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R RSEA R LR KR A LI ARS AT LB AR EREARL TN YA, &R
AV EMAEFLEABEE R EE KRS A >0.25mm LEAELEH Sk, FUARFLHRG L N
AWRAEE BREERL TR pH, AV P EALARFEZIERAR K BREAXA AT E SRS . Z2H . TORFH
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Z Ak o K 2 #H F 34

G5 —FoA B K b B R 19, Bk 2 g IR0 1
HEATHREEAE . AR N e — 45 B Bk R B A
=,

TR AL B R FE R B -+ e Bk + e BE 35 Fb it
JED Bk ZE F R AL B EFF IR 12~16 cm, &
RGN .

TR b B K FE RS B + TR AN + 50 Bk 15 Fh it
HED - Bk 2 F R FEAL PR, TR P 30~35 cm, HF R
A

VRPN T A1 38 B CRS A1 0 i 38 HH B 55+ TR P +
GRFRE R AL) Bk EORFE A2 i H . ERAL
USRI A oy 1 B 5 Al B RE 5 B 5~ 10 cem,
FEFF VIR BE 22/ T 10 em, JBAHIS 2T TR# 30~
35 cm, HFERPHEF .

TR RS FF A8 B CRS FF Ry 038 B+ TR SF B 38
FEFF + G Aot IE) Bk E RS FF 2 id H .
K FH K ATUARS AR A AT Ry w4 B 5 ARl oK B8 2
= B 5~10 cm, FEFF IR B2/ T 10 em, il
¥5). RAGBAL PR 30~35 cm, f14& ™
B 10~14 cm. FHERPHER .

1 2017 F1 2018 4FFk Z= 22 B 40 40 R FH AL
PR M, 2019 4F 4 7 29 H 3G, IR — WA
KE AN 750 kgehm?, #&F0 A7 R 5 1 gk 17
PRACAE BR 10 22 7 1A 0 45T A 6 o OK R PR AT
AR kB IR KX AS [A] A BEEFT 7= 0 A2
1.3.2 WMEMRB A FFE Y B AL B
B s AEAS [ 3 Ak 3 A A b O 67 B 42 ST T
IR & H A £ K, IR 0~
20 em 4 2 I 7T AAHEAMIRS LA B AR
SWHE WM., R/ IRG G B 1 kg 14, B
SR AR AR A Sk A Ay F AR 4y, L — 34 X
T FH - A R AR A3 M AT 43 AR AR A [ RL AR 141 2R
A& 4y B 5E >>5. 00 mm.5. 00~2. 00 mm,
2.00 ~ 1. 00 mm, 1. 00 ~ 0. 50 mm, 0. 50 ~
0.25 mmA>0.25 mm BB 5 EEEWNE DL
T35 W 5 BE Ak 0. 149 mm §ifi ] FH T+ 42 138
FRAr W E., LA ARERXT G B, o
50,2 mmffi), T8 pH /KL 2.5:1, K
pH %2 ; 3 A LB (SOM) K ] 5 4% 7R 41 %
T 5 WA RUR T U 0. 5 mol - LY
NaHCO, ¥z $#&- 41 8 bt Lo a3 s s A 1 mol- L
NH, OAc 248 - KL .

T RALBREE (%) = (1 — %/ 2.65) X100

FORAERIG R - 7E FORB T, F

R FNX P28 F RS —S0ME
SEIG 3 MR FOK R K BRI A2 K BRI
A7 B N F R AR 2 A A s AR R R 2 £ ok
2L BOE A L IFE A 3 R [FI A X E R BT AR
ZIURE . FH Bk 57 Bl 28 B oK AR AR H K 20 em X
F& 20 em X ¥§ 30 cm /N T7 L R A G K £
J7 AR ZR /N0 vl 1 o b i aok B b R R AR R AE
07 B o A PR SR JE R AR R AR AR AR B
T E AT E , TR TEBD/DXN
BEARFMEMR 25 BERARZE/NTO0.1 ke, X
T WKL B TR 0 K R SR 1420 F K &
AT SR A B 4
1.3.3 ##Eo 4 i Excel 2016 344X Ji 4
Bl AT P E A2, SR A SPSS 19. 0 #f
TR K 7 22 73 B CANOVA) Fl i /N B 35 25 ¢
2% (LSD) #E 47 L3843 17
2 #R55br
2.1 FARAMEAXI LEYIBIERNZ T

