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Effect of long-term K application on corn yield and potassium forms in plough
layer of black soil and meadow soil in northeast of China

TAN De-shui, JIN Ji-yun® , HUANG Shao-wen, HE Ping
(Institute of Agricultural Resource and Regional Planning, CAAS, Key Laboratory
of Plant Nuirition Cycling, MOA, Beijing 100081 , China )

Abstract: Based on 13 year’s continuous K fertilizer application on meadow soil and black soil delegating 3 provinces of
northeast of China, effect of K fertilizer’ s application on cor yield and potassium forms in the plough layer were studied .
Results showed that K application could increase corn yield distinctly, the treatment of NPK1 made an increase of 10.2%
and 12.6% and 17.5% compared with NP alone in Liaoning and Jilin and Heilongjiang, but yield didn’t increase along
with K fertilizer quantity’ s increasing. K application could increase content and proportion of water-soluble potassium and
non-specifically adsorbed K and specifically adsorbed K, and those two indexes increased with K quantity’ s increasing
and treatments behaved as NPK2 > NPK1 > NP. NPK2 significantly increased those two indexes compared to NP, but no
difference in those two indexes between upper two layers was observed for NPK2 and the difference became less pro-
nounced in layer 20-40 cm. K application increased content of non-exchangeable K, mineral K and total K collectively at
the same time lowed proportion of mineral K. Content and proportion of different kind of K didn’t vary unanimous in each
regions. Total K showed fall, equal and increase separately in Heilongjiang, Jilin and Liaoning with soil depths.
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Table 1 Basic fertility of soil in each anchors in 1993

WA 15 HEFREg ) AL BER B HERH
Re ‘i‘;)n Soil pH CEC Total N oM NH, -N Avail. P Avail. K
g (cmol/kg) (g/kg) (g/kg) (mg/kg) (mg/kg) (mg/kg)
i1 Liaoning MS 6.2 14.6 0.87 16.7 8.10 56.4 85.3
FH K Jilin BS 8.5 21.6 1.26 22.2 9.33 101.2 - 158.6
B YT Heilongjiang BS 8.5 26.4 1.92 30.0 8.51 37.0 164.2
¥ (Note) : MS—Bi 4] - Meadow soil; BS—& 1. Black soil
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Table 2 Effect of K fertilizer application on corn yield and status of soil potassium balance in different anchors

e 4h38 FhR&=& . i%fi‘t @Bﬁ%i EXREE 1T BRHEERTR
Region Treatment Grain yield Yield increase K input K uptake Profit and loss
(kg/hm®)  (kg/hm?) (%) [K,0 kg/(hm?+a)]

TT NP 8341.9 — — 0.0 135.5 -135.5
Liaoning NPK1 9204.9 863.0 10.3 112.5 173.3 -60.8
NPK2 9170.8 828.9 9.9 225.0 196.3 28.7
HAR NP 6589.7 — — 0.0 89.7 -89.7
Jilin NPK1 7486.8 897.1 13.6 112.5 141.1 -28.6
NPK2 7416.1 826.4 12.5 225.0 180.9 44.1
L% AR NP 7506.9 — — 0.0 71.7 -71.7
Heilongjiang NPK1 8820.8 1313.9 S 17.5 112.5 117.2 -4.7
NPK2 9134.7 1627.8 21.7 225.0 160.8 64.2

I (Note) ; EFEIEN 13 £ F B {H Data in the table are average of 13 years.
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Fig.1 Content of total K in each treatment between plough layers
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Table 3 Effect of K fertilizer application on content and proportion of water-soluble K in different anchors
+ERE KPS & & (mg/ke) 2R H (%)
Depth of Jiik:: S Water-soluble K Proportion in total K
layer - reatment gy #h BRI T i B ¥
(em) Liaoning Jilin Heilongjiang Liaoning Jitin Heilongjiang Average
0—20 NP 13.5¢ 15.9b 6.8b 0.078 0.081 0.039 0.066
NPK1 21.2b 17.4 b 8.4 ab 0.123 0.089 0.048 0.087
NPK2 38.8a 22.0 a 9.4 2 0.223 0.110 0.052 0.128
20—40 NP 15.7b 18.1b 5.2b 0.085 0.092 0.032 0.070
NPK1 17.7 b 21.0 ab 5.6b 0.094 '0.106 0.034 0.078
NPK2 22.0a 23.2 a 6.1a 0.115 0.115 0.036 0.089

