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A 666.7m?, K KHYLBFEF, BEHLIE 3 K
HE.

INEE AP O EE 175, 4r T 2018 4E 9 H 30
HA2019 410 H 1 H#&F, F2ARW 375 Jitk/hm?,
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WIZEVESR A 2019 4E 5 7 18 H A1 2020 4 5 H 20 H
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Table 1 Change of soil straw contents under

different tillage methods g
I Ho + R Soil depth
Land

Treatment surface 0~Scm 5~10cm 10~15¢m 15~20cm

HIE K Kb Silage corn field

TERE 2 IR 343 361 398 1.74 1.18
RFA+ERF DLAR 227 265 223 120 1.61
EHIHIEHF HH+R 208 161 158 1.54 1.22
BB T+LH 073 143 138 129 1.10
BHHERE THR 218 156 157 144 1.29
fﬁf{?r%ﬂ 149 164 154 135 141
FEHHEPHER (CK) 097 131 125 1.08 1.06
P14 Mean 1.88 197 193 1.38 1.27
¥ K Grain corn field
TERE 2 IR 942 1214 1175 3.82 3.25
RFA+IERF DLAR 1023 1375 1052 443 5.04
-+ HERE HHAR 526 586 545 322 3.10
BB T+LH 784 765 7.62 623 3.90
BIHHERE THR 531 487 480 4.76 3.56
fﬁf{?r%ﬂ 522 547 395 355 375
TR ERE (CKD) 523 528 397 3.98 3.73
¥4 Mean 693 786 687 428 3.76

®2 TEMEARNTLREKE

Table 2  Soil moisture contents under

different tillage methods %
PG 2R Soil depth
Treatment 0~5cm 5~10cm 10~15¢cm 15~20cm
HIE K Kb Silage corn field
JiEHE 2 Ik R 69 114 11.2 11.6
RFA+ERE DL+R 7.8 101 10.8 11.4
AN HH+R 65 106 10.9 11.7
BB+ T+LH 55 107 11.5 14.6
FHHHIERF T+R 62 104 10.8 11.3
FHAEH 4 HH+T+LH 5.6 10.6 11.2 11.5
HAHRHHESE (CKO 56 105 11.1 11.4
P14 Mean 63 106 11.1 11.9
FfHi E K Grain corn field
JiEHE 2 Ik R 4.1 9.7 10.0 11.1
RFA+TERF DL+R 4.0 8.0 10.2 11.0
AR+ HH+R 4.8 8.5 10.1 10.5
B+ T+LH 5.0 8.4 103 11.0
FHHE+IERF T+R 44 8.9 10.0 10.6
BRI HHH+T+LH 4.6 8.8 10.3 10.5
HHRHH RS (CKO 47 8.7 10.7 11.1
P15 Mean 4.5 8.7 10.2 10.8

BREAY + 7 d B R ORI g N, R R
JFLRBERM S EE L AR ORI,
S T EIFEE L 4 A bR e o R A

AN, BRI Sem, HIEAR HEARLE 0.1~0.2g/cm?,
Ut B R SRR Ak B ) BB = R o A B8 &, ]
BERF 2 Uk VR A+ A A E AL+ R AL B 0~5em
5 5~10cm HIER FE(K 0.3~0.4g/cm?, PLHHIX 3 4>
Wb PR 7 IR AT A B 2, JUH BUERE 2 IR AL
Ho~10cm FifF R E L. RELIERFSESZ -
KM, AFIT AN Z AR ACK ZF IR R 4L,

R3 TEHMEFRTLRAIET K
Table 3 Changes of soil bulk density under

different tillage methods g/lem?
LbFR 1 ZVRE Soil depth
Treatment 0~5cm 5~10cm 10~15cm  15~20cm
I Kb Silage corn field
BEHF 2 IR 12 1.6 1.7 1.7
RIA+ERF DL+R 1.3 1.4 1.5 1.6
HEHEH HHAR 13 1.4 15 15
BB+ T+HLH 1.0 15 1.6 1.7
BIBEIERE THR 1.2 15 15 1.5
PR HETLH 1.3 1.5 1.6 1.7
FAHEHERE (CKO 1.2 1.5 1.6 1.6
*F¥5) Mean 1.2 1.5 1.6 1.6
¥k K Grain corn field
TERE 2 IR 0.8 1.1 15 1.7
RIA+ERF DL+R 0.9 1.2 1.4 1.5
HEHEH HHAR 0.9 13 1.4 15
BB+ T+HLH 1.0 1.1 13 14
BIHERE T+R 0.9 1.1 13 1.4
HHRP-FA HE+THLH 1.0 1.1 1.3 1.4
R (CKO 0.9 1.1 1.2 13
¥4 Mean 0.9 1.1 1.3 1.5

