074

R-Square Coeff Var Root MSE SL13NSG Mean

0.895258 13.92685 0.264816 1.901481
Source DF Type III SS Mean Square F Value
REP 2 1.08658519 0.54329259 7.75
C 2 3.33987407 1.66993704 23.81
REP*C 4 1.40541481 0.35135370 5.01
M 2 1.14316296 0.57158148 8.15
C*M 4 0.21777037 0.05444259 0.78

Tests of Hypotheses Using the Type III MS for REP*C as an Error Term

Source DF Type III SS Mean Square F Value
C 2 3.33987407 1.66993704 4.75

The GLM Procedure
Duncan's Multiple Range Test for SL13NSG

Alpha 0.01

Error Degrees of Freedom 12

Error Mean Square 0.070128
Number of Means 2 3
Critical Range .3813 .3976

Means with the same letter are not significantly different.

Duncan Grouping Mean N M
A 2.1789 9 M2
A
B A 1.8389 9 M3
B
B 1.6867 9 M1

KET QUA XU LY THONG KE SO LA 16 NSG
The GLM Procedure

Dependent Variable: SL16

Sum of

Source DF Squares Mean Square F Value
Model 14 8.72971852 0.62355132 11.51
Error 12 0.65026667 0.05418889
Corrected Total 26 9.37998519

R-Square Coeff Var Root MSE SL16NSG Mean

0.930675 9.383692 0.232785 2.480741
Source DF Type III SS Mean Square F Value
REP 2 0.82714074 0.41357037 7.63
C 2 4.93958519 2.46979259 45.58
REP*C 4 1.86972593 0.46743148 8.63
M 2 1.01787407 0.50893704 9.39
C*M 4 0.07539259 0.01884815 0.35

Tests of Hypotheses Using the Type III MS for REP*C as an Error Term

Source DF Type III SS Mean Square F Value
C 2 4.93958519 2.46979259 5.28

The GLM Procedure
Duncan's Multiple Range Test for SL16NSG

Alpha 0.01

Error Degrees of Freedom 12

Error Mean Square 0.054189
Number of Means 2 3
Critical Range .3352 .3495

Means with the same letter are not significantly different.

Duncan Grouping Mean N M
A 2.7167 9 M2
A
B A 2.4844 9 M3
B
B 2.2411 9 M1

KET QUA XU LY THONG KE SO LA 19 NSG
The GLM Procedure

Dependent Variable: SL19

Source
Model
Error
Corrected Total
R-Square
0.932412
Source

Sum of

DF Squares Mean Square F Value
14 12.90780741 0.92198624 11.82
12 0.93564444 0.07797037
26 13.84345185

Coeff Var Root MSE SL19NSG Mean

9.024727 0.279232 3.094074
DF Type III SS Mean Square F Value

0.0007

Pr > F
0.0069
<.0001
0.0131
0.0058
0.5614

Pr > F
0.0877

Pr > F
<.0001

r>F
.0073
.0001
.0016
.0035
.8406

OCOOA®T

Pr > F
0.0754

Pr > F
<.0001

Pr > F
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REP 2 1.09236296 0.54618148 7.00
C 2 8.95102963 4.47551481 57.40
REP*C 4 1.62652593 0.40663148 5.22
M 2 0.93654074 0.46827037 6.01
C*M 4 0.30134815 0.07533704 0.97
Tests of Hypotheses Using the Type III MS for REP*C as an Error Term
Source DF Type III SS Mean Square F Value
C 2 8.95102963 4.47551481 11.01

The GLM Procedure
Duncan's Multiple Range Test for SL19NSG

Alpha 0.05
Error Degrees of Freedom 4
Error Mean Square 0.406631
Number of Means 2 3
Critical Range .8346 .8529
Means with the same letter are not significantly different.
Duncan Grouping Mean N C
A 3.8433 9 c2
B 2.9956 9 c3
B
B 2.4433 9 C1

The GLM Procedure
Duncan's Multiple Range Test for SL19NSG

Alpha 0.05
Error Degrees of Freedom 12
Error Mean Square 0.07797
Number of Means 2 3
Critical Range .2868 .3002
Means with the same letter are not significantly different.
Duncan Grouping Mean N M
A 3.2711 9 M2
A
A 3.1744 9 M3
B 2.8367 9 M1

KET QUA XU LY THONG KE SO LA 22 NSG
The GLM Procedure
Dependent Variable: SL22

Sum of

Source DF Squares Mean Square F Value
Model 14 16.79789630 1.19984974 17.59
Error 12 0.81833333 0.06819444
Corrected Total 26 17.61622963

R-Square Coeff Var Root MSE SL22NSG Mean

0.953547 7.084093 0.261141 3.686296
Source DF Type III SS Mean Square F Value
REP 2 1.26171852 0.63085926 9.25
C 2 12.83836296 6.41918148 94.13
REP*C 4 1.07948148 0.26987037 3.96
M 2 1.24631852 0.62315926 9.14
C*M 4 0.37201481 0.09300370 1.36

Tests of Hypotheses Using the Type III MS for REP*C as an Error Term

Source DF Type III SS Mean Square F Value
C 2 12.83836296 6.41918148 23.79

The GLM Procedure
Duncan's Multiple Range Test for SL22NSG

Alpha 0.01
Error Degrees of Freedom 4
Error Mean Square 0.26987
Number of Means 2 3
Critical Range 1.127 1.156
Means with the same letter are not significantly different.
Duncan Grouping Mean N C
A 4.5911 9 c2
A
B A 3.5489 9 Cc3
B
B 2.9189 9 C1

The GLM Procedure
Duncan's Multiple Range Test for SL22NSG

Alpha 0.01

Error Degrees of Freedom 12

Error Mean Square 0.068194
Number of Means 2 3

Critical Range .3760 .3921

0.0096
<.0001
0.0114
0.0156
0.4610

Pr > F
0.0236

Pr > F
<.0001
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Means with the same letter are not significantly different.

Duncan Grouping Mean N
A 3.8578 9
A
A 3.8178 9
B 3.3833 9

M
M2

M3
M1

KET QUA XU LY THONG KE CHIEU CAO CAY 7 NST
The GLM Procedure

Dependent Variable: CC7
Sum of
Source DF Squares Mean Square F Value Pr > F
Model 7 7.85454579 1.12207797 0.29 0.9499
Error 16 62.71009011 3.91938063
Corrected Total 23 70.56463590
R-Square Coeff Var Root MSE CCC29 Mean
0.111310 9.393926 1.979743 21.07471
Source DF Type III SS Mean Square F Value Pr > F
[« 1 1.80200667 1.80200667 0.46 0.5074
D 3 3.58355799 1.19451933 0.30 0.8215
C*D 3 2.46898112 0.82299371 0.21 0.8880
KET QUA XU LY THONG KE CHIEU CAO CAY 14 NST
The GLM Procedure
Dependent Variable: CC14
Sum of
Source DF Squares Mean Square F Value Pr > F
Model 7 182.7690767 26.1098681 5.02 0.0036
Error 16 83.1625886 5.1976618
Corrected Total 23 265.9316653
R-Square Coeff Var Root MSE CCC36 Mean
0.687278 9.252493 2.279838 24.64026
Source DF Type III SS Mean Square F Value Pr > F
C 1 74.07445142 74.07445142 14.25 0.0017
D 3 79.52034054 26.50678018 5.10 0.0115
Cc*D 3 29.17428477 9.72476159 1.87 0.1752
The GLM Procedure
Duncan's Multiple Range Test for CCC36
Alpha 0.01
Error Degrees of Freedom 16
Error Mean Square 5.197662
Means with the same letter are not significantly different.
Duncan Grouping Mean N C
A 26.3971 12 2
B 22.8834 12 1
Alpha 0.05
Error Degrees of Freedom 16
Error Mean Square 5.197662

Means with the same letter are not significantly different.

Duncan Grouping Mean N D
A 26.332 6 3
A 25.672 6 2
A 24.954 6 1
B 21.603 6 4

KET QUA XU LY THONG KE CHIEU CAO CAY 21 NST
The GLM Procedure

Dependent Variable: CC21

Source
Model
Error

Corrected Total

Source
C

D

C*D

Sum of
DF Squares Mean Square
7 1328.339222 189.762746
16 125.260468 7.828779
23 1453.599690
R-Square Coeff Var Root MSE
0.913827 8.990983 2.797996
DF Type III SS Mean Square
1 520.0211338 520.0211338
3 636.3605449 212.1201816
3 171.9575433 57.3191811

Alph

The GLM Procedure
Duncan's Multiple Range Test for CCC43

a

0.

Error Degrees of Freedom
Error Mean Square

F Value Pr > F
24.24 <.0001
CCC43 Mean
31.12002
F Value Pr > F
66.42 <.0001
27.09 <.0001
7.32 0.0026

o1
16

7.828779
Means with the same letter are not significantly different.
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Duncan Grouping Mean N C
A 35.775 12 2
B 26.465 12 1

Alpha 0.01

Error Degrees of Freedom 16

Error Mean Square 7.828779

Means with the same letter are not significantly different.

Duncan Grouping Mean N D
A 36.268 6 2
B A 34.182 6 3
B 31.286 6 1
C 22.744 6 4

Alpha 0.01

Error Degrees of Freedom 16

Error Mean Square 7.828779

Means with the same letter are not significantly different.
Duncan Grouping Mean N cD

A 41.817 3 22

A 39.156 3 21

A 38.914 3 23

B 30.719 3 12

« B 29.450 3 13

C D 23.416 3 11

« D 23.213 3 24

D 22.275 3 14

KET QUA XU LY THONG KE CHIEU CAO CAY 28 NST
The GLM Procedure
Dependent Variable: CC28

Sum of

Source DF Squares Mean Square F Value Pr > F
Model 7 2546.541908 363.791701 38.84 <.0001
Error 16 149.844706 9.365294
Corrected Total 23 2696.386614

R-Square Coeff Var Root MSE CCC50 Mean

0.944428 8.728391 3.060277 35.06118
Source DF Type III SS Mean Square F Value Pr > F
C 1 1083.196884 1083.196884 115.66 <.0001
D 3 1116.587931 372.195977 39.74 <.0001
Cc*D 3 346.757093 115.585698 12.34 0.0002

The GLM Procedure
Duncan's Multiple Range Test for CCC50

Alpha 0.01
Error Degrees of Freedom 16
Error Mean Square 9.365294
Means with the same letter are not significantly different.
Duncan Grouping Mean N C
A 41.779 12 2
B 28.343 12 1
Alpha 0.01
Error Degrees of Freedom 16
Error Mean Square 9.365294
Means with the same letter are not significantly different.
Duncan Grouping Mean N D
A 42.096 6 2
B A 39.188 6 3
B 34.833 6 1
C 24.128 6 4
Alpha 0.01
Error Degrees of Freedom 16
Error Mean Square 9.365294
Means with the same letter are not significantly different.
Duncan Grouping Mean N cD
A 51.811 3 22
A 46.008 3 23
A 44.692 3 21
B 32.381 3 12
B 32.367 3 13
C B 24.975 3 11
C B 24.606 3 24
« 23.650 3 14

KET QUA XU LY THONG KE SO LA 7 NST
The GLM Procedure
Dependent Variable: SL7



Source DF
Model 7
Error 16
Corrected Total 23
R-Square
0.226134
Source DF
C 1
D 3
Cc*D 3
Dependent Variable: SL14
Source DF
Model 7
Error 16
Corrected Total 23
R-Square
0.760939
Source DF
C 1
D 3
Cc*D 3

Sum of
Squares
0.14748677
0.50472411
0.65221088
Coeff Var
5.793875
Type III SS
0.03592687
0.10166289
0.00989701
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Mean Square
0.02106954
0.03154526

Root MSE

0.177610
Mean Square
0.03592687
0.03388763
0.00329900

F Value
0.67

SL29 Mean
3.065476
F Value
1.14

1.07

0.10

KET QUA XU LY THONG KE SO LA 14 NST
The GLM Procedure

Sum of
Squares
0.91635556
0.28788738
1.20424293
Coeff Var
3.901606
Type III SS
0.24826036
0.55284059
0.11525461

Mean Square
0.13090794
0.01799296

Root MSE
0.134138

Mean Square
0.24826036
0.18428020
0.03841820

The GLM Procedure
Duncan's Multiple Range Test for SL36

Alpha
Error Degrees of Freedom
Error Mean Square

0.

0.0179

F Value
7.28

SL36 Mean
3.438016
F Value
13.80
10.24
2.14

o1
16
93

Pr > F
0.6962

Pr > F
0.3017
0.3879
0.9562

Pr > F
0.0005

Pr > F
0.0019
0.0005
0.1359

Means with the same letter are not significantly different.

Duncan Grouping

Mean
A 3.53972
B 3.33631

Alpha
Error Degrees of Freedom
Error Mean Square

N C
12 2
12 1

0.

0.0179

01
16
93

Means with the same letter are not significantly different.

Duncan Grouping

Dependent Variable: SL21

Source DF
Model 7
Error 16
Corrected Total 23

R-Square

0.910436
Source DF
C 1
D 3
C*D 3

@ > > >

Mean
3.59056
3.50317
3.47222
3.18611

N

[e)WNe)Ie)INe))
AwrRLrNO

KET QUA XU LY THONG KE SO LA 21 NST
The GLM Procedure

Sum of
Squares
2.58137947
0.25394352
2.83532299
Coeff Var
3.471083
Type III SS
0.86630349
1.41375734
0.30131863

Mean Square
0.36876850
0.01587147

Root MSE

0.125982
Mean Square
0.86630349
0.47125245
0.10043954

The GLM Procedure
Duncan's Multiple Range Test for SL43

Alpha
Error Degrees of Freedom
Error Mean Square

F Value
23.23

SL43 Mean
3.629474
F Value
54.58
29.69

6.33

Pr > F
<.0001

Pr > F
<.0001
<.0001
0.0049

Means with the same letter are not significantly different.

Duncan Grouping

Mean
A 3.81946
B 3.43948

Alpha
Error Degrees of Freedom
Error Mean Square

Means with the same letter are not significantly different.

Duncan Grouping
A 3.88167

Mean

0.01
16
0.015871
N C
12 2
12 1
0.01
16
0.015871
N D
6 2
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B A 3.75012 6 1
B 3.65278 6 3
C 3.23333 6 4
Alpha 0.01
Error Degrees of Freedom 16
Error Mean Square 0.015871
Means with the same letter are not significantly different.
Duncan Grouping Mean N cD
A 4.1800 3 22
B A 4.0201 3 21
B C 3.8333 3 23
D C 3.5833 3 12
D E 3.4802 3 11
D E 3.4722 3 13
E 3.2444 3 24
E 3.2222 3 14

KET QUA XU LY THONG KE SO LA 28 NST
The GLM Procedure
Dependent Variable: SL28

Sum of
Source DF Squares Mean Square F Value Pr > F
Model 7 4.89053097 0.69864728 43.19 <.0001
Error 16 0.25883991 0.01617749
Corrected Total 23 5.14937089
R-Square Coeff Var Root MSE SL50 Mean
0.949734 3.341076 0.127191 3.806881
Source DF Type III SS Mean Square F Value Pr > F
C 1 1.96376272 1.96376272 121.39 <.0001
D 3 2.28493295 0.76164432 47.08 <.0001
C*D 3 0.64183530 0.21394510 13.22 0.0001
The GLM Procedure
Duncan's Multiple Range Test for SL50
Alpha 0.01
Error Degrees of Freedom 16
Error Mean Square 0.016177
Means with the same letter are not significantly different.
Duncan Grouping Mean N C
A 4.09293 12 2
B 3.52083 12 1
Alpha 0.01
Error Degrees of Freedom 16
Error Mean Square 0.016177
Means with the same letter are not significantly different.
Duncan Grouping Mean N D
A 4.15278 6 2
B 3.90530 6 1
B 3.86111 6 3
C 3.30833 6 4
Alpha 0.01
Error Degrees of Freedom 16
Error Mean Square 0.016177
Means with the same letter are not significantly different.
Duncan Grouping Mean N cD
A 4.6389 3 22
B 4.2273 3 21
B 4.1667 3 23
C 3.6667 3 12
D C 3.5833 3 11
D C 3.5556 3 13
D 3.3389 3 2 4
D 3.2778 3 14

KET QUA XUr LY THONG KE TRONG LUQONG TRUNG BINH CAY 28 NST
The GLM Procedure
Dependent Variable: TLTB

Sum of

Source DF Squares Mean Square F Value Pr > F
Model 7 45.00395367 6.42913624 56.85 <.0001
Error 16 1.80931065 0.11308192
Corrected Total 23 46.81326432

R-Square Coeff Var Root MSE TLTBC Mean

0.961350 8.054327 0.336277 4.175104
Source DF Type III SS Mean Square F Value Pr > F

C 1 18.38812734 18.38812734 162.61 <.0001
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D 3 24.08898041 8.02966014 71.01 <.0001
c*D 3 2.52684592 0.84228197 7.45 0.0024
The GLM Procedure
Duncan's Multiple Range Test for TLTBC
Alpha 0.01
Error Degrees of Freedom 16
Error Mean Square 0.113082
Means with the same letter are not significantly different.
Duncan Grouping Mean N C
A 5.0504 12 2
B 3.2998 12 1
Alpha 0.01
Error Degrees of Freedom 16
Error Mean Square 0.113082
Means with the same letter are not significantly different.
Duncan Grouping Mean N
A .0611
A .6744
A .4876
B 4772
Alpha 0.01
Error Degrees of Freedom 16
Error Mean Square 0.113082
Means with the same letter are not significantly different.
Duncan Grouping Mean N cD
.1764 2
.6747
.5556
.9458
.6742
.4197
.7950
.1594
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KET QUA XU' LY THONG KE NANG SUAT THUC THU
The GLM Procedure
Dependent Variable: NSTT
Sum of

