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Table 1. Rice varieties tested in this experiment.

TEERTEm 2 R H A R B R

G kA A R e A
Entry No.  Variety name Type Entry No. Variety name Type
1 AL A A% & GESH oA
Taikeng 1 Japonica Tainan 5 Japonica
, S 28 B A% g R SRS
Taikeng 2 Japonica Kaohsiung 142 Japonica
\ kL AL s CwIsoE =ES
Taikeng 3 Japonica Taichung 189 Japonica
, S 45 ZES o Fream SES]
Taikeng 4 Japonica Hsinchu 64 Japonica
S £ S B BA% o BROTH EEs
Taikeng 5 Japonica Tainung 67 Japonica
) £ 6 5 BA% . BRTOH EEs
Taikeng 6 Taponica Tainung 70 Taponica
= g Ein| Einl]
7 =T 74 AAZL 2 Kochihibiki AAZ
Taikeng 7 Japonica Japonica
. ETE S5 ZE: L, EAE SRS
Taikeng 8 Japonica Nipponbare Japonica
5 SO ZE: L, B SRS
Taikeng 9 Japonica Koshihikari Japonica
BT 10 58 Ep: i) - B A
= UL == s
1 Taikeng 10 Japonica 2 Akichikam Japonica
1 oiE 1158 HAE %6 =Rl 10 5% 2=
Taikeng 11 Japonica TaichungSen 10 Indica
L, eELRH AW 5, B Ry
Taikeng 12 Japonica Guizhaoz 2 Indica
O AL S=F = 5 EEBH il
Taikeng 13 Japonica Milyang 23 Indica
o 14 597 H A5 Bl Al
= YL == R
14 Taikeng 14 Japonica 29 IR 36 Indica
£ g parl] binl]
15 of Al R 30 Lomello HIEE
Taikeng 15 Japonica Indica
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20~ 50 F 80 kPa &£55 14~ 17 R 23 K « B LE/RIMEFIEERRS - ESLE L EREHEER -
FERTIAR 2 - IFATH - 30 (ERESEE L EASE 20 kPa s HARRGEESBHEESE23M

2. 30 HB2HAE N ER

Table 2. Drought sensitivity index of 30 rice varieties evaluated.

Tavc i 2 ZE %" Drought sensitivity index
Variety name 20 kPa 50 kPa
= 1 5F Taikeng | i 83
=fH 2 5 Taikeng 2 2.7 i
=7 3 5% Taikeng 3 30 BT
=7H 4 5% Taikeng 4 3.0 7.7
=fE 5 5F Taikeng 5 2.7 7.3
=7H 6 5% Taikeng 6 33 7.6
=FE 7 8% Taikeng 7 30 76
=TH 8 §F Taikeng 8 33 T3
=7H 9 5% Taikeng 9 30 8.0
=7H 10 5% Taikeng 10 3.0 T
=FE 11 §F Taikeng 11 3.0 8.3
=7H 12 5% Taikeng 12 33 8.0
=7 13 5F Taikeng 13 i3 8.0
=TH 14 5F Taikeng 14 2.7 T
= 15 5F Taikeng 15 1.7 73
#5745 & Tainan 5 1.7 %7
B BE 142 8 Kaohsiung 142 27 77
£t 189 %% Taichung 189 2.7 8.0
4 64 57 Hsinchu 64 i3 73
= 67 §F Tainung 67 1.7 77
=& 70 5f Tainung 70 30 8.0
Kochihibiki 37 8.0
Nipponbare a7 83
EE Koshihikard a7 8.7
Alkichikara 30 8.7
& Fl 10 8F TaichungSen 10 1.3 1.7
15 2 5% Guizhaoz 2 1.0 1.7
ZE[E 23 5% Milyang 23 1.0 1.3
IR 36 1.0 1.3
Lomello 1.0 1.7

