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Tom tit:

Nghién ciru dwge tién hanh nhim tim hiéu sy thich wng vé biéu hi¢n sinh héa ciia 4 giong/dong lia dip ng trong
diéu kién han giai doan sinh dudng. Thi nghiém dwgc b tri theo kiéu thira s6 hai nhan t6 khoi hoan toan ngiu nhién,
nhén t6 thir nhit 1a 4 gidng/dong IR64, CTUS4, Nang niu, LHO1 (gidng IR64 dwgc sir dung 1am ddi chirng nhay cim
véi han); nhan t6 thir hai 12 2 diéu kién twéi (di nwée, khong twéi nwéc) véi 3 1an 13p lai. Két qua cho thay, dé thich
ng trong diéu Kkién han, 4 giong/dong c6 su tich liiy cao ham lwgng chlorophyll, dwong tong va proline trong I4.
Ham lu’o’ng chlorophyll a tang tir 1,1-1,6 lan, chlorophyll b tang tir 1,2-1,5 lan, chlorophyll t6ng tang tir 1,3-1,4 lin,
du’O’ng tong ting tir 1,2-3 lan, prollne ting tir 2,2-9,5 lan. Hal dong CTUS4 va LHO1 c6 su tich luy ham lu'(rng duong
tong va proline thap nhit. Puong tong va prollne c6 hé s6 bién thién Kiéu gen (22%; 99,3%), hé 56 di truyen (96,1%,

99,8%) cao cho thiy hiéu qua chon loc cao ddi véi kha ning chiu han.

Tir khéa: Chiu han, giai doan sinh dudng, hé 50 di truy@‘:n, sinh héa.

Chi sé phin loai: 4.1

Pat van de

O khu vuc Pong bang song Ciru Long (PBSCL) tir ndm
2000 dén nay han han da xay ra vao cac nam 2002, 2004,
2005, 2006, 2009, 2015 va 2016. Trong d6, dot han han va
xam nh@p man vao mua khé nam 2016 gy anh huong 16n
nhét, toan ving PBSCL da c6 dén 208.000 ha laa bi thiét
hai, véi hon 60% bi thiét hai ning va nhiéu ving bi mat
trang. Do anh hudng ctia bién d6i khi hau nén tinh trang han
han s€ ngay cang nghiém trong [1].

Han duoc chia lam ba loai 1a han giai doan sinh dudng,
han gian doan va han cudi vu [2]. Han giai doan sinh dudng
phé bién & khu vuc Mekong, dic biét 1a & Campuchia, noi
lwong mua thudng giam vao dau dén giita mua mua, han
giai doan sinh dudng duoc dé cap 1a mdi quan tim chinh
[3]. Phat trién cac giéng lua c6 kha nang thich nghi va chdng
chiu han han giai doan nay dugc xem la van dé cép thiét
hién nay.

Gidng lta IR64 (Oryza sativa var. indica) c6 ngudn goc
tir Vién Nghién ctru lta quéc té (IRRI), dugc trong rong rii
& Nam va Pong Nam A, c6 hé théng ré nong [4]. IR64 1a
giéng nhay cam véi han [5], duoc st dung lam vat liéu trong
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nhiéu nghién ctru vé su thich ung cua cdy lta trong diéu
kién han, nhu sy thay ddi ham luong chlorophyll, duong
téng, proline trong 14, anh hudng cua han dén cac dic tinh
14, ré [6-8].

Diéu chinh 4p suit thim thiu 12 mot trong nhimg con
dudng quan trong trong viée thich ing cua thuc vat ddi voi
su thiéu nudc bang cach tong hop cac chit ¢6 vai trd tham
thau nhu proline, dudong tong. Nghién ctru duoc tién hanh
nham tim hiéu biéu hién vé hinh thai, sinh 1y - sinh hoa cua
4 gidng/dong dap ung trong didu kién kho han giai doan
sinh dudng st dung gidng IR64 lam ddi ching nhay cam
v6i han, tir d6 1am tién dé cho nhitng nghién ctru vé cong tac
chon tao giéng lua chdng chiu han.