B LA AT AN A B4R O o S K =
255 0 2 H PO B AU BRI R K
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A HEK oy i e HOR IRAA AL B 5 T HE
AR EE A 3 S K A BB T 23, 3% 1 5. 02% .
M E 1B A%, BE MR AL PR R A E R OK. N
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TRASFS AP IR H H 345N 1. 16 geem™, 5 R A
FL R 10% ., B 1C BT, 558 kA0 B, TR A
TRAN S FT 34 HE RN IR B RS T34 H BB 6% I 8 19 n £ 3
FLBRBE , o v % B RS FF 36 H 85 i 3 FL R 35
54.65% , S ek A LL 3 n T 12. 35%0 , HuR A IR P
FE PR HALFES1. 89 %6 , L HEHRHH LU 34 N T 6. 6820,

HE 2 AT LLE M, 4 Fhib # X & Z + geh
>0. 25 mmP) T3 FURL S5 R & B R R . ERE
ARG A R 67, 99 %0 . IR AN FE FE A H O i
N 97,9300, SHEFFAE L T 4400, Hoak
EURFALEE . 0. 25 mm [ - S R G5 AR
90.99% , S HEMFAI LL 3G N T 3420 . TR BHFS AR IR
M+ 3 g > 0. 25 mm [ + 3¢ A 60 55 8 & &
80. 46 %0, SHEHFA LG m T 18% . Il 2 Al A,
TR Ab P BE 9% W 2 3 i 2. 00 ~ 1. 00 mm A
1.00~0. 50 mm {9 AR Z5 1) , TR B G FF 34 H Ab 34
BRI T >>5. 00 mm Fl 5. 00~2. 00 mm [ 7
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A LT & & 19. 20 gokg' . SHERHAH L3 T
162, HIE 3B 7] J1. e B 1 58 v il fi 1 & 2 K
%2094, 22 mg-kg' s YR A FE FF 6 H A 38 b ik i
AR ER B % T m. o 115,33 mg-kg', 5
JREAR AR EE 3G i 22 %6 5 LR PR A Ak B, B A A
HoM103.58 mgekg ', S HERAH LI T 10 %0 ;1M
BRSPS WA B RS =N
97.01 mg-kg' . SEHMH LT A XF B EES.
H1 & 3C AR, 75 2 i Ak Ak B 200 2 i R AR
H154. 13 mgekg" , GAR R FA RS FF38 1 +- e rp
RO e B . S OBEBE AR LL S O T 20005 TR B
FEFFIEH - 3 a0 m o & & 5 e #F A e 1
A%, mE 3D ArAEL AN RS AT IS A
Gl T i i N B N T P
229 mgekg', HUIE TR AN A BE, - 48 v Rk AR A
K218 mgekg " . BEMF AN FI RS FF A H A 5 51
R Uy

AR b3 3 pH £ 8. 03~8. 18, Ho g
FRHS T3 pH S5 4000k 8. 16 Fi1 8. 18, TR #A
Tl FF 3 FH 0 R B0 A% AT 38 FH R AR T 3% pH, Hop
TREIRS A0 B pH f A%, 24 8. 03, S E#FAH LLF
BT 1.6% . WIMFEFF A H pH M 8. 10, 5 jiE B
WEFEAHEL TR T 0.7 %,

