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Effects of different combined application of organic manures and
inorganic fertilizer on yield and N use efficiency of double-rice
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Abstract: In order to study the effects of different combination of organic manures and inorganic fertilizer on yield and N
use efficiency of double-rice in Dongting Lake area, different treatments of field experiments were conducted, they were
no fertilizer treatment (WF), no nitrogen treatment (WN), the chemical treatment (CF), 20% nitrogen fertilizer replaced
by pig manure treatment (ZF), 20% nitrogen fertilizer replaced by pig compost treatment (DF), 20% nitrogen fertilizer
replaced by biogas residue and slurry treatment (ZYF). The results showed that: @WCompared with chemical fertilizers,
combined application of organic manure and chemical fertilizers could effectively improve rice height, panicle number,
seed setting rate, and grain weight; @Compared with that of WN and WF, the four nitrogen treatments (CF, ZF, DF and
ZYF) had significant differences in annual yields, but there was no obvious difference among the four nitrogen treatments.
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Compared with treatment WN, the yields of treatments CF, ZF, DF and ZYF increased by 53.03%, 48.35%, 55.65% and
48.49%, respectively, among them, rice yield of treatment DF was the highest, reached up to14 039.80 kg/hm? followed
by treatment CF, reached to 13 803.43 kg/hm?; 3 The annual average nitrogen use efficiency in treatment DF was 20.23
g/kg, which was the highest, which was 11.46%, 12.64% and 14.04% higher than those in treatments CF, ZF and ZYF
respectively. Compared with chemical fertilizers, combined application of organic manure and chemical fertilizers could
effectively improve the yield and N use efficiency of double-rice, and treatment DF was the best one.
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[1-4] [5-6] Table 1 Nutrition contents of different organic fertilizers %
[7-10] N P,0s K.0
[11-12] 0.38 0.79 0.8 0.82 0.20 0.15
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Table 2 Yield component factors of different fertilization treatments on double-rice
/em /em / / 1% g
WF 61.94bB 15.60 74.52dC 6.80dC 93.45 21.66
WN 57.74bB 15.69 63.40eD 8.02cC 92.23 21.34
CF 70.08aA 17.48 96.08aA 10.00bB 93.21 21.47
ZF 70.82aA 16.41 94.03bA 11.40aA 93.45 21.17
DF 70.39aA 16.21 95.45abA 11.60aA 93.95 21.71
ZYF 70.43aA 17.78 80.43cB 11.40aA 92.75 21.81
WF 66.52bB 20.74 132.14 10.85 67.67 21.40abAB
WN 73.75bB 19.31 140.53 10.21 71.24 21.16bcABC
CF 87.92aA 22.48 161.48 11.93 78.93 20.70cB
ZF 88.42aA 20.86 148.02 11.40 72.65 20.79cBC
DF 90.06aA 21.54 137.24 11.53 78.18 21.64aA
ZYF 89.98aA 21.55 161.31 12.53 79.44 21.10bcABC
ZF DF ZYF
15.60 ~17.80 cm
19.31 ~22.48 cm WN CF
ZF DF ZYF 11.41%
459% 3.31% 13.32% ZYF CF
16.42% 8.03% 11.55% 11.60% DF ZF WF WN ZYF CF
WF CF ZF DF ZYF DF ZF WN 22.72% 16.85%
12.05% 5.19% 3.91% 13.97% 12.93% 8.72% WF 15.48%
8.39% 0.58% 3.86% 3.91% 9.95% 6.27% 5.07%
CF 96.08 92.23%~93.95%
/ CF 161.48 / DF ZF WF CF ZYF WN
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DF ZF CF 0.79% 0.26% DF ZYF WF WN
ZYF CF DF ZF WN WF CF CF ZF DF ZYF WF
ZF DF ZYF WF 16.64% 80.72% 74.02% 71.19% 74.43% WN
7.36% 15.53% 17.39% WN 83.40% 76.59% 73.72% 77.01%
10.79% 1.98% 69.74% 11.51% CF DF
3
DF 21.64¢9 3 4
CF ZF ZYF WF WN
WN CF ZF DF ZYF WF
39.28% 35.78% 49.72% 35.75%
WN 34.58% 31.20% 44.67% 31.17%
DF CF 7.50%
2.1.2 7~ &
3 CF ZF
#z3 BREMKTEEE
Table 3 Rice yields of different fertilization treatments
I(kg-hm™) WF 1% WN 1%
WF 3459.18cC  5422.06bC 8 881.24bB 1.48 -3.37 -1.54
WN 3408.75cC  5611.40bBC 9020.15bB -1.46 3.49 1.56
CF 6251.58aA  7551.85aAB 13 803.43aA 80.72 39.28 55.42 83.40 34.58 53.03
ZF 6 019.66bAB 7 361.98aABC 13 381.64aA 74.02 35.78 50.67 76.59 31.20 48.35
DF 5921.65bB  8118.16aA 14 039.80aA 71.19 49.72 58.08 73.72 44.67 55.65
ZYF 6 033.75bAB 7 360.47aABC 13 394.22aA 74.43 35.75 50.81 77.01 31.17 48.49
3 DF
0 — ’— Y
55.65% 22 HAIKFENERHANE
CF ZF ZYF 1.71% 4.92% 4.82%
4 WN
ZF ZYF
Fz4 WEBHIREBAAE
Table 4 N use efficiency of double-rice
1% 1% I(gkg™) I(kg-kg™) I(kg-kg™)
WN 60.77bB
CF 67.45aA 39.89aA 23.37aA 59.05bA 49.03aA
ZF 69.56aA 29.52bA 20.65bB 69.38abA 47.21AabA
DF 70.11aA 32.51abA 20.21bB 63.49abA 46.44aA
ZYF 69.72aA 26.39bA 20.76bB 76.42aA 47.32abA
WN 58.59
CF 62.62 28.81 12.94 49.68 50.35
ZF 58.33 31.26 15.26 50.84 49.08
DF 65.47 32.26 20.25 62.05 54.12
ZYF 59.72 32.39 14.72 52.60 49.07




