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PE: SBAAFEREEFENNERTRELAMSE, KBEET 192 KB ARENEHRENE. RREGERRY,
KEMRPEELABHAEEHREEASH. RAREHN=R: HrM (leaf rolling, LeR), il (leaf drying,
LeD) B EK¥KE (drought recovery rate, DRR) M5, 11 AN/KFEEFIAESE M MR (@LeR) L, 12 AN KRS FhAE w1t
R(LeD) B BEMR T H RMX R SAF NSIC Re 9, 14 D EFAFKKE P R(DRR) LB ZF R T Hi 25T R &
NSIC Rc 9. HHIMFER D, BE 3R EHxBEE, RWERE KSR 0] 82 R BN F L 6 R IE N
FREE, mEEHFER, RERZFERE: FA—-JAENHETUERTARNERE E, mig@&EHES (Osmotic
adjustment) . 3 MHERAFFER B EFRNFX, Hd LeD 5 DRR MAHXMER N 0.821 62, HiXA LeD 5 LeR 24
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Screening of Rice Germplasm Accessions for Vegetative Drought
Tolerance
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Abstract: Taking advantage of the natural condition i.e. no rainfalls during the dry-season in the
Philippines, 192 rice germplasm accessions for vegetative drought tolerance were screened in the field.As of the
three traits i.e.. Leaf Rolling (LeR), Leaf Drying (LeD) and Drought Recovery Rate (DRR) observed, 11 and 12
rice genotypes showed extremely significantly lower score compared with the resistant check variety NSIC Rc9
in Leaf Rolling and Leaf Drying, respectively, 14 genotypes showed significantly lower DRR score as
compared with the resistant check variety NSIC Rc¢9.Some genotypes showed significance in two traits and
some even in three traits, indicating that: different genotypes might use the same mechanism to adapt to drought
stress, e.g. reduced leaf area and fast development of deep root systems; the same drought resistant mechanism
might also be responsible for the expression of different traits, e.g. osmotic adjustment. Extremely significant
correlation was found among the three traits, among which that between LeD and DRR was the highest, making
0.821 62, followed by that between LeD and LeR, 0.801 79 and between LeR and DRR, 0.725 93. Field
screening for drought tolerance traits is most advisable if possible, since it provides the realistic environmental
conditions under which the traits are expressed. LeR, LeD and DRR are effective to be used as indices for
screening rice germplasm accessions for vegetative drought tolerance.
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TREEEVAESREENRABE R, TRENSRENHE, ™EREIEYESN R,
BB A QKA BRSRBEM, 20 Sk E, BT 2 A2 T R MmN EHRMN
AR B A R AR T — 8. KRR RS (R K B B LR, At KRS
R 50%E % b 2 BT R U

EEHEEAFRBEREE” REERE AL NEERRE. MU RFERENRHE
BAE SRS REREN P A CEENER. AR REE - EETHE, RZ A
HEREMHTEREEE FEEREBZREATTY. KERREEH HE Z —# (polyethylene
glycol, PEG/EAMMAFI=AEMAET R, B WER Z _RFBIRBEAOU B0 1 A& 2 1 SUR B E dh Ff
o 24P, AhIEL PEG BB AR &, REHASBE, SRR TR
R . SR, H RN E AR 2 2 BN 3R AR M Stk i & 2 R B B 5 15, IR B3R T 18
YR FE N E A M. ARRNAAFERREZNART FRME, B —HKRE &R
HHASLR IR E, TR H 2R

