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TOM TAT

Kha nang chiu han & giai doan sinh trudéng sinh duong ctia 62 giong lua Japonica dia phuong Viét Nam da
duoc danh gia nham tuyén chon cac giéng chiu han tiém ning gép phan bé sung ngudn vat liéu cho cong
tac chon tao giong lua chiu han. Tai thoi diém 6 tuan tudi, cAc mau giéng duoc xit ly han trong diéu kién
nha lu6i bang cach nglmg tuéi trong thoi gian 4 tuan. Cac chi tiéu ham luong nuodc twong déi trong 14, do
mat nuodc trong 14 va cap chéng chiu duwoc danh gia sau méi tuan trong suét qua trinh xt ly han; kha nang
phuc hdi duoc danh gia sau 2 tuan tudi nuoc tré lai. Két qua nghién ciru cho thdy, sau mét tuan ngimg tudi
téc do mat nuoc trong 14 khong dang ké, tang nhanh & tuan thi hai, sau d6 gidm cham hon trong tuan thi
ba va ting manh khi sang tuan thir tu khién cac giong lda roi vao trang thai héo kho hoac chét. Danh gia
cdp chong chiu ghi nhan hau hét cac giong ltua Japonica dia phuong cé kha niang chiu han & mtec tir kha dén
tot sau tuan dau tién nging twdi va gidm dan & tuan thir 2-3. Khong ghi nhan giong nao c6 kha nang chiu
han sau 4 tuin ngtmg tuéi. Nhiéu giéng Japonica c6 kha niang phuc hdi t6t sau 2 tuan tuéi nudc trd lai voi ty
lé phuc héi dao dong tir 0-77,8%. Nghién ctru giup sang loc duoc 15 mau giong co tiém nang chiu han véi
kha nang duy tri trang thai nuéc va phuc hoi tot; trong d6, 2 mau giong cé tiém nang chiu han t6t nhat 1a
G86 va G98.

Tit khéa: Chiu han, Japonica, lua, lia dia phuong Viét Nam.

1. BAT VAN BE

Lua 1a cay trong quan trong, trén thé gidi co
khoang 3,5 ti nguoi tiéu thu lua gao [1]. O Viéet Nam,
cay laa chiém 85% dien tich dat canh tac [2]. Tuy
nhién, véi duong bo bién 3.620 km trai dai tir Bac vao
Nam, Viét Nam nam trong nhoém cac nudc c6 nguy
co cao bi anh hudng badi bién ddi khi hau [3]. Lwong
mua giam vao mua kho két hop viéc st dung va khai
thiac qua muc tai nguyén nudc lam cho tinh trang
kho han, thi€u nuoc kéo dai ngay cang tr& nén
nghiém trong hon [4].

Theo FAO, do tac dong ctia han han, san luong
lta gao & ca hai vu xuan va vu mua tai cac ving trong
lta trén ca nudc duoc du bao cé thé giam 12,5% vao
nam 2050 va 16,5% vao nam 2070 [5]. Thuc té cho
thdy, tir nam 2011 dén nay, tai Tay Nguyén va ving
duyén hai Nam Trung b méi nam c6 hang chuc
nghin ha lda gap han vao mua kho [6]. Nam 2020,
han han & mtc do nghiém trong nhat timg duoc ghi
nhan x4y ra tai cac tinh Nam Trung bo gém: Khanh
Hoa, Ninh Thuan, Binh Thuan khién trén 46.000 ha
dat nong nghiép phai ding canh tac. Tai khu vuc Bac
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Trung bo, vu hé thu 2020 ghi nhan 25.970 ha dién
tich bi han han, thiéu nuoc [7]. Nham thich tmg voi
bién déi khi hau, nhiéu tinh da dua ra dé an chuyén
d6i co cau cay trong, chuyén dich dién tich dat trong
lta sang cay trong can c6 kha nang chiu kho han.

Lua Japonica c6 nhiéu dac tinh tot nhu thap cay,
chong d6 tot, chiu tham canh, chiu lanh khoé, c6 kha
nang chong chiu nhiéu loai sau, bénh va cé thoi gian
sinh treéong tr ngan dén trung binh [8]. Hién nay,
cac giong lua Japonica dang duoc nguoi tieu dung &
cac thanh pho 16n dén nhan béi ca hinh thac (hat
tron) 1an chat luong (com déo, mui thom, vi dam,
nhiéu chat dinh duong). Tuy nhién, cong tac chon
tao giong lua Japonica con han ché do viéc phat trién
nguén vat lieu chua duoc chu trong. Chinh vi vay,
nghién ctu nay da thuc hién danh gia sang loc kha
nang chiu han cta bo 62 giong lua dia phuong thudc
nhom Japonica nham xay dung nguén vat lieu khoi
dau phuc vu cong tac chon tao giong laa chiu han.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat lieu nghién ctru

Nghién cttu st dung 62 mau giong laa Japonica
dia phuong do Trung tam Tai nguyén thuc vat cung
cap. Cac giong ltua nay c6 ngudn goc dia ly va hé sinh
thai khac nhau (Bang 1).
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Bang 1. Danh séch 62 giéng ltia Japonica dia phuong

