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80 11
(N 460 g/kg) [18]
( P,05120 g/kg) (  K,0 600 g/kg) 1.4
2009 5 11 187 500 ( K,O )kg/kg)= (
/hm*> 6 13 6 28 9 23 - )
10 19 150 kg/hm? =( / %100
2010 3 8 6 1 ( /hm?)=( -
1.2 )x —( X )
KO K1 = K,O /K0
K2 70% K2 (%) =( -
K3 K2 130% K4 ) ><100
K2 160% 5 DPS7.05 LSD
1
#1 FRISIEAFEINNE F B RIE A 8 (kg/hm?) 2
Table 1 N, P and K application rates for rice-wheat trial
(K:0) 2.1
(N) (P09 ko KI K2 K3 K4 C 2
200 65 0 8 120 156 192
180 90 0 63 90 117 144
70%  50%
4 20 m?
1.3
[16]
F2 MEHENEETEHRREN
Table 2 Effects of K application rates on yield components of rice and wheat
( /hm?) /) (8) (kg/hm?)
KO 184.0a 155.6 b 28.04 ¢ 8 027.96 cd
Kl 1778 a 163.1 ab 28.45b 8250.27 be
K2 182.7 a 162.0 ab 28.54b 8447.10 b
K3 189.1a 185.7a 28.59b 10 039.63 a
K4 1857 a 182.8a 2897 a 9834.14a
KO 341.1¢ 363a 463 ¢ 5732.83d
K1 385.5b 332¢ 4720 6 040.94 ¢
K2 394.8 ab 352ab 4740 6587.16 b
K3 408.4 a 34.3 be 482 6751.91b
K4 410.1a 36.1 ab 484 a 7165.43 a
P 0.05
2.2
(3] 3.3% ~ 9.6% 10%

¢ 3)
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46

*3 EHEMBESFEMZFUEMRME

Table 3 Effects of K application rates on yield and economic benefit of rice and wheat
(kg/hm?) (kg/kg) (kg/hm?) (%) ( /hm?)
KO 8344 ¢ - — 100.00 - -
K1 8615 bc 3.23 271 103.25 99.90 1.33
K2 8 830 ab 4.05 486 105.82 291.00 1.66
K3 9144 a 5.13 800 109.59 630.60 2.11
K4 8 836 ab 2.56 491 105.90 37.20 1.05
KO 3981b - — 100.00 - -
K1 4419 a 6.94 438 110.99 559.41 3.05
K2 4475 a 5.49 494 112.97 548.90 2.41
K3 4500 a 4.43 519 113.03 479.49 1.95
K4 4 469a 3.39 488 112.24 303.68 1.49
1.50  /kg K,0 3.65  /kg(2009 1.90  /kg(2010 ) K,0 433 /kg(2009 )
3%
17% ( 2 2.3
3
K3 (156 kg/hm?)  K1(63 kg/hm?)
630.60 559.41 13%
K4 37.20
K3 KI
512 kg/hm?( 800 kg/hm?) K4 1.50
485 kg/hm*( 519 kg/hm?)
156 kg/hm 117 kg/hm? Kl K2 K3
9 144 kg/hm* 4 500 kg/hm’ K4 Kl
K2 K3 K4 659.31 839.90
- 1 110.09 340.88 K3 (
156 kg/hm’ 117 kg/hm?)
K3 KI
2
1.3 (
/ )
K3 5.13 kg/kg 052 041
192 kg/hm®
2.4
1 2

[10,19]

2%

(144 kg/hm?)
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—o— IKFBHPRL —¢— K FEFEFT —o— /N APRL —— INEFEFT
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ez
1 KEFNERREEAERE s
Fig. 1 K uptake of rice and wheat in different organs [112.23]
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Fig.2 N, P uptake of rice and wheat in different organs
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24
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nﬂg 120
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' 3 7k*h*ﬂ’]‘§iﬂ’.iﬁﬂﬁ§‘m f%\ iﬂm&qﬁli 13.21% 15.48%
Fig.3 N, P and K uptake of rice and wheat of above-ground parts
38.84% 56.38%
1 4
1.3
2.4
F4 MEHEEZ RS NE(kg/hm?)
Table 4 Effects of K application rates on K uptake in rice and wheat
KO0 43.64 116.53 160.17 11.90 43.80 55.70 215.87
K1 48.24 157.63 205.87 13.21 58.85 72.06 277.93
K2 46.80 159.02 205.82 14.23 67.92 82.15 287.97
K3 44.53 171.74 216.27 13.10 68.73 81.83 298.10

