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Table 1 Natural conditions of the research areas
Research area  Latitude Amual Rotation pH (< 0.002mm)
(N) Typeof  mean Amual sy stem Soil Clay Type of
climate  tempera- mean Typical pH (< 0.002mm) clay
ture rainfall soil type content mineral
(<) ((mm) in (ske'h)
farmland
45~ X° 1~ 2 500~ 600 5.5~ 65 300~ 350
40~ 43° 5~ 9 600~ 700 6~ 7 130~ 180
33~ % 12~ 14 550~ 650 8~ 9 100~ 150
25~ 3° 16~ 20 1 700~ 1 900 5~ 6 200~ 250
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Table 2 Humffication coefficients of organic materials in arable soils of research areas
Research Crop straw Crop 1ots Green manure Livestock manure
area
Range M ean Range Mean Range M ean Range Mean
032~ 0.50 0.37£006 0.40~0.51 047£0.05 020~ 0.31 0.26£0 04 0.50~0.58 0.54%0.04
027~ 0.49 0.35£006 0.26~0.53 039£0.09 0 16~ 0.37 0.2£0 08 0.18~0.40 0.33%0.06
019~ 0.30 0.25£0 04 0.23~0.39 032£0.07 016~ 0.20 0. 180 2 0.26~ 0.2 0.27£0.02
02~ 0.34 0.28£004 0.41~0.52 045£0.05 015~ 0.33 0.25£005 0.33~0.45 0.42£0.06
3.1.2 ,
2
( ) ;

360g kg™ ',

430g kg™ ' 3505 kg ' 420g kg™ !
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3
3 100 kg (kg)
Table 3 Soil organic C(kg)anmually formed from decomposition of 100kg organic materils
Research Crop sraw Crop roots Green manure Livestock manure
area
Range M ean Range Mean Range M ean Range Mean
13.8~ 21. 5 15.9 14 0~ 17.9 16 5 84130 10.9 18 0~ 20.9 19 4
11. 6~ 21. 1 15.1 9.1~ 18.6 137 6.7~ 155 9.2 6.5~ 14.4 119
82~ 129 10. 8 81~ 13.7 112 6.7~ 8.4 7.6 9.4~ 10.4 9.7
9.5~ 14 6 12.0 14 4~ 18.2 158 6.3 139 10.5 1L 9~ 16.2 151
3.2
2
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Table 4 The mineralization amount of organic catbon i arable sols of research areas
N c/ N
Research area Typical crop Annual amount of N Ratio of soil organic C
uptaken by crop Anmual anount to organic N Amual amount of
(kg hm™?) of soil organic N soil organic C
mineral zaton mineraliztion
Range Mean (kg hm=?) Range Mean (kg hm-?2)
68.6~ 136 8 100. 6 73. 6 10.6~ 14.3 123 905. 3
57.5~ 1695 925 . 8 9.2~ 147 119 723. 5
- 77.8~ 216 1 166. 7 6l. 8 10.0~ 14.7 11.7 723. 1
63.8~ 1601 115. 8 64. 7 10.4~ 14.2 121 782. 9
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, 1 618( £29) kg hm™’
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: 8 828( £595) kg hm™ °,
50% ~ 70% , ) 2 778( £178) kg
hm™ 2
/ : 1 350( £209) kg hm™ °,
2 265( +414) kg hm™ 2, 3 008( £339) kg hm™ %, 2943( %
198) kg hm™ >
3.3.2 1988~ 1998 ( )
Bl ( y L 819kg,
85. 5kg, 890. 4kg, 70%" ",
: 499( £168) kg hm™ 2, 936 ( £229) kg hm™ %,
1 517( £338) kg hm °, 2 091( 1318) kg hm °
, 2.5
5
Table 5 Realistic input of organic matter to arable lands of research areas
(kg hm™?)
Research area  Annual amount of Annual amount of crop straw Annual amount of Total anount of
crop toots and livestock manure organic material
stubble retumed to Total anount of Realidtic amount of returned to soil amually retumed
soil (kg hm™?) crop straw crop straw annually (kg hm~?) to soil
retumed to soil (kghm™?)
1350200 4664723 1399%217 49 * 168 3 248+594
22651414 6472t1 182 1618%+2% 93629 4 8191939
3 008£339 10 419£1 175 2 632£320 1517£338 7 1571997
2943%198 8 8281+595 2778%178 2091 £318 7 812%694
3.3.3 .
; ( )
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Table 6 Soil organic C annually formed and the profit or loss of the C pool under different scenarios of

input of organic materials in research areas(kg hm-2)

Research area

(A)

Returning all crop

straw to soil

(B)
Realistic amount of
organic matter
annually tetumed

(C) No
organic materials
applied to soil

D

Profit or loss of sol organic carbon pool

under different scenario of organic

to soi material input
A B C
1057.5+181.5 538 0101 0 218.4%33.8 152 2 - 3673 - 686.9
1410.3X264.5 679 7139 5 05.0%5.4 686 8 - 43.8 - 38. 5
1597.8%167.1 760 7104 5 330.3%37.2 874 7 37.6 - 3928
1788.1+147.2 105. 7197 0 409.1%x27.5 1 005.2 276 8 - 373. 8
)
4
4.1
( 6), ,
.
, ;
.
, 4225 kg hm™ %(
) 3458 kg hm™%( ), 90%,
; ,
,
.
, s 19 ¢
kg™, 25% , ,
; ,
=71 970~ 2 200 kg
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ANALYSIS FOR THE BALANCE OF ORGANIC CARBON POOLS AND THEIR
TENDENCY IN TYPICAL ARABLE SOILS OF EASTERN CHINA

Li Zhong pei Lin Xin-xiong Che Yuping
(Institute o Soil Saence, Chinese Academy ¢ Sdences, Narying 210008)

Summary

Humification coefficients of organic materials and annual mineralization of soil organic carbon
were determined in field experiments. Amounts of organic materials application were estimated by
statistical data to analyze input and output of organic carbon pools in typical arable soils in important
agricultural areas of Eastern China in order to evaluate prelimnarily. their functions as source or sink
of atmospheric (02. Humification cwefficients in arable soils of agricultural areas of Eastern China
changed in the order: Songnen plain ( crop straw 0. 37, crop roots 0. 47, green manure 0. 26, livestock
manure 0. 54) > Red soil hilly region (with corresponding values of 0.28, 0.45, 0. 25, 0.42) > Xi
aliaohe plain ( values: 0.35, 0. 39, 0. 22, 0.33) > Huanghuaihai plain ( values: 0. 25, 0. 32, 0. 18,
0.27) . Humification coefficient did not changed proportionately with temperature and rainfall and
was multiply influenced by environmental factors, especially soil properties. Under realistic applica-
tion of organic materials, Songnen plain, Xialiaohe plain, Huanghuaihai plain and Red soil hilly re-
gion would have a soil organic carbon formation annually of 538.0 kg hm~ 2, 679. 7 kg hm~ 2, 760. 7
kg hm™*and 1 059. 7 kg hm™ %. Annual mineralization amounts of soil organic carbon are 905. 3 kg
hm™2,723. 5 kg hm™ 2 723. 1 kg hm™ 2and 782. 9 kg hm™ %, respectively. The C balance, calculated
as the difference between input and output of soil organic carbon, suggested a deficit ( decreasing or-
ganic C)in the arable soil of Songnen plain, an increasing organic C content in the paddy soil of Red
soil hilly region, an equilibrium in arable soils of Xialiache and Huanghuaihai plains. These values
determine their functions as source or sink of atmopheric CO».

Key words Eastern China, Arable soils, Organic carbon pool, Balance



