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AFREA 2 A FhERE (BB KEE - - AL
HI-HE# -2, X EBH 77 30— A B3 AT P IR LA
A ARFEL) 5~7 do FEREZE P A X SRR 1Y 5 I H
PR PR B R R, R AR R AR FERS ] SC
Bl TRy X BT AR AL BEE R AL
HEs e, it Fedt K. #f. BUETBK 1k
ARV LR R 2 BB 2L ™ A5 BRI 2 LR, AT
KRR SE R L R . HE. BT, iR
AN I, M K 22 S ] — AP 52 1 XUl i
B HEHLAT S8 BOR BE K AE « FERE AN R 3045 208 T
fEME, SEBL—4Rfb — R BHEE, R T HF B R A
HUCE gy X — M st, BV, RHIES
VESF, BHEREN, FT AR, XA R
A RN B R AN . AR S S
EEURE R NS, PRI A RER T LIRS = it T
e U2, [ A b AR SRR L, HLEEK
7 B A R AR G R sk = R SR LR BRI . IR
ARIGTE 22 R FF4 5030 H T F F0 B 2 1 75 5% LA 7K A
PR it B KA, JE I 0 A AN R AR B KR S B I 9T
BN M RR O TR R B R R A A
RAFEK A, PSR RIS A S — L —k
HEEN A TR AT, DU SR 2T e st
F R WLAA AR P 7= B A it B 42 (3t PR M S

1 MR5REE

1.1 RS S5HR

WRIET 2021 —2022 FEAEVL A BN E A E S MK
ARG L (118°27'E, 33°37'N) #47. %)k
MEAGHTFIARBR 2 SR X, U508, SblERE, W
R, SEFHAIE 16.5°C, AE H IR % 2206.2 h;
ES TR 960.4 mm ORFEAKBIE H R E . HE
BRI E LR 1), TR yEE 1, 0~20cm
TIEES G PN 27.31 gkg, SE 1.89 gkg, A K
32.34 mg/kg, HAH 85.64 mg/kg. L b Ak AR M
IR PR 7K A e R 5718

120212022 FRFEERHAEFENRE
R AR
Table 1 Average temperature, sunshine hours and precipitation
during rice growth period in 2021-2022

S AR TR H IR 2 e i
Year Month  Temperature/’C  Sunshine hours/h  Precipitation/mm
5 20.99 177.4 47.5
6 26.89 163.5 122.6
7 27.35 110.0 512.7
2021 8 26.53 118.6 86.9
9 24.51 162.1 145.9
10 17.14 136.6 100.5
5 21.49 215.80 2.10
6 28.36 231.40 91.60
7 28.64 132.50 295.50
2022 8 29.21 196.70 152.50
9 22.05 150.40 5.20
10 15.46 175.90 74.30

A B 2F-750 $UIEHL, A AR 52 50 SERE ALK
(il BIRAFAEFE, WESN T 51.5~69.8 kW, L1

TR RS 7 AR, ARIE 5 kL 8~12 my /Mhi:
6~8 m; 2BFMZ-350 F-Hb U5l e # AL b 47 0 Z R AL R
HARAF A, Esh7 161.7 kW, 1EIIREZ) 15~
17 ecm;  1GS-360 -t Bl i B AL ol — 5L A A R A =) A
7=, AEMLEN 77 117.6 kW, 1EMLIEREZ) 12~16 cm;  1JS-
280 7K H B3 i HEHLAN 2Z2G-6D(G6) i il AL i 75
A& RN A BR A &) AE5=, Horp 1JS-280 7K H B 4 fie
BUENLS) 17 117.6 kW, 1EMVIREZ) 12~15 cm.

BERAERL: WAEEARMERE S, B 80d, 2%
BEAMET 15%, BFESAET 51%, N:P,05:K,0=30:
8:13, Il A& Eitid: SICRIE BRA =34,

1.2 Rt

RIG CAREFF AR X, BRSO RIX . FEFF
A B A AR H SR A IEH, 2021 4F56 H AT
HANFEFFRLAN 7.2 thm?, FEFFECA 12.9 thm?, 2022 4
R HAT /N E = ELN 8.3 thm?, FEFTEN 15.4 t/hm?.
FEAT AL PR B REATAEH (S1) FIFSFT iR H (S2)
2 Pl 3, HrA RS FT ORI FH A B A RS FF AN AR R 0
OB, FEAT 4 B Id A B3 2o e A 1) = 3 B A 1 5 5K
HEATIE . B8 Hh 7 208 — A fb 3 Hb Ul e 4 % 1
(T1) 5 sl e B +K S b e Bk 38 3t (T2) . K
HH B R . (T3) 3 Fpfb sy =, 3t 6 M.
FHOEREVERE, FRUAN T A F5 S V& . AN Ak
R FRZ) 4000 m* (50 mx80 m), AL E 3 NIMIX,
F/NX TR Z) 200 m?s

T1 42 R H 2BFMZ-350 %4 — {46 52 Hb XU 4 fie #F 1
HEWL— UAE b 58 OB TR RS AT 38 H B8 P % -
W, ZJEHEAKH (48 h) Z M LA B,

T2 AR 1GS-360 Y S AL 1 IRAE L5
FHE R A FT 38 T, e #F 5 % I B HEAT HE K L (24~
36 h) & HRAIEIHE, KM 1JS-280 BY7K H 4 fEHf
BUHEAT 1 IRV DLSE BROBERT . AT IR NP5 1t

