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1
Table 1 The basic agiochemical properties of soil sample
CaCO,

Soil layer Avail K- Sowly aval. K 0. M. Total N Total P Total K Avail P pH CEC
(em)  (mghkg ') (mgkg) (gkg') (ghe™!) (ghe™!) (ghke™!) (mgkg!) (gkg™ ) (anl(+)kg™)
0~ 20 882 562 239 0.76 0.73 211 43 059 77 0.3

cv (%) 85 125 54 5.6 17.2 20 17.3 - L8 1.5

2
Table 2 Treatments and fatilize rates
Fertilizer rate( kg hm 2)
No. Treatment Organic marure (kg hm™ 2)
N P205 KZO
1 CK 0 0 0 0
2 N 150 0 0 0
3 NP 150 75 0 0
4 NK 150 0 5 0
5 PK 0 75 75 0
6 NPK 150 75 s 0
7 M, 0 0 0 2500
8 M NPK 150 75 75 2500
9 M, P(NK) ¢ 150 75 5 2500
10 M, (NIK), 5 1125 12,5 2500
11 M,NPK 150 75 IAl 7500
NH4Cl  KC, s 10 s
.5 M, , 22 500 kg hm™ %
M, 7 500 kg hm™ > , 1991~ 1997
:N 150 kg hm™? P,05 75 kg hm™ % K,0 75 kg hm™2 1997 , P K
75 kg hm™ 2 60 kg hm™ %; N 135 kg hm™ % N 150 kg hm™% 79 10
60% , 40% 3~ 4
70% , 30% 2~ 3 s
N P(P0s) K(K20)
, 1991 2000 s 9 18
1, 11 s 5 H 11992~ 1997
63, 1998~ 2000 I 6078, 5 ,8
13
0~ 20 am , ,
s H>S04- H20» —

[9]

)

1 mol L™ 'NH40A¢( )

1 mol L”"HNOs — 19l

[9]
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2
21
3 ; ( , )
s (My) s 9 (CK) 20. 1%
718% 9 s (NK) (N) s 137% 6.0%,
1 kg K20 10.3kg 1 7kg; (NPK) (NP) ,
7T9% 80%, 1kgKy0 69ke 3 0kg
(M|NPK) , (M2NPK) , s
7. 8%  10. 9% (M,P(NK) ¢)
( M]NPK) ’ - ’ 5
| [10~13] |
g H 5 (KCI)
(K2S04) , ,
3 (kg hm=2) D
Table 3 Effect of long— term K application on rice— wheat yield for puiple soil
Hficieney of K fertilizer
Average amual yield( kg hm 2) Yield increase( %) (ke kg 1
Treament
Wheat Rice Total yield Wheat Rice Wheat Rice
CK 1420. 4 3809 2 5229 6 — — — —
N 1951. 4 5248 5 7199 9 374 37. 8 — —
NP 2602.9 6103 7 8706 6 833 Q. 2 — —
NK 2069. 1 5%9 2 8038 3 457 3. 7 1.7 10.3
K 1700. 3 4630 0 6330 3 197 2.5 — —
NPK 2811.3 6587 8 9399 1 97.9 8. 0 3.0 6.9
M, 1530.9 45750 6105 9 78 0.1 — —
M;NPK 2857. 1 6717. 3 %574 4 101 1 76. 3 3.2 7.7
M,P(NK) 2972.9 6740 7 9713 6 109 3 76. 9 4.2 7.3
M, (NPK) , 2705. 6 6538 5 N44 1 90 5 7.7 0.8 3.6
M,NPK 3118.5 7102 9 10221. 4 119 6 8.5 4.2 81
1) 1991~ 2000
R 4 ,NP K
(NPK M;NPK M;P(NK) g Mi(NPK), M2NPK) , ; PK KP N
N NP NK PK ; CK M
N P K

