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TOM TAT

Dé tai “Xay dwng nguwdng thong s sinh Iy mi trén mot s6 dong vé tinh
cao su Hevea brasiliensis Muell. Arg.” di dugc thuc hién tir nim 2007 dén nim
2016. Mot s két qua nghién cru giai doan 1997 - 2004 chua duoc cong bd ciing
da duoc sir dung va trinh bay trong luan an. Cac ndi dung nghién ctru duoc trién
khai tai B mon Sinh ly Khai thic va Tram thuc nghiém cao su Lai Khé thude
Vién Nghién ctru Cao su Viét Nam tai xa Lai Hung, huyén Bau Bang, tinh Binh
Duong.

Muc tiéu cha yéu ciia dé tai la xay dung dugc ngudng gia tri tham khao bbn
thong s6 sinh Iy mu lam co s& khoa hoc cho viéc ing dung trong viéc tuyén chon
gidng méi va khao sat KMC trong nganh san xuét cao su. Muc tiéu cy thé 1a (i) dé
xuat b6 sung cac chi tiéu mdi 1a cac théng sd sinh 1y mi trong tuyén non gidng cao
su; (ii) xac dinh duoc méi lién hé gitta KMC va cac thong sb sinh Iy mu; (iii) xay
dung dugc ngudng gia tri cac thong sb sinh 1y mu cua cic dvt méi, phd bién trén
san xut va (iv) phan tich trong quan giita ning suit va bon thong sb sinh 1y mu.

Pé tai bao gom ba ndi dung nghién ctru chinh. Noi dung 1 1a nghién ciru
mg dung cac thong sb sinh Iy mu trong tuyén chon giéng cao su. Ning suit va cac
thong sb sinh Iy mi dugc quan tric & giai doan ciy non 39 thang tudi va & giai
doan cdy truong thanh 84 thang tudi. Noi dung 2 14 diéu tra khao sat KMC trén ba
vuon thi nghiém giéng vai cac cong viée bao gdm khao sat hinh thai cady KMC; ty
1¢ KMC toan phan cua cac dvt qua cac nam cao; phan tich cac thong sb sinh ly mi
theo timg nhom cip d6 KMC va thuc hién xét nghiém sang loc dé tim hiéu dién
bién thong sb sinh 1y mu tir lac cAy binh thuong dén khi cay KMC. Néi dung 3 1a
xay dung ngudng gia tri tham khao bon thong sé sinh 1y ma trén bén dvt mai do
Viét Nam lai tao hién dang duoc trong rong rai trén san xuat. Dya trén két qua da
quan tric, thuc hién phan tich twong quan giita ning sut va cac thong s sinh 1y

mu cling nhu gitra cac thong so sinh 1y mu.



Két qua cho thidy c6 nim dvt trién vong gdm LH95/147, LH95/90,
LH95/376, LH96/89 va LH93/349 thé hién su vuot trdi vé ning suat va cac thong
s6 sinh Iy mu so v&i dbi ching va cac dvt hién nay. Két qua cho thiy c6 sy tuong
quan tir mtrc do kha dén chit co ¥ nghia thong ké cta ning suat va cac thong sb
sinh Iy mu & giai doan cdy non 39 thang tudi va cdy trudng thanh 84 thang tudi.
Két qua nay di khing dinh c6 thé bd sung bon thong sb sinh 1y mu 13 chi tiéu moi
trong thi nghiém tuyén non giéng cao su dé gan loc va tuyén chon cac gidng mai
c6 nang suat cao va dic tinh sinh 1y tot. Két qua phan tich da bién bang phuong
phap phén tich thanh phan chinh di chimg to bdn théng sb sinh Iy mu c6 thé gop
phan giai thich tir 60% dén 70% két qua. Phuwong phap phan tich thanh phan chinh
1a cong cu hitu ich dé giai thich két qua tuyén chon gidng dya trén nhiéu chi tiéu.

P thyc hién quan sat va mo ta biéu hién hinh thai ciy KMC qua cac cap do
kho. S6 lidu quan trac hang nam cho thay ty 1é KMC tién trién theo s6 nim cao,
thoi gian khai thac cang lau thi ty 16 KMC cang ting. Két qua phén tich cac thong
sO sinh 1y mu trén sau dvt pho bién va bén dvt méi ciing nhu két qua thu dugc qua
xét nghiém sang loc déu cho thay ham luong Pi va Thiol ¢ vai tro quan trong nhu
1a chi bao vé tinh trang KMC khi gia tri phan tich hai thong sé nay & mirc thap.
Gi4 tri phén tich cia ham luong Pi & mic <10 mM 1a dau hiéu canh bao KMC cho
hai dvt PB 235 va RRIV 3. Gia tri phan tich cia ham lugng Thiols & muc <0,3
mM 1a dau hiéu canh bao KMC cho dvt PB 235; va ham lugng Thiols <0,4 mM la
du hiéu canh bao cho dvt RRIV 3. Phat hién méi ndy can dugc cing cb bang cac
nghién ctru bo sung dé c6 s6 liéu phan tich thong ké co do tin cay hon.

Phén tich mbi trong quan giita ning suit va bdn thong sb sinh Iy mu ciing
nhu giita cac thong sd véi nhau két hop véi két qua phan tich hoi quy tuyén tinh da
bién d3 gép phan khang dinh vai trd, ¥ nghia cua cac thong sb sinh 1y lién quan
dén nang suat. Dé tai da xay dung ngudng gia tri tham khao cua bén thong so sinh
ly mu trén boén dong vo tinh méi. Ngudng gia tri tham khao 1a co s binh luan két

qua phan tich va danh gia tinh trang sinh 1y cta hé thdng tao mu.



SUMMARY

A study on “Establishment reference values of latex physiological
parameters for rubber clones Hevea brasiliensis Muell. Arg.” was conducted
from 2007 to 2016. Other unpublished data which was observed in 1997 - 2004
was presented in this dissertation. This study was implemented at Latex
Physiology - Exploitation Division and Lai Khe Experimental Station, Rubber
Research Institute of Vietnam located at Lai Hung village, Bau Bang district, Binh
Duong province. The main objective was to establish the reference values of latex
physiological parameters as scientific background for clonal selection and
investigating tapping panel dryness (TPD). The concrete objectives were (i) to
recommend new parameter in rubber clonal selection at the young stage; (ii) to
determine the relationship of TPD and latex physiological parameters; (iii) to
establish reference values of latex physiological parameters for new rubber clones
which were planted on large scale; and (iv) to analyze the relationship between
rubber yield and four latex physiological parameters.

This study comprised of three main research topics. The first topic was the
adoption of latex physiological parameters in clonal selection. There were four
latex physiological i.e. Sucrose, inorganic phosphorus, Thiols contents and total
solid content (TSC). These parameters and rubber yield were observed at the
immature stage of 39 month old and at the mature stage of 84 month old of rubber
tree. The second topic was the investigation of TPD on three clonal selection trials
including description of the appearances of this phenomenon; rate of total dry tree
over tapping years; determination of latex physiological parameters of rubber tree
in relevant to each level of TPD and commencement a screening test to understand
the evolution of TPD symptom from normal tree to dry tree. The third topic was
the establishment of reference values of four latex physiological parameters for
four new rubber clones which were recommended on large scale. Based on the
recorded data, the analysis of the correlation between rubber yield and latex

physiological were done.
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The results showed that there were five new bred clone i.e. LH95/147,
LH95/90, LH95/376, LH96/89 va LH93/349 which revealed their elite character
of rubber yield and latex physiological parameters in comparison to control and
current clones. There were highly statistical significant correlation between rubber
yield and latex physiological parameters of tree at the age of 39 month old and tree
at the age of 84 month old. This result confirmed to recommend latex
physiological parameters as a new criteria for clonal selection at the young stage.
The principal component analysis was a useful tool to interpret the data set of
multi-parameters. It proved that rubber yield and four latex physiological
parameters contributed 60% to 70% to explain the results.

Description of the appearances of different level TPD was presented in
details. The annual recording number of total dry tree showed that rate of TPD
increased by tapping years, the longer the tapping tree was the higher the TPD.
The analytical results of latex physiological parameters recorded on six popular
clones and four new clones as well as the result of screening test showed that
inorganic phosphorus and Thiols content played important role as an indicator for
the onset of TPD when their values were at low level. The analytical value of Pi at
the level < 10 mM was the indicator of TPD for both PB 235 and RRIV 3. The
analytical value of Thiols at the level < 0,3 mM was the indicator of TPD for PB
235 where as the level < 0,4 mM was the indicator of TPD for RRIV 3. However,
this new finding needed further study to confirm.

Correlation analysis between rubber yield and four latex physiological
parameters as well as among parameters in associated with multiple regression
analysis led to confirm physiological role and significance of these parameters in
relation to rubber yield. The reference values of latex physiological parameters for
four rubber clones were established. These reference values could be used for
interpretation of analytical data in assessment of physiological status of rubber

tree.
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MO DAU

1 Tinh cép thiét cia dé tai

Nghién ciru lai tao va chon loc gidng mai d6i voi cay dai ngay nhu cay cao
su doi hoéi thot gian dai va dién tich thi nghiém 16n. Do vay, cac nha nghién ctru
gidng cao su di ap dung phuong phap tuyén non khi cdy con nhé nham rat ngan
thoi gian va khong gian nghién ctru. Nang suét va sinh trudng 13 hai chi tiéu hang
dau thuong dugc st dung dé danh gia tuyén chon hodc gan loc bét cac dong vo
tinh cho budc khao nghiém tiép theo. Han ché ciia phuong phap tuyén non 1a doi
khi bo sot cac dvt khong thoa man du hai chi tiéu sinh trudng va ning suit, hoic
d6i khi chi tuyén chon cac giéng c6 ning suat cao sém, nhung lai khong bén viing
trong sudt chu ky cay cao su. Odier (1983) di phan tich twong quan gifta cac thong
sO sinh 1y sinh héa mua & hai giai doan cdy 3 nam tudi va cdy 5 nim tudi cho thay
do tin cay va tinh 13p lai ctia cac thong s6. Eschbach va ctv (1984) da chirng minh
mdi quan hé giita cac thong sb sinh Iy mu v6i ning suat. Vi vay, can thiét nghién
ctru dua chi tiéu cac thong sb sinh 1y mu vao thi nghiém tuyén non giéng méi lai
tao dap (mg yéu cau ning suat cao va bén viing, tinh trang sinh Iy hé thong dng mu
t6t. VGi viéc dua nhiéu chi tiéu trong chon gidng s& gay kho khin cho viéc luya
chon va sip xép két qua. Pd Kim Thanh va Kim Thi Thay (2003) da chimg minh
rang két qua phan tich da bién cac thong s6 sinh Iy mu cho phép danh gia va phan
nhom dong vo tinh theo dac tinh sinh ly mu. Do vay, da ung dung k¥ thudt phan
tich da bién giup 1y giai, binh luan két qua ctia nhidu chi tiéu nghién ciru va rat ra
két luan mang tinh khoa hoc va thuc tién.

Khé mit cao (KMC) con goi 1a khd miéng cao 1a tir dung dé chi nhirng cay
cao su khong san xuat mu, trude day nhitng cdy nay dugc goi 1 mac bénh vo nau

(brown bast hay brown bark), kh6 mat cao (tapping panel dryness) (Sethuraj,



1992). Cay KMC gay ra ton that vé kinh té kha cao c6 thé 1am giam 5 - 15% ning
sudt mu cao su. Tai Viét Nam, cho dén nay van chua co nhiing nghién ctru chi tiét
vé hién twong kho mit cao do nhiéu nguyén nhan khac nhau. Cac nha trong cao su
thudng néu thic mic vé hién trong nay nhung chua co tai liéu chi dan. Dé hiéu rd
hon v& hién tugng kho mit cao trong méi quan hé véi cac thong s sinh Iy mu, da
tién hanh khao sat KMC trén bdn thi nghiém gidng, diém moi cua dé tai nay 1a
chia nhom céac cay KMC theo ting cAp do kho va phén tich cac thong sb sinh 1y
mil nham tim ra méi lién hé gitta chung.

T ndm 2000 dén nay, nhiéu dvt cao su méi do Viét Nam lai tao da duoc
khuyén cdo trong & quy mo san xuét tai cac ving trong cao su. Céac dién tich nay
dang dan duoc dua vao thu hoach mu (Phu luc 1). Vi vay, can thiét xay dung
ngudng gia tri tham khao cac thong sé sinh 1y mil nham goép phan danh gia va binh
luan két qua phan tich mau mu trong phong thi nghiém tir d6 lam co s& cho viéc
mg dung phuong phap chan dodn mu trén vuon cdy dang thu hoach mu theo yéu
cdu cia cic cong ty cao su.

2 Muc tiéu nghién ciru
2.1 Muc tiéu tong quat

Pé tai nghién ctru ndy nham muyc dich xdy dung dugc ngudng gia tri tham
khao di v&i mot s6 thong sé sinh 1y mu chinh 1am co sé cho viée tng dung trong
viéc tuyén chon giong méi va khao sat KMC trong nganh san xuat cao su.

2.2 Muc tiéu cu thé

- B¢ xuat bo sung bdn thong so sinh 1y mi 1a ham lugng Puong, Thiols, Pi
va TSC 1a cac chi tiéu méi trong tuyén non gidng cao su.

- Xac dinh duoc mbi lién hé gitta KMC va céc thong s6 sinh ly mu.

- Xay dung duoc ngudng gia tri tham khao cac thong s6 sinh Iy mu cta cac
dvt méi, phd bién trén san xuat nham phuc vu yéu cau chan doan sinh ly mii vudn
cay dang thu hoach mu cuia cac cong ty cao su.

- Phan tich twong quan giita ning suit mu cao su va cac thong sé sinh Iy ma

va gilra cac thong so sinh ly mu.



3 Y nghia khoa hoc va thyec tién ciia dé tai

- V& mit khoa hoc, dé tai chirng minh cac co s, luan cr nham bo sung chi
tiéu méi trong tuyén chon giéng dap tmg yéu cau sinh truéng khoé, ning suét cao
va bén viing, thich nghi tét véi ché d6 cao va kich thich mu dat hiéu qua kinh té t6i
uu.

- P4 bd tri thi nghiém trén vudn c6 mat do, khoang cach trong ctia vudn san
xuét, thuc hién quan tric & giai doan cay non 39 thang tudi; sau do, tiép tuc quan
trac & giai doan cay truong thanh 84 thang tudi trén cing cdy. Muc dich 13 xac
dinh mbi twong quan gitta cdy non va cay truong thanh.

- Pi thuc hién phan tich twong quan don yéu t gitta ning suat va cac thong
sd sinh 1y mu cling nhu giita cac thong s6 sinh 1y mu riéng biét cho giai doan cay
non va ciy truong thanh; dong thoi thuc hién phan tich twong quan cta ning suat
va thong sb sinh 1y mu gitta cay non va cdy truong thanh. Cac két qua thu duoc
gop phan khang dinh phuong phép tuyén non véi nhiéu chi tiéu.

- Ap dung k¥ thuat phan tich da bién trong viéc xir 1y két qua nghién ctru co
nhiéu chi tiéu quan tric 1a cach tiép can moi giup 1y giai két qua mot cach chinh
xac va khoa hoc.

- Khao sat KMC va x4c dinh mdi lién hé vé6i cac thong sb sinh Iy mu dé néu
1én céach tiép can méi dé hiéu rd hon vé KMC. Két qua nghién ctru 1a co so khoa
hoc cho nhitng nghién ciru chinh quy, bai ban hon vé hién tugng nay. Két qua cta
dé tai c6 thé dong gdp mot phan nho vao su hiéu biét ban chat cua hién tuong
KMC von di da ton tai tir khi bat dau cua viée tréng va thu hoach mu cao su trén
hang triéu hecta trén thé gioi.

- Két qua tir chwong trinh cai tién gidng cao su tai VN trong thoi gian qua
da san sinh va khuyén cdo nhiéu gidng cao su Viét Nam méi trong dai tra trén
hang trim ngan hecta vuon san xuat. Hién nay, yéu cau cua cac cong ty cao su vé
viéc chan doan sinh 1y vuon cdy dang thu hoach ma nham dé ra bién phap k¥ thuat
phu hop dé khai thac t6i vu tiém ning ning suit ctia dvt méi va dat hiéu qua kinh

teé cao la y€u cau cap thi€t cua san xuat. Két qua nghién ctru cua dé tai gitp xay



dung ngudng gia tri tham khao cac thong sd sinh Iy mi nhim gép phan xay dung

quy trinh 4p dung chan doan sinh Iy mu trén dai tra.

- Phan tich twong quan don va phuong trinh hdi quy tuyén tinh két hop véi phan
tich phuong trinh hdi quy da bién di dugc van dung nhdm gép phan khang dinh

két qua va dg tin cay ctia bon thong s6 sinh 1y mu trong moi 1i€n h¢ vo1 nang suat.

4 P6i twong va pham vi nghién ciru

Pbi twong nghién ctru bao gdm nhimng gidng mdi tir chuwong trinh lai hoa
hitu tinh, nhitng gidng cao su méi do Viét Nam lai tao va khuyén cdo trong trén
san xuat, dé tai cling dugc thuc hi¢n trén mot sb giéng nhap ndi c6 quy mod tréng
16n tai cac cong ty cao su (Phu luc 2).

Vé6i ddi twong ciy cao su 1a cdy dai ngay, cac két qua nghién cru vi mang
tinh m&i nén c6 thé chua day du can duoc tiép tuc nghién ciru bo sung va hoan
thién.

Nhiing két qua ciia dé tai co thé nhanh chong duoc tng dung rong réi trén
san xuat tai ving Pong Nam Bo. Ngoai ra viéc ap dung trén cac ving trong cao su
khac tai Tdy Nguyén, mién Trung va mién nuai phia Bic cin c6 nhiing nghién ctru
bd sung mang tinh thich nghi theo ving.

Pham vi tng dung két qua nghién ctru bao gdm dién tich cao su tréng & quy
mo 16n tip trung tai cac cong ty cao su thudc nha nudc hodc tu nhan. Dbi véi cac
vuon cao su tiéu dién voi dic tinh quy mo san xuét nho 1é ¢ thé nam ngoai kha
nang ing dung ctia nghién ciru nay. Tuy nhién, cac vuon cao su tiéu dién van co
thé dugc huong loi gian tiép tir nhitng két qua thyc hién cu thé tai cic cong ty cao

Su.

5 Thoi gian va dia diém nghién ciru
Thoi gian nghién ctru dé tai dugc thuc hién tir naim 2007 dén nam 2016. S&
liéu chua cong bd duoc quan tric tir nam 1997 dén nam 2004 ciing dugc sir dung

trong dé tai nay.



Pé tai duoc tién hanh tai B6 mon Sinh Iy Khai thac va Tram thuc nghiém
cao su Lai Khé, Vién Nghién clru Cao su Viét Nam trén dia ban xa Lai Hung,
huyén Bau Bang, tinh Binh Duong thudc ving Dong Nam B¢ 13 ving trong diém

cao su cua ca nudc.



Chuong 1
TONG QUAN TAI LIEU

1.1 Tong quat vé ciy cao su
1.1.1 Danh phap va ngudn goc ciy cao su

Cao su thién nhién 1a nguyén liéu chu yéu trong nhiéu nganh cong nghiép,
dac biét la trong nganh cong nghi¢p giao thong van tai. Hién nay, khoang bay
muoi phan trim san luong cao su thién nhién trén thé giéi duoc dung dé san xuat
vo xe cac loai. Ngay nay, gd cdy cao su con dugc thu hoach dé dung ché bién cac
san pham gd gia dung va cong nghiép. Cao su thién nhién duoc thu hoach tir cay
cao su co tén khoa hoc 1a Hevea brasiliensis, thudc ho Thau dau (Euphobiaceae);
day 1a loai cAy cho mu c6 gié tri kinh té nhét va dap Gmg yéu cau cong nghiép. Cay
cao su la cAy cong nghiép dai ngay c6 chu ky kinh té c6 thé kéo dai khoang 25 - 30
nam.

Cay cao su moc hoang dai chu yéu & ving luu vic ctia song Amazon trai
rong trong mot ving rong 1én bao gébm cac nudc Brasil, Bolivia, Peru, Colombia,
Ecuador, Venezuela, v.v...(Nguyén Thi Hué, 2007). Pay 1a ving nhiét déi am udt,
luong mua trén 2.000 mm. Ngoai ving ban dia trén, khong tim thdy cdy cao su
trong tu nhién ¢ noi nao khac trén thé giéi.

Mu cao su hién dién & tat ca cac bo phan cta cay tir 14, hoa, than va ré. Tuy
nhién, viéc thu hoach mu cao su hién di¢n trong vé cdy trén than chinh dugc danh
gia 1a dat loi ich kinh té. Vi vay, phan vo than cay tir vi tri mat dat 1én dén d6 cao
2,5 - 3,0 m duoc goi 12 16p vo kinh té. Dé gop phan sir dung hiéu qua 16p vo kinh
té nay, nhiéu nghién ctru trong nhimg nim qua di tip trung vao cac linh vuc tir
giai phau hoc, sinh 1y hoc, sinh héa hoc, cic co ché san xuat mu lién quan, cac k¥

thuat cao va kich thich mu (d’ Auzac va Jacob, 1984; Sethuraj, 1992).



Cac két qua nghién ctru di gdp phan ting cuong su hiéu biét va kién thirc vé co
ché hoat dong ctia hé thong tao mu tir d6 dé ra cac bién phap k§ thuat thich hop.

Thu hoach mu cao su duoc thuc hién b::ing cach st dung dao cao chuyén
dung dé cat ting 16p mong vo ciy. Thao tac ndy dugc goi 1 cao mil. Chiéu dai cta
vét cit va khoang thoi gian 13p lai thao tac cao mu trén cdy (nhip do cao) hinh
thanh ché d6 thu hoach mu. Trong d6, chiéu dai vét cit (chiéu dai miéng cao) phd
bién hién nay 13 nira chu vi than (1/2S) hodc mét phan tu chu vi than (1/4S). Nhip
d6 cao bao gom mdi ngay cao mot 1an (d1), hai ngdy cao mot lan (d2), hodc ba
ngay cao mot 1an (d3) (Vijayakumar va ctv, 2009). Su phdi hop cia cac yéu t6 néu
trén hinh thanh nhiéu ché d6 thu hoach mu, cac ché do thu hoach mu khac nhau s&
c6 tac dong nhat dinh dén tinh trang sinh 1y ciia cdy ciing nhu hé thdng té bao éng
mil - noi chira cic té bao tao mil ciia cdy cao su. Do vay, viéc hinh thanh va phat
trién phuong phap danh gia tinh trang sinh 1y ciia hé thong tao mu la can thiét
nham dé& xuit cac ché do thu hoach mu phu hop véi sinh 1y ciia cdy cao su trén
vuon ciing nhu dam bao vuon cdy dat ning suit cao va bén vimng. Jacob va ctv
(1988) da goi phuong phap nay 1a Phuong phap chan doan mu (latex diagnosis),
n6 bao gom viéc phan tich bon thong sb sinh 1y, sinh hod mi cao su nhu ham
luong dudng, ham luong 1an vo co, ham luong cac hop chét Thiols (R-SH) va ham
lugng chat kho (TSC).
1.1.2 Pac tinh thyc vat hoc

Cay cao su la cAdy moc khoe than thing, vo c6 mau xam va tuong ddi lang.
Day 14 loai cao nhat trong s6 cac loai cay cho mi. Trong diéu kién hoang dai cay
cao su co thé moc cao trén 40 m va chu ky séng trén 100 nam. Tuy nhién, trong
cac don dién cay cao su thuong khong cao qua 25 m, nguyén nhan 1a do anh
hudng cia viéc cao mu va chu ky sdng dugc gisi han tir 25 - 35 nam, khi ning
sut thip khong con hiéu qua kinh té cy cao su s& dugc thanh 1y dé trong lai.

Ré cao su c¢6 hai loai, & coc va ré bang. R& coc moc théng vao long dat gitr
cho cay dimg virng. Hé ré bang rat phong pht va lan rong 6 - 9 m. Vi vdy, 1& cay

ndy dan chéo véi ré cay khac va d6i khi co sy ghép 1an nhau. RE bang thuong moc



trong khoang 30 cm & 16p dat mit, r& c6 duong kinh khoang 1 mm mau niu vang
mang nhiéu 16ng ré dé hap thu chat dinh dudng nuéi cay. Luc ciy truéng thanh
trong lugng toan bd hé thong r& chiém khoang 15% trong luong toan cay. Trén cac
gidng cay sinh trudng manh trong lugng ré bang nhiéu hon cac giéng cay sinh
truong yéu. Hé thong ré bang phat trién theo mua, tdi da vao thoi gian cdy ra 1a
non va & muc toi thiéu vao giai doan 14 gia trude khi rung.

L4 cao su thudc loai 14 kép gdm ba 14 chét véi phién 14 moc cach. Khi 14
m&i bat dau nhu, 14 non ubn cong gan nhu song song véi cudng 1. L4 non c6 mau
do. Khi cac 14 nay 16n 1én thi ¢6 mau xanh lyc va 14 vuon ra gin nhu 180° so véi
cubng 14. L4 trudng thanh c6 mau xanh luc sang ddm ¢ mat trén phién 14, mat dudi
phién 14 mau lot hon. Céy cao su 1a cdy rung 14 hiang nim ¢ nhitng noi c6 mua kho
rd rét. Hién twong rung 14 qua dong chiu anh hudng tuy theo dong vo tinh, tudi
cdy, diéu kién méi truong ma 14 cao su rung ting phan hodc toan phan.

Hoa mau vang hoi nga luc, cuéng hoa ngin c6 mui huong nhé nhe, dang
hoa hinh chuong véi 5 14 dai, nhung khong c¢6 canh hoa. Hoa duc dai khoang 5
mm mang mot ¢4t nhi chira 10 nhi duc chia 1am hai vong trén cOt nhi. Hoa cai dai
khoang 8 mm mau vang luc ¢ 3 nodn cing véi ba voi nhyy mau tring hoi dinh.
Thudng hoa duc va hoa cai khong né cung lic nén thudng xay ra su thu phan chéo
gilta cac cdy khac nhau. Trong tu nhién, hoa cao su dugc thy phan chu yéu nho
con trung (Webster va Baulkwill, 1989). Nguoi ta thuong nudi ong lay mat tai mot
sd ving trong cao su nhét 13 vao giai doan cay ra 14 non 6n dinh va bat dau ra hoa
tir thang 1 dén thang 4 hang nam.

Qua cao su hinh tron hoi det c6 dudong kinh tir 3 - 5 cm thudc loai qua nang
gdm ba ngin, mdi ngin chira mot hat. Qua cao su sau khi hinh thanh va phat trién
duogc 12 tuan thi dat kich thudce 1on nhit, 16 tuan sau vo qua da hoa g5 va 19 - 20
tuan sau thi qua chin. Hat cao su hinh hoi dai hoac hinh bau duc c¢6 kich thude
thay doi dai tr 2,0 - 3,5 cm, trong luong hat tr 2,5 - 6,0 g. Bén trong vd hat co
nhan hat gdm ndi nhii va phdéi mam (Nguyén Thi Hué, 2007).



1.1.3 San xuit cao su trén thé gi6i va Viét Nam

Vao giai doan 1500 — 1870 cao su hoang dai tai luu vyc song Amazon &
Nam My¥ d3 duoc khai thac mu va ché bién thanh nhitng vat dung nhu ging tay, bit
tat, 40 mua... phuc vu cho doi séng con ngudi. Pén nam 1876, Henry Wickham da
di nhép thanh cong hat cao su tir ving ha luu song Amazon (Brazil) sang cac nudc
chau A, m& dau cho cong viéc phat trién nganh trong cao su. Tir d6, dién tich va
san luong cao su trong phat trién rat nhanh. Theo théng ké nim 2015, tong san
lugng cao su trén thé gidi dat trén 12 triéu tAn. Cac nude san xuat cao su hang dau
1a Thai Lan dat 4,2 triéu tin, Indonesia dat 2,9 triéu tin, Viét Nam dat 1 triéu tin
va Malaysia dat 0,9 triéu tan (Tran Thi Thay Hoa, 2016).

Cay cao su dugc du nhap chinh thttc vao Viét Nam nam 1897 va da cé
nhitng budc phat trién dang ké. Pén cudi nam 2016 ca nude di co6 976.400 ha cao
su, dién tich khai thac khoang 622.200 ha va téng san lugng cao su thu hoach duogc
1.032.100 tan. Cao su Viét Nam hién ding vi tri thir ba trén thé gid1 vé san lugng,
xép sau Thai Lan va Indonesia. Binh quan nang suat dat 1.659 kg/ha 13 nudc c6
ning sudt cao nhét trong cac nudc san xuit cao su thién nhién. Ving trong cao su
chu yéu tip trung tai Pong Nam Bo véi dién tich 544.000 ha, ké dén 1a Tay
Nguyén véi dién tich 251.400 ha, vung duyén hai Trung Bo va Nam Trung Bo c6
dién tich 150.500 ha va gan day cao su di duoc trong ¢ ving mién nai phia Béc
v6i dién tich 30.500 ha (Tran Thi Thay Hoa va Bui Hién, 2017).

Mb hinh san xuét cao su tai Viét Nam gff)m c6 dai dién va tiéu dién. Dai
dién bao gdm cac doanh nghiép nha nudc thudc trung wong hodc dia phuong va
doanh nghiép tu nhan. Tiéu dién gdm cac hd nong dan ty dau tu trong trén dat da
duoc cép quyén su dung dat. Pén nam 2016, dai dién dat 500 ngan ha chiém ti 1&
51%. Trong d6 dién tich cao su qudc doanh 13 420 ngan ha va cao su tu nhan 13 80
ngan ha. Cao su tiéu dién c6 tong dién tich 1a 476,3 ngan ha chiém ti 18 49% (Tran
Thi Thiiy Hoa va Bui Hién, 2017). C6 thé ddy 1a dic thu ciia nganh san xuét cao su
Viét Nam béi vi tai cac nude trong cao su chinh trén thé gi6i ty 16 cao su tiéu dién

thuong chiém trén 80% dién tich. Cao su dai dién véi dién tich tap trung nén co
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diéu kién ung dung tién bo khoa hoc k¥ thuit vi vy gop phan gia ting ning suit
nhanh chéng trong nhiing nim gan day.

Niam 2016, téng kim ngach xuit khau nganh cao su ca nudc dat 4,85 ty
USD trong d6 cao su nguyén li¢u 1a 1,7 ty USD, san phém cao su la 1,6 ty USD,
g0 va san pham gd cao su dat trén 1,5 ty USD (Tran Thi Thay Hoa, 2017).

1.2 Piéu kién tw nhién viing cao su Pong Nam Bo

Vé dic diém ty nhién, c6 thé coi Pong Nam B6 1a ving 1y tudng ddi voi
viéc trong va phat trién cao su.
1.2.1 Khi hau

Mién bong Nam B c6 hai mua rd rét 1a mua khdé va mua mua. Nhiét do
binh quan nam tir 25 - 27°C. Luong mua binh quan 1.300 - 1.900 mm/nim. Mua
mua kéo dai tir thang 5 dén thang 11 (chiém 90% tong lugng mua). S6 ngay mua
trong nam khoang 140 - 160 ngay, cic con mua thudng xay ra vao budi chiéu
khong anh huéng t6i viéc cao mu. Mua kho tir thang 12 dén thang 4 nim sau.
Luong birc xa mat troi 16n, boc hoi xay ra manh liét (1.200 - 1.400 mm/nam), co
thé dan t6i su phan hiy nhanh chét hitu co ¢ tAng mit. Cac dung dich dét chira
secquioxyt sat, nhom di chuyén tir dudi sau 1én bi oxy hoa tao thanh két von hodc
da ong gy anh huong bat loi dén kha ning sinh trudng cua cay. Pong Nam Bo 1a
ving it c6 bio, tuy vay vao dadu mua mua c6 nhiéu ngay c6 dong va thuong co gio
16c manh gay giy d6 cay cao su.

1.2.2 Pic diém thd nhudng

Ving cao su Pong Nam B phat trién trén hai loai dat chinh:

- PAt xam bac mau trén phu sa c6: Dia hinh twong d6i bang phang voi do
cao tir 30m dén 50 m so véi myuc nudc bién. Pat toi x6p, thanh phan co gidi nhe,
co tﬁng tich tu bi nén chat (dung trong 1,4 g/cmS, tde do thoat nude kém). Do day
tﬁng dat bi gidi han do hi¢n tuong két von da ong day dac (> 70% va nam cach
mit dat khoang 70 - 120 cm, d6i noi ndi trén bé mat dét). Muc nudc ngﬁm gﬁn mat
dat 13 do anh hudéng cua ting tich tu. DAt rat chua (pH khoang 3.9 - 4,2), nghéo

hitu co, ham lwong mun tang mat thap (1,56%) va giam dot ngodt theo chiéu sau.
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DAt rat nghéo cac chét dinh dudng chil yéu ¢ dang tong sd va dé tiéu nhét 1a lan.
bam téng sb tir 0,02% dén 0,06%. DAt bi rira trdi manh cac cation, dd no bazo tir
2% dén 10%.

- Pat d6 bazan: Nam ¢ do cao khoang 150 m dén 245 m so v6i muc nude
bién, d6 dbc dia hinh khoang 0° dén 8°. P4t c6 thanh phan co gidi thit ning, cdu
tuong tot, toi xOp (59% dén 61%) kha ning giit am tt, tbec dd thim nude trung
binh. P4t chua (pH = 4.3), ting dat mat gidu chit hitu co, ham lugng mun trung
binh (2,8%), dam tong s6 tir 0,07% dén 1,30%, lan tong sb va dé tiéu kha, co
khuynh huéng ting dan theo chiéu sau, kali tong s6 ¢ ting dat mat kha nhung
giam dot ngot theo chiéu sau, kali dé tiéu trung binh.

1.3 Giai phiu hé thong 6ng mii
1.3.1 Céu tao vé cdy cao su

Tuong tu nhu cac loai cdy than gd hai 14 mam, cau tao ciia than cay cao su
truong thanh bao gdm mot éng tru bang gd & trung tAm va 1dp vo bao xung quanh
bén ngoai (Bobilioff, 1923). V4 cdy cao su 1a by phan bao boc quanh than cay,
phan vo cdy chiém ti 16 1% trong luong ctia ca than ciy. Viéc khai thac va thu
hoach mu cao su dugc thuc hién chu yéu o phén vo bao boc than cay cho nén 16p
vo ndy con duge goi 1a 16p vo kinh té. Vi thé, nhitng hiéu biét vé& cu tao cua 10p
vo cay hd tro cac nha khoa hoc va nha san xudt xac dinh cac tiéu chuan, bién phap
k¥ thuat cu thé nham tdi uvu héa viéc khai thac mi trén 16p vo kinh té nay.

Nguyén Thi Hué (2007) khi cit ngang qua than cay, c6 thé phan biét duoc
ba phan 6 rét gom phan trong cung 1a gd ké dén 1a 16p twong ting va ngodi cliing
1a 16p vo. O phan v6 nguyén sinh, ba 16p dong tdm c6 thé duoc phan biét 1 rét
nhu minh hoa trén hinh v& ba chiéu (d’Auzac va ctv, 1997).

Lé6p biéu bi 13 16p vo ngoai ciing bao gdm cac té bao dd hoa ban. Lop biéu
bi nay c6 do day tir 1/2 dén 1/3 bé day vo, chira nhiing té bao kho, cling, su si, nit
né. Chirc nang chinh 13 bao vé phan vé mém bén trong.

Lép vo cing bao gdm hai phan rd rét, 16p bén ngoai duge goi 1a da cat tho,

16p bén trong dugc goi 1a da cat nhuyén. Lép da cat tho 13 16p vo cliing bén ngoai
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c6 chira nhitng dng rdy va éng mu. Tuy nhién, ca hai hé théng 6ng nay déu bi bién
dang hodc chuc ning khong con hoat dong. Phan 16n 14 nhitng dng mi gia c¢6 hinh
dang méo mo, d6i khi dut quing, nén san luong mu thu hoach & day rat thap. Khi
cang xa tuong tang, cac té bao nhu mo da bi bién dang thanh té bao da. Lop da cat
nhuyén c6 s6 luong té bao da it, s luong 6ng mu nhiéu hon, hinh thanh sb éng mu
kha déu, khong c6 hién trong méo mé va dut quing nén san luong ving nay kha
cao (Hinh 1.1).

L6p vo mém con goi 14 16p da lya nam gan sat twong tng c6 nhicu ong ray
hinh try va céc t& bao nhu mo libe ndm luan phién vdi cic dng ma nhé hon. Cac
6ng libe co chirc ning van chuyén cic san pham dong hoa (assimilates) ciia qua
trinh quang hop tir tan 14 di xudng r& cay dé nudi than. Chirc ning chinh cta chiing
1a van chuyén céc vat liéu sinh tong hop. Cac 6ng mu chira cao su, gitta cac ong
nay duoc két ndi v4i nhau qua hé thong tia mach nam ngang (medullary rays) xuat
phat tir trong ting va chay ra ngoai. O 16p vé mém, sd luong dng mu rat nhiéu,
cho nén viéc cao & 16p vo nay s& thu hoach nhiéu mu (day 1a phan cung cap san
lwong mu chu yéu).

Tuong tang 1a md phét sinh ra té bao mdi cho ca hai phia. Phia bén trong 1a
16p gb, phia bén ngoai 1 16p vo. Cac mach gd van chuyén dinh dudng va mudi
khoang tir trong dat 1én tan 1a. Cac té bao phia bén ngoai hinh thanh mach libe c6
nhiém vu van chuyén nhya luyén dé nuoi than cay va vung 6ng mu chira cac té

bao mu (laticifers).
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Mach g8
= -

Mach libe
Mang ludi
6ng mu ( : Go
Mach ngang

Mach mu

Hinh 1.1 Cau tao vo cdy cao su Hevea brasiliensis

(Ngudn: d’Auzac va ctv, 1997)

1.3.2 Céu tric hé théng éng mi
Ong mu dugc xép thanh nhimg vong déng tdm vi ching duoc biét hoa tir
tuong tang theo nhiing khoang thoi gian nhat dinh, thuong thi 1,5 - 2,5 vong trong
mot nam (Gomez, 1982). O mdi vong, timg dng mu (laticifer) riéng r& nim sat
nhau va giita chiing c6 cac chd két ndi véi nhau théng qua véach té bao, tao thanh
mot mang luéi lién tyc trong vong 6ng ma. Uu thé cua cach phan bd nay trong
vong 6ng mu duoc thé hién trong viéc khai thac mu, vi khi mot mach mu nao do bi

cat ngang bdi thao tac cao, thi nhiing mach mu ké cén cung nam trong mang ludi
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cling bi tic dong. Khi cdy 16n 1én cung voi sy gia ting vanh thin, cac vong 6ng mu
nay sé& bi day dan ra phia ngoai (& phan da cat thd), cac vong nay da sd bi dut khuc
va bi thoai hoa chirc nang hoat dong.

Céac dng mu duge sip xép theo mot goc vao khoang 2,1° va 7,1° (Gomez va
Chen, 1967) so véi truc thing dtng cua than cy, va thuong nghiéng theo huéng
thip vé phia bén trai 1én cao vé phia phai khi d6i mit v6i ciy cao su. Do vy,
miéng cao duoc thiét ké c6 d6 doc nguoc lai v6i hudng nghiéng ciia cac dng mu
theo chiéu cao bén trai xuéng thap bén phai & mot goc khoang 30° so v4i phuong
niam ngang song song véi mit dat; nhu vay c6 kha ning cit duoc nhiéu vong 6ng
mu hon.

Do day cua vo nguyén sinh va sé vong éng mu gia ting theo tudi cay. S6
vong ong mu tiy thudc vao dong vo tinh, nhung su biét hoa chung tir tugng tang
cling tiry thudc vao tde do sinh truong ctia cdy ma yéu té nay bi anh huong boi mat
do tréng, tinh trang dinh dudng va dong vo tinh.

Téc do hinh thanh dng mu gan nhu 1a 6n dinh trong sudt chu ky sinh trudng
mic du viéc cao mu c6 thé anh huong dén toc o gia tang vanh than nhung khong
tac dong dén tdc do hinh thanh dng mu. Vi vay s luong vong 6ng mu gia ting gan
nhu theo tudi cay.

Gomez va ctv (1972) da tim thay trung binh ¢6 25,6 vong dng mu trong 112
dong vo tinh cao su dugc tién hanh quan sat. O cay thuc sinh, do day vo va sb
luong vong dng mu giam theo su gia ting vé do cao cia than cdy hinh non.

1.3.3 Su phan bd vong 6ng mi

O cay non, cac vong 6ng mu lién tiép gan v4i nhau hon va nim canh tuong
tang. Gomez (1982) cho biét c6 khoang 40% sb vong 6ng mu tap trung & khoang 1
mm cach tuong ting. O cdy trudng thanh, sb luong vong éng mi ndm gan tuong
tang giam di va co khoang 75% s luong vong 6ng mu dugc tim thay tai vi tri
khoang 5 mm cach tugng tang. Chinh vi sy phan b6 vong dng mil khac nhau cia
ciy to va cdy 16n trudong thanh di gitp giai thich san lwong mu thu hoach dugc rat

thép khi cady con nho tudi. Cung tac gia trén cho théy, khi viéc cao mu duogc thuc
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hién & cay to thi c6 khoang 40% sb vong dng mi duoc quan sat 1a chua bi cat di,
trong khi do, ¢ cay trudng thanh thi dugc ghi nhan la khoang tir 8% - 13%.
1.3.4 Mat d6 6ng mii trén cang mdt vong (s6 6ng mi/mm vong)

Mat d6 dng mu trén cting mot vong thay do6i theo dong vo tinh, nhung cang
gan twong ting thi mat do ndy cao hon. Puong kinh dng mu thay ddi tuy theo
dong vo tinh, mot cach tong quat, bién thién cia dudng kinh éng mu dugc ghi
nhan trong khoang 21,6 — 29,7 um (Gomez va ctv, 1972).