Ki | Masongan s . . Ki Ma s6 ngan o Noi thu
TT hiéu | hang gen Tén giong Noi thu thap |TT hieu hang gen Tén giong thap
1 | g1 | YNPRC384 \Népvanruong |0 po v | 30] G130 [VNPRC 9509 |Luadabo | ranh

hoa binh Hoa
9 | G25 |VNPRC_1058 | NePvangong |y poh [33|G131 |VNPRC 9517 |F2dailong ) Khanh
lac son HB khanh Hoa
3 | G26 |VNPRC_1325|Kh4u cai noi Tay Bac 34 | G134 |VNPRC_9530 |Padai caloc ggznh
4 | G38 |VNPRC_1849 |Né&p nuong Ha Giang | 35| G145 |VNPRC_9580 |Baria Bén Tre
5 | G45 |VNPRC_2367 |Nép cuc Ninh Binh |36 | G152 |VNPRC_9871 |Léc sém Bac Giang
6 | G46 |VNPRC_2368 |Nép ba lao Nam Dinh | 37| G154 |VNPRC_9878 |Népthom  |HaTay
7 | G47 |[VNPRC_2369 |Nép ong lao Nam DPinh |38 | G157 |VNPRC_9984 |S¢ crioong Sekong
8 | G48 |VNPRC_2371|Lua ngoi Nam DPinh 39| G158 | VNPRC_12049 | Va tai ana acu ,11\‘1}111211
9 | G50 |VNPRC_3323 E;‘s;i’p?’tha“g Quéang Nam |40 | G177 |VNPRC_12563 |Cham hom  |Hoa Binh
vy , . Khau chinh o

10 | G61 |VNPRC_3402 | Nép ran Quang Binh |41 | G178 |VNPRC_12573 phi Hoa Binh
11 | G80 |VNPRC_3517 |Ba ktong Quang Ngiai |42 | G179 [VNPRC_12581 |Blao pulau |Hoa Binh
12 | G83 |VNPRC_3522 | Nép vang Quéang Ngai |43 | G187 |VNPRC_13320 ﬁ‘l‘;‘;n‘:mg Son La
13 | G84 |VNPRC_3525|Ba cho K'te Binh Pinh |44 | G191 [VNPRC_13422 |Kh4u tan Pién Bién
14 | G85 |VNPRC_3550 | Chanh trui Thanh Hoéa |45 | G193 |VNPRC_13424 | Blé pé x4 Pién Bién
15 | G86 |VNPRC_3588 | Tan ngin Yen Bai 46 | G194 [VNPRC_13425 |Blé blau lia  |Pién Bién
16 | G87 |VNPRC_3886|Kh4u pan pua |na 47 | G195 | VNPRC_13426 |Blé bdé bién Bién
17 | G88 |[VNPRC_3895|Blemamua  |na 48| G200 |VNPRC_13431 |[Chafunu  |Lai Chau
18 | G89 |VNPRC_3947 |Khiubokha |na 49 | G202 | VNPRC_13442 | Néng to Lai Chau
19 | G90 |VNPRC_4812|Blao clia HoaBinh |50 | G203 [VNPRC_14212 |Plau cabanh |Dién Bién
20 | G91 |VNPRC_4815|Blaocdkén  |HoaBinh |51 | G204 [VNPRC_14215 |Ple do Pién Bién
21| G92 |VNPRC_4820|Blao co cdm  |HoaBinh |52 | G206 [VNPRC_14252 |Blé bldu do  |Son La
22 | G98 |[VNPRC_6203 | Ngoi tia Nam Pinh |53 | G210 [VNPRC_14408 |Khiu 1éch  |Lao Cai
23 | G100 | VNPRC_6969 ?ha“ quai dang g‘f;i‘; 54 | G212 |VNPRC_14589 |Plau bulat  |Lao Cai
24 | G101 |VNPRC_7295 | Dieo kbin Tay Nguyen |55 | G214 |VNPRC_14596 | Blé blau do | Lao Cai
25 | G103 | VNPRC_7304 | Cu piia dang 1 E‘fgmen 56 | G216 |VNPRC_14607 | Tom béo bua |Lao Cai
26 | G106 [VNPRC_7316 [Nép haihau  |Ninh Binh |57 | G217 |VNPRC_14615 | Blé blau soa |Lao Cai
27 | G107 |VNPRC_7317 Eﬁp thaibinh |\ o Binh | 58| G220 [VNPRC_T5300 | Plé 1a na
28 | G117 | VNPRC_7930 | Khao sang Quang Tri |59 | G221 |VNPRC_T5455|Khdu mac c6 |na
29 | G124 [VNPRC_9355 | Nép den Quéng Ninh |60 | G222 |VNPRC_T6404|Plé maméi  |na
30 | G126| VNPRC_9466 |Khau d4m doi |Nghé An | 61 | G223 [VNPRC_T6794|Blé blau tan | na
31 | G128 | VNPRC_9476 | Khau dam Nghé An | 62| G299 | VNPRC_4806 |Blao sinh s4i |Hoa Binh
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2.2. Phuong phép nghién ciru
2.2.1. Phuong phdp bo tri thi nghiém

Thi nghiém duoc trién khai trong nha mang tai
Tram thuc nghiém Van Giang (Hung Yén) tir thang 6
dén thang 8 nam 2019.

Thiét ké thi nghiém: Thi nghiém duoc bo tri
theo khoi ngau nhién hoan chinh véi 3 lan lap lai.
Modi mau giong sau khi gieo 2 tuan duoc trong trong
chau (25 x 30 x 40 cm) chira 10 kg gia thé GT05, 15
cay/chau. Puc 5 16 dudi day moi chau trudce khi cho
gia thé. Sau 1 tuan tia bot cay, trong méi chau dé lai
10 cay khoe. Thuc hién tuéi nudc dong déu vao cac
chau 2 lan/ngay va phun phong trtr sau, bénh. Bén
tuan sau khi trong tién hanh xt ly han bang cach
nglmg tudi nuoc. Thoi han xtr Iy han kéo dai 4 tuan,
sau d6 tudi nudc trd lai 2 tuan.

Cac chi titu danh gia gom: Ham luong nudc
tuong do6i trong 14, toc do mat nuéc va cap chong
chiu sau mdi tuan xt ly han, kha niang phuc héi khi
tudi nuoc tro lai.

