70 2019 & 9 H

Fi3sE  FH1sM gk TR 2 IR

Transactions of the Chinese Society of Agricultural Engineering

Vol.35 No.18
Sep. 2019

ALAR A0 B 1 77 XK 7K F DR BB L 1 B R K RS = 2 52 i

S, HAKRY BENY BXES EFLY

4 2 4 > 1%
TELSY, WHERY x| 1§
(1. BIpim A R Rl R IR R 5 SRR SRR 7 BT, W/RIE 150086; 2. BRI HIEINE SIS R E AL =,
BRIV 1500865 3. BRIT/\—RE K%, KIK163319; 4. BRIIARBRE=ILEHR/NTILRT, BET 155700)

IHHE " &

5 B (REMUR BIRTA 5 A 1E V0P X i A AR ) — 2 - e, B T AR, Bz, e
fiX, 1EP=BMRIMARR, XA St ol A F= R E R, 1% 50 DR EE L 2 g — 28 LA 3 ot L3,
SRR EN RIG R, TR TR IRBE. TR BUR 4 FhAS RN A B 5 QR 7K E Ak 1 R 5 R R
WFot. SREW: SEMEH, Ffa. REPUEEHLAT DE 0~30 om 12 B3ES /KK FEK 10.03%~27.23%, TH6E
KRR R, LEEAERNN 0.05~0.18 g/em®. RN 6.60%~16.98%, R, R, REME LR, MILBE
RIS 3.16%~11.92%, #i/KISAFRISE, WA IRV RCR Shedt b2 R AR S, EHOKMH G, 2385
B BT, PRI 1~2°C, WRAASRET IR, T RN, AR K = B, 58 1 AR
421%, 252 7 10.46%, BB BEKT, REIXKRE-ELEMW, 22 FEENEE, ERARE, KRR
BV 2 KBRS L E R BE, TR BRI B L AR AR & 23T 3 ol 5 R

EEER: AuRdk; B3, Eob; (REKE; BFL; DEMHENE; S8

doi: 10.11975/j.issn.1002-6819.2019.18.009

hESES: S343.2 MHEREE: A XEHS: 1002-6819(2019)-18-0070-08

EMNFE, B U BHEEK FBER, BXE, L TESR, MBAER, X 0 NUEAERSREKE D IEEL Y
FREKBEEEFZ M. RITEFEIHK, 2019, 35018): 70—77. doi: 10.11975/j.issn.1002-6819.2019.18.009
http://www.tcsae.org

Wang Qiuju, Jiao Feng, Han Donglai, Sui Yugang, Yang Xingyu, Wang Xuedong, Ding Dehui, Hao Mingjun, Liu Feng. Impact of
different mechanical soil preparation methods on physical and chemical properties of soil in low-lying paddy fields and rice
yield[J]. Transactions of the Chinese Society of Agricultural Engineering (Transactions of the CSAE), 2019, 35(18): 70—77. (in

Chinese with English abstract) doi:

0 31 &

ST JRAL T BT RS, BV, FATEVT AN
958 BT P AR B P R IX, S THITAR 10.89 J5 km?,
HHb A 366.77 73 hm?, JLRIEHHh 5 63.7%1. R
XN 65~80 m, HWBAMREE, LAFE, BRAKES,
GyRAET R, FEOKHAEDRIRERG: 54k, ks
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MR AR EKIEZE, I HKRRATEE, K
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BUKRBERE R AERFE . THERERET, R 1%
KIS TR %A, 57 LRSS A # PG F KT
W&, wmEF=ED ZRE TR EEEHRE
£ 50 g/kg LLE, HIEAPURAKREL & T e I A
11133 BOKAE ) ORI o 5 KRR 7K FE K R R AN 2 2%
A RIS AR H bRl 2 E A ARRE, R WK 8,
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IR ROR o =P IR AR K A7 AE R T AL, 2 7 A
LB E R AR 25 5038 X 358 o BRI, AR SCEE MR K
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JETEREBEAE . IRBINLIOT IR R4 B 0 )
7K EH R R HUAM T Fo R R AN R A BRI B A A 1R % B A
FC» WA LR HEICIR L, AT 1 4 vy 3 a1
3 v i K R A 7 RE D, D B RAIG K R iR
XHE.

