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5
AlBI A1B2 A2BI A2B2 A3BI (P,05) 90 kg/hm® (K,0) 135kg/hm?,
A3B2 7 3 21 : =5:5
12m’ 7 10
=2:1
F1 I HREEARMNR S ik FE @
Table 1 Basic properties of tested soil and rice varieties
pH
(g/kg) (g/kg) (mg/kg) (mg/ke) (mg/kg)
(SO) 5.17 27.6 1.56 139.5 10.0 37.2 5814
1(MH1) 5.32 49.7 2.75 165.9 8.8 145.2 1
2(MH2) 4.23 38.8 1.96 196.8 8.2 388.7 1
1.2
2
5 2.1
1
[8] (SC) 4 CK
(kg/kg)=( - 37.2%~714% (MHI) 5 21.4%~
)/ 35.8% (MH2) 5 28.2% ~35.9%
1.3 SC MH2 A3B2
DPS 7.05 Excel 2007 MH1 A2B1 A3B2
LSD
——CK - Al1Bl =& AIB2 — A2B1 —% A2B2 —e-A3Bl —— A3B2
25 20 MID
20
~ ~ 15
= =
g 15 8
= = 10
K R 5
5
0 1 1 1 0 1 1 1 1 1 1 O 1 1 1 1 1
718 /13 7/18 7/23 g & g I3 ‘:r g 7/20 7/25 7/30 8/4 8/9 8/14
HE(A/H - ® = H# (A/H
1 (A7H) HI U1/ W AH)
B1 FREARAESKEENAZEESKESERIEEKNZIT
Fig. 1 Effects of different combinations of nitrogen application rates and fertilizing time on rice tillering rates
2.2
2 SC 26.7% ~46.9% MHI1 9.0% ~ 12.7%
CK MH2 10.9% ~ 14.1%
(SC) 14.5% ~
45.5% (MH1) 9.4% ~ 13.5% MH2 150 kg/hm* 195 kg/hm?
(MH2) 10.4% ~ 15.9% MH2 105 kg/hm’
CK CK
30.5% ~ 65.0% 48.8% ~86.6% 7.3% ~27.0% MH2 =7:3
MH1 SC CK : =10:0 5.2%
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*2 TREFABAESERNAZEASIKE~SNFMN

Table 2  Effects of different combinations of nitrogen application rates and fertilizing time on rice yields

(kg/hm?) (kg/hm?)
SC MH1 MH2 SC MH1 MH2
CK 5918 ¢ 7185b 7669 b 2808 ¢ 3200 b 4621d
AlBI 6972 abc 7 862 ab 8525a 3665b 4901 a 4957 cd
Al1B2 6779 be 7815 ab 8488 a 3834b 4763 a 5156 cd
A2B1 7251 abe 7962 a 8463 a 3971 ab 5972a 5212 bc
A2B2 7334 abc 7 889 ab 8550 a 4176 ab 5256a 5727 ab
A3BI 8 139 ab 8036a 8613a 4062 ab 5136a 5752a
A3B2 8612a 8154a 8888 a 4632a 4988a 5869 a
0 5918b 7185b 7669 b 2808 b 3200b 4621 ¢
(kg/hm?) 105 7 499 ab 7838 ab 8506 a 3750 a 4832a 5057b
150 8147 a 7925a 8507 a 40742 5615a 5470 a
195 8694 a 8094 a 8751a 4347 a 5063 a 5811a
=10:0 7454 a 7953 a 8534a 3900 a 5336a 5307b
=7:3 7575a 7956 a 8642 a 42142 5003 a 55844
P<0.05
( 3
CK SC 29.8% ~40.4% MHI1
SC MH1 MH2 30.1% ~45.2% MH2 40.8% ~ 57.3%
CK 27.9% ~41.3% 23.7% ~ CK
41.3% 37.9% ~ 60.2%
( MHI1 )

*3 TREREAESERNAZEASIKEEEZFIEROFME

Table 3  Effects of different combinations of nitrogen application rates and fertilizing time on economic traits of rice yields

