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Comprehensive Assessment of Drought Resistance of BILs Population
Derived from Dongxiang Wild Rice( Oryza rufipogon Griff. )
at Seedling Stage and Its Genetic Analysis
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Abstract ;66 rice( Oryza sativa L. ) materials,including four upland rice,the backcross inbred lines( BILs) de-
rived from the combination R974//R974/Dongxiang wild rice ( Oryza rufipogon Griff. , Hereafter DXWR) , and their
parents,, were employed for evaluation of drought resistance and screening of drought resistance index at seedling
stage. Nine traits were monitored for assessment of drought resistance,including maximum root length( MRL) , num-
ber of root( NR) ,stem length (SL) , dry root weight (DRW ) , fresh root weight(FRW ) , root relative water content
(RRWC) , leaf relative water content( LRWC) ,level for rolling leaf(LRL) ,and seedling survivability under repeat
drought( SSRD) , respectively. Comprehensive assessment of drought resistance based on the principal component a-
nalysis( PCA ) indicated the line 1949 showed the strongest drought resistance. Analysis on the stepwise regression e-
quation and correlation demonstrated that MRL, RN, FRW ,and RRWC significantly influenced the drought resist-
ance, thus could be used as comprehensive index for identification of drought resistance at the seedling stage. The
genetic mechanism of drought resistance at the seedling stage in the BILs population was controlled by two inde-
pendent genes and polygenes, based on comprehensive drought resistance value (CDRV ). As a result, the DXWR
could be precious resources for genetic improvement of drought resistance in cultivated rice.
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Tablel The phenotypic traits of check varieties, parents,and BILs population under waterstress conditions

X B85 Check variety JEZR Parent BILs #f{& BILs population

TH ETRERE  hR3 5 RS BT A5
R974 7 [l ¥{E

Item IRAT 105 UPLRI-5 Brazil Zhonghan Dongxiang EX e
Rang Mean

upland rice No.3 wild rice cv

ZXK (em)SL 41.30 45.83 38.50 33.00 40. 60 52.27 30.00 ~62.33 45.56 0.15

i KK (em) MRL 21.20 19.63 23.50 10.50 11.97 22.30 5.53~31.73 17.44 0.32

HILE RN 31.67 39.33 18.00 15.00 52.33 32.67 22.00 ~80.00 42.15 0.24

MEEE (g) FRW 3.35 2.86 1.24 0.53 1.98 3.05 0.16 ~7.55 2.22 0.58

M+ (g) DRW 0.31 0.31 0.12 0.07 0.25 0.30 0.03 ~0.78 0.27 0.57

ARFRAXS 7K (% )RRWC 90.75 89.16 90.32 86.79 87.37 90.16 81.30~96.03 87.40 0.03

AR K (% ) LRWC 26.79 27.75 20.00 1. 11 15.48 22.50 0~72.8 23.23  0.59

£k 2 5] LRL 2.75 2.00 4.60 3.19 3.00 3.93 1.10 ~5.00 4.03 0.20

S22 TR # (% ) SRRD 38.75 57.50 0 45.00 2.50 43.75 0~70.00 28.58 0.71

CV: coefficient of variation, DRW; dry root weight ,FRW: fresh root weight, LRL: level for rolling leaf, LRWC: leaf relative water content, MRL: maxi-

mum root length, RN: number of root,SL: stem length, SRRD: seedling survivability under repeat drought

x2 MBI ANREERENEX S

Table 2 Correlation analysis among 9 phenotypic traits of all the accessions under waterstress conditions

HH G R AL ESN R MR R fif WTE  WRRERMAEXEKE oA EKE Hgo
Correlation coefficient SL MRL RN FWC DWC RRWC LRWC LRL
K MRL 0.56*

