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Effects of soil water deficit at growing stages on yield formation of
double-cropping super indica rice

QIAN Yin-fei, QIU Cai-fei, SHAO Cai-hong, CHEN Xian-mao, GUAN Xian-jiao, CHEN Jin,
XIE Jiang, DENG Guo-qiang, PENG Chun-rui
( Soil and Fertilizer & Resources and Environmental Institute , Jiangxi Academy of Agricultural Sciences / Key Laboratory
of Crop Ecophysiology and Farming System for the Middle and Lower Reaches of the Yangize River, Ministry of Agriculture
/ National Engineering and Technology Research Center for Red Soil Improvement , Nanchang , Jiangxi 330200, China)

Abstract: We aimed to investigate the effect of soil water deficit at different growing stages on growth and yield for-
mation of double-cropping super indica rice by pot experiments. The result indicated that soil water deficit had significant
effect on plant height of double-cropping super indica rice during the early growing period in particular the jointing-boot-
ing stage, with the largest effect on plant height. Early rice decreased by 4.53% ~ 11.1% in plant height, and the late
rice 3.09% ~ 10.04% . Plant height was declined with the soil water deficit degree, but that in late growing period had
smaller effect. The leaf, ear, root weight and total dry matter accumulation of double-cropping super rice with soil water
deficit at different growing period were lower than shallow water irrigation (CK), and the accumulation reduced with the
soil water deficit, and root/shoot ratio varied similarly. On the other hand, soil water deficit promoted the growth of the
stem and sheath to some extent and showed a compensatory effect. The yield of the double-cropping super indica rice un-
der the soil water deficit was lower than the CK, and it decreased with the soil water deficit. Grain yield was significantly

affected by the soil water deficit, with an order of the jointing-booting stage > effective tillering stage > heading-flores-
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cence stage > invalid tillering stage > milky stage for the early rice, while that for the late rice was jointing-booting stage

> heading-florescence stage > effective tillering stage > milky stage > invalid tillering stage. In addition, the effect of soil

water deficit on the effective panicle number during effective tiller stage and spike number during jointing-booting stage

was the greatest, mainly causing yield reduction.

Keywords: double-cropping super indica rice; soil water deficit; grain yield
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Fig.1 Effect of water deficit on plant height at different growing stages
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Table 1  Effect of water deficit on dry matter accumulation at the maturity stage