Thao tac cao mu di lay di mot phan 16p vo cdy bao gdm ca cac 6ng din
nhya luyén. Do vay, cao mu da anh hudng dén su van chuyén nhya luyén tur trén
tan cay xudng, dan dén viéc giam su gia ting vanh than cta ciy. Tuy nhién, diéu
nay duoc ghi nhan khong anh huéng dén viée tai tao lwong mu da bi lay di ngay ca
khi viéc cao mu duogc thuc hién nguyén vong x04an cta than cay. Nhu vay, sy van
chuyén nhya luyén van tiép tuc xay ra qua nhitng mach libe chua bi cat di trong
khoang 1 mm. Do dé, mot trong nhitng k§y thuat thu hoach mu quan trong can quan
tam 14 thao tac cao vo cdy phai cach tuong ting mot khoang nhat dinh 1a 1 mm.
Diéu nay co tac dung tranh 1am hu hong twong tang, van duy tri sy van chuyén cac
san phém quang hop tr bo 1a dén mat cao nham gitp tai tao san luong mu va tai
sinh vO.

1.3.5 Swu tai sinh vo

Viéc cao mu di tryc tiép gay vét thuong cho cdy, do vy, cdy hinh thanh
mo seo, tuong ting bi thic diy tao ra nhiéu moé libe va vong éng mu voi tbe do
nhanh hon. M6 biéu bi trong vé hinh thanh lai 16p té bao biéu bi. Téc do tai sinh
vo rat nhanh trong vong sau thang dau. Pong thoi, vo nguyén sinh ciing day 1én
nén vo tai sinh khong dat 46 day bang vé nguyén sinh (Gomez, 1982). Tuy nhién
sau tam nam, 16p vo cdy di du thoi gian dé tai sinh hoan chinh dé hinh thanh 16p
vo méi va c6 thé cao lai dugc.

1.4 Thanh phan héa hoc ciia mi cao su
M cao su la dang té bao chit chuyén hoa c6 dang huyén phu tring duc nhu

sita chira chi yéu 14 hat cao su va lugng it cac thanh phan phi cao su khac bao gdm
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cac hydrocarbon, protein, lipid va mudi v6 co (Archer va ctv, 1963). Mu twoi 13 hé
phan tan bao gdm céac phan tir mang dién tich 4m phan tan trong dung dich serum.
C6 ba thanh phan chu yéu trong mi cao su d6 13 cao su chiém 30% - 45%, cac hat
lutoid chiém 10% - 20% va con lai 1a cac hat Frey-Wyssling 1% - 3%.
1.4.1 Hat cao su

Hat cao su 1a thanh phan cha yéu ctia mu cao su, 1a hydrocarbon c6 kich
thude thay d6i tir 50 A® t6i khoang 30.000 A°. Chung c6 dang hinh cu & cay to,
nhung ¢ cay truong thanh cé dang hinh qua 1€ (Dickenson, 1965). Mot hat cao su
c6 kich thudce trung binh (1.000 A% chira hang tram phan tur isopren va duogc bao
boc mdt mang protein va lipid. Hat cao su cling c6 chtra triglycerid, sterol, sterol
ester, tocotrienol va cac hop chét lipid khac. Protein bao boc hat cao su c¢6 do day
khoang 100 A°. Protein ndy mang dién tich 4m va cac hat cao su c6 mang dién
cung dau day nhau tao thanh méi truong cao su phan tan va on dinh.
1.4.2 Hat lutoid

La thanh phan chiém ti 1& cao chi sau hat cao su. Puong kinh ctia ching 2 -
Sum (16n hon hat cao su) dugc bao boc bdi 16p mang cao su day khoang 80 A°,
Hat lutoid c6 chiic nang nhu 1a mdt khong bao. Serum (B-serum) chira trong hat
lutoid c6 tac dong nhanh chong gdy ra sy dong mu. Southorn va Yip (1968b)
chtng minh rang qué trinh dong tu cao su 1 qué trinh dang dién bao gdm su tuong
tac gitra cac ion duong ciia B-serum va cc ion 4m trén bé mat hat cao su.
1.4.3 Hat Frey-WYyssling

Trong dung dich mu hat Frey-Wyssling chiém ti 1& 1 — 3%, c6 dang hinh
tron mau vang, kich thudc khoang 3 — 6 um (Dickenson, 1965). Hat Frey-
Wyssling chtra ham lugng carotenoid cao bao gom cic enzyme c6 thé tham gia
vao qua trinh tong hop phan tir isoprene.
1.4.4 Cac thanh phan khac
1.4.4.1 Cac hop chét hiru co

Cac hop chat hiru co trong mi bao gdm hydrocarbon d& tan nhu

quebrachitol, sucrose va glucose (Low, 1978). Protein chiém ti 1& khoang 1%,
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trong d6 khoang 20% luong protein bj hdp thy trén mang hat cao su (Archer va
ctv, 1963). Lipid trong mu nudce chiém ti 1& 1,5% va thuong gén lién v6i cac thanh
phan cao su va phi cao su trong nguyén sinh chit. Lipid déng vai trd quan trong
trong viéc tao su 6n dinh cua thé keo cua mu nuée.

1.4.4.2 C4c chit vé co

Theo Webster va Baulkwill (1989) thi cac chit vo co trong mu chiém ti 18
khoang 3,5% téng s6 chat kho. Ham lugong dam, lan va céac ion kim loai thay doi
tuy theo dong vo tinh, loai dat, ché @6 bon phan va ché d6 cao mu. Gia tri trung
binh cac chit vo co tinh theo phan trim trong luong 1a N (0,26%), P (0,05%), K
(0,17%), Mg (0,05%) va Ca (0,003%). Ham lugng dong (Cu) rat thap chi trong
khoang 0,1-1,5 ppm.

Hai nguyén to P va Mg c6 mdi tuong quan hitu co rd rét. Thong thuong ti 18
Mg/P = 1 thi ma ludn on dinh. Néu ti 16 Mg/P >1 thi ma khong on dinh, dong chay
khoé khdn, mu dong cuc ngay trén miéng cao (d’Auzac, 1960).

1.5 Sinh téng hop mii cao su

Theo Kekwick (1989) cao su 1a mot dai phan tir hinh thanh tir chudi cac
phan tir isoprene. Mdi phén tir isoprene 13 chat hitu co mach c¢6 nim carbon. C6
dén 10.000 don vi isoprene trong cao su Hevea. Nghién ctru vé cdu trac cho thiy
cac ndi isoprene chu yéu & dang cis (cis-1,4-polyisoprene), it hon 2% tim thay &
dang trans, trong lwong phan tir vao khoang 1.800.000 dén 2.000.000 Da.

Jacob (1970) da chimg minh ring acetate 13 tién chat dé san sinh IPP. O cay
cao su, acetate c6 dugc 1a do qua trinh dudng phan. Puong dugc téng hop tir qua
trinh quang hop dugc van chuyén dén hé thong dng mu 1a tién chat san xut
acetate va sau d6 1a cao su. Su tong hop cao su thién nhién c¢6 thé dugc chia thanh
hai giai doan: Su chuyén hoa dudng thanh acetate. Qua trinh ndy tao ra niang luong
ATP va nang lugng khir dudi dang NAD(P)H; va su tong hop isoprene. Qua trinh
nay doi hoi nang lugng ciling nhu can nguyén lidu 1a acetate hay Acetyl Co A.

Yusof va ctv (2000); Yusof va Chow (2003) da nhan dang mot loai protein

kich thich sinh tong hop cao su (RBSP) trong C-serum ctia mil nuéc. Enzyme nay
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hoat dong nhu 13 tac nhan khéi dau cua viée tong hop phan tir cao su va n6 khong
c6 vai tro trong viéc nbi dai chudi polyisopren.
1.6 Chirc nang sinh hoc ciia mi cao su

C6 nhiéu gia thuyét vé chtrc ning sinh hoc cia mu cao su. C6 gia thuyét
cho 13 mu cao su c6 nhiém vu van chuyén va luu giit chat dinh dudng trong cay
cao su. Tuy nhién, nghién ctru khac cho thiy cac dng mu & cudng 14 khong thé van
chuyén cac chit quang hop tir 14 vi cac 6ng nay bi cac callose ngin chin ngay tir
ban dau. Fernando va Tambiah (1970) dé nghi rang mu c6 thé hoat dong nhu 1a
yéu té diéu hoa nudc trong ciy vi co sy trong quan giita san luong mu véi luong
mua va nhiét 46 khong khi. Két qua nghién ctru ctia Martin (1991) cho thiy mi1 ¢6
thé 13 hé thong bao vé cho cay cao su Hevea vi trong mi ¢6 chira mot luong 16m
hai enzyme chitinase va phirc hop chitinase/lysozymes - ¢6 thé pha huy thanh phan
chitin ctia 16p mang vach té bao ndm. Tuy nhién, cac gia thuyét trén chua dugc
chimg minh 1d rang nén chic ning ctia mu cao su trong cdy van chua dugc 1o
(Webster va Baulkwill, 1989).
1.7 Céc yéu t6 anh hwéng dén ning suit mii cao su
1.7.1 Khi hau - thoi tiét

Thu hoach mu cao su duogc thue hién hdu nhu sudt nam, do vay, cac yéu to
khi hau, thoi tiét c6 anh hudng nhét dinh dén ning suat mu cao su. Anh huéng chu
yéu cua cac yéu t6 nay la vao giai doan chay cham ciia dong chay, twong tmg voi
su di chuyén cac dich long vao trong mach mu. Nhitng bién ddi sinh thai khi hau
trong nim dugc phan anh boi bién thién muia vu ctia ham lugng cao su khd (DRC,
%). DRC cao lam ting d6 nhay cua mu, can tr& dong chay, do vay tré thanh yéu tb
han ché san lugng (Brzozowska-Hanover va ctv, 1978).
1.7.1.1 Lwgng muwra va phan bo lwgng mua

Lugng mua hang nim va su phan bd lwong mua trong nim cé anh huéng
dén ning suit cao su. Vao cac thang mua kho khi lugng nuéc trong dat giam sut
thi nang sudt mu gidm ro ré¢t. Mat khac, vao cac thang mua dam mat cao ludn bi

udt nén ciing khong thé cao mu dugc va luc nay do han ché vé so gio chiéu sang
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nén tac dong dén qua trinh quang hop gy ra su sut giam ham luong cao su kho
(Do Kim Thanh va ctv, 1997). Khao sat trong nim nim tai Malaysia cho thiy c6
5,3% s6 ngay khong cao dugc do mua va khoang 18% s ngdy cao bi anh hudng
do mua nhu mu tréi theo nudc mua, cay udt nén cao tré (Watson, 1989).

1.7.1.2 P$ am khong khi va toc dd gié

Hai yéu td ndy dong thoi tac dong dén ning suat mu thong qua su bdc thoat
hoi nuéc cia cdy cao su. Am do khong khi thip cing voi gié manh & ving Tay
Nguyén vao dip cubi nim lam cho mi ngung chay sém (Do Kim Thanh va ctv,
1997).
1.7.1.3 Nhiét do khong khi

Nhiét d6 trung binh hang ndm & Tay Nguyén trong khoang 21,7 °C - 23,8°C
1a diéu kién thuan loi hon cho viéc chdy mu cua cay so véi vung BDong Nam Bo
(Pd Kim Thanh va Tran Minh, 2010). Khi cao mil vao sang sém lic nhiét do
khong khi con thap thi mu chay nhanh va manh hon cao mu véo luc gan trua do
nhi¢t do da tang cao va qua trinh thoat hoi nudc xdy ra manh mé.
1.7.1.4 S6 gio' chiéu sang trong ngay

S6 gio chiéu sang trong ngay anh huong dén qua trinh quang hop cua cdy
cao su dé san xuat chit dong hoa cho qua trinh sinh truéng va sinh tong hop mu.
Mit khéc, s6 gio' chiéu sang nhiéu lam gia tang nhiét d6 khong khi nén cay thoat
hoi nuée nhiéu anh hudng dén thoi gian chay ma (Jacob va ctv, 1989).

1.7.2 Dong chay

Luong mu sau khi cao phy thugc phan 16n vao thoi gian chay mu. Thoi gian
chay mu cang dai, nang suét thu hoach duoc cang cao.

Khi cao di cit dirt mach mi; stc truong cia té bao ong mi di day mu nude
chay ra ngoai (Buttery va Boatman, 1966). Nguyén nhan cha yéu lam ngung dong
chay mu 1a do su che lap cac dau cia mach mu sau khi bi cit. Mot khoang thoi
gian sau khi cao mu, hat cao su c6 xu hudng két dinh lai thanh cac hat nho
(microfloculats) dé bit vét thwong (Pakianathan va ctv, 1966; Buttery va Boatman,

1967, Nguyén Thi Hu¢, 2007). Hién tuong nay duoc giai thich 1a do sy trung hoa
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dién tich 4m cta mang hat cao su dudi tic dung dong thoi cua cac yéu td khac
nhau. Quan trong nhét 13 do su phong thich serum lutoid (chira cac cation, acid
hitu co, protein mang dién tich duong va cac chit thiy giai) va sy phong thich cac
chat trong hat Frey-Wyssling, trong d6 polyphenol oxydase c6 thé phan tng voi co
chat cua té bao va oxy trong khong khi. Thuc té, mot phan lutoid va hat Frey-
Wyssling d3 bi thoai hoa ngay khi cao nén phong thich cac chit gy dong mu
(Southorn and Yip, 1968a; d’ Auzac va ctv, 1989).

Vi nhitng dong vo tinh ngung chdy sém bdi sy hinh thanh mau chéng
“nat” ma (plug), néu thao tac cao duoc tién hanh trd lai s& 1am gia ting co ¥ nghia
tbc do chay mu. Milford va ctv, 1969 di dé xuat chi s6 niit 6ng mu (plugging
index, PI) 1a mot théng sb quan trong lién quan dén thoi gian chay mu. Cac dong
vo tinh c6 PI thap thi thoi gian chay ma kéo dai, nguoc lai, dong vo tinh c6 PI cao
thi thoi gian chay mua ngan.

Lustinec va Resing (1965); Lustinec va ctv (1966); (Pakianathan va ctv,
1976) da thiét 1ap ving chay mu (outflow area), ving dich chuyén (displacement
area) va vung tai 14p can bang (restored equilibrium area) giai thich sy luu chuyén
ciia mu trong qua trinh cao, cling nhu su lién hé gitta cac vung.

Tam quan trong ctia dong chay trong méi lién quan véi ning suét con dugc
lwu v boi tac dong cua chat kich thich 1én su kéo dai dong chay (Baptist va Jonge,
1955; Abraham va Tayler, 1967; Buttery va Boatman, 1976). Chat kich thich gay
nén sy thu hut mi manh li¢t hon (Tupy, 1984). Mot mat, kich thich lam giam su
bit mach mu, lam tang tinh 6n dinh hat lutoid va lam cham qué trinh hinh thanh
“nut” mu (Milford va ctv, 1969; Ribaillier, 1972). Mét khac, kich thich lam tang
tinh dé dang trao d6i nudc, diéu nay duoc biéu hién boi sy sut giam rd rét ty 16
phﬁn tram chét kho trong mu. Su sut gidm nay tao thuéan loi cho dong chay do do
nhay ctia mi giam thap.

Yéu té chiéu dai miéng cao cling c6 thé anh hudng dén thoi gian chay mu.

Miéng cao dai c6 thoi gian chay lau hon, thuc té trong truong hop ndy, hién tugng
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bit mach mu cin nhiéu thoi gian hon dé bit kin vét thuong (Gooding, 1952a,
1952D).

Dong chay va thoi gian chay mu ¢6 vai tro quan trong voi lugng mu thu
hoach. Piéu kién sinh thai, khi hau, ché d6 cao, str dung chét kich thich ciing nhu
hé thdng mach ma va quan hé cta chung véi cac mé trong vo da kiém soét co ché
chay mu.

Viéc hiéu biét cac thong sb sinh Iy mi - ¢6 lién quan dén tinh 6n dinh cta
mil hodc sy trao d6i nudc - cd thé cho phép xac dinh dic tinh ctia dong chay, tir
d6, ndm bat duoc cac qua trinh san Xuat mu.

1.7.3 Su t4i tao lai lwong mu giira hai 1an cao

Thu hoach mu duoc lap lai theo ting nhip do nhat dinh, vi du néu viéc cao
mul duoc thuc hién cach ngay (d2) thi khoang cach giita hai 1an cao 13 hai ngay;
tuong tu néu cao mil cach nhau ba ngay (d3) thi khoang cach gitra hai 1an cao 14 ba
ngay. Sy tai tao lai luong mu gitta hai 1an cao 13 yéu t6 anh huéng dén ning suét
mu.

Viéc cit vo cay dé tao dong mu gdy ra mot loat cac qua trinh bao gdm sy di
chuyén ctia ma tir ving dich chuyén va tai 1ap can bang vé vung huy dong mu, su
di chuyén cc chét du trix vé vung thu hut mu, 1a noi tai tao cao su va cac thanh
phan caa no (Dickenson, 1965). Cac qua trinh khic nhau nay xay ra tuan ty va su
tai tao lai lugng mu can mot thoi han nhat dinh tuy thudc vao luong mu da bi léy
di va qua trinh tai sinh mu giita hai 14n cao c6 thé 1a yéu té han ché ning suét.

Két qua nghién ctru ctia Prevot (1985) cho thy su gia ting khoang thoi
gian gitra hai lan cao tr d1, d2, d7 tuong Ung véi sy gia tang luong mu thu hoach.
Diéu nay duoc khang dinh béi sy gia tang ham luong chat kho TSC, phan anh hoat
dong sinh tong hop trong mach mu. Tuy nhién, dén gidi han nhat dinh nhu d14 va
d21 thi nang suat giam di. Sy sut giam c6 thé duogc giai thich 1a do TSC cao va sy
gia ting chi s6 v& hat lutoid (BI) 1am ngan can dong chay. Mt khac, qua trinh
sinh tong hop isoprene ngung lai vi TSC khong tiép tuc ting. Pudng tich tu lai (vi

n6 khong duoc sir dung) va dién thé oxy hoa khir 6n dinh & mirc khir kém (dau



22

hiéu ctia moi trudng ma phan tmg dong héa bi giam sht). Tt ca nhitng hién tuong
nay phan anh sy cham chap rd rét cua hoat dong trao d6i chat va lam giam qua
trinh ning luong 6 lién quan dén dong chay. Do vay, su tai sinh va dong chay
chinh la cac qua trinh c6 lién quan véi su trao ddi chét. Béng cach hoat hoa su trao
d6i chat va loai bo nhiing trd ngai dong chay (d6 nhdy, su trao d6i nude va tinh 6n
dinh lutoid), st dung chét kich thich cho thiy rd hon nhitng han ché cta qua trinh
tai sinh mu.

O dong vo tinh GT 1, khi cao ntra vong hai miéng cao up ngira voi nhip do
cao hon 7 ngdy va kich thich mdi 1an cao thi ning suat cao nhat voi nhip do 12
ngay. Mit khac, véi ché do cao nguyén vong c6 s dung chét kich thich mdi lan
cao thi nang suét toi da van chua dat duge du & nhip d0 18 ngay mac du vung huy
dong mu 16n hon. Pay 1a dau hiu cia sy tai sinh tai chd (in situ) van chua hoan
thanh (Eschbach, 1986).

Ciing nhu dong chay, sy tai sinh co thé bi kiém soat boi mot sd yéu td, mot
vai yéu td c6 thé dugc do d& dang trong mu nudc.

Nghién ctru ctia Tupy (1984) di nhan manh vé tAm quan trong ctia ham
lugng duong trong mu nude. N6 1a phan tir khai dau trong qua trinh tong hop
isoprene (Lynen, 1969) qua trinh nay bi kiém soat bai enzyme invertase. Hoat tinh
clia enzyme nay c6 lién quan véi nang suat mu nude (Tupy, 1973b; Yeang va ctv,
1984).

Céc ion nhu Mg®, PO,* va nhom R-SH ciing c6 vai trdo khong thé thiéu
dugce dbi véi hoat tinh cia mot sé enzyme chu yéu trong qua trinh tong hop
isoprene, vi du nhu invertase, pyruvate kinase va phosphoenolpyruvate
carboxylase (Jacob vactv, 1982).

pH té bao ciing 1a yéu té diéu hoa sy trao doi chat. Vi thé, su kiém hod moi
truong mach mua lam gia ting dang ké hoat tinh mot sé enzyme nhu invertase
(Tupy, 1973a, 1973b; Conduru va ctv, 1984) va PEP carboxylase (Tupy va
Resing, 1968; Jacob va ctv, 1978). Hon nita, mdi twong quan thuan rit c6 y nghia

gitra thong s0 nay voi nang suat cling dugc tim thay.
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Chéc chin rang, su tong hop protein cho thiy sy san xuét cac enzyme tham
gia vao qué trinh trao ddi chét té bao - déng vai trd quan trong trong viéc diéu hoa
sy tai sinh mu.

Néu nhu chat kich thich lam mu chay dé dang hon va kéo dai thoi gian chay
mu, thi diéu ndy ciing tic dong dén sur tai sinh. Chét kich thich thuc day sy trao d6i
chat trong mach mu bang cach gia ting ham luong duong trong ma (hiéu tng thu
hat) (Tupy, 1969b), 1am kiém héa méi truong (Tupy, 1973b; Primot va ctv 1979;
Prevot va ctv, 1986), hoat hoa mot s6 enzyme tong hop (Coupe, 1978; Gidrol,
1984; Gidrol va Chrestin, 1984; Chrestin, 1985).

Toém lai, dong chdy va sy tai sinh la hai yéu t6 han ché mot cach 1o rang
dén niang sudt mu va kho c6 thé phan biét riéng r& anh huong cua ching. Nhing
thay d6i vé thanh phan trong mu do viéc cao c6 anh huéng manh mé dén cac qua
trinh sinh hoa tai tao vat lidu té bao anh huong dén dong chiy. Do dé, phén tich
cac thong s6 nhat dinh c6 thé cung cdp nhitng hinh anh vé chat lugng dong chay
va su tai sinh.

1.8 M ta va y nghia ciia cac thong s6 sinh Iy mi trong modi quan hé véi ning
suat

Nhiéu nghién ctru cho thay mot sé thong s sinh hoa va sinh Iy mu (goi 1a
thong sd sinh 1y mi) c6 quan hé dén cac qua trinh dong chay va su tai sinh
(Eschbach va ctv, 1984; Jacob va ctv, 1986; Prevot va ctv, 1986). Do do, cac
thong sb sinh Iy mu c6 thé phan anh nhitng dic diém thich hop va gitp ta danh gia
chat luong hai yéu t6 nay trén dong vo tinh cu thé ¢ thoi diém cu thé. Néi khac di,
s6 liéu nay s& hitu ich trong viéc xac dinh kha ning san xuat mu cta dong vo tinh.

Nhiéu thi nghiém da dugc thyc hién dé c6 thé dién ta ciing nhu hiéu rd hon
su lién hé cia cac thong sd sinh Iy mu voi kha nang san xuat ma. Tuy nhién, can
lwu ¥ ¢ vai thong s6 ¢ nhitng tac dong phire tap, bdi vi ¢6 thong sd vira lién quan
dén sy tai sinh lai vira lién quan tryc tiép hay gian tiép dén tinh 6n dinh ctia ma va

lién quan véi dong chay.
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1.8.1 Ciac thong so lién quan véi dong chay
1.8.1.1 Téng ham lwong chét khd (TSC)

Téng ham luong chat kho trong mu chira hon 90% cao su, d6 1a gia tri rat
cao so voi ham lugng cac chét chira trong té bao thuc vat ndi chung.

Van Gils (1951) di do d6 nhiy ctia mu cao su twong tmg voi ham luong cao
su kho khac nhau va nhén thiy ring ham lugng chit khé cang cao thi d6 nhdy cang
tang, do vay, ham lugng chat kho cao s& gdy kho khin cho dong chay mu. Piéu
nay giai thich twong quan am gitra TSC va ning suat (Brzozowska-Hanover va
ctv, 1979) va véi TSC cao co thé lam syt giam ning suat dang ké. Hién tuong nay
cang duoc thay rd hon khi nudc 12 yéu t6 han ché (Yeang va Paranjothy, 1982) va
suU van chuyén nude tir cac mo té bao nhu md vé phia mach mu khong du. Sy thu
hat nudc vao té bao mach mu khi cao c¢6 thé 1a yéu t6 han ché trong trudng hop
nay (Pakianathan va ctv, 1966).

Chét kich thich mu Ethrel 1am thuan loi qué trinh van chuyén nudc giira cac
mang 1am TSC giam va giai thich duoc phan nao dong chay dé dang va két qua 1a
dat ning suit cao (Webster va Baulkwill, 1989).

Thi nghiém sir dung tritium (dang hydrogen mang ba dién tir) da chi ra rang
c6 sy ting cuong xam nhap cia nude danh ddu vao trong mach mu trong vong bon
gid sau khi xir 1y kich thich. Hién tuong tuong ty dong thoi xay ra véi duong
sucrose U*C. Tupy (1984) d tham do mbi quan hé cua sy ting cudng van chuyén
nuéc dén su gia ting toc dO cac quéa trinh sinh hoa tir viéc xaAm nhdp duong
sucrose. Lacrotte va ctv (1985) bang k¥ thuat twong ty cling thdy rang viéc boi cac
chat trc ché sinh truong (NaF, 2,4-DNP) 1én vo 1am han ché s xAm nhép cta nude
Tritium va hon nita 13 sucrose U*C trong nhitng gi¢r du tién.
1.8.1.2 Chi s6 v& lutoid (BI)

Chi s6 v& lutoid do ludng tinh nguyén ven ciia thé sinh tan dang khong bao
(vacuo-lysosome) nhu lutoid trong mu (Pujarniscle, 1968); Ribaillier va ctv 1971).
Do c6 sy hién dién cua acid phosphatase & trong serum B, Ribailler (1968, 1971)
d3 dua ra phuong phap phén tich bao gdm viéc do hoat tinh acid phosphatase tir do



25

trong té bao chit (do sy ph4 huy mot phan lutoid) lién hé véi do hoat tinh acid
phosphatase tong sd sau khi pha hity hoan toan lutoid bang chat tay rira.

Southorn va Yip (1968a) di chimg minh cic phan tir mang dién tich 4m
trong C-serum gép phan 1am suy giam kha ning gy mat 6n dinh cua serum B trén
thé keo ctia mu nude. V6i BI cao (phan anh béi lugng 16n serum B hién dién trong
té bao chét) c6 thé chi thi sy mat 6n dinh cua latex, do vay, gay ra sy bit mach va
1am ngung dong chay. Hon nita, su hu hong lutoid c6 thé chi méi 1a mot khia canh
ctia viéc pha huy toan thé cac thanh phan to chic bao (decompartmentalization)
trong ma nudc, nhat 13 cac hat Frey-Wyssling. Chat chira trong cac hat ndy ciing co
vai tro y nghia dbi voi qué trinh déng tu (Brzozowska-Hanover va ctv, 1978). Thudng
gip tvong quan nghich rat ¢6 ¥ nghia giira chi s6 v& lutoid va nang suat (Ribailier,
1972; Eschbach va ctv, 1984; Prevot va ctv, 1984). Chi s6 BI cao khi thu hoach
mul phan anh sy pha huy cac thanh phan t6 chirc cac té bao nhat 1a hat lutoid dan
dén bat lgi cho dong chay mu va ning sudt mu.
1.8.1.3 Ham lwgng Thiols (R-SH)

Thiols trong mi bao gdm cysteine, methioine va nhiéu nhét 1a glutathion
(Mullen, 1960). D6 13 nhitng chat khong thé thiéu duoc trong moi té bao, vi chiing
c6 thé trung hoa nhiéu dang oxygen hoat hoa - san pham phu dién hinh cua moi
qua trinh trao d6i chat té bao (Tarbell, 1961; Fridovich, 1978). Ham luong cic
dang oxygen hoat hoa luén duy tri & mitc thap, nhung ludn ton tai & qué trinh trao
d6i chat binh thuong. Tuy nhién, ham lugng nhom chét ndy ting cao khi té bao
chiu anh huéng cua stress nao d6 bat ké nguyén do (Tarbell, 1961). Cac dang
oxygen hoat hoa ching nhiing pha hily gene, ma con pha hiy su phan chia cac
thanh phan t6 chtic bao do viéc oxy hoa manh lam thoai hdéa mang phospholipid
(Slater, 1984), qua trinh nay da dugc phat hién rd & mu nudc, né gay ra su hu
hong cac bao quan (organs) trong té bao mii, dic biét 14 lutoid. Bang cach by cac
dang oxygen hoat hoa nay, Thiols bao vé cac thanh phan té bao tao mua va chic
ning mach mu, nhat 13 dong chay mu khi cao. Sau d6, nhiéu tac gia da chimg minh

thanh cong mbi twong quan thuan rat cé ¥ nghia giita ham lugng Thiols va ning
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suét (d’Auzac, 1965b; Cretin va Bangratz, 1983; Eschbach va ctv, 1984; Prevot va
ctv, 1984).
1.8.1.4 Ham lwong Magnesium (Mg®")

Cation Mg?* 1a mot thanh phan trong mi nudc va no tich ty bén trong hat
lutoid (Ribaillier va ctv, 1971). Do d6, néu chi phan tich Mg?®* tdng b thi kho giai
thich két qua, bdi vi n6 c6 nhiéu vai trd khac, tham chi trai nguoc nhau.

Vé tinh 6n dinh hé keo ctia mii nudc, Southorn va Yip (1968a) cho ring
phﬁn mang dién am trén bé mit cac hat cao su c6 thé bi trung hoa bdi cation va do
vy c6 anh huong dén dong chay. Khi magnesium bi phong thich véi luong 16n do
lutoid bi thoai héa, nd co6 thé dong vai tro 1a chat tic dong 1am ngung dong chay.
Nén lvu ¥ rang, vai dong vo tinh nhu AVROS 308 va Gl 1, mu rat giau
magnesium thuong thdy mu dong ngay trén miéng cao khi cao mu (d’Auzac,
1960).

1.8.2 Cac thong so lién quan dén su tii sinh mi
1.8.2.1 Tong ham lwgng chit khé (TSC)

Trong nhiing diéu kién nhat dinh, thong sd nay phan anh sy sinh tong hop
xay ra trong mach mu. TSC thip c6 nghia 14 su tai sinh isoprene tai chd bi gian
doan c6 thé dang hoic s& 1a yéu t6 han ché san luong. Truong hop nay xay ra voi
PB 86, hé¢ thong enzyme tham gia vao qua trinh sinh tong hop cao su bi han ché
boi chinh né (Eschbach va ctv, 1984). Prevot va ctv (1984) da tim thiy twong quan
thuan r = +0,856 ¢ y nghia théng ké giita TSC va san luong.

Hon nita, sy sut giam TSC trong mot s6 truong hop cao giy suy kiét cay,
phan anh su tai tao khong day du giita hai 1an cao sau khi cdy da cb ging trao d6i
chat qua muc va co thé 1am mat chirc ning cua té bao dan dén viéc khong c6 mu
(khd mu) (Buttery va Boatman, 1976; Van de Sype, 1984). Chantuma va ctv
(2011) nghién ctru ché do cao luan phién hai miéng (double cut altenative tapping
system, DCA) so vé&i ché dd cao lién tuc mot miéng cho théy qua muodi ndm theo
doi thi nghi¢m, nang suit cia DCA cao hon cao lién tuc mot miéng 9% do miéng

cao co thoi gian tai sinh lau hon thé hién qua thong s TSC cao.



27

Nguoc lai, TSC cao c6 thé phan anh sy tai sinh tich cuc, c6 hiéu qua ma
trong truong hop tai sinh qua manh c6 thé 1am tang do nhiy va gy can tré dong
chay. Nhitng gia tri tuyét d6i cua TSC khong dugc dung mét cach don 1é vi con
nhitng thong sb sinh 1y khic phan anh hoat dong trao doi chat, cting 4nh hudng
mot lic 1én dong chay va su tai sinh. Didu nay minh hoa su can thiét phai st dung
tat ca cac thong sb sin co dé dién giai két qua.
1.8.2.2 Ham lwgng Puong

Puong sinh ra tir hoat dong quang hop 1a phan tir co ban cua tat ca cac qua
trinh tong hop & cdy trong, cho du d6 1a sy tong hop tinh bot, cellulose, lipid mang
hoic lipid dy trit va nhiéu chat trao d6i chat thir cap cua gidi thuc vat. Cay Hevea
ciing khong nam ngoai quy luat d6 va chét trao doi chét thtr cap 1a (cis-polyisoprene)
duoc sinh ra truyc tiép, (Lynen, 1969) hodc gian tiép (Bealing, 1976) tir dudng
sucrose. Nhidu tac gia (d’Auzac, 1965b; Tupy, 1969a; Tupy, 1973d; Tupy va
Primot, 1976; Low, 1978; Chong Fee Chon, 1981; Eschbach va ctv, 1986) da
chting minh vai tro hang dau cta duong ddi voi ning suat mu cua cdy Hevea.
Trong diéu kién duong 13 yéu t6 han ché, thi twong quan thuan giita ham luong
duong trong ma va ning suat g/c/c 1a tat yéu (d’Auzac, 1965a; Tupy, 1973b;
Eschbach va ctv, 1984;). Ham luong dudng cao trong mi phan anh su cung cip tot
cho té bao mach mu c6 thé di kém véi sy trao ddi chat tich cuc (Tupy va Primot,
1976). Tuy nhién ham lugng duong cao ciing phan anh sy sir dung dudong kém va
dan dén kha ning tong hop mu thap (Prevot va ctv, 1984). Vi dy, khi su tai sinh
mu tai chd két thuc, hoat dong trao ddi chat cham dan thi duong c6 xu huong tich
tu lai.

Sy cung cip dudng 1a mot qua trinh chu dong (Lacrotte va ctv, 1985; Jacob
va ctv, 1986). N6 co thé duoc thuc diy bang cach sir dung kich thich gy ra hiéu
{rmg thu hut (sink effect) vé mat cao (Tupy, 1973a; Jacob va ctv, 1983; Lacrotte va
ctv, 1985). Do vdy, xtr 1y Ethrel c6 thé 1a giai phap loai trir yéu td han ché vé
phuong dién cung cip hydrocarbon (Gohet va ctv, 1997). Mirc yéu kém hoic su

thiéu Véng hi€u ung thu hut sau kich thich c6 1€ 1a d4u hiéu cua sy thiéu hut
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nghiém trong ngudn glucid duy trit trong cdy va do vy lam anh hudng dén qua
trinh tai sinh trong mach mu (Tupy, 1973c; Eschbach va ctv, 1984). Két qua
nghién ctru méi cong bd cho thiy qua trinh didu hoa sy van chuyén dudng vao té
bao do tac dong cua gene HbSUT6 trong diéu kién sir dung chét kich thich
(Dusotoit-Coucaud va ctv, 2007). Chantuma va ctv (2006) dé tim thdy ham luong
duong thip ngay gan miéng cao c6 thé 1a do duong duoc str dung dé tong hop mu
cao su, trong khi ham lugng duong cao ¢ vi tri xa miéng cao la nguén du trir cho
viéc tong hop mu cho 1at cao ké tiép. Silpi va ctv (2004) da do ham luong dudng
clia cdy cao mu va cay khong cao mi, két qua cho thdy ham luong duong cua ciy
cao mu thap hon rat nhiéu so véi cay khong cao, diéu nay ching to dudng di duoc
st dung cho qud trinh sinh tong hop mu cho lin cao ké tiép. Theo
Annamalainathan va ctv (2013) thi luong sinh khéi mat di khoang 39% vao nim
dau cao mu so v4i cdy khong cao mu. Cac tac gia da nhan thdy su gia ting qua
trinh ho hép trong té bao, su gia ting qua trinh oxy hoa, su gia ting dang ké ATP
lam ting hoat dong thu hut chat dinh dudng vé mo té bao ciing nhu lugng dudng
giam di sau khi cao giai thich cho su hao hut sinh khdi.

Khai thac qua mirc c6 thé giy ra su sut giam ham lugng duong trong hé
théng dng mu va cdy can phai cd ging van chuyén dudng tir cic bd phan khac
(Low va Gomez, 1982; Van de Sype, 1984, Lacrotte va ctv, 1997). Trong truong
hop nay, duong tré nén 1a mot yéu té han ché san lwong. Tuy nhién, néu khai thac
qué muc kéo dai s€ xuét hién khé miéng cao va mat sb thodi bién cta hé théng cao
mu va qua trinh trao d6i chat ciia né. Tién hanh do ham luong dudng & cac giai
doan khac nhau cta qua trinh rdi loan nay s& thiy su gia ting lién tuc ham luong
dudng cing véi qua trinh di hoa dudng ngdy cang kém dan (Prevot va ctv, 1984;
Van de Sype, 1984).
1.8.2.3 pH cia mu

pH do dugc trong mu twoi chinh 1a pH cua té bao chat — 1a noi dién ra phan
16n cac qué trinh sinh tong hop mu cao su (Lynen, 1969). C6 thé nhanh chong

nhan thiy rang, sy kiém héa méi truong té bao chat 1am hoat héa qua trinh dudng
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phan (glycolyse) (Tupy, 1969b; Jacob, 1970; Tupy, 1973e), dic biét qua chat trung
gian l1a enzyme invertase (Tupy, 1969b, 1973b; Primot, 1977; Conduro va ctv,
1984). Enzyme ndy xtc tic mot giai doan chu yéu trong hoat dong trao d6i chat
cia mach mu, cuc ky nhay véi nhitng bién d6i sinh 1y ctua pH. Cac enzyme khéc
co vai tro quan trong tuong duong cling mang nhirng dac tinh tuong tu. Vi du nhu
enzyme PEPcase c6 thé lam 1éch médt phan qua trinh di hoa carbohydrate sang
hudng khac khoi con duong téng hop isoprene.

Do vay, pH té bao chét 13 yéu t6 diéu hoa qué trinh trao d6i chat quan trong
hang dau va Coupe (1977); Brzozowska-Hanover va ctv (1979); Cretin va ctv,
(1980); Eschbach va ctv (1983) di ching minh tuong quan thuan rat c6 ¥ nghia
clia nd va nang suat trong nhitng diéu kién nhat dinh. Két qua nay 1a tat nhién khi
su tai tao vat liéu té bao gitra hai 1an cao phu thudc vao hoat dong trao ddi chat va
do vay phu thudc vao do pH, yéu t6 kiém soat hoat dong nay.

Nhin chung pH thip twong tng v6i mic do di héa carbohydrate kém, su
tong hop isoprene yéu va DRC ciing nhu kha ning san xuat mi déu thap va nguoc
lai.

pH té bao chat dugc diéu hoa boi co ché tham thau sinh hoc va dic biét co
ché nay bao gom su trao doi giira t& bao chat va hat lutoid (Chrestin va ctv, 1985).

pH va nhitng bién d6i sinh 1y cta n6 c¢6 thé cung cip cac thong tin vé su
phan chia cic thanh phan bao quan va hodc trang thai cAn bang trao doi chét cua té
bao & thoi diém do.

Chat kich thich ma Ethrel 1am cho dong proton chuyén dong dé dang vao
trong hat lutoid qua vi¢c hoat hoa enzyme ATPase trén mang hat lutoid (Gidrol va
Chrestin, 1984). Két qua la té bao chat dugc kiém hoa dan dén sy hoat héa qua
trinh trao d6i chit gitp giai thich hoat dong c6 loi ctia chit kich thich.
1.8.2.4 Ham lwgng Lan vo co (Pi)

Pi trong mu c6 thé phan anh sy trao d6i nang luong ctia mil. Nguyén t6 nay
tham du rong rii trong nhiéu qua trinh, bao gdm qua trinh di hoa carbohydrate

(Jacob, 1970), qua trinh tong hop cac nucleotid lién quan dén van chuyén ning
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luong (dac biét 1a adenosine phosphate) hodc nang luong khir NAD(P)H, trong céc
acid nucleic va tit nhién ca qua trinh tong hop isoprene (Lynen, 1969; Zeng va
ctv, 2009). Pi sinh ra tai chd (insitu) tir sy thily phan cac phan tir phosphoryl hoa,
cha yéu 1a tir pyrophosphate xtc tac phan mg ndi dai chudi polyisoprene dudi tac
dong cua enzyme transferase xuc tac phan tmg ndi dai chudi polyisoprene (Lynen,
1969). Qua trinh thuy phan pyrophosphate vo co (PPi) phu thudc chi yéu vao hoat
tinh dic trung cta enzyme pyrophosphatase kiém va enzyme pyrophosphat
fructose 6-phosphate phosphotransferase (Prevot va ctv, 1987; Zeng va ctv, 2009).

d’Auzac (1964) di tim thiy twong quan rat c6 nghia thong ké r=+0,840
gilta nang lugng phosphate linh dong (labile energising phosphate) va hoat dong
sinh tong hop dugc do in vitro nhd sy chuyén hoa cua acetate 2'*C thanh cis-
polyisoprene phong xa va giita nang lugng phosphate linh dong nay voi ning suat
cua cay. Tuong tu, Subronto (1978), Eschbach va ctv (1984) cling da chung minh
trong quan truc tiép gitra ham luong Pi cia ma va ning suit & mot sé dong vo
tinh. Kich thich ¢ tic dung hoat hoa trao doi chat cia mach mu ciing 1am ting
ham Iugng Pi (d’Auzac va Pujarniscle, 1959; Eschbach va ctv, 1984). Hai hién
tugng nay hinh nhu c6 lién quan véi nhau. Van de Sype (1984) x4c nhan rang Pi
c6 xu hudng gidm trong thoi ky qua dong la thoi gian rung 14 va ra 14 méi, cay tap
trung hoat dong trao do6i chat vao viéc phuc hdi bd mdy quang hop va giam bét cac
hoat dong tong hop khac. Ham lugng Pi thap trong thoi ky nay khang dinh sy
gidm sut hoat dong ctia mach mu.

