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PO 7515 30 mgkg ' \ ( NP) (LP) (MP) (HP);
( 875 ¢ pat” !, 2450 g pot™ ) 80%
60% . (HW) (MW) (LW)
13
; 30d 60 d (164 d) 3 ,
70°C 24 h,
2
21
211 1 , 100%
81. 4% ~ 101. 9%, 95%; 74.9% ~ 99. 5%, 89.1%; 38 9% ~
73. 3%, 57 4% 100% , 88. 0% ~
122 6%, 97 9% ; 56.5% ~ 91. 2%, 75. 36% .
, 30d , 60 d :
. , 30d ,
[56]
1 (gpot™')

Table 1 Total water consumption in seedling stage and whole stage of paddy rice grown in aewbic soil

) Seedling 2) Seedling Whole stage
Papplied 1y MW HW LW MW HW LW MW HW
NP 1358.7¢¥ 1431 0de 1489.3de 29947j 40827h 39127i 17009  30381f 30 09f
P 16023cd 18790 1902.3b 472975 6966 3e 7916.3b  32724f 45 %4cd 48 T66abe
MP  17287bc 2152 G 175.0bc 54057 739700 8169.0a 41362  45032cde 50 117ab
HP  1850b 22233 215%7a 55067 76800c 8023.3b 43709de 46 168bc 32315
(P) p< 0.01 p<0.01 p< 0.01
(W) p< 0.05 p<0.01 p< 0.01
Px W p< 0.01 p<0.01 p< 0.01
1) 30 d; 2) 60 d; 3) ( Duncar’ s) p< 0. 01
212 1 , (5
13 ~6 26 ) (6 27 ~8 29 ) (8 29 ~10 22 )
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Fig. 1  Water consumption dynamics of paddy rice under different levels of P applied
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213 2 s 12.5% ~ 18 4%,
61. 6~ 197 4g pot™ '; 53.3% ~ 68 9%, 145. 4~ 586 7g pot~ ';
16. 4% ~ 33. 3%, 85. 9~ 199. 1g pot™" > >
2
Table 2 Water consumptions at different stages of paddy rice grown in aerbic @ndition
- n 2) 3)
In eadier period of In bbuwisling period of In hter period of
Level experiment experiment experiment
of P
and
water (%)
applied Total (%) Total (%) Total In total
consumption  In total Average  corsumption  In total Average  consumption consumption  Average
of water  consumption (g pot™! of water ~ consumption (g pot™! of water of water (g pot™!
(g pot™ 1)  of water Y (gpot™ )  of water a1 (gpot™) a1
HR-HW  7893.0 15. 1 175 4 34480.2 659 547.3 9M2 | 19.0 177.5
HE-MW 8881.3 18. 4 197 4 30661. 9 63 7 486.7 8624 1 17.9 154 0
HE-LW  7593.0 18.3 168 7 2638.5 547 35%9.3 11147 4 26.9 199 1
MPHW  7390.2 14.7 164 2 34525. 4 68 9 548.0 8201 1 16.4 146 4
ME-MW  7387.2 16. 4 164 2 28724.7 63 8 455.9 8919 4 19.8 159 3
MB-LW  7438.5 18.0 165 3 2173.4 536 35.0 11749 4 28.4 209 8
LEHW  6101.5 12.5 1356 31736. 1 651 503.7 10928 2 22.4 1951
LBEMW  6808.2 14.8 151 3 30749. 4 66 9 488. 1 8406 2 18.3 150 1
LE-LW 6029. 8 18.4 134 0 19196. 1 58 7 304.7 7498 2 22.9 133 9
NE-HW  4004.7 13.3 89 0 16057.2 533 254.9 10036 4 33.3 179 2
NEMW 3803.0 12.5 845 17009. 9 56 0 270. 0 9568 1 31.5 170 9
NE-LW 343.0 17.9 67 6 9157.2 538 145. 4 4808 1 28.3 859
15 B3 ~6 26 ;2)6 27 ~8 29 ;3)8 30 ~10 22
7 i ’ (78]
22
s 30d s
) 5 > > s