(®)
sC MH1 MH2 SC MH1 MH2 SC MHI MH2

CK 10.4b 93¢ 103b  1608a 1673 a 1142b  21.05a 25.94 ¢ 23.96 a
A1B1 133a  12.5ab 148a  1447a 177.7a  1232ab  2239a  264labc  24.10a
A1B2 13.7a  12.6ab 142a  157.8a 160.8a  1187ab  21.48a  26.10bc  23.83a
A2BI1 135a  11.5b 153a  151.1a  1582a  1212ab  21.93a  2624abc  24.43a
A2B2 13.9a  12.7ab 145a  1472a 1508a 117.3ab  20.8la  27.26ab  24.27a
A3B1 144a  12.5ab 165a  151.2a 161.8a 1148b  22.05a  26.59abc 2433 a
A3B2 147a  144a 158a  1752a 159.5a 1347a  2254a 27.37a 24.20 a
0 10.4 b 93b 103b  1608a 1673 a 1142a  21.05a 2594 a 23.96 a
(kg/hm?) 105 1352 126a 145a 151.2a  169.2a 1209a  21.94a 26.26 a 23.96 a
150 13.7a  12.1a 149a  1492a 154.5a 1193a  2137a 26.75 a 24354
195 146a  135a 162a  1632a 159.1a 1248a  2230a 26.98 a 24.26 a
=10:0 13.7a 122a 156a  149.0a  1659a 119.7a  22.12a 26.41 a 24.29 a
=7:3 14la 132a 148a  160.1a 1593 a 123.6a  216la 2691 a 24.10 a

=10:0

150 kg/hm? (MH2)
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2.3 2.4
( 4 0 105 150 195 kg/hm’
0.78 0.89 0.92 0.95 (MH1) (MH2) A2B2 A3Bl1 A3B2
0.90 (1.00) MHI
14.0% ~ 17.6% MH2
105 kg/hm’ 5.9% ~9.7%
105 150 195 kg/hm?
174 133 128 kg/kg
195 kg/hm?
4.1 4.6kgkg
CK MHI1
(MH2) (MH1)
CK 5
F4 TRERASINKBIFRENERRFYENF M
Table 4 Effects of different combinations of nitrogen application 3
rates on relative yields and agronomic efficiencies of rice grains
(kg/kg) 3.1
ke TN ME2 SC MHI M
0 0.61 0.87 0.86 - - -
105 0.77 0.95 0.96 9.1 18.3 24.7
150 084 096 096 92 134 173 150 195 kg/hm’
195 0.89 0.98 0.98 12.6 11.2 14.5 3
(MH2)
x5 TREARAESERMNAZEASIKETFRIESSENTM
Table 5 Effects of different combinations of nitrogen application rates and fertilizing time on nutrient contents of rice grains
N (g/kg) P (g/ke) K (g/kg)
MH1 MH2 MH1 MH2 MH1 MH2
CK 12.54d 12.50 ¢ 271 a 283a 327a 377a
A1B1 13.14 cd 12.85 be 283a 292a 3.14a 387a
A1B2 13.70 be 12.93 be 240 a 271a 2.48b 3.39 ab
A2B1 14.60 ab 12.88 be 2.86a 221a 3.00 ab 290b
A2B2 14.30 ab 13.24 ab 28l a 232a 3.14a 3.19 ab
A3B1 14.37 ab 13.71a 289a 2.34a 2.86 ab 3.19 ab
A3B2 1475 a 13.22 ab 250 a 224 a 2.74 ab 3.19 ab
0 12.54 ¢ 1.25b 271 a 2.83a 327a 377a
(kg/hm’) 105 13.42b 129 ab 261 a 281 a 2.81 ab 3.63a
150 14.45 a 1.31 ab 2.83a 2.26a 3.07 ab 3.09a
195 14.56 a 1.35a 2.70 a 229a 2.80b 3.19a
=10:0 14.03 a 13.15a 2.86a 249 a 3.00a 332a
=7:3 1425 a 13.13 a 2.57a 242 a 2.79a 325a
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(MH2)
( 6
105 ~ 150
kg/hm2 150 kg/hrn2
160 kg/hm®> @
10%
(
140 ~ 206 kg/hm2
[10]
20%
[L3]
14.5 kg/kg
12.7 kg/kg!'”
68 ~ 70
0.1 ~32kg [
=10:0
(
)
TR AL 1)
3:1:1:1:0