L EL RN 0.37* 0.31*

M fif 8 FRW 0.59* 0.71* 0.67*

R+ DRW 0.55"" 0.68 " 0.65* 0.92*

R R M X7k & RRWC 0.28* 0.29 " 0.20 0.33* 0.01

I R A & sk B LRWC -0.24" -0.11 -0.19 -0.18 -0.20 -0.06

% 2% 5 LRL 0.13 -0.02 0.04 -0.06 -0.01 -0.08 -0.16

RE T R FH1EHR SRRD 0.27* 0.31" 0.20 0.32* 0.34 " 0.04 -0.19 0.61"

w xSRI RN 22 53K 5% 1% W B3 K-, T

# and ** mean significance at the 1% and 5% level,respectively,the same as below

TEH RN R e, 08 SEOIT IR LIS B % 4 B9 5T K R 4> 9 42.039% | 17.559%
TR DR, TR X S MR E K RSB R 11.200% (10, 254% I 7.808% B B T K K N
A0 R jwﬂéjrs,%ﬁma@%@ﬁ%w 88. 859% , il HiAx kR B /N i 2 WG R, [, 3K 5

S TGS RE T WA A 0T KRR AR g S g S A R TR R 9 A PR A

*ﬂ?‘fﬁi&4?g%éﬂzﬁl\*aﬁ?$@@o 88.859% MfH B ,3X 5 AN ALAE A RFIE 7] 51 T35 3
2.2 SRAMBESEROERS ST T B A M R IX S A FE o 1Y S bR X

PR B Br i R W2 3. PTRAE AT S 4> #EAT 7 Eo o Bc. B EZAWT 3 A
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Table 3 Power vector(PV) ,Eigenvalues( E) , Contribution rate( CR) ,and Cumulative contribution rate ( CCR) of first five

principal components

) ) KA A AT AT E R RBETER
FefEm s 22K ROOREK MRIEHC REfE RTE R L1 % ) FRAE A
FkE HKE IERGTES (%) (%)
PV SL MRL RN FRW DRW LRL E
RRWC  LRWC SRRD CR CCR
PV(1)  0.379  0.404  0.361 0.480  0.459  0.170  -0.162 0.073  -0.247 3.784  42.039  42.039
PV(2) -0.004  0.096  0.098  0.173  0.088  0.214 0.224 -0.713 0.582 1.580  17.559  59.598
PV(3) 0.195  0.075 -0.192 -0.088 -0.383  0.857 -0.135 0.102  -0.033 1.008  11.200  70.798
PV(4) =-0.008  0.274 -0.198  0.050  0.017  0.062 0.899 0.138  -0.229 0.923  10.254  81.052

PV(5) -0.375 -0.440 0.706 0.081 -0.038 0.288 0.220  0.145 -0.080 0.703 7.808 88.859
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Table 4 Scores of the first five principal components and D value developed from 9 traits for 66 accessions