24 AREFEARITNZITIEI S E RN

x4 KW, FWEAKHSHELE R /N bR
HEZE AR S RABOEUNN S IIOFFRL K Hh 75 Ab B
BEAR 51.2%H1 52.7%, /N2 AU ZE R R R oK
Hi1 A FESE B98N 51.9%, Ui I R K & B
TR N R SRR RN, Z B A,
25 TEBHEARXNEBR. HREHERES.

3051

5 R, KPR K BB A F R R T T
BRI oK S A B 12.8%, FEFARL oK
REBHEERE . VU A G S, 2
PRI R b, DABERE 2 YOI P+ B kb 3
FERIR BT B0k, FPRL T oK X 2 AN A BSF B4R TR R
& 3.0cm, 73 CK ¥ 25.6%F1 28.2%; FHIE K
HIX 2 AL IRAS 2 dom, 7355 CK ¥ 17.9%
M T7.7%. SARKE, S 1 BB AR BE ) R
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Table 4 Uniformity of wheat seedling emergence

under different tillage methods ¥ plant
s JRE gty TRH
Treatment tar.ldé?.rd Average Coe.fﬁ.ment of Range
deviation variation (%)
F IR KM Silage corn field
WERE 2 R 29 21.3 13.53 5.0
RFA+TERF DLAR 32 18.7 17.22 6.0
IR HHAR 2.1 23.7 8.80 4.0
BIFHEA T+HLH 15 263 5.80 3.0
R-ERE THR 1.0 26.0 3.85 2.0
EHARPH R HH+T+HLH 1.5 233 6.55 3.0
FHHEER (CKO 1.5 29.3 521 3.0
“F-13 Mean 2.0 24.1 8.71 3.7
FfHi E K Grain corn field

JiEHE 2 IR R 58 213 27.06 10.0
RFA+IEHF DLAR 5.9 21.7 27.04 11.0
IR HH+R 3.1 23.7 12.91 6.0
FHHER T+LH 6.1 26.0 23.40 11.0
FHHIERF T+R 3.1 203 15.02 6.0
BRI R HH+T+HLH 2.5 223 11.27 5.0
HAEHRHH RS (CKO 25 20.7 12.18 5.0
P15 Mean 4.1 223 18.40 7.7

BOEH

I TEATRL R K R 7 AN B A 351 257 ok i M 22
BRI E G 13.9cm, HEIE 42.9%. 2 Fhih
BRAR, S UUERE 2 URFITR FA-+E BT 1 40 22 B
WrZgrw e, Rk b, X 2 FRAREE S E A
Ab R ER T W ZE RN 16.1%F1 23.6%, ¢ CK S b
ZEYEIN 2.09 f5 A1 2.23 £F; AR EROKRHIEE B, iX 2
AN A TR 43 S0 H At A T B IR 2B 8 B 1.56 % A0
1.44 £%, B CK B e WrZEHn 1.77 540 1.63 £ .

FFRL T K Hb B T 2R R0 25 R B I R oK
oSy 2.44 A1 2.15 £, DURERF 2 IR IRAA+HERE A E
IR HE AL ™ 5, AR R K L FIX 3 AN BEAE
R BRI R KA 2,00 3.25 fi13.71 1%, 3E
LRI NIN 242, 3.10 F12.60 1% . 17 2 Pt b sk
it 7 EIHEE L 4 Fh AL BRBE T R ITE 3% LT, SR
ERLE %L, I E KM% AbH A 11 R 3 ok
B 5%, 2 it B & ALFI LI CK AL A0 2R
1.

x5 TRMEFAINEBR. REMZREE. RENFIT
Table 5 Effects of different tillage methods on sowing depth, ridging and dead seedling and dead stem of wheat

fh s %/% 7N é‘a‘l‘iéﬁ%t%t;{ @%%%ﬁﬁa Eal . PAES WEER
Treatment Sowing depth The leng.th of seedh.ng shortage The proport}on of seec}hng Dead plants Death ‘stalks
(cm) and ridge breaking (cm) shortage and ridge breaking (%) proportion (%) proportion (%)