Source DF Squares Mean Square F Value Pr > F
Model 7 12274987.33 1753569.62 37.59 <.0001
Error 16 746332.46 46645.78
Corrected Total 23 13021319.79

R-Square Coeff Var Root MSE NSTT Mean

0.942684 9.822592 215.9763 2198.771
Source DF Type III SS Mean Square F Value Pr > F
C 1 4590385.230 4590385.230 98.41 <.0001
D 3 7023835.403 2341278.468 50.19 <.0001
C*D 3 660766 .697 220255.566 4.72 0.0152

The GLM Procedure
Duncan's Multiple Range Test for NSTT

Alpha 0.01
Error Degrees of Freedom 16
Error Mean Square 46645.78
Means with the same letter are not significantly different.
Duncan Grouping Mean N C
A 2636.11 12 2
B 1761.43 12 1
Alpha 0.01
Error Degrees of Freedom 16
Error Mean Square 46645.78
Means with the same letter are not significantly different.
Duncan Grouping Mean N D
A 2675.2 6 3
A 2466.2 6 2
A 2372.4 6 1
B 1281.2 6 4
Alpha 0.05
Error Degrees of Freedom 16
Error Mean Square 46645.78
Means with the same letter are not significantly different.
Duncan Grouping Mean N cD
A 3226.9

3
A 2973.9 3
A 2911.1 3
B 2123.5 3

R NNDN
wkERLNWw
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B 1958.5 3 12
B 1833.8 3 11
C 1432.5 3 24
C 1129.9 3 14

KET QUA XU LY THONG KE NANG SUAT THUONG PHAM
The GLM Procedure

Dependent Variable: NSTP

Sum of

Source DF Squares Mean Square F Value Pr > F
Model 7 8562408.436 1223201.205 36.94 <.0001
Error 16 529758.361 33109.898
Corrected Total 23 9092166.797

R-Square Coeff Var Root MSE NSTP Mean

0.941735 9.951546 181.9613 1828.472
Source DF Type III SS Mean Square F Value Pr > F
[« 1 3408737.740 3408737.740 102.95 <.0001
D 3 4668353.265 1556117.755 47.00 <.0001
Cc*D 3 485317.432 161772.477 4.89 0.0134

The GLM Procedure
Duncan's Multiple Range Test for NSTP

Alpha 0.01
Error Degrees of Freedom 16
Error Mean Square 33109.9
Means with the same letter are not significantly different.
Duncan Grouping Mean N C
A 2205.34 12 2
B 1451.60 12 1
Alpha 0.01
Error Degrees of Freedom 16
Error Mean Square 33109.9
Means with the same letter are not significantly different.
Duncan Grouping Mean N D
A 2196.8 6 3
A 2037.0 6 1
A 2005.1 6 2
B 1075.0 6 4
Alpha 0.05
Error Degrees of Freedom 16
Error Mean Square 33109.9
Means with the same letter are not significantly different.
Duncan Grouping Mean N cD
A 2678.6 3 23
A 2521.4 3 21
A 2409.4 3 22
B 1715.0 3 13
B 1600.9 3 12
B 1552.6 3 11
C 1212.0 3 2 4
C 938.0 3 14

KET QUA XU LY THONG KE HAM LUONG CHAT KHO
The GLM Procedure

Dependent Variable: CK

Sum of
Source DF Squares Mean Square F Value
Model 7 54.99016738 7.85573820 10.26
Error 16 12.24745583 0.76546599
Corrected Total 23 67.23762322
R-Square Coeff Var Root MSE CK Mean
0.817848 7.541606 0.874909 11.60110
Source DF Type III SS Mean Square F Value
C 1 36.63924017 36.63924017 47.87
D 3 15.35179591 5.11726530 6.69
Cc*D 3 2.99913130 0.99971043 1.31
The GLM Procedure
Duncan's Multiple Range Test for CK
Alpha 0.01
Error Degrees of Freedom 16
Error Mean Square 0.765466
Means with the same letter are not significantly different.
Duncan Grouping Mean N C
A 12.8367 12 2
B 10.3655 12 1

Alpha 0.01

Pr > F
<.0001

Pr > F
<.0001
0.0039
0.3069



Means with the same letter
Duncan Grouping

Dependent Variable: DC

B
B
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Error Degrees of Freedom
Error Mean Square

Mean

A 12.5953
A 12.0713
A 11.2410
10.4968

N

(o)l o) W)}

1

6

0.765466
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KET QUA XUr LY THONG KE PO CUNG THAN

Source DF
Model 7
Error 16
Corrected Total 23

R-Square

0.646562
Source DF
C 1
D 3
Cc*D 3

The GLM Procedure

Sum of
Squares Mean Square
2.31407407 0.33058201
1.26497037 0.07906065
3.57904444
Coeff Var Root MSE
11.99050 0.281177
Type III SS Mean Square
0.84375000 0.84375000
0.36484815 0.12161605
1.10547593 0.36849198

The GLM Procedure
Duncan's Multiple Range Test for DG

Alpha
Error Degrees of Freedom
Error Mean Square
Means with the same letter
Duncan Grouping

Mean
A 2.5325 1
B 2.1575 1
Alpha
Error Degrees of Freedom

Error Mean Square
Means with the same letter

F Value
4.18

BG Mean
2.345000
F Value
10.67
1.54

4.66

0.01

16

0.079061
N C
2 1
2 2

0.05

16

0.079061

are not significantly different.

Pr > F
0.0085

Pr > F
0.0048
0.2431
0.0159

are not significantly different.

are not significantly different.

Pr > F
0.0968

Pr > F
0.6869
0.2514
0.0414

Duncan Grouping Mean N cD
A 2.8933 3 14
A 2.7344 3 13
B A 2.4444 3 11
B A 2.3989 3 22
B 2.1333 3 24
B 2.0911 3 23
B 2.0578 3 12
B 2.0067 3 21
KET QUA XU LY THONG KE PO TRANG THAN
The GLM Procedure
Dependent Variable: DT
Sum of
Source DF Squares Mean Square F Value
Model 7 90.0416291 12.8630899 2.15
Error 16 95.6262370 5.9766398
Corrected Total 23 185.6678661
R-Square Coeff Var Root MSE L Mean
0.484961 4.614644 2.444717 52.97736
Source DF Type III SS Mean Square F Value
[« 1 1.00723380 1.00723380 0.17
D 3 26.98106807 8.99368936 1.50
Cc*D 3 62.05332727 20.68444242 3.46
The GLM Procedure
Duncan's Multiple Range Test for L
Alpha 0.05
Error Degrees of Freedom 16
Error Mean Square 5.97664
Means with the same letter are not significantly different.
Duncan Grouping Mean N cD
A 56.410 3 11
B A 55.271 3 22
B A 53.866 3 24
B A 53.163 3 12
B 51.712 3 14
B 51.443 3 13
B 51.282 3 23
B 50.671 3 21
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Dependent Variable: CC28
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KET QUA XU LY THONG KE CHIEU CAO CAY 28 NST
The GLM Procedure

Sum of

Source DF Squares Mean Square FV
Model 11 63.3738176 5.7612561
Error 24 77.1147685 3.2131154
Corrected Total 35 140.4885861

R-Square Coeff Var Root MSE CCC28 Mean

0.451096 4.370042 1.792516 41.01829
Source DF Type III SS Mean Square F V
M 3 20.26238239 6.75412746
T 2 1.03214507 0.51607253
M*T 6 42.07929010 7.01321502

The GLM Procedure
Duncan's Multiple Range Test for CCC28

Alpha 0.05
Error Degrees of Freedom 24
Error Mean Square 3.213115

alue
1.79

alue
2.10
0.16
2.18

Means with the same letter are not significantly different.

Duncan Grouping Mean N MT
A 43.719 3 2 1
B A 43,592 3 1 3
B A C 41.739 3 2 2
B A C 41.072 3 1 2
B A C 40.994 3 1 1
B A C 40.850 3 4 2
B A C 40.511 3 4 1
B A C 40.442 3 3 3
B « 40.183 3 4 3
« 39.958 3 3 2
« 39.806 3 3 1
« 39.353 3 2 3
KET QUA XU LY THONG KE SO LA 28 NST
The GLM Procedure
Dependent Variable: SL28
Sum of
Source DF Squares Mean Square F V
Model 11 1.39101080 0.12645553
Error 24 1.27314815 0.05304784
Corrected Total 35 2.66415895
R-Square Coeff Var Root MSE SL28 Mean
0.522120 4.400652 0.230321 5.233796
Source DF Type III SS Mean Square F V
M 3 0.17187500 0.05729167
T 2 0.22723765 0.11361883
M*T 6 0.99189815 0.16531636

The GLM Procedure )
Duncan's Multiple Range Test for SO LA 28 NGAY

Alpha 0.05
Error Degrees of Freedom 24
Error Mean Square 0.053048

alue
2.38

alue
1.08
2.14
3.12

Means with the same letter are not significantly different.

Duncan Grouping

W Wwowwwwwwmm

Mean N
.5833
.5556
.3611
3333
.2500
.2500
.1667
1667
1389
.1389
.9444
.9167 3
The GLM Procedure
Duncan's Multiple Range Test for SO LA 28 NGAY
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Alpha 0.01
Error Degrees of Freedom 24
Error Mean Square 0.053048

Means with the same letter are not significantly different.

Pr > F
0.1122

Pr > F
0.1265
0.8525
0.0804

Pr > F
0.0365

Pr > F
0.3763
0.1394
0.0211



Duncan Grouping
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KET QUA XU LY

Dependent Variable: TLTB

Source

Model

Error

Corrected Total
R-Square
0.424236

Source

M

T

M*T

DF
11
24
35

C

D

F
3
2
6
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Mean
.5833
.5556
.3611
.3333
2500
.2500
.1667
.1667
.1389
1389
.9444
.9167
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THONG KE KHOI LUONG TRUNG BINH CAY

The GLM Procedure
Sum of
Squares Mean Square F Value
3.55334357 0.32303123 1.61
4.82251435 0.20093810
8.37585793
oeff Var Root MSE TLTB Mean
9.984627 0.448261 4.489514
Type III SS Mean Square F Value
0.28081750 0.09360583 0.47
1.02313900 0.51156950 2.55
2.24938707 0.37489785 1.87

KET QUA XU LY THONG KE NANG SUAT THUC THU
The GLM Procedure

Dependent Variable: NSTT

Source DF
Model 11
Error 24
Corrected Total
R-Square
0.761349
Source
M
T
M*T

Means with the same letter are not significantly different.
Duncan Grouping

Means with the same letter are not significantly different.
Duncan Grouping

Means with the same letter are not significantly different.
Duncan Grouping

Sum of
Squares Mean Square F Value
3476356.666 316032.424 6.96
1089693.974 45403.916
35 4566050.640
CoeffVar Root MSE NSTT Mean
10.37449 213.0819 2053.903
DF Type III SS Mean Square F Value
3 3323276.558 1107758.853 24.40
2 13818.511 6909.256 0.15
6 139261.597 23210.266 0.51

The GLM Procedure
Duncan's Multiple Range Test for NSTT

Alpha 0.05
Error Degrees of Freedom 24
Error Mean Square 45403.92

Mean N M
A 2504.4 9 1
B 2157.3 9 2
C 1810.6 9 3
C 1743.4 9 4

The GLM Procedure
Duncan's Multiple Range Test for NSTT

Alpha 0.01
Error Degrees of Freedom 24
Error Mean Square 45403.92

Mean N M
A 2504 .4 9 1
B 2157.3 9 2
C 1810.6 9 3
C 1743 .4 9 4

The GLM Procedure
Duncan's Multiple Range Test for NSTT

Alpha 0.05
Error Degrees of Freedom 24
Error Mean Square 45403.92

Mean N T
12 2
12 3

A 2080.68
A 2046.67

Pr > F
0.1597

Pr > F
0.7088
0.0994
0.1285

Pr> F
<.0001

Pr> F
<.0001
0.8597
0.7938
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A 2034.36 12 1
The GLM Procedure
Duncan's Multiple Range Test for NSTT

Alpha 0.01

Error Degrees of Freedom 24

Error Mean Square 45403.92

Means with the same letter are not significantly different.

Duncan Grouping Mean N T
A 2080.68 12 2
A 2046.67 12 3
A 2034.36 12 1

The GLM Procedure
Duncan's Multiple Range Test for NSTT

Alpha 0.05
Error Degrees of Freedom 24
Error Mean Square 45403.92
Means with the same letter are not significantly different.
Duncan Grouping Mean N MT
A 2562.7 3 1 3
B A 2486.8 3 1 2
B A 2463.6 3 1 1
B A C 2235.2 3 2 1
B D C 2145.0 3 2 2
B E D C 2091.6 3 2 3
F E D C 1889.2 3 4 2
F E D 1823.6 3 3 3
F E D 1806.5 3 3 1
F E D 1801.7 3 3 2
F E 1708.7 3 4 3
F 1632.1 3 4 1
The GLM Procedure
Duncan's Multiple Range Test for NSTT
Alpha 0.01
Error Degrees of Freedom 24
Error Mean Square 45403.92
Means with the same letter are not significantly different.
Duncan Grouping Mean N MT
A 2562.7 3 1 3
A 2486.8 3 1 2
A 2463.6 3 1 1
B A 2235.2 3 2 1
B A C 2145.0 3 2 2
B A C 2091.6 3 2 3
B C 1889.2 3 4 2
B C 1823.6 3 3 3
B C 1806.5 3 3 1
B C 1801.7 3 3 2
B C 1708.7 3 4 3
C 1632.1 3 4 1
KET QUA XU LY THONG KE NANG SUAT THUONG PHAM
The GLM Procedure
Dependent Variable: NSTP
Sum of
Source DF Squares Mean Square F Value
Model 11 1604367.558 145851.596 5.98 (2]
Error 24 585680.474 24403.353
Corrected Total 35 2190048.032
R-Square Coeffvar Root MSE NSTP Mean
0.732572 9.163438 156.2157 1704.772
Source DF Type III SS Mean Square F Value Pr> F
M 3 1370785.851 456928.617 18.72 <.0001
T 2 100820.001 50410.001 2.07 0.1487
M*T 6 132761.706 22126.951 0.91 0.5066
The GLM Procedure
Duncan's Multiple Range Test for NSTP
Alpha 0.05
Error Degrees of Freedom 24
Error Mean Square 24403.35
Means with the same letter are not significantly different.
Duncan Grouping Mean N M
A 1978.63 9 1
B 1783.48 9 2
C 1595.44 9 3

The GLM Procedure

Pr> F
.0001
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Duncan's Multiple Range Test for NSTP

Alpha 0.01
Error Degrees of Freedom 24
Error Mean Square 24403.35
Means with the same letter are not significantly different.
Duncan Grouping Mean N M
A 1978.63 9 1
B A 1783.48 9 2
B C 1595.44 9 3
C 1461.54 9 4

The GLM Procedure
Duncan's Multiple Range Test for NSTP

Alpha 0.05

Error Degrees of Freedom 24

Error Mean Square 24403.35

Means with the same letter are not significantly different.

Duncan Grouping Mean N T
A 1775.64 12 2
A 1690.17 12 3
A 1648.50 12 1

The GLM Procedure
Duncan's Multiple Range Test for NSTP

Alpha 0.01

Error Degrees of Freedom 24
Error Mean Square 24403 .35

Means with the same letter are not significantly different.

Duncan Grouping Mean N T
A 1775.64 12 2
A 1690.17 12 3
A 1648.50 12 1

The GLM Procedure
Duncan's Multiple Range Test for NSTP
Alpha 0.05
Error Degrees of Freedom 24
Error Mean Square 24403.35
Means with the same letter are not significantly different.
Duncan Grouping Mean N MT
2008.5
1987.
1940.
1876.
1790.
1683.
1653.
1632.
1585.
1547.
1435,
1316.2
The GLM Procedure
Duncan's Multiple Range Test for NSTP
Alpha 0.01
Error Degrees of Freedom 24
Error Mean Square 24403.35
Means with the same letter are not significantly different.
Duncan Grouping Mean N MT
2008.5
1987.
1940.
1876.
1790.
1683.
1653.
1632.
1585.
1547.
1435.
1316.
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KET QUA XU LY THONG KE HAM LUONG CHAT KHO
The GLM Procedure
Dependent Variable: CK
Sum of
Source DF Squares Mean Square F Value Pr > F
Model 11 6.59990207 0.59999110 1.15 0.3720
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Error 24 12.56855908 0.52368996
Corrected Total 35 19.16846115
R-Square Coeff Var Root MSE CK Mean
0.344310 5.670565 0.723664 12.76177
Source DF Type III SS Mean Square F Value
M 3 1.54275980 0.51425327 0.98
T 2 1.20295662 0.60147831 1.15
M*T 6 3.85418565 0.64236428 1.23
KET QUA XU LY THONG KE PO CUNG THAN
The GLM Procedure
Dependent Variable: DC
Sum of
Source DF Squares Mean Square F Value
Model 11 0.68970988 0.06270090 0.30
Error 24 5.04953333 0.21039722
Corrected Total 35 5.73924321
R-Square Coeff Var Root MSE BC Mean
0.120174 16.80300 0.458691 2.729815
Source DF Type III SS Mean Square F Value
M 3 0.06510741 0.02170247 0.10
T 2 0.29735247 0.14867623 0.71
M*T 6 0.32725000 0.05454167 0.26
KET QUA XU LY THONG KE PO TRANG THAN
The GLM Procedure
Dependent Variable: DT
Sum of
Source DF Squares Mean Square F Value
Model 11 67.9854210 6.1804928 1.14
Error 24 130.4820371 5.4367515
Corrected Total 35 198.4674581
R-Square Coeff Var Root MSE DT Mean
0.342552 4.518849 2.331684 51.59907
Source DF Type III SS Mean Square F Value
M 2 5.27469321 2.63734661 0.49
T 3 1.97727038 0.65909013 0.12
M*T 6 60.73345740 10.12224290 1.86
Thi nghi¢m 5
KET QUA XU' LY THONG KE CHIEU CAO CAY 7 NST
The ANOVA Procedure
Dependent Variable: CC7
Sum of
Source DF Squares Mean Square F Value
Model 4 6.49789333 1.62447333 0.19
Error 10 87.16120000 8.71612000
Corrected Total 14 93.65909333
R-Square Coeff Var Root MSE N Mean
0.069378 10.58074 2.952308 27.90267
KET QUA XU LY THONG KE CHIEU CAO CAY 14 NST
The ANOVA Procedure
Dependent Variable: CC14
Sum of
Source DF Squares Mean Square F Value
Model 4 3.73182667 0.93295667 0.14
Error 10 65.52606667 6.55260667
Corrected Total 14 69.25789333
R-Square Coeff Var Root MSE N Mean
0.053883 7.131836 2.559806 35.89267
KET QUA XU LY THONG KE CHIEU CAO CAY 21 NST
The ANOVA Procedure
Dependent Variable: CC21
Sum of
Source DF Squares Mean Square F Value
Model 4 8.38480000 2.09620000 0.28
Error 10 74.25713333 7.42571333
Corrected Total 14 82.64193333
R-Square Coeff Var Root MSE N Mean
0.101459 6.387256 2.725016 42.66333

Pr > F
0.4178
0.3339
0.3275

Pr > F
0.9797

Pr > F
0.9574
0.5033
0.9505

Pr > F
0.3777

Pr > F
0.6215
0.9467
0.1293

Pr > F
0.9402

Pr > F
0.9623

Pr > F
0.8829



Dependent Variable: CC28

Source
Model
Error
Corrected Total

R-
0.