1 MR5H%E

1.1 i tig

IR HL R AE BT RBE =ITE RS 859 Ky
229 fEAVIX (47°30'N. 134°20'E, #ikN 65.6m) , 4F :
W 550~600 mm, 0B 2 200 C. B1 AREHBELIG

At 45 S B VR B K 4, R K FEAE R Fig.1 Profile of meadow marsh soil
15, BAEHELIMITRTOIRE (KD . 351 EkL B HAL AT 1 FTR, 018 om 2244
B, R4 18em, WA, BB, KILBEZ: $2  HHLFRA RS BT R XS0 S e 10,
ENFIEIRZ, SRR 10 cm, 454, BB, B FEEWSEGEY. N EImmiRE, filtuet
TAREAHANE, Ak KERE, TORERERA; 3 PREIFRL S B8 40%LA -, L RAhE,

x1 ik TRYBUFER

Table 1 Physical and chemical characteristic of tested soil

AWK EREE .

s 2014

R ﬁmbﬁ = AT A oH fi K ) \ ok 2 R Panic\le composition/% \
Depth/em Organic B Total _II\I/ Total_ll’/ Total_lK/ pH value Bulk delzslty/ FikL Clay BB Silt b ki Sand
matter/(gkg") (gkg?) (gkg?) (gkg™ (g-em™) <0.002mm__ 0.002~0.02 mm__ >0.02~2 mm
0~18 58.14+3.45 3.05+0.15 0.78+0.08 19.49+1.98 6.58+0.18 0.93+0.06 44.54+2 35 41.46+1.14 15.94+1.21
>18~30 11.10+2.12 1.44+0.12 0.49+0.11 17.32+1.65 6.49+0.14 1.3040.04 46.09+2.24 45.52+1.51 9.93+0.56
>30~50 5.31+0.56 0.54+0.08 0.39+0.05 11.40+0.67 6.72+0.08 1.30+0.03 40.80+1.49 48.16+£2.32 9.36+0.83

1.2 IRt TR, SRR FH R

I T 2016 KT LR, FF KRR ER
— AR X AT AH R BEE AR, I LR 4 AR EE,

D JiE#t (CK) « NXFIEANE, KA BEHHL (il 4Rk
R INERAF AR, 85 GAN200) ST ied it
(& 2a) , HHE 10~12cm, Jight 1~2, b5,
S K

2) HFA (DS : SKHHHE EWHE KRR A (J
2b) Bk, ZERAAAUN 5 AR IATHES, RT3 )5 2,
B fEAHTE], F=MEEE 50 cm, FFEAIFMATAEEE 25 cm, 1R
REE30~35 cmo WRFATTERF 1~2 3, 895, AR5

3) BN (DP) : KA B EWHI K HEE (K
20) fEMk, BHAE 20~25 cm. %A 2 HAKEA RN, A
HEE 46 cm. RBIGHERF 1~2 3, HHI5), RIGTERR,
S K

4) R BIRESE (MH) « R E BRI KEE
FaRIAZL (B 2d) 1k, %P SRR, 571
PE 58 100 cm, FEIRFAS R J5 TH AR EEREFZ 1 1 B A% 8 cm
() B AR, AR M R 7R R AR VA JEC T LI, TR A TR
% 40~45 cmo IRFARTREHE 1~2 38, +LHu5], SRIGIE
Favs SRR B

a. Jieht b. R
a.CK b. DS

¥E: CK. DS. DP. MH ZrAERIER . R4S IREIFIARA R, TR

c. AT d. R B
c. DP d. MH

Note: CK, DS, DP, MH mean the rotary tillage, deep scaification, deep plowing and mouse hole, respectively, the same as below.

