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Table 1 Physical and chemical properties of studied soil

) EERVIRIS ot WLk ZH BiMechanical composition ( % )
T+ CEC
L. pH o Organic carbon Total N
Soil types (emol kg™) 1 . >02mm  0.02~02mm  0.02~0.002mm < 0.002 mm
(gkeg™) (gkeg™)
Pz
4.82 15.38 15.94 1.66 0.59 37.11 34.05 28.25
Top soil
BT
6.44 18.88 1.61 0.33 0.28 26.00 28.59 45.13

Parent material
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Fig. 1 Effects of stalk incorporation on content of organic carbon of heavy fraction in the top soil and parent material relative to

8 10 12 14 16

incorporation rate
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Fig. 2 Relationship of increment of organic carbon of heavy fraction in the top soil and parent material with incorporation rate of corn
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Table 2 Composition of soil aggregates in the top soil and parent material relative to incorporation rate of corn stalk ( % )
+ e b $iZ Fraction of aggregates (mm )
Soil  Treatment >2 2~1 1~0.25 >0.25 <0.25
B2 0% 0.14 +0.13e 7.35+0.67¢ 46.91 1.21d 54.40 £ 1.48¢ 45.60 + 1.48a
Top soil 0.5% 0.66 +0.07¢ 14.88 = 1.31de 42.46 = 2.24e 58.00 = 1.08f 42.00 = 1.08h
1% 1.51+0.15¢ 9.77 + 0.51f 50.46 = 1.30¢ 61.74 +0.65¢ 38.26 £ 0.65¢
2% 4.94 +0.69d 13.50 = 0.93e 54.16 = 1.50b 72.60 +0.38d 27.40 +0.38d
3% 9.14 +0.98h 16.95 = 1.95d 58.87 +1.16a 84.97 + 1.47c 15.03 + 1.47¢
5% 13.64  1.87a 29.27 £0.78¢ 49.52 + 1.84cd 92.44 £0.73a 7.56 +0.73g
10% 7.31+0.47c 50.17 £ 1.71a 34.65 « 1.32f 92.14 + 1.38ah 7.86 + 1.38fg
15% 5.59 +0.48d 41.86 = 1.19h 42.85 = 2.20e 90.30 + 1.42h 9.70 + 1.42f
5300 0% 0.13 +0.02¢ 7.90 + 0.34f 45.41  1.00a 53.44 +1.25¢ 46.56  1.25a
Parent 0.5% 0.58 +0.07e 20.33 £ 0.83e 35.70 £ 0.62e 56.62 + 0.45f 43.38 £ 0.45h
material 1% 6.42 +0.58d 26.62 + 1.06d 26.84 + 1.23f 59.88 +2.42¢ 40.12 = 2.42¢
2% 7.81+0.79¢ 26.64 +1.20d 42.96 = 1.28h 77.41+2.19d 22.59 +£2.19d
3% 10.40 = 0.38h 33.16 £0.72¢ 40.70 + 0.95¢ 84.27+1.91c 1573+ 1.91e
5% 10.93  0.29h 34.09 +0.37¢ 43.41£0.91b 88.44 + 0.33ah 11.56 + 0.33fg
10% 12.12  0.50a 37.49£0.91hb 37.59 +0.74d 87.21 + 1.40b 12.79 = 1.40f
15% 10.89 = 0.71h 43.54 +0.99a 36.55 +0.58de 90.99 + 0.86a 9.01 + 0.86¢

e RPANE/NG FH LR AR B A 225, BEKF (p<0.05) Note: Different lowercase letters mean significant

differences between treatments at 5% level according to LSD’ s multiple range test

H: RRVNG FRERIR ] — R A AL R 22 5, p<0.05. A Note: Different lowercase letters in the figure mean significant

W +Jiindd 1013
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Fig. 4 Carbon content in soil aggregates in the parent material relative to incorporation rate of corn stalk and particle size
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Effects of Corn Stalk Incorporation on Organic Carbon of Heavy Fraction and
Composition of Soil Aggregates in Albic Soil

SUN Yuanhong GAO Xueying ZHAO Xingmin SUI Biao WANG Hongbin ZHAO Lanpo’

( College of Resources and Environment, Jilin Agricultural University, Key Laboratory of Soil Resource Sustainable Utilization for

Jilin Province Commodity Grain Bases, Changchun 130118, China )

Abstract  [Objective] The purpose of this study is to illustrate effects of incorporation of organic
material on organic carbon of the heavy fraction and composition of soil aggregates in the soil in the hope
that the work may be of some important significance to scientific evaluation of the effects of incorporation of
crop straw into the soil on soil fertility and the environment. [Method] An in-lab experiment was carried out
incubating for 120 days columns of albic soil with corn stalk incorporated into top soil and parent material at a
varying rate, and then analyses done for accumulation of organic carbon of heavy fraction, composition of soil
aggregates and distribution of organic carbon in various fractions of soil aggregates as affected by incorporation
rate of corn stalk. [Result] It was found that content of the organic carbon of heavy fraction in both the top
soil and parent material increased simultaneously with the increasing incorporation rate of corn stalk. The two
soils did not differ much in increment of the content of the organic carbon of heavy fraction, showing a slight
difference of being only 0.34 g kg™'. However, they varied sharply in increasing rate of organic carbon. In the
top soil, organic carbon increased by 85.51% only and in the parent material by 556.23%. It was also found
that, the incorporation of stalk promoted transformation of small aggregates ( <0.25 mm ) to large aggregates

( > 0.25 mm) in the soil. When the amount of corn stalk added is too high, >2 mm size aggregates no
longer increase but decrease. When corn stalk was incorporated at a rate of 3% and 2%, the fraction of
large aggregates contributed the most to the content of organic carbon in the soil reaching up to 69.90% and
65.48%, respectively. [ Conclusion] In this study, the addition of stalk promoted accumulation of organic
carbon of heavy fraction and formation of large-sized aggregates and increased organic carbon content in
aggregates in various particle-size , adding the appropriate amount of corn stalk can increase the contribution
rate of organic carbon in the large-sized aggregates fractions. Compared to the top soil, that in the parent
material soil had organic carbon increased by a far more high rate. The effect of the addition of extraneous
carbon increasing organic carbon content in aggregates of all particle sizes was more apparent. The soil in the
parent material layer was much higher than the top soil in carbon sequestration capacity, in the case that the
former almost contained nil of organic carbon.

Key words Albic soil; Parent material; Corn stalks; Organic carbon; Heavy fraction; Aggregates
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