1 #RIF0AE

1.1 RE A
192 6. BHEATHMEKBRMEE, HPaE=ZRFF WL 978, Wtk 63 %, FHEM
40 NSIC Re9, PSB Rcl18, PSB Rc82 %5, Hhy ShFhinmiiL#T H B4, Azucena 5§, HMEAT o 8] #4
¥li0 WAB 878-6-20-1-4-P1-HB, WAB 880-1-32-1-1-P2-HB, WAB 891SG33 %5, iK/K#E W Aswina &
Rayada, FIRHEEIE T 8 44 5B F5 (Green Super Rice) 1 £l: HUA 565 (GSR102) 3% (GSR105),
SACG 4 (GSR108), H% 15 (GSR110), HZHEHK 1 5 (Weed tolerance rice 1, GSR111), LuYin 46
(GSR118), Rc 8 (GSR119), 6527 (GSR120) %.
1.2 BRI
ARRAAEERBESKPENNAEREN, EEREREERKBHRF T LXK (Central
Experimental Station, PhilRice) #4T. iR K FH sets-in-replication #tit, BISEHR 182 437 Bt Kl BEAL
SR 6 NKA, BARKEARG, RBRKREINER, 6 MNXAESELTFHEIHES. BIESTGSHM
g 25g LIABTRDFITEM, 817K 1.5m, 178 20 cm, ANE S 1 78R . #E IR64-21
(HLeung) fE g5+ K43 il Ut B S, NSIC Re 9 i 2 xF B &
HHRARBIEER, FAEMEIE 1 A 21 H#EM, REAMET 2 dHH8EF, BHEERRY
K, FHEETIEBEE. BF 44 FEBRRE —XBEIKFFHEERTRELE. BMEERE 14 PVC
% (1.5m) JEEAA, 1A 150m B 14 30 cm HI7KEH 2 {X (Tensiometer) # 5E A [E] A1 B HI7K K
R R SR BN 8 .
1R 4 [ B 7K R T 38 5 A K RS 1 S0 B S AR AE (IRRI, 1996) 1), 820 (leaf rolling, ReF),
i (leaf drying, LeD) % T 2 4& & (drought recovery rate, DRR)3 MEFR. H A2, ZHURXT I &
IR64-21 (HLeung) MI#M, A5 RHNBT 9 #f, iCREEHMMEAIE, FEHHE 15 F 30 cm L#
GAEEL 104+8), WE% K+ EKS 8 (Soil Moisture Content, SMC);  ZEMMHE R T
WS, BEIEK, 10dFiCRTREKER, i 25 B & NSIC Re9 RF BEMHMKEH, MM &
52K UK 2R 4 B ) R AN R R R . IR R SAS 9.1.3 {4+ SAS PROC MIXED ¥
AT 4T
HH, R RTSRE 3 AMEFRE AR E R AT KRB R AR (RRL, 1996) 1
AT, S HERIEF AR E S AT
RS AR AR 0-H e, 1-M A TR LS (B V B)3-H A IR V B)5-H A
EHRE U B T-HFAGEE(E O B),9-H A e H,
BRI 0 FARUE0- R R 1-HRBMAFE; 3-KF 4w Fr ot 2 A 48 T AR 2% o 1 K B
1/4;5-1/4-1/2 §Irt F K6 FE;7-885 2/3 BIR F R FE;9-BE M HE MR B BANSE .
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FRKEILFFEGEK 104 FiER, SEKEMHTERER):
tREHR= HK 10 d J5 IS E BB KA S £0<100 % (1
1: 90%~100%; 3: 70%~89%:;5: 40%~69%;7: 20%~39%;9: 0~19%,
A K4 & KB (Soil Moisture Content, SMC) HJ#ll 2 4
HEEREIEI 15 730 cm LHE 10 4, R EEERE, AHA 105 CTTH 3 BRERR L
BTRE, 3NERVTPHEN XN IEESKE:
THEEFRE—TETRE

TEEKE (SMC) = pRTER X 100 (2

2 BREGH

REISEREEBEEWIRE. £TRELG T ARBERAARTEREREKKENRNFEEE
E5R. UG EMSHF NSIC Rc 9 (2010 FEFEREFRAKBHERAE ) EATHE, 11 MKBEHIAES
MR B, 12 KRR ER R EREZER T IR (P<0.000 1)), 14 MREMESKKEHR EBE
T3 B (P<0.000 5)(E 1, 2, 3). 8 MREBEBESIER LBMMBTER AN, BREEIEEKE.
2.1 KBAHARBFEE P T2HETEHHERLeR)FILLE

T RS 8 IR64-21 (HLeung) MIEAIEH HINEW K 7d 5, TEEH HILAEH K KA HH R
102.0 cm, 15 cm & 30 cm TIEE/KE N 23.86% K& 24.94%. KoM HASERBEKEH, Ri—
BEMHKETEEEEMRTHMEENENSIC Re 9 (£ 1), XEHMHTURKTUSAH3IE: (1) @it
MRS /ME, BEHHDRSEM ), 0 IR82810-407, IR70215-70-CPA-3-4-1-3 K Swarna; (2) HEE
X R, MK, W0 Azucena, BORMAI & Dular %; (3) #HKEEEFHMHF, WIR 72 %,
AE R RBFET B 44T T B8 RBUA B M 91 2 & M ALE
2.2 KFERR IR BRI E B T B A T AR (LeD) B HL R '

