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Table 1 Effects of different tillage measures on soil physical properties of crop seedlings
fb 3 H [a] 4% K £/ % Field capacity FLBEBE/ % Porosity A H /(geem®) Bulk density
Treatments 2013(K ) 2014(FK) 2015(EK) 2013CKH) 2014(FAK) 2015(EK) 2013(KE) 2014(FEAHK)  2015(F )
CK 31.72 b 32.33 b 32.34 b 46.02 b 44.39 a 45.39 b 1.18 a 1.20 b 1.19 b
TS 38.67 a 35.84 a 34.23 a 49.87 a 46.78 a 48.32 a 1.13 b 1.19 b 1.15 b
TF 32.69 b 30.25 b 30.25 b 45.47 b 41.34 b 41.67 b 1.19 a 1.28 a 1.23 a
TL 37.11 a 32.15 b 31.67 b 48.54 a 43.99 a 43.33 b 1.17 a 1.24 b 1.21 a
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Table 2 Effects of different tillage measures on soil physical properties of crop maturity

b 70 M 7] #5 7k i/ % Field capacity fLBRBE/ % Porosity ZH/(geem™) Bulk density
Treatments 2013(k &) 2014(FEAK) 2015(EK) 2013CKEH) 2014(FEAK) 2015(EK) 2013CKEH) 2014(EAHK)  2015(F 4K
CK 33.34 a 28.98 a 26.07 a 47.39 a 40.17 b 32.98 b 1.19 a 1.27 b 1.30 b
TS 34.23 a 29.70 a 27.25 a 48.92 a 43.08 a 35.79 a 1.15 b 1.24 b 1.26 b
TF 31.21 a 25.61 b 24.33 b 46.05 a 34.45 b 28.72 b 1.21 a 1.38 a 1.44 a
TL 32.30 a 29.35 a 23.49 b 46.74 a 41.69 b 30.51 b 1.16 b 1.26 b 1.35 a
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Table 3 Effects of different tillage measures on soybean yield

Ak ¥R PR/ em SRR/ N HHLE/g F i/ (kg hm?) W=/ %
Treatments Plant height Empty flat rate 100-grain weight Yield Increase production rate
CK 84.77 a 3.97 a 17.88 a 2280.32 b —
TS 83.02 a 4.48 a 19.72 a 2556.48 a 12. 11
TF 87.99 a 3.53 a 17.36 a 2391. 44 ab 4. 87
TL 85.93 a 3.99 a 18.24 a 2336.16 b 2.45
x4 AEHIERENERTENEI
Table 4 Effects of different tillage measures on maize yield
K /em TR /em TR H /g =it/ (kgehm?) W R /%
b
A Ear length Bald tip length 100-grain weight Yield Increase production rate
Treatments
2014 2015 2014 2015 2014 2015 2014 2015 2014 2015
CK 19.22 a 15.60 b 1.83 a 1.20 a 19.33 a 20. 60 a 5833.7 ¢ 5928.6 b
TS 21.22 a 19.33 a 0.72 b 0.83 b 21.12 a 24.26 a 6433.7 a 6354.9 a 10. 29 7.19
TF 19.67 a 17.56 ab 1.71 a 1.10 a 19.67 a 21.79 a 6208.0 b 6217. 4 ab 6.42 4. 87
TL 20.44 a 18.67 a 0.78 b 0.97 b 19.99 a 23.54 a 6169.5 b 6019.5 b 5.76 1.53
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The organic carbon storage of black soil topsoil under different tillage measures

FUUR AR/ (gokg D)

12 %) B A LB A A/ (kg e hm®)

A LK % e/ (kg hm®)

Kb T . Organic carbon reserves
Organic carbon content Organic carbon reserves
Treatments more than the control
2013CKTE) 2014(EK) 2015CEAHK) 2013CKE) 2014(FEK) 2015(EAK) 2013CKTE) 2014(EHK)  2015(FEK)

CK 19.6 ¢ 20.3 b 19.8 b 46648 ¢ 51562 ¢ 51480 ¢
TS 20.3 b 20.4 b 20.2 b 46690 ¢ 51592 ¢ 51904 ¢ 42 30 424
TF 23.4 a 22.8 a 23.1a 56628 a 62928 a 66528 a 9980 11366 15048
TL 22.9 a 23.1a 23.2 a 53128 b 58212 b 62640 b 6480 6650 11160

3 HikSIR

FEFrie MR EMEEZARZ —
FFI0 F AN BB A% o 35+ 1 A1 RE 45 440 , 334 o £ 498 5%
g1 ol A g AR PR IR 38 9 1 BE TR W R e TR
P 28 0T DLRD 7 R0 4 9 35 40 s /b 4 38 KUk Lk
PhRITERLZE & R R FT ARSI 0~ 20 cm
T )20 AR E K E L H K & LB EE TR AR
HEIR AT AR R R AR 4 1 75 o, (1 45 1 48 4 3Lk
ARG BN, B0 - HEE KR 68 7, AR 42
HER AP AE RIS AR K

