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Table 1  Description of long-term experiments
ETRE AN AR R R FEBR B AR IR SCHik
1D Sites Rotation system Depth (cm) Year (a) References
1 WiiL kT M Hangzhou, Zhejiang T -f -2 20 15 [12]
2 W # T £ Ningxiang, Hunan fa-Fa-% 15 17 [16]
3 Wi B BE YT Taojiang, Hunan i -fa -2 15 17 [16]
4 #1178 Linli, Hunan - -4 20 16 [11]
5 3 X] Wugang, Hunan - -k 20 17 [11]
6 W 57X % Hanshou, Hunan T -Fe -t 15 17 [11]
7 5 74 Hr 4k Xinhua, Hunan T -fE -4 20 17 [16]
8 W FE BRI Zhuzhou, Hunan e -Fi -4 20 16 [11]
9 73 ¥ £ Nanxian, Hunan A -am 20 17 [11]
10 VLI IT. Wujiang, Jiangsu ER 15 15 [17]
11 YT 95 % % Changshu, Jiangsu - 20 10 [18]
12 VLJR4HIT Zhenjiang, Jiangsu fa-% 20 14 [19]
13 Mt 8 Wuchang, Hubei Te-% 20 18 [20]
14 P )i 5% Bt Wusheng, Sichuan g -# 20 16 [21]
15 # L 5% Beibei, Chongqing % 15 15 [12]
16 Y )I| % 5 Suining, Sichuan -4 20 16 [22]
17 = # lfE Chuxiong, Yunnan -7 15 12 [23]
18 W 4B FH Qiyang, Hunan 5 - 20 16 [24]
19 17 ¥ Wangcheng, Hunan T -1 15 23 [20]
20 M MEJH Taoyuan, Hunan - 15 17 [25]
21 VL.VG B Yingtan, Jiangxi 5 - 15 15 [26]
22 VLG B Nanchang, Jiangxi 5 -5 15 24 [20]
23 YT P5 #E W Jinxian, Jiangxi i -Fi 20 26 [20]
24 A A M Fuzhou, Fujian -1 20 25 [27]
25 4 3 # 7 Nanping, Fujian 5T 20 10 [28]
26 J7 %)M Guangzhou, Guangdong Fei-Fe 20 22 [29]
W FAE R 2 20 RS -AE -5 (R-R-U L Qa3 5 1—9) B8 -5 (R-U, W58 41 10—17) %5 -F8 (R-R, 413K 50 £ 18—26) Note: all the rota-

tion systems are categorized as Rice-rice-upland crop (R-R-U, ID 1—9), Rice-upland crop (R-U, ID 10—17) and Rice-rice (R-R, ID 18—26)

1 bR ik
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AW T LA B 7R 2 2012 4F 11 A FR

Ti K AR e g i 8 il . e FEARAEN R . (1) /
TR K WF 5 5 AE S WA () A A AR A e
Pk 10 4 DL BRI E A0 50 i B S8 408 5 (2) X T
AR TR 18 A [ 4 £ 45 SR 19 i, Jst ) L 4 e ik
PRI 5 AR 0y B9 B 1T T A BF 50, (B4 2R 58 )5 4 1) 5
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2.1 HEIEXKEBENHRSENZN

AR AN 72T ,26 4K 0 5 1A HLBR & i
PIEZMREE N — 2.03 ~ 3.50 g kg™', Hop 15 Ak
36 S 65t AL b B 4 A HLBR B L T R
AR B, 2 AR (S804 1 55 10) S 4 it IE A HLAR
S AR T R R A B X FT R R R 4R R 4
B, AR S 2 S AR B, 26 MRK Y meta 4}
BT 7%, it AR IE 8 AS Bt AE b B 5 1,00 £ 0.23 g
kg™ IR EIH B E K (p < 0.01) (1),

Sy AT R T 3 5 T R A BL AR & A B L
AL TR I BE 1 AR 6 O IR S - 0. 12 ~ 0. 18,26
APk ST 5E B meta S BT 45 0.06 = 0.01 (&
2), B 7 BF 5 B9 W B LA T 0.89 ~ 1,19 [,
AR 1.06 = 1,01, B, i T Ak A A LAk
Fri R R A BB 1,06 £+ 101 ff (p <
0.01),

2.2 FRE#HIESET T 56 VS 8% HE 5

HE R

26 A 1 52 36 BT 5T 9 58 4E o L9 A A - -
SRR 8 MR-, 9 A W RE-RERAE (£ 1),
SR =l e AR R R A WL S ko G A % o)
() meta S 47 1, 76 RS -RS - AR AR IR 2R, P AiG AR
WA S BRR A B ELER, MBS0 ES
TE-FEECAE IR 2N L AL IR 1 A 45 59 S0 35 42 o A L
WErE 1.08 + 0.46 gkg"Lﬁl.SS + 0.20 gkg",
EARMEARAY 1.07 £%F + 1.03 55 1.12 /% = 1.02
fH(£2).
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Table 2 Response of SOC content to fertilization