2.2.2. Phuong phap phan tich ham lrong nucc
tuong doi trong I4

Thoi diém ldy mau: Lidy mau lan dau tién vao
thoi diém truéc khi ngimg twdi va ki hiéu 1a TO.
Trong 4 tuan xt ly han tién hanh thu mau sau moi
tuan ngtng tuoi, ki hiéu T1-> T4.

Céach 1dy mau: O méi chau cay cit mot doan 7
cm ¢ gitra 14 non thit hai, cho mau vao tui zip da duoc

can khoi luong (W1). Cac tai mau duwoc dem can
(W2) d@é tinh khoi lwong twoi ciia mau la: FW = W2 —
W1. Mau 14 sau do duoc bo vao 6ng Falcon loai 15 ml
¢6 chtra 5 ml nude cat va dé qua déem. Ngay hom sau,
dung gidy tham kho nuoc bam trén bé mat mau 1a va
can khoi luong mau 14 dé xac dinh khéi luong truong
nuoc (TW). Mau duoc sdy kho & 70°C trong 3 ngay,
sau d6 can lai dé xac dinh khoi lwong kho ctia mau la

DW).

Ham luong nuoc twong doi trong 14 & mdi tuan
lay méu duoc tinh theo cong thic ctia Turner (1981)
[9]: RWCy, () = [EWy, - DWy)/(TWy, -
DW,)1*100.

Toc dd mat nudc trong 14 sau mdi tuan xt ly han
duoc tinh theo céng thirc:

RWCs, (0 = [RWCr,, — RWCy,)/RWCr,,]1*100.
Vi duy, toc 6 mat nuoc trong 14 sau mot tuan xt Iy han
duwoc tinh nhu sau: RWCy % = [RWC, -
RWCy,) /RWCyy] ¥100.

2.2.3. Phuong phap danh gid cap chong chiu va
mufc chong chiu

Thoi diém 14y mau: Thuc hién cung luc voi viec
thu mau 14 dé danh gia ham luong nudc twong doi
trong la.

Cap chong chiu va mitc chong chiu sau mdi tuan
xttr Iy han (ky hiéu Scorel -> Score4) duoc danh gia
béng truc quan theo thang diém tiéu chuin cta IRRI
(2002) (Bang 2) [10].

Bang 2. Thang diém d@anh gia cap chdng chiu va mitc chéng chiu han dira vao biéu hién hinh thai

theo tiéu chudn IRRI
CapC }ﬂ:long Do cuon la Do kho caala Mtc chong chiu
0 La khoe binh thuong Khong thay dau hiéu kho Chong chiu tot
1 La bat dau gap nép bau 14 kho nhe Chong chiu kha
3 La gap hinh chit V L4 kho t6i 1/4 chiéu dai cia hau hét cac 14 | Chong chiu trung binh
5 L4 khum hinh chit U 1/4% den‘ 1/2 chi€u dai ctia cdc 14 bi kho Man cam trung binh
hoan toan
7 L4 cuon tron hinh chi O :—(I)(;ll 2/3 chiéu dai ctia cac 14 bi kho hoan Man cim
9 L4 cuon chat Cay gan nhu chét Rt man cam

2.2.4. Phuong phap ddnh gid kha nang phuc hoi

Thoi diém danh gia: Hai tuan sau khi tuoi nuéc
tro lai.

Tién hanh dém s6 lwong cay phuc héi trong moéi
chau thi nghiém. Cach tinh kha ning phuc hoi (ki

hiéu Recovery) nhu sau: Recovery (%) = (S6 cay phuc
hoi/Téng so cay ban dau trong chau)*100.

2.2.5. Phuong phdp xit Iy s liéu

S6 lieu duoc nhap vao Excel, sau d6 duoc phan
tich trén phan mém théng ké R v3.4.1 dé uoc tinh gia
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tri trung binh ctia 3 lan lap & mdi mau giong. Hé s6
tuong quan (r) gitta cac tinh trang nghién ctu duoc
tinh theo phuong phap Pearson bang R corrplot
package. Hé so twong quan c6 gia tri tir-1 dén 1. Mitc
do y nghia ctia hé s6 tuong quan kiéu hinh duoc
kiém tra bang ham cor.test & muec tin cay 95%.

8. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Phan tich mdi twong quan giita cac tinh
trang

banh gia méi twong quan gitta cac tinh trang
nghién ctru cho thdy hau hét cac tinh trang déu c6
twong quan voi nhau, ngoai trit RWCy, c6 hé so
twong quan r dao dong tir 0 dén 0,19 (Bang 3). Tai
thoi diém TO cay lua chua bi stress thi€éu nudc nén
RWC,, khong tuong quan véi cac tinh trang con lai
hoan toan c6 thé du doan duoc.

Béang 3 cho thiy hé so twong quan gitta cac tinh
trang (RWCr,, RWCs,, Score) duoc danh gia tai cung
mot thoi diém co gia tri cao nhat dao dong tir-0,75 dén
0,97 tai thoi diém T1, tir -0,69 dén -0,93 tai thoi diém
T2, tit -0,56 dén -0,68 tai thoi diém T3, tir-0,70 dén -
0,99 tai thoi diém T4. Tiép dén 1a hé s6 twong quan
giita cac tinh trang duoc danh gia & cac tuan ké tiép
nhau, ngoai trit RWCg;.

Ham luong nuoc twong doi trong 14 RWCy, va
cap chong chiu Score c6 twong quan nghich bién
manh. RWC;, cang cao thi Score cang thdp va mitc
chong chiu cang cao. Két qua nay ching minh cép
chong chiu lién két chat voi trang thai nuéc ¢ trong
la. Két qua tuong tu ciing timg duoc ghi nhan trong
nghién ctru cia Courtois va cs. (2000) [11].

