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WEI Xiaoshan''* | LIANG Jianwei', ZHANG Jisheng' >, TONG Tianyi'' >, HUANG Suihua''*,
MO Zhaowen'' >, TIAN Hua''*, PAN Shenggang''?, DUAN Meiyang' >, TANG Xiangru' *
(1. College of Agriculture, South China Agricultural University, Guangzhou 510642, China;

2. Scientific Observing and Experimental Station of Crop cultivation in South China, Ministry
of Agriculture. P. R. China, Guangzhou 510642, China)

Abstract; This study aimed to investigate the suitable irrigation technique with high yield and good quality. With
scented rice varieties Xiangyaxiangzhan and Meixiangzhan 2 as experimental materials, effects of water use efficiency,
yield and quality formation under five water management modes (traditional flooding irrigation (CK), alternate wetting
and moderate drying irrigation (W1) , and drying and moistening irrigation( W2) , natural replenishment irrigation( W3) ,
alternate wetting and severe drying irrigation (W4 )were analyzed by pot experiment. Compared with controls, in terms of
ivory fragrance of W1 and W2 treatment could effectively improve the leaf net photosynthetic rate, yield components and
rice quality, production increased by 8.23% and 11.24% , and water use efficiency increased by 24.35% and 19.94% ,
while the W3, W4, processing the yield components and rice quality significantly reduced, and yield reduced by
24.32% and 17.57% , in the case of Meixiangzhan 2, W1 and W2 treatment could effectively improve the leaf net photo-
synthetic rate, yield components and rice quality, output control effectively increased by 0.05% and 6.99% , the yield
components and rice quality of W3 and W4 treatment were significantly reduced, the yield was significantly decreased by
27.07% and 17.61% , and the water utilization rate was decreased by 3.22% . It could improve fragrant rice yield and

rice quality, water excessive stress on rice yield and photosynthetic parameters, rice quality all had adverse effect,
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so the control of rice water requirement a key period of booting stage, filling stage and the water requirement of

threshold, it is an important factor to improve water use efficiency, yield and rice quality.

Key words: Fragrant rice; Irrigation mode; Yield composition; Yield and quality; Water use efficiency
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Tab.1 Effects of different irrigation methods on yield and composition factors of fragrant rice

il VST €5 A Y ) AL ESR/ % TR/ g e/ (g/ )
Cultivar Treatment  Productive panicles Grains per panicle Seed setting rate 1000-grain weight Harvested yield
G CK 34.19 £2.15ab 87.56 +0.46b 68.42 +0.75a 17.78 +0.38h 31.93 +1. 18ab
Xiangyaxiangzhan W1 33.67 £0.17ab 84.90 £5. 54bc 70.39 £0.40a 18.50 £0. 17ab 34.56 £0.49a
w2 35.00 +2.89%a 115.52 +1.85a 64.17 £1.04b 18. 18 +0.22ab 35.52 £2.88a

W3 26.83 £1.74b 76.33 £1.74c¢ 55.71 £0.33¢ 19.31 £0.12a 24.16 £1.06¢

W4 33.33 £3.33ab 88.34 £4.55b 57.95+1.11¢ 19.04 +0.78ab 26.32 £0.98bc

EEL25 CK 35.52 +3.03a 77.13 £3.56bc 69.44 £5.6ab 17.63 £0.07b 32.86 £0.98a
Meixiangzhan 2 W1 37.87 £1.57a 73.79 £2.09¢ 75.63 +1.23a 17.07 0. 03b 32.88 £0.83a
w2 36.33 £0.88a 91.38 +4.18a 62.53 £2.55be 19.04 £0.78a 35.16 £0.81a

W3 27.02 £0.99b 87.05 £3.51ab 55.43 £0.11¢ 17.88 +0.21ab 23.97 £1.37¢

W4 35.00 £2.89a 89.89 £3.34a 55.68 £2.75¢ 18. 18 +0.22ab 27.08 +0.36b

T [ —3/ING TR R R R 26 5 35 (P <0..05,LSD #i8) , %2 [A],

Note: The same column with different lowercase letters means significant difference( P <0.05). The same as Tab. 2.
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Tab.2 Effects of different irrigation methods on composition factors of fragrant rice quality

o W ke wgbke  EARV% HEER/%  ERRRS EAK/% Kt
Cultivar Treatment  Brown rice Head milled rice Protem‘mass Amylosej mass Percenlage of Chalkiness Lenglh‘w“ldth
fraction fraction chalky rice degree ratio

LA CK 77.20 £0.26a  47.58 £0.38b  7.57+0.03b 18.50 £0.06a  4.00 =0.58h 0.53+0.07b  3.41£0.05b
Xiangyaxiangzhan W1 75.35£2.47a 52.28+1.90a  8.07+0.03a 1770 £0.12b  2.33£0.33¢ 0.39£0.03bc  3.63 £0.00a
w2 75.35+2.47a 52.28£1.90a  6.83£0.07e 18.73 £0.22a 1.67£0.33cd  0.28£0.09¢d  3.62 £0.02a

W3 78.36£0.17a  52.15+0.73a  7.00+0.06d 18.77£0.09a  9.67£0.33a 1.96£0.07a  3.44 £0.02b

W4 78.23£0.19a  43.55£0.27¢ 7.30 £0.00¢ 18.83 £0.03a 1.00 £0.58d 0.14+£0.09d  3.68 £0.03a

FEh25 CK 79.76 £0.13¢  58.90+0.10c ~ 7.33+0.03b 18.50 £0.10a  3.67+0.33b 0.45+0.03b  3.31£0.02b
Meixiangzhan 2 Wi 80.79£0.15b  59.72£0.19b  6.97£0.03d 18.10£0.15a  7.00 £0.00a 1.35£0.16a  3.26£0.01c
w2 82.1520.01a  62.35+0.06a  7.47£0.03a 17.570.17b  0.33£0.33¢ 0.02+0.02¢  3.3920.01a

W3 79.50 £0.07¢  54.52£0.07¢ 6.97 £0.03d 18.37+0.12a  3.33£0.33b 0.58+£0.02b  3.34£0.01b

W4 78.78 £0.05d  58.29£0.16d  7.20 0.06c 18.43 £0.09a 1.00 £0.58¢ 0.12+0.06c  3.4320.01a
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Fig.3 Effects of different irrigation methods on the transpiration rate of fragrant rice leaves
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Fig.4 Effects of different irrigation methods on water use efficiency of fragrant rice
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