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LOI CAM POAN

T6i xin cam doan day la cong trinh nghién curu cua toi.
Céc sb lieu, két qua nghién ciru néu trong luan an 1a trung thuc va chua tirng

duoc ai cong b trong bat ky cong trinh nao khac.

Tac gia ciaa luan an

Mai Hai Chau



TOM TAT LUAN AN

Chum ngay (Moringa oleifera Lam.) hién duoc trong thuong mai va sir dung
rong rdi & hon 80 qudc gia trén thé gisi, duoc sir dung trong céng nghé dugc pham,
my pham, nudc giai khat, dinh dudng va thuc pham chirc nang. O Viét Nam, Cham
ngdy moc ty nhién tai cac tinh Ninh Thuan, Binh Thuin, Pong Nai, Kién Giang.
Mot s6 ving d3 trong Chum ngay dé khai thac thuwong mai mot cach tu phat, chua
c6 gidng va k¥ thuat canh tdc mét cach khoa hoc. Do d6 gia tri kinh té, dinh dudng
va dugc liéu cia cdy Chum ngdy tir cdc moé hinh canh tac nay chua that hi¢u qua.

Cac muc tiéu cu thé cua dé tai 1a danh gia duoc da dang di truyén mot sb
mau gidng Chum ngay bing chi thi phan tt RAPD; xac dinh duoc gibng Chum
ngay c6 gia tri dinh dudng cao, phii hop véi diéu kién tinh Pong Nai; xac dinh duoc
mot s bién phéap k¥ thuét canh tac chu yéu (nhan gidng, mat do trong, k§ thuat bon
phan, chu ky va quy céach thu hoach) cdy Chum ngay lam rau theo hudng hitu co
trén dia ban tinh Pong Nai va budc dau dé xuit mot sb ki thuat canh tac cdy Chum
ngdy lam rau theo hudng hitu co tai tinh Pong Nai.

Pé tai gdm niam nodi dung: 1) Khao sat tinh hinh san xuat cdy Chum ngiy
trén dia ban tinh Poéng Nai; 2) Thu thap va danh gia da dang di truyén mot s mau
gidéng Chum ngiy tai mot s6 tinh khu vuc mién Nam bang chi thi phan tir RAPD; 3)
Xac dinh dugc giébng Chum ngdy sinh truong phat trién tét, ning suat cao, chat
luong tét, pht hop v6i diéu kién canh tac ¢ tinh Dong Nai; 4) Xay dung qui trinh
nhan gidng in vitro cdy Chiim ngay va 5) Anh huéng cua mat do trong, ché do dinh
dudng, thoi diém va quy cach thu hoach dén sinh trudng, ning suat cdy Chim ngay
1am rau theo hudng hitu co trén dja ban tinh Pong Nai. Tir két qua nghién ciru dé
xudt mot s6 ky thuat canh tac cdy Chum ngiy lam rau theo huéng hitu co trén dia
ban tinh Pong Nai.

Két qua nghién ciu cho thidy Bong Nai 1a tinh ¢6 tiém nang phat trién Chim
ngdy trong 1am rau theo hudng hiru co. Co nhiéu nguy@n nhan han ché san xuat

Chum ngay nhu ning suit thap, thiéu thi truong dau ra, tuy nhién thiéu giéng chat



lwong tot va huéng dan ki thuat canh tac dwoc coi 1a nguyén nhan hay kho khin
chinh.

Nghién cau ciing chi ra rang cac mau giéng Chum ngay cd xuat xu tir Ninh
Thuan va Binh Thuan; Pong Nai va Ba Ria - Viing Tau c6 mac d6 da dang di
truyén thap. Mau giong Chum ngay Théi Lan khéc biét di truyén kha cao véi nim
Xuat x&r Chim ngay trong nudc.

Trong diéu kién sinh thai & Bong Nai, gibng Chim ngay Ninh Thuan dugc
tréng v6i mat do tir 100 — 200 cay/m? (10 — 20 x 5 cm) sinh trudng tot, nang suét 14
thuc thu cao (29,3 — 30,8 tin/ha/nam); c6 ham luong dinh dudng va flavonoid dat
cao nhat.

Trong nhan giéng in vitro cdy Chum ngay, khir tring hat tét nhat 1a dung
dich NaClO 20% trong 10 phut; doan chdi 1a HgCl, 0,1% trong 8 phit. Mbi truong
dinh dudng thich hop nhit dé tai sinh tao cum chdi Chim ngay in vitro 13 MS + 30
g sucrose/L + 7 g agar/L + 1,5 mg BAP/L. Méi truong ra ré tét nhat 1a Y2 MS + 7 g
agar/L + 15 g sucrose/L + 0,4 mg IBA/L + 0,2 mg IAA/L. Gia thé thich hop nhat
trong cdy Chum ngay sau in vitro trong vudn wom 1a 40% dat + 50% mun dura +
10% phan tring qué (theo thé tich).

Mat do gieo trong thich hop cho san xuit Chum ngdy lam rau theo huéng
hitu co tai tinh Ddng Nai la 100 cay/m’ (cho ning suit 14 va ty suit lgi nhuan dat
cao nhat). Trong diéu kién mua mua tai Dong Nai, giong Chum ngay Ninh Thuan
cho ning suét va hiéu qua kinh té cao nhat khi bon 10 tan/ha phan hiru co (c6 thanh
phan dinh dudng tuong dwong phan Growmore 5:5:5) + 2,625 lit/ha phan bon 14 (c6
thanh phan tuong dwong phan VIE-Super) trén nén bon 300 kg vdi/ha. Gidng Chum
ngay Ninh Thuan cho ning suat va hiéu qua kinh té cao nhat khi &p dung cét & chu

ky 40 ngay/lan va cit chira 5 mat mam.



ABSTRACT

Drumstick trees (Moringa oleifera Lam.) nowadays are currently
commercially planted and popularly utilized in more than 80 countries for medical,
cosmetic and beverage technology/production, as nutrient and functional foods. In
Vietnam, drumstick trees have grown naturally in Ninh Thuan, Binh Thuan, Dong
Nai, Kien Giang provinces. Drumstick trees were also planted commercially at
some area without any official and scientific-base procedure and seed, therefor their
economic, nutrient and pharmaceutical values were not exploited efficiently.

The main specific objectives of the study were: (1) Recognize the genetic
diversity of some varieties’ samples of drumstick trees by RAPD markers; (2)
Identify the high nutrient content of drumstick varieties adapted to Dong Nai
province conditions; (3) Determine the appropriate cultivation methods for
drumstick such as: in vitro propagation, right planting density, fertilization method,
and harvesting standards in commercially organic-oriented drumstick cultivation
and propose initially the commercially organic-oriented drumstick cultivation in
Dong Nai province.

Five contents of the study were: (1) Investigate the current situation of
drumstick cultivation in Dong Nai province; (2) Collect and evaluate the genetic
diversity of some varieties’ samples of drumstick trees by RAPD markers; (3)
Select the suitable drumstick varieties with fast growth, high yield, good quality
adapted to Dong Nai conditions; (4) Propose the procedure for in vitro propagation
of drumstick trees; (5) ldentify influence of plant density, organic fertilizers and
harvesting standards on the growth and productivity of drumstick trees as
commercially organic-oriented leafy vegetable in Dong Nai province. Finally
propose initially the commercially organic-oriented drumstick cultivation in Dong
Nai province.

The results showed that Dong Nai province has high potential for cultivating

drumstick trees as organic-oriented leafy vegetable. Low productivity, lack of the



output market were identified as the main reasons in limiting local drumstick
production. However the lack of standard and good quality seed and scientific-
based cultivation techniques were recognized as the critical difficulties.

The results also shown that varieties’ samples of drumstick originated from
Ninh Thuan, Binh Thuan, Dong Nai and Ba Ria Vung Tau provinces have low
genetic diversity. Varieties’ samples of drumstick trees from Thailand have high
genetic diversity compared with that from Vietnam.

Under the ecological condition of Dong Nai province, Ninh Thuan’s
drumstick varieties with density from 100 to 200 trees/m* performed well with high
leaf productivity (29.3 — 30.8 tons/ha) and contained the highest flavonoid and
nutrient contents.

NaClO 20% was the optimal concentration to sterilize seed samples in 10
minutes while HgCl, 0.1% was optimal concentration to sterilize young shoot
samples in 8 minutes. The most suitable medium for regeneration of in vitro
drumstick shoot was MS + 7 g/L agar + 30 g/L sucrose + 1.5 mg/L BAP. The best
root formation was observed on %> MS + 7 g/L agar + 15 g/L sucrose + 0.3 mg/L
IBA + 0.2 mg/L IAA. The most appropriate substrate for cultivating the post in-
vitro drumstick seedling in the nursery was the mixture (v/v) of 40% soil, 50%
powdered coconut fiber and 10% earthworm fertilizer.

The most suitable density for drumstick cultivation as organic-oriented leafy
vegetable in Dong Nai province was 100 trees/m? (produced the highest yield and
BCR). In the rainy season in Dong Nai province, Ninh Thuan’s drumstick varieties
produced the highest yield and economic efficiency when being applied 10 tons/ha
of organic fertilizer (as Growmore 5:5:5) + 2.625 L/ha foliar organic fertilizer (as
VIF-Super) on the background of 300 kg/ha lime. Ninh Thuan’s drumstick varieties
also provide the highest yield and economic efficiency when young shoots are

harvested at every 40 days and retained 5 shoot leaves.
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LOI CAM ON

Trong suét thoi gian nghién ciru tdi ludn nhan duoc sy hudng dan va hd trg
tan tinh cua tap thé quy thay co, cac co quan, don vi, ca nhan. Nhan dip nay téi xin
dugc bay to 10ng biét on sau sic téi:

- Thay Huynh Thanh Hiung va thay V& Thai Dan la ngudi hudng dan khoa
hoc.

- Ban giam hiéu Truong Pai hoc Nong Lam TP. HCM, Phong Sau dai hoc,
Khoa Néng hoc Trudng Pai hoc Nong Lam TP. HCM d4 tao diéu kién giup d& toi
trong sudt qua trinh thyc hién luan an.

- Su gitip d& quy béu cua tap thé quy thay co gido khoa Néng hoc Truong
Dbai hoc Nong La&m TP. HCM.

- Ban giam déc Trudong Pai hoc Lam nghiép Co sé 2, Trung tdm Thuc
nghiém va Phat trién cong nghé Truong Pai hoc Lam nghiép, Vién Cong nghé sinh
hoc L&m nghiép Truong Dai hoc Lam nghiép, Trung tam Ung dung Cong nghé
Sinh hoc DBdng Nai d4 tao diéu kién tt vé dia ban dé tién hanh cac thi nghiém
nghién cuu.

- Trung tdm Sam va Duoc liéu TP. HCM d4 tao diéu kién thuan loi cho toi
thuc hién ndi dung phan tich duoc liéu.

- S giup d, dong vién cua tat ca ban bé va dong nghiép.

- Vo, con va ngudi than trong gia dinh d4 1am diém twa tinh than va vat chat
cho t6i trong nhimg nam thang tién hanh nghién ciru va hoan thanh luan én.

Xin tran trong cam on tt ca su giup d& quy bau do!

Nghién ctru sinh

Mai Hai Chau
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MO DAU

Tinh cip thiét cia dé tai

Chum ngéy (Moringa oleifera Lam.) la loai cdy da muc dich thudc chi
Moringa va ho Moringaceae, hién dugc hon 80 qudc gia trén thé gi6i str dung rong
rdi va da dang trong cong nghé dugc pham, my pham, nuéc giai khat, dinh dudng
va thuc phdm chic ning. Mot s6 quéc gia dang phat trién str dung cdy Chum ngay
nhu duogc lidu chita mot sb bénh va thuc pham dinh dudng. Chim ngay 1a cay cho
thu hoach 14 quanh nam, 14 ngudn thuc pham chit luong cao cho con ngudi boi 14
Chum ngay rat giau dinh dudng va duoc liéu, duge WHO va FAO khuyén cao 1a
giai phap wu viét cho cac ba me thiéu sira va tré em suy dinh dudng (Fuglie, 1999).

O Viét Nam, Chum ngay moc ty nhién tai cac tinh Ninh Thuan, Binh Thuan,
Pong Nai, Kién Giang. Do cdy Chum ngdy c6 gié tri cao vé mit dinh dudng va
duogc lidu, kha ning thich ung rong nén trong nhitng nim qua phong trao trong
Chum ngay véi muc dich 1dy hat, san xudt bot dinh dudng, chiét xuat dugc liéu, san
Xuat mi goi, 1am rau xanh da xuat hién & nhiéu tinh thanh trong ca nuéc, trong d6 cé
huyén dao Trudng Sa. Tuy nhién, ki thuat trong trot 4p dung trong san xuat Chim
ngay chil yéu 1a tu phat, chua c6 gidng va quy trinh canh tac mot cach khoa hoc. Do
d6 viéc khai thac gi trj kinh té, dinh dudng va dugc liéu cua cdy Chum ngdy tir cac
md hinh canh tac nay chua that hiéu qua va rong rai. Nhu cau tiéu thy l4 Chum ngay
lam rau, san xuét tra tdi loc, bot dinh dudng dang ting cao, trong khi chua c6 ngudn
cung cép voi s luong 16m, on dinh, dam béao chét lugng theo tiéu chuin vé sinh an
toan thuc pham va tiéu chuin GMP cia Bo Y té.

Cac nghién ctru vé mat d6 trong da duoc Foidl va ctv (1999, 2001), L.H.
Manh va ctv (2003), Amaglo va ctv (2006), Sanchez (2006), Price (2007) va Goss
(2012) thyc hién va chi ra ring mat do trong khong chi anh huong dén sinh truong,
phét trién ctia cdy Chim ngdy ma con anh hudng truc tiép dén ning suat va chit
lwong nguyén liéu 14 Cham ngdy. Mat do trong thay doi tly thudc vao gidng, muc

tiéu san xuat, k¥ thuat canh tac, diéu kién khi hau thoi tiét va dat dai. Cac nghién



ctru vé gidng va chon tao gidng Chum ngay rat han ché, hau hét 1a nghién ctru vé da
dang di truyén. Chum ngay 13 cdy duoc khai thac trong tir nhién 1a chinh, do d6 khi
phat hién ra ca thé tot thi nhan gidng in vitro can duoc thuc hién nhim bao ton
ngudn gen cling nhu nhan nhanh cac dic tinh qui.

Nghién ctu vé ki thuat thu hoach dd duoc L.H. Manh va ctv (2003), Price
(2007), Fadiyimu va ctv (2011), Nguyén Ping Toan Chuong (2011), Nouman
(2012b) thuc hién va chi ra quy cach thu hoach anh huéng dén sinh trudng, phat
trién va ning suit cdy Chum ngdy. Quy céach thu hoach thay déi tly thudc vao
gidng, mat do trong, muc tidu san xuat, k§ thuat canh tac va diéu kién khi hau thoi
tiét. Két qua nghién ctu ctia Fuglie (1999), Sanchez (2006), Amaglo va ctv (2006)
va Nouman (2012b) ciing cho thdy cdy Chim ngay 1am rau an 1a thich hop véi viéc
trong day, c6 kha ning tai sinh manh sau khi cit. K§ thuat bon phan, thoi gian va
quy céch thu hoach c6 anh hudng t6i ning suat, chat luong rau Chim ngay, dic biét
1a ham lugng dinh dudng va duogc liéu.

Viéc nghién ciru mot s6 bién phap ki thuét canh tac cdy Chum ngay lam rau
theo huéng hitu co s& gitip ngudi dan sinh séng ¢ khu vuc ¢ loai cdy nay phan bd
c6 thé tu tO chirc san xuét thuong mai, vira tao ra mét giai phdp dinh dudng, vura tao
ra mot md hinh canh tic mdi gbp phan phat trién kinh té — xi hoi cho ngudi dan,
ddng thoi bao tdn bén vimg ngudn gen loai cay nay trong tu nhién 1a rat can thiét.

Véi céc ly do trén dé tai: “Nghién ciru mét so bién phap k¥ thuét canh tac
cay Chum ngay (Moringa oleifera Lam.) 1am rau theo hwéng hiru co” dd duogc
thuc hién.

Muc tiéu tong quat

Nghién ctru da dang di truyén, chon gidng va mot sd bién ky thuat chinh
nham gop phan xay dyng qui trinh canh tac cdy Chim ngay lam rau theo hudng hitu
co, cung cap mot loai rau gidu dinh dudng, an toan, ting thu nhap cho ngudi dan

trén dia ban tinh Dong Nai.



Muc tiéu cu thé

- Panh giad duoc da dang di truyén mot s6 mau gidbng Chim ngay c6 ngudn
géc tai cac tinh Ninh Thuin, Binh Thuan, Béng Nai, Ba Ria — Viing Tau, An Giang
va 01 gidng nhap ndi bang chi thi phan tir RAPD;

- X4c dinh duoc gidng Chum ngay c6 kha ning sinh truéng, phat trién tt,
cho ning suit va chét luong cao, phi hop véi didu kién canh tac tinh Pong Nai;

- Xac dinh dugc mot sd bién phap ky thuat canh tac cha yéu (nhan giéng in-
vitro, mat do, bon phan hiru co, chu ky va quy cach thu hoach) cdy Chum ngay lam
rau theo huéng hiru co trén dja ban tinh Pong Nai.

Poi twong nghién ciru

Pbi tugng nghién ciru chinh cua dé tai 1a gidng Chum ngay Chiatai duoc
nhap ndi tir Thai Lan va cac giéng thu thap tir cac tinh Pong Nai, Binh Thuan, Ninh
Thuan, Ba Ria — Viing Tau, An Giang c6 mét s6 dic diém sinh truong phu hop voi
diéu kién canh tac cua tinh Pong Nai.

Gid¢i han nghién ciru

- Pia ban nghién ctru va tng dung cta dé tai 1a trén hai loai dit (dat xam phu
sa cb va dat do bazan) trong nhiéu Chim ngdy & Pong Nai. Cac nghién ciru vé tinh
hinh san xuat, xac dinh gidng pht hop va bién phap canh tac duoc trién khai & mot
s6 huyén dai dién c6 trong cady Chum ngay thudc tinh Pong Nai.

- Pé tai chua str dung cdy Chum ngay nhan gidng in vitro cho cac noi dung
nghién ctru ki thuat canh tac déng rudng.

- Quy trinh canh tac cdy Chum ngay gdm nhiéu khau, nghién ciu ndy chi tap
trung vao céc khau gom: chon gidng, nhan giéng, mat do, bon phan va thu hoach.

- PBé tai nghién ciru sir dung 14 Chum ngy 1am rau theo hudng hiru co.

Y nghia khoa hoc

Panh gia duoc da dang di truyén cdc mau gidng cdy Chum ngay thu thap &
mét s6 tinh khu vyc phia Nam, 13 co s¢ dit liéu phuc vu cong tac bao ton va chon
tao gidng Chim ngay. Tao ra sb luong 16n cdy con tir mot ca thé tot bang phuong

phap nhan giéng in vitro, voi hé sé nhan giéng cao, dam bao dic tinh di truyén cia



cay me. Xac dinh duoc gidng va mot sd ki thuat canh tac cha yéu cady Chum ngay
lam rau in 14 theo hudng hitu co cho tinh Pong Nai.
Y nghia thue tién

Két qua nghién ctru s& giup ngudi dan trong Chim ngay cua tinh Pong Nai
rit ngdn thoi gian thu hoach, ting ning suat, chat luong va gia tri cia san pham, tir
d6 lam tang thu nhdp, gop phan phat trién kinh té — xa hoi tinh Pong Nai. La co s
cho cac nha quan 1y, hoach dinh chinh sach c6 thé mé rong dién tich cdy Chum
ngdy, mot loai rau giau dinh dudng, c6 kha ning thich tmg rong trén nhiéu loai hinh
sinh thai, nhat 1a trong béi canh tng pho voi bién d6i khi hau nhu hién nay.
Pong gop méi ciia luan an

- Panh gia duoc da dang di truyén mau giéng cdy Chum ngdy ¢ mét sb tinh
phia Nam bang chi thi phan tir RAPD.

- Xac dinh duoc gibng Chum ngdy sinh truéng, phat trién tot; c6 ning suit,
ham luong dinh dudng va flavonoid cao.

- Xay dyng dugc quy trinh nhan giéng Chim ngay in vitro.

- Budc dau dé xuat duoc mot sé bién phap k¥ thuat canh tac Chim ngay lam

rau theo hudng hitu co cho tinh Pong Nai.



Chuong 1
TONG QUAN TAI LIEU

1.1. Giéi thiéu vé cdy Chum ngay
1.1.1. So luge vé cdy Chum ngay

Cédy Chum ngdy (Moringa oleifera Lam.) thudéc nganh ngoc lan
Magnoliophyta, 16p ngoc lan Magnoliopsida, b Chum ngady Moringales, ho Chum
ngay Moringaceae, chi Chum ngay Moringa (Foidl, 2001). Chum ngay la loai cay
c6 su phan bd dia Iy rong rdi nhit ¢ diy nai Himalaya thudc An Do, Pakistan,
Bangladesh va Afghanistan. Pay 1a loai cdy sinh truéng nhanh va dugc sur dung boi
ngudi La M ¢ dai, ngudi Hy Lap va Ai Cap, 1a cy trong quan trong & An D0,
Ethiopia, Philippines, Sudan va dang phat trién tai mién T4y, Pong va Nam thudc
chau Phi, chau A nhiét d6i, chau M§y Latin, ving Caribbean, Florida va quan dao
thudc Thai Binh Duong (Fahey, 2005).

Cham ngay duoc xem 13 cdy d& trong, co thé trong duogc tir hat, hom canh,
hom cu va tréng dugc quanh nim. Cdy wa dit rdo nudc, nhiéu cat, du 1a dat x4u
cling d& moc, chiju dugc han, wa ning, it bi sdu bénh hai. Tuy nhién, cay khdng chiu
dugc ung ngap va dé chét néu khong dugc thoat nudc tét. Hé thdng ré phat trién
manh néu duoc trong tir hat, phinh to nhu ¢ mau tring vé6i ré bén thua. Néu trong
bang cach gidm canh, hé théng r& s& khong phat trién nhu trong bang hat. Cay bat
dau cho qua tir than, canh va nhanh sau 6 dén 8 thang trong (Brossa, 2008).

O Viét Nam cay tr6 hoa tap trung chu yéu tir thang 1 dén thang 2 hang nim.
Cay ra hoa rit sém, thuong ra ngay trong nim dau tién, khoang 6 thang sau khi
trong. Qua chin, hat gidng phat tan khip noi theo gid va nudc, hoic dugc mang di
boi nhitng loai dong vat an hat.

Kha ning nay mam ciia hat méi thu hoach 1a 60 — 90%. Tuy nhién, néu luu

trir hat qua 2 thang trong diéu kién thong thuong thi kha niang nay mam s& giam mot



cach nghiém trong. Ti 1é nay mam giam dan tir 60%, 48% va 7,5% tuong tng véi
thoi gian luu trir hat 1a 1, 2 va 3 thang (Rubeena, 1995).

Cay trong tir hat, trong giai doan dau cay con thudng yéu nén cin dugc chim
soc trong diéu kién bong mat. Bién phap giam canh ciing c6 thé thuc hién, tuy nhién
hiéu qua khong cao do hé s nhan giéng thap, thuong tién hanh giam canh vao mua
mura, khi diéu kién khong khi dat dwoc do am thich hop.

1.1.2. Pic diém hinh thai

Chum ngay (Moringa oleifera Lam.) thuéc nhom cdy than gd, c6 thé moc
cao tir 5 dén 10 m, phan nhanh nhiéu, than co thiét dién tron. Than non mau xanh cé
16ng, than gia mau xam c6 ndt san. La kép hinh 16ng chim 3 1an 1¢, dai 30 — 60 cm,
mau Xanh mdc, moc cach, ¢c6 5 -7 cap la phu bac 1, 4 — 6 cap 14 phu bac 2,6 — 9
cip 14 chét. L4 chét dai 12 — 20 mm hinh trimg, moc ddi, mit trén xanh hon mit
dudi, gai nhé co6 16ng & chd phan nhanh, la kép 16ng chim, gan 14 hinh 16ng chim,
ndi rd mat dudi, Cuéng 14 dai 18 — 25 cm. Cym hoa dang chum sim moc & nach 14
hay ngon canh. Hoa khéng déu ludng tinh, mau tring hoi vang, mui thom, hinh
dang gidng hoa dau, c6 cudng dai 1 — 2 cm, ¢o 16ng to. Truc phat hoa mau xanh, cé
16ng dai 10 — 15 cm. L4 bac hinh vay nho, c6 16ng. Pai hoa 5, roi, déu, hoi cong
hinh long muSng, mau tréng, dai 1 cm, rong 0,4 cm. Canh hoa 5, ro1, khong déu,
canh hoa dang thia, mau tring hoi vang, phin nim ngoai, dai hon nhi bat thu va dbi
dién v&i canh hoa, nhi bat thu ndam xen k& canh hoa. Chi nhij c¢6 kich thuéc to &
dudi, mau vang, dai 0,6 — 1 cm, ¢6 16ng. Bao phan 2 6, hinh bau duc, mau vang,
hudng trong. Bo nhuy 3 14 noan dinh, tao thanh bau trén 1 0, mang nhiéu noan, dinh
nodn bén, c6 16ng. Voi nhuy mau xanh, dai 1,8 cm, c¢6 nhiéu 16ng. Pau nhyy hinh
try, mau vang, cé 1ong (Tran Viét Hung va V5 Duy Huén, 2007). Cay cho nhiéu 14
vao cudi mia khd va trd hoa vao cac thang 1 — 2. Qua dang nang treo, dai 25 — 30
cm, ngang 2 cm, c6 3 canh, chd c6 hat hoi g6 1€n, doc theo qua co6 khia ranh, qua
khé mau vang xam. Hat mau den, tron c¢6 3 canh, 16n ¢& hat dau Ha Lan (V6 Van
Chi, 1999).



1.1.3. Gia tri sir dung ctia cay Chum ngay
1.1.3.1. Gia tri dinh dudng

Hat Chum ngdy chtta ham luong dau twong ddi 16n, duoc sir dung trong niu
an, ché bién cac mon salad. Thanh phan axit béo trong dung dich va enzyme chiét
xudt tir ddu hat Chum ngdy tuong Gng 1a 67,9% va 70,0% (Abdulkarim va ctv,
2005). Do ty 1& cac axit béo khong no cao nén dau hat Chum ngiy duogc sir dung dé
thay thé mot s loai dau co gia trj cho sirc khoé con ngudi nhu dau oliu (Tsaknis va
ctv, 2002). Toan bo hat Chum ngay dugc st dung dé an xanh, rang thanh bot, hép
trong tra va mon ca ri (Fahey, 2005).

L4 Chum ngdy 1a nguon dinh dudng bd sung cac hop chét hitu co tu nhién
tdt cho strc khoé con nguoi, dugc su dung dé diéu tri bénh theo nhiéu cach khac
nhau, dugc hai to chtc thé gioi WHO va FAO khuyén cio str dung cho cac ba me
thiéu sira va tré em suy dinh dudng, va la giai phap luong thuc cho thé gi6i thi ba
(DanMalam va ctv, 2001; McBurney va ctv, 2004; Fahey, 2005). L4 Chum ngay
chira nhiéu chét dinh dudng, dic biét 1a cac vitamin thiét yéu nhu vitamin A, C va
E. So sanh ham luong mot sé dinh dudng chinh trong 14 Chim ngay véi mot s loai
thuc pham phd bién cho thdy ham luong vitamin C nhiéu hon qua cam 7 lan;
vitamin A nhiéu hon ca rot 4 1an; canxi nhiéu hon sita 4 1an; chét sit nhiéu hon cai
b6 x6i 3 lan; chat dam (protein) nhiéu hon 2 1an so v&i yaourt; kali nhiéu 3 1an so
v6i qua chudi (Donovan, 2007). Ngoai ra, trong 14 Chum ngay con chira ham luong
cao carotenoid hoat tinh sinh hoc, tocopherols va vitamin C c6 gia tri trong viéc duy
tri can bang ché d6 an udng va ngin ngira cac gdc tw do — 14 nguyén nhan gay lén
nhiéu bénh hiém nghéo (Smolin va Grosvenor, 2007). L4 giau provitamins, bao
gdm ca axit ascorbic, carotennoids (Lako va ctv, 2007) va tocopherols (Gomez-
Conrado va ctv, 2004; Sanchez-Machado va ctv, 2006). Cac nghién ctru dich té hoc
d3 chimg minh rang cac loai rau qua gidu carotenoid c6 lién quan dén giam nguy co
ung thu, bénh tim mach, su thoai hoa diém vang va sy hinh thanh dyc thuy tinh thé
(Lakshminarayan va ctv, 2005; Bowman va ctv, 1995; Krichevsky va ctv, 1999).

Ngoai c4c provitamins, 14 Chum ngiy ciing duoc coi 13 ngudn giau khoang chit



(Gupta va ctv, 1989), polyphenol (Bennett va ctv, 2003), flavonoid (Lako va ctv,
2007; Siddhuraju va ctv, 2003), alkaloid va protein (Sarwatt va ctv, 2002; Soliva va
ctv, 2005). Nhing chat dinh dudng thiét yéu c6 thé giup 1am giam sy thiéu hut dinh
dudng va chong lai nhiéu cin bénh mén tinh.
1.1.3.2. Gia tri y hoc, dugc li¢u

Cac bo phan cua cay nhu 14, ré, hat, vo cay, qua va hoa c6 nhiing hoat tinh
nhu kich thich hoat déng cta tim va hé tuan hoan, hoat tinh chdng u budu, ha nhiét,
Chéng kinh phong, chéng sung viém, tri ung loét, chéng co giat, loi tiéu, ha huyét
&p, ha cholesterol, chéng oxy hoa, tri tiéu duong, bao vé gan, khang sinh va chdng
nim. Chium ngay d& duoc dung dé tri nhiéu bénh trong y hoc dan gian tai nhiéu
nudc trong ving Nam A (Fahey, 2005).
1.1.3.3. Sir dung trong cong nghié¢p

Hat Chum ngdy chtra ham lugng diu cao, ngoai gia tri st dung nhu mét loai
dau an, thi cling dugc sir dung khé rong rii trong nén coéng nghiép san xuét cac thiét
bi can d6 chinh xac cao. Ham luong dau trong hat Chum ngay chiém khoang 42%,
c6 mau vang, dugc su dung nhu mot chit boi tron cho cac may moc thiét bi can
chinh xac vi khong gay ra hién tugng 61 va bam dinh (Ferrao va Ferrao, 1970;
Ramachandran va ctv, 1980). Ngoai ra, dau trong hat Chim ngay con dugc biét dén
v6i kha nang hap thy va giir lai cac chit dé bay hoi, va do d6 co gié trj trong nganh
cong nghiép nude hoa dé giit 6n dinh mui hwong. Ham luong axit béo tu do thay
d6i tir 0,5 — 3,0%, ham lugng axit béo no chiém 13%, axit béo khong no chiém
82%, dic biét co luong axit oleic cao chiém 40%.
1.1.3.4. St dung lgc nuwéc

Hat Chum ngiy c6 chira tir 30 — 42% dau va luong protein rat cao. Mot trong
sd nhitng protein nay (khoang 1%) 1a cation hoat dong nhu chudi dién tir c6 phan tir
luong tir 7 — 17 KDalton. Cac cation ndy c6 tac dung trung hoa cac chit keo trong
nude ban boi vi da sd cac chat keo ndy mang dién tich am. Do d6 protein niy c6 thé
duogc st dung nhu mot polypeptide tu nhién khong doc hai, 1am két tua cac ion kim

loai va cac chat hiru co trong qua trinh loc nudc udng, lam sach dau thyc vat hoac



lam két tua cellulose trong san xuét bia va nudc trai cdy. Piéu ndy hoan toan ngugc
lai v&i cac chat két tha duoc sir dung trong cong nghiép nhu nhom cé thé 1a chat doc
hai dén strc khoé con ngudi. Viée sir dung chit loc nuéc cong nghiép doi hoi ngudi
str dung phai c6 mot trinh d6 hiéu biét nhat dinh, vira dit tién lai khong phi hop véi
cac nude kém phat trién (Vieira va ctv, 2010).

Céc dic tinh cua cac polypeptide tu nhién dugc san xuat tir hat Cham ngay
da dugc biét dén trong nhiéu thap ky ¢ Trung Qudc va An Po. Pugce sir dung hiéu
qua & Ai Cap va Sudan trong viéc 1am sach nuéc song Nile, lam sach nuéc udng
béng cach loai bo vé hat sau do nghién thanh bot rdi cho vao nude khqu déu trong
5 phut, sau 1 gio nu6e duge loc qua tAm vai dét s& thu nhan dugc nude tinh khiét.
Ngoai ra, c6 thé sir dung ti vai dung bot Chum ngay treo lo ling trong nuéc, qua
mot dém rdi gan 1dy nude tinh khiét. Sir dung phuong phap nay, ¢ thé loai bo duogc
trén 99% cac tap chat trong nude. Chi can st dung 1 g bot Chum ngay cho 1 lit
nudc hoi duc va 2 g cho 1 lit nudc duc la co thé loc duogc co ban cac tap chat
(Amagloh va Benang, 2009). Theo V& Héng Thi va ctv (2012), sir dung 5 g hat
Chum ngiy d4 nghién nho cho 1 lit nude c6 dd duc 44 NTU dén 170 NTU. Két qua
cho thay bot hat Chim ngay c6 kha ning 1am giam 80% do duc cua nudc nhén tao
(100 NTU), lam ting hiéu qua giam duc 1én 76% ddi véi nudc duc tu nhién (44
NTU).
1.1.3.5. Sir dung Kich thich sinh trwéng thwe vat

Dung dich chiét xuét thu duoc tir 14 Chum ngy trong ethanol 80% co chira
chat kich thich sinh truong thuc vat (thudc nhom cytokinin). Chat chiét xuét ndy cd
thé duoc phun truc tiép 1én 14 cay dé kich sinh truéng cdy con, lam cho thuc vat
cting cap hon va chéng chiu t6t hon voi sdu bénh hai, ciy trong ra hoa nhiéu hon,
tang kich thudc qua va ting ning suit. Str dung dung dich 14 cdy Chum ngiy duoc
chiét xuat bang ethanol 80% pha lodng v6i nudc dé phun 18n 14 cac cdy nhu mia,
lac, khoai tay gilp cdy c6 tudi tho cao hon, khoé manh hon; trong luong ré, than va

la cao hon; ham lugng duong va kich thudc qua 16n hon (Makkar va Becker, 1996).
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Bang 1.1. Anh huéng cta viée xir 1y dich chiét xuat tir 14 Chum ngdy dén hoa va ré

cay dau mudng (Vigna mungo L.)

. , Trong lugng twoi trung binh (mg/cay)
Nong do dich chiét (%)

Not san Nu hoa Ré

0 16,4 600 350
0,08 54,0 1.100 403
0,16 49,6 990 550
0,24 35,0 890 660
0,32 30,0 800 800
0,40 25,4 700 700

(Makkar va Becker, 1996)
1.2. Pa dang di truyén cdy Chum ngay
1.2.1. Khai niém vé da dang di truyén

Pa dang di truyén 13 tp hop tit ca cac gen khac nhau cua tat ca cac ca thé
thuc vat, dong vat, ndm, va vi sinh vat. Pa dang di truyén tdn tai trong mot loai va
giita cac loai khac nhau (P4 Quang Huy va ctv, 2009).

Da dang di truyén con duoc hiéu mot cach khac 1a sy da dang vé thanh phén
gen giita cac ca thé trong cing mot loai va giita cac loai khac nhau; 13 sy da dang vé
gen cO thé di truyén dugc trong mot quén thé hodc gitra cac quén thé. Qua do, su da
dang cua cac bién dj c6 thé di truyén trong mot loai, mot quﬁn xa hodc gifra cac loai,
cac quén xa duge biéu hién. Xét cho cung, da dang di truyén chinh 12 sy bién dj caa
su to hop trinh tu cua bon cap bazo co ban, thanh phén cua axit nucleic, tao thanh
ma di truyén (D3 Quang Huy va ctv, 2009).

Pa dang di truyén giup cho cac loai sinh vat dam bao su sinh san, chong chiu
VGi bénh tat va kha ning thich nghi véi diéu kién méi truong luon ludn thay doi.

Bao ton ngudn gen khong chi nhdm ngin chin sy tuyét ching cia mot loai
ma con nhdm ngin chin sy mit mat cla cac gen, cac phirc hop gen va céc kiéu gen,
ngan chin su tuyét chung cac noi dia 1y (landraces) ma vén gen cua ching bi suy

giam nghi€ém trong t&1 mic mdt s6 gen va mot s6 phirc hgp gen co thé bi mat di,
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tiém nang di truyén cua loai bi gidm manh, va trong truong hop cuc doan, do 1a su
tiét chung cua loai (Richard, 1999).

1.2.2. Mét s6 phwong phap nghién ciru da dang di truyén

1.2.2.1. Phwong phap chi thi hinh thai

Su da dang di truyén 6 thé duoc phat hi¢n dya vao cac biéu hién hinh thai.
Gen thé hién ban chat di truyén s& duoc lién két voi mot tinh trang hinh thai nao do
ma ngudi ta co thé do dém duoc — gen d6 c6 thé duoc xem 1a gen chi thi. Chi thi
hinh thai 1a mot trong nhitng phuong phép so khai trong viéc danh gia sy da dang di
truyén.

Tuy nhién, s6 chi thi hinh thai hién dién trong ty nhién cling rat it, khong
thoa méin yéu cdu cua nhiéu chuong trinh chon gidng va chi c6 quy mé hinh théi (co
quan) hodc ¢ giai doan phat trién dic biét cua ca thé. Hinh thai (kiéu hinh) 1a két
qua ctia su tuong tac gitta kiéu gen v4i moi truong, chi thi hinh théi cua ciy trong bi
tac dong manh bdi diéu kién tu nhién va canh tic. Do vay, dé han ché sy tac dong
nay, trong cong tac chon tao gidng can suu tAm cac gidng cy trong & cac diéu kién
sinh thai khac nhau va trdng trong cing mot diéu kién canh tac nhu nhau s& giam
tac dong khong mong mudn cua didu kién méi truong (DS Quang Huy va ctv,
2009).
1.2.2.2. Phuong phap chi thi isozyme

[sozyme 1a cac dang protein c6 cung phan ing enzyme nhung c6 su khac
nhau khi chay dién di. K¥ thuat dién di dugc dung dé do sy di dong cua phan tu
protein trong mot khoang thoi gian nhéat dinh, trén dién truong dong nhat. Cac
protein ddt bién khéac nhau vé dién tich s& co sy di chuyén khéc nhau nén cé thé
phat hién su khac nhau giita chung bang k¥ thuat dién di. Sy khac nhau nay phan
anh sy khac nhau trong kich thudc va cdu tric ciia phan tir protein. Trong nhiéu
truong hop, con lién quan téi su thay thé boi mot axit amin trong phan tir protein do
d6t bién tir alen nay sang alen khac.

Nho ki thuat dién di, cing lac c6 thé phén tich nhiéu c4 thé cia mot quan thé

nao d6 dé danh gia chinh xac s6 phan tram di hop tir ciia mot gen nhit dinh. N6 cho
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biét sy da dang giita cac nhom sinh vat theo cac protein dugc quan sat. Tuy viée ap
dung chi thi isozyme d3 1am thay doi viéc nghién ctru da dang di truyén theo chiéu
huéng thuan loi hon, nhung sb chi thi ciing qué it, khong théa man cho nhu cau
nghién ctru (Nguyén Thi Lang va Bui Chi Biru, 2005).

1.2.2.3. Phuong phap chi thi phan ti

Chi thi phan tir 3 chimg minh c6 tim quan trong hon vé 1au dai so véi chi
thi hinh thai va chi thi isozyme, do sb lugng ctia no gép hon nhiéu 1an so v&i chi thi
isozyme (Tanksley va ctv, 1991). V& cin ban, bat ctr chudi ma DNA nao duoc phan
biét giita hai cé thé, hai dong hodc hai giéng khac nhau déu c6 thé duge xem 13 mot
chi thi phan tir. Cac chi thi phan tir c6 thé chia 1am hai nhém nhu sau:

- Chi thi dya vao phuong phap lai DNA (DNA — DNA hydridization based):
RFLP (Restriction Fragment Length Polymophism), minisatellite.

- Chi thi dya vao phuong phap PCR: RAPD (Random Amplified
Polymorphic DNA), AFLP (Amplified Fragment Length Polymophism),
Microsatellite (ISSR, SSR), SNP.

Sau day 12 mot s chi thi phan tir dugc st dung trong nghién cru da dang di
truyén cay Chum ngay:

* Chi thi AFLP (Amplified Fragment Length Polymorphism)

AFLP duoc dinh nghia 12 su da hinh chiéu dai cac doan cat khuéch dai, 13 k§y
thuat két hop giita RFLP va PCR. AFLP sir dung enzyme cit gidi han cit DNA bo
gen, st dung nhimg phan doan DNA lam khuén cho phan tGng khuéch dai PCR.
AFLP c6 thé dung dé phan biét cic ca thé rit gan nhau, tham chi ngay c4 nhiing
dong dang gen. Sy khac nhau trong chiéu dai cac doan khuéch dai c6 thé do nhiing
thay ddi clia cac base trong ving trinh tir primer, hoic thém, mét doan & gitta hai vi
tri cit. Thong thuong, enzyme cit gigi han st dung trong AFLP 1a mdt cdp enzyme,
mot enzyme cat thudng xuyén (tao ra nhimg trinh ty nho) va moét enzyme cit khong
thuong xuyén (nhém han ché sd lugng cac doan cét). Cap enzyme thuong duogc
ding nhat 1a EcoRI - Msel. Sau khi cit bang cip enzyme ndy, mot trinh tw ndi mach

d6i (adaptor) s& duoc gin vao hai ddu doan DNA cit bang enzyme ligase. Poan
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adaptor gom 2 phan: phan trinh tir 16i va phan trinh tu dic hiéu cho vi tri cit
enzyme. Primer cta phan tng PCR duoc thiét ké dya trén trinh tu adaptor va chira
mot trinh tu chon loc khoang vai nucleotide. Chi nhitng phan doan DNA nao chtra
ca trinh ty adaptor va trinh tu nucleotide chon loc méi dugc khuéch dai, chinh trinh
tu chon loc s& 1am giam sy xut hién san phim PCR va lam don gian qué trinh phan
tich.

AFLP nhanh, don gian khong phtic tap nhu RFLP nhung van khao sat dugc
toan bd gen. K¥ thuat nay doi hoi it luong DNA ban dau, khong can biét trude trinh
tu dich va dd 13p lai phan ing cao, cac primer sit dung khong can dic hiéu loai (cac
primer thuong mai c6 thé dung cho hau hét cic loai). Tuy nhién AFLP 1a mot
marker troi, diéu nay 1am han ché phan biét c4 thé dong hop va di hop (Nguyén Thi
Lang va Bui Chi Biru, 2005).

* Chi thi RAPD (Random Amplified Polymorphic DNA)

RAPD duoc dinh nghia 13 su da hinh cac doan DNA duoc khuéch dai ngiu
nhién. PCR RAPD thuc hién dua trén co sé sy bit cip ngiu nhién cta cic primer
don ngan (10 nucleotide) v6i mach khuén. Cac doan primer oligonucleotide néu bat
cap ngﬁu nhién v&i ca hai mach d6i dién ctiia mach khuén DNA trong khoang cach
c6 thé khuéch dai duoc (dudi 3000 bp) s& cho ra nhitng doan DNA c¢6 kich thudc
khéc nhau sau khi khuyéch dai.

Su c6 mat ciia cac san pham DNA khac nhau chimg to dd c6 mot sy tuong
ddng hoan toan hay mot phan gitta DNA bd gen va primer. Cac primer ding trong
RAPD thuong ngin vi vy dé& dang tim duoc cac doan twong dong trén mach don
DNA b6 gen. Do do tinh da dang thu dugc nho RAPD Ia dang tin cay, vi khi c6 sy
thay d6i mot base nito ndo d6 thi né s& ngin can viéc tiép hop giira primer va DNA
mach khuon. Sy mat doan nhi®m séc thé hodc sy thém bét diém gén primer cling
nhu sy xen vao cia mot gen nao do s€¢ lam thay ddi kich thudc doan DNA duoc
khuéch dai.

Nguyén tic phan ung RAPD ciing nhu nguyén tic phan tng PCR thong

thuong. Tuy nhién, vi st dung primer ngau nhién nén nhiét d§ bat cdp cua primer
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thép dé tao diéu kién bat cap khong nghiém ngat. Nhi¢t do bét cdp cua phan tng la
30°C — 36°C. Chinh vi yéu t6 dic hiéu thip nén két qua RAPD thuong c6 do lip lai
khong cao va kho tdi wu phan Gmg. Dy chinh 14 tré ngai 16n nhat cia RAPD vi két
qua phu thudc rat nhiéu yéu t6 nhu thanh phan phan tmg PCR (ddc biét 1a thanh
phan Mg” va chét lugng DNA ban miu), cac thiét bi ciing nhu thao tac thi nghiém.
Ngoai ra RAPD la mot marker troi do d6 nhiing gen diéu khién tinh trang 13n s& kho
tim thay sy da hinh trong dién di (Nguyén Thi Lang va BUi Chi Biru, 2005).

1.2.3. Pa dang di truyén cady Chum ngay

Chum ngay (Moringa oleifera Lam.) 1a loai dugc trong rong rii nhat trong
chi Moringa, ho Moringaceae. Pay 1a cdy moc hoang dai ¢ khu vuc Nam A, Pong
Nam A thudc day nii Himalaya (Sharma va ctv, 2011). Chum ngiy da duoc gi6i
thiéu va tréng tai cac khu vuc sinh thai khac nhau & An Do, Pakistan, Afghanistan,
Bangladesh, Sri Lanka, Pong Nam A, Tay A, ban dao A Rap, Pong va Tay Phi,
Nam Florida, tir Mexico dén Peru, Paraguay va Brazil (Fahey, 2005). Tuy nhién, rat
it thong tin vé dic tinh di truyén va mdi quan hé di truyén ctia cac quan thé Chim
ngiy duoc trong & cac nudce néu trén. Thong tin vé da dang di truyén 1a rat can thiét
cho viéc xay dung cac chuong trinh cai thién va bao ton ngudn gen d6i voi loai cay
nay. Chi thi phan tir 43 chimg minh 13 céng cu hiéu qua dé danh gia mirc d6 da dang
di truyén bén trong quan thé va giira cic quan thé v6i nhau thong qua phan tich sb
luong phan bé cua cac loci trén genome (Powell va ctv, 1995).

Cén ctr vao mo ta hinh thai hoc cta Olson (2002), mo ta dac diém sinh hoc
ctiia Tran Viét Hung (2007), V& Vian Chi (1999), dong thoi dbi chiéu két qua quan
sat, thu thap cac gibng Chum ngay tai Ninh Thuan, Binh Thuan, Pong Nai, Ba Ria
— Viing Tau, An Giang, Kién Giang cua tac gia thi giong Chum ngiy moc hoang dai
tai Viét Nam déu thudc loai Moringa oleifera. Tuy nhién, theo quan sat cua tac gia,
hién nay ¢ Ninh Thudn va Dong Nai xuit hién gidng Chum ngiy dot xanh va dot
tim. Giéng dot tim co 1€ 1a do qua trinh lai tu nhién hodc nhap ndi tir Thai Lan, do
vay, dé danh gia chic chin cac gidng Chum ngdy ¢ Viét Nam c6 phai 1a mot loai

hay khong, c6 mdi quan hé di truyén nhu thé nao, ngudn gdc phat sinh ra sao doi
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hoi phéi c6 mot cong trinh nghién ctru phén tich da dang di truyén cac gidng Chum
ngdy tai Viét Nam. Két qua cta nghién ctru nay s& 1a tu liéu tét cho cong tic chon
tao gidng va bao ton ngudn gen d6i véi loai cay nay.

Olson (2002) da sir dung phuong phap mé ta hinh thai két hop v6i chudi
trinh tw DNA tir nhan va lyc lap dé xac dinh ngudn gbc phat sinh loai va quan hé di
truyén cta 13 lodi Chum ngay trong chi Moringa. Két qua tac gia da xay dung duoc
cdy phéat sinh loai va ban d6 di truyén giita 13 loai trong chi Cham ngay Moringa va
d3 phan thanh ba nhém: nhém cay c6 hinh chai (c6 bon loai), nhom cdy manh mai
(c6 ba loai trong d6 c6 loai Moringa oleifera) va nhom cay bui c6 ré hinh cu (c6 sau
loai). Tac gia ciing da két luan loai Moringa oleifera 1a c6 ngudn gbc tir An Do va
c6 hé s6 twong dong di truyén gan voi loai Moringa peregrina va Moringa
concanensis.

Mgendi va ctv (2010) da phén tich da dang di truyén giita hai xuat xtr cay
Cham ngay trong va hoang da tir cac ving ven bién ctia Tanzania bang chi thi phan
tr RAPD, voi 12 markers. Két qua cho thdy hé sé twong dong di truyén cac ca thé
thudc 7 quan thé Chim ngay thu thap tir Tanzania bién dong tir 0,54 dén 0,96 va
chia thanh 5 nhom.

Abubaka va ctv (2011) di tién hanh nghién ctru da dang di truyén bang
phuong phap khuéch dai da hinh ngiu nhién (RAPD) trén 75 mau gidng thu thap tir
12 bang phia Béc Nigeria dé xac dinh mtrc d6 da dang di truyén va xay dung ban dd
di truyén phuc vu cho cong tic chon tao giéng. Két qua cho thiy trong tong sb 24
primers 10 - mer dugc st dung phan tich RAPD trén 75 mau Chum ngdy, c6 6
primers cho két qua rd rang. Trung binh sb bing trén mot primer 13 5,16 trong tong
sd 42 bang dugc khuéch dai co kich thude tir 150 — 400 bp. Primer OPA-19 cho két
qua da hinh cao nhét (100%) trong khi OPBC 10 cho két qua thip nhét (55,56%).
St dung phian mém UPGMA dé tinh toan va phan nhom kiéu gen, két qua cho thay
d6 da hinh 1a rit cao 74% trong sd cac mau duoc quan sat va duoc phan thanh 5

nhom.
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Pa hinh chiéu dai cac doan cit duoc khuéch (AFLP) ciing duoc st dung dé
phan tich bién thién di truyén trén cdy Chum ngdy nhiam danh gia sy khac biét vé
mat di truyén gita cac quan thé ty nhién. Vat liéu nghién ctru 13 140 kiéu gen Chim
ngdy tir 7 quan thé khac nhau (20 cay/quan thé), trong d6 2 quan thé tir Tamil Nadu
(Nam An Do), 1 tir ving ExNsanje (phia Nam Malawi) va 4 tir Kenya. Két qua cho
théy muc do da dang di truyén cao nhit duoc xac dinh & céc quén thé tr An D9.
Trong sb 4 quan thé tir Kenya, quan thé Kibwezi c6 mic d6 da dang di truyén cao
nhit. Ngoai ra, nghién ctru ndy ciing d chi ra bon quan thé tir Kenya duoc phan
thanh hai nhém va c6 chung ngudn gbc. Quan thé Malawi duoc cho 13 c¢6 ngudn gbe
tir An Do (Muluvi va ctv, 1999).

T6m lai, cac nghién ctu vé da dang di truyén cay Chim ngay con it. G Viét
Nam, chua c6 mét cong trinh nghién ciru nao vé da dang di truyén cay Chim ngay
dugc cong bd, dic biét 1a xac dinh thanh phan loai Chim ngay ¢ mét s6 tinh phia
Nam. Do viy, can ¢ cac nghién ctru chuyén sau dé dap tng nhu ciu chon giéng va
bao ton da dang sinh hoc 10ai cay nay.

1.3. Gidng va nhan giéng Chum ngay
1.3.1. Tiéu chuin giéng Chum ngay tot

Theo Sanchez (2006), gibng Chum ngay tét trong lam rau phai dam bao céc
tiéu chuan sau day:

- Sinh truéng nhanh, tai sinh chdi manh;

- Ning suat 14 va ngon cao;

- Ham luong dinh dudng va duoc liéu cao;

- Chéng chiu tdt v6i sau bénh hai;

- Thich nghi véi ché d6 thu hai nhiéu 1an trong nam.

1.3.2. Tiéu chuin hat giong Chum ngay tét

Hat gidng duoc thu thap phai co day da 16p vo bén ngoai, khong ldy hat

gidng da duoc thu thap va luu trix trong thoi gian dai vi hat Cham ngay s& mat stc

nay mam sau khoang mot nam (Sauveur va Broin, 2010).
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Theo B Nong nghiép va Phat trién Nong thon (NN&PTNN) (2014), hat
gidng Chum ngay tot phai dugc thu héi trén cy me tir 5 tudi tro 18n. Quan séat vo
qua chuyén tir xanh sang mau nau hoan toan thi bat dau thu hai. Qua sau khi mang
Vvé phai phan loai, loai bé nhitng qua nho cling tap vat, phoi khé dudi nang nhe 2 — 3
ngay, tach hat khoi vo qua, sau do sang lam sach hat.

Hat gidng tot phai dam bao dugc cac chi tiéu sau:

+ Trong luong 1.000 hat: 137,79

+ D¢ thuan: 99%

+ Ty 1& nay mam: 92%

+ Do 4m hat: 8%

Hat giéng duoc bao quan theo hai cach nhu sau:

- Bao quan thuong: dung hat vao thiing gd hodc dung trong cac hop nhua co
nap, bao quan trong diéu kién méi truong binh thuong co thé kéo dai stc séng cua
hat dén 6 thang, nhung ty 1& nay mam giam con khoang 20%.

- B4o quan & nhi¢t d§ kho mat (100 0), am d6 cua hat khi dua vao bao quan
tir 8 — 9 % c6 thé duy tri strc séng ctia hat dén 1 nim.

1.3.3. Nhan giéng Chum ngay
1.3.3.1. Nhén giong bang hat

Nhin chung, cidy Chum ngay 1a cay d& nhan gidng bang hat, theo Sauveur va
Broin (2010) hat gidng c6 thé gieo trén khay, luéng wom hoic truc tiép trén dong
rudng nhung gieo hat truc tiép trén ddng rudng 1a thich hop hon ca.

Gieo hat trén ludng wom: phuong phap nay don gian nhu gieo mot sb loai
rau khac c6 kich thudc hat twong ty nhu Chum ngay. Han ché ctua phuong phéap nay
1a ton cong lao dong, c6 kha ning lam dut r& cai, anh huong dén sinh truong va
ning suit sau ndy cia cay.

Gieo thing trén rudng san xuit: hat gidng dugc gieo vao dat & do sdu 2 cm
(néu gieo sau hon s& 1am giam ty 16 ndy mam cua hat), gieo tir 1 — 2 hat/héc. Trong

truong hop gieo 2 hat/hdc, sau khi hat nay mam tién hanh tia chi dé mot cay/hbc ¢
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thoi diém cdy dat chiéu cao khoang 30 cm. Thoi gian nay mam cta hat Chim ngay
tir 5 dén 12 ngay sau khi gieo.

Gieo hat trén gia thé: gieo hat trén tai nylon c6 chira gia thé 1a hdn hop 16p
dat mat voi mot luong phéan hitu co nhét dinh, hat duoc gieo & do sau 2 cm, sau
khoang 5 — 12 ngay 1a moc mam. Gieo hat trén gia thé c6 nhimng han ché nhu mat
nhiéu thoi gian trong cac khau 1am bau wom, cham soc, van chuyén, ciy; ton kém
nhan lyc va nguyén li¢u.

O Viét Nam, cdy Chum ngay 1a loai moc ti nhién tai cac tinh khu vire Nam
Duyén Hai mién Trung va Nam Bo. Tai cac ving nay, ngudi din chu yéu khai thac
14, hoa va qua Chum ngiy sén c6 trong tu nhién dé 1am thyc pham cho bita dn hang
ngdy hodc cé trong thi viéc canh tac cling mang tinh may mo, tu phat, chi don gian
1a lay hat gieo trén nuong rdy. Gan day, tai Pong Nai, Tp Ho Chi Minh di c6 mot
s6 ho gia dinh nhap hat gidng tir Thai Lan vé trong 1am rau, bot dinh dudng, 1am tra
tai loc thi viéc canh tac ciing ty phat, chua c6 mot quy trinh gieo wom chuén nao
duoc ap dung.

Theo quy trinh tam thoi cia Cong ty trach nhiém hiru han Lé Hoang (2013),
ngdm hat Chim ngdy véi nude am (2 s6i, 3 lanh) trong 24 gio. Khoang 5 gid ria
nudc mot 1an dé 1am sach chét nhot trén hat. Dung bau wom kich thude 10 x 20 cm
(c6 duc 2 — 3 15 nho dudi day bau dé thoat nudc), cho dat, tro triu, phan chudng (ty
16 5:4:1) da tron sin vao bau wom. DUng ngon tay tro 4n vao gitta bau wom sau 3
cm, dit 2 hat Chum ngay vao roi phu dat lai, tudi nude vira du am cho dat, dé bau
uom trong mat, tranh sy tac dong truc tiép ctia mua dén bau vom. Sau bon ngay hat
s& ndy mam, tiép tuc tuéi hang ngay. Trong trong bau wom cho dén khi ciy cao 20 —
30 cm (sau khi vom 1 thang) méi dem tréng ngodi ruong. Trong thoi gian cdy con
can tudi nude hang ngay néu troi khong mua, chi tudi véi luong nude vira phai, du
am cho dat trong bau wvom 13 duogc, khong duwgc tudi qua nhidu gy Gng r& cay con,
thao tac tudi phai can than nham tranh 1am cho cay con bi gdy d6. Trong giai doan

vuon wom, nhitng cdy con yéu dé bi dé ngd can cim mot thanh tre nhé bén canh
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cdy, sau do cot cay con vao thanh tre nham lam cho cay con ding viing, khong bi
hu hai do d6 ngi.

Dinh dudng cho cdy Chum ngay giai doan trong vuon wom: ngoai luong
dinh dudng d4 c6 trong bau wom, cdy Chim ngay & giai doan trong vuon wom can
dugc cung cap thém dinh dudng da lwong nham gitp cdy con sinh truong tét hon. O
15 NSMM tién hanh phun phan DAP 1% véi luong 800 lit dung dich/1 ha vuon
wom. Sau d6 cach 7 ngay phun DAP 1% mét 1an cho dén khi ciy xuét vuon.

Phuong phap nhan gidng bang hat c¢6 vu diém 1a don gian, dé 1am, chi phi
cong lao dong thip, tudi tho cla cdy cao hon cay trong tir nhin giéng vo tinh, kha
nang sinh truong khoé, chéng chiu t8t v6i cac diéu kién ngoai canh bt thuan. Tuy
nhién, c6 nhuoc diém 13 khé giir duoce dic tinh di truyén cia cdy me, thoi ky sinh
truong dai, hé s6 nhan giéng thip va khong chi dong dugc ngudn gidng (vi Chum
ngiy ra hoa két qua theo mua vy, hat gibng khé bao quan). Do vy, phuong phap
nhan giéng nay chi thich hgp vai viéc tr6ng Chum ngay léy hat, lam duoc liéu, tru
tiéu hodc lam rau & quy mé nhé ho gia dinh.
1.3.3.2. Nhan giong bang giam canh

Ngoai viéc nhan giéng bang hat, Chum ngdy ciing duoc nhan gidng bing
phuong phap gidm canh. Canh gidm su dung dé trong phai duge thu hoach tir vuon
gidng va dam bao tiéu chuan dai 1 m, chu vi than tr 4 — 5 cm (Sauveur va Broin,
2010). Theo ndng dan huyén Trang Bom, Xuan Loc va Cam M¥ tinh Pong Nai, dé
trong Chim ngay 1am tru tiéu nén chon canh da hoa gd, chiéu dai trén dudi Im.

Phuong phap nhan giéng nay c6 wu diém 13 don gian, ciy giit duoc dic tinh
di truyén ctia cdy me, chong ra hoa két qua, nhanh khép tan. Tuy nhién, hé s6 nhan
gidng thap, chi phi hop voi ché do trong thua, mat do thap dé khai thac cac gid tri
vé nguyén li¢u giéy, thu qua, dugc liéu hodc tréng lam try ti€u, khong thich hop
trong 1am rau, mat d6 day. Do viy, hién nay nguoi ta dang tién hanh nghién ctu
phuong phap gidm canh véi kich thuéc hom giéng nho trén gia thé nham ting ty 1é

nhan gidong, dap Uing yéu cau san xuat. Cac yéu t0 co ban anh hudng dén ty 1¢ xuat
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vuon ciia canh gidm trong vudn wom 1a thanh phan gia thé, nong do, lidu luong chét
kich thich sinh trudong va quy cach hom gidng.

Antwi (2011) da tién hanh nghién ctru anh hudng cia gia thé (dat cat nhe; ty
1¢ 1:1 hdn hop giira bot xo dira va mun cua ciy téch), loai hormone sinh trudng
(NAA), tudi hom gibéng (gia, banh té, non) va chiéu dai hom (15, 30, 45, 60 cm) dén
kha ning tai sinh canh gidm cdy Chum ngiy trong vudon wom. Két qua cho thay
hom duoc cét tir canh d3 hoa gS cho s chdi cao nhat, NAA di lam giam cac choi
bén va cho sd 14 nhiéu nhit, hom gidng gia va banh t& c6 chiéu dai 30 cm duoc
gidm trong gia thé 1a dét cat nhe cho ty 1& séng va sd chdi dai nhat. Tuy nhién,
nghién ctru ndy ciing chi ra 1 ty 18 cdy hom giéng sdng sot thip (23%) va gia thanh
san xudt cdy gidng kha cao, khong hiéu qua, khong thich hop véi viéc san xuét
Chum ngay trén qui mé lon, tap trung.
1.3.3.3. Nhén gidng in vitro

Dé cung cip sb luong 16n cay gibng déng nhat cho san xuat Chum ngay lam
rau, tréng vo1 mat dg day, trén quy mo 16n, cadc nha khoa hoc da nghién clru nhan
gidéng Chum ngay trong diéu kién in vitro.

Nhan gidng in vitro 13 phuong phap san xuit hang loat cdy con tir cic bd
phan cua cdy (cac co quan, md, té bao) bang cach nudi cay ching trong éng nghiém
& diéu kién vo trang c6 moi truong thich hop va duoc kiém soat.

Mot quy trinh nhan gidng in vitro bao gom 5 giai doan nbi tiép, mdi giai
doan déu c6 vai trd rat quan trong vi néu tht bai & mot giai doan nao d6 thi s& dan
dén that bai ca quy trinh, Cac giai doan chinh trong quy trinh nhan giéng in vitro:

- Giai doan tao mau sach in vitro: trong giai doan ndy ngudi ta thudng sir
dung cac loai héa chit nhu HgCl,, NaClO, Ca(OCl),, H,0, dé khir tring mau cay
nham loai b cac ngudén nidm, vi khuan va tao su chu dong vé ngudn mau ciy.
Ngudn méiu ban dau co thé 1a chdi, hat hodc cac bo phin khac cua cdy. Muc dich
cua giai doan ndy |2 tao ra ngudn vat lidu sach dé dwa vao nudi cdy ¢ cac giai doan

tiép theo.
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- Giai doan tai sinh mau nudi céy: muc tiéu dé tao ra cac chdi méi tir mo nudi
cdy, vé& nguy@n tic thi tit ca cac bd phan cta cdy nhu than, ré, 14, hoa déu c6 kha ning
nudi ciy dé tai sinh thanh cdy. Tuy nhién, mét sb cac yéu td nhu tudi sinh 1y ctiia mo,
thoi diém thu mAu, mAu non hay gia déu c6 anh hudng dén kha ning tai sinh. Cac chi
tiéu danh gia quan trong trong giai doan nay la ty 1é mau sach, ty I&é mau tai sinh va
chat luong chdi tai sinh.