A ojEdf B ojiEsk C  ojEsk
450 o 45 o c 12 o I
= o AN FFIA H & o RIAFEFFIE H o o WAMEFFIE H
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1] 5 AT 7E B OK A B B AT I TR A RS
FFIE AR BAAS FF 18 AL B E oK B9 AR 4 AR 455k
FIAR T 25 349 4 25 1 T e AR 0 R A Ak 3 T TE B A
PR ORAR A AR A ECRAR T 8 A X AR, 5 e #F
A EE  TRAAFE 138 H E R AR K AR AR BRI AR T F A
B2 3N T 24 % .26 %6 R 76 %6 . 4K 15 1143 )
HINT 10%.22% F1 32% . S HEHFA L L R BIRS
FF I FH AR AR 2% BORIAR T 32 4 1 B 43 30 38 T
23% .24 % A 60 %, B 4 B T 10%,
26%0.35% . SHERAH L AN AL FE T FORMR K
R AR HORAR T A2 1 W 0 BIBEAR T 306 B m T
120 FREAR T 2%, WAE R B4y BB m T 3%,
6% F121%.
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F Tl 6 T T, FE T B RN R T A BR AL A AT A
IR B RS FEIA Ak B R A9 A R AR 5 R o g A
FAE PR M b 3BT s TR FIBERE AL . S e R
AH EL - A S FF 38 F A 5K AR i I Rk 7 L 25 4L
I T RRROR B b BT ER BN T 920.5%.20%
3556, M AEAR T W &R T 2520.14% .16 %
5% . SHERHI L . VR BAS FF 10 H AL P E oK 78
AR 2 o T RURDOR R b S R T
5% 4% 9% F 19% 1 AE ¥ W K T
34% . 16% .27 % F1 11% . AN A0 PR K 16 1 19
PR ZE R L v AR AR M T S O T
1% 1% 5% F1 9%, 1 76 4 15 W13 Jm 1T 3%,
13% 14 % F1—3%,
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2.4 ARABEAXMNERTERI
HI &L 7 RTAL T8 A AT 3 F R R A G AT id
L5 TR A TRA A EL RE 2 25 19 T oK 07 T AR L Y
PR BEAFALBEOK R 11 227 kege hm? L I8
FARE AR H 0 11 547 kg hm™ , 5 e Bk AH Ho 3
T 2.8 RBIRSFFIE HJZ 11 684 kgehm?, 5
BEAH LLHE I T 4. 100, TRFA 5 HERFAH L oK 7 &
RIKF| R F 5.
2.5 THRBAMRSEYNERERGEXHE
108 3 AR A A PR L 3 B AL R B A A 2 )
B OR HbAH K A3 A R B, ORI bR e S
pH 123 TUHI 5C SR R B — 0. 96 (P<C0. 05)



3 RAETERR RS XA R R AL R ARG Y £3E -AH AR
151, | e 250 5 | )
100 | g?’f@ﬁ 20) ﬂ%ﬁ o
i‘é@ 50 - ﬁ 1.0
25 = 0.5}
0 i P 0
3000 - ) 40
2400 | Egﬁ LI
Eis0 | m . o PR B
S b E 2 !
E 1200 | g
600 | ﬁ 10
0 0 i "
B6 FAAMEARXMERERLZTNZME
L20004 PRI 2R | v TR S 2 R S R O L 4RTY
oo | a T AR S LB B R A R R TS
< . HHL B3 IEA X (P<<0.05), 5 pH ) B3 7t
111400- b b FE(P<<0.0D), WMWK MABREE R
ﬁ' I . FRA R (P<C0. 05) K W AR T8 54 H AR W
#1100 - FHHA K (P<C0.0D), AR 5>0. 25 mm [
. | | | VAR £ H 0 - HE oA A K
TEBt Ay AT E REIRFRE H M EKRE PR S - e B b R A e I A B
B 7 REBHES X ER R AR HE&ED.
F1 IEBEAMRSEDERERERBEXRY
it H Koy A FLBE  >0.25 mm  AHLE Bl fi7E 2L A R AL pH
k- i g 0.68 —0.81 0.63 0. 69 0.72 0.76 0.47 0.56 —0.65
A 0.13 —0. 89 0.93 0.35 0.98" 0.29 0.06 0. 00 —0. 96
Nl g 0.56 —0. 90 0.76 0. 69 0. 80 0. 69 0.45 0.46 —0.73
e 0.24 —0.96"  0.87 0.75 0.65 0.50 0.58 0.29 —0.58
MEA 0.79 —0.78 0.54 0.82 0.58 0.88 0. 64 0.71 —0.49
A —0.04 —0.95"  0.99"  0.46 0.85 0.21 0.23  —0.05 —0. 81
TR g 0.74 —0.81 0.59 0. 80 0. 64 0.84 0. 60 0. 66 —0.55
A —o.11 —0.71 0.85 0.03 0.99" 0.00  —0.27  —0.28 —1.00" "
HF K g 0.35 —0.79 0.77 0.38 0.92 0. 44 0.10 0.18 —0. 89
V&t 0.32 —0.96"  0.91 0.59 0. 90 0.50 0.32 0.24 —0.85
AR TH 0.59 —0.94 0.75 0. 84 0.69 0.76 0. 64 0.55 —0.60
A 0.21 —0.96"  0.94 0.50 0.94 0.40 0.22 0.12 —0. 90
+&E TH 0.48 —0.81 0.73 0. 50 0.87 0. 56 0.23 0.32 —0.82
e 0.28 —1.00"* 0.92 0. 69 0.81 0.51 0.46 0.26 —0.73
f‘ﬁ 0.10 0.10 —0.93 0.96" 0.39 0.97" 0. 28 0.11 0. 00
7 R B E G (P<C0.05) 5 * * FRM i E A (P<<0.01), T,

