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Abstract: A field experiment was conducted using 'V7' as test material to investigate the specific effects of different
straw incorporation methods on soil fertility and potato growth in rice- potato rotation systems. Four treatments were
established: whole amount of straw crushed with deep tillage incorporation (QT), whole amount of straw crushed with
surface mulching (QF), half amount of straw crushed with deep tillage incorporation (BT), and half amount of straw
crushed with surface mulching (BF). This study aimed to evaluate the impacts of different rice straw incorporation
methods and quantities on soil nutrient dynamics, soil structure characteristics at various growth stages, as well as potato
yield and quality. The results demonstrated that both deep tillage and surface mulching treatments significantly reduced
soil available phosphorus and potassium contents during tuber initiation by 16.44%-38.50% and 19.21%-28.89%, respectively,
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compared to conventional practices. However, these treatments showed no significant effects on soil nutrient levels
during sprouting and maturity stages. The QT, BT, and BF treatments significantly increased the geometric mean
diameter (GMD) of soil aggregates at maturity, while also enhancing the mean weight diameter (MWD) of soil aggregates.
Notably, none of the treatments significantly affected the percentage of aggregates >0.25 mm (Ro2s) across growth
stages. QF significantly increased potato reducing sugar content, whereas BT significantly improved both tuber yield and
starch yield. Comparative analysis revealed that half amount straw deep tillage outperformed half amount surface
mulching in yield and starch production enhancement. Furthermore, deep tillage treatments (both full and half amounts)
demonstrated superior performance in improving soil MWD and GMD during the sprouting stage compared to
corresponding surface mulching treatments. Based on these findings, BT is recommended as the optimal winter upland
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rice straw management practice for potato cultivation.
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Table 1 Effects of different returning methods and amounts of upland rice straw on potato yield and quality

Ab PR 7o (t/hm?) TERY & it (mg/g) TEM = (thm?) R it (mg/g) HHEE % it (/100 )
Treatment Yield Starch Starch yield Reducing sugar Crude protein

CK 49.71+5.22b 99.53+6.01a 4.04+0.38b 2.47+0.06b 1.86+0.22a

QT 55.10+7.93ab 88.70+3.70b 4.59+0.65ab 2.47+0.21b 1.75+0.17a

QF 48.06+4.28b 80.53+6.27b 4.80+0.69ab 3.33x0.41a 1.74+0.16a

BT 63.66+5.26a 81.37+4.57h 5.65+0.60a 2.67+0.38b 1.71+0.20a

BF 51.44+2.43b 82.03+0.15b 4.14+0.25b 2.37+0.12b 1.80+0.13a

TE: SRR ARG SR R AR R 22 57 .2 (P<0.05) o 1AL

Note: Different lowercase letters in the same column represent significant difference between different treatments (P<0.05). The same below.

®2 ARFEFEBRATRREHEX LHEE BRI

Table 2 Effects of different returning methods and amounts of upland rice straw on soil fertility

A A I bzl AP (gkg) DA (gke) AT (mgke) B (mg/kg) AR (mg/kg)
Growth stage Treatment Organic matter Total nitrogen Ammoniacal nitrogen ~Available potassium Available phosphorus
K2 Sprouting CK 107.86+18.38a 5.69+0.52a  333.72+26.87a 422.30+78.40a 158.24+9.13a
QF 110.63£13.48a 5.64+0.51a  328.15+£39.91a 526.45+90.57a 167.12+£30.54a
QT 115.47+8.62a  5.33+0.33a  329.19+25.18a 401.43+31.65a 165.41£9.52a
BT 119.04£5.62a  5.91x0.47a  353.90£16.62a 409.24+68.20a 141.95£13.23a
BF 118.67+3.52a  5.83+0.23a  348.37+£23.95a 449.07+18.00a 173.16£15.74a
£ Tuber initiation CK 115.72£2.51a  6.1820.19a  375.10£10.28a 606.32+14.39a 283.70+£29.45a
QF 107.56+9.59a  6.21+0.09a  394.61+22.66a 474.7425.13b 175.31£25.92¢
QT 115.27+11.51a 6.19+0.08a  403.63+£10.29a 484.40+23.70b 208.24+4.70bc
BT 119.19+3.36a  6.38+0.53a  363.45+45.54a 431.15+10.73b 174.62+7.74¢
BF 117.82+3.62a  6.51+0.12a  410.62+15.68a 489.85+12.21b 237.05+9.01b
I Maturity CK 121.39£2.43a  6.66+0.08a  392.82+24.62a 626.03£156.87a 244.79+33.47a
QF 121.54£5.52a  6.38+0.20a  393.24+26.32a 639.33+100.64a 231.92+16.80a
QT 115.33£5.61a  6.08+0.47a  374.85+81.24a 676.69+10.09a 241.10+12.13a
BT 109.13£14.19a  6.4320.25a  407.60+10.53a 578.92+81.35a 274.08+76.62a
BF 119.38+3.55a  6.44+0.22a  404.77+3.50a 731.44£79.39a 250.41£33.43a
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Table 3 Effects of different returning methods and amounts of upland rice straw on water stability of soil aggregates