%5 No. Y1 Y2 Y3 Y4 Y5 D 45 No. Y1 Y2 Y3 Y4 Y5 D

HliFE RO74 -0.62 1.06 -0.48 -1.33 1.05 0.37 1910 4.15 -0.22 -0.51 -0.13 1.89 0.56
1872 0.71 -0.55 0.87 0.11 2.28 0.45 1912 -0.61 2.94 -0.66 -1.70 0.30 0.40
1873 -1.28 0.27 -0.23 -0.22 -2.08 0.29 1913 1.76 -1.32  -0.26 0.39 -0.86 0.39
1874 -1.31 -0.80 2.22 0.04 0.58 0.36 1914 0.76 -0.80 0.71 -0.25 0.83 0.41
1875 -1.05 -0.99 1.43 0.69 0.31 0.35 1915 -1.09 -0.33 0.22 -0.30 -0.18 0.32
1877 -1.47 -0.10 -1.17 -1.21 -0.34 0.26 1918 2.21 -1.42 0.05 0.35 -0.58 0.42
1878 -0.17 -0.46 1.52 -0.07 0.34 0.39 1920 -0.75 0.12 0.61 -0.15 -0.16 0.36
1879 1.42  2.40 3.10 0.39 0.68 0.59 1923 0.72 -0.21 0.34 0.04 -0.09 0.41
1880 -1.35 -1.36 0.90 -0.21 0.96 0.31 1924 1.67 1.03 -0.67 -0.33 -0.25 0.45
1882 -0.13 -0.97 -0.39 -0.58 -1.11 0.30 1925 2.84 -0.65 -0.95 0.86 -0.63 0.46
1883 -1.04 -0.78 0.11 0.58 -0.50 0.32 1927 -0.04 -1.85 0.50 -0.77 -0.16 0.31
1884 0.46  0.22 0.63 -1.62 -0.55 0.37 1929 2.74 -0.25 -0.41 -0.25 0.99 0.48
1885 -0.35 -0.72 0.54 2.29 -1.88 0.36 1930 3.00 0.93 0.29 0.48 -1.52 0.51
1886 -0.85 -0.71 -1.07 1.06 1.37 0.35 1931 0.05 3.37 -1.76 -0.12 -0.10 0.44
1887 2.31 -0.42 -0.20 -0.24 -1.28 0.42 1932 2.20 -0.57 -0.62 -0.34 0.59 0.44
1888 -4.10 -2.34 -1.69 0.49 0.29 0.13 1933 -2.70 0.13 0.19 0.06 0.16 0.28
1889 -1.20 0.04 0.99 -0.84 0.56 0.35 1936 1.25 -0.11 -1.93 -0.42 0.38 0.38
1890 -1.98 -0.81 -0.85 -1.50 -0.26 0.22 1937 0.46 1.50 0.32 -0.27 0.25 0.45
1891 0.67 -0.96 0.40 -0.65 -0.61 0.36 1939 -0.10 0.62 -0.27 0.11 0.87 0.41
1894 -1.20 0.24 1.09 -1.72 -1.11 0.31 1940 -3.59 -0.76  -0.86 0.40 0.18 0.21
1895 2.02 -0.28 -2.52 1.42 -0.90 0.41 1941 -4.70 2.04 -1.43 2.36 0.35 0.28
1896 -1.09 -0.04 0.20 -0.58 0.13 0.33 1942 1.06 -0.35 -0.09 -0.13 0.35 0.41
1897 -1.83 -0.93 0.24 -0.38 0.26 0.28 1943 1.17 -0.60 -0.13 0.06 1.45 0.43
1898 -1.22 -1.51 -0.66 0.38 0.30 0.28 1944 -1.79 2.23 0.49 1.91 0.68 0.44
1899 0.38 -0.29 -0.37 0.27 0.42 0.39 1945 -3.45 1.29 -1.17 -0.88 -0.23 0.24
1901 -1.04 2.31 0.34 3.48 0.46 0.49 1946 3.87 0.29 -0.68 -0.09 -0.94 0.51
1903 -0.09 2.32 0.66 -1.74 0 0.42 1947 0.97 1.02 0.23 -0.37 0.17 0.45
1904 1.26 -1.75 -1.36 -0.86 0.98 0.35 1949 6.02 0.80 -0.62 0.60 -0.17 0.64
1905 -1.66 -0.25 -1.61 -0.57 -0.09 0.26 7R & WA 1.39 -0.33 1.21 0.74 -0.91 0.44
1906 -0.86 -1.97 0.12 1.12 -0.55 0.30 R34 -3.49 0.16 0.37 -1.09 -1.01 0.21
1907 -0.09 0.30 0.19 -0.44 -0.61 0.37 [ 75 il A -0.91 -1.42 1.83 0.96 -1.17 0.33
1908 0.65 -0.77 1.55 -0.56 0.04 0.40 IRAT105 0.25 1.80 0.81 0.44 -0.45 0.46
1909 0.73 -1.24 0.17 0.95 1.30 0.41 UPLRI -5 0.05 2.78 0.15 -0.10 -0.47 0.46

Y1.Y2.Y3 Y4 Y5 2y F 550 F 1543
Y1,Y2,Y3,Y4 and Y5 refer to scores of principal components



254 =Y/ A

wOW o M

14 %

1888 NEEGHLF D HE/N , Bt PR, k4
WAL 7R & WA AR BT D EEAIFE RO74 K, X ik
W75 £ 95 A R R RS RO74 1 Bt 5 M 3 5 [ o) 52
AR —E A AR EE (PR3 5
PHBG AR A 15 D B/ ), X 45 R KU 252 il
B 45 P RS 45 SR
2.4 KEEHHMEBELTHERNIGIE

FI I E SR B BT 52256 (8 R AR A 2 1 040 5
YeoE mNE J7 R 0 1 B WA R AR bR . DRSS E
MRAE i, DL TR B AR i B A B S [T 4 BT A
0 AR R Ty AR
Y= —1.216 + 0. 004X, + 0. 002X, + 0. 039X, +
0.015X, +0.002X,, X X, X, X, X, Fl X, 55

