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TREG T 2020 F1 2021 4 AE TR B 44 15 FH 1T ~F-#r
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RIS AL [F — H A 47, £ NERT ST H
AT T 3 AR T A, 43 S D U e
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¥4 105kg/hm?, 2 F8EFHIHE N6 H 15 Ho 1
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Table 1 Effects of different tillage and sowing methods on bulk density and porosity of paddy soil
e - +3EF¥E Soil bulk density (g/cm?) T IEFLBE Soil porosity (%)
Year Treatment Sy BET I i RS 5B IR EilipE] R
MT JT HT MA MT JT HT MA
2020 T1 0.81c 1.08¢c 1.10c 1.13¢ 69.2a 59.3a 58.6a 57.5a
T2 1.01b 1.29b 1.32b 1.37b 62.2b 51.1b 50.4b 48.3b
T3 1.24a 1.63a 1.58a 1.71a 53.4c 38.7c 40.6¢ 35.7¢c
2021 T1 0.87c 1.10c 1.21c 1.22¢ 67.5a 58.8a 54.8a 54.1a
T2 1.07b 1.30b 1.35b 1.41b 59.7b 50.7b 49.2b 47.0b
T3 1.31a 1.49a 1.65a 1.61a 50.8¢ 43.8¢c 37.7¢c 39.4c¢
FA5 Year (Y) NS NS NS NS NS NS NS NS
%}E Treatment (T) ok ok ok ok ok ok ok ok
YxT NS * NS * NS * NS NS

A8 AR FRNE FRERIR S%/KFZREE. 7 07 PRI 5% 1%/KF EERBE: NS RrERARE. TH

Different lowercase letters after data in the same column indicate statistical significance at the 0.05 probability level.

@

and “**” indicate

significant difference at the 0.05 and 0.01 levels, respectively. NS indicates no significant difference. The same below
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Different letters indicate significance difference at P <0.05. The same below
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Fig.l1 Effects of different tillage and sowing methods on root oxidation activity of rice
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Fig.2 Effects of different tillage and sowing methods on the number of tillers in rice
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TRELER.
24 ARHBARAMHERSXEENZ M

AN A 46 07 A0 KA TR AR 4R # (leaf area
index, LAD) FDEEHAEIREZE (£2) . K
KM & F LN, H0LT1 AR E) LAL ADGE
P, T3 AFEM LA FDEE S %, H T1 A

T3 AhF[A) 2 7 W3 . MHRT T3 /b3, T1 AR
B LA 2 2375 19.4%~28.6%, flA — Bl
IR A A BB IR 15.2%~16.7%. EKEEK
(1) 8 R A& EEE B, R T2 Ab3R LAL
MHAABZMRT T1 AFE, EMEKRT T3 40H,

T2 b LA AL A A 2N, HEREE.

®2 AREHHES XK FEH ERIERAL S BHFM

Table 2  Effects of different tillage and sowing methods on leaf area index and photosynthetic potential of rice

" LAI Y4 % Photosynthetic potential [(m?*d)/hm?]
iﬁi R TR M N R AR AR N S
MT JT HT MA ST-MT MT-IT JT-HT HT-MA
2020 Tl 3.3a 4.8a 7.8a 43a 66.1a 60.8a 157.5a 302.6a
T2 3.0b 4.3b 7.2b 3.9b 59.9b 55.5b 145.1b 277.4b
T3 2.6¢ 3.8¢c 6.9b 3.6¢c 52.1c 48.1c 133.8¢c 262.5¢
2021 Tl 3.5a 5.1a 8.1a 4.5a 71.3a 64.2a 163.8a 315.1a
T2 3.1b 4.2b 7.6b 4.1b 62.6b 55.2b 147.1b 291.5b
T3 2.5¢ 3.7¢c 7.3b 3.5¢ 48.9¢ 46.1c 137.5¢ 269.9¢
4y Year (Y) NS NS NS NS NS NS NS NS
ALI\EE Treatment (T) ek ke * ek ke ek ek ek
YT NS NS NS NS * * NS NS

2.5 ARIHBA RN FYRSRFHEE KRN

AN TR A4 T3 2R K e B AR AR A
MR E (K3 . EMHARRKBEEFNY, %
KRR 3 BT BRI TI>T2>T3, H TI

T3 AbERE) 2 RS . AHECT T3 4bH, T1 4b¥
TE K F8 R 2 B 1 b B3 R E R R 16.5%~
18.8%. - AbFH R BEAAAE K R AE KRG IR PP — 4 BE R
WL 2 BE R — T R AR — RIS R I

&3 TREHHES Xk EFEREBHAE KRN
Table 3  Effects of different tillage and sowing methods on shoot dry weight and crop growth rate of rice

Hb b5 H Above-ground dry weight (t/hm?)

