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Table 1 Amount of straw returning in the experimental field from 2021 to 2022
t/hm’
Hhy / sl SRR M i TR AT Ik i W AR AT 0 T o
SRR 7.94 6.50 8.70
2021 SRT 7.94 6.95 9.02
SRN 7.94 5.84 7.62
SRR 7.32 6.92 8.16
2022 SRT 7.32 6.81 8.66
SRN 7.32 7.14 8.33
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Table 2 Effects of straw returning and tillage methods on the yield and yield components of late rice

Ay /4 b ThiE /g RRESORIE /R Z5YOR /% AR/ (5 -hm?) PR/ (- hm?)
SRR 22.71+040a  109.57 +3.40abc  67.15+2.10a 450.65 + 25.04¢ 8.50 + 0.60a
SRT 2234+043a  120.38+9.31a 67.80 + 4.61a 484.06 + 28.91bc 8.13 + 0.76ab
01 SRN 22.77+040a 117.82+20.84ab  64.92 +3.11ab 392.21 + 14.41d 7.20 + 0.36bed
DRR 2265+023a  9030+9.15cd  61.39 +2.43b 506.09 + 38.74b 7.57 + 0.85abc
DRT 2224+0.62a  96.75+8.94bcd  64.66 + 1.86ab 567.57 +28.87a 6.40 + 0.44d
DRN 2229+040a  84.08=+14.12d  63.21+2.39%9ab  467.37 = 14.46bc 6.77 + 0.38cd
SRR 22.10+0.66a 11139 +7.30a 80.09 = 1.99a 399.27 +35.19b 8.23 +0.25ab
SRT 21.98+0.10a 11599 +7.05a 79.88 +2.67a 393.86 + 19.62b 8.56 +0.17a
- SRN 2120+ 1.15ab  98.49+588ab  77.61 +2.1la 429.98 + 47.95ab 8.06 + 0.10bc
DRR 2094 +0.8lab  87.05%5.05b 74.45 +3.27a 468.43 = 47.85ab 7.72 £ 0.24cd
DRT 20.04+0.36b 9130 +3.36b 74.12 +3.05a 506.78 + 39.88a 7.39 +0.32d
DRN 21.05+1.15ab  85.88+22.05b  74.07 +6.6la 437.66 = 69.10ab 6.94 +0.17¢
FAd
Ay (Y) 35.69” 1.60 117.00” 9.61" 6.84"
FEFFAH(S ) 9.13” 36.86" 15.107 29.14™ 43.41"
HHERZ(T) 1.13 1.66 0.77 6.83" 8.75"
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&R
Ey / 4F yusi THRIE /g EEESORIEL KL S5O /% AR/ (7 -hm?) 7R/ (- hm?)
Y xS 4.09 0.43 0.43 0.11 0.12
YxT 0.08 0.69 0.35 345 2.38
SxT 1.11 0.25 0.66 1.77 2.50
YxSxT 2.39 1.16 0.14 1.45 1.74
b T IVECI A TN s i AE G R RE S 8 (P<0.05 )5 . AR I FRONTE 0.05. 0.0 KF LG, Fli.
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HE K R K R 5 TR A AN 2504 T A Xt
LA s AH AR Sk A B A RE K 3 RS ORE
G AR = T HEFEMBIFEALHE . 2021—2022 4,
B AR R AR K R R AR E, AR
I A R TORERR, 40 2021 4 SRN Ab 34
KA H5 DRN b 3 i 35 42 155 19.25%, 2022 4 SRR
ABRRPHE K AT DRR ABHR I B4R 4.68%.
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Table 3 Effects of straw returning and tillage