Bang 3. Hé sb trong quan giira cac tinh trang lién quan dén kha ning chiu han & b¢ giéng lda Japoni(;l
, g = 2 e z 7 3 3 | 9| || T 8
RWCyy 1

RWC, | -0,04] 1

RWCp, 0,04 | 0,46 1

RWC; 0,02 | 0,40 | 0,80 1

RWC, 0,04 | 0,11 | 0,38 | 0,51 1

RWCg, 0,19 |-0,97 | -0,40 | -0,36 | -0,10 1

RWCg, -0,07 | -0,11|-0,93 | -0,73 | -0,38 | 0,05 1

RWCg, 0,03 {-0,07 | 0,02 |-0,56 | -0,24 | 0,09 | -0,05 1

RWCg, -0,04 | -0,10 | -0,36 | -0,49 | -0,99 | 0,10 | 0,36 | 0,24 1

Scorel 0,03 | -0,75 | -0,46 | -0,40 | -0,06 | 0,72 | 0,22 | 0,07 | 0,06 1

Score2 -0,05 | -0,68 | -0,69 | -0,57 | 0,22 | 0,64 | 0,51 | 0,02 | 0,21 | 0,69 1

Score3 -0,02 | -0,60 | -0,74 | -0,68 | 0,29 | 0,55 | 0,58 | 0,14 | 0,27 | 0,65 | 0,85 1

Score4 -0,03 | -0,15 | -0,45 | -0,50 | 0,70 | 0,12 | 0,43 | 0,16 | 0,66 | 0,17 | 0,31 { 0,39 | 1
Recovery | 0,10 | 0,40 | 0,66 | 0,63 | 0,32 | -0,33 | -0,57 | -0,15 | -0,31 | -0,41 | -0,61 |-0,70 |-0,40| 1

Chii thich: Cic chir s6 duwoc viét in dam thé hién tuong quan co y nghia thong ké vori p < 0,05. RWCy:
ham lrong nude tiong doi trong I4 trudce khi xir Iy han, %: RWC,, dén RWCr,: ham Irong nudc tuong doi
trong l4 sau tir 1 dén 4 tudn xir Iy han, %: RWCs;, dén RWCs,: toc do mat muréc trong 14 sau 1 dén 4 tuan xir Iy
han, %: Scorel dén Score4: cap chong chiu sau 1 dén 4 tuan xir Iy han, Recovery: kha nang phuc hoi, %

3.2. Panh gia ham luong nudc tuong déi trong 14
va d6 mat nudc trong 14 sau mdi tudn xi Iy han

Duy tri trang thai nuoc trong 14 1a biéu hién cta
co ché tranh han & thuc vat thong qua viéc ting
cuong hap thu nudc va giam sy mat nuwoc [11, 12].
Ham luong nudc trong 14 phan anh trang thai nuédc
cta cay hay noi cach khac la mac do cay bi stress

thi€u nudc [13, 14]. Do d6, ham luong nuoc trong 14
duoc coi 1a chi tiéu quan trong dé danh gia kha nang
chong chiu han cta cay trong.

Biéu @6 hinh 1 cho thay, tai thoi diém trudc khi
ngimg tudi ham luong nudc tuong d6i trong la
RWCy, gan & mitc bao hoa va khong c6 sy chénh
lénh 16n gitra cac giong, c6 gia tri tir 92,3-99,8% (Bang
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4). Diéu d6 cho thay tai thoi diém TO cac 6 lua thi
nghiém khong c6 hién tuong bi stress thiéu nuoc
(Hinh 2A).

100 ;gi‘gigg?i'ggi“iv“' ﬂigfa. fee3. -sgﬁsg g g 3

80
|||||l|l |
’ ||n||||||'|||lI|I||I||||||I|I|‘| |
ol -||l| I |l||
figil ‘ Eiiil

t
| |
| |

0 ‘!‘f

J’@“@@ AN R A

N SR MERMNCEE N
6D A0 PR
Ak @ 6"0 0,9 DS L SIS

GIONG
2RWCTO RWCT1 sRWCT2 RWCT3  “RWCT4

Hinh 1. Ham lugng nudc tuong ddi trong 14 tai thoi
diém trudc khi ngimg tudi (RWCyy) va sau 14 tuan
X Iy han ctia b6 giong lia Japonica

RWC,, dén RWC,,: ham hrong nudc tuong doi
trong I4 sau tir 1 dén 4 tudn xir ly han, %

Theo tién trinh thoi gian tit TO dén T4, gia tri
ham luwong nudc tuong do6i trong 14 suy giam dan va
c6 su chénh léch lon gitta cac thoi diém T1 va T2,
gitta T3 va T4 (Hinh 1, 3, bang 4). Cu thé, sau mot
tuan ngimg tudi, do mat nudc trong 14 RWCs; ctia bo
giong khong dang ké (0-18,9%), RWCy, van duy tri &
mtc cao, tir 78,7-99,1%. Do mat nudc trong 14 ctia bo
giong co6 su bién thién kha lon sau tuan thir hai va
tuan tht ba xt ly han (Ian luot 1a 10,6-55,4% va 9,6-
54,9%), tuong tng RWCy, dat 39,8-86,9% va RWCr
dat 23,6-66,6%.