T3 A FEXF B BT (24~36 h) &R 4R
T, PR H 1JS-280 ZU/K H B A EHHLIEML 2 ¥k, B IX
VeV PASE BT FFRS FTIE . 232, HERIE/K G Bk /e
DA5E B e B R~

IS B BT A AL BRI T A — S K R T, AR HE 2t
NFEWSCSR I 8] S B AT KRG G AE . B . & BRI LIS
FBAENL . BT AL EE A AR RT3 R b BT R FH 2F-750 2SI
BL— kMR, AR N ERE A, EHEN
900 kg/hm?. Jiti I J& B¢ i HEAT BEEE /R ML . B Bk AR
FHAE R Y8 RL L HEAT (58 cmx28 cm) , fEALIEE 180 g,
AT 2021 4E 5 H 30 HAFI 2022 45 5 A 28 HIFMAE k.
HLAEBAE R 22G-6D(G6) T i i #di BRHLiE 4T, E X
41, 47HH 30 cm, BREE 10 cm, 4G 1A] 20 5 A 2021
6 H 20 HA 20224 6 H 19 Ho K. I R ERGIE
S5 HH 1) A B e B 2 LA ok v R i SR S it
1.3 MEmHRKGE
1.3.1 HIZ A shipe M i

2021 F 1 2022 FIYLEMAE 5 d S50 E 0~20 em L
WM TR E, TIREALRE DL RHHERE . A E
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TR EE R 5 7 32 o N A RGN 2 A () 4 3 ) - 3
PHZE R, LA BN E RN TIE, B ARRCA
19233 cm® (& 5cem, JEEBEAE 7 ecm) R T], ££ 0~
20 em BB ECRAEFR LA, BEE 3R, B E A S
=, SETEHRINRL, STHREE, RE®T
(105 °C), EFMPHFAHERTE, RERER
JIWBE L3, BT R E . IR E A JE A A
AZ8651 {455 PRP AL R AL THI E, fERF 5d )G
WsE, DL R ORI L /N X A0 X 38 5 A sUdE Tl
5, HCPIME . B 0K R Sk 38 2 R AR AR 56 JE Bl 8 ~9 em
TR, AR 1em, B TFEA 1em, {RIEHEL
5 bgese i, iR BB e 5 IR A B . OKFE
FCAIHAE & /INXCR 5 RUIURE VR BEATLIE L 5 A Rl &K
0~20 cm T4, FHAFEZEREEREGAEBARART,
FEAE 0.15 mm L, B A FRER A AR E iR
Bk, 2 JEFIHEEAEPRS Ex1.724 tFE H LA
R, BEHEAE (gem®) . HEEABE (%) 5
AR

FIERE = (M1 - MO)/V (D
TIERALBREE = (1 - B3R E/ PR E) X 100%  (2)
b M1 AR TS TR MO NI E; Vi
IR Cem®) s L3 L F A BE 3R P %,
PL2.65 (g/em®) 5.

1.3.2 x4bnt e

FALFRI SN IR E 3 AMRERIE SR i, A
RUEBUES: 20 7, BARJE 0 e s BER . S
R AT G (BGRAT 1 d) (O ZEBEROIF S 2R B A
o FAHTA RCEBERCS PO W 2R BE R LU RO 2R BE AR
FEER
1.3.3 FTHmAREzfrt@midese

ST EER L R SRR R BRI AE &
XBATIES: 20 JCCEBERPEN LR, THE AP R
5, 3P IHOE K S — SRR R 3 78 K RTEL
FEAREE AT 0 BEAL B S, 76 105 °C FA&% 30 min, Fi
7 80 °C Nt Z4E € i & 5 I E &5 S AL T R &
K 5 A% EE R DU e A AR T AR, A 100 mmx
200 mm AN, A A E TEAR T, A DI
R AR 1 i 38 40 38 R 5 T ASEAR O /I — By 5
AL E I TR R, ARG RE
W) JoR B AR % R U B L T AR R . R R R U R
(dh it

AR = (Bai—Apa) | (tg—14) (3
A A B By NATIE 2 RO 52 F T RRAR K, ¢, A g
NRTJE 2 YR TR (d) .
1.3.4 FERAMAREAE

WCHR BT, 7E & /NX R EL 3 AN 2 U 2 A RO,
FEASREIES: 51T, 47T 20 X, FH/ANXEHEATE T
FEACEL 5 AR (RO — AR RD T A R RERL 2 AN
ghaia, PL 1000 MiFEAR (7D B TRMiE, HE

3W GRE<005g), UIFHETREE. RAHHENX
R 10 m?®, BT IS0 (FKE 14.5%)
1.3.5 #AR&ER

IKFBWCR BRI f5, = AR 3 N H, K GB/T
17891-2017 {ARJFEAEA Y W2 FEK HIRE K R . KKK,
S KFIEM BB KN EANR, ZAEM. EA
FE L KRR 5 EE AR K 0 B R S R, R AL R AR
FAR A 5 5 36 A5 K ] 53 SC-E KK A0 R0 i 5 A6 0 4%
ME . K FHER L FOSSTECATOR A m)4E P2 IR L0 AN W)
M4 (Infrared 1241 grain analyzer, ITZ£LAMNETE X [A]H
KA 570~1 100 nm) W 5K 1) 8 H BT & 28 B e #
T
1.3.6 R RI84F