HHEREAEHKBSMEERT IS EHAHR. TREEEXNE IR64-21 (HLeung) HiFEM
FEEMHIMEN F5E2%M 10 dJE, HEKMHA 106.7 cm, 15 cm & 30 cm B KESAHA
21.72% % 24.08%. KEFESHHIEREER TRESEASMEETEERMEH KX, @ BGT9,
BORMAI, Dular, Kalamkati, IR72, IR82810-407 % IR70215-70-CPA-3-4-1-3 (% 2).

P b —2e K B B A4 BP222E-MR-3, N22 (Nagina22, JEWMEHE), Rayada %, HEHIEXAE
ERTHESSE, BAHKPEEZEETE, REN FEHEH EMEHEFHOMERTARE. BLeHnid
KEXTERAY, M dR TR EEMA &AM, W Azucena, THERAARPIPLHENLE.

£ 1 AEHHHENE NSIC Re9 EE KSR DR AKE AR
Tab.1 Rice genotypes with significantly lower score of LeR as compared with the resistant check NSIC Re9 (£<0.000 1)

- 1esbiz FHE fliiH1E FRHEE tE Pr>t g rHE
Genotype Mean Estimate Standard error t Value Pr>t Adjusted P value

NSIC Rc 9 6.67
BG79 0.67 -2.400 0 0.3453 -6.95 <0.000 1 <0.000 1
BORMAI 0.50 -2.566 7 03453 -7.43 <0.000 1 <0.000 1
BP235D-TB-36-8 1.47 -1.600 0 0.3453 -4.63 <0.000 1 0.000 7
BP241D-TB-18-6 0.80 -2.266 7 0.3453 -6.56 <0.000 1 <0.000 1
Dular 0.23 -2.833 3 0.3453 -8.21 <0.000 1 <0.000 1
Kalamkati 0.80 -2.266 7 0.3453 -6.56 <0.000 1 <0.000 1
IR72 1.00 -2.066 7 03453 -5.99 <0.000 1 <0.000 1
IR79008-B-11-B-B-1 1.33 -1.733 3 0.3453 -5.02 <0.000 1 0.000 1
IR82810-407 0.73 -2.333 3 03453 -6.76 <0.000 1 <0.000 1
KARIA 1.30 -1.766 7 0.3453 -5.12 <0.000 1 <0.000 1

IR70215-70-CPA-3-4-1-3 1.40 -1.666 7 0.3375 -4.94 <0.000 1 0.000 2
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#2 RAEHHFHEX R NSIC Re9 3K HIRE AR R K B8 S A
Tab.2 Rice genotypes with significantly lower score of LeD as compared with the resistant check NSIC Re9 (P<0.000 1)

FEH FHE fhivhHE PRt t{E Pr>t WgPHE
Genotype Mean Estimate Standard error t Value Pr>t Adjusted P value

NSIC Rc 9 3.93 - - - - ’ -
Azucena 0.30 -3.6333 0.303 8 -11.96  <0.000 1 <0.000 1
BG79 0.40 -3.5333 0.303 8 -11.63  <0.000 1 <0.000 1
BORMALI 1.07 -2.866 7 0.303 8 -9.44 <0.000 1 <0.000 1
BP222E-MR-3 2.00 -1.9333 0.303 8 -6.36 <0.000 1 <0.000 1
Dular 0.90 -3.0333 0.303 8 -9.98 <0.000 1 <0.000 1
Kalamkati 1.63 -2.300 0 0.303 8 -7.57 <0.000 1 <0.000 1
IR69715-123-1-3 2.33 -1.600 0 0.303 8 -5.27 <0.000 1 <0.000 1
IR72 0.73 -3.100 0 0.303 8 -1020  <0.000 1 <0.000 1
IR82810-407 1.50 24333 0.303 8 -8.01 <0.000 1 <0.000 1
N22 (Nagina 22) 2.40 -1.5333 0.303 8 -5.05 <0.000 1 0.000 1
Rayada 1.93 -2.000 0 0.284 2 -7.04 <0.000 1 <0.000 1
[R70215-70-CPA-3-4-1-3 2.43 -1.500 0 0.284 2 -5.28 <0.000 1 <0.000 1