K4 58.05 158.76 216.81 14.43 78.48 92.91 309.72
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2.5
(G
« 3
-192.94 kg —69.17 kg (65.54% — 35.54%) (24121
90 kg/hm®( )
30% ~ 60%
(50.85% — 33.65%)
x5 ATRAEBEZRIEFAPHRRAUTEMBLN AR
Table 5 K apparent balance and K fertilizer utilization efficiency in different treatments under rice-wheat rotation
(K20, kg/hm?) (%)
CK 0 19294  -192.94 0 67.10 -67.10 0 260.04  -260.04 - - -
K, 84 24799  -163.99 63 86.80 -23.80 147 33479  -187.79 65.54  31.27 50.85
K, 120 24793  -127.93 90 98.96 -18.96 210 346.89  -136.89 45.83 35.40 41.36
K; 156 260.52  -104.52 117 98.57 +11.76 273 359.09 -85.77 4332 2690 36.28
K4 192 261.17 -69.17 144 111.92 +32.08 336 373.09 -37.09 3554 31.13 33.65
3 13
2.4
)
4
(K,0) 117 kg/hm®
)
192 kg/hm’
( / 156 kg/hm? 117 kg/hm?
) 0.52 0.41
(1] , . , .
3) [J1. , 2006, 37(2):
314-317
[2] s , Hirdter R. [M].
, 2000
(3] , , ,

1. , 2003, 34(3): 205-208



2 237
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Study on Potassium Strategy to Maintain Crop High Yield and
Potassium Balance in Cropland Under Rice-wheat Rotation Systems

LIU Feng', WU Chuan-zhou?, ZHU Ke-bao®, XI Bo?, HAN Wei-dong®

(1 Soil and Fertilizer Institute, Anhui Academy of Agricultural Sciences, Hefei 230031, China;
2 Agricultural Technology Center in Wuhu County, Wuhu, Anhui 241100, China)

Abstract: A field experiment under the rice-wheat rotation was conducted in Plain along the Yangtze River in Anhui. The
results indicated that the yields of rice and wheat were enhanced with the increasing of potassium rate, whereas the yields
decreased with excessive potassium fertilizer application. Except for the highest potassium rate treatment, potassium fertilizer
efficiency of rice was also enhanced with the increase of potassium fertilizer, while there was an opposite trend for wheat
compared with rice. Moreover, the difference of potassium fertilizer income exhibited a similar trend in potassium fertilizer
efficiency under the rice-wheat rotation system. K absorption in aerial part increased with the improvement of potassium fertilizer
rate. N and P absorption in grain for all the treatments under the rice-wheat rotation system was significantly higher than the straw
whereas there was higher K absorption in straw compared with grain. With the improvement of potassium fertilizer, the
absorption of straw and grain for rice and wheat exhibited a significantly increasing trend. In addition, potassium for all
treatments in the farmland system showed a deficit after rice harvesting. However, the deficit was mitigated with the increasing of
potassium rate. Moreover, potassium in the farmland exhibited a surplus pattern in the wheat growing season when the application
rate of potassium was more than 117 kg/hm®. The potassium fertilizer efficiency showed an obvious decreasing trend with the
increase of potassium rate. Therefore, it was preliminarily concluded that the application rate of potassium 156 kg/hm* and 117
kg/hm? for rice and wheat respectively was a prefer choice for fertilization strategy in order to guarantee high yield and maintain
soil potassium fertility in the similar regions.

Key words: Rice, Wheat, Yield, Potassium efficiency, Potassium balance
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