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Effects of Fertilization Methods on Production Characteristics and Economic Benefits of Rice

WANG Shuang, ZHANG Ping, GONG Ming-qiang et al (Bright Rice (Group) Co.,Ltd.,Shanghai 202171)

Abstract To explore the application effect of slow-release fertilizer and optimal fertilization in rice production.Different slow-release fertilizers
were used to reduce nitrogen and optimize fertilization.The results showed that the application of slow-release fertilizer and optimized fertiliza-
tion could improve the ratio of productive tillers and optimize the population structure of rice.The plant height, dry matter weight, thousand
kernel weight, total grains and rice yield were increased.Nitrogen application rate of slow-release fertilizer decreased by 10% compared with
the conventional fertilization treatment, the yield increased by 5.9% and the efficiency increased by 1 829.55 yuan/hm’.Nitrogen application
rate of slow-release fertilizer decreased by 20% compared with the conventional fertilization treatment, the yield increased by 3% and the effi-
ciency increased by 1 175.25 yuan/hm’. Optimized fertilizer compared with the conventional fertilization treatment, the yield increased by
3.21% and the efficiency increased by 984.60 yuan/hm’.Considering the performance of related yield and agronomic traits, the application of

slow-release fertilizer could effectively reduce costs and increase economic and ecological benefits.
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Table 1 Fertilizer management plan and total fertilizer amount of different treatments kg/hm’
) SR L) SrEENE R S E W
isii it FAE A Basal fertili Jointing Tillering Panicle Fertilizer amount of
Treatment Applying asal fertilizer fertilizer fertilizer fertilizer whole growth period
o fertilizer
HEEE  DERE  RE HEN HER  DURE 7% 3 A W By
@ P (26-12-12) 50% 450 112.5 — — — 189 112.5 259.5 54 78.0
@) AR (26-12-12) 50% 450 — — — — 207 112.5 231.0 54 70.5
® LRAEHL(12-10-14) 450 — 150 150 171 — 112.5 273.0 60 84.0
@ LRSEHL(12-10-14) 450 — — 150 354 — 112.5 288.0 60 84.0
@ _ — _ — _ _ _ _ _ — _
x2 ESREBEZEDE
Table 2 Tillers dynamics of different treaments
Hi%k /7 /hm’ AR %
b3 Effective Ef‘i%;f
Treatment 07-02 07-09 07-16 07-23 07-30 08-06 08-13 08-20 panicle number rate //f;/
J/hm’ ¢
@ 349.95 409.95 495.00 615.00 475.05 445.05 415.05 400.05 326.55 53.10
@) 319.95 394.95 445.05 585.00 480.00 469.95 460.05 450.00 314.10 53.69
® 295.05 430.05 510.00 619.95 505.05 484.95 465.00 454.95 323.10 52.11
@ 304.95 420.00 595.05 630.00 490.05 420.00 379.95 334.95 318.30 50.52
® 220.05 265.05 270.00 295.05 280.05 259.95 255.00 244.95 223.80 58.42
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Table 3 Plant height of different treaments cm

V&?I\IE 07-09 07-16 07-23 07-30 08-06 08-13 08-20 W‘Eﬂﬂ;ﬂ .
Treatment Maturity period
@ 29.50 40.33 52.00 61.50 65.67 68.67 85.83 102.24

©) 23.67 36.17 50.50 59.50 62.17 68.83 82.83 99.37

(©) 27.17 39.00 49.00 59.33 61.50 67.83 81.17 97.18

@ 33.17 42.17 54.67 60.42 64.83 68.67 81.83 97.73

® 27.83 38.00 45.00 53.50 56.33 66.83 68.50 84.85
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Table 4 Growth and development characters of rice under different

treatments
A E T .- N
WEEWTIRE ppmrprs swsn
Dry matter weight . .
il Total dry weight Economic
- of one hundred . . ..
l'reatment plants in maturity in maturity coefficient
period // ke/hm’ period // kg/hm %
[©) 8 988.75 ab 19 568.55 a 52.92
@ 9 086.55 a 19 184.25 b 52.55
® 8 931.00 ab 19 237.35 ab 53.71
@ 8 782.80 b 18 637.05 b 52.28
5) 6 330.00 ¢ 944445 ¢ 60.31

