( ) 2017, 43(3):229-233. DOI:10.13331/j.cnki.jhau.2017.03.001
Journal of Hunan Agricultural University (Natural Sciences)

http://xb.hunau.edu.cn

RAESREREBChERXT ZL X FE R 725 FHI R AR R AV F20n

~

1,2 1,2 1,2 1,2 1,2 1,2 1,2*
( / 611130)
W OE 725 (0 90 180 kg/hm?) (0 150 300 kg/hm?)

725

0 90 kg/hm?
150 kg/hm? 0
180 kg/hm?
180 kg/hm? 150 kg/hm? 300 kg/hm?
180 kg/hm?+ 150 kg/hm? 725

X B A 725
HESES: S511.2'1 S506.2 MERERD: A N EHRS: 1007-1032(2017)03-0229-05

Effects of combined application of nitrogen and silicon on dry matter and
cadmium accumulation in hybrid rice (Oryza sativa L.) Gangyou725

DAI Zou™?, LI Na'? YAN Fengjun™?, YANG Zhiyuan™?, XU Hui*?, SUN Yongjian'?, MA Jun***

(Rice Research Institute of Sichuan Agricultural University/Key Laboratory of Crop Physiology, Ecology, and Cultivation
in Southwest China, Ministry of Agriculture, Wenjiang, Sichuan 611130, China)

Abstract: A field experiment was conducted in cadmium contaminated paddy rice field to investigate the effects of
combined application of nitrogen and silicon on growth and cadmium accumulation in hybrid rice cultivar Gangyou725.
In the present study, three nitrogen (0, 90, 180 kg/hm?) and/or silicon (0, 150, 300 kg/hm?) levels were applied, dry matter
weight, nitrogen accumulation in rice shoot, rice yield and its component factors, cadmium content and accumulation
amount in rice root and shoot and cadmium content in polished rice were investigated. The results showed that under 3
nitrogen application levels, silicon could improve the root dry matter weight significantly. But it only improved the shoot
dry matter weight at 0 and 90 kg/hm? nitrogen treatments. Under the three nitrogen treatments, the nitrogen accumulation
in shoot of the rice was increasing with the silicon levels applying in the field. The yield component factors were
significantly affected by combined application of nitrogen and silicon. Treatment with 150 kg/hm? silicon could increase
the effective panicle numbers under the same nitrogen levels, but decrease the 1000—grain weight compared to the
treatments with 0 kg/hm? silicon treatment. Under 0 kg/hm? nitrogen treatment, applying 150 and 300 kg/hm? silicon
improved the spikelets per panicle significantly compared to the 0 kg/hm? silicon treatment. Under each nitrogen level,
rice yield was higher in 150 and 300 kg/hm? silicon treatments compared with 0 kg/hm? silicon treatment, but the effect
was not significant under 180 kg/hm? nitrogen treatment. The cadmium contents in root, stem, panicle and the cadmium
accumulation amount were lower in treatment with 150 and 300 kg/hm? silicon treatments than those in 0 kg/hm? silicon
treatment under each nitrogen level, but the cadmium content in 150 and 300 kg/hm? silicon treatments was higher than in
0 kg/hm? silicon treatment. The cadmium contents in polished rice were decreased significantly by the silicon under the
three nitrogen levels, there was no difference between the two silicon treatments under 180 kg/hm? nitrogen treatment.
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Based on the rice yield and cadmium content in panicle, combined application of 180 kg/hm? with 150 kg/hm? silicon
could both improve rice yield and decrease cadmium in polished rice.
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Table 1 Effects of combined application of nitrogen and silicon
on the dry matter weight of root and shoot in rice and
the analysis of variance
/ / 7 (thm ) 150 kg/hm?
(kg:hm™) (kg-hm™) 150 kg Thm2
0 0 0.36 ¢ 12.13b ) )
150 045b 12.10b 90 kg/hm 150 kg/hm
300 0.51a 13.07a 12.8%
20 0 0.41c¢c 16.97b )
150 0.49b 17.60a 0 150 300 kg/hm
300 057a 17.47a 5.9% 4.4% 90 kg/hm2
180 0 0.47b 18.97 a )
150 0.49b 1830b 150 kg/hm
300 0.64j 18.53ilb 300 kg/hm2
37.89 215.17
427.84” 3.64ns 0
1620” 624" 90 kg/hm? 300 kg/hm?
® 4.2%
0.05) “x*” 0.01 “ns”