- Giai doan nhan nhanh: nhém cac chat diéu hoa sinh trudng nhu auxin,
cytokinin, gibberellin va cac chat phu gia khac nhu nuéc dira, chudi, khoai tiy c6
vai tro rat quan trong vi ching thiic day sy phan hoa co quan, dic biét 1a chdi. Muc
tidu cua giai doan ndy 12 tao ra sé lwong chdi, chdi sinh trudng va phat trién t6t nhat
dé chu dong san xuat lugng 16n cdy giéng cung cap cho thi truong.

- Giai doan tao cdy con hoan chinh: khi c4c chdi dat kich thudc nhét dinh tir
mdi trudng nhin nhanh duoc cdy chuyén sang moi truong tao ré. Thong thuong,
trong moi truong tao ré ham lugng cytokinin giam xudng, nguoc lai ting ham luong
auxin. Céac chat diéu hoa sinh truéng nhu a - NAA, IBA, IAA ¢ ndng d6 0,1 — 5,0
mg/L thuong duoc st dung dé tao r& cho hau hét cac loai cay trong. O giai doan
nay, cdy mo rat nhay cam voi ¢ 4m, 4nh sang va dé nhiém bénh do hoat dong cta
|4 va ré méi sinh ra vi vay phai luu y dén yéu t6 moi truong trong nudi ciy.

- Giai doan dua cdy ra ngoai vudn wom: & giai doan ndy, cdy dugc huin
luyén cho thich nghi dan véi méi truong bén ngoai. Chl y dam bao do am, ché do
anh sang (tranh anh sang truc xa cho ciy con trong 2 — 3 tuan dau), nhimg ngdy sau
ché do6 cham soc nhu cay hom hoic cdy wom tir hat (Duong Mau Hung, 2003; Lé
Tran Binh, 1997; Nguyén Hoang Nghia, 2001; Vii Vin Vu, 2005).

Cac yéu t6 anh hwéng dén nhén gidng in vitro

Ty 1¢ thanh cong cta cay gidng in vitro 1é thudc vao nhiéu yéu t, bao gom:

- Mau céy:

Dbi véi Chum ngdy nguoi ta thudng sir dung md cdy con moc 1én tir hat dé
1am mAu cdy in vitro cho ty 16 tai sinh cao. Hongfeng va Qiang (2008) d3 xay dung

hé thong tai sinh in vitro cho loai cdy Chum ngay M. oleifera tir nguén mu 13 than
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cay con cho két qua t6t nhat. Manohar va Gabertan (2008) d3 nghién ctru nhan
nhanh Chum ngay thong qua mo seo. Nhitng mau hat vo trung va cdy con Chum
ngdy trong nha kinh khac nhau di dugc kiém tra anh huong ciia cac chét kich thich
Sinh truéng ddi v6i sy tao thanh mé seo va kha nang tai sinh. Nhiing mau thu thap
tir nhitng canh thip cua cdy truong thanh va mo phan sinh duoc kiém tra kha ning
nhan chéi, ra ré, huin luyén va tréng ¢ nha kinh va vuon wom. Nghién clru da dat
dugc nhimg két qua budc diu vé su tao thanh md seo va dua ra nhitng phuong
hudng nghién ciru tiép theo.

Fahey va ctv (2004) d3 nghién ctru phat trién k¥ thudt vi nhan gidng cay
Chum ngay st dung hat chua truéng thanh nudi cdy trong méi truong MS
(Murashige & Skoog, 1962) c6 cai tién. Két qua cho thiy ty 1& thanh cong 13 73%,
nhung ty 1¢ nhan trung binh chi dat 4,7 chdi/lan nhan.

- Ho4 chat va thoi gian khir tring:

C6 nhiéu hda chat dugc sir dung dé khir tring miu cdy nhim loai bo ngudn
bénh va tao dugc lugng 16n cac miu sach in vitro, nhung hai loai hoa chat duoc sir
dung nhiéu nhat va c6 hiéu qua cao 1a HgCl, va NaCIO.

Trong quy trinh k§ thuat nhan giéng ciy trong bang phuong phap nudi ciy
in vitro, ty 16 mau sach c6 kha ning tai sinh chdi c6 y nghia rat quan trong ddi voi
cac budc tiép theo. Vi vay, can phai tim ra cdng thire khir tring t6i wu dé nang cao
hiéu qua tao mAu sach in vitro va kha ning nay mam ctua miu sach. Tuy thudc vao
loai chat khir triing, ndng d6 va thoi gian khir tring khac nhau ma hiéu qua tao mau
sach in vitro thu duoc khac nhau.

Theo Tran Vian Tién (2013), khir tring hat Chom ngay bang HgCl, 0,1% ty
1é mau sach cao (83,3 — 100%), nhung ti 16 mAu tai sinh lai thap. Khi ting thoi gian
khtr triing thi ty 16 mau nay chdi giam xudng rat thap chi dat 13,3 % & cong thirc
khtr tring bang HgCl, 0,1% trong 8 phut va thoi gian phoi hat ndy mam ciing chim
hon. O céng thirc khir tring bang HegCl, 0,1% trong 4 phut ty 16 mau sach cao nhét
dat 83,3 % va ty 1& mau nay chdi cling cao nhat dat 73,3%, thoi gian phoi hat nay

mam 1a 10 ngay nudi trén moi trudng. Khi khir triing mau cdy voi hod chat 1a Javen
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60% dem lai két qua t6t hon, cho ti 1¢ miu sach va ti 16 miu tai sinh cao. Thoi gian
khtr tring 12 phat, ty 16 mau sach va ty 18 miu tai sinh cao nhat dat 100%, sau 6
ngay nudi phoi hat ¢4 nay mam. V&i thoi gian khtr tring 12 6 phat va 18 pht cho ty
16 mau tai sinh thap hon chi dat 73,3% va 86,6%.

S& di khir triing bang Javen 60% cho két qua t6t hon so véi HgCl, 0,1%,
nguyén nhan la do HgCl, 1a chat khir tring manh c6 doc tinh cao ddi vai té bao nén
khi ting thoi gian khir tring thi ty 1¢ mau sach ting nhung ty 1¢ mau tai sinh lai
giam va thoi gian hat nay mam ciing cham hon.

- M6i truong dinh dudng tai sinh chdi va ré:

Trong nhan gidng bang ky thuat nudi cdy in vitro, moi truong dinh dudng
dugc xem 13 nhan t6 quan trong, ¢ anh hudng rat nhidu dén hiéu qua nhan giéng.
Moi trudng dinh dudng cung cip cac chit dinh dudng can thiét cho sy ting trudng,
phat trién va phan hoa cua cac mo trong sudt qua trinh nudi ciy. Vi vay, viéc nghién
ctru dé xac dinh duge moi truong dinh dudng phl hop véi timg ddi twong cay trong,
& ting giai doan cu thé trong quy trinh nudi cdy 1a viéc rat can thiét dé dat duoc
hiéu qua nudi cdy cao nhat.

Hongfeng va Qiang (2008) di nghién ctru méi trudng nudi cay Chum ngay
trong diéu kién in vitro, két qua thu dugc cho thdy: méi trudng MS + 1,0 mg BAP/L
+ 5 g Karagum/L + 30 g sucrose/L tbt nhat cho viéc kich thich nhan chdi Chim
ngdy; moi truong %> MS + 0,4 mg IBA/L + 0,2 mg NAA/L + 7 g Karagum/L + 20 g
sucrose/L t6t nhat cho viéc kich thich ra r& Chum ngay.

- Céc chat diéu hoa sinh trudng:

Thanh phén, liéu luong va ndng do cac chit diéu hoa sinh truéng déng vai
trd quyét dinh dén viéc tai sinh chdi va ré Chum ngiy trong diéu kién nudi cay in-
vitro. Chat diéu hoa sinh truong thuong duoc st dung tai sinh chdi thudée nhom
cytokinin, vo1 muc dich kich thich sy phéan chia té bao, su hinh thanh va tang truong
chdi in vitro. Cac loai cytokinin dugc st dung trong nudi ciy mé — té bao 1a BAP,
Kinetin, TDZ, Zeatin. Trong qua trinh nhan nhanh chdi cé thé bé sung auxin nhung

v6i ham luong it hodc khong dang ké, con ham luong cytokinin Ién dé kich thich
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tao chdi. Nguoc lai, trong moi trudng ra & cac chat nhom cytokinin lai ¢c6 ham
luong thap, con cac chat nhom auxin chiém wu thé vi né quyét dinh 16n dén kha
nang ra ré, thoi gian ra ré va chat luong ré.

Eufrocinio (2010) da thyc hién dé tai nghién ctru vé sy anh hudng cua céac
chat hormone sinh truong dén kha ning tai sinh chdi va kich thich ra & Chum ngay
trong diéu kién nudi cdy mo té bao. Két qua cho thiy trong sb 3 cytokinin thir
nghiém, cu thé 12 benzylaminopurine (BAP), kinetin (Kin) va thidiazuron (TDZ) thi
BAP ¢ nong do 2,5 uM 1a tbi vu dé pha v& chdi ngi. Trung binh 4,6 chdi/miu cay
sau 2 tuan. Axit naphthaleneacetic (NAA) ¢ ndng do 0,25 puM cho ty 1é ra ré cao
nhit va 80 % ciy song sot sau khi duoc cdy chuyén vao dat. Ciy con trong trong
chau dugc bao phua bang tui polyethylene trong va gitt ¢ diéu kién béng ram 2 — 4
tuan trude khi trdng ra ngoai san xuat cho ty 1¢ sdng cao nhét.

Thidarat (2011) da thuc hién tai sinh chdi va cdy non giéng Chum ngay trong
diéu kién nudi céy mo té bao tai Truong Pai hoc Chiang Mai, Thai Lan. M6 té bao
lay tir than cdy non (cay dugc hinh thanh tir kich thich chdi ciia cac mé seo) dugc st
dung dé nghién ctru kich thich chdi trong méi truong MS bd sung 6 — Benzyl
aminopurine (BAP) & cac ndng do khac nhau (1 — 4 mg/L). Sau d6 mé chéi lai duge
str dung dé nghién ctru kich thich mé seo bang axit 2,4-Dichlorophenoxyacetic (2,4-
D). Tai sinh cay con st dung BAP hoic axit 1-Napthaleneacetic (NAA) & cac nong
d6 khac nhau. Két qua cho thidy mdi truong MS c6 bd sung BAP & nong do 2,0
mg/L cho ty 1¢ hinh thanh chdi cao nhat dat 100%, v6i s6 chdi dat 10,8 chdi/mo.
Méi truong MS ¢6 bd sung 0,5 mg NAA/L cho kha ning tao chdi va ré cao nhét tir
cac mo s¢o.

- Gi4 thé cay Chum ngay in vitro ngoai vudn wvom:

Giai doan chuyén cdy in vitro tir trong binh nudi ra trong ¢ vudn wom 13 giai
doan c6 ¥ nghia quan trong, quyét dinh kha ning tng dung cta todn b quy trinh
nhan gidng cay in vitro vao trong thuc tién san xuat. Giai doan nay thudng gip
nhiéu kho khin do cay in vitro dang trong diéu kién 6n dinh vé mit dinh dudng,

nhiét do, d6 Am, anh sang khi tién hanh chuyén cay ra ngoai s& 1am cay dé& bj “sdc”
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vé diéu kién sdng dan ti cdy c6 thé bi chét. Mot trong nhimg yéu cau cia giai doan
nay la xac dinh duoc gia thé trong cay phi hop dé cdy Chum ngay in vitro sinh
truéng va phat trién tot nhat. Cac gia thé thuong duoc st dung dé chuyén cay in-
Vitro tir trong phong ra vudn wom 1a hdn hop ciia dat véi cac thanh phan khac nhu
trau hun, mun dira, phan hitu co vi sinh. Theo Tran Van Tién (2013), cdy Chum
ngay in vitro sau khi d4 du r&, than va 14, cao 5 — 7 cm duoc huén luyén 10 ngdy sau
d6 dem trong trong tli gia thé chtra 50% dat: 30% cat: 20% trau hun cho ty 1é cay
séng cao (dat 95,5%), chat luong cdy tét (ciy ctng cap, sinh trudng dong déu).
Theo Hongfeng va Qiang (2008), Chum ngay 1a loai cay khong doi hoi khat khe vé
dat, tuy nhién voi ddi tuong 14 cay in vitro giai doan sau éng nghiém, giai doan cdy
con chuyén tir ché do phong thi nghiém ra ngodi ty nhién nén van can loai dat co
chat lugng t6t va phi hop dé ting kha ning séng sot cla cay.

U'u diém cia phwrong phap nhan gidng in vitro:

- Tao ra cdy gidng c6 do dong déu cao vé& mat di truyén va hinh thai, 12 co so
dé tdng nang suét, chat lugng san phém, khéc phuc dugc nhuoc diém sir dung hat
thyc sinh dé trong.

- Chum ngay la cay moc ty nhién, gidng nhu ciy duoc liéu, khi phat hién ra
c& thé ot thi nhan gidng in vitro dugc thuc hién nham bao ton ngudn gen ciing nhur
nhan nhanh cac dac tinh qui.

- Hé sb nhan gidng cao, cung cép sb luong cdy gidng 1on trong khoang thoi
gian ngan, gi4 thanh thap, chat luong cy gidng tot, phi hop san xuét trén qui md
|6m, trong rau cong nghé cao.

- Chu dong duoc ngudn giéng phuc vu san xuét, khic phuc nhuoc diém kho
dé giéng tir hat Chum ngdy do d& mat sirc nay mam.

Trién vong ciia cdy giong Chum ngay in vitro:

O Viét Nam, cho dén nay chua c6 bao céo chinh thong nao vé qui trinh nhan

gidng thanh cong cdy Chum ngiy bang ky thuat nudi cdy trong diéu kién in vitro,

hau hét sir dung hinh thirc trong bang hat hodc bang cay tir canh giam.
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Do nhitng han ché ctia phuong phap trong bang hat va canh giam néu trén,
phuong phap nhan giéng in vitro 1a mot loi thé. Vi ngudn nguyén liéu 1 doan chdi
tu cay me da chon loc, ching ta c6 thé tao ra lugng 16m cdy con co chét luong tdt,
ddéng déu, du dap ung cho nhu cau san xuit va thuong mai trong cing mot thoi
ngdn. Bén canh d6, do dic tinh tai sinh chdi manh, kha ning tao ra cdy in vitro dé
dang nén gia thanh san xuét sé thip, phu hop v6i san xuit dai tra, trong voi mat do
day va trong rau cong nghé cao. Do VAy, can thiét phai nghién ctru van dé ndy nham
dap Gmg nhu ciu va giai quyét cac van dé thuc tién hién nay.

1.4. Céc yéu t6 anh hwong dén sinh trwéng, ning suit va chat lwong cady Chum
ngay

1.4.1. Anh hwéng ciia diéu kién tw nhién

1.4.1.1. Anh hwéng cia diéu kién khi hiu, thoi tiét

Cay Chum ngay phét trién tét nhat ¢ ving nhiét doi ban khé han, day 1a cay
chiu han, c6 thé phat trién tai nhirng noi c6 lugng mua tur 250 — 1.500 mm moi nam.
Thich hop véi nhitng vung ¢6 d6 cao dudi 600 m. Tuy nhién, cdy Chum ngay ciing
c6 thé phat trién ¢ nhitng noi c6 d6 cao 1.200 m (Bennett va ctv, 2003).

Nhiét d6 1a yéu t6 moi truong anh hudng quan trong dén sinh trudng, phat
trién va phan bd cdy Chum ngay (Sakai va Larcher, 1987; Grace, 1988). Khoang
nhiét do t6i vu cho cay Chum ngay la 25 — 35°C, & nhiét o 48°C cay c6 thé chiu
dung duoc trong mot khoang thoi gian (Price, 1985). Sy khac biét vé nhiét do theo
mua va kiéu sinh thai néng nghiép c6 anh hudéng dang ké dén ning suat (Verma,
1982), hoat dong va thanh phan cac chit chong oxi hoa trong 14 Chum ngay (Igbal
va Bhanger, 2005). Ham luong carotenoid cua 1 ciing thay doi phy thudc vao tudi
cay khi thu hoach, b phan cua cdy, gidng va ky thuat thu hoach (Lakshminarayana
va ctv, 2005).

Muhl (2011) d nghién ciru anh hudng cua nhiét do dén sinh truong va phat
trién cdy Chum ngdy & ba ché do nhiét dém/ngay twong tng 10/20°C, 15/25°C va
20/30°C trong diéu kién nha kinh. Két qua cho thay & chu ky nhiét 20/30°C cho ty 18

ndy mam, toc d0 ndy mam cua hat giong dat cao nhat; sinh trudng cdy con trong
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vuon wom tot nhit; cac chi tidu sinh truéng, phét trién ngoai déng rudng nhu chiéu
cao cdy, chu vi than, dién tich 14 dat cao nhét va diéu nay 1a tién dé cho Chum ngay
dat nang suit va chét luong 14 tot nhat.

Nguoc lai & chu ky nhiét do 10/20°C do day cua 14 cao nhét, thép nhét &
nhiét d6 20/30°C. Theo Higuchi (1999), viéc giam d6 day va ham luong diép luc
ctia 14 khong bi chi phdi boi cudng d6 anh sang ma chiu tic dong cia yéu té nhiét
d6 moi truong. Nhiét d6 cao 1am giam su phat trién cua 16p té bao mo dau dan dén
lam giam d6 day cua 14. O chu ky nhiét do 15/25°C cho ty 1é ra hoa va thy phéan dat
cao nhét tuong Gmg 87,5% va 82,7%.

Két qua nghién ctru cua Sanchez (2006) ciing dd chi ra rang trong Chum
ngiy trong diéu kién mua mua cho ning suat va chat luong 14 cao hon trong diéu
kién mua kho.

Nouman (2012b) di tién hanh nghién ctru anh huéng cta chiéu cao cit dén
ning suit va gia tri dinh dudng ctia 14 Chum ngay tai Pakistan. Két qua cho thay gia
trj dinh dudng va cac chit chdng oxi hod tong sd dat cao nhat trong diéu kién mua
mua (tir thang 7 dén thang 8) va cit & d6 cao 30 cm.
1.4.1.2. Anh hwéng cia didu kién dit dai

Cay Chum ngay thich nghi tdt tai nhitng ving dat mun pha cét, thoat nudc
tét; tai nhitng ving dat thoat nuéc khong tt cdy cling co thé sinh trudng nhung ciy
khéng cao, than nho. pHkc thich hop nhit d6i voi cay Chim ngay tir 5 dén 9 (Price,
1985). Theo Schabel (2004), Chum ngdy sinh trudéng va phét trién thuan loi trong
diéu kién pH dét tir 4,5 dén 8,0. Chum ngdy sinh trudng trong diéu kién dat thoat
nuée t6t tai Puerto Rico voi pH dat tir 5,5 dén 7,5 (Parrotta, 1993) va trén dat phén
(pH 4,5 — 5,0) thudc khi hau nhiét d6i gié mua ving ddng bang song Ciru Long,
Viét Nam (L.H. Manh va ctv, 2003). Nghién ctru anh hudng cta nong d6 mudi dén
nang suét va chat lugng dau cdy Chum ngay dugc thyc hién tai Truong Pai hoc
néng nghiép Faisalabad, Pakistan cho thdy nong d6 mudi khong anh huong dén ham
luong dau trong hat chum ngiy, tuy nhién c6 thé anh huéng dén thanh phin

tocopherol va axit béo trong hat Chum ngay (Anwar va ctv, 2006).
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Kali 1a mot trong nhimg nguyén t6 thiét yéu cho su sinh trudng va phat trién
ctia thyc vat. Hiéu qua hip thu kali ctia cdy Chim ngay khac nhau khi nong d6 kali
trong dat khac nhau. Chaves va ctv (2005) da tién hanh thi nghiém trong nha kinh
dé tim hiéu anh hudng cua sy hap thu kali dén sinh truong ban du va sy tich tu kali
trén 14, than va ré cdy Chum ngay. Sau nghiém thirc twong tng (0, 2, 4, 6, 8, 12 mM
K") duoc thiét ké theo kiéu thi nghiém hoan toan ngﬁu nhién, ba lan 1ap lai. Trong
lwong 14, K* chuyén vi, K*, Ca®* va Mg?* dugc phan tich vao 80 ngay sau khi trong
cay ra ngoai dong rudng. Két qua cho thdy Chum ngiy phan tng t6t voi nong do K
1én t6i hon 2 mM va ndng d6 K* tich luy trong than ciing cao hon 14 va ré. Co thé
két luan ring Chum ngay it man cam véi ndong d6 K* ké ca trén 2 mM va khong anh
hudng dén su di chuyén Kali trong cdy. Mic du Chum ngdy duoc coi 1a cdy nhay
cam v6i mudi, tuy nhién mot vai nghién ctru cho thiy Chum ngiy c6 thé phat trién
t6t trong diéu kién dat nhiém min. Trong giai doan tir lic ndy mam dén phat trién
thanh cay con, cdy Chum ngay c6 thé chiu dugc voi dung dich dat c6 do dan dién ¢
mirc 3 dS/m va cang vé sau thi kha ning chdng chiu cang ting 1én (Oliveira, 2009).
Hé thong chong oxi hoa manh gillp Chim ngay thich nghi vé&i diéu kién dung dich
dat c6 do dan dién (EC) 1én téi 8 dS/m, trong truong hop nay da lam anh huong dén
chat lugng Chum ngiy thong qua 1am giam ham luong cic chat khoang trong cay
(Nouman va ctv, 2012a). Vi vay cdy Chum ngay c6 thé trong trén cac loai dat thudc
cac vung khi hau khéc nhau nhu nhiét déi va can nhiét doi, ngoai trir cac vung dat
bi ngép Ung.
1.4.1.3. Anh hwéng ciia bién phap ky thuit dén sinh trwéng, ning suit va chit
lwgng Chum ngay
Anh huéng cia gidng

Chum ngiy 13 ciy da dung va tuy vao muyc dich sir dung nhu trong 13y hat,
lam duoc liéu, bot gidy, 1am rau ma tiéu chuan chat lugng Chim ngay khac nhau.
Theo Sanchez (2006), rau Chum ngay chat luong tét phai dam bao cac tiéu chi sau

day: (1) khong bi héo ta, thdi rira, hinh thai bén ngoai twoi, hip dan, (2) ham lugng
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dinh dudng va dugc li¢u cao, (3) dam bao du lugng thudc bao vé thue vat, kim loai
ning va vi sinh vat theo qui dinh qudc té& va (4) ham luong lignin thap.

Céc nghién ctru vé gidng va chon tao gidng Chum ngy rat han ché, méi chi
dimg lai ¢ cac nghién vé da dang di truyén, bao ton ngudn gen. Trudng Pai hoc
Nong nghiép Tamil Nadu, Periyakulam, mién Nam An Do d4 thanh cong trong viéc
phét trién va chon ra duoc hai gidng Chum ngay Periyakulam 1 (PKM-1) va
Periyakulam 2 (PKM-2). Hai gidng niy c6 nhiing dic tinh néng hoc, gia tri dinh
dudng va dugc lidu wu thé hon han so véi cac gidng dia phuong.

Theo quan sat cta tac gia, hién nay & Ninh Thuan va Dong Nai xuét hién hai
gibng Chum ngay dot xanh va dot tim. Giéng dot tim c6 1& 13 do qu4 trinh lai ty
nhién hoac nhap ndi tr Thai Lan, va theo nguoi dan dia phuong ¢ hai vung nay thi
gidng dot tim 13 giéng c6 strc sinh truéng manh, ning suit cao hon giéng dot xanh,
nhung in khong ngon bang gidng dot xanh. Diéu nay co 1& do giéng dot xanh co
ham lugng dinh dudng cao hon, ty 1é lignin thap hon so voi gidng dot tim. Dé danh
gia chic chin réng giéng nao c6 nang suét, ham luong dinh dudng, dugc liéu cao
hon gidng nao doi hoi phai c6 mot cong trinh nghién cru mot cach bai ban vé van
dé nay.

Mat dd, khoang cach trong va chu ky thu hoach

Chum ngiy c6 kha ning tao ra trong luong chat kho twong dbi cao, tir 4,2 —
8,3 tAn/ha/nim, phu thude ché do phan bon, muac do dau tu, mia vu va vung sinh
thai (Palada va ctv, 2007). Foidl va ctv (2001) da thuc hién mot dy 4n san xut sinh
khéi va thir nghiém trong Chum ngdy ¢ mat do khac nhau dé xac dinh gia tri sinh
khdi cao nhit. Két qua cho thiy mat do cang day thi ning suit sinh khéi cang cao.
Goss (2012) ciing bao céo két qua twong ty, trong luong kho (trén va dudi mat dat)
ctia cdy Chum ngiy ting ty 1& thuan voi mat do trong tir 49.384 — 197.528 cay/ha.
Céc nha nghién ctru cho rang Chum ngiy trong & mat do cao s& xay ra hién tuong
canh tranh vé khong gian dinh dudng va két qua 1a 1am cho ré va d6t than dai ra,
nhung diéu nay dién ra khong thudng xuyén (Squire, 1990). Damtew va ctv (2011)

khi nghién ctru vé kha ning san xuit sinh khéi va chi s6 dién tich 14 trén cay
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Artemisia annuna ciing cho két qua twong tu. Tuy nhién, Foidl va ctv (2001) cho
biét mat do tréng cao (trén mot tri€u cay/ha) s€ kho thyuc hién vi khau thu hoach mét
nhiéu thoi gian. Vi vay, cach tdt nhat 1a tréng & mat do tdi wu dé co thé st dung cac
ngudn lyc trong cac diéu kién canh tac cu thé (Sadeghi va ctv, 2009).

Foidl va ctv (1999) da thir nghiém trong cady Chim ngay lay 14 véi cac mat
d6 trong, khoang cach khac nhau 12 1 x 1 m (10.000 cay/ha) va 2,5 x 2,5 cm
(16.000.000 cay/ha). Sau khi tinh dén cac yéu tb chi phi giong, s6 cay bi chét (vi
khong du &nh sang), chi phi chuan bj dat tac gia két luan dé san xuat Chum ngay
lam rau an 14 trong diéu kién dat cat, cung cip du chéat dinh dudng cho cay sinh
truong, dat thoat nugc tét thi mat do trdng tét nhat 1a 10 x 10 cm (1.000.000
cay/ha).

Theo Price (2007), Chum ngay c6 thé phat trién va cho niang suét 14 1én dén
270 tan/ha/nam. Cay Chum ngay duoc trong ¢ khoang cach 10 x 10 cm (1.000.000
cay/ha), bon 16t phan chudng (t6t nhat 1a phan bo), 14 duoc thu hoach khi ciy dat
dén do cao khoang 50 cm trg 1én. Dé thu hoach, can cit & do cao 15 — 20 cm tinh tir
mit dat, cay con c6 thé chét 20 — 30% ¢ nam dau tién, tuy nhién cay s& dam choi
kh&a manh sau khi cit, vo cay s& day 1én va héa gd, chdi non s& van tiép tuc duogc
sinh ra, tao nén cac canh méi. Tai nghién ciu ndy, cdy Cham ngay duoc trdng trén
nén dét cat, thoat nudc tdt, & d6 cao 30 m, lugng mua hang nam 1a 1.300 mm, cay
duoc tudi vao mua kho.

Khi nghién ctru anh hudng cta mat do trong (250.000, 500.000 va 750.000
cdy/ha) va chu ky thu hoach dén ning suat sinh khdi va cac hop chit hoa hoc trén
cdy Chum ngdy tai Managua va Nicaragua cho thiy chu ky thu hoach sau 75
ngay/lan cho ning suit sinh khdi dat cao nhit tuong Gmg voi 100,7 va 57,4
tan/ha/nam; trong luong kho dat cao nhét 25,7 va 10,4 tin/ha/nim trong nam thu
nhit va nim thir hai. Tt ca mat d6 trong cho ning suit kho cao nhat ¢ chu ky thu
hoach 75 ngay/lan. Trong niam thir nhit & mat dd 750.000 cay/ha cho ning suét sinh
khéi tuoi cao nhét (88,0 tin/ha/nim), ning suit kho cao nhit (18,9 tin/ha/nim), tuy

nhién trong ndm thtr hai mat d6 500.000 cdy/ha lai cho ning suat sinh khéi tuoi cao
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nhit (46,2 tin/ha/nam) va ning suat kho cao nhat (8,1 tan/ha/ndm). V& cac hop chit
hoé hoc, & nim th nhit ham lugng chat kho (DM), neutral detergent fibre (NDF)
va tro dat cao nhét & chu ky 75 ngay thu hoach twong tng 22,8%, 30,8% va 9,14%,
con in vitro DM digestibility (IVDMD) dat ty 1¢ thap nhat (68,2%), trong khi ham
lugng protein tho (CP) va acid detergent fibre (ADF) lai khong bi anh hudng bdi
chu ky thu hoach. Trong nam thtr hai, DM, CP va IVDMD khong bi anh huéng mdt
cach c6 y nghia vé mit théng ké bdi chu ky thu hoach, ngugc lai NDF, ADF va ham
luong tro cho ty 1¢ thap nhat & chu ky thu hoach 60 ngay/lan. Chu ky thu hoach
khong anh huong t6i thanh phan hoa hoc ciing nhu IVDMD (Sanchez, 2006).

Nghién ctru anh hudng khoang cach trong (5 x 5 cm, 5 x 10 cm, 5 x 15 cm)
va chu ky thu hoach (30, 35 va 40 ngdy) téi sinh truéng va ning suat 14 cay Chum
ngdy tai Khoa Nong hoc, truong Pai hoc Kwame Nkumah, Kumasi, Ghana cho
thdy: & 60 NSMM, chiéu cao ciy ty 1é thudn véi khoang cach trong day, dudng kinh
than; sb 14 kép/cay va niang suit 14 cia nghiém thuc trong thua (5 x 15 cm) dat cao
nhit. Tuy nhién, tong ning sut trén 6 thi nghiém cta nghiém thirc trong day (5 x 5
cm) dat cao nhat. Sau thu hoach lan thir nhat & thoi diém 60 NSMM, ¢6 tong cong 6
lan thu hoach. Nang suét ngon va la non trén cay giam dan sau mdi dot thu hoach,
rd nét nhat 13 ¢ ba 1an thu hoach déu tién. Sau khi b6 sung mét luong phan hiru co ¢
thoi diém thu hoach 1an thtr 4 thi ning sudt co ting 1én mot chut rdi giam nhe.
Nghién ctru nay ciing chi ra rang khoang cach trong thich hop nhat trén dat cat pha
thoat nude tot 1a 5 x 15 cm (1,33 triéu cay/ha) va chu ky thu hoach thich hop nhat 1a
35 ngay, thoi diém cho gia tri dinh dudng cao nhat dic biét 1a ham luong protein
thd. S cay chét sau 6 1an thu hoach ¢ khoang cach trong day (5 x 5 cm) 1 cao nhit,
ké dén khoang cach trung binh (5 x 10 cm) va thip nhét 1a khoang cach thua (5 x 15
cm) (Amaglo, 2006).

Su khac biét vé két qua nghién ctru cia Sanchez (2006) va Amaglo (2006) c6
thé 14 do diéu kién khi hau khic nhau giita hai khu vuc nghién ctru. Mot s thi
nghiém thuc hién trén cac cdy lam thirc an gia stic nhu Leucaena leucocephala,

Ziziphus jujuba va Morus alba ciing cho thiy chu ky thu hoach thua cho ning suét
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la cao hon chu ky thu hoach day (Barnes, 1999; Latt va ctv, 2000; Tuwei va ctv,
2003). Viéc giam nang suat 14 & chu ky thu hoach day c6 thé 1a do iy di qué nhiéu
luong dinh dudng ma cay tich luy va diéu ndy s& 1am anh huéng dén toc do sinh
trudng cta cdy théng qua anh hudng toi su phat trién cua 1a (Latt va ctv, 2000). Do
do, viéc giit khoang thoi gian thu hoach thich hop dé ciy trong co thé tai tao ra canh
l4 m&i 1 rat can thiét (Assefa, 1998). Tai Pakistan, chu ky thu hoach téi wu 1a 30
ngdy, ngoai trir mua dong (Nouman, 2012b). Nhitng nghién ctru nay cho thy ciy
Chum ngay c6 kha ning thich nghi tét v6i diéu kién thu hoach nhiéu lan trong nim.

L.H. Manh va ctv (2003) d3 tién hanh nghién ctru 4nh hudng cua khoang
cach trong (40 x 20, 40 x 30, 40 x 40 cm) dén sinh trudng, ning suit ngon va 14 tuoi
Chum ngay tai Truong Pai hoc Can Tho, Viét Nam d3 két luan: khoang cach tré)ng
khong anh hudng dén chiéu cao va ning suat Chum ngay. Nang suit chdi va 14 tuoi
dat 8,6; 11,1; 7,6 tin/ha (1an cat dau tién); 7,6; 7,9; 6,3 tdn/ha (1an cit thir hai) va
6,3; 6,3; 4,9 tin/ha (1an cét thtr 3) twong tng v6i khoang cach 40 x 20, 40 x 30, 40 x
40 cm. Nghién ctru nay ciing chi ra Chum ngiy c6 thé phat trién trén dat chua
nhung thoi ky dau, cay con khong thich nghi voi diéu kién ngap nude kéo dai; co
thé thu hoach 7 1an trong mot nim va ning suit 14 co thé dat tir 42 — 53 tAn/ha/nim.

Duong Puc Tién (2012) d4 tién hanh nghién ctu dic diém 1am hoc va kha
ning gy trong Chum ngay tai viing Duyén Hai Nam Trung bo va Tay nguyén. Két
qua nghién cau cho thidy mat do trong (600, 700, 800 cay/ha) anh hudng dén chiéu
cao, duong kinh than cay khac nhau.

Fadiyimu va ctv (2011) ciing nghién ctru anh huéng ca chu ky cét (4, 5, 6,
12 tudn) va chiéu cao cét (50, 100, 150 cm) dén ning suit ngon va 14 twoi Chim
ngdy trong diéu kién mua mua va mua khoé Nigeria. Két qua nghién ctru cho thay
trong diéu kién mua mua & chu ky cit tir 4 — 6 tuan, cit & do cao 150 cm cho nang
sudt cao nhét, tuy nhién ning suat dat thdp nhat khi cat ¢ 12 tudn véi d6 cao cét 150
cm. Trong diéu kién mua kho, két qua c6 sy khac biét dang ké, ning suat Chim

ngiy dat cao nhat & chu ky cat 12 tudn & do cao cit 100 cm.
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Noi chung, Chum ngay la cay da dung (Fuglie, 1999), tuy vao muc dich st
dung cac bd phan cua cdy ma khoang cach, mét d6 trong va chu ky thu hoach ciing
khac nhau. Véi muc tiéu san xuat Chum ngdy 1am rau c¢6 ning suit cao, chat luong
t6t, giam thiéu ham lugng lignin trong 14 thi nén trong & khoang cach t6i wu 10 x 10
cm tuong tmg v6i mat do 1 triéu cdy/ha va chu ky thu hoach tir 33 dén 40 ngay/lan
(Fuglie, 1999).

Dinh dwéng va phan bon

Chum ngy c6 kha ning tao ra s luong 14 16n chi khi cung cdp du dudng
chat. L4 Chum ngay rét gidu protein va khoang chét, diéu nay c6 nghia 1a dit canh
tac phai dap Gmg du dam va khoang chét cho su sinh trudng va phat trién. Thay vi
phan hoa hoc, phan chudng hodc phan hiru co ¢ thé cung cdp cac dudng chét can
thiét ciing nhu cai thién cdu triic dat. Viéc bon phan chudng hodc phan hiru co phai
dugc thuc hién trong thoi gian chuan bi dét, truée khi gieo hat (Sauveur va Broin,
2010).

Nghién ctru anh hudng ctia phan hoa hoc, phan hitu co va phan hitu co sinh
hoc dén sy ting truong gibng Chum ngdy lai PKM1 duoc gieo trong trén cac loai
gia thé trong diéu kién nha kinh. Dash va ctv (2009) da két luan gia thé (hdn hop
phan don, phan hitu co va phan hiru co vi sinh) c6 anh hudng t6t nhat dén chiéu
cao, trong lugng tuoi, trong lugng kho cay Chum ngay.

Nghién ctru anh huéng cua ba loai gia thé bau wom (16p dat mit tron véi
phan chudng; phan ga va v trdu) dén sinh truong cdy con Chum ngay thuc hién tai
Tamale, Ghana cho thay ty 1& nay mam trung binh cao nhat ¢ gia thé phan ga; phan
hiru co c6 anh huong tot nhat dén tat ca cac chi tiéu sinh truong ciia cdy Chim ngay
& 12 tuan sau ndy mam (William va ctv, 2012).

Panh gid anh hudng cua cac loai phan hitu co dén kha ning sinh trudng va
hap thu dinh dudng cta cdy Chum ngdy trong vudn wom, tac gia Adebayo va ctv
(2011) da két luan viéc bd sung phan hitu co (cac loai) déu 1am ting tdc do sinh
truong va trong lugng kho cay Chum ngdy trong giai doan vuon wom, dic bi¢t la

phan bo vé6i luong sir dung 5 tin/ha.
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Imoro va ctv (2012) nghién ctru anh hudng cia hai loai phan hitu co (phan
gia cAm va phan bo) dén sinh truéng ciia cdy con Chum ngiy trong giai doan vuon
wom, két qua chi ra rang ca hai loai phan hitu co déu 1am ting sinh trudng cua ciy
con mot cach co y nghia, tuy nhién ham luong di¢p luc va carotenoid lai khong anh
huong boi loai phan bon.

Mendieta-Araica (2013) nghién ctru sy 4nh hudng ctia mat do trdng (100.000
va 167.000 cay/ha) va luong phan dam (0, 261, 521 va 782 kg N/ha/nam) dén ning
sudt sinh khéi va hop chét hod hoc cua cdy Chum ngiy tai Nicaragua di chi ra rang
& mat do trong 167.000 cay/ha, bon dam nguyén chit véi lugng 512 kg/ha/niam cho
ning suit dat cao nhat.

Theo Palada va Chang (2003), Chum ngay la cay sinh truéng t6t trong dat
ma khong can bd sung dinh dudng. Tuy nhién, dé sinh truong tot va dat ning suit
t61 wu thi cAn bon phan ngay vao thoi diém trong. Sir dung phan dam dé bén véi
luong 300 g/ciy, bon cach gbe 10 — 15 cm. Trong trudng hop khong c6 phian dam
thi c6 thé sir dung phan hitu co hodc phan chudng  hoai dé bén véi luong 1 — 2
kg/cay.

Két qua nghién ctru anh hudng cua loai phan hoa hoc NPK (15:15:15) & céac
mirc (0, 30, 60, 90, 120) dén sinh truong va chit dinh dudng trén cay Chum ngay
(Isaiah, 2013): & lwong bon 120 kg NPK/ha cho sé 14, chiéu cao, dudng kinh than
va ham luong protein cao nhit; nguoc lai ham lugng canxi, phét pho va sit cao khi
bon & mirc 30 — 60 kg NPK/ha. Két qua nay ciing trung hop véi nghién ctru cua
Fagbenro. Theo Fuglie (1999), bon phéan lan va dam cho cay Chum ngay s€ kich
thich hé thong ré va tan 14 phat trién.

Theo Price (2007), cdy Chum ngay trong v4i mat do day 1 triéu cay/ha, mot
nim hat khoang 250 kg N, 35 kg P,0s, 270 kg K,O/ha/nam tir dat. Ty 18 cac chét
dinh dudng trong 14 twoi cdy Chum ngay khoang 0,25% N; 0,07% P; 0,25% K;
0,44% Ca; 0,025% Mg, 0,025% Fe, 0,13% S (Fuglie, 1999). Tir d6 suy ra nhu cau
phan bén hang nim cho Chum ngay trong véi mat do 1 tridu ciy/ha khoang 250 kg
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N + 70 kg P,Os + 280 kg K,O/ha. Ngoai ra can bd sung cac chat khoang thiét yéu
khac nhu Ca, Fe, Mg, S, Cu, Zn, B giup Chum ngdy sinh truong, phat trién tot.

Nguyén Ping Toan Chuong (2011) di nghién ctru anh hudéng cia 3 muc
phan NPK (cong thiic 2:1:1) va 3 loai phan hiru co dén su sinh truéng, ning suat va
chat luong 14 cdy Chum ngay trong voi khoang cach 0,5 x 0,5 m cho thdy mic bon
70 kg N - 35 kg P,0s — 35 kg K,0 gilp cdy sinh truong ciing nhu ning suit cao
hon han c&c nghiém thirc duoc bon ¢ mic NPK thap hon, diéu nay phu hop voi dic
tinh sinh hoc cua cay trong, khi duoc cung cap mot luong dinh dudng cao, hop 1y sé
sinh truong tét hon. Trong cac loai phan hitu co dugc sir dung dé bon 16t thi cay
Chum ngay thich hop nhét véi phan chudng, cac nghiém thic duoc bon phan bo
cho ning suat cao twong duong cac loai phan khéc, tuy nhién gia thanh cua loai
phan nay ré hon vi vay dat hiéu qua kinh té tét hon so véi c4c loai phan khac duoc
st dung trong nghién ctu. Bon 70 kg N — 35 kg P,0s — 35 kg K,0 va 30 tin phan
chudng/ha cho ning suit Chum ngay dat cao nhét 2.416,7 kg/2 lan thu/ha.

Nhu véy, ché d6 phan bon khuyén cdo cho cdy Chum ngay rat khac nhau phu
thudc vao tinh chat dat, gibng, mat do trong va muc dich trong Chum ngay. Tuy
nhién, moi khuyén céo vé bén phan cho Chum ngay déu cho rang phan hiru co 1a
loai phan co ban khéng thé thiéu trong canh tdc Chum ngay lam rau, nhét 1a tréng
Cham ngay l1am rau theo tiéu chuan hitu co.

Hién nay, phan hitu co dugc st dung bon cho cdy Chum ngay kha da dang,
c6 ham luong va thanh phan dinh dudng khac nhau, phu thudc vao nguyén liéu va
cong nghé ché bién. Tuy nhién, vé co ban c6 mét s6 loai phan pho bién nhu sau:

- Phan hitu co truyén thong: c6 ngudn gdc tir dong, thuc vat nhu phan trau,
bo, dé, ga, cut, vit va cac loai phan xanh. Cac loai phan trén dugc G hoai muc va
phan 16n do ndng dan ty san xuét.

- Phan hitu co sinh hoc: dugc san xuat tir nguyén liéu hitu co ¢6 sy tham gia
Cua vi sinh vat séng 6 ich hodc céac tac nhan sinh hoc khac. Mét sb phan hiru co

sinh hoc pho bién ngoai thi trudng nhu Growmore, Japon, Binh Dién dung dé bon
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ré; VIF-ONE, VIF-SUPER, Rong bién VIF-ONE, Nutra Green, Humix, Komix
dung bon 1a.

- Phan hitu co khoang: dugc san xuét tir nguy@n liéu hiru co, ¢ tron thém
mot hay nhiéu dinh dudng khoang (N, P, K).

- Phan hitu co vi sinh: dugc san xuat tir nguyén liéu hiru co c6 chtra mot hay
nhiéu chung vi sinh vat c6 ich.

Tir nhitng thong tin trén cho thay Chum ngay la cay c6 yéu cau dinh dudng
khé cao, can ché do bén phan can ddi va hop 1y. Viée sir dung nhiéu phan hoa hoc
gitp Chum ngéy sinh truong nhanh, ting ning suat nhung lam giam chét luong san
pham do ton du NO3 cao, lam dat trong ngdy cang chua, chai cing, bac mau, anh
huéng dén vi sinh dat, 1am mit di strc san xuét cua dat, ton hai dén méi trudong va
strc khoé con ngudi. Dé han ché nhugc diém s dung phan hoa hoc, xu huéng hién
nay 1 sir dung phan bon hiru co trong canh tic Chum ngdy nham cai thién do phi
ctia dat, bao vé moi trudng, tao ra mot loai rau an toan, tét cho sirc khoé con nguoi
nhat 1a ¢ thoi diém van dé an toan thuc pham dugce quan tim hon bao hét.

Twd6i nuwée

Theo Rajyalakshmi va ctv (2001), trong cdy Chum ngay c6 thé khong can
tudi nudc lién tuc (c6 thé tudi mdi tuan mot 1an trong thoi tiét néng), tuy nhién cé
thé &p dung bién phap tudi nho giot vai ty 1& 4 ngay/lit cd thé nang cao san luong
1én dén 57% so véi trong Chum ngay trong mda mura.

Thu hoach

Nghién ctru anh hudng cua ki thuat thu hoach (chiéu cao cit) va thoi gian
thu hoach (thdng) dén ning suit va ham luong dinh dudng cdy Chum ngiy tai
Pakistan, Nouman (2012b) d& ghi nhan k¥ thuét thu hoach (chiéu cao cat) va thoi
gian thu hoach (thdng) anh huéng mot cach co ¥ nghia dén ning suit ngon va la
tuoi, trong lugng kho, ham lugng di¢p luc, ham lugng phenolic téng sb va cac chat
chéng oxi hoa. Trong d6 ning suét ngon va 14 tuoi, ham lugng diép luc, céc chat
chéng oxi ho4, ham lugng dinh dudng dat cao nhét tai thoi diém thu hoach sau

trong 4 thang va cat & do cao 30 cm. Nang suat ngon va 14 tuoi, sO chdi trén cay,
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ham lugng vitamin A dat cao nhit & d6 cao thu hoach 30 cm, ké dén 1a 90 cm, thép
nhit & 150 cm. Ham luong phenolic tong s6 khong bi anh huéng boi chiéu cao cit
nhung dat cao nhét ¢ thoi diém thu hoach 4 thang sau tréng. Ham luong dam, kali,
canxi, magié va phdt pho dat cao nhét ciing dugc ghi nhan ¢ cong thic cit 30 cm va
thu hoach vao thoi diém sau trong 4 théng,

Theo két qua nghién ctru cia Nguyén Pang Toan Chuong (2011), cdy Chim
ngay trong giai doan kién thiét co ban sinh truéng tét nhat khi don ¢ do cao 100 cm.
O d6 cao nay cdy chiu su tac dong it nhat, kha ning phuc héi nhanh hon khi dén
xuéng 50 cm va 30 cm. Déi vai viéc st dung chat kich thich ra choi, cdy Chum
ngay c6 s6 luong chdi phét trién sau khi dén rat tot khi duoc phun uré 1%. Céc
nghiém thic dugc phun chat kich thich déu c6 sy khac biét vé sé chdi so véi
nghiém thic dbi ching khong duoc phun chét kich thich. Ning suat thyc thu dat
cao nhat (1.801,6 kg/2 lan thu/ha) & nghiém thirc don & do cao 100 cm va phun uré
1%.

TOém lai, cac van d& mat do, khoang cach trong, chu ky thu hoach, loai va
luong phan hoa hoc, phan hiru co bén cho cdy Chum ngay da duoc mot sb tac gia
trén thé gidi nghién ctru. Tuy nhién, cac nghién ctru nay chu yéu tip trung tai An
Do, Philippines, khu vuc Trung Pong va Chau Phi. Cac nghién ciu vé gidng, k¥
thuat canh tac con rat han ché, méi tip trung vao cic bién phap trong Chum ngay
liy hat, lam thirc 4n gia stic, chua di sdu vao nghién ctru k¥ thuat canh tic Chum
ngdy lam rau theo hudéng hitru co. Do vay, co6 mdt s6 ton tai, han ché cin tiép tuc
nghién ctru tiép dé 1am sang to may van dé sau day:

- Cac gibng Chum ngay moc hoang dai & Viét Nam c6 phai 1a cing mot
gidng hay khong? Gidng nao thich nghi v6i diéu kién thim canh, c6 st sinh trudng
nhanh, ndng suét cao, ¢6 ham lugng dinh dudng va duogc li¢u cao?

- Trong diéu kién canh tac Chum ngdy 1am rau véi mat do day (triéu cy/ha),
trén quy mé 16n dé dap ung nhu cau rau Chum ngdy cho dong ddo cac tang 16p
nhan dan thi ngudn gidng & dau? Nhan gidng bang phuong nao dé c6 thé dap tmg

duoc yéu cau san xuat?
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- Vi diéu kién khi hau thoi tiét, dt dai ¢ nudc ta thi trong Chum ngay lam
rau voi mat do, khoang cach bao nhiéu la vira, giam ty 1¢ chét sau khi thu hoach &
lan tha nhét? Thu hoach nhu thé nao, thu méy lan/nam, thu vao lac nao dé dat duoc
gia tri dinh dudng va duoc liéu cao nhét?

- Canh tac Chum ngay lam rau theo hudng hitu co st dung loai phan hitu co
nao, bon véi luong bao nhiéu 1a nhimg van dé can phai tiép tuc nghién ctru.

1.5. N6ng nghiép hiru co
1.5.1. Khai niém vé néng nghiép hiru co

Nong nghiép hitu co 1a mot hé thdng canh tac dd gay su chu ¥ ngdy cang
tang & nhiéu qudc gia trong hai thap ky qua, nhit 12 & cac nudc phat trién, khi ap luc
vé s6 luong luong thuc giam, song ap luc vé vé sinh an toan thuc phim, chét luong
ndng san va madi truong tang 1én. Nhidu nudc & chau Au, Bic My, chau Pai duong
d4 khuyén khich nong dan ap dung néng nghiép hitu co. Tuy nhién & nhiéu qubc gia
khéc, ndng nghiép hitu co cOn rat méi meé, khai niém vé loai hinh canh tac nay duoc
hiéu rat khac nhau. Hién tai c6 rat nhiéu khai niém khac nhau vé ndng nghiép hitu
co. Phan 16n cac nha khoa hoc déu hiéu nong nghiép hitu co duoc tai st dung mot
cach triét dé. Theo khai niém ndy, trong sudt qua trinh san xuat chi dugc phép sir
dung phan bon hitu co, 1am c6 bang tay hodc co gidi va phong trir siu bénh bing
bién phap sinh hoc. Gan ddy, nong nghiép hitu co con khong chap nhan viéc gieo
trong cac cay da bién d6i gen (Nguyén Vin Bo, 2013).

Theo Nguyén Vin B (2013), ndng nghiép hiru co 1a mot hé thong san xuat
cho phép khai thac téi vu céc ngudn tai nguyén nhu dat, ning luong, cic chit dinh
dudng, cac qua trinh sinh hoc dién ra trong ty nhién vi mot phwong phap quéan ly
hop 1y nhat nhdm muc dich tao ra san phdm dap tmg y8u cau vé vé sinh an toan thuc
pham, ddng thoi ciing dam bao cho hé thong san xuat bén viing vé moi truong, xa
hoi va kinh té. Theo dinh nghia ndy, néng nghiép hitu co con ¢é thé hiéu 1a nong
nghiép sinh thai. Nhu vy, thuat ngit “hitu co” khéng chi dé cap dén dang dinh
dudng cung cip cho cay trong ma duoc mé rong ra nhu 1a mot quan diém, trong d6

tinh bén ving 1a hat nhan.
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Theo Lampkin (1994), canh tac hitu co 14 mot phuong phap tiép can véi
ndng nghiép nhim muc tiéu tao 14p hé thdng san xuit nong nghiép téng hop, bén
vitng vé moi truong, kinh t& va nhan van; cho phép khai thac t6i da ngudn tai
nguyén c6 thé tai tao dugc cling nhu quan 1y cac qué trinh sinh thai cling voi su tac
dong qua lai ctia chiing dé dam bao ning suit cdy trong, vat nudi va dinh dudng cho
con ngudi & muc chép nhan duoc déng tho1 bdo vé chiing khoi sau bénh.

Theo Mai Thanh Nhan (2011), néng nghiép hitu co 1a mot hinh thai ciia nén
ndng nghiép trong d6 khong ding phan bon hoé hoc, thude bao vé thuc vat hoé hoc,
thude kich thich sinh truéng, gidng bién doi gen.

1.5.2. Muc dich cia nong nghiép hiru co

Theo B6 NN&PTNN (2006), muc dich ciia san xuit ndng nghiép hitu co la:

- San xuét thuc pham c6 gia tri dinh dudng cao;

- Tang cuong chu ky sinh hoc trong hé thdng trang trai;

- Duy tri va ting d6 mau md cua dat;

- Lam viéc trong hé thong khép kin nhiéu nhat cé the;

- Tranh gy 0 nhiém tir canh tac ndng nghiép;

- Giam thiéu stir dung ngudn nguyén liéu khong c6 kha nang phuc hoi;

- Duy tri va bao vé moi truong.

1.5.3. Tiéu chuin canh tac hiru co

Theo B6 NN&PTNN (2006), tiéu chuan canh tac hitu co gdm:

- Yéu cau chuyén dbi: Thoi ky chuyén ddi cho phép thiét 1ap hé thong quan
ly hitu co va xay dung do phi dat. Tt ca cac dong rudng san xuét hitu co phai dugc
dit trong mot thoi ky chuyén doi dét trong. Thoi ky ndy dai hay ngan tuy thudc vao
hién trang dat va d6i tuong cay trong.

- Lua chon lodi cy trong va giéng: Lua chon loai va gidng cy trong, vat
nudi dua vao san xuét hiru co phai thich nghi véi diéu kién canh tac, khi hau dia
phuong va c6 kha ning chiu siu bénh. Toan bd hat giéng va vat liéu trong phai co

nguodn gbc hiru co.
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- Pa dang ho4 trong trong trot: Dit va phuong phap quan 1y dat 1a nén tang
clia san xudt hitu co. Hé thdng trong trot hitu co 1dy dat lam co s&, chim soc dét va
hé sinh thai xung quanh, dap ung tinh da dang cta cac loai sinh vat va khuyén khich
van dung vong dinh dudng, giam thiéu x6i mon va mat dinh dudng dat.

- Quan 1y d6 phi dat va sinh trudng cdy trong: Canh tac hitu co tra lai cho
dat cac vat liéu dong vat, thuc vat va vi sinh vat dé 1am ting hoic it nhat duy tri do
phi nhiéu cua dat va cac hoat dong sinh hoc trong dat. Cam sir dung céac loai phan
bon hoa hoc va cac chét kich thich sinh trudng.

- Quan 1y sdu bénh va c6 dai: Hé théng canh tic hitu co 4p dung céc
phuong tién sinh hoc va trong trot dé ngin ngira thiét hai khong thé chap nhan duoc
do sau, bénh va co dai gy ra. Ngudi san xuat sir dung céc loai cdy trong va gidng
d4 thich nghi tét véi moi truong, co ké hoach bon phéan can ddi dé duy tri do phi dét
va cay trong sinh truong khoé manh. Cam str dung thude bao vé thuc vat hoa hoc.

- Tréanh 6 nhidm: Tt ca cac bién phap thich hop can duoc ap dung dé dam
bao rang dat va thuc pham hitu co duoc bao vé khoi 6 nhiém.

1.5.4. Canh tac theo hudéng hiru co

Pén nay, chua c6 mot dinh nghia chinh thirc nao vé canh tac theo hudng
hitu co, tuy nhién c6 thé hiéu canh tac theo huéng hitu co 13 tiém cin voi tiéu chuan
canh tac hitu co. Di chiéu tiéu chuin va danh muc dau vao phé duyét cho san xuit
hitu co ctia B Nong nghiép va Phét trién nong thon (2006) thi ¢ Viét Nam réat kho
dat duoc cac tiéu chuan ndy. Mot sé tiéu chuan bat budc trong san xuat khé dat
dugc nhu: dat san xuit hiru co 1a loai dat ty nhién hoic dit rimg chua 4p dung bién
phap ky thuat canh tic ndo; nudc tudi phai dat tiéu chuan nudc sach; thiét 1ap tinh
da dang thuc vat bang cach luan canh ciy trong, cdy ho ddu va trong cac loai cay
che pha dat; khu vire san xuat phai hoan toan cach ly duoc cac ngudn 6 nhiém tir
khong khi, dat, nudc. Do vdy, canh tac theo hudng hitu co dung lai & cac tiéu chuan
sau: (1) dat canh tac dam bao tiéu chuin san xuit rau an todn; (2) st dung nudc

giéng khoan dé tudi, dam bao tiéu chuin san xuit rau an toan; (3) sir dung phan hiru
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co dé bon cho cay trong; (4) st dung mang pha dat dé han ché co dai; (5) str dung

cac ché pham sinh hoc dé phong trir sau bénh hai.
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Chuong 2
NQI DUNG VA PHUONG PHAP NGHIEN CUU

2.1. N§i dung, thoi gian nghién ciru

pé dap ung dugc muyc tiéu da dé ra, dé tai duoc trién khai theo 5 noi dung
Sau.

- Noi dung 1: Khao sat tinh hinh san xuat cidy Chum ngay trén dia ban tinh
DPong Nai. Thoi gian thuc hién tir thang 6/2012 — 10/2012;

- Nbi dung 2: Thu thip va danh gia da dang di truyén cac gidng Chum ngiy
tai mot s6 tinh khu vuc mién Nam bang chi thi phan tir RAPD. Thoi gian thyc hién
tir thang 6/2012 — 10/2012;

- N6i dung 3: Nghién ciru xac dinh gibng Chim ngay sinh trudng phat trién
tdt, nang Suét cao, chat lugng tot, phu hop voi diéu kién canh tac ¢ tinh Béng Nai.
Thoi gian thuc hién tir thang 5/2013 — 5/2014;

- Noi dung 4: Nghién ciru xdy dung qui trinh nhan gidng in vitro cdy Chum
ngay. Thoi gian thyc hién tir thang 5/2014 — 2/2015;

- Noi dung 5: Nghién ctru mot sé bién phap ki thuat canh tac chu yéu cay
Cham ngay 1am rau theo hudng hitu co trén dia ban tinh Pong Nai (mat do, phan
bon, chu ky va quy cach thu hoach). Thoi gian thuc hién tir thang 5/2013 — 5/2015.

Tir két qua nghién ctru dé xuat mot sd bién phap k¥ thuat canh tac cdy Chum
ngdy lam rau theo hudng hitu co cho tinh Dong Nai. Thoi gian thuc hién tir thang 5
- 6/2015.

2.2. Pia diém nghién ciru

- Méu giéng cdy Chum ngdy duoc thu thip tai cac tinh Ninh Thuan, Binh
Thuan, Pong Nai, Ba Ria — Viing Tau va An Giang. Giéng Chim ngay Chiatai
nhap tir Cong ty Chiatai, Thai Lan.

- Phan tich ham luong dinh dudng va flavonoid 1& Chum ngay thuc hién tai
thanh phé HO Chi Minh.
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- Panh gia da dang di truyén va nhan gidng in vitro cdy Chum ngay duoc
thuc hién tai Truong Pai hoc Lam nghiép.

- Cac ndi dung nghién ctru con lai duoc tién hanh trén 2 dia diém: (1) dat
Xam phu sa ¢6 thuoc Trung tdm thyc nghiém va phét trién cong nghé, Truong Dai
hoc Lam nghiép — Co so 2, huyén Trang Bom, tinh Dong Nai va (2) dit do bazan
thudc Trung tam Sinh hoc cong nghé cao, huyén Cam My, tinh Dong Nai.

2.2.1. Pic diém thoi tiét khu vie nghién ciu

S6 liéu khi tuong tai Phy luc 3 cho thay nhiét do trung binh, 4m do trung
binh céc thang thuc hién nghién ctu c6 sy bién dong thap, sé gio nang trung binh
cao tap trung tir thang 1 — 5. Céc thang déu c6 mua véi luong mua tip trung cao
Vo céc thang 6, 7, 8 va thang 9. Vi dic diém thoi tiét nhu vay 1a phd hop voi dic
tinh sinh truong va phat trién ciia cay Chum ngay.

2.2.2. Pic diém dat dai khu viee nghién ciru

Pé tai nghién ctru dugc thuc hién trén hai loai d4t khac nhau 13 dat xam phu
sa cO thudc huyén Trang Bom va dat do bazan thuoc huyén Cam My, tinh Dong
Nai. Két qua phan tich dat duoc trinh by & Bang 2.1 cho thiy c6 sy khic nhau dang
ké vé thanh phan co gidi va céc chi tiéu hoa hoc gitta hai loai dt nghién ciru.

Dbi v6i xam phll sa ¢6: SO lidu phan tich cho thdy day 1a dat c6 thanh phan
co gi6i nhe, thoat nudc t6t. Pat co phan tmg rat chua (pHyg =3,91), ham lwong mun
rat thap (1,02%). Pam téng sé nghéo (0,02%), dam dé tiéu trung binh (5,25
mg/100g dat); 1an tong sb trung binh (0,05%) nhung lan dé tiéu rat nghéo (1,09
mg/100g dét); kali tong s6 rat nghéo (0,03%). Ham luong Ca*, Mg" trao doi rat thap
va dung tich hip thu nghéo (8,89 meq/100g dat). Tir két qua phan tich néu trén dé
nhan thay day 1a loai dat phan tng chua, nghéo dinh dudng. Véi ham luong min,
dam, 1an va kali déu thap, khéng cung cip du dinh dudng cho cdy Chum ngay sinh
truéng va phat trién. Chim ngay 1a cdy trong c6 nhu cau dinh dudng kha cao, phan
mg manh v&i phin bon, yéu cau can ddi gitta cac nguyén té dinh dudng. Sau mbi
dot thu hoach, cay can mot lugng dinh dudng 16n, chu yéu 1a N va P dé hdi phuc,

phét trién than 14 va ré. Do vay, dé canh tic Chum ngay trén loai dat ndy nhat thiét



44

phai bon bo sung vao dat luong dinh dudng can dbi gom da, trung va vi luong, nhit
12 ham luong hiru co. Ngoai ra, can chu ¥ cai d6 chua cho dat bang cach bon voi véi
lurong 300 kg voéi/ha (L€ Duy Mi, 1979).

