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Study on soil C pool management index of different farmland ecosystems
SHEN Hong CAO Zhi-Hong  Institute of Soil Science Academia Sinica Nanjing 210008 China
Abstract The active C pool and CPMI C pool management index of soils in different agricultural ecosystems were dis-
cussed. The results indicated that CPMI was significantly affected by fertilization climate soil utilization patterns and culti-
vated age.

The active C measured by KMnO, oxidation of soils varied from 0.49 to 4.99mg/g CPMI from 51.6 to 165.The CP-
MI order of red soil in tropics influenced by different fertilization was GM green manure > FYM farmyard manure > FYM
+ NPK > PEF reference > NPK > CK. In subtropical zone the corresponding order was RSC rice straw compost > FYM
> FYM + NPK > REF > CK in paddy soil.In yellow-brown soil the CPMI of GM FYM FYM + NPK increased by 50%
45.9% and 21.9% compared with reference while that of NPK and CK decreased by 6% and 38.1% respectively. In
meadow soil of temperate zone CPMI for 10-year FYM application increased by 28.4% for FYM + NPK by 19.7% while
for NPK and CK decreased by 8.7% and 17.8% respectively in comparison with CPMI influenced by 5-year fertiliza-
tion. It was found that CPMI was significantly correlated with total N total P hydrolyzable N readily available P K and
pH. It is concluded that CPMI is a sensitive and practical index to reflect the impacts of agricultural measures on soil fertil-
ity and the dynamics of C pool variation.
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35 Dalal ° Labile C Loginow  Blair 6
78
9~11 -
1
1.1
S5a 10a 8a
8a 8a 0~ 15cm
REF
N 455g/kg P,0s 160g/kg P,0s 165g/kg FYM
353g/kg 16.5g/kg GM 428g/kg
24 . 1g/kg RSC 386g/kg 19.4¢/kg
1.2
REF CK GM FYM FYM + NPK NPK6 REF CK RSC FYM FYM + NPK
NPK 6 REF CK GM FYM FYM + NPK NPK 6 REF CK1 CK2 FYM1 FYM2 FYM
+ NPK1 FYM + NPK2 NPK1 NPK2 9 3 FYM 15()()0]<g/hm2 RSC
GM  3000kg/hm’ NPK  N300kg/hm* P,05  150kg/hm*> K,0  150kg/hm*> FYM + NPK
FYM NPK 172 CK 172
1.3
1.3.1 2g C 15~ 30mg 100ml 0.333mol/L
25ml 1h 3 Smin 4000r/ min
1 250 565nm KMnO,
- ANCA-NS
1.3.2 12
1.3.3 2
1.4
CPI = mg/g / mg/g
A = /
Al = /
cPMl = X x 100 = CPI x Al x 100
2
2.1

1
Table 1 Effect of fertilization on C pool management index of red soil
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Ci Cwm Cr A CPI Al
Treatments Active C Non-Cjy Total C Activity L pool Actilvity index  C pool rrlana-
mg/g mg/g mg/g of C pool index of C pool gement index

REF 1.05 6.51 7.56 0.161 1.00 1.00 100d

CK 0.62 5.6 6.22 0.111 0.823 0.686 56.5f

GM 1.51 7.24 8.75 0.209 1.157 1.293 149.7a

FYM 1.45 7.49 8.94 0.194 1.183 1.200 141.9b
FYM + NPK 1.19 7.24 8.43 0.164 1.115 1.019 113.6¢

NPK 0.94 7.05 7.99 0.133 1.057 0.827 87.4e
* p=0.05 . The different letters in the same column mean sig-

nificant differences by Duncan’s multiple range test p =0.05.The same below

1 8a GM FYM
FYM + NPK 3 43.8% 38% 13.3% NPK  CK Cy
10.5% 41% NPK

0.11mg/g NPK
GM > FYM > FYM + NPK > REF >

NPK > CK cPml GM FYM
FYM+ NPK 3 cPmi 49.7% 41.9% 13.6% 43.5% NPK cPmi
87.4% CPMI

cPMI

2.2
19.2 ~26.3mg/g 19.2 ~26.3mg/g
8a A
0.026 CPMI 25.2% A 0.050 cpPMmI 43.5%
cPml CPMI RSC FYM  FYM + NPK 3
59.5% 47.7% 30.1% NPK CK 3.3% 25.2% 2
cPml
2.3
1.42~3.23mg/g 11.1~20.9mg/g 3
GM 8a 3 cPMI GM FYM  FYM + NPK

