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47, 298 62 mg kg ', 0. 58 cmol kg™ ', (KPR) Gafsa
17 mg kg™ (GPR), 3 1
1.2 100 (150 Bm), Gafsa
(SSP) R 60
1
Table 1 Chanical properties of the three different types of P fertiizers used in the sudy
2% CaO F MgO Si0, CO3
P fertilizer Total P 2% citric acid P
(gkg ")
SsP 67.8 60. 6" 291.3 16. 4 - 302 —
KPR 137. 3 28 7 456. 8 32.5 159 4 252.3 18. 8
Gafsa GPR 129 3 58 2 485.6 2.5 7.7 325 &R 4
1) Water soluble P
1.3 2 7 3 R 15 emx 20
6 , cm, 7 3 10 3
2 , 3, () N 100 kg hm™ 2,
4.82mx4 15m 2 N 70 kg hm ™ ° KCl(K20 75
2 kg hm™?)
Table 2 Designing of treatments in the experiment , ,
(P kg hm™?)
1.5
Treatment code
Rapeseed Rice Rice 0~ 15 cm ,
CK 0 0 0 0~ 15 em
GPR 120 0 0 pr (1 ) :
I mol L " KCI s ;
KPR 12 0 0 Bray 1 H>SO+ —CuSO04
SSp 40 40
75%GPR + 25%SSP 40 40
75%KPR + 25%SSP 40 40 40 2
GPRY
DGPR 240 0 0 21
1) DGPR GPR 1 The P rate of DGPR is 21.1 1 2
double the rate of GPR 3 21~ 2.7 3.1~ 3.9
1.4 11.8~ 18.0
- - 1999 R
3a ( 72) 11 1 , ( 3 3 : Gafsa
6.8 m’ > > Gafsa
10 d N 4550 50 kg hm™ ?
KC1(K20 60 kg hm™ ?) 15 kg hm™ 2 25% ,
5 2 ,
( 948) ( 93) 5
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Table3 Effeds of different PRs on grain yields of rapeseed and rice
199 2000 2001
Treatment code Rapeseed Early rice Late rice Rapeseed Ealy rice Late rice Rapeseed Early rice Late rice
(kg hm™?)
CK 415! 5675a 6 80b 500 ¢ 448 b 6235b 120 £ 4500d 668 ¢
GPR 1 540 ab 5500 ab 6 950 ab 2450 a 498 a 6615 a 2285a 5085 ab 7335 a
KPR 133% ¢ 5650 a 7 000 ab 2100 b 4765 a 6 400 ab 1 725d 5150a 6965 b
sSSP 1390 be 5450 ab 7 200 a 2400 a 475 a 6365b 1 980c 4765 cd 7415 a
GPR+ SSP 1345 ¢ 5475 ab 7 000 ab 2350a 4800 a 6535 ab 2 075 be 4965abc 7435 a
KPR+ SSP 1302 ¢ 5450 ab 7 150 a 2050b 4850 a 6285b 1340e 4950 abc 7150 ab
DGPR 1 480 be 5550 ab 7 000 ab 2400 a 4835 a 6 500 ab 2 275 ab 5035 ab 7350 ab
1) 5% Meams with the same letter in the column are not significantly different
at the 0. 05 level using Duncan s Mutiple Range Test
2.1.2 1 , 2 s Gafsa
, ) 5% ) 3 ,
, 5%
N P K 2 2.2
6.0% ~ 11. 1%, 5% ;03 Gafsa
5.9% ~ 13. 0%, 3a
, 5% 5.06 4.47 3.99 3a
6.2% 2.0% 6.2% 5.7% 6.1% 3.0%
1 2 3 (4 ,
1.5%~5.1% 0.8% ~ 6.1%  4.2% ~ L ,
11. 2% o , ,
14
n 5% [2,14]
4 3a( 1989 2001 )

Table 4 Effects of different PFs on 3-year average yields of rapeseed and rice and omparison between PR and SSP in agronomic effect veness

