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Table 1 Total requirement of water for rice grown on upland soil mulched with straw

/
Treatment Evapotranspiration Transpiration Transpiration/
(L pot™ 1 (L pot™ 1 evapotranspiration( % )
TO 75 1%£1. 3d 46. 7 6.2
T1 86 5%1. 7a 58. 1 67.2
T2 82 0X1. 3be 53. 6 65. 4
T3 80.3E1 9¢ 51.9 4.6
T4 79.81t2 4c 51. 4 4. 4
TS 85.0%2 3ab 56. 6 6. 6
CK 28.4%0 7 0.0 0.0
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Fig. 1 Effed of different nitrogen forms on transpiration of Fig 2 Mean daily tempematire during rice growing dage
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Fig 3 Effect of different forms of nitrogen on rice biomass, grain yield and root mass
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Table2 Effect of different nitrogen forms on water productive efficiency (WPE) of rice(kg m™?)

WPE of evapot ranspiration

WPE of transpiration

Treat D Relative Crai Relative D Relative Crai Relative
atte € atts :
ment & m‘i ;:r value . rdl_ng value R m‘i ::r value . ”l_ng value
(kg m™") (%) (kgm™~) (%) (kg m™") (%) (kgm™”) (%)
TO 2. 15¢ 99.6 0. 95d 910 3.45¢cd 107.8 L ¢ 98.5
Tl 2. 15¢ 100. 0 1. Mbed 100 0 3.20d 100.0 1. 4be 100. 0
T2 2.37ab 109.9 1. 12abce 108 1 3.58hc 11.8 1. 70ab 110.0
T3 2.51a 116. 6 1. 16a 111 8 3.96a 123.5 L 83a 118.4
T4 2.47a 114. 4 1. 15ab 110 7 3. 82ab 119.3 1 78a 115.4
T5 2.22be 102.9 1. 03cd 99 3 3.33cd 104. 0 1. 55be 100. 3
F 6.71"" 5. 04" 7.93"" 48
23
231 , 4
NO3;—N
B a s b 2 ,NO3-N 50%
s a NHi-N ; 3 ,NO;-N T5% s
a NHi-N ,  NO3-N 50% s b
NHi-N ; 4 s NO3-N a NHi-N



898 40

) NO3-N ) b ) NHi-N NO3-N
b NHi-N
M Chlb
_Lof 1o, _1op
oot 0.5 H o 0.8 o 0.8
Eu Eu Eu
e 0.6 H T M 0.6H E & 0.6H
i % : % -
S¥ o4l S T o4l SE 04l
E = =
0.2 2 0a2f Y 2f
ol ot ot
TO T1 T2 T3 T4 TS5 TO T1 T2 T3 T4 TS TO TI T2 T3 T4 TS
47 %8 Treatment 4t 2 {% & Treatment 4 B £ 8 Treatment
a {8 2 0 Second leaf b {8 3 ®f Third leaf ¢ {8 4 ™ Fourth leaf
4

Fig. 4 Effect of different forms of nitrogen on chlorophyll content in leaves

232 3
, 3 3 €0, 13.9
Bmo m™2 s l, s s
3 , NO3-N
NH;-N  NO3-N 3 0, 23.3
Bmol m™ 2§ NHi-N  NO3;-N C02185  17.9 Hmol m™ 257!
3 3

Table 3 Effed of different nitrogen forms on photosynthesis rate of last three functional leaves

Phot osy nthesis rate(CO, Bmol m™2 s 1)

Treatment Flag leaf 2 Second leaf 3 Third leaf
TO 16 2£2. 5 15.3£3.7b 13.9£2 9b
Tl 19 8%2. 1b 19.1£2. 0ab 18.5£2 5ab
v 20 6X3. 3ab 20.2%3.8ab 20.4%3 8a
T3 223%1 % 23.7%3.6a 23.3%3 2a
T4 23 0F2. 2a 2.8%2.3a 19.7£2 6a
T5 22 433, 7a 20.5%3.9ab 17.9%4 1ab
F 2. 68 2 40 279
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WATER UTILIZATION BY RICE GROWING IN AEROBIC SOIL SUPPLIED
WITH DIFFERENT RATIO OF NH;—N AND NO;-N

Qian Xiae- qing  Shen Qtrong Xu Gue-hua
( College  Resources and Emwironmental Sciences, Narjing Agriculurd University, Nanjing 210095, China)

Summary

Rice ( Oryza sativa L) had been traditionally recognized as the typical plant preferred NH;-N as its
N source. But more and more reports have shown that plant growth and yield is superior on mitures of
NH;-N and NO3-N compared with provision of either nitrogen alone and only a few species actually per
form well when NH—N was provided as the only N source. NO;—N had bewme the impoitant N source for
rice crop cultivated in aerobic condition because of most the inorganic N in soil existed in this fom. To
evaluate the effects of mixed nitrogen nutrition on growth and water use dficiency of rice cultivated in aere-
bic condition, a pot experiment was conducted under different rates of NHi=N and NO3—N application
from 3 leaf stage to earring stage of the crop. The mixed nitrogen solution of NH{—~N and NO;—N was
carefully injected into Typicud+ Alluuvic Primosols in pot every other two days a the ratio of 100/ 0,
75/25, 50/ 50, 25/ 75 and 0/100. The amount of water irrigated everyday photosynthesis rate of functional
leaves and yield of rice were measured and counted.

The results showed that the total requirement of water by rice could be significantly reduced by proper
application of NH}—N and NO;—N in aerobic cultivation. Meanwhile the photosynthesis of the functional
leaves after earring was improved greatly and the dry matter and grain produd ive efficiency of waer by
transpiration was raised by utilization of NO3—N at a suitable ratio. The highest biomass production and
maximum grain yield was obtained when 50% of nitrogen fertilizer as NO;—N was applied. Both root
weight and ratio of root and shoot would be reduced when the proportion of NO3—N was 250% .
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