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Table 1 Effects of different fertilizers on rice yield and dry matter weight under rice-fish coculture

KPR 4t/ FEAT T4 B it/ T/
b 3 THLHE /g (t+hm %) (t+hm %) (t*hm™%)
Treatment 1 000 grain weight/g Grain yield/ Straw dry matter Total dry matter
(t+hm %) weight/(t « hm ™ %) weight/(t « hm %)
CK 11. 57+ 1. 81a 6.32+1.94a 5.52%2.41a 11.84 2. 81a
CF 11. 58 £ 1. 00a 6.16 1. 00a 5.06 % 0. 85a 11.21£1.69a
OF 11.92%0. 96a 6.31%1.03a 5.51£0.70a 11.82+1.35a
MF 11.75% 1. 32a 7.03+1.03a 5.50%1.07a 12.52£ 1. 76a

Note:CK indicates single-cropping rice combined with chemical fertilizer, CF indicates rice-fish co-culture combined with chemical fertilizer, OF in-
dicates rice-fish co-culture combined with organic fertilizer, MF indicates rice-fish co-culture combined with microbial fertilizer. The grain yield,
straw dry matter weight and total dry matter weight are calculated from the data of each plot. Different letters denote significant differences be-

tween means (P<C0.05).
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Table 2 Effects of different fertilizers on the nutrient concentrations and accumulations in rice grain or straw under rice-fish cocul-

FRAWC i/ (kg » hm %)

Nutrient absorption/ (kg « hm ™~ ?)

¥ki Grain

5 FF Straw

Bt Total

ture
FRorER/ N
F 4y Ab Nutrient content/ %
Nutrient ~ Treatment
FFRL Grain T Straw
N CK 1.42+0. 14a 1.50+1.94a
CF 1.56 £ 0. 16ab 1.44£1.00a
OF 1.59 £ 0. 06bc * 1.10+£1.03a
MF 1.72+0.19¢c * 1.21+£1.03a
P CK 0.24+0.01b* 0.14£0.02b
CF 0.22£0.01a* 0.13+0.01ab
OF 0.24£0.02b * 0.12£0.01a
MF 0.22+0.02a* 0.12+0.01a
K CK 0.44%0.03a 2.11£0.23a*
CF 0.44+0.03a 2.01%0.21a*
OF 0.45%0. 05a 1.97+0.13a *
MF 0.50 % 0. 04b 2.06%0.08a*

89.79 +8. 74b %
96.20 9. 94ab *
100. 00 + 3. 944a *
120. 96 + 13. 58a *

15.36 £ 0. 78b *

13.37%0. 83a *

15.31£1.03b *

15.57£1.10b =

28.04+1.60a
27.25+1.70a
28.13+2.92a

35.26+2.76b

82.60+ 18.67b
72.81+12. 14ab
60.75+5.97a
60.75+7.42a
7.60=*1.94b
6.63x1.00a
6.64t1.03a
6.81%1.03a
116. 35+ 12, 82b *
101.57 £ 10. 61a *
108.51 £ 7. 00ab *

113.49 4. 21b *

172. 38 + 20. 98ab
169. 01 + 21. 03ab
160. 75+ 8. 78a
187.53 +19. 89b
22.96+1.30a
20.00£0.71a
21.94+1.14a
22.37+1.42a
144.39 + 14. 06a
128.83 +11.49a
136.64 +7.33a

148.73 £ 6. 33a

Note:N,P and K respectively indicate nitrogen, phosphorus,and potassium. Different letters denote significant differences between means. * indi-

cates significant differences between grain and straw (P <Z0. 05).
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Table 3 Nutrient utilization efficiency of rice under different fertilizer treatments under rice-fish coculture

