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Balance of Phosphorus in a Rotation System with Winter — Wheat and Rice

MA Bao-guo', YANG Tai-xin’, GUO Feng-tai', HAN Jun-jie’
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Abstract: A field experiment from 1995 to 1999 was carried out at a field station of Handan in China with an aim at assessing effects
of phosphorus application on grain yield, P recovery, p balance and dynamics of Olsen — P of soil in winter — wheat/rice rotation
system. The experiment was conducted on a calcareous cultivated meadow cinnamon soil with pH 7. 6, organic matter42. 3 g + kg™,
ALK. =N 112.0mg - kg~', Olsen —P26.4 mg * kg~', NHsOAC - K 168. 5 mg * kg~'. Four P treatments (0, 45, 90, 135 P,0s
kg + hm?) were randomly placed in 12 plots as 3 blocks. Meanwhile, concentrated super nitrogen as N fertilizer was applied to the
soil. After harvest, the grain yield and straw yield were calculated according to the weighed results from sampling plots. P recovery
was calculated by method of difference. P balance between P input and P output was calculated according to both whole stage growth
of winter wheat and rice. The results showed that with the increase of P fertilizer rates (0, 45, 90, 135 P,Oskg + hm ~? ) to rice or
winter wheat, the Olsen — P content in the soil increased, and had a marked effect on the increase of grain yield in present rice
season. P recovery of applying more P fertilizer to crop was in a rage of 7. 3% ~ 13. 6% . The residual effects of phosphorus applied
to the succeeding crop winter wheat were significant, and maintained the higher grain yield of succeeding crop, but available P de-
creased. Under high yield condition for the winter wheat — rice period of rotation, the phosphorus application of 135 kg + hm ~* for
winter wheat or 90 kg * hm ~* for rice were suitable. P fertilizer at one time each year was able to meet the needs on growth and dif-
ferentiation of rice or winter wheat. It may be concluded that supplying phosphorus in rice season could be decreased to 45 kg *
hm ~? that was able to maintain the higher grain yield of both rice and winter wheat. The research on P balance showed that P had
deficit 144.73 kg + hm ™2 ~ 145.22 kg * hm~? and 41. 82 ~41. 83(P,0s) kg * hm~? when P application rate was 0 kg + hm~? and
45(P,0s) kg * hm~2, P had surplus 77. 42 ~78. 85(P.0s) kg *+ hm~2 and 200. 78 ~201. 77(P,0s) kg * hm~2 when P application
rate was 90(P,05) kg * hm~? and 135(P»05) kg * hm 2. When applied P fertilizer reached at 45 ~ 90 kg *+ hm 2, the balance of P
was maintained.
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Table 1 Comparison of application of P on the yields of wheat and rice

Qb B N it KR i
/j‘EFE%/kg « hm~? 7K*E]'}T':ﬁ/kg « hm~? E'\P:%/kg * hm~? /J‘ifﬂﬁ/kg « hm~? 7J(fgif":%/kg « hm~? E'\ft%/kg « hm~?
I 6 056a 5 655a 11 711a 5981a 5 926a 11 907a
I 6 828b 6 122b 12 950b 6 256b 6 581b 12 837b
I 6 778b 6 307be 13 085b 6 529¢ 6 831bc 13 360b
v 6 962b 6 608c 13 570b 6 579¢ 6 728bc 13 307b

H:ab.c b 0.05 Z5EEM,
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Table 2 P uptake by the crops and recovery of P at different P,Os rates
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Table 3  Effects of P fertilizer treatments on P balance
H 1 SiH A AbFE kg + hm 2 B 4b# /kg « hm~?
I I 1 v 1 I | v

1996—1997 BA 0 45 90 135 0 45 90 135
CGE—ARMER) Ml N 25. 4 31.5 33.1 35.7 23.1 28.6 30.2 33.7
7K W 23.7 29.2 31.3 33.6 24.4 30. 1 33.6 36. 1
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7K e R 24.5 28.9 30.6 31.9 23.2 34. 1 36.5 37.3
AN 0.04 0. 44 0. 61 0.62 0.03 0.55 0.75 0.90

- -50.64  -13.94 +26.59 +68. 88 -43.93 -11.65 +28.25 +70.9
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Wit ok B 0. 04 0.50 0. 66 0.78 0. 04 0.50 0.81 0.90

V- —44.94 -11.7 +27.24 +66. 92 -53.74 -15.9 +23.69 +66.5

Sl —144.73  -41.82 +78. 85 +200.78 ~145.22 -41.83 +77.42 +201.77
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