T FISECF R A FINE FRERIRTE 0.05 KF T 2857 B3
Note ; Values followed by different letters are significantly different at the
5% probability level
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Table 5 Rice yield components of different treatments

o A0 R sk TH BT TR
Treatment Panicle number Grain pumbcr per Seed setting 1 OQO-gT'dln Theoretical yield Yield
J778/hm’ panicle // i rate// % weight /g kg/hm’ kg/hm’
@ 326.55 a 11427 b 94.98 b 29.20 a 10 348.95 a 10 182.90 a
@ 314.10 b 118.22 a 94.29 b 28.73 ab 10 059.00 b 9 899.70 b
® 323.10 ab 113.83 b 96.59 ab 28.69 b 10 191.90 b 9 923.85 ab
@ 318.30 b 110.30 be 96.55 ab 28.68 b 9721.80 b 961545 ¢
® 223.80 ¢ 100.67 ¢ 97.33 a 28.86 a 6 328.50 ¢ 5020.05d

LE : [RIBIAR/ NG FRERIRTE 0.05 K F 225 3

Note; Values followed by different letters are significantly different at the 5% probability level
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Table 6 Soil physical and chemical properties of different treatments

) ) KRR AR AR AP
%HB%UFH%O }J\ﬁ*ﬂjﬁ/ﬁ\iﬂéﬁ . ﬁfi@ﬁﬁf&ﬁiﬂﬁ%ui Kby Hy.drolylic Available Avaﬂa‘hle Ol'gan;(\‘, pH
BT 1.4.1.6.,1.9.12.5 /ke, BWIZEREILIA 10% F A7 fIF et misen phosfons poassun - nater
KRS . WRIRAIRT I Tl e
WL, LUK R R h ZEAERL A4 T Rl @ 127 30.2 140 35.7 7.97
AP FOY, R A B T, LSO AR D oSG
ME S pH XA BT R HTIE X T B b DK RETEAR R 6 108 29.3 99 24.6 8.13
SRR RHE IR 2 SEH 58 pH 9251 LR 38 W8I0 B4 816
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Table 7 Economic benefit analysis of each treatment
AR AR . LA FR@AR L Compared with treatment (@)

ISt Fertilization f;btﬁﬁ o 1k A 1k
Treatment cost R f[}/hn’lz‘ Increase production Increase income Cost saving Increase benefit

J6/hm” kg/hm2 I¢/hm* IC/hm’ 5/hm?
@ 2 137.5 267 567.45 1 702.35 127.2 1 829.55
@) 19422 267 284.25 852.75 322.5 1175.25
® 2 160.3 312 308.40 925.20 59.4 984.60
@ 2219.7 312 0 0 0 0
® 0 0 -4 595.40 -13 786.20 2 531.7 -11 254.50
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Table 4 The affection of bioenzymes on the main quality characters of potato
o T TERY HEH v B % B BE
i Abg A . . ; .
Variet Treatment Dry matter Starch Crude N Potassium Tron Zinc Magnesium
anety reatmen % % protein // % me/kg mg/kg mg/kg mg/kg mg/kg
S Al 20.15 14.31 2.16 141.9 0.270 15.64 3.02 144.78
Feiwuruita A2 19.80 13.98 2.13 138.8 0.242 10.70 3.37 135.84
A3 19.82 13.99 2.02 141.0 0.228 12.19 3.31 127.98
5 5 Al 19.02 13.16 1.67 161.2 0.2638 12.72 2.59 136.97
Zhongshu No.5 A2 17.95 12.12 1.70 182.5 0.267 11.50 3.62 127.02
A3 18.02 12.37 1.50 169.7 0.235 10.72 2.66 129.50
Ju4s Al 20.29 14.48 2.33 134.4 0.448 14.07 3.26 173.80
Youjin A2 20.23 14.26 2.30 130.4 0.344 11.91 3.03 169.57
A3 20.23 14.24 2.24 133.3 0.360 13.86 3.25 144.35
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