Dependent Variable: DKG7

Source
Model
Error
Corrected Total

R-
Q.

Dependent Variable: DKG14

Source
Model
Error
Corrected Total

R-
0.

Dependent Variable: DKG21

Source
Model
Error
Corrected Total

R-
0.

Dependent Variable: DKG28

Source
Model
Error
Corrected Total

R-
0.
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KET QUA XU LY THONG KE CHIEU CAO CAY 28 NST
The ANOVA Procedure

DF
4
10
14
Square C
406309

Sum of
Squares Mean Square F
47.9395733 11.9848933
70.0484667 7.0048467
117.9880400
oeff Var Root MSE N Mean
4.919273 2.646667 53.80200

KET QUA XU LY THONG KE PUONG KINH GOC 7 NST
The ANOVA Procedure

DF
4
10
14
Square C
282051

Sum of
Squares Mean Square F
0.07333333 0.01833333
0.18666667 0.01866667
0.26000000
oeff Var Root MSE N Mean
4.711242 0.136626 2.900000

KET QUA XU LY THONG KE PUONG KINH GOC 14 NST

DF
4
10
14
Square C
264706

The ANOVA Procedure

Sum of
Squares Mean Square F
0.08400000 0.02100000
0.23333333 0.02333333
0.31733333
oeff Var Root MSE N Mean
3.806126 0.152753 4.013333

KET QUA XU LY THONG KE PUONG KINH GOC 21 NST

DF
4
10
14
Square C
204180

The ANOVA Procedure

Sum of
Squares Mean Square F
0.16933333 0.04233333
0.66000000 0.06600000
0.82933333
oeff Var Root MSE N Mean
5.435218 0.256905 4.726667

KET QUA XU LY THONG KE PUONG KINH GOC 28 NST

The ANOVA Procedure

Value
1.71

Value
0.98

Value
0.90

Value
0.64

Value
4.04

Sum of
DF Squares Mean Square F
4 0.76400000 0.19100000
10 0.47333333 0.04733333
14 1.23733333
Square Coeff Var Root MSE N Mean
617457 3.825831 0.217562 5.686667
The ANOVA Procedure
Alpha 0.05
Error Degrees of Freedom 10
Error Mean Square 0.047333
Critical Value of t 2.22814
Least Significant Difference ©.3958
Means with the same letter are not significantly different.
t Grouping Mean N T
A 5.9667 3 nt3
A
A 5.9000 3 ntl
A
B A 5.7000 3 nt5
B
B 5.4667 3 nt4
B
B 5.4000 3 nt2

Pr > F
0.2236

Pr > F
0.4598

Pr > F
0.4994

Pr > F
0.6451

Pr > F
0.0335
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KET QUA XU LY THONG KE SO LA 7 NST
The ANOVA Procedure
Dependent Variable: SL7

Sum of
Source DF Squares Mean Square F Value
Model 4 0.73124000 0.18281000 2.53
Error 10 0.72340000 0.07234000
Corrected Total 14 1.45464000
R-Square Coeff Var Root MSE N Mean
0.502695 5.811603 0.268961 4.628000

KET QUA XU LY THONG KE SO LA 14 NST
The ANOVA Procedure
Dependent Variable: SL14

Sum of
Source DF Squares Mean Square F Value
Model 4 0.18070667 0.04517667 0.37
Error 10 1.21913333 0.12191333
Corrected Total 14 1.39984000
R-Square Coeff Var Root MSE N Mean
0.129091 6.560708 0.349161 5.322000

KET QUA XU LY THONG KE SO LA 21 NST
The ANOVA Procedure
Dependent Variable: SL21

Sum of
Source DF Squares Mean Square F Value
Model 4 0.03204000 0.00801000 0.11
Error 10 0.73933333 0.07393333
Corrected Total 14 0.77137333
R-Square Coeff Var Root MSE N Mean
0.041536 4.312331 0.271907 6.305333

KET QUA XU LY THONG KE SO LA 28 NST
The ANOVA Procedure
Dependent Variable: SL28

Sum of
Source DF Squares Mean Square F Value
Model 4 0.22657333 0.05664333 0.81
Error 10 0.70246667 0.07024667
Corrected Total 14 0.92904000
R-Square Coeff Var Root MSE N Mean
0.243879 3.364317 0.265041 7.878000

KET QUA XU LY THONG KE KHOI LUQNG TRUNG BINH CAY
Dependent Variable: TLTB

Sum of
Source DF Squares Mean Square F Value
Model 4 2.14622667 0.53655667 0.55
Error 10 9.72826667 0.97282667
Corrected Total 14 11.87449333
R-Square Coeff Var Root MSE N Mean
0.180743 14.07554 0.986320 7.007333

KET QUA XU LY THONG KE NANG SUAT THUC THU
The ANOVA Procedure
Dependent Variable: NSTT

Sum of
Source DF Squares Mean Square F Value Pr > F
Model 4 0.41884000 0.10471000 2.33 0.1271
Error 10 0.44993333 0.04499333
Corrected Total 14 0.86877333
R-Square Coeff Var Root MSE N Mean
0.482105 8.500520 0.212116 2.495333

KET QUA XU LY THONG KE NANG SUAT THUONG PHAM
The ANOVA Procedure
Dependent Variable: NSTP
Sum of
Source DF Squares Mean Square F Value Pr > F
Model 4 0.28580000 0.07145000 1.51 0.2728

Pr > F
0.1069

Pr > F
0.8244

Pr > F
0.9769

Pr > F
0.5485

Pr > F
0.7026
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Error 10 0.47473333 0.04747333
Corrected Total 14 0.76053333
R-Square Coeff Var Root M
0.375789 10.24532 0.2178

SE N Mean
84 2.126667

KET QUA XU LY THONG KE HAM LUONG CHAT KHO

The ANOVA Procedure
Dependent Variable: CK
Sum of
Source DF Squares Mean Square F Value
Model 4 1.12817333 0.28204333 10.27
Error 10 0.27460000 0.02746000
Corrected Total 14 1.40277333
R-Square Coeff Var Root MSE N Mean
0.804245 4.007834 0.165711 4.134667
The ANOVA Procedure
Alpha 0.01
Error Degrees of Freedom 10
Error Mean Square 0.02746
Critical Value of t 3.16927
Least Significant Difference ©.4288

Means with the same letter are not significantly different.

t Grouping Mean
A 4.5533
A
B A 4.2400
B A
B A 4.2000
B
B C 3.9167
C
C 3.7633

Dependent Variable: BRIX

Source
Model
Error
Corrected Total
R-Square
0.868421
Alpha

N T

3 NT1
3 NT3
3 NT2
3 NT4
3 NT5

KET QUA XU LY THONG KE PO BRIX
The ANOVA Procedure

DF

10
14

Sum of
Squares
0.22000000
0.03333333
0.25333333
Coeff Var Root M
4.028025 0.0577
The ANOVA Procedure

Error Degrees of Freedom

Error Mean Square

Critical Value of t

Least Significant Difference
Means with the same letter are not significantly different.

Mean Square F
0.05500000
0.00333333

SE N Mean
35 1.433333

0.01

10
0.003333
3.16927
0.1494

t Grouping Mean N T

A 1.56667 3 nt5
A
A 1.53333 3 nt4
A

B A 1.46667 3 ntl

B

B C 1.36667 3 nt3
C
C 1.23333 3 nt2

KET QUA XU LY THONG KE CANXI TRONG CAY

Dependent Variable: CANXI

The ANOVA Procedure

Sum of
Source DF Squares Mean Square F
Model 4 293.0666667 73.2666667
Error 10 116.6666667 11.6666667
Corrected Total 14 409.7333333
R-Square Coeff Var Root MSE N Mean
0.715262 7.350754 3.415650 46.46667
The ANOVA Procedure
Alpha 0.01
Error Degrees of Freedom 10
Error Mean Square 11.66667

Value
16.50

Value
6.28

Pr > F
0.0014

Pr > F
0.0002

Pr > F
0.0086
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Critical Value of t
Least Significant Difference

3.16927
8.8387

Means with the same letter are not significantly different.

Dependent Variable: KALI

t Grouping Mean N T

A 53.667 3 nt3
A

B A 49.333 3 ntl

B

B 44.667 3 nt4

B

B 42.667 3 nt2

B

B 42.000 3 nt5

KET QUA XU LY THONG KE KALI TRONG CAY
The ANOVA Procedure

Sum of
Source DF Squares Mean Square F
Model 4 1923.066667 480.766667
Error 10 4646.666667 464.666667
Corrected Total 14 6569.733333
R-Square Coeff Var Root MSE N Mean
0.292716 5.041976 21.55613 427.5333

Value
1.03

KET QUA XU' LY THONG KE DU LUGNG NITRATE TRONG CAY

Dependent Variable: NITRATE

The ANOVA Procedure

Value
2.40

Sum of
Source DF Squares Mean Square F
Model 4 630696.933 157674.233
Error 10 656586.667 65658.667
Corrected Total 14 1287283.600
R-Square Coeff Var Root MSE N Mean
0.489944 13.61238 256.2395 1882.400
The ANOVA Procedure
Alpha 0.05
Error Degrees of Freedom 10
Error Mean Square 65658.67
Critical Value of t 2.22814
Least Significant Difference 466.17
Means with the same letter are not significantly different.
t Grouping Mean N T
A 2156.0 3 nt3
A
B A 1989.3 3 nt5
B A
B A 1948.7 3 ntl
B A
B A 1758.3 3 nt4
B
B 1559.7 3 nt2

Dependent Variable: DC

Source
Model
Error
Corrected Total

KET QUA XU LY THONG KE PO CUNG CUA RAU CAN NUGC

The ANOVA Procedure

Sum of
DF Squares Mean Square
4 1.34832000 0.33708000
40 6.16251111 0.15406278
44 7.51083111
R-Square Coeff Var Root MSE
0.179517 15.34701 0.392508
The ANOVA Procedure
Alpha
Error Degrees of Freedom
Error Mean Square 0

Critical Value of t
Least Significant Difference

F Value

2

0.05
40
.154063
2.02108
0.374

.19

N Mean
2.557556

Pr > F
0.0477

Means with the same letter are not significantly different.

t Grouping Mean N
A 2.8444 9

A
B A 2.6256 9

B A

T
NT5

NT3

Pr > F
0.4360

Pr > F
0.1191



Dependent Variable: DT

Source
Model
Error
Corrected Total
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B A 2.5422 9
B
B 2.4378 9
B
B 2.3378 9

NT2

NT4

NT1

KET QUA XU LY THONG KE PO TRANG CUA RAU CAN NUGC

The ANOVA Procedure

Sum of
DF Squares Mean Square F Value Pr > F
4 641.138258 160.284564 8.28 <.0001
40 773.867800 19.346695
44 1415.006058
R-Square Coeff Var Root MSE N Mean
0.453099 7.800981 4.398488 56.38378
The ANOVA Procedure
Alpha 0.01
Error Degrees of Freedom 40
Error Mean Square 19.34669
Critical Value of t 2.70446
Least Significant Difference 5.6076
Means with the same letter are not significantly different.
t Grouping Mean N T
A 60.432 9 nt3
A
A 59.198 9 nt4
A
A 57.513 9 ntl
A
B A 55.007 9 nt5
B
B 49.769 9 nt2

Dependent Variable: N7
Sum of
Source
Model
Error
Corrected Total

KET QUA XU LY THONG KE TicH LOY pAM

R-Square Coeff Var Root MSE N Mean
0.361702 12.89205 0.024495 0.190000

TRONG CAY 7 NST

DF Squares Mean Square F Value
4 0.00340000 0.00085000 1.42
10 0.00600000 0.00060000
14 0.00940000
The ANOVA Procedure
Alpha 0.05
Error Degrees of Freedom 10
Error Mean Square 0.000107
Critical Value of t 2.22814
Least Significant Difference ©.0188
Means with the same letter are not significantly different.
t Grouping Mean N T
A 0.186667 3 NT4
A
B A 0.183333 3 NT5
B A
B A 0.183333 3 NT2
B A
B A 0.180000 3 NT1
B
B 0.166667 3 NT3

Dependent Variable: N14
Sum of
Source

Model
Error
Corrected Total

KET QUA XU LY THONG KE TICH LOY BAM TRONG CAY 14 NST

The ANOVA Procedure

DF Squares Mean Square
4 0.00070667 0.00017667
10 0.00186667 0.00018667
14 0.00257333

R-Square Coeff Var Root MSE N Mean
0.274611 6.248141 0.013663 0.218667

F Value

0.95

Pr > F
0.2976

Pr > F

0.4766
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KET QUA XU LY THONG KE TICH LOY BAM TRONG CAY 21 NST
The ANOVA Procedure
Dependent Variable: N21

Sum of
Source DF Squares Mean Square F Value Pr > F
Model 4 0.00130667 ©0.00032667 1.22 0.3601
Error 10 0.00266667 ©0.00026667
Corrected Total 14 ©.00397333

R-Square  Coeff Var Root MSE N Mean
0.328859 7.141370 ©.016330 0.228667

KET QUA XU LY THONG KE TiICH LOY BAM TRONG CAY 28 NST
The ANOVA Procedure
Dependent Variable: N28

Sum of
Source DF Squares Mean Square F Value Pr > F
Model 4 0.00162667 0.00040667 0.69 0.6134
Error 10 0.00586667 0.00058667
Corrected Total 14 ©.00749333

R-Square  Coeff Var Root MSE N Mean
0.217082 11.14473 0.024221 0.217333

Thi nghiém 6
KET QUA XU LY THONG KE CHIEU CAO CAY 7 NST
INST 15:00 Thursday, August 14, 2017 1
The ANOVA Procedure
Class Level Information
Class Levels Values
T 5 NT1 NT2 NT3 NT4 NT5
Number of Observations Read 15
Number of Observations Used 15
7NST 15:00 Thursday, August 14, 2017 2
The ANOVA Procedure
Dependent Variable: N

Sum of
Source DF Squares Mean Square F Value
Model 4 0.88049333 0.22012333 0.17
Error 10 12.70866667 1.27086667
Corrected Total 14 13.58916000
R-Square Coeff Var Root MSE N Mean
0.064794 4.634629 1.127327 24.32400

KET QUA XU LY THONG KE CHIEU CAO CAY 14 NST
14NST 15:00 Thursday, August 14, 2017 4
The ANOVA Procedure
Class Level Information

Class Levels Values
T 5 NT1 NT2 NT3 NT4 NTS
Number of Observations Read 15
Number of Observations Used 15
14NST 15:00 Thursday, August 14, 2017 5

The ANOVA Procedure
Dependent Variable: N

Sum of
Source DF Squares Mean Square F Value
Model 4 8.79929333 2.19982333 0.92
Error 10 23.82040000 2.38204000
Corrected Total 14 32.61969333
R-Square Coeff Var Root MSE N Mean
0.269754 4.572002 1.543386 33.75733

KET QUA XU LY THONG KE CHIEU CAO CAY 21 NST
21INST 03:11 Friday, August 15, 2017 1
The ANOVA Procedure
Class Level Information
Class Levels Values
T 5 NT1 NT2 NT3 NT4 NTS
Number of Observations Read 15
Number of Observations Used 15
21INST 03:11 Friday, August 15, 2017 2
The ANOVA Procedure
Dependent Variable: N
Sum of
Source DF Squares Mean Square F Value

Pr > F
0.9471

Pr > F
0.4877

Pr > F
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Model 4 76.1065733 19.0266433 2.99 0.0728
Error 10 63.5818000 6.3581800
Corrected Total 14 139.6883733

R-Square Coeff Var Root MSE N Mean

0.544831 6.427371 2.521543 39.23133

KET QUA XU LY THONG KE CHIEU CAO CAY 28 NST
28NST 15:00 Thursday, August 14, 2017 7
The ANOVA Procedure
Class Level Information
Class Levels Values
T 5 NT1 NT2 NT3 NT4 NT5
Number of Observations Read 15
Number of Observations Used 15
28NST 15:00 Thursday, August 14, 2017 8
The ANOVA Procedure
Dependent Variable: N

Sum of
Source DF Squares Mean Square F Value Pr > F
Model 4 178.1004267 44.5251067 3.56 0.0471
Error 10 125.1194667 12.5119467
Corrected Total 14 303.2198933
R-Square Coeff Var Root MSE N Mean
0.587364 7.060419 3.537223 50.09933
Source DF Anova SS Mean Square F Value Pr > F
T 4 178.1004267 44.5251067 3.56 0.0471
28NST 15:00 Thursday, August 14, 2017 9

The ANOVA Procedure
t Tests (LSD) for N
NOTE: This test controls the Type I comparisonwise error rate, not the experimentwise error rate.