{5 X 8], F[A Note: The forest plot reflects the mean difference in R WL o 1 o '
SOC, the 95% confidence interval (Cl), relative weight for each Rotation MD SE » Rotation Wil 7 LY, SE »
studies and final meta-analysis. The CI bars that do not go across the -1 RR
system (g kg ) system
0.00 g kg ™' line mean significant difference between treatments, or
otherwise. Circles stand for relative weights used in meta-analysis. -f5 -5 TG -f5 -5
. . 0.27 0.40 0.50 1.01 1.04 0.46
The bigger the standard error, the lower the weight and the smaller R-R-U R-R-U
the circle. Diamond at the last row shows the result of meta-analysis.
The diamond that does not go across the 0.00 g kg ™' line means sig- -5 1.08 0.46 0.02 -5 L07 1.03 0.02
nificant difference between treatments. Width of the diamond R-U R-U
presented result of the meta-analysis and the CI. The same below g g
. Fi - Fi -
K1 ON[E AP+ 8EE MLk & = E A AR 1.55 0.20 <0.01 AR 1.12  1.02<0.01
Fig. 1 Mean difference between treatments in soil organic
carbon (SOC) content
- A L Y e oy S o] A
2.3 REFNENTEANRSENZM HEREARFEES BRERTR-HEEA RS

M A R, e M = AR R s AER L M- R S - R T ALK S A
JE XA HLBR 5 B AR B B A ] meta 23870 M EEFGAEARIAL K AE T AR - TR AE T A HLER
LSD J7 22 A WF FE A IR AE Ab BER R TRl A AR 2 £ B e T RS- R A R S R - e A R R R, T
SEA HUBR i 22 S e A e AL IS 26 R RS -RE - XA AR AR R R A PRk R B B 22 (A
PRAERRT AR S RS B-2RIEAm) 3).
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A AR5 5 jE 375 AN i AT 4 38R =R [ 4 45 il B2 A ik
Tk p < 0.05 KFZREE ;ARG PR R LI BT =
Tl [ SE A5 B2 A WL & L AE p < 0.05 K F 22 52 1 3% Note:
Different capital letters denote significant differences in SOC content
at p < 0.05 level between the three rotation systems under CK treat-
ment, and different lowercase letters mean significant differences in
SOC content at p < 0.05 level between the three rotation schemes

under NPK treatment
B3 RERERET HEANmRSEES

Fig. 3 Difference in SOC content between different rotation systems
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EFFECT OF LONG-TERM APPLICATION OF CHEMICAL FERTILIZERS
ON SOIL ORGANIC CARBON CONTENT IN TOP LAYER OF
PADDY FIELDS IN SOUTH CHINA

Tan Bingchang'®  Fan Jianbo'® He Yuangiu'*’
(1 Institute of Soil Sciences, Chinese Academy of Sciences, Nanjing 210008, China)
(2 University of Chinese Academy of Sciences, Beijing 100049, China)
(3 National Engineering and Technology Research Center for Red Soil Improvement, Nanchang 330200, China)

Abstract Effect of long-term application of chemical fertilizers on content of organic carbon (SOC) in paddy soil
was analyzed with the meta-analysis method. Results show that the practice increased SOC content in the top soil layer of
the paddy field by 1.00 + 0.23 gkg™', or by 1.06 + 1.01 times as compared with control (CK). Analysis reveals that
fertilization increased root biomass of the crop and hence input of carbon, and relatively sufficient nutrient supply from
chemical fertilizer led to higher soil carbon sequestration efficiency. These two are believed to be the causes of higher SOC
content in paddy field under long-term chemical fertilization. However, the effect of chemical fertilization varied with the
rotation system. It was not so significant under the rotation system of rice-rice-upland crop, but was under the systems of
rice-upland crop and rice-rice. One-way ANOVA analysis shows that in paddy fields, the same in fertilization, SOC con-
tent was the highest in the field under the system of rice-rice-upland crop, and little difference in SOC content was found
between the other two rotation systems. Although application of chemical fertilizer significantly increases SOC content, it is
essential to take into account comprehensively the emissions of greenhouse gases from the processes of manufacturing and
transporting chemical fertilizers, besides the contribution of fertilization to global warming.

Key words Long-term experiment; Chemical fertilizer; Topsoil of paddy field; Soil organic carbon content;

Meta-analysis
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