£S5 SEMBINMMKRERERED EANEXRH

PR B KRR A A B0 A T AR R A X K
Fewh R #E6E & K A S AN MR, BB AR R RO
Mk 0.217,0.233,0.214,0.479 F10.377, {fii J7 2
HISE R B0 r AP e ZB R 43 3 0. 987 #10. 975,
FAA} 465.956, J7 £ & 3% (P <0.001), f[al
7 B A A AR 9 AR R RAR K AR R B AR
i 5 MR R A X KR B AR K R
PRS0 B (£ 5) o MHERS ol A5, i AT
FRKBEEZEAPE DMEARR EME, Wik, i
AT 7K R B I 0 52 S 7 v, 3 B et ) e KR K
HEJE R AR E MR AR M R Ak B IR, BRI T B
FMeRI i E B e, A AT L > S AR T
R

Table 5 The correlation coefficients between 9 traits and D value

BRI 0 H A R
1 H Bk ORKAHRK  OREN RET REW ey
- akik ki T
Item SL MRL RN FRW DRW LRL
RRWC LRWC SSRD
R 2
0.61 0.72 0.66 0.88 0.71"" 0.63" 0.04 -0.19 0.16

Correlation coefficient

2.5 mEMEESN

B P 1 AT, K 5 i R BILs BEAR 25 5 B 5
DA RS IS0, HIM B TR B R,
I AE 7K AR P05 1 s i TR ) 5 pER, aT e i 2
A (R 9 A o

16
14

Sl B %ﬁiﬁi

f. .
%% No.of lines
SN BE O ® Do

{3

0.13 0.18 0.23 0.28 0.33 0.39 0.44 0.49 0.54 0.59
ZEREDURE(DE)
The comprehensive drought resistance value(D value)
B 1 BILs #EESE&mE D ENSHE
Fig.1 Distribution diagram of D value among BILs population

BF5E 0 S W] M BP0 E JR T EAL .
T T AR & WFAE A8 0 W00 5 B 3845 6 2 25 4 Al
JINET A0 Y T 52 1 A8 2R R AR B AR i A A
B ST IT U HEAT R B AE T o A e 2
TF 5T 22 W7, 5 it bk phy 2 el 7 3 3 DR g o B
EAR P, 1 P, K #1A AABB i aabb, W] BILs (15
1E20 )% h 1/16 AABB + 3/16AAbb + 3/16aaBB + 9/

16aabb, ISR - WAG A & A AT 1, BC,F, BEAKR Y
LAY FD BC,Fy B A 1% 5 PR RS L 491 02 A [m] 79
I, ABESE LA BC,F, BEARSEAT 8045 20 7. SR
Lk Gt TR R o R NS e )
{2 XBN[0, 1] XA, AR Lr Gt D (R s (8 5
K2 PHATHU R VAN (R B R BUEAE 0.8 L b, A4t
FARGAE 0.8 LUF AP A) W] BILs B A& it
PR P ABE =1:15(x" =0.16,0.50 <
P <0.75) ;M4 i — LK G5 D HRIBE
3 9T LRI (R B REUETE 0.8 UL L, ikt
BALYEO0.5~0.8 Z [0, NI BRI £ 0.5 LIF,
RAYLE AL ), W) BILs B AR v 0 520 43 85 Lo o
BoohH: AHL =1:6:9(x =1.67,0.25 <P <
0.50) , 15 B BILs ¥4 B 150 5052 2 X sr
TR . 25 BTk, BlLs B A w30 5T 5 1 gk
A 2 Xl sy E S + Z IR

3 e

3.1 ERAAMERBRHLEENXR

TE LR 2 I R B AR 9 2 2R i 2 1
PG, B — K Z T A B AR T Oy, R B —
FEAR XA BT D AN RE 42 11 L 1052 10 Bk 5
PROTTARE J1 o A T REWE B A 1) 48 5 H K A Y 4T