50% 45.9% 21.9% NPK  CK 6% 38.1% 2 3
cPml CPMI
2.4

5.21~9.05mg/¢g 0.49 ~ 1.45mg/g 0.099 ~ 0.191
Sa 10a
FYM > FYM + NPK > REF > NPK > CK NPK A
NPK NPK
B cPMI
Sa cPmi 6.1% 10a 4.84% Sa FYM  FYM + NPK
cPmi 7.32% 4.4% NPK 3.38% 10a FYM  FYM + NPK
cPml 6.5% 4.17% NPK 2.56%
FYM2 > FYM + NPK2 > FYMI > FYM + NPK1 > REF > NPK1 > NPK2 > CK1 > CK2
2

Table 2 Effect of fertilization on CPMI of paddy soil
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Active C Non-Cy Total C Activity C pool Activity C pool
Treatments Cy Cn Cr of C pool index index of C management
mg/g mg/g mg/g A CPI pool Al index
REF 3.28 18.52 21.8 0.177 1.00 1.00 100d
CK 2.51 16.69 19.2 0.151 0.849 0.881 74.8f
RSC 4.99 21.31 26.3 0.234 1.322 1.206 159.5a
FYM 4.67 21.13 25.8 0.221 1.248 1.183 147.7b
FYM + NPK 4.18 20.72 24.9 0.202 1.139 1.142 130.1c
NPK 3.22 20.18 23.4 0.160 0.901 1.073 96.7e
3

Table 3 Effect of fertilization on CPMI of yellow-brown soil

Active C Non-C, Total C Activity C pool Activity C pool
Treatments Cy Cwa Cr of C pool index index of C management
mg/g mg/g mg/g A CPI pool Al index
REF 2.25 13.25 15.5 0.170 1.00 1.00 100d
CK 1.42 9.68 11.1 0.147 0.8064 0.716 61.9e
GM 3.23 17.67 20.9 0.189 1.112 1.348 150a
FYM 3.2 16.0 19.2 0.200 1.178 1.239 145.9b
FYM + NPK 2.73 15.57 18.3 0.175 1.033 1.181 121.9¢
NPK 2.15 14.25 16.4 0.151 0.888 1.058 94d
4

Table 4 Effect of fertilization on CPMI of meadow soil

Active C Non-Cy Total C Activity C pool Activity C pool
Treatments C, C Cr of C pool index index of C management
mg/g mg/g mg/g A cpPI pool Al index

Sa Cultivated for 5a continuously

REF 0.91 5.97 6.88 0.152 1.00 1.00 100C
CK1 0.65 5.38 6.03 0.121 0.793 0.876 69.5¢
FYMI 1.22 7.02 8.24 0.174 1.140 1.198 136.6a
NPK1 0.78 6.64 7.42 0.117 0.771 1.078 83.1d
FYM + NPK1 1.10 7.02 8.12 0.157 1.033 1.180 122b
10a Cultivated for 10a continuously
REF 0.91 5.97 6.88 0.152 1.00 1.00 100b
CK2 0.49 4.72 5.21 0.104 0.681 0.757 51.6d
FYM 1.45 7.60 9.05 0.191 1.257 1.315 165a
NPK2 0.71 7.18 7.89 0.099 0.649 1.147 74.4c
FYM + NPK2 1.26 7.11 8.37 0.177 1.164 1.217 141.7a
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5 A Al CPI CPMI
Table 5 Correlationships among A AI CPI CPMI active C total C CPMI and other soil factors

TN TP Tk ey (R RN
A 0.664" " NS NS 0.577" " 0.452 NS NS
Al 0.457" NS NS 0.483" NS NS NS
CPI 0.486" NS NS 0.514" NS NS NS
CPMI 0.865" " 0.503" NS 0.914"~ 0.791" " 0.517" 0.532"
0.771" " NS NS 0.837"" 0.529" 0.498" 0.465"
Active C
0.451" 0.336 NS 0.498" 0.459" 0.485" 0.449"
Total C
*® % means that correlationships reach extremely significant levels * Means that correlationships reach significant
levels. NS NS means no correlationships. n = 18 Py g5 =0.444 Py =0.561
2.5
5 cPmi pH
A Al CPI pH CPMI
CPI A Al CPMI
3
CPMI
CPMI
cPmi 14 15
CPMI
13 14 CcPMI @ @
©)
FYM GM RSC CPMI (@) FYM GM
RSC 2 @)
FYM GM RSC CPMI
CPMI RSC GM FYM RSC GM C/N=19.9 13.3
FYM C/N=21.4
31516 GM RSC  FYM cPMI
FYM CPMI > > > Sa CK  NPK
CPMI 6.1% 3.4% FYM NPK+ FYM 7.3% 4.4%
10a NPK CPMI 4.9% 2.6% FYM  NPK+ FYM
6.5% 4.2% CPMI CPMI CPMI
4 NPK 1 1 CPMI

100 N
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