Bang 2.1. Két qua phan tich dat thi nghiém

Chi tiéu Pat xam phu sa co Pat d6 bazan

Thanh phan co gidi (%)

Cat 65,9 4,0
Thit 11,9 32,4
Set 22,2 63,6

Chi tiéu hoa hoc

pHkc 3,91 5,28
CEC (meq/100g dét) 8,89 14,75
Mun (%) 1,02 2,91
N tong sb (%) 0,02 0,05
P,0s tong s (%) 0,05 0,17
K,O tong s6 (%) 0,03 0,03
N dé tiéu (mg/100g dat) 5,25 7,00
P,Os dé tiéu (mg/100g dat) 1,09 0,23
Ca”* trao ddi (meq/100g dat) 0,23 -

Mg®* trao ddi (meq/100g dat) 0,80 1,24
As (mg/kg dat) 1,23 1,50
Cd (mg/kg dat) 1,08 0,75
Pb (mg/kg dit) 3,30 2,60
Cu (mg/kg dat) 0,27 2,80
Zn (mg/kg dat) 2,09 2,52

(B6 mdn Thuy ndéng — Truong Dai hoc Nong Lam TP. H6 Chi Minh, 2013)
Dbi voi dat do bazan: S6 liéu phan tich cho thay dat co thanh phan co gidi
ning, thoat nudc kém. Pat c6 phan tng chua vira (pHkc =5,28), ham luong man

thap (2,91%). Pam tong sé nghéo (0,05%), dam dé tiéu trung binh (7,00 mg/100g
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dat); lan téng sb kha (0,17%) nhung lan dé tiéu rat nghéo (0,23 mg/100g dat); kali
téng s rat nghéo (0,03%). Ham luong Ca*, Mg" trao di thip va kha ning trao doi
cation thap (14,7 meq/100g dit). Do vdy, canh tac Chum ngay trén dat ndy can cht
y bd sung chat hitu co, cac chat dinh dudng khoang, nhat 1a 1an va kali. Ngoai ra,
can bod sung 300 kg voi/ha dé cai tao do chua cta dat (Pham Thé Trinh, 2012), chay
t6i thoat nudc trong diéu kién mua mua.

Déi voi kim loai nang: S6 liéu phan tich cho thiy ca hai loai dat thi nghiém
déu c6 ham luong kim loai ning thip duéi ngudng cho phép theo tiéu chuan san
XUt rau an toan ciia Bo NN&PTNN (2013).

2.3. Vat liéu nghién ciru

- Gidng Chum ngay: gom cac giéng BT (Binh Thuan), NT (Ninh Thuan),
DN (Pdng Nai), VT (Ba Ria — Viing Tau), AG (An Giang) va Chiatai (Thai Lan).

- Mbi ngiu nhién: nhap tir hdng Operon Hoa Ky.

Bang 2.2. Tén va trinh tw 10 moi ngau nhién sir dung trong nghién cau

Tén moi Trinh tw nucleotide Ty 18 GC (%)
OPC1 5’-GGACTGGAGT-3’ 60
OPC2 5’-TGCTCTGCCC-3’ 70
OPC3 5’-GGTGACGCAG-3’ 70
OPC4 5’-TGGGGGACTC-3’ 70
OPC5 5’-GTAGACCCGT-3’ 60
OPC6 5’-TTCCCCCGCT-3’ 70
OPC7 5’-GGACCCTTAC-3’ 60
OPC8 5’-TGGACCGGTG-3’ 70
OPC9 5’-AAGCCTCGTC-3’ 60

OPC10 5’-ACTTCGCCAC-3’ 60

- Ngudn nuée tudi: Str dung ngudn nude giéng khoan tudi cho Chum ngay.
Chat lugng nudc giéng khoan trén dia ban nghién ciru dat yéu cau cho san xut rau
an toan ciia Bo NN&PTNN (2013) (Phu luc 2).

- Phan hitu co bon qua dat:
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+ Phan hiru co Japon duoc san xuit tir xac dong vat chira N: 3%, P,0s: 3%,
K,0: 1,5%, MgO: 0,8%, chit hitu co: 73% va mot sd vi lwong. Liéu luong bon 16
tin/ha.

+ Phan hitu co Growmore duogc san xut tir xac dong vat chira N: 5%, P,0s:
5%, K,0: 5%, soluble P,Os5: 30 — 70%, Ca: 20 — 30%, axit sillic 10%, cac bon htru
co: 8,6%, Mg: 3200 ppm, K: 370 ppm, S: 440 ppm, Mo: 10 ppm, CEC: 129
Me/100g, pH: 7,2, 4m d6 3%. Liéu luong bén 10 tin/ha.

+ Phan bo da u hoai muc c6 ngudn gbc thirc n tir nhién, phan ga d4 u hoai
c6 ngudn gdc thirc dn tong hop. Thanh phan dinh dudng duoc thé hién & Phu luc 1.
Luong bén 30 tin/ha.

- Phén httu co bon qua la:

+ VIF — ONE (Botanic — based proterin hydrolysates): la phan bon la hiru co
sinh hoc duoc san xuét tir nguyén liéu thuc vat gidu protein, gitp ting ning suat va
phém chét cua nong san, dac biét tang kha nang chéng chiu sau bénh hai va céac diéu
kién bat lgi caa moi truong. Phan c6 ham luong N: 2%; P,0s: 3%; K,O: 1%); chét
hiru co: 25%; axit amin: 300 mg/L; axit humic: 1.000 mg/L; trung vi lugng (Ca, S, Mg,
Fe, Cu, Zn, B): 500 mg/L. Nong d va lidu luong str dung: 35 mL cho 10 lit nudc, 750 lit
dung dich/ha.

+ VIF - SUPER (Fish hydrolysate): 1a phan bon 14 hitu co sinh hoc dugc san
Xuit ttr 100% nguyén liéu c4 bién tuoi, giup ting ning Suit va pham chét cta noéng
san, tang kha nang chéng chiu sau bénh hai va cac diéu kién bat loi cia moi truong.
Phédn c¢6 ham lugng N: 5%; P,0s: 2%: K,0: 1%; chét hiru co: 25%; axit amin: 10.000
mg/L; trung vi luong (Ca, S, Mg, Fe, Cu, Zn, B): 3.000 mg/L. Nong d6 va liéu luong str
dung: 35 mL cho 10 lit nudc, 750 lit dung dich/ha.

+ Rong bién VIF — ONE (RB VIF-ONE; Seaweed extract): 12 phan bon 14 hitu
co sinh hoc dugc san xudt tir nguyén liéu chinh 14 rong bién, gitip ting ning suit va
pham chét cua néng san, dic biét ting kha nang chéng chiu sdu bénh hai va cac diéu

kién bt loi ciia méi truong. Phan c6 ham lugng N: 2%; P,0s: 3%; K,O: 1%; axit
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amin: 500 mg/L; axit humic: 1.000 mg/L; trung vi luong (Ca, S, Mg, Fe, Cu, Zn, B): 300
mg/L. Nong do va liéu luong sir dung: 35 mL cho 10 lit nuée, 750 lit dung dich/ha.

+ Nutra Green la loai phan bon 14 hitu co duoc san xuét tir xac dong vat, gitp
ting truong ning suat vd phim chat noéng san. Phan c6 ham lugng N: 3,53%; P,Os:
0,01%; K,0: 0,003%; S: 0,02%; B: 0,02%; Fe: 2,57 ppm; Zn: 5,80 ppm; Lysine: 9 ppm;
pH: 10,7. Nong do va lidu luong str dung: 35 mL cho 10 lit nude, 600 lit dung dich/ha.

Déi chiéu voi tiéu chuan cia Bo NN&PTNN (2006), c4c loai phéan hitu co ké trén
du diéu kién san xut rau hitu co.

- Thubc bao vé thuc vat: Ché pham trir sdu sinh hoc Vi-BT (Bacillus
thuringensis), Vineem c6 nguén gbc thao moc, nim déi khang Trichoderma (ngudn gc:
Trung tdm Co6ng nghé sinh hoc TP.HCM; thanh phan: 5 x 10° bao tr ndm
Trichoderma/g, hiru co 50%, am d6 < 30%). Pu diéu kién san xuét rau hitu co.

- Céc hda chat dung trong li trich DNA: Dich trich DNA (extraction buffer
EB), 100 mL EB bao gém 2 g CTAB, 28 mL 5M NacCl, 20 mL 0,5M Tris-HClI, 4
mL 0,5M EDTA, 1 mL Mercapto ethanol, nuéc cat 2 lan khir ion d hap khtr tring,
TE buffer, bao gdm 10 mM Tris-HCI (pH 8,0) va 1 mM EDTA (pH 8,0), 24V
chloroform:1V isoamylalcohol, phenol:chloroform (1:1), isopropanol, sodium
acetate, ethanol 70% va 100%, nito 1ong, nudc khir ion, hap khir tring.

Céc hoa chat dung trong phan tng PCR: 10X PCR buffer, 25 mM MgCl,, 10
mM dNTP, Tag DNA polymerase, DNA mau, nudc khir ion, hap khir tring (pH =
8,0).

Céc hoa chat dung trong dién di: TAE buffer, 100 mL dung dich TAE 50X
gom 24,2 g Tris, 5,7 mL axit acetic, 10 mL EDTA 0,5 M pH = 8, agarose, DNA
mau, loading dye, ethidium bromide.

- Hoé chat dung trong vi nhan gidng:

+ Kich thich ndy chdi: méi trudng cam tng tao cum chdi gom MS,
benzylaminopurine (BAP) va thidiazuron (TDZ).

+ Kich thich ra r& méi truong cam Gng tao ré gdm MS, NAA

(naphthaleneacetic acid), IAA (indoleacetic acid) va IBA (indolebutyric acid).
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2.4. Phwong phap nghién ciru
2.4.1. Phwong phap diéu tra

Diéu tra khao sat tinh hinh san xuét cdy Chum ngiy & tinh Pong Nai duoc
trién khai theo huéng dan danh gia diém nghién ctiru hé théng canh tac bang phiéu
phong van ho ndng dan cua IRRI (1990). Phiéu cau hoi diéu tra bao gdm chi sb dinh
tinh va dinh luong lién quan dén nodi dung can thu thap (Phu luc 4). Miu diéu tra
duogc tién hanh trén 120 ho gia dinh ndng dan dai dién cho cac ho co trong cay
Cham ngay. Sé lwong mau phong vin dugc chon 1a 10 ho/ap, véi tong sb ap diéu
tra 1a 12 4p thudc 4 x4 (3 4p/xd) va thudc 4 huyén trong nhidéu Chim ngay ¢ tinh
Pong Nai. Cac huyén duoc chon diéu tra bao gdbm Trang Bom, Pinh Quan, Cam
M¥ va Xuan Loc. Thong tin thu thap duogc tir phiéu diéu tra duoc xur 1y thong ké
bang phuong phap thong ké mé ta trén may vi tinh bang phan mém EXCEL.
2.4.2. Thu thap miu gidng, phan tich DNA
2.4.2.1. Thu thap miu gidng

Thu thap hat gidng, canh, 14 Chim ngay tir mot cy me dién hinh (cy sinh
truong phat trién tbt, it bi tac dong, khong bi sau bénh, cay doi gifra chiéu cao va
duong kinh, tudi cy dat 5 tudi trd 18n) tai huyén Bic Ai tinh Ninh Thuén, Bic Binh
tinh Binh Thuin, Trang Bom tinh Péng Nai, Xuyén Mdc tinh Ba Ria — Viing Tau
va Tri T6n tinh An Giang dé thuc hién cic ndi dung: phan tich DNA, chon gidng va
nhan giéng.

Mau 14 dé phan tich DNA 1a cac 14 banh té (khoang 1a thar 4 — 5 tir ngon
xudng) tir cac canh giéng thu thap duoc giam tao chdi va l4.
2.4.2.2. Phéan tich DNA

- Tach chiét DNA tong s6: Mau 14 phan tich DNA 1a cac |4 banh té cua 5
mau gidng thu thap trong nudc va 1 mau tir gibng Chiatai Thai Lan. DNA tong s6
ctia cac mau 1a Chim ngay duoc tach chiét theo phuong phéap cua Xavier va Karine
(2000) va dugc hiéu chinh cho phl hop véi mau nghién ciru. Khoang 200 mg 14
dugc nghién cling véi nito 16ng (-196°C) trong cbi st thanh dang bdt min, bd sung
640 pL dung dich tach chiét CTAB (100 mM Tris-HCI pH 8,0; 20 mM EDTA pH
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8,0; 1,4 M NaCl; 0,2% p-mercaptoethanol va 160 puL CATB 10%), tron déu va u &
60°C trong 1 gi6>. B& sung 500 pL  dung dich  hdén  hop
phenol:chloroform:isoamylacohol (25:24:1), tron déu nhe nhang khoang 5 phuat cho
dén khi hinh thanh hdn hop c6 mau tring sita, ly tim 13.000 v/p trong 10 phut. Sau
khi DNA duoc két tia bang isoprophanol (-20°C), DNA dugc rira sach bang 200 pL
5M ammonium acetate va 600 pL con tuyét dbi, dong kho biang may Speed-Vac,
hoa tan DNA trong dung dich 100 ul TE (10 mM Tris-HCI pH 8,0 va 1 mM EDTA
pH 8,0) b6 sung 1 pL RNase ham luong 1 pg/mL dé loai ARN (1 pg/mL). Nong d6
DNA duogc xac dinh bang may quang phd vi dinh lugng NanoDrop (hdng Thermo
Scientific — Hoa ky) va dién di trén gel agarose 0,8%.

- Phan tich tinh da hinh DNA cua 6 gidng Chim ngay bang phan tng PCR-
RAPD: Str dung 10 mdi ngiu nhién c6 chiéu dai 10 nucleotide (hdng Operon, My
téng hop) dang duoc sir dung hiéu qua dé phan tich da dang di truyén cac lodi cay
than gd. Thé tich hdn hop ctia mdi phan tng RAPD 12 25 plL, bao gom: 1X dém PCR;
25 mM MgCl,; 150 uM mdi loai dNTPs; 400 nM moi; 1,25 don vi Taq polymerase
(hang Fermatas, My) va 50 ng DNA khuon. Thyc hién phan ung RAPD trong may
PCR Thermal Cycler 9700, véi chu ky nhiét buéce 1: 94°C — 5 phut; bude 2: 94°C —
30 gidy; budc 3: 36°C — 1 phuat; budce 4: 72°C — 2 phit; budce 5: 72°C — 5 phut; budc
6: luu giit & 4°C. Tir bude 2 dén bude 4 1ap lai 45 chu ky. Dién di dé phan tich san
pham PCR - RAPD trén gel agarose 1,4% (Bui Van Thing, 2003).

- Chi ti€u theo doi: chay dién di va phan tich tinh da hinh dé xac dinh céc
giéng Chum ngay c6 mat tai mot s6 tinh khu vuc mién Nam la cung mot giéng hay
thudc cac gidng khic nhau.

- Phan tich sé liéu: Dya trén sy xuét hién hay khong xuit hién cta cac
phan doan DNA trén ban dién di d6 (mdi phan doan twong tmg v6i mot vach trén
bing dién di), tiéu chuin hoa két qua thu duoc theo quy ude sb 1: xuat hién phan
doan DNA; s6 0: khong xuit hién phan doan DNA. S6 liéu duoc xtr 1y bang
chuong trinh NTSYSpc version 2.2 (Applied Biostatics Inc, USA, 1998) dé lap

bang ma tran twong dong va biéu d6 quan hé di truyén gitra cac mau nghién ctu.
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Viéc tinh toan ma tran twong doéng dya trén cong thirc tinh Jaccard: Ji = a/(n-d),
trong d6 a: s6 phan doan DNA c6 mit ¢ ca 2 mau i va j; d: s& phan doan DNA c6
& miu i hodc miu j; n: tdng sé phan doan DNA thu duoc va Jij: hé s6 trong dong
Jaccard gitta hai mauivaj.

2.4.3. Xac dinh giéng va mat dj trong thich hop cho canh tac cdy Chum ngay
lam rau &n 14 theo hwéng hitu co trén dit xam phi sa c6 va dat dé bazan tinh
Pong Nai

2.4.3.1. Cac buéc trong va chim séc cdy Chum ngiy trong thi nghiém

Tham khao mot s tai liéu d& nghién ciu vé trong cdy Chum ngay tir hat
(Foidl va ctv, 2001; Sanchez, 2006; Amaglo va ctv, 2006 va cong ty TNHH Lé
Hoang, 2013) va két qua diéu tra tinh hinh san xuat Chim ngay tai tinh Dng Nai
nim 2012, V& co ban cé&c bién phap ky thuat trong va chim soc cdy Chum ngiy
dugc thuc hién theo hudng canh tac hiru co (ngoai trir cac bién phap k¥ thuat 13 yéu
t6 thi nghiém s& duoc ap dung thay doi theo timg thi nghiém) nhu sau:

- Chuan bj hat giéng: Hat giéng thu hai tir cAy me t6t (gidng thu thap tai Viét
Nam) va giéng Chiatai nhap noi tir Thai Lan, c6 ty 1€ nay mam trén 80%, duoc rira
sach bang nudc 14, vt ra ngdm trong nudc 4m (2 s6i:3 lanh) trong 24 gid, sau do
vot ra rira sach chit nhon, cho vao vai uét 0, dat trong bong tdi, rira chua hang
ngay. Sau 3 — 5 ngay hat nay mam chon hat niy mam dé gieo trong.

- Chuan bj dat

+ Dt trong: Chum ngiy duoc trong trén hai loai dit khac nhau 1a dat xam
phu sa ¢6 va dat d6 bazan dam bao tidu chuan cho san xut rau an toan (Bang 2.1).

+ Lam dat: Dat thi nghiém duogc cay va bira bang may, st dung cac cong cu
lam dat dé 1am sach c6 dai va thuc bi sau d6 1én luéng.

+ Lén ludng (6 thi nghiém): rong 1,2 m; dai 10 m; chiéu cao 6 thi nghiém 25
cm; khoang cach gitra cac 6 thi nghiém 1a 30 cm; khoang cach 6 thi nghiém véi dai
bao vé 1a 50 cm.

+ Xt Iy dat: Str dung 300 kg véoi/ha xtr Iy dat trude khi bon phan, pha bat

nylon, duc 15 tréng.
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- Trong va cham séc

+ Trong: Chon hat nay mam gieo & d6 sdu 2 cm, gieo 2 hat/héc. Khoang
cach trong 12 5 x 20 cm (1 triéu cay/ha).

+ Cham séc:

Tia thwa: Sau 15 ngdy moc mam giit lai 1 cdy khoé manh/hdc.

Tudi nudc: St dung nude giéng khoan tudi cho Chim ngay bang phuong
phap tuéi phun mua. Tiéu chudn nudc tudi dat yéu cau cho san xuét rau an toan
(Phu lyc 2). Luong nudc tudi va chu Ky tudi tuy thude vao loai dit, sinh trudng cta
cdy va diéu kién thoi tiét.

- Bon phan:

+ Luong phan bon cho 1 ha Chim ngay gom 30 tin phan bo hoai, 300 kg voi
va 2,625 lit phan hiru co bon 14 VIF-One.

+ Céch bon:

Voi bot: Sir dung 300 kg voi/ha rai déu trén bé mat ludng trong luc lam dat.

Phan bon 16t: Str dung 50 kg nAm Trichoderma tron déu véi 30 tdn phan bod
hoai rai déu trén ranh ludng, lap dat trude khi gieo hat.

Phéan bon la: St dung phan hitu co bon 1a VIF-One véi lugng 35 mL cho
binh 10 lit, phun 750 lit dung dich phan bén 14 cho 1 ha, bit dau phun & thoi diém
cay 30 NSMM, 7 — 10 ngay phun/lan, ngimg phun trudc cac 1an thu hoach 1 tuan.

Chu y: Phan bo hoai va phan bon 14 sir dung phai c6 ngudn gdc ty nhién va
dam bao y&u cau san xuat rau hitu co.

- Phong trir sau hai bénh: Khdng str dung thude hod hoc trong qué trinh canh
tac. Str dung ché pham sinh hoc BT hoic bot 14 Xoan chiu han dé kiém soat sau hai.
Str dung ché pham Trichoderma dé han ché nim bénh.

- Thu hoach: bat ddu thu hoach & thoi diém cdy 60 NSMM, thu hoach 5
dot/nam, chu ky cit 35 ngay/lan; quy cach thu hoach: cit cao cach mat dat 30 cm,
lan cét sau cao hon vj tri 14n cét trude khoang 20 cm. Sau khi thu hoach 5 dot/nim,

vuon cdy huy di dé trong mai lai.
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2.4.3.2. Thi nghiém 1: Anh hudng ciia giong va mat do dén sinh trudng, ning suét
Chim ngay 1am rau an 14 trén dat xam pht sa c6 huyén Trang Bom, tinh Dong Nai.

Thi nghiém dugc bd tri trén nén dit xam phu sa cd tai Trung tdim Thuc
nghiém va Phat trién Cong nghé thudc Co sé 2 Truong DPai hoc Lam nghiép, thi
tran Trang Bom, huyén Trang Bom, tinh Pong Nai.

Thi nghiém hai yéu té duoc bé tri theo kiéu 16 phy, 3 1an lap lai. Yéu t6 16
chinh (A) 1a ba mat do trong (Al: 100 cay/m*; A2: 133 cay/m? va A3: 200 cay/m’;
trong g v6i cac khoang cach trong 1an lugt 145 x 20 cm; 5 x 15 cm va 5 x 10 cm)
va yéu t6 16 phu (B) 12 5 gidng (B1: giéng Chiatai nhap tir Thai Lan; B2: giéng thu
thap tir Binh Thuéan; B3: gidng thu thap tir Ninh Thuan; B4: giéng thu thap tir Pong
Nai; B5: giong thu thap tir Ba Ria — Viing Tau).

Quy md thi nghiém: s6 nghiém thirc thi nghiém: 3 x 5 = 15 nghiém thirc; s6
6 co s0: 15 x 3 =45 6 co so. Dién tich 6 thi nghiém 12 m? (rong 1,2 m; dai 10 m);
dién tich thi nghiém 45 x 12 = 540 m? (khong ké duong di va bao vé); chiéu cao 6
thi nghiém 25 cm; khoang cach gitra cac 6 thi nghiém la 30 cm; khoang cach 6 thi
nghiém vai dai bao vé 1a 50 cm.

K§ thuét trong chim soc: duoc thuc hién nhu muc 2.4.3.1. Tuy nhién, giéng
va khoang cach trong duoc thuc hién nhu thi nghiém nén trén.

Chi tiéu va phuong phap theo doi:

- Chi tiéu sinh truong:

+ Chiéu cao cdy trung binh (cm): do tir ¢6 ré dén dinh sinh truéng theo
phuong phap ctua Toledo va Schultze-Kraft (1982).

+ 86 14 trén cay (14): dém sb 14 kép trén cdy, dém 5 cay/o.

+ Puong kinh than (mm): do & vi tri cach mat dat 10 cm; do 5 cay/o.

C4c chi tiéu sinh truong duoc tién hanh do ¢b dinh 5 cay/6 & 7 NSMM; 7
ngay do mot lan.

+ Theo ddi sb cay chét/m? 6 thi nghiém & cac giai doan 100 — 160 NSMM,
160 — 220 NSMM va 220 — 280 NSMM: tién hanh dém sb cay chét/m’® 6 thi

nghi¢m.
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+ Ghi nhan sau bénh hai: thanh phan, thoi diém gay hai, mac d6 gy hai va
bién phap phong trir (néu co).

- Chi tiéu ning suat:

Ning suat dugc phan thanh: (1) ning suit sinh khéi ca thé, (2) ning suét sinh
khéi 1y thuyét, (3) ning suat l4 ly thuyét, (4) ning suit 14 thuwong pham Iy thuyét va
(5) ning suit 1a thuong pham thyc thu (tin/ha).

+ Nang suat sinh khdi ca thé (g/cay/nam): 13 ning suat sinh khdi twoi cua 5
lan thu (1an 1 thu cach mat dat 30 cm, céc lan thu tiép theo cach vi tri cit trude 20
cm) cta trung binh trén 5 cdy ngau nhién trén moi 6 thi nghiém (g/cay/nam);

+ Ning suét sinh khéi 1y thuyét (tin/ha/nim) = [ning suat sinh khoi c4 thé
trung binh 1 cay (g/cay/nam) x mat do 1y thuyét (cay/ha)]/1.000.000;

+ Ning suét 14 1y thuyét (tin/ha/nam) = [ning sut 14 kép (gém cudng 14 va
14) cua trung binh 5 cAy ngau nhién trén mdi 6 thi nghiém (g/cay/nam) X mat do 1y
thuyét (cay/ha)]/1.000.000;

+ Nang suit 14 thuong pham Iy thuyét (tdn/ha/ndm) = [ning suit ngon va la
non cua trung binh 5 cAy ngau nhién trén moi 6 thi nghiém (g/cay/nam) x mat do 1y
thuyét (cay/ha)]/1.000.000;

+ Nang sudt 14 thuong phidm thyc thu (kg/12m?/ndm) = ning suit ngon va l&
non thuc thu trung binh 6 thi nghiém (kg/12m?) x 5 lan thu hoach/nam.

Cac chi sb ning sut 1a gia tri trung binh cta 3 1an lip lai.

- Hiéu qua kinh té: tong chi (triéu ddéng/ha); tong thu (triéu dong/ha); loi
nhuén (triéu dong/ha); ty suat loi nhudn (d/d).

* Phén tich ham lwgng dinh dwéng va flavonoid

Ké thira két qua nghién ctru ciia Nouman (2012b), thu hoach ngon va la non
& lan cat tha 3 dé phan tich ham luong dinh dudng va flavonoid, mau phan tich
duoc thu ¢ 3 1an 1ap lai, thudc 5 giéng tham gia thi nghiém tai Trang Bom, Déng
Nai.

- Phan tich ham lugng dinh dudng: dugc thuc hién tai Trung tam phan tich
thi nghiém, thudc sé Khoa hoc va Céng nghé TP. HO Chi Minh.
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Chi tiéu phan tich gom: protein, sit, kali, canxi, vitamin A, vitamin C.
- Phan tich ham lugng flavonoid: duoc thuc hién tai Trung tdm Sam va Dugc
liéu TP. H5 Chi Minh bang phuong phap do quang theo chuan Isoquercitrin.

Bang 2.3. Ham luong va mat do quang chit chuan Isoquercitrin

Dung dich chuin Ham luwong
oD

(mli) (ng)

0,5 50

1,0 100 0,255
1,5 150 0,346
2,0 200 0,455
2,5 250 0,544
3,0 300 0,657
3,5 350 0,746

500 510 520 530 540 550 560 (1 580 590 60
Wavelength(nm)

——Cycle0t
Hinh 2.1. Binh hap thu cuc dai ctia chuan Isoquercitrin
Cong thirc xac dinh ham lugng:

A —00541 100 b
0002 05 p

C(%) = X102
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Trong do:
A: Do hip thu cua mau thu.
b: Khéi luong 100 g nguyén licu (g).
p: Khéi luong nguyén liéu dem thir d4 trir 46 4m (g)

Chi tiéu phan tich: flavonoid tong s6

Do thj ham lwong Isoquercitrin & bwéc song 420nm
y = 0.002 + 0.0541

08 R? = 0.9994
0.7 A~

0.6

g0. 5 /

=0 rd o o
:.,‘5'03 / —Linear (od)
=02 A
0.1
0 T T T T T T T
0 50 100 150 200 250 300 350 400

Ham lwong

Hinh 2.2. DB thi chuan Isoquercitrin

2.4.3.3. Thi nghiém 2: Anh hudng ciia giong va mat do dén sinh trudng, ning suét
Chum ngay 1am rau an 14 trén dat do bazan huyén Cam My, tinh Pong Nai

Thi nghiém duoc bd tri trén nén dat do bazan tai Trung tim Gmg dung Cong
nghé Sinh hoc, huyén Cam My, tinh Pdng Nai.

Phuong phap thi nghiém dugc thyuc hién nhu Thi nghiém 1.

Gidng va mat do tot nhat trong thi nghiém 1, 2 dugc st dung 1am dau vao
cho céc thi nghiém 4, 5 (nhan gidng in vitro) va 10, 11, 12, 13 (phan bén, bién phap
thu hoach trén cac nén dit twong Gmg).

2.4.4. Nhan gidng cAy Chum ngay in vitro
Str dung hat chin ti nhién va doan choi banh té (kich thudc tir 10 — 15 cm
chira mit ngu) tir cdy me giébng Ninh Thuan (14 giéng dwoc chon ra tir thi

nghiém 1 va 2) 1am ngudn vat liéu nghién ctru. Khi phoi hat nay mam thanh cay
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con hodc canh banh té bat chdi, sau 3 — 4 tuan tién hanh cit doan chdi cdy
chuyén sang méi truong MS c6 bd sung chat diéu hoa sinh truong dé nghién
ctu kha nang nhan nhanh chéi. Khi cdc cum chdi dai khoang 3 — 4 cm thi tién
hanh tach choi va cdy chuyén sang moi trudng kich thich chdi ra ré tao cdy
hoan chinh, nhitng chdi bé khong du tiéu chuin ra ré thi tiép tuc cdy chuyén
sang moi trudng nhan nhanh. Cay Chum ngay in vitro hoan chinh duoc huin
luyén, cay chuyén trén gia thé, chim séc ¢ nha lu6i & nhiét d6 32 — 35°C, anh
sang dat 30% anh sang tu nhién va am do khong khi dat khoang 70%.

2.4.4.1. Thi nghiém 3: Anh huéng ciia ndng d6 va thoi gian khir triing bang NaClO
dén kha nang tao mau sach in vitro tir hat giong Chim ngay Ninh Thuan

- Phuong phép khu trung:

Khtr triing ngoai ta cdy: hat Cham ngay chin thu hoach duoc rira sach so bo
bang dung dich nudc xa phong lodng dé loai bo chat ban bam trén bé mat. Sau d6
rira sach mau dudi vOi nude chay sao cho hét xa phong, trang lai mau bang nudc cit
sach.

Khir trlng trong ta cdy vo tring: hat duoc rira bang nude cit vo tring, lic
manh trong 3 phut dé tiép tuc loai bo cac chat ban con bam trén bé mat (lap lai 3
lan). Sau d6 tién hanh sat khuan bé mit qua bang dung dich con 70% bd sung
Tween 20 (4 giot/100 mL dung dich) trong 2 — 3 phat (lic manh) roi rira sach
bang nudc cit vo tring (3 lan). Tiép theo, khir tring hat bang dung dich 0,1%
(w/v) HgCl, trong 2 phat, sau d6 khir tring tiép bang dung dich 20% (v/v)
NaClO trong 10 phut, rira sach biang nudc cat vo tring 3 lan rdi loai bo vo hat.
Str dung hoa chat NaClO ndng dd 20%, 30% véi thoi gian khir tring khac nhau,
sau d6 rira lai 5 1an bang nudc cit vo trung dé loai bo hoa chit bam trén bé mat
tranh gay doc cho phdi hat.

- Cay mAu vao méi trudng va nudi cay:

Ciy miu vao méi truong: hat sau khi khir tring duoc dit 1én dia inox vo

tring, ding gidy tham vé trung dé thAm kho nude trén bé mit hat, sau d6 ding panh
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ciy gip timg hat va cdy 1én méi trudng nudi cdy khoi dong: MS + 7 g agar/L + 30 g
sucrose/L, pH =5,8.

Diéu kién nudi cdy: Trong tuan dau cac binh mau dugc nudi trong diéu kién
t6i, sau d6 mai chuyén ra nudi dudi 4nh sang gian dén huynh quang tring, cudong do
chiéu sang 35 UE/m?/s, thoi gian chiéu sang 14 gid/ngay.

- B4 tri thi nghiém: Thi nghiém hai yéu t6 dugc bd tri theo kiéu hoan toan
ngau nhién (RCD), 3 lan lip lai. Yéu td A 1a 2 nong do NaClO (Al: 20% va A2:
30%) va yéu té B 1a 2 khoang thoi gian khir tring (B1: 5 phat va B2: 10 phat).

Quy mé thi nghiém: S6 nghiém thirc thi nghiém: 2 x 2 = 4 nghiém thtic; s6 6
co sO: 4x 3=12 6 co sd; mdi 6 co sé gdbm 40 mau.

- Chi tiéu va phuong phap theo ddi: Cac chi tiéu duoc theo di ¢ thoi diém
sau 2 tuan nudi cdy.

+ Ty 16 miu sach (%): s6 mau sach/tong s6 mau ciy x 100.

+ Ty 1& miu sach nay mam (%): s miu sach ndy mam/tong sé6 miu sach x
100.
2.4.4.2. Thi nghiém 4: Anh hudng cua thoi gian khir tring bang HgCl, dén kha
nang tao mau sach in vitro tir doan choi gibng Chum ngay Ninh Thuan

- Phuong phép khu trung:

Khu triing ngoai ta cdy: chdi Chum ngay banh té (kich thude 10 — 15 cm
chtra mit ngt) dugc cit bo phan 14, rira sach so bd bang dung dich nude xa phong
lodng dé loai bo chéat ban bam trén bé mat (dung chéi rira nhe nhang). Sau d6 rua
sach mau dudi vOi nude chay sao cho hét xa phong, trang lai miu bing nudc cit
sach (trang 3 lan).

Khtr triing trong ti cy vo tring: chdi duoc rira biang nude cit vo tring, lac
manh trong 3 phut dé tiép tuc loai bo cac chit ban con bam trén bé mit (lap lai 3
lan). Sau d6 tién hanh sat khuan bé mat qua bang dung dich cén 70 % bd sung
Tween 20 (4 giot/100 mL dung dich) trong 1 phat (lc nhe) rdi rira sach bang nudc
cat vo tring (3 lan). Str dung hoa chat HegCl, nong d6 0,1% voi thoi gian khir

trung khac nhau, sau d6 rira lai 5 1an bang nuéc cat vo triing.
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Mau ciy: Hat/chdi banh
té

Méi truong nudi cay
thich hop

A\ 4

\ 4

Khtr tring mau

Chuan bi méi truong
ding cach

A4

Nudi cay khoi dong
(M1 trudong vao mau)

A 4

Nhan nhanh choi
(M61 truong nhan
nhanh)

A 4

Ra ré, tao cay hoan chinh
(MO1 trudng ra ré)

A4

Huan luyén cdy con

A 4

Pua cdy ra trong trong
Nha ludi

A 4

Dénh gia ti 1¢ séng, sinh
truong

Hinh 2.3. So d6 thi nghiém tong quat vé& quy trinh vi nhan gidng Chim ngay
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- Cay mAu vao méi trudng va nudi cay:

Cay mau vao méi trudng: chdi sau khi khir triung dwgce dat 18n dia inox vo
tring, dung gidy tham vo trung dé thim kho nuéc trén bé mit choi, sau do dung
mii dao cy cit chdi thanh cac doan chdi co chiéu dai (2 — 2,5 cm) chira it nhat
mot mat ngl. Cac doan chdi sau d6 dugc cdy 1én moi trudong nudi ciy khoi dong:
MS + 7 g agar/L + 30 g sucrose/L + 0,5 mg BAP/L, pH =5,8.

Diéu kién nudi ciy: binh mau duoc nudi dudi 4nh sang gian dén huynh
quang trang, cudng do chiéu sang 35 HE/m?/s, thoi gian chiéu sang 14 gio/ngdy.

- B6 tri thi nghiém: Thi nghiém don yéu t6 dugc bé tri theo kiéu hoan toan
ngau nhién (CRD), 4 nghiém thtic 1a 4 thoi gian xtr Iy HgCl, 0,1% khéac nhau (5
phat, 8 phat, 10 phat, 12 phat), 3 lan lap lai.

Quy md thi nghiém: S6 6 co s6: 4 x 3 =12 6 co s&; Mdi 6 co s& gdm 40 mAu.

- Chi tiéu va phuong phap theo ddi: thuc hién nhu thi nghiém 3.
2.4.4.3. Thi nghiém 5: Anh hudng ciia ham lugng BAP dén kha niang tao cum
chdi Chum ngay in vitro

- Céc chdi Chum ngay in vitro nudi ciy 2 tuan trén moéi trudng MS tir Thi
nghiém 3, 4 duoc cit thanh cac doan c6 kich thude 1,0 — 1,5 cm va ciy chuyén sang
mdi trudng tai sinh tao cum chdi (MS + 30 g sucrose/L + 7 g agar/L) bo sung chat
diéu hoa sinh truong BAP véi ham lugng khac nhau.

- Piéu kién nudi cdy: binh mau dugc nudi dudi 4nh sang gian dén huynh
quang trang, cudng do chiéu sang 35 HE/m?/s, thoi gian chiéu sang 14 gio/ngdy.

- B4 tri thi nghiém: Thi nghiém don yéu té duge bb tri theo kiéu hoan toan
ngau nhién (CRD), 7 nghiém thirc 1a 7 ham lugng BAP khac nhau (0 mg/L; 0,5
mg/L; 1,0 mg/L; 1,5 mg/L; 2,0 mg/L; 2,5 mg/L; va 3,0 mg/L), 3 lan lip lai, mbi 6
co s& gdm 40 miu cdy.

- Chi tiéu va phuong phap theo doi:

+ Ty 1é mAu tai sinh chdi (%): tong s6 mau tai sinh chdi/tong sé mau cay x
100.

+ Hé s6 nhan chdi/lan: tong s chdi méi tao thanh/tdng miu cdy ban dau.
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+ Chiéu cao chdi (cm): tong chiéu cao cac chdi/tong sb chdi.

Céc chi tiéu duogc theo ddi ¢ thoi diém sau 2 tudn nudi ciy.
2.4.4.4. Thi nghiém 6: Anh huéng cia ham lugng BAP, TDZ va NAA dén kha
ning tao cum chdi Chim ngay in vitro

- Tham khao mot sb tai liéu d4 nghién ctu vé nhan gidng cdy Chum ngay
(Saini va ctv, 2012; Mylene va Evalour, 2011; Lalida va ctv, 2013; Priscila va
Cathrine, 2014), trong nghién ctru nay xac dinh anh huong cia t6 hop chit diéu hoa
sinh truong BAP, TDZ va NAA dén kha nang tai sinh tao cum choi Chum ngay in-
vitro. Ham lugng BAP phu hop dugc xac dinh ¢ thi nghiém 5.

- Céc chdi Chum ngay in vitro nudi ciy 2 tuan trén moéi trudng MS tir Thi
nghiém 3, 4 duoc cit thanh cac doan c6 kich thude 1,0 — 1,5 cm va cy chuyén sang
mdi trudng tai sinh tao cum chdi (MS + 30 g sucrose/L + 7 g agar/L) b sung chat
diéu hoa sinh truong BAP (1,5 mg/L), TDZ va NAA véi ham lugng khéac nhau.

- Piéu kién nudi cdy: binh mau dugc nudi dudi 4nh sang gian dén huynh
quang tring, cudong do chiéu sang 35 HE/m?/s, thoi gian chiéu sang 14 gio/ngay.

- B6 tri thi nghiém: Thi nghiém don yéu t& duge bé tri theo kiéu hoan toan
ngau nhién (CRD), 6 nghiém thirc [(0,2 g TDZ/L + 0 g NAA/L), (0,5 g TDZ/L + 0
g NAAJ/L), (1,0g TDZ/L + 0 g NAA/L), (0 g TDZ/L + 0,2 g NAA/L), (0 g TDZ/L
+0,5 g NAA/L) va (0 g TDZ/L + 1,0 g NAA/L)], 3 lan lip lai, mdi 6 co s& gdm 40
mau cAy.

- Chi tiéu va phuong phap theo déi: nhu thi nghiém 5.
2.4.4.5. Thi nghiém 7: Anh huéng ciia méi truong dinh dudng va ham lugng sucrose
dén kha ning ra ré ctia chdi Chiim ngay in vitro

- Chdi Chum ngay duoc tao ra tir Thi nghiém 5, 6 dat kich thudc 3 — 4 cm
dugc cit va cdy chuyén sang méi truong tao ré: méi trudng MS (Murashige and
Skoog, 1962) va Y2 MS (c4c chat khoang da luong va vi lugng giam %) + 7 g agar/L

+ 0,5 mg IBA/L va b sung sucrose véi cac ham lugng khac nhau.
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- B4 tri thi nghiém: Thi nghiém hai yéu t6 dugc bd tri theo kiéu hoan toan
ngau nhién (CRD), 8 nghiém thirc gdm 2 méi truong co ban (MS va 1/2MS) va 4
ham luong dudng sucrose (10, 15, 20 va 30 g/L), 3 lan lap lai.

Quy md thi nghiém: Sé nghiém thirc thi nghiém: 2 x 4 = 8 nghiém thtc; sé 6
co sO: 8 x 3 =24 6 co s&; mbi 6 co sé gdm 40 mau ciy.

- Piéu kién nudi cy: binh miu duoc nudi dudi anh sang gian dén huynh
quang trang, cudng do chiéu sang 35 HE/m?/s, thoi gian chiéu sang 14 gio/ngdy.

- Chi tiéu va phuong phap theo doi:

+ Ty 18 chdi ra ré (%): tong s6 chdi ra ré&/tong s6 chdi cay x 100.

+ S6 ré/chdi: tong s ré hinh thanh/tong sb chdi cdy ban dau.

+ Chiéu dai ré (cm): tong chiéu dai cac ré/tong sb ré.

+ Chat luong cay: + cdy c6 chét luong xau (cay c6 day du than 14, ré, nhung
phan gbc r& xuat hién khdi mé seo 16n); ++ cdy c6 chat lugng khé (cay co day du
than 14, ré, phan gdc ré xuat hién mé seo nhd); +++ cdy cd chat lugng tét (cdy co
day du than 14, r&, phan gdc ré khong xuit hién mé seo).

CAc chi tiéu dugc theo ddi ¢ thoi diém sau 2 tudn nudi ciy.
2.4.4.6. Thi nghiém 8: Anh hudng cta ham lugng IBA va IAA dén kha ning ra ré
ch6i Chum ngay in vitro

- Sau khi x4c dinh duoc méi trudng dinh dudng thich hop cho ra ré cta chdi
Cham ngay in vitro (& thi nghiém 7), tién hanh nghién ctru anh huong ciia chat diéu
hoa sinh truong IBA va IAA (mg/L mdi truong) dén kha nang ra ré cta choi.

- B4 tri thi nghiém: Thi nghiém hai yéu t6 dugc bd tri theo kiéu hoan toan
ngau nhién (CRD), 16 nghiém thirc gdm 4 ndéng d6 IBA (0; 0,2; 0,4; 0,8 mg/L) va 4
nong do IAA (0; 0,2; 0,4; 0,8 mg/L), 3 lan lap lai.

Quy md thi nghiém: S6 nghiém thirc thi nghiém: 4 x 4 = 16 nghiém thirc; sb
6 co s0: 16 x 3 =48 6 co sé; mbi 6 co s¢ gdbm 40 mau ciy.

- Piéu kién nudi cay: binh miu duoc dit dudi anh sang gian dén huynh
quang trang, cudng do chiéu sang 35 HE/m?/s, thoi gian chiéu sang 14 gio/ngay.

- Chi tiéu va phuong phap theo d6i: nhu thi nghiém 7.
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2.4.4.7. Thi nghiém 9: Anh huéng cua loai gia thé dén ty 1& sdng cia cay Chum
ngay in vitro tréng & vudn uom

Cay Chum ngay in vitro hoan chinh (du ré, than va l14), cao > 4 cm duoc
huan luyén 5 ngay trong nha huan luyén, sau dé trong trén 5 loai gia thé khac nhau.
Sau khi tréng vao gia thé, trong tudn dau ciy con duogc che kin bang nilon tring,
trong sudt dé giam sy mat nudc cia cy va tranh anh ning chiéu truc tiép. Sau mot
tuan trdng, bo tai che nilon. Ché d6 tudi nude: tudi phun swong, ngay 2 — 4/lan, tly
thudc vao thoi tiét.

- B4 tri thi nghiém: Thi nghiém don yéu t6 duoc bd tri theo kiéu hoan toan
ngau nhién, 5 nghiém thirc tmg voi 5 loai gia thé 1a: NT1 (100% Iop dat mat), NT2
(50% dat + 40% mun dira + 10% phén tring qué), NT3 (40% dat + 50% mun dira +
10% phan trang qué), NT4 (50% dat + 40% mun dira + 10% phan hitu co vi sinh
Trichoderma) va NT5 (40% dat + 50% mun dira + 10% phan hiru co vi sinh
Trichoderma), 3 lan 1ap lai, $6 6 co s6 3 x 5 =15, mdi 6 co so 45 cay.

Diéu kién vuon wom: anh sang ty nhién 25 — 30%, nhiét d6 tir 25 — 30°C, 4m
d6 trung binh dat 70 — 80%.

- Chi tiéu va phuong phap theo doi:

+ S6 cdy song (cay): dém sb cdy sbng trong 6 thi nghiém.

+ Ty 18 ciy sdng (%): sb cay sbéng cta 6 thi nghiém/sd cay cdy ban dau x 100

+ Chat luong cy: (1) tét (cay dong déu, chiéu cao > 30 cm, ty 1é sach bénh >
90%): (2) trung binh (cay dong déu thip, chiéu cao 20 — 30 cm, ty 1¢ sach bénh 70 —
90%); (3) x4u (cay dong déu kém, chiéu cao < 20 cm, ty 1¢ sach bénh < 70%).

S liéu duogc thu thap ¢ thoi diém 5 tudn sau cdy.

2.4.5. Nghién ciru bién phap bén phan va thu hoach cdy Chum ngéy lam rau an
la theo hwéng hiru co tinh Pong Nai

Do thoi gian han ché, sé luong cdy gidng sau in vitro khong nhiéu, do vay dé
tai str dung hat thyc sinh giéng Chum ngay Ninh Thuan (dugc chon & Thi nghiém 1,

2) dé nghién ciru cac thi nghiém vé bon phan va thu hoach.
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2.4.5.1. Thi nghiém 10: Anh huéng cua loai phan hitu co dén sinh truéng va ning
suat Chum ngay lam rau an 14 trén dat xam phu sa ¢ huyén Trang Bom, tinh Dong
Nai

Thi nghiém hai yéu t6 duoc bd tri theo kiéu 16 phu, ba lan lap lai; dugc b tri
trén nén dat xam phu sa c6 tai Trung tim Thyc nghiém va Phat trién Cong nghé, Co
s 2 Truong Pai hoc Lam nghiép, huyén Trang Bom, tinh Pong Nai. Yéu t6 16
chinh (A) 1a bon loai phan bon 1a (Al: Nutra Green; A2: Rong bién VIF-One; A3:
VIF-One; A4: VIF-Super va A5: phun nudc 18) va yéu t6 16 phu (B) 1a bén loai
phan hiru co [B1: phan bo; B2: phan ga; B3: Phan hitu co Japon; B4: phan hitu co
Growmore va B5: khong bon (Pdi ching)]. Nong do va liéu luong phan bon st
dung nhu mo ta tai muc 2.3 (Vat liéu thi nghiém).

Quy md thi nghiém: s6 nghiém thirc thi nghiém: 5 x 5 = 25 nghiém thirc; sd
6 co s0: 25 x 3 =75 6 co so. Dién tich 6 thi nghiém 12 m? (rong 1,2 m; dai 10 m);
dién tich thi nghiém 75 x 12 = 900 m? (khong ké duong di va bao vé); chiéu cao 6
thi nghiém 25 cm; khoang cach gitra cac 0 thi nghiém la 30 cm; khoang cach 6 thi
nghiém vai dai bao vé 1a 50 cm.

K§ thuét trong chim soc: duoc thuc hién nhu muc 2.4.3.1. Tuy nhién, giéng
str dung trong thi nghiém 1a gidng Ninh Thuan, mat d6 trong 1 triéu cay/ha (5 x 20
cm) va loai phan hitu co bon ré, bon 14 duge thuc hién nhu bd tri thi nghiém nén
trén.

Chi tiéu va phuong phap theo dbi: nhu thi nghi¢m 1. Tuy nhién khong phan
tich ham luong dinh dudng va flavonoid téng sé cta ngon va 14 non thuong pham.
2.4.5.2. Thi nghiém 11: Anh huéng cua loai phan hitu co dén sinh truéng va ning
suat Chim ngay lam rau an 14 trén dat do bazan huyén Cam My, tinh Ddng Nai

Thi nghiém duoc bé tri trén nén dat do bazan tai Trung tim Gmg dung Cong
nghé Sinh hoc Dong Nai, huyén Cam My, tinh Dong Nai.

Phuong phap thi nghiém duogc thuc hién nhu thi nghiém 10.
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2.4.5.3. Thi nghiém 12: Anh hudng cia chu ky va quy cach thu hoach dén ning
suat Chum ngay 1am rau an 14 trén dat xam phu sa cd thudc huyén Trang Bom, tinh
Pong Nai

Thi nghiém duoc tién hanh trén co sé ké thira két qua thi nghiém 1 va 10 trén
nén dat xam phu sa c6 tai Trung tdm Thyc nghiém va Phat trién Cong nghé, Truong
Pai hoc Lam nghiép — Co s& 2; thi trdn Trang Bom, huyén Trang Bom, tinh Pong
Nai.

Thi nghiém hai yéu t6 dugc bd tri theo kiéu 16 phuy, ba lan lap lai. Yéu t 16
chinh (A) tuong ung vadi ba chu ky thu hoach (Al: 30 NSTH; A2: 35 NSTH va A3:
40 NSTH) va yéu t6 16 phu (B) 1a quy cach thu hoach (B1: cit chira 3 mit; B2: cit
chira 5 mét; B3: cit chira 7 mat).

Quy md thi nghiém: sé nghiém thirc thi nghiém: 3 x 3 = 9 nghiém thirc; s6 6
co s0: 9 x 3 =27 6 co s6. Dién tich 6 thi nghiém 12 m? (rong 1,2 m; rong 10 m);
dién tich thi nghiém 27 x 12 = 324 m? (khong ké duong di va bao vé); chiéu cao 6
thi nghiém 25 cm; khoang cach gitra cac 6 thi nghiém la 30 cm; khoang cach 6 thi
nghiém véi ddy bao vé 1a 50 cm.

KV thuat tréng cham soc: dugce thuc hién nhu muc 2.4.3.1. Tuy nhién, giéng
str dung trong thi nghiém 1 giéng Ninh Thuan; mat d6 trong 1 triéu cay/ha (5 x 20
cm); bon 10 tan phan hiru co Growmore 5:5:5/ha; phun 2,625 lit phan hitu co bén 14
VIF-Super/ha; chu ky va qui cach thu hoach dugc thuc hién nhu bd tri thi nghiém.

Chi tiéu va phuong phap theo doi:

- Chi tiéu V& nang suét: thuc hién nhu thi nghiém 10.

- Phan tich ham lugng dinh dudng: dugc thuc hi¢n tai Trung tam phan tich
thi nghiém, thudc sé Khoa hoc va Céng nghé TP. HO Chi Minh.

Chi tiéu phan tich gom: protein, sit, kali, canxi, vitamin A, vitamin C.

- Phan tich ham lugng kim loai ndng, vi sinh vat: thu thap mau & chu ky thu
hoach 35 ngay/lan, lan thu thir 3 va phan tich tai Trung tam phan tich thi nghiém,
thudc s Khoa hoc va Cong nghé TP. H6 Chi Minh.

Chi tiéu phan tich gom: As, Cd, Pb, Hg, E.coli va Salmonella.
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2.4.5.4. Thi nghiém 13: Anh hudng cia chu ky va quy cach thu hoach dén ning
suat Chim ngay lam rau an 14 trén dat do bazan huyén Cam My, tinh Dng Nai

Thi nghiém duoc tién hanh trén co sé ké thira két qua thi nghiém 2 va 11 trén
nén dat d6 bazan tai Trung tdm tng dung Cong ngh¢ Sinh hoc, huyén Cam My,
Pong Nai.

Phuong phap thi nghiém dugc thuc hién nhu Thi nghiém 12. Tuy nhién
khong phan tich ham lugng dinh dudng, kim loai nang va vi sinh vat.
2.4.6. P& xuat mot sé ky thuat canh tac cdy Chum ngay lam rau in l1a theo
huéng hiru co tai Pong Nai

Dua vao két qua thi nghiém va két qua diéu tra tinh hinh san xuat dé xuat
mot sé ki thuat canh tdc cdy Chum ngdy lam rau in 14 theo huéng hitu co tinh
Pong Nai.
2.5. Phwong phap xir 1y so liéu

S6 lidu cua tt ca cac thi nghi¢m déu duoc thu thap va xu ly théng ké béng
phuong phap théng ké mo ta, phan tich ANOVA, tric nghiém phan hang; xay dung
trong quan, hdi quy giita cac yéu t6 trén may vi tinh bang phan mém EXCEL,

SPSS 16.0 va SAS 9.3.



3.1. Tinh hinh san xuit Chum ngiy ¢ Pong Nai
3.1.1. Pat va dia hinh trong Chim ngay ¢ Pong Nai

Két qua khao sat dat va dia hinh trong Chim ngay ¢ tinh Dong Nai cho thay
cdy Chum ngay duoc trong trén nhiéu loai dat khac nhau nhu dat xam ph sa co, dat
do bazan, dit den, dit da bot (theo cach goi cta nong dén trong tinh). Trong d6, dét
xam phl sa ¢ 12 pho bién nhét chiém ty 18 44,2%, ké dén 1a dat do bazan 32,5%,
dat den 13,3% va dat da bot chiém 10,0% (Bang 3.1). Nhu vay, c¢d thé néi Chum
ngdy 1a cdy sinh truong, phat trién trén nhiéu loai dat khac nhau. Theo két qua
nghién ctu cua c4c tac gia (L.H. Manh, 2003; Nouman, 2012b) cho thay Chim
ngay la cay trong c6 kha ning chiu dugc khd han, min va gi6 bién. Pay 1a nhiing
dic tinh nong hoc rat quan trong nham gitp cdy trong thich tmg véi bién dbi khi
hau todn ciu nhu hién nay.

Bang 3.1. Dat va dia hinh trong Chim ngay cua cac ho dugc khao sat & Dong Nai
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Chuong 3

KET QUA VA THAO LUAN

Noi dung Tén suit Ty 18 (%)

Loai dat

Pat xam 53 44,2
Pt do 39 32,5
Pit den 16 13,3
Pit da bot 12 10,0
Pia hinh

Hoi doc 48 40
Bing phang 42 35
Caorao 30 25
Thap triing 0 0
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Dia hinh dat trong Chum ngay & Pong Nai chu yéu 1a dat hoi dc va dat
bang phiang. Chiim ngay trong trén dia hinh dat hoi déc chiém 40%, dat bang phang
chiém 35%, con lai 1a dat cao rdo chiém 25%. Day la nhimng dia hinh phi hop cho
trong va chim s6c Chum ngay, 1a l0ai cly rat man cam véi diéu kién dat bi ngap
ung. Nhin chung, dia hinh tréng Cham ngay tai bon huyén diéu tra thoat nuéc kha
t6t, 12 tiéu chi quan trong chon dat trong Chim ngay.

3.1.2. Quy mé trong Chim ngay ¢ Pong Nai

S lidu khao st cho thiy ty 1& sé ho va dién tich trdng Chim ngay tai tinh
Pdng Nai 1a khdng I6n, ¢6 56,3% sb ho trong voi qui mé dudi 100 m?; 22,3% sé ho
tréng véi qui md 100 — 500 m?; 13,2 % sb ho trong v6i qui mod 500 — 1000 m?; chi
c6 8,2% sb ho trong Chum ngay trén qui md Ién hon 1000 m? (Bang 3.2).

Bang 3.2. Qui mé trdng va co ciu giébng Chim ngay st dung ¢ tinh Pong Nai

Noi dung Ty 18 ho trong Ty 1¢ dién tich

(%) (%)

Qui md trong

Trong voi dién tich < 100 m? 56,3 6,5

Trdng vé6i dién tich 100 — 500 m? 22,3 7,6

Trong voi dién tich 500 — 1000 m? 13,2 12,0

Trong voi dién tich >1000 m? 8,2 73,9

Co cau gidng

Gidng dia phuong 65,0 70,9

Gidng Ninh Thuan 28,3 27,8

Gidng nhap ndi tir Thai Lan 6,7 1,2

Sb ho khao sat: n = 120

Vé ty 18 dién tich cho thdy mac du sé ho trong Chim ngay véi qui mo dudi
100 m? chiém da sb (56,3%) nhung chi chiém 6,5% dién tich. Nguoc lai, s6 ho
tréng Chim ngay véi qui md trén 1000 m? chi chiém 8,2% nhung c6 ty 1é dién tich
tréng 16n nhat chiém 73,9%. S¢ di nhu vay 12 vi cac ho ¢ qui mo dudi 100 m? chi

yéu trong Chim ngay voi muc dich 1am hang rao, tru tiéu hoic khai thac 14 1am rau
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xanh cho gia dinh, trong khi 8,2% s6 ho trong tham canh, san xuat hang hoa nén c
dién tich trong 16n hon.
3.1.3. Co céu gidbng Chum ngay & Pong Nai

Két qua khao sat cho thiy giéng Chum ngiy dia phuong dugc cac ho nong
dan trong nhiéu nhat voi ty 16 ho st dung 1a 65% chiém téi 70% dién tich gieo
trong, ké dén 1a giéng Chim ngay c6 xuat xu tir tinh Ninh Thuan chiém 28,3% va
6,7% gidng c6 xuat x{r tir Thai Lan (Bang 3.2).

Theo két qua khao sat néng ho cho thdy c6 t6i hon 70% ho mua giéng troi
ndi trén thi truong hoic thu hai hat gidng trong tu nhién dé trong. Piéu nady chimg
t6 viéc chuan bi gidng ctia néng ho 14 kha bi dong, hat gidng mua va thu héi tir cac
cay trong tu nhién khdng thé dam bao chit luong va dap Gng yéu cau san xuat
Chum ngay.

3.1.4. Mot sb bién phap Ky thuit ap dung trong Chum ngay & Pong Nai

O Pong Nai, Chim ngay la cdy moc hoang dai tai cac khu vuc co rimg, sau
mot thoi gian dai dién tich c6 rimg tu nhién dugc chuyén dbi thanh dat san xudt
ndng nghiép hodc ban nong nghiép theo hinh thirc néng 1am két hop. Theo do, cay
Cham ngay da duoc ngudi dan ¢ cac khu vuc ndy trong khé 1au voi muc dich 1am
try tiéu, 1am rau an 14 hodc 1am thudc chita bénh ma khong &p dung cac bién phap
k¥ thuat canh tac. Nguoc lai, tai cac vung dong dan cu, mat do dan sb cao, nguoi
dan da di nhap giéng Chim ngay cd xuat x tir tinh Ninh Thuén, Théi Lan vé trong
v6i muc dich 14y 14 va ngon 1am rau c6 sir dung mot s6 bién phap k¥ thuat canh tac,
dugc trinh bay trong Bang 3.2, Bang 3.3.

Khoang cach trong: Da sb ngudi dan (81,7%) khong xac dinh duoc khoang
cach gieo trong cu thé bai sé ho ndy trong Chum ngdy véi muc dich 1am hang rao,
hodc 1am rau phuc vu gia dinh. C6 5,0% ho trong v6i khoang cach2 -3 x2 -3 m,
10% trong voi khoang cach 1 —2 x 1 — 2 m va 3,3 % trong véi khoang cach 0,5 - 1
X 0,5 — 1 m va chi yéu niam trong sb 8,2% ho trong v6i muc dich kinh doanh. So
v6i khuyén cao cua mot sd tac gia nghién ctu (Foidl va ctv, 1999; Fuglie, 1999;
Price, 2007; Sanchez, 2006; Amaglo va ctv, 2006 va Nouman, 2012b) thi khoang
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cach trong Chum ngdy ¢ Pong Nai 1a qua thua, khong phu hop véi muc dich san
XUt rau xanh an 1a.

Bang 3.3. Mot sb bién phap k¥ thuat trong Chum ngay duoc ngudi dan ap dung tai
tinh Dong Nai

Bién phap ky thuit K¢ thuit dang 4ap dung Ty 18 (% s6 h)
Thoi vu gieo trong Trong thang 4 31,8
Trong thang 5 68,2
Khoang cach trong 2-3x2-3m 5,0
1-2x1-2m 10,0
05-1x05-1m 3,3
Khong xac dinh 81,7
Lam dat Cay va bira 8,2
Cudc va nhit co 13,2
Khéng lam dat 78,6
K§ thuat trong Trong bang hat 18,3
Trong bang cay 42,5
Trdng bang canh 39,2
Tréng Xen Sén 7,5
Tiéu 21,7
Cay an qua 15,0
Trong thuan (khong xen) 55,8
Thu hoach Cit canh 65,0
B¢ la 23,6
Tudt 14 11,4
Thoi gian cét > 75 ngay/lan 77,6
< 75 ngay/lan 22,4

S6 ho diéu tra: n= 120
Thoi vu trong: Két qua diéu tra cho thiy thoi vu gieo trong Chim ngay &
Pdng Nai tap trung trong thang 4 (31,8%) va thang 5 (68,2%). Pay 1a thoi diém dau



70

mua mua, dat da am, thich hop cho sinh trudng va phét trién ctia cdy Chum ngay
trong méi.

K§ thuat lam dat: S6 ho sir dung cay bira 1am dét trong Chum ngay rat it (chi
c6 8,2%), day ciing 1a s6 ho trong Chim ngdy véi muc dich kinh doanh; c6 13,2%
s6 ho cubec dit khong cay bira; dic biét c6 toi 78,6% sd ho khong lam dat gieo
trong. Nhu véy, da s6 cac ho trong Chim ngay & Pong Nai chua chu Y téi khau lam
dat, k¥ thuat lam dét cling chua pht hop, nhat 13 ddi v6i dat xam phu sa co, loai dét
c6 thanh phan co gi6i nhe ¢ ting mat do ham luong sét rat thap, kha nang gitr phan,
giit nude kém, nhung & tang dudi dat co ty 16 sét cao hon ting mit do duoc tich tu &
tang sau. Loai dat ndy néu duoc cdy sau s& lam ting do day cua tang dit canh tac,
tang ty 1¢ keo sét cho téng dAt mat, cai thién tinh chét 1y, hoa tinh cua dat.

K§ thuat trong: Két qua khao sat cho thiy da phan nguoi dan tréng Chim
ngdy bang cay con (42,5%), canh hom (39,2%) va hat (18,3%) (Bang 3.3). Cay con
dugc gieo wom trong tdi nylon chira gia thé va chu yéu trong v6i muc dich kinh
doanh. Canh hom duoc cit tir cdy trén 2 nim tudi, khéng qua xt 1y ra ré, chu yéu
trong 1am try tiéu hodc hang rdo. Hat gidng duoc xir Iy ndy mam trude khi gieo truc
tiép ra rudng. Nhu vdy, viéc sir dung vat liéu trong Chum ngay phu thudc chi yéu
vao muc dich tréng, chua quan tim dén chat luong va hiéu qua cia vat liéu trong.

Trong xen: Cay Chum ngay ¢ Pong Nai da sb trong thuin (55,8%), co
21,7% trong xen véi cdy tiéu, 15,0% trong xen voi cdy an qua va 7,5% trong xen
V6i cdy san (Bang 3.3). Két qua diéu tra cho thiy viéc trdong xen cua nong ho dia
vao kinh nghiém 1a chinh, chua chd y téi hiéu qua trong xen. Chim ngay 1a cay c6
yéu cau dinh dudng khé cao, khi trong xen v6i cac cdy nhu tiéu, sin, cy in qua (1a
cay yéu ciu dinh dudng cao) s& xay ra hién tuong canh tranh vé dinh dudng trong
dat, 1am dat mat strc san xuét, giam ning suat cdy trong chinh va cay trong xen.

Thu hoach: Chum ngay dugc thu hoach chu yéu bang cach cit canh chiém
65%, bé 14 23,6% va tudt 14 11,4%. C6 77,6% s6 ho thu hoach véi chu ky cit trén
75 ngay/lan, chi c6 22,4% sb ho cit v6i chu ky dudi 75 ngdy/lan (Bang 3.3). S6 liéu
diéu tra cho théy ky thuat thu hoach cua nguoi dan tinh Béng Nai chua that sy phu
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hop v6i muc dich canh tac Chum ngay 1am rau. Két qua nghién ctru ctia mot s tac

gia (Sanchez va ctv, 2006; Nouman, 2012b) cho thiy cdy Chum ngiy cho ning suat

14 cao khi thuc hién bién phap thu hoach bang phuong phép cit canh, cho chat

luong 14 (dinh dudng, dugc liéu va chat luong nau an) tot nhat khi cit & chd ky tir

30 — 40 ngay/lan.