Vat liéu va phuong phap nghién cifu

Vit ligu, dia diém nghién ciru

Hat cua 3 dong lta CTUS4, LHO1, Nang niu nhan tir
Bo mén Di truyén va Chon gidng cay trong - Truong Dai
hoc Can Tho, gidng IR64 nhan tir IRRI dugc trong tir thang
7-10/2017 tai nha ludi c6 mai che thugoc B mon Di truyén
va Chon gibng cay trong.
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Abstract:

This study was conducted to investigate the biochemical
adaptation of four rice varieties/lines under to vegetative
stage drought stress. Experiment units were arranged in
a two-factor randomized complete block design: the first
factor was four rice varieties/lines (CTUS4, Nang niu,
IR64, LHO1), and the other was irrigation conditions
(irrigated, drought stress), with three replications. The
IR64 was used as a drought-sensitive control. The results
show that, there was a high accumulation of chlorophyll,
total sugar, and proline in leaves of the four rice varieties/
lines to adapt to the drought conditions. Chlorophyll a
content increased by 1.1-1.6 times, chlorophyll b content
increased by 1.2-1.5 times, total chlorophyll content
increased by 1.3-1.4 times, total sugar content increased
by 1.2-3 times, and proline content increased by 2.2-9.5
times. The CTUS4 and LHO1 had the lowest total sugar
and proline accumulation. Total sugar and proline had a
high genotypic coefficient of variation (GCV) and a high
heritability (h?), which shows that the selection for such
characters could be fairly easy due to a high additive
effect for drought tolerance.

Keywords: Biochemical, drought tolerance, heritability,
vegetative stage.

Classification number: 4.1
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Bang 1. Danh sach céc giong lda dugc st dung.

Tfsn giong/ Th({'l gian 5}nh Ngudn

dong truéng (ngay)

IR64 95-100 IRRI

Nang niu 95 Dot bién tir gibng lta miia Nang niu
(D4 Tuan Pat (2013) [9]

CTUS4 110 Dot bién tir gibng lta mia S6i (Quan
Thi Ai Lién (2013) [10]

LHO1 95 B6 mén Di truyén va Chon giéng

cdy trong

Phwong phap nghién ciru
Bé tri thi nghiém:

Dit tr(‘Sng duoc phoi kho, lam nhuyén, loai bo céc tap
chat, sau d6 dugc bd sung thém cat (ty 18 6 cat:4 dat). Dat
dugc cho vao chau (50x30x30 cm), cac chau sau d6 dugc
lam 4m bang cach tudi mot luong nude dong nhit.

B6 tri thi nghiém theo phwong phap Uga (2012) [11].
Hat sau khi nay mam dugc gieo vao chau, mdi cay/chau. Thi
nghiém b tri theo kiéu thira s6 hai nhan t6 khéi hoan toan
ngiu nhién gdm 4 giéng/dong, 2 diéu kién tudi (du nudc,
khong tudi nude) véi 3 1an 1ap lai. Nghiém thirc ddi chiung
dugc tudi nude thuong xuyén, nghiém thire gdy han nhan
tao sau khi gieo cac chau khong dugc tudi nude cho dén khi
cay co biéu hién han.

Céc chau dugce bd sung phan bon theo cong thic 100
N - 60 P,0O,- 60 K O/ha bon vao cac thoi diém: Bon 16t, 7,
25 ngay sau khi gico. O giai doan 7, 25 ngay sau khi gieo,
phan bon duge hoa tan voi mot luong nudce vira da, sau do
tudi cho cay.

Chi tiéu theo doi:

* Po d6 am dét, phan tich ham lugng chlorophyll, duong
téng, proline trong 14 & 21, 28, 35 va 40 ngay sau khi gieo.

- Do am dit (%): Po bang may Takemura.

- Ham lugng chlorophyll: Phan tich theo phuong phap
Gross (1991) [12]. Ham lugng chlorophyll tinh theo cong
thure:

Chlrophyll a = (0,0127x0D663) — (0,00269x0D645)
Chlorophyll b = (0,0229x0D645) — (0,00468x0D663)
Chlrophyll tdng = (0,0202x0D645) +(0,00802x0D663)

Trong d6: OD663, OD645 1a gia tri hip thu do & budc
song 663 va 645 nm.

- Ham lugng duong tong: Phan tich theo phuwong phép
Cagampang va Rodriguez (1980) [13].



s Khoa hoc Néng nghiép

- Ham luong proline: Phan tich theo phwong phéap Bates,
etal. (1973) [14].

* Panh gia do cudn 1a & 40 ngay sau khi gieo theo
phuong phap IRRI (1996) [15].

