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KHAO SAT TINH CHIU HAN CUA TAP DPOAN LUARAY
MIEN TRUNG VIET NAM DUA VAO PAC PIEM HINH THAI VA
PHAN TICH DNA

Ong Huynh Nguyét Anh', Lé Viét Diing? va Huynh Quang Tin*
ABSTRACT

A collection of 292 upland rice accessions from the Central of Viet Nam were evaluated of
adaptive characteristics to drought by examining the morphological traits and DNA analysis. All
upland rice accessions were screened for drought tolerance at seedling stage and were grouped
by using 1986 IRRI’s standard. A regression function between soil moisture stress and wilt
degree is also studied. Fourty six accessions were taken randomly from these groups and were
analysed DNA with eighty primers by Random Amlified Polymorphic DNA-Polymerase Chain
Reaction (RAPD-PCR).

Results indicate that the collection were classified as very tolerant (12.32 %), moderately tolerant
(39.04 %), moderately susceptible (32.19 %) and susceptible (16.43 %) in drought tolerant
ability. Thai Hong, KeKo, Ba Phok accessions showed the best drought tolerant ability. Seven
primers OPC06, OPEQO1, OPL19, OPJ0O1, OPA09, RTGO02 and RTGO03 yielded good amplified
products. Of which, the primer RTG03 and OPEO1 showed more polymorphism than others and
can be used to distingguish the test accessions.

Keywords: upland rice, drought tolerance, DNA, RAPD-PCR.

Title: Studies on drought tolerance of the central Viet nam upland rice collection based on
morphological traits and DNA analysis

1 MO PAU

Lua rdy, nhom lia sinh truéng trong diéu kién dat cao khong tudi tiéu 1a ngudn tai
nguyén v6 cung quy gia trong ngudn quy gen cdy lua. Hién nay, su that thoat va x6i mon
ngudn gen lia ray dang ngay cang nghiém trong nén van dé suu tap, bao quan va danh gia
nguon tai nguyén nay da dugc dat ra (Huynh Quang Tin va Vo Tong Xuan, 1996). Lua
rdy, trong d6 tinh chong chiu han 1a mot dic tinh quy hiém, duoc xem 1a phirc tap va do
da gen quy dinh (Yoshiaki Koga, 1993). Dé quan 1y va khai thac co hiéu qua dac tinh
nay, dé tai thyc hién nham muc dich danh gia tinh chiu han cta tap doan lua ray Trung b
Viét Nam dya vao dic diém hinh thai va phan tich phan tr DNA bang phuwong phap
Random Amlified Polymorphic DNA-Polymerase Chain Reaction (RAPD-PCR).

2 PHUONG TIEN VA PHUONG PHAP THi NGHIEM

Pé tai duoc thuc hién hai giai doan: (1) thanh Igc tinh chiu han cta tap doan lua réy ngoai
dong va (2) khdo sat su da dang di truyén tinh chiu han bang phéan tich DNA trong phong
thi nghiém.

2.1 Thi nghiém ngoai dong

- Thanh lgc tinh chiu han ciia tip doan lia riy Trung bd: duoc thyc hién tai Nong trai
thuc nghiém Khu II truong Pai Hoc Cér} Tho tr’én 292 mau giong lua ray ghu(f)c cac tinh
Trung bo Viét Nam. Thi nghi€ém dugc bo tri khoi hoan toan ngau nhién, 3 lan 1dp lai. 2(&
1y kho han luc Iua dugc 14 ngay sau khi gieo. DPéanh gia tinh chiu han & cac giai doan am
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dd dét: bio hoa, 50%, 30%, 23.5% va 10%. St dung Bang danh gia mic d6 chiu han cay
lta cua IRRI, 1986 (Bang 1).

Bang 1: Bang danh gia mirc d§ chju han cay lia theo IRRI, 1986

Biéu hién cua cay laa
Cay va la chua bi anh hudng
Dau 14 hoi kho
Tir dau dén Y 12 clia tong s6 14 bi kho
Y5 clia tong s6 14 bi kho
2/3 s0 1a bi kho
Tat ca cac cdy déu chét
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o

- Phan nhém miu giéng theo bén mirc d chiu han: tot, kha, trung binh va yéu theo bd
giong chuan IRRI, 1986 (Bang 2).