Alpha 0.05
Error Degrees of Freedom 10
Error Mean Square 12.51195
Critical Value of t 2.22814

Least Significant Difference 6.4352
Means with the same letter are not significantly different.

t Grouping Mean N T

A 55.917 3 NT1
A

B A 50.683 3 NT4

B A

B A 50.283 3 NT3

B

B 48.123 3 NT2

B

B 45.490 3 NT5

KET QUA XU LY THONG KE PUONG KINH GOC 7 NST
7NST 15:00 Thursday, August 14, 2017 10
The ANOVA Procedure
Class Level Information

Class Levels Values
T 5 ntl nt2 nt3 nt4 nt5
Number of Observations Read 15
Number of Observations Used 15
7NST 15:00 Thursday, August 14, 2017 11

The ANOVA Procedure
Dependent Variable: N

Sum of
Source DF Squares Mean Square F Value Pr > F
Model 4 0.15733333 0.03933333 1.90 0.1865
Error 10 0.20666667 0.02066667
Corrected Total 14 0.36400000
R-Square Coeff Var Root MSE N Mean
0.432234 4.824129 0.143759 2.980000

KET QUA XU LY THONG KE PUONG KINH GOC 14 NST
14NST 15:00 Thursday, August 14, 2017 13
The ANOVA Procedure
Class Level Information

Class Levels Values
T 5 ntl nt2 nt3 nt4 nt5
Number of Observations Read 15

Number of Observations Used 15
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14NST 15:00 Thursday, August 14, 2017 14
The ANOVA Procedure
Dependent Variable: N

Sum of
Source DF Squares Mean Square F Value
Model 4 0.08000000 0.02000000 1.50
Error 10 0.13333333 0.01333333
Corrected Total 14 0.21333333
R-Square Coeff Var Root MSE N Mean
0.375000 2.862894 0.115470 4.033333

KET QUA XU LY THONG KE PUONG KINH GOC 21 NST
21INST 15:00 Thursday, August 14, 2017 16
The ANOVA Procedure
Class Level Information

Class Levels Values
T 5 ntl nt2 nt3 nt4 nt5
Number of Observations Read 15
Number of Observations Used 15
2INST 15:00 Thursday, August 14, 2017 17

The ANOVA Procedure
Dependent Variable: N

Sum of
Source DF Squares Mean Square F Value
Model 4 0.18000000 0.04500000 2.60
Error 10 0.17333333 0.01733333
Corrected Total 14 0.35333333
R-Square Coeff Var Root MSE N Mean
0.509434 2.650794 0.131656 4.966667

KET QUA XU' LY THONG KE PUONG KINH GOC 28 NST
28NST 15:00 Thursday, August 14, 2017 19
The ANOVA Procedure
Class Level Information
Class Levels Values
T 5 ntl nt2 nt3 nt4 nt5
Number of Observations Read 15
Number of Observations Used 15
28NST 15:00 Thursday, August 14, 2017 20
The ANOVA Procedure
Dependent Variable: N

Sum of
Source DF Squares Mean Square F Value
Model 4 0.13333333 0.03333333 2.78
Error 10 0.12000000 0.01200000
Corrected Total 14 0.25333333
R-Square Coeff Var Root MSE N Mean
0.526316 1.846256 0.109545 5.933333

KET QUA XU LY THONG KE SO LA 7 NST
7NST 15:00 Thursday, August 14, 2017 22
The ANOVA Procedure
Class Level Information
Class Levels Values
T 5 NT1 NT2 NT3 NT4 NT5
Number of Observations Read 15
Number of Observations Used 15
INST 15:00 Thursday, August 14, 2017 23
The ANOVA Procedure
Dependent Variable: N

Sum of
Source DF Squares Mean Square F Value
Model 4 0.09470667 0.02367667 0.36
Error 10 0.65746667 0.06574667
Corrected Total 14 0.75217333
R-Square Coeff Var Root MSE N Mean
0.125911 7.145025 0.256411 3.588667

KET QUA XU LY THONG KE SO LA 14 NST
14NST 15:00 Thursday, August 14, 2017 25
The ANOVA Procedure
Class Level Information
Class Levels Values
T 5 NT1 NT2 NT3 NT4 NTS

Pr > F
0.2742

Pr > F
0.1008

Pr > F
0.0866

Pr > F
0.8315
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Number of Observations Read 15
Number of Observations Used 15
14NST 15:00 Thursday, August 14, 2017 26

The ANOVA Procedure
Dependent Variable: N

Sum of
Source DF Squares Mean Square F Value Pr > F
Model 4 0.07909333 0.01977333 0.59 0.6788
Error 10 0.33620000 0.03362000
Corrected Total 14 0.41529333
R-Square Coeff Var Root MSE N Mean
0.190452 3.687309 0.183358 4.972667

KET QUA XU LY THONG KE SO LA 21 NST
21INST 15:00 Thursday, August 14, 2017 28
The ANOVA Procedure
Class Level Information

Class Levels Values
T 5 NT1 NT2 NT3 NT4 NT5
Number of Observations Read 15
Number of Observations Used 15
21INST 15:00 Thursday, August 14, 2017 29

The ANOVA Procedure
Dependent Variable: N

Sum of
Source DF Squares Mean Square F Value Pr > F
Model 4 0.14476000 0.03619000 1.16 0.3845
Error 10 0.31213333 0.03121333
Corrected Total 14 0.45689333
R-Square Coeff Var Root MSE N Mean
0.316835 2.841619 0.176673 6.217333

KET QUA XU LY THONG KE SO LA 28 NST
28NST 15:00 Thursday, August 14, 2017 31
The ANOVA Procedure
Class Level Information

Class Levels Values
T 5 NT1 NT2 NT3 NT4 NT5
Number of Observations Read 15
Number of Observations Used 15
28NST 15:00 Thursday, August 14, 2017 32

The ANOVA Procedure
Dependent Variable: N

Sum of
Source DF Squares Mean Square F Value Pr > F
Model 4 0.32026667 0.08006667 0.82 0.5402
Error 10 0.97446667 0.09744667
Corrected Total 14 1.29473333
R-Square Coeff Var Root MSE N Mean
0.247361 4.094856 0.312164 7.623333

KET QUA XIr LY THONG KE KHOI LUQNG TRUNG BINH CAY
28NST 15:00 Thursday, August 14, 2017 34
The ANOVA Procedure
Class Level Information
Class Levels Values
T 5 NT1 NT2 NT3 NT4 NT5
Number of Observations Read 15
Number of Observations Used 15
28NST 15:00 Thursday, August 14, 2017 35
The ANOVA Procedure
Dependent Variable: N

Sum of

Source DF Squares Mean Square F Value Pr > F
Model 4 1.77486667 0.44371667 3.28 0.0541
Error 10 1.35266667 0.13526667
Corrected Total 14 3.12753333

R-Square Coeff Var Root MSE N Mean

0.567497 5.139071 0.367786 7.156667
Source DF Anova SS Mean Square F Value Pr > F
T 4 1.77486667 0.44371667 3.28 0.0541

28NST 15:00 Thursday, August 14, 2017 36

The ANOVA Procedure
t Tests (LSD) for N
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NOTE: This test controls the Type I comparisonwise error rate, not the experimentwise
error rate.

Alpha 0.05
Error Degrees of Freedom 10
Error Mean Square 0.135267
Critical Value of t 2.22814

Least Significant Difference 0.6691
Means with the same letter are not significantly different.

t Grouping Mean N T

A 7.8033 3 NT1
A

B A 7.1367 3 NT4

B

B 7.0967 3 NT2

B

B 6.9400 3 NT5

B

B 6.8067 3 NT3

KET QUA XU' LY THONG KE NANG SUAT THUC THU
NSTT 15:00 Thursday, August 14, 2017 40
The ANOVA Procedure
Class Level Information

Class Levels Values
T 5 NT1 NT2 NT3 NT4 NT5
Number of Observations Read 15
Number of Observations Used 15
NSTT 15:00 Thursday, August 14, 2017 41

The ANOVA Procedure
Dependent Variable: N

Sum of
Source DF Squares Mean Square F Value Pr > F
Model 4 0.18709333 0.04677333 4.70 0.0215
Error 10 0.09946667 0.00994667
Corrected Total 14 0.2865600
R-Square Coeff Var Root MSE N Mean
0.652894 3.715834 0.099733 2.684000
Source DF Anova SS Mean Square F Value Pr > F
T 4 0.18709333 0.04677333 4.70 0.0215
NSTT 15:00 Thursday, August 14, 2017 42

The ANOVA Procedure
t Tests (LSD) for N
NOTE: This test controls the Type I comparisonwise error rate, not the experimentwise error rate.

Alpha 0.05
Error Degrees of Freedom 10
Error Mean Square 0.009947
Critical Value of t 2.22814

Least Significant Difference ©.1814
Means with the same letter are not significantly different.

t Grouping Mean N T
A 2.83667 3 NT2
A
A 2.78333 3 NT1
A
B A 2.67000 3 NT3
B
B 2.58333 3 NT4
B
B 2.54667 3 NT5

KET QUA XU LY THONG KE NANG SUAT THUONG PHAM
NSTP 15:00 Thursday, August 14, 2017 46
The ANOVA Procedure
Class Level Information

Class Levels Values
T 5 NT1 NT2 NT3 NT4 NT5
Number of Observations Read 15
Number of Observations Used 15
NSTP 15:00 Thursday, August 14, 2017 47

The ANOVA Procedure
Dependent Variable: N

Sum of
Source DF Squares Mean Square F Value Pr > F
Model 4 0.18750667 0.04687667 8.27 0.0033

Error 10 0.05666667 0.00566667
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Corrected Total 14 0.24417333
R-Square Coeff Var Root MSE N Mean
0.767924 3.104644 0.075277 2.424667
Source DF Anova SS Mean Square F Value Pr > F
T 4 0.18750667 0.04687667 8.27 0.0033
NSTP 15:00 Thursday, August 14, 2017 48

The ANOVA Procedure
t Tests (LSD) for N
NOTE: This test controls the Type I comparisonwise error rate, not the experimentwise error rate.

Alpha 0.01
Error Degrees of Freedom 10
Error Mean Square 0.005667
Critical Value of t 3.16927
Least Significant Difference ©.1948

Means with the same letter are not significantly different.

t Grouping Mean N T

A 2.56000 3 NT2
A
A 2.55000 3 NT1
A

B A 2.40000 3 NT3

B

B 2.31000 3 NT4

B

B 2.30333 3 NTS

KET QUA XU LY THONG KE HAM LUONG CHAT KHO
CHATKHO 15:00 Thursday, August 14, 2017 49
The ANOVA Procedure

Class Level Information

Class Levels Values

T 5 NT1 NT2 NT3 NT4 NT5
Number of Observations Read 15
Number of Observations Used 15

CHATKHO 15:00 Thursday, August 14, 2017 50
The ANOVA Procedure

Dependent Variable: N

Sum of
Source DF Squares Mean Square F Value Pr > F
Model 4 0.18997333 0.04749333 2.20 0.1419
Error 10 0.21560000 0.02156000
Corrected Total 14 0.40557333
R-Square Coeff Var Root MSE N Mean
0.468407 3.508281 0.146833 4.185333
KET QUA XU LY THONG KE PO BRIX
BRIX 15:00 Thursday, August 14, 2017 55
The ANOVA Procedure
Class Level Information
Class Levels Values
T 5 NT1 NT2 NT3 NT4 NT5
Number of Observations Read 15
Number of Observations Used 15
BRIX 15:00 Thursday, August 14, 2017 56
The ANOVA Procedure
Dependent Variable: N
Sum of
Source DF Squares Mean Square F Value Pr > F
Model 4 0.60933333 0.15233333 7.62 0.0044
Error 10 0.20000000 0.02000000
Corrected Total 14 0.80933333
R-Square Coeff Var Root MSE N Mean
0.752883 6.978027 0.141421 2.026667
Source DF Anova SS Mean Square F Value Pr > F
T 4 0.60933333 0.15233333 7.62 0.0044
BRIX 15:00 Thursday, August 14, 2017 57

The ANOVA Procedure
t Tests (LSD) for N
NOTE: This test controls the Type I comparisonwise error rate, not the experimentwise error rate.

Alpha 0.01
Error Degrees of Freedom 10
Error Mean Square 0.02
Critical Value of t 3.16927
Least Significant Difference 0.366
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Means with the same letter are not significantly different.

t Grouping Mean N T

A 2.4000 3 NTS
A

B A 2.0667 3 NT3

B

B 1.9333 3 NT2

B

B 1.9000 3 NT4

B

B 1.8333 3 NT1

KET QUA XU LY THONG KE CANXI TRONG CAY
canxi 03:11 Friday, August 15, 2017
The ANOVA Procedure
Class Level Information

Class Levels Values
T 5 NT1 NT2 NT3 NT4 NT5
Number of Observations Read 15
Number of Observations Used 15
canxi 03:11 Friday, August 15, 2017

The ANOVA Procedure
Dependent Variable: N

Sum of
Source DF Squares Mean Square F Value Pr > F
Model 4 0.03337333 0.00834333 3.83 0.0388
Error 10 0.02180000 0.00218000
Corrected Total 14 0.05517333
R-Square Coeff Var Root MSE N Mean
0.604882 8.572302 0.046690 0.544667
Source DF Anova SS Mean Square F Value Pr > F
T 4 0.03337333 0.00834333 3.83 0.0388
canxi 03:11 Friday, August 15, 2017

The ANOVA Procedure
t Tests (LSD) for N
NOTE: This test controls the Type I comparisonwise error rate, not the experimentwise error rate.

Alpha 0.05
Error Degrees of Freedom 10
Error Mean Square 0.00218
Critical Value of t 2.22814

Least Significant Difference ©.0849
Means with the same letter are not significantly different.

t Grouping Mean N T

A 0.59667 3 NT1
A

B A 0.57333 3 NT2

B A

B A 0.57333 3 NT3

B

B c 0.51000 3 NT4
C
C 0.47000 3 NT5

KET QUA XU LY THONG KE KALI TRONG CAY
kali 15:00 Thursday, August 14, 2017 67
The ANOVA Procedure
Class Level Information
Class Levels Values
T 5 NT1 NT2 NT3 NT4 NT5
Number of Observations Read 15
Number of Observations Used 15
kali 15:00 Thursday, August 14, 2017 68
The ANOVA Procedure
Dependent Variable: N

Sum of
Source DF Squares Mean Square F Value Pr > F
Model 4 0.79022667 0.19755667 3.98 0.0348
Error 10 0.49633333 0.04963333
Corrected Total 14 1.28656000
R-Square Coeff Var Root MSE N Mean
0.614217 5.024479 0.222785 4.434000
Source DF Anova SS Mean Square F Value Pr > F
T 4 0.79022667 0.19755667 3.98 0.0348

kali 15:00 Thursday, August 14, 2017 69
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The ANOVA Procedure
t Tests (LSD) for N

NOTE: This test controls the Type I comparisonwise error rate, not the experimentwise error rate.
Alpha 0.05
Error Degrees of Freedom 10
Error Mean Square 0.049633
Critical Value of t 2.22814
Least Significant Difference ©.4053

Means with the same letter are not significantly different.

t Grouping Mean N T
A 4.8367 3 NT5
A
B A 4.4900 3 NT2
B
B 4.4000 3 NT1
B
B 4.2800 3 NT3
B
B 4.1633 3 NT4

KET QUA XU LY THONG KE DU LUQNG NITRATE TRONG CAY

nitrate 15:00 Thursday, August 14, 2017 76
The ANOVA Procedure
Class Level Information
Class Levels Values
T 5 NT1 NT2 NT3 NT4 NT5
Number of Observations Read 15
Number of Observations Used 15
nitrate 15:00 Thursday, August 14, 2017 77

The ANOVA Procedure
Dependent Variable: N

Sum of
Source DF Squares Mean Square F Value Pr > F
Model 4 2.88672227 0.72168057 9.52 0.0019
Error 10 0.75801267 0.07580127
Corrected Total 14 3.64473493
R-Square Coeff Var Root MSE N Mean
0.792025 25.32690 0.275320 1.087067
Source DF Anova SS Mean Square F Value Pr > F
T 4 2.88672227 0.72168057 9.52 0.0019
nitrate 15:00 Thursday, August 14, 2017 78

NOTE: This test controls the Type I comparisonwise error rate, not the experimentwise error rate.