Silpi va ctv (2004) nhan thay ham lugng Pi cia cdy dang cao mu thi cao
hon rat nhiéu so voi cay khong cao, diéu nay chimg to khi cao ma da hoat hoa qua
trinh trao d6i chat sinh téng hop mu cao su.
1.8.2.5 Ham lwong Magnesium (Mg®")

Nhin chung, Magnesium thuong dugc xac dinh ham luong tong s trong
mi1, khong phan biét né dugc phan bd trong té bao chét hay tap trung trong sérum
lutoid, Mg?*c6 thé c6 nhitng vai trd khac nhau néu khong noi 1a trai nguge nhau.

Mg®" 1a mot chit hoat hoa khong thé thiéu duoc trong hoat dong ctia nhidu enzyme
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trong mu ATPase (Chrestin va ctv, 1985) transferase (Skilleter va Kekwick, 1971;
Jacob va ctv, 1981) PEP carboxylase (Jacob va ctv, 1979, 1981), pyrophosphatase
(Jacob va ctv, 1986). Mg?* ciing con 1a chat tc ché mot s6 enzyme khac nhu
invertase va acid phosphatase cung véi nucleotide phosphatase (Tupy va Primot,
1976). Chuc nang khac nhau cia Mg®" mét 1an nita duoc phan anh béi hién tuong
can bang & trong mu va ching ta c6 thé thdy méi quan hé phirc tap gitra Mg?* va
nang suét.

Subronto va ctv (1978) da chung minh twong quan nghich cé nghia gitra
Mg?* va ning suét. Diéu nay co nghia 13, trong thi nghiém, vai trd ciia Mg?* trong
qua trinh trao doi chat ctia cay 1a chat hoat hoa enzyme té bao chat chiém wu thé hon
s0 v6i chirc nang lam mat 6n dinh mu. Mg2+ c6 thé phan 4nh su ting cudng hoat
dong trao d6i chat nhung diéu d6 khé nhan thay hon va phic tap hon so véi Pi.
1.8.2.6 Ham lwgng Thiols (R-SH)

Néu nhu Thiols ¢ vai trd quan trong trong viéc bao vé mang cic bio quan
cia mu bang cach biy cac dang oxygen hoat hod, 1am 6n dinh hé keo ctia mu va
dong chay thuan loi, thi déng thoi no 13 chat hoat hoa mét sd enzyme chu yéu trong
mu, vi du nhu invertase, pyruvate kinase (Jacob va ctv, 1981, 1982). Cho nén,
Thiols c6 kha ning thiic ddy cudong do bién dudng va sy tai sinh trong mach mu.

Do vay, ham luong Thiols trong mua ¢6 y nghia rat quan trong, dudng nhu
sy thiéu hyt Thiols c¢6 thé 1am hong chirc ning ciia mach mii vé mit phan chia cac
t6 chirc bao cling nhu hoat dong trao doi chit va hau qua 1am giam ning suit.
Nhiéu tac gia dd chimg minh mdi twong quan tryc tiép giita ham lugng Thiols va
nang suét (d’Auzac, 1965b; Cretin va Bangratz, 1983; Eschbach va ctv, 1984;
Jacob va ctv, 1984; Nguyén Thity Hai va D6 Kim Thanh, 1993).
1.8.2.7 Pién thé oxy héa-khir (RP)

Mach mu 1a noi c6 hoat dong trao ddi chit manh mé bai sy tai sinh vat liéu
té bao gitra hai lan cao, va do vay, do 1a noi ¢o nhiéu phan Gng oxy héa va phan
mg khtr xdy ra lién tiép. Su téng hop isoprene, mot mit 1a cac qua trinh di hoa loai

oxy hoa sinh ra ning lugng sinh héa va chit khir (qua trinh duong phan); va mat
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khac, 14 qua trinh dong hoa cao su lién quan véi cac phan tng kht, tiéu hao ning
luong. Nhitng két qua gan day ciing chtirng minh tdm quan trong ctia mot s6 phan
g oxy hoa va khtr lién quan dén tinh bén virng ctia mang (Chrestin, 1985).

Pién thé té bao chat thudng mang tinh khir (-5, -50 mV) va dién thé serum
lutoid thudng mang tinh oxy héa (>50 mV) (Prevot va ctv, 1984), do vay dién thé
ctia mu co thé 1a mot s6 do vé can bﬁng trao ddi chat va tinh trang 6n dinh ctia mu.

RP mang tinh khir mot mat phan anh sy toan ven va chtrc nang hiéu qua cua
céc thanh phan can té bao (nhat 13 hat lutoid), mat khac dién thé khir con chung to
mot méi trudng thudn loi dé xay ra cac phan Gng khtr dong hoa tai tao isoprene, c6
loi cho ning suat. Noi cach khac, dién thé cang mang tinh khtr thi kha ning san
Xudt mi cang cao (Prevot va ctv, 1984). Bén canh do, khi thoi gian tai sinh mu
giita hai lan cao duoc gia ting, diéu nay giy giam dan hoat dong trao doi chat,
dugc phan 4anh bdi su gia ting ham lugng dudng, TSC 6n dinh sau khi ting tam
thoi va RP cling ¢6 xu hudng tang.

1.9 Chén do4n tinh trang sinh 1y ciia hé thong tao miu

Phan tich cac thong s sinh 1y va sinh héa c6 thé cung cap nhiing thong tin
hitu ich vé tinh trang sinh 1y ctia hé thong tao mi trong mbi quan hé véi dong chay
va su tai sinh mu 1 hai yéu td quyét dinh dén ning suit ma cao su. Nhu vdy, voi
két qua phan tich cac thong s6 sinh 1y mu, chung ta c6 thé chan doan tinh trang
sinh 1y ctia hé thong tao mu (goi tat 1a chan doan mu).

1.9.1 Lura chon thong sb sinh Iy ma

Viéc lya chon cac thong s6 dé phan tich phu thudc vao muc do twong quan
gitra chung va nang suét trong diéu kién nhat dinh (Eschbach va ctv, 1983; Jacob
va ctv, 1986). That ra, d6i khi rat kho c6 dugc mot twong quan c6 nghia giita mot
thong s va ning suat, vi ning suit cling nhu cac hién twong sinh hoc khac phu
thudc vao sy can bang hai hoa giita cac yéu té giéi han. Nhu vay, sé rat can thiét
phai xem xét dd tin cay va tinh 1ap lai cia mot thong $6.

Viéc lya chon cac thong s6 sinh ly dé st dung phu thudc vao tam quan

trong cua chung trong co ché 1ién quan vdi nang suat, nhung cling phai suy xét dén
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tinh d& dang thao tac va dd tin ciy cua phép do cac thong sé d6. Vi viy, trong
nghién ctru thuong phén tich nhiéu thong sé nhung chi c6 bon thong sé chinh dé
thuc hién va c6 do tin cdy cao, do la ham lugng duong, lan vo co, Thiols va TSC
(Jacob va ctv, 1986). Vi du pH mu nuéc ¢ thé thuc hién dé& dang ngay trén vuon
cao su bang cach nhung dau dién cuc vao mu nudce va do bang may do pH cam tay
va thu dugc két qua trong vong 1 - 2 phut. Tuy nhién trén thuc té, chi sau vai lan
do, mu cao su da dong va bit kin céc 16 héng trén bé mat dién cuc va két qua do
khong con chinh xac. Mot vi du khac 1a chi s6 nat éng mu c6 thé do mot cach dé
dang bang cach dong thé tich mi nudc thu duge trong 5 phut dau sau khi cao va
sau d6 chd dén khi mi ngung chay thi dong tong thé tich mu nude. Nhu vay, mdi
k¥ thuat vién chi thuc hién khoang 4 - 5 mau/ngay va phai chd doi ¢ ngoai vuon
cao su dén khi mii ngung chay (c6 thé kéo dai dén budi chiéu). C6 thé thuc hién
phan tich bén thong sd sinh 1y mu bang cach chiét xuat ngay tai vuon cdy hang
trim mau mdi ngay, sau d6 tién hanh do cac thong sé trong phong thi nghiém voi

trang thiét bi twong d6i don gian ma phong thi nghiém nao ciing co.
1.9.2 Anh huéng ciia thoi diém ldy mau

Bién dong mua vu cling dong vai tro 16n trong qua trinh sinh téng hop mu
(Van de Sype, 1985), do viy, phai tinh dén ca nhitng dao dong dé c6 nhing hiéu dinh
can thiét. Ngoai ra, nhitng khé khan vé thoi tiét (mua mua, mua khoé - han ché vé mat
cung cap nude) ciing nhu thoi ky rung 14 va moc 14 méi déu can duoc xac dinh dé tim
ra thoi diém 1y mAu phu hop. Tai Viét Nam, mua vu lay mau thich hop nhét 1a tir
thang 10 dén thang 12 (Nguyén Thay Hai va DS Kim Thanh, 1993). Trong thoi gian
nay, ning suat mu dat cao nhit nén c6 nhiéu kha ning phat hién cac yéu té han ché
dén Iugng mu thu hoach. Mit khéc, tinh on dinh cila cac thong s6 trong giai doan nay
cho phép danh gia chinh xéc tinh trang sinh Iy ctia hé théng tao mi. Can chu ¥ rang,
trong chu trinh sinh dudng ciia cy Hevea, ¢ thoi diém nghi dong (rung 14 va moc 14
moi) ¢6 su bién dong 10n ctia vai thong s sinh 1y mu, su thay d6i nay c6 thé xuat hién

tham chi trudc khi 14 rung nhu ham lugng dudng tang, TSC tang, ham lugng Pi giam
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va ti 16 Mg/P ¢6 xu huéng ting (d’Auzac, 1960). Do vdy, chan doan sinh 1y khong

nén thyc hién vao giai doan trudce va sau mua thay 1a.
1.9.3 Pac tinh sinh ly ciia dong vé tinh

Céc thong s sinh Iy mi mang dic trung cua timg dvt, vi viy di c6 nhiéu
nghién ctru nham phan nhém dvt theo dic tinh sinh 1y va c6 thé chia thanh ba
nhém c6 hoat dong trao d6i chat manh, trung binh va cham (Gohet va ctv, 1997;
Do Kim Thanh va Kim Thi Thuy, 2003; Gohet va ctv, 2008). Dya trén két qua nay
c6 thé xac dinh ché d6 cao va kich thich phu hop véi sinh 1y ciia cdy. Chan doan
mu phai ¢6 ich dé dinh hudng ché d6 thu hoach mu thich hop tranh suy kiét cho hé
thong tao mu hodc 1am gia ting nang suat ma khong giy nguy hai trong nhiing

diéu kién cu thé cua vuon cay.

1.9.4 Hi¢u chinh két qua

Jacob va ctv (1988) cho rang két qua phan tich cic théng sb sinh 1y mu
khong nén duoc xem 1a gid tri tuyét ddi, duy nhat ma can phai xét dén cac yéu to
lién quan nhu ché d6 cao, ché dd kich thich, tinh trang mat cao, yéu t6 thoi vu va
tinh trang bénh hai.

Do Kim Thanh va Nguyen Anh Nghia (1997) cho thiy miéng cao di chuyén
dan tir cao xudng thip qua cac nim cao ¢ tac dong dén thong so sinh 1y mi. Ham
luong dudng giam dan khi miéng cao di chuyén gan téi gdc cay; nguoc lai, TSC
va Pi thi ting dan; ham luong Thiols thi khong thay d6i. Do vay khi nhan xét két
qué phén tich cac thong sé can cha y dén vi tri miéng cao.

P4 Kim Thanh va ctv (2001) dd nghién ctru vi tri 1y mau ma phia dudi
hodc phia trén miéng cao cho thay co thé lay mau tryc tiép trén miéng cao sau khi
da cao mu. Ngoai ra dé tranh 18 thudc vao ngudi cao mu, ¢ thé lﬁy mu br?mg cach
chich mu ngay phia duéi miéng cao. Cac két qua nghién ctru nay gép phan xdy

dung tiéu chuan ldy mau mii phan tich thong s6 sinh 1y (Bo NN&PTNT, 2006).
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1.9.5 Xay dung ngwong tham khio cac thong so sinh 1y mi

Jacob va ctv (1987) da xay dung gia tri tham khéao (reference values) cac
thong sb sinh Iy mu cho dong vo tinh GT 1 tai Cameroon. Ngudng gia tri tham
khao gdm c6 nhiéu thong sb, mdi thong sé duoc phan thanh nim nhém tir rat thap,
thip, trung binh, cao va rit cao. Py la nhing gia tri tham khéo ban dau mang tinh
dinh hudng, can thiét xay dung ngudng gi tri tham khao chi tiét hon.

Tuong tu Do Kim Thanh va Kim Thi Thuy (2003) da xay dung gia tri trung
binh céac thong sb sinh 1y mil qua tdm nam theo ddi trén mudi dong vo tinh cao su.
Hién nay, trong nudc dang khuyén céo trong trén dién rong nhiéu gidng méi do
Viét Nam lai tao. Do vay, can thiét nghién ctru xdy dung ngudng gia tri tham khao
cac thong sb sinh 1y mu cho ting dong vo tinh nham xac dinh ché d6 cao va kich
thich hop 1y dé toi wu hoa tiém nang ning suat cia timg dong vo tinh. Ngudng gia
tri tham khao méi can c6 cac khoang cao, thap chi tiét hon.

1.10 Céc phwong phép chan doan dwoec sir dung trén ciy cao su
1.10.1 Phwong phap chan doan dinh dudng

Beaufils (1957) da dé xuat phuong phap chan doan dinh dudng thong qua
viéc thu thap va phan tich mau 1a va dat trén vuon cdy cao su nham danh gia tinh
trang dinh dudng khoang cta cdy cao su dé khuyén céo ché do phan bon hop 1y.
Phuong phap nay duoc 4p dung rong rdi cho dén hién nay.

1.10.2 Phuwong phap chan doan mu

Jacob va ctv (1986) dé xuat nham danh gi4 tinh trang sinh 1y ctia hé thong
tao mu duya trén cac thong so sinh héa ma nude. San pham tir cay cao su mang tinh
dic thu 1a san phim phy (by-product) ctia qua trinh trao ddi chat cua ciy trong.
Diéu nay ¢ nghia la san pham nay khong tu sinh ra va ciing khong bi mat hay hu
hong néu khong thu hoach. Nang sudt mu phu thude nhiéu vao ché d6 thu hoach
mi (bao gdm ché do cao va st dung chét kich thich). Néu gia ting cudng do cao
hodc nong d6 ciing nhu tan suat st dung chét kich thich qua cao s& lam gia tang
ning suét trong thoi diém nhit dinh, sau d6 ning suit s& giam di. Vi vay, dé can

bang giita ché d6 thu hoach mu va sinh 1y cta ciy, chan doan sinh 1y mu 14 cong
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cu danh gid tic dong cua ché d6 thu hoach mu ¢ murc thich hop véi tinh trang sinh
1y cia hé théng tao mu, tranh viéc thu hoach qua muc hoac dudi muc tiem nang
ning suat cua cdy. Tom lai, phwong phap chan doan mu dinh lugng hoa tinh trang
sinh 1y ciia hé thong tao mu; va tir 46, dé xuat ché do thu hoach mu thich hop dat
ning suit cao va bén virng vé lau dai.

Dic diém cua phuong phap chan doan mu 14 chan doan trén quan thé khéac
voi chan doan bénh trén nguoi hodc dong vat la chan doan c4 thé. Do vay, viéc léy
mau dé phan tich can dam bao tinh dai dién, chinh x4c va d& thuc hién tai vuon cay.
1.11 Tinh hinh nghién ciru va ing dung phwong phap chian doan mi trén thé
gidi va trong nudc
1.11.1 Thé giéi

Theo Gohet va ctv (2008) phuong phap nay hi¢n dang dugc 4p dung tai cac
cong ty cao su dai dién tai Chau Phi (SIPH va SOCFINCO tai Bo bién Nga,
SAPH, GREL tai Ghana), Trung Qudc (Gao Xinsheng va ctv, 2008), Indonesia
(Michelin, SOCFINDO v.v...). Cac nudc trong cao su khac nhu Thai Lan, An Do
(Nair, 2003), Sri Lanka va Malaysia do dién tich tiéu dién chiém da sd nén chi gioi
han & murc nghién ctru cac thong sb sinh 1y sinh hod, chua trién khai dai tra.

1.11.2 Viét Nam

Phuong phép chan doan sinh Iy mu dang dugc nghién ciru va ung dung thir
tai cong ty cao su Dong Phii. Hién nay, cic cong ty Dong Nai, Dau Tiéng va Tay
Ninh dang c6 yéu ciu tng dung trén dién tich kinh doanh cua cong ty. Tap doan
Cong nghiép Cao su Viét Nam yéu cau xdy dung quy trinh dé ban hanh 4p dung
trong toan nganh.

1.11.3 Linh vuc &ng dung

Phuong phap chin doan sinh Iy ma c6 kha ning tng dung trén mot s linh
vuc nhu sau:

e Chon giéng: Trong cac thi nghiém tuyén non gidng cao su, hién nay dang

dé nghi bd sung chi tiéu theo ddi 1 cac théng sb sinh 1y mu nhu 1a chi tiéu danh



37

gia vé dic diém sinh 1y cua gidng trong giai doan cdy non (P4 Kim Thanh va ctv,
2014; Phen Pherun va ctv, 2016).

e Phan nhom gidng: Két qua phan tich cac thong sb sinh 1y cho phép phan
nhom cac dong vo tinh cao su theo dic diém sinh 1y cia timg gidng, tir d6 d& xut
cac bién phap k¥ thuat thu hoach mu thich hop.

e Nghién ctru hién twong kho mit cao: Phan tich cac théng sb sinh 1y mu
cho phép theo ddi céac biéu hién sinh 1y ctia cay kho mat cao.

® Trén vudn cdy kinh doanh: Chan doan mu duoc xem 13 cong cu méi giup
cho nguoi lam cong tdc quan 1y ky thuat danh gia tinh trang thu hoach mu trén
vuon cay ding tiém ning ning suat cua gidng, tranh trudng hop thu hoach mu
dudi mirc tiém ning hodc qua mirc tiém ning cua cay.

1.12 Nghién ciru tuyén non gidng cao su

Cao su (Hevea brasiliensis) 1 cdy 1au nim nén qua trinh tao tuyén giong
kéo dai va tén kém dd lam han ché tc d6 cai tién giéng. Dua vao tinh biéu hién
sém va 6n dinh cua cac dic tinh & giai doan non, cac nha chon giéng da nghién
ctru nhiéu phuong phap tuyén non giéng cao su.

1.12.1 Két qua nghién ciru tai cac nwéc trén thé giéi

Nghién ctru ctia Bobilioff (1923) cho thiy c6 su trong quan chit giira sb vong
6ng mi v6i nang suat. Tuy nhién, néu chi dya vao két qua giai phau hoc don thuan dé
tuyén non sé& cho két qua khong thoa dang. Nam 1964, Wycherley da thir danh gia
ning suat dya vao sinh truéng lic mé cao nhung khong thanh cong. Narayanan
(1974) nghién ctru nhiéu chi tiéu giai phiu vo (sb vong dng mu, khoang cach giira
nhitng vong dng mu, duong kinh dng mu, duong kinh 6ng sang, d6 day vo...), nhung
chi thay c6 s6 vong 6ng mu trong quan nhiéu dén ning suat mu.

Ho (1972) va Tan (1976) cho rang ning sudt va sinh truéng c6 mdi twrong
quan v6i nhau, tuy nhién viéc danh gia ning suit cdy truong thanh dya vao sinh
truéng cua cdy non khong dang tin cay. Ho (1976) cho biét mdi trong quan giira
mot s6 chi tiéu giira giai doan cdy truong thanh qua 5 ndm cao dau va giai doan

cdy non nhu sau: ning sudt c6 hé sé twong quan r = 0,57 - 0,77, chi sd bit éng
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mu c6 hé s twong quanr = - 0,73" va sé vong dng mu cb hé sd twong quan r =
0,25

Céc nha chon gidng Trung Qudc sir dung phuong phap du doan ning suat &
giai doan cdy truong thanh bang cach phan cip luong mu chay Ga ra sau khi cat
doc phién 14 (Zhou va ctv, 1982). Phuong phap nay d& gip sai sb 16n vi rat kho
phan cip chinh x4c bing mét v6i sb luong giéng nhidu. Henon (1984) d3 nghién
ctru cac chi tiéu giai phiu vo trén cdy non (s6 vong éng mu, d6 day vo chira dng
sang, dién tich bé mit tia 16i...) va nhan thiy cac chi tiéu nay rat it hoic khong
trong quan voi ning sudt ¢ giai doan truong thanh. Ngoai ra con ¢ cac phuong
phap du doan ning suat dua vao cac chi tiéu sinh 1y nhu chi s6 bit mach mi (Ho,
1972&1976), cuong d§ quang hop (Samsuddin va ctv, 1987), cac dac tinh sinh hoa
nhu acid nucleic trong mi (Tupy, 1969a), ham lugng dau trong 14 mam (Fernando
va De Silva, 1971), cac dic tinh hoa hoc nhu thanh phan NPK trong mi1 cao su (Ho,
1976).

Nhin chung, cdc phuong phap tuyén non ning suat dua vao céc chi tiéu
gian tiép cho thdy kho dat do chinh x4c cao nén hién nay cac chi tiéu nay it
duoc st dung dé tuyén non giéng cao su. Bén canh cac phuong phéap tuyén
non ning suit dua vao cac chi tiéu gian tiép, nhiéu nghién ctru tim kiém mdi
twong quan tryc tiép giita ning suat cdy cao su giai doan non va ning suat cay truong
thanh.

Theo Dijkman (1951) phuong phap Testatex chi hitu hiéu dé loai trir cay co
ning suat kém va kho phan biét duoc gitra giéng c6 ning suat cao va trung binh. Tir
nim 1931 dén 1938, Morris va Mann di kiém tra va cai tién phuong phap cao nho
cia Hamaker, hai ong dung dao cao nho trén ciy non 3 - 4 tudi v6i ché do cao
trong tu & cdy 16n (S/2 d3) trong nhiéu nhat cao lién tiép va sdy kho can khoi
luong mu chay ra dé danh gia tiém nang ning sut clia giéng, phuong phap nay
dugc goi 1a Morris - Mann — Hamaker, dugc Malaysia cai tién ap dung trén cdy

cao su 2 - 3 tudi (Tan va Subramaniam, 1976) va trd thanh mét phwong phéap kha
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phé bién dé tuyén non ciy cao su, dang duoc ap dung & hau hét cac qudc gia trong
va phat trién cao su trén thé gidi trong d6 c6 Viét Nam.

Tir cac két qua nghién ctru tai Malaysia, Ho (1976, 1979) di nghién ciru va
thiét 1ap phuong trinh twong quan giira nang suat ciy non va cay truong thanh.

Tuong tu, khi nghién ctru trén cay thyc sinh, Tan (1987) ciing tim thiy c6
su twong quan giita ning sut cay truong thanh & 5 nim cao v6i ning suét ciy non
& 33 thang tudi. Bén canh d6, Tan (1987) ciing cho biét thém rang nghién ciru két
hop ba chi tiéu niang suat, chi so bit mach mu va s6 vong 6ng mu ciing khong nang
duoc hi¢u qua tuyén non so vo1 viéc tuyén chon don thuan chi tiéu nang suit.
Gnagne (1988) cho rang ning suat khong kich thich vdi ché d6 cao S/2 dl 1a
chi tiéu tuyén non tét.

Nim 1995, Clement-Demange va ctv da danh gia cac thong s6 di truyén dua
trén két qua tuyén non cay cao su & Cote d’Ivoire. Thi nghiém tuyén non duoc tién
hanh qua hai budc gdm tuyén non trén cay thuc sinh va sau d6 tuyén lai nhiing giéng
da chon loc dudi dang cay ghép (dong vo tinh). Két qua tuyén chon cho thay ddi véi
cay thuc sinh thi tuyén non ning suit c6 hiéu qua hon tuyén non vé sinh trudng.
Ngoai ra, nén giam cuong do chon loc & giai doan tuyén non cdy thuc sinh dé dam
bao cau trac di truyén cta quan thé cho viéc danh gia & giai doan sau. Tuyén non
ngoai muc dich chon loc nhanh nhimg dong vo tinh trién vong con gitp cho céc
nha chon gidng trong nghién ctru di truyén s6 luong dé phat hién sém nhitng dong
vo tinh 6 thé 1am bd me tét. Diéu nay c6 y nghia quan trong trong viée rat ngan thoi
gian chon gidng cling nhu ting toc do cai tién ngudn di truyén cdy cao su
(Simmonds, 1969; Gilbert va ctv, 1973; Nga and Subramaniam, 1974; Tan, 1987,
Mydin va ctv, 1990; Tuy, 1998; Gongalve va ctv, 1998, 2004).

1.12.2 Nghién ctru tuyén non giong cao su ¢ Viét Nam

Nam 1966, nghién ctru cua Poliniére va d’Auzac tai Viét Nam cho thr?iy

dong vo tinh nao ¢ nang sudt mi cao s& 6 ham lugng glucide trong mu cao, ti 18

N mu/N 14 cao, s0 lugng vong 6ng mu nhiéu.
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Sau nam 1975, Vién Nghién ctru Cao su Viét Nam da nghién ctru tham do
mot s6 phuong phap nhu Testatex cia Cramer, cao nhoé Hamaker - Morris - Mann,
chich ma RRIC va nhén thdy phwong phap Hamaker - Morris - Mann kha thi hon
nén da s dung dé tuyén non cac dong vo tinh tir cay lai va giong méi nhap noi (Lé
Hoang Ngoc Anh, 2006). Nam 1983, phuong phap Hamaker — Morris — Mann dugc
ap dung dé tuyén 51 dong vo tinh cta vu lai d4u tién nam 1982 ctia Vién Nghién ctru
Cao su Viét Nam. Két qua di tuyén dugc 15 dong xuat sic va trong d6 c6 6 dong vo
tinh van tiép tuc khang dinh dic tinh cao san va dang dugc khuyén cdo ra san xuét
bao gdm RRIV 1, RRIV 2, RRIV 3, RRIV 4, RRIV 5 va RRIV 103 (Lé Hoang
Ngoc Anh, 2006).

Tir nam 1983 dén nay, phuong phap Hamaker — Morris — Mann dugc Vién
Nghién ctru Cao su Viét Nam sir dung dé tuyén cac cdy cao su lai tao hang nam.
Nhiing két qua ban dau cho thdy nang sut va sinh truéng cta dong vo tinh & giai
doan non tuong quan vdi cac dac tinh nay cia dong vo tinh khi truéng thanh hon
1a cua cay thuc sinh non. Nhiéu dong vé tinh wu ti & giai doan non ciing 1a nhiing
giéng xuét sic khi trudng thanh (Ngdé Van Hoang, 1987; Tran Thi Thay Hoa,
1998). Cac nghién ciru trén cho biét rang cac dic tinh sinh trudng, ning suat va do
day vo trén cdy non 2 - 3 nim tudi cé twong quan thuan va rit ¥ nghia véi chinh né
& giai doan cay trudng thanh, theo d6 hé so twong quan vé sinh truong lar = 0,42 -
0,637, nang sudt lar = 0,38 - 0,77 va do day volar=0,41-0,51" . Bén canh
d6, cac nghién ctru nay ciing cho biét tuyén non trén cy dong vo tinh c6 do tin ciy
cao hon trén cay thuc sinh, dong vo tinh giai doan 28 thang tudi twong quan chat véi
chinh no trén ciy trudng thanh vé sinh truong, kha ning tring 1ap kha cao (khoang
75%) gitta dong vo tinh dan dau vé ning suat khi tuyén non va dong vo tinh ning suat
cao & giai doan truong thanh va phan 16n cac dong vo tinh ciy non van duy tri dic
tinh vé sinh truéng va ning suat khi truong thanh.

Nhin chung, cac phuong phép danh gia tryc tiép trén chi tiéu nang suat déu
cho thay kha ning du doan dic tinh cdy truong thanh dya vao ning suat giai doan

non. Trong cic phuong phap cao nhé dé du doan ning suat cdy trudng thanh,
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phuong phap Morris - Mann - Hamaker cho két qua tuyén chon chinh x4c hon nén
duoc nhiéu noi ap dung. Trudc day, tuyén non chi dya vao ning sut va sinh truong,
nhung hién nay cac nha chon giéng ciing quan tdm dén nhiéu chi tiéu khac trong
tuyén non nhu: dic diém hinh thai, bénh hai va dic tinh sinh Iy ma (Ho, 1979; Tan,
1981, 1987, 1998; Clément-Demange va ctv, 2001). Két qua tuyén chon gidng tai cic
nude va tai Viét Nam trong thoi gian qua dd san sinh nhiéu dvt méi tién bo c6 sinh
trudong khoé, ning suit cao, sém. Tuy nhién, cac dvt ndy c¢6 chung dic diém 1a ham
lwong duodng thap, Pi kha cao va Thiols & mitc trung binh. Do d6 cac dvt nay thuong
dap ing kém véi chét kich thich, mic d6 ting vanh khi cao kém va c6 ti 16 KMC kha
cao. Nguyén nhén 1a do trong qua trinh tuyén gidng da tap trung vao chon cac dvt dat
duoc hai chi tiéu 1a sinh truéng khoé va ning suat cao & giai doan ciy non va da bo sot
cac dvt c6 dic tinh sinh 1y tot dam bao ning suat cao bén viing trong sudt chu ky thu
hoach mu kéo dai trong hai muoi nim. Dé giai quyét van dé nay, can thiét nghién ciu
b sung chi tiéu cac thong s sinh Iy mu trong tuyén chon gidng. Ngay nay, v6i phuong
tién may tinh c4 nhan ngay cang manh gitp giai quyét cac thuat toan thong ké tuong
d6i phtrc tap v6i nhiéu chi tiéu nghién ctru mot cach nhanh chéng va hiéu qua. Chinh vi
vay da dé nghi tién hanh nghién ctru tuyén non duya trén ning suat va bon thong sb sinh
Iy ma nhim muc dich bd sung thém chi tiéu nghién ctru vé gidng cao su. Dé xtr Iy sb
liéu véi nhiéu chi tiéu nghién ctru can str dung phuong phap phan tich thong ké da bién

cu thé 1a phuong phap phén tich thanh phan chinh dé gii thich két qua.

1.13 Kho mat cao trén cay cao su

Su xuét hién cia KMC trén cdy cao su dd xay ra tir lau ké tir khi bat dau
trong cao su dén nay. Thong thudng, trén vuon cdy ludn cé khoang 3-5% cdy
KMC ma nguyén nhan van chua duoc biét r3. Vi ty 16 nhu trén, KMC da gay ra
t6n that vé mat kinh té rat 1on c6 thé lam giam 5 - 15% ndng suat mil cao su..
Nhiéu nd luc d3 duge thuc hién nhung vin chua tim ra nguyén nhan chu yéu giy

ra KMC.
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1.13.1 Tri€u chirng

Pic diém chung cia KMC 1a cdy ngimg cho mu dot ngdt hodc giam dan
lvong mu dén khi kho han. Trén miéng cao c6 thé thiy 16p vo hoa niu ndm sat
tuong t?mg nén trude day con goi la bénh vo nau (brown bast) hodc 1a bénh hoai tir
mo libe (phloem necrosis) (Nandris va ctv, 1999). Mau vo tu nhién thay ddi tir
vang nhat dén vang nau rdi dat toi nau t6i dén ndu xam. Phan vo hod nau nay lan
truyén vé phia trén va phia dudi miéng cao theo hudng éng mu va sau do toan thé
mat cao bi khd. Tri¢u ching khac tram trong hon 1a vo cay co thé bi nut bung ra.
Piém chung cia cdy KMC 1a cdy chi khong cho mu chir cdy khong chét, do cay
khong duoc tiép tuc cao ma nén chu vi than ciia cdy KMC thudng to hon ciy binh
thuong. C6 truong hop cdy hoan toan khong cho mua va khong cé biéu hién thay
d6i hinh thai bén ngoai 16p vo.
1.13.2 Nguyén nhan

Nhiéu nghién ciru tim hiéu ngudn iy nhiém bénh (pathogen) da cho thay
khong co mébi lién quan voi ngu@)n nam, vi khuan hoic cac viroid & mé cay bi bénh
(Varma va ctv, 1999; Ramachandran va ctv, 2000). Do vay, nguoi ta khong goi 1a
bénh khé mat cao ma da sb y kién cho réng do6 chi 1a mot hién tuong r6i loan sinh
1y ctia cAy cao su ma nguyén nhan cu thé chwa duoc biét (Auzac va ctv, 1989).
1.13.3 Két qua nghién ciru KMC

KMC ciing phu thudc vao yéu t6 khai thac nhu cao cuong d6 cao thi KMC
nhiéu hon, kich thich nhiéu thi KMC ciing nhiéu hon, khai thac cang nhiéu nim thi
ti 16 KMC ciing ting theo (Bealing va Chua, 1972; Nguyén Ning, 2003). Theo
Sookmark va ctv (2006) khai thac véi cuong dd cao cao va kich thich qua mirc
gy stress sinh hoc din dén cdy bi KMC. Biéu hién dau tién cua stress 1a sy tich ty
kiéu phan g oxygen (reaction oxygene species, ROS) lam gia ting hoat tinh khr
NAD(P)H trén mang hat lutoid, két qua lam v& hat lutoid. C6 nhiéu enzyme tham
gia bao vé tranh tac hai tir ROS bang cach khir nhitng oxgen hoat hoa phat sinh
trong qua trinh bién dudng cua té bao éng mu, trong sé d6 gdm co superoxide

dismutase (SOD), ascorbate peroxidase (APX), glutathione peroxidase (GPX).
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Sookmark va ctv (2006) cho raing mirc d6 hién dién cac enzyme ndy trong mu
nuée (latex) khac nhau giita cay binh thuong va cdy KMC. Két qua sau mot nim
khao sat cho thay: Mirc d6 hién dién ciia GPX trén cay KMC cao hon c6 ¥ nghia
s0 voi cdy binh thudng. Tuy nhién trén dvt c6 ning sut cao cling c6 mirc GPX
cao hon so voi dvt c6 ning suét thip. Do vdy, dic tinh nay khong thé xem nhu
biéu hién cta hién twong KMC. Lacrotte va ctv (1997) di phat hién ti 16 KMC ting
cao khi str dung chit kich thich ethephon 10%. Vi ché d¢ kich thich qua muc nay
da cho thdy ham luong duong sucrose, Thiols va DRC giam manh trong khi ham
lugng 1an vo co thi tang cao.

Yéu t6 dinh dudng trong dat nhu dat nghéo dinh dudng co ti 1¢ kho mat cao
cao hon, nguoc lai trén loai dat c6 do phi cao thi ti 1€ cay kho mat cao cling cao.
Sy ton tai ciia kim loai ning nhu Mangan, nhom trong dt ciing c6 gop phan gay ra
ty 1€ cdy KMC cao (Pang Kim Mui, 2012; Binh Thanh Nguyen and ctv, 2016).
Joseph (2006) phan tich mau dat & vung ré ciy cao binh thuong va cay kho miéng
cao hoan toan cho thay rang pH dat va ham luong nhom trao ddi cao mot cach co
¥ nghia. Ham luong C hitu co, P, K va Mg dé tiéu thi thip trong ving ré cay kho
miéng cao hoan toan cho thdy méi truong dat acid cao va hon nira n6 s& lam giam
cac loai dinh dudng dé tiéu. So sanh ham lugng dinh dudng cia latex tir nhiing cay
binh thuong va ciy kho timg phan cho thdy c6 sy khac biét co y nghia vé ham
luong P, K va Mn. Ham lugng P va K thap trong cdy kho timg phan nguoc voi
ham luong P va K cao trong 14 va vo cho thiy su hiéu qua sy van chuyén thip hon
trong nhiing cdy da bi tac dong. Yéu t6 moi trudong sinh thai ciing gop phan anh
hudéng dén tinh trang KMC ctia ciy. Cdy cao su bi KMC nhiéu hon khi cao trinh
tang (Do Kim Thanh, 1997), hodc ti 16 KMC cao thuong thay ¢ nhitng ving kho
han (Chandrasekhar va ctv, 2006). Dic diém di truyén ciing thé hién muac do kho
mat cao khac nhau, thong thuong nhitng dvt c6 ning suat cao kém theo ty 18 KMC
cao. Theo Mydin va ctv (1999) dvt RRII 105 ¢6 ty 1¢ KMC cao hon GT 1 gép 1,9

N
A

lan.
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Két qua nhiéu nghién ctru trén day da cho thdy KMC c6 thé 1a biéu hién cua
su rdi loan sinh 1y ctia cay cao su hon la tdc nhan do bénh hoac do sy thiéu hut
hodc do sy mat can bang dinh dudng trong dit. Vi vy, can thyc hién nghién ctru
mdi lién hé gitta KMC va céc thong s6 sinh 1y mi nham ning cao hiéu biét vé hién
trgng ndy. Diém khac biét cua nghién ctru nay 1a phan tich cac théng sb sinh 1y
mu theo timg cap d6 KMC, nhd vy c6 thé phat hién ra nhitng biéu hién mang tinh
dinh luong cua cac thong sb sinh Iy mu theo sy tién trién cia KMC. Déi tuong
nghién ctru 13 cac dvt pho bién trén vuon san xut va cac dvt méi duoc khuyén céo

gan day.
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Chuwong 2
NOI DUNG - PHUONG PHAP NGHIEN CUU

2.1 N§i dung 1: Nghién ciru @ng dung cac théng sé sinh Iy mi trong tuyén
chon gidng cao su
2.1.1 Vit liéu va dia diém

Nghién ctru da duoc thuc hién trén thi nghiém so sanh giéng quy mé nho
tai 16 STLKO4, Tram thuyc nghiém cao su Lai Khé, huyén Bau Bang, tinh Binh
Duong. Myc dich chinh 14 tim hiéu méi lién hé giita ning suat va cac thong so
sinh 1y mu & giai doan cay non 39 thang tudi va ciy truong thanh 84 thang tudi.

Vit li¢u thi nghiém bao gém 29 dong vo tinh lai hoa va bon dvt hién duge
trong pho bién ngoai san xuat d6 1a PB 235 (ddi chtng), GT1, PB 260 va RRIV 4.
Thi nghiém nay da dugc thuc hién vao giai doan cao non cua cay 39 thang tudi va
vao lic cdy truong thanh cia cdy 84 thang tudi. Thi nghiém duoc bd tri theo kiéu
khdi ddy dii ngiu nhién, 33 dong vo tinh, 3 1an 1ap lai, mdi 6 thi nghiém c6 8 cay.
Qua thoi gian kién thiét co ban c6 6 thi nghiém con lai 6 cay. So dd bd tri thi
nghiém va danh sach céc gidng thi nghiém néu trong Phu lyc 3.

Ché do cao 4p dung cho ca hai giai doan 1a S/2 d3 (cao miéng cao ngua, cao
nira vong xoan 6¢, cad mat ngay nghi hai ngay). Mdi lan nhac duoc cao trong mot
ngay trong khoang thoi gian tir 5:30 dén 7:00 giod sang.

Thoi gian thyc hién thi nghiém: nam 2007 (giai doan cdy 39 thang tudi) va
nam 2011 (giai doan cdy 84 thang tudi).

2.1.2 Chi tiéu quan tric va tin s quan tric
2.1.2.1 Niing suét

Giai doan cay non (39 thang tudi): Mdi dong vo tinh chon 8 ciy x 3 lan
nhic c¢6 vanh dong déu (khong chon cdy sinh truong khoe nhit). Ciy dugc mo

miéng cao & do cao 60 cm tinh tir mat dat, cao xa ba lat sau d6 quan tric ning suat
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mu lién tiép trong 10 lat cao trong thang 11/2007. Do lugng mu it nén sau mdi lan
cao mu nude duge danh dong bang dung dich acid acetic 2%. Sau mudi lat cao thu
hoach cuc ma déng dem vé phong thi nghiém hong kho sau d6 siy & nhiét do 105°
cho dén khi trong luong khong thay doi.

Ning sudt ma kho tinh bing gam/cay/lan cao (g/c/c) ctia mdi cay trong thi
nghiém duoc tinh bang cach ldy téng trong lwong mu khoé chia cho 10 lat cao.
Ning suat ctia 6 co s& 1a ning suat trung binh cta 8 cay/d co so.

Giai doan truong thanh (84 thang tudi): Vao nam cao thu hai, tién hanh
quan tric ning sudt ma cta 5 1at cao lién tiép trong thang 11/2011 trén 33 dong vo
tinh da dugc quan trac tir giai doan cdy non. Sau mdi It cao, dong gép mu nudc
cia 8 cAy/d co s6. Két hop véi xac dinh ham luwong cao su khoé (DRC) dé tinh
nang suat mu quy kho. Nang suat mu kho duoc tinh bang gam/cay/lan cao (g/c/c)
theo cong thure

Ning suat mu
kho (g/c/c)

n = sd cay trong 0 co sO

= [(Téng thé tich mi nude (ml) x DRC(%)]/100/n

2.1.2.2 Cac thong s6 sinh 1y mi

Céc thong sb sinh Iy ma bao gdm ham luong Pudng sucrose, 1an v co (Pi),
Thiols (RSH) va ham lugng chat kho (TSC) duoc ldy mau theo tiéu chuan nganh
s6 10 TCN 762: 2006 (B6 NN&PTNT, 2006) va phan tich theo phwong phap
chuan (Jacob va ctv, 1987; P4 Kim Thanh va Nguyén Thuy Hai, 1990). Ham
lugng Puong dugc xac dinh theo phuong phap anthrone, ham lugng 1an vo co (Pi)
dugc xéac dinh theo phuong phap Ammonium molybdate, ham lugng Thiols dugc
xéc dinh theo phan tng Ellman va TSC duoc xac dinh theo phuong phap sy kho.