Phdn tich thong ké:

* §6 lidu duoc xtr 1y bang chuong trinh Microsoft Excel,
phan tich thong ké bang phan mém SPSS 21.0, kiém dinh
Duncan ¢ mirc y nghia 5%.

* Phan tich phuong sai theo Howell (2012) [16] cho thiét
ké thira s6 hai nhan t6 khdi hoan toan ngu nhién. Phuong
sai kiéu gen (ng) va phuong sai kiéu hinh (Gzp) duogc tinh
theo cong thure:

czg =(MS,—MS))/(r.a)

62 =02 + a2

P g €

Trong d6: MS,, la trung binh binh phwong kiéu gen, MS,
1a trung binh binh phuong sai s6, r 1a s6 1an Iap lai, a 14 s6
muc do cua diéu kién tudi.

* Hé s6 bién thién kiéu gen (GCV), hé s6 bién thién kiéu
hinh (PCV) dugc tinh theo cong thuc Burton va Devane

(1953) [17]. Phan loai gia tri GCV va PCV theo Deshmukh,
et al (1986) [18]:

GCV = [(62g )"/x)] x 100
PCV = [((52p )2/x)] % 100
Trong d6: x la trung binh chung cua tung dac tinh.

* Hé sb di truyén theo nghia rong (h2) tinh theo Johnson,
et al. (1995) [19]. Phéan loai gia tri h? theo Singh (2001)
[20]:

h?=¢? /o2
g p
o,
Ket qua va thao luan

Dién bién dp am dit va khd ndng chiu han ciia 4 giong/
dong lua

Két qua theo ddi do Am dat ¢ nghiém thirc han nhan tao
(bang 2) cho thay, & 40 ngay sau khi gico d6 4m déat giam
xudng thap con 10-12,7%, voi d6 4m nay ca 4 gidng/dong
Iua khong hut duoc nudce trong dat, cay bi mat nudc, 14 bat
dau cudn lai. So véi gidng IR64 thi hai dong CTUS4, LHO1
bi han véi do am dét thap hon. Do am dat c6 vai trd quan
trong trong viéc kiém soat han han, khi do am dat thép hon
mot gioi han nao do, thyc vat khong hut du nudce thi s€ bi
han [1]. Bén gidng/dong la déu c6 biéu hién han voi d6 am
dat <14%, két qua nay phu hop véi két qua thi nghiém han
ctia Tran Nguyén Thap (2001) [21].
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Bang 2. Su thay déi do 4m dat (%) & nghiém thic han nhén tao.

- v
IR64 >80 >80 45 12,3
CTUS4 >80 >80 45 10,0
Nang niu >80 >80 40 12,7
LHO1 >80 >80 45 11,0

Két qua danh gia d6 cudn 14 cho thay, tir 35-40 ngay sau
khi gieo 4 gidng/dong lta bi han & nhimng cap d6 khac nhau,
khi giéng IR64 c¢6 biéu hién han sém nhit 14 cudn chit, thi
dong Nang niu 14 cudn hinh chit O, dong CTUS4 va LHO1
¢6 mirc d6 cudn 14 thap nhat, 1a cudn hinh chir U.

Cudn 14 1a mot trong nhitng co ché gitp cdy thoat khoi
han han [22] bang cach diéu chinh tiém ning nudc trong 14,
cho phép cay héap thu nudc trong dat tét hon trong diéu kién
han, cudn 1a giup lam giam sy héip thu anh sang, thoat hoi
nude va mat nude ¢ 14 [23]. Didu nay cho thiy, CTUS4 va
LHO1 c6 kha nang diéu chinh tiém ning nudc trong 14 dé
h?ip thu nudc trong dat tot hon IR64 nén c6 mirc dd cudn 14
thap nhat, két qua danh gia ciing cho thdy hai dong nay c6
kha nang chéng chiu han trung binh, IR64 chéng chiu kém.
Cudn 1a 1a mot ti€u chi danh gia kha nang chiu han [24], do
d6 c6 thé sir dung chi tiéu nay dé sang loc nhanh chong hang
tram dong [25].

(O

(A) (B) (D)

Hinh 1. Gidng IR64 (A), dong CTUS4 (B), LHO1 (C) va Nang niu
(D) trong hai diéu kién khi cay cé biéu hién han.

