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(105°38'08" E, 29°17'59" N) 15 cm) 1
(0~
F1 A TIER A IERR
Table 1 Basic fertility of tested soil
pH (g/kg) (g/kg) (mg/kg) (g/kg) (mg/kg) (g/kg) (mg/kg)
4.88 13.8 12.0 113 1.14 108 0.4 21
1.2 150(N2) 200(N3) kg/hm® 3 (D) DI
127( ( 10 =75 25 D2
) 2015 3 6 4 ( =75 25 (P,05
13 45 27 cm % 20 cm 75 kg/hm?) (K,0 105kg/hm?)
(W) 13m* 3
N) (D) - 53.5 cm 86.5 cm
2 (W) (W1)
8 8
(W2) ( )
4 ( N ) (D (Tmin) (Tmax)
0(CK W1 CK1 W2 CK2) 100(N1) ( D
YTw —r T +o0ee T, T e
35+ 50 |
g 60 |
ME* 40
&
20 |
. Iy
4-13 5-13 6-13 7-13 4-13 5413 6-13 7-13
H(-H) A (A-H)
1 KEEFHESIRQ)FEKE®B)
Fig. 1 Changes of temperature (A) and rainfall (B) during rice growth stage
1.3
20d 2 10 2
2.1 127
5 ( 2 127
(P<0.01)
(CK)
13.5% WIN2D2( + 150 kg/hm* +
=75 25) 8 988 kg/hm’ WINID2
WIN3D2 (P>0.05)
(
3) (W) (N)
1.4 (WxD) (WxN)
DPS 7.05 (NxD) (WXNxD)
Excel (LSD) 127
(P<0.05  P<0.01) (P=0.0505)

http://soils.issas.ac.cn



4 127

681

N3>N2>N1 N3 N2 127
D2>D1 127
2.2 127
(2
127
127
( 3 2A
127
127
127 2B
127
127
127
( 9 127 100 kg/hm” =75 25
127 100 kg/hm? =75
25
2.3 100 kg/hm®
3
F2 FELETHER 127 ~ERBREMHZELRER
Table 2 Multiple comparison of rice yield and panicle-grain structure of Jingyou 127 under different treatments
(X 10*/hm?) (X 10*/hm?) (cm) (%) (2 (kg/hm?)
CK1 325h 222 g 25.02 be 79.97 a 29.41 ab 153 cd 7946 f
WINIDI 401 de 244 de 2492 ¢ 75.47 cdef 29.10b 156 bed 828le
WINID2 411 cde 246 de 26.07 ab 79.82 ab 29.72 ab 158 abc 8969 a
WIN2DI 421bcd 252 cd 25.11 be 76.57 abcdef  29.68 ab 153 cd 8759 be
WIN2D2 427 be 262 be 25.74 abc 78.79 abc 29.72 ab 149d 8988 a
WIN3DI 456 a 287 a 24.83 ¢ 77.26 abcde  29.15b 136 ¢ 8720 cd
WIN3D2 429 be 268 b 25.37 abe 78.10 abed 29.5 ab 151 cd 8904 ab
CK2 2871 196 h 25.02 be 78.43 abc 29.51 ab 167 a 7033 h
W2NI1DI 366 g 234 f 25.35 abe 73.77 ef 29.65 ab 157 bed 8368 ¢
W2N1D2 342 h 217 g 25.07 be 77.6 labed 29.96 a 157 bed 7718 g
W2N2Dl1 394 ef 250d 2492 ¢ 76.33 bedef  29.14b 154 cd 8721 cd
W2N2D2 378 fg 237 ef 25.9 abe 78.99 abc 30.03 a 155 cd 8077 f
W2N3Dl1 443 ab 266 b 25.3 abc 73.45f 29.10b 149 cd 8729 cd
W2N3D2 426 be 246 de 26.35a 74.58 def 29.64 ab 165 ab 8580d
sk ok ok ok * %k %k
*oowE P<0.05  P<0.01
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EKAR. MAEMEAARXIEML 127 =2, BREHMEEHAERNEMN