* 20 kPa, 50 kPa: +-#87k 7338 32 20 kPa . 50 kPa -
20 kPa, 50 kPa: Soil moisture tension was drought to attain 20 kPa and 50 kPa, respectively.
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MENEWSEREERE 2 BT - (HEWEENE - SAAERECERTE 30 2#R25RE
37k sEE S0 kPa I - I AABE A 2 B M REES Rl EERE 1-2 sAYENIEEL (Taichung Sen 10 -
IR 36 ~ Milyang 23 ~ Guizhaoz 2 - Lomello) - SUZEETEH 7-8 fRATH RELTIE - EWEBRERMEL
IR A AR RER - M 0 AR R (BRI 2HEZERNEE . R BUR SRR £ 80 kpa
RS EE R REREEATGE -

— ~ TR R RIS FE R E AR R &
FER T BRI AR T732E 80 kPa IR - EMRELME IR - SRR EE R A 0 hT - B L EARDEIR

HRE 20 kPa (Ty) ~ 50 kPa (T R IERE B < BT (CK) - BT ITERINE 3 - &R
HRETEMEANE LR R EE T EE R TR EE R KRS EEEER -

3. EPFRZEEET 30 2R E L RENIRE A

Table 3. Analysis of variance for agronomic traits of 30 rice varieties under different drought levels.

BREIE BHE ¥ MS
Sowceof b mm  sE ME RER  THE BB H4zs
Plant Panicle  Panicle Fertility 1000-grain  Spikelet Grain
heigh  number weight weight number  yield/plant
oA 2 7718.5%F 8LOTE Q04 OFF  112420.0%* 61.9 248 38391050%*
Treatment(T)
L FE 29 GO8. 3T 45 7FE 355 9% 324 1% 340.1%%  1318.4%% 584290, 7%*
Variety(V)
PR HE A e 58 19.5%*% 013 6.85 55,85 0.13 0.02 18.77%%
TxV
e 180 11.99 2.85 9.09 18.63 35.87 81.77 10862.6
Error

ok 5% R 1%REE K YE -
* % Significant difference at 5% and 1% levels, respectively.

F2AREEANELERSFENERE T REFBRRSREEREFRFNFE 4 T - BFEZ R
Kt Ry BIf52 S (Response) = (IEHENBE — NERDERIBE )/ EREREE (%) -
AT R 2 LT R R R R R 2 - AR B - LR IRJTIE 20 kPa [BER T BEELTE
EREE - 405 1 5% (No.1) -~ Kochihibiki {No.22) -~ Nipponbare (No.23) -~ Koshihikari {No.24)
K Akichikara (No.25) ZKFETE 15%7E 1 » B FRERBIREIN » BESHSMIRZ REABEEE 5% T
EAAR » AR DIRITE S0KPa IR - BriRE ~ THRER LRSS SR REESSER
ZEWARSS S - BE - REFREENRIETHESRZE  J—FRERAE 167 1
g% (No.1) ~ Kochihibiki (No.22) ~ Nipponbare (No.23) -~ Koshihikari (No.24) Er Akichikara (No.25)
L STETE 30% s BN e e s —REREIE RIS - a04 R0 10 5% (No.26) ~ Guizhaoz 2(No.27) »
Milyang 23 (No.28) ~1IR 36 (No.29) & Lomello (No.30) 7 [ZFEFE 12%EH » Bl TR L 0 Hip
ok T S B R ] o
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E—FLUREERFETS2HMESNE TR B S AHES AR RE 1 - BEES -
FEL BRI IRTTE 20 kPa IR > B MR R EE R E R BRI\ AT - B LR DRENE
50kPa - BB SBEBRERVWBREBEIZEE MM - RERABEZEMERN  HEERESRE
THRRTE (E 2) -