methods on the grain appearance quality of late rice

A4y /4 AL T FRLR /% T 1%
SRR 4.68 +0.08¢ 3.45+ 1.41ab
SRT 537 +0.54c 1.32+0.08¢
01 SRN 9.97+296ab  2.42+0.36bc
DRR 7.01£2.06bc  4.33 +1.35a
DRT 12.52 £2.05a 3.54 = 0.56ab
DRN 11.74+031a 3.04 = 0.22ab
SRR 4.06 + 0.06d 1.40 + 0.47ab
SRT 463+0.86cd  0.84=0.10b
SRN 534+0.60bc  1.31+0.26ab
2022 DRR 5.02+0.96bcd  1.46 +0.56ab
DRT 6.98 +0.75a 1.81+0.50a
DRN 6.01+0.17ab  1.53£0.13ab
FAd
AEG (YY) 55.017 54.97"
FEFRAH(S) 34.45" 14277
BHEA(T) 17.83" 462"
YxS 7.92" 3.56
YxT 6.70" 3.70°
SxT 6.64" 3.06
YxSxT 1.90 0.31

SR 2 s FEAR IR O R s B L T
D R AT 2 (Y W SO RN R (R
W i35 AR SRS AR I B AR R A B E .
A MBI B R B R — AR R AR AR
FH Acb 34 7 SF- 349 i v 80 8 R A L2 /R T RS FE A
AN, T A AR TR AN S AR, A
A RO, 2 a B AT H R O [E#EE
T AR R A8 ek #— 3, L) SRT b P i &
(2 aF¥{H 5 5l 3 496.34, 146134 cP) ,
F BN SRT>SRR>SRN; FiFF AL H &M T, A
[ #EAE T =B JC B A, MR E, 2 a
FEFFIE W 244 F, LA SRT Ab FH A AIK (2 a1
h1 —462.83 cP ) , % SRR AZbBR) i & FH#AIK 24.03% ~
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Table 4 Effects of straw returning and tillage methods on the grain processing quality of late rice

Gy /4 szl BK AR /% R 1% HRERA 1%
SRR 71.47 +0.50a 60.28 + 0.65ab 53.39 +3.59
SRT 74.99 + 1.80a 62.94+ 1.14a 55.82+2.14a
ool SRN 75.33+2.37a 64.99 + 1.50a 58.76 + 1.22a
DRR 7539+ 1.73a 59.59 + 5.49ab 51.66 + 6.45a
DRT 69.55 +5.22a 58.73 + 4.70ab 51.12+7.50a
DRN 69.91 + 8.18a 54.50 + 3.96b 49.96 + 2.65a
SRR 70.08 + 1.06a 61.79+ 1.61a 50.06 +2.97a
SRT 71.13 + 1.94a 61.32 + 1.04ab 49.81 +2.93a
02 SRN 71.49 + 0.65a 61.89 +0.75a 50.20 + 1.49a
DRR 7222+ 1.25a 59.03 + 0.56b 48.07 +5.52a
DRT 7137+ 1.19a 58.87 + 1.90b 48.98 + 1.60a
DRN 68.95 +6.10a 60.68 + 1.75ab 45.34 +4.70a
F{H
iy (Y) 2.56 0.23 12.08"

FEFREH (S) 1.00 17.16™ 7.93"

BHERZ (T) 0.18 0.06 0.07

Y xS 0.91 2.90 0.86

YxT 0.14 0.57 0.50

SXT 3.27 1.87 127

YxSxT 0.84 3.61° 0.26

x5 BHEASHEFTAINBBREAERFTE (RVA T ) HFIEEHZ N
Table 5 Effects of straw returning and tillage methods on the starch viscosity (RVA profile) characteristics values

