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Table 1 Effect of straw returning on soil chemical properties
) Tl i A , T
EER NG £ e B ) A :
Alkali Quick
Qb B Organic Total Total Total Effective )
) ) hydrolysable acting pH
Treatments matter/ nitrogen/  phosphorus/ potassium/ ) phosphorus/ )
nitrogen/ potassium/
(gekg!) (gekg!) (gekg!) (gekg™) (mg+kg!)
(mgekg!) (mgekg!)
1 M A 1 (CK) 43.4 2.28 2.08 26. 9 223.5 24. 1 182.0 5.97
2 T FF ik W 44,2 2.32 2. 11 27.6 227.1 23.6 201.0 6.01
3 FEFF1/2 8| 44.5 2.29 2.06 27.3 234.3 22.3 162.0 6.11
4 R 1/3 i H 44.0 2.37 2.20 27.2 254.2 24. 8 174.0 6.02
5 FEFFA L H A A5 45.1 2.40 2.18 25.8 245. 1 24. 3 167.0 6.03
6 TP s 43.5 2.32 2.22 27.1 198. 3 24.3 197.0 6.25
#<0.053 B 0.250~0.053 % 2.000~0250 N >2.000
100 4 HoOto!
80
S
&
B
R 40/
20
0
FEFHEH HFF12 FEFF1/3 iR iTeR FEFPRL
(CK) H H L H I H -+ R
B 25 2R A 3R A7 4 b Y He
Fig. 1 Percentage of aggregates of various grades in soil
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Fig. 2 Content of organic carbon in soil aggregates
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Table 2 Effect of straw returning treatments on yield

Qb 724 Yield/(kgehm?) fa e
Treatments 2014 4 2015 4F 2016 4F 2017 4F - Average Increment/ %
1 M4 1 (CK) 9628 7154 5594 9944 8080
2 FEAT 1/2 181 11103 8692 6299 10305 9099 12.61
3 FEFF 1/3 i | 11321 8487 6355 10040 9051 12.02
4 i &mid | 9667 7833 6148 10136 8446 4,53
5 FEFF 42 bk 36 1+ 5 £ 711 10333 7590 6256 10572 8688 7.52
6 T 10372 7615 5706 10074 8442 4,48
3 S5 THEA B S AT DU Y b e pHL R
HEABUR O A G SR i

ARk AT AR - S A H L 3 - S 3R
ERS AT 3 115 ORI B (9 A [ 4 98 4 52 Wi 4 4
SER LA B BRI IR L . AW ST 0 L 5 AR SE
Jith KA AT B i AAS [ A2 R A AL T i A
HEFR oy | b e PH SR A L B AT 3R I v A% R A
BLBK & A8k 45 SRR ] HEAT RS AT 3 TS AT
B e R HLTTRY 5 S b T LR 3 pHL
JELEA S A HIL BT 1 2 Ak 3 R I B 5T A L HG o) RiE
AT A T B - 38 v A I R . o I A T AT L
VD TR T 2 i 790« DT B AT 9 1 - HE IR B . T
FAFT R oT A R R W R % SRR AR IR S R

AH OGS AE R o it A LI P2 A SRS #F)
oA ML JC ML G it nT DL S AR R RS L >
2.00 mm#Ml 2. 00~0. 25 mm 7K F4 & 1 K B {4k
) B 1 A RO 1 2 R 3 sl R S IR KRR T
P A R R e . AR A SRR,
ARG T 4 5 0 H AT DL i 4 398 K AT 2R 44 A X
(>0, 25 mm) , R R RS A 55 AR A 1/2
AR, FEFF 1/2 o8 B oA DL B 4R B OK
i, I G0 AT ML R B A R kR 4 g A R K
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29



e - IR - RRIR 2 A oI R % A F 5 3

SEH - #.2005.

[1] Barthes B, Roose E. Aggregate stability as an indicator of [6] Cambardella C A.Elliott E T. Carbon and nitrogen distribu-
soil susceptibility to runoff and erosion validation atseveral tion in aggregates from cultivated and native grassland
levels[J]. Catena,2002,47:133-149. soils[J]. Soil Science Society of America Journal, 1993,

[2] Sun H,Ji Q,Wang Y,et al. The distribution of water-stable 57(4):1071-1076.
aggregate-associatedorganic carbon and its oxidation stabili- (7] VEZ, -4, s W, 26, i 2k 4 5 R FEA0 15 000 H v 4k
ty under different straw returning modes[ ] ]. Journal of Ag- A LT, K L2240 . 2010, 24(5) 4044,

i . PRI AT WL 53 A7 f [T, HES 4, 2015, 52 (4) .
B HLBR 4 43 A K SR A AR MBI g )], ARl 3R 35 B 2 2 S
#.2012,31(2): 369-376.

[U] SRR M . R FE Ry g gy o XV SRR SR S S AR SRR XA
e B A9 M [T . T 9T el R L 2016 (9) : 30-34, BIEEANE A B R L], W A A5 4, 2005, 16 (2)

(5] #f1d H. £ 50l fl % 4 BT M. b 52 o 18 Al th iR 393-396.

30

Effects of Different Straw Returning Methods on
Soil Aggregate and Organic Carbon Content

LI Wei-qun' ,ZHANG Jiv-ming' , CHI Feng-qin' , KUANG En-jun'., LI Zi-xuan'?, YANG Zhong-zan'**,
LIU Bao-lin’ ,SU Qing-rui'

(1. Soil Fertilizer and Environment Resources Institute, Heilongjiang Academy of Agriculture Sciences/Key La-
boratory of Soil Environment and Plant Nutrition of Heilongjiang Province/Heilongjiang Fertilizer Engineering
Technology Research Center, Harbin 150086 ,China;2. College of Resources and Environment, Northeast Agri-
cultural University, Harbin 150030, China;3. Nenjiang North China Grain Storage Development Limited Com-
pany, Nenjiang 161400, China)

Abstract: In order to improve the comprehensive utilization rate of corn straw,in this paper, plot experiment
method was used to study the effects of different straw returning methods on soil chemical properties,soil ag-
gregate ratio,organic carbon content and maize yield for five consecutive years. The results showed that after
continuous straw returning,soil organic matter content and soil pH were significantly increased compared with
the control. The straw returning treatment made the soil have higher content of aggregate in grain size of
>2.000 mmand 0. 250-2. 000 mm of soil compared with the control, and the proportion of aggregate in
>>2.000 mm with the total straw mulching treatment was increased by 38. 0% compared with the control. The
organic carbon content of soil aggregates in <C0. 053 mm was lower than that of the control in total straw mulc-
hing,and the rest was higher. Straw 1/2 returning to the field can effectively increase the grain size content of
soil large aggregate (>> 0. 250 mm) . increase the organic carbon content of aggregate in grain size of
>0. 053 mm,and significantly increase the yield of corn. Therefore.straw mulching can effectively improve soil
structure, enhance ventilation and water retention capacity,improve the stability of soil aggregates,increase soil
organic carbon content and improve soil aggregates structure,and improve crop yield.

Keywords: straw returning;soil aggregates;soil structure;soil organic carbon
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