# 4. F2HAEETFELERSRAIBEE TR RS8R EE S £
Table 4. The agronomic characters and yield of well-irrigation (check) and treatments of drought for 30 rice

varieties.
fa” ENE R,* Ry" TIEERY Ry* R,
Entry Plant height Panicle no.
No. CK T Ty CK T Ty
—————————————— CM -----------——- % No. ----mm - - % e
1 94.5 9.6 68.6 2.0 27.4 159 13.2 10.8 17.0 321
2 104.1 99.6 883 43 15.2 152 15.0 131 1.0 13.6
3 93.2 89.3 76.5 4.2 17.9 13.1 12.8 10.0 1.9 236
4 91.9 Q0.1 75.4 2.0 18.0 12.7 11.8 8.8 7.1 246
5 96.5 95.6 87.2 0.9 9.6 13.6 13.0 11.2 4.0 17.3
6 94.0 91.1 74.8 31 204 12.6 11.2 93 11.1 222
7 927 90.8 74.1 2.0 20.0 17.5 16.7 13.8 4.6 21.0
8 102.9 1018 893 1.0 13.2 16.5 15.8 14.1 4.0 14.1
9 86.8 85.1 69.4 2.0 20.0 12.8 12.0 9.4 6.3 26.5
10 99.1 98.5 78.5 0.6 207 13.2 12.8 9.4 3.0 28.5
11 91.8 89.4 71.4 2.6 222 16.9 154 13.1 8.9 223
12 101.8 99.7 82.4 2.0 12.0 142 13.8 10.8 3.0 23.8
13 99.1 96.5 81.2 2.6 18.0 17.5 16.9 13.8 3.0 20.8
14 99.1 98.5 80.2 0.6 19.0 13.2 13.0 10.6 1.1 191
15 88.5 87.6 75.8 1.0 14.4 13.9 13.5 11.3 3.0 18.6
16 103.7 101.6 90.4 2.0 12.8 143 14.0 11.7 2.1 18.3
17 90.0 8§0.2 72.0 0.9 200 16.7 16.2 13.8 3.0 17.0
18 99.4 97.4 79.5 2.0 20,0 14.1 14.0 11.2 0.7 20.8
19 99.3 98.3 81.2 1.0 18.3 16.9 16.5 14.5 2.2 14.0
20 98.7 96.7 81.4 2.0 17.5 155 15.0 13.1 3.0 15.5
21 101.9 1008 81.5 1.1 20,0 12.4 12.0 10.1 3.0 18.4
22 83.5 81.8 69.1 2.0 17.2 13.7 11.6 8.8 15.5 35.9
23 89.4 83.4 70.8 1.1 20.8 11.5 9.6 7.6 16.5 339
24 83.5 82.3 67.3 1.4 19.4 11.4 9.3 8.0 16.9 30.0
25 71.5 69.3 58.6 31 18.0 10.2 8.7 7.4 14.7 272
26 108.9 107.8 92:2 1.0 15.3 13.7 13.5 11.7 1.2 14.2
27 114.9 113.6 106.6 1.2 73 15.0 14.3 13.8 4.9 6.9
28 95.6 947 87.0 09 9.0 156 15.0 143 38 83
29 93.4 926 84.6 0.9 9.3 19.0 18.0 17.4 54 8.4