Mau mu dung dé xac dinh cac thong s sinh Iy duwoc thu thap trén timg ciy
trong & thi nghiém va phan tich trong niam lat cao lién tiép trong thang 11 nim
2007 (giai doan ciy non 39 thang tudi) va dén thang 11 nam 2011 (giai doan cay
truong thanh 84 thang tudi) di thuc hién ldy mAu trén cung cay trong cac o thi

nghiém. Thang 11 1a thoi diém thich hop dé Idy mau phan tich cac chi tiéu sinh 1y
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mu (Nguyén Thay Hai va D& Kim Thanh, 1993). Két qua phan tich 13 trung binh
cta hai 1an 1ap lai cua mdi mau mu.
2.1.3 Xir Iy s liéu (Phu luc 6)

Ning suit (g/c/c) duoc phan cip theo Paardekooper (1965) dya trén gia tri
turong ddi so vai gia tri trung binh cua 33 dvt trong thi nghiém. Cac thong s sinh
1y mt duoc phan cép theo phan b Gauss dua trén gia tri twong ddi cia timg thong
sO so v6i do léch chuan cia tit ca dong vo tinh trong thi nghiém. Két qua ning
suat va cac thong sé sinh Iy mu duwoc phan thanh nim cip theo tht tu tir thap dén
cao nhu sau: cip 1 = rat thip, cap 2 = thip, cdp 3 = trung binh, cap 4 = cao va cap
5 = rét cao (Bang 2.1).

Bang 2.1 Phén cip ning suit (g/c/c) ctia 33 dong vo tinh trong thi nghiém

Cap Y nghia Ning suat (%)
1 Rt thap < 60%
2 Thap 60% - 85%
3 Trung binh 85% - 115%
4 Cao 115% - 135%
5 Rét cao > 135%

Str dung phan mém thong ké SAS dé phan tich da bién theo phuong phap
phan tich thanh phan chinh (principal component analysis) st dung PRINCOM
procedure. Hé s6 twong quan don yéu td gilta niang suat va cac thong sb sinh Iy mu
dugc phan tich theo CORR procedure.

Bang 2.2 Mirc do tuong quan giira cac yéu td

Tuong quan r Mtrc d tuong quan

0,00-<0,2 Tuong quan yéu hau nhu khong dang ké
0,20-<0,40 Tuong quan thap tirc 1a c6 twong quan nhung rat nho
0,40-<0,70 Tuong quan kha tirc 1a c6 twong quan 1o rang

0,70 -<0,90 Tuong quan chit ¢ mbi lién hé rd rang

0,90-1 Tuong quan rat chat, hai yéu t6 phu thudc 1an nhau

(nguén: Williams, 1968)
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Bang 2.2 trinh bay phan danh gia mic do twong quan giita cac yéu té dua
trén dé xuat cua Williams (1968).
2.2 Noi dung 2: Diéu tra, khao sat khé mit cao trong mdi lién hé véi cac thong
s6 sinh 1y mi
2.2.1 Vit li¢u va dia diém
2.2.1.1 Thi nghiém 1: Khao sat ty 1¢ ciy KMC trén mudi ba dong vo tinh cao
su pho bién

Muc dich thyc hién thi nghiém nay nham (i) mo ta biéu hién hinh théi cua
cdy KMC; (ii) danh gia mutc do tién trién KMC qua cac nim cao trén mot sb dvt
pho bién va (iii) phan tich cac thong s sinh 1y mu theo timg cip do kho mit cao
trén cac dvt. Diéu tra vé ty 1& cAy kho mit cao toan phan trén ba thi nghiém giong
da duoc thiét 1ap tai Tram Thuc nghiém Cao su Lai Khé. Chi tiét cac 16 thi nghi¢m
gidng dugc trinh bay ¢ Bang 2.3.
Bang 2.3 Chi tiét 10 diéu tra khao sat kho mit cao

Tén Nam Nam  Dién Done v tinh Thot gian
16 trong cao tich (ha) & quan trac
PB 235, RRIV 2, RRIV 4,
2.0 1995 2001 12,60 RRIV 5 2008-2009
PB 235, PB 260, RRIC 100,
1.1 1995 2002 12,40 RRIC 121 RRIV 1, RRIV 3 2008-2009
2.4 1996 2003 12,69 GT1,PB 235, PB 260 2008-2009

C6 nhiéu dvt dugc trong trén 16 thi nghiém giéng, chi chon mudi ba dong
vo tinh pho bién dé thyc hién nghién ctru nay. DA tién hanh thu thap sé liéu quan
trac ty 16 KMC toan phan (cip 4) qua cac tudi cao va phan tich dién bién KMC
qua cac tudi cao (mat cao BO-1 va BO-2). Ty 18 KMC toan phan la ciy kho hoan
toan va da cho nghi khong cao mu duogc nira.

Niam 2008 di tién hanh quan tric ty 1¢ KMC va phan thanh 5 cap KMC
theo hudng dan ctua Mathew va ctv (2006). V&i mdi cAp KMC, dé chon tir 4 - 10
cdy va quan tric cac thong s sinh Iy mu. Cac cay trong thi nghiém duoc cao theo

ché do cao S/2 d3. Trong thdi gian quan tric di ngung st dung chét kich thich mu.
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2.2.1.2 Thi nghiém 2: Xét nghiém sang loc cay KMC

Trén co so thi nghiém 1, da tién hanh xét nghiém sang loc (screening test)
bang cach chon 10 c4 thé/ dvt c6 mirc KMC cép 1, thuc hién quan tric cdc chi tiéu
ning suét, ty 16 KMC va céc thong s6 sinh Iy ma hai thang mot 1an nham tim hiéu
dién bién cua céc chi tiéu trén cho dén khi cdy KMC hoan toan cép 4. Két qua da
chon duoc hai dvt PB 235 va RRIV 3 véi hai ca thé co biéu hién tir ciy binh
thuong dén lac KMC. Muc dich ciia xét nghiém sang loc nay nham tim ra biéu
hién mang tinh canh bao sém KMC.
2.2.1.3 Thi nghiém 3: Khao sat ty 1& ciy KMC trén bon dong v tinh cao su
moi

Cudi nam 2015 d3 thue hién tiép mot thi nghiém khac c6 ndi1 dung tuong tu
nhu thi nghiém 1 nham muc dich phan tich cic thong s6 sinh 1y mu theo ting cap
d6 kho mit cao trén bdén dvt méi. Bén dvt méi duoc cong nhan va khuyén cao
trong dai tra 1a RRIV 4, RRIV 106, RRIV 117 va RRIV 201 trén 16 XTLKO6 trong
nam 2006, m¢ mié€ng cao nam 2012, ché d6 cao 1a S/2 d3 khong kich thich. Thi
nghi¢m dugc thuc hién vao ndam 2015 - 2016.
2.2.2 Chi tiéu, phwong phap va tin sé quan tric
2.2.2.1 Khao sat biéu hién hinh thai bén ngoai

Khao sat trén nhiing 16 di chon diéu tra trong thi nghiém 1, ghi nhan bang
hinh anh va mé ta nhiing cdy c6 biéu hién ciia KMC. Céac dic diém chinh di ghi
nhan nhu sau:
- Biéu hién dong chay sau khi cao trén cay binh thuong va cdy KMC. Ghi nhan
tinh trang cac doan kho mu trén miéng cao.
- Biéu hién cta vo: dbi vai cay kho toan phan, dung dot ki thuat xam trén vo ciy &
cac vi tri khac nhau dé xac dinh vi tri kho va hudng mé rong ving KMC trén than
cdy. Ghi nhan vo cay bi niit hay khong, hudng nut, kiéu nirt (doc hay ngang).
2.2.2.2 Quan tric ty 18 chiéu dai doan khé KMC va phan cip

Ty 18 (%) cay kho mit cao dugc tinh todn va phan cap theo phuong phap

cua Mathew va ctv (2006) nhu sau:
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Ty 1& chiéu dai doan KMC trén cay: Ngudi theo ddi di cung v6i cong nhan
khi dang cao mu, tai mdi cay sau khi cao xong, dung phan sap danh dau doan kho
mu trén miéng cao. Néu ¢6 nhiéu doan kho thi danh dau du hét cac doan kho. Sau
d6, dung thudc day do chiéu dai (cm) doan khd mu trén miéng cao va chiéu dai
miéng cao.

Ty 1€ chiéu dai doan KMC duoc tinh theo cong thuec:

Ty 18 chiéu dai doan KMC (%) = [Tong chiéu dai doan khé (cm)/chiéu dai

miéng cao (cm)] x 100

Tir ty 1& chiéu dai doan KMC tién hanh phan cdp KMC theo nim cép nhu
dé xuat ciia Matthew va ctv (2006):

+ Cép 0: Ty 18 chiéu dai doan KMC 12 0%  (cy binh thudng)

+ Cap 1: Ty 1é chiéu dai doan KMC tir 1 — 25 %

+ Cép 2: Ty 18 chiéu dai doan KMC tir 26 — 50 %

+ Cép 3: Ty 18 chiéu dai doan KMC tir 51 — 75 %

+ Cép 4: Ty 18 chiéu dai doan KMC tir > 75 % dén 100% (kho toan phan)
2.2.2.3 Phén tich cac thong s6 sinh Iy mi

Dua vao két qua phan cip cay kho mat cao dé 1ap so d6 diém, chon nhirng
ciy ding giéng va danh ddu son nhirng cay nay. Mdi cip do khé duoc xem nhu 13
mot nhom, trén méi nhom chon 4 — 10 cdy. Mau mu nude (latex) duoc ldy riéng
timg cdy trén mdi nhom. Mau duoc cac ky thuat vién ciia B6 mon Sinh 1y Khai
thac, Vién Nghién ctru Cao su Viét Nam dua vé phong thi nghiém dé phan tich.
Phuong phap ldy mau theo tiéu chuan nganh s6 10 TCN 762: 2006 (Bo
NN&PTNT, 2006) va phan tich bén thong sé ham luong Pudng (sucrose), ham
lugng 1an v6 co (Pi), ham lugng Thiols (R-SH) va tong ham luong chat kho (TSC)
theo phuwong phap chuin (Jacob va ctv, 1987; P4 Kim Thanh va Nguyén Thuy
Hai, 1990).

2.2.3 Xir Iy s liéu va trinh bay két qua
Biéu hién hinh thai cia KMC duoc trinh bay dudi dang hinh anh cua cay

dai dién tiéu biéu. Ty 1& cdy KMC cap 5 qua cic ndm cao mu dugc trinh bay trong
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bang s liéu. Két qua phan tich thong sd sinh 1y mua cua sau dvt caa thi nghiém 1
va bon dvt méi cta thi nghiém 3 duoc trinh bay dudi dang d6 thi.
2.3 Noi dung 3: Xay dung ngudng gia tri cac thong so sinh Iy mi
2.3.1 Vit liéu va dja diém

Hai thi nghiém duoc tién hanh riéng bi¢t nham muc dich xac dinh nang suit
va xdy dung ngudng gia tri cic thong sb sinh Iy mu cia bén dvt.

e Thi nghiém 1: Ning suét va thong sb sinh Iy mu cta dvt RRIV 3 va RRIV

bia diém: L6 CT90, Tram Thuc nghi¢ém Cao su Lai Khé, Bau Bang, Binh
Duong. Vudn cdy duoc trong nam 1990 va bit ddu md cao nam 1997. Chon va
danh dau 30 cdy c6 chu vi than & d6 cao Im tuong duong nhau. Mi nim quan
trac nang suat va ldy mau ma phan tich cac thong sd sinh 1y timg cay riéng 1é vao
thang 10, thang 11. Nam 1997 1a nam dau cao mu, mo miéng cao cach dat 1,3 m,
cao theo nhip d d3, hao ddm cao hang nam khoang 18 cm. Sau mdi nim miéng
cao dan dan di chuyén xudng gan gbc ciy, cao mu va quan tric trong nim nam,
sau do chuyén miéng cao sang mat cao mdi & d cao 1,3 m va cao tiép tuc nhu vay
dén luc két thuc thi nghiém. Thoi gian quan trac tir nim 1997 dén nam 2004.

e Thi nghiém 2: Nang suét va thong sb sinh Iy mi ctia dvt RRIV 1 va RRIV

Dia diém: L6 2.6 va 2.7, Tram Thuc nghi¢m Cao su Lai Khé, Bau Bang,
Binh Duong. Vuon cay trff)ng nam 1995, m& cao nam 2002. Chon va danh dau 40 -
46 cay cho mdi dvt. Chon cdy c6 chu vi than tuong duong nhau. Thoi gian thuc
hién thi nghiém vao nam 2011.
2.3.2 Phuong phap quan tric niing suit, liay mau mi va phan tich cic thong
s0 sinh 1y mi
2.3.2.1 Niing suat

Vao ngay ldy miu mu ding dé phan tich thong sb sinh Iy mu, dong thoi

quan tric ning sut bang cich dong thé tich mu nudc cua ting ciy cua ting lat
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cao, vao ngay c6 mu chay dai tién hanh dong mu nudc lan tht hai vao dau gio
chiéu. Ning suat mu kho timg cay (g/c/c) duoc tinh bang cong thirc nhu sau:

Nang sudt , N , 5
mukhe = [(thé tich mi nude lan 1 + thé tich mu nudce 1an 2) x DRC (%)]/100

(g/clc)

Ning suit cta ting cy 1a s trung binh cua 2 - 4 dot quan tric trong cling
mot nam.
2.3.2.2 Thong s6 sinh 1y mii

Bon thong sb sinh Iy ma gom ham luong Pudng, 1an v6 co (Pi), Thiols
(RSH) va tong ham lugng chat kho (TSC) dugc ldy mau theo tiéu chudn nganh sb
10 TCN 762: 2006 (B6 NN&PTNT, 2006) va phan tich theo phwong phap chuan
(Jacob va ctv, 1987; 6 Kim Thanh va Nguyén Thuy Hai, 1990).

Thi nghiém 1 trén dvt RRIV 3 va RRIV 4 tai 16 CT90, mdi nim léy mau
mu hai 1an vao thang 10 hodc thang 11; tién hanh 1dy mau va phan tich bon thong
sd sinh 1y cta timg cdy. Thoi gian quan tric trong tim nim tir nim 1997 dén nim
2004.

Dbi voi dvt RRIV 1 va RRIV 5, di 1ay mau va phén tich bon thong s6 sinh
1y ctia ting cdy. Quan tric cac thong s sinh 1y timg cay riéng 1¢ lién tiép bdn lan
trong thang 12/2011. Két qua trinh bay 1 trung binh ctia bén lan phan tich.

2.3.3 Xir Iy s6 liéu (Phu luc 7)

S liéu xir Iy bang phan mém phén tich thong ké SAS phién ban danh cho
windows. Phan tich thong ké phan phdi chuan cac thong sb sinh 1y mu st dung
UNIVARIATE procedure, st dung test Kolmogorov-Smirnov dé xac dinh mac do
¥ nghia thong ké.

Tuong quan don yéu td giita ning sudt va thong sb sinh Iy ma duoc xir Iy
bang CORR procedure. Panh gia mirc do twong quan giita cac yéu té dugc cin cir
trén dé xuat ciia Williams (1968). Phuong trinh hoi quy tuyén tinh dugc tinh bang
REG procedure.

Phén tich hdi quy da bién giita ning suat va thong sb sinh Iy mu duoc xtr Iy

bang REG procedure.
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2.3.4 Nguyén tic xdy dung ngudng gia tri tham khio ciia cac thong sb sinh ly
mu

Déi véi cac chi tiéu sit dung s6 liéu ban dau khong ap dung phép bién doi
sO liéu ma dat phan phdi chuan thi khoang trung binh cua chi tiéu dugce xac dinh
theo cong thuc ldy sb trung binh cong trir mot nira d6 1éch chuén tic 13 sb trung
binh £+ 0,5 SD.

Dbi voi cac chi tiéu dat phan phdi chuan sau khi ding phép bién doi logarit
thap phan thi khoang trung binh cia chi tiéu dugc xac dinh theo cong thirc 1iy so
trung vi cong trir mot nura do 1éch chuén ttc 1a sd trung vi = 0,5 SD.

Ddi v6i cac chi tiéu khong dat phan phdi chuan thi tam thoi sir dung két qua
theo cong thuc léy sb trung binh cong trir mot nra do léch chun tic 1a sd trung
binh + 0,5 SD va gia tri nay chi mang tinh chat tham khao, can c6 nghién ciru bo
sung.

Bang 2.4 trinh bay cong thic tinh dé xép loai gia tri phan tich. Ngudng gia
trj tham khao cac thong s sinh 1y mu cta bén dvt duge phan thanh nim muc do
bao gdm rat thip, thap, trung binh, cao va rat cao. Dua trén két qua phan tich
thong ké da tinh bién do cua timg muc d6 13 gia tri trung binh hodc gia tri trung vi
cong, trir 0,5 d6 1éch chuan (SD).

Bang 2.4 Cong thire tinh dé xép loai gia tri phan tich theo muc do

rat thap thap trung binh cao rat cao
X -0,55D X +0,55D
<X-SD dén X +0,5SD dén > X +SD
X -SD X+SD

Ghi chu: X: SO trung binh hodc trung vi.
SD: B¢ 1éch chuan
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Chuong 3
KET QUA VA THAO LUAN

3.1 Ung dung thong sb sinh Iy mi trong tuyén chon gidng cao su
3.1.1 Niing suét va thong s sinh 1y mi & giai doan cAy non 39 thang tudi

Két qua ning suat va cac thong sb sinh Iy mu cua 33 dong vo tinh ¢ giai
doan cay non dugc trinh bay trong Bang 3.1. Két qua cho thiy co6 su khac biét vé
nang sudt va thong sb sinh Iy mu gitta cac dong vo tinh. Dong vo tinh d6i chiing
PB 235 va PB 260 c6 ning suat & muc cip 3, GT 1 ¢6 ning suét thap nhat & mac
cap 2 va RRIV 4 ¢ niang suat cap 5. Nang suat cac dvt theo cac nhém nhu sau:

e Nhom c6 mirc ning suat cao (cdp 5): trong 33 dvt khao sat khao sat ¢ 12
dong vo tinh ¢6 mirc ning suit cao hon dbi chirng PB235 tir 40% dén 129% va cao
hon dong v6 tinh RRIV 4 khoang 28%. Trong d6 cao nhat 1a dong vo tinh
LH98/174 ¢ ning suit cao hon dbi chimg 129% (g/c/c dat 11,2g so voi 4,9¢) va
thap nhat 1a LH98/177 c6 nang suat cao hon d6i chirg 40% nhung thap hon RRIV
4 khoang 7%. V& cac thong sb sinh 1y mu, trong tong s6 12 dvt nay, khong co dvt
nao xép vao nhom cao vé ca 4 thong sd. Nhan xét riéng timg thong s cho thiy vé
ham luong DPuong, c6 bay dong vo tinh (LH93/124, LH95/90, LH95/376,
LH95/147, LH98/174, LH97/490 va LH89/177) c6 ham lugng Pudng dat tir trung
binh dén rét cao (cip 3, 4, 5) so voi PB 235, RRIV 4 va PB 260. Nhiéu dvt trong
nhom nay c6 TSC & murc cip 4 - 5 cao hon ddi ching chi ngoai trir LH98/377 va
LH96/138. Con d6i v4i ham lugng Thiols va Pi, mot ) dong vo6 tinh cling thude

nhom kha dén cao ngoai trir dong vo tinh LH97/490 va LH89/177.
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Bang 3.1 Ning suét va cc thong sb sinh Iy mu cua 33 dong vé tinh & giai doan

cdy non 39 thang tudi

Sé Dong - Na'u;/g suét - "Fl;héng sO sirglhb'll mu -
At C/C 0 SO A uon, A 1 A 101S A e

TT votimh - 95F D00 Cip ) S8 vy G0y Cdp gy Clp
1 PB235* 4,9 100 3 9,7 2 150 3 097 5 28,8 4
2 LHB89/177 6,9 140 5 152 4 91 2 0,88 4 274 3
3 LH93/107 55 112 3 128 3 16,8 4 0,77 2 259 2
4 LH93/124 8,4 170 5 204 5 185 5 085 3 273 3
5 LH93/170 48 98 3 75 1 6,3 1 0,65 1 273 2
6 LH93/255 59 120 4 8,2 1 55 1 092 4 230 1
7 LH93/348 4.3 88 3 9,4 2 154 3 082 3 254 2
8 LH93/349 46 93 3 141 4 91 2 0,72 2 32,6 5
9 LH94/261 6,4 130 4 117 3 9,0 1 0,69 1 304 4
10 LH94/545 53 108 3 118 3 8,3 1 064 1 322 5
11 LH94/630 6,1 123 4 214 5 12,2 2 0,72 2 3172 5
12 LH95/89 4.4 90 3 219 5 8,5 1 0,69 2 319 5
13 LH95/90 9,6 196 5 185 4 147 3 092 4 304 4
14 LH95/91 5,4 110 3 190 5 17,0 5 1,04 5 231 1
15 LH95/147 9,6 196 5 16,2 4 16,6 4 1,02 5 276 3
16 LH95/197 7,0 142 5 107 2 231 5 091 4 29,1 4
17 LH95/214 49 100 3 187 5 164 4 1,06 5 27,2 2
18 LH95/376 6,9 141 5 173 4 16,3 4 0,96 5 311 5
19 LH95/466 4,8 99 3 116 3 191 5 097 5 273 2
20 LH96/83 3,9 79 2 240 5 110 2 087 3 279 3
21 LH96/109 4,6 94 3 115 3 16,6 4 0,68 1 284 3
22 LH96/138 9,0 183 5 9,4 2 16,8 5 080 2 233 1
23 LH97/39 8,5 173 5 9,4 2 139 3 082 3 30,6 5
24 LH97/490 91 186 5 140 4 149 3 0,75 2 289 4
25 LH97/685 3,1 62 2 121 3 6,0 1 062 1 304 4
26 LH97/648 6,4 131 4 133 3 143 3 0,67 1 311 5
27 LH98/174 11,2 229 5 135 4 22,7 5 0,88 4 27,0 2
28 LH98/377 8,9 182 5 7,0 1 147 3 091 4 26,0 2
29 LH98/976 49 99 3 9,8 2 165 4 0,92 4 238 1
30 LTD98/517 6,3 127 4 6,5 1 189 5 09 5 21,7 1
31 GT1 3,0 61 2 245 5 131 2 087 3 247 1
32 PB 260 4,6 93 3 6,0 1 16,5 4 0,79 2 275 3
33 RRIV4 7,4 152 5 8,9 1 130 2 082 3 282 3

Trung binh 6,3 13,5 14,1 0,84 27,8

SD 2,1 5,2 4,5 0,12 2,9

CV (%) 330 38,2 31,7 14,50 10,4

Ghi chi: - Nang suét g/c/c 1a trung binh ning sut 10 14t cao lién tiép trong thang 11/2007

- SD (standard deviation): D¢ léch chuan
- CV (coefficient of variation): H¢ so bien thién
- * dong v6 tinh dbi chung.
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e Nhom c6 mirc ning sudt kha (cip 4): c6 5 dvt gdbm LH93/255, LH94/261,
LH94/630, LH97/648 va LTD8/517. Cac dvt ndy c6 ning suat cao hon ddi chimg
tir 20% dén 31%. Xét vé thong sd sinh 1y mi cdn ghi nhan LH94/630 c6 ham
lwong Dudng cao & muc cip 5 (21,4mM) va LH97/648 c¢6 TSC cao & muc cap 5
(31,1%).

e Nhom c6 mirc ning suét tir thip dén trung binh (cp 2 va 3): c6 11 dong vo
tinh c6 ning suit tir twong duong dén thap hon ddi ching. Trong d6, dang luu ¥
dong vo tinh LH95/89 mic du c6 ning suét thap hon d6i chiang 10% nhung c6
ham lwong Puodng (21,9mM) va TSC (31,9%) & mic rat cao, cao hon dbi chiing
PB 235, PB 260 va RRIV 4.

Nhu vay, két qua Bang 3.1 cho thiy tiém ning ning suét cao cia cac dong
v6 tinh méi, cac dong v tinh c6 ning sudt cao nay thuong c6 ham lwong Puong,
Pi, Thiols va TSC tir trung binh dén cao, c6 vai dong vo tinh ca biét c6 gia tri thap
cua timg thong sé riéng 1.

Véi s6 lieu gom nhiéu thong sé nhu trinh bay trong Bang 3.1 va mac du da
c6 su phan cap dé don gian hoa dir liéu nhung rat kho c6 thé hinh dung va két ndi
cac thong sb nay véi nhau trén timg dong vo tinh. Vi vay, di sir dung phuong phap
phan tich thanh phan chinh (principal component analysis) dé tong hop két qua va
phan nhom cac dong vo tinh ndy ¢ giai doan cdy non. Két qua phan tich thanh

phan chinh dugc néu trong hinh 3.1.

Hinh 3.1 trinh bay sy phan b vi tri cac dong vo tinh trong khong gian co
hai truc xuyén tam. Truc dung 1a Prin 1 va truc ngang 14 Prin 2. Prin 1 gdm ba yéu
t6 Nang suit, Pi va Thiols dong gop khoang 41,2% va Prin 2 gdm ham luong
Puong va TSC déng gop khoang 29,3% cho viée giai thich két qua. Noi chung,
cac dong vo tinh nam & phia bén phai truc dting (Prin 1) c6 Ning suat, Pi va Thiols
cao hon cac dong vo tinh nam & phia bén trai. Cac dong vo tinh nim & phia trén
truc ngang (Prin 2) c6 Pudng va TSC cao hon cic dong vo tinh nam & phia dudi.
Két qua cho thay vi tri phan bd cua cac dong vo tinh trén do thi biéu thi dic tinh

dic trung cta ching va c6 thé phan thanh nhom. Tir Hinh 3.1 d& dang nhan thiy



57

rang, dong vo tinh d6i chimg PB 235 va cac dong phd bién hién nay gom GT 1,
PB 260 va RRIV 4 tap trung & gan vj tri trung tdm ctia hinh trong khi d6 cac dong
moi lai tao c6 tiém ning & giai doan cdy non (Bang 3.1) hiu nhu déu nidm tach
riéng ra mot nhom véi dic tinh nhu Nang suat, Pi, Thiols, Puong va TSC tir trung
binh dén cao biéu hién dic tinh tét cia nhimg dong v6 tinh nay. Két qua nay cho
thiy voi cac thé hé con lai méi mang nhirng dic tinh vuot troi hon va tiém ning
ning suat cao hon cic dvt hién nay. Cé thé liét ké cac dvt trong nhém niy gom
LH98/174, LH95/147, LH95/91, LH95/90, LH93/124, LH95/376 va LH95/214;
day 1a nhitng dong vo tinh dy doan c6 hoat dong trao ddi chét tich cuc, kha ning
thu hut duong dén hé théng tao mu tot, va hé théng tao mu nay co6 tinh 6n dinh
cao. LTD98/517 c6 Ning suat, Thiols va Pi cao nhung nguoc lai ham lugng
Puong va TSC rat thap. LH95/89 va LH93/349 c¢6 Ning suat, Thiols va Pi trung

binh dén thap nhung thudc nhém c6 ham luong Pudng va TSC rat cao.

4
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Prin 1, Nang suat, Thiols, Pi, 41,2%

®GT1 BLH 89/177  LH93/107 ~LH93/124 XLH93/170 ©LH93/255 LH 93/340 CLH94/261 +LH 94/545

LH 94/630 ALH95/147 <LH 95/214 LH 95/376 MLH 95/466 ALH 95/89 LH 95/90 LH 95/91 LH 96/109
LH 96/138 LH 96/83 LH 97/39 ®LH 97/490 +LH97/648 =LH97/685 0OLH 98/174 +LH98/377 4ALH 98/976
BMLTD 98/517 OPB 235 OFB 260 O®RRIV 4 +1LH 93/348 <LH 95/197

Hinh 3.1 Phan nhém 33 dong vo tinh theo phuong phép phan tich thanh phan chinh

(PCA) trén co s dit liéu ning suét va théng s sinh Iy ma & giai doan ciy non
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Tupy (1984), Jacob va ctv (1986, 1987) da ching minh cac dong v tinh co6
Puong, TSC va Thiols cao biéu hién kha ning tai tao mu tt va hé théng san xuét
mi 6n dinh. Pi cao ching to qué trinh bién dudng dang hoat dong tich cuc, tuy
nhién gia tri cao cua thong s ndy cho thiy kho c¢6 kha ning tac dong dé lam ting
ning sudt; nguoc lai, gia tri thip cua Pi thuong duoc ghi nhin ¢ cac dong vo tinh
“khoi dong cham” (low starter) va co thé tac dong bang chét kich thich ethephon
lam gia tdng nang suét dang ké (Jacob va ctv, 1986, Gohet va ctv, 2008).

Bang 3.2 trinh bay khai quat két qua rat ra tir Hinh 3.1, viéc phan nhom céc
dvt dya trén to hop ning sudt va cac théng s sinh 1y mu. Cac dvt LH95/90,
LLH95/376, LH93/124, LH95/214, LH95/147, LH95/91 va LH98/174 ¢6 ning suit
tir trung binh dén cao két hop vé6i cac thong sé sinh 1y tot tir trung binh dén cao
biéu hién tinh noi tréi hon so véi PB 235, RRIV 4 va PB 260 1a nhiing dvt c6 ning
suat trung binh két hop vai cac thong sb sinh 1y & muc thap va trung binh. Dvt GT
1 va LH95/89 c6 ning suét va Pi thap nhung véi Pudng va TSC cao duge xép vao
nhom c6 tinh trao doi chét thap hay con goi 1a nhom “khéi dong cham”. LH93/349
1a dvt c6 Ning suat, Pi va Thiols thip; ham luong Pudng va TSC & muc trung
binh.

Bang 3.2 Phan nhém cac dong vo tinh theo t6 hop ning suit va cac thong s sinh

Iy mu & giai doan cdy non

Thong s6 Ning suat, Pi, Thiols
Mtrc do Thap Trung binh Cao
LH95/90,
LH95/89 LH95/376,
Cao GT 1 LH93/124, LH95/147
Ham lugng LH95/214
Duong, TSC . LH95/91
Trung binh ~ LH93/349 LH98/174
, RRIV 4,
Thap PB 260, LTD98/517

PB 235




59

3.1.2 Ning suit va thong so sinh Iy mii & giai doan cAy truéng thanh 84 thing
tuoi

Két qua Bang 3.3 cho thiy trong tong sé 33 dong vé tinh khao sat & giai
doan ciy truong thanh c¢6 9 dong vo tinh c6 nang sut tir kha dén cao (cap 4 va cip
5), trung binh vugt hon PB 235 tir 20 - 71%. Céac dong vo tinh con lai déu co ning
sut tir thip dén tuong duong so voi ddi ching.

Xét vé cac thong so sinh 1y mu, cac thong sé sinh 1y khong c6 sy bién dong
16n ngoai trir bién dong riéng 1¢ & vai dvt. Két qua cho thay c6 ba dvt c6 ham
luong Puong ¢ mic cao (cip 4 va cip 5) LH93/349 (12,9mM), LH95/89 (13,7
mM) va LH95/376 (12,2 mM). Tuong tu, ba dvt nay ciing c6 TSC ¢ mitc cao cip
3 (36,8% - 39,1%).

Dvt LH95/147 ¢6 ham lugng Puong (5,7 mM) & muc cap 3; Pi (24,9 mM)
& murc cap 4; Thiols (1,0 mM) & mirc cap 5 va TSC (33,8%) ¢ muc cap 2. Pay la
dvt c6 nang suét cao, hé théng san xuit ma 6n dinh nhung do Pi cao két hop voi
TSC thép thi co thé 1a dvt dap tng kém véi chat kich thich (Jacob va ctv, 1987; Do
Kim Thanh va Kim Thi Thuy, 2003).

Pic biét, can luu y LHI3/349 va LH95/89 c6 ning suét cip 3 & giai doan
cdy non di chuyén sang nhém cé ning suat cao cip 4, cap 5 khi ciy trudng thanh.
Pay la hai dvt c6 ham lugng Puong va TSC cao ¢ giai doan cdy non. Trong
truong hop nguoc lai, co thé co dvt & giai doan cy non thé hién ning suat rat tot
nhung lai thiéu tinh bén viing khi cdy truong thanh. Cu thé 1a dvt LH93/124 ¢6
ning suit cao & muc cap 5 & giai doan cdy non da chuyén sang nhém c6 ning suat
thip (cip 1) & giai doan cay truong thanh. Do vay, néu chi dya trén mét chi tiéu 1a
ning suat thi d6i khi c6 thé bo sot cac dvt ¢ tiém ning ning suat nhung chua
duoc thé hién & giai doan cdy non. Viéc xem xé&t bo sung thém cac thong s6 sinh ly

mu gép phan ting tinh chinh xéac khi chon loc giéng.
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Bang 3.3 Ning suét va cc thong sb sinh Iy mu cua 33 dong vé tinh & giai doan

cay truong thanh

'IS"?' Dong vo Na'u;g suét ‘ T'hf)ng s6 sinh b’/ mu
tinh Iclc % SO Ch Puong ) Pi ~ Thiols ~ TSC )
g PB235 P (mM) Cép (mM) Cip (mM) Cép (%) Cép

1 PB235* 36,2 100 3 38 2 22,3 3 089 4 36,7 3
2 LHB89/177 24,6 68 2 115 4 134 2 064 2 371 3
3 LH93/107 32,4 90 3 71 3 20,2 3 061 2 369 3
4 LH93/124 16,9 47 1 150 5 133 2 058 2 395 3
5 LH93/170 16,8 46 1 43 2 61 1 057 2 370 3
6 LH93/255 39,2 108 3 37 2 60 1 066 2 344 2
7 LH93/348 25,6 71 2 40 2 182 3 064 2 383 3
8 LH93/349 43,4 120 4 129 5 28,1 4 078 3 375 3
9 LH94/261 27,7 7 2 81 3 110 2 067 3 357 2
10 LH94/545 24,8 68 2 79 3 146 3 068 3 353 2
11 LH94/630 33,3 92 3 6,1 3 266 4 063 2 402 4
12 LH95/89 58,6 162 5 13,7 5 270 4 081 3 36,8 3
13 LH95/90 56,1 155 5 60 3 30,7 5 09 4 347 2
14 LH95/91 30,3 84 2 96 4 198 3 094 4 356 2
15 LH95/147 48,3 133 4 57 3 249 4 1,00 5 338 2
16 LH95/197 35,1 97 3 45 2 199 3 073 3 419 4
17 LH95/214 42,1 116 3 69 3 236 3 078 3 378 3
18 LH95/376 41,6 115 3 122 4 244 3 1,17 5 391 3
19 LH95/466 29,2 81 2 47 2 235 3 099 5 377 3
20 LH96/83 20,6 57 1 150 5 152 3 0,77 3 350 2
21 LH96/109 29,0 80 2 40 2 218 3 056 2 402 4
22 LH96/138 58,0 160 5 43 2 278 4 079 3 381 3
23 LH97/39 46,8 129 4 30 1 230 3 063 2 434 4
24 LH97/490 41,6 115 3 37 2 20,7 3 063 2 382 3
25 LH97/685 29,7 82 2 6,1 3 120 2 069 3 360 2
26 LH97/648 50,1 139 5 60 3 204 3 057 2 430 5
27 LH98/174 52,9 146 5 40 2 215 3 069 3 422 4
28 LH98/377 35,2 97 3 26 1 170 3 065 2 397 4
29 LH98/976 29,8 82 2 84 3 138 2 068 3 37,7 3
30 LTD98/517 61,7 171 5 54 3 245 3 077 3 37,7 3
31 GT1 19,8 55 1 95 4 11,3 2 074 3 305 1
32 PB 260 31,2 86 3 36 2 230 3 087 4 390 3
33 RRIV4 38,2 106 3 39 2 127 2 052 1 456 5

Trung binh 36,6 6,9 19,3 0,7 38,0

SD 12,4 3,6 6,3 0,1 3,1

CV (%) 338 52,7 32,8 20,4 8,1

Ghi chu: - Nang suat g/c/c 1a trung binh néng suét 5 1t cao lién tiép trong thang 11/2011
- SD (standard deviation): B¢ Iéch chuan

- CV (coefficient of variation): H¢ s6 bién thién

- * dong vo tinh ddi chung.
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Prin 1, Nang suat, Thiols, Pi, 40,3%
¢ GT1 ®m LH89/177 LH93/107 LH93/124 ¥ LH93/170 LH93/255 X LH93/349
o LH94/261 ¢ LH94/545 LH94/630 A LH95/147 ¢ LH95/214 LH95/376 B LH95/466
——LH95/80  —— LH95/90 LH95/91 LH96/109 LH96/138 LH96/83 LH97/39
e LH97/490 + LH97/648 = LH97/685 ——LH98/174 ¢ LH98/377 A LH98/976 m LTDY8/517
X PB235 X PB260 ® RRIV4 + LH93/348 LH95/197

Hinh 3.2 Phan nhom 33 dong vo tinh theo phuong phap phan tich thanh phan
chinh (PCA) trén co so dit liéu nang suat va thong sb sinh Iy ma ¢ giai doan cay
trudng thanh

Két qua phan tich thanh phan chinh duoc trinh bay trong Hinh 3.2. Két qua
cho thiy sy phan bd vi tri cac dong vo tinh & giai doan cdy trudng thanh trong
khong gian c6 hai truc xuyén tam. Truc dung la Prin 1 va truc ngang la Prin 2. Prin
1 bao gdm ba yéu tb Ning suat, Thiols va Pi dong gop khoang 40,3% va Prin 2
bao gdbm Pudng va TSC déng gbp khoang 32,5% cho viée giai thich két qua. Két
qué trinh bay trong Hinh 3.1 va Hinh 3.2 gép phan khang dinh tinh lap lai coa két
qua nghién ctru & giai doan cdy non va cdy trudng thanh thé hién qua Prin 1 gém
ba yéu t6 Nang suét, Thiols va Pi va Prin 2 gém hai yéu té 1a Pudng va TSC.

Vi tri twong dbi ciia cac dvt trong tu nhu trén Hinh 3.1. Ba dvt LH95/376,
LLH95/90 va LH95/147 tiép tuc ¢ vi tri ning suat cao va dic tinh sinh 1y tot. Hai

dvt LH95/89 va LH93/349 di thay d6i vi tri tir nhom ning suét trung binh sang

nhom nang suat cao.



62

Bang 3.4 Phan nhom cac dong vo tinh dua trén cc théng sb sinh Iy ma ¢ giai

doan cdy trudng thanh

Thong sb Ning suat, Pi, Thiols
Mitrc do Thép Trung binh Cao

Cao GT1 LH95/214 LH95/376

LH95/90,

Ham luong ;]33 2223 ’ LHO5/89,
buong, TSC Trung binh ~ LH93/124 LH95 /9’1 LH95/147,
LH93/349,
LTD98/517

£ LH98/174,
Thap RRIV 4

Két qua Bang 3.4 cho théy, vi tri phan bd cia mot sb dong vo6 tinh dugc
danh gia tiém ning & giai doan cAy non khi so sanh véi giai doan cdy truong thanh
c6 biéu hién cua su 6n dinh cao nhu LH95/147, LH95/376 va LH 95/90 trong d6
dac tinh nang suat, Pi, Thiols, Puong va TSC tir trung binh dén cao. Diéu nay cho
théiy cac dong vo tinh thé hién dic tinh sinh 1y véi hoat dong trao ddi chét tich cuc,
kha niang thu hit duong dén hé théng tao mu tét, va hé théng tao mi1 nay cé tinh
6n dinh cao. Riéng hai dong vo tinh LH95/89 va LH93/349, & giai doan ciy non
c6 dic tinh sinh Iy mu tét (Puong va TSC cao) nén budc vao giai doan trudng

thanh c6 biéu hién t6t va 6n dinh cao.

3.1.3 Twong quan giira ning suit véi cac thong sé sinh Iy mii va giira cac
thong s sinh 1y mi & giai doan cAy non va ciy trwéng thanh

Két qua Hinh 3.3 cho thy ¢ giai doan ciy non ning suét c6 trong quan véi
thong s6 sinh Iy mi. Ning suat tvong quan yéu va co y nghia thong ké véi TSC (r
= 0,104**) va Thiols (r = 0,189%*). Tuong quan & mirc d6 thip dugc ghi nhan
gitta Ning sudt va Pi (r = 0,298**). Pi tim thiy mdi twong quan nghich & muc do
yéu gitra Nang suat va Puong (r = - 0,106*). Vé méi lién hé giita cac thong sb sinh
Iy mu cho thiy khong c6 sy twong quan c6 y nghia théng ké giita ham luong
Puong v6i Thiols va Pi, trong khi ¢6 twong quan & mirc do yéu gitta Puong va

TSC (r = 0,182%). Mdi lién hé gitta Ham luong Pi va TSC 1a mdi twong quan
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nghich & mtrc do thip (r = - 0,386***) va c6 y nghia théng ké & mirc a = 0,001,
Dbac biét, ghi nhan sy twong quan & muc do kha gitra ham Iugng Pi va Thiols (r =
0,475***) va tuong quan nghich & muc do kha gitta Thiols va TSC (r = -
0,468***).

y =-0.385x + 15.904
o 4
[
rg A
m T 1
r=-0,106* n=299
y =0,606x + 10,339 y = -0,060x + 14,940
* *
0“ .t .. 0"‘: *
A *
E .: A OOQM —m;;_’
. "‘3 * \J
T 1 1
r = 0,298%* r=-0,069"°
y =0,010x + 0,771 y =0,002x + 0,804 y =0,014x + 0,641
L] ¢ '. o * : 3
0
._g ‘,0 v‘ .0 L4 v'
|_
T 1 1 1
r=0,189* r=0,134"° r = 0,475***
y =-0,009x + 27,891 y=0,127x + 26,114 y =-0,219x + 30,932 y =-11,331x + 37,318
N7 LA s
' 30"’ ‘00 secs? .:" ‘
O
%))
|_
T 1 1 1
r= 0,104** r=0,182* r=-0,386** r=-0,468***
Nang suat buong Pi Thiols

Hinh 3.3 Hé s6 tuong quan (r) va mirc d6 ¥ nghia thong ké giita ning suat voi cac

thong s6 sinh ly mu va gitta cac thong s6 sinh Iy mu ¢ giai doan cay non
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Hinh 3.4 cho thiy & giai doan ciy truéng thanh Ning suit c6 twong quan
thuan & muc d6 yéu v6i ham lugng Thiols (r = 0,269**) véi d6 ¥ nghia thong ké &
mirc o = 0,01. Ning sudt c6 twong quan nghich & mtc do yéu voi ham luong
Puong (r = - 0,211%). Trong thi nghiém nay, Ning suat va TSC khong co6 twong
quan do khéng c6 ¥ nghia théng ké. Tuy nhién, di ghi nhan c6 su twong quan &
mirc d6 kha (r = 0,596**) giita Nang suit va Pi v6i y nghia thong ké ¢ muc a =
0,01.