K H AT AT A 771 STATA KA A A 52 2K
AN REPE. B SPEME AR IS A B RITEAY
13,7 AGKEEM4FM

K K FIE Newport Scientific 1 2% 24 & 4= 7 (1)
Super3 % RVA PR 6 FE 20 B 400 e KA B i i e, i
HEERM TWC 73871, %18 AACC #LFE (1995-61-02)
I RACT bR#ETT7%:, KB HIE KER A 12 % I, FEAE
N3g, FRWAKN25 g EHFENESES, FERNEE:
50 'C {#%¥F 1 min, LA 11.84 ‘C/min HJ3E & T+ 5] 95 C
(3.75 min) FF{R#F 2.5 min, LA 11.84 “C/min 1) 3% &
TREF] 50 C FHRFF 1.4 min. 7ERTHE 10 s NP HE 25
HJZ N 960 r/min, 5 ORFFAE 160 r/mine RVA i HF{E
B AL FE U {E 25 % (peak viscosity) « #A I % & (trough
viscosity) « fix & Zh & ( final viscosity) « i fi# {H
(breakdown, UEIEHZGEE—HH ) . JHIHAE (setback,
AR IR ) &
1.4 BERHESS

1§ Ff] Microsoft Excel 2003 #E47 W5 4F B 45 ) Se i Al =
W HIVE, 12 B SPSS 23.0 %4 b #4443k 47 U5 22 T T
(P<0.05)

2 GER55H

2.1 IEERNYIEMR

M 2 A, REFFACIE. BREEH 7 A0 s E, ©
HEFLBEFE AN Eh SemiAR B2 (P<0.01), FEFFALEE XS 135
BT & B B3 (P<0.01), #HHEh 7 S0k HHE
RFE S 53 (P<0.01) . 55 AT ANIE H AL BEAR EE
AR T, s R PR LR E,
R EEAREREIR S E. T1 48T, BifesElr
FH A AN I8 FH A 3 - 438 25 56 75 ) B IR T 8.89%~ 12.55%;
HIRALBR R 7.14%~9.77%. fE T1. T2. T3 %&MF,
FEFF AR HEA T H AT AR B D T
8.74%~9.47%. 9.05%~11.48% F1 10.83%~11.39%. 7E
FEFTAIE H RS AT S EE &, T1 8 Eh 29 & T
T2. T34b F 22.6%~ 26.6%. 34.20%~ 36.51% Al
32.81%~33.39%. 34.70%~35.85%.
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£2 EEFEECHEHTHEM AR HIEEMM RSN
Table 2  Effects of full return of wheat straw to the field and land
preparation methods on soil basic properties

o mm AR TURE BER R
Vear Treatment Bulk der}glty/ Soil porosity/ Tillage Organic r{l]atter/
(grem ™) % depth/m (g'kg)
T1 1.16 ab 56.23bc  020a -78.73a 25.10 be
S1 T2 1.19a 5496bc  0.17b -101.68 b 23.57¢
2021 T3 1.22a 54.15¢ 0.17b —119.64 ¢ 2390 ¢
T1 1.02 ¢ 61.73 a 020a —84.78a 27.48 a
S2 T2 1.08 be 59.38ab  0.18b —126.20cd  26.27 ab
T3 1.14 ab 56.98bc  0.17b -13220d  26.63 ab
T1 1.18b 5547ab  0.18a —86.60a 25.78 be
S1 T2 1.25 ab 5271bc  0.17b -118.00¢ 24.65¢
2002 T3 1.33a 50.03 ¢ 0.16b —136.40d 2431c¢
T1 1.07 ¢ 5943 a 0.18a —95.83b 28.13 a
S2 T2 1.16 b 56.13ab  0.17b —143.87¢ 26.88 ab
T3 1.21b 5440bc  0.16b —146.74¢ 26.95 ab
EA)y Year (Y) * sk Hok Hok NS
S *% sk NS ok *k
T ok ok 3k 3k *
YxS NS NS NS NS NS
YT NS NS NS *K NS
SxT NS NS NS *K NS
YxSxT NS NS NS *E NS

e SONREFTALFE A S1: FEFFAIEH; S2: FEFFAEEH. T JypkEih )y
Xy Tl M RHORUGERE B T2: ML AN RS -+/K B Sl e B it
T3: KH AR . F5EEE ARG 7 8RR A R4 4 EE £E 0.05
KFLEFEE. #*: LR 0.01 KF EEFEMKE: *: F£IRTE 0.05 KF L
WK NS: FoRTE 0.05 P LB EVEMK (P>0.05). .

Note: S: Straw treatment; S1: Straw is not returned to the field; S2: Full return of
wheat straw; T: Tillage method. T1: Integrated dryland double-axis rotary tillage
method and land preparation; T2: Single-axis rotary tillage in dryland + Single-axis
rotary tillage and land preparation in paddy field; T3: Single axis rotary tillage for
paddy field. Different minuscule after the data in the same column indicate that the
data in the same year are significantly different at the 0.05 level. **: Indicates
significant correlation at 0.01 level; *: Indicates significant correlation at 0.05 level;
NS: Indicates no significant correlation at 0.05 level (P>0.05).The same as below.