Bang 2: Phén cip tinh chiu han theo bj giéng chuin IRRI, 1986.

STT  Nhom Tén giong Cap khang han Dién giai
1 NhomA  Salumpikit 0-3 Chiu han tot
2 NhomB  IR442 >3-5 Chiu han kha
3 NhémC IR20 >5-7 Chiu han trung binh
4 NhomD IRAT9 >7-9 Chiu han kém

Quan sat dong thai phat trién ré trong dng nghiém dudi ap lyc han: 32 miu gidng laa dai
dién cho bon muc do chong chiu han tot, kha, trung binh va yéu dugc gieo trong ong
nghiém dai 50 cm va dugc quan sat toc do phat trién ré dudi ap luc han theo thoi gian.

2.2 Thi nghiém trong phong

- Ly trich DNA lia riy: hat gao ciia 40 miu giéng laa ray 1y ngau nhién tir bén mirc do
chiu han tét, kha, trung binh va yéu duoc ly trich DNA bang phwong phap ctia V& Cong
Thanh va Hirata (2002). Hat gao dugc ngadm trong nude cat 30 phut, st dung 2-3 hat cho
mdi mau giéng. Nghién min hat gao trong 300 pl dung dich ly trich, sau d6 thém vao 380
ul dung dich ly trich va 20 pl proteinase K. U céc 6ng tube c6 dung mau & 700C trong 30
phit, sau d6 u tiép & 370C trong 2 gio. Ly tam 13.000 vong trong 15 phit, 1dy phan dung
dich phia trén sang 6ng tube méi, thém vao 700 ul hdn hop phenol:chloroform (1:1) va
tron déu. Lap lai budc trén. Lan 3 cho 700 pl chloroform vao tube, ly tam 13.000 vong
trong 10 phut, chuyén phan dung dich trén sang 6ng tube mai. Tiép tuc thém isopropanol
vao dung dich véi ty 1& 1:1, tron déu rdi dé 6n dinh trong 10 phat. Ly tam 13.000 vong
trong 10 phut, d6 nhe bo phan dung dich, giit lai DNA 14 phan c6 mau tring mo & day
6ng. Rira lai DNA bang ethanol 70% va phoi kho ¢ nhiét ¢6 phong trong 3 gio. Thém
vao DNA 30 pl 0.1 TE va ton trit & -200C.

Nong d6 DNA trong mau trich duoc kiém tra bang cach dién di 5 ul dich trich DNA trén
gel agarose 1% voi dién thé 100 V. Nhudm gel v6i ethidium bromide trong thdi gian 60
phut va quan sat dudi tia tir ngoai cua may doc gel Mini-Transilluminator.

- Khuéch dai DNA bing ky thuit RAPD-PCR: dich trich DNA ctia timg méu giéng laa
rdy dugc cho phan tmg v6i 80 doan mdi 10 nucleotit ngau nhién. Muc dich dé tim ra
doan mdi tuong hop véi sy phan nhém ngoai ddng trén co sé da dang hinh.

Cho 5 ul mau DNA vao hén hgp gdm 10xPCR buffer, 0.5 pl doan mdi, 0.13 pl Tag DNA
polymerase, 150 pum bén loai nucleotit tr do va nudc cat dén thé tich 25 ul va sir dung
may diéu nhiét tudn hoan t dong Thermocycle dé thuc hién phan tng PCR. San pham
khuéch dai duogc tron véi thude nhudm dén thé tich 10 ul duoc phan tach trén gel agarore
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1,5% v6i dién thé 50 V. Nhuom gel v6i ethidium bromide va quan st thé da hinh dudi
tia tir ngoai. Sur dung ladder chuan 1 Kb.

