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Table 1 Total grains per panicle of different panicle type rice varieties

BE AR BHEHRE
Type of panicle Number of total grains per panicle Varieties and their symbols in the experiment
b £l 200 R EA b BB 6 S (V) FRFN(V2). IR 7 H(V3)
More grains type Above 200 grains Guodao 6 (V1) , Liangyoupeijiu (V2), [[you7 (V3)
Gl 1] 150 ~ 200 & T & 602 (Vv4) . K4K 998 (V5) ik 63 (V6)
Medium grains type Interval from 150 to 200 grains 1 you 602 (V4), Tianyou 998 (V5), Shanyou 63 (V6)
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Table 2 F values in anova analysis of rice yield and its components under different water condition

AERRE HEH BB FRIBY gxx THE Vi - ¢
. Effective Total grains Filled grains Fentility Weight of Yield per
Source of variance . . . .
panicles per panicle per panicle rate 1000-grain plant
SafPE Variety 42,70** 42.82"* 14.65" * 52.63* " 284.50" ° 15.31°°
7K 4} (8] Water treatment 1.23 38.89" " 24.66" * 94.97° " 59.30° " 120.35" °

3 H 0 Water x variety 0.93 1.83*

2.62" " 3.36" " 3.37°° 3.06°°

2.1.2 RAKGFABAGFEALHLBE &
—$NNERBAKILBEMNERRA(EI): &
BKAEMEKTR BHTNE TRENABEN
ENBERTHR, 2 AHEMNEHMER,HKE T
ALEF T4 4E,T1 B RN ED LR TL
WML ERER T RS, Kbk H A
GELEYBEMRTR; BB LT HEEKL
B(MR)HSEAEHENEBETR;LERNE
BB ERAENR /N, ARSI CET NGB BE
K2 038), BEKGREEERBBHEN, £K
MARKE, R ELNERR, B EREX,