The ANOVA Procedure
t Tests (LSD) for N

Alpha 0.01
Error Degrees of Freedom 10
Error Mean Square 0.075801
Critical Value of t 3.16927
Least Significant Difference ©0.7124

Means with the same letter are not significantly different.

t Grouping Mean N T
A 1.7520 3 NT1
A
A 1.4750 3 NT2
B 0.7440 3 NT4
B
B 0.7343 3 NT3
B
B 0.7300 3 NT5

Thi nghiém 7
KET QUA XU LY THONG KE CHIEU CAO CAY 7 NST

The ANOVA Procedure
Dependent Variable: CC7

Sum of
Source DF Squares Mean Square F Value Pr > F
Model 4 5.03776000 1.25944000 1.82 0.2025
Error 10 6.93733333 0.69373333
Corrected Total 14 11.97509333
R-Square Coeff Var Root MSE N Mean
0.420686 3.279246 0.832907 25.39933
The ANOVA Procedure
Alpha 0.05
Error Degrees of Freedom 10
Error Mean Square 0.693733

Critical Value of t

2.22814
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Least Significant Difference 1.5153
Means with the same letter are not significantly different.

t Grouping Mean N T

A 25.8467 3 nt3
A

B A 25.7667 3 nt2

B A

B A 25.7133 3 nt5

B A

B A 25.3867 3 nt4

B

B 24.2833 3 ntl

KET QUA XU LY THONG KE CHIEU CAO CAY 14 NST
The ANOVA Procedure
Dependent Variable: CC14

Sum of
Source DF Squares Mean Square F Value Pr > F
Model 4 3.66764000 0.91691000 1.48 0.2787
Error 10 6.18193333 0.61819333
Corrected Total 14 9.84957333
R-Square Coeff Var Root MSE N Mean
0.372365 2.633601 0.786253 29.85467

KET QUA XU LY THONG KE CHIEU CAO CAY 21 NST
The ANOVA Procedure
Dependent Variable: CC21

Sum of
Source DF Squares Mean Square F Value Pr > F
Model 4 9.94630667 2.48657667 3.60 0.0458
Error 10 6.91306667 0.69130667
Corrected Total 14 16.85937333
R-Square Coeff Var Root MSE N Mean
0.589957 2.427256 0.831449 34.25467
The ANOVA Procedure
Alpha 0.05
Error Degrees of Freedom 10
Error Mean Square 0.691307
Critical Value of t 2.22814

Least Significant Difference 1.5126
Means with the same letter are not significantly different.

t Grouping Mean N T

A 35.7600 3 nt2
A

B A 34.4733 3 nt3

B

B 33.7367 3 nt5

B

B 33.7067 3 ntl

B

B 33.5967 3 nt4

KET QUA XU LY THONG KE CHIEU CAO CAY 28 NST
The ANOVA Procedure
Dependent Variable: CC28

Sum of
Source DF Squares Mean Square F Value Pr > F
Model 4 16.39990667 4.09997667 1.05 0.4294
Error 10 39.05113333 3.90511333
Corrected Total 14 55.45104000
R-Square Coeff Var Root MSE N Mean
0.295755 4.229924 1.976136 46.71800

KET QUA XU LY THONG KE PUONG KINH GOC 7 NST
The ANOVA Procedure
Dependent Variable: DKG7

Sum of
Source DF Squares Mean Square F Value Pr > F
Model 4 0.07333333 0.01833333 0.98 0.4598
Error 10 0.18666667 0.01866667
Corrected Total 14 0.26000000
R-Square Coeff Var Root MSE N Mean
0.282051 4.711242 0.136626 2.900000

KET QUA XU LY THONG KE PUONG KINH GOC 14 NST
The ANOVA Procedure
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Dependent Variable: DKG14

Means with the same letter are not significantly different.

Sum of
Source DF Squares Mean Square F Value Pr > F
Model 4 0.08400000 0.02100000 0.90 0.4994
Error 10 0.23333333 0.02333333
Corrected Total 14 0.31733333
R-Square Coeff Var Root MSE N Mean
0.264706 3.806126 0.152753 4.013333
KET QUA XU LY THONG KE PUONG KINH GOC 21 NST
The ANOVA Procedure
Dependent Variable: DKG21
Sum of
Source DF Squares Mean Square F Value Pr > F
Model 4 0.16933333 0.04233333 0.64 0.6451
Error 10 0.66000000 0.06600000
Corrected Total 14 0.82933333
R-Square Coeff Var Root MSE N Mean
0.204180 5.435218 0.256905 4.726667
KET QUA XU' LY THONG KE PUONG KINH GOC 28 NST
The ANOVA Procedure
Dependent Variable: DKG28
Sum of
Source DF Squares Mean Square F Value Pr > F
Model 4 0.76400000 0.19100000 4.04 0.0335
Error 10 0.47333333 0.04733333
Corrected Total 14 1.23733333
R-Square Coeff Var Root MSE N Mean
0.617457 3.825831 0.217562 5.686667
The ANOVA Procedure
Alpha 0.05
Error Degrees of Freedom 10
Error Mean Square 0.047333
Critical Value of t 2.22814
Least Significant Difference ©.3958

t Grouping Mean N T
A 5.9667 3 nt3
A
A 5.9000 3 nt2
A
B A 5.7000 3 nt5
B
B 5.4667 3 nt4
B
B 5.4000 3 ntl
KET QUA XU' LY THONG KE SO LA 7 NST
The ANOVA Procedure
Dependent Variable: SL7
Sum of
Source DF Squares Mean Square F Value Pr > F
Model 4 0.00170667 0.00042667 0.25 0.9032
Error 10 0.01706667 0.00170667
Corrected Total 14 0.01877333
R-Square Coeff Var Root MSE N Mean
0.090909 1.027317 0.041312 4.021333
KET QUA XU LY THONG KE SO LA 14 NST
The ANOVA Procedure
Dependent Variable: SL14
Sum of
Source DF Squares Mean Square F Value Pr > F
Model 4 0.11613333 0.02903333 1.28 0.3396
Error 10 0.22620000 0.02262000
Corrected Total 14 0.34233333
R-Square Coeff Var Root MSE N Mean
0.339241 3.484158 0.150399 4.316667



Dependent Variable: SL21
Source
Model
Error

Corrected Total

Dependent Variable: SL28

Source
Model
Error
Corrected Total

Dependent Variable: TLTB

Source
Model
Error
Corrected Total

Dependent Variable: NSTT

Source
Model
Error
Corrected Total
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KET QUA XU LY THONG KE SO LA 21 NST

The ANOVA Procedure

Sum of
DF Squares Mean Square F Value
4 0.02093333 0.00523333 1.04
10 0.05020000 0.00502000
14 0.07113333
R-Square Coeff Var Root MSE N Mean
0.294283 1.412331 0.070852 5.016667

KET QUA XU LY THONG KE SO LA 28 NST

The ANOVA Procedure

The ANOVA Procedure

Sum of
DF Squares Mean Square F Value
4 0.24810667 0.06202667 1.45
10 0.42786667 0.04278667
14 0.67597333
R-Square Coeff Var Root MSE N Mean
0.367036 3.160257 0.206849 6.545333

KET QUA XU LY THONG KE KHOI LUQNG TRUNG BINH CAY

Sum of
DF Squares Mean Square F Value
4 1.17733333 0.29433333 2.02
10 1.46000000 0.14600000
14 2.63733333
R-Square Coeff Var Root MSE N Mean
0.446411 5.154219 0.382099 7.413333

KET QUA XU' LY THONG KE NANG SUAT THUC THU

The ANOVA Procedure

Least Significant Difference ©.1187

Sum of
DF Squares Mean Square F Value
4 0.08017333 0.02004333 4.71
10 0.04260000 0.00426000
14 0.12277333
R-Square Coeff Var Root MSE N Mean
0.653019 2.413187 0.065269 2.704667
The ANOVA Procedure
Alpha 0.05
Error Degrees of Freedom 10
Error Mean Square 0.00426
Critical Value of t 2.22814

Means with the same letter are not significantly different.

Dependent Variable: NSTP

Source
Model
Error
Corrected Total

t Grouping Mean N T
A 2.84667 3 NT3
B 2.69333 3 NT4
g 2.68333 3 NT2
g 2.65000 3 NT1
: 2.65000 3 NT5S

KET QUA XU LY THONG KE NANG SUAT THUONG PHAM

The ANOVA Procedure

Sum of
DF Squares Mean Square F Value
4 0.08529333 0.02132333 5.15
10 0.04140000 0.00414000
14 0.12669333

R-Square Coeff Var Root MSE

N Mean

Pr > F

0.4326

Pr > F
0.2881

Pr > F
0.1680

Pr > F
0.0215

Pr > F
0.0163
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0.673227 2.493264 0.064343 2.580667
The ANOVA Procedure
Alpha 0.05
Error Degrees of Freedom 10
Error Mean Square 0.00414
Critical Value of t 2.22814
Least Significant Difference 0.1171

Means with the same letter are not significantly different.

Dependent Variable: CK

t Grouping Mean
A 2.72667

2.57000
2.56000

2.52333

[eciveliten velive Jlon o)

2.52333

N
3

3

3

3

3

T
NT3

NT4

NT2

NT5

NT1

KET QUA XUr LY THONG KE HAM LUONG CHAT KHO
The ANOVA Procedure

Sum of
Source DF Squares Mean Square F Value Pr > F
Model 4 0.20326667 0.05081667 0.58 0.6823
Error 10 0.87213333 0.08721333
Corrected Total 14 1.07540000
R-Square Coeff Var Root MSE N Mean
0.189015 7.099015 0.295319 4.160000
KET QUA XU LY THONG KE BRIX TRONG CAY
The ANOVA Procedure
Dependent Variable: BRIX
Sum of
Source DF Squares Mean Square F Value Pr > F
Model 4 10.63949333 2.65987333 22.44 <.0001
Error 10 1.18540000 0.11854000
Corrected Total 14 11.82489333
R-Square Coeff Var Root MSE N Mean
0.899754 5.148485 0.344296 6.687333
The ANOVA Procedure
Alpha 0.01
Error Degrees of Freedom 10
Error Mean Square 0.11854
Critical Value of t 3.16927
Least Significant Difference ©.8909
Means with the same letter are not significantly different.
t Grouping Mean N T
A 7.7400 3 NT4
A
A 7.1867 3 NT5
A
A 7.1300 3 NT3
B 5.7333 3 NT2
B
B 5.6467 3 NT1
KET QUA XU LY THONG KE PO CUNG
The ANOVA Procedure
Dependent Variable: DC
Sum of
Source DF Squares Mean Square F Value Pr > F
Model 4 6.41592444 1.60398111 4.29 0.0056
Error 40 14.96726667 0.37418167
Corrected Total 44 21.38319111
R-Square Coeff Var Root MSE N Mean
0.300045 14.77387 0.611704 4.140444
The ANOVA Procedure
Alpha 0.01
Error Degrees of Freedom 40
Error Mean Square 0.374182
Critical Value of t 2.70446
Least Significant Difference 0.7799

Means with the same letter are not significantly different.



Dependent Variable: DT
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t Grouping Mean N T

A 4.5933 9 NT5
A
A 4.5000 9 NT4
A

B A 4.1211 9 NT3

B A

B A 3.9222 9 NT2

B

B 3.5656 9 NT1

KET QUA XU LY THONG KE PO TRANG
The ANOVA Procedure

Sum of
Source DF Squares Mean Square F Value
Model 4 46.7626089 11.6906522 1.18
Error 40 396.3513556 9.9087839
Corrected Total 44 443.1139644
R-Square Coeff Var Root MSE N Mean
0.105532 7.004984 3.147822 44.93689
KET QUA XU LY THONG KE CANXI TRONG CAY
The ANOVA Procedure
Dependent Variable: CANXI
Sum of
Source DF Squares Mean Square F Value
Model 4 280.4000000 70.1000000 2.41
Error 10 291.3333333 29.1333333
Corrected Total 14 571.7333333
R-Square Coeff Var Root MSE N Mean
0.490438 8.112520 5.397530 66.53333
The ANOVA Procedure
Alpha 0.05
Error Degrees of Freedom 10
Error Mean Square 29.13333
Critical Value of t 2.22814
Least Significant Difference 9.8196

Means with the same letter are not significantly different.

Dependent Variable: KALI

t Grouping Mean N T

A 73.000 3 NT2
A

B A 70.333 3 NT1

B A

B A 64.000 3 NT4

B A

B A 63.333 3 NT5

B

B 62.000 3 NT3

KET QUA XU LY THONG KE KALI TRONG CAY
The ANOVA Procedure

Sum of
Source DF Squares Mean Square F Value
Model 4 3706.66667 926.66667 0.92
Error 10 10066 .66667 1006.66667
Corrected Total 14 13773.33333
R-Square Coeff Var Root MSE N Mean
0.269119 6.085936 31.72801 521.3333
KET QUA XU’ LY THONG KE NITRATE TRONG CAY
The ANOVA Procedure
Dependent Variable: NITRATE
Sum of
Source DF Squares Mean Square F Value
Model 4 225389.7333 56347.4333 1.03
Error 10 548944.6667 54894.4667
Corrected Total 14 774334.4000
R-Square Coeff Var Root MSE N Mean
0.291075 10.34327 234.2957 2265.200

KET QUA XU LY THONG KE TicH LOY LAN TRONG CAY 7 NST

Dependent Variable: L7

The ANOVA Procedure

Pr > F
0.3343

Pr > F
0.1186

Pr > F
0.4892

Pr > F
0.4397



Source
Model
Error

Corrected Total

Dependent Variable: L14

Source
Model
Error
Corrected Total
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Sum of
DF Squares Mean Square F Value
4 840.666667 210.166667 0.40
10 5192.666667 519.266667
14 6033.333333
R-Square Coeff Var Root MSE N Mean
0.139337 4.103378 22.78742 555.3333

KET QUA XU LY THONG KE TIcH LOY LAN TRONG CAY 14 NST

The ANOVA Procedure

Sum of
DF Squares Mean Square F Value
4 3643.60000 910.90000 0.72
10 12715.33333 1271.53333
14 16358.93333
R-Square Coeff Var Root MSE N Mean
0.222728 7.288166 35.65857 489.2667
The ANOVA Procedure
Alpha 0.05
Error Degrees of Freedom 10
Error Mean Square 1271.533
Critical Value of t 2.22814
Least Significant Difference 64.872

Means with the same letter are not significantly different.
KET QUA XU LY THONG KE TICH LUY LAN TRONG CAY 21 NST

Dependent Variable: L21

Source
Model
Error
Corrected Total

The ANOVA Procedure

Sum of
DF Squares Mean Square F Value
4 5288.00000 1322.00000 1.92
10 6873.33333 687.33333
14 12161.33333
R-Square Coeff Var Root MSE N Mean
0.434821 5.503928 26.21704 476.3333
The ANOVA Procedure
Alpha 0.05
Error Degrees of Freedom 10
Error Mean Square 687.3333
Critical Value of t 2.22814
Least Significant Difference 47.696

Means with the same letter are not significantly different.

Dependent Variable: L28

Source
Model
Error
Corrected Total

Thi nghi¢m 8

Dependent Variable:CC7

Source
Model
Error
Corrected Total

t Groupin

W W wWwWwwWww

8

>>>>>>>

Mean N T
502.33 3 NT5
482.67 3 NT2
480.67 3 NT3
471.33 3 NT4
444 .67 3 NT1

KET QUA XU LY THONG KE TicH LOY LAN TRONG CAY 28 NST

The ANOVA Procedure

Sum of
DF Squares Mean Square F Value
4 6268.93333 1567.23333 1.57
10 9974.66667 997.46667
14 16243 .60000
R-Square Coeff Var Root MSE N Mean
0.385933 5.645816 31.58270 559.4000
KET QUA XU LY THONG KE CHIEU CAO CAY 7 NST
The ANOVA Procedure
Sum of
DF Squares Mean Square F Value
4 25.2592400 6.3148100 0.18
10 353.5205333 35.3520533
14 378.7797733
R-Square Coeff Var Root MSE N Mean
0.066686 19.73718 5.945759 30.12467

Pr > F
0.8012

Pr > F
0.5996

Pr > F
0.1830

Pr > F
0.2558

Pr > F
0.9443



Dependent Variable: CC14
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KET QUA XU LY THONG KE CHIEU CAO CAY 14 NST
The ANOVA Procedure

Sum of
Source DF Squares Mean Square F
Model 4 107.4962933 26.8740733
Error 10 533.3818000 53.3381800
Corrected Total 14 640.8780933
R-Square Coeff Var Root MSE N Mean
0.167733 18.57369 7.303299 39.32067
KET QUA XU LY THONG KE CHIEU CAO CAY 21 NST
The ANOVA Procedure
Dependent Variable: CC21
Sum of
Source DF Squares Mean Square F
Model 4 79.9309733 19.9827433
Error 10 522.0002000 52.2000200
Corrected Total 14 601.9311733
R-Square Coeff Var Root MSE N Mean
0.132791 13.11134 7.224958 55.10467
KET QUA XU LY THONG KE CHIEU CAO CAY 28 NST
The ANOVA Procedure
Dependent Variable: CC28
Sum of
Source DF Squares Mean Square F
Model 4 127.1240000 31.7810000
Error 10 824.6733333 82.4673333
Corrected Total 14 951.7973333
R-Square Coeff Var Root MSE N Mean
0.133562 14.42674 9.081153 62.94667
KET QUA XU' LY THONG KE SO LA 7 NST
The ANOVA Procedure
Dependent Variable: SL7
Sum of
Source DF Squares Mean Square F
Model 4 0.14482667 0.03620667
Error 10 3.13246667 0.31324667
Corrected Total 14 3.27729333
R-Square Coeff Var Root MSE N Mean
0.044191 18.72272 0.559684 2.989333
KET QUA XU LY THONG KE SO LA 14 NST
The ANOVA Procedure
Dependent Variable: SL14
Sum of
Source DF Squares Mean Square F
Model 4 0.33324000 0.08331000
Error 10 1.04060000 0.10406000
Corrected Total 14 1.37384000
R-Square Coeff Var Root MSE N Mean
0.242561 12.51293 0.322583 2.578000
KET QUA XU LY THONG KE SO LA 21 NST
The ANOVA Procedure
Dependent Variable: SL21
Sum of
Source DF Squares Mean Square F
Model 4 0.19470667 0.04867667
Error 10 0.10806667 0.01080667
Corrected Total 14 0.30277333
R-Square Coeff Var Root MSE N Mean
0.643077 3.471342 0.103955 2.994667
The ANOVA Procedure
Alpha 0.05
Error Degrees of Freedom 10
Error Mean Square 0.010807
Critical Value of t 2.22814
Least Significant Difference ©.1891