3 KET QUA VA THAO LUAN
3.1 Thi nghiém ngoai dong
3.1.1 Thanh loc tinh chiu han cua tdp doan lua rdNy Trung bo Viét Nam

Tap doan lta rdy Trung bo gdm 292 miu giéng dugc suu tap tir cac tinh Trung bd Viét
Nam. Gia Lai ¢6 101 mau gidng, Paklak c6 92 miu giéng, Lim Ddng c6 86 miu giéng
va Phu Yén c¢6 13 méu gidng. Tat ca dugc danh gia, thanh loc va phan thanh bén nhom
theo cac murc d6 chiu han tdt, kha, trung binh va kém (Hinh 1)

[ Daklak

B Gia Lai

L Phu Yen
Lam Dong

Hinh 1:Ty 1¢ phén trim miu giéng theo mirc dd chiu han cia tap doan laa riy Trung bd Viét Nam

C6 36 mau giéng chiu han rat tbt, chiém ty 1€ 12.32%. 114 mau giéng chiu han kha dat ty
1& 39,04% 94 méu gidng chiu han trung binh, chiém ty 1& 32,19%. Piéu d6 cho thay da
phan mau gidng cia tap doan laa ray chiu duge han. Do tap quan canh tic du canh du cu
ctia dong bao mién nui chi sir dung nhimg giéng lta ¢ truyén va canh tic nho vao nudc
tro1, chinh qua trinh chon loc tu nhién nay déa giai thich cho tinh chiu han cao cua tap
doan glong laa. Tuy nhién, van con mot ty 1& 16, 43% mau glong khong chiu duoc han.
Su tién b chu dong dugc nude dé sur dung nhiing gidng la rdy cai tién co ning suit cao
va mot sd ving cao nguyén Trung bd con trong laa trén ruong co6 nude chan (Huynh
Quang Tin va V& Tong Xuén, 1996), day la nhing gidng lua khong thé hién duoc tinh
chiu han khi tric nghiém ngoai dong.

3.1.2 Twong quan giita bién thién am dé dat va tinh chiu han

Am do dat 1a mot yéu t6 anh huong truc tiép va rd rét dén cay trong, nhét 13 nhing loai
cdy ngin ngay nhu cay lua. Két qua thi nghiém cho thay cac giong lua khac nhau ¢6 phan
mg véi dong thai am do dat khac nhau. Khi xu Iy 4m do dat giam dan theo cac ty 18
nude bao hoa, 50%, 30%, 23,5% va 10%, chung t61 nhan thiy tdc 6 phan g héo 14 cua
cac mau giong trong cac nhom thé hién nhanh cham rat khac nhau (Bang 3). Dén thoi
diém IRAT9 héo kho va chét hoan toan thi cdp d héo trung binh ciia nhém A 1a 2,6;
nhom B la 4,3; nhom C la 6,6 va nhom D Ia 8,3.

Kha nang phyc h01 ctua tap doan lua ray cling dugc danh giad 3 ngay sau khi cung cap
nudc tro lai. O tt ca cac nhom cay lua déu co6 su phuc hoi, riéng IRAT9 va nhimng giong
héo cap 9 chét hoan toan. Cac gidng c6 kha nang phuc hdi tét trong thuc nghiém nay
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dugc ghi nhn 12 Thai Hong (kg hiéu mu 398/95), Media Kniruot (347/95), Jrai (69/00)
va Chéng Déi (255/95).

Bang 3: Twong quan giira cip d¢ heo ciia bon nhém giong: chiu han t6t, chiu han kha, chiu han trung
binh va chiu han kém va 4m do dat

Am d6 dat Cép d06 héo
(%) Nhom A Nhom B Nhom C Nhém D IRAT9
Béao hoa 0 0 0 0 0
50 % 0 0 0 0 0
30 % 0.84 0.80 1.0 0.9 1.0
235 % 1.75 2.50 4.0 6.3 7
10 % 2.64 431 6.6 8.3 9

Phuong trinh ~ ¥=2.21-0.03X Y=3.35-0.04X Y=5.14-0.07X Y=6.85-0.09X Y=7.12-0.09X
hoi quy

Hé s6 twong r=-0.6896 r=-0.6122 r=-0.5977 r=-0.5798 r=-0.5807
quan

* Nhém A: nhém méu giong hia chiu han t6t; Nhém B: nhém madu giéqg lia chiu han kha; Nhom C: nhom mdu giong lia chiu han
trung binh; Nhém D: nhom mau giong lia khong chiu han; IRAT9: giong doi chirng.

3.1.3 Quan sdt anh hwéng ciia khé han 1én ddng thdi phdt trién ré

Dbi voi hé thdng ré chum cua cay lua, sy vuon dai cua bo ré 1a mot dic tinh dap ung cua
nhitng giong lua khic nhau de tim ngudn nude khi ham luong nudce trong dat giam dan
(Chang et al., 1975)%. Lay ngau nhién 7 mau gidng lua trong mdi nhom dé quan sat anh
hudng ciia sy kho han 1én sy phat trién ré.