Hinh 2. Thi nghiém gay han trong nha luéi tai Tram thiec nghiém Vian Giang (Hung Yén)

A. Lua trudc khi gay han; B. Lia sau 2 tuin gay han; C. Lia sau 4 tudn giy han; D. Lia sau 2 tun tuwoi

nuoc tro lai

m

o

2

! ‘ “lll
{
JRI1 4N ihiks {
[IBATNRT RN TN N AN B A

EETEXT T ERS: &so bN @e Xy e@j@* «*@0@\&6@6@ &’@"

GIONG
#RWCS4 =RWCS2 RWCS3 ~RWCSI

Hinh 3. D6 mét nu6c trong 14 sau méi tudn xit Iy han
ctia bd giéng lia Japonica

Chii thich: RWCs, dén RWCs,: toc do mat nuoc
trong I4 sau 1 dén 4 tudn xitly han, %

Véi tieu chi RWCq < 35% RWCp > 60% va
RWCy; > 40%, sang loc duoc 26 giong co trang thai
nuoc tot nhat sau ba tuan xt Iy han, gom: G25, G47,
G438, G61, G8O, G84, G85, G86, G89, G0, GI8, G103,
G107, G117, G124, G126, G134, G177, G178, G179,
G187, G194, G202, G212, G222 va G223. Trong so6

nhing giong nay, G48, G84, G85, G98 va G107 duoc
danh gia c6 tiém nang chiu min kha & do man 6%o
[15].

Sau bén tuan xt ly han, do mat nuéc RWCs, ciia
cac giong tang manh, dao dong tir 62,7-100%, trong
d6 ghi nhan 47 giong c6 gia tri 100% (Bang 4). Phan
tich thdy ham luong nuoc tuong doi trong 14 tai thoi
diém nay (RWCy,) rat thap, tir 0-21,7% (Hinh 2C).
Cac giong dat gia tri RWCy, trén 15% la G90, G98,
G187, G187 va G222.

3.3. b4anh gi4 cdp chong chiu va mitc chéng chiu
han cta bd giong lua thi nghiém

Cap chong chiu 1a chi tieu quan trong dé danh
gi4 kha nang chong chiu cta thuc vat véi cac stress
phi sinh hoc nhu han, min, lanh. Két qua danh gia
cap chong chiu duoc biéu dién trong biéu d6 hinh 4
va bang 4. Sau mot tudn ngimg tudi, hau hét cac
giong laa Japonica nghién ctu déu cé mirc chong
chiu tir kha dén tot, thé hién ¢ gia tri Scorel dao
dong tr 0-1,0; trir G191 va G193 ¢6 gia tri 1,3; G91,
G131, G200 va G204 c¢6 gia tri 1,7 va & G26 1a 2,0.
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Bang 4. Gi4 tri trung binh céc tinh trang lién quan dén kha ning chiu han ctia b giong lia thi nghiém

STT Ki [RWC_|RWC_|RWC_|RWC_|RWC_|RWC_|RWC_|RWC_|RWC_ Scorel | Score? |Score3 |Scored Reco-