2.2 FFEREMBREZ

B 3 5 ZE ATl sn, BRIy O K R RAL
R P E AR R (P<0.01), FHFFALEE 5B
B 757 REAE XA BB = | R (P<0.01).
SRS I A AL, T1 &4 R4 EiSm A
BB 4.63%~5.35%. 2RI E 4.54%~ 5.45%,
TEFEFFANE 21 R, B Hh U7 Ak B K fe 7= 2 R B
N T2>TI>T3. EMRFEREIEHAMN N, T1 AL &5
SET T2 F1 T3 AL FE 4.20%~4.50%. 12.16%~ 14.85%.
FREFFERIEH T T1 A EFFF AT HE T2 AEA
FEHR T 6.23%~6.60%.
2.3 XIERTHAZEEEH

M 4 77 Z AT, BEEeth 7 50 RS AT A0 S5
B 77 QU EAE X KRG ST B 2R B 4. 2R BE R o
Wi 2 (P<0.01), FEFFAbHE X 7K A8 4 B8 b A 0 2R B K
A 2 (P<0.01), X /KR8 3k 71 300 1) 25 B AR i
Z (P<0.05). fERSAFERE MM T, T1 ARS8
I ZEBER R 2 T T2 0 T3 AL BR, g Bk %
BN T1 AEE 7y B = T T2 A T3 AP 11.38%~12.19%.
12.12%~14.07%, Hil T1 5280 H E/EEF] T
A, (RREKFE T BE.
2.4 MEREHR

s Alan, AR SRR HESET, MET T2,
T3 AFE, PTHH. SRR R PG RE AR FR HO N

Tl . SAEHAEALL, T1HF R 77 R #EF 42
I FH A B (3515 0 T AR A SO R 10.50%~35.65%;
T2 A1 T3 BRI 30T, AEAT 4 B Id AR BT 3
TR B PRI 14.29%~22.49% Fil 14.10%~14.53%.
X ULHIIE & BBy S RS AT A RS B AR AT R
e KRB AR AL, (e AR s i A
*3 EREITLECHTHEMS AR KIE~E
B EAgpk E FE I
Table 3 Effects of wheat straw full return to the field, tillage and

land preparation on the yield and its components of mechanically
inserted rice

2 ¥ =1
wp am TR gaee weer pamm 0
Year  Treatment (x10* hm™) FGP FGR/%  GWI/g (thm?)
T1 369.31b 103.82bc 9790a 30.22ab 11.02cd
S1 T2 363.74 be 110.32a 96.0l1a 2991b 11.32b
2021 T3 364.42bc 10430bc 97.51a 30.11ab 10.81d
T1 386.40 a 102.42bc 98.21a 30.30ab 11.61 a
S2 T2 358.11cd 105.16ab 98.01a 30.52a 11.12bc
T3 353.11d 98.72¢ 98.4l1a 304la 10.11e
T1 361.22b 105.77b 94.75a 3022a 11.43b
S1 T2 357.00b 112.11a 94.32a 2991l abc 11.75a
2022 T3 356.76 b 108.52ab 94.86a 30.11ab 11.11¢
T1 380.55a 104.19b 96.01a 28.72abc 1194 a
S2 T2 35422b 107.66ab 95.10a 2847c¢ 1147b
T3 342.69 ¢ 102.96b 96.10a 28.60bc 10.65d
Y NS NS NS * NS
S NS * NS NS NS
T k% k% NS * k%
YxS NS NS NS NS NS
YT NS NS NS NS NS
SxT *k NS NS * *x
YXSXT NS NS NS * NS

7 (Note): FP: Fertile panicle; FGP: Filled grain number per panicle; FGR:
Filled grain rate; GW: 1 000-grain weight.

R4 ZETESTHETHE SR SHIEKE
KBERTHAZEEE RIS
Table 4 Effects of wheat straw full return to the field and tillage
and land preparation on the number of tillers in the key period of
mechanically inserted rice

EY 54
FEA Kb No. of stems and tillers/(x 10" hm™?) LB Rl
Year Treatment YRl BTN WAL RN PTP/%
™ IS HS MS
Tl 528.83b 55534c 390.64b 369.28b  66.49 cd
SI. T2 52341b 56481b 387.81b 363.54bc  64.36¢
2021 T3 510.79b 539.11d 371.84c 36433bc  67.58bc
Tl 553.48a 584.92a 42098a 386.3la 66.06 d
S2 T2 468.04c 52135e 361.54cd 358.11cd 68.68 ab
T3  456.18c 512.74e¢ 354.88d 354.11d 69.07 a
Tl 49552b 53551b 376.75b 361.22b 67.44c
SI T2 49329b 529.95b 372.18b 357.00b 6737¢
2022 T3 483.30b 489.95d 35551c 356.76b 72.82a
Tl 5444l1a 565.51a 417.75a 380.55a 67.29 ¢
S2 T2 43439c 507.72c 356.63c 35422b 69.78 b
T3 42997c 50440c 366.41 bc 342.69c¢ 67.95¢
Y * * NS NS NS
S o * NS NS NS
T 3k sk 3k sk *k
YxS NS o * NS o
YT NS NS NS NS NS
SXT k3 ks 3k ks ok
YxSxT NS o NS NS ok

7 (Note): PTP: Percentage of productive tillers. TM: Tillering metaphase; JS:
Jointing stage; HS: Heading stage; MS: Maturity stage. Same below.
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x5 EHETeEEETHER SR SIIEKEEES S
M EREHR LM ERREEREME
Table 5 Effects of wheat straw full return to the field and tillage
and land preparation methods on leaf area index and leaf area decay
rate of machine-inserted rice at main growth stages

A2 EICH TRA MK E . ROK R K2 H B
e, HERARZE. RO, HHE 7 0 fE K 2
HE, A, BHMARmKEE (P<0.01). £ TI
AT, FEAT 4 EIE H AN IE B AL B B R 22 B i A
19.08%~19.96%, & H % 10.11%~16.53%; {E T2
AT, FEAT 4 EE H AR IE B AL B B 22 B i A
15.68%~20.92%, #& 2 H&E 6.75%~ 10.47%; {£ T3
FMFF, MHETRAANCHLHE, FBFeEdcH FREe
MEEHEMEARTREEES.

