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Correlation of organic carbon content and annual average precipitation and annual average temperatures
based on soil testing and fertilizer recommendation data set

LIU Shu-tian'2, DOU Sen", ZHENG Wei®, CAO Zhong-lin*, HOU Yan-lin%, ZHENG Hong-yan?, HUANG Zhi-ping’
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tute, Ministry of Agriculture, Tianjin 300191, China; 3.Quzhou Shuyuan Middle School, Quzhou 324000, China; 4.The Plant Protection and
Guarantine Station of Jiutai of Changchun, Changchun 130500 , China)

Abstract: In this paper, based on the soil nutrient data set of the national soil testing and formula fertilization project, the effects of annual
mean temperature and annual mean precipitation on soil organic carbon content were studied in the background of global warming. Accord—
ing to the annual average temperature of <5 °C, 5~10 °C, 10~15 °C, 15~20 °C, >20°C and annual average precipitation 0~200 mm, 200~400
mm, 400~600 mm, 600~800 mm, 800~1000 mm, 1000~1200 mm, 1200~1400 mm, 1400~1600 mm and>1600 mm, the effects of the aver—
age temperature and the annual mean precipitation on soil organic carbon in the second soil survey in each precipitation range during the
past 30 years were studied. The results show that ; the annual average temperature was less than 10 °C, greater than 20 °C, the correlation be—
tween soil organic carbon content and annual average precipitation and annual average temperature was very poor. But partial correlation re—

sults show that in 10~20 °C, soil organic carbon content although with annual mean temperature and annual mean precipitation have signifi—
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cant positive correlation, but increased with the increase of mean annual temperature, that was with the increase in average annual precipita—

tion and increase the fact that covered it. In the range of annual average precipitation 0~200 mm, soil organic carbon had a significant cor—
relation with annual average precipitation, but the average annual precipitation was very poor, the annual average precipitation plays a major
role in driving, in the range of 200~400 mm, 400~600 mm and 600~800 mm, the correlation between soil organic carbon and annual aver—
age temperature was better than that of annual average precipitation, the annual average temperature plays a major role in driving, especially
in the semi humid area of 400~800 mm, the annual average temperature of soil organic carbon was extremely significant, after the annual
average precipitation is more than 800 mm, the cumulative effect of annual mean temperature and mean precipitation on soil organic carbon
was not significant.

Keywords: data set of soil testing and fertilizer recommendation; soil organic carbon; annual average precipitation; annual average temperature
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Figure 1 The relationship between soil organic carbon content and

annual average temperature at an average temperature

of less than 10 °C(n=581)
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Table 1 Changes of soil organic carbon under different annual average temperature(g-kg™)

TRLEESE 5CLUF 5~10 °C 10~15 C 15~20 C 20 CLL 1
BEAKUA 157 424 705 858 204
SRR REMA FTE  9=0.03x+7.363 3 y=0.011 6x+5.766 0 y=0.009 7x+4.187 3 y=0.006 1x+8.014 6  y=-0.001 7x+17.441 0

R=0.173 2 R?=0.181 4 R?=0.265 0 R=0.214 6 R=0.033 9
SAEPIIRERE TR y=-2.943 Ta+27.181  y=—1.492 9x+22.175  y=-0.250 1x+13.532  y=0.943 8x+0.709 6  y=-0.063 4x+13.127
R*=0.382 7 R*=0.250 3 R*=0.007 0 R*=0.007 2 R*=0.097 3
H PR RIME 15.86 10.82 10.33 15.53 14.68
e/ IME 2.93 2.09 1.95 2.41 1.97
Y NER 43.80 38.38 34.27 32.56 2532
FrifE2E 8.13 527 471 437 3.41
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Figure 2 The relationship between soil organic carbon content and annual average precipitation(n=1442) and
annual average temperature(n=1563) at an average temperature of 10~20 °C
R 2 ANEFEFEHEKETLEENHRETL (g kg)
Table 2 Changes of soil organic carbon under different annual average precipitation(g-kg™)
[ 7K 4/mm 0~200 200~400 400~600 600~800 800~1000 1000~1200 1200~1400 1400~1600 >1600
FEARBUAS 89 203 579 315 263 248 209 211 233
ki y=0.022 3x+  y=0.001 6x+  y=—-0.004x+  y=0.006 3x+ y=—-0.007 2x+ »=0.001 3x+ y=0.011 3x+ y=0.011 8x— y=0.005 5x+
BIA TR 5.885 3 9.210 5 13.035 8.201 5 20.028 13.45 2.0257 0.522'5 9.081 8
R=03290 R=0.0007 R=0.0016 R>=0.0037 R=0.0066 R>=0.0200 R=0.0189  R>=0.0255 R?=0.031 6
ARSI y=-0.027 Oxt y=—1.173 du+ y=0.108 5~ y=0.091 9x*~ y=—0.385 6x+ y=-0.336 5x+ y=-0.384 3a+ y=—0.344 dat y=0.109 9x+
LA R 11.387 17.982 2.656 9x+ 2.687 6x+ 19.493 23.537 21.607 23.543 12.930
25.104 30.283
R=0.076 6 R=0.2796 R=0.5237 R=03144 R=0.0424 R=0.0240 R=0.0331 R*=0.024 5 R?=0.002 8
B E 8.68 10.10 10.98 12.57 13.6 14.91 16.78 17.12 16.12
%/ MHE 5.32 3.15 1.95 2.09 3.36 3.67 4.61 241 1.97
KA 17.77 43.80 41.26 38.38 33.31 32.56 30.24 28.86 28.60
P 241 5.59 5.25 6.33 5.19 4.82 4.14 3.44 3.54
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Figure 3 The relationship between soil organic carbon content and
annual average precipitation at annual average precipitation

0~200 mm(n=89)

O 117344417982
y 1 o
W " 40 R*=0.2796
iD 'H.i i
iz 30
&1
=20 P r
§ _.i‘"\-" o o [
i v, g o g
1 P - o "__' i
H 10;’ o 'ﬁx%
.......... 0‘5..............:.............:.............:.............a............. ——eeeeeeeead
-2 0 2 4 6 12
SR

E 4 FEFEHPEAKEL 200~400 mm B HIEFHBESES
F PR ERIX R (n=203)
Figure 4 The relationship between soil organic carbon content and
annual average temperature at annual average precipitation

200~400 mm(n=203)

2(5) [ )=0.125 8x-3.225 9+29.82
M40l R=05520
M| !

TR /g kg
; P

AR BEIC
E 5 F£FEHEKETE 400~800 mm B HEFHBEES
FEERERNXER(n=894)

Figure 5 The relationship between soil organic carbon content and

annual average temperature at annual average precipitation
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Table 3 Correlation analysis between annual average precipitation

and annual average temperature

5 H R 7K it R
oK & Pearson HH 1 1 0.741%*
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Table 4 The partial correlation coefficients between soil organic
carbon with annual average precipitation and

annual average temperature
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TH - RABC RTREE R AP RK R (R
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