Vé mbi lién hé giita cic thong sb sinh 1y mua, d3 ghi nhin khéng co su
tuong quan gitta ham luong Pudng v6i Thiols va ham luong Pudng véi Pi do két
qua phan tich thong ké khong co y nghia. Két qua nay tuwong tu véi két qua ghi
nhan dugc & giai doan cdy non. Méi twong quan gitta ham luwong Pi va Thiols 1a
tuong quan thuan & mirc do kha véi hé sd twong quan r = 0,512%** va ¢6 ¥ nghia
thong ké & mirc a = 0,001.

Tom lai, két qua Hinh 3.3 va 3.4 cho thay cac thong s6 sinh 1y nhu ham
lugng Puong, Thiols, Pi va TSC déu c6 sy twong quan véi Ning sudt & ca hai giai
doan. Trong d6, Nang suit va Pi c6 hé sé twong quan r = 0,298 (giai doan cdy non)
va r = 0,595 (giai doan cay trudng thanh). Tuwong quan khé gitta Thiols va Pi vdi
hé sb r = 0,475 (giai doan cay non) va r = 0,512 (giai doan cdy truéng thanh).
Tuong tu hé sd twong quan nghich cua Thiols va TSC ¢ giai doan cdy non va ciy
truong thanh 1an luot 1a r = - 0,468 va r = - 0,367. Ham lugng Thiols va Pi khong
c6 twong quan v6i ham luong Pudng & ca hai giai doan. Cac két qua trén ddy cho
thidy Ning suat va cac thong s sinh 1y mu & ca hai giai doan cay non va truéng
thanh déu co sy twong quan va kiéu twong quan gan nhu twong tu nhau. Két qua
nay da cho thay do lap lai ctia giai doan cay non va ciy truong thanh va vi vay cho
phép thyuc hién viéc tuyén non cac dvt cao su véi chi tidu Ning suat va chi tiéu cac
thong s6 sinh ly mil. Hon nita, két qua phan tich twong quan giita ning suat va cac
thong s6 sinh 1y ciing chimg minh rang céc thong sb sinh 1y mu gép phan giai
thich két qua ning suit cao cta cac dvt da tuyén va cé co sd trén nén cac thong sd

sinh Iy mu c6 lién quan truc ti€p dén nang suat.
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Hinh 3.4 Hé s6 twong quan (r) va mirc d6 ¥ nghia thong ké giita ning suat voi cac

thong sb sinh Iy ma va gitta cac thong sé sinh Iy mi & giai doan cdy trudng thanh

Hinh 3.5 trinh bay két qua phan tich méi trong quan cua Ning suit va bon

thong s sinh 1y ma & giai doan cdy non va ciy truéng thanh. Két qua cho thay,

ning sudt cdy non va cdy trudng thanh co hé sé twong quan kha chit r = 0,557**

va c¢6 ¥ nghia théng ké. Hé sb twong quan giita ham lugng Pudng cdy non va ciy

truong thanh 1a r = 0,709*** 13 mirc twong quan chit voi ¥ nghia thong ké & mirc

a=0,001.
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Hinh 3.5 Tuong quan gitta ning sudt va cac thong sb sinh Iy mu

gitra giai doan cay non (cn) va cay truong thanh (tt)
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Ham luong Pi va Thiols cua giai doan cdy non va cay trudng thanh véi hé
sd twong quan 1an luot 1 r = 0,459** va r = 0,530** 13 muc twrong quan kha véi y
nghia thong ké a = 0,01. Trong diéu kién thi nghiém chwa thiy dwoc su twong
quan c6 ¥ nghia thong ké cua thong sé TSC. Nhin chung, méi quan hé giita hai
giai doan sinh trudng cho thiy dic tinh cta cac dvt & giai doan cdy non phan anh

kha ning ning suét va dic tinh sinh Iy ma coa cay trudng thanh.

3.1.4 Thao ludn chung vé ing dung thong s6 sinh Iy mii trong chon gidng cao
Su

Phén 16n cac dvt déu c6 biéu hién twong ddng vé ning suét va cac thong sb
sinh ly mu & giai doan cdy non va cay truong thanh mac du vai truong hop cé biét
c6 sy bién dong vé ning suat hoic cac thong sb sinh Iy mi ma nguyén nhén c6 thé
1a do tac dong qua lai gitrta cac thong s sinh Iy mi (Eschbach va ctv, 1984). Vi
vay, néu chi dua trén yéu t6 nang suét thi chua du co so dé tuyén chon céc dvt thoa
mén yéu ciu ning suit cao va dic tinh sinh 1y tt hodc s& bo sot cac dvt mic du cd
nang suat thip & giai doan cay non nhung c6 tiém niang ning suat thé hién qua chi
tiéu thong sb sinh 1y ma. Nhu d3 néu trong phan tong quan tai lidu, trude diy da
c¢6 nhiéu nghién ctru nham cai tién phuong phéap tuyén non giéng cao su voi cic
chi tiéu nghién ciru khic nhau lién quan dén giai phiu hoc hé thong 6ng ma nhung
do thao tac khé khin va s lugng mau can giai quyét rat 16n do vdy tinh kha thi
thap. Hién nay, véi viéc phan tich cac thong sb sinh Iy mu c6 thé thyc hién trén sd
mau 16n, phuwong phap phan tich nhanh va gon nén dan dan di c6 vai cong trinh
nghién ctru img dung. Cu thé 1a Phen Pherun va ctv, 2016 da bao cao két qua budc
dau thyc hién tuyén chon cac dvt mai dua trén chi tiéu vanh, nang suét, ham luong
duong va DRC ¢ giai doan ciy non 36 thang tudi.

Mot kho khin trong viée binh luan két qua nghién ctru thi nghiém véi nhiéu
chi tiéu nghién ctru d6 1a viéc phan tich va binh luan két qua nghién ctu. Vi vay,
st dung phuong phap phan tich thanh phan chinh cho phép phan nhém cac dong

vo tinh theo dic tinh sinh 1y mu va giup khai quat hoa cac dic tinh nay trong boi
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canh nhiéu théng sb co lién quan mat thiét v6i nhau va lién quan truc tiép dén
nang suit (Do Kim Thanh va Kim Thi Thuy, 2003; Gohet va ctv, 2015).

Phén tich thanh phan chinh trén sb liéu cdy non va cdy trudng thanh déu co
cung Prin 1 gdm Ning suat, Thiols va Pi; Prin 2 gdm Puong va TSC. Két qua cho
thdy phan tich da bién cho phép khai quat hoa két qua nghién ctiru bao gébm nhiéu
chi tiéu mét cach khoa hoc va c6 do tin cdy cao, giup nguoi lam coéng tac gidng
phan nhom céc dvt nghién ctiru duge dé dang hon va tir d6 c6 thé tuyén chon dvt
theo nang suat va cac dic tinh sinh Iy nhu mong muén.

Két qua phan tich twong quan giita ning suat va cac thong s sinh 1y ma &
giai doan ciy non c6 cung kiéu (twong quan thuan hay nghich) va mutc do twong
quan r ¢ giai doan cay trudng thanh. Pac tinh sinh 1y mu cia cac dvt ¢ ca hai giai
doan cAy non va trudng thanh c6 lién quan mat thiét voi nhau va sé liéu quan tric
¢ giai doan cay non c6 muc do dang tin cay va do lap lai ¢ giai doan cay trudng
thanh. Hon nita, phan tich méi twong quan cta ning suit va cac thong sb sinh Iy
mul & giai doan cdy non va cdy truong thanh cho thay hé sb twong quan kha chit
(tir 0,459 dén 0,709) va co ¥ nghia théng ké & muc 0,01 - 0,001. Vi vay, két qua
dat duoc da khéng dinh viéc ung dung cac thong sb sinh Iy mu trén cay non dé
tuyén chon céc dvt trién vong vé ning suit va dic tinh sinh 1y tbt.

3.2 Két qua khao sat KMC trén mot sé dong vé tinh cao su
3.2.1 Biéu hién hinh thai bén ngoai trén cay khé mit cao

Khao sat hinh thai bén ngoai cta ciy khé mit cao duoc tién hanh trén 16 thi
nghiém. Két qua dugc trinh bay trong Hinh 3.6.
3.2.1.1 Cay binh thwong khong bi khé mat cao (Hinh 3.6 a)

La cy cho mu chay binh thudng va mu tuom déu tir miéng cao sau khi cao
mu.
3.2.1.2 Khd mit cao tirng phin cép 1, cip 2 (Hinh 3.6 b,c)

Hinh 3.6 b,c ghi nhan hién twong khd mit cao timg phan trén ciy cao su,
do kiéu kho nay chi xay ra & mét doan trén miéng cao nén goi la khé mat cao tung

phan. Poan kho c6 thé xay ra bat ky vi tri ndo trén miéng cao, c6 thé & phia miéng
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tién hay & giita hodc phia miéng hau va ciing c6 trudng hop xuét hién nhiéu doan
kho ngén trén miéng cao. Phan vé ngay tai vi tri mi¢ng cao cling nhu trén mat cao
it khi bi nut va khong thay biéu hién gi khac so véi cdy binh thuong. Cay khé ting
phan c6 thé xay ra ¢ bt ky thoi diém nao trong nim, tuy nhién thuong gip vao
nhing thang dau cia chu ky cao mu (thang 4, 5). Poan khé c6 thé s& bién mat sau
vai thang cao mu, cling c6 truong hop doan kho ngay cang dai hon va tré nén kho
va hoan toan ngung cho mu. Theo Mathew va ctv (2006) da sb nhimng ciy kho mit
cao ting phan & cap 1 hodc cip 2 c¢6 kha nang phuc hoi tré lai binh thudng (cép 0),
tuy nhién ciing c6 ciy tré nén khé hoan toan. Nhitng cdy di kho dén cip 3 va cap
4 (Hinh 3.6 d va 3.6 €) dé tién trién dén kho hoan toan hon.

Biéu hién dong chay mu sau khi cao trén cdy kho ting phan ciing khéac
nhau, ¢6 khi dong mii chay déu gidng nhu cay binh thudng nhung ciing c6 khi mu
dong dic gidng nhu kem danh ring ngay trén miéng cao gay kho khin cho viéc
chay mu (Hinh 3.6 b.,c). Quan sat trén PB 260 thudng thiy hién tuong déng mu
trén miéng cao, nguoc lai trén GT 1 va RRIV 4 thi it thiy hon. Diéu nay c6 thé 1a
do dic tinh cta gidng.
3.2.1.3 Khd mit cao tirng phin c¢6 mé rong (Hinh 3.6 d)

Dang nay nghiém trong hon do doan kho ngdy cang mé rong thém va rat dé
dan dén kho hoan toan. Vi tri kho c6 thé tirng doan ngan két hop lai hodc co thé tir
mot diém trén miéng cao va mé rong dan ra. Trong trudng hop niy cay cho san
luong gan nhu khong dang ké, do sb lwong éng mu con hoat dong rit it va mu
thudng bi dong nhanh chéng sau khi cao. Lp vo trén bang cao chua thay co biéu
hién khac thuong. Trén nhitng cdy khdé mat cao c6 mé rong néu tiép tuc cao mu sé
dan dén kho hoan toan sau mot thoi gian ngan.
3.2.1.4 Kho mit cao toan phan (Hinh 3.6 e)

Quan sat viéc cao mu trén cdy kho toan phan thay rang, sau khi cao chi cé
vai giot mu ri ra khong dang ké va ngay tai vi tri kho néu cao sau hon ciing khong
c6 mu chay ra. Pay 1a dang kho bit ngudn tir nhitng cdy kho ting phan c6 mo

rong tién trién khong dung lai. Mau sac vo ngay trén miéng cao c6 cay khong thay
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Hinh 3.6 a Cay binh thuong Hinh 3.6 b Cay kho mat cao

khong khé mat cao cép 1

Hinh 3.6 d Cay kho maét cao cép 4
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Hinh 3.6 e Cay binh thuong khi chich ~ Hinh 3.6 g Cay KMC khi chich vao vo
vao vo cdy c6 mu chay ra cay mu khong chay ra
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Hinh 3.6 h Cay kho ma} cao co triéu Hinh 3.6 i Cay bi nitt vo do nAm
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khac biét so v6i cdy binh thudong. Tuy nhién, cling ¢6 cAy xuat hién triéu chimg
thoai hoa gy chét mé va bién mau nau hay con goi 1a bénh v6 nau (brown bast).
Khi d3 tién trién dén kho toan phan thi viéc cao mu budc phai ding lai do cay
khong con cho mi va chu ky kinh té tam thoi két thuc. Hién tugng kho toan phan
néu xay ra & giai doan ddu cua chu ky kinh té s& gy thiét hai nghiém trong hon.

Quan sat phan vo bén ngoai phia dudi miéng cao thiy ring, cé truong hop
16p vo ciing giéng nhu ciy binh thuong (Hinh 3.6 f) nhung khi ding dét ky thuat
chich vao thi khong c6 mil chay ra (Hinh 3.6 @), tuy nhién ciing c6 mot sd cdy bi
nat vo (Hinh 3.6 h). Mot s trudng hop cay bi nit vo khong phai 1a biéu hién cua
KMC ma 1a do ndm Botryodiplodia theobromae Pat gay ra (Hinh 3.6 i). Su khac
biét trén cay bi bénh do nam Botryodiplodia theobromae Pat 1a chi nut tir dudi goc
di 1én, phan vo khong bi bénh vin cho mil binh thuong va khi xir 1y bang bién
phap hoa hoc thi tién trinh nut vo dimg lai.
3.2.1.5 Hién twgng nirt vé trén cay kho mat cao

Quan sat trén cdy kho mit cao thi thdy 16p vo co thé khong nit hodc c6 thé
bi nirt ra. Hién tugng nat vé xdy ra do hé mach libe mét chirc nang van chuyén
duoc nhya luyén cung cip cho cac té bao & phan vo phia bén ngoai va két qua 1a
mo vo bén ngoai bi chét. Trong khi d6, mé phén sinh van hoat dong, day dan dan
ra cudi cung giy ra hién tugng nit vo cay. Theo Nandris va ctv (1999) tién trinh
hoa nau va tao vét nit dién ra theo hudng 6ng mu. That vdy, khi quan sat trong
sudt thi nghiém thiy rang vét ntt dau tién ciing di theo chiéu hudéng cua dng mu
(Hinh 3.6 k va 3.6 | ). Néu tién trinh nit vo van xay ra, tiy theo mirc d6 nhanh hay
cham, nhung két qua cudi cung 13 toan bd phin vo cdy ciing bi nit hoan toan
(Hinh 3.6 i) va vét niit chay doc theo than cdy.

Trén mit cao ngira (BO-1 va B0-2) diém dau tién xuat hién vét nit cling da
dang, co thé xuat hién tir dudi géc tién dan lén miéng cao hodc bat dau & miéng
cao di xudng (Hinh 3.6 m) va ciing c6 truong hop vét niit di chuyén huéng lén

bang cao trén cao (Hinh 3.6 n).
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3.2.2 Ty I1€¢ kho mit cao cua cac dong vo tinh cao su qua cac tuoi cao va mit

cao trén ba thi nghiém

Két qua quan trac khé mit cao cia cac dvt cao su qua cac tudi cao trén ba
thi nghiém duogc trinh bay trong Bang 3.5. Nhin chung, ty I¢ khdé mat cao & murc
thip & tudi cao 1 va 2, sau d6 ty 16 KMC ting dan qua tudi 3, 4 va 5 trén mit cao
BO-1. Khi chuyén miéng cao sang mat cao mo1 BO-2 thi trong tudi cao thi 5 hodc
thir 6 (nam dau tién ciia mit cao moi) thi ty 16 KMC déu thap & tat ca cac dvt. Sau
do6, ty 16 KMC ting cao rat nhanh ¢ nim cao thir sau hodc thi bay tré di. Két qua
nay cho thay ty 186 KMC ting dan qua cic nim cao mu trén cing mit cao. Ty 18
KMC ¢ mat cao BO-1 thi thép hon mit cao BO-2 ¢6 thé 1a do tudi cao cang kéo
dai thi ty I¢ KMC cang cao hon. Ty 1¢ KMC rt cao trén mit cao BO-2 c6 thé 1a do
tac dong tuong tac cua hai mat cao BO-1 va BO-2. That vay, khi cao mu trén mat
cao BO-1 thi phan vo cay phia dudi va mdt cao BO-2 van con 1a 16p vo nguyén
sinh chua cao mu nén chua c6 su han ché vé viung huy dong ma va dinh dudng
(Tupy, 1984). Nguoc lai, khi cao mu trén mit cao BO-2 thi trong nim cao mu dau
tién miéng cao con ¢ trén cao khong bi gidi han vé ving huy dong mu nén ty 1¢
KMC thép, nhung khi qua ndm cao thtr 2 tré di, trén mat cao BO-2 ty I1¢ KMC cao
hon 13 do phia mit cao BO-1 d3 13 vo tai sinh chua hoan chinh dan dén ty 1¢ KMC
tang cao rat nhanh. Diéu niy ching to c6 su tac dong qua lai gitra hai mat cao lién

quan dén vung huy dong mu (Lustinec va ctv, 1966; Pakianathan va ctv, 1976).

Két qua Bang 3.5 ciing cho thiy c6 nhiing dvt ¢6 ty 16 KMC cao hon. Co
thé phan thanh ba nhém gém nhom thir nhat 13 nhém man cam véi KMC do 1a PB
235, PB 260, RRIV 1, RRIV 2, RRIV 3, RRIV 4; nhom thir hai cé ty 16 KMC
trung binh d6 1a RRIC 100, RRIC 121 va RRIV 5; nhém tha ba 1a nhom co ty 1€
KMC thap d6 1a GT1. Két qua cho thdy RRIV 1, RRIV 2, RRIV 3 c6 ty 1¢ KMC

thép trén mat cao BO-1 nhung lai rat cao trén BO-2.
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Bang 3.5 Ty 18 cay kho mit cao (%) cip 4 cia cac dong vo tinh cao su theo cac

tudi cao va vi tri mat cao

Mat cao BO-1 Mat cao BO-2
Lo dvt Tudi cao Tubi cao
1 2 3 4 5 5 6 7 8 9
PB235 38 79 101 134 1,3 150 22,2 20,0
PB260 30 59 72 83 0,6 158 221 21,0
RRIC100 12 34 26 37 00 48 125 140
20 RRIC121 03 10 14 23 00 25 14,7 130
RRIV1 05 37 60 6,3 00 99 16,3 20,0
RRIV3 0,7 10 25 52 0,5 11,6 23,7 19,0
PB 235 15 18 6,7 94 119 09 85 174 19,0
RRIV2 00 10 19 09 49 09 10,0 128 21,0
L1 RRIV4 00 13 114 154 16,3 20 151 158 18,0
RRIV5 03 19 6,7 10,1 128 10,2 14,5 12,0
2.4 GT1 00 22 39 45 64 2,3 63

3.2.3 Két qua phan tich cac thong sb sinh Iy mii theo tirng cAp dd khé miit cao
cia cac dong vo tinh cao su
3.2.3.1 Két qua phan tich cic thong so sinh Iy mu theo tirng cip dd kho mit

cao cua sau dong vo tinh cao su

Trung binh bdn chi tiéu sinh Iy mu bao gdm ham luong Pudng; ham luong
Pi; ham lugng Thiols va TSC trén sau dvt cao su RRIV 2, RRIV 4, PB 235, PB
255, PB 260, RRIC 121 duogc trinh bay ¢ Hinh 3.7. Dvt RRIC 121 ¢6 ham lugng
Puong cao nhit so véi cac dong khao sat. PB 260 va PB 255 ¢6 ham luong Puong
trung binh trong khi PB 235, RRIV 4 va RRIV 2 c6 ham luong Duong thip nhat.
Biéu hién cac dvt theo cAp KMC tuy khong rd 1dm nhung c6 thé thdy rang khi cp
KMC ting 1én thi duong nhu ham lugng Pudng ciing ting 1én nhét 1a & giai doan

cﬁp 3.
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Hinh 3.7 Két qua phan tich cac théng sd sinh 1y mu theo cip d6 KMC ciia sau
dong vo tinh cao su phd bién. A: Ham luong Puong, B: Ham lugng Pi, C: Ham
lugng Thiols va D: TSC.

Ham lugng Pi mac du mang tinh déc trung cua dvt, nhung trong khao sat
nay két qua cho thay ham lugng Pi giam dan theo cap d6 KMC trén tat ca cac dvt.

Ham luong Thiols thé hién bién do khac biét khong rd gitta cac cip KMC
trén tat ca cac dvt.

Tuong tu, ham luong TSC cho thiy biéu hién khéng rd rang va phan biét
giita cac cap KMC trén cac dvt khao sat.
3.2.3.2 Két qua phan tich cac thong sb sinh 1y mu theo tirng cip dé kho mit
cao ciia bon dong vo tinh cao su méi

Két qua thong s6 sinh 1y ma theo cap 6 KMC ciia cac dvt méi duge cong
nhan va khuyén céo duoc trinh bay trong Hinh 3.8.

Ham luong Pudng c¢6 xu hudng ting dan theo cdp KMC trén cac dvt ngoai
trir RRIV 201 ¢6 ham luong Puong giam ¢ cap 4. Két qua cho thdy ham luong Pi
ciia RRIV 4, RRIV 201 va RRIV 117 déu thé hién sy thip dan tir cdy binh thuong
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dén cay cap 4. O giai doan KMC cép 4 thi ham luong Pi ¢6 gia tri thdp nhat. RRIC
106 thé hién c6 sy khac biét so véi cac dvt trén, cu thé 1a ham luong Pi ciing thap
dan tir cay binh thudng dén cay KMC cip 2, sau d6 ham lugng Pi ting 1én & cép 3
va 4.

Két qua ham lwong Thiols cta bdn dvt méi cho thiy sy khac biét kha rd
trén bdn dvt va déu thé hién sy sut giam ham luong Thiols khi cAp KMC ting dan
tir cAp 1 dén cap 4.

Tong ham lugng chit kho (TSC) ciia bon dvt déu cd xu hudng ting dan
theo cip KMC tir cap 1 dén cip 4. Qua két qua c6 thé nhan thay su gia ting TSC

rat rd rang va dé phan biét giita cdc cap KMC trén ca bon dvt.

(A) (B)
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Hinh 3.8 Két qua phan tich cac thong s sinh 1y mu theo ting cip KMC ctia bon
dong vo tinh méi. A: Ham lugng Puong, B: Ham lugng Pi, C: Ham lugng Thiols

va D: TSC.
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3.2.3.3 Két qua xét nghiém sang loc cAy khd miit cao

Phuong phap xét nghiém sang loc (screening test) thuong duogc s dung
trong nghién ctru bénh hoc nham tim ra thoi diém hodc biéu hién thay ddi dan dén
hién tugng dang khao sat. Trong nghién ctru nay, da thyc hién theo doi 10 cay co
mirc d6 KMC cdp 1 cua sau dong vo tinh. Quan tric ning suat va bon thong sb
sinh Iy mt theo dinh ky hai thAng mot 1an nhim tim ra biéu hién mang tinh canh
béo som vé su tién trién KMC. Két qua cho thiy c6 hai cdy cta hai dvt PB 235 va
RRIV 3 ¢6 biéu hién KMC toan phan vao cudi ky quan tric. Két qua dugc trinh
bay trong Hinh 3.9 va Hinh 3.10.

Ning suat mu & cac cay binh thuong van duy tri déu dan tir dau téi cudi giai
doan khao sat trén ca hai dvt, trong khi cdy KMC thi lvong mu it dan va kho han.

Ham lugng Thiols & cdy KMC thi giam dan va sau d6 giam thap khi cay
kho dén cap 4, trong khi ciy binh thuong c¢6 ham luong Thiols duy tri va ting cao
trén ca hai dvt.

Ham luong Puong & cdy KMC c6 biéu hién cao hon ciy binh thuong trén
ca hai dvt mic du c6 lac giam thap hon ddi chimg nhu trudng hop trén PB 235.

Dbac biét, ham Iuwgng Pi ¢ cay binh thuong luén & mic cao hon cay KMC
trong khi Pi giam dan va thap rd rét & cay KMC.
3.2.4 Thao luin chung vé két qua nghién ciru KMC

Khao sat hinh thai cdy KMC trén vuon cao su thi nghiém da moé ta tuong
dbi chi tiét cac dang cdy KMC két hop voi phan cip cdy KMC di chi 16 cac dang
cdy binh thuong, cdy KMC timg phan (cp 1 va cap 2), cdy KMC ting phan mé
rong (cip 3) va ciy kho toan phan (cip 4) c6 di kém hién twong khong nit vo hoic

cO nut vo.

Ty I¢ KMC mang tinh déc trung cta ting dvt tirc 1a c6 dong co ty 1¢ KMC
cao, c6 dong c6 ty 16 KMC thap. Ty 16 KMC ting dan theo tudi cao hodc trung hop
v6i vi tri miéng cao cang xubng thap gan gdc thi ty 16 KMC cang cao. Khi chuyén

miéng cao qua mat cao mai va ¢ vi tri trén cao thi ty 1€ KMC tré lai mue thap va
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Ghi chu: A: ty 1€ (%) ciy khé mit cao; B: Ham lugng Thiols; C: Ham
lwong Puong; D: Ham luong 14n vo co; E: Ning suét
Hinh 3.9 Dién bién sy tién trién kho mat cao twong g véi cac thong sb sinh 1y

mi va ning suit qua cac dot khao sat trén PB 235
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Ghi chu: A: ty 1€ (%) cay khé mat cao; B: Ham Iuwgng Thiols; C: Ham
lwong Puong; D: Ham lugng 14n v co; E: Ning sudt (g/c/c)
Hinh 3.10 Dién bién tién trién kho mit cao twong tng voi cac thong sé sinh Iy mit

va ning suat (g/c/c) qua cac dot diéu tra trén RRIV 3
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sau do ting nhanh theo vi tri miéng cao. Nguyén nhn cua hién trong nay cé thé 1a
do gi6i han ving huy dong mu, khi miéng cao di chuyén xubng gan v6i chan voi
1a chd ndi gitra gbc ghép va than cua dvt (Pakianathan va ctv, 1976, Sivakumaran
va ctv, 1981) hoic ciing c6 thé 1a do hiéu Gng e ché mit cao khi chat dong hoa bi
can tré di chuyén dén miéng cao do 16p vo nguyén sinh d3 bi cao roi khong con
nita (Tupy, 1984). Pakianathan va ctv (1976) ciing da 1y giai su han hep ctuia vung
huy dong mu khi miéng cao ¢ vi tri mat cao BO-2 va mat cao BO-1 da cao trude

do6 chi con vo tai sinh chua hoan chinh.

Két qua phan tich cac théng s6 sinh Iy mu cua cdy KMC theo ting cap kho
cho thay su gia ting ham luong dudng cua cdy KMC c6 mirc d6 kho cao hon, dicu
nay co6 thé duoc giai thich 13 do su tich ty dudng trong hé théng éng mu va duong
da khong dugc sir dung dé sinh tong hop cao su (Jacob va ctv, 1986). Trai lai, ham
lwong 1an vo co giam dan theo mirc 0 KMC c6 thé 1a do muc do hoat dong trao
d6i chat giam st ngay trong hé thng dng mu. Ham luwong 14n vo co phan anh qua
trinh hoat dong vé mat nang luong cta cac qua trinh trao doi chét lién quan dén su

sinh tong hop mu.

Ham lugng Thiols dudng nhu ciing giam dan theo mirc 46 KMC mic du
trong nghién ctru nay chua thé hién su khac biét rd rét gifra cac cép KMC. Trong
hé théng dng mu, cac hop chat Thiols dong vai tro 13 chat diéu hoa do phan tng

trung hoa cc oxygen hoat hoa san sinh ra trong qué trinh trao doi chét cua té bao.

Sy gia ting TSC cua cay KMC c6 thé duogc 1y giai 1a do s ngung tré hoat
dong cua hé thong ong mii 1am anh hudng dén qua trinh tham thu nude tir cac té
bao 1an can vao hé thong dng mu lam gidm hiéu Gng pha loing mi (Pakianathan
va ctv, 1966), do vady mu tré nén dac hon va gay kho khan cho dong chay mu.
Trong nhiéu truong hop thi TSC ¢ biéu hién twrong quan thuan voi ning sudt ma
nhung ¢ cdy KMC thi TSC c6 twong quan 4m véi ning suét do tac dong dén dong

chay.
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Két qua xét nghiém sang loc trong ludn 4n nay cling d3 xac nhan su thay
d6i cac thong s sinh Iy mu ciia cdy binh thudng va cdy KMC va két qua cho thay
déu hiéu chi thi mang tinh canh béo sém cua cady KMC d6 12 ham luong 14n v6 co
va ham luong Thiols thap. Cu thé trong nghién ciru nay di ghi nhan khi ham lugng
Pi <10mM 14 diu hiéu canh bdo KMC trén hai dvt PB 235 va RRIV 3. Khi ham
luong Thiols cua PB 235 <0,3 mM va cua RRIV 3 <0,4 mM la dau hiéu canh béao
som ctia KMC. Tuy nhién, day 1a két qua budc ddu mang tinh phat hién méi do
vay can tiép tuc nghién ctru dé khang dinh két qua.

Céc nghién ctru trude day thuong duoc thuc hién bang cach giy cam tGng
KMC bang ché do cao ning hoic ting nong do chat kich thich mu cho nén két qua
cac thong sb sinh Iy mu thuong khong on dinh sau khi cham dut thi nghiém. Véi
cach tiép can méi nhu da thyc hién trong nghién ctru nay cho thay sau khi diéu tra
ti 16 cdy KMC thyc té va phan nhom cac cay KMC theo ting cap do kho va phan
tich cac thong s sinh 1y mu thi két qua dat dugc phan anh trung thuc tinh trang
sinh 1y cua cdy dang bi KMC. Két qua phan tich cac thong s sinh Iy mu cua ting
cdp d6 KMC trén hai thi nghiém riéng biét bao gdm sau dvt phd bién va bdn dvt
moi cho két qua tuong tu nhau gép phan khang dinh tinh chinh xac cia viéc
nghién ctru theo timg cap do KMC.

Két qua thu nhan dugc da gdp phan khang dinh viéc phan tich cac thong s6
sinh Iy mil cho phép danh gia tinh trang sinh 1y ctia hé théng dng mu trong moi
lién h¢ voi hién twong KMC.

3.3 X4y dung nguwdng gia tri tham khao cac thong sé sinh 1y mi
3.3.1 Ning suit ciia bon dong vo tinh cao su méi

Bang 3.6 Trung binh ning suat mi kho (g/c/c) ctia bén dong vo tinh cao su méi

Dyt Trung binh nang Do 1éch chuan Heé s6 bién thién
suét (SD) (%)
RRIV 1 86,3 32,4 37,5
RRIV 3 51,5 21,8 42,3
RRIV 4 66,9 28,0 41,9

RRIV 5 52,5 22,8 43,4
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Két qua Bang 3.6 cho thdy dvt RRIV 1 cho ning suat cao nhét dat 86,3
glclc, ké dén 1a RRIV 4 c6 ning suit 13 66,9 g/c/c. Hai dvt RRIV 5 (52,5 g/c/c) va
RRIV 3 (51,5 g/c/c) c6 ning suat twong dwong nhau. Ghi nhian Hé s6 bién thién
ning suit cia cic dvt kha 16n, trong d6 dvt RRIV 3 c6 hé s bién thién thip hon
ba dong con lai.

3.3.2 Ngudng gia tri tham khao cac thong s6 sinh Iy mii
3.3.2.1 Xir Iy 6 liéu va do thi phan phéi chuin

Nang suit va két qua phan tich cac thong sé sinh 1y mu trén bén dvt RRIV
1, RRIV 3, RRIV 4 va RRIV 5 da duogc tap hop va loai bd cac s6 lidu khong thu
duoc day du (missing data) va cac sb liéu co gia tri bat thuong nhu gia tri cuc dai
hodc gia tri cuc tiéu dé hinh thanh co s¢ dir liéu chung cho cac dvt. Tiép theo, sir
dung phin mém SAS dé kiém tra phan phdi chuin theo phuong phap
Kolmogorov-Smirnov nhim xac nhan co so dit liéu bao gém cac bién thién ngiu
nhién tuan theo lut phan b chuan.

Céc hinh tir 3.11 dén 3.14 trinh bay dd thi phan bd tan suit ciia cac chi tiéu
ning suat va thong sb sinh 1y mi trong diéu kién giit sd liéu ban dau (khong sir
dung phép bién d6i s liéu) voi két qua duoc trinh bay trong phan A. Vi cac chi
tiéu khong dat phan phdi chuan thi tiép tuc dugc xir 1y bang cach ap dung phép

bién d6i sd liéu bang logarit thap phan va két qua duoc trinh bay trong phan B.

Trén dvt RRIV 1 (Hinh 3.11), két qua kiém tra s liéu ban dau khong st
dung phép bién ddi s6 lidu cho thdy ham lugng Pi va Thiols dat phan phdi chuén;
ham luong Pudng va TSC khong dat phan phdi chudn. Vi vay tiép tuc thuc hién
phép bién d6i s6 liéu bang cach lay logarit thap phan va két qua cho thay chi co
ham luong Puong dat phan phdi chuan trong khi TSC thi khong dat.

Hinh 3.12 cho thay két qua kiém tra s6 liéu ban dau c6 ba thong sb dat phan
phéi chuan d6 1a ham luong Puong, Pi va TSC. Thong s6 ham luong Thiols khong
dat phan phdi chuin nén ap dung phép bién ddi sb liéu dung logarit thap phén thi
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buong (mM) Pi (mM) Thiols (mM) TSC (%)
| N
-} N =l b Ao i
A e e R e T mEr |
n=168 n=168 n=168 n=168
Trung binh = 9,6 Trung binh = 18,3 Trung binh = 0,75 Trung binh = 39,5
Trung vi=9,0 Trung vi = 18,9 Trung vi = 0,76 Trung vi = 39,0
SD =343 SD=5,35 SD=0,18 SD=3,73
Pr>D <0,010 Pr>D=0,119 Pr>D=0,134 Pr>D<0,010
kd d d kd
— S
B | n=168 n =168
Trung binh = 0,96 Trung binh = 1,59
Trung vi = 0,95 Trung vi = 1,59
SD= 0,15 SD =0,03
Pr>D> 0,150 Pr>D <0,010
d kd

Ghi chi: A: SO liéu khong bién doi; B: S6 liéu bién doi bang logarit
d: dat phan phoi chuan; kd: khong dat phan phoi chuan; n: s6 mau

Hinh 3.11 Tong hop cac d6 thi phan b tan suat (histogram) cac thong sb sinh 1y
mu cuia dong vo tinh cao su RRIV 1

Puong (mMM) Pi (mMM) Thiols (mM) TSC (%)
D . ] T
71 AT _-"
A I S T S - el B e S S
n=170 n=170 n=170 n=170
Trung binh = 5,6 Trung binh = 13,1 Trung binh = 0,75 Trung binh = 41,8
Trung vi=5,4 Trung vi= 12,8 Trung vi = 0,73 Trung vi=41,9
SD=161 SD =3,86 SD=0,14 SD =3,32
Pr>D =0,088 Pr>D =0,023 Pr>D<0,010 Pr>D> 0,150
d d kd d
B n=170
Trung binh =-0,13
Trung vi=-0,14
SD =0,07
Pr>D=0,015
d

Ghi chi: A: S6 liéu khong bién doi; B: S6 liéu bién doi bang logarit
d: dat phan phoi chuan; kd: khong dat phan phoi chuan; n: s6 mau

Hinh 3.12 Tong hop cac d6 thi phan b tan suat (histogram) cac thong sb sinh 1y

mu cuia dong vo tinh cao su RRIV 3
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Puong (mM) Pi (mM) Thiols (mM) TSC (%)
Al e | DL T ) e LU T | e L L
n =170 n =170 n=170 n =170
Trung binh = 4,0 Trung binh = 11,3 Trung binh = 0,59 Trung binh = 47,7
Trung vi=3,7 Trung vi = 10,8 Trung vi = 0,59 Trung vi = 48,4
SD=1,55 SD =480 SD =0,09 SD =5,15
Pr>D <0,010 Pr>D <0,010 Pr>D >0,150 Pr>D <0,010
kd kd d kd
B |n=170 n =170 n=170
Trung binh = 0,57 Trung binh = 1,02 Trung binh = 1,68
Trung vi = 0,56 Trung vi= 1,03 Trung vi = 1,69
SD=0,15 SD=0,18 SD =0,05
Pr>D <0,010 Pr>D >0,150 Pr>D <0,010
kd d kd

Ghi cha: A: S6 liéu khong bién doi; B: SO liéu bién doi bang logarit
d: dat phan phoi chuan; kd: khong dat phan phoi chuan; n: s6 mau
Hinh 3.13 Tong hop céc d6 thi phan b tan suat (histogram) cac thong sb sinh 1y
mu cua dong vo tinh cao su RRIV 4

Puong (mM) Pi (mM) Thiols (mM) TSC (%)
A L .o . TR A EREE B B PR o e s
n=172 n=172 n=172 n=172
Trung binh = 5,8 Trung binh = 12,1 Trung binh = 0,53 Trung binh = 45,5
Trung vi=5,2 Trung vi=11,4 Trung vi=0,53 Trung vi = 44,9
SD=248 SD =384 SD=0,10 SD =473
Pr>D < 0,010 Pr>D < 0,010 Pr>D < 0,010 Pr>D =0,075
kd kd kd d
B | n=170 n=170 n=170
Trung binh = 0,73 Trung binh = 1,06 Trung binh = -0,28
Trung vi = 0,72 Trung vi = 1,06 Trung vi =-0,28
SD=0,16 SD=0,14 SD =0,08
Pr>D =0,025 Pr>D > 0,150 Pr>D =0,023
d d d

Ghi chii: A: SO liéu khong bién doi; B: S6 liéu bién doi bang logarit
d: dat phan phdi chuin; kd : khong dat phén phol chuan; n: s6 mau
Hinh 3.14 Tong hop cac d6 thi phan b tan suat (histogram) va cac thong s sinh

Iy mu ctia dong vo tinh cao su RRIV 5
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dat phan phdi chuin. Nhu vy ca bon théng sb déu dat phan phdi chuan trén dvt
RRIV 3.

Déi v6i dvt RRIV 4, chi c6 hai trong bbn thong sé dat phan phdi chudn do
12 ham luong Thiols va Pi (Hinh 3.13). Tuong ty, trén dvt RRIV 5 thi két qua phan
tich ban dau chi c6 TSC dat phan phdi chuén, sau d6 phan tich trén sb liéu bién doi
bang logarit thap phan thi ca bon théng sé déu dat phan phdi chuan (Hinh 3.14).

Céc db thi cho thay twong ddi & quy ludt phan phdi chuan cua két qua, mot
s6 thong s6 khong dat phan phdi chuan thé hién trén do thi co sy phan phdi léch
(skewness) vé mot phia hodc bén trai hoac 1a bén phai co thé 1a do nhirng tac dong
mang tinh khach quan anh hudéng dén két qua. Trong trudng hop nay cé thé ap
dung bién d6i sd lidu bang logarit thap phan dé xac dinh tinh phan phdi chuan cua
day s6 lidu.
Bang 3.7 Tom luge két qua kiém tra phan phdi chuan cac thong sb sinh 1y mu cia

cac dong vo tinh cao su

S6 ligu khong bién doi SO liubiendoibang 0 1iia khane dat

VT dat phan phdi chuan L%%igﬁg?iﬁilg; dat phan phéi chuan
RRIV 1 Pi, Thiols Puong TSC
RRIV 3 Duong, Pi, TSC Thiols
RRIV 4  Thiols Pi buong, TSC
RRIV5 TSC buong, Pi, Thiols

Bang 3.7 trinh bay tom luoc cic thong sb sinh Iy mu cia cac dvt dat va
khong dat phan phdi chuan. Két qua cho thiy dvt RRIV 3 va RRIV 5 ¢6 du bon
thong s6 déu dat phan phdi chuan. Trong khi cac dvt khac c6 mot hodc hai thong
s6 khong dat phan phdi chuan. That ra, nghién ctru nhiéu chi tiéu trén nhiéu dvt thi
kho ¢6 thé c6 duge két qua hoan hao véi tat ca cac chi tidu déu dat duoc phan phdi
chuan. Pay ciing 1a gidi han cua dé tai va can c6 cac nghién ctru bo sung thém dé

c6 két qua mang tinh tong quat hon.
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3.3.2.2 X4y dung ngudng gia tri tham khao cac thong so sinh ly mii

Ngudng gia tri tham khio ciia cac thong sd sinh Iy mu cia ting dvt dugc
trinh bay trong cac bang tir Bang 3.8 dén Bang 3.11.
Bang 3.8 Ngudng gi tri tham khao cac thong s6 sinh Iy ma dong vo tinh RRIV 1

. Mitrc do
Thong so — - -
rat thap thap trung binh cao rat cao
buong (mM) <5,6 56-73 73-10,7 10,7-124 >124
Pi (mM) <129 129-156 156-210 21,0-23,7 >23,7
Thiols (mM) <057 0)57-066 066-084 084-093 >0,93
TSC (%)* <358 358-37,7 37,7-414 414-432 >4372

Ghi ch:  * : Sy phan chia cac khoang chi mang tinh chat tham khao

Bang 3.9 Ngudng gia tri tham khao cac thong so sinh Iy mu dong vo tinh RRIV 3

. Mitrc do
Thong so — - -
rat thap thap trung binh cao rat cao
Duong (mM) <40 4,0-4,8 48-6,4 6,4-7,2 >7,2
Pi (mM) <92 92-112 112-151 151-170 >17,0
Thiols (mM) <059 059-066 066-08 08-087 >0,87
TSC (%) <3855 385-40,2 40,2-435 435-451 >451

Bang 3.10 Ngudng gi tri tham khao cac thong s6 sinh Iy mu dong vo tinh RRIV 4

) Mitrc do
Thong so P— . ;
rat thap thap trung binh cao rat cao
bPuong (mM)* <25 2,5-3,3 3,3-48 48-55 >55
Pi (mM) <6,0 6,0-84 84-132 132-156 >156
Thiols (mM) <050 050-0,55 055-0,64 0,64-068 >0,68
TSC (%)* <425 425-451 451-50,3 503-529 >529

Ghi chi:  *: Su phan chia cac khoang chi mang tinh chat tham khao
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Bang 3.11 Ngudng gié tri tham khao cac thong s6 sinh Iy ma dong vo tinh RRIV 5

) Mirc do
Thong so P . X
rat thap thap trung binh cao rat cao
buong (mM) <27 2,7-4,0 4,0-6,5 6,5-7,7 > 7,7
Pi (mM) <76 76-95 95-133 133-152 >152
Thiols (mMM) <043 043-048 048-058 0,58-063 >0,63
TSC (%) <40,8 40,8-43,2 43,2-479 479-50,2 >50,2

Két qua phan tich cho thay c6 su khac biét cia cac thong so sinh 1y mu gitra
cac dvt va dic diém nay mang tinh dic trung ctia mdi giéng. Vi vy di c6 nhiing
cong trinh nghién ctru dé xuat viéc tmg dung két qua phan tich cac thong sb sinh 1y
mu trong tuyén chon gidng méi (Odier, 1983; S Kim Thanh va ctv, 2014). Dya
trén dac tinh sinh 1y mu cda ting dvt trong mbi lién hé vé6i ché dd cao va str dung
chat kich thich ting ning suit mu c6 thé dé xuat mang tinh dinh hudng nhu sau:

«RRIV 1: 1a dvt c6 thé chiu dugc cudng d6 cao ning va phu hop voi phuong
thirc trong cao su tiéu dién. Dvt RRIV 1 ¢6 thé ap dung chat kich thich ting ning suat
mu khi sir dung chat kich thich & mirc trung binh dén kha t6t.