2.1.3 FESHAGFEARXBABE HE4
AAEE, AR ENTEBAHZBKE~ERE
ERRME,EPEAMME15~30 (T2 A BYRFEES
BIsd(MDBAHE)ERER KXY RBEEY TR
27.66% #126.86% , FL IR BAESG 15 ~ 30 d(T4 4bH),
B RE TR 24.22%, B EENLE 15 d(TL
BEYH R EY THET 20.44%, XA R G
BLWEAXBAMK 3 MEBEBRB IR 602 %
B K, =R BEHE L 26.30% F126.26%,
HREBREBERK 998 MO K75, B EELHH
7= 25.58% M 25.49% , KB R BERBER 6 SHHR
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Table 3 Difference in yield and its components of six rice varieties under different water condition
o Y BN FHLHK gt FRE R(yk) HSARHE(Y®R)
T nts Effective Total grains Filled grains Fertility 1000-grain Yield Grains weight
panicles per panicle per panicle rate (%) weight (g) (g/plant) (g/panicle)
CK 18.6 a 197.69 a 159.12 8 80.60 b 25.960 a 75.259 a 4.138 a
T 18.0 ab 162.35 ¢ 137.48 b 85.16 a 24.587 b 59.808 b 3.390 b
T2 18.1 ab 177.83 b 130.90 ¢ 74.02 ¢ 23.431d 54.488 d 3.0%6 ¢
T3 18.0 ab 194.08 a 133.19 be 68.76 d 23.326 4 55.003 cd 3.14¢
T4 17.4 b 196.08 a 138.04 b 70.75d 24.119 ¢ 57.014 ¢ 3.351b
B4 FEASKHEASLEHT-REXAAER
Table 4 Yield and its components of different rice varieties under different water condition
B e ELo¢ | BaX LN Eoot FHE PR(g/H) BWEE (/M)
Variety T Effective Total grains Filled grains Fertility 1000-grain Yield Grain weight
panicles per panicle per panicle rate (%) weight (g) (g/plant) (g/panicle)
Tl 15.7a 178.5b 154.8 ab 86.7a 28.80 b 69.44 b 4.46 ab
T2 15.0a 183.1b 143.8 be 78.5b 27.61 ¢ 59.56 ¢ 3.97 be
ﬁlﬁ'? T3 16.0a 205.4a 136.3 be 66.3 ¢ 25.95d 56.57 ¢ 3.54¢
T4 15.3a 206.3 a 129.7 ¢ 62.9¢ 27.25 ¢ 54.11 ¢ 3.53¢
CK 15.7a 2106 a 166.7 a 79.0b 29.62a 76.35a 4.94a
T1 17.0a 196.3 b 148.7 ab 75.7a 22.28 ab 56.13 b 3.30 ab
T2 16.7a 211.3 ab 132.6 be 62.7b 21.07b 46.39 ¢ 2.9¢
ARENR
. 18.0a 219.8a 137.6 be 62.5b 20.74 b 51.04 ¢ 2.86 be
Liangyoupeijiu
T4 18.7a 219.1a 130.2 ¢ 59.5b 21.00 b 50.94 ¢ 2.74 ¢
CK 18.0a 218.2a 160.2 a 73.5a 23.23a 66.93 a 3.72a
T1 18.0a 149.4 ¢ 130.4 ¢ 87.2a 24.41b 57.17 be 3.18 ¢
T2 18.3a 173.1b 133.4 ¢ 77.1b 21.92¢ 53.39 ¢ 2.9¢
nﬂlfo:? T3 16.7 ab 199.8 s 152.8b 76.5b 24.01b 61.12b 3.67b
T4 15.3b 201.5a 159.5b 79.1b 24.54 b 60.12 be 3.91b
CK 17.0ab 207.4a 178.4 a 86.0a 25.69 a 77.78 a 4.58 a
Tl 15.3 ab 150.7 b 135.4 be 89.8a 25.83 be 53.59b 3.50b
T 16.7 ab 169.1 ab 131.2 ¢ 77.6 cd 25.24 ¢ 55.10 b 3.31b
I 4£ 602 T3 15.7 ab 181.2 s 135.1 be 74.64d 25.70 ¢ 54.27b 3.47b
1 you 602
T4 14.7b 188.2 a 153.3 ab 81.4 be 26.88 b 60.29 b 4.12a
CcK 17.0a 187.0a 158.8 a 84.8 ab 28.13 a 75.69 a 4.47a
Tl 23.7a 156.6 b 127.6 b 81.7a 21.08 be 63.65b 2.69b
jvi 23.0a 171.7 ab 123.0b 71.6 b 20.67 ¢ 58.12 b 2.54b
XL 998
Tianyou 998 b &3 21.7a 192.7a 126.4b 65.7b 20.36 ¢ 55.713 b 2.57b
T4 22.0a 187.0a 125.5b 67.0b 21.61 b 59.07 b 2.71b
CK 23.3a 190.1a 150.2 a 79.2a 22.79a 79.47 a 3.42a
Tl 18.3 a 142.5b 127.9 ab 89.8a 25.12b 58.87b 3.21b
yvi 18.7 a 158.7 ab 121.5 be 76.5¢ 24.08 ¢ 54.37 ed 2.92 be
HE 63
Shanyou 63 T3 20.0a 165.6 a 110.9 ¢ 66.9d 23.21 ¢ 51.29d 2.58¢
T4 18.7a 1743 a 130.0 ab T4.5¢ 23.81 ¢ 57.55 be 3.10b
CK 20.7a 173.0 a 140.4 a 81.1b 26.30 a 75.33 a 3.70a

B LB 7= 0 B A B, 4 B T B 21.529% 1
23.61% . W W, ,AS[R) & fh g = 48 39 #E 20% Ll |,

FEKA K HtR B BT X RAE,

MARRAFBEMRERRE. T B EFERWHE
B ALRNTHE, 53 REH, BREMT R

HEEHHA T 17.88% F1 5.29% , i 45 35 3 F 13
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RARBEANE RABEFREYNBTRES
(30.7%), T4 b B T3 b E A5 H W 23.9% M
23.7%,T1 BB EAAMBM(16.1%), DK
758 TI.T2.T3.T4 &b 4 W= 26.5% \31.4% «
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2200 260
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214 FEIMEEAFERRGEIFRF 4
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LRMT BT R E MR
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B ¢35 & Feritity rate
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B n » "R RRE T BHE FH(R] 5=0.642, R o =0.841) 0
# and * * in the figure mean significance of the linear oquation at 0.05 and 0.01 probability level, respectively (R3.os = 0.642, RZ o =0.841).
H1 FRAASKETABFRE-REXZAMHXR
Fig.1 Relationship between grain yield and its components of six rice varieties under different water condition
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B. ARAMBTEMAHFHABERTBRE AR
BENMRE 2 ABEEREKR, VTR 17.3%,51
W TN T3 48,53 T 14.2%H13.5%,
T4 BT 12.0%. ARSEFHTE, IK7 508
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15.1%.15.1%, 4k 63 F1 I 18 602 EH T 7.7%
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Table 5 Panicle traits of different rice varieties under different water condition