hiéu | TO T1 T2 T3 T4 S1 S2 S3 S4 very
1 | Gl16 | 95,56 | 82,68 | 51,85 | 24,78 | 0,00 | 14,35 | 38,10 | 54,91 {100,00 | 1,33 3,67 5,67 9,00 | 29,63
2 | G25196,51 |97,39 | 68,24 | 56,91 | 3,05 1,57 129,56 | 15,08 | 95,20 | 0,00 0,67 2,33 8,33 | 62,96
3 | G26|92,73 | 85,80 | 47,81 | 41,07 | 0,00 | 10,22 | 45,21 | 16,30 {100,00 | 2,00 3,67 5,67 9,00 | 29,63
4 | G38 97,86 | 92,94 | 54,62 | 46,24 | 0,00 | 5,07 | 41,69 | 15,80 [100,00 | 0,67 3,00 5,00 9,00 7,41
5 | G451 97,81 | 97,59 | 55,75 | 36,90 | 0,00 | 0,80 | 42,96 | 33,58 [100,00 | 1,00 2,33 5,00 9,00 | 25,92
6 | G46 | 97,61 | 87,57 | 50,97 | 46,20 | 0,00 | 10,20 | 41,45 | 9,56 [100,00 | 1,00 4,33 5,67 9,00 | 33,33
7 | G47 195,74 | 95,39 | 70,50 | 50,74 | 0,00 | 3,15 | 27,22 | 27,34 |100,00 | 0,33 2,00 3,00 9,00 | 48,15
8 | G48 | 96,66 | 96,05 | 68,00 | 54,94 | 6,96 | 1,37 | 29,68 | 18,11 | 91,37 | 0,67 0,67 3,67 8,33 | 62,96
9 | G50 |96,41 | 94,10 | 44,11 | 29,49 | 0,00 | 4,33 | 53,29 | 32,61 |100,00 | 0,67 3,00 5,00 9,00 3,70
10 | G61 | 95,14 | 99,11 | 63,01 | 45,94 | 0,00 | 0,00 | 36,33 | 26,43 | 100,00 | 0,00 1,00 1,00 9,00 | 77,78
11 | G80 | 93,68 | 97,02 | 69,55 | 55,88 | 0,00 | 0,00 | 28,26 | 19,32 {100,00 | 0,00 2,33 4,33 9,00 | 29,63
12 | G83 | 98,24 | 95,03 | 47,23 | 41,41 | 0,00 | 3,26 | 50,22 | 20,85 [100,00 | 0,67 4,33 5,67 9,00 7,41
13 | G84 | 96,01 | 95,88 | 69,56 | 55,74 | 0,00 1,40 | 27,40 | 19,51 {100,00 | 0,00 2,33 3,67 9,00 | 22,22
14 | G85 | 95,58 | 95,03 | 74,10 | 60,81 | 12,43 | 1,70 | 22,51 | 19,15 | 83,41 | 0,33 1,67 3,00 9,00 | 55,56
15 | G86 | 97,10 | 98,58 | 71,55 | 58,45 | 0,00 | 0,22 | 27,30 | 20,68 |100,00 | 0,00 0,67 2,00 9,00 | 66,67
16 | G87 | 93,58 | 92,57 | 59,17 | 48,31 | 0,00 | 5,13 | 36,06 | 17,25 [100,00 | 0,33 2,33 4,33 9,00 3,70
17 | G88 | 96,65 | 96,63 | 59,93 | 49,12 | 0,00 1,08 | 37,89 | 17,10 {100,00 | 0,00 1,67 3,67 9,00 | 40,74
18 | G89 | 96,84 | 95,63 | 64,24 | 43,68 | 0,00 1,25 | 32,78 | 31,73 {100,00 | 0,33 1,67 3,67 9,00 0,00
19 | G90 | 95,27 | 91,76 | 62,99 | 53,60 | 21,15 | 4,89 | 30,61 | 18,21 | 62,73 | 0,67 2,33 4,33 8,33 | 22,22
20 | G91 | 94,60 | 85,22 | 52,23 | 37,98 | 0,00 | 9,92 | 38,15 | 27,86 |100,00 | 1,67 5,00 7,67 9,00 3,70
21 | G92 | 94,59 | 86,81 | 40,86 | 31,48 | 0,00 | 835 | 52,12 | 20,42 |100,00 | 1,00 4,33 6,33 9,00 0,00
22 | G98 | 95,66 | 98,00 | 73,87 | 66,11 | 15,31 | 0,54 | 25,21 | 10,66 | 82,50 | 0,33 2,00 2,00 7,67 | 77,78
23 [G1001| 97,33 | 95,27 | 62,02 | 38,15 | 0,00 | 3,79 | 35,57 | 39,65 |100,00 | 1,00 2,67 4,33 9,00 | 29,63
24 (G101 99,81 | 93,40 | 56,34 | 38,33 | 0,00 | 6,42 | 39,44 | 31,65 |100,00 | 0,33 2,00 4,33 9,00 | 11,11
25 [G103| 97,90 | 94,05 | 72,26 | 56,87 | 0,00 | 548 | 24,37 | 18,86 |100,00 | 0,33 2,00 3,67 8,33 | 40,74
26 |G106| 94,37 | 98,02 | 62,68 | 43,39 | 0,00 | 0,30 | 36,07 | 30,54 |100,00 | 0,33 1,67 3,00 8,33 | 59,26
27 |G107| 98,35 | 98,75 | 65,66 | 60,59 | 4,84 1,18 | 33,59 | 11,70 | 93,43 | 0,33 1,33 3,00 7,67 | 72,22
28 [G117]92,97 | 85,44 | 64,30 | 55,24 | 0,00 | 11,02 | 26,66 | 12,82 |100,00 | 0,67 2,67 3,67 8,33 | 37,04
29 [G124|97,31 | 90,84 | 61,24 | 46,90 | 0,00 | 7,19 | 33,11 | 21,52 |100,00 | 0,67 1,33 3,00 9,00 | 40,74
30 {G126] 96,76 | 81,58 | 71,53 | 49,25 | 3,99 | 16,55 | 12,93 | 32,67 | 94,08 | 1,00 2,00 4,33 8,33 | 37,04
31 [G128] 95,23 | 92,34 | 59,17 | 53,31 | 21,66 | 3,23 | 36,46 | 12,38 | 73,90 | 0,67 2,67 4,33 7,67 | 32,41
32 [{G130| 97,41 | 96,41 | 66,86 | 41,91 | 0,00 | 2,77 | 30,76 | 37,61 | 100,00 | 0,33 2,33 4,33 9,00 | 29,63