Bang 3.4. Tinh hinh st dung phan bon cho cay Chum ngay tai cac nong hd & tinh

Pong Nai
Loai phan Mirc bon TY 1€ 10 dp dung

(%)
Phan chudng > 10 tan/ha/nim 1,7
5 — 10 tin/ha/nam 10,0
< 5 tAn/ha/nam 17,5
Khéng bon 70,8
bam Uré >500 kg/ha/nam 3,2
300 — 500 kg/ha/nam 4,5
<300 kg/ha/nam 13,2
Khéng bon 79,1

Lan (super lan) >300 kg/ha/nam 0
150 — 300 kg/ha/nam 3,6
<150 kg/ha/ndm 7,8
Khéng bon 88,6

Kali >100 kg/ha/nam 0

50 - 100 kg/ha/nam 0
<50 kg/ha/nam 4,5
Khéng bon 95,5
Phan hon hop NPK C6 bdn 37,5
(20:20:10) Khéng bon 62,5

S6 ho diéu tra: n= 120
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B6n phan: Két qua Bang 3.4 cho thiy da phin ngudi dan & Dong Nai
(70,8%) khong dung phan chudng, 79,1% khong dung phan uré, 88,6% khong ding
phan lan, 95,5% khong dung phéan kali va 62,5% khong dung phan NPK 20:20:10
bon cho Chum ngay. S& di nhu vay 1a vi hau hét cac ho nay trong Chim ngay Vvéi
muc dich lam try tiéu, hang rao hay lam rau xanh cho gia dinh nén khong chu y téi
viéc bon phan. S ho sir dung phan chudng, dam, 1an, kali va NPK hdn hop dé bon
cho Chum ngay rét it, tip trung cha yéu ¢ cac nong ho ving dong dan cu, san xuat
hang hoa. Luong phan bon nhu vy 1a chua du, chua can dbi so v6i nhu cau dinh
dudng cdy Chum ngay. Véi muc dich san xuat Chum ngdy nhu mét loai rau cao cap
hodc cung cip nguyén liéu cho ché bién duoc liéu va thuc pham chirc ning thi
ngoai dam bao ning sudt con phai chi trong t&i chat lugng cua san pham theo tiéu
chuan hiru co va tiéu chudn GMP cua B Y té. Bé dat duoc tiéu chuan ndy, trong
quéa trinh san xuit khong dugc phép st dung phan bén hod hoc ciing nhu cac hoa
chat bao vé thyc vat. Day 1a thach thirc ma néng dan trong Chim ngay ¢ Pong Nai
s& phai d6i mat khi vin dé vé vé sinh an toan thuc pham dwgc quan tdm duoc quan
tam hon bao gio hét.

3.1.5. Dich hai va bién phap quan ly chinh trén cdy Chum ngay

Co6 dai va bién phap quan 1y: Sé liéu Bang 3.5 cho thiy sé ho 1am co bang
tay chiém da sé (87,5%), s6 ho st dung thube diét co chi chiém 12,5%. S6 ho st
dung thudc diét co chu yéu tap trung vao 8,2% ho trong Chum ngay véi muc dich
kinh doanh. Ngoai ra, qua trinh khao sat ciing cho thiy chi phi céng lao dong 1am
co, phun thudc thudc diét cé chiém ty 18 kha cao trong chi phi dau vao san xuat
Chum ngay.

Sau hai: Két qua diéu tra trong Bang 3.5 cho thdy c6 3 nhém sdu hai chinh
trén cady Chum ngay tai Pong Nai d6 1a sdu hai 14, siu hai qua va hat, nhén do va
rép sap chinh hut 1. Trong d6, sau hai 14 xuat hién nhiéu nhat chiém 71,7% ho
trdng, sau hai qua va hat ciing xuét hién véi ty 1¢ dang ké chiém 28,3% ho trong.

Bénh hai: S6 liéu diéu tra cho thy c6 30% ho trong thiy xuat hién bénh trén

14, 4% trén than va ré, 66% ho trong khdng phét hién dugc bénh. Hau hét ho trong
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(77,5%) khdng phun thudc trir sdu bénh cho Chim ngay va day 1a nhitng ho trong
v6i muc dich phi kinh doanh. C6 ty 1& dang ké (14,5%) ho trong sir dung thude hoa
hoc dé phun trir sdu bénh hai v6i 4 1an phun/nim, dic biét c6 8% s6 hd phun nhiéu
hon 4 lan/nim. S6 ho ndy chu yéu tip trung & cac hd san xuét rau xanh va lam
nguyén liéu cho cdng nghiép ché bién. Véi sb tan suit stir dung thude nhu vay kho
c6 thé dam bao san pham rau Chim ngay dat tiéu chuan vé sinh an todn thuc pham
cua Bo Y té.

Bang 3.5. M6t s6 dich hai chinh trén cdy Chim ngay tai tinh Dong Nai

Nhom dich hai chinh Ty 1€ ho (%)
Co dai
Lam co bang tay 87,5
Str dung thude diét co 12,5
Sau hai
Sau hai 14 71,7
Sau hai qua va hat 28,3
Bénh hai
Bénh hai than ré 4,0
Bénh hai trén 1a 30,0
Khéng phat hién dugc bénh 66,0
Phun thuéc hoa hoc
Khdng phun 77,5
Phun 4 lan/nim 14,5
Phun >4 lan/nim 8,0

3.1.6. Ning suiat Chim ngay trén dat canh tac néng nghiép & Pong Nai

Két qua diéu tra cac ho nong dan trong Chum ngay trén dat canh tac ndng
nghiép cho thiy ning suit 14 thuong pham cac gibng Chim ngay bién dong tir 10
dén 17 tin/ha/nim. Giéng Chum ngay Ninh Thuan cé ning suat dat tir 13 dén 15
tdn/ha/nim chiém 48,3% ho trong, gidng Chum ngdy dia phuong dat tir 10 dén 13
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tAn/ha/nim chiém 43,3% va cudi cing la gibng Chum ngdy Thai Lan dat tir 10 dén
12 tan/ha/ndm chiém 42,5% (Bang 3.6).

Mic di giéng Chum ngiy dia phuong duoc ngudi néng dan danh gia c6 kha
ning thich nghi cao véi diéu kién sinh thai tai Pong Nai, tuy nhién ning suit 1a
khéng cao. Gan ddy mot s6 ho noéng dan tién bo ¢ huyén Trang Bom, Xuan Loc
nhap gibng Chim ngay tir Ninh Thuan, Théai Lan vé trong. Qua danh gia so bo,
gidéng Chum ngay Ninh Thuan t6 ra kha thich nghi va cho ning suét la dat kha cao
(13 — 15 tan/ha/ndm); giéng Thai Lan sinh trudng kém, nhidm siu hai nhiéu nén
ning suit 14 dat thap hon ca. Két qua diéu tra & 8,2% ndng ho trong Chim ngay
kinh doanh cho thdy da s cac vuon Chum ngay c6 d6 dong déu thap, phan ly 16n,
anh huong dén ning suit va chat luong rau Cham ngay. Do viy, cac néng ho nay
déu mong muén st dung gidng Chum ngady chat luong tét dé trong, phuc vu san
Xuat.

Bang 3.6. Ning suit 14 trung binh cac gidng Chum ngay trong & Pong Nai

Giong Ning suat (tin/ha/nim) Ty 1€ ho (%)

Dia phuong (Pong Nai) <10 15,0
10 - 13 43,3

13-16 31,7

>16 10,0

Ninh Thuan <13 8,3
13-15 48,3

15-17 30,8

>17 12,5

Théi Lan <10 23,3
10-12 42,5

12-14 27,5

>14 6,7
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S liéu diéu tra cho thiy niang suét 14 trung binh cac giéng Chim ngay trong
tai Dong Nai 13 tuong d6i thap, thip hon nhiéu so véi mot sd béo cao cua cac tac gia
trén thé gioi (Foidl va ctv, 2001; Amaglo va ctv, 2006; Sanchez va ctv, 2006). C6
nhiéu nguyén nhan, song thiéu giéng phll hop dé trong va huéng dan quy trinh ky
thuat canh tac dugc coi 1a nguyén nhan chinh.

3.1.7. Hiéu qua kinh té san xuat ChUm ngay lam rau #n 1a & Pong Nai

Hiéu qua kinh té san xuit Chum ngdy 1am rau duoc tinh dya trén hai yéu t6
|a tong thu (ning suat 14 thuvong pham va gia thanh san pham), tong chi (gdm chi
phi vat tu va cong lao dong) va dugc thuc hién dua vao gia tri trung binh cua 8,2%
ho trong Chim ngay kinh doanh.

Két qua diéu tra chi phi san xuit Chim ngay cho thiy cong lao dong binh
quan khoang 28 triéu ddng/ha/niam, trong d6 cdng chim soc va thu hoach chiém ty
trong 16n 70% (19,6 triéu déng/ha/nam); chi phi vat tu 13 41 triéu dong/ha/nim,
trong d6 chi phi vat tu tir phan bon va thudc bao vé thuc vat chiém ty trong cao. Vi
ning suit trung binh 13,6 tin/ha/nam, gia ban khoang 20.000 dong/kg thi tong thu
la 272 triéu dong/ha/nim. Sau khi trir chi phi néng dan 16i khoang 203 triéu
ddng/ha/ndm. So voi mot sb cdy trong khac, hiéu qua trong Chum ngay lam rau ¢
DPodng Nai kha cao. Tuy nhién, hiéu qua kinh té ndy vin c6 thé dat duoc cao hon nira
thdng qua viéc ting ning suit (gidng va cac bién phap k¥ thuit) va gia thanh san
pham (chat luong va thuong hiéu san pham).

3.1.8. Tém hrge hién trang san xudt Chum ngay ¢ Pong Nai

- C6 8,2% ndng ho chiém 73,9% dién tich diéu tra du diéu kién dé phat trién
cay Chum ngay vi dét dai phu hop, kha ning tiép nhan khoa hoc k¥ thuat cao va sin
sang dau tu.

- Gibng trong pho bién 14 gidng Pong Nai, mot sé it 1a gidng Ninh Thuan va
Thai Lan. Hau hét nguoi dan khong chu dong duge gidng, phai mua gidng troi noi

hodc thu hai tir tu nhién, chwa c6 gidng khuyén cao dé trong.
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- Khoang cach trong khé thua, chu yéu 1 — 2 x 1 — 2 m. Ky thuat lam dat va
quan 1y co dai bang vat liéu phu dat it dugc cha ¥. Pa phan Chim ngdy duoc trong
thuan, mot sb trong xen vi cay tiéu, cay sin va cdy an qua.

- Liéu luong phan khoang bon cho cdy Chim ngay & cac nong ho trong kinh
doanh chua hop 1y, phan hitu co hdu nhu khong duoc st dung, do d6 chua dap tGng
yéu cau sinh trudng va phat trién cua cdy Chum ngay.

- K§ thuat thu hoach, thdi gian thu hoach chua pht hop véi muc dich trong
Chum ngay lam rau an la.

- Ning suét 14 Chum ngay thip va bién dong 16n, binh quan khoang 13,6
tan/ha/nam.

- Chi phi san xuit Chum ngay tuy thudc vao giai doan sinh truéng va muc
dich trong cta nong ho, binh quan tai 8,2% ho trong kinh doanh 14 69 triéu
déng/ha/ném. Hi¢u qua kinh té kha cao so v&i mdt s6 loai rau an 14 khac (203 triéu
ddng/ha/ndm), tuy nhién chua khai thac hét tiém ning ning sut va gia tri caa cay
Chum ngay lam rau.

- Tré ngai trong canh tac Chim ngay ¢ Pong Nai gdm: giéng, huéng din k¥
thuat, hiéu biét vé& an toan vé sinh thuc pham va thi truong dau ra.

Tir nhitng kho khin va tré ngai néu trén cho thiy can thiét phai co cac nghién
ctru vé da dang di truyén, chon giéng va cac bién phap k¥ thuit canh tac Chim ngay
lam rau in 14, giup ngudi din rat ngin thoi gian thu hoach, ting ning suit, chat
lwong va gia tri ctia san pham.

3.2. Thu thip va danh gia da dang di truyén cac giéng Chum ngiy tai mdt s6
tinh phia Nam béng chi thi phan tir RAPD
3.2.1. Phén tich da hinh DNA ciia sdu xuat xir Chim ngay

Yéu t6 anh hudng quan trong nhat dén két qua nhan ban DNA ngiu nhién
bang ky thuat RAPD la nong d6 DNA khudn. RAPD s& cho két qua khong chinh xac
néu nong do DNA khuon giita cac mau nghién ciru khong bang nhau (Bui Van Thang
va ctv, 2003). DNA genome cua sau mau Chum ngay, sau khi tach chiét duoc kiém

tra bang dién di (Hinh 3.1) va dinh luong bang may quang phd vi dinh luong
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NanoDrop, két qua cho thdy tit ca cac mau DNA déu khong bi dut gdy, co trong

lugng phan tir 16n va c6 d6 sach cao (ODaggpso = 1,8 — 2,0). Cac mau DNA dugc pha

lo&ing v6i ndng do nhu nhau (50 ng/pL), dé thuc hién phan tmg RAPD.

Hinh 3.1. Két qua chay dién di DNA t6ng s tach chiét tir mau 14
Clia S4U Xuat xir Chum ngay. 1: BT; 2: NT; 3: DN; 4: VT; 5: AG; 6: Chiatai

Bang 3.7. Sb loai phan doan DNA dugc nhan ban, s loai phan doan da hinh va sb

bing DNA duoc nhan ban, sé bang da hinh cta sdu mau phan tich véi moi

S6 loai Loai phan doan S6 bing Biang DNA
Tén  phan doan DNA da hinh DNA da hinh
moi  DNAdwge ooy ome Ty16 (%) "¢ Sélwong Ty 18 (%)
nhan ban nhan ban

OPC1 5 4 80,0 23 11 47,8
OPC2 8 6 75,0 32 20 62,5
OPC3 8 3 37,5 43 13 30,2
OPC4 8 7 87,5 29 23 79,3
OPC5 7 2 28,6 35 5 14,3
OPC6 9 6 66,7 32 14 43,8
OPC7 3 2 66,7 13 7 53,8
OPC8 15 9 60,0 60 24 40,0
OPC9 13 9 69,2 46 22 47,8
OPC10 4 2 50,0 20 8 40,0
Tong 80 50 62,5 333 147 44,1
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Két qua phén tich san pham RAPD thu duoc & Bang 3.7 cho thy, sir dung 10
doan mdi ngau nhién, mdi moi c¢6 chiéu dai 10 nucleotide dé phan tich 6 mau DNA
tach chiét tir 6 mau Chim ngay c6 xuat xt khac nhau thu dugc 80 phan doan DNA
dugc nhin ban ngiu nhién, trong d6 c6 50 phan doan da hinh, chiém 62,5%. Cac mdi
cho ty 1¢ phan doan DNA da hinh rat cao dao dong tir 28,6% (OPC5) dén 87,5%
(OPC4). Tong sb bang DNA dugc nhan ban, twong Gmg vai tong sé vach xuét hién
trén ban dién di d6 san phdm RAPD ctia 6 mau nghién ctru véi 10 moi 13 333 bing
DNA, trong d6 s luong bang DNA da hinh 1a 147 bing, chiém ty 18 44,1%, cac bing
c6 kich thude dao dong tir 0,4 kb dén 2,5 kb.

A G M -

Mbi OPC7

Mbi OPC8 Mbi OPC9 Mm'E)'Pcm

Hinh 3.2. Ban dién di do san pham RAPD cta sau mau Chum ngiy véi cic moi
ngﬁu nhién. M: thang chudn DNA 1 kb; 1: NT, 2: BT, 3: AG, 4: VT, 5: Chiatai; 6: DN

3.2.2. Méi quan hé di truyén giira sdu xuit xir cdy Chum ngay
Mbi quan hé di truyén gitta cdc mau Chim ngay ¢ muc d6 phan tir duoc
thiét 1ap dua trén co s su gidbng nhau hay khac nhau vé s6 phan doan va kich

thudce cua cac phan doan DNA duogc nhan ban ngau nhién, dugc thé hién bang so6
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vach va vi tri cta cac vach trén ban dién di d6 san phim RAPD v&i mdi moi
ngau nhién. Sé liéu sau khi dugc ma hoa thanh ky ty 1 va 0, duoc xir Iy bang
phan mém NTSY Spc version 2.2, két qua phan tich duoc trinh bay dudi dang ma
tran hé s twong dong (Bang 3.8) va biéu do hinh cay. Két qua thu dugc cho thiy
hé s6 twong ddéng di truyén timg cip mau nam trong khoang tir 0,59 — 0,77 (twong
g voi tir 59 — 77%). Muc do da dang di truyén (DNA) gitra cac xuat xir Chum
ngay nam trong khoang tir 0,23 (1-0,77) - 0,41 (1-0,59) (twong dwong 23 — 41%).
Diéu nay cho thiy 6 mau cdy Chum ngay thu thap tai cac xuat xtr khac nhau c6
muc do da dang vé DNA genome kha cao.

Bang 3.8. Ma tran biéu dién hé s twong ddng gitta S4u xuat xr Chim ngay

Giong NT BT AG VT Chiatai DN
NT 1,0000000

BT 0,7681159 1,0000000

AG 0,7272727 0,7313433 1,0000000

VT 0,7205882 0,6760563 0,6323529 1,0000000

Chiatai 0,6119403 0,5942029 0,5937500 0,6153846 1,0000000

DN 0,7230769 0,6521739 0,6060606 0,7580645 0,6666667 1,0000000

Dua vao gia tri hé sb twong dong di truyén giita cac mau khi so sanh véi
nhau, phan mém NTSY Spc 2.2 tu dong sip xép cac mau c6 hé sb twong dong cao
vao mot nhom va két qua thu duge mot biéu dd hinh cay phat sinh thé hién mébi quan
hé di truyén giita 6 xuat xit Chum ngay (Hinh 3.3). Biéu d6 hinh cay biéu dién moi
quan hé di truyén cta 6 xuat xr Chum ngay chia thanh 2 nhanh: Nhanh 1 bao gom 5
Xuat xr Chim ngay thu thap tai cac tinh phia Nam Viét Nam (Ninh Thuén, Binh
Thuan, An Giang, Ba Ria — Viing Tau va Pdng Nai) duoc phan 1am 3 nhom la, 1b va
Ic. Nhanh 2 chi c6 giéng Chiatai Thai Lan. Nhanh 1 va nhanh 2 c6 mirc d6 tuong
ddng di truyén 14 0,62. Trong nhanh 1, xuat x& Ninh Thu4n va Binh Thuan c6 hé sb

trong ddng di truyén cao nhat 0,77 xép vao mot nhom. Xuat xi Viing Tau va Dong
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Nai dugce xép vao mot nhom voi hé sb twong dong 1a 0,76. Piéu ndy cho thiy muc
d6 turong dong gitra cac xuat xir kha phl hop véi phan bé vé mat dia 1y.

Phan tich DNA genome cua 6 xuit x&r Chum ngdy bang chi thi RAPD st
dung 10 doan moi ngiu nhién chi ra mirc do da dang di truyén giita cdc xudt xr ndm
trong khoang 23 — 41%. Két qua ndy cho thiy xuit xir Chum ngay Ninh Thuan véi
Binh Thuan, Pdng Nai voi Viing Tau ¢ mie d6 da dang di truyén thap; gitta 5 xudt
xtr chum ngay trong nudc véi xuat xir Chim ngdy Théi Lan c6 mirc do da dang di
truyén khd cao. Nam xuat x& Chum ngay thu thap tai nim tinh Ninh Thu4n, Binh
Thuan, An Giang, Viing Tau va Péng Nai ndm trong ciing mot nhém; xuat xir con
lai, gibng Chiatai cia Thai Lan nim mot nhom riéng, voi hé sb sai khac giira hai

nhom la 38% (1 - 0,62).

la |NT

| i

AG

Chiatai

T T  § T | T T ] T
0.62 0.65 0.69 0.73 0.77
Coefficient

Hinh 3.3. So db hinh cay biéu dién mdi quan hé di truyén

ctia AU Xuat xir Chim ngay

Tir két qua nghién ctu trén két hop mo ta vé hinh thai cua Olson (2002) va
quan sét cua tac gia trong qué trinh thu thap c6 thé khang dinh rang: cac mau Chum
ngdy trong nghién ctru déu thudc cling mot loai. Pay 1a co so dir liéu quan trong

trong cong tac chon gidng cidy Chim ngay phuc vu san xuit & Viét Nam.
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3.3. Anh hwéng ciia mat do trong dén sinh truéng va ning suit nim giong
Chum ngay trong tai Pong Nai
3.3.1. Anh huéng ciia mat do dén sinh trudéng nim giong Chum ngay

- Chiéu cao cay

Trong cung mat do, chiéu cao ciy trung binh cac gidng thi nghiém trén dat
xam phu sa c6 (dat xam) va dat do bazan (dat do) ting cung vé6i thoi gian, ¢d sy
khéc biét co ¥ nghia (P<0,05) & tuan thtr 1 — 8. Chiéu cao cdy cua cac gidng ting
nhe & tudn 1 — 6, ting manh & tuan tht 7, 8 ¢ hai nén dét thi nghiém. Diéu ndy c6
thé giai thich ¢ tuan tha 7 bo r& Chum ngiy d4 phét trién kha hoan thién, c6 kha
nang hap thu dinh dudng tir dat t6t nén téc do sinh trudong chiéu cao dién ra manh.
Gidng cao nhét 1a Ninh Thuan (63,6; 70,6 cm), thip nhat 1a giéng Chiatai Thai Lan
(55,0; 56,5 cm) tuwong tng trén hai loai dat nghién cuu.

Két qua nghién ctru cho thiy trong cling mot giéng, mat do tréng c6 anh
hudng dén chiéu cao cay cac giéng thi nghiém trén hai loai dat véi do tin cay 99%
(P<0,01) & tuin tha 6 — 8. Mat do trong 200 cdy/m® cho chiéu cao cay trung binh
cao nhat (68,5; 71,1 cm), ké dén 12 mat do 133 cay/m” (58,2; 62,4 cm) va thip nhét
la mat do 100 cay/m® (49,8; 52,6 cm) & tudn thir 8, twong Umg v&i 2 nén dit nghién
clru.

Khong c6 su tuong tac giita gidng va mat do trdng dén chiéu cao cdy Chum
ngay (P>0,05). Song chiéu cao cdy cia cac giéng trong véi mat do 200 cay/m’ dat
cao nhét khi so sanh v&i cac t6 hop con lai (dat tir 65,2 — 81,0 cm) & db tin cay 99%
(P<0,01).

- S6 1a kép/cay

Chi tiéu sé 1a kép/cdy dong vai trd quan trong trong viéc hinh thanh ning
suat 14. Két qua nghién ctu cho thdy trong cling mat do trong c6 su khac nhau vé
chi tiéu sé 14 kép/cay giira cac gidng tham gia thi nghiém tir luc gieo dén khi cay dat
8 tuan tudi. Trén nén dat xam, s6 1a kép/cly cua cic giéng tham gia thi nghiém
khéng c6 su khac biét thong ké (P>0,05) ¢ tudn thtr 1,3,5,6,7. Nguoc lai trén nén dat

do, s6 14 kép/cay gitra cac giéng co su khac biét y nghia (P<0,01) ¢ giai doan tir luc
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gieo dén khi cdy dat 8 tuan tudi. O ca hai nén dat nghién ctu, sé 1a kép trung
binh/cay c6 xu huéng giam dan tir tuan thir 1 dén tuan tha 5, sau d6 tang dan. O
tuan thir 8, cac gidng khac nhau c6 sb 14 kép/cay khac nhau cé y nghia thong ké
(P<0,01), trong d6 giéng co6 sd 14 kép/cay cao nhat 1a gibng Ninh Thuén (9,0; 9,2
14), ké dén 1a giéng Binh Thuan (8,6; 8,5 14), thip nhét 1a gidng Thai Lan (7,9; 8,0
14), twong ng v6i hai loai dat nghién ctru (Bang 3.8). Nghién ctru ndy chi ra rang
cac gidng Chum ngay d4 phan tmg khong gidng nhau v6i didu kién thoi tiét, khi hau
va dat dai tai hai diém nghién ctu.

Trong cing mot gidng, mat do trong khac nhau cho sd 14 kép/cdy khac nhau
& do tin cay 99% (P<0,01) & tat ca thoi diém quan sat. O tudn tht 8, mat do 100
cay/m? c6 s6 14 kép/cay cao nhat (9,4; 9,4 1), ké dén 12 mat d6 133 cay/m* (8,8; 8,8
14), thip nhét 1a mat d6 200 cay/m? (7,1; 7,3 |4), Gmg v&i hai dat nghién ctru.

Theo Lyons (1968), mat do cdy trong ting s& 1am ting toc do sinh truong cia
cdy, do d6 1am ting chiéu cao cdy. Sinh truéng cua cdy trong phu thudc vao su tac
dong qua lai giira yéu td bén trong va bén ngoai, vao nhu cau dinh dudng va hé
thdng céu tao cua cay. Khi ting mat do cay trong trén don vi dién tich s& dan t6i sy
canh tranh V& dinh dudng va anh séng giira cac ca thé. O mat do 200 cay/m? su
canh tranh vé cac yéu t thiét yéu nhu dinh dudng, 4nh sang dién ra rdt manh, 1am
cac 14 phia dudi rung nhiéu. Nguoc lai, ¢ mat d6 trong 133 céy/m2 va 100 Cély/m2
c4c 14 phét trién binh thuong do mirc d6 canh tranh dién ra it hon.

Sy twong tac giita giébng va mat do trong dén sb 1a kép/cay Chum ngay tai
thoi diém cdy dat 8 tuan tudi cO ¥ nghia thong ké (P<0,01) trén dit xam phu sa co,
(P<0,05) trén dit d6 bazan. Trén hai loai dat, cac kiéu két hop xép hang kha 16 rang
theo mat do va gidng, trong d6 giéng Ninh Thuén trong v6i mat 6 100 cay/m? cho
s6 14 kép/cdy dat cao nhat, ké dén 1a giéng Binh Thuan trong v6i mat do 100
cay/m®. Giéng Thai Lan trdng véi mat do 200 cay/m’ cho sb 14 kép/cay thip nhét
(Bang 3.9). Diéu nay chimg t6 giéng va mat do trong c6 anh hudng tich cuc dén sb

|4 kép/cay, la chi tieu quan trong hinh thanh 1én nang suét ca thé ciy Chim ngay.



Bang 3.9. Anh huéng cua mat do trong dén sinh truong nam gidng Chum ngay tai
thoi diém 60 NSMM (tuan 8)

Pit xam phu sa co

DAt dé bazan

Chi  Glong Mat d6 trong (cay/m°) (A) Mat d6 trong (cay/m°) (A)

tiéu (B) TBB TBB
100 133 200 100 133 200

TL 46,7 53,3 652 550d 47,2 56,1 66,2 565¢€

BT 52,2 60,4 706 61,1b 522 62,5 689 612c

Chiéu  NT 54,5 62,8 734 636a 60,8 69,9 810 706a

cao PN 48,4 58,2 670 578c 541 64,9 71,1 634b

(cm) BR 47,5 56,6 66,6 56,9c 49,0 58,8 68,2 58,64
TBA 498c 582b 685a 526¢c 624b 71,1a

CV%=177;Fa ;Fg ;Fa™ CV%=175;Fa ;Fg ;Fa™

TL 86def 84f 68i 79d 87d 85d 69g 80c

BT 9,7b 90cd 7,39 86D 94b 8,8 cd 74¢ef 85b

S NT 103a 92c 759 90a 104a 94b 78e 92a

la/cdy DN 9,2c 86ef 69hi 82c 94b 89bcd 74efg 85b

(18) BR 9,1c 88cde 72gh 84c 93bc 8,7d 72fg 84b
TBA 94a 8,8b 7,16 ¢ 94a 8,8b 7,37cC

CV% =6,8,Fa ;Fs ;Fas CV%=6,4,Fa ;Fs ;Fawg

TL 6,5 5,7 4,8 5,7 ¢ 6,7 5,9 5,0 59c

BT 7,2 6,4 5,6 6,4b 72 6,6 5,8 6,5b

Puong  NT 7,7 6,8 5,9 6,8a 7.8 7,0 6,2 7,0a

kinh DN 6,9 6,3 5,3 61b 70 6,5 5,5 6,3b

(mm)  BR 6,8 6,2 5,5 62b 69 6,3 5,8 6,3b
TBA 70a 63b 54c 71a 64b 57c

CV%=7,0; Fa ;Fg ; Fas™

CV% =69 Fa ;Fg ; Fag™

Trong cung mot nhém trung binh, cac gia tri c6 cung ky tu di kém khac biét khéng c6 v

nghia thong k& mic P < 0,05. *: khac biét ¢ y nghia vé mit thong k& & mirc P<0,05; **:

P<0,01; ns: la sai khac khong c6 y nghia thong ké (chi tiét xem Phu luc 10).

- Buong kinh than

Két qua nghién ctru cho thiy trong cling mat do trong, dong thai ting truong

dudng kinh than cua cac gibng Chim ngay khac nhau c6 y nghia théng ké (P<0,01)

& giai doan tir tudn 1 — 8. Gibéng c6 duong kinh than 16n nhat & 60 NSMM (tuan 8)
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la gidng Ninh Thuén (6,8; 7,0 mm), ké dén 13 giéng Binh Thuan (6,4; 6,5 mm), thip
nhat 1a giéng Thai Lan (5,7; 5,9 mm), tuong Gng trén hai loai dat nghién ciu (Bang
3.9).

80
70 /A
60 —TL
7 | —8-BT
S |40 NT
& |30 -
g | 20 - =>é=DN
Q
,_(5 10 =i=BR
6 O T T T T 1
4 5 6 7 8  Tudi cdy (tuan)
10
8 ——TL
< 6 - == BT
8 —>=DN
xz% 2
=i=BR
O T T T T 1
4 5 6 7 . \
Tudi cay (tuan)
8
7
E |® ——TL
§ ST & —@-BT
S | 4
= e NT
g 3
) e DN
E |2
5 1 =i=BR
O T T T T 1 N .
4 5 6 7 8 Tudi cay (tuan)

Hinh 3.4. Pong théi sinh trudng cua cac gidng Chum ngay

trén nén dat do bazan huyén Cam My, Pong Nai
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Trong cung mdt gidng, mat do trong khac nhau cho dudng kinh than khac
nhau & do tin cdy 99% (P<0,01) tir tudn thir 6 — 8. C6 su ting 1&n vé& dudng kinh
than cling vai thoi gian, trude hét & mat do thua, sau d6 1a mat do trung binh va cudi
cung la mat d6 day ¢ ca hai loai dat nghién ctu. Sinh trudng cia cay trong 13 qua
trinh gia ting khong thuan nghich vé kich thudc va sb luong té bao, phu thudc vao
yéu t6 bén trong va bén ngoai (Lauria va Ries, 1950; Black va Edelman, 1970).
Janick (1972) cho rang, cang ting cudng su canh tranh vé cac yéu t sinh théi (yéu
t6 bén ngoai) thi cang 1am giam su sinh trudng cua cac ca thé. Do vay, mat do trong
thua c6 duong kinh than 16n nhat, nho nhét 12 & mat do trong day.

Khong co su twong tac gitra gibng va mat do trong dén duong kinh than cay
Chum ngay (P>0,05) trén hai loai dat nghién ctu ¢ thoi diém 60 NSMM. Gidng
Chum ngay Ninh Thuan trong v6i mat d6 100 cdy/m* cho duong kinh than dat cao
nhét, ké dén 1a trong v6i mat do 133 cay/m? va cudi cling 1a mat do 200 cay/m? trén
hai loai dat nghién ctru (Bang 3.9).

-S4 lugng cay chét sau cac dot thu hoach

Sb luong cdy sbng sot trén mot don vi dién tich khong nhitng 1 chi tiéu cdu
thanh niang suat ma con phan anh rd nét tinh trang sinh trudng cia cay.

Két qua nghién ctu ¢ Bang 3.10 cho thay & cung mat do trong, cac gidng
khéc nhau c6 sb lugng cay chét (sau 5 dot thu hoach) khac nhau c6 y nghia théng ké
(P<0,01). Trong d6 giéng Thai Lan c6 sb ciy chét nhiéu nhit (45,0; 42,6 ciy), ké
dén 1a giébng Ba Ria (43,0; 40,8 cay), thap nhat 1a gidng Pong Nai (37,7; 34,3 cay)
twong (mg trén hai loai dt nghién ctru. Két qua nay chimg to cac gidng da phan tng
khac nhau véi cing diéu kién thoi tiét, dat dai va ché do canh tac nhu nhau, phy
thudc vao dic tinh di truyén cta timg giéng. Trong d6, gibng Chum ngiy Pong Nai
va Ninh Thuén to ra thich nghi hon ca nén sé luong ciy chét trong giai doan 100 —
280 NSMM thip nht.
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Bang 3.10. Anh hudng ctua mat d6 trong dén s luong cdy chét nim giéng Chum

ngay giai doan 100 — 280 NSMM

Giai Pit xam phu sa co

DAt dé bazan

doan Giong Mat dd (cay/m°) (A)
(NSMM) (B) 100 133 200

Mat dé (cay/m>) (A
TEB at do (cay/m°) (A) TEB
100 133 200

TL 2,6 3,0 13,0

BT 2,6 2,0 11,0
NT 2,0 2,3 10,6
100-160 bN 1,6 1,0 9,3

BR 3,0 2,6 13,0

6,2a 3,0 3,3 12,3 6,2a
52ab 2,6 2,3 10,6 52b
5,0 bc 2,0 2,3 9,6 4,6 bc
40c 1,6 1,6 8,3 38¢c
6,2a 3,3 3,0 12,6 6,3a

TB A 24D 22b 1l4a

25b 25b 10,7a

CV%= 20,3, FA*; FB*; FA*an

CV%= 18,5, FA*; FB*; FA*an

TL 14,0 19,0 42,0
BT 13,3 19,0 38,0
NT 11,6 17,0 36,6
160-220 bN 10,3 16,0 33,0
BR 12,6 18,3 34,0

25,0a 13,0 18,0 41,0 24,0 a
23,4ab 12,3 18,0 370 224ab
21,7Db 10,6 16,0 35,6 20,7Db
19,7¢c 9,3 15,0 32,0 18,7¢c
216D 11,6 17,3 33,0 20,6 b

B 124c 178b 36,7a

11,3c 16,6b 35,7a

CV%=38,3; FA*; FB*; Fasg™

CV%= 38,7, FA*; FB*; Fasg™

TL 7,0 9,6 24,6
BT 6,6 9,6 23,3
NT 50 9,3 21,3
220-280 bN 6,0 8,3 21,6
BR 7,3 12,0 26,0

13,7 6,0 8,6 226 124ab
13,2 5,6 8,6 220 121ab
11,8 4,0 8,3 20,0 10,7b
12,0 50 7,3 226 116ab
15,1 6,3 11,0 24,3 13,8a

B 6,4c¢C 98b 234a

53b 88Db 223a

CV%=19.2; FA": Fg': Fasg™

CV%= 18,8, FA*; FB*; FA*an

TL 23,6 31,6 79,6
BT 22,6 30,6 72,3
NT 18,6 28,6 68,6
bN 18,0 25,3 64,0
BR 23,0 33,0 73,0

Tong
(100-280)

45,0 a 22,0 30,0 76,0 42,6 a
41,8 Db 20,6 29,0 69,6 39,7Db
38,6 c 16,6 26,6 65,3 36,2 ¢
357¢ 16,0 24,0 63,0 34,3c
43,0ab 21,3 31,3 70,0 40,8ab

TB 212c 298b 715a

19,3c 2822b 68,8a

CV%=17,2, FA**; FB**; Fasg™

CV%=7,5; FA**; FB**; Fasg™

Trong cung mot nhém trung binh, cac gia tri c6 cung ky tu di kém khac biét khéng c6 v

nghia thong k& mic P < 0,05. *: khac biét ¢ y nghia vé mit théng k& & mirc P<0,05; **:

P<0,01; ns: la sai khac khdng cd y nghia thong ké.
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Mat do trong c6 anh hudng rd nét dén sb luong cay chét sau 5 dot thu hoach
(giai doan 100 — 280 NSMM) & d6 tin cay 99% (P<0,01). Mat do trong 200 ciy/m’
c6 sb cay chét nhiéu nhét (71,5; 68,8 cay), ké dén 14 mat do 133 cay/m? (29,8; 28,2
cdy), thdp nhat 12 & mat o 100 cay/m’ (21,2; 19,3 cay). Sé¢ di diéu ndy xay ra la vi &
mat do day su canh tranh vé dinh dudng, anh sang dién ra manh, siu bénh hai nhiéu
hon, din dén s6 cdy chét nhiéu hon.

Khong c6 sy tuong tac giita gidng va mat do trong dén s luong cay chét &
giai doan theo d&i 100 — 280 NSMM (P>0,05). Giéng Chum ngiy Ddng Nai va
Ninh Thuan trong v6i mat do 100 cay/m’ c6 sé luong cay chét it nhit sau 5 1an thu
hoach.

- Mitc d6 nhiém sau bénh hai: Quan sat cho thiy sau an 14 xuat hién tir giai
doan cdy con dén trudng thanh, trong d6 nguy hiém nhat 13 siu to hai 14, gay hai
nhiéu & thoi diém cudi mua mua (thang 10, 11). Ngoai ra con xuét hién nhén do, bo
phan tring gay hai chu yéu trén cac 1a truong thanh céc gidng tham gia thi nghiém.

Trong cac bénh hai cdy Chum ngdy duoc ghi nhan, bénh vang la vi khuan c6
muc do gay hai 1on nhét, dic biét trong diéu kién mua mua, toc do lay lan rat nhanh.
Vuon ciy bi bénh ngay & giai doan dau tién khi cdy moc mam dugc 14 ngay cho
dén thoi ky thu hoach. Quan sat vét bénh trén 14 cho thiy dau tién 14 don xuat hién
mot vai chAm mau nau xam, sau d6 1on 1én thanh ddm mat cua va lam cho toan bo
14 don chuyén thanh mau vang sang roi rung. O thoi ky cdy con, ngoai lam 14 vang,
rung bénh con lam cho than cay théi, than gdy ngang va chét rap. Thoi ky cay 16n,
téc do 1ay lan rat nhanh, 1am cho toan b 14 trén than chuyén mau vang, 14 rung chi
con lai canh nhanh va than. Trén than, vét bénh xuat hién cac mun céc nhod phan bd
tir ¢ ré dén dén vi tri 14 that dudi clng, bénh 1am cdy ngimg sinh trudng, sau mot
thoi gian cay chét. Theo quan sat, gidng Thai Lan c6 mirc d6 nhidm bénh cao nhit,
ké dén 12 giéng Ba Ria, Dong Nai, it nhét 14 gibng Ninh Thuan.

3.3.2. Anh huéng ciia mat do trong dén niing suit nim giong Chum ngay
Ning suit cdy trong noéi chung va cdy Chum ngay néi riéng duoc xac dinh

trén co SO nang suat cua ting ca thé va cia toan quan thé. B¢ c6 dugc nang suat toi
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vu trén ddng rudng, nha ndng hoc can phai xac dinh duoc mat do tbi thich dé tdi da
hod ca ning suat ca thé va niang suit clia ca quan thé. Theo Ablett va ctv (1984), c6
su tuong tac chit gitta gidng va mat do tréng & nhiéu ciy trong, c6 nghia 1a cay
trong s& cho ning sut cao & mot mat do trong thich hop. Két qua nghién ctru duoc
trinh bay ¢ Bang 3.11.

- Nang suat sinh khéi c4 thé (SKCT)

Két qua nghién ctru cho thdy nang suat SKCT trunh binh gitra cac gidng khac
biét co y nghia thong k& & tat ca cac lan thu hoach, trén hai loai dat nghién ciru.
Ning suat SKCT trung binh V& co ban giam stt sau mdi 1an thu hoach, thé hién o ¢
dot thu hoach thir 2 va 5 (Hinh 3.6). Tong ning suit SKCT qua 5 lan thu hoach giira
cac gidng c6 sy khac biét vé mit thong k& (P<0,01). Trong d6, cao nhat 1a gidng
Ninh Thuan (120,4 va 138,9 g/cay), ké tiép 1a giong Binh Thuan (111,9 va 125,6
g/cay), Pong Nai (105,8 va 130,2 g/cay) va cudi cung la giong Thai Lan (92,1 va
110,2 g/cay), twong tmg v6i hai loai dat (Bang 3.11). Niang suat SKCT 1a phan sinh
khéi tuoi thu duoc sau thu hoach ctiia mdi ca thé gom than, canh va 1a. Nhu vay,
gidng nao c6 kha nang sinh truong tot, kha niang tai sinh manh, than canh 14 phat
trién thi cho ning suat SKCT cao va diéu ndy giai thich vi sao gidng Chum ngay
Ninh Thuan cho ning suit SKCT dat cao nhét.

Mat d6 trong c6 anh hudng dén ning suat SKCT trung binh cac giéng Chim
ngay & do tin cay 99% (P<0,01). Trong d6, mat dd 100 cAy/m? cho ning suit SKCT
trung binh cao nhét (108,8; 132.9 g/cdy), theo sau la mat do 133 cay/m® (110,5;
126,1 g/cay) va cudi cung 1a mat d6 200 cay/m® (97,8; 60,8 g/cdy), twong tmg trén
hai loai dat (Bang 3.11). Két qua nay duogc cho 1a phan anh khach quan khi Chum
ngay trong v6i mat do 100 cay/m?, cay sinh trudng tot hon, c6 sé 14 va dudng kinh
than cao hon mat do 200 céy/mz.

Khong ¢ su twong tac gitta giébng va mat do trong dén ning suat SKCT
(P>0,05). Nhung t6 hop giita giéng Ninh Thu4n va mat d6 100 cay/m? cho ning
suat SKCT dat cao nhat (124,0; 149,2 g/cay), thip nhét 1 giita gibng Thai Lan véi
mat d6 200 cay/m? (84,0; 101,1 g/cay).
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Bang 3.11. Anh hudng ctua mat d6 trong dén ning suit nim giébng Chum ngay sau 5

lan thu hoach/nam

Ni Gid DAt xam phu sa co DAt d6 bazan
| < <
Sjgf (;’g Mitdo wong (ciyim) (A)  _ Mardguéng (e@ym?) (A)
100 133 200 100 133 200
TL 959 95 840  921e 1181 1114 101,01  1102d

BT 114,8 116,3 104,6 1119b 134,0 126,9 115,9 1256 b
NT 124,0 124,5 112,8 120,4 a 149,2 140,9 129,7 138,9 a

(Sg};g) PN 109,0 110,4 98,2 105,8¢c  139,4 130,8 1205  130,2b
BR 100,4 104,7 89,5 98,2 d 123,7 120,5 108,1 117,4c
TBA 1088a 1105a 978b 1088a 132,9a 126,1ab 1150b
CV% =175, Fa ;Fg ; Fag™ CV%=77,Fa ;Fg ;Fag™
TL 95,9 128,3 168,0 130,7e 1181 148,2 202,2 156,2d
BT 114,8 154,6 209,2 159,6b  134,0 168,7 2319 1782hbc
SKLT NT 124,0 165,7 2256 171,7a 14972 1874 259,4  198,7a
(thevha) PN 109,0 146,8 196,4  150,7c 1394 174,0 241,0 1848b
BR 100,4 139,3 179,1 139,6d 1237 160,2 216,2  166,7 cd
TBA 1088c 1469b 1956a 1329c 167,7b 230,1a
CV%=17,6;Fa ;Fg ;Fag™ CV%=6,7;Fa ;Fg ; Fag™
TL 26,4 34,0 28,9 29,8 30,5 35,7 31,9 32,7d
BT 32,2 41,1 36,4 36,5b 34,6 39,9 36,7 37,1 bc
NT 34,6 43,4 39,0 39,0a 38,5 45,1 41,2 416a
(LIZ;;; PN 30,0 38,1 34,2 34,1¢ 36,0 42,1 38,2 38,8b
BR 28,2 36,3 31,0 31,8d 31,9 38,6 34,2 349¢
TBA 303c 386a 339b 343b  403a 36,4b
CV%=6,9;Fa ;Fg ;Fasg™ CV%=6,0;Fa ;Fg ;Fasg™
TL 22,1 23,1 25,4 235¢e 24,0 23,9 26,8 249¢e
BT 26,7 27,2 29,6 27,8b 27,9 27,3 30,5 28,6 b
NT 28,6 28,7 30,5 29,3a 30,5 29,8 32,0 30,8a
(Lt:;g) PN 24,9 25,7 28,5 26,3 ¢ 27,7 27,3 30,3 28,4b
BR 23,5 24,3 26,7 24,8 d 25,3 25,5 28,1 26,3 ¢
TBA 252b 258b  282a 271b  268b 295a
CV%=6,0;Fs ;Fg ; Fag™ CV%=78;Fa ;Fg ;Fag"™

Trong cung mot nhém trung binh, cac gia tri c6 cung ky tu di kém khac biét khéng c6 v
nghia thong k& mic P < 0,05. *: khac biét ¢ y nghia vé mit théng k& & mirc P<0,05; **:
P<0,01; ns: la sai khac khéng c6 y nghia thong ké (chi tiét xem Phy luc 10).
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S liéu nghién ctru ciing cho thdy ning suat SKCT trung binh cua cac gidng
trong trén dat do bazan cao hon trén dat xam phU sa ¢6 trong cung diéu kién canh
tac nhu nhau. Két qua nay dugc cho 1a Chiim ngay trong trén nén dat do bazan giau
dinh dudng, thém vao d6 lugng mua & khu vuce ndy ciing cao hon khu vuc b tri thi
nghiém trén dit xam phu sa co, do vy d4 lam ting nang suat SKCT.

- Ning suét sinh khéi 1y thuyét (SKLT)

Két qua nghién ctu cho thiy ning suit SKLT cua cac gidng tham gia thi
nghiém khéac nhau c6 y nghia thong ké (P<0,01). C6 su giam sut ning sudt SKLT
cac gidng theo thoi gian va sé 1an thu hoach & hai diém nghién ctu. Giéng Ninh
Thuan c6 ning suat SKLT cao nhét (dat 171,7; 198,7 tin/ha/nam), ké dén 1a giéng
gibng Binh Thuan, Pong Nai va cubi cing la giéng Thai Lan (130,7; 156,2
tan/ha/nam), twong Gmg trén hai loai dat. Trén nén dat do6 bazan, giéng Dong Nai
cho ning suat SKLT cao hon giéng Binh Thuan, diéu nay duoc giai thich do giéng
Pong Nai la gidng dia phuong, thich nghi cao véi diéu kién khi hau, thoi tiét, dat
dai tai khu viee CAm M¥ nén sinh trudng, phat trién t6t hon.

C6 sy khac biét théng ké & mirc xac suat (P<0,01) vé nang suat SKLT trong
& mat do khac nhau va & céc 1an thu hoach. Mat do 200 (:€1y/m2 cho nang suat SKLT
dat cao nhét (195,6; 230,1 tin/ha/nim), ké dén 1a mat d6 133 cay/m”® (146,9; 167,7
tAn/ha/nam) va cudi cling 1a mat o6 100 cay/m® (108,8; 132,9 tin/ha/nim), twong
mg hai loai dat nghién ciu. Theo Ball va ctv (2000), ning suit SKCT giam & mét
d6 day, nhung duoc bl vao nhiéu hon nhd sé luong cdy trén don vi dién tich va
diéu nay lam ting nang suat SKLT khi ting mat d6 ciy trong. Két qua nghién ctiu
nay cao hon so vdi bao cao cua Foidl (2001) dugc thuc hién ¢ Nicaragua (97,10
tAn/ha/nim), Amaglo va ctv (2006) thuc hién ¢ Ghana (101,5 tin/ha/nam). Khong
c6 sy twong tac giira gidng va mat do trong dén ning suat SKLT (P>0,05).

- Ning suat 14 thuong pham (ngon va |14 non) 1 chi tiéu quan trong nhat ddi
V6i san xudt Chum ngdy 1am rau an 1a. Két qua nghién ctru ¢ Bang 3.11 cho thay
ning suit 14 thuong pham ly thuyét (LTPLT) va 14 thuvong pham thuc thu (LTPTT)
cac gidng tham gia thi nghiém khéc biét co ¥ nghia théng ké (P<0,05) & céc lan thu
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hoach. O 1an thu hoach dau tién, tai thoi diém ciy dat 60 NSMM, ning suit 14
thuong pham dat cao nhat, sau d6 giam dan va giam manh mé & 1an thu hoach tht
5. Tong ning suét 14 thuong pham cua cac giéng sau 5 1an thu hoach khéc biét co ¥
nghia théng k& (P<0,01), trong d6 giéng c6 ning suat LTPTT cao nhat 1a gidng
Ninh Thuan (29,3 va 30,8 tin/ha/nim), ké dén 1a gidng Binh Thuan (27,8 va 28,6
tdn/ha/nim), Dong Nai (26,3 va 28,4 tin/ha/nam), thip nhit 13 giéng Thai Lan (23,5
va 24,9 tin/ha/nam), tuong Gng v4i hai loai dat nghién ciru.

Gidng Chum ngay Ninh Thuan trong nghién ctru ndy cho ning suat LTPTT
cao nhét trén ca hai loai dat 1a do chling c6 s6 14 kép/cay nhiéu, dién tich 14 16n do it
bi sau bénh hai va sé luong cay chét sau mdi dot thu hoach thap hon so véi céc
gidng con lai. Ngoai ra, con c6 nhitng dic tinh néng hoc qui, duoc hinh thanh trong
diéu kién khac nghiét cia tinh Ninh Thuan nhu dat can cdi, kho han va gi6 bién, do
d6 khi trong trong diéu kién canh tac & Pong Nai, cac dic tinh nay d4 thé hién tinh
wu viét, nhat 1 trén nén dat d6 bazan giau dinh dudng, cho ning suit cao nhit trong
hai loai dat nghién ctru.

Két qua nghién ctru cling cho thiy ning suat LTPTT trung binh cac giéng
trong nghién ctru nay déu cao hon nhiéu so véi ning suét trung binh caa ho nong
dan tinh Pong Nai (13,6 tin/ha/nam). Két qua nay 1a do hat gidng sir dung trong
nghién ctru thu hai tir cdy me tt, dugc tuyén chon ki nén chat luong giéng tét hon,
trong khi cac nong ho sir dung hat giéng troi ndi, chat luong kém. Mat d6 trong
trong nghién ctru cao (1 triéu cay/ha), trong khi & nong hd khoang 5.000 — 10.000
cay/ha. Ngoai ra, ki thuét canh tac trong 4p dung nghién ciu tién tién hon so véi
nong ho.

Sb liéu Bang 3.11 cho thiy mat d6 trong khac nhau cho ning suit 14 khac
nhau & do tin cdy 99% (P<0,01). Trong d6 mat do trdng 200 ciy/m? cho ning suét
LTPTT cao nhat (28,2; 29,5 tin/ha/nim), mat do trong 100 va 133 Cély/m2 cho nang
suit LTPTT twong duwong nhau (25,2 — 27,1 tin/ha/niam), Gng voi hai loai dat. Cac
bdo cdo cia Norman (1992) va Foidl (2001) chi ra rang viéc ting mat do trong

khong anh huong dén sinh trudng cta cac ca thé néu mat do y dudi ngudng canh
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tranh giita cac ca thé. Tuy nhién, khi mat d6 qué cao, sy canh tranh vé cac yéu tb
sinh trudng thiét yéu giita cac ca thé dién ra manh thi ning suit giam. Ning suat ca
thé giam nhung ning suit trén toan don vi dién tich ting khi trong voi mat do day.

Do viy, nang suit LTPTT & mat d6 200 cay/m® dat cao nhét trong cac mat do trong.

Anh hwéng ctia giéng dén ning suat LTPTT

B D3t xam
m b4t dd
TL BT NT DN BR

Hinh 3.5. Anh huéng cta giéng Chum ngiy dén ning sudt LTPTT

35.0

w
o
o

25.0

20.0

15.0

10.0

o
o

NSang suat LTPTT(tan/ha/ndm)

o
o

Khong c6 sy tuong tac giita gibng va mat do trong dén ning suit LTPTT
(P>0,05). Su khac biét giira cac kiéu két hop giébng va mat do trong trong trudng
hop nay la kha rd rang va c6 sy phan hang (P<0,01). Trong cing mot gidng, ning
sudt LTPTT & cac nghiém thuc trong v6i mat do 200 cay/m? cao hon mat do 133 va
100 cay/m* & do tin cdy 95% (P<0,05). Kiéu két hop giita gidng Ninh Thuan va mat
d6 200 cay/m’ cho ning suat LTPTT dat cao nhat (30,5; 32,0 tin/ha/niam), thip nhét
1a t6 hop giita gidng Thai Lan v6i mat do 100 cay/m® (22,1; 24,0 tin/ha/nam) Gng
Vv6i hai loai dat nghién ciu (Bang 3.11).
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Hinh 3.6. Anh huéng ctia mat do trong dén nang suat LTPLT
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3.3.3. Anh huéng ciia giéng dén ham lwong dinh dudng va dwoc liéu cdy Chum
ngay

Ham lugng dinh dudng va duogc liéu 1a hai chi tiéu quan trong va cé y nghia
to 16n ddi véi gia tri 14 Chum ngay 1am rau. Theo Fahey (2005), hai hop chat 4-(4'-
O-acetyl-a-L-rhamnopyranosyloxy)benzyl isothiocyanate va 4-(-L-
rhamnopyranosyloxy) benzyl isothiocyanate c6 tiém ning ngin ngira ung thu. Hop
chat 4-(o-L-rhamnopyranosyloxy) benzyl isothiocyanate c6 kha ning tiéu diét vi
khuan Helicobacter pylori, nguyén nhan chinh gy viém, loét da day va t4 trang, 13
nguy co chinh gy 1én bénh ung thu da day. Ngoai ra, hop chat 4-(4'-O-acetyl-a-L-
rhamnopyranosyloxy) benzyl isothiocyanate ciing (rc ché manh mé hoat dong cua
virus ATP, 14 loai virus trc ché sy san sinh khang nguyén cua co thé (Murakami va
ctv, 1998). Céc nghién ciru khing dinh hai hop chat néu trén déu thudéc nhoém
falavonoid. Do vay, ham luong flavonoid tong sb cao s& 1a loi thé 16n cho cac thudce
tinh dugc liéu cua cay Chum ngay.

Két qua nghién ctru vé chi tiéu ham luong mot sb chat dinh dudng va
flavonoid tong sé dugc thé hién ¢ Bang 3.12.
Bang 3.12. Ham luong dinh dudng va flavonoid tong sé ctia nim gidng Chum ngay

trong tai Trang Bom, Dong Nai

Chi tiéu
. . Vitamin  Vitamin .
Glong Ca Fe K Protein A c Flavonoid
mg/k mg/k mag/k o o
(k) (o) (mgky)  (O) e )
TL 3.966,0 25,5 4.136,0 7,5 5.985,5 252.4 7,2

BT 4.848,0 22,2 48480 7,3 5.398,4  1.262,8 4,1
NT 28390 241 43140 7,6 7.197,1 1.479,2 10,5
DN 34180 216 45230 6,7 6.839,8  1.413,7 9,7
BR 49460 290 42190 69 6.646,6 525,7 10,4

S0 liéu dwoc phan tich tai Trung tdm dich vu phén tich thi nghiém; Trung tim Sam va

Duogec liéu TP. HO6 Chi Minh nim 2013.
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S4 liéu trinh bay ¢ Bang 3.12 cho thiy, gibng Chim ngdy Ba Ria c6 ham
luong canxi chiém cao nhat 4946,0 mg/kg, ké dén 1a giéng Binh Thuan 4848,0
mg/kg va thap nhat 14 giéng Ninh Thuan 2839,0 mg/kg. Ham luong st cao nhat
cling & giéng Ba Ria dat 29,0 mg/kg, ké dén 1a giong Thai Lan (25,5 mg/kg), giéng
Ninh Thuan (24,1 mg/kg) va thap nhat 1a giéng Pong Nai (21,6 mg/kg). Haim luong
kali giira cac gidng khac nhau khong dang ké dat tir 4136,0 — 4848,0 mg/kg.

Ham luong protein cuia cic giéng thu nhan trong nghién ctru ndy dao dong tir
6,7 — 7,6%, trong d6 gidng Ninh Thuén c6 ham luong protein cao nhét 7,6%, thap
nhat 1a gidng Ddong Nai 6,7%. Két qua thu duoc ciing trong tr nhu mot sé cong
trinh da cong b trudc day. Phan tich ham luong protein trong 14 Chim ngay trong
v6i mat do day tai Ghana dat 8,4% (Amaglo va ctv, 2006), 193 — 264 g/kg khéi
luong kho theo cac tac gia khac (Aregheore, 2002; Foidl va ctv, 1999; L.H. Manh
va ctv, 2003; Makkar va Becker, 1996). Ham Iugng protein trong 14 Chum ngay lam
cho chiding tro thanh ngudn protein thd cao nhat khi so sanh véi cac cdy trong khac
nhu rau dén (3,6%), ca phao (4,6%) (Amaglo va ctv, 2006).

Ham lugng vitamin A va C khac nhau gitra cac gidng, trong d6 gidng Ninh
Thuan c6 ham luong vitamin A, C dat cao nhat twong tmg 7197,1 1U/kg va 1479,2
mg/kg. Két qua nay cao hon nhiéu so vi bao cao cua Fuglie (1999).

Ham luong flavonoid giita cac gidng dat tir 4,1 — 10,5% khéi lugng 14 kho,
trong d6 gidng c6 ham lugng flavonoid cao nhét 13 gidng Ninh Thuén (10,5%), ké
dén 1a Ba Ria (10,4%) va thap nhét 1a Binh Thuan (4,1%). Ham luong flavonoid
cang cao thi cang c6 gia tri vé mat duoc liéu bai vi flavonoid cé tac dung khang
sinh, ngan ngtra cac loai bénh tat (Middleton va ctv, 2000; Havsteen, 2002; Morris
va ctv, 2006).

Nouman (2012b) cho ring cac chit chdng oxy hod ma dai dién 1a vitamin C
dat t6i da khi thu hoach trong diéu kién mua mua (thang 7, 8) va cit & muc thap
hon. Theo Yang va ctv (2006), ty 1& cac chat chdng oxy hoa trong cdy Chum ngay
cao hon 120 loai thyc vat an dugc ¢ ving nhiét d6i va can nhiét d6i trong diéu kién

khi hau néng am. Cac bao céo cho rang Chum ngay cho ty 1& chit chdng oxy hoa tbt
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nhét trong diéu kién nong am, trong khi Igbal va Bhanger (2006) lai cho rang ty 1é
c4c chat chéng oxy hoa cao hon khi thu hoach tir thang 12 — thang 3 nidm sau va dat
thap hon trong diéu kién mia khd. So di c6 su khac nhau nay la do nghién ciru cia
Igbal va Bhanger thuc hién tai ving c6 diéu kién khi hau, thoi tiét khac xa v6i khu
vuc trong nghién ctru nay va khu vuc nghién ctru cia Nouman.

Tom lai, Giong Chum ngay Ninh thuan c6 ham lugng protein, vitamin A,
vitamin C va flavonoid cao nhét trong 5 giéng thi nghiém. Pay 1a tiéu chi quan
trong trong chon gidng cdy Chum ngy lam rau in l4.

3.3.4. Panh gia hiéu qua kinh té ciia cac nghiém thirc nghién ciu

Két qua cho thiy hiéu qua kinh té trdng Chum ngay trong nghién ciru nay
kh& cao so voi nhiéu loai rau dn 14 khac va cao hon nhiéu so v6i hiéu qua trong
Cham ngay cta nong dan tinh Dong Nai. Giéng Chum ngay Ninh Thuan cho ty suat
lgi nhudn cao nhat, ké dén giéng Binh Thuan va thip nhét 1a gidng Théi Lan. Gidng
Chum ngay Ninh Thuan cho ty suét loi nhuan vuot trdi voi cac giéng khac khi tré)ng
& mat do thua (1 triéu cay/ha) dat ty sudt 1,81 (Bang 3.13).

Mic d0 ning suat LTPTT dat cao nhit & mat do day, thap nhat & mat do
thwa, nhung trong san xuat, viéc lya chon mat do trong phi hop khong nhat thiét 1a
mat do cho ning suat cao nhat. San xuit ndng nghiép néi chung va san xuat rau noi
riéng, dé tao ra san pham c6 ning sudt cao, pham chat tot, dap Gmg yéu ciu cia
ngudi tiéu ding thi nguoi san xuat ludn tinh téi hiéu qua kinh té, tic 1 dau tu nhu
thé nao dé ting ning suét cy trong trén don vi dién tich va phai luén ty 16 thuan véi
gia tri kinh t& ma mirc dau tu d6 dem lai. Trong nghién ctru ndy, mic du ning suat
|4 & mat do thwa (100 cay/m?) thap hon so véi mat d6 trung binh va day, nhung ty 18
cay chét sau mdi 1an thu hoach va muec chi phi san xuét lai thap hon so voi mat do
trung binh va day.

Sau khi xem xét cac yéu t6 anh huong dén hiéu qua va muc tiéu san xuit
Chum ngdy lam rau theo hudng hiru co bao gdm: gidng thich hop véi diéu kién sinh

thai & Bong Nai, ham luong dinh dudng va flavonoid cao, sé cdy mit di sau mdi lan
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thu hoach, diéu kién canh tac trén ddng rudng, mat do toi vu thi gidng phl hop dé
trong 12 giéng Ninh Thuan va mat do trdng 14 1 tridu cay/ha (100 cay/m?).

Bang 3.13. Hiéu qua kinh té cac t6 hop gidbng va mat do trong Chim ngay
(1000d/ha/nam)”

Nghiém thite Téng thu Téng chi Loi nhuin Ty suit
' (1.000 &) (1.000 &) (1.000 &)  lgi nhuan
TL+100 cay/m’ 480.000 292.200 188.244 0,64
TL+133 cay/m’ 478.000 333.700 145.356 0,44
TL+200 cay/m’ 536.000 446.700 90.189 0,20
BT+100 cay/m’ 558.000 217.200 342.106 1,58
BT+133 cay/m’ 546.000 238.700 307.578 1,29
BT+200 cay/m’ 610.000 296.700 313.217 1,06
NT-+100 cay/m’ 610.000 217.000 393.500 1,81
NT+133 cay/m’ 594.000 238.500 356.667 1,50
NT+200 cay/m? 640.000 296.500 344.417 1,16
DN+100 cay/m’ 552.000 217.200 336.161 1,55
DN+133 cay/m’ 546.000 238.700 307.800 1,29
DN+200 cay/m” 606.000 296.700 309.772 1,04
BR+100 cay/m’ 506.000 217.200 289.328 1,33
BR+133 cay/m’ 510.000 238.700 271.800 1,14
BR+200 cay/m’ 562.000 296.700 266.272 0,90

TL: giébng Thai Lan; BT: gibng; NT: gibng Ninh Thuan; DN: gidng Pong Nai; BR: gidng
Ba Ria; bang hach toan chi tiét trong Phu lyc 7.

