55 43 5 4 ) FEREMBEXRLHFR Vol.43 No.4
2025 47 H Agricultural Research in the Arid Areas July 2025

SCE S 1000-7601 (2025) 04-0091-09 doi: 10.7606/].issn.1000-7601.2025.04.10
AEREEM I T E/KIEHI 18
MEBEERESEEFE/ZN
ElAE RLWH HERKIWE, LR KN, EYHE

CEPGHTAR B 2EAF 58 B, HIR P8 743000)

W OE A E AR EF VRS I T EAHEHOEA, DA E 14W-5" K Btk 48, F 2023—2024 4%
B TAERAIE(CK: FATI~T6: &4 F i Hw T KK 150,300,600.,900,1 2001 500 m® - hm™) , #F % i 4 An T
BALHM L EDEEREEAZFENDH, FREW. (D ER NI EXLHAEZ M EEEKE, § CKAH
P, R 1 a e in TR A H AR T 0~20 cm + 2 L3E A KR HIEH 0.75%~3.76% ; B 2 a 31 B A2 5
T 0~30 cm + B FEAKE HIE H0.06%~4.17%, (2) ER T EAKLHTRHE0~30em L ELEH =5 mm
K 2~5 mm K RAMARAE AT RS, EK<0.25 mm B A KBEMEARESGE S, MERERE MW, K
Mo T AR E L EYE R BAAE M H 0~20cm L EF BEE 0~30 cm £ B, (3) FAZHENKT 300 m® -
hm T EAGAER P ARERGNT S EER, AHEFT300m’ - m WA ZEHLZHEAGLEEAEAS,
FEFE 1 a FIEHE 2 a KT 300 m® - hm ™3 B n T )% K E B B AL 3 4 A B vk BB 3 7 73.09% F1 17.84% , T & E
ENH BERE 39.65% M 19.37%, b, kM TEXAEHMN K ELERERRATREFELARNER, &
KIEHEEFABIL300m® - hm™, —FRE ETLIHHEZLEE D H AW,

KB DAF NI A EFWRIREANFR; £ E R, &

hEHHES.9532,81452  LERARERD:A

Effects of varying concentrations of starch processing wastewater
returning on soil physical properties and potato yield

YAN Chenghong, YUAN Anming, YANG Jianlu, ZHANG Lijuan,
SHI Xiaopeng, ZHANG Xiaojing, TANG Caimei
( Dingxi Academy of Agricultural Sciences, Dingxi, Gansu 743000, China)

Abstract: To address the issue of starch processing wastewater discharge in the local potato industry of Gansu
Province, the potato variety ‘ 14W-5" was used as the experimental material. Seven irrigation treatments were ap-
plied in 2023-2024: CK (clear water), T1 (150 m’ - hm™ of potato starch processing wastewater) , T2 (300 m’

-hm™@), T3 (600 m’ - hm™), T4 (900 m’ -+ hm ™), T5 (1200 m’ -+ hm ™), and T6 (1 500 m® - hm™). The
study aimed to investigate the effects of returning starch processing wastewater to the field on soil physical properties
and potato yield. The research results showed that; (1) Starch processing wastewater returning significantly affected
soil water content. Compared with the control, the moisture content of 0~20 c¢m soil layer was increased by 0.75%
to 3.76% after returning starch processing wastewater to the field in the first year of irrigation, and the moisture
content of 0~30 cm soil layer was increased in different degrees in the second year of irrigation, with the increase
rate of 0.06% to 4.17%. (2) Starch processing wastewater returning promoted the formation of =5 mm and 2~5
mm mechanically stable macroaggregates in 0~30 cm soil layer and reduced the proportion of <0.25 mm water-sta-

ble microaggregates. With the increase of irrigation years, the positive effect of starch processing wastewater on im-
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proving soil physical properties expanded from 0~20 cm soil layer to 0~30 cm soil layer. (3) When the amount of
wastewater returning to the field was less than 300 m’ + hm™, the yield-increasing effect was sustained and signifi-
cant, and the commercial potato rate was maintained at a high level. When the amount of wastewater returning to
the field was higher than 300 m® - hm™, the field rot rate of potato tubers was significantly increased. When the a-
mount of starch processing wastewater returning to the field was 300 m’ + hm™, the yield of irrigation for 1 year and
2 years was significantly increased by 73.09% and 17.84%, respectively, compared with the control, and the
potato commodity rate was significantly increased by 39.65% and 19.37% , respectively. It is evident that the return
of starch processing wastewater to the field has a positive effect on improving soil properties and crop yield. It is rec-
ommended that the application threshold for local potato starch processing wastewater should not exceed 300 m’ -
hm™>, which can help achieve cost savings and enhance efficiency of potato industry in Gansu Province to a certain

extent.