Anh hwéng ciia han dén ham lwong chlorophyll trong ld

Két qua phan tich ham luong chlorophyll (bang 3, 4) cho
thdy & 35-40 ngay sau khi gieo ham lugng chlorophyll a, b
va chlorophyll téng ting khac biét vi mirc y nghia thong ké
5% & diéu kién han so véi diéu kién du nudc.

Khi bi han, c6 su tich lily cao ham lugng chlorophyll a,
b va chlorophyll tong, ham lugng chlorophyll a ting tir 1,1-
1,6 1an, chlorophyll b tang tir 1,2-1,5 14n, chlorophyll tong
tang tir 1,3-1,4 1an so véi didu kién di nuéc.

Khi lugng nudc trong 14 giam vugt qua ngudng cho
phép, khi khong dong lai dé 1am cham qua trinh thoat hoi
nude, lam giam ham luong CO,, anh hudng dén qué trinh
quang hop. Chlorophyll 1a mot chi s6 thé hién kha nang
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quang hop, lién quan tryc tiép dén qué trinh ting truong
cua cdy [26]. Theo Yanqiong, et al. (2007) [27], ham luong
chlorophyll dé dang ting khi cay bi stress han. Trong didu
kién han nhan tao, 1a cua 4 giéng/dong lua co sy gia ting
ham luong chlorophyll so v&i diéu kién du nudc. Theo
Percival va Noviss (2008) [28], ham lugng chlorophyll
trong 14 tdng cao da tang cuong tinh chiu han cua cay, gitp
ciy nhanh phuc hdi sau han. Sy gia tang khdi luong luc lap
trong té bao nhu mé 14 gitip cdy laa hoan thanh chirc ning
quang hop, duy tri sy song, thich nghi v6i diéu kién khic
nghiét ciia méi truong. Diéu nay cho thiy sic td quang hop
(chlorophyll a, b) trong 14 dugc tdng cuong, gitip cay thich
nghi véi diéu kién kho han.

IIféng 3. Ham lugng chlorophyll a va b (ppm) trong l4 & hai diéu

ien.

Diéu = 21 NSG 28 NSG 35NSG 40 NSG
kién 1ong
(A) (B) Chla Chlb Chla Chlb Chla Chlb Chla Chlb

IR64 6,61 741" 7,30°
Pu  Nangniu 585 6,63° 633

820 7214 865  724c 8720
8,000 5475 725  690° 7,85

nude  CTUS4 6,29 7,50° 6,01° 7,73> 795 826> 799¢ 8,99
LHO1 6,08 737* 6,55 7,67° 7,29° 878 723  834%
IR64 6,49* 7,78 736* 8,76* 9,54* 10,05* 11,39* 12,55

Han Nang niu 5,79 6,57° 6,21° 7,98° 9,01® 10,54* 10,03* 11,71®

) CTUS4 6,21 7,57* 6,11 7,63> 8,59 10,00 9,14 10,52¢

LHO1 6,05 7,13 6,52 7,85 929* 10,78 10,26° 11,04

F, ns ns ns ns © & o e

F s * * * * * * * *

F, s ns ns ns ns * * * *

CV (%) 492 4,62 6,11 584 387 499 4,64 5,11

Chl a: Chlorophyll a; Chl b: Chlorophyll b; NSG: Ngay sau gieo. Trong
cling mot ¢ot, nhiing s co chii s theo sau giong nhau thi khac biét khong
c6 ¥ nghta thong ké; ns: Khac biét khong co y nghia thong ké; *: Khac
biét v6i mic y nghia 5%.
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Anh hwong ciia han dén sw tich lily ham luong dwong
tong trong la

Han han lam giam hi€u qua quang hop, Iugng duong
cung cip cho cac mo ciing bi anh huéng. Pong thoi voi viée
danh gia ham luong chlorophyll ham 1u0’ng duong tong va
proline ciing dwoc danh gia. Két qua cho thiy & 35-40 ngay
sau khi gieo, ham luong dudng tong trong 14 ting cao khac
biét voi mirc y nghia thong ké 5% so vai diéu kién du nude
(bang 5).

C6 sy tich lily duong tong trong 14 khi ¢ am dat giam
con 40-45% va tang cao khi cay bi han. Khi bi han, ham
luong dudng tong trong 14 ting tir 1,2-3 1an so véi diéu kién
da nude. Nang niu c6 sy tich iy duong tong trong 14 ting
cao nhat, tiép dén 1a IR64, LHO1 va thip nhét 1a CTUS4.