B2 @RPRAE L

Fig.2 Operation of mechanical in field

KW 3 REE, B/PX% 15m, K30m, %EHR
PEHUBRATE LR B & 2410, DX EARZ) 450 m?. KRG T
2017 £ 4 A 10 H4&M, 5 A 20 HB#HBAKX, 9 H

30 HUkR, WORERATR . N, B
ATHR 30 cm, FREE 10 cm, REIXHE 3 R, KAER A IEAE 31,
I XREHE RSB e 35, e SN AR HE H T K
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PRI XK B — 0, R - - O R, iR
X AL —3, N. P,0s. K,O AEMEH =S54 120, 60.
60 kg/hm*, b N $ZHEIEAE. IRFEE. LG 4:3:3
WEAE; ERAE IR, AEAR LR 3:2 HEAE; BEARAE AL —
AR . 2018 A7 FE[H] 2017 4F—3. R [X 10 a 1y
RN B 580 mm, A3 RCRE 2 210 'CHPL,

1.3 MEMB5S5AZ

TIEIOFE v IREORERT (A2 2017 4F 10 A,
IKFESCRRTHURE o A2 RE S HORE, BF2 L8k 25 5 0~
10, >10~20. >20~30 cm 12 IR B S RUEURE
5 5 IR GV SER 500 g A A L REA [l S26 = 45 H .
JFR T2 100 em® 25 7 (O EL A 38 R EL 433, 45/ X
3WEH ., BFEZECN 5~10. 20~25. 30~35cm +)Z.
TRRA DRI A BRI X BURE A B ONIR A B it 2 A, $%
R 3N ) J2 IR EURE 6o B IXRD R 80 X AR 4 36 (X B AL ik
A R F A B HURE

e bR b ik R3EE VLR F S R 4
ke, HEeESENERHIR e LN E; &
W& SR FH HE-RSRRVE &7 &, ARERIE th vk, 28 &E
KA HF-TEERIR & H &, KA EEVEDE s ik R
BRI s 3% pH R 3% pH e

PIEEARFR N E Jrid: IR E SR 100 em’ 3K 735
SE~ TIEE SRS KRR TIEN s LA S KR
KH DIK-4012 & KPR E 4Gl e s 3558 REBCR
DIK-5001 3% S s A0l s s - 35 g B % Y (63 4 £
30°, AN 2 em® {5 N 3 - B0 A H T B 0 5 5
-3 SR MS-2000 otk EE 4Gl LR
R 100 cm’® 2R 7)32:00 52 S FLEBRALR B, S T S
e AR KA R IR S KR, SRETHE LR
YRER, REAFSYREERNERSKEZEITHE
LB, B vh 5 A s B oy A LB 0 E 0 3
AL G B B AR A AR I T

d=h/3
K d NALBSE B, mm; A NEK A, cm (B
HO 1) »

A ALRR 2 B B4R d>0.05 mm FIFLERE X RAL
B, MEEAE d7E 0.05~0.000 2 mm FIFLER 2 CHfL
B 4R EAA/NT 0.000 2 mm FIFLERE /N FLIR .

+-3E7K 5> 254k 5 4 K FH 6050X3K5B-MiniTrase Kit -+
e A B IASGI 7E , ME PR N 5~10 cm, M 2017 4F 6
H 23 H—6 H 29 H/KREHUK G HIHZ H e 138K 502
£, W 5E S A A H B4 9—10 I [EIS SR MicroLite
1-U #5320 355 B 0 S A M i 388 1 H AR 4, IR 5
HHFHERE.

FEEIE s KN SRR A R K FE G A e
WUEAT A X SRWE,  TH SR RGBT AR ™ 5=
1.4 HUEHHR

JT A 0 5E B K Microsoft Excel #3347 i A1
TEW, Fdl B0k H DPS 6.85 #E47 LSD /4y
TR ERE 1 B 0T, P<0.05 HIEEMAKTE T
WHRBMEEH BEWNZESR, P<0.01 MEZEHKFE RN

S AT R B
2 GREN

2.1 HmHEN XK FE 2RI

R 2 AAFENMAL KRG 8. WK 2 B, #
2 2 AR, A HO TR b PE 73 ) 1
4.21%- 10.46%, H s 2 FIRF|ZE R R EKT; Rk
A XA R, 5 2 SF O IR 5.15%,
ERARE RRA R AL S R AL S 1 AR
6.48%, #5 2 A Y, HIRIE 2.38%, %4 2a
ERARE.