2.3 KEMREREEKEKEHERORRK EHE

KK L IE T RESMERRTEDNH F RILEEABK, £ BHEH A ACKRA & 5 158 075t
KFEEFERAEEREX Y, KEHMERARKNEKKER S, TSR KO KBRMAFLGEK
RE RS, BURSTE BM IR64-21 (HLeung), {HEMSM F LR /KBRHMEEREREEKE, W
Dular, IR70215-70-CPA-3-4-1-3 il Swarna, X% 55 Malabuyoc(1985) P& MM e —5 . KRBT ®
RILLLHL T 2% B NSIC Rc 9 2k B E/KF (P<0.000 1) KK WA, 14 NKFERMEIT EX BAE
BKKE 2 EEKFEWP<0.05)(F 3).

£3 AFHHHEXE NSIC Re9 BEMRHMZAKKEITRIKE®F
Tab.3 Rice genotypes with significantly lower score of DRR as compared with the resistant check NSIC Rc9 (P<0.05)

EHF S fHitE PEE 1B Pr>t W PE
Genotype Mean Estimate Standard error t Value Pr>t Adjusted P value

NSIC Rc 9 3.83 - - - - -

Azucena 0.00 -0.7333 0.198 3 2370 0.0003 0.024 3
BG79 0.00 -0.733 3 0.198 3 -3.70  0.0003 0.024 3
BORMAI 0.00 -0.733 3 0.198 3 -3.70  0.0003 0.024 3
BP235D-TB-36-8 0.00 -0.733 3 0.198 3 -3.70  0.0003 0.024 3
IR68552-100-1-2-2 0.00 -0.733 3 0.198 3 2370 0.0003 0.024 3
Dular 0.00 -0.733 3 0.198 3 23,70 0.0003 0.024 3
Kalamkati 0.00 -0.733 3 0.198 3 -3.70 0.0003 0.024 3
IR72 0.00 -0.733 3 0.198 3 2370 0.0003 0.024 3
IR79008-B-11-B-B-1 0.00 -0.733 3 0.198 3 -3.70  0.000 3 0.024 3
IR82810-407 0.00 -0.7333 0.198 3 23,70 0.0003 0.024 3
KARIA 0.00 -0.7333 0.198 3 23.70 0.0003 0.024 3
Rayada 0.03 -0.700 0 0.197 3 -3.55  0.0004 0.038 7
IR70215-70-CPA-3-4-1-3 0.00 -0.733 3 0.1973 2372 0.0002 0.022 8
Swarna 0.00 -0.733 3 0.197 3 2372 0.0002 0.022 8

2.4 KBEEHTREERZ IR

LM 3 AMEREKE, FRSFE 2 MR E SR E 3% 2 5, W: Azucena, Dular, Rayada & 7E
R S KUK MR b e R R U AE 3 A5 B R B B T X R, W:BG79, BORMALI, Kalamkati, IR
72, IR 82810-407, IR 70215-70-CPA-3-4-1-3 % . KHAR KB GERAANBEMIEREN TF, F—
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Bl RER T TREAG T ARMKEREN. SHERZBIFE—ERMEYE (R4, ARPELU
EY, 3 AR EEFEBREZEMRE, Hb LeD 5 DRR MHXEHER N 0821 62, HIkKA LD &
LeR 24 0.801 79 #1 LeR 5 DRR 3 0.725 93.

#£4 WPTEINMERZERMEXENT

Tab.4 Correlation among the three vegetative resistance traits

M Z LeR FhH 2 LeD H KK H % DRR
#HHE LeR 1.000 0 0.801 79 0.725 93
it E LeD <0.000 1 1.000 0 0.821 62
HAKESEZE DRR <0.000 1 <0.000 1 1.000 0

3 FiR5itig

KGO RITE AU RBEHRIES, BHEN, B8N REBEEASIEE, HEYTE, K
ERE TR EEHIRENRE. TEWEKBEXHERELR, BEWKBEFHBEEEN
BRAEIMERE 2, KRG IEEEE KRR R, 83X KRS R T 458 B MR VR, X e
BEKRERIEA L RS A B, ARG FIH EEE ARG TR &M, EHEX 192 KRS
MR RREIT T H AR RSN KREE.

