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Effect of Long-Term Application of K Fertilizer and Wheat Straw to
Soil on Crop Yield and Soil K Under Different Planting Systems

TAN De-shui, JIN Ji-yun, HUANG Shao-wen, LI Shu-tian, HE Ping

( Institute of Agricultural Resources and Regional Planning, Chinese Academy of Agricultural Sciences/Key Laboratory of Plant

Nutrition Cycling, Ministry of Agriculture, Beijing 100081 )

Abstract: [Objective] Effect of application of K fertilizer and wheat straw to soil on crop yield and status of soil K in plough
layer under different planting systems was studied. [ Method 1 Experiment on long-term application of K fertilizer and wheat straw to
soil experiments in Hebei fluvo aquic soil and Shanxi brown soil in northern China were begun in 1992. [ Result]The results showed
that K fertilizer and straw could improve yields of wheat and maize, and treatments showed: NPK+St>NPK>NP+St>NP, and
treatment of K fertilizer made a significant difference to NP, and efficiency of K fertilizer in maize was higher than in wheat under
rotation system of Hebei. In contrast with Shanxi, soil potassium wastage of rotation system in Hebei was more serious, only
potassium in treatment of NPK+St showed a surplus and others showed a wane. K fertilizer and straw could improve content of
water-soluble K, non-specifically adsorbed K, non-exchangeable K, mineral K and total K in contrast to NP, however reduce
proportion of mineral K and improve those of others in the two locating sites. Compared with the orientation’s beginning, temporal
variability character of soil K content and proportion showed a difference between two soil types, further more content of mineral K
and total K behaved a decrease accordantly in two locating sites. [Conclusion] As a whole, effect of K fertilizer applied to soil
directly was excelled to wheat straw to soil. In order to increase crop yield and retard decrease of soil K, wheat straw to soil was an
effective measure to complement potassium.
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Table 1 Details on fertility of soil in each experimental locating site in 1992 (0-20 cm)
EL VALY gk pH BT T A H it £ AL AR UK ke
Locating site Soil type CEC Total N OM NH,"-N Avail. P Avail. K
(cmolkg™) (gkg?) (g-kg™) (mg-kg™) (mg-kg™) (mg-kg™)
Tk Hebei #i#] - Fluvo aquic soil 8.8 15.2 1.0 14.0 37.6 19.1 99.1
11174 Shanxi #1 Brown soil 8.9 14.8 0.9 13.0 35.0 24.8 137.9

IRI T 4 AR, 7T 7 A2 AR R AT .
AL 7 HAR AR AR EE . (1) NP: N 225 kg-ha™,
P,0s 90 kg-ha?;  (2) NP+St: N 225kg-ha*. P,0s90
kg-ha'; (3) NPK: N 225 kg-ha™. P,0s 90 kg-ha™.
K,0 150 kg-ha™; (4) NPK+St: N 225 kg-ha*, P,O5 90
kg-ha', K,0 150 kg-hat, HAKAERL: JR&E (RiB5iE
REERGI R 1 1), 8RR 4% (ASHBIEMD , AIAE L&
A ChngE Rk AR, & K0 60%, ZE3E A ALk,
AR o WLV e R R EARAN R . (1) NP:
N 195 kg-ha. P,0s 105 kg-ha';  (2) NP+St: N 195
kg-hat. P,0s5105 k kg-ha™;  (3) NPK: N 195 kg-ha™.
P,0s 105 kg-ha™. K,0 150 kg-ha™; (4) NPK+St: N 195
kg-ha™. P,Os 105 kg-ha®. K,0O 150 kg-ha®. HARAEE}:

THEREAE. ), BRAE RSB O, AR
A FD o StAREUTNEFREFT AL H . AR 4 K
FH, WX 50 m?, BEHLHES], YA R
TR 5 2 ), R A B it [ T K A7

1992 4F- T i i —ZFAE YGRS L 0~20 em 3%
Fefh, KTARAE, [AIB R4 e AR5 . 2005 4F 5 i —
VYR EL 0~20 cm )2 H4F, R+t 1 mm
fi, T 135 OSSR, AT ik 0.25
mm i T A A e . 1992 455 2005 41
SR b A5 I E W R AT
1.2 MNEMBRAE

IKIEPE K LG 10 = 1 JHZEMKIREL ik
WA 0.5 mol-L™t R PE RS IR BEA VAR I, AR IR
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B A =T PR R R B P - AR I s R R BB 1
mol- L™ HPE S R E VB R R B B =T IR iR
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M5E o
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Table 2 Effect of long-term application of K fertilizer and wheat straw to soil on quantity of K absorbed by crop and balance status