2.6 EREHM ESRAIBERBERE

i 1 KRR IR L b A R AR R 5 R R AR R AR AR

8] 1 AH 58 43 B & B0, B oK 381 WIAR K5 4500 Rk
AR E B IEMHKR(P<<T0.05), BAR
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R X H# F 34

ZRHCS RO R RR T R 3 R
K(P<C0.05) ., W IR T 3 5 v Ik L g 00 =5

HE B EIEME(P<0.05), I HETESK
THIZEH B B AR (P<<0.05) (R 2),

R2 EAMEEKRERBERSRBERKERERDBBXRY

i = v i AR M E
i AT i WA Hi A 1 Hi WATH

Rk i it 0.92 0.95 0.93 0.61 0.81 0.71 0.85 0. 89
o 10 0. 90 0.96* 0.96" 0.86 0. 84 0.89 0.87 0.83

A8 i it 0.93 0.81 0.96" 0.89 0.94 0.78 0.95" 0.57
5 10 0.85 0.99 0.93 0. 84 0.77 0.92 0.81 0. 88

W& i 0.96* 0.92 0.97" 0. 64 0.89 0.68 0.91 0. 82
¥ 10 0.81 0.89 0.89 0.97" 0.78 0.95 0.81 0.70

2.7 LIRS AR E R HE X

i 3 AR bR 2 (8] A OG0 A A B A g
EOK S P RO AR B R A
K(P<C0. 05) , Bl fift 28 A &P 22 1) 5 2 3% 1E A

¥ (P<C0.05), =>0.25 mm BlRigEimE5 +EpAE
B BB IE M (P<C0.05), T T3 h A LR
543 pH B8 AU (P<<0.01D) (3 3),

R3 TEEBEAMRIERZ BERBEXRY

i H faxiin FLER >0. 25 mm BB e A RO R pH
KAy —0.27 —0.08 0.77 —0.02 0.96% 0.76 0.97* 0.11
RE —0.93 —0.67 —0.82 —0.50 —0. 44 —0.24 0.75
Ly 0. 36 0.91 0.15 0.11 —0.13 —0.88
>>0. 25 mm 0.18 0.92 0.95* 0. 84 —0.07

AL 0.12 —0.11 —0.16 —0.99"*
ik e 2 0. 87 0. 96" —0.02
A RO 0. 88 0.23
AL P 0. 26

3 Wi AT I FERIVARA RS FF I8 FEA 7 T RO 5 4

S TS B B A T 3 S AN g - g
P 5T e M A gL AR A R R R L
o B RPE AR A BERE A A R T b HE W B A5 4 1 TP
JI A7 3R 53 B HE T AT A A K Y
TE 18- M T AR S Aol 4 B L AT 5 8 J . R
LA VTSR T2 T 2R UK HF TR 2R,
TR T B E Y 5 S E HERRA W
AR IR Y M TR b Y — R B A 3 iy T A
it A 3 A7 AN B 2 B B A RN E & 7 R B A
J& R BB K R e i TR
ASAEAERY PR 2 T 5 Rl XA 3 0f AT i 2
b B R A s A 2R . AR R AR R
DX AT e Al A LR 3l 5 R AR OK L TR
PR AT 38 BB 1 5 M T R K. AT 2% iR A 5 )
RS B B A A A 2
R ORAE R H R G, S5 A
A R i B A R X 2 Al A e R R
o PEAH AR IE L 75 8 XTRAS BB SRS AT e
A7 LA R A R AL IR AR S R AR BRI
AR 2 HEAE W . AR R B TR
12

AR K g3 AR SR T i L UBE L B
=0. 25 mm 3 FDRI A TR . TRAR T AT I8 AR
TRAT 380K 73 30+ HEFL B 3 = 0. 25 mm
TS ATRLR A TE BOOCR T GRRIRS AT AL H X
B AR L e A S AL R RCR R 2 . X T
TE LAY T 5 2 KR S T TR RIS A i H
oI T RIS AE T B ORI TR R
HHXT 22 o T DR A A5G AT 3 TH R AR ) TS AT a8 P 2
ot SRR B 1 A THT T LA ik 24 M R R XU
14 1 ol B D A SE A AR OK L T R i Y L R
SRR, TR ARG AT AL PRI RA R AT 04 TH B £
Ao P 5 A BB B R A R L S
FEAR pH X 5 B B EE R — 855
05 55T WETESE A — B 407 s R AT g L
R HAR BB BT O R A G AR
RS AT 38 FH A AL & A B pH B MK
DRARA AT 38 T A 8 b il A 105 22 838 o T LA
AR