BEAER i3: | Hig6 9 BN IR79 I £ 602 XK 998 ik 63
Trait Treatments Guodao 6 Liangyoupeijiu M you 7 1l you 602 Tianyou 998 Shanyou 63

TI 25.2b %.2a 22.6b 23.3b 21.3b 2.8b

e ™ %U.lc 2.5b 23.2b 23.5b 2.1b 23.4b
Panicle length e} 26.9a %4.8a 25.4a 25.0a 23.5a %.5a
(cm) T4 2.74a %.9a 25.48 25.8a 23.2a 2.9
cK 26.6 a 2%.98 2.1a 25.4a 23.4a 25.2a

TI 4.23 &b 3.62 ab 3.04¢ 3.50¢ 2.77b 3.13ab

BE T2 4.12 b 3.03b 317e¢ 3.47 ¢ 2.77b 3.03 ab
Weight per el 3.82 be 3.35ab 3.92b 3.87 be 2.86 ab 2.78b
panicle (g) T4 3.47¢ 3.14a 4.07b 4.27 ab 2.75b 3.20 ab
CK 4.59 a 3.87a 4.47 a 4.31a 3.28a 3.29a

Tl 12.3a 12.8a 13.8a 13.6 b 11.7 ab 12.1a

— B AR ™ 12.3a 12.7a 14.5a 14.6a 11.4b 12.1a
N‘;:‘:;"‘ T 12.5a 13.1a 14.98a 14.3a 12.0 ab 12.3a
branches T4 12.3a . 12.9a 14.2a 14.2 ab 12.1a 1238
cK 12.4a 12.92a 14.6 a 14.1 ab 12.2a 12.4a

T1 3.5¢ 38.2b U.1ec 2%.9b 28.5b 23.2¢

ZREAER kv 36.1 be 41.8 ab 31.3b 29.0 ab 32.7 ab 27.4b
m‘f ™ 38.7 ab 43.44a 35.7a 30.52 ., 37.0a 30.1 ab
branches T4 40.7 s 43.2a 36.1a 33.5a 35.8a 31.7a
cK 38.2 ab 43.1a 38.0a 31.3a 36.4a 30.7 ab

(RAFE SN TFRENEN R ERION, &
BHIMER YRR BT KNG TN, MK St 5
BBERABRAFBREREVHX, HERARTE
B KBEKERKZFTAFEBERNEHERR
ZRE2-) BN ERBRAOEIFRRE
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ZREAFHHBBERM=BEERA A REAREARF
BEAER BAFNTBEHLEEHKNEET
BAESMBET 20 UE, TERBREEELETHR
ATRERER. XESRABIMCETEERESE
MBERKBRKSEEN, L BT R Ma%
EMFEREREZALW, PR 15 ~30 d K
LEYERER, HRKRFIEELS 15 dEF 15~30
diiEKAEE, BPMBNTEMOREHEET
EREAE FEBKHRSEN_RKEEREER
D RN LR, SR E R R
TFHEWRIBAEH; FLNBRYTEREETE
RSBELE TR SREED TRERK, RF
ARHZTEROERNBERERAR, BB
ZYPBEREELZHEAMREAME/N, B
AZREWBRMBRBEAFH, HPHEHZREWR

3HEBMYBREBIN 602 ZXMEBKR, HKEM
ZR/RMBMIK 7S, ARHEBLREEF S
PR LB B E X BAE. TR, BieBRE
EREEREE AT BEBBERZ TR S8
EmERMEEEX 3N AMBLMH(ERH6 5.
ARHEA IR 7 S)RTEBEHERBERT 3
AR ELS R (R AR 998 I R 602 31K 63) ,3X 7T 88
EXRBGAHORNEL CREARELAZATH
SR BRE XK.

X TK:

1) W & HEYRELEBARRASEREEBRE[]]). FTRBER
A BF%,2007,25(1) : 1—5.

{2] IRRI(I ] Rice R h Institute), Rice Almanac, IRRI -
WARDA - CIAT, 2nd Edition[ M]1. IRRI, Loe Banos, Manila:
Philippines, 1997:181.

[3] Guerra L C, Bhuiyan S I, Tuong T P, et al. Producing more rice with
less water from irrigated systems[ M]. Colombo, Sri Lanka: SWIM
(System - Wide Initiative on Water Management) Paper 5, 1998,

[4]) BR%, % B RARPEABIM). LR L/E KL, 2007.

[5] BBV HEEXKBEHFIAN®RELI). + ERHXk,2008,
(1):1—3.