®2 FREREHXKENFEREMREFRAESHER

Table 2 Yield and yield components on rice and the ananlysis of variance under combined application of nitrogen and silicon

/(kg:hm™?) /(kg-hm™) /(x10%hm™) l9 1% I(thm™)
0 0 1.34b 28.00 a 210b 86.11a 6.75b
150 151a 26.87b 243a 81.01¢ 7.23a
300 147a 26.85b 249 a 82.28 b 7.47a
90 0 1.76 b 27.09a 250 b 83.81b 9.62b
150 1.82a 25.48 ¢ 282a 79.56 ¢ 9.70 ab
300 1.80 ab 26.23b 257b 86.52a 10.04a
180 0 1.84 ab 26.96 a 266 83.30b 10.29
150 1.87a 26.21b 263 84.87 ab 10.39
300 1.82b 26.40 ab 257 85.76 a 10.68
435177 47.25" 35.54™ 10.36" 132.317
16.99™ 31.38" 36.26" 30.22" 1056
8.95™ 2.13ns 22747 24.04™ 0.79ns

“ns”

(P 0.05) “*” 0.05 Horx



232 ( ) http://xb.hunau.edu.cn 2017 6

2.3 FEEMAKEH EHERES KN 3
2
1 — 150 300 kg/hm .
m
0 kg/hm? e )
) 0 90 kg/hm 300 kg/hm
300 kg/hm
2 90 kg/hm? 150 )
, 11.7%  26.0% 180 kg/hm
300 kg/hm 5
7.7% 14.2% 180 kg/hm? 150 ka/hm
e g 67.3% 0 90 kg/hm?
0,
300 kg/hm 6.1% 300 kg/hm?
- 180 kg/hm? 150 300 kg/hm?
@BsS0 OS1 @S2
T 0 150 kg/hm?
< 150 12.8%
100 300 kg/hm?
. 6.8% 90 kg/hm? 150 300
kg/hm?
S ™ o 12.2% 14.5% 180 kg/hm?
1 FEEERETtkiEe FRnRREE 150 kg/hm?
Fig.1 Nitrogen accumulation in the shoot of rice under application 300 kg/hm2
of nitrogen and silicon
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Table 3 Cadmium content and accumulation amount in different parts of rice under combined application of nitrogen and silicon and

analysis of variance

/ (mg-kg™® / (g-hm™

/(kg-hm'z) /(kg-hm‘z) (mg-kg™) (9 )
0 0 31.00a 12.12a 2.65b 1.15a 11.22 b 4433 a
150 27.87b 9.45b 2.70b 1.08b 12.65a 38.96 b
300 2041 ¢ 6.68 ¢ 2.96a 091c¢c 10.46 ¢ 36.01c
90 0 32.88a 1359a 2.65¢ 153a 13.44 b 79.15a
150 30.89 b 11.89 b 321b 1.39b 15.08a 75.75a
300 26.81¢ 8.25¢ 3.34a 1.24¢ 15.39a 66.21 b
180 0 4461a 17.15a 2.94¢ 1.29a 21.19b 12259 a
150 43.17b 14.26 b 492a 0.90b 20.10 ¢ 90.00 b
300 36.36 ¢ 9.91c 3.22b 0.94b 22.87a 79.28 ¢
439.36" 902.95™ 995.31" 412.34™ 243.23" 568.96"
507.82" 287276 782.317 253.25" 12.82" 165.50"
12.88" 32,55 572.66" 26.65" 31.44™ 49.87"

(P 0.05) “*” 0.05 s 0.01
“ng”
— » ol M2 S A B 0,
2.5 WEERMEIKEEKES BN 33.3%
) 40.0% 90 kg/hm? 150 300
kg/hm?
9.6% 25.3% 180 kg/hm?

150 300 kg/hm?
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Fig.2 Cd content in polished rice under nitrogen and silicon
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