£ 6 EEMFELELATHEMARASNFEKETEEEHTF

YRR B EFIWIRIEH M
Table 6 Effects of wheat straw return to the field and tillage

methods on dry matter accumulation and harvest index of machine-
cultivated rice at main growth stages

T AR £ AR S R %
A posul Leaf area index Decreasing rate
Year Treatment R R Ryl of leaf area/
18 HS MS @
T1 382¢c 6.29b 4.22 ab 0.041 ¢
S1 T2 4.57a 720 a 3.90 bc 0.065 a
2001 T3 392¢ 7.0l a 4.03 be 0.059 ab
Tl 4.22b 693 a 447 a 0.049 be
S2 T2 391c 6.45b 382¢ 0.052 be
T3 3.35d 6.38Db 3.92bc 0.049 be
T1 347d 6.78 ¢ 4.13b 0.052b
S1 T2 442b 7.52b 3.79¢ 0.073 a
T3 373 ¢ 7.44 b 3.90 bc 0.069 a
2022
T1 471 a 8.11a 4.62a 0.069 a
S2 T2 341d 6.61c 373 ¢ 0.056 b
T3 3.19¢ 6.11d 3.78 ¢ 0.046 b
Y NS NS NS NS
T k% k% k% *
YxS NS NS NS NS
YT ok *x NS NS
SXT k% kK * kK
YxSXT o *x NS NS

FHRBE -
EAy KbEg Dry matter accumulation/(t-hm?) Llﬁlgéajj: iﬁ(
Year  Treatment B I b
IS HS MS HS-MS

2.5 FYIRMEE

M 6 Al%, MERFAEHEMET, T2 AHERS
FHL SRR AN RS T AR R AR RO
AR R BB ET T1A T3 4B, 7€ T1 M4 F, Fiff4a
B8 AL BANE AL BRAE SR T A A AT
YA By e 17.86%~31.76% 2.99%~4.80%-
4.23%~6.09%; 1t T3 5T, T4 =il HAAFEA
I ALBRAESRATI. A . REI T Y R AR R E)
PG 8.06%~12.61%- 4.44%~5.43%- 3.69%~6.53%
2.6 IR mER

HHEE 7 W40, 78 T1 AT, MBCTREFANGE H AL R,

T1 5.63d 13.42a
S1 T2 6.32ab 13.62a

21.34ab 7.92a 44.15a
21.92ab 8.30a 44.12a

T3 6.22ab 13.53a  21.72ab 8.19a 42.54ab

2021 Tl 6.61a 13.82a 22.23a 8.41a 44.67a
S2 T2 6.12bc 13.43a  21.62ab 8.19a 43.94a

T3 5.72cd 12.94b 20.92b 7.98a 41.32b

Tl 4.66¢ 13.48b  21.66bc 8.18a 45.18a

S1 T2 5.55b 13.65b  22.57ab 8.92a 44.31a

T3 5.49b 13.64b  22.39ab 8.75a 41.02b

2022 Tl 6.14a 14.13a 22.98a 8.85a 43.29ab
S2 T2 5.51b 13.55b  22.1labc  8.56a 43.08ab

T3 4.80c 12.90c 20.93¢ 8.03a 43.54a

Y * NS NS NS NS

S NS NS NS NS NS
YxS NS NS NS NS NS
YT NS NS NS NS NS
YxSXT NS NS NS NS ok

®7 ERTEECEHTHEDSXMHUBKIEREKRMNI, SPRRRIFI

Table 7 Effects of the way of returning wheat straw to the field in full amount and plowing and land preparation on the processing and

appearance quality of machine-inserted rice

wy KA FR Wk TR KL EZER EE) I
Year Treatment Brown rice rate/% Milled rice rate/% Head milled rice rate/% Lengh/Width Chalkiness percentage/% Chalkiness degree/% Chalkiness area/%
T1 84.26 abc 71.42 ab 62.76 a 1.63b 28.03d 995¢ 35470
T2 83.97bc 69.04c 63.28a 1.65a 30.57 ¢ 11.75a 3847a
S1 T3 83.50 ¢ 68.96 ¢ 63.49 a 1.62b 31.17 be 10.11 be 3247¢
2021 TI 8493a 7217 6457a 164 ab 32.67ab 938 ¢ 2870d
S2 T2 84.56 ab 70.66 abc 6531a 1.66 a 3377 a 10.96 ab 3243 ¢
T3 83.79 be 69.73 be 64.97 a 1.65a 33.87a 9.67c 28.57d
Tl 83.52 ab 72.21 ab 5525a 1.63d 31.79¢ 8.05 be 2537b
S1 T2 83.39b 69.11d 57.09 a 1.65¢ 34.09b 10.14 a 29.75a
2022 T3 83.08 be 69.37 cd 5795a 1.62d 35.72 ab 8.32 be 23.31 be
Tl 8434 a 7297 a 61.39a 1.67b 35.01 ab 7.13d 2031d
S2 T2 83.56 ab 71.04 be 58.80 a 1.68a 36.39a 8.56b 23.52 bc
T3 82.43 ¢ 70.80 bed 58.52a 1.67b 36.88 a 7.60 cd 20.61 cd
T kK kK NS ko kk k% kk
YxS NS NS NS NS NS NS NS
YXT NS NS NS NS NS NS NS
SxT NS NS NS NS NS NS NS
Y*SXT NS NS NS NS NS NS NS
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2.7 HiEEH. EERMERERESY