60 d
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[9~11]
3
TaHe3 Water use efficiencies in shoots and seeds of paddy rice of pot culture(g L™ ")
Shoots Grains
Level ) Seedling 2) Seeding Whole stage Whole stage
of P
applied [y MW HW LW MW HW LW MW HW LW MW HW
NP 0248 032d 025d 0.76d 0.59d 0.70d 0.68d 065 06ld 0.37d 0.35d 053¢
LP 0. ®c 08bc 07lc 1.9Ra 1.60b 1.3lc 1.00a 09lab Q7c¢ 0. .76a 0. 3%c 0O 6lbe
MP 0.97ab 103b 1QRab 2 08a 1.56b L46bc 1.00a 095b 08bc 0.77a 0.76a 0O 70ab
HP 1. 12a 1L 0%b 1 06ab 1.8a 1.65b 1.30c 0.98 098  08abc 0.76a 0.80a 0 &Kab
(P) p< 0.01 p< 001 p< 0.01 p< 0.01
(W) p=0.12 p< 00l p< 0.01 p=0.76
Px W p=0.59 p< 001 p= 0.26 p< 0.01
1) 30 d;2) 0 d; 3) (Duncan’ s)p< 0 01
4 0~30d ,
31~ 60d ,61~ 164 d , H
,0~30d ,31~ 60 d 61~ 164 d ;

[10, 12]

[13]
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Table 4 Water use efficiencies of different growth stages of paddy rice grown in aerobic wndition(g L™ 1)

0~ 30d 31~ 60d 61~ 164d
Level of P applied LW MW HW LW MW HW LW MW HW
NP 0. 40a 0 50a 0 39a 1. 65 1 45 1 39 1. 41 1.30 1. 4
Lp 0. 94a 1 2la 0 Pa 3.56 2 81 237 2. 08 1.73 1. 68
MP 1. 25a 1 45a L Ra 3.35 275 22 2.8 2.08 1. 80
HP 1.43a I 6la 1. 0a 3.18 274 207 2.4 2.10 1. 88
3
( ) )
P > >
1 ,1998. 222~ 232
2. s s . . ,2003,14(3): 39~ 404
3. , ) . . , 2001,
7(3): 47~ 53
4. s s . . ,2002, 3: 70~ 76
5. s . . ,2000,32(3): 165~ 166
6. , 1996, 33(3) : 308~ 315
7. s , . . , 199, 29(4) : 67~ 74
8 HeY Q, Zhu Y G, Smith S E. Interactions between sol moigure content and phosphorus supply in spring wheat plants grovn
i pot culture. Joumal of Plant Nutrition, 2001, 25 (4): 913~ 925
9. R s . . ,2002, (2):4~7
10. . . : , 1999
11.  Willet I R, Higgens M L. Phosphorus sorption by reduced and re oxidizd rice soils. Aust. J. Soik Res., 1978, 16: 319~
326
12. s . . , 1997,
3(1): 61~ &8
13. Li FM, Song Q H, LiuH S, et al. Effects of pre-sowing rrnigation and phosphrus application on water use and yield of spring

wheat under semi-arid conditions. Agricultural Water Management, 2001, 49:173~ 181
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EFFECT OF SOIL MOISTURE AND PHOSPHORUS SUPPLY ON WATER
CONSUMPTION AND WATER USE EFFICIENCY BY PADDY RICE
CULTIVATED IN AEROBIC SOIL

He Yuar qiu"? Shen Qitong' Wang Xingxiang® Li Zhiming®
(1 College ¢ Resources and Erwironmertal Sciences, Naying Agriculture University, Narging 21005, China )

(2 Institwte " Soil Science, Chinese Academy ¢f Saences, Naying 210008, China)
Sunmary

A pot culture experiment was carried out in glasshouse to investigate effect of soil moisture and phos-
phorus ( P) on water consumpt ion and water use efficiency by paddy rice aultivated in aerobic soil. The re-
sults obtained were as follows. Soil water and P fert ilization rate had significant effed on water consump-
tion and water use efficiency by paddy rice, and there was also a significant interaction between them. The
highest water consumption is at middle soil moisture to high soil moisture and middle P supply to high P
supply. Thus, water consumption percentages in the total water consumption during the whole growth
stages were 15% ~ 18%, 63% ~ 68% and 16% ~ 21% at early growth stage, middle growth stage and
later growth stage, respectively. The highest water use efficiency( 1.25~ 1. 60 g L™ ') by rice in seedling
period was got at low to middle soil moisture and low to middle P supply while the highest water use eff+
ciencies by rice in middle( 2. 22~ 3.56 g L™ ') to later stage (1. 68~ 2. 08 g L™ ') were found at low to
middle soil moisture and middle to high P supply. The order of water consumption and water use efficiency
by rice in different growth stages were as follows: growth middle stage> later stage> early stage. The re-
sults obtained in this experiment culd provide the theoretic base of water and P management of paddy rice
grown in aerobic soil in the southern hillock areas of China.

Key words Water, Phosphorus, Paddy rice cultivated in aerobic soil, Water use efficiency