%2 TR AT H0
Table 2  Effect of different mechanical operations on rice yield
% 1 & The first year %5 2 & The second year

ALEE PR T PR T
Treatment Yield/ Increased Yield/ Increased
(kg-hm?) output/% (kg'hm?) output/%
Wt CK 9504.75aA — 8 867.61bA —
WA DS 9904.95aA 421 9795.06aA 10.46
7 DP 9519.30aA 0.16 9 324.66abA 5.15
Moy A =B =
""?4;“@ 8 888.54aA -6.48 9 078.58bA 238

E: FA—SIARRNE TR RS 7R3 HIARRAE 0.05 710.01 K LZRE
%—‘ ’ ‘F‘ ﬁ °

Note: Different lowercase letters and capital letters in the same column represent
significant differences at the level of 0.05 and 0.01 respectively, the same below.

2.2 FHIF@EES. BEK. BE. BEEULHREE

# 342017 FEKABYWGRIS 13K RE ., A
FEARMREER. NER3IFEHE, 0~10 cm RJZ 1K
53 RAA DX RN X 23 ) Lo BE P& AR 10.50%F1 10.03%,
>20~30 cm 12, AKX XK 27.23%; REH X FITR
P S X 20 B 13.48%F0 14.29%, 155 % 5 B 2% otk
K.

F3 FEMMAE L IR R

Table 3  Soil physical characteristics of different mechanical
operation

BE - OWHEKRE EBAIRH
Bulk  Saturated hydraulic Permeability

H Rk 2
+ 2 Pge Natural

water

Soil layer Treatment content/ densit-}z// coe_jfﬁcier}}/ coe-gﬁcien-tl/
o (grem™) (107cm's™) (107 cms™)
W 47.43abA  1.06bB 56.32aA 5.726aA
010 cm WFY 4245¢B  1.13bAB 58.45aA 5.325aA
"E 42.6TbcAB  1.24aA 10.11aA 0.282aA
VRIARIE  49.31aA  1.06bB 43.63aA 1.077aA
W 50.74aA  1.07bA 0.004aA 0.028aA
>20~ R 36.87¢C 1.15aA 0.15aA 0.054aA
30em  JREH 43.90bAB  1.19aA 0.190aA 1.575aA
VRFARUIR  43.496B  1.17aA 0.123aA 0.612aA
TG 43.99aA  1.16aA 0.041bA 0.029aA
>30~ WK 4137aA 121aA 0.153aA 0.235aA
40 cm RE 4245aA 1.20aA 0.012bA 0.020aA
VRIARIF  36.08bA  1.20aA 0.066abA 0.002aA

MEIEFEE, REIFIVRFA P3G &% 2 4%, 75 0~
10 em /2 506 HEA EL 405038 0 0.18 A1 0.05 g/em®, 3841
EeAi 9 16.98%F1 6.60%, TREH 137825 8 55 0 HRAH bE 22 ¢
KB EFE KT 78 20~30cm )2, SHEHEXTIEA L
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ERETE: AL B 7 ORI 7K 3 0 A 57 R K A B 5 ) 73

23 SIS H0.12 F10.08 g/em®, B4 H L4 9 11.21%F1 7.48%,
ZREE; £ 30~40cm LEROHELHERELEZRAL
o AN BRI & JZ A . AN [F b B g < vk
FE KPS AN B2, GRAA XA 2 IR RIE SR B K
H—ErsEmERH.

MAIERERE (] 3) &L REL, BT Rk
&, IR ARG, LA RS b X A R R v T e
HEXHHE 2 HoAt b B, 76 >20~30 cm +Z 04 F] 1.5 MPa,
TRTH AN S A P - S B 5 56 R ) 2 AN B

fifi ji Hardness/MPa
0.5 1.0 1.5 2.0
T T T

553
(=]
T

—A— A BT
MH
—&—RIADS
F X} CK
—4— IR EIDP

7R J% Depth/cm
= (9%)
(=) (=}

W
(=3

60 +

B3 REAGKAA B 5T £ 38R 6%

Fig.3 Effect of different mechanical operations on soil hardness

2.3 FHIEFLBRAIF NG

2017 FHIEFLBRA A 45 Rk 4 iR, BAORE,
BRI DML E, 248 B 4£<0.000 2 mm /NLER
3 R FLBREE I 76.18%~88.48%, A FLERE A1 FLBE 43 5
A5 BALBRE T 0.17%~6.01%F1 10.99%~20.06%, iXFf
I FLBR A B 2 HIBEHOK A R A A HECA A 4k
ARSI E 1, 0~10. 20~30cm TJZ, &
Fix DX 73 ) LG BB AR 3.97% A1 11.92%,  T-%H X 43 79 P& A%
3.16% K1 4.81%; TR A BRI X 0~10 em 12 5% i 2% 57
AR, 20~30cm LEBFKEE, 30~40cm LEER
ANEE. AR EESKEEH, FEFLBRE KM
AR PR A A KRG, RO AR TR 2 TR R
FLB R A Y B 2 S A o