30 116.3 114.5 108.8 15 9.1 9.6 9.3 3.7 3.0 9.4
Mean 96.2 94.5 79.8 14.3 13.5 11.4
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Continued table 4
LR HE Ry R,y FeE =R Ry Ry
Entry Panicle weight Fertility
No. HECK T/ T, HIECK T T,
--------------- [ — L YR T S —
1 28.0 256 18.7 8.5 33.2 91.9 87.3 54.8 5.0 40.4
2 34.1 33.4 283 1.9 16.9 86.5 84.5 66.5 23 231
3 28.9 28.0 226 32 21.9 90.0 85.5 64.2 5.0 28.7
4 21.5 20.4 16.4 5.0 23.6 78.5 76.8 60.0 2.1 235
5 30.0 29.0 253 32 15.5 86.1 84.6 63.5 1.7 26.2
6 21.1 20.6 17.2 255 18.6 88.3 86.4 60.8 212 31.1
7 329 318 253 33 23.1 88.2 86.4 60.7 2.0 31.2
8 38.7 376 316 2.9 18.4 94.4 925 723 2.0 234
9 257 25.0 202 2.8 21.5 87.0 85.7 62.3 15 28.4
10 274 271 234 13 14.7 77.4 76.8 598 0.8 22.7
11 324 297 250 8.3 22.8 85.4 83.4 56.7 23 336
12 293 279 235 5.0 20.0 81.5 77.4 62.5 5.0 233
13 36.2 356 202 1.5 19.2 80.1 76.0 56.0 5.0 30.0
14 353 345 28.2 2.2 20.0 87.5 86.2 62.2 1.4 28.9
15 28.0 27.0 226 35 19.2 93.9 90.2 66.8 39 28.9
16 44.6 43.4 347 2.7 222 80.6 78.6 62.5 25 225
17 202 28.0 233 4.0 20.0 84.3 82.1 61.2 2.6 27.4
18 342 325 26.8 5.0 21.6 86.3 84.0 60.4 2.6 30.0
19 359 35.0 278 2.6 22.6 78.0 76.4 556 2.0 28.7
20 44.0 432 3438 1.8 209 84.2 79.7 60.3 5.4 28.4
21 46.8 443 36.5 43 221 84.2 80.0 58.9 5.0 30.0
22 36.2 334 254 7.6 29.8 71.1 67.5 50.7 5.0 297
23 393 36.4 26.5 75 326 717 748 53.6 38 31.0
24 36.4 345 255 5.1 30.0 66.1 64.8 448 2.0 322
25 34.1 328 24.0 38 29.6 75.8 73.0 52.1 37 313
26 44.0 428 36.2 2.8 17.8 73.7 725 64.6 1.7 12.4
27 41.1 39.0 385 5.0 6.3 67.4 65.1 63.8 35 5.4
28 377 36.2 348 39 7.6 81.9 798 736 2.6 10.1
29 40.8 392 357 4.0 12.6 75.5 743 68.8 1.6 8.9
30 33.0 36.5 347 39 8.7 72.5 708 60.3 23 16.8
Mean 34.4 33.0 274 81.9 79.4 60.6
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Continued table 4

R THIE R Ry —FER B Ry Ry

Entry 1000-grain weight Spikelet No.

No. #HECK T/ T EHE CK T Ty

e g et T No. - %

1 251 24.2 22.6 3.7 10.1 83.7 82.4 69.5 1.6 17.0
2 273 26.9 252 1.3 7.5 958 943 81.0 1.6 15.4
3 27.0 26.6 25.0 1.3 7.2 97.5 97.0 72.6 0.5 25.5
4 24.9 24.5 23.2 1.6 6.8 101.2 98.4 76.1 2.7 24.8
5 252 24.9 23.8 1.2 5.6 99.0 87.4 74.1 1.7 252
6 254 25.0 24.2 1.6 4.7 91.3 89.4 76.7 2.1 16.0
7 236 233 22.6 1.3 4.2 97.5 96.0 72.6 1.5 25.5
8 232 22.6 22.2 2.4 4.1 83.8 83.2 69.6 0.7 16.9
9 24.8 24.5 234 1.2 5.0 86.5 84.8 62.2 1.9 28.1
10 239 23.6 23.2 1.0 2.7 91.1 89.4 86.5 1.3 5.0
11 24.1 238 22.6 1.0 6.0 82.5 81.7 68.4 1.0 17.1
12 258 252 23.6 2.1 8.3 102.5 100.2 80.0 2.2 22.0
13 243 23.6 23.0 2.7 52 94.5 93.6 79.8 1.0 15.6
14 259 255 24.3 1.4 6.0 108.0 105.8 86.3 2.0 20.1
15 26.4 26.0 24.3 1.5 8.0 80.5 78.3 63.5 2.7 21.1
16 25.0 24.5 23.2 2.0 F2 76.7 75.6 62.8 1.4 18.1
17 233 23.1 22.4 0.7 3.7 75.8 75.0 62.0 1.1 18.2
18 24.1 23.9 22.6 0.7 6.0 86.4 85.5 62.0 1.0 28.2
19 233 23.0 22.1 1.1 5.0 90.2 88.6 65.7 1.3 272
20 24.6 24.1 235 2.0 4.5 79.8 783 65.8 1.9 17.6
21 255 25.0 24.0 2.1 6.0 99.5 926.8 74.6 2.8 25.1
22 22.8 22.4 21.8 1.9 4.5 72.4 70.7 58.8 23 278
23 21.2 21.0 20.2 1.1 4.9 85.7 80.9 51.4 5.0 40.0
24 22.4 21.8 20.5 2.5 8.3 776 75.5 53.7 2.7 30.8
25 20.8 20.0 19.5 3.7 6.1 82.0 81.2 579 1.0 29.4
26 24.1 23.8 23.0 1.2 4.6 117.8 114.6 106.4 2.7 9.7
27 27.1 26.6 25.0 2.0 7.9 118.0 115.8 108.3 1.9 8.2
28 26.5 26.1 25.6 1.4 33 107.3 106.3 97.6 1.0 9.1
29 26.2 257 24.3 2.0 7.4 98.8 98.0 89.7 0.8 9.2
30 26.4 26.0 252 1.4 4.4 80.2 79.4 71.2 1.0 11.2