Két qua nghién ciru chi ra rang gidng Chum ngay Ninh Thuan cho ning suit,
chat luong t6t nhit trong 5 giéng thi nghiém. Do d6, gidng nay duoc chon dé thuc

hién noi dung nhan giéng in vitro va cac thi nghiém déng rudng tiép theo.
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3.4. Xay dung qui trinh nhan gidng in vitro cdy Chum ngay

3.4.1. Tao miu sach in vitro cdy Chum ngay

3.4.1.1. Anh huwéng ciia ndng @9 va thoi gian khir tring bang NaClO dén kha
niing tao miu sach in vitro tir hat

Bang 3.14. Anh huong cta nong do va thoi gian khir triing bang NaClO dén kha

ning tao mau sach in vitro sau 2 tuan nudi cy

Nong dé Thoi gian (phit) Trung
Chi tiéu .
NaClO (%) 5 10 binh B
N 20 70,8 91,7 81,2b
Ty 1¢ mau sach (%)
30 80,0 95,8 87,9a
Trung binh A 754 b 93,7a
CV%=3,0; Fa ; Fg'; Fass™
Ty 16 miu sach nay 20 65,5 C 87,5a 76,5 a
mam (%) 30 70,0 b 54,2 d 62,1 b
Trung binh A 67,7 70,5

CV%=3,0; FA"™; Fg ; Fasg

Trong cung mot nhém trung binh, cac gia tri c6 cung ky tu di kém khac biét khéng c6 v
nghia théng k& mirc P < 0,05; *: khac biét c6 y nghia vé mat théng ké & muc P<0,05; **:
P<0,01; ns: la sai khac khong c6 y nghia théng ké; A: yéu t6 thoi gian; B: yéu td nong do
NaClO.

Trong nudi cdy in vitro, nguoi ta thuong sit dung cac loai hod chit nhu
HgCl,, Ca(OCl,), va NaClO dé khir tring mau cdy. Tuy timg lodi cay nudi cdy ma
str dung cac loai hoa chat véi nong do va thoi gian khir tring khac nhau nhim dem
lai hiéu qua cao nhat. Két qua nghién ctru dugc nhu trinh bay ¢ Bang 3.14.

Két qua nghién ctru thu duoc cho thiy nong d6 NaClO va thoi gian khir
trung khac nhau d4 anh huéng mot cach cé ¥ nghia vé mit théng ké (P<0,05) dén ty
16 miu sach cdy Chum ngdy nudi cay in vitro (Bang 3.14). Trong cung nong do

NaClO, cang ting thdi gian khir tring cang cho ty 1é mau sach ting. Trong clng
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thoi gian khtr triing, cang ting nong do NaClO cang lam ting ty 16 mau sach. Khong
¢ sy tuong tac gitta ndng d6 NaClO va thoi gian khtr tring dén ty 16 mau sach
(P>0,05). Trong d6 str dung NaClO ndng d6 30%, khtr tring trong 10 phut cho ty 1¢
mau sach cao nhat (95,8%); sir dung NaClO ndng d6 20%, khtr triing trong 5 phat
cho ty 16 mau sach thap nhat (70,8%).

Két qua ¢ Bang 3.14 cho thiy ndong do NaClO anh hudng c6 ¥ nghia thong
ké (P<0,05) dén ty 16 miu sach tai sinh. Trong thoi gian khir tring 5 phut, ting nong
dd NaClO tir 20 — 30% da lam tiang ty 1¢ mau sach tai sinh tir 65,5 — 70,0%; nguoc
lai, trong thoi gian khir tring 10 phit, ting ndong do NaClO lai 1am giam ty 16 miu
sach tai sinh tir 87,5% xudng con 54,2%. C6 su twong tac gitta ndng do NaClO va
thoi gian khir tring dén ty mau sach tai sinh (P<0,05). Trong d6 t6 hop giita nong
d6 NaClO 20% va thoi gian khtr tring 10 phit cho ty 16 mau sach tai sinh cao nhét
(87,5%); ciing trong thoi gian khtr tring d6 nhung & ndng d6 NaClO 30% lai cho ty
16 mau sach tai sinh thip nhit (54,2%).

S¢ di khtr tring bang NaClO 20% trong thoi gian 10 phut cho két qua tét hon
s0 v6i NaClO 30% 1a vi NaClO & ndng do cao 1a chat khir tring manh c6 doc tinh
d6i véi té bao nén khi tang nong do thi ty 16 mau sach ting nhung ty 18 miu sach tai
sinh lai giam. Két qua nghién ctru ndy ciing twong tu v6i bao cdo ciia Tran Vin Tién
(2013) khi nghién ctru cong thirc khu trung NaClO trén cady Chum ngay in vitro &
nong do 60% vai thoi gian khir triing tir 6 — 18 pht.
3.4.1.2. Anh huéng ciia ndng d va thoi gian khir tring bang HgCl, dén kha
niing tao miu sach in vitro tir doan choi

Trong nhan gidng in vitro, dé duy tri nguyén ven duoc dic tinh di truyén cua
cay me tot (cdy troi/cdy dau dong) thi vat lidu nudi cdy phai 1a vat liéu sinh dudng
(doan chdi, manh 14, ré). Tuy nhién, vat liéu sinh dudng thudong kho tao dugc mau
sach in vitro nén dé hoan thién k¥ thuat nhan giéng cay Chim ngay hoic nhén sinh
khéi té bao, nhiéu tac gia thuong dung phdi hat dé 1am vat liéu nghién ctu (Fahey
va ctv, 2004; Eufrocinio, 2010; Mylene va Evalour, 2011; Thidarat, 2011; Lalida,
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2013; Priscila va Catherine, 2014). Néu nhan giéng tir vat liéu phoi hat cay con c6
thé s& mat di cac dic tinh tbt cta cdy me.

Trong nghién ctru ndy, ngoai viéc sir dung phdi hat Chim ngay dé 1am vat
liu nghién ctru xay dung quy trinh nhan gidng. Thi nghiém ciing duoc tién hanh
trén vat liéu 1a cac doan chdi banh t¢ Chim ngay thu thap tir cdy me sinh trudng
phét trién t6t nham xay dyng quy trinh nhan giéng in vitro cdy Chum ngay.

Bang 3.15. Anh hudng cua thoi gian khir tring bang HgCl, dén kha ning tao miu

sach in vitro tir doan chdi Chum ngay sau 2 tuan nudi ciy

Méu sach Mau sach tai sinh
Hoéa  Thaoi gian

chat (pht)

SO0 mau sach Ti Ié mau sach SO mau sach Ti I€ mau sach

(mAu) (%) ndy mam  nay mam (%)
5 22 C 18,3 ¢ 22 C 18,3 ¢
HgCl, 8 64 b 53,3b 62 a 51,7 a
0,1% 10 87a 72,5 a 45D 375b
12 90 a 75,0 a 24 ¢ 20,0c
CV% 3,5 3,5 5,8 5,8
P <0,01 <0,01 <0,01 <0,01

Trong cung mot nhém trung binh, cac gia tri c6 cung ky tu di kém khac biét khéng c6 y
nghia thong ké muc P < 0,01.

Két qua khir triing tao mau sach tir doan chdi banh té¢ Chum ngay dugc trinh
bay ¢ Bang 3.15 cho thiy khi ting thoi gian khir triing tir 5 — 12 phdt thi ty 1é mau
sach tang Ién theo ti 1€ thuan tir 18,3 — 75,0%, twong tng. Tuy nhién, thoi gian khir
tring kéo dai (10, 12 phat) cho ty 16 mau sach cao nhung ti 16 mau sach nay mam
lai giam theo ty 18 nghich (37,5 — 20%). Diéu ndy c6 thé giai thich I vi ting thoi
gian khtr tring hoa chat HeCl, dong nghia voi viée tiéu diét cac loai mam bénh (vi
khuan, nim) t6t hon nhung dong thoi ciing ting kha ning tén thuong cta mé té bao
thuc vat. O cong thirc thoi gian khtr tring 5 phat, s miu sach dat duoc 1a 22/120

mau chiém ty 1& 18,3% 1a thip nhit trong cac cong thirc, nhung 22 maiu sach déu c6
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kha ning tai sinh chdi, cling chiém ty 1& 18,3% trén tong mau thi nghiém. Tir 4
nghiém thtrc thi nghiém vé thdi gian khir tring tao mau sach tir chdi Chum ngay,
nghiém thire HgCl, 0,1% xur 1y khir triing trong thoi gian 8 phut cho ty 1¢ mau sach
1a 53,3% nhung cho ty 1& mau sach ndy mam cao nhat 51,7% trén sb mAau thi
nghiém. Day 1a cong thirc phil hop dé khir triing tao mau sach tir doan chdi banh té
Chum ngay.

Két qua nghién cru thu dugc ciing twong ty nhu cac tac gia da cong bd trén
mot sd cay trong khac. Bui Van Thiang va ctv (2013) nghién ciru nhan cay May nép
(Calamus tetradactylus Hance) in vitro tir chdi mang, st dung HgCl, 0,1% dé khir
tring choi mang 2 1an (1an 1 tir 5 — 7 phdt, 1an 2 tir 3 — 5 pht) két qua cho thay thoi
gian khu trung (lan 1: 7 pht; 1an 2: 3 phat) cho két qua tot nhat, cho ty 1é mau sach
dat 85,5% va mau sach tai sinh chdi dat 76,3%. Vii Quang Nam va ctv (2013)
nghién cttu nhan gidng Xa den (Celastrus hindsii) bang phuong phap nubi ciy in-
vitro két qua cho thay kht trung bang HgCl, 0,1% trong thoi gian 7 phit cho két
qua tét nhat, cho ty 16 mau sach dat 72,0%, ty 16 mAu sach tai sinh dat 87,6%.

3.4.2. T4i sinh tao cum chdi in vitro
3.4.2.1. Anh huéng ciia ham lwgng BAP dén kha ning tao cum choi

BAP la chat diéu hoa sinh trudng téng hop nhan tao thudc nhém cytokinin,
c6 tac dung tich cuc trong viéc kich thich phan chia té bao, kéo dai thoi gian hoat
dong cia md phan sinh va 1am han ché su hod gia cua té bao. Trong nudi ciy mo té
bao thuc vat, BAP c6 vai trd rit quan trong trong viéc kich thich manh mé su hinh
thanh c4c chdi non, quyét dinh hé sd nhan va chat luong chdi. Theo bao cio cia
Joarder va ctv (1993), BAP thudc nhom cytokinin rat tot cho viéc phat sinh chdi cay
Neem. BAP tbt hon cac cytokinin khac trong viéc cam tmg phat sinh chdi & cay
than gé (Thakur va ctv, 1997; Zamam va ctv, 1992). Sir dung BAP trong cam ung
tao chdi cdy Chum ngay in vitro ciing d4 duoc nhiu tac gia bao cao (Eufrocinio,
2010; Thidarat va ctv 2011; Saini va ctv, 2012). Tuy nhién, cac két qua nghién ciu
cuia c4c tac gia déu cho thay sir dung cing ndng do chat diéu hoa sinh truéng BAP,

nhung giéng Chum ngay khac nhau cho ti 1é miu tao cum chdi va s chdi tai sinh
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khéc nhau. Trong nghién ctu ndy, khao sat anh huéng cia nong do chat diéu hoa
sinh truong BAP giao dong tir (0,5 — 3,0 mg/L) dén kha ning tai sinh chdi gidng
Chum ngay Ninh Thuan. Céc chdi Chum ngay téi sinh tir Thi nghiém 3, 4 sau hai
tuan nudi cdy trén moi trudng khoi dong. Poan than cay dugc cat thanh cadc manh
nho ¢6 kich thude 1,0 — 1,5 cm cdy 18n céc cong thirc moi trudong cam Gmg tao cum
chdi. Két qua thi nghiém thu thap sau 2 tuan nudi cdy va duoc trinh bay ¢ Bang
3.16.

S liéu ¢ Bang 3.16 cho thay trong méi truong khong bd sung BAP, mau ciy
van tai sinh chdi véi ti 1& 65,0% va sb chdi trung binh/mau 1a 1,2. Trong khi d6, mi
truong bd sung BAP ndng do 0,5 — 3,0 mg/L cho ty 18 miu tai sinh chdi > 70,3% va
s6 chdi trung binh/mau > 2,3 cao hon so véi moi trudng khong bd sung BAP. Chat
diéu hoa sinh truong BAP ¢6 anh huong rd rét dén ti 16 mau Chum ngay tai sinh
chdi khi nudi cdy in vitro.

Bang 3.16. Anh hudng cuia ham luong BAP dén kha ning tao cum chdi sau 2 tuan

nudi cay
BAP Tilé¢ miu taisinh  S6 chéi/miu Chiéu cao chai
(mg/L) chdi (%) (chdi) (cm)
0,0 (B/C) 65,0 e 1,2 f 2,5d
0,5 743 ¢ 23e 2,7¢
1,0 90,3 b 58b 45a
1,5 95,3 a 8,4 a 42b
2,0 90,0 b 45c¢ 2,1e
2,5 70,3 d 3,3d 22¢e
3,0 72,7 cd 25e 1,7 f
CV% 2,7 5,2 4,3
P <0,01 <0,01 <0,01

Trong cung mot nhém trung binh, cac gia tri c6 cung ky tu di kém khac biét khéng c6 y
nghia thong ké muc P < 0,01.
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Nghiém thitc méi truong dinh dudng MS bd sung BAP ndng do tir 1,0 — 2,0
mg/L cho ty 1é mAu tai sinh chdi cao > 90%, s6 chdi trung binh/mau dao dong tir 4,5
— 8,4 choi. Str dung BAP ndng dd thap 0,5 mg/L hodc ndng do cao 2,5 — 3,0 mg/L
cho ty & mau tai sinh chdi chi dao dong tir 70 dén 74%, s chdi trung binh/mau thap
dao dong tir 2,3 dén 3,3 chdi va chiéu cao chdi ciing thip. Trong 7 nghiém thirc thi
nghiém, nghiém thirc moi trudng bd sung 1,5 mg BAP/L cho ty 1é miu téi sinh chdi
cao nhit (95,3%), s6 chdi trung binh/mau (hé sé nhan chdi) ciing cao nhat 8,4 chdi
va chiéu dai trung binh cua chdi dat 4,2 cm. Két qua nghién ctu thu duogc ciing
trong tu nhu cic tac gia 4 cong bd. Thidarat va ctv (2011) nghién ctu nhan gidng
Chum ngay in vitro c6 ngudn gdc tir tinh Chiang Rai, Thai Lan, st dung nong d6 1
— 2 mg BA/L cho ty 1é mau tai sinh chdi 100%, sb chdi trung binh/mau dao dong tir
5,2 — 10,8 chdi cao hon khi st dung BA ¢ cac nong do khac. Vi nhan gibng Chum
ngay (Variety-PKM1) c6 ngudn gbc tir Dai hoc khoa hoc Nong nghiép An do, khi
str dung BAP ndng d6 1,0 — 2,0 mg/L giai doan tai sinh chdi cho ty 16 mau tai sinh
chdi cao nhat tir 90 — 94% va s chdi trung binh/mau 1a 8,3 — 9,0 chdi (Saini va ctv,
2012). Nhu vay, tir két qua nghién ciu ndy va két qua nghién ctu cua céc tac gia
néu trén cho thay sir dung BAP hoic BA & nong d6 tir 1,0 — 2,0 mg/L cho giai doan
tai sinh choi Chum ngay 1a pht hop; xuat xir Chum ngay khac nhau anh huong ro
rét dén ti 16 mau tai sinh va s6 choi/mau.

Vi nhan gidng Chim ngay xuit x& tinh Ninh Thuén giai doan tai sinh chdi
(tao cum chdi), miu nudi cdy trén moi trudng dinh dudng MS + 30g sucrose/L + 7¢
agar/L b6 sung 1,5mg BAP/L la nghiém thic méi truong t6t nhat trong sd cac
nghiém thirc moéi truong thi nghiém.
3.4.2.2. Anh huwéng cia ndng @ BAP, TDZ va NAA dén kha niing tao cum chdi

Nhiam xac dinh t6 hop chat didu hoa sinh truéng (PHST) voi ndng do thich
hop cho giai doan nudi cdy tai sinh cum chdi Chum ngay, trong méi truong nudi
cay ngoai bd sung chat BHST 1a BAP 1,5 mg/L, trong thi nghiém nay con b sung
thém TDZ va NAA & cac ndng do khac nhau. Két qua nghién ctru dugc trinh bay ¢
Bang 3.17.
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Bang 3.17. Anh hudng cua ndong d6 BAP, TDZ va NAA dén kha ning tao cum chdi

sau 2 tuan nudi ciy

Ti 18 % .
BAP TDZ NAA i ___ Chiducao
miutdi  Sb chdi/miu

(mg/L) (mg/L) (mg/L) S chd chdi (cm)
0,2 0 85,7 a 6,2a 37a
0,5 0 72,5 be 53b 4,0 a
1,0 0 60,5 d 50c 2,7b
ho 0 0,2 75,0 b 34d 25b
0 0,5 68,8 226 2,0c
0 1,0 63,0 d 21e 1,4d
CV% 3,7 1,4 4,9
P <0,01 <0,01 <0,01

Trong cung mot nhém trung binh, cac gia tri c6 cung ky tu di kém khac biét khéng c6 v
nghia thong ké muc P < 0,01.

Két qua thu duoc trinh bay ¢ Bang 3.17 cho thiy khi st dung chat PHST
BAP ham luong 1,5 mg/L két hop v6i cac chit PHST TDZ va NAA ham luong tir
0,2 — 1,0 mg/L cho ti 1&¢ miu tai sinh choi dao dong tir 60,5 — 85,7% va s6 chdi/mau
dao dong tir 2,1 — 6,2 chdi, thap hon so v6i nghiém thirc moi trudng nudi cay tai
sinh chéi chi bd sung BAP don 1¢ 1,5 mg/L (ti 16 miu tao cum chdi 95,5%, sb
chéi/mau 1a 8,4 chdi). Cac bao cio ciia nhiéu tic gia cling cho thay khi nhan giéng
Cham ngay in vitro ¢ giai doan tai sinh tao cum choi sir dung BAP don 1¢ 1a t6t
nhat, con khi két hop véi cac chat khac (TDZ, NAA, IBA) thi ti 1¢ miu tao cum
chdi va sé chdi hiru hiéu/méiu thip (Eufrocinio, 2010; Mylene va Evalour, 2011;
Thidarat, 2011).

Trong cac nghiém thirc nghién ctu cho thay nghiém thirc méi truong bd
sung BAP ham lugng 1,5 mg/L va TDZ ham luong 0,2 mg/L cho ty 1é mau ti sinh
choi dat 85,7% va sd chdi/mau 12 6,2 chodi, cao nhét trong cac nghiém thuc thi

nghiém. Nghiém thirc méi truong bo sung BAP ham luong 1,5 mg/L va NAA ham
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luong 1,0 mg/L cho ti 16 miu tao cum chdi, s6 chdi/mau va chiéu cao chdi thap
nhét.

3.4.3. Tao cay con hoan chinh in vitro

3.4.3.1. Anh huéng ciia mdi truong dinh dwéng va ham lweng sucrose dén kha
ning ra ré ciia chdi Chum ngay

Trong nhan giéng in vitro, mdi truong dinh dudng anh hudng rat 1on dén su
sinh trudng phat trién cta cdy, khong chi anh hudng t6i kha nang nhan nhanh chdi ma
con anh hudng rd rét dén kha ning ra ré ctia chdi in vitro. D61 véi mdi loai cdy, nhu cau
dinh dudng & giai doan ra ré 14 rat khac nhau. Trong quy trinh nhan gidng in vitro, giai
doan tao cdy hoan chinh thuong giam ham lugng cac chat dinh dudng khoang va dic
biét 13 ham luong dudng dé ciy cing cap, thich nghi t6t hon khi dua ra trong ngoai tu
nhién.

Hién nay, c6 nhiéu loai moi truong dinh dudng khac nhau, tham khao cac két
qua nghién ctru d4 céng bé, thi nghiém tién hanh nudi cdy chdi Chum ngay in vitro
trén moi trudng dinh dudng MS va Y2 MS véi ham luong duong khac nhau nham
xac dinh méi truong thich hop nhat cho viéc phat trién ré, tao cdy hoan chinh in-
Vitro. Sau 2 tuin nudi ciy trén moi trudng ra ré, két qua thu duogc trinh bay ¢ Bang
3.18.

Két qua Bang 3.18 cho thiy c6 sy tuong tac gitta moi truong dinh dudng véi
ham luong dudng sucrose dén ty 1& chdi ra ré cd y nghia (P<0,01); trong d6 gié tri
trung binh cao nhat 12 90% cua twong tac giita ham luong sucrose 15 g/L Vé6i hai
mdi trudng MS va Y2 MS, thap nhit 14 60,6% cua tuong tac ham lugng sucrose 10
g/L v&i moi truong MS.

Tuong tac cua hai yéu t6 méi truong dinh dudng va ham luong dudng sucrose
(P<0,01) anh hudng c6 nghia dén chiéu dai ré choi Chum ngay in vitro. Trong d6
tuong tac gitta ham luong sucrose 15 g/L + Y2 MS cho chiéu dai ré 16n nhét dat 3,6

cm, thap nhat 13 tuong tac gitta sucrose 10 g/L + MS dat 2,0 cm.
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Bang 3.18. Anh huong ciia méi trudng dinh dudng va ham luong dudng dén kha

nang ra ré ctia chdi Chim ngay in vitro sau 2 tuan nudi cdy

Sucrose

Chi tiéu MS 1/2MS Trung binh B
(9/L)
10 60,6 c 65,2 C 62,9d
.. ~ 15 90,0 a 90,0 a 90,0 a
Ty 1¢ choi ra 1€ (%)
20 82,6 ab 90,0 a 86,4 b
30 70,2 b 72,3b 71,2c
Trung binh A 759 b 79,3 a
CV%=1,9;Fa ;Fg ; Faws
10 3,2 3,5 3,4d
Lo 15 4,4 4,8 46a
S0 ré/choi
20 4,1 4,5 4,3Db
30 4,0 4,2 41c
Trung binh A 39b 4,3a
CV%=2,7,Fa ;Fg ; Fase™
10 2,0f 25e 2,3¢C
. 15 25e 3,6a 3,1la
Chiéu dai re (cm)
20 2,7 de 34Db 3,1la
30 2,8d 30c 29b
Trung binh A 25b 3,1la
CV%=15;Fa ;Fg ; Faw
10 + ++
Chat 1 b v i
it ~
at luong cay 20 . .
30 + +

Trong cung mot nhém trung binh, c&c gia tri c6 cung ky tu di kém khac biét khéng c6 y
nghia thong k& mirc P<0,05; *: khac biét c6 ¥ nghia vé mit thong k& & mirc P<0,05; **:
P<0,01; ns: la sai khac khong c6 y nghia thong ké. + cdy c6 chat lugng Xau (cdy co day du
than 14, ré, nhung phan gdc ré xuét hién khéi mo seo 10n); ++ cay c6 chat luong khé (cay
c6 day du than 14, r, phan gbc ré xuat hién mo seo nho); +++ cdy co chét lwgng tdt (cay co

day du than 14, ré, phan gdc ré khong xuat hién mé seo).
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Khong c6 tuong tac gitta moi truong dinh dudng va ham lugng sucrose
(P>0,05) dén sb r&/chdi. Tuy nhién, su tac dong doc lap cua ting yéu td lai co ¥
nghia théng k& (P<0,01), trong d6 su két hop ciia ham luong sucrose 15 g/L + %
MS cho s6 ré&/choi dat cao nhét 4,8 12, thép nhét 1a sucrose 10 g/L + MS dat 3,2 ré.

Qua trinh theo ddi con cho thiy tat ca cay con Chim ngay déu xuat hién khi
mo seo & phan gdc ré, anh hudng dén chat luong ciy gidng khi ciy chuyén, két qua
nay ciing twong ty nhu mot sd cong trinh d4 cong bd trude day (Eufrocinio, 2010;
Mylene va Evalour, 2011; Thidarat, 2011; Lalida, 2013). Méi truong MS + 7 ¢
agar/L + 15 g sucrose/L + 0,5 mg IBA/L b sung 15 g sucrose/L va moi truong %
MS + 7 g agar/L + 15 g sucrose/L + 0,5 mg IBA/L bo sung 15 — 20 g sucrose/L, cho
ti 16 chdi ra ré tao cdy hoan chinh cao nhat (90%). Mai truong ¥ MS + 7 g agar/L +
15 g sucrose/L + 0,5 mg IBA/L bb sung 15 g sucrose/L chdi ra ré& t6t nhét véi sb
ré/choi 1a 4,8 r&, chiéu dai ré dat 3,6 cm va phan gdc r& chi xuat hién mé seo nho.

Tir két qua nghién ctu nhan thiy ring moi truong dinh dudng co ban nudi
ciy chdi Chim ngay trong giai doan tao cdy hoan chinh 1a %2 MS va st dung ham
lwong dudng sucrose thich hop nhat 12 15 g/L mdi truong.
3.4.3.2. Anh huéng ciia ndng dd IBA va IAA dén kha ning ra ré caa choi
Chum ngay in vitro

O hau hét cac loai cly khi nhan gidng in vitro, giai doan nhan nhanh chéi
thuong bd sung chat diéu hoa sinh truong nhém cytokinin, phdi hop hodc khong
phdi hop voi cac chat diéu hoa sinh truong thudc nhdm auxin ham lugng nho.
Nguoc lai, trong méi truong cam tng chdi ra ré tao ciy hoan chinh cho hau hét cac
loai cdy chi bd sung cac chit diéu hoa sinh truong nhom auxin. Ham luong auxin
thich hop quyét dinh dén kha nang ra ré ciia chdi, thoi gian ra r& va chat lugng ré.

Sau khi xac dinh dugc moi truong dinh dudng co ban va ham lugng duong
thich hop, tac gia tién hanh thi nghiém xac dinh loai va ham luong chat diéu hoa
sinh trudng thich hop cho giai doan nudi ciy chdi Chum ngay ra ré tao cdy hoan
chinh.
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Céc chdi Chum ngay in vitro cd 1a dat tiéu chuan kich thuéc (dat tir 3 — 4
cm) duogc cat va cdy chuyén sang méi trudng cam ung tao ré. Str dung cong thirc
mdi truong dinh dudng ra ré tot nhat dd xac dinh duoc ¢ trén (Moi truong ¥ MS + 7
g agar/L + 15 g sucrose/L) bd sung IBA va IAA Vvéi cac nong do khic nhau dé
nghién ctru anh hudng cua c4c loai chit didu hoa sinh trudng nay dén kha ning ra ré
ctia chdi. Sau 2 tudn nudi dudi diéu kién chiéu sang, két qua nghién ctu thu duoc
thé hién trong Bang 3.19.

Két qua Bang 3.19 cho thiy c6 su tuong tic giita 2 chat DHST IBA va IAA
dén ty 18 chodi ra 18, s6 ré/chdi, chiéu dai ré mot cach ¢ ¥ nghia (P<0,01). Trong do,
t6 hop gitta 0,4 mg IBA/L véi 0,2 mg IAA/L cho ty 1 chdi ra r& dat 89,5%. MOi
truong dinh dudng co ban khong bd sung chat DPHST cho ty 1é chdi ra ré thip nhét
dat 0,5%.

O cac moi truong bd sung chat DPHST IBA hoic IAA v6i ham luong khéc
nhau thi xuét hién chdi Cham ngay ra ré nhung véi ty 1é rat khic nhau (dao dong tir
53,7 — 89,5%), sb ré trung binh/chdi (dao dong tir 2,4 — 4,6 ré) va chiéu dai ré (dao
dong tir 1,1 — 3,4 cm). Moéi truong 0,2 mg IAA/L két hop véi (0,2; 0,4) mg IBA/L
cho hiéu qua ra r& dat 74,5 — 89,5%, so ré& trung binh dat tir 3,8 — 4,2 ré/chdi va
chiéu dai ré tir 3,0 — 3,4 cm, chit luong cdy t6t nhat (phan gdc r& khong xuét hién
mb seo). Két qua thu duoc ciing twong tw nhu bao céo cua Saini va ctv (2012),
Cham ngay in vitro ¢ xuat xa An Do duoc nudi cay trén méi trudng dinh dudng bd
sung 2,85 UM IAA va 4,92 uM IBA cho ti I¢ choi ra ré dat 90%, 15 ré/chdi va chiéu
dai ré trung binh 8 cm. Khi méi truong nudi cdy bo sung IBA va NAA & ham luong
cao (0,8 — 1,0 mg/L), ti 1& chdi Chum ngay ra ré kha cao nhung chdi xuét hién khoi
mo seo to & phan gdc chdi, anh hudng dén chit lwong cua ciy giéng khi trong ra
ngoai moi truong ty nhién.

Theo nghién ctru ciia Hongfeng va Qiang (2008), mdi trudng kich thich ra ré
t6t nhat cho chdi Chum ngay nudi cdy in vitro 1a %2 MS + 0,4 mg IBA/L + 0,2 mg
NAA/L + 7 g Karagum/L + 20 g sucrose/L. Eufrocinio (2010) khi nhan giéng in-
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vitro Chum ngay, méi trudng MS bd sung 30 g sucrose/L + 5,0 g agar/L + 0,25 uM
NAA cho ti 18 chdi ra ré 1a cao nhat, voi sb ré 6,8 ré/chdi sau mot tudn nudi ciy.
Bang 3.19. Anh hudng cia nong do IBA va IAA dén kha nang ra ré ciia chdi Cham

ngay in vitro sau 2 tuan nudi ciy

¢ e IAA IBA (mg/L Trun
Chitieu ) — o 0,2 e o,)4 0,8 binh B
0 05i 653e 895a 60,0f 53,8 ¢
Ty 16 chdirard 0.2 71,7d 745c  895a 584g 735b
(%) 0,4 895a 80,lb 747c 574g¢ 75,4 a
0,8 89,5a 795b  772b 537h  749ab
Trung binh A 62,8 c 748D 82,7 a 57,4d
CV%=1,4; Fa ;Fg ;Fag
0 Oh 4,0b 46a 42b 3,2¢
. 0,2 4,0b 38¢ 42b 3,4d 38a
S0 r¢/chol 04  38c  34d  32ef 31f 3,4b
0,8 3,4d 3,4d 32ef 249 31c
Trung binh A 2,8d 3,6b 3,8a 3,3¢C
CV%=3,6;Fp ;Fg ;Fasg
0 0i 26cd 28¢ 1,7 f 1,7¢
Chidu dai ra 0,2 2,4d 3,0b 3,4a 20e 2,7a
(cm) 0,4 21e 21e 1,9¢f 1,8f 2,0b
0,8 144 144 144 1,1h 1,3d
Trung binh A 1,5d 2,3b 2,4 a 16¢
CV%=5,2; Fa ;Fg ; Fag
0 ++ ++ +
. 0,2 ++ +++ +++ ++
Chat lugng cay 0.4 i o o .
0,8 + + + +

Trong cung mot nhém trung binh, cac gia tri c6 cung ky tu di kém khac biét khéng c6 v
nghia thong k& mirc P < 0,05; *: khac biét c6 y nghia vé mat théng ké & muc P<0,05; **:
P<0,01; ns: la sai khac khong c6 y nghia thong ké; + cdy c6 chat lugng xau (cay co day du
than 14, ré, nhung phan goc r& xuat hién khéi mé seo 10n); ++ cdy co chat luong trung binh
(cay c6 ddy du than 14, r&, phan gdc ré xuit hién md seo nhd); +++ cdy co chit lugng tot

(cay c6 day du than 14, ré, phan gdc ré khong xuat hién mo seo).
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Tir két qua nghién ctru nhan thiy ring méi truong Y2 MS + 7 g agar/L + 15 ¢
sucrose/L bd sung 0,4 mg IBA/L va 0,2 mg IAA/L cho ty 1¢ 89,5% chdi Chum ngay
Xuat x@ tinh Ninh Thuan nudi cdy in vitro ra ré, cay gidng hoan chinh dam bao du
tiéu chuan ciy ra ngoai vuon wom.

3.4.4. Trong Chum ngay sau in vitro ra vuwdn wom

Giai doan chuyén cdy in vitro tir trong binh nudi ra trong ¢ vudon wom 13 giai
doan c6 ¥ nghia quan trong, quyét dinh kha ning tng dung cta todn b quy trinh
nhan gidng cay in vitro vao trong thuc tién san xuat. Giai doan nay thudng gip
nhiéu kho khin do ciy in vitro dang trong diéu kién 6n dinh vé mit dinh dudng,
nhiét do, d6 4m, anh sang, khi tién hanh chuyén cay ra ngoai s& 1am cay d& bj “sdc”
vé diéu kién sdng dan t6i cdy co thé bi chét. Mot trong nhimg yéu cau cia giai doan
nay 1a xac dinh duoc gia thé trong cay phl hop dé cdy Chum ngay tir in vitro sinh
trudng va phét trién tt nhat.

Sau 5 tuan trong cdy Chum ngay in vitro vao gia thé, thu thap va xu 1y sb
liéu, két qua thu duoc trinh bay nhu Bang 3.20.

Két qua nghién ciu cho thiy sb cay séng ciia cac nghiém thuc tham gia thi
nghiém c6 sy khac biét c6 y nghia thong ké (P<0,01). Diéu dé ching to thanh phan
gia thé khac nhau c6 anh hudng khac nhau dén ty 1& séng ctua cdy Chum ngay in-
vitro. Gia thé gom 40% dat mat + 50% mun dira + 10% phan tring qué 1a tot nhat,
ty 1& cay sbéng trung binh sau 5 tuan trong cao nhat dat 88,9%, tiép d6 1a 2 gia thé
(50% dat mat + 40% mun dira + 10% phén hitu co vi sinh Trichoderma) va (40%
dat mat + 50% mun dira + 10% phan hiru co vi sinh Trichoderma) dat ty 1é cay song
lan luot 84,4 % va 82,2 %, ty 1¢ ciy sdng thap nhit 14 & gia thé 100% dat mat chi
dat 57,8 %.

Nhin chung, Chim ngay 1a loai cay khong doi hoi khat khe vé dat, tuy nhién
v6i dbi tuong 1 cay in vitro giai doan sau dng nghiém, giai doan ciy con chuyén tir
moi trudng vo tring sang mdi trudng ty nhién nén van can loai dat c6 chét lugng tot

va phu hop dé tang kha ning sdng sét cua cy.
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4-6 théng

P| Chonciyme e

Choi banh té

5-10 ngay 1 thang 1-2 thang 1 thang

1-2 thang

Khir trung Thoi gian: 10 phut

HgCl2 0.1%

<

Nuéi cdy khéi dong

(MS + 7g agar/L + 30g Sucrose/L + 0.5mg BAP/L)

< —

Nhén nhanh chdi
(MS + 7g agar/L + 30g Sucrose/L + 0.5mg BAP/L)

Ra ré, tao ciy hoan chinh
(172 MS + 7g agar/L + 30g Sucrose/L + 0.4mg IBA/L + 0.2mg IAA/L)

Huan luyén cay

Trong cdy trén gia thé
(40% dét mit + 50% mun dira + 10% phén trang qué)

>

Hinh 3.7. So d6 quy trinh nhan gidng in vitro cdy Chim ngay
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Bang 3.20. Anh hudng cua loai gia thé dén ty 1¢ séng ctia cdy Chum ngay sau in-

Vitro trong ¢ vudn vom

S6 caysdbng Ty 18 cdy  Chit lwong

Gia thé A ) .
(cay) song (%) cay
100% dat mat 26 C 57,8 ¢ Trung binh
50% dat mat + 40% mun dira + 10% .
R , 34D 75,6 b Tot
phan trung qué
40% dat mat + 50% mun dira + 10% .
o , 40 a 88,9 a Tot
phan trung qué
50% dat mat + 40% mun dira + 10% .
) 37 ab 82,2 ab Tot
phén hitu co vi sinh Trichoderma
40% dat mat + 50% mun dira + 10% .
) 38a 84,4 a Tot
phén hitu co vi sinh Trichoderma
CV% 5,8 5,8
P <0,01 <0,01

Trong cung mot nhém trung binh, cac gia tri c6 cung ky tu di kém khac biét khéng c6 v
nghia thong ké muc P < 0,01.

Sy pha tron gitta dit mat, mun dira va phan tring qué ¢ gia thé (40% dat
mat + 50% mun dira + 10% phan tring qué) cho thiy sy c6 mit cia mun dira va
phan trung qué giup ting do xdp cho dat, dat thoang khi va gitr 4m tét, ty 1& cay
séng cao (dat 88,9%), chat luong cay tot.

3.5. Anh huéng ciia loai phan hitu co dén sinh trwéng va ning suit giong
Chum ngay Ninh Thuén tai tinh Pong Nai
3.5.1. Anh hudng ciia loai phan hiru co' dén sinh truwéng gidng Chim ngay Ninh
Thuén

- Chiéu cao cay

Trong ciing mot nén phan boén 14, chiéu cao cay trung binh gidng Chum ngay

Ninh Thuan & cac nghiém thirc bon phan hitu co qua ré déu ting cling véi thoi gian,



113

c6 su khéac biét c6 ¥ nghia (P<0,05) tir tudn thir 1 — 8 & ca hai loai dat nghién ctu. O
60 NSMM (tuan 8), nghiém thtrcc B4 c¢6 chiéu cao cay cao nhit dat 82,8 cm va 81,2
cm; thip nhit 1a nghiém thtic B5 dat 38,4 cm va 55,3 cm, twong ung trén hai loai
dat nghién ctru (Bang 3.22).

Trong cling mot nén phan bon ré, cac nghiém thirc phan hitu co bon 14 khac
nhau cd y nghia thong ké (P<0,05) & tuan thir 1 — 8 (ngoai trir tuan thir 3,4,5 trén dat
d6 bazan). Tai thoi diém 60 NSMM, cac nghiém thirc phan bén 14 déu anh hudng
dén chiéu cao cdy va cao hon nhiéu so dbi chimg. Trong d6 nghiém thirc A2 cho
chiéu cao cdy cao nhét (64,8; 72,0 cm), ké dén 1a nghiém thic A4 (63,0; 67,2 cm),
thip nhat 1 nghiém thicc A5 (44,9; 54,1 cm), tuong Ung.

Trén nén dat xam phl sa ¢d, cO su twong tac giita phan bon ré va bon 14 dén
chiéu cao giébng Chim ngay Ninh Thuan véi do tin cdy 99% (P<0,01) & tuan 3 — 8.
Sy két hop giita phan bon ré B4 voi phan bon 14 A2 cho chiéu cao cdy cao nhét dat
109,1 cm; ké 1a gitra B4 voi A4 dat 95,8 cm; t6 hop giita B5 va A5 cho chiéu cao
cay thap nhat dat 34,7 cm. Khong c6 sy tuwong tac giita phan bon ré va bon 14 dén
chiéu cao ciy & thi nghiém trén nén dit do bazan. Tuy nhién, t6 hop nghiém thirc
B4 va A2 ciing cho chiéu cao cdy cao nhat dat 95,1 cm, thip nhét 12 t6 hop B5 va
A5 dat 46,8 cm (Bang 3.22).

- S6 1a kép/cay

Sb 14 kép/cay bién dong 16n cling véi thoi gian sinh trudng cua ciy. CO su
khéc biét thong ké & d6 tin cay 95% (P<0,05) vé sb 14 kép/cay giira cac nghiém thirc
phan bon ré tir tuan 1 — 8. O thoi diém 60 NSMM, nghiém thic B4 cho sb la
kép/cay cao nhat (dat 11,2; 14,0 13), ké dén 1a nghiém thirc B2 va thap nhét 1a
nghiém thirc B5 (8,4: 12,0 14), twong tng. Két qua ndy duoc cho 1a Chum ngay
dugc bon bd sung cac nguyén té da, trung va vi lugng nén 14 sinh truéng, phat trién
tét, cho sb 14 kép/cay dat cao hon khong bon bd sung.

Nghiém thirc phan bon 14 khac nhau khdng anh hudng dén sé 1a kép/cay
gidéng Chum ngay Ninh Thuan & mic d tin cay 95% (P>0,05) & 60 NSMM, trén ca

2 loai dat nghién ctu. Trén nén dit xam phi sa cb, nghiém thirc A4 cho sb 1a
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kép/cay cao nhat dat 9,7 14; thip nhit 12 nghiém thirc A5 dat 9,1 14. Trén nén dat do
bazan, nghiém thirc A3 cho sé 1a kép/than cao nhat dat 13,1 14; thip nhat 1a nghiém
thic A5 dat 12,9 14. Diéu ndy cho thiy chi tiéu sé 14 kép/cay 1a mot trong nhimng
tinh trang c6 hé s6 bién dong di truyén cao & cay Chum ngay.

Khong c6 su tuong tac gitta phan bon ré va bon 14 dén chi tiéu sb 14 kép/cay
gidng Chum ngay Ninh Thuan (P>0,05). T6 hop ctia nghiém thirc phan bon B4 véi
cac phan bon 14 A2, A3 va A4 cho sb 14 kép/ciy cao hon cac nghiém thic con lai.

- Puong kinh than: Puong kinh than 1a chi tiéu thé hién kha rd tinh trang
sinh trudng, phat trién cta cdy trong, dic biét d6i voi cay than gé mém nhu Chum
ngdy (Sanchez, 2006); phu thudc vao mat do trong, sb 14 kép/cay va ché do dinh
dudng trong dat (Amaglo va ctv, 2006).

Pudng kinh than trung binh & cac nghiém thirc phan bon ré trén dat xam phi
sa cO va dat do bazan déu ting cUng voi thoi gian, co sy khac biét ¢6 y nghia
(P<0,05) ¢ tudn tht 1 — 8. Tai thoi diém 60 NSMM, nghiém thtrc B4 ¢6 duong kinh
cao nhat (dat 11,1; 11,0 mm), nghiém thtrc B5 c¢6 duong kinh cay thip nhat (dat 5,2;
7,4 mm), twong ung (Bang 3.22).

Céac nghiém thirc phan bon 14 anh huong khong giéng nhau dén chi tiéu
duong kinh than trén hai loai dat nghién ctru. Trén dat xAm phd sa ¢d, ¢6 su khac
biét thong ké (P<0,05) vé dudng kinh than tir tudn 1 — 8. Tai thoi diém 60 NSMM,
nghiém thirc A4 cho dudng kinh than cao nhit dat 7,7 mm, nghiém thic A5 cho
duong kinh than thap nhat dat 6,1 mm. Khong c6 su khac biét thong ké (P>0,05) vé
duong kinh than giira cac nghiém thuc thi nghiém trén dat o bazan. Nghiém thirc
A2 cho duong kinh than cao nhit dat 9,0 mm, thap nhit 12 nghiém thic A5 dat 7,9
mm. Diéu ndy cho thiy, sy khic nhau vé& duong kinh than cua cling mot nghiém
thirc phan bon 14 phu thudc vao diéu kién sinh thai, trong d6 yéu t6 dat dai 1a quan
trong.

Tir két qua nghién ctru trén cho thiy anh huéng cua phan hitu co bén 14 dén
c4c chi tiéu sinh trudng gibng Chum ngdy Ninh Thuan trén dat xam va dat dé bazan

la khong gidng nhau. S& di nhu vay cé thé 1a do cac nghiém thirc phan boén la co
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ham luong cac nguy®én té da, trung, vi lugng va axit amin thip nén anh huong
khong I6n, khong tao ra su khac biét dén cac chi tiéu sinh trudong. Ngoai ra, chi tiéu
sinh trudng con chiu sy tac dong boi diéu kién khi hau thoi tiét, dat dai canh tac.
Pat d6 bazan c6 ham luong dinh dudng cao hon dat xam phu sa c6 (Bang 2.1) do
vay anh hudng manh hon dén sinh truong ciy trong, dong thoi han ché tic dong cia
yéu t6 phan bon 14, khong tao ra su khac biét nhat 12 vé dudng kinh than (P>0,05).
Khong c6 su twong tac gitra phan hitu co bén ré va 14 dén dudng kinh than
gidéng Chum ngay Ninh Thuan & 60 NSMM trén hai diém nghién ciu (P>0,05). T
hop phan bon r& B4 va phan bon 14 A3 cho duong kinh than 16n nhat (12,7; 11,0
mm), ké dén 14 t6 hop giita phan bon ré B4 v4i phan bon 1a A4 (12,3; 10,7 mm), to
hop B5 va A5 cho dudng kinh than nho nhét (4,7; 6,4 mm), trong tng.
Bang 3.21. Tinh hinh sau bénh hai trén gibng Chim ngay Ninh Thuan

Poi twong giy hai Bién phap phong trir

Séu hai

Nhén do

(Tetranychus) ‘ o

Bo phén - Phun trir bing ché phdm VINEEM 1500 EC
(Bemisia tabaci)

Sau an 14 - Phun trir bang ché pham Vi-BT 25 EC
(Diaphania indica)

Bénh hai

- Lam dét k¥, 18n ludng cao, tranh ngap ung.

_ , - Rai v6i vao c4c gbc cay dd nhiém bénh

Vi khuan , ) . '
- Stir dung nam Trichoderma (tén thuong mai BIMA) véi
lwong 5 kg/1000 m? trén véi phan hitu co bén vao dét trude
khi gieo hat. Bon thlc vao thoi diém 40 va 120 NSMM

Ghi chi: Bién phap phong trir theo khuyén céo cua nha san xuat

- Mirc d6 nhiém sau bénh hai: Quan sat thdy sau an 14 xut hién tir giai doan

cay con dén truong thanh, gay hai nhiéu nhét ¢ thoi diém cudi mua mua (thang 10,



116

11), ¢6 thé phun luan phién hai loai ché pham Vi-BT 25EC (ché pham sinh hoc) véi
lidu luong 0,4 lit/ha pha v&i 400 lit nudc phun déu trén mat 1a dé giam thiéu mirc do
gay hai cua ddi twong ndy. Ngoai ra thay xuat hién nhén do, bo phan tring gay hai
trén cac 1a trudng thanh, giai doan sau 60 NSMM, tuy nhién muc do gay hai khong
cao. Dé trir nhén do, bo phin tring st dung VINEEM 1500 EC (ngudn gbc thao
méc) phun véi liéu lugng 0,6 lit/ha pha véi 400 lit nude phun w6t déu 18n 14 cay.
Trong céc loai bénh hai cay Chum ngay duoc ghi nhan, bénh vi khuan gay
vang va rung la c6 mac do gay hai 16n nhét, dic biét trong giai doan mua mua, mirc
d6 1ay lan kha nhanh, nhat 1a trén nén dat xam phd sa ¢6. Vuon cy bi nhiém bénh
ngay tir giai doan cdy 14 NSMM cho dén thoi ky thu hoach. O thoi ky ciy con,
ngoai 1am 14 vang, rung thi bénh con 1am cho than cay théi, gdy ngang than va chét
rap. Thoi ky cdy 16n, toc do lay lan rat nhanh, todn bo 1a trén than chuyén mau
vang, la rung chi con lai canh nhanh va than. Trén than vét bénh xuit hién cac mun
coc nho phan b tir ¢6 ré dén dén vi tri phan canh dau tién, bénh 1am cdy ngimg sinh
truong, sau madt thoi gian cay chét. Viéc trir bénh do vi khuén rat kho khin, chu yéu
str dung voi dé sat khuan ving gbc noi cay chét. Ngoai viéc chuan bi dat tot, st
dung ché phim sinh hoc nim d6i khang Trichoderma tron voi phan hitu co dé bon
16t trudc khi gieo hat thi viéc xtr 1y hé thdng thoat nudc, tranh cly ngap ung va Xir
ly nim Trichoderma 2 lan trong chu ky canh tac 1a rat can thiét dé han ché tac hai

cua bénh.
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Bang 3.22. Anh hudng ciia phan hiru co dén sinh truong gidng Chiim ngay Ninh Thuan & thoi diém 60 NSMM

Chi Phan. Pit xam phu sa co ,D{it’ do6 bazan
iy bon re Phéan bon la (A) BB Phéan bon la (A) BB
(B) Al A2 A3 Ad A5 Al A2 A3 Ad A5
B1 54,0 fg 47,9 g-j 50,5 gh 60,1 ef 388jkI  50,2¢ 53,5 71,3 61,4 58,8 50,1 59,0 bc
B2 62,3 def 77.8¢ 64,0 de 69,8 cd 4849 644D 70,4 72,5 63,8 72,7 54,4 66,7 b
Chiéu B3 40,2 i-l 49,7ghi 45,09k 47,6 g-j 37,6 Ik 44,0 d 57,7 63,4 64,6 68,0 52,0 61,1b
cao B4 65,7de  109,1a 782 ¢ 95,8 b 65,0 de 82,8a 68,5 95,1 77,7 90,3 67,2 79,8a
(cm) B5 38,9 jkl 39,6 jk 37,5 Ik 41,6 h-l 34,7 | 384 e 52,0 57,7 56,6 46,0 46,8 51,8 C
TBA 522b 64,8 a 55,0 b 63,0 a 449 ¢ 60,4bc  72,0a 64,8 ab 67,2 ab 54,1c
CV% =8,9;Fa ,Fs ,Fas CV% =18,6;Fs ,Fg ,Fas™
B1 8,7 8,8 8,8 9,4 8,5 8,8cd 11,9 12,3 12,4 12,6 13,2 12,5 bc
B2 10,0 9,4 9,8 10,2 9,2 9,7b 12,6 13,0 13,2 13,9 13,0 13,1b
Sd B3 8,9 9,0 8,8 9,3 8,6 89¢ 11,9 12,1 12,9 12,3 12,7 12,4 ¢
la/than B4 10,8 11,4 11,8 11,2 11,0 11,2a 13,6 14,0 14,2 14,4 13,8 14,0a
(18) B5 8,2 8,4 8,5 8,6 8,2 8,4d 11,6 11,6 12,9 12,1 11,9 12,0 ¢
TBA 9,3 9,4 9,5 9,7 9,1 12,3 12,6 13,1 13,0 12,9
CV% =7,5; FA® Fg  ,Fass™ CV% =7,3; FA® Fg  Fass™
B1 5,9 6,0 6,5 6,7 5,7 6,2¢C 7,0 8,8 8,6 7.7 7.1 7,8 bc
B2 7,7 8,1 8,3 8,1 6,2 7.7b 8,8 9,1 8,7 9,1 8,4 8,8b
Puong B3 5,6 5,7 5,5 5,7 5,2 5,5cd 8,0 8,2 8,0 9,1 7.9 8,2 b
kinh B4 10,7 12,7 10,9 12,3 8,9 11,1a 9,2 11,0 10,6 10,7 9,9 10,3 a
(mm) B5 5,2 5,6 5,0 5,4 4,7 5,2 d 6,8 8,0 7.8 7,0 6,4 72¢C
TB A 7,0ab 76a 7.2a 7.7a 6,1b 8,0 9,0 8,7 8,7 7.9

CV%=14,7:Fs ,Fg Fag™

CV% =18,2: FA® Fg ,Fasg™

Trong cting mot nhom trung binh, cac gia tri c6 cung ky tu di kem khac biét khong co y nghia thong ké mic P< 0,05; *: khac biét c6 y
nghia vé mat thong ké& & mirc P<0,05; **: P<0,01; ns: la sai khac khdng c6 y nghia thong ké.
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Bang 3.23. Anh hudng cua phan hitu co dén ning suat SKLT giéng Chum ngay Ninh Thuan (tin/ha/nam) (chi tiét Phu luc 10)

Lin  Phan Pit xam phu sa co Pit dé bazan
thu bon Phéan bon la (A) BB Phan bon la (A) BB
hoach r& (B) Al A2 A3 Ad A5 Al A2 A3 Ad A5
Bl 23,2 25,2 26,6 26,0 20,1 242 ¢ 25,6 27,6 29,0 28,4 22,5 26,6 C
B2 27,3 34,0 28,4 39,8 22,0 30,3b 29,7 36,4 30,8 42,2 24,4 32,7b
B3 22,8 29,4 26,8 28,6 20,6 25,6 ¢ 25,2 31,8 29,2 31,0 23,0 28,0¢c
3 B4 31,4 39,8 35,0 37,8 26,0 34,0a 33,8 42,2 37,4 40,2 28,4 36,4a
B5 17,8 19,4 18,6 20,3 15,8 18,4 d 20,2 21,8 21,0 22,7 18,2 20,8 d
TB A 245¢ 29,5a 27.1b 30,5a 20,9d 26,9 C 319a 29,5 b 329a 23,3d
CV%=13,1;Fs ,Fg ,Fas™ CV% =12,06; F5 ,Fg ,Fas™
B1 17,3 19,6 19,0 20,3 16,3 18,5 d 15,7 18,0 17,4 18,7 14,7 16,9 d
B2 23,8 26,4 25,6 27,6 20,6 24.8b 22,2 24,8 24,0 26,0 19,0 23.2b
B3 20,6 24,0 23,8 23,3 18,2 22,0¢c 19,0 22,4 22,2 21,7 16,6 20,4 ¢
4 B4 26,0 30,6 28,8 33,0 22,6 28,2a 24,4 29,0 27,2 31,4 21,0 26,6 a
B5 15,8 17,1 17,0 17,8 14,2 16,4 e 14,2 15,5 15,4 16,2 12,6 14,8 ¢
TB A 20,7b 235a 22,8a 24,4 a 18,4 ¢ 19,1 b 219a 212a 22,8a 16,8 ¢
CV% =9,3;Fa ,Fg ,Fas™ CV% =10,05; Fp ,Fg ,Fas™
Bl 13,3 f-j 12,8j 12,6 12,7j 10,5k 124d 10,9 fj 10,4 ij 10,2 10,3 ij 8,1k  10,0d
B2 154 def  16,2cde  154def  17,4bcd 13,1gj 155b  13,0def  13,8cde  13,0def  150becd 10,7gj 13,1b
B3 151efg 13,8 f-j 14,8 e-i 13,3fj 12,8hij 140c  12,7efg 11,4 f 12,4 e-i 10,9 f-j 104 hij 11,6¢
5 B4 16,4cde  18,9ab 17,8 be 20,2a 150e-g 176a  140cde 16,5ab 15,4 bc 17,8 a 12,6e-h 152a
B5 10,0 k 9,6 k 9,8k 10,6 k 8,6 k 9,7e 7.6 k 7.2k 7.4k 8,2 k 6,2 k 73¢e
TBA 140a 142a 14,1a 14.8a 12,0 b 11,6 a 11,8a 11,7 a 12,4 a 9,6b
CV% =8,5; Fa ,Fs ,Fas CV% =10,3;Fs ,Fg ,Fag
B1 169,4 175,6 175,9 190,1 159,0 174,0d 172,4 181,7 180,6 195,2 165,4  179,0c
B2 204,3 231,3 216,8 235,0 191,0 215,7b 210,4 241,7 232,1 251,1 1974  226,5b
Téng B3 178,3 194,0 184,7 197,9 167,8  184,5¢ 179,4 193,7 196,8 199,6 162,2  186,3 ¢
5lAn B4 256,8 301,4 281,2 305,3 2359  276,1a 262,8 283,1 265,0 314,7 2483 2748a
thu B5 135,3 142,2 137,0 146,1 120,1  136,1e 137,0 144,2 141,4 150,8 122,8  139,3d
TBA  1888c 2089ab 199,1bc  2149a 174,7d 192,4bc  209,9ab  203,2ab 2223a 1792c

CV% =179, FA**.FB**.FA*BnS

CV% =135 Fs ,Fg Fag™
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Bang 3.24. Anh hudng cua phan hitu co dén ning suat LLT gidng Chum ngdy Ninh Thuan (tdn/ha/nam) (chi tiét Phy luc 10)

Lan  Phan Pit xam phu sa cd Pit do bazan
thu bon Phan bon 14 (A) Phan bon 14 (A)
hoach re (B) Al A2 A3 Ad A5 BB Al A2 A3 Ad A5 BB
B1 11,3fgh  12,6efg 13,3ef 12,8efg 9,7 hij 119c 125fgh 13,8efy 145ef 140efg 109hij 131c
B2 13,6 € 17,0¢c 142de 20,0b 110ghi 151b 148e 18,2 c 154de 21.2b 12,2ghi  16,3b
B3 11,3fgh  14,7de  132ef 14,1de 10,2 hi 127¢ 125fgh 159de  144ef 153de 11,4 hi 13,9 ¢c
3 B4 15,7 cd 19,8 b 17,6 ¢ 226a 129efg 17,7a 169cd 21,0b 18,8 ¢ 23,8a 14,1efg 189a
B5 8,9 ij 9,6 hij 9,3hij 10,0hij 7,9j 91d 10,1ij  10,8hij 10,5hij 11,2 hij 9,1j 10,3d
TBA 12.2d 14,7b  135c 159a 10,3d 13,4 d 15,9 b 14,7 ¢c 17,1a 115e
CV% =8,7;Fa ,Fs ,Faws CV% =8,0; Fa ,Fs ,Faws
B1 8,6 9,8 9,5 10,0 8,1 9,2d 7.8 9,0 8,7 9,2 7.3 8,4d
B2 11,7 13,2 12,8 13,8 10,3 12,4 b 10,9 12,4 12,0 13,0 9,5 11,6 b
B3 10,1 12,0 11,8 11,6 9,0 10,9 ¢ 9,3 11,2 11,0 10,8 8,2 10,1 ¢
4 B4 13,0 15,4 14,3 16,5 11,3 14,1a 12,2 14,6 13,5 15,7 10,5 13,3a
B5 7.9 8,4 8,4 8,8 7,0 8le 7.1 7,6 7,6 8,0 6,2 73e
TBA 10,2c 11,7ab 114D 12,2a 9,1d 94c¢ 109ab 10,6b 114a 8,3d
CV% =9,3;Fa ,Fg ,Fas™ CV% =10,0; Fs ,Fg ,Fas™
Bl 7,41 7.1 hij 7,0 jk 70ik 58Im  6,9d 6,2 f-j 59hij 58jk 58ijk  4,6Im 5,7d
B2 8,6 def 9,0cde 8,6 def 9,6 bcd 7,30 8,6b 7,4def 7,8cde 7,4def 8,4bcd 6,10 74D
B3 8,4 dfg 7,71 8,2 e-i 7,4 - 70ik  7.7¢ 72efg 6,51 70ei  62fj 5,8 ijk 6,5c¢
5 B4 9,1 cde 10,4 ab 9,8 bc 115a 8,3 e-h 9,8a 79cde 9,2ab 8,6 bc 10,3 a 7,1e-h 8,6a
B5 56Im 53Im 54Im 5,9 ki 47 m 54e 4,41m 4,11m 4,2 1m 4,7 Im 3,5m 42¢e
TBA 78a 79a 7.8a 83a 6,6 b 6,6 a 6,7a 6,6 a 71a 54b
CV% =8,2; Fa Fs ,Fass CV% =9,7;Fa Fg Fas
Bl 725 76,2hi  778ghi 80,6fi 66,6k 747d 739 78,4 82,4 82,5 68,8 772 ¢
B2 89,0 ef 100,6cd 953de 1068c  77,6ghi  939b 96,5 107,2 104,9 113,4 82,4 100,9 b
Téng B3 76,9 ¢ghi 84,1fgh 806fi 865efg 774ghi 8llc 77,4 83,8 88,5 87,6 77,2 829c¢c
5lAan B4  99,8cd  1284a 117,1b  1361a 996cd 116,2a 1233 132,4 129,0 147,6 109,8 128,4 a
thu B5 56,3Im 60,2lm 57,1lm 62,6Im 50,6 m 57,3 ¢ 56,8 61,1 58,1 65,0 52,0 58,6 d
TBA 789d 89,9b 856¢C 945a 743¢e 856bc 926ab 926ab 99,2a 78,0¢c

CV% =8,2: Fa ,Fg Fag

CV%=13,2:Fa ,Fg Fag™
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Bang 3.25. Anh hudng cua phan hitu co dén ning suat LTPTT gidng Chum ngay Ninh Thuan (tdn/ha/nam) (chi tiét Phu luc 10)

Lan  Phan Pit xam phu sa co Pit d6 bazan
thu bon Phan bon l1a (A) BB Phan bon la (A) BB
hoach r& (B) Al A2 A3 Ad A5 Al A2 A3 Ad A5
Bl 135d-h 11,8fgh 13,9d-g 14,1d-g 11,8fgh 13,0c 13,4 12,7 14,0 14,7 12,4 13,5¢
B2  154def 17,6cd 176cd 19.8¢c 14,0d-g 16,9b 16,9 18,8 19,8 20,7 14,7 18,2 b
B3 131e-h 139d-g 12,4fgh 129eh 129eh 13,0c 12,4 12,8 14,4 12,9 11,7 12,8 cd
1 B4 17,0cde 28,0ab 245b 29.1a 179cd  23,3a 23,4 23,7 25,0 27,7 21,5 243a
B5 10,8gh 933h 9,1h 10,7gh  9,1h 9,8d 10,3 9,4 9,6 11,3 9,2 10,0 d
TBA 140cd 16,1ab 155bc 17,3a 13,1d 15,3 cd 155bc  16,6ab 175a 13,9d
CV%=15,6;Fs ,Fg Fass CV% = 25,5; Fp ,Fg ,Fag™
Bl 5,0 ghi 5,4 fgh 5,8 fg 5,6 fgh 4,2 ijk 52c 5,5 ghi 6,0 fgh 6,4 fg 6,2 fgh 4,7 ijk 58c
B2 59f 7,3cd 62ef 87b 4,8 hi 66b 64f 7.9cd 6,8 ef 9,3b 5,4 hi 7.2b
B3 4,9 hi 6,3 ef 59 f 6,2 ef 4.4ij 56c 5,4 hi 6,9 ef 6,5f 6,8 ef 4,9 ij 6,1c
3 B4 6,8 de 8,8b 77¢C 9,8a 5,7 fgh 78a 74de 9,4b 8,3¢C 10,5a 6,2 fgh 84a
B5 3,9 jk 4,2 ijk 4210k  45ij 3,4k 40d  44jk 4,7 ijk 4,7 ijk 5,0 ij 3,9k 46d
TBA 53d 6,4b 6,0 C 70a 45¢e 5,8d 70b 6,5¢C 7.6a 50e
CV% =8,7;Fa ,Fs ,Fas CV% =8,1; Fa',Fs ,Fass
Bl 31,3hij 306hijj 340fgh 356fgh 279ik 31,9d 322 32,5 35,1 37,2 29,4 33,2 ¢
B2  385def 434cd 422d 478bc  342fgh 412b 410 45,7 45,5 49,9 35,9 436 b
Téng B3  332fgh 37,0efg 34,4fgh 369efy 321ghi 347c 335 36,9 37,4 38,0 31,6 355¢
5lan B4  43,1cd 582a 522b 620a 413de 51,4a 50,6 55,0 53,9 62,0 46,0 53,5a
thu B5 248Kkl 246kl 238kl 266k 21,41 242e 252 25,5 25,3 28,1 22,3 25,3 d
TBA 342c 38,7b 373b 418a 31,4d 36,5 C 39,1bc  394b 430a 33,0d
CV%=17,8;Fa ,Fs ,Fas CV% =10,7; Fo ,Fg ,Fag™

Trong cung mdt nhom trung binh, cac gia tri c6 cung ky tu di kem khac biét khong c6 y nghia thong ké mic P < 0,05; *: khac biét c6 y
nghia vé mat thong k& & mirc P<0,05; **: P<0,01; ns: la sai khac khéng c6 y nghia thong ké.
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3.5.2. Anh huéng ciia loai phan hitu co dén ning sudt giong Chum ngay Ninh
Thuén

Phédn bon dong vai trd quan trong bac nhét trong thim canh ting ning suit cay
trdng va chét luong san pham (theo FAO 13 65% nang suét, con lai 12 gidng va cac yéu
t6 khac) (Hoang Ngoc Thuan, 2011). Chum ngay c6 kha ning tao ra sd luong 14 16n
chi khi cung cdp du dudng chit. La chum ngdy rat gidu protein va khoang chat, diéu
nay c6 nghia 1a dit canh tac phai dap ing du dam va khoang chét cho su sinh trudng
va phat trién. Thay vi phan hoa hoc, phan chudng hodc phan hitu co c6 thé cung cip
cac dudng chat can thiét ciing nhu cai thién ciu trac dat, bo sung axit amin lam ting
gié tri dinh dudng 1a Chum ngay (Sauveur, 2010). Két qua nghién ciru nhu sau:

- Ning suét sinh khéi 1y thuyét (SKLT)

Két qua nghién ciru cho thay trong ciing mot nén phan bon 14, cac nghiém thire
phan bon ré khac nhau cho niang suit SKLT giéng Chim ngay Ninh Thuin khac khau
c6 ¥ nghia v6i muc tin cdy 99% (P<0,01) & tit ca cac lan thu hoach va trén hai loai dét
nghién ctru. Trong d6, nghiém thirc B4 cho ning suat SKLT tong cong dat cao nhat
(276,1; 274,8 tin/ha/nim), thip nhat 1a nghiém thic B5 (136,1; 139,3 tin/ha/nim)
twong tmg v6i hai loai dat nghién ciru (Bang 3.23).