x4 FEMMACAIE IR D FLIRE KA E FLER EL A

Table 4 Soil total pore and pore ratio of different mechanical

operations
FLBALLA Porosity ratio/%
G LB
R omm gy PR g, SRR
i Middle pore . Total
Soil layer Treatment [ arge pore Little pore /%
0.000 2~ pore/%
>0.05 mm <0.000 2 mm
0.05 mm
Xof L 6.01aA 17.80abA 76.18bA  56.56aA
0—10 YERA 3.33abA 17.15abA 79.54abA  52.59bB
~ cm
RHEH 3.09bA 15.82bA 81.10aA  53.40bB
VRIARIA 2.67bA 20.06aA 7727bA  56.28aA
Xof HEL 4.84aA 17.90aA 7725bA  55.74aA
R 1.07bA 15.36bA 83.60aA  43.82cC
>20~30cm |
B 2.58abA 19.41aA 78.03bA  51.56bB
ERARIA  0.71bA 17.63aA 81.67aA  52.53bB
SPHE 2.08abA 19.23aA 78.71aA  51.53aA
R 4.09aA 18.71aAB 7723aA  4822aA
>30~40cm
Y 0.68abA  15.91aAB 8341aA  51.73aA
VRIARIA 0.17bA 10.99bB 88.84aA  47.50aA

2.4 WHEEATIEKETHHE

KRR TR BE, 2017 4F 6 A 22 H T 4G
HeKiEH. 6 B 23 H—6 A 29 H -3k, RFESN
MEERIE 4 fin. WE 4 B, T3S /KE R H K
T PR R K HEK SO B, IHEKIEEE 2
RIF 46 138K B BAR T HAh &b 2, FF HAELE RS0
FE A (] L 338 7K A SR 24 A T I fIORAS s IRBHIX LK T
Pt i b, (HIEAS BRI AL EE A et BIX 2R A K, H
PG, TEEKENES. TERES K
BAHR, WA TEERE RS, TR G AL 2
B 1~2°Cs REDY RIER A —E RS, R
BRI AT - 138 I 2 AN B

—_
=X
i
[

2601 125
R e 2
2 L o 3}
£30 {20 £
5 40 g
Q
§ 15 2
Z 30 3
=3 =
£2 10z
2, i
~N E.EE
& E:
iy H

(=1
f=4

70628 06-29

0626 ~ 062
H HDate
B4 TRV LEAREDST
Fig.4 Dynamic change of soil water content and temperature of
different mechanical operations

06-23 0624 06-25

2.5 MEEBHRMAZZN

F 5 ORI LIEARAES R, NESHH, |
TIRFE 0 T ERELERARBZF, K
X 0~10 cm -2 HIEE MR . EERMRER & EHIKT
WX, ZRARE, HAAAESETRERAEE.
MWEREBREE R, 52 TR X A IR =R
U P S

£S5 TRNMAELIRF ST

Table 5 Soil nutrient change of different mechanical operation

+2 IR g BREC g
> posiil Organic g Alkali N <
Soil Total N/ . Nitrogen release
layer/cm Treatment matte-f/ (eke) mtroge_r}/ strength/%
(gkg) (mgkg™)
pagiis 64.65aA  3.22aA  226.35abA 7.03abA
X N 69.26aA  3.4laA  276.36aA 8.10aA
R 5340bA  3.02aA  187.92bA 6.22bA
VRIARIE  63.70aA  3.31aA 229.77abA 6.94abA
X iR 69.40aA  3.93aA  271.10aA 6.90abA
2030 RIA 63.68aA  3.86aA  291.49aA 7.55aA
S0~
N 61.40aA  3.57aA  207.66bA 5.82bA
IRFARIA  64.80aA  3.38aA  228.76abA 6.77abA
pagiis 12.74aA  0.88bB  61.85bB 7.03aA
N 15.87aA 1.6l aA  116.47aA 7.23aA
>30~40
N 13.10aA  1.78aA  97.90abA 5.50bB
VRFARUR  12.80aA 1.02abA  75.21bAB 7.37aA
3 1 g