[13]

*6 ARITIEHESHEENBEEHSIKIERIREA
TEREFHHFW(MH2)
Table 6 Effects of different combinations of nitrogen application rates
and fertilizing time on soil nutrient contents in rice harvest stage

(g/kg) (mg/kg)
CK 1.96 a 1453 a
Al1B1 1.87a 136.2 a
A1B2 1.93 a 148.0 a
A2B1 1.97 a 1495 a
A2B2 1.89a 142.7 a
A3BI 1.82a 143.0a
A3B2 1.83a 149.8 a
3.2
33914
[4]
[15]
105 ~ 150 kg/hm’
B3] N : P,Os :
K0=1:(05~0.7) :(1.0~1.2)
1:04:08
120 kg/hm’ 60 ~ 84 kg
120 ~ 144 kg 3~5
4
105 ~
195 kg/hm? 0 105 150
195 kg/hm’
0.78 0.89 0.92 0.95 105 kg/hm?
105 150 195 kg/hm?
17.4 133
12.8 kg/kg
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Effects of Different Combinations of Nitrogen Applying Rates and
Fertilizing Time on Single Cropping Rice Growth and Agronomic
Efficiency in Cold-waterlogged Paddy Field

WANG Fei, LIN Cheng, LI Qinghua, HE Chunmei, LIN Xinjian
(Institute of Soil and Fertilizer, Fujian Academy of Agricultural Sciences, Fuzhou 350013, China)

Abstract: Cold-waterlogged (CW) paddy fields are low-yield paddy fields in Fujian Province. Based on main CW paddy
field types (including shallow-foot mud paddy field, blue mud field and paddy field with rust) in Fujian Province, the effects of
different combinations of nitrogen applying rates (105, 150 and 195 kg/hm?) and fertilizing time (base and tillering fertilizer:
earing fertilizer=10:0; base and tillering fertilizer: earing fertilizer=7:3) on single cropping rice growth and agronomic efficiency
were investigated by field experiments conducted in three sites. The results showed that increasing nitrogen applying rate
improved rice growth rate at the tillering stage. Compared to CK, nitrogen combination treatments increased rice grain yields by
14.5%—45.5%, 9.4%—13.5% and 10.4%—15.9% for paddy field with rust, blue mud field and shallow-foot mud paddy field,
respectively, but the yield increasing effect significantly slowed down when nitrogen applying rate was over 105 kg/hm?.
Applying nitrogen fertilizer significantly increased the effective panicles of rice in the harvest stage, but there was no significant
difference in the grain number per panicle and 1 000-grain weight for all treatments. The agronomic efficiencies of different CW
paddy field types were 17.4, 13.3 and 12.8 kg/kg respectively under the 105, 150 and 195 kg/hm? of nitrogen applying rates.
Except for the shallow-foot mud paddy field in which the straw yield showed significant differences with earing fertilizer, the
yields of rice grains and straws had no significant difference between other different fertilizing time treatments. Increasing
nitrogen applying rate had tended to improve nitrogen content but decreased potassium content of rice grains. Given the higher
nitrogen levels of CW paddy fields, the suitable nitrogen applying rate should be controlled within 105—150 kg/hm?, otherwise
the agronomic efficiency will diminish and the yield-increasing effect is little when it is over 150 kg/hm®. In addition, considering
labour cost and economic benefit, all the nitrogen fertilizer should be used as of base and tillering fertilizer.

Key words: Cold-waterlogged paddy field; Rice; Nitrogen fertilizer; Agronomic efficiency; Fertilizer recommendation
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