2 4 BARRARAE 7R £ WP AR A BILs BEOR BT U100 A 25 5 A S LG8 AL 0 255

P, I8 B2 A0 5 48 A 4 KRR AT P R 2R
PR RN b T AR ) A A 2 AN TR R (1 A
SN, Sl AR A 0 £ 7 A 0 28 U E B, AT
S B EAN S5 S HE A Tk . Rk, AS A 9 R AR
Oy oy M AT KR i B R AR LR AL 15 B
oy, i — 2R AG F o SRR R P R LR B 1S
g3, TR ST PP IX — F LA 22 56 - A ARy ) 0B 3k
PRSI E B3R, I i Wk K R B I8 R BT R
PEREATZR 5 PR, X A DU T 7 b I 58 A0 A2 7 SR L
WHEA LR L
3.2 KEEHGAMBRIERGE

KR BT AL A R e B | e R R A
HA AL PEAR A G, i 5 BR8N (UK 0 38k AR 1
SRR IS I R AR R N A] A ) VTR G g — AR LA
MBI o NI, K R BT P 8 E AR B B %,
JIEA WA S E T RS AR AR B A A
PRI E 25, AN [F] A= 7 300 AR D AT AN (] 19 07 vk A
B ARG 77K A HG b 2E 7 I 309 ok 3, 1 01 0 2
SE HAT (] F AR LA PR TR SR BR
VN OF 27 S 1 & 2 R GE Y
AR AR 2 B R BT R, s ht S A AR O R
THARRA AR AT fi] B DR 56 , T 3R ARG 7 i b R B 4%
M FE R AR R RSP 2, 0 10 bR
BT, DI, KR PR A E T R
TRk . 2B gr 0 R Rk MR R T 4R
M AR R PTFERE o PG, KRS AR JR PR A
S T 5 AL A AR R AR R I I
ZIS A BPEAR, AR R AR HRGE FE R
W RN MR E S RBERRET S,
WP L6 L IE S K R PRI SE R, BEARA G —S5E
TR RS 7 3 384 W) 17 2 22 T3 T Y, AN AN SR BT AR
AL RN W RHAENF AR LTSRS 1F
Y+ 5 AL B — B (] 0 A2 F R AR, A e AR
B RS A E S5O S X IR LA, i S
TR RS N SN IR O NN i P\ 57
S TR Y AR

PRI 58 64 8 B I 2 48 B A [6) , AN ] T 58 2 o i
YA FUHT R A b AR RAR T o A A A
AR R IR K AT A D KRS PR AR A
ZEHE S AR O O oE 1 e o i ) 2
R A I 8] 2 i it T AR ) T K R A
S EH LA R PR A S A A
ST RGN AR A E R R R T E AR
i R . AETEES A R M B A R

B Ko AR G 53 A 4 5 1, T 1 15 3 e ARG AR R 2
HR & 5 FAR RARXS &K 45 4 MR 4Ehe, H 4 4
PO BT ]SRRI G . T i b A5 0 B g 4
SRR, BRI AR T AR
AR ZAXS &K Z T RE MR R, 5SARMREE R
B AR AR, [R] A7 TR AR T 5 SR T %) v 0 0 5 8 T
BIEAATHY . AN, R 2 BP AR BILs BEIA 24L& 11
oS FSE T F B, i F AR K R B R A BE K R
STRLER T RLEE bR S BRMR A AR SR 6 MR S
Hpr BB, XKL AR AB2AHN T T
AT HEER MR- I . Rk, HFRAR
IR BB FE K B A S K RS TE T R IR N R
H A BGERZ — .
3.3 XOBFEBRENERERIEENRE
REEERZ AREREA T E RG22
PE |, 250000 6 R 3G A 2 Ok sk A 09 A L B s
M P AR R KRR P, AT R, R
Z WA R HA B B R R TR A R ] i 4 2k
FETELER . ATH— 8 THAR S WL 1
WAL R S st L AL, A S A RS 5 R 2 B
AR Y BILs FEGRT B 0100 9 A MR 4T 38 % 0 4y
B, FIRBL R LR 61558 D A AT P R s L 500 45
B R 2 AR IR E T o Bt fe, H&
A2 xfpsr ERRE + ZRFEHRENX, 5
J K Xie 251 By BF g0 45 B — o X 2 40 )
RILs BEARXT K 40 FAR R MRS 0 R, LU AR
THE L SR AR R B st AL 34 2 X =R
L FRER S, X, Zhou 2™ FI FH 30% PEG X 75 &
HPAERB A RMATHU R S8 55 2.6 Al 12 S Y4
TR e 4 Ak B 2R 2 B AR Y 1 v s8on; i 4t
FLISE QTLs; fif 2 3R 4 Mo iy 4 MR R AR &
FAEBBEARRAIRBRGREZ R S B ERPLRMHL
QTLs, HH LA UL K 7R & B A= A 0 P 52 25 [ 3 AR
AR HEAT BT R84 2 R YD S AT AT I, AT B A
Vi A AR B ARG AL SR, OnT AR K R b R ek R R
(s TN TR S 7 W o 4 o2 VR AW/ 7l = Il A
S PR EH