M3 8 Ty = ATl A, REATIE XK ELBEE . &
WRE. AMUL. BERZ. RGP, CPETRERZMIA R (P<0.01),
X R R (P<0.05) o B 77 =00 FioK Bk e
Fr EAR. AWAE. SR RS EE (P<0.01),

XTEGE . SPATRERSI B3E (P<0.05). 7F T1 #5477 =
T, FEFT 4 H AL BAH BT A58 Ab B A R AE 4R
5.00%~12.66%. TEFEFFANIE HAIFE AT 4 ik HA&F R,
AT T3 AR #E, T1 A4b B & 0wk AE 4 5 18 & 6.28%~
11.23% H1 7.44%~11.30%.

* 8 ZRTEELHTHEDSAMIBKERREREY. EARMERERESHHIFN

Table 8 Effects of wheat straw full return to the field and tillage and land preparation on amylose, protein, taste value and its

parameters of machine-inserted rice

F b3 ARG ) HA M

ERAEZ 4L Taste value parameter

BIRE

Year Treatment Amylose content/% Protein content/% Taste value S 14 ?‘EE T
Appearance Hardness Viscosity Balance degree
T1 13.80 be 8.67 ab 75.10 be 729a 6.09 ¢ 7.98 a 7.61a
S1 T2 14.40 ab 8.23b 71.77 cd 7.07 ab 6.14c 7.74 ab 7.46 ab
2021 T3 1543 a 8.47 ab 67.52d 6.97 ab 6.22 be 7.69 ab 7.32 abc
T1 13.17 ¢ 897a 84.61 a 6.56 be 6.36 bc 7.36 abc 7.10 abc
S2 T2 13.55 bc 8.43 ab 79.90 ab 6.32¢ 6.52 ab 7.12 be 6.85 be
T3 14.17 be 8.77 ab 76.02 bc 6.13 ¢ 6.74 a 6.92 ¢ 6.69 ¢
T1 15.10 be 1043 a 73.33 ab 7.08 a 6.59 ¢ 7.77 a 713 a
S1 T2 15.70 b 9.80b 72.33 ab 6.79 ab 6.74 ¢ 7.60 ab 7.02a
2022 T3 17.27 a 10.07 ab 69.00 b 6.33b 6.93 be 7.49 ab 6.79 ab
T1 1427 ¢ 10.60 a 77.00 a 6.63 ab 6.96 bc 7.49 ab 6.76 ab
S2 T2 15.07 be 10.10 ab 74.50 ab 6.14 be 7.24 ab 6.93 be 6.30 be
T3 16.13 b 10.30 ab 71.67 ab 570 ¢ 745a 643 ¢ 593¢
S sk * *k dk dk *kk 3k
T k% k% kK k% k% * *
YxS NS NS * NS NS NS NS
YT NS NS NS NS NS NS NS
SxT NS NS NS NS NS NS NS
YxSxT NS NS NS NS NS NS NS

2.8 RVA iZ43E{E
M o m A, fEMEHERTRT, BiraeErH

HE T AN IE AL B R . AR B M R AR A P
e, THIRAE S .

R ZRHEELHTHERGAXEKTE RVA BFHENRE

Table 9 Effects of wheat straw full return to the field and land preparation methods on

RVA spectra characteristics of machine-inserted rice (x 1073Pa~s)
7y b - - . . . iy
?e{zfr Tre%tffent UGB ZHFE Peak viscosity  #AJKEEE Through viscosity — iifit{H Break-down &% /¥ Final viscosity Y J8{H Setback
T1 3057.05 be 1871.28 ab 1071.47 be 2325.44 abc —529.74 b
S1 T2 3171.08 ab 1938.12 ab 1143.23 ab 2398.43 ab —650.74 d
2021 T3 2988.49 ¢ 1832.76 b 989.37d 2141.36¢ —469.73 a
T1 315533 ab 1939.99 ab 1139.47 ab 2381.12 abc —559.42 ¢
S2 T2 323092 a 1975.89 a 119748 a 2498.36 a —691.57 ¢
T3 3062.43 be 1871.96 ab 1059.96 cd 2194.96 be —523.38Db
T1 267693 b 1841.29b 1056.18 cd 2315.32 ab —481.45b
S1 T2 2761.94 ab 195393 a 1141.41 ab 242691 ab —535.13 ¢
2022 T3 254642 ¢ 1826.66 b 985.47d 2182.60b —430.41 a
T1 2740.26 ab 1915.35ab 1191.39 a 2381.17 ab —569.12 d
S2 T2 2850.78 a 1991.12 a 1211.89 a 2500.26 a —654.22 ¢
T3 2698.73 b 1819.50b 1085.78 be 2211.19b —537.74 ¢
Y ** NS NS NS NS
S * NS kK * kK
T Bk sk k% k% k%
YxS NS NS NS NS **
YXT NS NS NS NS *k
SxT NS NS NS NS NS
YxSxT NS NS NS NS NS
BT RAALH, FAFEEIEH T TI, T2 T3 24.32%~38.54%.
(¥ Y8 I AE 43 5 FEAIG 5.60%~ 18.21%.  6.30~ 22.24% i 3 W
\ L5
11.43%~24.94%. FERGFEANIE R AF T, T2 KL HL 1 U
HE . BiffEST TUM T3 48, WRERT TIR 3.1 ERFLECHTHE SR SHIFEKE TR