[6] RX¥,AUB.ZER. ¥ BEABREKITRLEARENTS




260 FRBR WP Fw

Br32(3]. AR B ,2007,40(2) :250—257. [13] Pantuwan G, Fukai S, Cooper M, et al. Yield response of rice (0-
[7) 4Rposek, 3 L, JEER . PEBREHAXAKBBRRIFFREY ryza sativa L.) genotypes to different types of drought under rainfed
ARGRBI]. HEREH B F],2003,5(1) :31—35. lowlands. 1. Grain yield and yield components[J]. Field Crops Re-
[8] MaJ, ZhuQS, Ma W B, et al. Studies on the photosynthetic charac- search, 2002,73(2 - 3) :153—168.
and assimilate’ s lation and formation in heavy [14] Venuprasad R, Lafitte H R, Adin G N. Response to direct selection
panicle type of rice [J]. Agricultural Sciences in China, 2003,2(6): for grain yield under drought stress in rice{J]. Crop Science, 2007,
602—608. 47:285—293.
[9] HIDE,RME KFTHRMKBEKRY =RABKERE [15] ERB,EMAR,KXE. % FAREFHBTRY AN KB™
WE AL BRFELT). h E R ,2007,(5) : 1—4. B5@KkBEROER[T]. HEKBRE,2007,21(6):643—
[10] Lilley J M, Fukai S. Effect of timing and severity of water deficit on 649.
four diverse rice cultivars. [l. Phenological development, crop [16] BPEX, kWY, FHEE, S REZUYPAIHEKBEK
growth and grain yield [J]. Field Crops Research, 1994,37(3): RHRTRAEHE[I]. FHRLKEEER,2004,26(3):237—
225—234, T2l
[11] Wopereis M C S, Kropff M J, Maligaya A R, et al. Drought-stress [17] 1 #,% ¥, 0A, % . 453500 + 00k 4 o we oy 2 %8 K
responses of two lowland rice cultivars to soil water status[J]. Field BERSRRNEEEREBFRAJ]. EY ¥R, 2008, 4
Crops Research, 1996,46:21—39. (2) :268—276.
[12] Boonjung H, Fukai S. Effects of soil water deficit at different growth [18] #HH#®.T ¥ EWE,%. FAEMKFRMKBEALH &
stages on rice growth and yield under upland conditions. 2. Phenolo- AEERATRGERE]T]. /¥ ,2008,34(3) :486—495,
&Y+ biomass production and yield[J]. Field Crops Research, 1996, [19] Xied, FaF X4, %, 290K S K BEBERM
48:47—55. = RAOEWR[I]. P EKBFF,2006,20(4) :417—423.

The effect of drought stress on yield and panicle traits of different type
super rice varieties during panicle initiation to grain filling stage

ZHANG Wei-xing''?, ZHU De-feng', LIN Xian-qing', ZHANG Yu-ping',
CHEN Hui-zhe!, ZHU Zhi-wei'*?
(1. China National Rice Research Institwte, Hangzhou, Zhejiang 310006, China;
2. Rice Product Quality Inspection and Supervision Center, Ministry of Agriculture, Hangzhou, Zhejiang 310006, China)

Abstract: With experiment cultivated in pots and contrived simulation of drought stress, method to determine soil
moisture by electronic balance (made in Shanghai) and W.E. T Sensor(ML2x type, made in USA), the effect of drought
stress on panicle traits and yield components of different panicle type rice varieties (more or middle grains per panicle)
was studied. The results showed that middle level drought stress of different stage from panicle initiation to grain filling
had various degree of influence on rice panicle characteristics, yield and its components, and caused the reduction of
grain yields (more than 20% of each variety) . Water treatment from 15 to 30 days after panicle initiation had the greatest
influence, followed by 0 ~ 15 d and 15 ~ 30 d after flowering, however, 0 ~ 15 d after panicle initiation had the least in-
fluence. Compared with normal water supply, drought stress during panicle growth and development stage led to panicle
length decrease obviously and numbers of the secondary branches and total spikelets per panicle reduce significantly, and
drought stress during grain filling led to great reduction of filled grain numbers, fertility rate and 1000-grain weight,
which caused the reduction of grain yields. The affecting degree of drought stress on panicle traits and yield components
varied from these varieties because of different sensitivity to water stress, and the influence on super rice varieties was
less compared with common hybrid rice variety (Shanyou 63) in general The rice varieties with more grains per panicle
(eg. Guodao 6, Liangyoupeijiu and Il you 7) showed lower degree influence of drought stress on yield components and
panicle traits than those with middle grains per panicle (eg. Tianyou 998, II you 602 and Shanyou 63).

Keywords: super rice; drought stress; yield and its components; panicle straits