5% 3k

[1] Farooq M, Wahid A,Lee D J,et al. Advances in drought resist-
ance of rice [ J]. Crit Rev Plant Sci,2009 ,28: 199-217

[2] Wang D,Pan Y J,Zhao X Q,et al. Genome-wide temporal-spatial
gene expression profiling of drought responsiveness in rice[ J].
BMC Genomics,2011,12; 149-163

[3] Luo L J. Breeding for water-saving and drought-resistance rice
(WDR)in China [J].] Expe Bota,2010,61,(13) : 3509-3517



256

HoY o

wOW o M

14 %

[4]

[5]

(7]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[19]

Sakai H,Ttoh T. Massive gene losses in Asian cultivated rice un-
veiled by comparative genome analysis [ J]. BMC Genom,2010,
11:121-133

Girma G, Tesfaye K, Bekele E. Inter simple sequence repeat ( IS-
SR) analysis of wild and cultivated rice species from Ethiopia
[J]. African J Biotechnol,2010,9 . 5048-5059

Rahman M L, Jiang W Z,Chu S H, et al. High-resolution mapping
of two rice brown planthopper resistance genes, Bph 20 (t) and
Bph 21(t) ,originating from Oryza minuta[ J]. Theor Appl Gen-
et,2009,119: 1127-1246

Xie J K,Kong X L,Chen J, et al. Mapping of quantitative trait lo-
ci for fiber and lignin contents from an interspecific cross Oryza
sativa X Oryza rufipogon [ J].J Zhejiang Univ Sci B( Biomed Bio-
technol) ,2011,12(7) ; 518-526

Zhou S X, Tian F,Zhu Z F, et al. Identification of quantitative
trait loci controlling drought tolerance at seedling stage in Chinese
Dongxiang common wild Rice( Oryza rufipogon Griff. ) [ J]. Acta
Genet Sinica,2006,33(6) : 551-558

Nguyen B D,Brar D S,Bui B C, et al. Identification and mapping
of the QTL for Aluminum tolerance introgressed from the new
source, Oryza rufipogon Griff. into Indica rice ( Oryza sativa L. )
[J]. Theor Appl Genet,2003,106(4) ; 583-593

He G M, Luo X J, Tian F,et al. Haplotype variation in structure
and expression of a gene cluster associated with a quantitative trait
locus for improved yield in rice [ J]. Genom Res,2006,16: 618-
626

RFRLTTH IR RS AR EEAFF M
IR R BAERT R [J]. 53 THIY F R ,2005,3(6) : 761-767
RENEE RIGH B A 45 R AR AR & P AR A R R
MR Y L BEE ST (1], R 38t A% BT IR A 4R, 2007,8 (1) ¢
99-101

Luo X J,Wu S,Tian F, et al. Identification of heterotic loci asso-
ciated with yield-related traits in Chinese common wild rice( Ory-
za rufipogon Griff. ) [ J]. Plant Sci,2011,181(1) :14-22

IARHE, 758, B AR, 4. 7R 2 1T A e 000 I 4 Mk 9 gt AR 4y
B [J]. A4 4,201 ,46 (1) :21-27