Table 3 Effects of water management, application rate of nitrogen and nitrogen application ratio on yield, panicle-grain structure and nitrogen

use efficiency of Jingyou 127

(X10%hm*) (X10*/hm*)  (cm) (%) (2) (kg/hm? ) (kg/kg) (kg/kg)
w1 424 2 260 a 2534 a 77.67 a 2948a 150a 8770 a 63.16 a 577b
w2 392b 242 b 2548 a 75.79 b 29.58a  156a 8366 b 59.90 b 9.11a
N1 380 ¢ 235¢ 25.35a 76.67 a 29.6la 157a 8334 b 83.35a 8.45a
N2 405 b 250 b 2542 a 77.67 a 2964a  152b 8636a 57.58b 7.65b
N3 439 a 267 a 2547 a 75.85a 2935a  150b 8733 a 43.67 ¢ 6.22¢
D1 414 a 256 a 25.07b 75.48 b 293b 151b 8596 a 61.71a 7.62a
D2 402 b 246 b 25.75a 77.98 a 29.76a  156a 8539a 61.34a 7.25a

F w 69.83" 67.13" 0.16 209.78" 4.29 4.08 145.33" 187.81" 73.79
N 20.84" 83.82" 0.14 1.93 1.48 6.24" 38.08™ 5 538.62" 1549 "
D 39.72" 22.42" 9.28" 10.22" 22817 14.89™ 4.73 4.10 4.10
W XN 3.15 1.62 3.02 1.93 0.98 6.78" 10.66" 21.56" 0.55
W XD 17.1° 11.3™ 0.18 0.00 1.59 0.09 261.4" 361.37" 362.94
NXD 8.46™" 6.41° 0.29 1.31 0.01 16.25" 8.15™" 7.62" 7.65"
WXNXD 13.23" 2.58 1.94 0.04 3.02 0.67 30.62" 88.03" 88.22"
FT 4 FER 27 ENEMNEENBRESH
Table 4 Path analysis between panicle-grain structure and grain yield of Jingyou 127
P
- Xl X2 X3 _ X4
X1 0.867 9 0.000 1 1.283 6 —-0.0222 —-0.042 7 -0.350 9
(X2) -0.178 6 0.5412 0.095 6 -0.298 3 0.042 4 —0.018 4
(X3) -0.193 6 0.507 2 0.108 5 ~0.504 6 0.037 4 0.165 1
(X4) -0.518 6 0.057 4 0.448 8 ~1.003 5 ~0.003 9 0.0399
16 A) X 100, ®)

_uaf T oo 2

) ~ 80FH =

< 12f b 2

= g ¥ % 70t c

~ i) d C

% 10 d ¢ = 60H d
EI;E' 8r b d < E S0H e ¢ € e
el cd c
I o6f 401
& ¢ de % 30k
2 4F =
o
e ® 207
2H 10k
0 0
D1|D2|D1|D2|D1|D2 DI‘D2D1|D2D1‘D2 D1{D2|D1|D2{D1|D2{D1{D2|D1|D2|D1|D2
NI | N2 | N3 [ N1 | N2 | N3 NI | N2 | N3 [ NI | N2 | N3
Wi w2 WAl w2
pastil pastil
2 FRLEFERFFNAFEQMELEETHB)FRN
Fig. 2 Nitrogen agronomy efficiency (A) and partial factor productivity of applied nitrogen(B) under different treatments
3

http://soils.issas.ac.cn



127 683

4
[7-13]
[8,24]
[14,20-23]
[8-10]
(WI)
(W2)
N3>N2>N1 N3 N2 (D2)
(D1)
[9] [10]
[11]
Belder [ Tan [
[13]
(W) N)
(WxD)
(NxD) (WxNxD)
(D)
(WxN)

D)

1)

2)

127

3)

(1]

(2]

(3]

(4]

(3]

(6]

(7]

(8]

(9]

[10]

(1]

[12]

[13]

[14]

[15]

[16]