of late rice grains

Ay /AR sz AR /P B R /P K EERE /cP JHIME /cP ARAFME /cP WIAKETE] /min BIFLIERE /°C
SRR 3331.00a  3728.00a  2032.00b -397.00ab 1 696.00a 5.84a 84.20b
SRT 3348.67a  3858.00a  2108.33ab -509.33¢  1749.67a 5.80a 84.77ab
SRN 3283.67a  3724.67a  2153.67ab —441.00bc 1571.00a 5.89a 85.05ab
2021 DRR 3360.33a  3731.00a  2212.67a -370.67ab 1518.33a 5.82a 84.97ab
DRT 3409.33a  3820.67a  2217.33a -411.33ab 1603.33a 5.96a 85.30a
DRN 327533a  3620.00a  2113.33ab -344.67a 1506.67a 5.93a 85.27a
SRR 2728.67a  306433a  1964.00a -335.67ab 1 100.33ab 6.29a 81.00a
SRT 2718.33a  3134.67a  1961.67a -41633c 1 173.00a 6.33a 81.30a
02 SRN 2563.00ab  2924.00ab 1915332  -361.00bc 1 008.67abc 6.62a 81.82a
DRR 2467.67b  274533b  1906.67a -277.67a  838.67c 6.69a 81.27a
DRT 2417.00b  2737.67b  1706.00a —320.67ab 1031.67abc 6.71a 81.63a
DRN 2461.67b  2747.33b  1880.33a -285.67a  867.00bc 6.13a 81.22a
F1{4
Gy (Y) 208.82" 216.277 39.98" 34.52" 136.40™ 43.68" 449.41"
FEFFAH (S) 327 8.75" 0.17 30.68" 9.03" 0.77 2.28
HHER(T) 0.91 1.90 0.20 9.86" 2.95 0.14 3.09
Y xS 536" 467 6.31" 0.01 0.25 0.05 2.28
Y xT 0.12 0.15 1.11 0.23 0.13 0.48 0.11
ST 0.16 0.13 1.04 1.52 0.44 2.90 1.78

YxSxT 0.56 0.54 1.88 0.33 0.08 2.67 0.28
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Effects of Straw Returning and Tillage Methods on Late Rice Yield and Quality Under the
"Rice-Rice-Fertilizer'" Mode

Chen Fugui', Xiong Rui’, He Jing', Zhou Wentao', Zhang Wei', Fu Zhigiang'’

(1. College of Agronomy, Hunan Agricultural University, Changsha, Hunan 410128, China; 2. Hunan Yuan Chuang Super Rice
Technology Co., Ltd., Changsha, Hunan 410000, China)

Abstract: This study investigated the effects of straw returning and tillage methods on the yield and yield components
of late rice and rice grain appearance quality, processing quality, and starch viscosity (RVA profile) characteristics values
under the "rice-rice-fertilizer" mode, aiming to provide references for high-yield and high-quality cultivation in the
double-cropping paddy area of southern China. On the basis of the long-term positioning experiment started in 2017,
a split-plot design was adopted. The main plots were straw returning with Chinese milk vetch + double rice (S) and no
straw returning following winter fallow + double rice (D), and the sub-plots were early rice rotary tillage + late rice
rotary tillage (RR), early rice rotary tillage + late rice plowing (RT), and early rice rotary tillage + late rice no tillage
(RN). The yield and yield components of late rice, as well as the rice grain appearance quality (chalky grain rate and
chalkiness degree), processing quality (brown rice rate, milled rice rate, and head rice rate), and starch viscosity (RVA
profile) characteristic values were determined from 2021 to 2022. The results showed that compared with that under
no straw returning, the two-year average yield of rice increased by 12.70%~14.90% under straw returning, which was
mainly due to the increases in 1 000-grain weight, number of filled grains per panicle, and seed setting rate. Moreover,
straw returning improved the appearance quality (reducing the chalky grain rate and chalkiness degree), processing
quality (increasing the brown rice rate, milled rice rate, and head rice rate), and cooking and eating quality (increasing
the maximum viscosity and breakdown viscosity and reducing the setback viscosity) of rice grains. The straw returning
combined with early rice rotary tillage + late rice plowing (SRT) treatment had better comprehensive performance
in yield and grain quality indexes. This treatment had the lowest chalkiness degree in both years (1.32% and 0.84%
respectively), the highest maximum viscosity and breakdown viscosity (two-year average values of 3 496.34 cP and 1
461.34 cP, respectively), and the lowest setback viscosity (two-year average value of —462.83 cP). In summary, under
the "rice-rice-fertilizer" mode, the SRT treatment can synergistically improve the yield of late rice and optimize the
appearance, processing, and cooking and eating quality of rice grains, serving as a suitable cultivation mode in this area.
Key words: straw returning; tillage methods; grain quality; yield; Chinese milk vetch