Wi/, BRBD, B 4R 55 b B B// Db L B/7R £ LR AS
BCLFO B A I i s 41 45 2 R FEA= BRALA [T ] E A 322 4
2011,22(5) . 1169-1174

WA, BRI B E R S ARSI CE QTL 4
[I]. 1Y) 244 ,2012,38(2) : 210-214

BIRRAR, PR T B, RS AR AT IS E
[J]. YE¥2£412,2007 ,33(3) : 426-433

Xie J K, Agrama H A ,Kong D L, et al. Genetic diversity associat-
ed with conservation of endangered Dongxiang wild rice ( Oryza
rufipogon) [ J]. Genet Res Crop Evol,2010,57; 597-609

Xie J] K, Wu X L,Jin L, et al. Identification of simple sequence

repeat( SSR ) markers for acid detergent fiber in rice straw by

[20]

[21]

[22]

[23]

[24]

[25]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

bulked segregant analysis [ J]. J Agric Food Chem, 2006, 54
(20) : 7616-7620

WA WIARAR, T B L AR S B A AR S R R A R
M RS (1] 2R 25254 ,2010,30(6) : 1665-1674

RLAF . v [ e b B8 [ MO] b s b [ Rl B A
1993 540-542

I, enl. RIEREHT R H RN 5 (T ] R,
2003(2): 26-27

FE e XS B S GE T o B I DPS Bl ab B R ge (M. b
50: B A ,2002:333-339,363-373

B AR, AR e, T S 2, A RIS BT T P R 0 O 3k T L R
N LT T AL PG Ak R 227 41 ,2000,22(2) : 169-173

Bli i, 4% PR AR, SRR AR, S5 KRR R BT S UV A0 TR 5 1 A )
W LI]. 7Pl B2, 1998 (4) « 166-167

Tuberosa R,Salvi S. Genomics-based approaches to improve drought
tolerance of crops[J]. Trends Plant Sci,2006,11; 405-412

Mitra J. Genetics and genetic improvement of drought resistance in
crop plants [J]. Curr Sci,2001,80(6) : 758-763

T /NEL, S B4 I 5 S 7R R AR B R R 8 AE IR R 1 4 B
Sy 1] AEP 241 ,2006,32(2) : 210-216

2o, Th I, ERUIE A5 KR R 0T BT 5 4 A A A i i
R R AW (D] V9 R ARl % 41,2005 ,18(3) : 250-255
BHRZE SRR & REE PR R AR SR [T h
KGR ,2001,15(3) : 209-214

BE B B i B4 DU R IR RO S S LRR BT ST [T].
PN 2224l R 5 A AR A, 2003 ,24(4) « 58-61

Gowda V R P,Henry A, Yamauchi A, et al. Root biology and ge-
netic improvement for drought avoidance in rice [ J]. Field Crop
Res,2011,122(1): 1-13

WA e, EARCE S KRS SR SR ST R ()] 7L
A BF2F,1991,1: 10-12

Ali M A, Abbas A,Niaz S, et al. Morpho-physiological criteria for
drought tolerance in sorghum ( Sorghum bicolor) at seedling and
post-anthesis stages[ J]. Internat J Agric Biol ,2009,11; 674-680
Hameed A ,Goher M,Igbal N. Evaluation of seedling survivability
and growth response as selection criteria for breeding drought tol-
erance in wheat[ J]. Cereal Res Commun,2010,38; 193-202
JRT A SO BRI, S R AR VR S R K R L R BT
PR E B AR RO RT T LI ). B ROk A 2, 2005,38 (12)
2571-2576

EFLL T, A S5 BRSPS M T vk 5 9 bR T
5 VRS R LT]. T 5 3 X A BF 5%, 2005, 23
(4):134-137

X5, W ), B AR, AL R S TR BT S R A DS AR R M
R 5 QTL AL T]. Bt f% %4 ,2005,32(8) : 855-863
258 B A, B I 2R, . R S B AR B A R B R 3t
Al B AR BRAL I 00 2L 43 B0 [T ). V78 ARl K 2% 2 4z, 2011, 33
(5): 845-850




	植物遗传第2期_部分59
	植物遗传第2期_部分60
	植物遗传第2期_部分61
	植物遗传第2期_部分62
	植物遗传第2期_部分63
	植物遗传第2期_部分64
	植物遗传第2期_部分65
	植物遗传第2期_部分66