Mean 24.7 24.2 23.2 91.5 89.5 72.6
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Continued table 4

R HHMEER R/ Ry*

Entry Grain yield

No. EHE CK T T,

_________________________________ Precscmuunen e mmsrs el st e

1 448.7 436.2 301.4 2.8 32.8
2 581.0 571.9 430.1 1.6 26.0
3 5758 567.0 4151 15 279
4 556.9 5301 4222 32 24.2
5 5755 563.4 4358 2.1 243
& 567.0 558.7 419.6 15 26.0
7 559.0 531.0 403.6 5.0 27.8
8 5921 572.5 443.1 33 243
9 5237 517.5 387.5 1.2 26.0
10 548.3 5309 404.7 32 26.2
11 543.6 516.4 3822 5.0 207
12 547.4 530.1 405.1 32 26.0
13 533.7 530.9 404.9 0.5 24.1
14 552.5 540.0 418.8 23 242
15 571.3 562.7 4227 15 26.0
16 416.5 4059 3282 25 21.2
17 5742 5454 4349 5.0 243
18 540.8 5238 4102 32 242
19 572.0 563.4 4534 15 20.7
20 569.5 5511 441 .4 32 22.5
21 553.2 525.5 409.3 5.0 26.0
22 4335 426.8 3134 1.5 30.7
23 382.0 372.8 261.4 2.4 31.6
24 378.4 370.0 264.9 2.2 30.0
25 362.5 354.4 2531 2.2 30.2
26 655.8 641.6 58353 2.2 10.8
27 654.3 650.0 614.7 0.7 6.1
28 624.6 613.7 605.8 1.7 3.0
29 616.2 604.8 5738 1.9 6.1
30 4429 440.1 388.6 0.6 12.3

Mean 5351 5219 4143

FRERERTBER] -

Description of entry No. are the same as show in table 1.

YTy, Ty FEERAEESTEE 20 kPa B 50 kPa -

Soil moisture tension was drought to attain 20 kPa, 50 kPa, respectively.

*Ry, Ry SZFEE Ri: (CK-T)YCK » ZFEE Ra: (CK-T2)/CK -
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Fig. 1. Correlation of agronomic characters between
well-irrigation and response (Ry).
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FfIAE 2R ERHENBSIEICET RS ARIAFE S fim - BRI R EEFEE -
BB R 62.7% » Al AR REEREBEIT =0 T  ATH - TR ER A
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K Akichikara (No.25) B¥IHEANEE - HfHEMEURREZH -

ERBRARIGE 20 kPa I » RS2 EMHENERKEE (R BT ERS SR R
HHHR FEMRRER (R6) -

B BRI RITE S0 kPa I » SRS 2 IEMAE TSR IEE (Ry) MEIT R - 45
R0 7 A - BERECERSZHREGEE 17 782% » F— - TRAOT ARG EZ SUEE
8- BEAENH B -Elo AR RESREE - HPLisE - 288 RERREES
4 {E MR IEEEA - B ERSES RS RERUTRENEERRS

FE2EAEDLE— CRORTREEFERE HE 4 7B 500 10 $7(No.26 )~Guizhaoz
2 (No.27) -~ Milyang 23 (No.28) -~ IR 36 (No0.29) F Lomello (No.30) fFE TR EER AR
{E e 1 47 (No.1) ~ Kochihibiki( No.22) ~ Nipponbare { No.23 ) ~ Koshihikari ( No.24 ) Fz Akichikara

(No.25) RIMIHEANEE (H4) - RS REURmE 2 -

£S5 Z2HREELEER FZER3 25

Table 5. Principal component factors for 30 varieties under well-irrigation.