=IPER TP, R, ERRRE. BRI,
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SR ER, FEEYREEETAR . SO KE R
PAFe o k3L A SOk R, BRlEE . HLREE
SO 3RS e, AR RRAE KRB, Kt
FAEMIIX R A 2 K K& S8t
AR B RS, FAENE B fEEKREESR;
R AR 2 RSB K R R RN 10°~107 cn/s.
24 h JEAKIRFERR N 1.5~2.0 cm, KO HIBER T /KRE
ARG EKFTTERNE D T KHEERZ 2 &R
HUBAT E R FEREET28, (R -3 7E 0~30 em - 2 A8 /)
T 1 MPa, FZRFEREGE 0, B AME/KRE 2 6 AR
JETE R, & R HURAE Y R M, R T WAL AR KT
H A 78N v 77 A 3 50 T R 28 AN T2 ) 2
KZE, BAERENLEEE, —RAE)KEEE 10~
12 cm, B Bk 3] 2~2.5 MPa & B AR A% HH AL R 2 (1) &
JEROAG R 200, KIS0 e, SRR R 0 Ak T8 o - 4 7
DDA R R B, ) T e AR AR LA RE T, $R
AR HEEA . BEAKYE RS- A AR R, (R
TN FB AR AN S KE, STHg5m g
WH—EEH.

KT RIA REXS LI em, 72 H EREVA
SERINFUBREHE T LE IR E, @, 5
SRR, AT AR K H B B S A A LA
AR AL Z R 2, R 22 01 X AL SR oK - 3
FRES, FREAS AT R AR E R R, X e A
LHATE, KEWFTIESE, #HETIBEEE KN 1.1~
1.3 glem’ REGEGEMAKRITER, & T T4
FL AR TR A KB R B E R AEAS [ ) -
B ERMABCERAH . FHEEEE K E, ST
2 PR AR Z, —RAER 1.5 glem’, B
£ 3 MPa UL |, SEUEMRARARE NI, EFTRZN,
WmAAEMEREK, WARXLELWAXERE BT
1.5 glem’, ghARMEMAEK IR HEPY, 6F B4, B
TS KA G B 2 AR AR A SR TS, RR
RENHR AT AR E B E X, BRR 1 A
REiEENE, BLEREHTRAREREHESR 2~3
AT RS BB — IR, (HERE A L AE SRS, &
SEHE R TN, SKREERKZHMY, Hip
J5i A H BSOR ZK RS AN IE SR, R 516G R R
K IRAEE, AR SCHE B RRS 30~40 cm, 7E 34
A 25 cm TEEESTERL 1 ANTRIAVE, 47K FHHE KA H
T KK 5 R RNA R fE, AR 7K o 2 i
RV S B EIIE R 30~40 cm WA E, 2+
SARPUR BT ERIRE, WGP A E R IR L 0~
30 cm +EAERKE TR A N 4805 /K BB BAK T 0 R,
KA T2 B A T IX R g i i, e hn, f#
KFOKHEA R B RASRIGE, mEESEMEK
IS HEAR o TRAA R T A FH ARG [ 5 25 A St A -
KAy, HeEmiR 1~2°C, HRT EMEWES), (et
LIRS, T EGE L EMAREE ), BEKESE
HEEMEH. S 2a L, WREKE"E 4.21%~

10.46%; VRHH R IRAE D RARIE L3 A R B E By A
OERCR, AN RCRA L, 5K B et
] IRBIACR A =B, W SRR R B
JESIFEARA — 5B R A o RN BRI AL B 0o 4 398 PRLAL 8 i 8¢
AHEW, SRR I 98, A RefE 1%
B RA GRS BIEHOKBCRZG R Ao, K
FE b 338 Hy T WUk S B, o MU e A S B i AR
AU T VT 1 R AL e WL [ 3,  TR2 B A S LI AR
PRV R B HOIRZS, GRS RORA IR, B BRI
AR BAENUAE M R ER F 25028 o M RSB F 25 R AR 1
P T AR T R B S 0 TRE RO, HAE T 52
HER. PR, AR AR IR PRE A R AR,
A REIE B A IR RIROR -

