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Effects of Fertilization on Soil Organic Carbon in Cropland of China

MA Ziyu, MA Wenlin"

(Beijing Climatic Change Response Research and Education Center, School of Environment and Energy Engineering, Beijing
University of Civil Engineering and Architecture, Beijing 102616, China)

Abstract: In this paper, the Meta-analysis method was used to study the influence of fertilization on soil organic carbon (SOC)
in the farmland topsoil (0-20 cm) in China. Overall, compared with the CK (no fertilizer) treatment, fertilization significantly
increased SOC content by 0.23 g/(kg-a), and the practices of CF (inorganic fertilizer only), COF (inorganic combined with organic
fertilizer), and OF (organic fertilizer only) significantly increased net annual change rates (NAC) of SOC. The NAC of SOC
under COF treatment was the largest (0.36 g/(kg-a)), while the CF treatment caused the lowest NAC (0.08 g/(kg-a)). In addition,
the effect was more significant under low mean annual temperature (<9 °C), applying organic fertilizer had a higher NAC of SOC
than applying inorganic fertilizer alone under crop rotation or initial soil total nitrogen (STN) more than 0.60 g/kg condition.

Key words: Meta-analysis; Chinese farmland; Soil organic carbon; Fertilization; Influencing factors
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XTIRAL(CG), LABRTtALALLL(CF) . HujitiA HLAC AL (OF)
A HUIEALAER 4 (COF) M AL BEZH (TG), K H Excel
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Table 1 Information of field experiments in published references
75 50 Hh e 50 S5 EBRIR SRR K Wik soC ®ils TN EZPUN
(BT E) (a) (C) (mm) (g/kg) (g/kg)
1 A A FW 17 45 525 13.50 1.42 [13]
2 HARE A IR 23 72 552 13.50 1.40 [14]
3 A N FIE 22 5.6 562 12.70 1.40 [15]
4 Vb AS 2T 12 12.2 536 10.00 0.97 [16]
5 A8 N T 3 13.2 494 7.95 0.09 [17]
6 DRSS 11 9.5 550 4.20 0.50 [18]
7 A E R 18 13.9 615 4.42 0.45 [19]
8 T EE A T B T 23 14.8 646 6.38 0.60 [20]
9 VTR A AN T 17 14.3 632 6.70 0.67 [13]
10 VA T A8 KN T 26 14.4 640 6.70 0.65 [21]
11 FO RS E= ] 23 13.8 240 4.42 0.44 [22]
12 TR 28 #B BA T 17 18.0 1250 7.89 1.07 [13]
13 R A8 AR BA T 38 18.0 1255 11.72 0.90 [23]
14 A KT 3 17.2 1422 10.40 1.05 [24]
15 TLARAE N T 5 15.6 1086 11.80 2.20 [25]
16 LR &inth 5 15.3 1 064 13.46 1.60 [26]
17 BN 30 14.4 855 6.40 1.18 [27]
18 LZR A I i 4 12.4 710 7.21 0.45 [28]
19 IR ST 36 11.2 779 4.10 0.50 [29]
20 LIRS & T 26 13.4 570 3.93 0.51 [30]
21 PNLE= = 33 17.6 1610 14.85 1.36 [11]
22 PANESY RSN ] 30 17.7 1706 16.30 1.49 [31]
23 MANIEEN RSN ] 34 18.1 1727 16.30 1.60 [32]
24 NLE== 28 18.1 1727 9.40 0.98 [33]
25 B P4 45 A v T 24 13.0 550 732 0.92 [34]
26 B IR X 5 7.0 211 9.86 1.25 [35]
27 B IR X 4 7.0 213 13.50 0.95 [36]
28 FEN A 5L BT 20 15.3 1150 18.07 1.76 [37]
29 Kigei sl X 9 11.6 590 10.83 1.18 [38]
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Table 2 Subgrouping analysis for Meta-analysis

AN WA 1 T4l 2 W43
Jiti A (N, kg/hm®)  [99,200)  [200, 1 126]
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AEEHIFEK (mm)  [211,300)  [300,800)  [800, 1 727]
SV RE il E|EAY (e
WIlh SOC(g/kg)  [3.93, 11.00] [11.00, 18.07]
WIh TN(g/kg) [0.09, 0.60)  [0.60, 2.2]
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Fig.1 Effects of fertilizer types and fertilizing rate on SOC content
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Fig. 2 Effect of mean annual temperature on SOC content
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Fig. 3 Effect of mean annual precipitation on SOC content
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