I (Note) : A—#i KA FRERERE 5% BFKF, T, Different letters in the same column mean significant at 5% level, and the same sym-

bol was used for other table.
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Table 4 Effect of K fertilize application on content and proportion of non-specifically adsorbed K and
specifically adsorbed K in different anchors

+ERE R4 A B (mg/ke) A A (%)

Depth of PLg:] Adsorbed K Proportion in total K
layer  Treament 7o Hi BT T # BT 3
(em) Liaoning Jilin Heilongjiang Liaoning Jilin Heilongjiang Average

JE4F PR YR B #F Non-specifically adsorbed K
0—20 NP 18.0¢ 45.3 ¢ 54.5¢ 0.104 0.231 0.315 0.217
NPK1 46.3 b 51.3b 63.5b 0.268 0.261 0.360 0.296
NPK2 110.0 a 77.3 a 73.2a 0.631 0.387 0.405 0.474
20—40 NP 21.3b 43.4 b 42.4b 0.115 0.221 0.259 0.198
NPK1 24.6 b 51.4 ab 4.2 b 0.131 0.260 0.267 0.219
NPK2 42.8 a 57.5a 46.2 a 0.224 0.286 0.275 0.262
FEERE B8 Specifically adsorbed K

0—20 NP 45.7 ¢ 90.2 b 98.1 ¢ 0.265 0.460 0.567 0.431
NPK1 . 53.0b 93.0b 106.5 b 0.307 0.463 0.604 0.458
NPK2 58.6 a 101.1 a 114.0 a 0.336 0.506 0.631 0.491
20—40 NP 48.4 b 92.8b 96.3b 0.262 0.473 0.588 0.441
NPK1 50.2 ab 96.7 a 97.0 ab 0.267 0.488 0.586 0.447
NPK2 52.6 a 99.1 a 104.5 a 0.275 0.493 0.621 0.463
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Table 5 Effect of K fertilizer application on content and proportion of non-exchangeable K in different anchors

T EBE JERBAEH & B (mg/kg) HERMHEI(%)
Depth of Uk Non-exchangeable K Proportion in total K
layer  Treatment 75 ik ST T a7 # BT T4
(om) v Liaoning Jilin Heilongjiang Liaoning Jilin Heilongjiang Average
0—20 NP 903.3 ¢ 1065.6 a 954.5 ¢ 5.24 5.44 5.52 5.40
NPK1 971.8 b 1032.3 a 089.7 b 5.63 5.25 5.61 5.50
NPK2 1041.1 a 1085.5 a 1001.7 a 5.97 5.43 5.55 5.65
20—40 NP 862.6 b 1086.4 a 893.6 b 4.67 5.54 5.46 5.22
NPK1 873.4 b 1061.8 a 869.3 b 4.64 5.36 5.25 5.08
NPK2 920.1 a 1145.4 a 934.7 a 4.81 5.70 5.56 5.36
®6 HANERMELTTURSEMILHHRMT
Table 6 Effect of K fertilizer application on content and proportion of mineral K in different anchors
+ERE TYRTE(%) R %)
Depth of ik Mineral K Proportion in total K
layer  Treatment 47 o HH BT L = BT ¥ 1
(em) Liaoning Jilin Heilongjiang Liaoning Jilin Heilongjiang Average
0—20 NP 1.63 a 1.84 b 1.62 b 94.31 93.79 93.56 93.89
NPK1 1.62 a 1.85 ab 1.65b 93.66 93.92 93.38 93.65
NPK2 1.62 a 1.87 a 1.69 a 92.84 93.56 93.36 93.25
20—40 NP 1.75b 1.84 b 1.53b 94.87 93.67 93.66 94.07
NPK1 1.78 ab 1.86 a 1.55b 94.87 93.78 93.87 94.17
NPK2 1.81 a 1.88 a 1.57 a 94.58 93.41 93.51 93.83
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