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Abstract: Drought impacts rice growth and development no matter which stage it occurs, which ultimately results in yield
reduction. Study on drought resistance of rice germplasm helps to improve cultivars and stabilize grain yield in water
stressed conditions. Dongxiang common wild rice ( Oryza rufipogon Griff. hereafter DXCWR) is recognized the progenitor of
cultivated rice and may be valuable for increase of drought resistance in rice. Four accessions of the DXCWR collected from
three survived populations, were compared with 15 cultivars on the seedling stage drought resistance. The resistance was
measured with eight index traits which were evaluated in pot cultivation test with three replications. The DXCWR was more
resistant to drought stress than other cultivars indicated by maximum root length ( MRL), stem length (SL), dry root
weight (DRW) , fresh root weight (FRW) , root relative water content (RRWC) and drought resistance index ( DRI) , but
not by root/stem length ratio (RSLR) and root number (RN). Among these eight traits, MRL, SL, DRW, FRW and
RRWC contributed more than others to drought resistance for rice seedlings. The four accessions of the DXCWR were
tremendously differentiated on drought resistance expressed by comprehensive drought resistance value and drought
resistance index, and accession 16 from Shuitaoshuxia population was the best. The drought resistance of DXCWR was

related with the original habitats. As a result, the DXCWR could be germplasm resources for improvement of drought
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resistance in rice.
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drought resistance classification
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Table 1 Morphological traits and drought resistance index of tested materials at seedling stage under drought condition

#1455 Number MK MRL/cm % RN 2K SL/cm 2L K Ik RSLR
1 16.90 +1.48 37.40 +£2.97 52.30 +4.30 0.32 +0.02
2 21.46 £3.02 32.00 £4.39 37.56 £2.40 0.57 £0.07
3 24.38 £3.52 18.60 +4.88 39.82 +2.88 0.61 £0.09
4 22.22 +4.67 30.00 +2.55 33.76 +1.98 0.66 +0.11
5 22.88 +2.13 27.40 £4.85 35.70 +2.49 0.64 +0.07
6 21.44 +4.08 30.60 £2.30 41.14 +2.91 0.52 £0.09
7 22.42 £4.00 29.60 +4.56 34.20 +2.40 0.66 +0.08
8 20.78 +5.67 36.20 +4.60 36.36 +2.56 0.57 +0.09
9 16.56 +3.53 27.00 +5.41 30.16 £2.93 0.55+0.08
10 17.84 +4.92 25.60 +5.38 35.70 £1.94 0.50 0. 12
11 29.18 +1.65 38.60 +5.31 42.84 +£3.74 0.68 +0.07
12 23.10 +£3.85 30.20 +4.82 34.48 +0.94 0.67 +0.09
13 26.84 +3.66 49.20 +3.70 43.42 +1.95 0.62 +0.07
14 18.24 £2.36 26.20 +2.85 37.08 £2.50 0.49 +0.04
15 19.26 +2.66 30.80 +1.30 37.46 +1.72 0.51 +0.06
SE-34J Mean 21.57 £3.55 31.29 +7.09 38.23 +£5.29 0.57 +0.09
16 32.67 +2.53 22.30 +2.71 52.27 +2.75 0.63 £0.06
17 30.63 £3.21 24,40 £2.32 42.60 +2.24 0.72 £0.07
18 31.01 £2.91 22.50 £2.98 40.30 £2.13 0.77 +0.04
19 29.80 +2.82 21.70 +2.11 46.80 £2.95 0.64 £0.05
SE#J Mean 31.01 £1.12 22.73+1.17 45.49 +5.26 0.69 +0.07
243} Total 23.56 +5.07 29.49 +7.19 39.68 +5.99 0.60 +0.10
cV (%) 21.54 23.39 15.90 17.02
LSD, o 4.56 6.99 3.42 0.11
LSD,, o, 6.08 9.32 4.56 0.14
#¥H5 Number M E FRW/ g T &EDRW/g AR AXH K RRWC/ % B84 DRI/ %
1 2.85£0.15 0.100 +0. 006 96.49 +0.007 100. 00
2 1.85+0.13 0.054 +0.007 97.08 +0. 008 57.89
3 1.67 £0.10 0.048 +0. 008 97.13 £0.010 38.89
4 1.24 +0.11 0.044 +0.005 96.45 +0.008 9.23
5 1.16 0. 14 0.038 +0. 007 96.72 +0. 007 3.85
6 2.07 £0.16 0.064 +0.006 96.91 +0. 006 34.15
7 1.50 0. 14 0.048 +0. 008 96.80 +0. 008 21.13
8 1.14 £0.11 0.042 +0.008 96.32 0. 007 41.67
9 1.16 +0.13 0.038 +0.007 96.72 +0. 009 0.00
10 1.45 £0.15 0.046 +0. 009 96.83 +0.011 0.00
11 2.10 £0.10 0.064 +0.007 96.95 +0. 008 18.03
12 1.48 £0.12 0.044 +0. 008 97.03 +0. 007 18.18
13 2.98 +0.21 0.088 +0.006 97.05 +0. 006 0.00
14 1.08 +0.12 0.036 +0. 004 96.67 +0. 005 0.00
15 1.16 +0.11 0.040 +0. 005 96.55 +0. 008 2.94
SE-34J Mean 1.66 +0.61 0.052 +0.019 96.78 +0.25 23.06 +28.03
16 3.05 +0.18 0.300 +0. 010 90.16 +0. 004 100. 00
17 2.76 0. 11 0.230 +0.008 91.67 0. 006 71.43
18 2.59 +0.14 0.110 +0. 007 95.75 +0. 006 62.50
19 2.67 £0.13 0.120 0. 010 95.51 +0.007 50.00
SE-34J Mean 2.77 +0.2 0.190 +0. 091 93.27 £2.29 70.98 +21.25
243} Total 1.89 +0.71 0.082 +0. 070 96.04 +1.87
cV (%) 37.75 86.12 1.95
LSD, 45 0. 80 0.02 0. 46
LSDy, 1.07 0.03 0.61