T3 ACFE, EAKFTI N T2 kb P WA 255 . 5 fid 1l 2
T T3 A FE 6.11%~8.46% F1 15.57%~ 15.83%, T2
R TR PR 4 WM T T1 A0 T3 b FE 11.15%~22.84% Fi

RE. FEREMBERF M
FAT, SCTAREATIE B KRS P 2, BT A A
A H AR & 7 SRS H AR RS TT T R TR
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BT, EREH, HILTRAEF AT HAREF 22T
M, & B RS FTE HE (4 500~6 000 kg/hm?®) £ BT
IKAEA SR B R SR B 3G 0, AT 3R A =
FERGFT I W7 71, AR s @it bk BB
WERF 5 IRBHEAT Meta 7381 &I, AT IRt SR, %
HES BB R T RAEFSFT IS 7 1E . 8 3% A5 45
FARY], AR BT BEAT R AT IL H A B b AT R B
BT UCERE LB R, eI, tAh, B
AR SR IR, Bl 5 RS FT IR B AEBR A8 0, R FFIE H
3G R B E R . ARG KK, FiTFagicH
(R 38 7= 25 R L A A b 7 SR AS R T A P 2 e AE—
Al 5 i XU T AP R 2% A T AR AT 4 A HH e SR I
RO, RE 5 H S T R+ K R B e R K EE B
Ve Hb 2% A1 T 35 0 DL S IR RO B ) 23 3 7 OR,
H & RIS . X R R RS BT T1 %4
T S B B Ul b A R R AR, A
7 o 1R 7,0/ I 7 S e N B R N == I el i
PSR G I 3B A R, DT B N AE P 1 22 A5 P R L 48 0]
VEWAEKRE TR, Ak, 0~20 em + 2 BAR A 13
R BURHSLER B A R4 (1) Eh Ui B 38 M AT,
BT KRR RIRIL, (AR RN JZE g 72 5 1R
W, SFETRERRA KR B M EIR S E TR TE, TR
BEKFERTA S BER AL, RS TTE, TSGR 4,
s TR OCEET RR, R KREREER S, RS
S, T2 M T3 Bk b T T s S DL B A e B T
BT EVEHHA BT T1 A3, X —45 10T 8 S8
BRETLIRKR)Z, PEgcr, Fr gL mw
MR E TR, R R S KEY)
WA R KD, pesh, T2 M T3 B R N R L
BN E R, FLBREAR, fem k. A A RuE AT
17, AR THRABEILANTE 3 PR, 5] 2 it
AR LB E R, Il LA Y A LR
(ITHFE, J> LIEEENUR & B PR T L
PR, SRR T KRS R B FLAR AR F P R,
ERFTAREIEH AN T, KA T1 #HE 7 O2 e F
R IL H G 7= ROR A RO 2 — .
3.2 EREfMeErHSHEMAXNVEKERRN
=AU

FEK b & — AN SR a MR I PR, B REZ /KT E & i
P RO 2, 2R RS, ) A A SR R
KW, R E WA B TR E AR ACERE R AN BT, EA
FF 0 TSR B R . RSP AEDT (i b R R R
FEATIE FH R PR S LA AL (B, o503 T FK AW
AR SO EP W RER A, AR &N B S R KR
T AE PR Ja W RS FHIE FHAE B TOKRERE KR R . BERE K
EPHE, AR KRR A —8. EFRFTIE
W75 1H, HEEST AR, - B AR AT
W HAERE T 0~20 em L3R SAKR T At €, KT
I UK BB . BREPT R RE, 4

BB PERS AT IS A A T o Lo, #oRsR = 1%
R, BHERTYINEE L EERAASAY SE. K
s BREN, METFAREHAAE, FF54eEETIHFR
S AL b Ny MNP ERTE A S i b Y S Nap 2
WHE, 8T ROKAMU AT . XA AR TR A E
I H RELE SR E K B BA KR AR KA B 22 3097 40 5 A
TRERL A SR RL A PP HEFY, AT AR 33E A0 W0 i 5T 50
EREFF B &M, MET T2, T3 4F, T1 A0
in TR AN TR BT, X AT R RO RS A
SRIEHAMET, T1 AP EHES IR LSS, K
THEERE, GRTNEERE, A RERAE
MRBFACRHEAE H B B B 2 R, ORI S 80
RSESIRBE R, FRAK T BRI TR 0 e, AT RIS T 7K
A, s T AN DY,

KT ERF 2RI B S5HH 7 0 K ZE & ik
BTSRRI, 2 S AR R, AR R ERE
B e 13 0~10 cm W IITAEY) 20 i, HIEER 5 em 2L
BRI, YASFFE HEAE 3 000~9 000 kg/hm?® [, 6 [H
BB RN L. AR RRILHEGT, B
S R, TR DA/INE RS FE BORS BT A A AR
B, Haeftm K E R, BIKEREm S &,
RIRHT L], BT ZREAATEH AL, LR
EHAEBTRAREARGENRG, HFRIREREEN S
Bo X RER B T R AT 4 R0 H A LI RA L,
I 3E KRG R S0 3R RIRAT, AT 5 M K E SR SR B 50 o
BN, fREAEKEAR SR, MEE RS EYY.
TERK B W AT, RIS R, KFER Ik
EZFEF BB Ry e B2 . EERH 2R
&M T, T1 AR KR a R R X AR T
FREAT A RIS AL A T1 HHh 7 =06 R T 32 m Rk g
AELRE B2 R0 B AR, BRI RRAEL, AT 50 K PR B A A
P, BRACKIRBORERE, $EmRER A& k. thah, AR
B RAE/NE m K F TR AR, RS H =
BEINEGE > RS R RIERERE IR M SRR
150, DA ST 28% 1A To 20 R FH M 2 15 2 RS A 22 RS T A
HH -5 4 B b 5 3 DA B 9 3 EL AR X6 ZKRE 7 s A T )
BRL, XA E— IR TT