[ES b ¥ T Dry matter accumulation/ (g pot™") MR
Season Treatment - leaf 2548 Stem T Ear # Root B3t Total Root/shoot ratio
SIL 16.74d 23.27ij 57.37b 6.11c 103.49de 0.063¢
SIM 15.45g 27.51f 54.71e 5.71de 103.38de 0.058ef
S1H 14.82i 26.26g 46.11 4.94f 92.12h 0.057f
S2LL 17.4b 20.07k 56.02¢ 6.14c 99.63f 0.066b
S2M 17.83a 22.52j 55.32d 6.06¢ 101.73e 0.063¢
S2H 16.32f 27.66f 53.58f 5.84d 103.4de 0.06de
S3L 15.48¢ 28.07ef 52.89¢g 5.76d 102.2e 0.06de
A5 S3M 14.25j 24 .17hi 43.06k 4.58¢g 86.06i 0.056f
Early rice S3H 13.81k 24.32h 35.141 3.61h 76.88; 0.049h
AL 17.2¢ 28.84e 57.24b 6.34b 109.62c 0.061cd
AM 16.54e 31.73¢ 50.97n 5.58e 104.82d 0.056f
S4H 15.36gh 30.73d 4.8 4.84f 95.73¢ 0.053g
S5L 16.55¢ 31.69¢ 58.8a 6.46b 113.5b 0.06de
S5M 16.34f 35.81b 55.41d 6.1c 113.66b 0.057f
S5H 15.2h 41.24a 53.5f 5.84d 115.78a 0.053¢g
CK 17.43b 20.65k 58.8a 6.82a 103.7de 0.07a
S1L 19.12¢ 25.12¢f 62.63d 8.55¢ 115.42bc 0.08de
SIM 18.43de 25.38def 57.85g 7.9%e 109.6d 0.078efg
SIH 16.34h 23.66f 48.541 6.83g 95.37¢g 0.077fg
S2L 19.43a 17.42h 64.72b 8.8b 110.37d 0.087a
S2M 19.34ab 20.53g 64.81b 8.73b 113.41c¢ 0.083bc
S2H 18.54d 25. 14ef 64.02¢ 8.74b 116.44ab 0.081cd
S3L 17.45g 23.77ef 55.27j 7.67f 104. 16f 0.079def
WS S 16.48h 23.11f 46.45m 6.56h 92.6h 0.076¢h
Late rice S3H 15.26i 27.49¢d 37.23n 5.48i 85.46i 0.069i
4L 18.36de 26.08cde 60.72f 8.3d 113.46¢ 0.079def
AM 18.12f 27.96¢ 55.67i 7.69f 109.44d 0.076gh
S4H 17.33g 32.87a 49.32k 6.93g 106.45¢ 0.071
S5L 19.12¢ 25.03ef 62.72d 8.55¢ 115.42be 0.08de
S5M 18.46de 30.17b 60.98e 8.34d 117.95a 0.076gh
S5H 18.34e 30.55b 56.8%h 7.83ef 113.61c 0.074h
CK 19.22bc 20.81g 66.63a 9.06a 115.72b 0.085ab

TE A AR A RN FRER R A BRI 22 52 .2 (P < 0.05), 1o

Note: Different small letters represent significant difference at P < 0.05 levels. The same as below.
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Table 2 Effect of water deficit on yield and its components at different growing stages

e e ﬁﬁ%ﬁ ?%*E%%I 'é%ﬁ?{?ﬁ( BER TR E F’:%
Season Treatment Panicle per Splkﬁl‘, per Spike per S-FP 1000 - GW Ylel({
pot panicle pot /% /g /(g' pot )
SIL 26.5f 112.4b 2083.9f 73.5b 26.3ab 53.3deCD
SIM 24.6h 113.6ab 2790.5j 73.6b 26.4ab 50.2hF
SIH 21.5i 114.5a 2467.2m 73.6b 26.5ab 43.9jH
Sl 24.2 113.5 2747.2 73.6 26.3 49.1
S2L 26.7e 109de 2911.7g 75.5a 26.2bc 53.6dC
S2m 26.5f 108.7de 2880.3h 75.6a 26.3ab 53eD
S2H 25.6g 108.1e 2763 .3k 75.6a 26.4ab 51.2fE
2 26.3 108.6 2851.8 75.6 26.3 52.6
S3L 26.5f 108.3e 2865.61 72.6d 26.3ab 50.6gF
3 S3m 25.6g 102. 1f 2609.21 68.2i 25.7ef 411)
Eai*i(:e S3H 24.7h 94.5g 2329.7n 64.4j 25g 33.2mK
S3 25.6 101.6 2601.5 68.4 25.7 41.6
S4L 27.8c 113.2b 3145.5bc 71.6f 26.2bc 55.2¢B
S4M 27.6d 109.8cd 3029.1e 68.2i 25.8de 49.1iG
S4H 26.7e 107.7e 2869. 1hi 64.3] 25.6f 43.1kl
S4 27.3 110.2 3014.6 68 25.9 49.2
S5L 28.5a 111.1c 3163a 72.4e 26.3ab 56.2bA
S5M 28.4a 110.7¢ 3137.8¢c 70.4g 26.1c 53.3deCD
S5H 28.2b 109.8cd 3099. 1d 68.6h 25.9d 51.2fE
S5 28.4 110.5 3133.3 70.5 26.1 53.6
CK 28.5a 110.6¢ 3156.6ab 73.3¢ 26.2bc 56.6aA
SI1L 25.1i 135.6b 3406 . 8i 69.3¢ 27.4ab 60.3cC
SIM 23.2j 136.5b 3160.2k 71.4b 27 .4ab 55.3eE
SIH 18.3k 138.5a 2536.4m 73.5a 27.5a 46.4il
S1 2.2 136.8 3034.5 71.4 27.4 54.0
S2L 27 .4cd 131.9efg 3617.5de 67.4f 27.3b 62.3bB
S2M 27.5bc 131.6fg 3614.8e 68.3e 27.3b 62.2bB
S2H 27.3de 131.4fg 3589.4f 68.5d 27 .4ab 61.9bB
2 27.4 131.7 3607.2 68.1 27.3 62.1
S3L 27.1f 130.6g 3542.4¢ 62.4j 26.1e 53.2¢G
B S3M 26.7g 126.4h 3369.1j 56.7m 25.5g 44.2j)
Laﬁij*li?ce S3H 25.6h 122.3j 3129.51 52.2n 24.4h 35.5kK
S3 26.5 126.5 3347 57.1 25.3 4.3
SAL 27.7a 133.3cd 3686.9a 64.4h 26.1e 58.4dD
SAM 27.6ab 130.8g 3612.2¢ 61.2k 25.9f 53.44G
S4H 27.6ab 125i 3443.9h 58.41 25.6g 47.2hH
S4 27.6 129.7 3581 61.4 25.9 53
S5L 27.5be 133. 1cde 3664.7b 65.6g 26.6¢ 60.3cC
S5M 27.4cd 134.2¢ 3673.3b 63.9i 26.5¢cd 58.6dD
S5H 27 . 2ef 133.3cd 3629¢d 61.3k 26.4d 54.5fF
S5 27.4 133.5 3655.7 63.6 26.5 57.8
CK 27.5be 132.5def 3639.7¢ 68.4de 27.3b 64.4aA