33 [G131] 94,89 | 88,69 | 48,88 | 41,87 | 0,00 | 8,64 | 44,33 | 14,51 |100,00 | 1,67 5,67 6,33 9,00 7,41
34 [G134| 95,56 | 95,62 | 72,76 | 59,20 | 12,88 | 0,55 | 24,10 | 20,10 | 84,91 | 0,33 2,67 3,33 7,67 | 48,15
35 [G145| 93,52 | 89,44 | 39,83 | 35,75 | 0,00 | 4,41 | 55,37 | 20,45 | 100,00 | 0,67 3,00 5,00 9,00 | 18,52
36 [G1521 96,02 | 90,08 | 48,57 | 23,63 | 0,00 | 6,97 | 46,89 | 53,10 |100,00 | 1,00 3,67 6,33 9,00 0,00
37 |G154 93,78 | 92,94 | 50,34 | 36,90 | 0,00 | 3,16 | 44,99 | 25,87 |100,00 | 1,00 2,33 5,00 9,00 | 22,22
38 [G157]93,31 | 92,59 | 54,90 | 45,12 | 0,00 | 4,12 | 41,02 | 16,11 | 100,00 | 0,33 3,00 5,00 9,00 | 14,81
39 (G158 96,81 | 91,77 | 54,06 | 40,59 | 0,00 | 542 | 41,01 | 24,42 |100,00| 0,67 4,33 5,67 9,00 | 18,52
40 |G177] 98,49 | 93,49 | 62,90 | 51,00 | 7,32 | 5,59 | 33,35 | 23,15 | 87,16 | 0,00 1,67 3,67 9,00 | 22,22
41 |G178] 96,71 | 97,39 | 69,29 | 50,96 | 0,00 | 0,00 | 28,82 | 26,21 |100,00 | 0,33 1,00 3,67 9,00 | 22,22
42 G179 96,26 | 96,34 | 69,32 | 47,68 | 13,17 | 1,20 | 28,35 | 31,51 | 78,18 | 0,33 1,33 3,00 8,33 | 31,22
43 |G187] 96,77 | 96,58 | 64,28 | 52,20 | 17,68 | 1,01 | 33,63 | 20,70 | 78,76 | 0,00 3,33 4,67 7,67 | 20,00
44 G191 95,40 | 93,88 | 53,38 | 41,38 | 4,87 | 3,42 | 43,37 | 23,51 | 92,54 | 0,00 1,00 3,00 8,33 | 48,15
45 G193 98,30 | 89,73 | 56,42 | 39,49 | 0,00 | 9,24 | 36,34 | 28,36 |100,00 | 1,33 4,33 5,67 9,00 3,70
46 |G194] 95,00 | 93,02 | 61,60 | 49,25 | 0,00 | 3,44 | 34,39 | 18,90 (100,00 | 0,33 3,00 4,33 9,00 | 14,81
47 |G195] 95,96 | 88,56 | 47,48 | 38,55 | 0,00 | 8,18 | 47,08 | 17,17 |100,00 | 1,00 4,33 6,33 9,00 0,00
48 |G200| 96,26 | 81,18 | 43,80 | 25,06 | 0,00 | 15,52 | 43,99 | 42,66 100,00 | 1,67 5,67 7,00 9,00 0,00
49 G202 95,59 | 96,86 | 63,68 | 50,71 | 0,00 | 0,75 | 34,24 | 20,14 |100,00 | 0,00 1,00 3,00 9,00 | 19,91
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STT hIi<élu RV,IY(? - RV,Ich - R\,}I‘;C_ RV¥3C_ RV%’f_ R\gflC - |RWC_ RVSVBC - R\gff_ Scorel | Score2 |Score3 |Score4 lj}ii;-
50 [G203] 98,04 | 97,55 | 58,69 | 46,61 | 0,00 | 0,66 | 39,89 | 20,96 |100,00 | 0,00 | 1,67 | 3,00 | 9,00 | 59,26
51 |G204|97,05 | 78,73 | 47,68 | 34,33 | 0,00 | 18,88 | 38,03 | 27,70 {100,00 | 1,67 | 500 | 6,33 | 9,00 | 0,00
52 G206 93,78 | 93,20 | 57,25 | 43,34 | 0,00 | 3,73 | 38,81 | 21,49 |100,00| 0,67 | 3,00 | 433 | 9,00 | 3,70
53 [G210] 96,93 | 94,50 | 61,12 | 48,69 | 0,00 | 3,04 | 35,43 | 26,11 |100,00 | 0,67 | 2,33 500 | 9,00 | 22,22
54 |G212]94,85 97,73 | 64,54 | 45,84 | 0,00 | 0,55 | 34,38 | 29,42 {100,00| 0,33 | 1,67 | 3,67 | 9,00 | 34,92
55 [G214]97,33 | 90,51 | 53,38 | 36,60 | 0,00 | 801 | 42,28 | 31,02 |100,00| 1,00 | 3,00 | 567 | 9,00 | 18,52
56 [G216] 92,31 | 94,98 | 59,63 | 44,93 | 0,00 | 1,39 | 37,30 | 24,69 |100,00| 0,33 | 1,67 | 433 | 9,00 | 3,70
57 |G217] 96,63 | 94,41 | 52,98 | 39,18 | 0,00 | 3,76 | 44,22 | 24,73 {100,00| 1,00 | 3,00 | 500 | 9,00 | 18,52
58 [G220] 93,89 | 97,00 | 65,81 | 44,90 | 14,71 | 0,45 | 32,15 |37,15| 82,13 | 0,00 | 2,00 | 500 | 833 | 2741
59 [G221] 98,81 | 96,02 | 75,10 | 43,82 | 0,00 | 2,98 | 21,76 | 40,56 |100,00 | 0,00 | 1,00 | 5,00 | 8,33 | 30,09
60 |G222] 96,31 | 97,25 | 86,88 | 66,58 | 17,80 | 0,77 | 10,64 | 23,39 | 77,05 | 1,00 | 2,00 | 433 | 9,00 | 55,55
61 [G223] 97,28 | 88,68 | 63,00 | 50,07 | 0,00 | 9,28 | 29,17 | 19,70 |100,00 | 0,67 | 3,00 | 3,67 | 9,00 | 44,44
62 |G299]99,42 | 91,28 | 59,74 | 48,05 | 0,00 | 817 | 34,27 | 19,19 |100,00| 0,33 | 2,33 | 4,33 | 9,00 | 18,52