Trong diéu kién han, su tich lity céc loai duong sé tang
1&n [29], su gia ting ham lugng dudng 1a mot trong nhiing
chi s6 vé kha niang chiu han [30]. Céc gidng c6 kha ning
chéng chiu han thong qua viéc tich lity duong tong 1én gap
2-3 1an so véi diéu kién khong han [7]. Trong thoi gian bi
han, duong hoat dong nhu hop chét hoa tan diéu chinh ap
suit thim thau, tiém nang tham thau té bao duoc ha Xuéng,
thu hat nuéc vao té bao, gitip duy tri stc truong té€ bao,
bao vé mang té bao bang cach tuong tac véi cac phirc hop
protein, enzyme va loai b6 ROS [31], chinh vi vay hoat
dong ciia cac co quan va té bao chat dién ra véi toc do binh
thuong [32]. Nhu vay, trong diéu kién han, 4 gidng/dong lua
c6 su gia ting ham luong dudng téng trong 14, giup diéu hoa
ap suat tham thau, ting kha nang chong chiu han.

Bang 5. Ham lugng dudng tong va proline (mg/g Weight fresh)
trong 14 & 2 diéu kién.

N . pidu .  21NSG 28 NSG 35NSG 40NSG
Bang 4. Ham lugng chlorophyll tong (ppm) trong 14 6 2 diéu  ien G172 Duim Puom . e
k"* A) (B) 8 Proline 8 Proline ; 8 Proline ; 8 Proline
en. tong tong tong tong
2 % IR64 7476 091°  751° 084  1134¢ 0,79 120,14 0,79
Dieu kién (A) Giong (B) 21 NSG 28NSG 35NSG 40 NSG
R64 13,04 1497 1565 1575 i Ir:i“g 1024 075 7820 078 669" 079 659 1,04
i g Nang niu 11,162 13,93 1424¢ 14,77 MO cTUSe 7620 093 97.9° 0,80  100,0c 0,80° 1087 0,90%
U nuoC
CTUS4 12,19 13,34¢ 15,73¢ 15,48 LHOI 1193° 074 1003 076  122,8 075 1264 084%
ab c c c
LHO1 12,92 13,52 15,96 15,87 IR64  750°  092°  750° 084° 1445 2270 1848 749
IR64 13,17 14,79 20,66* 22,38 Nang
s ! 101,7° 075> 78,9°  080%  151,7° 333  198,6° 7,63
Nangnfu  11,01¢ 13,84 19480  21,16° Han DU
Han CTUSA 12,015 13.19¢ 18.80° 19480 CTUS4 7545  0,92* 985  080®  108,0% 097¢ 133,7° 1,99
, 5 ) :
LHO1 12,76 13.22¢ 19,952 21.02% LHO1 117,9* 0,75 100,2*  0,75° 175,3*  2,05¢ 179,0°  3,09°
F R ns ns * * F, ns ns ns ns & & & &
F 5 * * * * F R * * * * * * * *
F AxB ns ns & © F,s ns ns ns ns e & o ©
CV (%) 4,76 3,94 3,75 4,27 CV (%) 535 558 577 476 432 561 444 407

Trong cling mot ¢dt, nhiing s6 co chi s6 theo sau giong nhau thi khac biét
khong co ¥ nghta thong ke.
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Trong cling mot cdt, nhiing s6 co chi s6 theo sau giéng nhau thi khac biét
khong c6 y nghta théng ke.
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Anh hwong ciia han dén sw tich liiy ham lwong proline
trong la

Két qua phan tich ham lugng proline cho thiy, & 35-40
ngay sau khi gieo ham lugng proline trong 14 tang véi mirc y
nghia thong ké 5% so vai diéu kién du nude (bang 5).

Ham lugng proline trong 14 tang cao khi cay bi han, tang
tir 2,2-9,5 lan so vai diéu kién du nude. IR64 c6 sy tich liy
proline cao nhat, tiép theo 1a Nang niu, LHO1 va CTUS4,
mac du ¢ 35 ngay sau khi gieo Nang niu c6 sy tich liy
proline cao nhét. Két qua nay phu hop v6i nghién ciru ciia
mot s6 tac gia cho rang ham luong proline ting dang ké khi
cay bi han [33, 34].