LSDy 5 \LSDy ¢, is for mean comparison among varieties at 0.05.0. 01 probability, respectively
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Table 2 The Subordinate value x (x;) , correlation coefficient (CC), weight coefficient( WC) of traits tested materials and their comprehensive
drought D value at seedling stage

MEHS  RRRK R ZEK HZEK L HR AT WTE BRSSP

Number MRL RN SL RSLR FRW DRW 7K & RRWC DRI b
1 0.02 0.39 1.00 0.00 0.90 0.24 0.09 1.00 0.49
2 0.30 0.56 0.33 0.56 0.39 0.07 0.01 0.58 0.24
3 0.49 1.00 0.44 0.65 0.30 0.05 0.00 0.39 0.29
4 0.35 0.63 0.16 0.75 0.08 0.03 0.10 0.09 0.16
5 0.39 0.71 0.25 0.71 0.04 0.01 0.06 0.04 0.17
6 0.30 0.61 0.50 0.44 0.50 0.11 0.03 0.34 0.32
7 0.36 0.64 0.18 0.75 0.21 0.05 0.05 0.21 0.19
8 0.26 0.43 0.28 0.56 0.03 0.02 0.12 0.42 0.16
9 0.00 0.73 0.00 0.51 0.04 0.01 0.06 0.00 0.07
10 0.08 0.77 0.25 0.40 0.19 0.04 0.04 0.00 0.17
11 0.78 0.35 0.57 0.80 0.52 0.11 0.03 0.18 0.38
12 0.41 0.62 0.20 0.78 0.20 0.03 0.01 0.18 0.19
13 0.64 0.00 0.60 0.66 0.96 0.20 0.01 0.00 0.45
14 0.10 0.75 0.31 0.38 0.00 0.00 0.07 0.00 0.14
15 0.17 0.60 0.33 0.43 0.04 0.02 0.08 0.03 0.16
16 1.00 0.88 1.00 0.68 1.00 1.00 1.00 1.00 0.99
17 0.87 0.81 0.56 0.89 0.85 0.74 0.78 0.71 0.75
18 0.90 0.87 0.46 1.00 0.77 0.28 0.20 0.63 0.52
19 0.82 0.90 0.75 0.70 0.81 0.32 0.23 0.50 0.60
MXRRE CC 0.43 -0.21 0.76 -0.04 0.70 0.72 -0.63
MERE WC 0.12 0.06 0.22 0.01 0.20 0.21 0.18
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Table 3 The direct evaluation and comprehensive evaluation of drought resistance of the tested varieties