*RRIV 3: 1a dvt ¢6 thé chiu duoc cuong do cao trung binh va phi hop voi
phuong thirc trdng cao su tiéu dién. Dvt RRIV 3 c6 thé ap dung chat kich thich
tang nang suat mu khi sir dung chat kich thich mic trung binh.

«RRIV 4: 14 dvt ¢6 thé chiu dugc cuong do cao thép va chi khuyén cao voi
phuong thirc trong cao su tiéu dién néu khong sir dung chat kich thich. Kha ning
tang ning sudt khi sir dung chat kich thich & mirc kém dén trung binh.

«RRIV 5: 14 dvt c6 thé chiu duoc cuong dg cao thép va chi khuyén cao voi
phuong thirc trong cao su tiéu dién néu khong sir dung chat kich thich. Kha ning
ting nang suat khi str dung chét kich thich & mic trung binh.
3.3.2.3 Dién giai két qua phén tich cac thong sé sinh 1y mi

Két qua phan tich cac thong sb sinh 1y mi trong phong thi nghiém duogc thé
hién qua gié tri tuyét d6i cia mau. Thuc hién so gia tri tuyét dbi v6i bang ngudng

gia tri tham khao dé xép loai theo nim murc d6. V& mit 1y thuyét thi v6i bbn thong
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s6 va mdi thong s c6 5 murc do thi co thé c6 5* = 625 t6 hop cua cac thong sb sinh
1y mi cho mdi dvt. Nhu vy s& c6 khé khin trong viéc dién giai két qua phan tich.
Trén thyc té cdc gia tri phan tich thuong ndm trong khoang tir thap, trung binh
hoic cao it khi roi vao truong hop rat thap hodc rat cao. Do vdy, ¢6 thé nhan dinh
va dién giai cac két qua nhu sau:

e Ham luong Puong: néu gia tri & muc thip, trung binh hodc cao thi hé
théng éng mu dang hoat dong 6n dinh binh thuong, c6 su can béng gitra sy huy
dong duong dén hé théng ng mu hodc st dung duong cho cac qua trinh trao doi
chat. Néu gia tri rat cao thi c6 thé dudng di khong dugc sir dung do qué trinh trao
do6i chat cham lai. Mat khac néu ham luong duong rat thap thi co thé lién quan dén
viéc huy dong hay van chuyén duong dén hé théng 6ng mu hodc 1a do ciy di hoat
dong qué strc do cao ning hodc do st dung chét kich thich qua mirc khuyén cdo.

e Ham luong Pi: néu gia tri & mitc tir thap, trung binh dén cao ching to hé
théng éng mu hoat dong 6n dinh, tinh trang sinh 1y binh thuong. Néu Pi & muc rat
thap chtng t6 hoat dong sinh 1y hé théng 6ng mu da bi dinh tré, nguoc lai néu Pi &
mirc rat cao chung to cdy dang hoat dong qua murc can giam cudng do cao hoic
tam ngung st dung chét kich thich mu.

e Ham luong Thiols: néu gia tri & muc trung binh hodc cao hodc rat cao
chtng t6 tinh trang sinh 1y & mic binh thuong, hé thong dng mu hoat dong on
dinh. Nguoc lai, néu gia tri Thiols & muc do thép va rat thép chung to hé théng
dng mu dang mat dan tinh 6n dinh.

e TSC: néu gia trj & mirc tir thip, trung binh hodc cao chimg t6 hé théng
dang hoat dong 6n dinh binh thuong, c¢6 sy can bang gitra sy sinh tong hop mii cao
su va dong chay mu sau khi cao. Néu gia tri & mrc rat cao nhu thudng thiy vao
dau mua cao thi gdy kho khin cho dong chiay mu va vi vdy ning suat mi thudong
théip. Nguoc lai, néu gia tri rat théip chiing té cay da hoat dong qua mic, co sy mét
can bang trong viéc sinh tong hop mu cao su, can thiét phai giam cudng d6 cao va

ngung st dung chat kich thich mu.
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Jacob va ctv (1988) cho rang viéc binh luan hay dién giai két qua thuong
khong chi dua trén ting thong sb riéng 1é ma can c6 cai nhin tong quat cua tit ca
cac thong s6 tir 46 ¢6 nhan dinh chan doan két qua chinh xéac va dé xudt cac bién
phap k¥ thuat phu hgp.

Mot s6 vi du cu thé nhu tir két qua phan tich sau khi dbi chiéu vé6i bang
ngudng gia tri tham khao co thé c6 nhimg t6 hop nhu sau:

Ghi chu: thap (t), trung binh (tb), cao (c)

- Puong: tb, Pi: tb, Thiols: c, TSC: ¢

Trong trudng hop nay thi to hop cac thong sb sinh Iy mu ¢ tinh trang khé 1y
tudng vi ham lugng duong & mire trung binh cho thiy sy can bang cta viée cung
cap duong dén hé théng tao mu va hoat dong sinh tong hop mu cao su. Pi ¢ mirc
trung binh chimg t6 cdy dang tién hanh cac hoat dong trao doi chét binh thudng.
Thiols & mitc cao ching t6 hé théng tao mu dang & trong tinh trang 6n dinh. TSC
& murc cao chimg to su tai sinh mu tét, tuy nhién do TSC cao c6 thé gy mot chit
kho khan cho dong chay mu.

Panh gia: Tinh trang sinh 1y 6n dinh.

Bién phap k¥ thuat: Giir nguyén ché do cao va kich thich mu.

- Duong: ¢, Pi: t, Thiols: ¢, TSC: t

Ham luong dudng cao két hop véi TSC thip cho thiy qua trinh sinh tong
hop mu bi dinh tré do Pi thap chung té hoat dong trao d6i chét it tich cuc. Thiols
cao cho thdy hé thdng 6n dinh. Dong chay mu binh thudng.

Panh gia: Tinh trang sinh Iy 6n dinh, qua trinh trao d6i cht chdm

Bién phap: C6 thé sir dung chét kich thich mu dé thiic day qua trinh trao d6i
chat tich cuc hon dé ting ning suit.

- Puong: ¢, Pi: ¢, Thiols: t, TSC: th

Ham luong dudng cao két hop TSC trung binh cho thiy qua trinh van
chuyén hay huy dong duong dén hé thong tao mu rat tich cuc thé hién qua Pi cao.

Thiols thap chimg t6 hé thong dang diéu hoa cac qua trinh trao d6i chit.
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Danh gia: Tinh trang sinh 1y dang ¢ trang thai trao doi chat manh nhét 1a
huy dong duong mdt cach chu dong vé hé théng tao mu.

Bién phép k¥ thuat: Giit nguyén ché d6 cao va kich thich mu

- Duong: t, Pi: ¢, Thiols: t, TSC: C

Ham luong dudng thip két hop véi Pi cao chung t6 hé thong dang hoat
dong trao doi chat rét tich cuc theo hudng tao mi do TSC cao. Thiols thip do can
phai diéu hoa hoat dong bién dudng.

Danh gia: Tinh trang sinh 1y dang ¢ tinh trang cuong d¢ khai thac qué miec,
cdy can nghi ngoi.

Bién phdp k¥ thuat: Ngung str dung kich thich mu

Céac vi du cu thé trén day trinh bay viéc chan doan mu. Pé danh gia tinh
trang sinh 1y cta hé théng tao mil can lién hé cac thong so sinh 1y lién quan dén

dong chay va su tai sinh mu 13 hai yéu t6 quan trong tac dong dén ning suat.

3.3.3 Twong quan don giira ning suit va cic thong s6 sinh Iy mii

Trén dvt RRIV 1 (Hinh 3.15) cho thdy Ning suat c6 su twong quan nghich
& muc thap véi TSC (r = - 0,314***). Nang suit c¢6 twong quan thuin v6i ham
lugng Thiols va Pi voi hé s6 twong quan 1an luot 1a r = 0,643%%* va r = 0,593%**
Ning suat c6 twong quan thuin mic do thap véi ham lugng Puong (r = 0,235%**),
Vé mbi lién hé giira cac thong s6 sinh Iy ma, két qua cho thdy ham lugng Pudng
khong c6 twong quan cé ¥ nghia théng ké véi TSC. Ham luong Pudng c6 twong
quan thudn voi Thiols va Pi véi hé sb tuong quan lan luot 14 r = 0,463%%* ya r =
0,221*** Ham lugng Pi c6 tuong quan nghich v4i TSC (r = - 0,479***). Ham
luong Pi cling c6 tuong quan thuan va chat véi Thiols (r = 0,707***). Ham luong
Thiols c6 twong quan nghich ¢ mirc kha voi TSC (r = - 0,515**%).

Két qua Hinh 3.16 cho thiy trén dvt RRIV 3, Ning suit c6 twong quan
thuan & muc kha véi TSC (r = 0,471%%*) va & mirc thap voi Thiols va Pi voi hé sb
tuong quan 1an luot 1a r = 0,243** va r = 0,395***_ Tuy nhién, Ning suat khong

c6 twong quan cé y nghia théng ké v6i ham luong Pudng.
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Hinh 3.15 Tuong quan giira ning sudt va cac thong sb sinh Iy mu cta dong vo tinh

RRIV 1

Ham luong Pudng c6 twong quan thuin & muc yéu voi TSC (r = 0,181 **)

va tuong quan thuan ¢ mirc thap vaoi Thiols (r = 0,285%**) trong khi khong co

trong quan c6 ¥ nghia thong ké véi ham lwong Pi. Ham luong Pi thi khéng c6

tuong quan véi TSC nhung lai c6 tuong quan kha voi ham lugng Thiols (r =

0,416***). Ham luong Thiols c6 twong quan nghich & murc thip vdi TSC (r = -
0,297***),
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Hinh 3.16 Tuong quan giira nang suit va cac thong sb sinh Iy mu cta dong vo tinh

RRIV 3

Hinh 3.17 cho thiy trén dvt RRIV 4 Ning suét c6 twong quan thuin & muic
kha véi TSC (r = 0,531***) va vdi Ham lugng Pi (r = 0,492***) trong khi khong

c6 twong quan cé y nghia théng ké v6i ham lwong Thiols va Pudng.

Ham lugng DPuong c6 tuong quan thuan ¢ muc kha voi TSC (r = 0,468***)

trong khi khong c6 twong quan c6 y nghia théng ké véi ham luong Thiols va Pi.

Ham luong Pi c6 twong quan thuin ¢ murc thap véi TSC (r = 0,204***) va Thiols

(r = 0,343**%)_ Thiols c6 twong quan nghich & mirc thap v6i TSC (r = - 0,370%**),
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Hinh 3.17 Tuong quan giira ning suat va cac thong sé sinh Iy mi1 cia dong vo tinh
RRIV 4

Két qua trinh bay trong Hinh 3.18 cho thiy dbi voi dvt RRIV 5 thi Ning
sudt c6 tuong quan nghich & muc thap v6i TSC (r = - 0,369***) va v6i ham lugng
Puong (r = - 0,354***). Ning suit c6 twong quan thuin & mirc kha véi Thiols (r =
0,441%**) va voi Pi (r = 0,542%*%),

Ham luong Puong c6 twong quan mic do kha véi TSC (r = 0,478%**) va
khong ¢ twong quan ¢ y nghia théng ké v6i ham luong Thiols va Pi. Ham lugng

Pi c6 tuong quan nghich & muc kha véi TSC (r = - 0,513***) va tuong quan thuan
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¢ muc kha vai ham lugng Thiols (r = 0,529***). Ham lugng Thiols c6 tuong quan

nghich & mirc thap v6i TSC (r = - 0,396***),
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Hinh 3.18 Tuong quan giira ning suit va cac thong sb sinh Iy mu cta dong vo tinh
RRIV 5
Hinh 3.19 cho thiy trén s liéu gop cua bén dvt Ning sudt cé tuong quan
thuan & muc yéu v6i TSC (r = 0,111%**); twong quan thuin & mic thap véi Thiols
(r=0,364***) va twrong quan thuan & muc kha véi ham lugng Pi (r = 0,579%*%*),
Véi cac thong sb sinh 1y thi ham lugng Pudng cé tuong quan nghich véi
TSC (r = - 0,346***) va c6 tuong quan thuan & mirc kha v&i ham lugng Thiols va

Pi voi hé s6 twong quan 1an luot 1a r = 0,41 1%** va r = 0,429%** Ham luong Pi c6
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twrong quan nghich & mirc thip v6i TSC (r = - 0,217*%%*) va ¢6 twong quan thuan &

muc kha véi ham lugng Thiols (r = 0,551***). Ham luwong Thiols c6 twong quan

nghich & mic thip véi TSC (r = - 0,380%**),
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Hinh 3.19 Tuong quan giita ning suat va cac thong s sinh 1y mu cua bén dong vo

tinh cao su

Nhin chung, két qua phan tich twong quan cho thiy c6 su twong quan tuyén

tinh c6 y nghia thong ké gilra nang suat va cac thong so sinh Iy mu va gilra cac

thong s sinh 1y mu véi nhau trén timg dvt cling nhu trén s6 liéu gdp cua bén dvt

trong nghién ctru ndy. Mirc do tuong quan c6 thé thay doi tuy theo dic tinh cua

dvt. Két qua cho thiy Nang suat c6 twong quan thuin & mirc thap dén kha véi ham
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lwong Thiols va Pi trén ca bon dvt va trén sb liéu gop cua bdn dvt. Tuy nhién modi
tuong quan gitta Nang suat va voi hai thong s6 ham luong Pudng va TSC khong
thé hién 3, c6 trudng hop khong cé twong quan hoidc ¢ twong quan thuin hodc cé
tuong quan nghich. Tuong tu cac két qua ciing d chi ra ring ham luong Pudng
chua thé hién méi lién hé rd rang v6i ham luong Thiols, Pi va TSC, nghia 13 c6
truong hop tuong quan thuén hoac nghich va co6 luc khong co6 tuong quan trén céac
dvt khac nhau. Tuy nhién, két qua ciing cho thdy diém nbi bat d6 1a ham luong Pi
thé hién mbi twong quan thuan tir mirc thap dén chat véi ham luong Thiols trén ca
bdn dvt cling nhu trén s6 lidu gop cua ca bon dvt. Piém ndi bat khac 1a ham luong
Thiols ciing thé hién mdi twong quan nghich vi TSC trén ca bon dvt va trén so
lidu gdp ctia bén dong.

Bang 3.12 Tong hop két qua phan tich twong quan giita ning sut va cac thong so

sinh Iy mu ctia Noi dung 1 va Noi dung 3

Tuong quan Noi dung 1 Noi dung 3
Ning sut - Thiols +T, K +T, K
Ning suit - Pi +T, K +T, K

Pi - Thiols + K +T,K,C
Thiols - TSC -T,K -T,K

Ghi chu: + Tuong quan thuén; - Tuong quan nghich
Mirc d6 twong quan: T: Thap (r=0,2 -0,4), K: Kha (r=0,4 - 0,7).

Bang 3.12 trinh bay két qua tong hop vé mbi trong quan gitra ning suat va
cac thong sé sinh 1y mu ciing nhu mdi twong quan giita cac thong sé sinh 1y trén
Noi dung 1 gém 33 dvt & giai doan cdy non va cdy trudng thanh (Hinh 3.3 va Hinh
3.4) va Noi dung 3 gom bon dvt (tir Hinh 3.15 dén Hinh 3.19). Két quéa cho thay
trong ndi dung 1 Niang suat va Thiols c6 tuong quan thuan & mic tir thip dén kha
& ca hai giai doan cdy non va cy truéng thanh dong thoi ciing lip lai twong tu &
noi dung 3 trén ca bon dvt. Moi twong quan ciia Nang suat va Pi 1a twong quan
thuan ¢ mirc thap va khd trén ca hai giai doan ciy non va cdy truéng thanh va lip
lai trén bdn dvt cao su. Ham lugng Pi ¢6 twong quan thudn voi Thiols & mirc kha &

c4 hai giai doan cay non va ciy truéng thanh. Piéu nay ciing duoc lip lai trén bdn
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dvt véi hé sé twong quan chi yéu & mirc kha. Ham luwong Thiols c¢6 twong quan
nghich & mirc thap dén kh4 trén ca hai giai doan cdy non va cay truong thanh ciling
nhu trén ca bdn dvt cao su. Két qua nay cho thay mic du voi cac cac quan thé khac
nhau vé dvt nhung déu c6 chung biéu hién lap lai vé chiéu twong quan (thuan,
nghich) va muc do (thap, kha, chit) cia cic cip twong quan nhu Ning suit -
Thiols, Nang suét - Pi, Pi - Thiols va Thiols - TSC.

Mit khac néu lién hé voi két qua nghién ciru trong ndi dung 2 vé KMC
cling thiy rang bon thong sb sinh 1y mu ciing c6 nhitng biéu hién twong tu nhau
v6i cac cap KMC trong d6 ham luong Pi va Thiols thé hién vai trd ndi bat trong
moi lién hé véi KMC.

Tom lai két qua dat duoc trong nghién ctru nay gdp phan khang dinh mbi
lién hé chiat ché giita thong s6 sinh 1y ma va nang suat, tir d6 cho thay cé thé sur
dung céac thong s sinh 1y mu dé 1y giai vé nang suat mi cao su (Eschbach va ctv,
1984; Jacob va ctv, 1986, 1989) hodc dugc st dung dé danh gia tiém nang nang
sudt ctia dvt cao su trong tuyén chon giéng (Gohet va ctv, 2015).

3.3.4 Phan tich héi quy da bién (multiple regression analysis) giira niing suat
va cac thong sb sinh Iy mi

Murc do tuong quan tuyén tinh don yéu t6 duoc thé hién qua hé sb twong
quan r. Két qua cho thiy trong nhiéu trudng hop c6 hé sb twong quan kha trong
khoang hé sé twong quan r = > 0,4, cac trudng hop khac co hé sb tuong quan thap
r=tr0,2 - < 0,4 hoic khong c6 twong quan. Két qua nay ciing cho thiy trong hé
thong sinh hoc thudng khé ¢ thé phat hién mdi twong quan truc tiép chit ché giita
hai yéu t6, thay vao d6 cac yéu t6 co tac dong tong hoa va tuong tac voi nhau. Do
vay da tién hanh phan tich hoi quy da bién nham tim ra mdi lién h¢ giira cac thong
sd sinh Iy mu véi ning suit.

Céc bang tir 3.13 dén 3.17 trinh bay phuong trinh hoi quy da bién cua cac
dvt nghién ciu sau khi da ap dung thuat toan loai trir tirng budc (stepwise

elimination) cac bién sb khong c6 ¥ nghia thong ké véi ning suit. Cac thong sb
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sinh 1y trong phuong trinh dugc sip xép thir tu tuy theo mirc do ¥ nghia thong ké
ctia ting thong sb.

Dvt RRIV 1 ¢6 hai thong s6 ham luong Pi va Thiols c6 lién quan truc tiép
va c6 ¥ nghia théng ké véi ning suat ma. Két qua phan tich théng ké ciia phuong
trinh hdi quy da bién cho thiy véi hé sb xac dinh R? = 0,452 thi hai thong sé nay
d3 gop phan giai thich trén 45% két qua ning suat cta dvt (Bang 3.13).

Bang 3.13 Phuong trinh hdi quy tuyén tinh da bién giita ning suat va cac thong sb

sinh Iy mu cta dong v6 tinh RRIV 1

Chi tiéu Y nghia

PTHQDB y =-3,43 + 78,80Thiols + 1,67Pi
YNTK <0,0001 0,0009
R? 0,452%**

Ghi cha: PTHQDB: Phuong trinh hoi quy da bién; YNTK: Y nghia thong ké cua timg thong s0
y : ning sudt (g/c/c), R? : hé s6 xac dinh, *** : mirc do ¥ nghia théng ké <0,001.

Bang 3.14 Phuong trinh hdi quy tuyén tinh da bién giita niang suat va cac thong so

sinh Iy mu ctia dong v6 tinh RRIV 3

Chi tiéu Y nghia

PTHQDB y =-173,49 - 79,85Thiols + 4,38TSC - 3,32Duong
YNTK <0,0001 <0,0001 <0,0002
R? 0,433%**

Ghi cha: PTHQDB: Phuong trinh hoi quy da bién; YNTK: Y nghia thong ké cua timg thong sO
y : ning suét (g/c/c), R? : hé s6 xac dinh, *** : mic do y nghia thong ké a = <0,001.

Trén dvt RRIV 3 c¢6 ba thong s6 Thiols, TSC va Pudng c6 lién quan truc
tiép v6i nang suat va phuong trinh hdi quy cé hé sb xac dinh R?=0,433 véi d6 tin
cdy & mirc a =<0,001 (Bang 3.14). So sanh véi trong quan don yéu tb trong Hinh
3.16 thi ham luong Pudng khong c6 tuong quan cd ¥ nghia thong ké véi ning suit
nhung khi gop cac yéu td nay lai thi phuong trinh hoi quy da bién lai c6 d6 tin cay
t6t hon. Diéu nay c6 thé 1y giai trong hé thdng sinh hoc c6 thé ton tai sy trong tac
giita cac yéu té mang tinh hd trg hodc kim ham 13n nhau. Chinh vi vdy viéc nghién

ctru tung yéu to riéng 1é co thé chua 1y gidi du ban chat cia van dé nghién cuu.
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Mt khac, nghién ctru nhiéu yéu t6 du c6 khé khin trong viée trién khai va binh
luan két qua nhung n6 cho phép cach nhin nhan két qua toan dién hon. Két qua
nay gop phan cing cd cho nhan dinh khong chi xem xét ting yéu té riéng 1é ma
can c6 cach nhin toan dién tong hoa cua cac yéu t6 trong hé thong sinh hoc (Jacob
va ctv, 1988). Tuy nhién can thiét ghi nhan két qua nay va tiép tuc luu ¥ nghién
ctru bo sung dé ¢ két ludn rd rang hon.

Bang 3.15 Phuong trinh hdi quy tuyén tinh da bién giira ning suit va cac thong sb

sinh Iy mu cta dong vo tinh RRIV 4

Chi tiéu Y nghia

PTHQDB y =-159,03 + 79,21 Thiols - 4,50Duong + 1,67Pi + 3,74TSC
YNTK <0,0001 <0,0001 <0,0001 <0,0001
R 0,523***

Ghi cha: PTHQDB: Phuong trinh hoi quy da bién; YNTK: Y nghia thong ké cua timg thong s0
y : niang sudt (g/c/c), R? : hé s6 xac dinh, *** : mirc d6 ¥ nghia théng ké a = <0,001.

Trén dvt RRIV 4 va RRIV 5 (Bang 3.15 va Bang 3.16), ca bén thong sb
sinh 1y déu co tac dong cé y nghia thong ké dén nang suat va phuong trinh hoi quy
da bién cua hai dvt nay v6i hé sé xac dinh R? tir 0,450 dén 0,523 tirc 1a gop phan
giai thich 45 - 52% két qua vé ning suit ma cao su.

Bang 3.16 Phuong trinh hdi quy tuyén tinh da bién giita ning suat va cac thong so

sinh Iy mu cta dong vo tinh RRIV 5

Chi tiéu Y nghia

PTHQDB y = - 32,68 + 81,93Thiols - 3,87Duong + 2,26Pi + 0,81 TSC
YNTK <0,0001  <0,0001 <0,0001 0,0388
R? 0,450%**

Ghi chi: PTHQDB: Phuong trinh hoi quy da bién; YNTK: Y nghia thong ké ciia timg thong s
y : ning suét (g/c/c), R? : hé s6 xac dinh, *** : mirc d6 y nghia thong ké a = <0,001.

Bang 3.17 trinh bay két qua phan tich phuong trinh hdi quy tuyén tinh da
bién trén sb liéu gop ctia bon dvt. Két qua cho thay ca bdn thong sb sinh Iy mu déu
c6 tac dong dén Ning suit v6i hé sé xac dinh R? = 0,421 tirc 1a giai thich 42,1 %
két qua vé niang suit cao su. Két qua phan tich cho thiy ca bdn thong sd sinh 1y mu

déu co y nghia théng ké & muc o =<0,01 dén o = <0,001.
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Bang 3.17 Phuong trinh hdi quy tuyén tinh da bién giita ning suit va cac thong sb

sinh 1y mu ctia bdn dong vo tinh cao su

Chi tiéu Y nghia

PTHQDB =-91,03 +2,99Pi + 2,02TSC + 31,67Thiols + 1,18Dudng
YNTK <0,0001 <0,0001 0,0004 0,0016
R’ 0,421%**

Ghi chi: PTHQDB: Phuong trinh hoi quy da bién; YNTK: Y nghia thong ké ciia timg thong s
y : niang sudt (g/c/c), R? : hé s6 xac dinh, *** : mirc d6 ¥ nghia théng ké a = <0,001.

3.3.5 Thao luin chung vé ngudng gia tri tham khio cac thong sb sinh Iy ma
va moi twong quan giira niing suit va cac thong so sinh Iy

Sau khi kiém tra thong ké vé phan phéi chuan cua cac thong sé di xdy dung
dugc ngudng gia tri tham khao cta bén thong sb sinh 1y mua cho bdn dvt méi hién
dang trong trén dién rong tai Viét Nam. Ngudng gia tri tham khao gdm c6 nim
mirc d6 gom rat thap, thap, trung binh, cao va rat cao. Co thé sir dung ngudng gia
trj tham khao cac théng s sinh 1y mu ctia bon dvt RRIV 1, RRIV 3, RRIV 4 va
RRIV 5 cho ving dat xam Pong Nam Bo. Két qua phan tich mau mu trén vuon
san xudt duoc tra ctru trén ngudng gia tri tham khao dé xép loai mirc do cac thong
sO tir d6 chan doan tinh trang sinh 1y ctia hé thong tao mu lién quan dén dong chay
va su tai sinh ma 1 hai yéu t6 chinh tac dong dén ning suit va dé xuat ché do cao

mu va kich thich phu hgp v6i tinh trang sinh 1y ctia cay cao su.

Can tiép tuc nghién ctu bd sung co s¢ dir liéu cac thong so sinh 1y nay

nham ngay cang hoan thién dé c6 dg chinh xac hon.

Phan tich tuong quan don yéu t6 giita nang suat va cac thong sé sinh ly mil
da cho thdy két qua vé mdi lién hé cta ning sudt dén ting thong s sinh Iy ma
cling nhu gitra cac thong s sinh 1y véi nhau. Xét vé ting yéu to riéng 1é thi muc
d6 twong quan thudng ¢ muc thap dén kha, kiéu twong quan va mic do twong
quan c6 biéu hién khac nhau theo dvt va theo ting thong s sinh Iy mu. Tuy nhién
qua téng hop két qua nhan thay noi bat hai thong s6 1a ham lugng Pi va Thiols c6

lién quan mét thiét dén san luong trén cac dvt. Twong quan giita Nang suat va Pi 1a
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trong quan thuan véi hé sd twong quan tir 0,395*** dén 0,593*** trén ca bon dvt.
Tuong quan giita Nang suat va Thiols 1a twong quan thuan véi hé s6 twong quan tir
0,243** dén 0,644*** trén ca ba dvt RRIV 1, RRIV 3 va RRIV 5; chi trixt RRIV 4
1a khong c6 tuong quan co ¥ nghia thong ké. Ham lugng Pi va Thiols c6 twong
quan thuan ¢ mirc kha chit véi hé sb twong quan tir 0,343%** dén 0,707***. Ham
lwong Thiols va TSC c6 twong quan nghich & muc thap dén kha véi hé sd tuong
quan tir - 0,297*** dén - 0,515%** Két qua phan tich phuong trinh hdi quy tuyén
tinh da bién cho thay sy tac dong hd tro gitta cac thong sé sinh 1y mi trén hau hét
cac dvt ngoai trir RRIV 1 chi ¢6 Thiols va Pi gop phan c6 ¥ nghia dén ning suit,
cac dvt con lai déu co su dong gop cuia ba hoidc bon thong so trong viée giai thich

két qua nang suat.

Két qua chinh ciia phan tich twong quan d6 1a gép phan ching minh y nghia
ctia cac thong sd sinh 1y mu 1én quan tryc tiép dén niang suat voi mac do tuong
quan va do lap lai trén cac d6i twong nghién ciru khac nhau. Mic du timg thong sb
don 1¢ c6 nhiing tac dong khac nhau nhung khi hoa chung trong hé thong thi thé
hién tac dong tong hop dén ning suit. Két qua ciing di khang dinh d6 tin cay va
nghia cta cac thong s sinh 1y mu lién quan dén co ché san xuat mu cua ciy cao su
va c6 thé sir dung cac thong sb nay dé chin doan tinh trang sinh 1y nham c6 bién

phép k¥ thuat thu hoach mu phu hop.
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KET LUAN VA PE NGHI

Két luan

Tir cac két qua nghién ctru dugc trinh bay trén ddy, ¢ thé rit ra mot s két
luan nhu sau:

e Trong nghién ctru nay da chon loc dugc nam dvt moi ndi troi LH95/147,
LH95/90, LH95/376, LH95/89 va LH93/349 d¢ tiép tuc nghién ctru véi nhitng dic
diém vé ning sudt va dic tinh sinh Iy ma vuot tréi hon cac dvt dbi chimg va phd
bién hién nay.

e D¢ tai d3 ching minh c6 sy twong quan & mutc dd kha dén chit giira ciy
non va ciy trudng thanh vé ning suat va bon thong so sinh Iy mi tir d6 gop phan
khang dinh viéc bd sung méi bdn théng sé gdm ham lwong Puong, Pi, Thiols va
TSC vao cac chi tiéu tuyén chon gidng mdi ddi v6i giai doan cAy con non gitp rit
ngan thoi gian nghién ctru tao gidng moi. Viée bd sung nay gop phan tuyén chon
gidng méi vira dat niang suat mu cao, dong thoi c6 thanh tich tt vé tinh trang sinh
1y nham dat muc tiéu bén virng 1au dai nhét 1a d6i véi cdy 1au nim nhu cay cao su.

e Mirc d6 kho mit cao co lién quan dén céac thong sb sinh Iy mu. Két qua
budc dau da phat hién hai thong s6 quan trong mang tinh canh bao vé tinh trang
KMC d6 1a ham lugng Pi va Thiols. Gid tri phan tich cia ham lugng Pi & mirc <
10 mM 1a dau hiéu canh bao KMC cho hai dvt PB 235 va RRIV 3. Gia tri phan
tich cia ctia ham lugng Thiols & mic < 0,3 mM 1a d4u hiéu canh bao KMC cho
dvt PB 235; va ham lugng Thiols < 0,4 mM la d4u hiéu canh béo cho dvt RRIV 3.

e Phan tich mdi tuvong quan giita ning suat va bon thong sb sinh 1y mu
cling nhu giita cac thong sé v6i nhau két hop v6i két qua phén tich hdi quy tuyén
tinh da bién d3 gop phan khing dinh vai trd, y nghia cta cic thong sb sinh 1y lién
quan dén nang suat. Pé tai da xdy dung duoc cac bang tham chiéu vé ngudng gia

trj tham khao bén thong s sinh 1y ctia bon dvt méi RRIV 1, RRIV 3, RRIV 4 va
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RRIV 5. Ngudng gia tri tham khao cac thong sb sinh Iy mu 14 co s binh luin két
qua phan tich va danh gia tinh trang sinh 1y cta hé théng tao mu. Pé tai ciing
khong tranh khoi cac thiéu sot va ciing 13 gidi han cua dé tai do gia tri tham khao
ctia vai théng s can tiép tuc dugce nghién ciru bo sung nham hoan thién két qua.
Pé nghi

e B sung bén thong sb sinh Iy mi bao gdm ham luong Pudng, Pi, Thiols
va TSC 14 chi tiéu trong tuyén chon gidng cao su.

e Ban hanh tam thoi Bang tham chiéu ngudng gia tri tham khao cac thong
s6 sinh Iy mu cta bén dvt moi; dong thoi tiép tuc nghién ctru bd sung ngudng gia
trj tham khao théng s6 TSC cua RRIV 1 va RRIV 4 va ham luong dudng cua
RRIV 4.

e Thuyc hién nghién ctru dinh hudng sau va chinh quy trén két qua khao sat

cac thong s6 sinh 1y mu lién quan KMC.
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Phu luc 1 Théng ké dién tich cao su do Tap doan Céng nghiép Cao su Viét

Nam quan ly

Bang PL1 Dién tich va ty 1& cac gidng cao su trong phd bién trong giai doan 2006-
2010 va 2011-2013 cua Tap doan Cong nghi¢p Cao su Viét Nam

b 2006-2010 2011-2013 09112%ng6 Téng cong*
DT (ha) % DT(ha) % DT(ha) % DT(ha) %
1 PB 260 53.905 46,6 31.855 255 85759 356 90.376 235
2 RRIVI24 2094 18 39858 31,9 41952 174 41952 109
3 RRIV4 18.072 15,6 17 01 18089 7,5 30508 7.9
4 RRIC121 3317 29 11443 91 14761 61 15174 39
5 RRIV1 4389 38 6771 54 11160 46 11279 29
6 PB 255 4961 43 3797 30 8758 36 9468 25
7 GT1 5473 47 2588 21 8061 34 48613 126
8 RRIM600 3690 32 3589 29 7279 30 18781 49
9 RRIV114 1075 09 3146 25 4221 18 4221 11
10 VNg77-4 627 05 3384 27 4011 17 4011 1,0
11 RRIV106 1895 16 1789 14 3684 15 3684 1,0
12 RRIVS 826 07 2682 21 3508 15 3557 09
13 RRIV 115 804 08 243 20 3330 14 3330 09
14 TN 1186 10 1283 10 2469 10 4723 172
15 RRIV 107 5520 05 1700 14 2252 09 2252 06
16 IRCA 130 1063 09 996 08 2058 09 2071 05
17 1AN 873 92 01 1948 16 2039 09 2039 05
18 RRIM 712 419 04 1402 11 1822 08 182 05
19 VM515 358 03 122 01 480 02 16899 44
20 PB235 65 0,1 . 65 01 47813 124
21 Khac 10.791 4.326 15.116 22,599
Cong 115.742 125.132 240.874 385.173

Ghi chii: * Tong dién tich toan Tap doan
Chir in dam chi dvt nghién ctru trong luén an

(Nguon: Sé liéu kiém ké 01/01/2014, Ban Quan 1y K§ thuat)
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Phu luc 2 Ly lich dong v6 tinh
DONG VO TINH RRIV 1
1 Ngudn gbc

- Xuét xt: Vién Nghién ctru Cao su Vi¢t Nam, lai tao nam 1982;

-Phé hé: RRIC 110 x RRIC 117

- Tén goc: LH 82/122

- Cong nhan gidng: dugc B NN&CNTP cong nhan gidng khu vuc hoa nim
1994 (Quyét dinh sé 1394 QB/NN-KHKT ngay 11/10/1994), khuyén cao Bang I
trong co cdu gidng cao su cia Tap doan Cong nghiép Cao su Viét Nam tir nim
2006 dén nay.

2 Pac tinh co ban

- Sinh truong: khoe va dong déu trong giai doan KTCB & ving thuan loi,
tang vanh trong khi cao dudi trung binh;

- Nang Sut: nang suét cao, som, dat binh quan 2,5 tan/ha/nam & vung thuan
loi, nang suét thudc nhoém dan dau trén So tuyén 0 Ngh¢ An va Phua Tho;

- Pic tinh hinh thai: than thing, nhiéu canh nho, tin nho - thap, khong c6 uu
thé ngon,;

- Chéng chiu bénh hai: nhiém trung binh bénh phén tréng va nam héng o
vung thuan loi, nhiém rat nhe Corynespora va Botryodiploidia, d& nhiém bénh héo
den dau 14;

- Chéng chju diéu kién bét thuan: chiu rét trung binh, chiu han kh4;

- Thong s sinh 1y mi: ham lugng dudng sucrose cao, thiols va TSC cao,
ham luong 14n vo co thip cho thiy kha ning tai tao mu va dap ung tot v6i chat
kich thich;

- Pac tinh cao su: mu nudc tréng, dat latex loai I, d0 déo ban dau Po cao
(41), mu dong mau nga, chi sb duy tri d6 déo PRI cao (96), d6 nhdt Mooney trung
binh (59), cao su chin ¢6 mau vang (mau Lovibond tir 3,5 — 4,0), thich hop cho ché

bién hau hét cac cap hang cao su.
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3 Huwong sir dung
- Binh hudéng ndng suat mu cao, trong dai tra cho cac vung trong cao su

thuan loi & Déng Nam B6, Kampuchia, Nam Lao va ving Tay Béc;

DONG VO TiNH RRIV 2
1 Ngudn gbc

- Xuét xa: Vién Nghién ctru Cao su Viét Nam, lai tao nam 1982;

-Phé hé: RRIC 110 x RRIC 117

- Tén gdc: LH 82/156

- Cong nhan gidng: dugc B NN&CNTP cong nhan gidng khu vuc hoa nim
1994 (Quyét dinh s6 1394 QD/NN-KHKT ngay 11/10/1994), khuyén céo Bang I
trong co cAu giong cao su ciia Tong Cong ty Cao su Viét Nam giai doan 2002 -
2005.

2 Pac tinh co ban

- Sinh trudng: sinh truong rat khoe ca trong thoi gian KTCB va giai doan
khai thac, ting trudng trong khi cao kha dén cao;

- Ning suat: nang suat khoi dau trung binh va c6 xu hudng ting dan vio cic
nam sau, nang suét binh quan dat 1,3 tAn/ha/nam & 5 nam dau khai théc;

- Bac tinh hinh thai: than théng, tan thép va ram O giai doan non, vé sau cao,
thoang, phan canh trung binh, canh tu rung va Iuu lai mdt vai canh 16n;

- Chéng chiu bénh hai: nhiém trén trung binh dén dé nhiém bénh ndm hong,
nhiém trung binh bénh phan tring va héo den dau 14, nhiém Corynespora nhe dén
trung binh;

- Thong sb sinh 1y mi: ham luong duong sucrose rat thap, 1an vo co thap,
thiols thdp va TSC rét cao cho thiy hoat dong trao doi chét trung binh va khong on
dinh;

- Pic tinh cao su: mi nudc mau tring, mi dong mau nga, ham luong mu kho
trung binh, d6 déo ban dau Po kha (37), chi sd luu gitt d6 déo PRI khé (68), do
nhdot Mooney trén trung binh (68).
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3 Huwong sir dung
- Khong con khuyén cdo san xuat tir nim 2006 do niang suat thip hon nhiéu
dvt khac.

- Luu y: 1a gidng trién vong cho hudng san xuat go — mu.

DONG VO TiNH RRIV 3

1 Ngudn goc

- Xuat xtr: Vién Nghién ctru Cao su Viét Nam, lai tao nam 1982;

-Pho hé: RRIC 110 x RRIC 117

- Tén gbc: LH 82/158

- Cong nhan gidng: dugc B NN&CNTP cong nhan gidng khu vuc hoa nim
1994 (Quyét dinh s6 1394 QD/NN-KHKT ngay 11/10/1994), khuyén céo Bang I
(Pong Nam B, Tay Nguyén co cao trinh dudi 600 m va Nam Trung B9) trong co
ciu gibng cao su ctia Tap doan Cong nghiép Cao su Viét Nam giai doan 2006 -
2010.
2 Pac tinh co ban

- Sinh trudng: khoe trong thoi gian KTCB, tang trudng trong khi cao kha;

- Ning suat: ning sudt khoi dau khé va ting dan vao cac nim sau, ning suét
binh quan dat 1,5 tan/ha/ndm & 5 nam dau va dat 2 tn/ha/nam tir ndm tha 5 tré di;

- Bac tinh hinh thai: than thrfmg, nhiéu canh nho, tn rim & giai doan KTCB
va cdy to nhung vé sau thua;

- Chéng chiu bénh hai: nhiém nhe dén trung binh cac bénh quan trong, nhiém
Corynespora nang ¢ Dong Nam BJQ;

- Chdng chiu ngoai canh dic biét: tuong ddi khang gié nhung chiu rét kém;

- Dac tinh cao su: mu nudc hoi vang, mu dong mau nga, ham lugng mu kho
trung binh, d6 déo ban dau Po trung binh (33), chi s6 luu giir 46 déo PRI cao (95),
ddé nhot Mooney dudi trung binh (55).
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3 Huwong sir dung
- Khéng con khuyén cdo san xudt tir nim 2008 do nhiém ning bénh

Corynespora.

