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Abstract: [ Objective ] In the past 30 years (1988—2017), rice planting patterns, potassium (K) fertilization application and crop
yield all changed greatly in the rice-cropping areas of China. Therefore, it is necessary to follow spatio-temporal changes in
readily available K in paddy soils in those regions, which may help provide guidance to improvement of soil K utilization
efficiency use and rationalization of K fertilizer application. [ Method] Based on the data gathered from the nationwide paddy
soil monitoring network, laid out in 1988—2017, spatio-temporal variation of soil readily available K, K fertilizer partial factor
productivity (PFP-K) and K apparent balance (KAB) was analyzed in Northeast China, the Yangtze River Delta, Middle Reaches
of the Yangtze River, South China and Southwest China, and relationships between the three also discussed. [ Result ] In the past
30 years, soil available K content was significantly higher Northeast China than in the other four regions. In the Middle Reaches
of the Yangtze River, soil readily available K increased first and then levelled off in content, but in in the Northeast China, the
Yangtze River Delta and South China soil readily available K content were steady first and then increased in content with the
experiment going on, while in Southwest China little change was observed. Soil readily available K content was significantly and
positively related to PFP-K. In Northeast China, the Yangtze River Delta, the Middle Reaches of the Yangtze River and South
China, for the increase of each 10 mg-kg™' of soil readily available K in paddy soil, PFP-K increased by 0.31, 1.51, 0.26 and
0.49 kg'kg™', respectively. The paddy soils in China and all the five regions exhibited a declining trend or remained in balance in
KAB during the period from 1988 to 1998, but a rising trend was observed during the period from 1998 to 2017. South China was
the highest in KAB of paddy soil, followed by the Middle Reaches of the Yangtze River, Northeast China, the Yangtze River Delta
and Southwest China in a decreasing order. The relationships between KAB and soil readily available K content (P<0.05) in
paddy soils of the country and in the five regions could be fitted with a linear equation. [ Conclusion ] Therefore, for the paddy
soils in China, soil readily available K content was on a rising trend during the period from 1988 to 2017, but soil readily
available K content and its annual growth rate varied quite sharply from region to region. Higher soil readily available K content
could significantly promote rise of PFP-K, and the K apparent surplus in paddy soils as a result of long-term rice cultivation was
conducive further to increase in soil readily available K content.
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Table 1 Potassium fertilizer (K,O) application rate relative to region and rice season

F/ME ST N | S FrifE2E AR5 Z A
X35
FEAH n Min/ Max/ Average/ Standard deviation/ Coefficient of
Regions
(kg'hm?) (kg'hm™?) (kg-hm?) (kghm?) variation/%

NE 31 1.50 90.00 61.17 30.06 49.15
YRD 355 45.00 269.30 72.09 15.79 21.91
MRY 327 3.75 435.00 77.06 67.06 87.03

SC 258 12.00 465.00 128.20 86.57 67.55
SW 119 5.00 243.90 59.10 41.42 70.08

. NE F4dt, YRD N K =4, MYR HKITHiF, SC MR, SW NViE. F[E, Note: NE stands for Northeast China; YRD
for the Yangtze River Delta; MYR for the Middle Reaches of the Yangtze River; SC for South of China; and SW for Southwest China. The

same below.
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Fig. 1 The soil readily available potassium content of paddy soil in
different regions
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Fig. 2 Relationships between soil readily available potassium content in paddy soil and phase of the experimental relative to regions
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Table 2 Equation fitting the relationship between soil readily available potassium content in paddy soil (y, mg-kg™)and phase of the experiment
(x, a) relative to region

X 15§ Regions flA 77 72 Fitted equation R? P
y=75.59, x<14.0
C 0.785 8 0.041 34
y=0.8112x + 67.55, x>13.5
y=115.0, x<13.0
NE 0.865 6 0.033 42
y=1.389%x +124.0, x>12.5
y=84.46, x<11.0
YRD 0.9955 0.002 20
y=0.843 8x + 71.69, x>11.0
y=1.596x +48.82, x<22.5
MYR 0.989 4 0.022 45
y=75.18, x>23.0
y=58.83, x<13.0
SC 0.743 5 0.048 36
y=1.793x+36.77, x>13.0
y=288.09, x<12.0
SW 0.483 3 0.194 4

y=0.999 6x + 66.93, x>12.0
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Fig. 3 Partial factor productivity of potassium fertilizer relative to regions
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Table 3 Equation fitting the relationships between partial factor productivity of potassium fertilizer (y, kg-kg') and phase of the experiment
(x, a) relative to region

X1 Regions U475 & Fitted equation R? P
C y=0.563 5x + 87.37 09199 0.002 36
NE y=0.492 Ox + 86.46 04139 0.031 24
YRD y=0.999 6x + 133.9 0.926 1 7.46x 107
MYR y=0.364 7x + 56.87 09103 0.001 36
SC y=0.816 0x + 30.69 09719 0.001 54
SW y=0.145 1x + 128.9 0.5417 0.032 46

x<100.8, 3=2.393 1x — 92.75, R*=0.5312, P<0.01

200~ x>100.8, 3=0.300 2x + 50.41, R*=0.648 4, P=0.04
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Fig. 4 Relationship between partial factor productivity of potassium
fertilizer and soil readily available potassium on a country scale
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Table 4 Equation fitting the relationship between partial factor productivity of potassium fertilizer (y, kg-kg') and soil readily available
potassium (x, mgkg ') relative to regions

X% Regions #4577 12 Fitted equation R? P
NE y=0.309 2x + 50.41 0.648 4 0.042 66
YRD y=15120x +15.78 0.5347 0.027 82
MYR y=0.263 Ox + 44.70 0.556 2 0.044 55
SC y=0.486 7x + 9.045 0.5751 0.092 52
SW y=0.2144x+112.2 0.469 0 0.203 0
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K, He, DHERERKRE AR B AmRm, HK
SRR, WAL . = AR R AR
FEAE 22 G0 A 2R (10 00 vl DA A — 2 AR B I
S HGEAU S, £ S SRR, BRTFEMZ
A, LR R B AT A e b UL A% X3 P A
T 5 AR R AR DG OE R (P<0.05), 45540
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MK = Ak (BEIEH 0.03 mgkg a' ), RIEUA
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(x=0) B}, 4x[E/KFE AR & il 81.94 mgkg ',
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Fig. 5 Variation of apparent balance of potassium relative to regions
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Table 5 Equation fitting relationship between soil readily available potassium (y, mgkg') and apparent balance of potassium (x, kg-hm?)
relative to regions

X1 Regions #8147 12 Fitted equation R? P
C y=0.057 5x+81.94 0.666 9 0.046 54
NE y=0.322 1x+ 146.9 0.767 6 0.018 33
YRD y=0.0327x+89.86 0.718 1 0.028 00
MYR y=0.0957x+67.14 0.942 6 347 x 107
SC y=0.1055x+59.0 6 0.765 4 0.027 86
SW y=0.0083x+89.23 0.008 6 0.8356
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