Ket qua thie nghiém cho thdy su ra ré ciia cic giéng tuong dwong nhau trong diéu kién
am do dat day du dén 15 ngay sau khi gieo. Luc 17 ngay sau khi gieo, tirc 2 ngay sau khi
cit nude, nhom chiu han tot ¢6 & vuon dai khac biét voi 3 nhom con lai.

Biang 4: Pong thai phat trién ré ciia bon nhom hia theo cac thoi diém dwéi ap lwe han
Do bién thién chiéu dai ré (cm) & cac thoi diém (NSKG)*
Nhom 11 15 17 21 23 25 27 29
NSKG NSKG NSKG NSKG NSKG NSKG NSKG NSKG

A 22.57a 27.62a 29.50a 36.05a 38.77a 40.28a 41.31a 41.67a

B 18.78b 23.31b 24.93b 29.00b 33.67b 33.71b 36.16ab 37.85a

C 17.76b  21.78b 23.49b 25.43b 28.62b 29.51b 30.19c 31.13b

D 19.94ab 24.27ab 26.65b 27.70b 30.76b 33.08b 32.07bc 32.32b

CV (%) 14.9 15.2 15.1 13.9 13.4 13.1 14.3 13.9
*NSKG: ngay sau khi gieo.

Nhimng chit s6 ¢6 nhiing chit tin cing theo sau giéng nhau khong khac biét mirc y nghia
5% theo phép thtr Duncan.

Pén thoi diém 29 ngay sau khi gieo, hai nhém mau giéng chiu han t6t va kha da thé hién
rat rd kha nang ra ré manh, chiéu dai ré trung binh 1a lan luot 1a 41,67 cm va 37,85 cm,
khac biét rd véi hai nhom chiu han trung binh va kém & muc y nghia 5% (Bang 4)

Ngoai ra, két qua thong ké timg mau gidng trong nhom chiu han tét cho théy giéng Thai
Hong (398/95) thuge huyén Krong Buk tinh Paklak c6 sy vuon dai 1é tot nhat ré vuon
den day ong nghiém vao thoi diém 27 ngay sau khi gieo, sém hon thoi gian ré cham day
6ng ctia nhitng gidng khac 4 ngay.

Nhirng thuc nghiém khao sat tinh khang han dua trén tinh héo kho cua 14 va sy phat trién
chiéu dai ré cua cay lta cho thay tap doan giong lta ray mién Trung Viét Nam gom 292

! quge dan trich tir Yasushiro Kono, 1993
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méu gidng c6 sy dap Gmg v6i khd han khac nhau va dwoc phéan ra thanh bén muc do chiu
han. Ngoai trir nhém khong chiu han bi héo vinh vién ¢ giai doan am do dat 10%, ba
nhom con lai chiu duoc han tir t6t dén trung binh déu phuc hdi su sinh truéng khi cung
cap nudc tro lai. Diéu nay phu hop v6i dinh nghia chiu han cta Sullivar et al. (1971)1:
cdy trong vuot qua duoc su thiéu nudc & mot giai doan nao d6 cua chu ky séng thi khang
duoc han.

3.2 Thi nghiém trong phong

3.2.1 Lytrich DNA

Sau thyc nghiém danh gia dé thanh loc va phén nhom tinh chéng chiu han, 40 mé}l gidng
trong tap doan dugc chon ngau nhién dai dién chg bon mirc do chiu han dugc tién hf‘imh
phén tich DNA theo phuong phap RAPD-PCR nham tim sy da dang hinh trong cac giong
dem phan tich.

Lan dau tién ly trich DNA trén lta duge thyc hién tai phong thi nghiém Di truyén —Khoa
Nong nghiép truong Pai hoc Can Tho, ép dung phuong phép ly trich nhanh trén hat cta
V0 Cong Thanh va Hirata (2002) c6 cai tién, két qua cho nhirng vach DNA tinh sach dudi
tia UV (Hinh 2).