DONG VO TiNH RRIV 4

1 Ngudn gbc

- Xuét xa: Vién Nghién ctru Cao su Viét Nam, lai tao nam 1982;

-Pho hé: RRIC 110 x PB 235

- Tén gbc: LH 82/182

- Cong nhan gidng: dugc B NN&CNTP cong nhan gidng khu vuc hoa nim
1994 (Quyét dinh s6 1394 QD/NN-KHKT ngay 11/10/1994), khuyén céo Bang I
trong co cAu giong cao su ciia Tong Cong ty Cao su Viét Nam giai doan 2002 -

2005.

2 Dac tinh co ban

- Sinh trudng: sinh trudng khoe va phat trién nhanh ¢ cac nam dau (giai doan
KTCB), ting trudng trong khi cao dudi trung binh dén kém;

- Niang suét: san luong rat cao tir nhitng nim dau, ning suit trung binh 5 nim
dau dat trén 2,1 tin/ha/nam tai Dbong Nam Bo;

- Bac tinh hinh thai: than thrflng, tron, tan cao, hep, hoi thua, phan canh cao,
kich thudc canh cép 1 trung binh;

- Chéng chiu bénh hai: nhidm nhe dén trung binh bénh nam héng, nhiém
trung binh dén d& nhidm bénh phén tring va héo den dau 14, nhim Corynespora
nang & BDong Nam B¢ dic bi¢t 1a ving dat xam;

- Chéng chiu diéu kién bét thuan: khang gi6 kém;

- Pic tinh cao su: mi nudc mau trang, mi dong sang mau va it bi oxy hoa,
ham luong cao su khé (DRC) rat cao, do déo ban dau Po cao (40), chi sb luu giir

do déo PRI cao (80), d0 nhot Mooney trén trung binh (66).
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3 Huwong sir dung
- Khéng con khuyén cdo san xudt tir nim 2008 do nhiém ning bénh
Corynespora va d& giy dd do gi6 bao.

- Luu y: vo nguyén sinh va tai sinh hoi méng.

DONG VO TiNH RRIV 5
1 Ngudn goc

- Xuat xtr: Vién Nghién ctru Cao su Viét Nam, lai tao nam 1982;

- Pho hé: RRIC 110 x RRIC 117

- Tén gbc: LH 82/198

- Cong nhan gidng: dugc Bo NN&CNTP cong nhan giéng khu vuc hoa nim
1994 (Quyét dinh s6 1394 QD/NN-KHKT ngay 11/10/1994). Khuyén cdo Bang I
(Pong Nam B9) trong co cdu gidng cao su ciia Tap doan Cong nghiép Cao su Viét
Nam giai doan 2011-2015.

2 Dac tinh co ban

- Sinh truéng: Sinh trudng rat khoé va déng déu trong giai doan KTCB &
vung thudn lgi, tang vanh kha trong khi cao;

- Nang suat: kha cao, sém, trung binh 5 nam dau dat 2 tAn/ha/nam tai Dong
Nam B, dap tng thap voi chat kich thich mil, nang suat giam khi cao gan goc;

- Bic tinh hinh thai: than cong va canh cap 1 16n, tan ning & nhitng nim dau
KTCB,;

- Chéng chiu bénh hai: nhiém bénh phan trang va nam hong trén trung binh,
chua nhiém Corynespora;

- Chéng chiu diéu kién bat thuan: chiu rét trung binh, chiu han kém;

- Thong s6 sinh 1y mu: ham lwong dudng sucrose thip, 1an vo co kha cho
thdy hoat dong tai tao mu & murc trung binh va dap tng kich thich duéi trung binh,
ham lugng thiols cao va TSC dudi trung binh dua dén thuan loi vé dong chay;

- Pic tinh cao su: mi nuée tring, ma déng mau sim, ham luong mu kho

dudi trung binh, d§ déo ban dau Po cao (41), chi s6 luu gitt d6 déo PRI cao (96),
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do nhét Mooney trung binh (62), mu chin ¢6 mau vang rom (mau Lovibond 4,5),
khong thich hop ché bién cap hang cao su mau sang nhu L, thich hop cho cac cap
hang CV.

- Kha nang nhan ghép: khoe trong vuon nhén, nhiéu mat, dé ghép song.
3 Huwong sir dung

- Trong quy md vira (Bang II) & ving thuén loi thuc Dong Nam Bo.

-Luuy:

+ Khong thich hop véi ving kho han va ving dat dc, khong thich hop trong
hang kép do than cong nén c6 xu hudng nghiéng ra khoang tréng;

+ Cac nam dau KTCB khong cat ngon tao tan, can can chinh cay léch tan.

DONG VO TiNH RRIV 106
1 Ngudn gbc

- Xuét xa: Vién Nghién ctru Cao su Viét Nam, lai tao nam 1983;

- Pho hé: RRIC 110 x PB 252

- Tén gbc: LH 83/85

- Cong nhan gidng: duoc BO NN&PTNT cong nhan gidng khu vuc hoa nim
1994 (Quyét dinh s6 3492 QB/NN-KHKT ngay 09/9/1999), khuyén cio Bang II &
vung thuan loi (Péng Nam Bo, Tay Nguyén va mién Trung) trong co cdu giéng
cao su cua Tap doan Cong nghiép Cao su Viét Nam giai doan 2011-2015.

2 Dac tinh co ban

- Sinh trudng: khoe trong thoi gian KTCB ¢ vung thuan lgi thugc Bong Nam
Bo va Mién Trung, ting vanh trong khi cao trung binh;

- Nang suat: dat nang sudt rat cao tir cac nam dau, nang suét trén mit cao
BO-1 dat 2,5 — 3 tin/ha/nim tai bong Nam B9, nang suét kha & vung co diéu kién
kho han nhu Binh Thuén, Ngoc Hoi - Kon Tum;

- Dac tinh hinh thai: than théng, tron, nhiéu canh nho, tan trung binh, can dbi,
khong ¢ wu thé ngon, it cong nghiéng trong giai doan KTCB ¢ ving thuén loi;

- Bg day vd: vé nguyén sinh va tai sinh day trén trung binh,;
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- Chéng chiu bénh hai: nhiém nhe cac bénh phén tra"mg, héo den, nAm héng
va Corynespora,

- Chéng chju diéu kién bét thuan: chiu rét dudi trung binh, chiu han kha;

- Thong s6 sinh 1y ma: ham luong dudng sucrose thap, thiols khé, 1an vo co
va TSC cao chiing té hoat dong trao ddi chét tich cuc;

- Pic tinh mu cao su: mi nude tring, ham lwong mu khé (DRC) kha cao
(35%), dat cép hang latex loai I, tuy nhién mu dong mau xam nhat bé mat du duoc
xtr Iy chéng oxy hoa bé mat com van bi xam khi tiép xtic khong khi chi trong thoi
gian ngan, 46 déo ban dau Po rt thip (<25) tuwong tmg v6i do nhdt Mooney ciing
rat thap (~40), tuy nhién chi sé duy tri d6 déo PRI rat cao (>100) chimng to c6 kha
ning chéng chiu 130 hoa cao, mu chin c6 mau niu t6i (mau Lovibond 10), khong
thich hop ché bién cac cip hang cao su L, 3L hodc latex c6 dic, c6 thé ché bién
RSS hoic céc cip hang cao su tir ma déng nhu SVR 10.

3 Hudng sir dung

- Khuyén céo trong dai tra cho cac ving trong cao su thuan lgi & Pong Nam
Bo va ving kha thun lgi ¢ Nam Trung Bo véi dinh huéng ning suit mu cao;

-Luuy:

+ Céc nam dau KTCB khong cat ngon tao tan.

+ Nhan giéng bang ghép mit c6 ty 1¢ sdng thap hon nhiéu giéng phd bién khac.

DONG VO TiNH PB 235

1 Ngudn gbc

- Xuat xtr: Tram Prang Besar, Cong ty Golden Hope, Malaysia, lai tao nim
1955;

- Nhéap ndi vao Viét Nam nam 1978;

- Pho hé: PB 5/51 x PB S/78;

- Cong nhan gidng: duoc Bo NN&PTNT cong nhan giong san xuét dién rong
nim 1993 (Quyét dinh s6 289 QB/NN-KHKT ngay 17/7/1993), khuyén cao Bang

I trong co ciu giéng cao su ctia Tong Cong ty Cao su Viét Nam tir nim 1991 dén
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2001. Quy md di tréng & Viét Nam: Chiém ty 1é cao nhét trén dién tich cao su
trong tir 1976-2000 (34,7%), cao nhat & Pong Nam Bo (36,6 %), Tay Nguyén
(29,7%) va mién Trung (16,6%).

2 Pac tinh co ban

- Sinh trudng: khoe ¢ vung thuan loi, gitp rat ngin thoi gian KTCB so véi
mot s6 gidng phd bién cung thdi diém nhu GT 1 va RRIM 600 tir 6 thang dén 1
nim & Péng Nam B, tuy nhién sinh truéng khong tréi hon nhidu so véi GT 1
trong giai doan KTCB & ving bat thuan (TAy Nguyén c6 cao trinh trén 600 m va
Duyén hai mién Trung), ting trudng trong khi cao kha;

- Ning suét: nang suat thay do6i theo diéu kién méi trudng, ning suit cao som
& ving thuan lgi Pong Nam B nhung trung binh ¢ ving bat thuan Tay Nguyén,
nang sudt rat cao ¢ cac nudc co diéu kién thuan loi nhu tai Malaysia co thé dat toi
2,5 — 3 td/ha/nam, nang suat tap trung vao cac thang cudi nam, ning suat giam khi
cao gan goc;

- Bac tinh hinh thai: than théng, tron déu, tan rim trung binh vé sau tan nho
v6i 1-2 canh chinh vuon rit cao, phan canh can dbi ¢ giai doan dau, vé sau canh
thap ty rung;

- Po day vo: v nguyén sinh day trung binh, tai sinh vo tot;

- Chéng chiu bénh hai: dé nhiém bénh phan tring; nhiém trung binh bénh
héo den dau 14 va nim h@)ng, nhiém nhe dén trung binh bénh Corynespora, man
cam véi khd miéng cao;

- Chéng chiu ngoai canh dic biét: khang gié kém;

- Thong sb sinh 1y mu: ham luong dudng sucrose rat thap thap, 1an vo co
kha, thiols va TSC cao chung t6 hoat dong trao ddi chét tich cuc.

- Béc tinh cao su: Mu nudc hoi vang, mu dong mau sang, it bi oxy hoa, chi

sO duy tri d6 d&o PRI cao (85), 46 nhdt Mooney cao (78).
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3 Huwong sir dung

- Khong con khuyén céo san xuét dai tra do dién tich trong PB 235 da qua
nhiéu, bén canh d6 dvt nay nhiém phan tring ning ¢ khu vuc TAy Nguyén va rt
dé bi kho miéng cao.

-Luuy:

+ Nén 4p dung ché d6 cao cudng d6 thap;

+ Can luu y trong viéc ap dung chat kich thich mu vi dé din dén hiéu qua trai
nguoc néu sir dung khong diing cach;

+ D@ giy d6, dic biét ¢ giai doan dau khai thac;

DONG VO TINH PB 255
1 Ngudn gbc

- Xuat xt: Tram Prang Besar, Cong ty Golden Hope, Malaysia, lai tao nim
1955;

- Nhap ndi vao Viét Nam nam 1978;

- Pho hé: PB 5/51 x PB 32/36;

- Cong nhan gidng: duoc BO NN&PTNT cong nhan gidng khu vuc hoa nim
1994 (Quyét dinh s6 1393 QD/NN-KHKT ngay 11/10/1994), khuyén cédo Bang I
trong co ciu gidng cao su cua Tap doan Cong nghiép Cao su Viét Nam tir nim
1999 dén nay.

2 Dac tinh co ban

- Sinh trudng: sinh trudng kha trong giai doan KTCB ¢ vung thuan loi, bién
thién 16n theo diéu kién moi truong, phat trién cham trong diéu kién kém thuan loi,
tang trudng kha ¢ giai doan thu hoach mu;

- Ning sut: ning suat rat cao & vung thudn loi, binh quin 10 nim dau khong
kich thich dat 2 tdn/ha/nam va dat 2.5 - 3 tAn/ha/ndm véi ché d6 cao c6 kich thich
tir nam cao thir 4 tro di, dap ing tot v6i chat kich thich;

- Bic tinh hinh thai: than hoi cong, phan canh som, tan thip;

- Bg day vd: vé nguyén sinh day va cing, tai sinh vé trung binh;
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- Chéng chju bénh hai: d& nhiém bénh nim hff)ng; nhiém bénh ryng 14 mua
mua trén trung binh; nhiém nhe bénh phén tréng va rat nhe ddi voi bénh
Corynespora, dé kho miéng cao;

- Chéng chiu ngoai canh dac biét: khang gid kha, chiu rét dudi trung binh;

- Bic tinh cao su: Mu nuwdc mau vang nhat, mu dong bi 6xy hoa nén doi mau
nhe, chi sé duy tri d6 déo PRI cao (89), d6 nhdt Mooney trung binh (65);

3 Hudng sir dung

- Khuyén céo trong san xuat dai tra & ving thuén loi theo huéng san xuat mi.

-Luuy:

+ Céan tham canh cham séc ngay tir nhitng nam dau;

+ Céc nam dau KTCB khong cat ngon tao tan;

+ Kha niang nhan giéng thap do ty 1¢ ghép séng thap va sé mat hitu hiéu trén
canh gd thap (do mat nay chdi som);

+ Hién tugng nay chdi (canh) mudn trén than & giai doan cao up gay tré ngai

cho viéc cao miéng cao.

DONG VO TiNH PB 260

1 Nguon goc

- Xuat xt: Tram Prang Besar, Cong ty Golden Hope, Malaysia, lai tao nim
1956;

- Nhéap ndi vao Viét Nam nam 1978;

- Pho hé: PB 5/51 x PB 49;

- Cong nhén gidng: duoc BO NN&PTNT cong nhin gidng khu vuc hoa nim
1994 (Quyét dinh s6 1394 QD/NN-KHKT ngay 11/10/1994), khuyén céo Bang I
trong co cdu gidng cao su cia Tap doan Cong nghiép Cao su Viét Nam tir nim
2002 dén 2015;
2 Pac tinh co ban

- Sinh truéng: sinh truéng trén trung binh va dong déu trong giai doan

KTCB, tang truéng kha ¢ giai doan khai thac;
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- Ning suét: ning suit khoi ddu kha va ting vé sau, dat 1,6 tin/ha/ndm binh
quan 10 nam dau khong kich thich, co thé dat 2,5 tdn/ha/nim véi ché do cao c6
kich thich tir nam cao thu 5 tro di;

- Pac tinh hinh théi: than tron thing, tin can ddi;

- b6 day vé: vé nguyén sinh va tai sinh hoi mong;

- Chéng chiu bénh hai: nhiém nhe Corynespora & mot sé ving nhung chi gay
rung 14 nhe, nhiém nhe cac loai bénh quan trong khac, dé kho miéng cao va thi
mbc, loét soc miéng cao;

- Chéng chiu ngoai canh dac biét: chiu rét rat kém, tuong ddi khang bénh
phén trang;

- Pic tinh cao su: Mi nuwéc mau trang, mi dong mau sang, it bi oxy hoéa, chi sb
duy tri d§ déo PRI cao (90), dd nh6t Mooney trung binh (65).

3 Huwong sir dung

- Khong con khuyén céo san xuat dai tra do dién tich trong PB 260 da qua
nhiéu.

-Luuy:

+ Phéan Ung ndng v61 cao pham, nén 4p dung ché do cao cuong do nhe;

+ Pau mua khai thac thudong bi hién twong dong mu sém trén miéng cao;

+ Hat 1am gbc ghép tét.

DONG VO TINH RRIC 121

1 Ngudn gbc

- Xuat xir: Vién Nghién ctru Cao su Ceylan (nay 1a Sri Lanka);

- Nhéap ndi vao Viét Nam nam 1977,

- Pho hé: PB 28/59 x IAN 873;

- Cong nhén gidng: duoc BO NN&PTNT cong nhin gidng khu vuc hoa nim
1994 (Quyét dinh s6 1393 QB/NN-KHKT ngay 11/10/1994), khuyén céo Bang I &
vung thip Ty Nguyén va T4y Bic trong co cAu gidng cao su ctia Tap doan Cong

nghiép Cao su Viét Nam giai doan 2011-2015;
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2 Pac tinh co ban

- Sinh trudng: sinh truéng kha trong giai doan KTCB ¢ Pong Nam B9, sinh
truong khoé so v6i cac gidng phd bién & ving Bic Trung B9, ting vanh trong khi
cao rat tot, trit luong g5 rat cao & cudi chu ky kinh doanh;

- Niang suét: ning suit khéi ddu chidm va ting dan ¢ nhitng nim tiép theo;
binh quén dat 1,5 tin/ha & 5 ndm dau va dat 2 tin/ha tir ndm tht 6 tré di (khong
kich thich), ning suat kha & Tay Nguyén va mot s6 ving bat thudn, ning suat ting
cao va bén vai ché do cao co ap dung chét kich thich mu;

- Céc dic tinh hinh thai: than cong, khong tron, phan canh thap, canh rii thap
trong giai doan KTCB, tan ram trong giai doan dau vé sau canh thap tu rung, duy
tri vai canh cép 1 16n, tan rat cao;

- Bo day vo: vo nguyén sinh hoi mong, vo tai sinh tdt;

- Chéng chiu bénh hai: nhiém nhe dén rat nhe cac loai bénh 14 quan trong
nhu Corynespora, phin tring, rung 14 mia mua va ca bénh nim hong trén than;

- Chéng chiu diéu kién bat thuan: khang gié va chiu rét kha;

- Déc tinh sinh 1y ma: ham lugng dudng sucrose cao, lan vo co va thiols kha
chtng to kha nang dap tng tbt voi chat kich thich mu;

- Pac tinh cao su: Mu nudéc mau tréng, mu dong sang mau, it bi oxy hoa, do
déo ban dau Po cao (46), chi s6 duy tri d6 déo PRI kha cao (78), d6 nhdt Mooney
trén trung binh (71).

3 Hudng str dung

- Khuyén cdo san xuat dai trd & ving gi6 manh mién Trung, trong qui mo
vira & hau hét cac ving khac.

-Luuy:

+ Cac nam ddu KTCB khong cit ngon tao tin nhung can can chinh tan;

+ Thich hop cho hudng san xuat mi1 — gb & ving thuan loi.
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Phu luc 3 So' @6 b tri thi nghiém 16 STLKO04

- bia diém: Vién NCCSVN, x4 Lai Hung, huyén Bau Bang, tinh Binh Duong
- Ki€u bo tri: Khoi ngau nhién, 77 dvt x 3 1an nhéc. O co s6: 8 cay
- Dia hinh: Bang phang

- Mat do: 571 cay/ha (7 m x 2,5 m)
- Dién tich: 3,33 ha
- Cao trinh: 56 m

- Nguoi lap so do: Lé Pinh Vinh

- Loai dat: xam phu sa co

- Ngay trong: 25/07/2004

- Vat liéu tréng: Bau cit ngon
- Vi tri: 11°12°B, 106°38’D

1 hang
Cay 100 HRedits $2 cay
3 | 27|16 |38 |37 |54 28| 8 |5 |54|60|62(63| 8 |73|14]3 |27
25| 1 |11 |15 |70 (56|11 | 2 | 34|58 (41| 6 | 9 |36 |19]|12]|3916 ]|
=
(o))
5
76 | 69 | 74 | 55| 65 | 10 || 55 | 29 | 56 | 64 | 61 | 10 || 29 | 33 | 24 | 21 | 20 | 76
20| 75|39 | 41| 64 [ 32| 32|35 |52 |48 |57 5328|134 |72]|43]| 2
26 | 18 | 30 | 60 | 53 | 59 | 59 | 43 | 49 | 44 | 31 | 22 | 47 | 18|70 | 40 | 1 | 60 | 77
12 4 | 20| 13| 62| 2265 |42 |15|23 |37 | 1| 7|5 |30 (|38]11]74] 17
24 | 47 | 14 | 71| 61 |44 |70 | 9 | 39| 7 | 76| 19| 73| 34|26|66]| 45| 75|52
42| 9 [73[31|66| 6 50|67 |36 |21|75]30]|25|35|25|51|54]37] 59
23 | 63| 7 | 40| 68 |43 || 46| 45| 12|40 |69 |74 |26 | 46| 62| 41| 68| 31|67
19 | 67 | 28 |72 |50 |35 |57 (51|24 72| 13| 3 |18 61|50 | 48 |32 | 10 | 64
52| 45| 8 | 36| 46| 2 | 2 66| 47|33 2 |20|70[23]6 |60]65]2]s3
8 cay
49 | 51 [ 29 [ 33| 48 | 58 | 34| 68 |63 |14 |16 |38 |27 | 71|49 |15 | 42| 44 | 57
Cay 1 LH 96/115 $ 2 cay
Nhic I Nhic II Nhic 111
Hang thtr 14 Hang thir 32

Ghi chit: nhitng s6 in ddm mau do 1a mi cuia 33 dong vo tinh trong thi nghiém
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Bang PL2 Danh sach va phé hé dong v tinh (dvt) trong thi nghiém STLK04

STT Ma dvt Me Cha Xudt xt
1 69 GT1 Ph hé nguyén so Indonesia
2 70 PB 235 PB 5/51 PB S/78 Malaysia
3 71 PB 260 PB 5/51 PB 49 Malaysia
4 72 RRIV 4 RRIC 110 PB 235 Viét Nam
5 1 LH 89/177 FX 2829 RRIC 110 Viét Nam
6 2 LH 93/107 RRIC 102 LH 83/165 Viét Nam
7 4 LH 93/124 RRIC 102 LH 83/165 Viét Nam
8 8 LH 93/170 IAN 710 GU 176 Viét Nam
9 12 LH 93/255 PB 235 IAN 2878 Viét Nam
10 15 LH 93/348 IAN 710 GU 176 Viét Nam
11 16 LH 93/349 IAN 710 GU 176 Viét Nam
12 20 LH 94/261 RRIC 121 RRIM 725 Viét Nam
13 23 LH 94/545 IAN 710 LH 82/198 Viét Nam
14 24 LH 94/630 HK 1 RRIC 121 Viét Nam
15 25 LH 95/147 LH 82/198 RRIC 130 Viét Nam
16 26 LH 95/197 PB 260 LH 82/75 Viét Nam
17 27 LH 95/214 IAN 117 LH 82/173 Viét Nam
18 28 LH 95/376 PB 260 LH 82/75 Viét Nam
19 29 LH 95/466 GT1 RRIC 121 Viét Nam
20 32 LH 95/89 LH 82/198 RRIC 130 Viét Nam
21 33 LH 95/90 LH 82/198 RRIC 130 Viét Nam
22 34 LH 95/91 VM 515 LH 82/75 Viét Nam
23 43 LH 96/0083 GT1 GU 11 Viét Nam
24 41 LH 96/0109 GT1 GU 11 Viét Nam
25 57 LH 96/0138 RRIC 102 RRIC 132 Viét Nam
26 66 LH 97/0039 RRIC 110 TU 45/525 Viét Nam
27 51 LH 97/0490 PB 260 IAN 710 Viét Nam
28 52 LH 97/0685 PB 260 PFB 5 Viét Nam
29 36 LH 97/648 PB 260 FX 3925 Viét Nam
30 37 LH 98/174 PB 260 AC 6/17 Viét Nam
31 38 LH 98/377 PB 260 RO 24/76 Viét Nam
32 74 LH 98/976 RRIC 110 LH 83/165 Viét Nam
33 39 LTD 98/517 RRIC 121 - Viét Nam
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Phu luc 4 S6 li¢u khi twong thoi tiét tai dia diém nghién ciru

Bang PL3 Yéu t6 khi hau nim 2016 tai Binh Duong

Yéu té danh gia S6 liéu quan trac
Tong lwong mua tir thang 1 — 12/2016 (mm) 2.153
Tong s6 ngay mua (ngay) 119
S6 thang mua >400 mm (thang) 2
S6 thang kho han (thang) 4
Téng luong bbc thoat hoi nude (mm) 1.067
Nhiét do trung binh (°C) 28,0
Nhiét d6 trung binh tdi thip (°C) 24,7
Nhiét d6 trung binh ti cao (°C) 33,7
Am d9 trung binh (%) 86,2
Am d6 thip nhét (%) 62,0
Am d6 cao nhat (%) 99,0
Téng sb gio nang (gio) 2.261

(Nguon: Trung tam Khi twong Thity vin tinh Binh Duwong, thang 1/2017)
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Phu luc 5 Pic diém 1y hoa tinh dat tai dia diém nghién ctru

Bang PL5 Két qua phan tich mot s6 chi tiéu 1y, hoa tinh dét trén thi nghiém

Thi nghiém STLK 06
Chi tiéu Gia tri Dién giai
Sét (%) 17,30 -
Thit (%) 3,31 -
Cat (%0 79,39 -
pH (H20) 5,09 Cao
C tong sb (%) 0,607 Trung binh
N tong sb (%) 0,043 Rat thap
P tong s6 (%) 0,008 Thap
K tong s (%) 0,020 Trung binh
P dé tidu (mg/100g) 1,086 Trung binh
K trao doi (1d1/100g) 0,035 Rét thap
Mg trao d6i (1d1/100g) 0,076 Rét thip
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Phu luc 6 Két qua xir Iy thong ké ndi dung 1

Tuong quan gitra nang suat voi cac thong so sinh 1y mu (giai doan cay non)

Variable

Duong
Pi
RSH
TSC

Nangsuat

Duong

RSH

TSC

Nangsuat

5 Variables:

N
99
99
99
99
99

Duong
1.00000

-0.06900

0.4837

0.13387
0.1525

-0.18193
0.0447

-0.10609
0.0361

13.
14.

27

The SAS System

The CORR Procedure

Duong

Pi

RSH

Simple Statistics

Mean Std Dev Sum
39394 5.40495 1326
13232 4.82552 1399
.83646 0.13620 82.81000
.85556 3.38934 2758
.15707 2.41012 609.55000

Pearson Correlation Coefficients,

Prob > |r| under HO: Rho=
Pi RSH TSC Nan
.06900 0.13387 -0.18193 -0.
.4837 0.1525 0.0447 0.
.00000 0.47502 -0.38563 0
<.0001 <.0001 0.
.47502 1.00000 -0.46815 0
.0001 <.0001 0
.38563 -0.46815 1.00000 0
.0001 <.0001 0
.29753 0.18887 0.10350 1
.0028 0.0330 0.0074

TSC

N =
0

gsuat
10609
0361

.29753

0028

.18887
.0330

.10350
.0074

.00000

Két qua phan tich thanh phan chinh (PCA) giai doan cdy non

Mean
StD

DUONG
Pi
RSH
TSC
NS

I ol =

The PRINCOMP Procedure

Observations
Variables

Simple Statistics

DUON

G

13.40000000
4.72122865

Mean
StD

DUONG
.0000
.0690
.1338
.1819
.1061

33
5

Pi

14.12727273
3.96486702

Simple Statistics

T

SC

27.96060606
2.60887181

Correlation Matrix

o1 O |

Pi

.0690
.0000
.4750
.3856
.2975

o | B OO

RSH

.1338
.4750
.0000
.4681
.1888

RSH

0.8366666667
0.1050793351

NS

6.234848485
2.058755876

TSC

L1819
.3856
.4681
.0000
.1035

P O oo |

NS

.1061
L2975
.1888
.1035
.0000

Nangsuat

Minimum

2.
5.
0.
20.
.23000

2

99

90000
10000
54000
80000

Maximum

26.
27.

1.
37.
11.

80000
00000
11000
40000
83000
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Eigenvalues of the Correlation Matrix

Eigenvalue Difference Proportion Cumulative

1 1.94323142 0.76006766 0.4116 0.4116

2 1.18316376 0.11083883 0.2936 0.6253

3 1.07232493 0.60855136 0.2145 0.8397

4 0.46377357 0.12626725 0.0928 0.9325

5 0.33750632 0.0675 1.0000

Eigenvectors

Prinl Prin2 Prin3 Prin4 Prin5
DUONG 0.044752 0.876213 -.010043 -.280734 -.389020
Pi 0.585377 0.087912 0.231164 0.725517 -.264184
RSH 0.601413 0.224004 -.218296 -.183620 0.711867
TSC -.432231 0.353808 0.577051 0.307781 0.510176
NS 0.326818 -.221731 0.752211 -.516108 -.108795

The SAS System
Obs CLONE Prinl Prin2 Prin3 Prin4 Prin5

1 GTO000001 0.17102 2.01453 -2.05588 -0.47998 -1.08703
2 LH970685 -2.93017 0.16110 -0.55279 0.26570 0.22944
3 LH960083 -0.04961 0.98093 -1.07334 0.33461 -0.73240
4 TLH930348 0.17169 -0.88855 -1.15598 0.68282 -0.26661
5 LH950089 -1.18804 2.16575 0.12929 0.19274 0.18876
6 LH930349 -2.44737 0.58577 0.34009 0.22456 0.48586
7 PB000260 -0.27760 -1.08823 -0.43659 1.06171 0.62781
8 LH960109 -0.52554 -0.17039 -0.30870 0.93743 -0.51385
9 LH950466 -0.84582 0.88010 0.36811 0.85748 0.54889
10 LH930170 -2.39825 -1.60152 -0.72639 -0.47350 -0.31026
11 LH950214 1.47971 1.79133 -0.77001 0.21480 0.85744
12 LH980976 1.57001 -1.08216 -1.62604 0.29482 0.24032
13 PB000235 1.67462 -0.48968 -1.21913 0.54834 0.95779
14 LH940545 -2.85189 -0.16978 0.66835 0.10699 0.06622
15 ©LH950091 0.85783 1.27004 -1.06570 -0.68957 -0.38132
16 LH930107 0.23210 -0.39452 -0.42867 0.58237 -0.94441
17 LH930255 -0.07737 -1.61539 -1.88463 -1.91638 0.61549
18 ©LH940630 -0.35101 1.58285 0.29061 -0.23087 -0.12740
19 LTD98517 1.35190 -1.47496 -0.70724 0.49369 -0.45561
20 LH940261 -2.00635 -0.41804 0.57274 -0.30939 -0.03830
21 LH970648 -1.01860 -0.13988 0.81663 0.48084 -0.14696
22 LH950376 0.86964 0.84103 0.34241 -0.04695 0.87600
23 LH890177 -0.28980 0.17484 -0.29351 -1.31801 0.33914
24 LH950197 1.99397 0.18593 0.51474 1.16436 0.23020
25 RRIV0004 -0.17154 -1.27287 0.64851 0.24797 0.18442
26 LH930124 1.22554 1.11250 0.82078 -0.23503 -1.01614
27 LH970039 -0.39144 -0.18480 1.48386 -0.25469 0.55538
28 LH970490 -0.40607 -0.90025 1.24688 -0.39554 -0.78667
29 LH980377 1.42955 -1.09244 0.70414 -0.23087 0.13907
30 LH960138 0.94920 -1.35652 0.50046 -0.59148 -0.46328
31 LH950147 1.73916 0.09884 1.32382 -0.28043 0.48199
32 LH950090 1.00328 0.91670 1.25081 -1.19820 0.45353
33 LH980174 1.50726 -0.42227 2.28236 -0.04034 -0.80752

Tuong quan giita ning suit v6i cic thong sb sinh Iy mu (giai doan cay trudng

thanh)
The SAS System
The CORR Procedure
5 Variables: Duong Pi RSH TSC Nangsuat
Simple Statistics
Variable N Mean Std Dev Sum
Duong 99 6.88485 3.62760 681.60015
Pi 99 19.34242 6.35438 1914.8995
RSH 99 0.73576 0.14994 72.84024
TSC 99 37.94848 3.04981 3756.89952

Nangsuat 99 36.56970 12.35770 3620.4003



Két qua phan tich thanh phan chinh (PCA) giai doan cay truéng thanh

Mean
StD

DUONG
Pi
RSH
TSC
NS

g wN

Variab
Duong
Pi

RSH
TSC
Nangsu

Simple Statis

le Minimum
2.60000

6.00000

0.52000

30.50000

at 16.80000
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Pearson Correlation Coefficients, N

P

Duong

RSH

TSC

Nangsuat

6.8848
3.6275

Mean
StD

DUONG
.0000
.0530
.269-
.3109
.2110

I ol =

rob > |r| under
Duong
1.00000
-0.05320

0.4837

0.15687
0.1525

-0.31093
0.0447

-0.21109
0.0361

The SAS Sys

The PRINCOMP Pr
Observations
Variables

Simple Statis
DUONG
48485 19.3
95727 6.3

Simple Statis
TSC
37.94848485
3.04980750
Correlation M
Pi
-.0530 0
1.0000 0
0.5120 1
0.1570 -.
0.5959 0

tics
Maximum
15.00000
30.70000
1.17000
45.60000
61.70000
= 99
HO: Rho=0
Pi
-0.05320 0
0.4837 0
1.00000 0
<
0.51202 1
<.0001
-0.15763 -0
0.5501 <
0.59553 0
0.0028 0

tem
ocedure

33
5

tics
Pi

4242424
5437990

tics

RSH

.15687
L1525

.51202
.0001

.00000

.36715

.0001

.26941
.0080

RSH

0.7357575758
0.1499381185

NS

36.56969697
12.35770217

atrix

RSH
.1569
.5120
.0000
3670
.2690

o |1 O |

Eigenvalues of the Correlation Matrix

Eigenvalue
.01336798
.62514310
.72639232
.40776180
.22733480

OO O N

Difference
0.38822488
0.89875079
0.31863052
0.18042700

Propor
0

0
0
0
0

tion

.4027
.3250
.1453
.0816
.0455

TSC NS
.3109 -.2110
.1570 0.5959
.3670 0.2690
.0000 0.2103
.2103 1.0000

Cumulative
0.4027
0.7277
0.8730
0.9545
1.0000

TSC

.31093
.0447

.15763
.5501

.36715
.0001

.00000

.21050
.3174

Nangsuat

-0.
0.

0.
0.

21109
0361

59553
0028

.26941
.0080

.21050
.3174

.00000
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Eigenvectors
Prinl Prin2 Prin3 Prind Prin5
DUONG -.107032 0.550663 0.805299 -.161492 0.103576
Pi 0.648458 0.031220 0.184926 0.133442 -.725619
RSH 0.430200 0.507241 -.236995 0.549318 0.446898
TSC 0.123880 -.641294 0.510943 0.471497 0.300038
NS 0.606324 -.165057 0.008140 -.657308 0.415942
The SAS System
Obs CLONE Prinl Prin2 Prin3 Prin4 Prin5
1 LH89177 -1.63908 0.68572 0.85291 -0.17557 0.03858
2 LH93107 -0.52683 -0.11240 0.09309 -0.39261 -0.71011
3 LH93124 -2.20502 0.61173 2.11882 0.22730 -0.05196
4 LH93170 -2.75921 -0.55470 -0.86912 0.13463 0.18560
5 LH93255 -1.50006 -0.09428 -1.56832 -1.10445 0.94630
6 LH93348 -0.83016 -0.69487 -0.47064 0.39144 -0.57197
7 LH93349 1.16007 1.10886 1.44961 -0.35442 -0.51066
8 LH94261 -1.60238 0.51228 -0.25163 -0.34603 0.27159
9 LH94545 -1.35894 0.65628 -0.27599 -0.13248 -0.25236
10 LH94630 0.39138 -0.87102 0.57919 0.32189 -1.05493
11 LH95147 1.76730 1.45702 -1.20624 -0.12775 0.10583
12 LH95197 0.19914 -1.19002 0.15695 0.78586 0.19036
13 1LH95214 0.82628 0.13025 0.03610 -0.06629 -0.18235
14 LH95376 1.89880 1.99140 0.83697 1.37096 1.15111
15 ©LH95466 0.84652 0.69956 -0.81237 1.46960 -0.05186
16 LH9589 1.82764 1.27056 1.44052 -1.21994 0.16996
17 LH9590 2.62613 1.06848 -0.73590 -0.47823 -0.34587
18 ©LH9591 0.14958 1.68292 -0.10435 0.60742 0.19196
19 1LH97648 0.52749 -1.93280 0.95155 -0.48439 0.31229
20 LH98174 1.14794 -1.69421 0.21773 -0.20523 0.50279
21 LH98377 -0.35473 -1.30206 -0.59129 0.17101 0.01575
22 LTD98517 1.89129 -0.36762 -0.25873 -1.07524 0.29211

23 LH96109 -0.44832 -1.39276 0.08113 0.28684 -0.92014

24 1LH9683 -1.46723 2.16065 1.12234 0.07079 -0.02079
25 LH97490 0.18610 -0.95464 -0.45489 -0.44584 -0.36712
26 LH97685 -1.27362 0.19146 -0.64655 -0.22272 0.25674
27 1LH96138 2.15260 -0.48542 -0.37392 -0.62505 -0.14170
28 LH9739 0.90781 -2.21247 0.33124 0.16094 0.03685
29 GT1 -2.01105 2.16202 -0.91913 -0.52931 -0.29153
30 PB235 0.76653 0.33552 -1.05195 0.59118 -0.10135
31 PB260 0.63459 -0.17591 -0.66233 1.16304 -0.18863
32 RRIV4 -0.81805 -2.84633 0.76806 0.29913 0.83784
33 LH98976 -1.11253 0.15681 0.21710 -0.06645 0.25767

Tuong quan gitra ndng suat va cac thong so sinh 1y mu ¢ giai doan cay non va cay
trudng thanh
The SAS System
The CORR Procedure

10 Variables: RSH (N) RSH(TT) DUONG (N) DUONG (TT) Pi(N)
Pi(TT) TSC (N) TSC(TT) NS (N) NS (TT)

Simple Statistics

Variable N Mean Std Dev Sum
RSH (N) 99 0.84242 0.12508 83.39958
RSH(TT) 99 0.73576 0.14994 72.84024
DUONG (N) 99 13.51515 5.16818 1337.99985
DUONG (TT) 99 6.87727 3.62636 680.84973
Pi (N) 99 14.11515 4.47312 1397.39985
Pi(TT) 99 19.34303 6.34159 1914.95997
TSC (N) 99 27.83939 2.89341 2756.0996

TSC(TT) 99 37.95030 3.05638 3757.0797

NS (N) 99 6.15707 2.41012 609.55000
NS (TT) 99 36.56970 12.35770 3620.4003
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Simple Statistics

Variable Minimum Maximum
RSH (N) 0.60000 1.10000
RSH(TT) 0.52000 1.17000
DUONG (N) 6.00000 24.50000
DUONG (TT) 2.56000 15.02000
Pi(N) 5.50000 23.10000
Pi(TT) 6.05000 30.70000
TSC (N) 21.70000 32.60000
TSC(TT) 30.52000 45.64000
NS (N) 2.23000 11.83000
NS (TT) 16.80000 61.70000

Pearson Correlation Coefficients, N = 99
Prob > |r| under HO: Rho=0

RSH (N) RSH (TT) DUONG (N) DUONG (TT)

RSH (N) 1.00000 0.52980 0.15948 0.01418
0.0015 0.3754 0.9376

RSH(TT) 0.52980 1.00000 0.23894 0.19649
0.0015 0.1805 0.2731

DUONG (N) 0.15948 0.23894 1.00000 0.70867
0.3754 0.1805 <.0001

Pearson Correlation Coefficients, N = 99
Prob > |r| under HO: Rho=0

Pi (N) Pi(TT) TSC (N) TSC(TT) NS (N) NS (TT)
RSH (N) 0.54006 0.17850 -0.44515 -0.08963 0.18887 0.3046
0.0012 0.3203 0.0094 0.6199 0.0330 0.0847
RSH(TT) 0.24737 0.51195 0.02763 -0.37296 -0.1659 0.26941
0.1652 0.0023 0.8787 0.0325 0.3560 0.0080
DUONG (N) -0.05071 0.16720 0.24158 -0.36419 0.10609 0.1583
0.7793 0.3524 0.1756 0.0372 0.0361 0.3787
NS (N) 0.29753 -0.05933 0.10350 0.25451 1.0000 0.5570
0.0028 0.7429 0.0074 0.1729 0.0026
NS (TT) 0.22950 0.59550 0.04348 0.21050 0.5570 1.0000
0.1989 0.0028 0.8101 0.3174 0.0026

The SAS System
The CORR Procedure

Pearson Correlation Coefficients, N = 99

Prob > |r| under H 0: Rho=0
RSH (N) RSH (TT) DUONG (N) DUONG (TT)
DUONG (TT) 0.01418 0.19649 0.70867 1.00000
0.9376 0.2731 <.0001
Pi (N) 0.54006 0.24737 -0.05071 -0.21804
0.0012 0.1652 0.7793 0.2228
Pi(TT) 0.17850 0.51195 0.16720 -0.02993
0.3203 0.0023 0.3524 0.8687
TSC (N) -0.44515 0.02763 0.24158 0.21412
0.0094 0.8787 0.1756 0.2315
TSC(TT) -0.08963 -0.37296 -0.36419 -0.32734

0.6199 0.0325 0.0372 0.0630



NS (N)

NS (TT)

DUONG (TT)

Pi (N)

Pi(TT)

TSC (N)

TSC(TT)

NS (N)

NS (TT)

Pearson
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0.1069
0.0361

0.1583
0.3787
Rho=0
TSC (N)
0.21412
0.2315

-0.30910
0.0801

0.25232
0.1566

1.00000
0.21801
0.2229

0.10350
0.0074

0.04348
0.8101

0.18887 -0.1659
0.0330 -0.3561
0.3046 0.2694
0.0847 0.0086
Correlation Coefficients, N = 33
Prob > under HO:
Pi (N) Pi(TT)
-0.21804 -0.02993
0.2228 0.8687
1.00000 0.45909
0.0072
0.45909 1.00000
0.0072
0.30910 0.25232
0.0801 0.1566
0.37334 0.17218
0.0324 0.3380
0.29753 -0.05933
0.0361 0.7429
0.22950 0.59550
0.1989 0.0028

-0.
0.

-0.
0.