TE T K B SRR T R A A AT 38 TR TR R
Rk P A K AR G AR A5 BOFIAR T R 1



34 REMF A RAAAMT X2 LK T R ERE KRG H 0

£z -4 A%

b IS SRR TN /e SRS GRINR Y VA T/ BB
R OR AR MR A BORAR T 57 v SO i i
S REREAL BN T 24 % .26 %0 F0 76 %0 . IR ENES
FF IR FH 76 T 096 AR 2 8 AR T F A2 sk SR e S
4390 FEEBEAL BRI T 26 %6 A1 35% . S EREAM
Fb » PR FF I8 FH R B RS 1 38 Ak 2 W) RE A2
HEEOK M AR A . TR BHAS FE A B R0 AL S FF
M A R F BibA 15 T 0% R S AN B K Z B o
T IEZ KRB RE 1 A AE Y AR K AR AL Dy Y
KB R LHRIR B W O ORI AR L F .
7 e B Ak B bl - 4 398 h RS AT S B 2 1 0
B SR QR = G B Y 0 Sy N A 1]
M EORAR R AR . TR BHAS T I0 H AL BEAEFK 24
KR HE L3, 2R e g — &
R [0 7 JE8 i, = A A 2 A AL R i 3 g b (i
BRI AR R AR KB AE . B ABFIEIA R R
ol FF A FH FE AR = i T FRLRAE fk . T B
3 TR AN RS AT AR B ARG & B
FE A VRN AT 38 FH R0 4 F U~ B0 RS #1348 /L A
PR R v TR RTRE R A T i B A L
T 9% 5% 20 %0 F1 35 %6 1M 7E 3K T IR BHAS AT A8
FH &b B R R AR (i 25 R L I T ARURRE AR BT
KO 5 2 o BV HE BE AL BB N T 342616 % .
27 %M 11 % . BRBHSE A F 31 TR K.

55 EREAH EL L Bk 2R VR A B FF A B R K 7 R
T 2. 8%, KBRS AP R H E R = &3 T
41, TRASFEFF A T A0 IR BIARS AT 38 H Ab B % 22
3 A HH ) MR K A AT A2 i R A AL
FEH LR . T R R B AT H Oy AN TR
i FF T il S 55 03 B RO AR AE i 3 25 = A
UE B ER B RS AT 8 RO B A B A Al F /5 81 £ oK
MAERKREEMER"RAERGHE.

W AR ST, K B ORI T bR e S
pH 2B EF A, KIHAZEM iS55 E
500 2 ORORE G BT A T RR S LR R B IR
M KT WA TES AR R B EIEM
K(P<C0.05), 5 pH 2 8 & 7 A1 ¢ (P <
0.0, MK MEARSEAERE B E MM
K(P<0.05) TR TELSAEEHNEE N
MR (P<<0. 0D, EK/=H5>0.25 mm @KL
S5 K6 R 48 v A R R D IR A O B A
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Abstract: The soil and water loss is serious in the semi-arid area of Western Heilongjiang Province. In order to
improve soil physical and chemical properties and increase maize yield, the effects of subsoiling, subsoiling
straw returning,deep plowing straw returning and rotary tillage on soil physical and chemical properties and
maize growth and development in spring were studied. The results showed that subsoiling straw returning sig-
nificantly increased soil moisture and >> 0. 25 mm soil aggregate structure in subsoiling straw returning. Soil
organic matter content increased significantly,soil bulk density and pH decreased significantly in deep plowing
straw returning. At seedling stage, the root length,root number, root dry weight, plant height, stem diameter,
leaf area and plant drying weight of maize were the highest in subsoiling straw returning . At the jointing stage,
the root number,root dry weight, plant height, stem diameter, leaf area and plant dry weight were the highest in
deep plowing straw returning. Compared with rotary tillage, maize yield in subsoiling straw returning and deep
plowing straw returning increased by 2. 8% and 4. 1% in autumn. The increase of root number at seedling stage
could significantly affect the stem diameter and dry weight at seedling stage. Root length at jointing stage had
significant effect on plant height at jointing stage. There was a significant correlation between root dry weight
and stem diameter at jointing stage. >>0. 25 mm aggregate structure was beneficial to the accumulation of avail-
able phosphorus in soil, while the increase of pH was not conducive to the accumulation of organic matter in
soil. The increase of soil water content could increase the content of alkali hydrolyzable nitrogen and available
potassium in soil.

Keywords: cultivation mode; soil physical and chemical properties; corn growth; semiarid agricultural area
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