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ISR 3 S = O % A 177 mgekg ',
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1.3.3 #H¥EHH KA Excel 2019 FKAFEE BT
HHE R SPSS 19. 0 #4347 43 M (One-way
ANOVA),
2 RS0
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M 1 Al HL AZ SRR b L S TR A Ak P
FEEHEO~20 cm) 98 A A B8 UL 3 R
SEETTELHEQI~40 cm) , Hp |2 4 BE6
fiR A &l 143. 3~187. 1 mg-kg '. FEH
120.3~151. 8 mgekg ', [)J2 LA MBS BN
74.1~110.8 mgekg ', FE N 12.2~35.0 kg ', I
2 M &N 181, 0~295. 5 mgekg ', FE+
B AR I 158.5 ~170.7 mgekg ' HEA L T
[A]—F &K

5 FR AL, TR R S s,
FRGEREAE Bk LA B TR A BB R )2 1 HE 0 A R
AL )R 3R 311,15, 3 A1 35.3 mgekg ',
- e SO o B R R HE TR B 55.3,70.6
M 75.8 mgekg ', T HEHACH 5 a0 A R
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1 FAAMERENARELIELEERLFSEENHM

+ZEE/em Jib B A/ (mgkg ™) AR/ (mg-kg™ ") B/ (mg-kg™ ) pH
0~20 15 BFE 151.4+11.3 Ab 74.1+13.4 Ab 181.0+13.9 Ab 5.6340. 14 Be
ki 143.3+£18.7 Ab 82.8+3.1 Ab 261.3426.1 Aa 6.0840.27 Ab
TR 187.1+18.4 Aa 110.8+5.9 Aa 295.5+14.5 Aa 6.5540.09 Aa
20~40 &5 B 120.3+17.9 Ba 18.842.8 Bb 160.7+4.0 Aa 6.7840.08 Aa
o i 128.048.3 Aa 12.2+2.8 Be 170.749.9 Ba 6.51+0.63 Aa
AL 151.8+12.7 Ba 35.041.8 Ba 158.5+7.5 Ba 6.78+0.05 Aa

T« [ 50O JE A R RS B 380 R] — b R 7] R J2 0] 22 5 2 35 (P<C0. 05) 5 AN R /NG S B 3678 Rl — 42 )2 0K 7] 4k B8 ) 22 5t 3%

(P<<0.05), T,
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R2 FRAMEAXMNAELE T ERHEEEHZ M

+2%E/cm Qb WEARE/ (mgeg™ 1) MR/ (mgeg™ 1) IR /[ mge (ged) 1] HEMAEE/ (mgeg D
0~20 & G Bk AE 62.03+10.02 Ab 1.74%+0.93 Aa 6.81+1.05 Aa 1.9240.23 Ab
Ak 62.2140.22 Ab 2.3640.07 Aa 7.4440.45 Aa 2.0740.07 Bb
NS 90.8543.11 Aa 1.06+0. 11 Aa 5.8140.14 Aa 2.6540.04 Aa
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45 [A] 4 2 0 7K B S5 4 45 T8 in 35 B 3 Al 0 B
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Effects of Different Tillage Methods on Soil Nutrients and
Biological Properties of Dry Land in Northeast China

MA Xingzhu'* ,HAO Xiaoyu’ , ZHAO Yue’ , ZHENG Yu’ , XING Zhangiang' , YU Lei' , JI Jinghong® ,
LIU Shuangquan®

(1. Heilongjiang Academy of Agricultural Sciences, Harbin 150086, China; 2. Heilongjiang Academy of Black
Soil Conservation and Utilization, Harbin 150086, China)

Abstract: In order to improve soil quality and crop yield in the black soil region and promote the sustainable
development of regional agriculture. A field experiment for four consecutive years under three tillage treatments,
including subsoiling tillage (ST) . no tillage (NT) and conventional tillage (CT) were set up to investigate the
effects of tillage methods on soil available nutrients, soil microbial quantity and enzyme activities. Results
showed that, compared with CT, ST could significantly increase the contents of alkaline nitrogen, available
phosphorus and available potassium in the upper soil layer (0—20 cm) (by 23. 6%, 49. 6%, and 63. 3%,
layer (20—40 cm) (86.2%). The pH

of ST in the upper soil layer significantly increased. while the pH changed less among different treatments of in

respectively) , also for content of available phosphorus in the lower soil

the lower soil layer; ST and NT treatments could significantly increase the number of bacteria and fungi in the
upper soil layer, while ST significantly increased the number of actinomycetes; the differences of microbial
ST>NT>CT. There

NT increased soil urease

quantities among in the lower soil layer were relatively small, decreased in the order:
were highest activities of sucrase and catalase in the upper soil layer under ST, while
and phosphatase activities. Except for catalase, the activities of other enzymes were higher in the upper soil
than in the lower soil. ST and NT could increase the content of soil available nutrients, the number of microorganisms
and enzyme activities, which helps to improve soil chemical and biological properties, thereby improving soil
quality. Among them, subsoiling tillage played an important role in fertilizing soil and maintaining the living
environment of soil organisms.
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