B A K% Crop growth rate [g/(m?-d)]

Ehr osiil

Year Treatment ZFBe ARAEHT R MW M ERR BRI BOTEY shAU Rl
MT JT HT MA ST-MT MT-IT JT-HT HT-MA

2020 Tl 2.9a 5.5a 13.1a 22.2a 7.2a 17.7a 30.3a 18.1a

T2 2.5b 4.9b 12.7ab 20.3b 6.3b 16.0b 31.1a 15.1b

T3 2.2¢ 4.4c 12.4b 18.7¢ 53¢ 15.4b 31.8a 12.6¢

2021 Tl 2.6a 5.3a 13.3a 21.8a 6.4a 18.3a 31.7b 18.3a

T2 2.3b 4.7b 12.9ab 20.7b 5.8b 15.8b 32.8ab 15.6b

T3 2.0c 4.1c 12.6b 19.2¢ 5.0c 14.1c 34.1a 13.2¢
4y Year (Y) NS NS NS NS *k * NS NS
AbFE Treatment (T) ** *k * ** *k ** NS **
YT NS * NS NS NS NS NS NS

T1>T2>T3, H T1 Ml T3 bR =5 82,

2.6 AEIHHES 3= REMKE R
AEHERE G AR FE ' m B R4 .

76 T1. T2 F1 T3 4b3(a], KFE~EEI TI>T2>

T3 [, BB 25 B3 T T3 /b8,

T1 A T2 AbER )72 55 ol it 25 2 51 24.6%~31.5%FH

10.1%~15.4%. {EA S8 #HARPUE & AR 2L
Jrif, BIUL T b A, T3 B AR, MERT
T3 AbFE, T1 BRI SFEECRNHE A BE 2 25 ) 4
T 12.2%~17.5%K11 26.0%~32.5%, 1 AR E )42 75
12.3%~12.8%. AN [EIH% 7 200 7K A 45 S 3R T RL
HLEEEL,
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Table 4 Effects of different tillage and sowing methods on rice yield and its components
Efy b R Hok# BHABUE R L9 THE P
Year Treatment Panicles number Spikelets per panicle Spikelet number Seed-setting rate (%)  1000-grain weight (g)  Yield (t/hm?)
2020 T1 435.1a 102.2a 44 472.2a 86.0a 28.0a 10.7a
T2 393.7b 98.2b 38 648.6b 86.7a 27.9a 9.5b
T3 388.0b 91.0c 35300.5¢ 87.2a 28.3a 8.6¢
2021 T1 459.9a 95.7a 44 003.4a 87.1a 28.4a 10.9a
T2 404.4b 93.3a 37 728.4b 87.6a 28.9a 9.6b
T3 391.5¢ 84.8b 33208.7¢ 87.4a 28.5a 8.3¢
FA4r Year (Y) NS NS NS NS NS NS
43 Treatment (T) ok 5k o NS NS 5k
YT * NS NS NS NS NS
s it BARMORURD, LA E, WL
* 1' B /= M MR b
BE, o IR A IR R AR, ) 3 SR 1 A
3.1 AEHHER XK FEE K FEAE R HE K ABAR AR I 3 AR B A et Fi &b

ANV BEAE 7 28 e 5 M RS A 3 R RCR M T
AN S i1a 58 SER Y N R LV G RN - ]
M, 3 FoBkRE T A FZAE F I 23 T1> T2
>T3 [Fi@% . T3 AT st A BN 1 bR A FS
&, BUEESRAT T Fh 3 T 22 REAT sl T R
AL, H T3 AR MR E L, b K
THE LR ZF B FUAR DA, Mz 1R B AR R4
HER R LAERK R I = . sAh, TR AEA
KRR R Z oA THRESZ ), 1 T3 ALEE T H
R WREAT 2 g A DU R 1 RE AT I A 55 ML bR 7
IrSE AP, FLUREAT I i 0 o 1 S I R K PR A A
), BEAR T AR IR A 28], AT 1K
TEHIMR ARG A B A . PR, bk g s
BRI T HHEA TR 280, IFFRR T
F7 AN 1T SRABHR AT, (B B2 R 1 KA
R, AT 5B R R R