Value
0.50

Value
0.38

Value
0.39

Value
0.12

Value
0.80

Value
4.50

Means with the same letter are not significantly different.

t Grouping Mean N T
A 3.19667 3 NT4

Pr > F
0.7342

Pr > F
0.8161

Pr > F
0.8144

Pr > F
0.9740

Pr > F
0.5517

Pr > F
0.0244
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BA 3.02667 3 NT3
B 2.94667 3 NT1
B 2.94333 3 NT5
B 2.86000 3 NT2

KET QUA XU LY THONG KE SO LA 28 NST
The ANOVA Procedure
Dependent Variable: SL28

Sum of
Source DF Squares Mean Square F Value
Model 4 0.11642667 0.02910667 0.70
Error 10 0.41786667 0.04178667
Corrected Total 14 0.53429333
R-Square Coeff Var Root MSE N Mean
0.217908 5.695149 0.204418 3.589333

KET QUA XU LY THONG KE PUONG KINH GOC THAN 7 NST
The ANOVA Procedure
Dependent Variable: DK7

Sum of
Source DF Squares Mean Square F Value Pr > F
Model 4 0.00190667 0.00047667 0.07 0.9893
Error 10 0.06686667 0.00668667
Corrected Total 14 0.06877333
R-Square Coeff Var Root MSE N Mean
0.027724 2.792125 0.081772 2.928667

KET QUA XU LY THONG KE PUONG KINH GOC THAN 14 NST
The ANOVA Procedure
Dependent Variable: DK14

Sum of
Source DF Squares Mean Square F Value Pr > F
Model 4 0.03350667 0.00837667 0.91 0.4945
Error 10 0.09206667 0.00920667
Corrected Total 14 0.12557333
R-Square Coeff Var Root MSE N Mean
0.266829 2.366443 0.095951 4.054667

KET QUA XU' LY THONG KE PUONG KINH GOC THAN 21 NST
The ANOVA Procedure
Dependent Variable: DK21

Sum of
Source DF Squares Mean Square F Value Pr > F
Model 4 0.05942667 0.01485667 1.01 0.4465
Error 10 0.14693333 0.01469333
Corrected Total 14 0.20636000
R-Square Coeff Var Root MSE N Mean
0.287976 2.539088 0.121216 4.774000

KET QUA XU LY THONG KE PUONG KINH GOC THAN 28 NST
The ANOVA Procedure
Dependent Variable: DK28

Sum of
Source DF Squares Mean Square F Value Pr >
Model 4 0.60269333 0.15067333 1.23 0.3581
Error 10 1.22460000 0.12246000
Corrected Total 14 1.82729333
R-Square Coeff Var Root MSE N Mean
0.329828 6.359514 0.349943 5.502667

KET QUA XU LY THONG KE KHOI LUONG TRUNG BINH CAY
The ANOVA Procedure
Dependent Variable: TLTB

Sum of
Source DF Squares Mean Square F Value
Model 4 10.99066667 2.74766667 0.64
Error 10 43.08666667 4.30866667
Corrected Total 14 54.07733333
R-Square Coeff Var Root MSE N Mean
0.203240 27.50529 2.075733 7.546667
The ANOVA Procedure
Alpha 0.05
Error Degrees of Freedom 10
Error Mean Square 4.308667

Critical Value of t 2.22814

Pr > F
0.6114

Pr > F
0.6474



Dependent Variable: NSTT

Source
Model
Error
Corrected Total

Dependent Variable: NSTP

Source
Model
Error
Corrected Total

Dependent Variable: CK

Source
Model
Error
Corrected Total
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Least Significant Difference 3.7763

KET QUA XU LY THONG KE NANG SUAT THUC THU

The ANOVA Procedure

Sum of
DF Squares Mean Square F Value
4 0.31386667 0.07846667 0.88
10 2.33866667 0.23386667
14 2.65253333
R-Square Coeff Var Root MSE N Mean
0.118327 17.32578 0.483598 2.586667

KET QUA XU LY THONG KE NANG SUAT THUONG PHAM

The ANOVA Procedure

Sum of
DF Squares Mean Square F Value
4 0.06550667 0.01637667 0.22
10 0.73513333 0.07351333
14 0.80064000
R-Square Coeff Var Root MSE N Mean
0.081818 11.49845 0.271133 2.358000

KET QUA XU LY THONG KE HAM LUONG CHAT KHO

The ANOVA Procedure

Sum of
DF Squares Mean Square F Value
4 0.57742667 0.14435667 14.80
10 0.09753333 0.00975333
14 0.67496000
R-Square Coeff Var Root MSE N Mean
0.855498 2.442111 0.098759 4.044000
The ANOVA Procedure
Alpha 0.05
Error Degrees of Freedom 10
Error Mean Square 0.009753
Critical Value of t 2.22814

Least Significant Difference ©0.1797

Means with the same letter are not significantly different.

Dependent Variable: BRIX

t Grouping Mean N T
A 4.39000 3 NT5
B 4.12667 3 NT4
B
C B 3.95000 3 NT1
C
C 3.90000 3 NT2
C
C 3.85333 3 NT3

KET QUA XU LY THONG KE PO BRIX
The ANOVA Procedure

Sum of
Source DF Squares Mean Square F Value
Model 4 1.04933333 0.26233333 24.59
Error 10 0.10666667 0.01066667
Corrected Total 14 1.15600000
R-Square Coeff Var Root MSE N Mean
0.907728 4.232769 0.103280 2.440000
The ANOVA Procedure
Alpha 0.05
Error Degrees of Freedom 10
Error Mean Square 0.010667
Critical Value of t 2.22814

Least Significant Difference ©.1879

Means with the same letter are not significantly different.

t Grouping Mean N T
A 2.76667 3 NT4
A
B A 2.63333 3 NT3
B

B 2.53333 3 NT5

Pr > F
0.8480

Pr > F
0.9196

Pr > F
0.0003

Pr > F
<.0001



Dependent Variable: DC

Source
Model
Error
Corrected Total

R-
0.
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C 2.20000 3 NT2
C
C 2.06667 3 NT1

KET QUA XU LY THONG KE PO CUNG
The ANOVA Procedure

Sum of
DF Squares Mean Square F Value
4 0.23189333 0.05797333 1.34
10 0.43180000 0.04318000
14 0.66369333
Square Coeff Var Root MSE N Mean
349398 8.421966 0.207798 2.467333

Means with the same letter are not significantly different.

Dependent Variable: DT

Source
Model
Error
Corrected Total

R-
0.

KET QUA XU LY THONG KE PO TRANG
The ANOVA Procedure

Sum of
DF Squares Mean Square F Value
4 124.2729733 31.0682433 3.83
10 81.0914000 8.1091400
14 205.3643733
Square Coeff Var Root MSE N Mean
605134 5.777974 2.847655 49.28467
The ANOVA Procedure
Alpha 0.05
Error Degrees of Freedom 10
Error Mean Square 8.10914
Critical Value of t 2.22814
Least Significant Difference 5.1806

Means with the same letter are not significantly different.

Dependent Variable: CANXI

Source
Model
Error
Corrected Total

R-
0.

Dependent Variable: KALI

Source
Model
Error
Corrected Total

Source
T

t Grouping Mean N T
A 53.923 3 NT5
B A 51.310 3 NT2
B 47.860 3 NT4
B 46.823 3 NT1
B 46.507 3 NT3

KET QUA XU LY THONG KE CANXI TRONG CAY
The ANOVA Procedure

Sum of

DF Squares
4 394.2666667
10 20.6666667
14 414.9333333
Coeff Var Root MSE
8.677184 1.437591

Mean Square
98.5666667
2.0666667

Square
950193

KET QUA XU LY THONG KE KALI TRONG CAY
The ANOVA Procedure

Sum of
Squares
4 4306.66667
28866 .66667
33173.33333
Coeff Var Root MSE
10.64618 53.72771
Anova SS Mean Square
4 4306.666667 1076.666667
The ANOVA Procedure
t Tests (LSD) for N

Mean Square
1076.66667
2886.66667

R-Square
0.129823

Alpha

Error Degrees of Freedom
Error Mean Square

Critical Value of t

Least Significant Difference

0.05

10
2886.667
2.22814
97.745

F Value
0.49

N Mean
46.26667

F Value
0.37

N Mean
504.6667

F Value
0.37

Means with the same letter are not significantly different.

t Grouping Mean N T

A 536.67 3
A

NT3

Pr > F
0.3202

Pr > F
0.0386

Pr > F
<.0001

Pr > F
0.8228

Pr > F
0.8228



Dependent Variable: NITRATE
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A 506.67 3 NTS
A
A 496.67 3 NT4
A
A 493.33 3 NT2
A
A 490.00 3 NT1
KET QUA XU LY THONG KE NITRATE TRONG CAY

The ANOVA Procedure

Sum of
Source DF Squares Mean Square F Value
Model 4 31131.6000 7782.9000 0.31
Error 10 250426 .0000 25042.6000
Corrected Total 14 281557.6000
R-Square Coeff Var Root MSE N Mean
0.110569 9.186610 158.2485 1722.600

Dependent Variable: K7

KET QUA XU LY THONG KE KALI TRONG MO CAY 7 NST
The ANOVA Procedure

Sum of
Source DF Squares Mean Square F Value
Model 4 1165069.733 291267.433 1.74
Error 10 1671050.667 167105.067
Corrected Total 14 2836120.400
R-Square Coeff Var Root MSE N Mean
0.410797 12.00472 408.7849 3405.200
Means with the same letter are not significantly different.
t Grouping Mean N T
A 3925.3 3 NT5
B A 3417.7 3 NT3
B A 3342.0 3 NT4
B A 3212.3 3 NT1
B 3128.7 3 NT2

Dependent Variable: K14

KET QUA XU LY THONG KE KALI TRONG MO CAY 14 NST
The ANOVA Procedure

Sum of
Source DF Squares Mean Square F Value
Model 4 161156.267 40289.067 0.18
Error 10 2199708.667 219970.867
Corrected Total 14 2360864 .933
R-Square Coeff Var Root MSE N Mean
0.068262 12.69907 469.0105 3693.267

Means with the same letter are not significantly different.

Dependent Variable: K21

KET QUA XU LY THONG KE KALI TRONG MO CAY 21 NST
The ANOVA Procedure

Sum of
Source DF Squares Mean Square F Value
Model 4 217522.000 54380.500 0.63
Error 10 869979.333 86997.933
Corrected Total 14 1087501.333
R-Square Coeff Var Root MSE N Mean
0.200020 7.467823 294.9541 3949.667

Means with the same letter are not significantly different.

Dependent Variable: K28

KET QUA XU' LY THONG KE KALI TRONG MO CAY 28 NST
The ANOVA Procedure

Sum of
Source DF Squares Mean Square F Value
Model 4 341866.267 85466.567 1.10
Error 10 774851.333 77485.133
Corrected Total 14 1116717 .600
R-Square Coeff Var Root MSE N Mean
0.306135 6.872106 278.3615 4050.600

Thi nghiém 9

KET QUA XU LY THONG KE CHIEU CAO CAY 7 NST

Pr > F
0.8643

Pr > F
0.2169

Pr > F
0.9419

Pr > F
0.6553

Pr > F
0.4070
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The ANOVA Procedure
Dependent Variable: CC7

Sum of
Source DF Squares Mean Square F Value
Model 4 7.5426667 1.8856667 0.07
Error 10 264.4266667 26.4426667
Corrected Total 14 271.9693333
R-Square Coeff Var Root MSE N Mean
0.027734 17.24042 5.142243 29.82667

KET QUA XU LY THONG KE CHIEU CAO CAY 14 NST
The ANOVA Procedure
Dependent Variable: CC14

Sum of
Source DF Squares Mean Square F Value
Model 4 14.0093333 3.5023333 0.11
Error 10 329.5600000 32.9560000
Corrected Total 14 343.5693333
R-Square Coeff Var Root MSE N Mean
0.040776 14.28280 5.740732 40.19333

Means with the same letter are not significantly different.

KET QUA XU LY THONG KE CHIEU CAO CAY 21 NST
The ANOVA Procedure
Dependent Variable: CC21

Sum of
Source DF Squares Mean Square F Value
Model 4 10.9173333 2.7293333 0.08
Error 10 323.1200000 32.3120000
Corrected Total 14 334.0373333
R-Square Coeff Var Root MSE N Mean
0.032683 10.38936 5.684365 54.71333

Means with the same letter are not significantly different.

KET QUA XU LY THONG KE CHIEU CAO CAY 28 NST
The ANOVA Procedure
Dependent Variable: CC28

Sum of
Source DF Squares Mean Square F Value
Model 4 1479.102667 369.775667 5.00
Error 10 739.993333 73.999333
Corrected Total 14 2219.096000
R-Square Coeff Var Root MSE N Mean
0.666534 11.72613 8.602287 73.36000
Alpha 0.05
Error Degrees of Freedom 10
Error Mean Square 73.99933
Critical Value of t 2.22814

Least Significant Difference 15.65
Means with the same letter are not significantly different.

t Grouping Mean N T
A 89.100 3 NT5
B A 77.467 3 NT4
B C 73.000 3 NT3
B C 68.000 3 NT2
@ 59.233 3 NT1

KET QUA XU LY THONG KE SO LA 7 NST
The ANOVA Procedure
Dependent Variable: SL7

Sum of
Source DF Squares Mean Square F Value
Model 4 0.11733333 0.02933333 0.35
Error 10 0.84000000 0.08400000
Corrected Total 14 0.95733333
R-Square Coeff Var Root MSE N Mean
0.122563 11.38066 0.289828 2.546667

Means with the same letter are not significantly different.

Pr > F
0.9893

Pr > F
0.9777

Pr > F
0.9853

Pr > F
0.0179

Pr > F
0.8388
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KET QUA XU LY THONG KE SO LA 14 NST
The ANOVA Procedure
Dependent Variable: SL14

Sum of
Source DF Squares Mean Square F Value Pr > F
Model 4 0.02933333 0.00733333 0.03 0.9984
Error 10 2.76666667 0.27666667
Corrected Total 14 2.79600000
R-Square Coeff Var Root MSE N Mean
0.010491 17.76997 0.525991 2.960000

KET QUA XU LY THONG KE SO LA 21 NST
The ANOVA Procedure
Dependent Variable: SL21

Sum of
Source DF Squares Mean Square F Value Pr > F
Model 4 0.11066667 0.02766667 1.34 0.3214
Error 10 0.20666667 0.02066667
Corrected Total 14 0.31733333
R-Square Coeff Var Root MSE N Mean
0.348739 4.657421 0.143759 3.086667

Means with the same letter are not significantly different.

KET QUA XU LY THONG KE SO LA 28 NST
The ANOVA Procedure
Dependent Variable: SL28

Sum of
Source DF Squares Mean Square F Value Pr > F
Model 4 0.25733333 0.06433333 1.68 0.3090
Error 10 0.46666667 0.04666667
Corrected Total 14 0.72400000
R-Square Coeff Var Root MSE N Mean
0.355433 2.890236 0.216025 3.680000
The ANOVA Procedure
Alpha 0.05
Error Degrees of Freedom 10
Error Mean Square 0.046667
Critical Value of t 2.22814

Least Significant Difference 0.393
Means with the same letter are not significantly different.

t Grouping Mean N T

A 5.9267 3 NTS
B 5.8533 3 NT4
B
B 5.5533 3 NT3
B
B 5.3467 3 NT2
B
B 4.7800 3 NT1

KET QUA XU LY THONG KE PUONG KINH GOC 7 NST
The ANOVA Procedure
Dependent Variable: DKG7

Sum of
Source DF Squares Mean Square F Value Pr > F
Model 4 0.25600000 0.06400000 1.08 0.4171
Error 10 0.59333333 0.05933333
Corrected Total 14 0.84933333
R-Square Coeff Var Root MSE N Mean
0.301413 7.874494 0.243584 3.093333

KET QUA XU LY THONG KE PUONG KINH GOC 14 NST
The ANOVA Procedure
Dependent Variable: DKG14

Sum of
Source DF Squares Mean Square F Value Pr > F
Model 4 0.11333333 0.02833333 0.51 0.7328
Error 10 0.56000000 0.05600000
Corrected Total 14 0.67333333
R-Square Coeff Var Root MSE N Mean
0.168317 5.337816 0.236643 4.433333

Means with the same letter are not significantly different.

KET QUA XU LY THONG KE PUONG KINH GOC 21 NST
The ANOVA Procedure
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Dependent Variable: DKG21

Sum of
Source DF Squares Mean Square F Value Pr > F
Model 4 0.05600000 0.01400000 0.40 0.8070
Error 10 0.35333333 0.03533333
Corrected Total 14 0.40933333
R-Square Coeff Var Root MSE N Mean
0.136808 3.463851 0.187972 5.426667

Means with the same letter are not significantly different.