4)
100 kg/hm’
: [31. ,
2000 (1):1-6
[J1. , 2009, 15(5):
1215-1225

Roland B, Christian W. Challenge and opportunity in
improving fertilizer-nitrogen use efficiency of irrigated rice
in China[J]. Agricultural Sciences in China, 2002, 7: 67-76

> El s

. , 2010,

43(1): 39-50
1. , 2010,16(1):
30-35
1. ,2015,31(36): 18-23
1. , 2004,15(3):
280-285
[J].
, 2009, 15(2): 283-289
1. , 2009, 23(3):
282-288
1. , 2011,

37(12): 2221-2232

Belder P, Bouman B A M, Cabangon R, et al. Effect of
water-saving irrigation on rice yield and water use in
typical lowland conditions in asia[J]. Agricultural Water
Management, 2004, 65(3): 193-210

Tan X, Shao D, Liu H, et al. Effects of alternate wetting
and drying irrigation on percolation and nitrogen leaching
in paddy fields[J]. Paddy & Water Environment, 2013,
11(1/2/3/4): 381-395

5 > s

1. , 2012,

18(2): 283-290
, ) s 1
, 2005, 38(12): 2457-2467
1. )
2004, 37(4): 490-496
0. ,2016,48(2): 254-258

http://soils.issas.ac.cn



684 49

[17] , ; . [21] , , .
1. , 2014, 46(6): 971-975 [1. , 2014, 20(4): 48-50

[18] , , .. [22] , , ..
1. , 2015, 1. ,
47(1): 20-25 2014, 20 (1): 29-36
[19] , , .. [23] , , ..
. , 2014, 46(4): 618-622 0. ,
[20] , , .. 2011, 37(5): 882-894
[J]. , [24]
2012, 18(2): 273-282 [D]. : ,2011

Effects of Water and Nitrogen Management on Yield and Nitrogen
Use Efficiency of Good Quality Hybrid Rice Jingyou 127

ZHANG Lin'?, XU Fuxian"?, XIONG Hong'?, JIANG Peng', ZHOU Xingbing',
ZHU Yongchuan', LIU Mao', GUO Xiaoyi'

(1 Rice and Sorghum Research Institute, Sichuan Academy of Agricultural Sciences/Key Laboratory of Southwest Rice Biology
and Genetic Breeding, Ministry of Agriculture, Deyang, Sichuan 618000, China; 2 Luzhou Branch of National Rice
Improvement Center, Luzhou, Sichuan 646100, China)

Abstract: In order to fully realize the yield potential of good quality rice and the efficient utilization of water and nitrogen
(N) resources, we explored the effects of water management (W), N application level (N) and application method (D) as well as
their interaction on rice yield, grain structure and N use efficiency by a field experiment with the good quality hybrid rice
Jingyoul27 as material. The results showed that the yield of Jingyou 127 was extremely significant effected by W, N and the
interactions of WxN, WxD, NxD and WxNxD. The effect of D on yield was close to the significant level (P=0.050 5), the yield
of Jingyoul27 was highest when 75% N as base fertilizer and 25% as panicle fertilizer in wet-shallow alternate irrigation. W, N,
D and their interactions had different effects on grain structure. Path analysis showed that the effective panicles and spikelets per
panicle were the main factors of the yield. Except D and WxN,the other factors and their interactions had significant effects on N
agronomic efficiency. Under the wet-shallow alternate irrigation, N agronomic efficiency was significantly lower than that under
conventional irrigation, and it significantly decreased with the increase of N application level at postponing N application
treatment, but little difference under conventional N application treatment, which had the opposite effect. Except D, the other
factors and their interactions had significant effects on the partial factor productivity of applied N. Under the wet-sallow alternate
irrigation, the partial factor productivity of applied N was significantly higher than that under conventional irrigation, and it
significantly decreased with the increased N application level. Wet-shallow alternate irrigation, 100 kg/hm* N (75% as base
fertilizer and 25% as panicle fertilizer) is the best model of water-nitrogen coupling management.

Key words: Good quality rice; Water and nitrogen managements; Yield; Nitrogen use efficiency
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