AP RARIEHOK AR, BRI,
EFR RN . R EGE L3R H KX T st - 457
S B M BRI 4R T A T 4
L AEKREAE A5 MR RSN R, AT REHE0K
R IR HE, BRI frwi A= 81, [k, fEsRIX
SRS Rl B B S A A

4 % i

TE = VP R X PR B, SR o) o R 1% 1 358
MR B W U AL S A R E
HASEHUA IR B AR 2 R AR
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Impact of different mechanical soil preparation methods on physical
and chemical properties of soil in low-lying paddy fields and
rice yield

Wang Qiuju*?, Jiao Feng?, Han Donglai®, Sui Yugang®, Yang Xingyu®,
Wang Xuedong®*, Ding Dehui?, Hao Mingjun?, Liu Feng"*
(1. Institute of Soil Fertilizer and Environment Resources, Heilongjiang Academy of Agricultural Sciences, Harbin 150086, China;
2.Key Laboratory of Heilongjiang Soil Environment and Plant Nutrient, Harbin 150086, China; 3.Heilongjiang Bayi

Agricultural University, Daqing, 163319, China; 4.The 859 Farm of Jiansanjiang Management Bureau, Heilongjiang Province
Agricultural Reclamation Administration, Raohe 155700, China)

Abstract: Located in the east of Heilongjiang Province, the Sanjiang Plain is an alluvial low plain formed by the confluence of
Heilongjiang River, Songhuajiang River and Wusulijiang River, and covers a total area of 108 900km’, with 3 667 700 hm® of
cultivated area, in which the low-lying wet cultivated land accounts for 63.7%. The low-lying wet cultivated land generally
features heavy soil and frequent waterlogging disaster, resulting in dramatic production reduction. In the harvest season, the
soil is too wet to cause machinery operation unavailable, resulting in generally "high yield not bumper harvest". Which due to
the following three reasons. First, the drying and wetting alternation process of soil after the water falls is slow and it is
difficult to form a plough pan due to heavy clay soil, poor drainage property of soil body, and imperfect drainage channel
system. The entire soil body is soft and sticky and has a low mechanical bearing capacity, which is bad for field drying and
meanwhile impacts the mechanical harvest, and other operations, causing rice mildewed and snow-clad in the field, and other
secondary disasters; second, the soil is in the reducing condition for a long term, so it easily generates hydrogen sulfide, and
other poisoning substances to harm the rice root system; third, such kind of soil organic matters are generally 50g/kg above, so
at the early stage, the soil is cold and stiffen, and the seedlings don't spring up. While at the middle and late growth stage,
lodging is always caused to reduce production due to excessive soil nitrogen supply along with the decomposition of soil
organic matters. It is extremely urgent to improve the issue of stagnant water in the low-lying wet soil. We took the boggy soil
in the Sanjiang Plain as the test soil, and conducted field comparison experiment including the rotary tillage, deep scaification,
deep plowing, mouse hole four treatments in 2017 and 2018, and studied the improvement effect of different mechanical soil
preparation methods on physical and chemical properties and rice yield of the low-lying paddy field. The results show that the
mechanical soil preparation methods of deep scarification and deep plowing can achieve the following: the soil water cut in
0-30 cm soil layer reduces by 10.03%-27.23%, the soil drainage property improves, the soil volume weight increase by
0.05-0.18 g/cm’, increasing degree is 6.60%-16.98%, the hardness rises, and the total pore space decrease by 3.16%-11.92%.
While the mouse-hole effect is not obvious; after water drainage and field drying, the soil temperature rises significantly on an
average of 1-2 ‘C every day. The effect of deep scarification is better than that of deep plowing, and the nitrogen supply
intensity increases; the rice production by deep scarification increases year on year, achieving a significant level, namely,
increasing by 4.21% in the 1st year and 10.46% in the 2nd year. While deep plowing generates no impact on the rice
production, the rice production shows an increase trend in the 2nd year but the effect is not obvious. As for the mouse-hole, the
rice production and contrast ratio in the 1st year and the 2nd year show no significant difference. So the new improvement and
discussion is required on the mouse-hole soil improvement technology and machinery research & development.

Keywords: mechanization; soils; soil preparation; low-lying paddy; boggy soil; physical property of soil; production