Y LR EETN VIR LAY
RN e ; X . . . .
Rank of the drought resist Direct evaluation of drought resistance Comprehensive evaluation of drought resistance
n Tesistan
ank of the drought resistance HLELISHY DRI D i D-value

ELPY RS D I BRO74 \BIMK 63 31 64 .1 OB, %% UPLRI-S. VYRS b5 - B \R974 K 63 .l

ARRBUI (0. 000500 HA 31078 kel 32 . & {974 FALHIL 64t OB B3l O7B. WMol 32 5 . 2 0 974 P35

Hi 5 No-resistance

1 838 4t 1 66. 57 80 Ju. o6 838 41 166 B L 80

SRR BCH (0. 50—0.80) el UPLRI-S AREF2 W AESILRRE) REF 3 CHAE  REF2CRMESIETE) REF 3 B ZILERE) AREF
P15 Middle-resistance FINERE) AU 4(CHREEERE) 4(CHREyERERE)

BRI 80—L 00 o rome 1 kBl FIRRE) JREF 1k BT R RE)
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% 3 ALAL, FIRPLR B SMEE TR RIS G PRI, BR R A 28 2 A1 UPLRI-5 PR B 5
BV SR LT R IR O SR I0E 2GR 1 50, 1o 17 MBI 4 R AR . T BERA
AR BT S FAVER TR BT R EE R ATT . XU R B FAME YT 18 BT ) A
KAHT (K 4)  EERRYG R BBV E GG LU 2R B E AR, HRRER=0.77"" , T BB F
TURIRBOR AT KR L R BRI R AT, R B A 8 REER LA TR E R MR &
PRI R AT, AREF L /KB T JE i) SRl , RBUN R 5T TR B 7] — R LR RARE 2 AREF3 &
TSR R AR ET 4 B .
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AR RARARK MREEE AR TEIARFRAN SKEE R B E SR BEHK. IRARBIRREARK
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Table 4 The simple correlation coefficient between index traits of tested materials and comprehensive drought D value at seedling stage

HHRREL BEKMK R E-Si WEK A fef EE WFE  WREMENE SRR D
cC MRL RN SL RSLR FRW DRW 7K & RRWC DRI
KARK MRL

% RN -0.19

28k SL 0.50* 0.07

LK H RSLR 0.76** -0.24 -0.17

HEE FRW 0.67** 0.12 0.86** 0.14

HTE DRW 0.70**  -0.25 0.71** 0.26 0.76**

ﬁ;ﬁ*ﬁéﬁf‘; -0.62** 0.37 -0.53* -0.28 -0.54* -0.96**

B 5% DRI 0.43 -0.21 0.76** -0.04 0.70** 0.73** -0.63**

D {& D-value 0.79**  -0.17 0.85** 0.26 0.90 ** 0.95** -0.83** 0.77**

% x SPIFORIBE] 1% 5 5% W BEKFE

http ://www. ecologica. cn



6 WEM F. RS LETFAERSRERE R R 1671

2.3.1 WEAERELGEHFEDE

BRAREER MR ZEK I 5L G R ISR BERAL , B KR R B E R T 3 SR R ARXS & 7K & HA 2K
BEMR, K RKARK MRS E R TERENERNL, TR RN SKERIE AL, X RIARE R
ZEK SR HIIRETR, MRKRK REFE R TEIRRAEN ESKERKBEBNEXRE
Plo B3R 2 AIH, BRKARK MREFE R T AR R AN S KB AE R E05 518 0. 12.,0.20,0. 21.,0. 18, 5% 13
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EBRK(ANERPEEN 0.93) , X 5 MESHRX BT R RESIEZIEA, R TEAMCEE
e, MR TE SRR RRE T