Chii thich: RWC_T0: ham luong nurdc tuong doi trong 14 trudce khi gdy han; RWC_T1 dén RWC_T4: ham
luong murdc twong doi trong I4 sau tir 1 dén 4 tun gdy han; RWC_S1 dén RWC_S4: toc dp mat nuoc trong I4
sau 1 dén 4 tuan gdy han; Scorel dén Score4: cap chong chiu sau 1 dén 4 tuin gy han, Recovery: kha niang

phuc hoi

O cac tudn ngimg tudi tiép theo, gia tri cp
chong chiu cta cac giong ting rat nhanh theo tién
trinh thoi gian (Hinh 4). O tuan thi hai sau khi
ngtmg tudi, Score2 dao dong tir 0,7-5,7; & tuan thit ba,
gia tri ciia Score3 bién dong manh, tir 1,0-7,7. Sau khi
nglmg tudi hai tuan quan sat thay phan 16n cac chau
thi nghiém sinh truong cham lai, phién 14 nho lai,
mép 14 co cudn, héo kho tir dau 14 xuong (Hinh 2B).
Sang dén tuan thit ba, cay ngtmg sinh truong, hién
tuong ciy héo kho ting ro rét.

Nhu vay, sau ba tuan xt Iy han, dat cap chong
chiu kha (Score < 2,0) c6 cac giong G61, G86 va G98,
dat cap chong chiu trung binh (Score < 4,0) gom 18
giong: G25, G47, G48, G84, G85, G88, G89, G103,
G106, G124, G107, G177, G178, G179, G191, G202,
G203 va G212.

Theo Hoang va cs (2019) [16], sau ba tuan gay
han, cac giong lua Japonica c6 ham luong nuoc twong
doi trong 14 cao hon va cap chong chiu han thap hon
so voi cac giong Indica, tuy nhién sang dén tuan thi
tu, cac giong Japonica lai ¢ gia tri ham luong nuwoc
tuong doi trong 14 thap hon va cap chong chiu cao
hon. Piéu nay phan anh su khac biét vé kha ning
chiu han gitta nhém Japonica va nhém Indica, trong
d6 cac giong thuoc nhom Japonica cé kha nang chiu
han t6t hon trong 3 tuan dau tién bi han. Diéu nay cé
thé liéen quan dén heé sinh thai cua cac giong lua
Japonica, phan nhiéu 1a lta can c6 nguon goc tir viing
mién nui phia Bac. Cac giong lua can thong thuong

c6 nhu cau it nuwéc hon so voi cac nhéom sinh thai
khac [17].

§
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GIONG
#Score3  mScore2

Scored

v Scoret

Hinh 4. C4p chong chiu sau 1 dén 4 tuan gay han cta
b giéng lda Japonica

Chui thich: Scorel -> Score4: cap chong chiu han
sau 1 dén 4 tuan xur Iy han theo thang diém tiéu
chuén cua IRRI

3.4. Danh gia kha niang phuc hdi ctia b giong
Iua thi nghiém khi tuéi nudc tré lai

Khé niang phuc hoi sau han 1a chi tiéu cht yéu
dé danh gia tiém nang nang suat trong diéu kién han
clia giong cay trong [18]. Mac du cac giong lua thi
nghiém déu roi vao tinh trang chét kho sau bon tuan
xtt ly han (Hinh 2C) nhung sau hai tuan duoc tuéi
nuoc trd lai, phan 16n cac chau thi nghiém déu nay
nhanh cay méi (Hinh 2D), cho thdy kha nang phuc
hoi tot (Hinh 5, bang 4). Trong s6 62 giong lua
Japonica thi nghiém, cac giong G85, G106, G203 va
G222 ¢6 kha nang phuc hoi trén 50%; trén 60% co
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G25, G48 va G86; trén 70% la cac giong G61, G98 va
G107.
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Hinh 5. Kha ning phuc hdi (Recovery) sau khi twdi
nudc trd lai ctia bo giong lda thi nghiém
4. KET LUAN
béanh gia mot so tinh trang chinh lién quan dén
khé nang duy tri trang thai nuoc ciia b 62 giong lua
Japonica dia phwong & giai doan sinh truéng sinh
duong cho thay, sau mét tudn ngimg twdi nudc, toc
do mat nudc trong 1a khong dang ké, tang nhanh &
tuan tht hai, sau do gidm cham hon trong tuan thai
ba va tiang manh khi sang tuan tht tu khién cac
giong lta roi vao trang thai héo kho hoac chét.

Két qua nghién ctru cho thdy co nhiéu giong
Japonica c6 kha nang chiu han sau ba tuan ngimg
tu6i. Hau hét cac giong Japonica c¢6 kha niang phuc
hoi tot sau khi duoc tudi nudc tro lai.

Tt két qua phan tich ham luong nuéc twong doi
trong 14, d0 mat nudc trong 14, cap chong chiu, mirc
chong chiu va kha nang phuc hoi, tuyén chon duwoc 2
gidng co tiém nang chiu han tot nhat 1a G86 va G98.
O muc chéng chiu han trung binh sau 3 tuan ngimg
tudi tuyén chon duoc 13 giong gom: G25, G47, G483,
G61, G84, G85, G103, G107, G124, G177, G178, G179
va G202, trong d6 c6 5 giong G25, G47, G61, G107 va
G124 1a dang laa nép.
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SCREENING OF DROUGHT TOLERANCE POTENTIAL OF A COLLECTION OF VIETNAMESE
JAPONICA TRADITIONAL RICE VARIETIES

Hoang Thi Giang" *, Tran Hien Linh!, Ngo Minh Anh!
! National Key Laboratory for Plant cell biotechnology, LMI RICE-2,

Agricultural Genetics Institute

*Email: nuocngamos@yahoo.com

Summary

The ability to withstand water deficit during the vegetative stage of 62 Vietnamese Japonica rice landraces
was screened aiming to select genotypes with drought tolerance for rice breeding program. Six-week-old
plants were drought treated under greenhouse conditions by stopping irrigation for four weeks. Leaf
relative water content, slope of leaf relative water content and drought tolerance score were measured every
week after irrigation termination; recovery ability was measured two weeks after plant re-irrigating. The
results show that, the rate of water loss from leaves was insignificant after one week of treatment, increased
rapidly in the second week, then increased slowly in the third week and increased intensely in the fourth
week, causing plants to be fully dried or dead. After 1-week treatment, most of the Japonica landraces held
drought tolerance ability, ranging from highly tolerant to tolerant. However, the drought tolerance
gradually declined after two and three weeks of treatment, and no tolerant landrace was observed after 4-
week treatment. The recovery capacity was in the range of 0-77.8% among all landraces. Based on the
obtained results, 15 promising Japonica rice landraces were selected for advanced plant water status,
drought tolerance score and recovery ability. Among them, G86 and G98 were considered as elites in
tolerance to drought.

Keywords: Drought tolerance, Japonica, rice, Vietnamese rice landraces.
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