KET QUA XU LY THONG KE PUONG KINH GOC 28 NST
The ANOVA Procedure
Dependent Variable: DK28

Sum of
Source DF Squares Mean Square F Value Pr > F
Model 4 2.76933333 0.69233333 0.83 0.0012
Error 10 0.64666667 0.06466667
Corrected Total 14 3.41600000
R-Square Coeff Var Root MSE N Mean
0.810695 3.137784 0.254296 6.840000

KET QUA X LY THONG KE KHOI LUQNG TRUNG BINH CAY
The ANOVA Procedure
Dependent Variable: KLTB

Sum of
Source DF Squares Mean Square F Value Pr > F
Model 4 12.25066667 3.06266667 28.01 <.0001
Error 10 1.09333333 0.10933333
Corrected Total 14 13.34400000
R-Square Coeff Var Root MSE N Mean
0.918066 4.305416 0.330656 7.680000
The ANOVA Procedure
Alpha 0.01
Error Degrees of Freedom 10
Error Mean Square 0.109333
Critical Value of t 3.16927

Least Significant Difference ©.8556
Means with the same letter are not significantly different.

t Grouping Mean N T
A 8.5000 3 NT5
A 8.1000 3 NT4
A 8.1000 3 NT3
A 7.7667 3 NT2
B 5.9333 3 NT1

KET QUA X' LY THONG KE NANG SUAT THUC THU
The ANOVA Procedure
Dependent Variable: NSTT

Sum of
Source DF Squares Mean Square F Value Pr > F
Model 4 4.35600000 1.08900000 6.21 0.0089
Error 10 1.75333333 0.17533333
Corrected Total 14 6.10933333
R-Square Coeff Var Root MSE N Mean
0.713007 11.60984 0.418728 3.606667
The ANOVA Procedure
Alpha 0.01
Error Degrees of Freedom 10
Error Mean Square 0.175333
Critical Value of t 3.16927

Least Significant Difference 1.0835
Means with the same letter are not significantly different

t Grouping Mean N T
A 4.2333 3 NT5
A 3.9667 3 NT4
A 3.7333 3 NT3
A 3.4333 3 NT2

B
B
B 2.6667 3 NT1
KET QUA XU LY THONG KE NANG SUAT THUONG PHAM
ANOVA Procedure
Dependent Variable: NSTP
Sum of
Source DF Squares Mean Square F Value Pr > F
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Model 4 2.14266667 0.53566667 5.54
Error 10 0.96666667 0.09666667
Corrected Total 14 3.10933333
R-Square Coeff Var Root MSE N Mean
0.689108 10.34078 0.310913 3.006667
The ANOVA Procedure
Alpha 0.05
Error Degrees of Freedom 10
Error Mean Square 0.096667
Critical Value of t 2.22814
Least Significant Difference ©.5656
Means with the same letter are not significantly different.
t Grouping Mean N T
A 3.3333 3 NT5
A 3.3333 3 NT4
A 3.0333 3 NT3
A 3.0333 3 NT2
B 2.3000 3 NT1
KET QUA XU LY THONG KE HAM LUONG CHAT KHO
The ANOVA Procedure
Dependent Variable: CK
Sum of
Source DF Squares Mean Square F Value
Model 4 0.20326667 0.05081667 0.58
Error 10 0.87213333 0.08721333
Corrected Total 14 1.07540000
R-Square Coeff Var Root MSE N Mean
0.189015 7.273868 0.295319 4.060000
The ANOVA Procedure
Alpha 0.05
Error Degrees of Freedom 10
Error Mean Square 0.087213
Critical Value of t 2.22814
Least Significant Difference ©0.5373

Means with

Dependent Variable: CANXI

the same }etter are not significantly different.
KET QUA XU LY THONG KE CANXI TRONG CAY
The ANOVA Procedure

Sum of
Source DF Squares Mean Square F Value Pr > F
Model 4 0.00364000 0.00091000 0.49 0.7404
Error 10 0.01840000 0.00184000
Corrected Total 14 0.02204000
R-Square Coeff Var Root MSE N Mean
0.165154 8.718541 0.042895 0.492000
KET QUA XU LY THONG KE KALI TRONG CAY
The ANOVA Procedure
Dependent Variable: KALI
Sum of
Source DF Squares Mean Square F Value Pr > F
Model 4 0.43066667 0.10766667 0.37 0.8228
Error 10 2.88666667 0.28866667
Corrected Total 14 3.31733333
R-Square Coeff Var Root MSE N Mean
0.129823 10.64618 0.537277 5.046667
KET QUA XU LY THONG KE PO BRIX TRONG CAY
The ANOVA Procedure
Dependent Variable: BRIX
Sum of
Source DF Squares Mean Square F Value
Model 4 0.23066667 0.05766667 1.14
Error 10 0.50666667 0.05066667
Corrected Total 14 0.73733333
R-Square Coeff Var Root MSE N Mean
0.312839 8.838714 0.225093 2.546667
The ANOVA Procedure
Alpha 0.05
Error Degrees of Freedom 10
Error Mean Square 0.050667
Critical Value of t 2.22814
Least Significant Difference 0.4095
Means with the same letter are not significantly different.

0.0129

Pr > F
0.6823

Pr > F
0.3929
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KET QUA XU LY THONG KE PO CUNG
The ANOVA Procedure

Dependent Variable: DOCUNG

Sum of
Source DF Squares Mean Square F Value
Model 4 0.91167556 0.22791889 2.65
Error 40 3.44524444 0.08613111
Corrected Total 44 4.35692000
R-Square Coeff Var Root MSE N Mean
0.209248 11.85622 0.293481 2.475333
The ANOVA Procedure
Alpha 0.05
Error Degrees of Freedom 40
Error Mean Square 0.086131
Critical Value of t 2.02108
Least Significant Difference 0.2796

Means with the same letter are not significantly different.

t Grouping Mean
A 2.6222

A 2.5967

A 2.5433

B A 2.3511

B 2.2633

T
NT2
NT3
NT1
NT4
NTS

0wV wVuwVuL=

KET QUA XU LY THONG KE DO TRANG
The ANOVA Procedure

Dependent Variable: DOTRANG

Sum of
Source DF Squares Mean Square F Value
Model 4 206.0970089 51.5242522 3.63
Error 40 567.6117111 14.1902928
Corrected Total 44 773.7087200
R-Square Coeff Var Root MSE N Mean
0.266375 6.550698 3.767001 57.50533
The ANOVA Procedure
Alpha 0.01
Error Degrees of Freedom 40
Error Mean Square 14.19029
Critical Value of t 2.70446
Least Significant Difference 4.8025

Means with the same letter are not significantly different.

t Grouping Mean
A 60.432

A 59.198

B A 57.007

B A 56.613

B 54.277

T
nt3
nt4
nt5
nt2
ntl

RCRCRCRC-

Pr > F
0.0474

Pr > F
0.0129

Phu luc 3: Két qua xir Iy thong ké phan tich hdi qui mdt bién

1. Simple Regression - chatkho vs. Nongdodam

Dependent variable: chatkho
Independent variable: Nongdodam

Squared-Y logarithmic-X model: Y = sqrt(a + b*1n(X))

Coefficients
Least Squares |Standard |T
Parameter |Estimate Error Statistic |P-Value
Intercept |94.6503 12.3591 7.65835 0.0000
Slope -15.2743 2.43608 -6.27002 |0.0000
Analysis of Variance
Source Sum of Squares |Df |Mean Square F-Ratio |P-Value
Model 70.9677 1 70.9677 39.31 0.0000
Residual 23.4675 13 |1.80519
Total 94.4352 14
(Corr.)

Correlation Coefficient = -0.866889
R-squared = 75.1497 percent

R-squared (adjusted for d.f.) = 73.2381 percent

Standard Error of Est. = 1.34357
Mean absolute error = 1.0329

Durbin-Watson statistic = 1.68731 (P=0.1741)
Lag 1 residual autocorrelation = ©.0391917

Analysis of Variance with Lack-of-Fit
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Source Sum of Squares |[Df |Mean Square |F-Ratio |P-Value
Model 70.9677 1 70.9677 39.31 0.0000
Residual 23.4675 13 ]1.80519

Lack-of-Fit 6.11356 3 2.03785 1.17 0.3677

Pure Error 17.3539 10 1.73539
Total (Corr.) 94.4352 14
Comparison of Alternative Models
Model Correlation |R-Squared
Squared-Y logarithmic-X -0.8669 75.15%
Squared-Y square root-X -0.8664 75.06%
Squared-Y reciprocal-X 0.8660 74.99%
Squared-Y -0.8652 74.87%
Square root-X -0.8619 74.29%
Linear -0.8617 74.25%
Logarithmic-X -0.8615 74.22%
Double squared -0.8611 74.15%
Squared-X -0.8594 73.85%
Square root-Y -0.8592 73.81%
Double square root -0.8589 73.77%
Reciprocal-X 0.8588 73.75%
Square root-Y logarithmic-X|-0.8580 73.62%
Square root-Y squared-X -0.8577 73.57%
Exponential -0.8561 73.29%
Logarithmic-Y squared-X -0.8556 73.20%
Logarithmic-Y square root-X|-0.8554 73.17%
Square root-Y reciprocal-X |0.8544 72.99%
Multiplicative -0.8540 72.94%
Reciprocal-Y squared-X 0.8497 72.20%
S-curve model 0.8495 72.16%
Reciprocal-Y 0.8484 71.97%
Reciprocal-Y square root-X |0.8467 71.70%
Reciprocal-Y logarithmic-X |0.8445 71.31%
Double reciprocal -0.8381 70.24%
2.Simple Regression - NSTP vs.ty 1& NH4/NO3
Dependent variable: NSTP
Independent variable: NH4/NO3
Reciprocal-Y model: Y = 1/(a + b*X)
Coefficients

Least Squares Standard T [ |

Parameter |Estimate Error Statistic |P-Value |
Intercept [0.000388414 0.00000570967 68.0274 [0.0000
Slope 0.00000125576 2.33096E-7 5.3873 0.0001
Analysis of Variance
Source Sum of Squares |Df |Mean Square F-Ratio |P-Value
Model 4.7308E-9 1 4.7308E-9 29.02 0.0001
Residual 2.11902E-9 13 |1.63001E-10
Total (Corr.) |6.84981E-9 14

Correlation Coefficient = 0.831051

R-squared = 69.0646 percent

R-squared (adjusted for d.f.) = 66.6849 percent

Standard Error of Est. = 0.0000127672

Mean absolute error = 0.0000103098

Durbin-Watson statistic = 1.60863 (P=0.1353)

Lag 1 residual autocorrelation = 0.039538

The StatAdvisor

The output shows the results of fitting a reciprocal-Y model to describe the relationship between

NSTP and Cl1. The equation of the fitted model is
NSTP = 1/(0.000388414 + 0.00000125576*tyleNH4/N0O3)

Analysis of Variance with Lack-of-Fit

Source Sum of Squares |Df |Mean Square |F-Ratio |P-Value
Model 4.7308E-9 1 4.7308E-9 29.02 0.0001
Residual 2.11902E-9 13 1.63001E-10
Lack-of-Fit |5.79543E-10 3 1.93181E-10 |1.25 0.3415
Pure Error 1.53948E-9 10 1.53948E-10
Total (Corr.) 6.84981E-9 14
Comparison of Alternative Models
Model Correlation |R-Squared
Reciprocal-Y 0.8311 69.06%
Exponential -0.8272 68.43%
Square root-Y -0.8250 68.06%
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Linear -0.8225 67.65%
Squared-Y -0.8170 66.76%
Reciprocal-Y squared-X 0.7908 62.54%
Logarithmic-Y squared-X -0.7844 61.52%
Square root-Y squared-X -0.7808 60.97%
Squared-X -0.7771 60.40%
Double squared -0.7692 59.17%
Reciprocal-Y square root-X |0.7682 59.01%
Logarithmic-Y square root-X|-0.7669 58.81%
Double square root -0.7660 58.67%
Square root-X -0.7649 58.50%
Squared-Y square root-X -0.7621 58.09%
Logarithmic-X <no fit>
Square root-Y logarithmic-X|<no fit>
Multiplicative <no fit>
Reciprocal-Y logarithmic-X |[<no fit>
Squared-Y logarithmic-X <no fit>
Reciprocal-X <no fit>
Square root-Y reciprocal-X |<no fit>
S-curve model <no fit>
Double reciprocal <no fit>
Squared-Y reciprocal-X <no fit>
Logistic <no fit>
Log probit <no fit>

3.Simple Regression - Canxi vs. tyleNH4/NO3
Dependent variable: Canxi

Independent variable: tyleNH4/NO3
Reciprocal-Y squared-X: Y = 1/(a + b*X*2)

Coefficients
Least Squares Standard T

Parameter |Estimate Error Statistic P-Value
Intercept [0.016715 0.000443166 [37.7171 0.0000
Slope 0.00000352061 5.84067E-7 6.02775 0.0001
Analysis of Variance
Source Sum of Squares |[Df |Mean Square F-Ratio |P-Value
Model 0.0000514203 1 0.0000514203 36.33 0.0001
Residual 0.0000169827 12 |9.00000141522
Total (Corr.) |0.000068403 13
Correlation Coefficient = 0.867022
R-squared = 75.1726 percent
R-squared (adjusted for d.f.) = 73.1037 percent
Standard Error of Est. = ©.00118963
Mean absolute error = 0.000970456
Durbin-Watson statistic = 2.66702 (P=0.8503)
Lag 1 residual autocorrelation = -0.396184
The StatAdvisor

Canxi = 1/(0.016715 + 0.00000352061*tyleNH4/N03"2)
Analysis of Variance with Lack-of-Fit
Source Sum of Squares |Df |Mean Square F-Ratio |P-Value
Model 0.0000514203 1 0.0000514203 36.33 0.0001
Residual 0.0000169827 12 |0.00000141522

Lack-of-Fit [0.00000202165 3 6.73883E-7 0.41 0.7528

Pure Error 0.000014961 9 0.00000166233
Total (Corr.) |0.000068403 13

Comparison of Alternative Models

Model Correlation |R-Squared
Reciprocal-Y squared-X 0.8670 75.17%
Logarithmic-Y squared-X -0.8478 71.88%
Square root-Y squared-X -0.8364 69.95%
Squared-X -0.8238 67.86%
Double squared -0.7954 63.26%
Reciprocal-Y 0.7945 63.12%
Exponential -0.7858 61.75%
Square root-Y -0.7798 60.81%
Linear -0.7728 59.72%
Squared-Y -0.7558 57.12%
Logarithmic-Y square root-X|-0.6760 45.69%
Reciprocal-Y square root-X |0.6755 45.62%
Double square root -0.6750 45.56%
Square root-X -0.6732 45.33%
Squared-Y square root-X -0.6674 44.54%
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Logarithmic-X <no fit>
Square root-Y logarithmic-X[<no fit>
Multiplicative <no fit>
Reciprocal-Y logarithmic-X [<no fit>
Squared-Y logarithmic-X <no fit>
Reciprocal-X <no fit>
Square root-Y reciprocal-X [<no fit>
S-curve model <no fit>
Double reciprocal <no fit>
Squared-Y reciprocal-X <no fit>

4.Simple Regression - NITRATE vs. tyleNH4/NO3

Dependent variable: NITRATE
Independent variable: tyleNH4/NO3
Squared-Y square root-X: Y = sqrt(a + b*sqrt(X))

Coefficients
Least Squares Standard |T
Parameter |Estimate Error Statistic |P-Value
Intercept |3.18511E6 328532. 9.69498 0.0000
Slope -461057. 76235.1 -6.04783 (0.0001
Analysis of Variance
Source Sum of Squares |Df |Mean Square F-Ratio |P-Value
Model 1.42373E13 1 1.42373E13 36.58 0.0001
Residual 4.67099E12 12 3.89249E11
Total (Corr.) |1.89083E13 13
Correlation Coefficient = -0.867736
R-squared = 75.2966 percent
R-squared (adjusted for d.f.) = 73.238 percent
Standard Error of Est. = 623898.
Mean absolute error = 502266.
Durbin-Watson statistic = 1.74472 (P=0.2089)
Lag 1 residual autocorrelation = 0.026112
The StatAdvisor
NITRATE = sqrt(3.18511E6 - 461057*sqrt(Col_1))
Analysis of Variance with Lack-of-Fit
Source Sum of Squares |Df |Mean Square |F-Ratio |P-Value
Model 1.42373E13 1 1.42373E13 36.58 0.0001
Residual 4.67099E12 12 3.89249E11
Lack-of-Fit 1.60872E12 3 5.36241E11 1.58 0.2621
Pure Error 3.06226E12 9 3.40252E11
Total (Corr.) 1.89083E13 13
Comparison of Alternative Models
Model Correlation |R-Squared
Squared-Y square root-X -0.8677 75.30%
Square root-X -0.8306 68.99%
Squared-Y -0.8293 68.77%
Linear -0.8166 66.68%
Square root-Y -0.7861 61.80%
Exponential -0.7419 55.03%
Logarithmic-Y square root-X|-0.7309 53.42%
Squared-X -0.7016 49.22%
Double squared -0.6924 47.94%
Square root-Y squared-X -0.6870 47.20%
Logarithmic-Y squared-X -0.6607 43.66%
Reciprocal-Y 0.6408 41.06%
Reciprocal-Y square root-X |0.6102 37.23%
Reciprocal-Y squared-X 0.5950 35.40%
Double square root <no fit>
Logarithmic-X <no fit>
Square root-Y logarithmic-X[<no fit>
Multiplicative <no fit>
Reciprocal-Y logarithmic-X |<no fit>
Squared-Y logarithmic-X <no fit>
Reciprocal-X <no fit>
Square root-Y reciprocal-X |<no fit>
S-curve model <no fit>
Double reciprocal <no fit>
Squared-Y reciprocal-X <no fit>
Logistic <no fit>
Log probit <no fit>

5.Simple Regression - CC28NST vs. ndoGA3

Dependent variable: CC28NST




Independent variable: ndoGA3
Linear model: Y = a + b*X
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Coefficients
Least Squares |Standard [T

Parameter |Estimate Error Statistic [P-Value
Intercept |59.52 3.46966 17.1544 0.0000
Slope 2.768 0.566593 [4.88534 0.0003
Analysis of Variance
Source Sum of Squares |Df |Mean Square F-Ratio |P-Value
Model 1436.59 1 1436.59 23.87 0.0003
Residual 782.504 13 |60.1926
Total (Corr.) |2219.1 14
Correlation Coefficient = 0.804597
R-squared = 64.7377 percent
R-squared (adjusted for d.f.) = 62.0252 percent
Standard Error of Est. = 7.75839
Mean absolute error = 6.728
Durbin-Watson statistic = 2.55327 (P=0.7985)
Lag 1 residual autocorrelation = -0.357031
The StatAdvisor