4 £ i

AWFFA, —RAFEHXGHER R (T Fihee
B e 7K EH B R M (T2 . K EH R A e B R
(T3) 3 Fppf Rt 7 KRG EAEZ R FFAE H R
NT2>TI>T3, EEEHEELEHTFRICA TI>T2>
T3, HAERASEEH T TI AT LI 11.61 thm?
PL =, SRS FF AN IS ) T2 A HBE 7 1.69%~
2.65%. S MTATENFEAT S EIEH S T1 EAFNGEE R & .
PR T R3S, 80 7 EEEFLBR A Eh . {RREKFEZE
BERA, BN AL 6.23%~6.60%, A%
A B TR AR R, i m KR . fER

HEsdEHE&MT, TR T T2, T3 A SRAR
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3.36%~5.90% 1 7.44%~11.30%. T1 %1 TF, 4
S FH AN I FH A 35 43 31 AR AT e oK 1140 S 1 i R S 1
19.08%~19.96% F1 5.71%~11.49%, 53 T FGK KM

MR BEREEEVER S & 4.59%~5.34%,

Ry

= 1.89%~3.46%, REEHRE 5.00%~12.66%, BET
FKPE O, 25 F, EF-FE8ECHES T1 ABTK
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Effects of wheat straw returning and land preparation on rice yield and
quality under mechanical transplanting

TIAN Chao, CHENG Shuang, XING Zhipeng, HU Qun, GAO Hui*, ZHANG Hongcheng™

(1. Research Institute of Rice Industry Engineering Technology, Yangzhou University/Jiangsu Key Laboratory of Crop Genetics
and Physiology, Yangzhou 225009, China; 2. Jiangsu Co-Innovation Center for Modern Production Technology of
Grain Crops, Yangzhou 225009, China)

Abstract: Mechanical transplanting has been the largest planting mode of rice production, particularly in the rice-wheat double
cropping area. But the soil preparation of rotary tillage (ploughing) cannot fully meet the requirements of machine planting in
recent years, due to the single function, high failure rate, and low tillage quality. Flat, clean and solid can be expected for the
high quality of rice planting and yield. The main purpose of this study is to explore the tillage and soil preparation for the high
yield and quality of machine-transplanted rice under the total wheat straw returning. The experiment was carried out in the rice
growing season of 2021 and 2022. The rice variety was taken as Nanjing 5718. The straw treatment was selected as the main
area, whereas, the tillage was as the sub-area. Among them, the yield of previous wheat was about 7.2 and 8.3 t/hm” in the
experimental field in 2021 and 2022, respectively, where the amount values of straw were 12.9 and 15.4 t/hm?, respectively.
Two straw treatments were set: straw without returning to the field (S1) and straw full returning to the field (S2). The straw was
removed from the field in the S1 treatment using manual harrowing. The straw was returned to the field in the S2 treatment
using rotary tillage. Three tillage modes and land preparation were: integrated dryland biaxial rotary tillage (T1), dryland
uniaxial rotary tillage + paddy field uniaxial rotary tillage (T2), and paddy field uniaxial rotary tillage (T3). Some parameters
were then determined, including the tiller number, leaf area index, dry matter, grain yield, as well as the processing, appearance
and eating quality of rice. The results showed that the rice yield increased by 4.54% to 5.45% (P<0.05) under S2+T1 treatment,
compared with the S1, whereas, the rice yield decreased by 1.77% to 2.41% and 4.11% to 6.48% (P<0.05) under T2 and T3,
respectively. The rice yield was ranked in the descending order of T2>T1>T3 under the S1 treatment, whereas, the order of
T1>T2>T3 was found under the S2 treatment. The rice yield in T1 treatment was depended mainly on the panicles, dry matter
accumulation, and harvest index. The total returning of wheat straw was reduced the amylose content, the area and degree of
chalkiness for the better appearance quality, protein content, and taste value, compared with the S1. In addition, there was the
increase in the peak viscosity and breakdown value of starch, as well as the gelatinization and palatability of rice under the S2.
The chalkiness and the taste value were ranked in the descending order of T2>T3>T1, and T1>T2>T3, respectively. The taste
value under the T1 increased by 3.36%-5.90%, 7.44%-11.30%, and 1.38%-4.65%, 6.28%-11.23%, respectively, compared with
the T2 and T3. In summary, the T1 treatment was greatly contributed to synergistically improve the rice yield, appearance
quality, nutritional quality, and taste value of machine-transplanted rice under the total wheat straw return. The finding can
provide the data and theoretical support for the integrated single tillage under the full return of wheat straw to the field in the
rice wheat double cropping area during mechanical transplanting.

Keywords: agricultural machinery; planting method; yield; quality; returning wheat straw to the field
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