T bigil

Nutrient Treatment

i H 7 1/
(kg - kg™ b
Partial factor
productivity/

(kg - kg™ b
Efficiency of
grain production/

O PR
(kg * kg™
Efficiency of

biomass production/

kAR E Y
Harvest index/ %

(kg » kg ) (kg » kg 1) (kg » kg 1)
N CK 40.50£12. 45a 37.09t4.09a 69.51+7.67a 52.46+5. 24a
CF 39.48 % 1.50a 36.90 % 4. 26a 67.20%7.75a 57.07 £2.43b
OF 40. 42+ 2, 15a 39.34%2.11a 73.71% 3. 96a 62.28+1.89c
MF 45.05+1.13a 37.86+4.10a 67.47+7.31a 64.48 £ 1. 80c
P CK 52.00 + 15. 98a 275.93+15. 66a 517.12+29. 35a 66.99 * 3. 37a
CF 50. 68+ 8. 27a 308.28+11.32b 561.39  20. 61h 66.84+3.10a
OF 97.0+15.83b 288.16 £ 15. 78a 539. 95+ 29. 57ab 69.72+1.96b
MF 146. 42+ 21. 38¢ 315. 27 £ 20. 65b 561. 85 £ 36. 81b 69.58+1.43b
K CK 52.00 + 15. 98a 44.08 + 3. 75a 82.61+7.02a 19.50+ 1. 14a
CF 50.68 £ 8. 27a 48.12+4.02b 87.63+7.32a 21.24£1.50b
OF 48.50+7.91a 46. 28+ 2. 46ab 86.71+4.61a 20.61+ 2. 15ab
MF 73.21+10.69b 47.33£2.09b 84.35+3.72a 23.68%1.13b

Note:different letters denote significant differences between means P<Z0. 05.
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Effects of Different Organic Fertilizers on Nutrient Uptake and
Utilization Efficiency of Rice under Rice-fish Co-culture

DENG Shaohong' , WEN Yuanguang' s SUN Dongjing' s WANG Lei*, WEN Jun®,

CHEN Qiuhai' ,GAO Hui' , HUANG Yongijie' , XU Junmo',LIAO Jinggiu',

ZHOU Xiaoguo'"™ "

(1. Laboratory of Forest Protection, Restoration and Ecological Utilization, Institute of Eco-Environmental Research, Guangxi
Academy of Sciences.Nanning,Guangxi,530007,China;2. Guangxi Key Laboratory of Forest Ecology and Conservation, Forestry

College, Guangxi University, Nanning, Guangxi, 530004, China; 3. Institute of Ecological Industry, Guangxi Academy of Sciences,
Nanning » Guangxi,530007 , China)

Abstract: The effects of organic fertilizer instead of chemical nitrogen fertilizer on rice yield, nutrient uptake
and utilization and soil nutrients under rice-fish co-culture were studied, which could provide a basis for re-
ducing the consumption of chemical fertilizer and increasing production efficiency in paddy fields. Four treat-
ments were set in the field experiment:single-cropping rice combined with Chemical Fertilizer (CK) ,rice-fish
co-culture combined with Chemical Fertilizer (CF), rice-fish co-culture combined with Organic Fertilizer
(OF) ,and rice-fish co-culture combined with Microbial Fertilizer (MF). The effects of different organic fer-
tilizers on rice yield,dry matter weight,nutrient uptake and utilization efficiency and soil properties under the
same nitrogen application rate were studied. The results showed that, (1) Compared with CK treatment, the
rice grain yield decreased by 2.53% and 0.16% in CF and OF treatment,and increased by 11.23% in MF
treatment. There was no significant difference between treatments (P ==0. 05). The nitrogen harvest index of
rice was significantly increased under rice-fish co-culture. At the same time, the partial productivity of phos-
phorus and potassium.,grain production efficiency,dry matter production efficiency and harvest index of rice
were improved in different degrees, and the improvement effect of MF treatment was the best. (2) There
were significant differences in grain nutrient contents among different organic fertilizer treatments under
rice-fish co-culture (P <C0. 05). The content of nitrogen and potassium were MF>OF, while the content of
phosphorus was opposite. (3) There were no significant differences in soil pH value,organic matter, total ni-
trogen,total phosphorus,total potassium, alkali-hydrolyzed nitrogen, available phosphorus and available po-
tassium contents among different treatments (P ==0. 05). In conclusion,replacing chemical nitrogen fertilizer
with organic fertilizer or compound microbial fertilizer can stabilize rice yield, maintain soil fertility and im-
prove fertilizer use efficiency under rice-fish co-culture mode.

Key words:organic fertilizer;rice-fish co-culture;soil nutrients;grain yield;uptake and utilization of nutrient
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