Kb Silage corn field

WERE 2 KR 32 383 19.2 5.0 12.0
RFA+HIER DL+R 3.6 40.8 20.4 4.0 10.0
HHHERE HHAR 4.0 36.1 18.1 3.5 10.0
AR THLH 4.1 33.0 16.5 2.0 7.0
BRI THR 4.1 31.4 15.7 15 5.0
AR HH+T+LH 4.0 28.6 14.3 0.5 5.0
HAHPES (CKO 4.2 18.3 9.2 1.0 3.0
¥4 Mean 3.9 324 16.2 25 7.4
¥k K Grain corn field

WERE 2 R 2.9 63.3 31.7 10.0 29.0
RFA+HIERE DL+R 2.8 58.5 29.3 13.0 31.0
HHHER HHAR 33 453 22.7 13.0 26.0
R THLH 35 51.8 25.9 2.0 7.5
AR THR 3.6 40.8 20.4 15 6.0
AR HH+T+LH 3.8 28.8 14.4 15 7.0
RS (CKO 3.9 35.8 17.9 1.6 5.0
¥4 Mean 3.4 46.3 23.2 6.1 15.9

2.6 AEHHEARINNEF=ERFNT

BB P45 R (3R 6) KW, 2 SRR,
7 MBHEITR 2 e R, St T R AL 2 Y
FERAAREE, FPRL KDL CK AN B = B f
N 7966.5kg/hm?, W aifiE, A 9051.0 J6/hm?,

HH A ER B 2R IR KRR 2 K
FRFA+TER b B 7= B ARAL, HoR 4 M &
B HERALE, DB e b2 5= & A e
B, 22 B4 8133.0kg/hm? Al 9894.0 76/hm?, 3%
55 A A T 2



R 209 #1

5 A5 B SO /N S R s ARG (R 203

*6 ARMHEFARNEmEMY AR
Table 6 Effects of different tillage methods on wheat yield and benefit

HEE TR %L THRIE

fhig

FA{E HERA ARHURA (GE/hm?) Xz

reament Ear umber Grain number 1000-grain Vield B Ee Aeee R
(<10%hm) perear weight (g) - (kg/hm?) (yuan/hm?)  (yuan/hm?) cost (yuan/hm?) (yuan/hm?)

HI Kb Silage corn field
TERE 2 IR 675.0c 29.8a 39.7a 6766.5¢ 1064.6 9150 1950 6819.0g
RFA+IERF DLAR 693.0c 29.4a 39.7a 6867.0bc 1080.4 9300 2100 6906.0f
HEHIHEHF HH+R 750.0ab 29.6a 39.3a 7434.0abc  1169.6 9150 1950 8394.0¢
BB T+LH 735.0b 30.4a 40.0a 7600.5ab 1195.8 9300 2100 8637.0d
BB e THR 780.0a 30.3a 40.5a 8133.0a 1279.6 9300 2100 9894.0a
EHARIHH M HH+T+LH  781.5a 29.0a 39.5a 8005.5a 1259.5 9750 2550 9142.5¢
FAHEHERE (CKO 771.0ab 30.6a 40.0a 8034.0a 1264.0 9750 2550 9210.0b

¥R E K Grain corn field
TERE 2 IR 577.5d 29.7bc 39.0ab  6675.0e 1050.2 9150 1950 6603.0g
RFA+IERF DLAR 592.5¢ 29.8bc 38.5b 6771.0de 1065.3 9300 2100 6679.5f
HEHIHEHF HH+R 592.5¢ 29.5bc 39.0ab  6822.0d 1073.3 9150 1950 6949.5¢
BB T+LH 595.5¢ 30.1ab 39.6a 7101.0¢ 1117.2 9300 2100 7458.0c
BB e THR 594.0¢c 30.2ab 39.0ab  6996.0c 1100.7 9300 2100 7210.5d
EHARIHH R HH+T+LH  645.0b 29.3¢ 39.2ab  7405.5b 1165.1 9750 2550 7726.5b
FAHEHERE (CKO 670.5a 30.5a 38.9ab  7966.5a 1253.4 9750 2550 9051.0a

INE TR S%KCF BB R
The lowercase letters indicate the significant difference at 5% level
3 g