R HLh 5 e Bk 26 4 0 2 (2D, XUk 5
W AT (T KR I B R A KRS
IR R EAL T R A AR A KR SE . IXn]
RER T, AT T2 O3, T1 U730 XU e bk A7
HFAREFTERIE, XABRAD TR R A &, fE
UAFE LIRS e Y A=Y SRINES | PO R
7 EL ARG AT R B A ) T 3 1 > A AT 5 2 A
Fefid, MO R A S KRR AR AT I L
IKFERTI A KR e 2 R 7o BN, REFI+
BARESABEAA TKEERPER AT
L, AT IR AR RRFBCGR 5 107 i AR FER B,
K FH B0l e A RS 38 A R T 2 i 338 v R [

REH -SRI, T1 HR N HERERK,
LR e, B SR FH XU S e 454 7 O
IKFER R AR T R FAE R
R A BT T AR B 42 i A4 o R AR 2R 11,
HA R T Al 5 22 AR S5 M a4 &4 1)
KRR 3E DL R i e (R & o A 7= g 3132,
NITE S Y=y
3.2 AEIHHESAXKIE™E R EMARE R
— LERF F 2033 SR B, ARSI H S EK AR 1Y
72 1) 2 B R R PE T A AT L KR AR B R AR K
(P PR BEAE FH KT 0 /KR8 A2 & w1 10 25 354
o TEARIGH, FEAF 4508 1 XU 2 1 e Bk 4
70 (T AR &R (T2) s
70 (T3) R 2 P& 5 408 10.8. 9.55 F
8.45t/hm?. IX—&5 B UL ERSFT A Bk AR T
HHE DT 0 B Bk R B B A B . iE8dEE
M B T LB EEC A T RE
RGP Ae =, A 8 R AT 8 AR K RE AR
Je BB IE A FH A e S 2 B AR I e e .
TEF M R R T, AHECT T2 A1 T3 &b, TI
Aib P 388 T 2 v A AR R AR S I A v A A
IV R i e 7N R S TN e < 1 e B A O
IX — & S U B XUl 5 e B 2 1 5 NN AE i
HKFEA KRR B 1 1 75 BEAI G RUER )
BN, HAKREAEE ERRE T RE R EY)
JRAEFEREST. DR, I IE R KRG A K
HUEARI I, (kKRG BT A AR K A R 5 f SRS #F
CH AT B BB E R KB EEETA
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Effects of Different Tillage and Sowing Methods on the Growth
and Yield of Direct-Seeding Rice under Full Returning of Straw

Wei Yunfei, Li Meng, Ji Xin, Liu Juan, Wang Fujuan, Liu Qiuyuan

(Xinyang Key Laboratory of Rice Genetic Improvement, Physiology and Ecology/Xinyang High
Quality Rice Engineering Technology Research Center/Agriculture College, Xinyang
Agriculture and Forestry University, Xinyang 464000, Henan, China)

Abstract In order to improve the cultivation quality of rice in dry direct-seeding and achieve its high and stable
grain yield, the effects of different tillage and sowing methods, dryland biaxial rotary tillage and drilling sowing
method (T1), dryland uniaxial rotary tillage and drilling sowing method (T2) and dryland no-tillage and
broadcast sowing method (T3), on the growth and yield of dry direct-seeding rice under full straw returning were
investigated in 2020 and 2021. The results showed that the soil bulk density was the lowest in T1 and the highest
in T3 treatment, while the soil porosity was the highest in T1 and the lowest in T3 treatment. In terms of rice
growth, compared with T2 and T3 treatments, T1 significantly improved the root oxidation activity and promoted
the occurrence of tillering of rice. At the same time, the leaf area index and dry matter accumulation of the shoot
in the main stages and the photosynthetic potential and crop growth rate in the main stages were improved under
T1 treatment. In terms of grain yield and its components, compared with T2 and T3 treatments, T1 treatment
significantly increased the number of panicles and spikelets, slightly increased spikelets per panicle, but there
was no significant difference in 1000-grain weight and seed-setting rate, which made the grain yield of different
treatments showed the rule of T1>T2>T3 in two years, and there were significant differences among all
treatments. In summary, under the condition of full straw returning to the paddy field, the dryland biaxial rotary
tillage and drilling sowing method was beneficial to soil properties and increase root activity, and promoted the
high and stable grain yield of dry direct-seeding rice.

Key words Tillage and sowing method; Straw returned; Dry direct-seeding; Yield; Rice
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