76 ( ) http://www.hunau.net/gks 2014 2

g %
1% % kg™ I(kgkg™) I(kgkg™)
WN 59.27
CF 60.07 34.35 18.15 54.37 49.69
ZF 61.42 30.39 17.96 60.11 48.15
DF 67.23 32.39 20.23 62.77 50.28
ZYF 64.28 29.39 17.74 64.51 48.20
14.04% ZYF DF ZF CF
DF ZYF ZF CF ZYF DF ZF CF
DF ZYF ZF 18.65% 15.45% 10.56% DF CF
CF 3.94% 3.37% 3.13% ZYF ZF
DF CF ZYF ZF 1.19% 5.39%
4.42%
CF 39.89% 23.37 g/kg
49.03 kg/kg DF
2YE ZF DE CF 3 FHie5ithe
ZYF ZF DF CF
29.42% 17.49% 7.52%
1kg DF
4 14 039.80 kg/hm? CF
DF 65.47% CF 13 803.43 kg/hm?
62.62% DF 20.23 g/kg CF ZF
ZYF DF ZF CF ZYF 11.46% 12.64% 14.04%
ZYF DF ZF
CF 12.43% 11.98% 8.50% DF
DF
32.26% 20.25 54.12 kgl/kg
ZF DF ZYF
CF ZF DF ZYF
CF 17.93% 56.49% 13.76% ZF
DF ZYF CF 11.98% 5] 3
24.90% 5.88%
4 DF
ZYF ZF CF
DF ZYF ZF CF 11.92% 7.01%
2.25% CF DF ZF ZYF

[16-17]

DF CF ZF ZYF

DF CF ZF ZYF 11.46% 12.64%
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