Q) PRBHELEPE DEMRRE r=0.77"" , RSB IEETUATE PR LE, & LR, 2
K BRKRK REFE R TEIRFAENSKESE S MESHERAGI RIS B KA E I R RE Y, 7]
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FEFINAHTTREKG, SRS MMM EE A, R R RIE AR K% 2 BN ZEE AR, SRR E
A AR R T R K 5 S B ZR AR AR A , Bt , EIR R KB IR T ESH M MR, X—8F675F
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VE— BB ARUE . AR, Yo 35 XK e T /AR R Rk R FT R W BT 5 6 R R A SR I R
YERFBES) , TRAMF T SR T RRNE , B K BR a2 AR S AR TR K
3.2 ReL@EFAmERERE PR 2ZR I

&AM Ik, BA KEKREYT AR Rt AR R AL B g s 2% B BT B b1 R 2 4
FERIERE b, A SO AR B X — 2 B AR AL SR AT WL AT SR B A IR B S o AR SCE IR /K AR R 1k
ARXE T E i i BEBEAT TS , A2 BUS R R AR BF SRR A AR MR P S (B A 22 57 OIRBCRR R AN &K &
PERAE TR, MR RRRK RER L REE RTERIRERE 6 MRS TRIERE) , HPR
TEEFERREFRBEERIE RIS E T 280.00% ) MR R & 7K & 22 5 5/ (R B i BER B > 7
3.63%) . FRELRGHIRIFES R WA SHEBAERRESR 4 HARFIRI R (P52 D HHH
F0.50) , MAIBRHIRIANA T (HHBERFREZNTLR D ERFEN0.49) . REHFE D ER I EERIER
BT 240.46% o WEAh, ASPRAE T i 1 % AR B WSS RS T 24 B AT RS R AR I A A AR A KR K
E A BAIERE R 974 5, AR 60. 18% IR RERE VLRI T KA R 974, iy sL i AR BF O L 1k
SRR RE, REF A ORI R R R M E R R R IR, T Liu™" S B 5 R 9K i S B A R (0.
Longistaminata) FEF AR (O. rufipogon) AT FIF 7K /- M ERIH ARG H A AL T BE R ARFRE TESF IR R . I,
TP B R e R R SR AT S8 R A A, XA SE R R R R e B KRR R AR E
HRELTE L FRABITEE R PR A —E B &R KPR R (2 % (UPLRI-S B ELE R4
SEHEREHAG) , 1% GHRRAMGE Brrss ST o

KRS RIETEAR R R LB R T FMHE T RBBENIT A AR ok EeETRnRmR
BRI AR KB BRR O BERR R SORLE TORCEL R AR OB SR 6 MR 5 B OKAE T KR AE R
B(IHFERE R R HS AR TR ) A5 B3, TR BK 7 E TR 5T AR &2 kK 7
MR RGA R TR RSB o A R AR AET Rl FABRRERRENRRAL (BK
R ARZE K EE AR BT RAR T3 ) A 0 B 32, BDAR B LA B R kK AM i 76 R e (R SC ™ DA AR B gt -
FAXT 7K R B OEGR ) XA B T T R e T AR BRI A
3.3 FRehaEBAmiREER SHEERXR

A5 BB Z N T TR S WL RE BT R SR AME 2 FPRO Tk, X 19 fykhkHE
TR P EERIEM MGG PRI . X 2 FHPFNERER (R 4) R 4 ok AARERARTE (RE 1 kA TK
BEA T R REF 2 ok A TR IIERE JREF 3 Rk A TR ILER AREF 4 5k B TARIEER) & B4 BRI
B (HATR D EEE T 0.50) , AR EF L KR T ) TTR R, F— R LEHA RAER A 5T R
AR(REF2 L2 DA 0.75, WAREF 3 {0 0.52) , AT BB AR BF MR ST REFFEZ R . WAREF3 A
SRR R AR E SR RAL T K B BOK S SF U , 7K 20 8 4R8O 781 ; BE 2 1L B R A I TR B R 3,
J& T RIS T s WK B R T/AML T, HAESHEE N TR, FERFTH TR, ARE
EGE R AR B A5 B SE B AR R OU AR & B9, AT UL AR & B AR R R S R AR SRR LA 56
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