Eijfacters Principizﬁoﬁriponent
1 il m

#4755 Plant height 0.4377 —0.3262 —0.0754
S1EEEY Panicle No. 0.2831 0.2389 0.7530
fH B2 Panicle weight 0.0906 -0.6011 0.4692
F5E = Fertility 0.1243 0.6448 0.07975
FH7E 1000-grain weight 0.4658 0.0892 —03512
—FEf7 8 Spikelet No./panicle 0.4499 —0.1655 -0.2623
% E = Grain yield/plant 0.5339 0.1542 0.0916
FrE{E Eigen value 2.7904 1.6016 1.0382

E & F Cumulative variance 0.3986 0.6274 0.7758
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Table 6. Principal component factors for 30 varieties under response (R;).

; 3
25N Principal component
P P
Characters
1 il m
#=; Plant height 0.4193 —0.3247 —0.078¢6
4S+EEHT Panicle No. 0.3608 0.1634 0.6859
FH B Panicle weight 0.1277 —0.6232 0.4618
4 22 5 Fertility 0.1251 0.6495 0.2325
F-#7EE 1000-grain weight 0.4441 0.1293 —0.3818
— i f B Spikelet No./panicle 0.4371 -0.1364 -0.3311
EfEE & Grain yield/plant 0.5232 0.1485 0.0222
4 {H Eigen value 3.0050 1.5898 0.9536
E & F Cumulative variance 0.4293 0.6564 0.7926
£ 7 2HAEENEE R TZERSOHT
Table 7. Principal component factors for 30 varieties under response (R;).

el FERer

E=iN Principal component

Characters

I I m

#4755 Plant height 0.3963 —0.2098 —0.3830
S1EEEY Panicle No. 0.4093 -0.0728 —0.0208
FEH Panicle weight 0.4400 0.1052 0.1016
5B = Fertility 0.4350 -0.1022 -0.1473
F-#7E 1000-grain weight 0.0990 0.9518 ~0.2478
—FEf7# Spikelet No./panicle 0.2951 0.1410 0.8638
% E = Grain yield/plant 0.4422 —0.0560 —0.1144
¥rE{E Eigen value 4.4749 1.0006 0.7465
HFESE S Cumulative variance 0.6393 0.7822 0.8889
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Fig. 3. Scatter diagram of 30 rice varieties on the plane defined by the first and second component
under well-irrigation. (Numbers 1n the figure indicate varieties, as Table 1.)
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Drought Tolerance and Variability of Agronomic
Characters in Rice (Oryza sativa L.)

Meng-ITuei Lin, Hsin-Mei Ku', Fu-Sheng Thseng', and
Shu-Tu Wu'

Summary

Rice (Oryza sativa L.) plant in general have a shallow root system and little water extracted
from soil. That is particularly susceptible to soil water deficit, and drought affects its growth in
about 50% of the production area in the world. Therefore, the goal of the present study mainly focus
on genetic variability of drought tolerance in rice. This study were investigating the ability of rice
varieties with drought tolerance associated with leaves rolled which as drought sensitivity index.
The results showed that the agronomic characters except spikelet number per panicle in 30 rice
varieties were significantly under treatment of drought. There 30 rice varieties could be classified as
three clusters according to principal component analysis. The first cluster included Indica type rice
varieties were found to be drought tolerance. The second cluster included Japonica type of early
maturing rice varieties were susceptible to soil water deficit. The third cluster included Japonica

type of late maturing rice varicties were in the middle.

Key words: rice, drought tolerance, agronomic characters.
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