1

Grain yield (kg hm™?) Straw yield (kg hm™?) RAE (%)
Treatment ©de
Rapeseed Eadly rice Late rice Rapeseed Eady rice Late rice Rapeseed Early rice Late rice
CK 345 4 87 6 590 603 5816 5857 — — —
GPR 2 M1 519 6967 4443 6 050 6 188 108. 7 104.2 9. 6
KPR 1720 518 6788 3586 5978 6073 8. 4 104. 1 97. 1
SSp 1923 4983 6993 4128 5?5 6228 — — —
GPR+ SSP 1923 5080 699 4147 5 90 6200 100. 0 102.0 100. 0
KPR+ SSP 1 631 5083 6 862 3307 5 %1 612 . 8 102.0 9. 1
DGPR 2 051 5140 6950 4433 6 017 6 167 106. 7 103.2 0. 4
1) (%)= ( / ) X 100 Relative agronomic effectiveness (RAE) (%)= (yield of PR/ yield of
SSP) x 100
" 25% R

[15]

Gafsa

108. 7%
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Fig 1 Changes in available P in plough layer (O~ 15 an) soil with cropping in the crop rotation
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TableS Effects of PFs on P uptake by crops

Rapeseed (P kg hm™ ?) Early rice (P kg hm™2) Late rice (P kg hm™?
Treatment wde
1999 2000 2001 Mean 199 2000 2001 Mean 1999 2000 2001 M ean
CK a5 1.2 0.4 0.7 64 1.3 8.6 8.8 227 24 3 2. 4 8.1
GPR 43 8.7 9.1 7.4 132 19 17. 4 16.5 221 291 2.2 4.5
KPR 30 6. 6 6.2 5.3 12 4 18.3 17. 3 16 231 215 4.8 23. 1
SSp 38 7.0 1.2 4.0 125 2 15. 8 16.8 24 4 211 2.3 2.6
3GPR 39 89 8.5 7.1 123 2.1 16. 3 16.9 23 4 199 2.1 21. 8
3KPR 45 6. 4 6.0 5.8 12 1 15.5 15. 7 14.4 232 17. 6 25.7 2.2

DGPR 49 9.1 8.2 7.4 133 18.7 16. 8 16.3 251 28 7 2.9 2.7
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Fig 2 Relationship between soil avaiable P and relative grain yield of rapeseed
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APPLICATION OF PHOSPHATE ROCK IN RAPESEED- RICE RICE CROPPING SYSTEM
ON AN ACID PADDY SOIL IN CENTRAL ZHEJIANG

Meng Cifu2 Cao Zhihong't  Jiang Peikun' Xu Qiufang’
(1 School o Life Science, Zhgiang Forest College, Lanas Zhgiang 311300, China)

(2 Instiue f Environment, Resources, Soil and Fertilzers, Zhgiang Academy o Agricultural Sdences, Hangzhou

310021, China)

Abstract A 3 year field experiment was carried out to determine effedtive methods of applying phosphate rock (PR) at a

rate of P 120 kg hm™ % a~ ! on an acid paddy soil derived from quaternary red clay in a rapeseeé- rice rice cropping system. The

yield response of rapeseed to application of phosphorus fertilizer (PF) was much greater than that of rice. SSP was applied sepa-

rately to rapeseed, early rice, and late rice, while PR was applied only to rapeseed. Kunyang phosphate rock (KPR) was found

to be significantly less effective than Gafsa phosphate rock ( GPR) on rapeseed, but quite smilar on rice. Relative agronomic ef
fectiveness of GPR and KPR in rapeseed, early rice, and laer rice seasons were 108. 7%, 105.0% , 99.6% and 89. 4%,
104.8%, 97.1%, respectively. Increasing the application rate of GPR fram P 120 kg hm™ *a 'to P 240 ke hm™ >a ' or mix
ing RP wih SSP and applying the mixture to separately to three crops did not have any exira effect on yields of rapeseed or rice.

Available P in the cultivated layer of soil after the rapeseed season was greater than that after the rice seasons. Phosphorus ab-

sorbed by rapeseed was mainly fran the PF, whereas P absorbed by rice was mainly fram soil.

Key words Agricultural effectiveness; Phosphate rodk; Paddy soil; Rice; Rapeseed; Yield; Cropping system