FAVBAR I AT /NS BRI R R P <0.01 Rl P<0.05 KT 5 835,

Note: Different large and small letters represent significant difference at P <0.01 and P <0.05 levels.
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Table 3 Correlation and pathway coefficients among yield components

; . AR RIS 3 B A Y ION R X
T 41 e )i Relative coefficient among yield components P_Y P.- X,
Rice type Factors ! ! ;
1ee e actors X, X, X, X Y(5277) Effect for Y Effect for X3
H R Effective panicles( X,) 0.119 0.880" * -0.075 0.08 0.615" 0.823
HKIEL Grains per panicle( X,) 0.576" 0.581" 0.832° % 0.741% " 0.479
Jope. BBAEEL Total amount of spike( X3) 0.218 0.465 0.862" " 0.738
Farly rice 455923 Seed setting( X,) 0.901 0.681 0.486
TR 1000-grain weight( Xs) 0.818" " 0.037
db[ﬁ‘ ’%
| Tﬁh . . 0.002 0
Residual path coefficient( Pe?)
H R Effective panicles( X,) - 0.464 0.946" " -0.448  -0.298 0.362 1.116
TR Grains per panicle( X,) -0.153 0.881°" 0.821"* 0.573" 0.365
Wi BBAEEL Total amount of spike( X3) -0.181 -0.035 0.612" 0.726
Late rice S Seed setting(X,) 0.963" " 0.660" " 0.588
FRLE 1000-grain weight( Xs) 0.752" * 0.212
TPl 43 A5
Mt 0.008 0.001

Residual path coefficient( Pe?)

TE: Roos=0.497, Ry o = 0.623; % , % » FREF/HE P<0.05 Fl P<0.01 /KF,
Note: Ry 05 =0.497, Ry.01 =0.623; * , * * represent significant difference at P <0.05 and P <0.01 levels, respectively.
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