Trong cung loai phan bén ré, cac nghiém thirc phan bon 14 ciing cho ning suét
SKLT gidng Chum ngay Ninh Thuan khéc biét théng ké (P<0,01) & tat ca cac lan thu
hoach. Nghiém thitc A4 cho ning suat SKLT tong cong cao nhat (214,9; 222.3
tin/ha/nim), ké dén 1a nghiém thic A2 (208,9; 209,9 tin/ha/nim) va thip nhat 1a
nghiém thircc AS (174,7; 179,2 tin/ha/nam), twong tng (Bang 3.23).

Sy tuong tac gitra phan hitu co bén qua ré va qua la téi nang suit SKLT gidng
Cham ngay Ninh Thuan (P<0,01) thé hién & lan thu hoach thtr 5, & ca hai loai dat
nghién ctru. Tuy nhién, khong co su tuong tic gitra phan bon qua ré va qua 14 dén ning
suit SKLT tong s6 (P>0,05). T6 hop giita nghiém thirc B4 va A4 cho ning suat SKLT
dat cao nhat (305,3; 314,7 tén/ha/ném), tuong g (Bang 3.23).

Ning suat SKLT dugc hinh thanh tir ning suét sinh khéi c4 thé va mat do trong

trén mot don vi dién tich, trong d6 nang suét sinh khoi ca thé 1a nang suét sinh khdi
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twoi (than, canh, cudng 14 va 13) duoc thu cach mit dat 30 cm. Trong trudng hop nay,
cac nghiém thtrc phan bén c6 cling mat do trong, do vy niang suit SKLT phu thudc
Va0 cac chi tiéu nhu chiéu cao cdy, dudng kinh than va sb 1a kép/than. Nghiém thirc
phan bon cho chiéu cao cay, sd 14 kép/cay, duong kinh than cao thi ¢6 ning suat SKLT
I6n. Diéu ndy giai thich vi sao nghiém thirc phan bon ré B4, phan béon 14 A4 va to hop
cta chung cho ning suat SKLT dat cao nhit trong cac nghiém thtrc nghién ciu.

- Ning suét la ly thuyét (LLT)

Ning sut 14 (1a kép) 1a chi tiéu quan trong do luong niang suat 14 Chum ngay
(phan thu hoach). Két qua nghién ctru cho thay ning suat LLT cua cic nghiém thurc thi
nghiém c6 su khac biét vé mat thong ké (P<0,01) & cac 1an thu hoach. Ning suat LLT
giam sau mdi lan thu hoach, ddc biét giam manh & lan thu hoach thir 3 tro di (chi tiét
xem Phu luc 10).

Trén cing mot nén phan bon 14, cac nghiém thie phan bon ré khac nhau cho
ning suat LLT khac nhau & do tin cdy 99% (P<0,01). Gidng nhu ning suat SKLT,
ning suat LLT tong cong sau 5 lan thu hoach dat cao nhat ¢ nghiém thirc B4 (116,2;
128,4 tin/ha/nam), thip nhat 12 nghiém thirc B5 (57,3; 58,6 tan/ha), twong tng trén hai
loai dat nghién ciru (Bang 3.24).

O clng mirc phan bon ré nhu nhau, cac nghiém thirc phan bén 14 cho ning suit
LLT khac nhau cd y nghia théng ké (P<0,01). Trong d6 nghiém thirc A4 cho nang suét
LLT cao nhat (94,5; 99,2 tAn/ha/nim) (Bang 3.24).

Co6 sy tuong tac giita cac nghiém thirc phan bon r& va phan bén 14 dén ning
suit LLT & 1an thu hoach thtr 3, 5 va téng cac lan thu trén nén dat xam phl sa cb
(P<0,01). Bon phan B4 két hop v6i phun A4 qua 1a cho ning sut LLT cao nhét dat
136,1 tin/ha/nam. Nhung néu véi bon phan qua ré nhu vy ma khdng bon phan qua 14
thi nang suat LLT giam xudng chi con 99,6 tin/ha/nim. Pic biét, néu chi bon phin
qua 14 ma khong bon phan qua ré thi nang suat LLT chi dat 50,6 tin/ha/nim (Bang
3.24). Két qua trén duoc giai thich 1a do phan B4 ngoai luong chit hitu co cao con
chtra lwong NPK cao hon cac loai phan khac giup cy sinh trudng tot, phét trién t6t

hon.
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- Nang suét 14 thuong pham thyc thu (LTPTT)

Ning sudt LTPTT Ia chi tiéu quan trong nhat, phan anh gia tri kinh té cua cay
Chum ngay trong 1am rau. Két qua nghién ctru cho thdy phan bon ré khac nhau cho
ning suat LTPTT giéng Chim ngdy Ninh Thuan khac nhau c6 y nghia thong ké
(P<0,05; P<0,01) & tat ca cac lan thu hoach va trén hai loai dat nghién ctu. Trong do,
nghiém thirc B4 cho ning suat LTPTT tong cong dat cao nhat (51,4; 53,5 tin/ha/nim),
ké dén 1a nghiém thirc B2 (41,2; 43,6 tin/ha/nam), thap nhit 12 nghiém thic B5 (24,2;
25,3 tan/ha/nim), Gmg véi hai loai dat nghién cuu.

Cham ngay c6 kha ning tao ra s6 lugng 14 16n chi khi cung cap di dudng chat.
L4 Chum ngay giau protein va khoang chat, diéu nay c6 nghia 1a dat canh tac phai
cung cip du dam, khoang chat cho su sinh trudng va phat trién caa chung. Theo Price
(2007), khi trong Chum ngdy véi mat d6 day (1 triéu cay/ha), yéu cau phan bén
khoang 250 kg N + 70 kg P,0s + 280 kg K,O/ha/nam. Theo Pham Anh Cuong (2013),
hé s6 sir dung dam trong phan hiru co t6i da 12 50%, do vay dé dap ung duoc yéu cau
dinh dudng néu trén thi can phai bén vao dat canh tic Chim ngay khoang 522 kg N -
126 kg P,05 - 192 kg K,0 (khoang 30 tAn phan bo), 546 kg N - 267 kg P,Os - 243 kg
K,O (khoang 30 tan phan ga), 500 kg N - 500 kg P,Os - 500 kg K,O (khoang 10 tan
phan Growmore) va 480 kg N - 480 kg P,Os - 240 kg K,O (khoang 16 tin phan
Japon)/ha. Dya vao ham luong va thanh phan dinh dudng ctia 4 loai phan bén hitu co
qua ré va yéu cau dinh dudng ctia cdy Chum ngay thi phan Growmore dép tmg yéu
cau dinh dudng tot nhat cho cdy Chum ngay, ké dén 1a phan ga, Japon va cubi cling la
phan bd. Mit khac dé dat duoc ning sut va hiéu qua kinh té, ngoai luong phan bon bd
sung con phu thudc vao loai dat trong. S6 lidu phan tich dt tai Bang 2.1 cho thiy, ham
lwong mun, dam va chat khoang cua dat do bazan dat tir nghéo dén khé; dat xam phl
sa co dat tir rat ngheo dén nghéo. Tét ca diéu nay Iy giai vi sao nghiém thic bon B4
(phan Growmore) cho ning suat LTPTT lén nhit va ning suat LTPTT cua cic nghiém
thirc phan bon trén nén dat do bazan déu cao hon trén dat xam phu sa cé.

Tai hai diém nghién ctru, khac vdi cac chi tiéu vé sinh trudng, su anh hudng

cua cac nghiém thirc phan bon 14 dén nang suat LTPTT lai ¢6 su khéac biét kha rd vé
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mit théng ké (P<0,01 trén dat xam, P<0,05 trén dat do) ¢ ca 5 l1an thu hoach. S6 lidu
Bang 3.25 cho thay nghiém thitc A4 cho ning suat LTPTT dat cao nhat (41,8; 43,0
tdn/ha/nim), thap nhat 13 nghiém thic A5 (31,4; 33,0 tin/ha/nam), Gmg véi hai loai dat
nghién ciru. Mot diém déng cha ¥ nita 14 ty 16 % giita ning suat LTPLT vé6i ning suat
LLT, SKLT cua nghiém thic A4 vin dat cao nhat twong tmg (61,2 va 26,3%), cac
nhiém thirc phan bon l1a khac cling cao hon nghiém thic phun nudc 18 A5 (58,5 va
24,9%). Diéu ndy cho thdy phan bon 14 khong chi lam ting sinh khéi (than, canh, 14
kép) ma con lam ting ning suit 14 thwong phim cdy Chum ngay. Sé di nhu vay 1a do
phan bon 14 lam ting kha ning sinh trudng cta cdy din dén ting ning sudt Chim
ngdy. Két qua ndy tring hop voi nhiéu nghién ciru ciia cac tac gia khac boi phan bon
qua la khéng chi cung cp cac nguyén té da luogng, trung lvong ma con cung cip cac
nguyén t vi lugng va cac axit amin giup cdy sinh trudng tot, ting kha ning chéng
chiu voi sdu bénh hai va ting chét luong san pham (Tukey va ctv, 1962; Salinas va
ctv, 1986; Fageria va ctv, 2007; Pham Anh Cuong, 2013).

C6 su twong tac gitta phan bon qua ré va bon 14 téi ning suat LTPTT & d6 tin
ciy 99% (P<0,01) & 1an thu hoach thir 1, 3, tong cta 5 1an thu hoach trén dat xam phl
sa cd, (P<0,05) ¢ 1an thu hoach thir 3 trén dat d6 bazan. T4c dung cia phan hitu co ddi
Vi cdy trong thudng cham hon cho véi phan vo co, do vy sir dung phan bon 14 nhim
bd sung, cung cap kip thoi cac dudng chat cho ciy thong thuong dem lai nang suit va
chat lugng rau tot hon, hiéu qué twong tac ciing cao hon.

Két qua trong nghién ctru ndy cho thdy néu chi sir dung phan hitu co dé bon cho
Chum ngay qua ré va 14 van co thé dat duoc ning suét cao, cao hon nhiéu so véi ning
suit Chum ngay cua néng dan Dong Nai (13,6 tin/ha/nim). DAy 1a luan cr quan trong
ching minh: dé dat dugc ning suat cao, pham chét tt khong nhat thiét phai st dung
qua nhiéu phan bén hoé hoc, 12 nguyén nhan lam cho dat tré nén chua, bac mau, chai
ctng, chtra nhiéu chat doc hai, anh hudng xau dén méi trudng, giam chat luong va gia
tri san pham, anh hudng dén strc khoé con ngudi va ddy ciing 14 muc tiéu ma nén noéng

nghiép hitru co dang hudng tdi.
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Hinh 3.9. Anh huéng ctia phin bon 14 dén nang suat LTPTT
gidng Chum ngay Ninh Thuan

Ning suat LTPTT (tAn/ha)

Vai tro caa phan hoé hoc ddi v6i ning suit cay trong 1 khéng thé phu nhén, tuy
nhién, tuy vao loai cdy trong, muc dich va yéu ciu san pham ma lra chon phan bon

phu hop. Dbi véi cac loai rau an 1, san xuit theo hudng hiru co thi yéu cau bat budc
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phai sir dung phan bon ¢6 ngudn gdc hiru co nham nang cao chit luong, gia tri cua san
pham, bao vé strc khoé con ngudi, cai thién do phi cua dit va bao vé méi trudng.

Theo John va ctv (2005), vai trd chit hitu co chu yéu dugc nhian manh ¢ khia
canh cai thién cAu twong dét, gia ting do phi, ngoai ra con cd vai tro phuc hdi chirc
ning ctia dat bi x6i mon, d& chat, kiém hoa, sa mac héa 1am giam ning suit va de doa
dén viéc sir dung 1au dai cho muc dich trong trot. Sy tron 1an phan hitu co vio trong
dat 1am gia ting kha niang giit nudc cua dat, didu do rat can thiét cho ving khd han.
Mt khac, hé thdng hitu co chtng minh tinh 6n dinh va sy dan hdi trong viéc phan tng
lai v6i nhitng sy thay d6i thoi tiét dot ngot. Vai trd cua phan hiru co dbi voi cdy Cham
ngdy trong nghién ctu nay da rd, van dé dat ra 1a sir dung phan hitu co voi luong bao
nhiéu dé c6 thé dap tmg va thoa man nhu cau dinh dudng, giup cay tréng sinh trudng,
phét trién tét, ning suit cao dong thoi dam bao dugc chat luong san pham Chim ngay
theo tiéu chuan hiru co 13 cau hoi can tiép tuc can duoc 1am rd.

3.5.3. Panh gia hiéu qua kinh té ciia cac nghiém thirc phian bén nghién ciru

Mot tidu chi rat quan trong dbi v6i nguoi trong Chum ngay 1a hiéu qua kinh té
mang lai tir viéc dau tu phan bon. So bo hach toan hiéu qua kinh té cac cong thirc phan
bon duge trinh bay trong sé liéu Bang 3.26.

Két qua Bang 3.26 cho thiy hiéu qua kinh té cua t6 hop cac nghiém thirc bon
phan hitu co Growmore dat kha cao. S¢ di nhu vay la vi ning suat Chim ngay trén cac
t6 hop cua nghiém thirc phan bon nay dat khé cao, do vy loi nhuan thu dugc cao hon
cac nghiém thire con lai.

Déi véi phan bon qua 1a, cac nghiém thirc phun phan VIF — Super véi lugng

750 lit/ha dat lgi nhudn vuot trdi so vai cac nghiém thire khac.
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Bang 3.26. Hiéu qua kinh té cic t6 hop phan bon trén giong Chum ngay Ninh Thuan
(1.000 d/ha/nam)”

Tong thu Tong chi Loi nhudn Ty suat loi

Nghiém thire
(1.0004) (1.0004) (1.0004) nhuan
Nutra Green+Phan bo 643.400 267.450 375.883 14
Nutra Green+Phan ga 819.800 258.450 561.272 2,2
Nutra Green+Japon 670.600 352.450 318.106 0,9
Nutra Green+Growmore 1,011.200 312.450 698.772 2,2
Nutra Green 503.000 191.700 311.300 1,6
VIF-ONE+ Phan bo 649.400 277.200 372.189 1,3
VIF-ONE+ Phan ga 913.600 268.200 645.411 2,4
VIF-ONE+ Japon 737.800 362.200 375.689 1,0
VIF-ONE+ Growmore 1.100.800 322.200 778.578 2,4
VIF-ONE 510.400 201.450 308.994 1,5
RBVIF-ONE+Phan bo 701.600 277.200 424.411 1,5
RBVIF-ONE+Phan ga 909.800 268.200 641.633 2,4
RBVIF-ONE+Japon 748.600 362.200 386.467 1,1
RBVIF-ONE+Growmore 1.078.800 322.200 756.633 2,3
RBVIF-ONE 505.000 201.450 303.550 1,5
VIF-Super+Phan bo 743.200 288.450 454.661 1,6
VIF-Super+Phan ga 997.600 279.450 718.106 2,6
VIF-Super+Phan Japon 759.200 373.450 385.717 1,0
VIF-Super+Growmore 1.239.600 333.450 906.050 2,7
VIF-Super 562.200 212.700 349.522 1,6
Nudc 1a+Phan bo 440.400 193.950 246.425 1,3
Nudc 1a+Phan ga 537.900 184.950 352.883 1,9
Nudc 1d+Japon 473.700 278.950 194.675 0,7
Nudc 1a+Growmore 690.150 238.950 451.217 1,9
Nudc 1& 334.950 118.200 216.758 1,8

*Béng hach toan chi tiét trong Phu luc 8.
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Nhu vay, phan hiru co bon ré Growmore va phan hitu co bon 14 VIF — Super la
hai loai phan thich hop dé trong Chim ngy 1am rau theo hudng hitu co. Loi nhuan thu
dugc tir t6 hop hai loai phan bon néu trén dat cao nhat (906 triéu ddng/ha/nam), ty suit
loi nhuan dat 2,7. Loi nhuin nay cao hon nhiéu lodi cdy trong khac boi gia béan rau
Chum ngéay sach hién tai cao.

3.6. Anh huéng cia chu ky va quy cach thu hoach dén ning suit gidng Chum
ngay Ninh Thuén tai tinh Pong Nai

3.6.1. Anh hwéng ciia chu ky va quy cach thu hoach dén ning suit giong Chum
ngay Ninh Thuén

Két qua nghién ctru cho thay trong cling quy céch thu hoach, ning suit SKLT,
LLT, LTPLT va LTPTT trén hai loai dat nghién ctru déu ting mot cach co ¥ nghia
(P<0,05) khi chil ky thu hoach ting dan tir 30 d&én 40 ngdy/lan. Hinh 3.10 chi ra rang
c6 sy khac khau vé ning suat LTPLT giita cic thang thu hoach (twong tng véi cac lan
thu hoach) trong cung chu ky thu hoach. Thoi diém thu hoach Chum ngay tring véi
cac thang mua kho hoic c6 luong mua thip (thang 11 — 12) canh, 14 sinh truéng chim
cho ning suat SKLT va ning suat LTPLT thap nhat, trong khi mia mua (thang 5 — 10)
cdy sinh truong tot cho ning suat SKLT va nang suat LTPLT dat cao hon.

S liéu Bang 3.27, 3.28 cho thiy ning suat SKLT, LLT, LTPLT va LTPTT dat
cao nhét & chu ky thu hoach 40 ngay/lan. Sy ting 1én vé ning suat SKLT chu yéu 1a do
su ting 1én vé sinh khéi gb. Theo Ella va ctv (1989), ning suét sinh khdi phan khong
an duoc (than va cudng 14) s& tiéu biéu cho ty 1¢ ning suat sinh khéi toan phan khi chu
ky thu hoach kéo dai (thua). Mot sb thi nghiém thuc hién trén cac cdy lam thirc 4n gia
stic nhu Leucaena leucocephala, Ziziphus jujuba va Morus alba ciing cho thiy chu ky
thu hoach thua cho ning suét 14 cao hon chu ky thu hoach day (Barnes, 1999; Latt va
ctv, 2000; Tuwei va ctv, 2003). Trong nghién ciru ndy, ning suat LTPLT va LTPTT
dat cao nhat ¢ chu ky thu hoach 40 ngdy/lan, trén ca hai loai dat. Piéu ndy chimg to
thoi gian thu hoach kéo dai (thwa) khéng nhirng giup Chum ngiy ting trudng vé thin,
canh va cudng 14 (ning suat sinh khdi) ma con lam ting sb 14 kép/cay va do day cua

ban 14, do d6 1am ting ning suat LTPTT. Viéc giam ning suat 14 & chu ky thu hoach
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day co thé 1ay di luong dinh dudng ma cdy mdi tich luy va diéu nay s& 1am anh huong
dén tc @6 sinh trudong cia ciy thong qua anh hudng téi sy phat trién cua 14 (Latt va
ctv, 2000). Do d6, viéc giit khoang thoi gian thu hoach thich hop dé ciy trong co thé
tai tao ra canh 14 méi 1a rat can thiét (Assefa, 1998). Tuy nhién, tuy thudc vao loai cay
va muc dich san xuat khac nhau ma chu ky thu hoach ciing khac nhau. Thuc té tai
Pong Nai cho thay Chum ngay thu hoach véi chu ky 16n hon 75 ngay/lan cho chat
lwong rau kém, nhat 1a chat luong ndu dn. Chu ky thu hoach kéo dai s& 1am céc 14 don
tré nén gia, ctmg, ham luong tanin cao, ham luong dinh dudng thap (Amaglo va ctv,
2006), anh hudng dén chat lugng rau Cham ngay.

Két qua trong nghién ciru ndy cao hon so vdi bao cdo cua Palada (2003) 4,5 tin
14 twoi/ha/nam. Foidl va ctv (2001) d4 bao co rang nang suat sinh khéi trén 99 tin/ha,
két qua cua 8 lan thu hoach, mat do gieo trong 1 1 triéu cdy/ha va trong trong diéu
kién bon phan va tudi nude. Sanchez va ctv (2006) ciing bao céo ning suat sinh khoi
twoi dat 100,7 tdn/ha & chu ky cdt 75 ngdy (twong tng véi 5 1an thu hoach) khi gieo
trong & mat d6 750.000 cdy/ha. Su khac nhau vé két qua trong nghién ctru ndy voi mot
sb tac gia duoc dé cap ¢ trén 1a do Chum ngay duoc trong & cac diéu kién khi hau, thoi
tiét, dat dai, mat do trong, chu ky cét (sb 1an thu hoach/nim), ché do chim séc khac

nhau.
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Bang 3.27. Anh hudng ctia chu ky va quy cach thu hoach dén ning suét gidng Chum ngay Ninh Thuan (tin/ha/nim)

Quy Pit xam phu sa co Pit dé bazan
Ning suat  céch cat Chu ky cit (ngay) (A) T8 Chu ky cit (ngay) (A) T8
(B) 30 35 40 30 35 40
3 mit 243,6 253,0 272,1 256,2b  256,9 268,4 281,6 269,0 ab
5 mit 258,4 279,2 288,2 2753a  262,4 281,5 2945 279,5 a
SKLT  7mé 2325 2477 2631  247.8b 2484 2577 2617  2559D
B 2448b 260,0ab 2745a 2559b  2692ab  279,3a
CV%=6,0; Fa , Fg , Fag™ CV%=6,4; Fa, Fg , Fasg™
3 mit 108,8 113,5 122,7 1150b 1151 120,5 127,0 120,9 ab
5 mit 119,2 126,6 131,1 1256a  121,8 126,8 133,3 127,3 a
LLT 7 mit 107,0 112,1 116,6 111,9b 1135 114,9 117,9 115,4 b
B 111,7b 117,4ab  1234a 116,8b  120,7ab  126,1a
CV%=509;Fa , Fg , Fag™ CV%=53;Fs , Fg , Fag™

SKLT: sinh khéi ly thuyét; LLT: 1a ly thuyét; Trong cung mot nhém trung binh, cac gia tri c6 cing ky tu di kem khac biét khong co y
nghia thong ké mirc P< 0,05; *: khac biét c6 y nghia vé mat thong k& ¢ mic P<0,05; **: P<0,01; ns: la sai khac khdng c6 y nghia thong
ké.
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Bang 3.28. Anh hudng ctia chu ky va quy cach thu hoach dén ning suét 1a thuong pham giéng Chim ngay Ninh Thuan

Pat xam phu sa co

D4t do bazan

Nang suit Q:;: E’;‘)’h Chu ky it (ngay) (A) on Chu ky it (ngay) (A) an
30 35 40 30 35 40
3 mét 48,8 50,8 54,8 51,4 b 52,1 54,4 58,1 54,8 b
TPTT 5 mafn 53,8 56,0 57,9 55,9 a 55,3 57,1 61,3 57,94
) . 7 mét 48,2 49,9 52,0 50,0 b 51,4 53,0 53,8 52,8 b
(tan/ha/nam)
TBA 50,3 b 522ab  549a 52,9 b 548b 57,8a
CV% =7,0; Fs , Fg , Fasg™ CV% =7,6;Fs , Fg , Fasg™
3 mit 66,9 70,0 75,8 709b 70,3 74,1 79,6 74,7 b
5 mit 74,2 77,6 80,5 7744 75,4 78,0 82,5 78,6 a
(téIII/-LZ/I;l-érm) 7mit 658 68.5 718 68.7 b 69.2 718 729 713D
TBA 69,0 b 72,0ab  76,0a 71,6 b 746ab  78,3a

CV% =51 Fp", Fg ", Fasg™

CV% — 5’6’ FA**’ FB**’ FA*BnS

LTPTT: I thuong pham thyc thu; LTPLT: 14 thuong pham Iy thuyét. Trong cling mdt nhom trung binh, cac gia tri c6 cuing Ky tu di kém

khéc biét khong c6 ¥ nghia thong ké mic p < 0,05; *: khéc biét co ¥ nghia vé mat thong ké ¢ mirc P<0,05; **: P<0,01; ns: la sai khéc

khéng c6 y nghia thong ké.
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Trong cung chu ky thu hoach, quy cach thu hoach khac nhau cho ning suit
SKLT, LLT, LTPLT va LTPTT kh&c nhau véi d6 tin cay 99% (P<0,01) ¢ ca hai
loai d4t nghién ctru. Trén nén dat xam phu sa cd, quy cach thu hoach chira lai 5 mat
cho nang suat SKLT, LLT, LTPLT va LTPTT téng cong dat cao nhat (twong tng
275,3; 125,6; 77,4 va 55,9 tin/ha/nam). Quy céch thu hoach chira lai 3 mét va 7 mat
khéng c6 sy khac biét vé mit théng ké, trong d6 quy cach thu hoach chira 7 mat cho
ning suit thip nhat. Két qua nghién ciru trén nén dit d6 bazan ciing cho két qua
turong tu. Quy cach thu hoach chira lai 5 mat cho ning suat SKLT, LLT, LTPLT va
LTPTT dat cao nhit (twong tmg 279,5; 137,3; 78,6 va 57,9 tin/ha/nam); ké dén 1a
quy céch chira 3 mat va cudi clng la quy cach chira 7 mat.

Ning suit SKLT cua cdy sau cat lan thir nhat duoc thé hién qua cac chi tiéu
nhu s6 chdi tai sinh, dudng kinh chdi, sé 14 kép/chdi, trong lugng 1a. Do vay, cay
sinh trudong phat trién manh s& cho ning suit SKLT cao. Trén cing chu ky thu
hoach, quy cach thu hoach khac nhau cho ning suat SKLT khac nhau & do tin cay
99% (P<0,01), trong d6 quy céach thu hoach chira lai 5 mét cho ning suat SKLT cao
nhat. Khong ¢ su tuong tac gitta chu ky va quy cach thu hoach téi nang suat SKLT
cdy Chum ngay (P>0,05). Chu ky thu hoach 40 ngay/lan két hop vé6i quy cach thu
hoach chira lai 5 mit miam cho ning suit SKLT dat cao nhit (288,2; 279,5
tdn/ha/nim), twong tng. Ciing voi kiéu thu hoach nhu viy nhung véi chu ky thu
hoach 30 ngay/lan thi nang suat SKLT giam xudng con 258,4 tan/ha/nim va 262,4
tAn/ha/nam, twong g trén hai loai dat (Bang 3.27).

K thuat cit canh I bién phap k¥ thut canh tic t6t nham tao ra ning sut
sinh khéi cao nhat trong diéu kién mua mua & cac qudc gia khu vire nhiét doi (Stur
va ctv, 1994). Trong nghién ctru nay, cdy Chum ngay dugc thu hoach vdi quy cach
khéc nhau nham danh gi4 ning suit sinh khéi, ning suit 14 va ning suit 14 thuong
phém. Két qua thi nghiém cho théy nang suat SKLT dat cao nhat (288,2; 279,5
tdn/ha/nim) khi thu hoach chira lai 5 mat, twong tng trén hai loai dat. Két qua
nghién ciru tuong tu dugc ghi nhan trén cay Linh Ling va Dau tam (Benavides va
ctv, 1994; Baatar, 2008), nhung Kadin va Kreil (1990) lai cho rang ning suit SKLT

dat cao khi cit & d6 cao cao hon. S¢ di nhu vay 1a vi Kadin va Kreil (1990) thu
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hoach ning suat SKLT vao thoi diém cay cao dat 150 cm (6 thang sau khi tréng), do
d6 than cdy chiém ty 1& cao trong ning suit SKLT, trong khi & nghién ciu nay
Chum ngy duoc thu hoach 1an dau vao thoi diém 60 NSMM.

Ning suit 14 thuong pham 12 yéu t6 cudi cling, c6 vai trd quyét dinh trong
viéc danh gia gidng hay danh gia su tic dong cta cic bién phap ki thuat canh tac.
Qua ning suit 14 ta ciing c6 thé danh gia dugc gidng t6t hay xdu hodc danh gia duoc
bién phéap ki thuat nao tac dong dén giéng d6 hay khong.

Trén cung chu ky thu hoach, quy cach thu hoach khac nhau ciing cho nang
suit 14 thuong phadm khac nhau ¢ do tin cdy 99% (P<0,01), trong d6 quy cach thu
hoach chira lai 5 mat cho ning sudt LTPLT va LTPTT dat cao nhit. Cac quy cach
thu hoach khac cho ning suét 14 thuong pham thip hon mét cach 18 rét (P<0,01)
(Bang 3.28).

S¢ di ning suat SKLT, LLT, LTPLT va LTPTT & quy cach thu hoach chira 5
mét mam cao hon quy cach khac 1a vi khi thu hoach chira lai 3 mat mam sé chéi tai
sinh toi da 1a 3 chdi (thong thuong 1a 2 chdi, 1 chdi gan vi tri cit thuong bi hong)
nén khong tao ra sd chdi can thiét dé dat nang sut cao. Thu hoach chira lai 7 mat
mam sb chdi tai sinh moi dat tir 6 — 7 chdi trong khi thoi gian cho sy tai sinh ngén
(30 — 40 ngay), thém vao d6 13 su canh tranh khdc liét vé& dinh dudng, 1am cho céac
chéi tai sinh sinh trudng phat trién kém, canh nhanh nhé bé, giam ning suat.

Khong cd su tuong tac giita chu ky va quy cach thu hoach dén ning suit
SKLT, LLT, LTPLT va LTPTT trén ca hai loai dat nghién ctru (P>0,05). Tuy nhién,
t6 hop cua cac nghiém thirc c6 sy phan hang khé 18 rang, trong dé t6 hop gitra chu
ky thu hoach 40 ngdy/lan va quy cach thu hoach chira 5 mit mam cho ning suit
SKLT, LLT, LTPLT va LTPTT dat cao nhét (Bang 3.27 va 3.28).

Ning suat Chum ngay la két qua cua sy tuong tac giita kiéu gen (tiém ning
cho ning suat) va diéu kién ngoai canh. Ngoai sy chi phéi boi yéu t chu ky va quy
cach thu hoach, nang suat Chim ngay con bi tac dong boi yéu td nhiét do, anh sang
(chu ky va cuong d6), luong mua, dinh dudng trong dit - 1a nhimg yéu té co ban
anh huong dén kha nang sinh trudng, phat trién va ning suat Chum ngay. Piéu ndy

ly giai vi sao nang suat Chum ngay trén dat do bazan cao hon trén dat x4am phi sa
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cd khi Chum ngy duogc trong trong clng thoi vu, clng chu ky va quy cach thu

hoach.
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3.6.2. Anh huéng ciia chu ky thu hoach dén chét lwong rau Chim ngay

Nghién ctru anh huong cta chu ky thu hoach da duoc cac tac gia (Amaglo va
ctv, 2006 va Nouman, 2012 b) thyc hién va chi ra rang chu ky thu hoach anh huong
truc tiép dén nang suat, chat luong rau Chum ngdy. Két qua nghién ctru dugce trinh
bay ¢ Bang 3.29.
Bang 3.29. Ham luong dinh dudng, kim loai nang va vi sinh vat trén la rau Chum

ngay Ninh Thuan trong tai Trang Bom, Dong Nai

Chu ky thu hoach (ngay/lan)

Chi tiéu

30 35 40
Ca (mg/kg) 2.789,0 2.845,0 2.869,0
Fe (mg/kg) 23,8 24,7 24,9
K (mg/kg) 4.385,0 4.354,0 4.278,0
Protein (%) 7,5 7,7 7,6
Vitamin A (1U/kg) 7.120,0 7.147,0 7.150,0
Vitamin C (mg/kg) 1.475,0 1.526,0 1.538,0
As (mg/kg) - 0,34 -
Cd (mg/kg) - 0,15 -
Pb (mg/kQg) - 0,22 -
Hg (mg/kg) - 0,02 -
E.coli (CFU/qg) - 10° -
Salmonella (CFU/qg) - 0 -

S0 liéu duoc phan tich tai Trung tdm dich vu phan tich thi nghi¢ém TP. Hd Chi Minh nim
2014.

- Ham lugng dinh dudng:

Két qua Bang 3.29 cho thiy ham luong Ca va Fe tang khi chu ky thu hoach
ting tir 30 dén 40 ngdy/lan, trong d6 cao nhit & chu ky thu hoach 40 ngay/lan
(2869,0; 24,9 mg/kg). Nguoc lai, ham lugng K giam nhe khi tang chu ky thu hoach,
cao nhit ¢ chu ky thu hoach 30 ngdy/lan. Ham lugng protein dat cao nhat ¢ chu ky
hoach 35 ngay/lan; ham lugng vitamin A, C dat cao nhit & chu ky thu hoach 40

ngay/lan. Tir sb liéu trén cho thdy ham luong cac chat dinh dudng c6 su khac biét
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khong dang ké giita cac chu ky thu hoach, ham luong dinh dudng & cac chu ky thu
hoach trong nghién thi nghiém nay déu cao hon khi so sanh véi ham luong dinh
dudng cua clng gibng Ninh Thuin (Bang 3.12) va cac két qua nghién ctru cua
Fuglie (1999). Theo Amaglo va ctv (2006) va Nouman (2012b), Chim ngay trong
trong diéu kién mua mua, thu hoach & chu ky tir 30 — 40 ngay/lan s& cho ham luong
dinh dudng va dugc liéu trong 14 cao. Ngoai ra, trong nghién ctru nay Chum ngay
dugc bon bo sung luong dinh dudng cac nguy@n té da, trung, vi luong qua dat; duoc
cung cp bd sung cac nguyén té da, vi lugng va cac axit amin qua Ia nén cay sinh
truong phat trién tot, cho ham luong dinh dudng cao hon so voi cac nghién ctu
trude kia.

Ham luong dinh dudng ¢ Bang 3.29 cho thiy Chum ngay la loai rau giau
dinh dudng, cao hon nhiéu khi so sanh v6i mot sb loai rau phd bién nhu bd ngot
(proten: 4,3 g/100g; Ca: 169 mg/100g; Fe: 2,7 mg/100g; vitamin C: 185 mg/100g),
rau dén (protein: 1,8 g/100g; Fe: 3,4 mg/100g), mdng toi (protein: 1,8 g/100g; Ca:
109 mg/100g; Fe: 1,2 mg/100g). Pidu ndy lai cang c6 y nghia ddi véi Viét Nam,
mét trong sd qudc gia co ty 1é suy dinh dudng & tré em cao trén thé gioi.

- Ham luong kim loai nang va vi sinh vat:

S lidu Bang 2.29 cho thiy tat ca cac chi tiéu phan tich vé ham lugng kim
loai ning va vi sinh vat déu dam bao tiéu chuin rau an toan theo Quy chuan Viét
Nam 8-2:2011/BYT va 8-3:2012/BYT (B6 Y té, 2011 va 2012).

Tir nhitg van dé trén cho thiy trong diéu kién ¢ Viét Nam kho co thé dap
mg duoc cac tiéu chuan san xuét rau hitu co do chua dam bao duoc cac yéu cau vé
dat canh tac, ngudn nudc tudi, sy cach ly khong khi, gidng tréng thi san xuit rau
Chum ngay theo huéng hitu co 1a mot hudng tiép can méi, vira dam bao duoc ning
suit, chét lugng cua san pham, vira gop phan cai thién cdu trac va do phi cua dat,
bao vé moi truong va suc khoé con nguoi.

3.6.3. Panh gia hiéu qua kinh té t6 hep chu ky va quy cach thu hoach

Két qua bang 3.30 cho thiy tong chi phi ctia cac nghiém thtic thi nghiém vé

co ban 1a khéng khac nhau vi c6 chung céc yéu té dau vao, chi khac nhau vé chu ky

va quy céach thu hoach. Do viy, t6 hop ctia chu ky va quy cach thu hoach khac nhau
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s& cho nang suit va hiéu qua kinh té khac nhau. Chu ky thu hoach 40 ngay/lan + cit
chira 5 mat mam cho hiéu qua kinh té cao nhat, cho ty suét loi nhuin 1a 2,46 cao
hon so vai cac cong thirc con lai. S& di nhu vay 1a vi & quy cach thu hoach chura lai
5 mat mam cho sd dot tai sinh nhiéu nhat va dong thoi chu ky thu hoach 40
ngay/lan 13 khoang thoi gian dii dé cac nhanh tai sinh. Nguogc lai, & chu ky thu
hoach day 30 — 35 ngay/lan d4 ldy di nhiéu dinh dudng ma ciy tich luy va diéu nay
lam anh huong dén toc d6 sinh trudng cia cdy thong qua anh hudng téi su phat
trién cua 14 (Latt va ctv, 2000), 1am giam ning suét va hiéu qua kinh té.

Bang 3.30. Hiéu qua kinh té cac t6 hop chu ky va quy céch thu hoach gibng Chum
ngay Ninh Thuan”

Tongthu Tongchi Loinhuin Ty suat

Nghiém thire
(1.000d)  (1.000d)  (1.000d) lgi nhun

Cit 30 ngay-+chira 3 mit 976.800 333.450 643.272 1,93
Cit 30 ngdy+chira5mat  1.077.200  333.450 743.772 2,23
Cét 30 ngay-+chira 7 mit 963.400 333.450 629.994 1,89
Cit 35 ngay+chira 3 mat ~ 1.015.800  334.200 681.689 2,04
Cit 35 ngay+chira5mat  1.120.000  334.200 785.800 2,35
Cit 35 ngay-+chira 7 mit 998.800 334.200 664.578 1,99
Cit 40 ngay+chira 3 mat  1.097.200  334.950 762.217 2,28
Cit 40 ngay+chira5 mat  1.159.000  334.950 824.106 2,46
Cit 40 ngay+chira 7 mat ~ 1.041.000  334.950 706.106 2,11

*Béng hach toan chi tiét trong Phu luc 9.

Mt khac, ham luong dinh dudng ¢ 2 chu ky thu hoach 35 va 40 ngay/lan
ciing khong c6 su khéc biét dang ké. Do vay, trong diéu kién canh tac tai Bong Nai,
trong Chim ngay voi mat do day Ién t6i 1 triéu cay/ha lam rau theo hudng hitu co
thi chu ky thu hoach 40 ngay/Ian va cit chira 5 mat mam 14 mot goi ¥ lya chon.

3.7. P& xuit mét sé bién phap k¥ thuit canh tac cdy Chum ngay lam rau in la
theo hwéng hiru co tinh Pong Nai

Trén co sé két qua nghién ctu d4 thu duoc vé gidng, k§y thuat nhan gidng,
mat d6, phan bon, chu ky va quy céach thu hoach, két hop véi nhitng ky thuat canh
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tac truyén théng cua nguoi dan tai Pong Nai dang 4p dung, mot sb bién phap Ky

thuat canh tac Chim ngay lam rau theo huéng hitu co cho tinh Pong Nai duoc dé

XUt trong Bang 3.31.

Bang 3.31. D& xuit mot sb bién phap k¥ thuat canh tic Chum ngay lam rau an 14

theo hudng hiru co tai tinh Pong Nai

Bién phap ky thuat

K§ thuit cai tién

Ky thuat ciua nguwdoi dan

Giong

Ky thuat nhan gidng
Thoi vu trong

Mat do tréng

Lam dat

Phan bdn

Phong trir sau bénh

Kiém soat c6 dai

Chu ky thu hoach
Quy cach thu hoach

Ninh Thuan

In vitro (Hinh 3.7)

Théang 4, 5

1.000.000 cay/ha

Cay, btra

10 tin Growmore 5:5:5 +
2,625 L VIF-Super + 300
kg vbi/ha

Sau hai: Str dung Vineem
1500 EC, Vi-BT 25 EC,
bot 14 xoan dé diét trir.
Bénh hai: Xir 1y dat bang
Trichoderma 50 kg/ha
Phu bat nylon

40 ngay/lan

Cit vat 45°, cach mat dét
30 cm, lan ké tiép cach vi
tri cit 1an trudc khoang 20

cm (chira 5 mat mam).

DPong Nai (chiém 65%)
Bang hat (chiém 60,8%)
Thang 4, 5

2.500 — 10.000 cay/ha
Khéng cay bura (78,6%)
Khéng bon

Phun thudc hoa hoc

(> 4 lan/nam)

Lam co bang tay va phun
thude diét co
>75 ngay/lan
Lan dau cit ngang than &
do cao 1,5m, cac lan sau

bé 1a.




140

KET LUAN VA PE NGHI

KET LUAN

- Pong Nai 14 tinh ¢6 tiém ning phét trién Chum ngay trong 1am rau theo
hudng hitu co. Co nhiéu nguy@n nhan han ché san xuat Chum ngay, tuy nhién thiéu
gidng chit luong t6t va hudng dan ki thuat canh tic dugc coi 12 nguyén nhan hay
kho khan chinh.

- Chum ngay c6 xuét x@ tir tinh Ninh Thuan va Binh Thuan; Pong Nai va
Viing Tau c6 mic d6 da dang di truyén thap. Nam xuat xi Chum ngdy trong nudc
v6i xudt xir Chim ngay Thai Lan c6 muc d6 da dang di truyén kha cao.

- Giéng Chum ngay Ninh Thuan sinh truong, phat trién t6t nhat trong diéu
kién sinh thai tai Dong Nai, cho ning suét 14 throng pham thuc thu cao nhét tir 29,3
dén 30,8 tAn/ha/ndm. C6 ham lugng vitamin A, vitamin C va flavonoid dat cao nhat
trong 5 gidng nghién ciu.

- Cong thtre khtr triing Vat 1iéu nudi cdy in vitro tir doan chdi Cham ngay la
HgCl, 0,1% trong thoi 8 phat. Méi truong dinh dudng thich hgp nhat dé tai sinh tao
cum chdi Chum ngay in vitro 1a: MS + 30 g sucrose/L + 7 g agar/L + 1,5 mg
BAP/L. Méi truong ra ré tot nhat 1a: 1/2 MS + 7 g agar/L + 15 g sucrose/L + 0,4 mg
IBA/L + 0,2 mg IAA/L. Gi4 thé thich hop nhét trong cay Chim ngay in vitro trong
vuon wom la: 40% dat mit + 50% mun dira + 10% phén tring qué.

- Trong diéu kién mua mua tai Péng Nai, gibng Chum ngay Ninh Thuin cho
ning suit va hiéu qua kinh té cao nhit khi tréng & mat do 100 cay/m?, b6n 10 tin/ha
phan hitu co (c6 thanh phan dinh dudng twong dwong phan Growmore 5:5:5) +
2,625 lit/ha phan bon 14 (c6 thanh phan trong duong phan VIF-Super) trén nén bon
300 kg véi/ha, thu hoach & chu ky 40 ngay/lan va quy cach thu hoach chira 5 mét

mam.
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PE NGHI

- Ap dung két qua nghién ctru chon giéng va mot sé bién phap canh tac cay
Chum ngay lam rau theo huéng hitu co cho tinh Dong Nai.

- Str dung quy trinh nhan gidng in vitro vao san xuit cdy giéng Chum ngay,
phuc vu san xuét dai trd va trong rau céng nghé cao.

- Can tiép tuc cac nghién ctru vé luong phan bon hitu co, ki thuat tudi nudc,
ludn canh, xen canh, bao vé thuc vat dé hoan thién quy trinh canh tac cdy Chum

ngdy lam rau theo hudng hitu co tai tinh Pong Nai.
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PHU LUC

PHU LUC 1. Két qua phén tich phan bo, phan ga hoai muc

Loai phan
Chi tiéu
Phén bo Phén ga

PHkel 6,65 7,08
Chét hitu co (%) 31,97 26,46
N (%) 1,74 1,82
P,0s (%) 0,42 0,89
K,0 (%) 0,64 0,81
N (mg/100 gr) 9,05 12,36
P (mg/100 gr) 8,96 20,80
K (mg/100 gr) 84,27 46,49

S6 lidu phén tich tai Trung tdm thi nghiém va PTCN thudc Truong Pai hoc Lam nghiép -
Co s6 2, Trang Bom, Pong Nai.

PHU LUC 2. Két qua phén tich nwéc twéi trong nghién ciru

, Phwong phap thw
TT Tén chi tiéu Pon vi tinh Két qua )
nghiém

1 | Asen tong so mg/l 0,02 TCVN 6626:2000
2 | Coliforms Cfu/100ml 15 TCVN 6187-1:2009
3 | E. coli Cfu/100ml 0 TCVN 6187-1:2009
4 | Clorua mg/I 150 TCVN 6194-1996
5 | Florua mg/I 0,5 TCVN 6195-1996

Két qua phan tich dugc thuc hién tai Vién Pasteur TP. H6 Chi Minh
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PHU LUC 3. Tinh hinh thai tiét khi hau tinh Pong Nai nim 2012, 2013, 2014

2012 2013 2014
Thai — — —
gian | Pg dm Lrlfl(i):;g Sr?éﬁlg" Nhiét d | DG im Lrlfl(i):;g Sr?éﬁlg" Nhiét d | DG im Lrlfl(i):;g Sr?éﬁlg" Nhiét d
D10 | oy | @y | O] O | m | @ | O | m | @iy | O
1 76 8,7 190,3 25,5 76 19,0 207,3 24,9 76 15,0 212.3 23,1
2 74 37,7 226,1 26,3 68 0,1 228.3 26,9 72 0,8 2379 24,8
3 72 68,4 240,9 27,6 74 24,7 2587 27,6 69 - 275,5 27,4
4 81 312,1 242.3 27,3 77 84,8 191,8 28,6 80 237.,6 214.1 27,9
5 86 263,1 255.,8 27,0 84 103,9 204,7 27,9 84 2487 210,3 28,0
6 87 2737 178,2 26,5 89 315,3 147,1 26,5 91 352,4 157,8 26,4
7 87 494.0 192,7 25,9 88 179,3 148,8 26,2 89 458.0 158,3 25,9
8 87 202,5 217.7 26,6 87 2344 172,0 26,1 88 2212 191,5 26,4
9 91 598.9 121,7 25,4 88 394,1 113,9 25,6 89 286.,0 167,0 25,9
10 85 128,6 191,7 26,2 87 161,6 170,4 25,9 87 329,9 195,4 26,1
11 81 34,3 218.0 26,7 84 87,3 180,7 25,8 85 175,2 208.8 26,2
12 77 7,6 229.0 26,2 82 3,7 149,4 245 84 20,1 166,1 25,0
B 82 202,5 208,7 26,4 82 134.02 181,1 26,4 83 195,4 199,6 26,1

(Nguon: Nién giam thong ké Pong Nai, nim 2015)
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PHU LUC 4. Miu ciu héi phéng vin néng h

Ténchu hO: ... Dantdc: ......ovvvviiiiinn...
AP e XAl i,
Huyén: ... Tinh: ...
Ngay thang PRONE VAN .....coouneee e,
SO KhAU: ..o Trong d6 sb nam: ........ 1110 A

Noi dung héi

Tré 1oi cia nguwoi dan

Dia hinh dat trong Chum ngay? Hoi doc Bang phang
Cao réo Thip triing
Loai dat Dat x4m bét do
DAt den Dat dé bot
Gia dinh trong giong gi? Giong dia phuong  Giong méi
Tén gidng mai: Khong biét
Dién tich trong? | ... m®
- Gibng dia phwong | . m?
- Gibng...... | m?
- Gibng..... | m?
Tong dién tich: | ... m?
Trong bang hat, canh, cay con? Hat Canh Cay con
Trong khi nao?
- Hat Théng.......
- Canh Théng.......
- Céy con Théng.......
Gia dinh lam dat trong chum ngay Cay bura Cubc Khéng lam dat
nhu thé nao?
Mat do tréng nhu thé nao?
-Hat .. mx....m Khong xac dinh
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-Canh ]l mx....m Khong xac dinh
-Caycon .. mx....m Khong xac dinh
C6 trong xen khong? Co CAy trONE XeN: ...vneeveenenn.

Khoang cach trong Xen:.........
Khoéng
C6 tao tan khong? Co Khoéng
Co6 lam c6 khong? Co Khoéng

Phuong phap lam co?
- Cudc

- Phun thudc diét co

So lan cudc co/nam:

S 1an phun:

C6 tudi nude khong? Co May lan/tuan  Khéng
C6 bon phan cho cay chum ngay Co Khéng (néu cé héi tiép)
khong?

- Phan chudng (kg/1000m%) | ...... kg Loai phan: Khong

- Lan (kg/1000m%  |.... kg Loai phan: Khong

- Kali (kg/2000m%)  |..... kg Loai phan: Khong

-V6i (kg/l000m?)  |.... kg Loai phan: Khong

-NPK tonghop | ... kg Loai phan: Khong

R i T —
Sau hai chinh 1 sQu @17 | e
Bénh hai chinh 1a b&nh gi? | o
S6 1an phun thuéc/nam? SO AN <o)
Thubc gi? Loai thudC:. ... oveeeeei e
Phun nhu thé nao? PRUN oo
Thoi gian tir lic trong dén thu hoach
L 7 thang

- Trong banghat | ... thang

- Trong bangcanh | ... thang
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- Trong bang cdy con
Thu hoach nhu thé nao? Citcanh  Cao Thap
Bé la
Tudt 14
Thoi gian catcanh? | ... ngay/lan
Cit may lan/mam | ... lan/nam
Bao quan nhur thé nd0? | eeeiiii e
Ning suét 14 (kg/1000m?/nam)?
- Gibng dia phwong | ... kg/1000m*/nam
-Gibng......oooc.c.. kg/1000m?/nim
-Gibng......ooocce. kg/1000m?/nim
-Giéng ....... ... kg/1000m*/nim
Trong chum ngay dung dé 1am gi? Ban Tiéu dung
Bén ¢ dau? Cho Laibuén  Siéu thi
Giaban? | dong/kg
Chi phi?
-Gibng? | d6ng/1000m*/nam
-Phanbon? | d6ng/1000m*/nam
- Thuéc BVTV? | ... d6ng/1000m*/nam
- Cong lao dong? | ...l d6ng/1000m*/nam
-Khée? | d6ng/1000m*/nam
Loi nhuan? | d6ng/1000m*/nim
Mong mudn cia ba con [A gi7 | cooiiii i e e
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PHU LUC 5. So' dd bé tri thi nghiém dong rudng trong nghién ciru

Thi nghiém 1,2: Anh hudng cia gidng va mat do dén sinh truong va ning suét
Chum ngiy lam rau trén dt xam phu sa ¢ huyén Trang Bom, dat d6 bazan huyén

Cam My, tinh Pong Nai.

Khéi 1 Khéi 2 Khéi 3
A AL A A AL A A A A
B, | B, | Bs B, | B Bs B, | By | Bs
B, | Bs | By B, | Bs B. B, | Bs | B,
B, | Bs | Bs B, | B, B; B, | B, | Bj
B; | B, | B Bs | By B, Bs | By | B
Bs | Bs | B, Bs | Bs B, Bs | Bs | By

Thi nghiém 10,11: Anh huéng cua loai phan hitu co dén sinh trudng va ning suét
Chum ngiy lam rau trén dit xam phu sa ¢ huyén Trang Bom, dat d6 bazan huyén

Cam My, tinh Pong Nai.

Khéi 1 Khéi 2 Khéi 3
As At A Ay A A AL A Az A Ar A As AL A
B, | B, | B, | B, | Bs B, |B;|B,| B, | Bs B, | Bi| B, |B; | Bs
B, |Bs | Bs|Bs|B; B, |Bs; | Bs|Bs| B, B, | Bs | Bs | Bs | B,
Bs | Bs|Bs|Bs| B B, |Bs|Bs|Bs| B B, | Bs | Bs | By | By
Bs [Bs | By | Bs | Bs Bs; | Bs | By | B; | By Bs | Bs | By | B; | By
Bs | B, | B, | By | Bs Bs | B, | Bs | By | Bs Bs | B, | Bs | By | Bs
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Thi nghiém 12,13: Anh hudng ciia chu ky va quy cach thu hoach dén sinh trudong
va ning suit Chum ngdy lam rau trén dt xdm phu sa ¢ huyén Trang Bom, dat do

bazan huyén Cam My, tinh Pong Nai.

Khéi 1 Khéi 2 Khéi 3
A A A AL A A A A A
B, | B, | B, B, | B, | B, B, | B, | B,
B, | B, | B; B, | B, | B; B, | By | Bs
Bs; | Bs | B: B; | Bs | B: Bs; | Bs | B:
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PHU LUC 6. Két qua phén tich dinh dudng va flavonoid

P4 MM14124708,

SO KHOA HOC VA CONG NGHE TP.HCM

® TRUNG TAM DICH VU PHAN TiCH THi NGHIEM TP.HCM
CENTER OF ANALYTICAL SERVICES AND EXPERIMENTIATION HCMC
Ma s6 miu/ Sample Code % - o5 = BMNM 02/3 - LBH 03
BN14121373 KET QUA THU NGHIEM Ngdy/Date : 29/12/2013
MM14124708 2
Tén khéch hang/ Customer :  MAI HAI CHAU
Dia chi/ Address ¢ COSO2- TRUONG DAI HOC LAM NGHIEP - HUYEN TRANG
BOM - TINH BONG NAI
Tén maw Name of sample : LA CHUM NGAY BA RIA
S6 lugng/ Quantity ¢ 1

Tinh trang maw/ Sample description : L ciy
Ngay nhin maw/ Date of receiving : 23/12/2013

Ngay hen tra KH/ Date of issue ¢ 30/12/2013
STT/ Chi tiéu kiém nghi¢m/ | Don vi tinh/ Két qua/ Result Phwong phép/
No Parameters Unit Test method
1 Ca mg/kg 4946 Ref. AOAC 985.35
2 Fe mg/kg 29,0 Ref. AOAC 985.35
3 K mg/kg 4219 Ref. AOAC 985.35
4 Protein % 6,98 (Nx6,25) a36an016 (Ref.
AOAC 992.23) (*)
5 Vitamin A IU/Kg 6646.,6 HPLC-AOAC 2001.13;
AOAC 981.17; Fat
Soluble vitamin, p.17 (*)
6 Vitamin C ppm (mg/kg) 5257 HPLC-High performance
columns for HPLC, CA
190-933C, p.56, £.96 (*)

(*)  Phuong phép dugc VILAS cong nhén / Method is accreditated by VILAS
(**) Két qua duge thyc hién bai nha thiu phy / Subcontracted test.
Phuy trich phong thir nghi¢
Officer in charge of laborat

Th.S. Vil Hin Giang
& %
Chu Vian Hai
1) Thong tin vé mdu duoc g theo yéu chu cus khach hiog fnfirmarivn uf sample 3 weillen as custimmr’s rogwent.
pile by todn b . ndw khing duoc sy ddmg § hdng viin bin cria Ciidm D Trung Tam Dich Ve P Tich Thi Nghiden TRHCOM/ This above reswlt shall mt be regmoduced. partly or fully

2) Khiing dovx sao chép

mlexiwerittem upp:

N xa qué phi tich chi co én mku the This eating reval ix ondy valid om testesd sumple
Try s chink: 02 Nguyén Vin Thi, Phatmg Dakao, Quin 1, TRHCM Chi nhdnh Cln The: F2.67 -FL.68, Duimg +4 6, KDC 586, Phuimg Phi Thi,
Din thogi: 0838295087 - 38291744 Fax: 0835293087 Quin Cdi Ring, TP. Chn The
Email: caschemis case.vn Dign thogl: 0710391K216-217-218 | Fax: 07103918219 | Email: case-cti@ van.vn

www.cas€.vn | casc.Com.vn
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P14~ MMI4124705

® . SO KHOA HOC VA CONG NGHE TRHCM
- TRUNG TAM DICH VU PHAN TiCH THi NGHIEM TP.HCM
CENTER OF ANALYTICAL SERVICES AND EXPERIMENTIATION HCMC
= PV,
IO
oy e (AT
)
Ma S(‘) mﬁu/ Sample Code z ° > et BMNM 02/3 - LBH 03
BN14121373 | KET QUA THU NGHIEM Ngay/Date : 29/12/2013
MM14124705 sy
‘ ,"!/"’ ‘,l.‘;- .
Tén khéch hang/ Customer : MAI HAI CHAU
Dia chi/ Address : €O SO2- TRUONG DAl HOC LAM NGHIEP - HUYEN TRANG
BOM - TINH DPONG NAI
Tén maw Name of sample : LA CHUM NGAY BINH THUAN
Sé lwong/ Quantity =]

Tinh trang maw/ Sample description : La cy
Ngay nhan maw Date of receiving : 23/12/2013

Ngay hen tra KH/ Date of issue : 30/12/2013
STT/ Chi tiéu kiém nghi¢m/ Pon vi tinh/ Két qui/ Result Phuwong phap/
No Parameters Unit Test method
1 Ca mg/kg 4848 Ref. AOAC 985.35
2 Fe mg/kg 222 Ref. AOAC 985.35
3 K mg/kg 4848 Ref. AOAC 985.35
4 Protein % 7,33 (Nx6,25) a36an016 (Ref.
AOAC 992.23) (*)
5 Vitamin A 1IU/Kg 53984 HPLC-AOAC 2001.13;
AOAC 981.17; Fat
Soluble vitamin, p.17 (*)
6 Vitamin C ppm (mg/kg) 1262.8 HPLC-High performance
columns for HPLC, CA
190-933C, p.56, £.96 (*)

(*)  Phuong phép duge VILAS cong nhiin / Method is accreditated by VILAS
(**) Két qua dugc thyc hién bai nha thiu phy / Subcontracted test.

Phy trich phong thir nghié

Officer in charge of laborato,

Th.S. Vil Han Giang

Chu Van Hai

1) Thimg tn vé midu duve gha theo yeu chu cis ke hiog /nfiwrmation of samply s wrdlen ar custmmer's mgwet

21 Khdng dwoe s chép hét qua mky, | phedn hay toin ) , néu Khing duos nL) g v40 ban cia Gidim D Trung Tin Digh Vig Mk Tich Thi Nghien TPHOM This wborw reswir shull nt be reproduced. purtly o folly
uniess writtew approval vf Direcror of CASE

33 Két qua phio tich chs co 518 ) trén mbo th This destmg sesalt 13 omly vurlid om sested sample

Try sé chinh: 02 Nguyén Vin Thi, Phuimg Dakaso, Quin 1, TRHCM Chi nhinh Chn Tha: FL67 -F2.68, Duimg vb 6, KDC 586, Phurdmg Phit Thir,
Dign thogi: 05.38295087 - 38291744 Fax: 08.385293087 Quin Cil Ring, TP. Chn The
Email: caschem case.vn Dign thogi: 0710.3915216-217-218 | Fax: 07103918219 | Emall: case-cti@ van.vn

www.Cas€.vn | case.Com.vn
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P - MMI4124707

= SO KHOA HQC VA CONG NGHE TPHCM
¢ TRUNG TAM DICH VU PHAN TiCH THi NGHIEM TP.HCM
CENTER OF ANALYTICAL SERVICES AND EXPERIMENTIATION HCMC

L2
afag Biﬂii\/
Y /_\‘ I,“Net @

===
Ma s6 miw/ Sample Code E A o . BMNM 02/3 — LBH 03
BN 14121373 KET QUA THU NGHIEM Ngay/Date : 29/12/2013
MM14124707 ‘ ‘ 2
Tén khich hang/ Customer : MAI HAI CHAU
Dia chi/ Address :  COSO2 - TRUONG DAI HQC LAM NGHIEP - HUYEN TRANG
BOM - TINH DONG NAI
Tén maw/ Name of sample : LA CHUM NGAY PONG NAI
S6 lugng/ Quantity ]

Tinh trang maw/ Sample description : La cdy
Ngay nhian maw/ Date of receiving : 23/12/2013

Ngay hen tra KH/ Date of issue : 30/12/2013
STT/ Chi tiéu kiém nghi¢m/ DPon vi tinh/ Két qua/ Result Phwong phip/
No Parameters Unit Test method
1 Ca mg/kg 3418 Ref. AOAC 985.35
2 Fe mg/kg 21,6 Ref. AOAC 985.35
3 K mg/kg 4523 Ref. AOAC 985.35
4 Protein % 6,72 (Nx6,25) a36an016 (Ref.
AOAC 992.23) (*)
5 Vitamin A 1IU/Kg 6839.8 HPLC-AOAC 2001.13;
AOAC 981.17; Fat
Soluble vitamin, p.17 (*)
6 Vitamin C ppm (mg/kg) 1413,7 l:l;h(;‘l‘i;x';; p;r;‘ﬁgr‘uél:e
190-933C, p.56, £.96 (*)

(*)  Phuong phép duge VILAS cong nhéin / Method is accreditated by VILAS

(**) Két qua dugc thyc hién bai nha thiu phy / Subcontracted test.
Phy trich phong thir nghi¢m/ GIAM POC/ DIRECTOR
Officer in charge of laborato

Th.S. Vii Hin Giang
a o

Chu Van Hai
1) Thing tin vé ml duoe g theo yiw cho ¢ umnm.g/qm-.m.. V ramyie Tem w3 Cwafivmer s reguest
:)khmu.h(l-u chép ket qub iy, | phln hay tode b -tuu-\qum-q.m-n Nn. vio n ciia Ciim D Trung Thm Dich Vy Pidn Tich Thi Nghidm TIHCM: This abhove rewlt shusdl mt be repwostuced. purily ur fully
uniens wrimen approval of Directsr of CASE
N Luquph-uxh:m 6 g tr) rén mba the' Tho testung ressd? (s and) fadd o de3trd sample
Try wo chinh: 02 Nguydn Vin This, Phuimg Dakso, Quin 1, TRHCM Chi nhinh Chn Tho: FL.67 -F2.68, Duimg + 6, KDC 586, Phurdng Phi Thir,

Dign thogi: 08.IX295087 - 38291744 Fax: 0838293087 Quin Cii Rang, TP. Cin The
Email: caschemia case.vn Dign thogl: 0710.3918216-217-218 | Fax: 07103918219 | Emall: casecti@vnn.vn

n

Www.Casc.vn | CaSC.COom.\
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P-4~ MMI4124706-

SO KHOA HOC VA CONG NGHE TRHCM
® TRUNG TAM DICH VU PHAN TiCH THI NGHIEM TP.HCM
CENTER OF ANALYTICAL SERVICES AND EXPERIMENTIATION HCMC

- /‘ﬂg"; AR
afaQ = 3
B =0

Ma s6 mau/ Sample Code

BMNM 02/3 - LBH 03

BN14121373 ‘ KET QUA THU NGHIEM Ngiy/Date : 29/12/2013
MM 14124706 ‘ = :
Tén khéch hang/ Customer MAI HAI CHAU
Dia chi/ Address CO SO 2 - TRUONG DAI HOC LAM NGHIEP - HUYEN TRANG
BOM - TINH DONG NAI
Tén miw Name of sample LA CHUM NGAY NINH THUAN
S6 lugng/ Quantity ]
Tinh trang maw/ Sample description : La cdy
Ngay nhan maw/ Date of receiving 23/12/2013
Ngay hen tra KH/ Date of issue 30/12/2013
STT/ Chi tiéu kiém nghi¢m/ | Don vi tinh/ Két qui/ Result Phuwong phip/
No Parameters Unit Test method
1 Ca mg/kg 2839 Ref. AOAC 985.35
2 Fe mg/kg 24,1 Ref. AOAC 985.35
3 K mg/kg 4314 Ref. AOAC 985.35
4 Protein % 7,69 (Nx6,25) a36an016 (Ref.
AOAC 992.23) (*)
5 Vitamin A IU/Kg 71971 HPLC-AOAC 2001.13;
AOAC 981.17; Fat
Soluble vitamin, p.17 (*)
6 Vitamin C m (m 14792 HPLC-High performance
PRRREEe) columns for HPLC, CA
190-933C, p.56, £.96 (*)

(*)  Phuong phap dugc VILAS cong nhéin / Method is accreditated by VILAS
(**) Két qua dugc thyc hién bai nha thiu phy / Subcontracted test.