of soil K
. AR BRI (K,0) i
INEREFFEIE (K,0) : 2 EEE T (K0) o
L . Total K quantity absorbed annually ) P4 R AL
TE AT RS Kb PR K quantity absorbed by straw " Profit and loss
. (kg-ha™) Balance
Locating site Treatment - - - — annually .
i Quantity  LLf Proportion /N Tk Bt (kgha™) index of K
(kg-ha™) (%) Wheat Maize Total
b 1 NP 77.8b 815 955 100.4 195.9b -195.9+65.5 0
Hebei fluvo NP+St 144.3a 86.7 166.4 179.3 345.7a -201.4+73.3 0.42 +£0.09
aquic soil NPK 142.3a 85.8 165.9 213.6 379.5a -79.5455.4 0.79£0.17
NPK+St 140.6a 85.9 163.7 227.9 391.6a 49.0+91.3 1.13+£0.22
VGt NP 110.5¢ 83.9 131.6 131.6¢ -131.6+23.9 0
Shanxi NP+St 120.6b 84.4 142.9 142.9b -22.3£26.8 0.84 £0.04
brown soil NPK 126.8b 84.5 150.1 150.1b -0.1+4.3 1.00+£0.17
NPK+St 140.5a 85.2 164.9 164.9a 125.6+4.5 1.76 £0.15

[ —HiX ARG BEFRORTE 0.05 KF 2R EZE (LSD). T

Lowercase letters in the same location site indicate significant difference at 5% level (LSD) . The same as below
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Table 3 Temporal variability status of content of different forms of potassium in two soil types under long-term application of K

fertilizer and wheat straw

KR JEAE IR B4 RF AR B AEAE et Wy
PEL VA B Water-soluble K Non-specifically Specifically adsorbed K Non-exchangeable K Mineral K
Locating site Treatment (mg-kg™ adsorbed K (mg-kg™) (mg-kg™ (mg-kg™ (%)
1992 2005 1992 2005 1992 2005 1992 2005 1992 2005
114 41.4 46.4 1070.7 1.68
AL+ NP 8.9b 30.3c 51.4b 911.9b 1.53b
Hebei fluvo NP+St 9.8b 32.5¢ 57.5ab 940.2b 1.55b
aquic soil NPK 19.4a 56.8b 58.6a 1038.6a 1.57a
NPK+St 20.4a 72.6a 58.4a 1062.1a 1.59a
23.7 57.3 57.0 1149.3 1.67
LG4+ NP 25.4b 66.3b 74.0a 1089.1c 1.60b
Shanxi brown NP+St 29.0b 79.3b 70.2a 1149.8b 1.60b
soil NPK 54.0a 126.8a 69.9a 1180.0a 1.60b
NPK+St 59.1a 138.0a 72.2a 1209.0a 1.61a
2.3 KHERABESHETEENHELIERRES TESAELE T HI S90 P L] o AR B R BNF I
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AT FOR 5 YA AE S 38 &R A B AE A
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Table 4 Temporal variability status of proportion of different forms of potassium in two soil types under long-term application of K

fertilizer and wheat straw (%)

AR R B A

RN B

SE B Ab R i Non-specifically Specifically R M_L%W
. Water-soluble K Non-exchangeable K~ Mineral K
Locating site Treatment adsorbed K adsorbed K
1992 2005 1992 2005 1992 2005 1992 2005 1992 2005

0.063 0.230 0.258 5.95 93.50
Ak 1 NP 0.054 0.185 0.315 5.58 93.87
Hebei fluvo NP+St 0.059 0.196 0.347 5.67 93.73
aquic soil NPK 0.115 0.338 0.348 6.17 93.03
NPK+St 0.120 0.425 0.342 6.22 92.89

0.132 0.318 0.317 6.39 92.85
LG #s 1 NP 0.147 0.384 0.429 6.31 92.73
Shanxi brown ~ NP+St 0.167 0.459 0.406 6.65 92.32
soil NPK 0.310 0.727 0.401 6.76 91.80
NPK+St 0.337 0.786 0.411 6.89 91.58
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Fig. 1 Effect of application of K fertilizer and wheat straw to

soil on content of total K in fluvo aquic soil of Hebei
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Fig. 2 Effect of application of K fertilizer and wheat straw to
soil on content of total K in brown soil of Shanxi
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Table 5 Effect of long-term K application of K fertilizer and wheat straw to soil on yield of wheat and maize in different types of

soil (average of 13 years)

B

ﬂsuﬁ - Lb fEH 7= Yield annually (kg-ha™) #4757 Yield increase (%) Vield efficiency of K. (kgkg™
Locating site  Treatment - - -
/NZZ Wheat E2K Maize JA77 Total yield /NFE Wheat KK Maize /NFZ Wheat 2K Maize
At -+ NP 6133.6b 5957.1b 12090.7
Hebei fluvo NP+St 6320.0b 6362.0b 12682.0 3.0 6.8 - -
aquic soil NPK 6624.0a 7130.8a 13754.8 8.0 19.7 3.3 7.8
NPK+St 6662.6a 7172.8a 13835.4 8.6 204 2.3 5.4
1P 1 NP 5391.4c - 5391.4 -
Shanxi NP+St 5660.6b - 5660.6 5.0
brown soil NPK 5799.2b - 5799.2 7.6 - 2.7
NPK+St 6064.5a - 6064.5 12.5 - 2.7
3 b B NPK+St T34 22 A 4 AR AR AR AL BT 25 IR
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