CC28NST = 59.52 + 2.768*ndoGA3
Analysis of Variance with Lack-of-Fit
Source Sum of Squares |Df |Mean Square |F-Ratio |P-Value
Model 1436.59 1 1436.59 23.87 0.0003
Residual 782.504 13 160.1926

Lack-of-Fit [42.5107 3 14.1702 0.19 0.8998

Pure Error 739.993 10 73.9993
Total (Corr.) [2219.1 14
Comparison of Alternative Models
Model Correlation |R-Squared
Linear 0.8046 64.74%
Square root-Y 0.8041 64.65%
Exponential 0.8015 64.25%
Squared-Y 0.7999 63.98%
Double squared 0.7981 63.70%
Reciprocal-Y -0.7910 62.57%
Reciprocal-Y square root-X |-0.7894 62.32%
Squared-X 0.7860 61.79%
Logarithmic-Y square root-X[0.7831 61.32%
Double square root 0.7772 60.40%
Square root-Y squared-X 0.7769 60.35%
Square root-X 0.7695 59.22%
Logarithmic-Y squared-X 0.7657 58.63%
Squared-Y square root-X 0.7493 56.15%
Reciprocal-Y squared-X -0.7383 54.50%
Logarithmic-X <no fit>
Square root-Y logarithmic-X[<no fit>
Multiplicative <no fit>
Reciprocal-Y logarithmic-X |<no fit>
Squared-Y logarithmic-X <no fit>
Reciprocal-X <no fit>
Square root-Y reciprocal-X |<no fit>
S-curve model <no fit>
Double reciprocal <no fit>
Squared-Y reciprocal-X <no fit>
Logistic <no fit>
Log probit <no fit>
6.Simple Regression - KLTB vs. ndoGA3
Dependent variable: KLTB
Independent variable: ndoGA3
Square root-X model: Y = a + b*sqrt(X)
Coefficients

Least Squares Standard T

Parameter |Estimate Error Statistic [P-Value
Intercept |6.14734 0.201869 30.4521 0.0000
Slope 0.788562 0.0902786 8.73476 0.0000
Analysis of Variance
Source Sum of Squares |Df |Mean Square F-Ratio |P-Value
Model 11.4013 1 11.4013 76.30 0.0000
Residual 1.94266 13 |0.149436
Total (Corr.) |13.344 14
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Correlation Coefficient = 0.924347
R-squared = 85.4417 percent
R-squared (adjusted for d.f.) = 84.3218 percent
Standard Error of Est. = 0.386569
Mean absolute error = 0.29489
Durbin-Watson statistic = 1.98254 (P=0.3710)
Lag 1 residual autocorrelation = 0.00183673
The StatAdvisor

KLTB = 6.14734 + 0.788562*sqrt(ndoGA3)
Analysis of Variance with Lack-of-Fit

Source Sum of Squares |Df |Mean Square |F-Ratio |P-Value
Model 11.4013 1 11.4013 76.30 0.0000
Residual 1.94266 13 |9.149436
Lack-of-Fit |0.84933 3 0.28311 2.59 0.1111
Pure Error |1.09333 10 0.109333
Total (Corr.) [13.344 14
Comparison of Alternative Models
Model Correlation |R-Squared
Square root-X 0.9243 85.44%
Double square root 0.9238 85.35%
Squared-Y square root-X 0.9228 85.15%
Logarithmic-Y square root-X|0.9225 85.11%
Reciprocal-Y square root-X |-0.9177 84.22%
Squared-Y 0.8281 68.58%
Linear 0.8197 67.19%
Square root-Y 0.8144 66.33%
Exponential 0.8087 65.39%
Reciprocal-Y -0.7957 63.31%
Double squared 0.6877 47 .30%
Squared-X 0.6710 45.02%
Square root-Y squared-X 0.6620 43.82%
Logarithmic-Y squared-X 0.6526 42.59%
Reciprocal-Y squared-X -0.6334 40.12%
Logarithmic-X <no fit>
Square root-Y logarithmic-X|<no fit>
Multiplicative <no fit>
Reciprocal-Y logarithmic-X |<no fit>
Squared-Y logarithmic-X <no fit>
Reciprocal-X <no fit>
Square root-Y reciprocal-X [<no fit>
S-curve model <no fit>
Double reciprocal <no fit>
Squared-Y reciprocal-X <no fit>
Logistic <no fit>
Log probit <no fit>
7.Simple Regression - NSTT vs. ndoGA3
Dependent variable: NSTT
Independent variable: ndoGA3
Squared-Y square root-X: Y = sqrt(a + b*sqrt(X))
Coefficients
Least Squares Standard T
Parameter |Estimate Error Statistic [P-Value
Intercept |7.17001E6 1.18338E6 |6.05893 0.0000
Slope 3.15735E6 529223. 5.96602 0.0000
Analysis of Variance
Source Sum of Squares |[Df |Mean Square F-Ratio |P-Value
Model 1.82781E14 1 1.82781E14 35.59 0.0000
Residual 6.67583E13 13 5.13525E12
Total (Corr.) [2.49539E14 14
Correlation Coefficient = 0.855847
R-squared = 73.2474 percent
R-squared (adjusted for d.f.) = 71.1895 percent
Standard Error of Est. = 2.26611E6
Mean absolute error = 1.75147E6
Durbin-Watson statistic = 2.34019 (P=0.6545)
Lag 1 residual autocorrelation = -0.330762
The StatAdvisor
NSTT = sqrt(7.17001E6 + 3.15735E6*sqrt(ndoGA3))
Analysis of Variance with Lack-of-Fit
Source Sum of Squares |Df |Mean Square |F-Ratio |P-Value
Model 1.82781E14 1 1.82781E14 35.59 0.0000
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Residual 6.67583E13 13 |5.13525E12
Lack-of-Fit [2.04126E12 3 6.80421E11 0.11 0.9552
Pure Error 6.4717E13 10 6.4717E12

Total (Corr.) [2.49539E14 14

Comparison of Alternative Models

Model Correlation |R-Squared

Squared-Y square root-X 0.8558 73.25%

Squared-Y 0.8437 71.18%

Square root-X 0.8426 71.00%

Double square root 0.8302 68.92%

Logarithmic-Y square root-X[0.8138 66.22%

Linear 0.8109 65.76%

Square root-Y 0.7889 62.23%

Double squared 0.7688 59.11%

Exponential 0.7633 58.26%

Squared-X 0.7204 51.90%

Reciprocal-Y -0.7039 49.55%

Square root-Y squared-X 0.6913 47.79%

Logarithmic-Y squared-X 0.6595 43.49%

Reciprocal-Y squared-X -0.5905 34.87%

Reciprocal-Y square root-X |<no fit>

Logarithmic-X <no fit>

Square root-Y logarithmic-X[<no fit>

Multiplicative <no fit>

Reciprocal-Y logarithmic-X |<no fit>

Squared-Y logarithmic-X <no fit>

Reciprocal-X <no fit>

Square root-Y reciprocal-X [<no fit>

S-curve model <no fit>

Double reciprocal <no fit>

Squared-Y reciprocal-X <no fit>

Logistic <no fit>

Log probit <no fit>

Unusual Residuals

Predicted Studentized

Row X Y Y Residual [Residual

1 0 3379.0 [2677.69 701.312 2.66

8.Simple Regression - NSTT vs. ndoGA3

Dependent variable: NSTT

Independent variable: ndoGA3

Squared-Y square root-X: Y = sqrt(a + b*sqrt(X))

Coefficients

Least Squares Standard T

Parameter |Estimate Error Statistic [P-Value

Intercept |7.17001E6 1.18338E6 6.05893 0.0000

Slope 3.15735E6 529223. 5.96602 0.0000

Analysis of Variance

Source Sum of Squares |Df |Mean Square F-Ratio |P-Value

Model 1.82781E14 1 1.82781E14 35.59 0.0000

Residual 6.67583E13 13 5.13525E12

Total (Corr.) [2.49539E14 14

Correlation Coefficient = ©.855847

R-squared = 73.2474 percent

R-squared (adjusted for d.f.) = 71.1895 percent

Standard Error of Est. = 2.26611E6

Mean absolute error = 1.75147E6

Durbin-Watson statistic = 2.34019 (P=0.6545)

Lag 1 residual autocorrelation = -0.330762

The StatAdvisor
NSTT = sqrt(7.17001E6 + 3.15735E6*sqrt(ndoGA3))

Analysis of Variance with Lack-of-Fit

Source Sum of Squares |Df |Mean Square |F-Ratio |P-Value

Model 1.82781E14 1 1.82781E14 35.59 0.0000

Residual 6.67583E13 13 |5.13525E12
Lack-of-Fit [2.04126E12 3 6.80421E11 0.11 0.9552
Pure Error 6.4717E13 10 6.4717E12

Total (Corr.) |2.49539E14 14

Comparison of Alternative Models

Model Correlation |R-Squared

Squared-Y square root-X 0.8558 73.25%

Squared-Y 0.8437 71.18%
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Square root-X 0.8426 71.00%
Double square root 0.8302 68.92%
Logarithmic-Y square root-X[0.8138 66.22%
Linear 0.8109 65.76%
Square root-Y 0.7889 62.23%
Double squared 0.7688 59.11%
Exponential 0.7633 58.26%
Squared-X 0.7204 51.90%
Reciprocal-Y -0.7039 49.55%
Square root-Y squared-X 0.6913 47.79%
Logarithmic-Y squared-X 0.6595 43.49%
Reciprocal-Y squared-X -0.5905 34.87%
Reciprocal-Y square root-X |<no fit>
Logarithmic-X <no fit>
Square root-Y logarithmic-X[<no fit>
Multiplicative <no fit>
Reciprocal-Y logarithmic-X [<no fit>
Squared-Y logarithmic-X <no fit>
Reciprocal-X <no fit>
Square root-Y reciprocal-X |<no fit>
S-curve model <no fit>
Double reciprocal <no fit>
Squared-Y reciprocal-X <no fit>
Logistic <no fit>
Log probit <no fit>

9.Simple Regression - NSTP vs. ndoGA3

Dependent variable: NSTP
Independent variable: ndoGA3

Squared-Y square root-X: Y = sqrt(a + b*sqrt(X))

Coefficients
Least Squares Standard |T
Parameter |Estimate Error Statistic |P-Value
Intercept [5.7933E6 796821. 7.27052 0.0000
Slope 1.78428E6 356349. 5.00712 0.0002
Analysis of Variance
Source Sum of Squares |Df |Mean Square F-Ratio |P-Value
Model 5.8373E13 1 5.8373E13 25.07 0.0002
Residual 3.02677E13 13 2.32828E12
Total (Corr.) |8.86407E13 14
Correlation Coefficient = ©0.811502
R-squared = 65.8535 percent
R-squared (adjusted for d.f.) = 63.2269 percent
Standard Error of Est. = 1.52587E6
Mean absolute error = 1.08394E6
Durbin-Watson statistic = 2.46545 (P=0.7447)
Lag 1 residual autocorrelation = -0.323709
The StatAdvisor
NSTP = sqrt(5.7933E6 + 1.78428E6*sqrt(ndoGA3))
Analysis of Variance with Lack-of-Fit
Source Sum of Squares |Df |Mean Square |F-Ratio |P-Value
Model 5.8373E13 1 5.8373E13 25.07 0.0002
Residual 3.02677E13 13 2.32828E12
Lack-of-Fit [3.23501E12 3 1.07834E12 0.40 0.7568
Pure Error |2.70327E13 10 |2.70327E12
Total (Corr.) |8.86407E13 14
Comparison of Alternative Models
Model Correlation |R-Squared
Squared-Y square root-X 0.8115 65.85%
Square root-X 0.7977 63.63%
Double square root 0.7850 61.62%
Logarithmic-Y square root-X|0.7688 59.11%
Squared-Y 0.7489 56.08%
Linear 0.7207 51.94%
Square root-Y 0.7017 49.24%
Exponential 0.6801 46.26%
Double squared 0.6401 40.97%
Reciprocal-Y -0.6316 39.89%
Squared-X 0.6016 36.19%
Square root-Y squared-X 0.5787 33.49%
Logarithmic-Y squared-X 0.5540 30.70%
Reciprocal-Y squared-X -0.5022 25.22%
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Reciprocal-Y square root-X |<no fit>
Logarithmic-X <no fit>
Square root-Y logarithmic-X|<no fit>
Multiplicative <no fit>
Reciprocal-Y logarithmic-X |<no fit>
Squared-Y logarithmic-X <no fit>
Reciprocal-X <no fit>
Square root-Y reciprocal-X |<no fit>
S-curve model <no fit>
Double reciprocal <no fit>
Squared-Y reciprocal-X <no fit>
Logistic <no fit>
Log probit <no fit>

10.Simple Regression - chatkho vs. ndoGA3

Dependent variable: chatkho
Independent variable: ndoGA3

Squared-Y model: Y = sqrt(a + b*X)

Coefficients
Least Squares Standard |T

Parameter |Estimate Error Statistic |P-Value
Intercept |18.4159 0.662616 [27.7928 0.0000
Slope -0.738799 0.108205 |[-6.82778 [0.0000
Analysis of Variance
Source Sum of Squares |Df |Mean Square F-Ratio |P-Value
Model 102.342 1 102.342 46.62 0.0000
Residual 28.5389 13 |2.1953
Total (Corr.) |130.881 14
Correlation Coefficient = -0.884278
R-squared = 78.1947 percent
R-squared (adjusted for d.f.) = 76.5174 percent
Standard Error of Est. = 1.48165
Mean absolute error = 1.01922
Durbin-Watson statistic = 2.48547 (P=0.7556)
Lag 1 residual autocorrelation = -0.279229
The StatAdvisor

chatkho = sqrt(18.4159 - 0.738799*ndoGA3)
Analysis of Variance with Lack-of-Fit
Source Sum of Squares |Df |Mean Square |F-Ratio |P-Value
Model 102.342 1 102.342 46.62 0.0000
Residual 28.5389 13 |2.1953

Lack-of-Fit [2.55283 3 0.850942 0.33 0.8057

Pure Error |25.9861 10 2.59861
Total (Corr.) [130.881 14
Comparison of Alternative Models
Model Correlation |R-Squared
Squared-Y -0.8843 78.19%
Linear -0.8801 77.45%
Square root-Y -0.8772 76.95%
Exponential -0.8739 76.37%
Reciprocal-Y squared-X 0.8710 75.86%
Logarithmic-Y squared-X -0.8693 75.57%
Square root-Y squared-X -0.8677 75.29%
Reciprocal-Y 0.8659 74.99%
Squared-X -0.8655 74.90%
Double squared -0.8592 73.83%
Squared-Y square root-X -0.8503 72.30%
Square root-X -0.8359 69.87%
Double square root -0.8281 68.58%
Logarithmic-Y square root-X|-0.8200 67.24%
Reciprocal-Y square root-X |0.8030 64.48%
Logarithmic-X <no fit>
Square root-Y logarithmic-X[<no fit>
Multiplicative <no fit>
Reciprocal-Y logarithmic-X |<no fit>
Squared-Y logarithmic-X <no fit>
Reciprocal-X <no fit>
Square root-Y reciprocal-X [<no fit>
S-curve model <no fit>
Double reciprocal <no fit>
Squared-Y reciprocal-X <no fit>
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Logistic <no fit>

Log probit <no fit>

11.Simple Regression - brix vs. ndoGA3
Dependent variable: brix

Independent variable: ndoGA3

Square root-Y model: Y = (a + b*X)"2

Coefficients
Least Squares Standard T
Parameter |Estimate Error Statistic |P-Value
Intercept |1.40217 0.0315392 44,458 0.0000
Slope -0.0188031 0.00515033 [-3.65084 [0.0029
Analysis of Variance
Source Sum of Squares |Df |Mean Square F-Ratio |P-Value
Model 0.0662916 1 0.0662916 13.33 0.0029
Residual 0.064657 13 0.00497361
Total (Corr.) |0.130949 14
Correlation Coefficient = -0.711507
R-squared = 50.6242 percent
R-squared (adjusted for d.f.) = 46.826 percent
Standard Error of Est. = 0.0705239
Mean absolute error = 0.0552225
Durbin-Watson statistic = 2.33985 (P=0.6513)
Lag 1 residual autocorrelation = -0.263053
The StatAdvisor
brix = (1.40217 - ©.0188031*ndoGA3)"2
Analysis of Variance with Lack-of-Fit
Source Sum of Squares |Df |Mean Square |F-Ratio |P-Value
Model 0.0662916 1 0.0662916 13.33 0.0029
Residual 0.064657 13 |9.00497361
Lack-of-Fit |0.00993823 3 0.00331274 0.61 0.6263
Pure Error |0.0547188 10 |0.00547188
Total (Corr.) [0.130949 14

Comparison of Alternative Models

Model Correlation |R-Squared
Square root-Y -0.7115 50.62%
Exponential -0.7112 50.59%
Linear -0.7105 50.48%
Reciprocal-Y 0.7068 49.96%
Squared-Y -0.7048 49.67%
Square root-X -0.6860 47.05%
Squared-Y square root-X -0.6858 47.04%
Double square root -0.6842 46.82%
Logarithmic-Y square root-X|-0.6813 46.41%
Reciprocal-Y squared-X 0.6773 45.87%
Logarithmic-Y squared-X -0.6748 45.53%
Square root-Y squared-X -0.6717 45.12%
Reciprocal-Y square root-X |0.6717 45.12%
Squared-X -0.6675 44.56%
Double squared -0.6557 43.00%
Logarithmic-X <no fit>

Square root-Y logarithmic-X|<no fit>
Multiplicative <no fit>
Reciprocal-Y logarithmic-X |<no fit>

Squared-Y logarithmic-X <no fit>
Reciprocal-X <no fit>

Square root-Y reciprocal-X [<no fit>

S-curve model <no fit>

Double reciprocal <no fit>

Squared-Y reciprocal-X <no fit>

Logistic <no fit>

Log probit <no fit>