Proline 1a mot trong nhitng chi s vé kha ning chong
chiu han [35, 36]. Sy tich lity proline trong diéu kién stress
& nhiéu loai twong quan vé6i kha ning chdng chiu [37].
O thuc vat, tong hop proline dién ra trong bao twong va
trong plastid. Tién than 1 glutamate, dugc chuyén thanh
proline béi hai budc lién tiép dugc xic tac bai pyrroline-
5-carboxylatesynthetase (P5CS) va P5C reductase (PSCR).
Sy suy giam proline xay ra trong ty thé do viéc dao nguoc
hoat dong cua proline dehydrogenase (PDH) va pyrroline-
5-carboxylate dehydrogenase (PSCDH) [38]. Cac biéu hién
clia gen ndy gitp ting cudng dang ké ham lugng proline ndi
sinh va lam tang kha nang chiu han [36, 39]. Proline c6 vai
tro da nang trong viéc bao vé thuc vat khi gdp stress, tich
trit nang luong diéu chinh cac qua trinh oxy héa khir tiém
an, mot chat loai bd ROS (Sharma va Dietz, 2006). M6t sb
dan liéu cho thiy viéc ting cuong tong hop proline gitp duy
tri trang thai can bé’mg NADPH/NADP*, 6n dinh trang thai
oxy hoa khtr, ngin ngira ton thuong bd may quang hop [40].
Nhu véy, 4 gidng/dong lua cé sy tich liiy cao ham lugng
proline trong 14 dé ting kha ning chdng chiu han.

Bién thién kiéu gen (GCV), bién thién kiéu hinh (PCV)
va hé so di truyén (h*) cua cdc ddc tinh sinh hoa

Gia tri PCV cua duong téng va proline lan luot 14 22.5;
99,4% va gia tri GCV lan luot 14 22; 99.3% (bang 6), theo
phan loai cia Deshmukh, e al. (1986) [18], duong tong
va proline c6 gia tri GCV va PCV cao (>20), trong khi
chlorophyll a, b va chlorophyll tong c6 GCV va PCV thép
(<10). Gia tri GCV gan bang PCV cho thy su dong gop cao
ctia kiéu gen cho su biéu hién kiéu hinh cta duong tong va
proline.

Puong téng, proline ¢ h? 1an luot 14 96,1 va 99,8%, két
qué cho thay gia tri h? rit cao (>80%). Theo Slngh (2001)
[20], diéu nay cho thiy sy dong gop cao cua kiéu gen cho
su biéu hién kiéu hinh, dong gép cua moi truong ddi véi
su biéu hién ctia cac tinh trang nay khong dang ké. Burton
(1952) [41] cho rang, GCV cao clng véi h? cao s& cho hiéu
qua chon loc cao, diéu nay cho thay dudng tong va proline
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¢6 hiéu qua chon loc cao, co thé duoc khai thac trong
chuong trinh chon tao giong laa chiu han.

Bang 6. Phuong sai kiéu gen (02 ), phuong sai ki€u hinh (02 W
phu’dng sai moi trudng (0?), hé s blen thién kleu gen (GCV)
hé so bién thién kiéu hinh (PCV), hé & di truyén (h?) clia cac
dac tinh sinh héa.

Dic tinh sinh o2 o2 o2 GCV PCV he
héa : g SO ICO)
Chlorophylla 0,46 0,62 016 7,7 9,0 0,737
Chlorophyllb 0,63 0,89 026 7.9 9.4 0,708
il il 1,42 2,03 06l 6,5 7.8 0,702
tong
Dudng tong 9475 986 385 22 22,5 0,961
Proline 871 872 001 993 994 0,998
Keét luan

Pé thich ung trong diéu kién han, 4 gidng/dong lua
¢6 su tich lity cao ham luong chlorophyll, dudng tong va
proline trong 14. Ham luong chlorophyll a tang tor 1,1-1,6
lan, chlorophyll b tang tu 1,2-1,5 lan, chlorophyll tong tang
tir 1,3-1,4 14n, ham luong dudng tong tang tir 1,2-3 1dn, ham
luong proline ting tir 2,2-9,5 lan. So v&i IR64, hai dong
CTUS4 va LHOI c6 sy tich liy ham luong dudng tong,
proline thap nhét.

Puong tong va proline co gia tri GCV va h? cao, cho
thay su dong gop cao ctia ki€u gen cho su biéu hién cua tinh
trang nén co6 hiéu qua chon loc cao cho kha nang chiu han.
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