FRBEERERY, KBEMERETFERXREEHREESF. —HABRMEKHNHLERES,
KEAFRBHEREN T RERHE. EHETRERNMEVER, BHHORELDTH A EEERFHKE
MAEBERT RS, EHEEACFT, RO ERZEDE T RKE T REK6 %2R0 EDHET. &
A —Fp T B & T BRIE K4 Bk 2K 5T B8 4 (drought Avoidance, DA) HLEIU, B E% (loss of
turgor) BARMBEIRT (osmotic Adjustment, OA) Frif S8, B/ H B BH /MM H B HEE A
BAORKHARES, ZBEE, RPTHEDFRLSTERKAEF —CHEKE, WRBHE TN
IR82810-407, IR70215-70-CPA-3-4-1-3 1 Swarna. Hi#k Swarna #J P {H2 0.0024, %HRMER 1 F,
ETREZERTH XN B NSICRc 9. X R HRBFHKN FHEKEARENABER, REHER
BHRRRRLERUhRIEE N LK, SRAMBRAB RIS, HBA YT 58 4 demg (1020,
HEERMR  EHEGEY B EENHREAERY, Mao PHRK th R KH 4 B MK E T 5
I8 T AR = A AR S, X T R BUR MR ER R E L R . IR FH BG79 (—AN 2 EH
TJe BRI ) K S FD, BORMAI 1 Dular, BREHRKR, HH/KFREZE THMENE. Azucena,
— M EREMNEZERRR, BAHRENRRRYS, EEHEREFRAE LN BiA R EEKF.
M EEREYEFRBKS, BEBKN—MHEID), U EMEKERHRERIE. ETEWH
iﬂ?iﬂﬁiﬁf‘éE‘J?’éﬁﬁfﬁ%i‘?ﬁ*?ﬁﬁ%ﬂﬁbﬁB‘J{E@%ﬁ%ﬁ?ﬁm], R K AR AL H1 2 K
HERHES,

K L BK M ER R S EBH A BRI B TR, HgEETFREGTHERRE
W, BOAARPIBHN—AERE, HELFEERENHSEREEPY. ERHM A HEREE IR
BEHERENREEET N EEERKAH L. Haiso ZU'MRMAE—EKME R L4 T A HAKERE
RABEELZBERFETHEW. BLBBHRY, SARSEAKNER, BT HFRERIET H A7
. K#3RE BFEMAET AT HKRESFHEETKEBE. ARB T, Rayada, —AFKRE
EHBEFRAMHTKF. Gupta Bl O’ Toole s 1 B4R it FIREMI R I, A0 2 3| — L by B K 75
A R RK TS AR RS, R B R E MR /KHE Leb Mue Nahng 111, 3 B EJ B (€ RS ARC10372 J 3k
B IEH T AR EERE Carreon. De Datta fl O’Toole P*WA G AR ¥ WABEN G TR, RS Fit
HATRENMERN ERERE,

KB TR EKKE R EKBI RN — AN EERFED. MEREKEREETNSE, &
BERRERABGENEUNSE - AEEREDY, SMBEEHREREENH B KATNTE
FRTRKERS, IEGFHHHTEENZE8RIACY, Trillana ZPRETHELBETATEEZ S
HAXIRAKE, FENRKAETEGOHERERIKEM F K (leaf water potential) (85, TEAIR
¥ Azucena BRI K HLHU M B B KA DRR id % (P=0.000 3). BEHIHT (0OA) HRIELEH &
KRR KA LMIE, BN KENHNE RN REKEEDREFE AR L EEE,
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WK FE R, BANREKBELMRIAFBI R RN, KESMHEEERNEH KEER
HEEMMAHKEREGHEKKEE, 3NFEEREIFAEEREZE N, Hop UG KE &
HKK I HI M IR 5,9 0.821 62, Malabuyoc %1t #2248 5T LeD 5 DRR (A B4 & 1 4H 6
o 7T RISt B R OK G BUR KBTI BRI A AKE (LWP) BT AKBERKHTERH
EEMAE TR AR FREEMKF RIS AT G R+ PR KT KRR A B KIKERE S, 1 Haiso
U811 | ee-Stadelmann 5 Stadelmann®¥4% & BB BT (0A).

RIEFH, EH, MHREKKEEIRREMRBUKERAHOE RS, ELIEHEY
fetrae S E P B A, A& RF T, REMHRKHEBITREEMENRE, B KKH
AT HIEHIR BB E LS.
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