T

-0.
0.

0.
0.

0

0.

2843
6522

2110
0369

SC(TT)
32734
0630

37334
0324

.17218
.3380

.21801
L2229

.00000

.25451

1729

0.21050
0.3174
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Phu luc 7 Két qua xir Iy thong ké ndi dung 3

Két qua phan tich thong ké phan phdi chuan cac thong sé sinh 1y mi cta dvt RRIV
1 (khong bién d6i s6 lidu)
The UNIVARIATE Procedure
Fitted Distribution for Thiols
Parameters for Normal Distribution
Parameter Symbol Estimate
Mean Mu 0.750786
Std Dev  Sigma 0.184374
Goodness-of-Fit Tests for Normal Distribution
Test ---Statistic----  ----- p Value-----
Kolmogorov-Smirnov D 0.06060086 Pr>D  0.134

Cramer-von Mises ~ W-Sq 0.07912575 Pr>W-Sg 0.218
Anderson-Darling  A-Sq 0.55536411 Pr>A-Sq 0.153

The UNIVARIATE Procedure
Fitted Distribution for Duong

Parameters for Normal Distribution
Parameter Symbol Estimate
Mean Mu 9.622357
Std Dev  Sigma 3.434034
Goodness-of-Fit Tests for Normal Distribution
Test ---Statistic----  ----- p Value-----
Kolmogorov-Smirnov D  0.09452889 Pr>D <0.010

Cramer-von Mises ~ W-Sq 0.35463371 Pr>W-Sqg <0.005
Anderson-Darling  A-Sq 2.22402038 Pr> A-Sq <0.005

The UNIVARIATE Procedure
Fitted Distribution for Pi

Parameters for Normal Distribution
Parameter Symbol Estimate
Mean Mu 18.32561
Std Dev  Sigma 5.352531
Goodness-of-Fit Tests for Normal Distribution
Test ---Statistic----  ----- p Value-----
Kolmogorov-Smirnov. D 0.06166818 Pr>D  0.118

Cramer-von Mises ~ W-Sq 0.14614182 Pr>W-Sqg 0.027
Anderson-Darling  A-Sq 1.05268326 Pr> A-Sq 0.009
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The UNIVARIATE Procedure
Fitted Distribution for TSC

Parameters for Normal Distribution
Parameter Symbol Estimate
Mean Mu 39.48802
Std Dev  Sigma 3.738221
Goodness-of-Fit Tests for Normal Distribution
Test ---Statistic----  ----- p Value-----
Kolmogorov-Smirnov. D 0.14251793 Pr>D <0.010

Cramer-von Mises ~ W-Sq 0.93268209 Pr > W-Sqg <0.005
Anderson-Darling  A-Sq 5.88932015 Pr> A-Sq <0.005

Téng hop két qua test phan phdi chuan bang do thi histogram
S6 lidu khong bién doi
S6 mau: n =170
Analysis of Thiols RRIV1 n170

30

25

20 7

Thiols RRIV1 168
Median 0.76
Mean 0.75

standard deviation 0.184
Normal Pr > D 0.1343

Thiols

Analysis of Suc RRIV1 n170

35

30 7

25 7

20 7

Suc RRIV1 168
Median 9.01
Mean 9.62

standard deviation 3.434
Normal Pr > D 0.0100

75 6.25 8.75% 11.25 13.75 16.25 18.75 21.25 23.75
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Analysis of Pi RRIV1 n170

25 T

Pi RRIVI 168

Median 18.91

Mean 18.33

20 standard deviation 5.353
Normal Pr > D 0.1185

*20070T
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Analysis of TSC RRIV1 n170

50 7

TSC RRIVI 168
Median 38.99
Mean 39.49
40 —| standard deviation 3.738

— Normal Pr > D 0.0100
30 — /\

s30070T

20

33 36 33 42 45 48 51 54 57

Két qua phan tich thong ké phan phdi chuan céac thong sé sinh 1y mi ctia dvt RRIV
1 (s liéu logarit thap phan)

The UNIVARIATE Procedure
Fitted Distribution for Thiols

Parameters for Normal Distribution
Parameter Symbol Estimate

Mean Mu -0.13847
Std Dev  Sigma 0.112879

Goodness-of-Fit Tests for Normal Distribution
Test ---Statistic----  ----- p Value-----
Kolmogorov-Smirnov. D  0.09571625 Pr>D <0.010
Cramer-von Mises ~ W-Sqg 0.27909612 Pr>W-Sqg <0.005
Anderson-Darling  A-Sq 1.67345127 Pr> A-Sq <0.005

The UNIVARIATE Procedure
Fitted Distribution for Duong

Parameters for Normal Distribution
Parameter Symbol Estimate

Mean Mu 0.956804
Std Dev  Sigma 0.153107
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Goodness-of-Fit Tests for Normal Distribution
Test ---Statistic----  ----- p Value-----
Kolmogorov-Smirnov D  0.04121149 Pr>D >0.150

Cramer-von Mises ~ W-Sq 0.03556248 Pr>W-Sqg >0.250
Anderson-Darling  A-Sq 0.23707850 Pr> A-Sq >0.250

The UNIVARIATE Procedure
Fitted Distribution for Pi

Parameters for Normal Distribution
Parameter Symbol Estimate

Mean Mu 1.239083
Std Dev  Sigma 0.15714
Goodness-of-Fit Tests for Normal Distribution
Test ---Statistic----  ----- p Value-----
Kolmogorov-Smirnov D  0.13561032 Pr>D <0.010
Cramer-von Mises ~ W-Sq 0.93777880 Pr>W-Sqg <0.005
Anderson-Darling  A-Sq 5.97884836 Pr> A-Sq <0.005

The UNIVARIATE Procedure
Fitted Distribution for TSC

Parameters for Normal Distribution
Parameter Symbol Estimate

Mean Mu 1.594756
Std Dev  Sigma 0.037984

Goodness-of-Fit Tests for Normal Distribution
Test ---Statistic----  ----- p Value-----
Kolmogorov-Smirnov D 0.11845605 Pr>D <0.010

Cramer-von Mises ~ W-Sq 0.56510466 Pr>W-Sq <0.005
Anderson-Darling  A-Sq 3.70001761 Pr> A-Sq <0.005

Téng hop két qua test phan ph(‘)iqchqén bang d6 thi histogram
S6 liéu bién doi bang log
S6 mau: n =170

Analysis of Thiols RRIV 1 LOG n170

25

Thiols RRIV 1 LOG 168
Hedian -0.12
Hean -0.14

20 standard deviation 0.113
T Normal Pr > D 0.0100

° T T T T T T T T T T
-0.45 -0.39 -0.33 -0.27 -0.21 -0.15 -0.09 -0.03 0.03 0.09

Thiols
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Analysis of Suc RRIV 1 LOG n170

35 7
Suc RRIV 1 LOG 168
Hedian 0.95
30 | Mean 0.96
standard deviation 0.153
Normal Pr > D 0.1500
25 7
P
-~
v
o
.
n 15 —
t
10 —|
5 Xﬁ
° T T T T T T T T
0.54 0.66 0.78 0.9 1.02 1.14 1.26 1.38
Suc
Analysis of Pi RRIV 1 LOG n170
35
Pi RRIV_1_LO) I8
Median 1.28
30 7 Hean 1.24
standard deviation 0.157
Normal Br > D 0.0100
25 — T
P
e po
v
e
e
n 15 7
t
10
5
0 T T T T T T T T
0.75 0.85 0.95 1.05 1.15 1.25% 1.35% 1.45%
Pi
Analysis of TSC RRIV 1 LOG n170
40 —|
TSC RRIV 1 LOG 168
_ Median 1.59
s Mean 1.59
standard deviation 0.038
30 —| F\ —— Normal Pr > D 0.0100
P 25 7|
e
;
S 20
e
n
t
15 —|
10 |
> 4
e !
° T T T T T T T T T
1.515 1.545 1.575 1.605 1.635 1.665 1.695 1.725 1.755

Két qua phan tich théng ké phan phdi chuin cac thong s sinh Iy mi cua dvt RRIV
3 (khong bién doi s liéu)

The UNIVARIATE Procedure
Fitted Distribution for Thiols

Parameters for Normal Distribution
Parameter Symbol Estimate

Mean Mu 0.753847
Std Dev  Sigma 0.139826
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Goodness-of-Fit Tests for Normal Distribution
Test ---Statistic---- ----- p Value-----
Kolmogorov-Smirnov. D 0.10179053 Pr>D <0.010

Cramer-von Mises ~ W-Sq 0.30484124 Pr > W-Sqg <0.005
Anderson-Darling  A-Sq 1.85852349 Pr > A-Sq <0.005

The UNIVARIATE Procedure
Fitted Distribution for Duong
Parameters for Normal Distribution

Parameter Symbol Estimate

Mean Mu 5.550359

Std Dev  Sigma 1.609804

Goodness-of-Fit Tests for Normal Distribution

Test ---Statistic---- ----- p Value-----
Kolmogorov-Smirnov. D  0.06397882 Pr>D  0.088

Cramer-von Mises ~ W-Sqg 0.10515024 Pr>W-Sqg 0.097
Anderson-Darling  A-Sq 0.77195067 Pr > A-Sq 0.045

The UNIVARIATE Procedure
Fitted Distribution for Pi
Parameters for Normal Distribution
Parameter Symbol Estimate
Mean Mu 13.06604
Std Dev  Sigma 3.860861
Goodness-of-Fit Tests for Normal Distribution
Test ---Statistic----  ----- p Value-----
Kolmogorov-Smirnov. D  0.07380139 Pr>D  0.023

Cramer-von Mises ~ W-Sqg 0.15122129 Pr>W-Sqg 0.023
Anderson-Darling  A-Sq 0.93139249 Pr > A-Sq 0.019

The UNIVARIATE Procedure
Fitted Distribution for TSC
Parameters for Normal Distribution

Parameter Symbol Estimate

Mean Mu 41.80752

Std Dev  Sigma 3.322276

Goodness-of-Fit Tests for Normal Distribution

Test ---Statistic----  ----- p Value-----
Kolmogorov-Smirnov D  0.05842368 Pr>D >0.150

Cramer-von Mises ~ W-Sqg 0.09160750 Pr>W-Sq 0.147
Anderson-Darling  A-Sq 0.62704994 Pr>A-Sq 0.101
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Téng hop két qua test phan phdi chuan bang d6 thi histogram
S6 lidu khong bién doi
S6 mau: n =170
Analysis of Thiols RRIV3 n170

30 7

20

Thiols RRIV3 170
Median 0.73
Mean 0.75

standard deviation 0.140

/ Normal Pr > D 0.0100

T T T T T T T T T
0.52 0.6 0.68 0.76 0.84 0.92 1 1.08 1.16

Thiols

Analysis of Suc RRIV3 n170

30 |

20 —

Suc RRIV3 170
Median 5.37
Mean 5.55

standard deviation 1.610
Normal Pr > D 0.0877
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Analysis of Pi RRIV3 n170

30 7
Pi RRIVZ 170
Median 12.80
25 Mean 13.07
standard deviation 3.861
Normal Pr > D 0.0229
20 7
P
.
v
c 15
.
n
t
10 7
s
° T T T T T T T T
5 7.5 10 12.5 15 17.5 20 22.5
Pi
Analysis of TSC RRIV3 n170
25
TSC RRIV3 170
dian 41.87
Mean 41.81
20 standard deviation 3.322
T Normal Pr > D 0.1500
P -
e 15
b
-
.
n
t 10 7
s -
° I I I I I I I

K&t qua phan tich thong ké phan phoi chuan cac thong so sinh Iy mu cua dvt RRIV
3 (s0 liéu logarit thap phan)
The UNIVARIATE Procedure
Fitted Distribution for Thiols
Parameters for Normal Distribution
Parameter Symbol Estimate
Mean Mu -0.12992
Std Dev  Sigma 0.078607
Goodness-of-Fit Tests for Normal Distribution
Test ---Statistic----  ----- p Value-----
Kolmogorov-Smirnov D  0.07723271 Pr>D 0.014
Cramer-von Mises  W-Sq 0.13674886 Pr>W-Sq 0.037
Anderson-Darling  A-Sq 0.79439215 Pr>A-Sq 0.041

The UNIVARIATE Procedure
Fitted Distribution for Duong

Parameters for Normal Distribution
Parameter Symbol Estimate

Mean Mu 0.725635
Std Dev  Sigma 0.129433
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Goodness-of-Fit Tests for Normal Distribution
Test ---Statistic---- ----- p Value-----
Kolmogorov-Smirnov. D  0.04842592 Pr>D >0.150

Cramer-von Mises ~ W-Sq 0.06711260 Pr>W-Sqg >0.250
Anderson-Darling  A-Sq 0.52631615 Pr>A-Sq 0.186

The UNIVARIATE Procedure
Fitted Distribution for Pi
Parameters for Normal Distribution
Parameter Symbol Estimate

Mean Mu 1.096141
Std Dev  Sigma  0.13533

Goodness-of-Fit Tests for Normal Distribution
Test ---Statistic----  ----- p Value-----
Kolmogorov-Smirnov. D  0.06809868 Pr>D  0.052
Cramer-von Mises ~ W-Sq 0.11462997 Pr>W-Sg 0.075
Anderson-Darling  A-Sq 0.85463823 Pr > A-Sq 0.028

The UNIVARIATE Procedure
Fitted Distribution for TSC

Parameters for Normal Distribution
Parameter Symbol Estimate

Mean Mu 1.619847
Std Dev  Sigma 0.035152

Goodness-of-Fit Tests for Normal Distribution
Test ---Statistic----  ----- p Value-----

Kolmogorov-Smirnov. D  0.06658454 Pr>D  0.065
Cramer-von Mises ~ W-Sqg 0.14608821 Pr>W-Sqg 0.027
Anderson-Darling  A-Sq 0.99375916 Pr>A-Sq 0.013

Téng hop két qua test phan phdi chuan bang d6 thi histogram
S6 liéu bién d6i bang log
S6 cathé n=170
Analysis of Thicls RRIV 3 LOG n170

Thiols RRIV 3 LOG
Hedian
Hean

standard deviation

170
-0.14
-0.13
0.079

Mormal Pr > D 0.0145

+J00S0T
@«
|

-0.3 -0.25 -0.2 =0.15 =0.1 =0.05 0 0.

Thiols
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Analysis of Suc RRIV 3 LOG n170

25 7
Suc RRIV 3 LOG 170
Median 0.73
Mean 0.73
20 standard deviation 0.129
Mormal Pr > D 0.1500
P -
e 15
r
-
.
n
t 107
c -
° T T T T T T T
0.44 0.52 0.6 0.68 0.76 0.84 0.92
Suc
Analysis of Pi RRIV 3 LOG n170
30
Pi RRIV 3 LOG 170
Hedian 1.1
25 Mean 1.10
standard deviation 0.135
Normal Pr > D 0.0522
20 7
b
.
v
€ 15 4
.
n
t
10 |
s
o T T T T T T T T T
0.72 0.8 0.88 0.96 1.04 1.12 1.2 1.28 .36
Pi
Analysis of TSC RRIV 3 LOG n170
30
TSC RRIV 3 LOG 170
Median 1.62
25 | Mean 1.62
standard deviation 0.035
MNormal Pr > D 0.0652
20 7
P
e
e
€ 15
.
n
t
10 7
s
J:.

1.5125

T
1.5375

1.5625

1.5875

1.6125

1.6375

1.6625

T
1.6875

TSC
K&t qua phan tich thong ké phan phoi chuan cac thong so sinh 1y mu cta dvt RRIV
4 (khong bién doi so liéu)
The UNIVARIATE Procedure
Fitted Distribution for Thiols

Parameters for Normal Distribution

Parameter Symbol Estimate
Mean Mu 0.592176
Std Dev  Sigma 0.094797
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Goodness-of-Fit Tests for Normal Distribution
Test ---Statistic---- ----- p Value-----
Kolmogorov-Smirnov. D  0.04887567 Pr>D >0.150

Cramer-von Mises ~ W-Sqg 0.05936800 Pr>W-Sqg >0.250
Anderson-Darling  A-Sq 0.50695801 Pr>A-Sq 0.207

The UNIVARIATE Procedure
Fitted Distribution for Duong
Parameters for Normal Distribution

Parameter Symbol Estimate

Mean Mu 4.007688

Std Dev  Sigma 1.549839

Goodness-of-Fit Tests for Normal Distribution

Test ---Statistic---- ----- p Value-----
Kolmogorov-Smirnov D  0.16929584 Pr>D <0.010

Cramer-von Mises ~ W-Sq 1.16446166 Pr>W-Sqg <0.005
Anderson-Darling  A-Sqg 6.75954041 Pr > A-Sq <0.005

The UNIVARIATE Procedure
Fitted Distribution for Pi
Parameters for Normal Distribution
Parameter Symbol Estimate
Mean Mu 11.30578
Std Dev  Sigma 4.795751
Goodness-of-Fit Tests for Normal Distribution
Test ---Statistic----  ----- p Value-----
Kolmogorov-Smirnov. D 0.07947457 Pr>D <0.010

Cramer-von Mises ~ W-Sqg 0.26079877 Pr>W-Sqg <0.005
Anderson-Darling  A-Sq 1.86167499 Pr > A-Sq <0.005

The UNIVARIATE Procedure
Fitted Distribution for TSC
Parameters for Normal Distribution

Parameter Symbol Estimate

Mean Mu 47.7088

Std Dev  Sigma 5.151846

Goodness-of-Fit Tests for Normal Distribution

Test ---Statistic----  ----- p Value-----
Kolmogorov-Smirnov D 0.08165138 Pr>D <0.010

Cramer-von Mises ~ W-Sqg 0.27114278 Pr>W-Sqg <0.005
Anderson-Darling  A-Sq 1.85069109 Pr> A-Sq <0.005
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Téng hop két qua test phan phdi churén bqallng db thi histogram
S6 liéu khong bién doi

EEELRE ]
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SO miu: n=170

Analysis of Thiols RRIV4 n170

30
Thiols RRIV4 170
Median 0.59

25 | Mean 0.59
standard deviation 0.085

Mormal Pr > D 0.1500

20

15 7

10

5

0 T T T T T T T T T T

.36 0.42 0.48 0.54 0.6 0.66 0.72 78 0.84 0.9
Thiols
Analysis of Suc RRIV4 n170

30
15uc RRIV4 170
Median 3.67

25 - Mean 4.01
standard deviation 1.550
~—— Normal Pr > D 0.0100

_ |

) /

15

10 7

5 -

° T T T T T T T T

2.4 3.2 4 4.8 5.6 6.4 8 8.8
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Analysis of Pi RRIV4 n170

25

20

Pi RRIV4
Med ian

Mean

standard deviation
Mormal Pr > D 0.0100

170
10.78
1.31
4.796

4.5 7.5

10.5 13.5 16.5 19.5 22.5 25.5 28.5
Pi
Analysis of TSC RRIV4 n170
20.0
TSC RRIV4 7o
_ Median 48.38
7.5 Nean 47.71
standard deviation 5.152
15.0 — T MNormal Pr > D 0.0100
12.5
10.0 7
7.5
5.0
° T T T T T T T T T
36.25 38.75 41.25 43.75 46.25 48.75 51.25 53.75 56.25

Két qua phan tich thong ké phan phdi chuan céac thong sé sinh 1y mi ctia dvt RRIV
4 (s0 liéu logarit thap phan)

The UNIVARIATE Procedure
Fitted Distribution for Thiols

Parameters for Normal Distribution

Parameter Symbol Estimate
Mean Mu -0.23314
Std Dev  Sigma 0.069796

Goodness-of-Fit Tests for Normal Distribution
Test ---Statistic----
Kolmogorov-Smirnov D  0.05615086 Pr>D >0.150
Cramer-von Mises ~ W-Sqg 0.07066696 Pr>W-Sq >0.250
Anderson-Darling  A-Sq 0.42084769 Pr > A-Sq >0.250

The UNIVARIATE Procedure
Fitted Distribution for Duong

Parameters for Normal Distribution

Parameter Symbol Estimate
Mean Mu 0.574824
Std Dev  Sigma 0.152037
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Goodness-of-Fit Tests for Normal Distribution
Test ---Statistic---- ----- p Value-----
Kolmogorov-Smirnov. D 0.09824367 Pr>D <0.010
Cramer-von Mises ~ W-Sqg 0.30481420 Pr > W-Sqg <0.005
Anderson-Darling  A-Sq 1.96835140 Pr> A-Sq <0.005

The UNIVARIATE Procedure
Fitted Distribution for Pi

Parameters for Normal Distribution
Parameter Symbol Estimate

Mean Mu 1.015153
Std Dev  Sigma 0.184128

Goodness-of-Fit Tests for Normal Distribution
Test ---Statistic---- ----- p Value-----
Kolmogorov-Smirnov. D  0.04875575 Pr>D >0.150

Cramer-von Mises ~ W-Sqg 0.06987320 Pr > W-Sqg >0.250
Anderson-Darling  A-Sq 0.52421618 Pr>A-Sq 0.188

The UNIVARIATE Procedure
Fitted Distribution for TSC
Parameters for Normal Distribution
Parameter Symbol Estimate

Mean Mu 1.675982
Std Dev  Sigma  0.04855

Goodness-of-Fit Tests for Normal Distribution
Test ---Statistic----  ----- p Value-----

Kolmogorov-Smirnov. D  0.10724475 Pr>D <0.010
Cramer-von Mises ~ W-Sqg 0.44348461 Pr>W-Sqg <0.005
Anderson-Darling  A-Sq 2.84081718 Pr > A-Sq <0.005

Téng hop két qua test phan phdi chuan bang d6 thi histogram
S6 liéu bién d6i bang log
S6 cathé n=170
Analysis of Thiols RRIV 4 LOG n170

Thiols RRIV 4 LOG
Median
26 | Mean

standard deviation

170
-0.23
-0.23
0.070

Normal Pr > D 0.1500
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Analysis of Suc RRIV 4 LOG n170

30
1S5uc RRIV 4 LOG 170
Median 0.56
25 - Mean 0.57
standard deviation 0.152
Mormal Pr > D 0.0100
20 | —"" ]
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0.32 0.4 0.48 0.56 0.64 0.72 .8 0.88 0.96
Suc
Analysis of Pi RRIV 4 LOG n170
30
Pi RRIV 4 LOG 170
Hedian 1.03
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standard deviation 0.184
Normal Pr > D 0.1500
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Analysis of TSC RRIV 4 LOG n170
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T5C RRIV 4 LOG 170
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Két qua phan tich théng ké phan phdi chuin céac thong s sinh Iy ma cua dvt RRIV
5 (khong bién doi s liéu)

The UNIVARIATE Procedure
Fitted Distribution for Thiols

Parameters for Normal Distribution
Parameter Symbol Estimate
Mean Mu 0.530564
Std Dev  Sigma  0.09854
Goodness-of-Fit Tests for Normal Distribution
Test ---Statistic----  ----- p Value-----
Kolmogorov-Smirnov. D  0.10143651 Pr>D <0.010

Cramer-von Mises ~ W-Sqg 0.30160230 Pr>W-Sqg <0.005
Anderson-Darling  A-Sq 1.84217727 Pr> A-Sqg <0.005

The UNIVARIATE Procedure
Fitted Distribution for Duong
Parameters for Normal Distribution

Parameter Symbol Estimate

Mean Mu 5.796628

Std Dev  Sigma 2.478413

Goodness-of-Fit Tests for Normal Distribution

Test ---Statistic----  ----- p Value-----
Kolmogorov-Smirnov. D  0.15452600 Pr>D <0.010

Cramer-von Mises ~ W-Sqg 1.09241593 Pr >W-Sqg <0.005
Anderson-Darling ~ A-Sq 6.25606153 Pr> A-Sg <0.005

The UNIVARIATE Procedure
Fitted Distribution for Pi
Parameters for Normal Distribution
Parameter Symbol Estimate
Mean Mu 12.12077
Std Dev  Sigma 3.847111
Goodness-of-Fit Tests for Normal Distribution
Test ---Statistic----  ----- p Value-----
Kolmogorov-Smirnov D  0.08365321 Pr>D <0.010

Cramer-von Mises ~ W-Sqg 0.29961348 Pr >W-Sqg <0.005
Anderson-Darling  A-Sq 1.74106346 Pr> A-Sg <0.005

The UNIVARIATE Procedure
Fitted Distribution for TSC
Parameters for Normal Distribution
Parameter Symbol Estimate

Mean Mu 45.49321
Std Dev  Sigma 4.730751
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Goodness-of-Fit Tests for Normal Distribution
Test ---Statistic----  ----- p Value-----
Kolmogorov-Smirnov. D  0.06508017 Pr>D  0.075

Cramer-von Mises ~ W-Sqg 0.11133799 Pr>W-Sqg 0.083
Anderson-Darling  A-Sq 0.62458711 Pr>A-Sg 0.103

Tong hop két qua test phan phdi chuin bing dé thi histogram

Khong bién doi so li¢u
S0 mau: n=170
Analysis of Thiols RRIV5 n170

Thiols RRIVS 172
Median 0.53
Mean 0.53
standard deviation 0.099

Normal Pr > D 0.0100

T T T T T T T T I T
0.36 0.42 0.48 0.54 0.6 0.66 0.72 0.78 0.84 0.9
Thials

Analysis of Suc RRIVE n170

Suc RRIVS 172
Median 5.23
Mean 5.80

standard deviation 2.478
~—— Normal Pr > D 0.0100
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Analysis of Pi RRIV5E n170

Pi RRIVS
Med ian
Mean

172
11.42
12.12

standard deviation 3.847
— Mormal Pr > D 0.0100

_—
I I I I I T T T T I
5 7.5 10 12.5 15 17.5 20 22.5 25 27.5
Pi
Analysis of TSC RRIV5 n170
TSC RRIVS 172
Median 44.91
Mean 45.49
standard deviation 4.731
Mormal Pr > D 0.0749
I I I I I I I I I I
33.75 36.25 38.75 41.25 43.75 46.25 48.75 51.25 53.75 56.25
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Két qua phan tich thong ké phan phdi chuin cac thong sé sinh Iy mi cia dvt
RRIV 5 (50 liéu logarit thap phan)

The UNIVARIATE Procedure
Fitted Distribution for Thiols

Parameters for Normal Distribution
Parameter Symbol Estimate
Mean Mu -0.28245
Std Dev  Sigma 0.078541
Goodness-of-Fit Tests for Normal Distribution
Test ---Statistic----  ----- p Value-----
Kolmogorov-Smirnov. D  0.07351272 Pr>D  0.023
Cramer-von Mises ~ W-Sqg 0.14124099 Pr>W-Sq 0.032
Anderson-Darling  A-Sq 0.79313350 Pr>A-Sg 0.041
Analysis of Duong RRIV 5 LOG n170

The UNIVARIATE Procedure
Fitted Distribution for Duong

Parameters for Normal Distribution
Parameter Symbol Estimate
Mean Mu 0.730448
Std Dev  Sigma 0.164462
Goodness-of-Fit Tests for Normal Distribution
Test ---Statistic----  ----- p Value-----
Kolmogorov-Smirnov. D  0.07249305 Pr>D  0.025
Cramer-von Mises ~ W-Sq 0.14386562 Pr>W-Sq 0.029
Anderson-Darling  A-Sq 0.87963214 Pr>A-Sq 0.024
Analysis of Pi RRIV 5 LOG n170

The UNIVARIATE Procedure
Fitted Distribution for Pi

Parameters for Normal Distribution
Parameter Symbol Estimate
Mean Mu 1.062471
Std Dev  Sigma 0.136195
Goodness-of-Fit Tests for Normal Distribution
Test ---Statistic----  ----- p Value-----
Kolmogorov-Smirnov. D 0.03119929 Pr>D >0.150
Cramer-von Mises ~ W-Sqg 0.02319490 Pr>W-Sqg >0.250
Anderson-Darling  A-Sq 0.19280351 Pr > A-Sq >0.250
Analysis of TSC RRIV 5 LOG n170

The UNIVARIATE Procedure
Fitted Distribution for TSC
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Parameters for Normal Distribution
Parameter Symbol Estimate
Mean Mu 1.655599
Std Dev  Sigma 0.045404
Goodness-of-Fit Tests for Normal Distribution
Test ---Statistic---- ----- p Value-----
Kolmogorov-Smirnov. D  0.04534144 Pr>D >0.150

Cramer-von Mises ~ W-Sqg 0.06475643 Pr > W-Sqg >0.250
Anderson-Darling  A-Sq 0.41398638 Pr > A-Sq >0.250

Tong hop két qua test phan phéi chqu bang d6 thi histogram
S0 liéu bien doi bang log
S0 mau: n =170

Analysis of Thiols RRIV 5 LOG n170

30

25

20

Thiols RRIV 5 LOG 172
Median -0.28
Mean -0.28

/ standard deviation  0.079
Normal Pr > D 0.0225

.5 -0.45 -0.4 -0.35 -0.3 -0.25 -0.2 =-0.15 =0.1 =0.05

Thiols

Analysis of Suc RRIV 5 LOG n170

30 —|

25 |

20 —

Suc RRIV 5 LOG 172

Median 0.72

Mean 0.73

/_\\ standard deviation 0.184
Normal Pr > D 0.0251
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Analysis of Pi RRIV 5 LOG n170

25 7

20 7

cJ00aT

Pi RRIV 5 LOG 172
Median 1.06
Mean 1.06

standard deviation 0.136
Normal Pr > D 0.1500

Pi

Analysis of TSC RRIV 5 LOG n170

25 7

20 7

e3@070T

TSC ARIV 5 LOG 1wve
Median 1.65
Mean 1.66

standard deviation 0.045
Normal Pr > D 0.1500

Variable

nangsuat
Thiols
Duong

Pi

TSC

1.55 1.575 1.6 1.625 1.65 1.675 1.7 1.725 1.75
TSC
Tuong quan nang suat va cac thong so sinh Iy mu RRIV 1
The CORR Procedure
5 Variables: nangsuat Thiols Duong Pi TSC
Simple Statistics
N Mean Std Dev Sum Minimum Maximum
168 86.27779 32.37063 14495 14.25000 194.72200
168 0.75079 0.18437 126.13200 0.36900 1.26000
168 9.62236 3.43403 1617 3.06300 23.68500
168 18.32561 5.35253 3079 5.04700 29.71100
168 39.48802 3.73822 6634 31.83200 57.51100



nangsuat
Thiols
Duong

Pi

TSC

Obs _TYPE
1 MEAN
2 STD

3 N

4 CORR
5 CORR
6 CORR
7 CORR
8  CORR

Variable

nangsuat
Thiols
Duong

Pi

TSC

nangsuat
Thiols
Duong

Pi

TSC

170
170
170
170
170

na

1.

o

o

_NAME

nang
Thio
Duon
Pi
TSC

51

13.

41

nan
1.

168

Pearson Correlation Coefficients, N = 168
Prob > |r| under HO: Rho=0
ngsuat Thiols Duong Pi TSC
00000 0.64351 0.23473 0.59268 -0.31399
<.0001 0.0022 <.0001 <.0001
. 64351 1.00000 0.46288 0.70649 -0.51535
.0001 <.0001 <.0001 <.0001
.23473 0.46288 1.00000 0.22120 -0.05224
.0022 <.0001 0.0040 0.5012
.59268 0.70649 0.22120 1.00000 -0.47907
.0001 <.0001 0.0040 <.0001
.31399 -0.51535 -0.05224 -0.47907 1.00000
.0001 <.0001 0.5012 <.0001
nangsuat Thiols Duong Pi TSC
86.278 0.751 9.622 18.326 39.488
32.371 0.184 3.434 5.353 3.738
168.000 168.000 168.000 168.000 168.000
suat 1.000 0.644 0.235 0.593 -0.314
1s 0.644 1.000 0.463 0.706 -0.515
g 0.235 0.463 1.000 0.221 -0.052
0.593 0.706 0.221 1.000 -0.479
-0.314 -0.515 -0.052 -0.479 1.000
Tuong quan nang suat va cac thong s6 sinh 1y mu RRIV 3
The CORR Procedure
5 Variables: nangsuat Thiols Duong Pi
Simple Statistics
Mean Std Dev Sum Minimum Maximum
.51836 21.83058 8758 20.62700 109.85200
.75385 0.13983 128.15400 0.50000 1.16700
.55036 1.60980 943.56100 2.63300 9.96700
06604 3.86086 2221 5.00000 22.60000
.80752 3.32228 7107 32.75600 49.54400
Pearson Correlation Coefficients, N = 170
Prob > |r| under HO: Rho=0
gsuat Thiols Duong Pi TSC
00000 0.24330 0.02143 0.39518 0.47087
0.0014 0.7815 <.0001 <.0001
.24330 1.00000 0.28507 0.41581 -0.29715
.0014 0.0002 <.0001 <.0001
.02143 0.28507 1.00000 0.05708 0.18076
.7815 0.0002 0.4597 0.0183
.39518 0.41581 0.05708 1.00000 0.14904
.0001 <.0001 0.4597 0.0524
.47087 -0.29715 0.18076 0.14904 1.00000
.0001 <.0001 0.0183 0.0524
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Obs _TYPE  NAME nangsuat Thiols Duong Pi TSC
1 MEAN 51.518 0.754 5.550 13.066 41.808
2 STD 21.831 0.140 1.610 3.861 3.322
3 N 170.000 170.000 170.000 170.000 170.000
4 CORR nangsuat 1.000 0.243 0.021 0.395 0.471
5 CORR Thiols 0.243 1.000 0.285 0.416 -0.297
6 CORR Duong 0.021 0.285 1.000 0.057 0.181
7 CORR Pi 0.395 0.416 0.057 1.000 0.149
8 CORR TSC 0.471 -0.297 0.181 0.149 1.000
= Ao o x g A A - ro
Tuong quan nang suat va cac thong s6 sinh 1y mu RRIV 4
The CORR Procedure
5 Variables: nangsuat Thiols Duong Pi TSC
Simple Statistics
Variable N Mean Std Dev Sum Minimum Maximum
nangsuat 170 66.87930 27.95544 11369 23.34700 128.93000
Thiols 170 0.59218 0.09480 100.67000 0.34500 0.90000
Duong 170 4.00769 1.54984 681.30700 2.00000 8.86700
Pi 170 11.30578 4.79575 1922 4.16700 29.23300
TSC 170 47.70880 5.15185 8110 36.26700 56.33300
Pearson Correlation Coefficients, N = 170
Prob > |r| under HO: Rho=0
nangsuat Thiols Duong Pi TSC
nangsuat 1.00000 0.13616 0.07700 0.49233 0.53070
0.0767 0.3183 <.0001 <.0001
Thiols 0.13616 1.00000 -0.09571 0.34327 -0.36955
0.0767 0.2144 <.0001 <.0001
Duong 0.07700 -0.09571 1.00000 0.10516 0.46810
0.3183 0.2144 0.1723 <.0001
Pi 0.49233 0.34327 0.10516 1.00000 0.20428
<.0001 <.0001 0.1723 0.0075
TSC 0.53070 -0.36955 0.46810 0.20428 1.00000
<.0001 <.0001 <.0001 0.0075
The SAS System
Obs  TYPE _NAME nangsuat Thiols Duong Pi TSC
1 MEAN 66.879 0.592 4.008 11.306 47.709
2 STD 27.955 0.095 1.550 4.796 5.152
3 N 170.000 170.000 170.000 170.000 170.000
4 CORR nangsuat 1.000 0.136 0.077 0.492 0.531
5 CORR Thiols 0.136 1.000 -0.096 0.343 -0.370
6 CORR Duong 0.077 -0.096 1.000 0.105 0.468
7 CORR Pi 0.492 0.343 0.105 1.000 0.204
8 CORR TSC 0.531 -0.370 0.468 0.204 1.000
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Tuong quan nang suat va cac thong so sinh 1y mu

5 Variables:
Variable N Mean Std Dev
nangsuat 172 52.52926 22.81106
Thiols 172 0.53056 0.09854
Duong 172 5.79663 2.47841
Pi 172 12.12077 3.84711
TSC 172 45.49321 4.73075
nangsuat Thiols
nangsuat 1.00000 0.44121
<.0001
Thiols 0.44121 1.00000
<.0001
Duong -0.35409 0.11411
<.0001 0.1361
Pi 0.54228 0.52847
<.0001 <.0001
TSC -0.36911 -0.39608
<.0001 <.0001
Obs _TYPE _NAME nangsuat
1 MEAN 52.529 0
2 STD 22.811 0
3 N 172.000 172
4 CORR nangsuat 1.000 0
5 CORR Thiols 0.441 1
6 CORR Duong -0.354 0
7 CORR Pi 0.542 0
8 CORR TSC -0.369 -0

nangsuat Thiols

Sum

9035
91.25
997.02
2085
7825

Pearson Co

Pr

Duong

.35409
.0001

.11411
L1361

.00000

-0.
0.

14232
0625

0.47756
<.0001

Thiols

.531
.099
.000
.441
.000
.114
.528
.396

RRIV 5

The CORR Procedure

Duong Pi TSC

Simple Statistics

Minimum Maximum
92800
31500
04600
75200
47100

148.
0.
18.
27.
56.

68000
90900
12400
30000
94300

5.
700 0.
000 2.
4.
33.

rrelation Coefficients, N 172

ob > |r| under HO: Rho=0
Pi TSC

.54228
.0001

.36911
.0001

.52847
.0001

.39608
.0001

.14232
.0625

.47756
.0001
.00000 -0.51325
<.0001

.51325
.0001

1.00000

Duong TSC
.797
.478
172.000
-0.354
.114
.000
-0.142
.478

12.
3.
172.
0.

121
847
000
542

0.528
-0.142

1.000
-0.513

45.493
.731
172.000

-0.369

-0.396
.478
-0.513
.000

Xay dung phuong trinh hdi quy da bién cac thong sb sinh 1y va nang suit RRIV 1

The REG Procedure

M
Dependent

odel:
Variable:

MODEL1

nangsuat

Analysis of Variance

Source DF
Model 2
Error 165
Corrected Total 167

Root MSE
Dependent Mean
Coeff Var

Sum of
Squares

79123
95869
174992

24.10443
86.27779
27.93816

Mean
Square F Value Pr > F
39562 68.09 <.0001
581.02339
R-Square 0.4522
Adj R-Sqg 0.4455
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Parameter Estimates

Parameter Standard
Variable DF Estimate Error t Value Pr > |t]
Intercept 1 -3.42623 7.95155 -0.43 0.6671
Thiols 1 78.79687 14.29464 5.51 <.0001
Pi 1 1.66676 0.49239 3.39 0.0009

X4y dung phuong trinh hdi quy da bién cac thong sb sinh Iy va ning sudt RRIV 3

Source
Model
Error
Corrected Total

Root MSE
Dependent
Coeff Var

Variable D
Intercept
Thiols

Suc

TSC

o e e

The REG Procedure

Model: MODEL1
Dependent Variable: nangsuat
Analysis of Variance
Sum of Mean
DF Squares Square F Value Pr > F
3 34896 11632 42.30 <.0001
166 45645 274.96831
169 80541
16.58217 R-Square 0.4333
Mean 51.51836 Adj R-Sqg 0.4230
32.18691
Parameter Estimates
Parameter Standard
Estimate Error t Value Pr > |t
-173.48992 20.43474 -8.49 <.0001
79.83489 10.24380 7.79 <.0001
-3.32140 0.86380 -3.85 0.0002
4.38342 0.42017 10.43 <.0001

Xay dung phuong trinh hdi quy da bién cac thong sb sinh 1y va nang suit RRIV4

The REG Procedure
Model: MODEL1
Dependent Variable: nangsuat
Analysis of Variance

Sum of Mean
Source DF Squares Square F Value Pr > F
Model 4 69125 17281 45.30 <.0001
Error 165 62950 381.51457
Corrected Total 169 132075
Root MSE 19.53240 R-Square 0.5234
Dependent Mean 66.87930 Adj R-Sg 0.5118
Coeff Var 29.20545
Parameter Estimates
Parameter Standard
Variable DF Estimate Error t Value Pr > |t
Intercept 1 -159.03238 22.71619 -7.00 <.0001
Thiols 1 79.20571 19.31171 4.10 <.0001
Suc 1 -4.50197 1.10269 -4.08 <.0001
Pi 1 1.66567 0.36076 4.62 <.0001
TSC 1 3.73555 0.37987 9.83 <.0001
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Xay dung phuong trinh hoi quy da bién cac thong so sinh 1y va ndng suat RRIVS
The REG Procedure
Model: MODEL1
Dependent Variable: nangsuat

Analysis of Variance

Sum of Mean

Source DF Squares Square F Value Pr > F
Model 4 40036 10009 34.15 <.0001
Error 167 48942 293.06871
Corrected Total 171 88979

Root MSE 17.11925 R-Square 0.4500

Dependent Mean 52.52926 Adj R-Sqg 0.4368

Coeff Var 32.58993

Parameter Estimates

Parameter Standard
Variable DF Estimate Error t Value Pr > |t
Intercept 1 -32.67984 21.60514 -1.51 0.1323
Thiols 1 81.93494 16.98547 4.82 <.0001
Suc 1 -3.86741 0.64895 -5.96 <.0001
Pi 1 2.26149 0.43540 5.19 <.0001
TSC 1 0.80769 0.38776 2.08 0.0388

Xay dung phuong trinh hdi quy da bién cac thong so sinh 1y va ning suét cta bon
dvt

The REG Procedure
Model: MODELL
Dependent Variable: nangsuat

Analysis of Variance

Sum of Mean

Source DF Squares Square F Value Pr > F
Model 4 206522 51631 91.58 <.0001
Error 503 283591 563.80015
Corrected Total 507 490114

Root MSE 23.74448 R-Square 0.4214

Dependent Mean 68.15408 Adj R-Sqg 0.4168

Coeff Var 34.83941

Parameter Estimates

Parameter Standard
Variable DF Estimate Error t Value Pr > |t
Intercept 1 -91.02710 13.79438 -6.60 <.0001
Thiols 1 31.66477 8.95496 3.54 0.0004
Suc 1 1.17654 0.37111 3.17 0.0016
Pi 1 2.98983 0.24079 12.42 <.0001
TSC 1 2.02357 0.23373 8.66 <.0001