Phy trach phong thir nghié

Officer in charge of laboratdry

Th.S. Vii Han Giang

1) Thing tin vé mba duoe ghi thew yéu chu cua khach hing’ Snfvmarion of s
.nth;.hm.. chép kit qua by, | phda hay todn b , nbu khdeg duye « umn.)hln. MMmlml\an—llmlkh\uMlntnl\Mleth This aborw

wndens writtew appeesud of Director of CASE

POC/ DIRECTOR

Chu Van Hai

e T

\vuwuptunnn i 0O g1 11 trém b b This testimg resnlt (o oly vidnd v hested nample

Dign thoyl: 0838295087 - 38291744 Fax: 0835293087

Emall: casehem case.vn

WWWw.Case.vil

Try sir chinh: 02 Nguyén Vin Thi, Phuimg Dakas, Quin 1, trm M

Quin Cél Riag, TP. Cin The

vawlt vhall ot e reprataed. partly o fully

Chi nhinh Cln The: F2.67 -F2.68, Duwimg »b 6, KDC 586, Phuireg Pha Thi,

Dign thogl: 0710.3915216-217-215 | Fax: 07103915219 | Email: case-cti@ van.n

Casc.Com.vn
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A P11~ MMI14124704
‘ SO KHOA HOC VA CONG NGHE TP.HCM
® TRUNG TAM DICH VU PHAN TiCH THI NGHIEM TP.HCM
CENTER OF ANALYTICAL SERVICES AND EXPERIMENTIATION HCMC

afao M‘
- ‘-‘I/A @

|
M s6 mau/ Sample Code BMNM 02/3 - LBH 03
BNI14121373 | KET QUA THU NGHIEM Nety/Date : 29/12/2013
MM14124704
TEST REPOR1T
|
Tén khéch hang/ Customer : MAI HAI CHAU
Dia chi/ Address . CO SO 2 -TRUONG PAI HOC LAM NGHIEP - HUYEN TRANG
BOM - TINH PONG NAI
Tén maw Name of sample . LA CHUM NGAY THAI LAN
S6 lugng/ Quantity a: Ky

Tinh trang maw/ Sample description : La cdy
| Ngay nhan maw/ Date of receiving :  23/12/2013

Ngay hen tra KH/ Date of issue : 30/12/2013
| STT/ | Chitiéu kiém nghi¢m/ | Don vj tinh/ Két qua/ Result Phwong phip/
No Parameters Unit Test method
1 Ca mg/kg 3966 Ref. AOAC 985.35
2 Fe mg/kg 25,5 Ref. AOAC 985.35
3 K mg/kg 4136 Ref. AOAC 985.35
4 Protein % 7,51 (Nx6,25) a36an016 (Ref.
AOAC 992.23) (*)
5 Vitamin A 1IU/Kg 5985.5 HPLC-AOAC 2001.13;
AOAC 981.17; Fat
Soluble vitamin, p.17 (*)
6 Vitamin C ppm (mg/kg) 2524 F:l;:;(llnll:g p;;ftrél'mcn:e
190-933C, p.56, £.96 (*)

(*)  Phuong phap duge VILAS cdng nhin / Method is accreditated by VILAS
(**) Két qua duge thyc hién bai nha thiu phy / Subcontracted test.

Phu trich phong thir nghié

Officer in charge of laboratgry

Th.S. Vil Han Giang C
hu Van Hai

1) Thing i vé mim Qucs ghi theo yéu cha cus kich Wang’ Infurmation of smple &1 wtTtm a1 custimer’s rvguest
.memmpmqum 1 phin by 10an Y , éu Adeg duge sy Slng ¥ N.. wdn bk ctia Gides D¢ Trumg The Dich Vi Mk Tich Thi Nghiden TRHOM This above result shail wir bhe reprosbeced. prtly o
wnlvss writiw agpevvil f Dovv e of CASE

h\n...-mnumn 0 g4 ) tren endus e Ther eering renwdt 1 omby vualind ow beasnd ramgele
Try s chinh: 02 Nguyén Vin Tha, Phuimg Dakao, QI.I7| ;P."(i\( N - Chi nhink ("'. The: F2.67 -FL6N, Dudmg 36 6, KDC 586, Phuimyg Pha Thir,
Dign thogl: OKIN2950K7 - 34291744 Fax: 0835293087 Quin Cii Ring, TF. Cha The . ’
Email: caschemon casevn Dign thogl: 07103918216-217-218 | Fax: 07103915219 | Email: case-ctic yaa.vn

wWww.Case.vn | case.Com.vin
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P - MMI4124708

- SO KHOA HOC VA CONG NGHE TPHCM
® TRUNG TAM DICH VU PHAN TiCH THi NGHIEM TP.HCM
CENTER OF ANALYTICAL SERVICES AND EXPERIMENTIATION HCMC

afacSa
lis0 9001 XS~ KiNet ™
s
Ma s6 miu/ Sample Code E E - . BMNM 02/3 - LBH 03
BN14121373 KET QUA THU NGHIEM Ngay/Date - 14/1272014
MM14124708 8
Tén khéch hang/ Customer : MAI HAI CHAU
Dia chi/ Address : €O SO 2 - TRUONG DAI HOC LAM NGHIEP - HUYEN TRANG
BOM - TINH DONG NAI
Tén maw Name of sample : LA CHUM NGAY CK30
S6 lugng/ Quantity |
Tinh trang maw/ Sample description : La ciy
Ngay nhin maw/ Date of receiving : 10/12/2014
Ngay hen tra KH/ Date of issue ¢ 1571272014
STT/ Chi tiéu kiém nghi¢m/ | Don vj tinh/ Két qua/ Result Phwong phip/
No Parameters Unit Test method
1 Ca mg/kg 2789 Ref. AOAC 985.35
2 Fe mg/kg 238 Ref. AOAC 985.35
3- K mg/kg 4385 Ref. AOAC 985.35
4 Protein % 7,5 (Nx6,25) a36an016 (Ref.
AOAC 992.23) (*)
5 Vitamin A 1U/Kg 7120 HPLC-AOAC 2001.13;
AOAC 981.17; Fat
Soluble vitamin, p.17 (*)
6 Vitamin C ppm (mg/kg) 1475 HPLC-High performance
columns for HPLC, CA
190-933C, p.56, £.96 (*)

(*)  Phuong phap dugc VILAS cong nhén / Method is accreditated by VILAS
(**) Két qua dugc thyc hién bai nha thiu phy / Subcontracted test.

Phu trich phong thir nghié
Officer in charge of laborat

Th.S. Vil Hin Giang

Chu Van Hai

1) Thitng tin vé mdu duoc ghi theo yéu chu con khich hing fafivmarinn of sample is writhen

|uu-..).ma. (mrnwum nunlu wdn by mmmm-v.hth. vin hin ¢ m(mml\‘Tnnqiknl)‘h\'"dn'fkh!ll\.hm”‘Hl M. This abore rendt shall mt be reproatiaced. partly o fally
uniexs writtem approval of Director of CASE

] xm;u it thch ch ¢ mun—nmm This tstimg resslt s ondy valid om hested sampsle

Try »ér chinh: 02 Nguyln Vin Thi, Phutmg n-n..o-.. 1. TRHCM Chi nhdnh Chn The: F2.67 -FL68, Duimg b 6, KDC $86, Phirimyg Phit Thir,
Quin Cdi Ring, TP. Chn The

Dign thogi: 0838295087 - 35291744 Fax: 0835293087
Email: caschemi case.vn Dign thogl: 0710391K216-217-218 | Fax: 07103918219 | Email: casectid van.vn

WWwWw.CAase.vi | CaSC.COom.vn
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S o P 172= MMTA4TT2T09
SO KHOA HQC VA CONG NGHE TP.HCM

TRUNG TAM DICH VU PHAN TiCH THi NGHIEM TP.HCM

|
i m CENTER OF ANALYTICAL SERVICES AND EXPERIMENTIATION HCMC
_—

P
: & A D

afagQ ilac-MRA = é PN 5

150 9001 = s

Ma s6 mau/ Sample Code | BMNM 02/3 — LBH 03

BN14110515 KET QUA THU NGHIEM | Ngay/Date : 19/12/2014

MMI14112109

Tén khach hang/ Customer : MAI HAI CHAU
Dia chi/ Address :  €OSO2- TRUONG PH LAM NGHIEP - HUYEN TRANG BOM -
TINH DONG NAI

Tén mau/ Name of sample : LA CHUM NGAY CK35

S6 lugng/ Quantity O |

Tinh trang maw/ Sample description : 14 mau xanh

Ngay nhan mau/ Date of receiving :  15/12/2014

Ngay hen tra KH/ Date of issue D 20/12/2014

STT/ Chi tiéu kiém nghiém/ Pon vi tinh/ Két qua/ Result Phuwong phap/
No Parameters Unit Test method
1 Ca mg/kg 2845 Ref. AOAC 985.35
2 Fe mg/kg 24,7 Ref. AOAC 985.35
3 K mg/kg 4354 Ref. AOAC 935.35
4 Protein % 7,7 (Nx6,25) Ref. AOAC 99223
o HPLC-AOAC 2001.13;
5 Vitamin A IU/kg 7147 AOACY81.17; Fat
. . Soluble vitammin p.17(*)
6 Vitamin C mgkg 1526 P Ly
K 190-933C, p.56, £.96(*)
7 As mg/kg 0,34 Ref. AOAC 985 35
3 cd mg/kg 0,15 Ref. AOAC 985.35
9 Pb mg/kg 0,22 Ref. AOAC 985.35
10 Hg mg/kg 0,02 Ref. AOAC 985.35
|

Try sé chinh: 02 Nguyén Viin Thi, Phuimg Dakao, Quin 1, TRHCM Chi nhinh Cin Tho: F2.67 -F2.68, Duimg s6 6, KDC 586, Phudmg Phi Thir,

Dién thoai: 08.38295087 - 38291744 Fax: 08.38293087 Quén Cai Ring, TP. Cin The

Email: caschem@ case.vn Dign thogi: 0710.3918216-217-218 | Fax: 0710.3918219 | Email: case-ct@ vnn.vn

WWWw.case.vn | case.com.vn
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P 2/2-MMI14112109

1 E. coli CFU/g 10 Ref. ISO 4833: 2003

12 Salmonella CFU/g Khong phat hién Ref. ISO 6579: 2002

(*)  Phuong phap duge VILAS cong nhén / Method is accreditated by VILAS
(**)  Két qua dugc thye hién boi nha thiu phu / Subcontracted test.

Phu trich phong thir ngh'/m/

Officer in charge of laborgatory

Th.S. Vii Han Giang
1) Théng tin vé miu duge ‘)n theo yéu ciu cua khich hang/ Information of sample is written as customer’s reque
2) Khéng duge sao chép két qua ndy, | phin hay todn b , néu khong dum sy ddng ¥ bing v mhm\ullnm\l)n\ ltum Tam Dich Vy Phin Tich Thi Nghi¢m TRHCM/ This above result shall not be reproduced. partly or fully

unless written approval of Director of CASE
3) Két qua phin tich chi ¢ gid tri trén miu thit/ This testing result is only valid on tested sample

Try sé chinh: 02 Nguyén Viin Thi, Phuimg Pakao, Quin 1, TR.HCM “hi nhdnh Céin The: F2.67 -F2.68, Dwimg sb 6, KDC 586, Phuimg Phi Thir,
Di¢n thogi: 08.38295087 - 38291744  Fax: 08.38293087 il “in T
Email: casehcm@case.vn

Www.Ccase
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P - MMI4124708

- SO KHOA HOC VA CONG NGHE TPHCM
® TRUNG TAM DICH VU PHAN TiCH THi NGHIEM TP.HCM
CENTER OF ANALYTICAL SERVICES AND EXPERIMENTIATION HCMC

afacSa
lis0 9001 XS~ KiNet ™
s
Ma s6 miu/ Sample Code E E - . BMNM 02/3 - LBH 03
BN14121373 KET QUA THU NGHIEM Ngay/Date - 14/1272014
MM14124708 8
Tén khéch hang/ Customer : MAI HAI CHAU
Dia chi/ Address : €O SO 2 - TRUONG DAI HOC LAM NGHIEP - HUYEN TRANG
BOM - TINH DONG NAI
Tén maw Name of sample : LA CHUM NGAY CK30
S6 lugng/ Quantity |
Tinh trang maw/ Sample description : La ciy
Ngay nhin maw/ Date of receiving : 10/12/2014
Ngay hen tra KH/ Date of issue ¢ 1571272014
STT/ Chi tiéu kiém nghi¢m/ | Don vj tinh/ Két qua/ Result Phwong phip/
No Parameters Unit Test method
1 Ca mg/kg 2789 Ref. AOAC 985.35
2 Fe mg/kg 238 Ref. AOAC 985.35
3- K mg/kg 4385 Ref. AOAC 985.35
4 Protein % 7,5 (Nx6,25) a36an016 (Ref.
AOAC 992.23) (*)
5 Vitamin A 1U/Kg 7120 HPLC-AOAC 2001.13;
AOAC 981.17; Fat
Soluble vitamin, p.17 (*)
6 Vitamin C ppm (mg/kg) 1475 HPLC-High performance
columns for HPLC, CA
190-933C, p.56, £.96 (*)

(*)  Phuong phap dugc VILAS cong nhén / Method is accreditated by VILAS
(**) Két qua dugc thyc hién bai nha thiu phy / Subcontracted test.

Phu trich phong thir nghié
Officer in charge of laborat

Th.S. Vil Hin Giang

Chu Van Hai

1) Thitng tin vé mdu duoc ghi theo yéu chu con khich hing fafivmarinn of sample is writhen

|uu-..).ma. (mrnwum nunlu wdn by mmmm-v.hth. vin hin ¢ m(mml\‘Tnnqiknl)‘h\'"dn'fkh!ll\.hm”‘Hl M. This abore rendt shall mt be reproatiaced. partly o fally
uniexs writtem approval of Director of CASE

] xm;u it thch ch ¢ mun—nmm This tstimg resslt s ondy valid om hested sampsle

Try »ér chinh: 02 Nguyln Vin Thi, Phutmg n-n..o-.. 1. TRHCM Chi nhdnh Chn The: F2.67 -FL68, Duimg b 6, KDC $86, Phirimyg Phit Thir,
Quin Cdi Ring, TP. Chn The

Dign thogi: 0838295087 - 35291744 Fax: 0835293087
Email: caschemi case.vn Dign thogl: 0710391K216-217-218 | Fax: 07103918219 | Email: casectid van.vn

WWwWw.CAase.vi | CaSC.COom.vn
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PHU LUC 7. Phan tich hiéu qua kinh té ciia thi nghiém nghién ciru giéng va mat do (1.000d/ha/nim)

Bang 7.1. Cac khoan chi

Gibng Phan bon l& Phan bon ré Thuée BVTV Voi bt '\gf]:g Céng lao djng
Cong ) ) ) ) ) Tong chi
¥ 1 S| pon | Thanh || >0 | Pon | Thanh | *> | Don | Thanh | | >0 | Pon | Thanh || 0 | Pon | Thanh | Thanh | | > | Pon | Thanh | (10000
(kg) | gia | tién (m)g gia | tién (téms‘% gia | ftien | T | gid | titn | T8 | gia | tien tien | (Gngy | 98 | tién
cT1 | 150 | 1000 | 150000 | 750 | 105 | 78750 | 30 | 500 | 15000 | 4 | 200 | 800 | 300 | 05 | 150 | 10000 | 250 | 150 | 37500 | 292.200
cT2 | 190 | 1000 | 190000 | 750 | 105 | 78750 | 30 | 500 | 15000 | 4 | 200 | 80 | 300 | 05 | 150 | 10000 | 260 | 150 | 39000 | 333.700
CT3 | 300 | 1000 | 300000 | 750 | 105 | 78750 | 30 | 500 | 15000 | 4 | 200 | 80 | 300 | 05 | 150 | 10000 | 280 | 150 | 42000 | 446.700
CT4 | 150 | 500 | 75000 | 750 | 105 | 78750 | 30 | 500 | 15000 | 4 | 200 | 800 | 300 | 05 | 150 | 10000 | 250 | 150 | 37500 | 217.200
CT5 | 190 | 500 | 95000 | 750 | 105 | 78750 | 30 | 500 | 15000 | 4 | 200 | 80 | 300 | 05 | 150 | 10000 | 260 | 150 | 39000 | 238.700
CT6 | 300 | 500 | 150000 | 750 | 105 | 78750 | 30 | 500 | 15000 | 4 | 200 | 800 | 300 | 05 | 150 | 10000 | 280 | 150 | 42000 | 296.700
CT7 | 150 | 500 | 75000 | 750 | 105 | 78750 | 30 | 500 | 15000 | 3 | 200 | 600 | 300 | 05 | 150 | 10000 | 250 | 150 | 37500 | 217.000
CT8 | 190 | 500 | 95000 | 750 | 105 | 78750 | 30 | 500 | 15000 | 3 | 200 | 600 | 300 | 05 | 150 | 10000 | 260 | 150 | 39000 | 238500
CT9 | 300 | 500 | 150000 | 750 | 105 | 78750 | 30 | 500 | 15000 | 3 | 200 | 600 | 300 | 05 | 150 | 10000 | 280 | 150 | 42000 | 296.500
CT10 | 150 | 500 | 75000 | 750 | 105 | 78750 | 30 | 500 | 15000 | 4 | 200 | 800 | 300 | 05 | 150 | 10000 | 250 | 150 | 37500 | 217.200
CT11| 190 | 500 | 95000 | 750 | 105 | 78750 | 30 | 500 | 15000 | 4 | 200 | 800 | 300 | 05 | 150 | 10000 | 260 | 150 | 39000 | 238.700
CT12 | 300 | 500 | 150000 | 750 | 105 | 78750 | 30 | 500 | 15000 | 4 | 200 | 800 | 300 | 05 | 150 | 10000 | 280 | 150 | 42000 | 296.700
CT13 | 150 | 500 | 75000 | 750 | 105 | 78750 | 30 | 500 | 15000 | 4 | 200 | 800 | 300 | 05 | 150 | 10000 | 250 | 150 | 37500 | 217.200
CT14 | 190 | 500 | 95000 | 750 | 105 | 78750 | 30 | 500 | 15000 | 4 | 200 | 800 | 300 | 05 | 150 | 10000 | 260 | 150 | 39000 | 238.700
CT15 | 300 | 500 | 150000 | 750 | 105 | 78750 | 30 | 500 | 15000 | 4 | 200 | 800 | 300 | 05 | 150 | 10000 | 280 | 150 | 42000 | 296.700




171

Bang 7.2. Cac khoan thu

Cong thire Ning suit (tin/ha) Pon gia (1.000d) Thanh tién (1.000d)
CT1 24,0 20.000 480.000
CT2 23,9 20.000 478.000
CT3 26,8 20.000 536.000
CT4 27,9 20.000 558.000
CT5 27,3 20.000 546.000
CT6 30,5 20.000 610.000
CT7 30,5 20.000 610.000
CT8 29,7 20.000 594.000
CT9 32,0 20.000 640.000
CT10 27,6 20.000 552.000
CT11 27,3 20.000 546.000
CT12 30,3 20.000 606.000
CT13 25,3 20.000 506.000
CT14 25,5 20.000 510.000
CT15 28,1 20.000 562.000
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Bang 7.3. Hiéu qua kinh té

Cong thirc Tong thu (1.000d) Tong chi (1.000d) Loi nhuén (1.000d)
CT1 480.000 292.200 188.244
CT2 478.000 333.700 145.356
CT3 536.000 446.700 90.189
CT4 558.000 217.200 342.106
CT5 546.000 238.700 307.578
CT6 610.000 296.700 313.217
CT7 610.000 217.000 393.500
CT8 594.000 238.500 356.667
CT9 640.000 296.500 344.417
CT10 552.000 217.200 336.161
CT11 546.000 238.700 307.800
CT12 606.000 296.700 309.772
CT13 506.000 217.200 289.328
CT14 510.000 238.700 271.800
CT15 562.000 296.700 266.272
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PHU LUC 8. Phan tich hiéu qua kinh té ciia thi nghiém nghién ciru cac t6 hgp phan bén (1.000d/ha/nim)
Bang 8.1 Cac khoan chi

Gibng Phan bon l& Phan bon ré Thuée BVTV Voi bt '\gf]:g Céng lao djng
Cong - - - - - Tong chi
¥ 1 sL | pon | Thanh || >0 | Pon | Thanh |\ * | Bon | Thann || > | Bon | Thanh || % | Pon | Thanh | Thanh | 0 | Bon | Thanh | (10000
(ko) | gia | tién (m)g gia | tién (téms‘% gia tien | gy | o tien | o | g | tien | tién | SO gia | tien
CTL | 150 | 500 | 75000 | 600 | 115 | 69000 | 30 | 2500 | 75000 | 4 | 200 | 800 | 300 | 05 | 150 | 10000 | 250 | 150 | 37500 | 267.450
CT2 | 150 | 500 | 75000 | 600 | 115 | 69000 | 30 | 2200 | 66000 | 4 | 200 | 800 | 300 | 05 | 150 | 10000 | 250 | 150 | 37500 | 258.450
CT3 | 150 | 500 | 75000 | 600 | 115 | 69000 | 16 | 10000 | 160000 | 4 | 200 | 800 | 300 | 05 | 150 | 10000 | 250 | 150 | 37500 | 352.450
CT4 | 150 | 500 | 75000 | 600 | 115 | 69000 | 10 | 12000 | 120000 | 4 | 200 | 800 | 300 | 05 | 150 | 10000 | 250 | 150 | 37500 | 312.450
CT5 | 150 | 500 | 75000 | 600 | 115 | 69000 | O 0 0 4 | 200 | 800 | 300 | 05 | 150 | 10000 | 245 | 150 | 36750 | 191.700
CT6 | 150 | 500 | 75000 | 750 | 105 | 78750 | 30 | 2500 | 75000 | 4 | 200 | 800 | 300 | 05 | 150 | 10000 | 250 | 150 | 37500 | 277.200
CT7 | 150 | 500 | 75000 | 750 | 105 | 78750 | 30 | 2200 | 66000 | 4 | 200 | 800 | 300 | 05 | 150 | 10000 | 250 | 150 | 37500 | 268.200
CT8 | 150 | 500 | 75000 | 750 | 105 | 78750 | 16 | 10000 | 160000 | 4 | 200 | 800 | 300 | 05 | 150 | 10000 | 250 | 150 | 37500 | 362.200
CT9 | 150 | 500 | 75000 | 750 | 105 | 78750 | 10 | 12000 | 120000 | 4 | 200 | 800 | 300 | 05 | 150 | 10000 | 250 | 150 | 37500 | 322.200
CT10 | 150 | 500 | 75000 | 750 | 105 | 78750 | O 0 0 4 | 200 | 800 | 300 | 05 | 150 | 10000 | 245 | 150 | 36750 | 201.450
CT11 | 150 | 500 | 75000 | 750 | 105 | 78750 | 30 | 2500 | 75000 | 4 | 200 | 800 | 300 | 05 | 150 | 10000 | 250 | 150 | 37500 | 277.200
CT12 | 150 | 500 | 75000 | 750 | 105 | 78750 | 30 | 2200 | 66000 | 4 | 200 | 800 | 300 | 05 | 150 | 10000 | 250 | 150 | 37500 | 268.200
CT13 | 150 | 500 | 75000 | 750 | 105 | 78750 | 16 | 10000 | 160000 | 4 | 200 | 800 | 300 | 05 | 150 | 10000 | 250 | 150 | 37500 | 362.200
CT14 | 150 | 500 | 75000 | 750 | 105 | 78750 | 10 | 12000 | 120000 | 4 | 200 | 00 | 300 | 05 | 150 | 10000 | 250 | 150 | 37500 | 322.200
CT15 | 150 | 500 | 75000 | 750 | 105 | 78750 | O 0 0 4 | 200 | 800 | 300 | 05 | 150 | 10000 | 245 | 150 | 36750 | 201.450
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Bang 8.1 Cac khoan chi (tiép)

Gibng Phan bén 14 Phan bén ré Thuée BVTV Voi bt '\gf]:g Céng lao dong
Cong - - - - - Tong chi
¥ 1 sL | pon | Thanh || >0 | Pon | Thann || > | Bon | Thanh || % | Bon | Thash | 0 | Bon | Thanh | Thanh | | 0 | Bon | Thanh | (10000
(ko) | gia | tién (m)g gia tién (téms‘% gia | fien || gid | tien | TR gia | titn | tien | 8 gia | tien
CT16 | 150 | 500 | 75000 | 750 | 120 | 90000 | 30 | 2500 | 75000 | 4 | 200 | 800 | 300 | 05 | 150 | 10000 | 250 | 150 | 37500 | 288.450
CT17 | 150 | 500 | 75000 | 750 | 120 | 90000 | 30 | 2200 | 66000 | 4 | 200 | 800 | 300 | 05 | 150 | 10000 | 250 | 150 | 37500 | 279.450
CT18 | 150 | 500 | 75000 | 750 | 120 | 90000 | 16 | 10000 | 160000 | 4 | 200 | 800 | 300 | 05 | 150 | 10000 | 250 | 150 | 37500 | 373.450
CT19 | 150 | 500 | 75000 | 750 | 120 | 90000 | 10 | 12000 | 120000 | 4 | 200 | 800 | 300 | 05 | 150 | 10000 | 250 | 150 | 37500 | 333.450
CT20 | 150 | 500 | 75000 | 750 | 120 | 90000 | O 0 0 4 | 200 | 800 | 300 | 05 | 150 | 10000 | 245 | 150 | 36750 | 212.700
CT2L | 150 | 500 | 75000 | 0 0 0 30 | 2500 | 75000 | 4 | 200 | 800 | 300 | 05 | 150 | 10000 | 220 | 150 | 33000 | 193.950
CT22 | 150 | 500 | 75000 | 0 0 0 30 | 2200 | 66000 | 4 | 200 | 800 | 300 | 05 | 150 | 10000 | 220 | 150 | 33000 | 184.950
CT23 | 150 | 500 | 75000 | 0 0 0 16 | 10000 | 160000 | 4 | 200 | 800 | 300 | 05 | 150 | 10000 | 220 | 150 | 33000 | 278.950
CT24 | 150 | 500 | 75000 | 0 0 0 10 | 12000 | 120000 | 4 | 200 | 800 | 300 | 05 | 150 | 10000 | 220 | 150 | 33000 | 238.950
CT25 | 150 | 500 | 75000 | 0 0 0 0 0 0 4 | 200 | 800 | 300 | 05 | 150 | 10000 | 215 | 150 | 32250 | 118.200
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Bang 8.2. Cac khoan thu

Cong thire Ning suit (tin/ha) Pon gia (1.000d) Thanh tién (1.000d)
CT1 32,17 20.000 643.400
CT2 40,99 20.000 819.800
CT3 33,53 20.000 670.600
CT4 50,56 20.000 1.011.200
CT5 25,15 20.000 503.000
CT6 32,47 20.000 649.400
CT7 45,68 20.000 913.600
CT8 36,89 20.000 737.800
CT9 55,04 20.000 1.100.800
CT10 25,52 20.000 510.400
CT11 35,08 20.000 701.600
CT12 45,49 20.000 909.800
CT13 37,43 20.000 748.600
CT14 53,94 20.000 1.078.800
CT15 25,25 20.000 505.000
CT16 37,16 20.000 743.200
CT17 49,88 20.000 997.600
CT18 37,96 20.000 759.200
CT19 61,98 20.000 1.239.600
CT20 28,11 20.000 562.200
CT21 29,36 15.000 440.400
CT22 35,86 15.000 537.900
CT23 31,58 15.000 473.700
CT24 46,01 15.000 690.150
CT25 22,33 15.000 334.950
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Bang 8.3. Hiéu qua kinh té

Cong thirc Tong thu (1.000d) Tong chi (1.000d) Loi nhuén (1.000d)
CT1 643.400 267.450 375.883
CT2 819.800 258.450 561.272
CT3 670.600 352.450 318.106
CT4 1,011.200 312.450 698.772
CT5 503.000 191.700 311.300
CT6 649.400 277.200 372.189
CT7 913.600 268.200 645.411
CT8 737.800 362.200 375.689
CT9 1.100.800 322.200 778.578
CT10 510.400 201.450 308.994
CT11 701.600 277.200 424.411
CT12 909.800 268.200 641.633
CT13 748.600 362.200 386.467
CT14 1.078.800 322.200 756.633
CT15 505.000 201.450 303.550
CT16 743.200 288.450 454.661
CT17 997.600 279.450 718.106
CT18 759.200 373.450 385.717
CT19 1.239.600 333.450 906.050
CT20 562.200 212.700 349.522
CT21 440.400 193.950 246.425
CT22 537.900 184.950 352.883
CT23 473.700 278.950 194.675
CT24 690.150 238.950 451.217
CT25 334.950 118.200 216.758




177

PHU LUC 9. Phan tich hiéu qua kinh té cia cac to hop chu ky va quy cach thu hoach (1.000 d/ha/nim)
Bang 11.1. Cac khoan chi

Gibng Phan bon l& Phan bon ré Thuée BVTV Vi bt '\gf]:g Céng lao djng
Cong sé ) ) ) ) Tong chi
thice | ) | pon | Thanh | tuo | Pon | Thanh | % | Bon | Thanh | 5% | Pon | Thanh | 5% | Pon | Thanh | Thanh | % | Pon | Thann | (1000
ko) | gia | tién | ng | gia | tien | VY9"®| gia | tidn | V" | gia | tien | V" | gia | tign | tign | V9" | gia | tién
o (tin) (k) (k) (cong)
CT1 | 150 | 500 | 75000 | 750 | 120 | 90000 | 10 | 12000 | 120000 | 4 | 200 | 800 | 300 | 05 | 150 | 10000 | 250 | 150 | 37500 | 333.450
CT2 | 150 | 500 | 75000 | 750 | 120 | 90000 | 10 | 12000 | 120000 | 4 | 200 | 800 | 300 | 05 | 150 | 10000 | 250 | 150 | 37500 | 333.450
CT3 | 150 | 500 | 75000 | 750 | 120 | 90000 | 10 | 12000 | 120000 | 4 | 200 | 800 | 300 | 05 | 150 | 10000 | 250 | 150 | 37500 | 333.450
CT4 | 150 | 500 | 75000 | 750 | 120 | 90000 | 10 | 12000 | 120000 | 4 | 200 | 800 | 300 | 05 | 150 | 10000 | 255 | 150 | 38250 | 334.200
CT5 | 150 | 500 | 75000 | 750 | 120 | 90000 | 10 | 12000 | 120000 | 4 | 200 | 800 | 300 | 05 | 150 | 10000 | 255 | 150 | 38250 | 334.200
CT6 | 150 | 500 | 75000 | 750 | 120 | 90000 | 10 | 12000 | 120000 | 4 | 200 | 800 | 300 | 05 | 150 | 10000 | 255 | 150 | 38250 | 334.200
CT7 | 150 | 500 | 75000 | 750 | 120 | 90000 | 10 | 12000 | 120000 | 4 | 200 | 800 | 300 | 05 | 150 | 10000 | 260 | 150 | 39000 | 334.950
CT8 | 150 | 500 | 75000 | 750 | 120 | 90000 | 10 | 12000 | 120000 | 4 | 200 | 800 | 300 | 05 | 150 | 10000 | 260 | 150 | 39000 | 334.950
CT9 | 150 | 500 | 75000 | 750 | 120 | 90000 | 10 | 12000 | 120000 | 4 | 200 | 800 | 300 | 05 | 150 | 10000 | 260 | 150 | 39000 | 334.950
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Bang 9.2. Cac khoan thu

Cong thire Ning suit (tin/ha) Pon gia (1.000 d@) Thanh tién (1.000 d)
CT1 48,84 20.000 976.800
CT2 53,86 20.000 1.077.200
CT3 48,17 20.000 963.400
CT4 50,79 20.000 1.015.800
CT5 56,00 20.000 1.120.000
CT6 49,94 20.000 998.800
CT7 54,86 20.000 1.097.200
CT8 57,95 20.000 1.159.000
CT9 52,05 20.000 1.041.000
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Bang 9.3. Hiéu qua kinh té

Cong thire Tong thu (1.000d) Tong chi (1.000d) Loi nhuén (1.000d)
CT1 976.800 333.450 643.272
CT2 1.077.200 333.450 743.772
CT3 963.400 333.450 629.994
CT4 1.015.800 334.200 681.689
CT5 1.120.000 334.200 785.800
CT6 998.800 334.200 664.578
CT7 1.097.200 334.950 762.217
CT8 1.159.000 334.950 824.106
CT9 1.041.000 334.950 706.106
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PHU LUC 10. Tém tat két qua xir Iy théng ké sé liéu cac thi nghiém

Thi nghiém 1:

Source
REP

KC
REP*KC
GIONG
KC*GIONG

bang phan mém SAS 9.3

Ket qua xu ly thong ke Chieu cao cay o tuan 8 (cm)

R-Square Coeff Var Root MSE CC8 Mean

0.980557 7.701570 1.591645 58.91556
DF Type 111 SS Mean Square F Value
2 5.313778 2.656889 1.05
2 2626.156444 1313.078222 518.32
4 5.032889 1.258222 0.50
4 418.732444 104.683111 41.32
8 11.043556 1.380444 0.54

Tests of Hypotheses Using the Type 111 MS for REP*KC as an Error Term

Source
KC

Source
REP

KC
REP*KC
GIONG
KC*GIONG

DF Type 111 SS Mean Square F Value
2 2626.156444 1313.078222 1043.60
t Tests (LSD) for CC8

t Grouping Mean N KC

A 68.5733 15 A3

B 58.2800 15 A2

C 49.8933 15 Al

t Tests (LSD) for CC8
t Grouping Mean N GIONG

A 63.6000 9 B3

B 61.1111 9 B2

C 57.8667 9 B4

C 56.9111 9 B5

D 55.0889 9 B1

Ket qua xu ly thong ke So la o tuan 8 (la)
R-Square Coeff Var Root MSE SL8 Mean
0.987503 6.897310 0.160555 8.462222

DF Type 111 SS Mean Square F Value
2 0.26311111 0.13155556 5.10
2 40.85511111 20.42755556 792.45
4 0.61155556 0.15288889 5.93
4 6.05688889 1.51422222 58.74
8 1.10044444 0.13755556 5.34

Tests of Hypotheses Using the Type 11l MS for REP*KC as an Error Term

Source
KC

Source

KC*GIONG

DF Type 111 SS Mean Square F Value
2 40.85511111 20.42755556 133.61
t Tests (LSD) for SL8

t Grouping Mean N KC
A 9.4133 15 Al
B 8.8133 15 A2
C 7.1600 15 A3
t Tests (LSD) for SL8
t Grouping Mean N GIONG
A 9.02222 9 B3
B 8.68889 9 B2
C 8.40000 9 B5
[ 8.24444 9 B4
D 7.95556 9 B1
Ket qua xu ly thong ke Duong kinh o tuan 8 (mm)
R-Square Coeff Var Root MSE DK8 Mean
0.915157 7.075134 0.318831 6.282222
DF Type 111 SS Mean Square F Value
2 0.27063111 0.13531556 1.33
2 19.00876444 9.50438222 93.50
4 0.83982222 0.20995556 2.07
4 5.87484444 1.46871111 14.45
8 0.32163556 0.04020444 0.40

Tests of Hypotheses Using the Type 111 MS for REP*KC as an Error Term

Source
KC

Source
REP

DF Type 111 SS
2 19.00876444
t Tests (LSD) for DK8

Mean Square F Value
9.50438222 45.27

t Grouping Mean N KC
A 7.0587 15 Al
B 6.3200 15 A2
C 5.4680 15 A3
t Tests (LSD) for DK8
t Grouping Mean N GIONG
A 6.8511 9 B3
B 6.4244 9 B2
B 6.2156 9 B5
B 6.1800 9 B4
C 5.7400 9 B1
Ket qua xu ly thong ke Tong nang suat sinh khoi/cay (g)
R-Square Coeff Var Root MSE TNSSK Mean
0.914886 7.578312 4.841291 105.7440
DF Type 111 SS Mean Square F Value
2 66.101173 33.050587 1.41

Pr > F
0.3659
<.0001
0.7383
<.0001
0.8110

Pr > F
<.0001

Pr > F
0.0142
<.0001
0.0018
<.0001
0.0006

Pr > F
0.0002

Pr > F
0.2830
<.0001
0.1170
<.0001
0.9121

Pr > F
0.0018

Pr > F
0.2636
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KC 2 1423.932840 711.966420 30.38
REP*KC 4 69.684307 17.421077 0.74
GIONG 4 4466.660791 1116.665198 47.64
KC*GIONG 8 20.047916 2.505989 0.11
Tests of Hypotheses Using the Type 111 MS for REP*KC as an Error Term
Source DF Type 111 SS Mean Square F Value
KC 2 1423.932840 711.966420 40.87
t Tests (LSD) for TNSSK
t Grouping Mean N KC
A 110.518 15 A2
A 108.868 15 Al
B 97.846 15 A3
t Tests (LSD) for TNSSK
t Grouping Mean N GIONG
A 120.488 9 B3
B 111.929 9 B2
C 105.897 9 B4
D 98.239 9 B5
E 92.168 9 Bl
Ket qua xu ly thong ke Tong nang suat SK ly thuyet (tan/ha)
R-Square Coeff Var Root MSE TNSLT Mean
0.982591 7.684701 7.051246 150.5164
Source DF Type 111 SS Mean Square F Value
REP 2 102.51152 51.25576 1.03
KC 2 56818.93792 28409 .46896 571.39
REP*KC 4 110.18790 27.54698 0.55
GIONG 4 9389.40181 2347 .35045 47.21
KC*GIONG 8 930.31796 116.28975 2.34
Tests of Hypotheses Using the Type 111 MS for REP*KC as an Error Term
Source DF Type 111 SS Mean Square F Value
KC 2 56818.93792 28409 .46896 1031.31
t Tests (LSD) for TNSLT
t Grouping Mean N KC
A 195.693 15 A3
B 146.989 15 A2
C 108.868 15 Al
t Tests (LSD) for TNSLT
t Grouping Mean N GIONG
A 171.794 9 B3
B 159.602 9 B2
C 150.778 9 B4
D 139.617 9 B5
E 130.791 9 B1
Ket qua xu ly thong ke Tong nang suat cuong la (tan/ha)
R-Square Coeff Var Root MSE TNSCL Mean
0.895072 7.276159 4.067955 55.90800
Source DF Type 111 SS Mean Square F Value
REP 2 23.441760 11.720880 0.71
KC 2 1647.406413 823.703207 49.78
REP*KC 4 35.485427 8.871357 0.54
GIONG 4 1575.818098 393.954524 23.81
KC*GIONG 8 105.742076 13.217759 0.80
Tests of Hypotheses Using the Type 111 MS for REP*KC as an Error Term
Source DF Type 111 SS Mean Square F Value
KC 2 1647.406413 823.703207 92.85
t Tests (LSD) for TNSCL
t Grouping Mean N KC
A 63.765 15 A2
B 54.915 15 A3
C 49.044 15 Al
t Tests (LSD) for TNSCL
t Grouping Mean N GIONG
A 65.497 9 B3
B 58.778 9 B2
C B 55.199 9 B4
C D 51.674 9 B5
D 48.392 9 B1
Ket qua xu ly thong ke Tong nang suat la TL (tan/ha)
R-Square Coeff Var Root MSE TNSL Mean
0.935730 6.960471 1.701111 34.29333
Source DF Type 111 SS Mean Square F Value
REP 2 3.3493333 1.6746667 0.58
KC 2 518.9813333 259.4906667 89.67
REP*KC 4 1.0133333 0.2533333 0.09
GIONG 4 482.3057778 120.5764444 41.67
KC*GIONG 8 5.5075556 0.6884444 0.24
Tests of Hypotheses Using the Type 111 MS for REP*KC as an Error Term
Source DF Type 111 SS Mean Square F Value
KC 2 518.9813333 259.4906667 1024.31

t Tests (LSD) for TNSL
t Grouping Mean N KC

<.0001
0.5719
<.0001
0.9986

Pr > F
0.0022

Pr > F
0.3720
<.0001
0.6980
<.0001
0.0514

Pr > F
<.0001

Pr > F
0.5025
<.0001
0.7105
<.0001
0.6095

Pr > F
0.0004

Pr > F
0.5683
<.0001
0.9855
<.0001
0.9794

Pr > F
<.0001
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A 38.6267 15 A2
B 33.9200 15 A3
C 30.3333 15 Al
t Tests (LSD) for TNSL
t Grouping Mean N GIONG
A 39.0444 9 B3
B 36.5778 9 B2
C 34.1333 9 B4
D 31.8889 9 B5
E 29.8222 9 B1
Ket qua xu ly thong ke Tong so cay chet (cay)
R-Square Coeff Var Root MSE TC Mean
0.990571 7.286366 2.977695 40.86667
Source DF Type 111 SS Mean Square F Value
REP 2 5.73333 2.86667 0.32
KC 2 21723.33333 10861 .66667 1225.00
REP*KC 4 34.13333 8.53333 0.96
GIONG 4 480.75556 120.18889 13.56
KC*GIONG 8 112.44444 14 .05556 1.59
Tests of Hypotheses Using the Type 111 MS for REP*KC as an Error Term
Source DF Type 111 SS Mean Square F Value
KC 2 21723.33333 10861 .66667 1272.85
t Tests (LSD) for TC
t Grouping Mean N KC
A 71.533 15 A3
B 29.867 15 A2
[ 21.200 15 Al
t Tests (LSD) for TC
t Grouping Mean N GIONG
A 45.000 9 B1
B A 43.000 9 B5
B 41.889 9 B2
C 38.667 9 B3
C 35.778 9 B4
Ket qua xu ly thong ke nang suat thuc thu/12m2 o lan thu 1 (kg)
R-Square Coeff Var Root MSE NSTT1 Mean
0.883828 4.267727 0.628997 14.73844
Source DF Type 111 SS Mean Square F Value
REP 2 2.88920444 1.44460222 3.65
KC 2 45.29320444 22.64660222 57.24
REP*KC 4 2.25118222 0.56279556 1.42
GIONG 4 17.91692444 4.47923111 11.32
KC*GIONG 8 3.88879556 0.48609944 1.23
Tests of Hypotheses Using the Type 111 MS for REP*KC as an Error Term
Source DF Type 111 SS Mean Square F Value
KC 2 45.29320444 22.64660222 40.24
t Tests (LSD) for NSTT1
t Grouping Mean N KC
A 16.1447 15 A3
B 14.1987 15 Al
B 13.8720 15 A2
t Tests (LSD) for NSTT1
t Grouping Mean N GIONG
A 15.6500 9 B3
B A 15.1378 9 B2
B C 14.7822 9 B4
D [ 14.2622 9 B5
D 13.8600 9 B1
Ket qua xu ly thong ke nang suat thuc thu/12m2 o lan thu 2 (kg)
R-Square Coeff Var Root MSE NSTT2 Mean
0.815850 6.104667 0.466356 7.639333
Source DF Type 111 SS Mean Square F Value
REP 2 1.23436000 0.61718000 2.84
KC 2 5.21668000 2.60834000 11.99
REP*KC 4 0.28160000 0.07040000 0.32
GIONG 4 15.23430222 3.80857556 17.51
KC*GIONG 8 1.15823111 0.14477889 0.67
Tests of Hypotheses Using the Type 111 MS for REP*KC as an Error Term
Source DF Type 111 SS Mean Square F Value
KC 2 5.21668000 2.60834000 37.05
t Tests (LSD) for NSTT2
t Grouping Mean N KC
A 8.03867 15 A3
B 7.67267 15 A2
C 7.20667 15 Al
t Tests (LSD) for NSTT2
t Grouping Mean N GIONG
A 8.4667 B3

9
A 8.0989 9 B2
B 7.5600 9

Pr > F
0.7269
<.0001
0.4460
<.0001
0.1816

Pr > F
<.0001

Pr > F
0.0413
<.0001
0.2569
<.0001
0.3251

Pr > F
0.0022

Pr > F
0.0783
0.0002
0.8593
<.0001
0.7160

Pr > F
0.0026
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C B 7.2111 9 B5
C 6.8600 9 B1
Ket qua xu ly thong ke nang suat thuc thu/12m2 o lan thu 3 (kg)
R-Square Coeff Var Root MSE NSTT3 Mean
0.796268 9.712631 0.515935 5.312000
Source DF Type 111 SS Mean Square F Value
REP 2 0.02725333 0.01362667 0.05
KC 2 1.78657333 0.89328667 3.36
REP*KC 4 2.42161333 0.60540333 2.27
GIONG 4 19.49376444 4.87344111 18.31
KC*GIONG 8 1.23978222 0.15497278 0.58
Tests of Hypotheses Using the Type 111 MS for REP*KC as an Error Term
Source DF Type 111 SS Mean Square F Value
KC 2 1.78657333 0.89328667 1.48
t Tests (LSD) for NSTT3
t Grouping Mean N GIONG
A 6.1989 9 B3
B A 5.8233 9 B2
B 5.3422 9 B4
C 4.8178 9 B5
[ 4.3778 9 B1
Ket qua xu ly thong ke nang suat thuc thu/12m2 o lan thu 4 (kg)
R-Square Coeff Var Root MSE NSTT4 Mean
0.578473 17.61715 0.506787 2.876667
Source DF Type 111 SS Mean Square F Value
REP 2 0.00345333 0.00172667 0.01
KC 2 1.72489333 0.86244667 3.36
REP*KC 4 0.58989333 0.14747333 0.57
GIONG 4 5.98355556 1.49588889 5.82
KC*GIONG 8 0.15721778 0.01965222 0.08
Tests of Hypotheses Using the Type 111 MS for REP*KC as an Error Term
Source DF Type 111 SS Mean Square F Value
KC 2 1.72489333 0.86244667 5.85
t Tests (LSD) for NSTT4
t Grouping Mean N GIONG
A 3.4133 9 B3
B A 3.1233 9 B2
B C 2.8600 9 B4
C 2.5978 9 B5
C 2.3889 9 B1
Ket qua xu ly thong ke nang suat thuc thu/12m2 o lan thu 5 (kg)
R-Square Coeff Var Root MSE NSTT5 Mean
0.556469 25.69089 0.287852 1.120444
Source DF Type 111 SS Mean Square F Value
REP 2 0.00619111 0.00309556 0.04
KC 2 0.22705778 0.11352889 1.37
REP*KC 4 0.02706222 0.00676556 0.08
GIONG 4 2.18839111 0.54709778 6.60
KC*GIONG 8 0.04627556 0.00578444 0.07
Tests of Hypotheses Using the Type 111 MS for REP*KC as an Error Term
Source DF Type 111 SS Mean Square F Value
KC 2 0.22705778 0.11352889 16.78
t Tests (LSD) for NSTT5
t Grouping Mean N GIONG
A 1.4422 9 B3
B A 1.2578 9 B2
B C 1.1267 9 B4
D C 0.9667 9 B5
D 0.8089 9 B1
Ket qua xu ly thong ke Tong nang suat thuc thu/12m2 (kg)
R-Square Coeff Var Root MSE TNSTT Mean
0.910540 6.005189 1.269031 31.68467
Source DF Type 111 SS Mean Square F Value
REP 2 7.0488400 3.5244200 2.19
KC 2 107.6084933 53.8042467 33.41
REP*KC 4 4.2064267 1.0516067 0.65
GIONG 4 270.6828311 67.6707078 42.02
KC*GIONG 8 3.8473956 0.4809244 0.30
Tests of Hypotheses Using the Type 111 MS for REP*KC as an Error Term
Source DF Type 111 SS Mean Square F Value
KC 2 107.6084933 53.8042467 51.16
t Tests (LSD) for TNSTT
t Grouping Mean N KC
A 33.8260 15 A3
B 30.9987 15 A2
B 30.2293 15 Al
t Tests (LSD) for TNSTT
t Grouping Mean N GIONG
A 35.1722 9 B3
B 33.4344 9 B2
C 31.6689 9 B4

Pr > F
0.9502
0.0519
0.0908
<.0001
0.7824

Pr > F
0.3311

Pr > F
0.9933
0.0518
0.6840
0.0020
0.9996

Pr > F
0.0649

Pr > F
0.9634
0.2732
0.9873
0.0010
0.9997

Pr > F
0.0113

Pr > F
0.1340
<.0001
0.6304
<.0001
0.9593

Pr > F
0.0014



Thi nghiém 2:
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D 29.8544 9 B5
E 28.2933 9 B1
Ket qua xu ly thong ke Chieu cao cay o tuan 8 (cm)
R-Square Coeff Var Root MSE CC8 Mean
0.983349 7.583022 1.603884 62.09333
Source DF Type 111 SS Mean Square F Value
REP 2 0.421333 0.210667 0.08
KC 2 2549.701333 1274850667 495.58
REP*KC 4 3.813333 0.953333 0.37
GIONG 4 1060.430222 265.107556 103.06
KC*GIONG 8 31.783111 3.972889 1.54
Tests of Hypotheses Using the Type 111 MS for REP*KC as an Error Term
Source DF Type 111 SS Mean Square F Value
KC 2 2549.701333 1274850667 1337.26
t Tests (LSD) for CC8
t Grouping Mean N KC
A 71.1200 15 A3
B 62.4667 15 A2
C 52.6933 15 Al
t Tests (LSD) for CC8
t Grouping Mean N GIONG
A 70.6222 9 B3
B 63.4000 9 B4
[ 61.2444 9 B2
D 58.6667 9 B5
E 56.5333 9 B1
Ket qua xu ly thong ke So la o tuan 8 (la)
R-Square Coeff Var Root MSE SL8 Mean
0.977189 6.401793 0.206020 8.577778
Source DF Type 111 SS Mean Square F Value
REP 2 0.27911111 0.13955556 3.29
KC 2 35.10577778 17.55288889 413.55
REP*KC 4 1.12888889 0.28222222 6.65
GIONG 4 6.24888889 1.56222222 36.81
KC*GIONG 8 0.87644444 0.10955556 2.58

Tests of Hypotheses Using the Type 11l MS for REP*KC as

an Error Term

Source DF Type 111 SS Mean Square F Value
KC 2 35.10577778 17.55288889 62.20
t Tests (LSD) for SL8
t Grouping Mean N KC
A 9.4667 15 Al
B 8.8933 15 A2
C 7.3733 15 A3
t Tests (LSD) for SL8
t Grouping Mean N GIONG
A 9.22222 9 B3
B 8.57778 9 B2
B 8.57778 9 B4
B 8.44444 9 B5
C 8.06667 9 B1
Ket qua xu ly thong ke Duong kinh o tuan 8 (mm)
R-Square Coeff Var Root MSE DK8 Mean
0.901984 6.963415 0.320725 6.461778
Source DF Type 111 SS Mean Square F Value
REP 2 0.10807111 0.05403556 0.53
KC 2 15.42711111 7.71355556 74.99
REP*KC 4 0.78371556 0.19592889 1.90
GIONG 4 5.92510222 1.48127556 14.40
KC*GIONG 8 0.47431111 0.05928889 0.58
Tests of Hypotheses Using the Type 111 MS for REP*KC as an Error Term
Source DF Type 111 SS Mean Square F Value
KC 2 15.42711111 7.71355556 39.37
t Tests (LSD) for DK8
t Grouping Mean N KC
A 7.1640 15 Al
B 6.4907 15 A2
C 5.7307 15 A3
t Tests (LSD) for DK8
t Grouping Mean N GIONG
A 7.0444 9 B3
B 6.5711 9 B2
B 6.3889 9 B4
B 6.3867 9 B5
C 5.9178 9 B1
Ket qua xu ly thong ke Tong nang suat sinh khoi/cay (g)
R-Square Coeff Var Root MSE TNSSK Mean
0.863746 7.712476 7.125248 124.7313
Source DF Type 111 SS Mean Square F Value
REP 2 4.187320 2.093660 0.04
KC 2 2436.628120 1218.314060 24.00

Pr > F
0.9216
<.0001
0.8272
<.0001
0.1944

Pr > F
<.0001

Pr > F
0.0547
<.0001
0.0009
<.0001
0.0345

Pr > F
0.0010

Pr > F
0.5980
<.0001
0.1423
<.0001
0.7869

Pr > F
0.0023

Pr > F
0.9597
<.0001
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REP*KC 4 512.878400 128.219600 2.53 0.0672
GIONG 4 4739.294298 1184.823574 23.34 <.0001
KC*GIONG 8 31.085836 3.885729 0.08 0.9996
Tests of Hypotheses Using the Type 111 MS for REP*KC as an Error Term
Source DF Type 111 SS Mean Square F Value Pr > F
KC 2 2436.628120 1218.314060 9.50 0.0302
t Tests (LSD) for TNSSK
t Grouping Mean N KC
A 132.955 15 Al
B A 126.143 15 A2
B 115.097 15 A3
t Tests (LSD) for TNSSK
t Grouping Mean N GIONG
A 139.989 9 B3
B 130.298 9 B4
B 125.639 9 B2
C 117.461 9 B5
D 110.270 9 B1
Ket qua xu ly thong ke Tong nang suat SK ly thuyet (tan/ha)
R-Square Coeff Var Root MSE TNSLT Mean
0.961131 6.734242 11.91777 176.9727
Source DF Type 111 SS Mean Square F Value Pr > F
REP 2 52.16849 26.08425 0.18 0.8334
KC 2 72820.69137 36410.34569 256.35 <.0001
REP*KC 4 1130.40717 282.60179 1.99 0.1283
GIONG 4 9644.11272 2411.02818 16.98 <.0001
KC*GIONG 8 643.83972 80.47996 0.57 0.7945
Tests of Hypotheses Using the Type 111 MS for REP*KC as an Error Term
Source DF Type 111 SS Mean Square F Value Pr > F
KC 2 72820.69137 36410.34569 128.84 0.0002
t Tests (LSD) for TNSLT
t Grouping Mean N KC
A 230.193 15 A3
B 167.770 15 A2
C 132.955 15 Al
t Tests (LSD) for TNSLT
t Grouping Mean N GIONG
A 198.738 9 B3
B 184.866 9 B4
[ B 178.252 9 B2
C D 166.764 9 B5
D 156.243 9 B1
Ket qua xu ly thong ke Tong nang suat cuong va la (tan/ha)
R-Square Coeff Var Root MSE TNSCL Mean
0.892120 6.167394 3.725216 60.40178
Source DF Type 111 SS Mean Square F Value Pr > F
REP 2 9.034538 4.517269 0.33 0.7253
KC 2 1481.980071 740.990036 53.40 <.0001
REP*KC 4 123.750809 30.937702 2.23 0.0959
GIONG 4 1124.908836 281.227209 20.27 <.0001
KC*GIONG 8 14.535218 1.816902 0.13 0.9971
Tests of Hypotheses Using the Type Il1l1 MS for REP*KC as an Error Term
Source DF Type 111 SS Mean Square F Value Pr > F
KC 2 1481.980071 740.990036 23.95 0.0059
t Tests (LSD) for TNSCL
NOTE:This test controls the Type | comparisonwise error rate, not the experimentwise error rate.
Means with the same letter are not significantly different.
t Grouping Mean N KC
A 67.223 15 A2
B 60.800 15 A3
C 53.183 15 Al
t Tests (LSD) for TNSCL
NOTE:This test controls the Type | comparisonwise error rate, not the experimentwise error rate.