TRy HERIE R A R4 & KR EE 1, v LA
S VE P4 e R A A PR B (A5 A 4 7 AR
B R TS KB GREAMR I8 B 77 i e i 1K
#) 2 500 kgehm® D |, 3577 12. 11 %, TF f1 TL &b
PR K E2 300 kgehm” DA I, FE X} BB 3 7= 4. 87 %
F 2,45 %60 5 TR i B R R P v B AR 4 it 5 T
FUBHE  PIAE ) EoK - & ¥ 3 6 000 kgehm™,
Horr 2014 A B R 3 77 24O B B I, TS Ab 3
10.29%, TF 4b ¥ 14 7= 6. 42%, TL kb 3 14 =
5.76% . 2015 AR B 1 A [F] () 388 7= b 4, 3 =
R FE W A P AIC, TS kb B3 7= 7.19% , TF Ml TL
QBRI P2 4,87 % 1. 53%

1A WU B 28 A8 A0 AN 1 32 I FE B KRR
ST SAME I R W5, 57 R AR
BEAE A R il 09 52 e . T A e A O Ak Al B
YEFE Tt » AT DAY 2D A T 358 1 CO, ¥ HE L, 34 m +
BEAPRAE RS AR AR R B TR
PEBRE WD T 0+ A3 B T LA AL
i B AL AL BAREFF A FEAR KRR B3
T A LR A DR AP VB E X  E PL AR 1
o E AR PR R A XA LR 9 R R A
WA HEEH iR eg 4 = 11 0~20 em LR AL
B & it JUH DL TF Ab 3 AR 5, 2013-2015 4FE A 4L
TRAEE N 9 980~15 048 kgehm™, TL At P
JNT 6 480~11 160 kg+hm?, P ik, {549 M B
AN () A 32 b 498 o A S A LA A i B> CO, 1Y
e
%%iﬁk:
[V WA Arg . 2 5 3, Sk AR O 4 4 Bk E 185 it st 20> AL Oy 9 ob - 3
Rt BB 5E 1], R HLALTFSE . 2007(6) 1 141-142,145.
[2] Z=343%, B . bk RS FF 7 o8 3T 50 B+ Bk o 9 52
mi L) 7. K 52 41 . 2005,19(5) 1 94-96.
[3] EHEt. SR ENE LIEAC ) sh S AL W5 —— RS FP
S K A 1 R [, A& HLAL S . 2006.5(5) :54-56.
[4] BEFNARER TG WP AR 1 500 38tk
39



BN ACE7 S oY 2 K oz R & A % 12

L6l

(7]

Fok R [T, B AR B2, 2009(5) £ 32-34. smi[J]. £ KFBHF#,2005,13(3):91-93.

6L BRSO L AR R 5 A X+ K 4 L KR [8] Z=mk. 2= RIA, IKMEAR, 55 SR EFHE T 10k 2 & B 98 4L
FoR A ()], T 5 X Rl BF 5T, 2012, 30 (1) I AFFELT]. 7K AR F¢ 2% 4, 2006,20(3) :106-109.

104-112. [9]  Fle, E/PMW XI55 QR T HoXT 1 56 HLBK 19 5%
VEIRCE IR SE T 46 B R O 26 Bk 2 e 45 4 T Rk K me L) ] vl A 25 ARl 2 41 . 2008, 16 (3) 1 766-771.
B i 0 e () . o 2R 3SR 2 iz 2009, 17(2) (100 REHF. 2o, B E R A5, DRI P Bk 1R 3T 4 18 5% 4 JOoA DLk
203-208. PRSI, 2 AR B2 4, 2009, 18(6) : 2339-2343.

ZR PR L S AR AR A [R) B 1 X R K - B A N 3 A

Effects of Conservation Tillage on Soil Physical
Features and Organic Carbon Storage

WANG Xiao-jun, GAO Hong-sheng, LI Wei-qun, CHEN Xue-li
(Soil Environment and Plant Nutrition Key Laboratory of Heilongjiang Province, Institute of
Soil Fertility and Environmental Resources, Heilongjiang Academy of Agricultural Sciences,
Fertilizer Engineering Technology Research Center of Heilongjiang Province, Harbin, Hei-
longjiang,150086)

Abstract: In order to clarify the effects of different protective tillage techniques on soil chemical properties and
carbon emission in farmland, the research on conservation tillage technology was carried out according to the
serious situations of soil organic content in farmland reduced year by year,and the ability of soil water and fer-
tilizer preserving decreased,etc. The result showed that conservative tillage could effectively increase the natu-
ral water content,field moisture capacity and the degree of soil porosity of 0~20 cm soil layer,. and the bulk
density of TS treated soil was significantly lower than other treatments;increasing yield effect was significant,
increasing yield of soybean 2. 45% ~12. 11% , maize 1. 53% ~10. 29%. Organic carbon storage of 0~ 20 cm
soil layer increases greatly,especially in TF treatment. The organic carbon storage from 2013 to 2015 increases
by 9 980~15 048 kg+hm?, while an increase of 6 480~11 160 kg*hm? in TL treatment.

Keywords: conservation tillage;soil organic carbon;soil physical properties
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