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Fig. 1 Effects of mechanical amelioration of planosol on soil hardness
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Table 1 Effects of mechanical amelioration of planosol on soil bulk density

Qb P AT Bulk density (gem™)
Treatment HHZEAp (0~20cm) P13 ZEAw (20 ~ 40 cm ) FEFUZEB (40 ~ 60 cm)
Xf i CK 1.07 1.57 1.36

A O HIRE AL SSMP 1.07 1.35 1.29

Ot BEIR LA SIMP 1.04 1.41 1.38

2.2 BERIHNMH R IR

FHE AL AR A O ORA B, ]
ek AWM AR, HigiE pHETHEE N
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5.01%; VLR HSSMP K SIMPER B H 3¢ + a] [#
A% )E L AL S s, BRI DA
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Table 2 Effects of mechanical amelioration of planosol on soil enzyme activity
A L S i Catalase ( KMnO, ml) JIk i Urease ( NH;=N g ™' mg)
szl i } ;
BHZAp U2 Aw WERUZB BrZEAp PRI Aw WERRB
Treatment
reatmen (0~20cm) (20~40cm) (40 ~60 cm) (0~20cm) (20 ~40em) (40~ 60 cm )
X HE CK 3.72¢ 3.99a 3.31e 31.01ab 27.65¢ 7.42h
FiFFO A AL SSMP 3.86h 3.52d 3.38¢ 30.43b 9.12¢g 12.29f
AT TR AL SIMP 3.72¢ 3.80bc 3.71c 31.53a 25.74d 13.81e

HEWHF Invertase ( glucose g”' mg)

hb -
BEZAD 22 Aw VERZEB
Treatment
(0~20em) (20~40cem) (40~60 cm)
IR CK 5.20ab 4.63¢ 1.33h
FEH O LA AL SSMP 5.11b 1.61g 1.85f
L FFIRTERL SIMP 5.29a 4.34d 2.38e

H: FFIARNG FRER R A A B R 22 55 B 3%, T Note: Different lowercase letters in the same column mean significant

difference between different treatments at 0.05 level. The same below

1, REWEBGIE PR ARAE o REORE RS PN RE A R AE 1
B Wy cE iR R R, ] DUAE S PR £ ek
JE R SRR S AR AR L N2 AT IR L 344
B - SRR R AR A Z A 22BN, RS LR
MG PECK > SIMPALFH > SSMPAL B ; VEFZ 3
WEBGTE ESIMPAL BE > SSMPARFE > CK, 2R W%,
SSMPAMHE (437 )2 5 B2 - HEREM e G M AR 22 57
TS HABP AL BE AL, P2 UK (R IR A 25 5
N, R PR LS R R R S e BUZ AT

TURFE, AN 2 VR AR 1 A 1 — 2
23 AXIHWBRRSEYTERFEMEXMER
B9 52 M
i SSMP K& SIMPHC R (3 4, X R B 7 6t
PR AR CPEAR S DL 3 . A5 RN, @ SSMP
MSIMPH R A%+, KEM&™MRERE. 5CK
FHE, SSMPH#ER T KGR . X8, BRI
B BRRIEL, H9721.34%; SIMPHE S | KGR
PRSERCRI AR B, HE724.94%

RI MMM RARLIMAEFERFEMEXERIZIT

Table 3 Effect of mechanical amelioration of planosol on yield and yield-related traits of soybean

e = TR HRRIER L8R8 s s
Plant height Nodes on main Pods per Seeds per plant Yield Increasing rate
Treatment )
(em) stem plant (kg hm™) (%)
XIE CK 48.5ab 13.8a 16.2a 37.8a 2 041b
FEAF L LI A AL SSMP 50.1a 14.9a 20.4a 45.9a 2477a 21.34
O AR IR L SIMP 45.7b 13.8a 17.1a 39.7a 2 142b 4.94

3 i ®

T A LA R R R B AR 4 2 A
£, SSMP. SIMPH R I3 )5, I3 i it i ff
H10 ~ 14 kg em FEARET ~ 9 kg em”, LK TCKH
WEGEREAE; e T AR L H R Z =M,

X FEAME, 5 CKAH L SSMPARFEFAAE 1 10.20%
SIMPALBEFEAR T5.67% , [ AIE AR S H B, <
A +TRAE ELABL 3G I, AR A A KGR ) T HEVE T
i T SSMP K SIMPAh 5 1 3¢ 4 1 3% 2 1 25 51 (H [
fiX, S5CKAH B 14.01%F110.19% . @i AL
PR R 3R X 3R 2 R B IR A T AR KR
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Effects of Mechanical Soil Amelioration Method on Physical Properties of and
Enzyme Activity in Planosol

MENG Qingying ZHANG Chunfeng’ JIA Huibin ZHU Baoguo WANG Nannan

GAO Xuedong LIU Jingqi
(Jamusi Branch of Heilongjiang Academy of Agricultural Sciences, Jiamusi, Heilongjiang 154007, China )

Abstract Planosol is one of the major low yield upland soils in the northeast part of China. Its Aw
horizon right beneath the topsoil is low in aeration and water permeability and in soil enzyme activity, too,
making the topsoil subjected to waterlogging and drought alternately. In upland, crop roots need only a soil
layer about 20 e¢m thick. Since the 1980s, mechanical soil amelioration, including subsoiling, has gradually
turned out to be a major means for planosol. To compare the effects of different mechanical amelioration
methods for Planosol, three different kinds of machines, namely conventional subsoiler ( CK ) , stalk-
subsoil mixing plough ( SSMP ) and subsoil interval mixing plough ( SIMP ) were tried for soil amelioration
in a large tract of Planosol in Farm 853, a soybean farm in Heilongjiang Province, with the plot tilled with
the conventional subsoiler as control. After operation by the machines separately, soil physical properties and
enzyme activity was investigated. The analysis of soil physical properties includes hardness, three phases and
bulk density of the soil, and that of soil enzyme activity includes activities of catalase, urease and invertase
in the soils. Results show that in the plots tilled with SSMP and SIMP, soil hardness of the Aw horizon (albic
horizon ) was lowered to 7 ~9 kg ecm™ while in CK it was 10 ~ 14 kg em™; solid phase was lowered to 47.74%
and 50.13%, respectively while it was 53.16% in CK; bulk density was 14.01% and 10.19% lower than that
in CK. Compared with CK, Treatments SSMP and SIMP deceased activity of the catalase in the Aw horizon,
and Treatment SSMP deceased activities of the urease and invertase in the Aw horizon, and increased activity
of the urease and invertase in the B horizon (argillic horizon beneath the Aw horizon ) . Besides, the two
treatments not only increased soybean yield by 21.34% and 4.94%, respectively, but also significantly
improved soil physical properties of and soil enzyme activity in the Planosol. This research has opened a new
approach to evaluation of the techniques of mechanical soil amelioration in Planosol.

Key words Planosol; Mechanical amelioration; Soil physical properties; Soil enzyme activity
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