N P K N P K
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4 (kg hm-2)
Table 4 Ricewheat yield at different K application rates during different periods
Wheat yield Rice yield
Treament 1992 1993~ 19% 197~ 2000 1992 1993~ 1996 1997~ 2000
(K 1437.0 1440 8 13%. 8 4618.5 3644 6 3771 4
N 2566. 5 2190 8 1558. 1 5808.0 53175 5089 6
NP 2M1.5 2807 6 2350. 9 6433.5 6271. 9 5853 0
NK 2599.5 2393 3 1591. 1 6319.5 6085 1 5747 6
X 2224.5 1717 1 1527. 4 4708.5 4766 3 4474 1
NPK 2784.0 2860 9 2718. 4 6991. 5 6550 1 6524 6
M, 1516.5 1567 1 1498. 1 5379.0 4874 3 4074 8
M NPK 2859.0 2910 4 2178. 4 7204.5 67717 4 6335 5
M P(NK) 2892.5 3137 6 282. 3 7188.0 6707 6 6661 9
M, (NPK) , 2842.0 2707 5 2619. 8 657.0 6322 4 6544 5
M,NPK 3183.0 32599 2935. 9 7371.0 7269 4 6869 3
22
9 ,
(CK N NP M) , 18% ~ 26% 26% ~ 41% ;
( (MNPK) (M (NPK) 1)
, 5%) , (1991 ) ,
5
Table 5 Fffect of bnetem K application on slowly available K and available K content in purple soil (mg kg™ ')
Slowly avail able K in different years Avail able K in diferent years
Treament
1991 19% 2000 191 19% 2000
(K 587.4 48 1 4325 99 7.3 70. 0
N 55.2 468 4 456 2 1149 74.0 67.9
NP 566. 1 440 2 430 6 88 6 61.0 5.0
NK 569.5 548 1 537.0 89 8 86.2 8.5
X 5921 201 5242 921 108.5 113. 4
NPK 566.9 02 1 4829 852 87.2 8. 2
M, 570.5 518 7 470 1 102 3 7.9 66. 2
M,NPK 560.3 235 482 0 89 2 86.9 8. 1
M P(NK) ¢ 563.8 488 2 486 0 9209 8.5 €. 5
M, (NPK) 569. 1 530 5 545 8 90 7 86.2 8.3
M,NPK 554.1 278 547.0 89 3 2.1 8. 1
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) ) 5 )
(PK) s s (1991
92 mg kg™ ', 1996 79 mg kg™ ', 2000 67 mg kg™ )V, LN PK
23
( 6 .9 (PK) (M, (NPK))
(M,NPK) s ,
) PK 9 ,
9 ) ) , )
9 (CK N NP My) 53%,
, 3% (3,
6
Table 6 Balance of ©il K in different K application treatments for purple soil from 1991 to 2000 (K,0 kg hnmi™ %)
1) 2) 3
Treatment Total applying K Total output K Balance of soil K
K — 863. 1 - 863.1
N — 1401. 6 - 1401. 6
NP — 1686. 6 - 1686.6
NK 260 1858. 9 - 5%.9
X 260 1% 8 + 5.2
NPK 1260 1972. 9 - 7129
M, 434 7 1134. 8 - 700. 1
M,NPK 1431 5 1927. 5 - 4%.0
M, P(NK) ¢ 1571 4 278. 8 - 707.4
M, (NPK) , 2201 4 2195. 3 + 6.1
M,NPK 221.2 033. 4 - 122
)9 32) 9 ;3) 9 -
, PK M;(NPK);, M,NPK 9
PK ( ) ) ,
Mi(NPK),  MoNPK ,Mi(NPK) , s

[10~ 3]
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EFFECTS OF LONG- TERM POTASSIUM APPLICATION ON YIELD AND SOIL
POTASSIUM IN RICE-WHEAT CROPPING SYSTEM IN PURPLE SOIL

Xiong Ming-biao' ~ Shu Fen? Song Guang yu'  Shi Xiae-jun' Mao Zhiyun'
(1 Gollege f Resources and Emwironment, Southwest Agricutural Unwersity, Chongging 400716, China )

(2 Station ¢ Agrotechnique and Service, Hechuan, Chongging 401538 China)
Summary

Effects of long-term K application on aop yield and soil K wntent and forms in ricewheat rotation
were studied. The results showed that long- tam K application markedly inareased crop yield, the balance
of the available K in purple soil was maintained and the ability of soil to supply K was raised. A joint ap-
plication of rice straw (7 500 kg hm~? a™ ') and chemical K fertilizer (about K;O 140 kg hm™ 2 a™ ') is
recanmended to keep the balance of K in purple soil.

Key words Long-term K application, Rice-whea yield, Soil K content and foms, Purple soil,
Fie point experiment