R b HERASF- Y H5 HAR(MWD) (mm)  BISRBILFPFEEZ(GMD) (mm) KA RIS 5 (Ross) (%)
Growth stage Treatment  Mean weight diameter (MWD) of Geometric mean diameter (GMD) of Content of water stable
aggregate aggregate macroaggregate (Roas)
R CK 0.44+0.08a 1.25+0.31a 0.83+0.09a
Sprouting QF 0.33+0.02b 0.80+0.14b 0.72+0.06a
QT 0.37+0.08a 0.90+0.20a 0.74+0.06a
BT 0.50+0.13a 1.21£0.42a 0.77+0.10a
BF 0.33+0.02b 0.81+0.05h 0.73+0.02a
(LA CK 0.36+0.04b 0.95+0.06a 0.82+0.02a
Tuber initiation QF 0.4020.06a 1.08+0.18a 0.8320.02a
QT 0.44+0.03a 1.1640.12a 0.84+0.01a
BT 0.44+0.04a 1.20£0.17a 0.86+0.04a
BF 0.38+0.08a 0.98+0.14a 0.83+0.03a
TR CK 0.34+0.02b 0.93+0.05h 0.81+0.01a
Maturity QF 0.40+0.04a 1.04+0.07ab 0.82+0.01a
QT 0.39+0.01a 1.07+0.06a 0.83+0.01a
BT 0.42+0.02a 1.16+0.05a 0.85+0.02a
BF 0.40+0.02a 1.08+0.05a 0.83+0.02a
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X EL R B S L B R R ARG
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FHIEMER(P<0.05), i 50 - s A A 2%

Wi R & TEAESE(P<0.01), 5 pH S0 & 7
FIZ(P<0.01), JEM S S EHEEMUR . SR LU
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Table 4 Correlation between yield and quality of potato and soil nutrients

EfELaY SR APLBT EAE A HEA pH HER R ek

Index Total Organic Available  Available ~ Ammoniacal Crude Reducing  Starch
nitrogen matter potassium  phosphorus nitrogen protein sugar

FHHLFE Organic matter 0.159

HLH Available potassium 0.222 0.141

F 5% Available phosphorus -0.150 0.286 0.621°

2 A% Ammoniacal nitrogen -0.307 -0.137 0.276 -0.007

pH -0.356 -0.299 -0.727"  -0.616 -0.024

A Crude protein -0.012 0.057 -0.242 -0.086 0.076 0.496

M Reducing sugar -0.062 0.174 0.712" 0.872" 0.032 -0.671"  -0.165

JER Starch 0.010 -0.520° -0.518 -0.623" -0.032 0.428 0.159 -0.392

FEHE Yield 0.113 0.259 -0.513" -0.524" -0.144 0.241 0.085 -0.326 -0.072

Hh | &N

TE: *7E0.05 /K- FARGHE B2 570 0.01 K FARGHE R .

Note: * represents significance at 0.05 level; ** represents significance at 0.01 level.
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