DNA tong

Hinh 2: Phé dién di DNA ly trich trén hat lda thé hién bing ré trén gel agarosel%

3.2.2 Khuéch dai DNA bang phdn img RAPD-PCR

Dé xac dinh doan moi tao da dang hinh, 80 doan moi thudc kit OPA, OPC, OPJ, OPK va
RTG dugc sir dung cho phan umg véi DNA nhén dugc tir mo hat cua lga ray. Day la
nhing doan moi dugc nghién ciu vé da dang di truyén cay lua thude ky thuat RAPD-
PCR (Bui Chi Buu et al., 1999). Trong d6 c6 7 doan mo6i cho san pham khuéch dai tot
nhat (Bang 5) voi it nhat 62 loci va kich thudc cac doan phan tir ghi nhan dugc bién dong
trong khoang 250-2200 bp. St dung ladder chuéan 1 Kb.

Bing 5: Biy doan moi va két qua khuéch dai véi DNA lua riy

STT  Poan mdi Chudi ky tu S bing T.L.Phan tir
1 OPC06 GAACGGACTC 2 600 bp-1500 bp
2 OPJo1 CCCGGCATAA 4 500 bp-1800 bp
3 RTG02 GTTTCGCTCC 12 300 bp-1900 bp
4 RTGO3 GTAGACCCGT 8 550 bp-1500 bp
5 OPO19 GGTGCACGTT 9 450 bp-2200 bp
6 OPEO1 CCCAAGGTCC 9 300 bp-2000 bp
7 OPL09 TGCGAGAGTC 7 250 bp-1500 bp

Céc doan mdi déu gitip phan biét mot s6 gidng trong tong 5O glong dem phén tich. Moi
RTGO3 cho két qua phan biét dugc nhom chiu han tét v6i gidong chuan khong chiu han

! dugc dan trich tir Yoshida Koga, 1993
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IRATY, dic biét 14 kiéu da hinh gitta Salumpikit va IRAT khac nhau rat & & cac vi tri 569
bp, 696 bpva 1317 bp.

Mbi OPO19 cho két qua phan biét duge nhom khong chiu han véi gidng chuan chiu han
t6t Salumpikit. Giong Thai Hong c6 kha nang ra ré manh nhat trong thyc nghiém hinh
théi co kiéu da dang khac v6i chuan Salumpikit ¢ vi tri 1500 bp.

4

4.

M A 1 8 3 10 11 12 D 37 38 B

1317bp
1059bp

6960p —p
569bp

Hinh 3: Két qué dién di DNA véi doan mdi RTG03 (5 GTAGACCCGT3?)
M: marker chudn 1 Kb, A: giong chudn chiu han Salumpikit, D: giong chudn khéng chiu han IRAT9, B: giong chudn chiu han kha

IR442. Kéko (1), Tyong (8), Jrai (9), Thdi Lan Kdui (10), Khong tén (11), Mdayton(12): cac giong thugc nhém chiu han tét.Ba
Dréng (37), Rit (38): cdc giong thugc nhom chiu han kém.

M 3334 3 37 39 D

Hinh 11: Két qua di¢n di nhém giéng chdng chiu han kém véi moi OPO19 (5’GGTGCACGTT3’)

M: marker, D: giong chudn khéng chiu han IRAT9. Ba Me Brung (33), Thai Lan (34), Ba Krong (35), Ba Dréng (37), Rho But (39):
cdc giong thugc nhom chiu han kém.

KET LUAN VA PE NGHI
1 Kétluin

Tap doan laa rdy Trung bd Viét Nam dugc thanh loc va phan bon nhém 12,32% chiu
han tt, 39,04% mau gidng chiu han kha, 32,19% mﬁu gidng chiu han trung binh va
16,43% mau gidng chiu han kém. Trong do, cac glong Thai Hong (398/95), Keko
(303/95, Ba Phok va Jrai té ra chdng chiu duoc han rat tot.

Phan tich DNA lta rdy bang phuong phap RAPD-PCR budc dau cho thiy c6 sy da
dang hinh phén biét dugc gilta cac giong dem phan tich, tuy chua co primer tuong
hop v6i su danh gia hinh thai tinh chiu han ngoai dong.
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4.2 Pé nghi

Tiép tuc do tim doan mdi cho két qua twong hop nhat véi tinh khang han ngoai dong,
dong thoi sir dung moi RTGO3 va mo61 OPO19 d€ khao sat di truyén tinh khang han cua
tap doan lua ray qua cac thé hé phan ly.
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