Means with the same letter are not significantly different.

t Grouping Mean N GIONG
A 67.887 9 B3
B 63.266 9 B4
C B 60.468 9 B2
C D 57.001 9 B5
D 53.388 9 B1
Ket qua xu ly thong ke Tong nang suat la LT (tan/ha)
R-Square Coeff Var Root MSE TNSL Mean
0.861032 6.075426 2.251148 37.05333
Source DF Type 111 SS Mean Square F Value Pr > F
REP 2 2.7160000 1.3580000 0.27 0.7672
KC 2 276.1973333 138.0986667 27.25 <.0001
REP*KC 4 47.6466667 11.9116667 2.35 0.0829
GIONG 4 423.3764444 105.8441111 20.89 <.0001
KC*GIONG 8 3.6315556 0.4539444 0.09 0.9993
Tests of Hypotheses Using the Type 111 MS for REP*KC as an Error Term
Source DF Type 111 SS Mean Square F Value Pr > F
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KC 2 276.1973333 138.0986667 11.59
t Tests (LSD) for TNSL
t Grouping Mean N KC
A 40.333 15 A2
B 36.480 15 A3
B 34.347 15 Al
t Tests (LSD) for TNSL
t Grouping Mean N GIONG
A 41.644 9 B3
B 38.811 9 B4
C B 37.100 9 B2
C 34.956 9 B5
D 32.756 9 B1
Ket qua xu ly thong ke nang suat thuc thu/12m2 o lan thu 1 (kg
R-Square Coeff Var Root MSE NSTT1 Mean
0.499191 9.273571 1.432427 15.44633
Source DF Type 111 SS Mean Square F Value
REP 2 6.24042000 3.12021000 1.52
KC 2 76 .28474000 38.14237000 18.59
REP*KC 4 17.08864000 4.27216000 2.08
GIONG 4 36.26831778 9.06707944 4.42
KC*GIONG 8 5.23798222 0.65474778 0.32
Tests of Hypotheses Using the Type 111 MS for REP*KC as an Error Term
Source DF Type 111 SS Mean Square F Value
KC 2 76 .28474000 38.14237000 8.93
t Tests (LSD) for NSTT1
t Grouping Mean N KC
A 16.6980 30 A3
B 15.1310 30 Al
B 14.5100 30 A2
t Tests (LSD) for NSTT1
t Grouping Mean N GIONG
A 16.3800 18 B3
B A 15.7400 18 B4
B A 15.5828 18 B2
B [ 14.9972 18 B5
[ 14.5317 18 B1
Ket qua xu ly thong ke nang suat thuc thu/12m2 o lan thu 2 (kg
R-Square Coeff Var Root MSE NSTT2 Mean
0.540114 10.93521 0.900661 8.236333
Source DF Type 111 SS Mean Square F Value
REP 2 22.66866000 11.33433000 13.97
KC 2 12.24868667 6.12434333 7.55
REP*KC 4 0.70137333 0.17534333 0.22
GIONG 4 28.45876222 7.11469056 8.77
KC*GIONG 8 1.65892444 0.20736556 0.26
Tests of Hypotheses Using the Type 111 MS for REP*KC as an Error Term
Source DF Type 111 SS Mean Square F Value
KC 2 12.24868667 6.12434333 34.93
t Tests (LSD) for NSTT2
t Grouping Mean N KC
A 8.7300 30 A3
B 8.1357 30 A2
B 7.8433 30 Al
t Tests (LSD) for NSTT2
t Grouping Mean N GIONG
A 9.0489 18 B3
B A 8.5178 18 B2
B C 8.3683 18 B4
D C 7.8139 18 B5
D 7.4328 18 B1
Ket qua xu ly thong ke nang suat thuc thu/12m2 o lan thu 3 (kg)
R-Square Coeff Var Root MSE NSTT3 Mean
0.553732 13.02246 0.738359 5.669889
Source DF Type 111 SS Mean Square F Value
REP 2 6.11056222 3.05528111 5.60
KC 2 3.22029556 1.61014778 2.95
REP*KC 4 0.55059111 0.13764778 0.25
GIONG 4 35.63357111 8.90839278 16.34
KC*GIONG 8 1.16028222 0.14503528 0.27
Tests of Hypotheses Using the Type 111 MS for REP*KC as an Error Term
Source DF Type 111 SS Mean Square F Value
KC 2 3.22029556 1.61014778 11.70
t Tests (LSD) for NSTT3
t Grouping Mean N GIONG
A 6.5361 18 B3
B 5.9817 18 B2
B 5.8811 18 B4
C 5.2228 18 B5
D 4.7278 18 B1

0.0216

Pr > F
0.2258
<.0001
0.0925
0.0031
0.9562

Pr > F
0.0335

Pr > F
<.0001
0.0011
0.9286
<.0001
0.9777

Pr > F
0.0029

Pr > F
0.0056
0.0588
0.9072
<.0001
0.9748

Pr > F
0.0213



187

Ket qua xu ly thong ke nang suat thuc thu/12m2 o lan thu 4 (kg)

R-Square Coeff Var Root MSE NSTT4 Mean
0.493802 18.03370 0.485247 2.690778
Source DF Type 111 SS Mean Square F value
REP 2 2.01646889 1.00823444 4.28
KC 2 1.72866889 0.86433444 3.67
REP*KC 4 0.71069778 0.17767444 0.75
GIONG 4 11.18306222 2.79576556 11.87
KC*GIONG 8 0.21029778 0.02628722 0.11
Tests of Hypotheses Using the Type Il1l1 MS for REP*KC as an Error Term
Source DF Type 111 SS Mean Square F Value
KC 2 1.72866889 0.86433444 4.86
t Tests (LSD) for NSTT4
t Grouping Mean N GIONG
A 3.2422 18 B3
B 2.8022 18 B2
B 2.7733 18 B4
C 2.4183 18 B5
[ 2.2178 18 B1
Ket qua xu ly thong ke nang suat thuc thu/12m2 o lan thu 5 (kg)
R-Square Coeff Var Root MSE NSTT5 Mean
0.414710 28.08839 0.375635 1.337333
Source DF Type 111 SS Mean Square F Value
REP 2 0.73112000 0.36556000 2.59
KC 2 0.58694000 0.29347000 2.08
REP*KC 4 0.14158000 0.03539500 0.25
GIONG 4 5.33770444 1.33442611 9.46
KC*GIONG 8 0.10118222 0.01264778 0.09
Tests of Hypotheses Using the Type 111 MS for REP*KC as an Error Term
Source DF Type 111 SS Mean Square F Value
KC 2 0.58694000 0.29347000 8.29
t Tests (LSD) for NSTT5
t Grouping Mean N GIONG
A 1.7239 18 B3
B 1.4306 18 B2
C B 1.3656 18 B4
C D 1.1489 18 B5
D 1.0178 18 B1
Ket qua xu ly thong ke Tong nang suat thuc thu/12m2 (kg)
R-Square Coeff Var Root MSE TNSTT Mean
0.616757 7.789246 2.599990 33.37922
Source DF Type 111 SS Mean Square F Value
REP 2 4.2636822 2.1318411 0.32
KC 2 202.0341089 101.0170544 14.94
REP*KC 4 13.4589044 3.3647261 0.50
GIONG 4 524.2136844 131.0534211 19.39
KC*GIONG 8 6.6700022 0.8337503 0.12
Tests of Hypotheses Using the Type 111 MS for REP*KC as an Error Term
Source DF Type 111 SS Mean Square F Value
KC 2 202.0341089 101.0170544 30.02
t Tests (LSD) for TNSTT
t Grouping Mean N KC
A 35.4860 30 A3
B 32.5217 30 Al
B 32.1300 30 A2
t Tests (LSD) for TNSTT
t Grouping Mean N GIONG
A 36.9317 18 B3
B 34.3100 18 B2
B 34.1267 18 B4
C 31.6000 18 B5
C 29.9278 18 B1
Ket qua xu ly thong ke Tong so cay chet (cay)
R-Square Coeff Var Root MSE TC Mean
0.990425 7.579595 2.939199 38.77778
Source DF Type 111 SS Mean Square F Value
REP 2 12.97778 6.48889 0.75
KC 2 20869.64444 10434 .82222 1207.89
REP*KC 4 70.35556 17.58889 2.04
GIONG 4 421.77778 105.44444 12.21
KC*GIONG 8 71.68889 8.96111 1.04
Tests of Hypotheses Using the Type 111 MS for REP*KC as an Error Term
Source DF Type 111 SS Mean Square F Value
KC 2 20869.64444 10434 .82222 593.26
t Tests (LSD) for TC
t Grouping Mean N KC
A 68.800 15 A3
B 28.200 15 A2
C 19.333 15 Al
t Tests (LSD) for TC
t Grouping Mean N GIONG

Pr > F
0.0177
0.0306
0.5584
<.0001
0.9987

Pr > F
0.0849

Pr > F
0.0822
0.1327
0.9082
<.0001
0.9994

Pr > F
0.0378

Pr > F
0.7306
<.0001
0.7374
<.0001
0.9981

Pr > F
0.0039

Pr > F
0.4826
<.0001
0.1213
<.0001
0.4366

Pr > F
<.0001



Thi nghiém 3:

Thi nghiém 4:

Thi nghiém 5:

A 42 .667 9 B1
B A 40.889 9 B5
B 39.778 9 B2
C 36.222 9 B3
C 34.333 9 B4
So mau sach
R-Square Coeff Var Root MSE MS Mean
0.980157 3.036657 3.082207 101.5000
Source DF Type 111 SS Mean Square F Value
REP 2 200.000000 100.000000 10.53
ND 1 192.000000 192.000000 20.21
REP*ND 2 6.000000 3.000000 0.32
TG 1 1452.000000 1452.000000 152.84
ND*TG 1 27.000000 27.000000 2.84
Tests of Hypotheses Using the Type Il MS for REP*ND as an Error Term
Source DF Type 111 SS Mean Square F Vvalue
ND 1 192.0000000 192.0000000 64.00
t Tests (LSD) for MS
t Grouping Mean N ND
A 105.500 6 A2
B 97.500 6 Al
t Tests (LSD) for MS
t Grouping Mean N TG
A 112.500 6 B2
B 90.500 6 B1
So mau sach nay mam
R-Square Coeff Var Root MSE MSNM Mean
0.990377 3.071699 2.549510 83.00000
Source DF Type 111 SS Mean Square F Value
REP 2 168.000000 84.000000 12.92
ND 1 867.000000 867.000000 133.38
REP*ND 2 6.000000 3.000000 0.46
TG 1 48.000000 48.000000 7.38
ND*TG 1 1587.000000 1587.000000 244 .15
Tests of Hypotheses Using the Type Il MS for REP*ND as an Error Term
Source DF Type 111 SS Mean Square F Value
ND 1 867.0000000 867.0000000 289.00
t Tests (LSD) for MSNM
t Grouping Mean N ND
A 91.500 6 Al
B 74.500 6 A2
SO LUONG MAM SACH
R-Square Coeff Var Root MSE Y Mean
0.996398 3.593776 2.362908 65.75000
Source DF Anova SS Mean Square F value
K 2 396.500000 198.250000 35.51
T 3 8870.250000 2956.750000 529.57
t Tests (LSD) for Y
t Grouping Mean N T
A 90.000 3 CT8
A 87.000 3 CT7
B 64.000 3 CT6
C 22.000 3 CT5
SO LUONG MAM SACH NAY MAM
R-Square Coeff Var Root MSE Y Mean
0.991472 5.894444 2.254625 38.25000
Source DF Anova SS Mean Square F value
K 2 315.500000 157.750000 31.03
T 3 3230.250000 1076.750000 211.82
t Grouping Mean N T
A 62.000 3 CT6
B 45.000 3 CT7
C 24.000 3 CT8
C 22.000 3 CT5
TY LE TAI SINH CHOI
R-Square Coeff Var Root MSE Y Mean
0.977813 2.789476 2.223611 79.71429
Source DF Anova SS Mean Square F Value
K 2 78.000000 39.000000 7.89
T 6 2536.952381 422.825397 85.52
t Tests (LSD) for Y
t Grouping Mean N T
A 95.333 3 MS3
B 90.333 3 MS2
B 90.000 3 MS4
C 74.333 3 MS1
D C 72.667 3 MS6
D 70.333 3 MS5
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Pr > F
0.0255
0.0109
0.7459
0.0002
0.1671

Pr > F
0.0153

Pr > F
0.0180
0.0003
0.6602
0.0531
<.0001

Pr > F
0.0034

Pr > F
0.0005
<.0001

Pr > F
0.0007
<.0001

Pr > F
0.0065
<.0001
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E 65.000 3 MSO
SO CHOl TREN MAU
R-Square Coeff Var Root MSE Y Mean
0.995221 5.218780 0.209497 4.014286
Source DF Anova SS Mean Square F Value Pr > F
K 2 0.0800000 0.0400000 0.91 0.4281
T 6 109.5990476 18.2665079 416.20 <.0001
t Tests (LSD) for Y
t Grouping Mean N T
A 8.4000 3 MS3
B 5.8667 3 MS2
C 4.5000 3 MS4
D 3.3333 3 MS5
E 2.5333 3 MS6
E 2.2667 3 MS1
F 1.2000 3 MSO
CHIEU CAO CHOI
R-Square Coeff Var Root MSE Y Mean
0.991307 4.372555 0.124722 2.852381
Source DF Anova SS Mean Square F Value Pr > F
K 2 0.04666667 0.02333333 1.50 0.2621
T 6 21.23904762 3.53984127 227.56 <.0001
t Tests (LSD) for Y
t Grouping Mean N T
A 4.5000 3 MS2
B 4.2333 3 MS3
C 2.7333 3 MS1
D 2.5000 3 MSO
E 2.2000 3 MS5
E 2.1000 3 MS4
F 1.7000 3 MS6
Thi nghiém 6:
TY LE TAI SINH CHOI
R-Square Coeff Var Root MSE Y Mean
0.946546 3.730633 2.645226 70.90556
Source DF Anova SS Mean Square F Value Pr > F
K 2 1.421111 0.710556 0.10 0.9044
T 5 1237.636111 247 .527222 35.38 <.0001
t Tests (LSD) for Y
t Grouping Mean N T
85.667 3 MS7
B 75.000 3 MS10
C B 72.500 3 MS8
C 68.767 3 MS11
D 63.000 3 MS12
D 60.500 3 MS9
SO CHOl TREN MAU
R-Square Coeff Var Root MSE Y Mean
0.999238 1.476358 0.059628 4.038889
Source DF Anova SS Mean Square F Value Pr > F
K 2 0.13777778 0.06888889 19.38 0.0004
T 5 46.46944444 9.29388889 2613.91 <.0001
t Tests (LSD) for Y
t Grouping Mean N T
A 6.23333 3 MS7
B 5.36667 3 MS8
C 5.10000 3 MS9
D 3.23333 3 MS10
E 2.16667 3 MS12
E 2.13333 3 MS11
CHIEU CAO CHOI
R-Square Coeff Var Root MSE Y Mean
0.987583 4.923660 0.135401 2.750000
Source DF Anova SS Mean Square F Value Pr > F
K 2 0.02333333 0.01166667 0.64 0.5494
T 5 14.55833333 2.91166667 158.82 <.0001
t Grouping Mean N T
A 4.0000 3 MS8
A 3.7667 3 MSs7
B 2.7333 3 MS9
B 2.5333 3 MS10
C 2.0000 3 MS11
D 1.4667 3 MS12
Thi nghiém 7:
Ty le choi ra re (%)
R-Square Coeff Var Root MSE TLC Mean
0.991378 1.913672 1.486046 77.65417
Source DF Type 111 SS Mean Square F Value Pr > F
REP 2 6.855833 3.427917 1.55 0.2514
MTCB 1 72.453750 72.453750 32.81 <.0001
REP*MTCB 2 1.177500 0.588750 0.27 0.7704



Thi nghiém 8:
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DSR 3 2923.257917 974.419306 441.25
MTCB*DSR 3 43.154583 14.384861 6.51
Tests of Hypotheses Using the Type 11l MS for REP*A as an Error Term
Source DF Type 111 SS Mean Square F Value
MTCB 1 72 .45375000 72.45375000 123.06
t Grouping Mean N MTCB
A 79.3917 12 A2
B 75.9167 12 Al
t Grouping Mean N DSR
A 90.0000 6 B2
B 86.4333 6 B3
C 71.2500 6 B4
D 62.9333 6 B1
So re/choi
R-Square Coeff Var Root MSE SR Mean
0.974357 2.729686 0.111803 4.095833
Source DF Type 111 SS Mean Square F Value Pr > F
REP 2 0.00583333 0.00291667 0.23 0.7954
MTCB 1 0.57041667 0.57041667 45.63 <.0001
REP*MTCB 2 0.01083333 0.00541667 0.43 0.6581
DSR 3 5.06791667 1.68930556 135.14 <.0001
MTCB*DSR 3 0.04458333 0.01486111 1.19 0.3553
Tests of Hypotheses Using the Type 111 MS for REP*MTCB as an Error Term
Source DF Type 111 SS Mean Square F Value Pr > F
MTCB 1 0.57041667 0.57041667 105.31 0.0094
t Tests (LSD) for SR
t Grouping Mean N MTCB
A 4.25000 12 A2
B 3.94167 12 Al
t Tests (LSD) for SR
t Grouping Mean N DSR
A 4.61667 6 B2
B 4.30000 6 B3
C 4.10000 6 B4
D 3.36667 6 B1
Chieu dai re (cm)
R-Square Coeff Var Root MSE CDR Mean
0.976367 3.868695 0.109291 2.825000
Source DF Type 111 SS Mean Square F Value Pr > F
REP 2 0.05250000 0.02625000 2.20 0.1537
MTCB 1 2.53500000 2.53500000 212.23 <.0001
REP*MTCB 2 0.01750000 0.00875000 0.73 0.5010
DSR 3 2.73833333 0.91277778 76.42 <.0001
MTCB*DSR 3 0.57833333 0.19277778 16.14 0.0002
Tests of Hypotheses Using the Type 111 MS for REP*MTCB as an Error Term
Source DF Type 111 SS Mean Square F Value Pr > F
MTCB 1 2.53500000 2.53500000 289.71 0.0034
t Tests (LSD) for CDR
t Grouping Mean N MTCB
A 3.15000 12 A2
B 2.50000 12 Al
t Tests (LSD) for CDR
t Grouping Mean N DSR
A 3.08333 6 B2
B A 3.05000 6 B3
B 2.91667 6 B4
C 2.25000 6 B1
Ty le choi ra re (%)
R-Square Coeff Var Root MSE TLC Mean
0.998838 1.486250 1.032325 69.45833
Source DF Type 111 SS Mean Square F Value
REP 2 7.16792 3.58396 3.36
1AA 3 3933.19333 1311.06444 1230.24
REP*1AA 6 19.01542 3.16924 2.97
1BA 3 4743.62833 1581.20944 1483.74
1AA*1BA 9 13274 .41500 1474 .93500 1384.01
t Grouping Mean N 1AA
A 75.4417 12 B3
B A 74.9917 12 B4
B 73.5750 12 B2
C 53.8250 12 B1
t Grouping Mean N 1BA
A 82.7417 12 A3
B 74.8750 12 A2
C 62.8167 12 Al
D 57.4000 12 Ad
So re/choi
R-Square Coeff Var Root MSE SR Mean
0.992632 3.618251 0.123322 3.408333

<.0001
0.0073

Pr > F
0.0080

Pr > F
0516
.0001
.0257
.0001
.0001

o

/\/\O/\
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Source DF Type 111 SS Mean Square F Value Pr > F
REP 2 0.00541667 0.00270833 0.18 0.8380
1AA 3 3.62500000 1.20833333 79.45 <.0001
REP*I1AA 6 0.09625000 0.01604167 1.05 0.4161
1BA 3 7.28500000 2.42833333 159.67 <.0001
1AA*1BA 9 38.16000000 4.24000000 278.79 <.0001
Tests of Hypotheses Using the Type 111 MS for REP*IAA as an Error Term
Source DF Type 111 SS Mean Square F value Pr > F
1AA 3 3.62500000 1.20833333 75.32 <.0001
So re/choi 23:53 Thursday, January 3, 2016 10
t Tests (LSD) for SR
t Grouping Mean N 1AA

A 3.85000 12 B2

B 3.42500 12 B3

C 3.20833 12 B1

C 3.15000 12 B4

t Tests (LSD) for SR
t Grouping Mean N 1BA

A 3.81667 12 A3

B 3.69167 12 A2

C 3.30833 12 A4

D 2.81667 12 Al

Chieu dai re (cm)
R-Square Coeff Var Root MSE CDR Mean
0.991539 5.248152 0.104416 1.989583

Source DF Type 111 SS Mean Square F Value Pr > F
REP 2 0.05791667 0.02895833 2.66 0.0908
1AA 3 11.71395833 3.90465278 358.13 <.0001
REP*1AA 6 0.20041667 0.03340278 3.06 0.0227
1BA 3 7.21395833 2.40465278 220.55 <.0001
1AA*1BA 9 11.47687500 1.27520833 116.96 <.0001

Tests of Hypotheses Using the Type 111 MS for REP*IAA as an Error Term

Source DF Type 111 SS Mean Square F Value Pr > F
1AA 3 11.71395833 3.90465278 116.90 <.0001
t Tests (LSD) for CDR
t Grouping Mean N 1AA
A 2.75000 12 B2
B 2.02500 12 B3
C 1.79167 12 B1
D 1.39167 12 B4
t Tests (LSD) for CDR
t Grouping Mean N 1BA
A 2.42500 12 A3
B 2.31667 12 A2
C 1.69167 12 A4
D 1.52500 12 Al
SO CAY SONG SOT
R-Square Coeff Var Root MSE Y Mean
0.914721 5.855400 2.049390 35.00000
Source DF Anova SS Mean Square F Value Pr > F
K 2 0.4000000 0.2000000 0.05 0.9538
T 4 360.0000000 90.0000000 21.43 0.0002
t Tests (LSD) for Y
t Grouping Mean N T

A 40.000 3 NT3
A 38.000 3 NT5
B A 37.000 3 NT4
B 34.000 3 NT2
C 26.000 3 NT1
Ket qua xu ly thong ke Chieu cao cay o tuan 8 (cm)
R-Square Coeff Var Root MSE CC8 Mean
0.963536 8.911757 4.992247 56.01867
Source DF Type 111 SS Mean Square F Value
REP 2 10.65707 5.32853 0.21
PBL 4 3964.93120 991.23280 39.77
REP*PBL 8 245.24160 30.65520 1.23
PHC 4 19082.42987 4770.60747 191.42
PBL*PHC 16 3038.89280 189.93080 7.62
Tests of Hypotheses Using the Type 111 MS for REP*PBL as an Error Term
Source DF Type 111 SS Mean Square F Value
PBL 4 3964.931200 991.232800 32.33
t Tests (LSD) for CC8
t Grouping Mean N PBL

64.840 15 A2
63.000 15 A4
55.067 15 A3
52.240 15 Al
44.947 15 A5

O Ww > >

Pr > F
.8084
.0001
.3071
.0001
.0001

o

AN NOA

Pr > F
<.0001
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t Tests (LSD) for CC8
t Grouping Mean N PHC

A 82.800 15 B4
B 64.467 15 B2
C 50.293 15 B1
D 44053 15 B3
E 38.480 15 B5
Ket qua xu ly thong ke So la o tuan 8 (la)
R-Square Coeff Var Root MSE SL8 Mean
0.842446 7.572652 0.715262 9.445333
DF Type 111 SS Mean Square F Value
2 23.90506667 11.95253333 23.36
4 3.29386667 0.82346667 1.61
8 5.15093333 0.64386667 1.26
4 74 .20586667 18.55146667 36.26
16 2.86613333 0.17913333 0.35
Tests of Hypotheses Using the Type 111 MS for REP*PBL as an Error Term
DF Type 111 SS Mean Square F Value
4 3.29386667 0.82346667 1.28
t Tests (LSD) for SL8
t Grouping Mean N PHC
A 11.2400 15 B4
B 9.7467 15 B2
C 8.9600 15 B3
D C 8.8667 15 B1
D 8.4133 15 B5
Ket qua xu ly thong ke Duong kinh o tuan 8 (mm)
R-Square Coeff Var Root MSE DK8 Mean
0.900910 14.77799 1.061218 7.181067
DF Type 111 SS Mean Square F Value
2 9.2494827 4.6247413 4.11
4 23.3709547 5.8427387 5.19
8 10.0522773 1.2565347 1.12
4 349.5648213 87.3912053 77.60
16 17.3270720 1.0829420 0.96

Tests of Hypotheses Using the Type 111 MS for REP*PBL as an Error Term

DF Type 111 SS Mean Square F Value
4 23.37095467 5.84273867 4.65
t Tests (LSD) for DK8
t Grouping Mean N PBL
A 7.7040 15 A4
A 7.6560 15 A2
A 7.2893 15 A3
B A 7.0947 15 Al
B 6.1613 15 A5
t Tests (LSD) for DK8
t Grouping Mean N PHC
A 11.1493 15 B4
B 7.7240 15 B2
C 6.2027 15 B1
D C 5.5947 15 B3
D 5.2347 15 B5
Ket qua xu ly thong ke Tong nang suat sinh khoi/cay (g/cay)
R-Square Coeff Var Root MSE TNSSK Mean
0.971125 7.986192 11.81222 197.3244
DF Type 111 SS Mean Square F value
2 1939.2653 969.6327 6.95
4 15417 .7962 3854.4491 27.62
8 1748.8636 218.6080 1.57
4 164936.6911 41234.1728 295.53
16 3664.8816 229.0551 1.64
Tests of Hypotheses Using the Type 111 MS for REP*PBL as an Error Term
DF Type 111 SS Mean Square F Value
4 15417.79621 3854.44905 17.63

Ket qua xu ly thong ke Tong nang suat sinh khoi (g/cay)
t Tests (LSD) for TNSSK
t Grouping Mean N

214.915 15 A4
B 208.920 15 A2
B 199.173 15 A3

188.840 15 Al
174.773 15 A5
Ket qua xu ly thong ke Tong nang suat sinh khoi (g/cay)
t Tests (LSD) for TNSSK
t Grouping Mean N PHC
276.142 15 B4
215.720 15 B2
184.560 15 B3
174.027 15 B1
136.173 15 B5
Ket qua xu ly thong ke Tong nang suat cuong la (tan/ha

TOO0O>X>

mooOw>

Pr > F
<.0001
0.1907
0.2921
<.0001
0.9867

Pr > F
0.3544

Pr > F
0.0239
0.0018
0.3736
<.0001
0.5129

Pr > F
0.0311

Pr > F
0.0026
<.0001
0.1657
<.0001
0.1019

Pr > F
0.0005
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R-Square Coeff Var Root MSE TNSCL Mean
0.968790 8.251856 5.294239 84.68267
Source DF Type 111 SS Mean Square F Value
REP 2 15.55490 7.77745 0.28
PBL 4 3982.69547 995.67387 35.52
REP*PBL 8 161.46306 20.18288 0.72
PHC 4 29026.94080 7256 .73520 258.90
PBL*PHC 16 1614.98453 100.93653 3.60
Tests of Hypotheses Using the Type 111 MS for REP*PBL as an Error Term
Source DF Type 111 SS Mean Square F Value
PBL 4 3982.695467 995.673867 49.33
t Tests (LSD) for TNSCL
t Grouping Mean N PBL
A 94.560 15 Ad
B 89.933 15 A2
C 85.627 15 A3
D 78.920 15 Al
t Tests (LSD) for TNSCL
t Grouping Mean N PHC
A 116.213 15 B4
B 93.907 15 B2
C 81.133 15 B3
D 74.773 15 B1
E 57.387 15 B5
Ket qua xu ly thong ke Tong nang suat la LT (tan/ha)
R-Square Coeff Var Root MSE TNSL Mean
0.963214 7.278381 3.706346 50.92267
Source DF Type 111 SS Mean Square F Value
REP 2 9.15947 4.57973 0.33
PBL 4 1848.91413 462.22853 33.65
REP*PBL 8 66.89387 8.36173 0.61
PHC 4 11550.75013 2887.68753 210.21
PBL*PHC 16 912.11387 57.00712 4.15

Tests of Hypotheses Using the Type 111 MS for REP*PBL as an Error Term

Source DF Type 111 SS Mean Square F Value
PBL 4 1848.914133 462.228533 55.28
t Tests (LSD) for TNSL
t Grouping Mean N PBL
A 57.893 15 A4
B 53.773 15 A2
B 51.813 15 A3
[ 47.613 15 Al
D 43.520 15 A5
t Tests (LSD) for TNSL
t Grouping Mean N PHC
A 70.653 15 B4
B 57.260 15 B2
C 48.547 15 B3
D 44 287 15 B1
E 33.867 15 B5
Ket qua xu ly thong ke Nang suat la thuc thu/12m2 lan 1 (kg)
R-Square Coeff Var Root MSE NSTT1 Mean
0.903692 15.56770 2.839777 18.24147
Source DF Type 111 SS Mean Square F Value
REP 2 0.078123 0.039061 0.00
PBL 4 243.091659 60.772915 7.54
REP*PBL 8 49.228117 6.153515 0.76
PHC 4 2309.297085 577.324271 71.59
PBL*PHC 16 425.115928 26.569746 3.29
Tests of Hypotheses Using the Type 111 MS for REP*PBL as an Error Term
Source DF Type 111 SS Mean Square F Value
PBL 4 243.0916587 60.7729147 9.88
t Tests (LSD) for NSTT1
t Grouping Mean N PBL
A 20.7907 15 A4
B A 19.3393 15 A2
B C 18.5733 15 A3
D C 16.7400 15 Al
D 15.7640 15 A5
t Tests (LSD) for NSTT1
t Grouping Mean N PHC
A 27.941 15 B4
B 20.251 15 B2
C 15.645 15 B3
C 15.632 15 B1
D 11.739 15 B5
Ket qua xu ly thong ke Nang suat la thuc thu/12m2 lan 2 (kg)
R-Square Coeff Var Root MSE NSTT2 Mean
0.961156 7.001930 0.786475 11.23227
Source DF Type 111 SS Mean Square F Value
REP 2 0.0068027 0.0034013 0.01

Pr > F
0.7591
<.0001
0.6726
<.0001
0.0005

Pr > F
<.0001

Pr > F
0.7185
<.0001
0.7650
<.0001
0.0001

Pr > F
<.0001

Pr > F
0.9952
0.0001
0.6367
<.0001
0.0011

Pr > F
0.0035

Pr > F
0.9945
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PBL 4 63.1542747 15.7885687
REP*PBL 8 8.2975173 1.0371897
PHC 4 526.6159813 131.6539953
PBL*PHC 16 14.1415920 0.8838495

Tests of Hypotheses Using the Type 111 MS for REP*PBL as
Source DF Type 111 SS Mean Square
PBL 4 63.15427467 15.78856867

25.53
1.68
212.85
1.43

an Error Term
F Value
15.22

Ket qua xu ly thong ke Nang suat la thuc thu/12m2 lan 2 (kg)

t Tests (LSD) for NSTT2

t Grouping Mean N PBL
A 12.7533 15 A4
B 11.4620 15 A2
C B 11.3133 15 A3
C D 10.5987 15 Al
D 10.0340 15 A5
t Tests (LSD) for NSTT2
t Grouping Mean N PHC
A 14.7120 15 B4
B 12.8100 15 B2
C 11.8080 15 B3
D 9.8840 15 B1
E 6.9473 15 B5
Ket qua xu ly thong ke Nang suat la thuc thu/12m2 lan 3 (kg)
R-Square Coeff Var Root MSE NSTT3 Mean
0.949021 8.758236 0.612329 6.991467
Source DF Type 111 SS Mean Square F Value
REP 2 0.2436987 0.1218493 0.32
PBL 4 79.8731387 19.9682847 53.26
REP*PBL 8 0.8068213 0.1008527 0.27
PHC 4 172.6071120 43.1517780 115.09
PBL*PHC 16 25.6666880 1.6041680 4.28
Tests of Hypotheses Using the Type 111 MS for REP*PBL as an Error Term
Source DF Type 111 SS Mean Square F Value
PBL 4 79.87313867 19.96828467 197.99
t Tests (LSD) for NSTT3
t Grouping Mean N PBL
A 8.3587 15 A4
B 7.6933 15 A2
C 7.1573 15 A3
D 6.3420 15 Al
E 5.4060 15 A5
t Tests (LSD) for NSTT3
t Grouping Mean N PHC
A 9.3047 15 B4
B 7.9067 15 B2
C 6.6620 15 B3
C 6.2520 15 B1
D 4.8320 15 B5
Ket qua xu ly thong ke Nang suat la thuc thu/12m2 lan 4 (kg)
R-Square Coeff Var Root MSE NSTT4 Mean
0.916824 9.398203 0.466564 4.964400
Source DF Type 111 SS Mean Square F Value
REP 2 2.46199200 1.23099600 5.66
PBL 4 17 .68928800 4.42232200 20.32
REP*PBL 8 1.33184800 0.16648100 0.76
PHC 4 70.87660800 17.71915200 81.40
PBL*PHC 16 3.61821867 0.22613867 1.04
Tests of Hypotheses Using the Type 111 MS for REP*PBL as an Error Term
Source DF Type 111 SS Mean Square F Value
PBL 4 17 .68928800 4.42232200 26.56
t Tests (LSD) for NSTT4
t Grouping Mean N PBL
A 5.5067 15 A4
B A 5.3220 15 A2
B 5.1600 15 A3
C 4.6607 15 Al
D 4.1727 15 A5
t Tests (LSD) for NSTT4
t Grouping Mean N PHC
A 6.4200 15 B4
B 5.5787 15 B2
C 4.9567 15 B3
D 4.1600 15 B1
E 3.7067 15 B5
Ket qua xu ly thong ke Nang suat la thuc thu/12m2 lan 5 (kg)
R-Square Coeff Var Root MSE NSTT5 Mean
0.790784 14.86014 0.384917 2.590267
Source DF Type 111 SS Mean Square F Value
REP 2 0.05568267 0.02784133 0.19
PBL 4 2.17355467 0.54338867 3.67

<.0001
0.1343
<.0001
0.1775

Pr > F
0.0008

Pr > F
7244
.0001
.9724
.0001
.0001

o

AN NOA

Pr > F
<.0001

Pr > F
0.0069
<.0001
0.6353
<.0001
0.4402

Pr > F
0.0001

Pr > F
0.8294
0.0123
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REP*PBL 8 0.71239733 0.08904967 0.60
PHC 4 17.88322133 4.47080533 30.18
PBL*PHC 16 1.57568533 0.09848033 0.66
Tests of Hypotheses Using the Type 111 MS for REP*PBL as an Error Term
Source DF Type 111 SS Mean Square F Value
PBL 4 2.17355467 0.54338867 6.10
t Tests (LSD) for NSTT5
t Grouping Mean N PBL
A 2.7513 15 Ad
A 2.6807 15 A2
A 2.6653 15 Al
A 2.5880 15 A3
B 2.2660 15 A5
t Tests (LSD) for NSTT5
t Grouping Mean N PHC
A 3.2787 15 B4
B 2.9173 15 B2
C 2.5787 15 B3
C 2.3200 15 B1
D 1.8567 15 B5
Ket qua xu ly thong ke Tong nang suat la thuc thu/12m2 (kg)
R-Square Coeff Var Root MSE TNSTT Mean
0.959571 8.833170 3.448088 44.01907
Source DF Type 111 SS Mean Square F Value
REP 2 5.020595 2.510297 0.21
PBL 4 1412.760821 353.190205 29.71
REP*PBL 8 56.982299 7.122787 0.60
PHC 4 9038.387061 2259.596765 190.05
PBL*PHC 16 774.409152 48.400572 4.07
Tests of Hypotheses Using the Type 111 MS for REP*PBL as an Error Term
Source DF Type 111 SS Mean Square F Value
PBL 4 1412.760821 353.190205 49.59
t Tests (LSD) for TNSTT
t Grouping Mean N PBL
A 50.1587 15 Ad
B 46.4973 15 A2
B 44 7927 15 A3
[ 41.0040 15 Al
D 37.6427 15 A5
t Tests (LSD) for TNSTT
t Grouping Mean N PHC
A 61.653 15 B4
B 49.461 15 B2
C 41.653 15 B3
D 38.246 15 B1
E 29.083 15 B5
Ket qua xu ly thong ke Chieu cao cay o tuan 8 (cm)
R-Square Coeff Var Root MSE CC8 Mean
0.700330 18.60203 11.85733 63.74213
Source DF Type 111 SS Mean Square F Value
REP 2 1499.159179 749.579589 5.33
PBL 4 2781.611445 695.402861 4.95
REP*PBL 8 815.361995 101.920249 0.72
PHC 4 6554.923765 1638.730941 11.66
PBL*PHC 16 1491.892715 93.243295 0.66
Tests of Hypotheses Using the Type 11l MS for REP*PBL as an Error Term
Source DF Type 111 SS Mean Square F Value
PBL 4 2781.611445 695.402861 6.82
t Tests (LSD) for CC8
t Grouping Mean N PBL
A 72.040 15 A2
B A 67.201 15 A4
B A 64.881 15 A3
B C 60.469 15 Al
C 54.119 15 A5
t Tests (LSD) for CC8
t Grouping Mean N PHC
A 79.815 15 B4
B 66.789 15 B2
B 61.185 15 B3
C B 59.044 15 B1
C 51.877 15 B5
Ket qua xu ly thong ke So la o tuan 8 (la)
R-Square Coeff Var Root MSE SL8 Mean
0.646565 7.347763 0.943257 12.83733
Source DF Type 111 SS Mean Square F Value
REP 2 6.54826667 3.27413333 3.68
PBL 4 7.13280000 1.78320000 2.00
REP*PBL 8 10.50240000 1.31280000 1.48
PHC 4 36.00213333 9.00053333 10.12
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0.7712
<.0001
0.8098

Pr > F
0.0149

Pr > F
0.8106
<.0001
0.7728
<.0001
0.0002

Pr > F
<.0001

Pr > F
0.0089
0.0025
0.6686
<.0001
0.8111

Pr > F
0.0108

Pr > F
0.0341
0.1124
0.1968
<.0001



PBL*PHC 16 4.92053333 0.30753333 0.35
Tests of Hypotheses Using the Type 11l MS for REP*PBL as an Error Term
Source DF Type 111 SS Mean Square F Value
PBL 4 7.13280000 1.78320000 1.36
t Tests (LSD) for SL8
t Grouping Mean N PHC
A 14.0133 15 B4
B 13.1867 15 B2
C B 12.5200 15 B1
[ 12.4133 15 B3
C 12.0533 15 B5
Ket qua xu ly thong ke Duong kinh o tuan 8 (mm)
R-Square Coeff Var Root MSE DK8 Mean
0.539939 18.29389 1.558956 8.521733
Source DF Type 111 SS Mean Square F Value
REP 2 0.57677067 0.28838533 0.12
PBL 4 14 .38435467 3.59608867 1.48
REP*PBL 8 7.25310933 0.90663867 0.37
PHC 4 82.68272800 20.67068200 8.51
PBL*PHC 16 9.19572533 0.57473283 0.24
Tests of Hypotheses Using the Type 111 MS for REP*PBL as an Error Term
Source DF Type 111 SS Mean Square F Value
PBL 4 14 .38435467 3.59608867 3.97
t Tests (LSD) for DK8
t Grouping Mean N PHC
A 10.3313 15 B4
B 8.8853 15 B2
C B 8.2700 15 B3
[ B 7.8740 15 B1
C 7.2480 15 B5
Ket qua xu ly thong ke Tong nang suat sinh khoi (g/cay)
R-Square Coeff Var Root MSE TNSSK Mean
0.861298 13.50414 27.17376 201.2253
Source DF Type 111 SS Mean Square F Value
REP 2 107.9619 53.9809 0.07
PBL 4 16026.0112 4006.5028 5.43
REP*PBL 8 4828.9968 603.6246 0.82
PHC 4 159011.7419 39752.9355 53.84
PBL*PHC 16 3438.0821 214.8801 0.29
Tests of Hypotheses Using the Type 111 MS for REP*PBL as an Error Term
Source DF Type 111 SS Mean Square F Value
PBL 4 16026.01120 4006 .50280 6.64
t Tests (LSD) for TNSSK
t Grouping Mean N PBL
A 222.313 15 A4
B A 209.90 15 A2
B A 203.213 15 A3
B C 192.440 15 Al
C 179.240 15 A5
t Tests (LSD) for TNSSK
t Grouping Mean N PHC
A 274.807 15 B4
B 226.560 15 B2
C 186.360 15 B3
C 179.093 15 B1
D 139.307 15 B5
Ket qua xu ly thong ke Tong nang suat cuong la (tan/ha)
R-Square Coeff Var Root MSE TNSCL Mean
0.894516 13.27034 11.89377 89.62667
Source DF Type 111 SS Mean Square F Value
REP 2 220.68987 110.34493 0.78
PBL 4 3895.96800 973.99200 6.89
REP*PBL 8 826.55680 103.31960 0.73
PHC 4 41901.39733 10475 .34933 74.05
PBL*PHC 16 1139.72800 71.23300 0.50
Tests of Hypotheses Using the Type 111 MS for REP*PBL as an Error Term
Source DF Type 111 SS Mean Square F Value
PBL 4 3895.968000 973.992000 9.43
t Tests (LSD) for TNSCL
A 99.240 15 A4
B A 92.600 15 A2
B A 92.600 15 A3
B [ 85.627 15 Al
C 78.067 15 A5
t Tests (LSD) for TNSCL
t Grouping Mean N PHC
A 128.440 15 B4
B 100.907 15 B2
C 82.947 15 B3
C 77.213 15 B1
D 58.627 15 B5
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0.9876

Pr > F
0.3293

Pr > F
0.8884
0.2265
0.9287
<.0001
0.9985

Pr > F
0.0462

Pr > F
0.9296
0.0014
0.5918
<.0001
0.9950

Pr > F
0.0117

Pr > F
0.4652
0.0003
0.6640
<.0001
0.9303

Pr > F
0.0040
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Ket qua xu ly thong ke Tong nang suat la LT (tan/ha)

R-Square Coeff Var Root MSE TNSL Mean
0.932741 9.822695 5.124041 52.16533
Source DF Type 111 SS Mean Square F Value Pr > F
REP 2 22.50667 11.25333 0.43 0.6544
PBL 4 1565.01653 391.25413 14.90 <.0001
REP*PBL 8 140.63467 17.57933 0.67 0.7149
PHC 4 12502.38587 3125.59647 119.04 <.0001
PBL*PHC 16 333.85413 20.86588 0.79 0.6825
Tests of Hypotheses Using the Type 111 MS for REP*PBL as an Error Term
Source DF Type 111 SS Mean Square F Value Pr > F
PBL 4 1565.016533 391.254133 22.26 0.0002
t Tests (LSD) for TNSL
t Grouping Mean N PBL
A 58.693 15 A4
B 53.760 15 A3
B 53.573 15 A2
[ 49.827 15 Al
D 44 973 15 A5
t Tests (LSD) for TNSL
t Grouping Mean N PHC
A 72.547 15 B4
B 59.460 15 B2
C 48.813 15 B3
C 45.380 15 B1
D 34.627 15 B5
Ket qua xu ly thong ke Nang suat la thuc thu/12m2 lan 1 (kg)
R-Square Coeff Var Root MSE NSTT1 Mean
0.771067 25.48151 4.813934 18.89187
Source DF Type 111 SS Mean Square F Value Pr > F
REP 2 47.767859 23.883929 1.03 0.3661
PBL 4 158.256205 39.564051 1.71 0.1674
REP*PBL 8 131.738195 16.467274 0.71 0.6806
PHC 4 2706.274979 676.568745 29.20 <.0001
PBL*PHC 16 78.050155 4.878135 0.21 0.9992
Tests of Hypotheses Using the Type 111 MS for REP*PBL as an Error Term
Source DF Type 111 SS Mean Square F Value Pr > F
PBL 4 158.2562053 39.5640513 2.40 0.1356
t Tests (LSD) for NSTT1
t Grouping Mean N PHC
A 29.114 15 B4
B 21.803 15 B2
C 16.151 15 B1
D [ 15.419 15 B3
D 11.972 15 B5
Ket qua xu ly thong ke Nang suat la thuc thu/12m2 lan 2 (kg
R-Square Coeff Var Root MSE NSTT2 Mean
0.960388 6.574996 0.812205 12.35293
Source DF Type 111 SS Mean Square F Value Pr > F
REP 2 0.0545307 0.0272653 0.04 0.9596
PBL 4 68.2108480 17.0527120 25.85 <.0001
REP*PBL 8 8.6333360 1.0791670 1.64 0.1453
PHC 4 549.0746880 137.2686720 208.08 <.0001
PBL*PHC 16 13.7814853 0.8613428 1.31 0.2410
Tests of Hypotheses Using the Type 111 MS for REP*PBL as an Error Term
Source DF Type 111 SS Mean Square F Value Pr > F
PBL 4 68.21084800 17.05271200 15.80 0.0007
t Tests (LSD) for NSTT2
t Grouping Mean N PBL
A 13.9193 15 A4
B 12.6007 15 A2
C B 12.4473 15 A3
C D 11.7167 15 Al
D 11.0807 15 A5
t Tests (LSD) for NSTT2
t Grouping Mean N PHC
A 15.9213 15 B4
B 13.9773 15 B2
C 12.8933 15 B3
D 10.9873 15 B1
E 7.9853 15 B5
Ket qua xu ly thong ke Nang suat la thuc thu/12m2 lan 3 (kg)
R-Square Coeff Var Root MSE NSTT3 Mean
0.948972 8.166698 0.626277 7.668667
Source DF Type 111 SS Mean Square F Value Pr > F
REP 2 0.2492667 0.1246333 0.32 0.7296
PBL 4 83.4438000 20.8609500 53.19 <.0001
REP*PBL 8 0.8327600 0.1040950 0.27 0.9735
PHC 4 180.4517467 45.1129367 115.02 <.0001
PBL*PHC 16 26.7915867 1.6744742 4.27 <.0001

Tests of Hypotheses Using the Type 111 MS for REP*PBL as an Error Term
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Source DF Type 111 SS Mean Square F Value
PBL 4 83.44380000 20.86095000 200.40
t Tests (LSD) for NSTT3
t Grouping Mean N PBL
A 9.0660 15 Ad
B 8.3867 15 A2
C 7.8380 15 A3
D 7.0040 15 Al
E 6.0487 15 A5
t Tests (LSD) for NSTT3
t Grouping Mean N PHC
A 10.0340 15 B4
B 8.6047 15 B2
C 7.3320 15 B3
C 6.9113 15 B1
D 5.4613 15 B5
Ket qua xu ly thong ke Nang suat la thuc thu/12m2 lan 4 (kg)
R-Square Coeff Var Root MSE NSTT4 Mean
0.917053 9.987704 0.478784 4.793733
Source DF Type 111 SS Mean Square F Value
REP 2 2.61117067 1.30558533 5.70
PBL 4 18.64863467 4.66215867 20.34
REP*PBL 8 1.40446933 0.17555867 0.77
PHC 4 74.86354133 18.71588533 81.65
PBL*PHC 16 3.84737867 0.24046117 1.05
Tests of Hypotheses Using the Type 111 MS for REP*PBL as an Error Term
Source DF Type 111 SS Mean Square F Value
PBL 4 18.64863467 4.66215867 26.56
t Tests (LSD) for NSTT4
t Grouping Mean N PBL
A 5.3507 15 A4
B A 5.1600 15 A2
B 4.9960 15 A3
C 4.4807 15 Al
D 3.9813 15 A5
t Tests (LSD) for NSTT4
t Grouping Mean N PHC
A 6.2900 15 B4
B 5.4253 15 B2
C 4.7853 15 B3
D 3.9653 15 B1
E 3.5027 15 B5
Ket qua xu ly thong ke Nang suat la thuc thu/12m2 lan 5 (kg)
R-Square Coeff Var Root MSE NSTT5 Mean
0.789829 18.18264 0.390927 2.150000
Source DF Type 111 SS Mean Square F Value
REP 2 0.05798400 0.02899200 0.19
PBL 4 2.23913333 0.55978333 3.66
REP*PBL 8 0.73600267 0.09200033 0.60
PHC 4 18.31929333 4.57982333 29.97
PBL*PHC 16 1.62024000 0.10126500 0.66
Tests of Hypotheses Using the Type 111 MS for REP*PBL as an Error Term
Source DF Type 111 SS Mean Square F Value
PBL 4 2.23913333 0.55978333 6.08
t Tests (LSD) for NSTT5
t Grouping Mean N PBL
A 2.3140 15 Ad
A 2.2420 15 A2
A 2.2267 15 Al
A 2.1460 15 A3
B 1.8213 15 A5
t Tests (LSD) for NSTT5
t Grouping Mean N PHC
A 2.8460 15 B4
B 2.4800 15 B2
[ 2.1407 15 B3
C 1.8773 15 B1
D 1.4060 15 B5
Ket qua xu ly thong ke Tong nang suat la thuc thu/12m2 (kg)
R-Square Coeff Var Root MSE TNSTT Mean
0.922977 10.72507 4.918444 45.85933
Source DF Type 111 SS Mean Square F Value
REP 2 26.742259 13.371129 0.55
PBL 4 1194.614093 298.653523 12.35
REP*PBL 8 130.055875 16.256984 0.67
PHC 4 9984 .595373 2496.148843 103.18
PBL*PHC 16 259.388200 16.211762 0.67
Tests of Hypotheses Using the Type 111 MS for REP*PBL as an Error Term
Source DF Type 111 SS Mean Square F Value
PBL 4 1194.614093 298.653523 18.37

t Tests (LSD) for TNSTT

Pr > F
<.0001

Pr > F
0.0067
<.0001
0.6344
<.0001
0.4311

Pr > F
0.0001

Pr > F
0.8279
0.0124
0.7705
<.0001
0.8116

Pr > F
0.0150

Pr > F
0.5797
<.0001
0.7128
<.0001
0.8048

Pr > F
0.0004
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t Grouping Mean N PBL
A 51.619 15 A4
B 47.327 15 A3
C B 46.945 15 A2
C 43.774 15 Al
D 39.631 15 A5
t Tests (LSD) for TNSTT
t Grouping Mean N PHC
A 64.207 15 B4
B 52.294 15 B2
C 42.573 15 B3
C 39.895 15 B1
D 30.327 15 B5
Ket qua xu ly thong ke Tong nang suat SK ly thuyet (tan/ha)
R-Square Coeff Var Root MSE TNSLT Mean
0.741227 6.065420 15.75821 259.8041
Source DF Type 111 SS Mean Square F Value
REP 2 198.734319 99.367159 0.40
CKC 2 3955.257963 1977.628981 7.96
REP*CKC 4 687.037570 171.759393 0.69
QUYCACH 2 3574.403919 1787.201959 7.20
CKC*QUYCACH 4 120.029904 30.007476 0.12
Tests of Hypotheses Using the Type 111 MS for REP*CKC as an Error Term
Source DF Type 111 SS Mean Square F Value
CKC 2 3955.257963 1977.628981 11.51
t Tests (LSD) for TNSLT
t Grouping Mean N CKC
A 274.513 9 A3
B A 260.030 9 A2
B 244 869 9 Al
t Tests (LSD) for TNSLT
t Grouping Mean N QUYCACH
A 275.329 9 B2
B 256.262 9 B1
B 247.821 9 B3
Ket qua xu ly thong ke Tong nang suat cuong la (tan/ha
R-Square Coeff Var Root MSE TNSCL Mean
0.817283 5.925028 5.789370 117.5500
Source DF Type 111 SS Mean Square F Value
REP 2 94.8044222 47.4022111 1.41
CKC 2 622.6336222 311.3168111 9.29
REP*CKC 4 119.1504222 29.7876056 0.89
QUYCACH 2 933.2904667 466.6452333 13.92
CKC*QUYCACH 4 29.1495778 7.2873944 0.22
Tests of Hypotheses Using the Type 111 MS for REP*CKC as an Error Term
Source DF Type 111 SS Mean Square F Value
CKC 2 622.6336222 311.3168111 10.45
t Tests (LSD) for TNSCL
t Grouping Mean N CKC
A 123.488 9 A3
B A 117.436 9 A2
B 111.727 9 Al
t Tests (LSD) for TNSCL
t Grouping Mean N QUYCACH
A 125.672 9 B2
B 115.029 9 B1
B 111.949 9 B3
Ket qua xu ly thong ke Tong nang suat la LT (tan/ha)
R-Square Coeff Var Root MSE TNSL Mean
0.804668 5.164422 3.737894 72.37778
Source DF Type 111 SS Mean Square F Value
REP 2 30.5688889 15.2844444 1.09
CKC 2 223.2088889 111.6044444 7.99
REP*CKC 4 52.4088889 13.1022222 0.94
QUYCACH 2 374.0088889 187.0044444 13.38
CKC*QUYCACH 4 10.4888889 2.6222222 0.19
Tests of Hypotheses Using the Type 111 MS for REP*CKC as an Error Term
Source DF Type 111 SS Mean Square F Value
CKC 2 223.2088889 111.6044444 8.52

t Tests (LSD) for TNSL

t Grouping Mean N CKC
A 76.044 9 A3
B A 72.067 9 A2
B 69.022 9 Al
t Tests (LSD) for TNSL
t Grouping Mean N QUYCACH
A 77.489 9 B2
B 70.911 9 B1
B 68.733 9 B3

Ket qua xu ly thong ke nang suat thuc thu lan 1 (kg/12m2)

Pr > F
0.6788
0.0063
0.6117
0.0088
0.9723

Pr > F
0.0219

Pr > F
0.2809
0.0037
0.4999
0.0007
0.9236

Pr > F
0.0258

Pr > F
0.3661
0.0062
0.4749
0.0009
0.9403

Pr > F
0.0362
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R-Square Coeff Var Root MSE NSTT1 Mean
0.563239 5.590739 1.587273 28.39111
Source DF Type 111 SS Mean Square F Value
REP 2 10.23228889 5.11614444 2.03
CKC 2 5.32435556 2.66217778 1.06
REP*CKC 4 9.90462222 2.47615556 0.98
QUYCACH 2 10.57375556 5.28687778 2.10
CKC*QUYCACH 4 2.95322222 0.73830556 0.29
Tests of Hypotheses Using the Type 111 MS for REP*CKC as an Error Term
Source DF Type 111 SS Mean Square F Value
CKC 2 5.32435556 2.66217778 1.08
Ket qua xu ly thong ke nang suat thuc thu lan 2 (kg/12m2)
R-Square Coeff Var Root MSE NSTT2 Mean
0.472256 15.78631 2.318717 14.68815
Source DF Type 111 SS Mean Square F Value
REP 2 14.00911852 7.00455926 1.30
CKC 2 9.44102963 4.72051481 0.88
REP*CKC 4 14.73979259 3.68494815 0.69
QUYCACH 2 18.99676296 9.49838148 1.77
CKC*QUYCACH 4 0.54714815 0.13678704 0.03
Tests of Hypotheses Using the Type 111 MS for REP*CKC as an Error Term
Source DF Type 111 SS Mean Square F Value
CKC 2 9.44102963 4.72051481 1.28
Ket qua xu ly thong ke nang suat thuc thu lan 3 (kg/12m2)
R-Square Coeff Var Root MSE NSTT3 Mean
0.539898 13.32680 1.345958 10.09963
Source DF Type 111 SS Mean Square F Value
REP 2 3.29049630 1.64524815 0.91
CKC 2 7.55771852 3.77885926 2.09
REP*CKC 4 2.19394815 0.54848704 0.30
QUYCACH 2 11.29836296 5.64918148 3.12
CKC*QUYCACH 4 1.16894815 0.29223704 0.16
Tests of Hypotheses Using the Type 111 MS for REP*CKC as an Error Term
Source DF Type 111 SS Mean Square F Value
CKC 2 7.55771852 3.77885926 6.89
Ket qua xu ly thong ke nang suat thuc thu lan 4 (kg/12m2)
R-Square Coeff Var Root MSE NSTT4 Mean
0.519501 20.06249 1.378219 6.869630
Source DF Type 111 SS Mean Square F Value
REP 2 6.29565185 3.14782593 1.66
CKC 2 4.99327407 2.49663704 1.31
REP*CKC 4 5.55163704 1.38790926 0.73
QUYCACH 2 7.59356296 3.79678148 2.00
CKC*QUYCACH 4 0.20992593 0.05248148 0.03
Tests of Hypotheses Using the Type 11l MS for REP*CKC as an Error Term
Source DF Type 111 SS Mean Square F Value
CKC 2 4.99327407 2.49663704 1.80
Ket qua xu ly thong ke nang suat thuc thu lan 5 (kg/12m2)
R-Square Coeff Var Root MSE NSTT5 Mean
0.622745 20.60876 0.607730 2.948889
Source DF Type 111 SS Mean Square F Value
REP 2 0.54602222 0.27301111 0.74
CKC 2 2.78175556 1.39087778 3.77
REP*CKC 4 0.23928889 0.05982222 0.16
QUYCACH 2 3.66628889 1.83314444 4.96
CKC*QUYCACH 4 0.08268889 0.02067222 0.06
Tests of Hypotheses Using the Type 111 MS for REP*CKC as an Error Term
Source DF Type 111 SS Mean Square F Value
CKC 2 2.78175556 1.39087778 23.25
t Tests (LSD) for NSTT5
t Grouping Mean CKC
A 3.3322 A3
B 2.9678 A2
[ 2.5467 Al
t Tests (LSD) for NSTT5
t Grouping Mean N QUYCACH
A 3.4500 9 B2
B 2.8222 9 B1
B 2.5744 9 B3
Ket qua xu ly thong ke Tong nang suat thuc thu (kg/12m2)
R-Square Coeff Var Root MSE TNSTT Mean
0.785225 7.072831 3.195658 62.99556
Source DF Type 111 SS Mean Square F Value
REP 2 16.5154889 8.2577444 0.81
CKC 2 142.2410889 71.1205444 6.96
REP*CKC 4 37.4526222 9.3631556 0.92
QUYCACH 2 243.7362000 121.8681000 11.93
CKC*QUYCACH 4 8.0887111 2.0221778 0.20
Tests of Hypotheses Using the Type 111 MS for REP*CKC as an Error Term
Source DF Type 111 SS Mean Square F Value
CKC 2 142.2410889 71.1205444 7.60

Pr > F
0.1739
0.3778
0.4530
0.1654
0.8769

Pr > F
0.4230

Pr > F
0.3076
0.4407
0.6156
0.2126
0.9986

Pr > F
0.3716

Pr > F
0.4293
0.1669
0.8706
0.0812
0.9539

Pr > F
0.0506

Pr > F
0.2315
0.3047
0.5882
0.1781
0.9983

Pr > F
0.2772

Pr > F
0.4980
0.0438
0.9536
0.0269
0.9934

Pr > F
0.0063

Pr > F
0.4683
0.0098
0.4854
0.0014
0.9346

Pr > F
0.0434
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t Tests (LSD) for TNSTT

t Grouping Mean N CKC
A 65.946 9 A3
B A 62.693 9 A2
B 60.348 9 Al
t Tests (LSD) for TNSTT
t Grouping Mean N QUYCACH
A 67.126 9 B2
B 61.796 9 B1
B 60.066 9 B3
Ket qua xu ly thong ke Tong nang suat SK ly thuyet (tan/ha)
R-Square Coeff Var Root MSE TNSLT Mean
0.642857 6.415383 17.20430 268.1726
Source DF Type 111 SS Mean Square F Value
REP 2 613.040052 306.520026 1.04
CKC 2 2468.924563 1234.462281 4.17
REP*CKC 4 525.303104 131.325776 0.44
QUYCACH 2 2500.050141 1250.025070 4.22
CKC*QUYCACH 4 286.010748 71.502687 0.24
Tests of Hypotheses Using the Type 111 MS for REP*CKC as an Error Term
Source DF Type 111 SS Mean Square F Value
CKC 2 2468.924563 1234.462281 9.40
t Tests (LSD) for TNSLT
t Grouping Mean N CKC
A 279.318 9 A3
B A 269.233 9 A2
B 255.967 9 Al
t Tests (LSD) for TNSLT
t Grouping Mean N QUYCACH
A 279.516 9 B2
B A 269.012 9 B1
B 255.990 9 B3
Ket qua xu ly thong ke Tong nang suat cuong la (tan/ha)
R-Square Coeff Var Root MSE TNSCL Mean
0.707339 5.389121 6.534329 121.2504
Source DF Type 111 SS Mean Square F Value
REP 2 91.4976074 45.7488037 1.07
CKC 2 389.5496296 194.7748148 4.56
REP*CKC 4 69.1078593 17.2769648 0.40
QUYCACH 2 634.9277852 317.4638926 7.44
CKC*QUYCACH 4 53.2765481 13.3191370 0.31
Tests of Hypotheses Using the Type 111 MS for REP*CKC as an Error Term
Source DF Type 111 SS Mean Square F Value
CKC 2 389.5496296 194.7748148 11.27
t Tests (LSD) for TNSCL
t Grouping Mean N CKC
A 126.124 9 A3
B A 120.769 9 A2
B 116.858 9 Al
t Tests (LSD) for TNSCL
t Grouping Mean N QUYCACH
A 127.342 9 B2
B A 120.932 9 B1
B 115.477 9 B3
Ket qua xu ly thong ke Tong nang suat la LT (tan/ha)
R-Square Coeff Var Root MSE TNSL Mean
0.795110 5.625768 3.464529 74.89630
Source DF Type 111 SS Mean Square F Value
REP 2 50.5985185 25.2992593 2.11
CKC 2 203.5318519 101.7659259 8.48
REP*CKC 4 35.8459259 8.9614815 0.75
QUYCACH 2 240.9985185 120.4992593 10.04
CKC*QUYCACH 4 27.9792593 6.9948148 0.58
Tests of Hypotheses Using the Type 111 MS for REP*CKC as an Error Term
Source DF Type 111 SS Mean Square F Value
CKC 2 203.5318519 101.7659259 11.36
t Tests (LSD) for TNSL
t Grouping Mean N CKC
A 78.378 9 A3
B A 74.644 9 A2
B 71.667 9 Al
t Tests (LSD) for TNSL
t Grouping Mean N QUYCACH
A 78.644 9 B2
B 74.711 9 B1
B 71.333 9 B3
Ket qua xu ly thong ke nang suat thuc thu lan 1 (kg/12m2)
R-Square Coeff Var Root MSE NSTT1 Mean
0.488800 6.497101 2.123686 32.68667
Source DF Type 111 SS Mean Square F Value

Pr > F
0.3847
0.0422
0.7750
0.0409
0.9093

Pr > F
0.0308

Pr > F
0.3731
0.0336
0.8018
0.0079
0.8645

Pr > F
0.0227

Pr > F
0.1642
0.0051
0.5787
0.0027
0.6811

Pr > F
0.0224

Pr > F
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REP 2 33.00126667 16.50063333 3.66
CKC 2 1.51868889 0.75934444 0.17
REP*CKC 4 7.08524444 1.77131111 0.39
QUYCACH 2 2.69228889 1.34614444 0.30
CKC*QUYCACH 4 7.45142222 1.86285556 0.41
Tests of Hypotheses Using the Type 111 MS for REP*CKC as an Error Term
Source DF Type 111 SS Mean Square F Value
CKC 2 1.51868889 0.75934444 0.43
Ket qua xu ly thong ke nang suat thuc thu lan 2 (kg/12m2)
R-Square Coeff Var Root MSE NSTT2 Mean
0.524406 12.96638 1.987458 15.32778
Source DF Type 111 SS Mean Square F Value
REP 2 5.22762222 2.61381111 0.66
CKC 2 17.80388889 8.90194444 2.25
REP*CKC 4 8.09342222 2.02335556 0.51
QUYCACH 2 19.72628889 9.86314444 2.50
CKC*QUYCACH 4 1.41355556 0.35338889 0.09
Tests of Hypotheses Using the Type 111 MS for REP*CKC as an Error Term
Source DF Type 111 SS Mean Square F Value
CKC 2 17.80388889 8.90194444 4.40
Ket qua xu ly thong ke nang suat thuc thu lan 3 (kg/12m2)
R-Square Coeff Var Root MSE NSTT3 Mean
0.629876 13.03122 1.354378 10.39333
Source DF Type 111 SS Mean Square F Value
REP 2 6.52575556 3.26287778 1.78
CKC 2 9.90166667 4.95083333 2.70
REP*CKC 4 4.17744444 1.04436111 0.57
QUYCACH 2 15.24326667 7.62163333 4.15
CKC*QUYCACH 4 1.61200000 0.40300000 0.22
Tests of Hypotheses Using the Type 111 MS for REP*CKC as an Error Term
Source DF Type 111 SS Mean Square F Value
CKC 2 9.90166667 4.95083333 4.74
t Tests (LSD) for NSTT3
t Grouping Mean N QUYCACH
A 11.3011 9 B2
B A 10.4178 9 B1
B 9.4611 9 B3
Ket qua xu ly thong ke nang suat thuc thu lan 4 (kg/12m2)
R-Square Coeff Var Root MSE NSTT4 Mean
0.820987 11.01331 0.603122 5.476296
Source DF Type 111 SS Mean Square F Value
REP 2 2.17431852 1.08715926 2.99
CKC 2 5.61809630 2.80904815 7.72
REP*CKC 4 3.67108148 0.91777037 2.52
QUYCACH 2 6.84536296 3.42268148 9.41
CKC*QUYCACH 4 1.71010370 0.42752593 1.18
Tests of Hypotheses Using the Type 111 MS for REP*CKC as an Error Term
Source DF Type 111 SS Mean Square F Value
CKC 2 5.61809630 2.80904815 3.06
t Tests (LSD) for NSTT4
t Grouping Mean N QUYCACH
A 6.0956 9 B2
B 5.4711 9 B1
B 4.8622 9 B3
Ket qua xu ly thong ke nang suat thuc thu lan 5 (kg/12m2)
R-Square Coeff Var Root MSE NSTT5 Mean
0.717673 19.49817 0.464345 2.381481
Source DF Type 111 SS Mean Square F Value
REP 2 1.54898519 0.77449259 3.59
CKC 2 2.32554074 1.16277037 5.39
REP*CKC 4 0.42328148 0.10582037 0.49
QUYCACH 2 2.00580741 1.00290370 4.65
CKC*QUYCACH 4 0.27352593 0.06838148 0.32
Tests of Hypotheses Using the Type 111 MS for REP*CKC as an Error Term
Source DF Type 111 SS Mean Square F Value
CKC 2 2.32554074 1.16277037 10.99
t Tests (LSD) for NSTT5
t Grouping Mean N CKC
A 2.7289 9 A3
B A 2.4044 9 A2
B 2.0111 9 Al
t Tests (LSD) for NSTT5
t Grouping Mean N QUYCACH
A 2.7044 9 B2
B A 2.4022 9 B1
B 2.0378 9 B3
Ket qua xu ly thong ke Tong nang suat thuc thu (kg/12m2)
R-Square Coeff Var Root MSE TNSTT Mean
0.781837 7.698783 3.113866 66.26963
Source DF Type 111 SS Mean Square F Value
REP 2 46.1251630 23.0625815 2.38

0.0575
0.8470
0.8100
0.7473
0.7961

Pr > F
0.6781

Pr > F
0.5338
0.1476
0.7282
0.1240
0.9840

Pr > F
0.0977

Pr > F
0.2106
0.1077
0.6899
0.0425
0.9223

Pr > F
0.0880

Pr > F
0.0885
0.0070
0.0961
0.0035
0.3700

Pr > F
0.1562

Pr > F
0.0599
0.0213
0.7428
0.0320
0.8611

Pr > F
0.0237

Pr > F
0.1349
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CKC 2 150.9352296 75.4676148
REP*CKC 4 18.2690370 4.5672593
QUYCACH 2 178.0793407 89.0396704
CKC*QUYCACH 4 23.5729926 5.8932481
Tests of Hypotheses Using the Type 111 MS for REP*CKC as
Source DF Type 111 SS Mean Square
CKC 2 150.9352296 75.4676148
t Tests (LSD) for TNSTT
t Grouping Mean N CKC
A 69.342 9 A3
B 65.876 9 A2
B 63.591 9 Al
t Tests (LSD) for TNSTT
t Grouping Mean N QUYCACH
A 69.587 9 B2
B 65.892 9 B1
B 63.330 9 B3

7.78
0.47
9.18
0.61

an Error Term
F Value
16.52

0.0068
0.7562
0.0038
0.6647

Pr > F
0.0117
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PHU LUC 11. MQT SO HINH ANH TRONG LUAN AN NGHIEN CUU

Hinh 11.2. Chdi chum ngdy trén mdi truong MS bd sung 1,5 mg/l BAP
va 0,2 mg/l TDZ
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Hinh 11.3. Cay chum ngay ra ré hoan chinh in vitro

Hinh 11.4. Vao miu ciy tao cdy con hoan chinh in vitro
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Hinh 11.6. Cay Chum ngay in vitro trong méi trudng tao chdi
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Hinh 11.7. Chum ngay trong gia thé NT3 trong vudn uom

Hinh 11.8. Thi nghiém phan bon tai Cam My§(A), Trang Bom (B)
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Hinh 11.9. Nghiém thac bon B4 (A) va khdng bén (B)

Hinh 11.10. Gidng chum ngay Ninh Thuan (A) va Thai Lan (B)
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Hinh 11.12. Triéu chung bénh vang 14 vi khuan
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Hinh 11.14. Cham ngay trong phuc vu rau hé gia dinh tai Trang Bom, Pong Nai