/N A PORERE R TR K R R AE 7 B 7 20
N, HRZ 0~20cm HHEFREHT S R EATHEFT I E
Kz, FEFFEEZIEM 7 /NZREREAESE, %
PR EEAGFFi], TR RS w0, iRz,
WIS EREAG. FIRBER S EZ, LEEK
HREAG BEAN, FERE AR T ANEMFRK K
AR R NI, ERHEAFAS . SREEiZE. W)
RILRVE . MRS Tl A S BiR R B IEAE RS AT
b, A RIENNE 2B SRR, HIEE
MW E, MECA R AR, N
O RL R K (1) Hh B R FH 380 B0 Ml e 156 75 AT
H5E8R G5, FIT /N, Sot et
TRRASE /D Gt 7 OB S 0 [X 3, 22 R F TR B A
M — 8 EEAHRE

/INFE T AR B K I b e 7 R4 7 5K
i, DL CK AbHE 0~20cm - ZEREF &SRB D, T3
S5RATRERIE, SKER S, DNEFMIRER
EE, HERELG, WA EBERE, Bk
FIBEHE . PEERAL, BEUE. PEE. M. %
J5 AR gk ) ARIORN AR R SRS T A,
FHEE RS FT A LIRS B 5], AN REFIHLAE L
BEH, BMIREES, MR, B

B3, skl 2R, AT, e R
NZEHTHEMRE T I ROR R 7 AR T 3, B
JREBE 2 IRMIERHA+ERE AL BE = BB ARAS, Hopab B
] B2 AR, (B ERRN B RA, @il
e TR e B 7 30, DRI s = A
o

AT FLLERIFAT E D GRS, a0
R A G S B RGE A E TRES R
EHEEL . PHEABIN LR H RTRE AR AL A
HLSI it A1 2 T RSO S/ 22 3 R R B A B st Al
BT BENLIE R, KPS ZEATE, FiliER T
PR, AN E AR BB A AT K o TR AT SR04 Y
AR R/ INZE BT B R T HE ORI E Y, & B
BREMAE TS, DL Rl R R, (R e/
EMMHRIEHRKEEK, L&M=

4 ZEip

ERE ANFBHETT AN Z HH R P B
a AR, Sl SSCT E YO L T K ) B R
FEHERAE+ BB J7 OB R BT OGRE I oK
3t BRI B+ e Bk (077 2 e
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Effects of Tillage Methods on Sowing
Quality, Yield and Benefit of Wheat

Zhou Jihong', Wang Junying', Meng Fanyu', Tong Guoxiang?,
Mei Li', Liu Guoming?, Wang Yan3, Luo Jun?, Xie Chunyuan?

('Beijing Agricultural Technology Extension Station, Beijing 100029, China; ?Beijing Fangshan Agricultural Technology
Extension Station, Beijing 102446, China; *Beijing Shunyi Institute of Agricultural Sciences, Beijing 101300, China)

Abstract
seven kinds of tillage methods, rotary tillage two times, deep loosening + rotary tillage, heavy harrow + rotary

In order to define tillage methods and soil preparation on wheat seeding quality, yield and benefit,

tillage, ploughing + light harrow, ploughing + rotary tillage, harrow tillage + ploughing + light harrow and heavy
harrow + ploughing + rotary tillage (CK), were carried out. The results showed that among the seven tillage
methods, the straw content of CK was less, and the straw contents of the soil surface and 0-20cm soil layer were
27.5% and 28.6% less than those of other treatments, respectively. The soil and straw were mixed evenly, and the
soil bulk density per Scm in 0-20cm soil layer was 30.5% lower than that in other treatments. The seeding depth
was suitable with an average of 3.9cm. The emergence quality of seedlings was good, and ridge breaking of
seedlings was reduced by 25.7% compared with other treatments. The seedlings dispersion was consistent, and
the mean range shrank by 39.0%. CK treatment had the largest number of ears (6.705x10° per hectare), the best
output (7966.5kg/ha), and the highest benefit (9051.0 yuan/ha), all of which were much higher than other
treatments. Except for rotary tillage (two times) and deep loosening + rotary tillage, there was no significant yield
difference among the other treatments in silage maize plot, but the tillage method of ploughing + rotary tillage
had the highest yield of 8133.0kg/ha and the highest benefit of 9894.0 yuan/ha, the benefit was significantly
higher than that of the other treatments.

Key words Wheat; Ploughing and land preparation; Sowing quality; Yield; Benefit
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