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LER RIS (KR EIH MR ) AR R 13.9 kg/hm®,
QFFIF AR IR IR R B AR AR 8 225.0 ke/hm, 417 A B9 E1
1.3 kg/hm’, QFIFHAEFAPUEBEA 1275 ke/hm®, HEABIEI N 2.3
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MR 0.0 6591b — — — —
45.0 6870ab 152.7a 6.2a 54.2a 4.0a
75.0 6859ab 91.4b 24a 32.5he 3.7a
105.0 7181a 68.4c 5.1a 36.8b 8.1a
135.0 6934ab 51.4d 2.6a 16.6¢ 4.9a
165.0 6892ab 41.8¢ 1.8a 19.6¢ 4.2a
CR 0.0 7453b — — — —
45.0 7969a 177.1a 11.5a 49.5a 6.4a
75.0 7993a 106.6b 6.1ab 33.5ab 6.7a
105.0 7856a 74.8¢ 3.7b 33.1ab 5.1a
135.0 7886a 58.4d 3.3b 33.8ab 5.4a
165.0 7966a 48.3e 3.1b 21.6b 6.4a
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AT LAAS i B0 2R PR AR AIG,  (HA Ab B 27 [) 25 S 390 I
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et (ke/hm”) (ke/hn ) Bl /) i /7 (%) (g)
MR 0.0 6409b 310.7a 114.0abe 79.8d 22.7b
45.0 6747ab 305.3a 116.3ab 82.6¢ 23.0ab
75.0 6567b 308.0a 109.8abc 84.8abc 22.9ab
105.0 6982a 310.7a 116.6a 83.6bc 23.1ab
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CR 0.0 7051a 313.3a 115.5a 84.7¢ 23.0c
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135.0 7402a 314.7a 118.5a 85.0bc 23.4a
165.0 7416a 326.7a 114.0a 86.0ab 23.2b
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6000 L L

| | | | |
0 25 50 75 100 125 150 175
KOl fH & (kg/hm?)

B2 mMEN KO0 EAESFEZ N RERHIEE
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WA Rt 7SR - KRR, RS FRR
H A E B2 R 50% , 4% B2 75 5 A -58.6 ke/hm?,
HEFE 5N 181.5 kg/hm®s fE ARG BAVERR S, %
FFi8 H A EE AR 30%, A HER 2 77 5 R —46.6 kg/
hm®, EFEREA BN 177.4 kg/hm® s AHFIE P RS
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R ZEREH 5 A C R T, AT IR
PRI ZE S, (HRT] ) B AR A A
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Study of potassium balance and potassium application rate in long-term integrated rice-crayfish mode

PENG Cheng-lin" >, YUAN Jia-fu" *, SI Guo-han"", LIU Wei', ZHAO Shu-jun', SU Zhang-feng*, LI Jin-hua*, XIE
Yuan-yuan', MA Chao-hong' (1. Institute of Plant Protection and Soil Fertilizers, Hubei Academy of Agricultural
Sciences, Wuhan Hubei 430064; 2. Hubei Collaborative Innovation Center for Grain Industry, Yangtze University,
Jingzhou Hubei 434025; 3. Qianjiang Scientific Observing and Experimental Station of Agro-Environment and Arable
Land Conservation, Ministry of Agriculture and Rural Affairs, Qianjiang Hubei 433116; 4. Qianjiang Agro-Technology
Extension Center, Qianjiang Hubei 433100 )

Abstract: Through field experiments, the effects of the long-term integrated rice-crayfish mode and the rice monoculture
mode on potassium ( K ) input and output characteristics, balance status, and different K application rates on the yield of
direct-seeded rice and potash fertilizer use efficiency were studied. The results showed that the K input of the integrated rice-
crayfish mode was 134.3 kg/hm®, which were mainly brought by chemical fertilizer, fodder, rainfall and irrigation water,
accounting for 46.3%, 10.3%, 5.5% and 34.8% of the total input, respectively. Compared with the rice monoculture
mode, the K input of fodder and irrigation water of the integrated rice-crayfish mode increased greatly. The total K output of
the integrated rice-crayfish mode was 119.4 kg/hm’, mainly including rice grain, commercial shrimp, leakage and runoff,
accounting for 26.5%, 5.0%, 41.2% and 27.3% of the total output, respectively. Compared with the rice monoculture
mode, the K output of the above four ways increased significantly. The apparent balance of K in the two modes was surplus,
and the surplus of K in the integrated rice-crayfish mode was lower than that in the rice monoculture mode. Under the same K
application rate, the rice yield, K partial productivity and K utilization rate of the integrated rice-crayfish mode were 14.1%,
14.2% and 5.6% higher than that of the rice monoculture mode respectively. Compared with the rice monoculture mode,
the long-term integrated rice-crayfish mode could increase the yield mainly by increasing the number of effective panicles.

In a word, when the K application rate of the integrated the rice monoculture mode and rice-crayfish mode of rice and
shrimp reach 47.3 kg/hm” ( K,0 application 57.0 kg/lhm®) and 21.6 kg/hm® ( K,0 application 26.0 kg/hm’ ) , respectively,
the K balance of farmland ecosystem could be maintained; when the K,0 application amount reach 82.2 and 85.0 kg/hm’
respectively, higher yield could be gotten.

Key words: integrated rice-crayfish mode; direct seeding rice; potassium balance; potassium application rate
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