Keywords : potatoes; starch processing wastewater; waste resource utilization; soil physical property; yield
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Table 1 Basic physical and chemical properties of tested soil
R AL A AR B
D Th); pH Organic matter Alkaline hydrolysis nitrogen Available phosphorus Rapidly available potassium
epth/cm _ _ - -
! /(g kg /(mg - kg™ /(mg - kg™ /(mg - kg™")
0~10 9.10 7.64 63.6 10.67 448.51
10~20 8.95 6.92 58.1 8.17 458.98
20~30 9.20 6.51 47.3 9.65 458.20
F2 gt
Table 2 Experimental design
pis:l Ak B AR
Treatment Processing description
CK FERITTATEGE /K 1500 m® - hm™
Irrigation water 1 500 m® + hm™2 in winter before sowing
- R A9 TS BRI T %K 150 m® + hm™> (357K 1350 m® - hm 24k )
Winter irrigation of potato starch processing wastewater 150 m® + hm™(water 1 350 m*® - hm™) before sowing
™ RN AT S SER N T %K 300 m® « hm (757K 1200 m® + hm 24k )
Winter irrigation of potato starch processing wastewater 300 m® + hm™2(water 1 200 m*® - hm™) before sowing
™ FEANTTATE DA I T /K 600 m® « hm™2(#%7K 900 m® « hm 2 %M 2 )
Winter irrigation of potato starch processing wastewater 600 m® + hm™2(water 900 m*> -+ hm™?) before sowing
T4 RN AT S BERIN T %K 900 m® + hm (757K 600 m* + hm 2 FME )
Winter irrigation of potato starch processing wastewater 900 m® + hm™2( water 600 m> + hm™2) before sowing
T TRANHTAHE CHE B TER N TI%K 1200 m? - hm (757K 300 m® « hm ™%k )
Winter irrigation of potato starch processing wastewater 1 200 m* - hm™( water 300 m® + hm™2) before sowing
16 S BT AC 564 DI THEK 1500 m - o™

Irrigation of potato starch processing wastewater 1 500 m® « hm™ before sowing in winter
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Fig.1 Effects of different concentration gradients of starch processing wastwater returing on soil moisture content
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Fig.2  Effects of different concentration gradients of starch processing wastwater returning on soil bulk density
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Fig.3 Effects of different concentration gradients of starch processing wastwater returning on soil porosity
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Fig.4 Effects of different concentrations gradient of starch processing wastwater returning

on the distribution of soil mechanically stable aggregates
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Fig.5 Effects of different concentrations gradient of starch processing wastwater returning

on the distribution of soil water-stable aggregates
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Fig.6 Effects of different concentrations of starch processing wastwater returning

on the proportion of dry matter distribution of potato



98 T XA 5T

543 4

R3 AEKEEMMIEKEHNSRE
FEREREZRNIZM
Table 3  Effects of different concentrations of starch processing

wastwater returning on potato yield and commodity rate

o am o R R
Year  Treatment iel Commodity ~ Rotten tuber
/(kg - hm™) rate/ % percentage/ %
CK 22095.14+788.62b  41.55£5.54b  6.88+1.4la
T1 31089.58+4814.96a  70.71£7.5la  6.74+3.57a
T2 38245.14+6316.34a  81.20£4.09a  5.49+2.55a
2023 T3 20355.14+3312.75b  77.93+7.17a  9.15%4.75a
T4 16184.72+£327.12b  54.97+5.23ab  8.20+0.69a
TS 17000.00+1116.89b  64.10+6.94ab  6.21+2.54a

T6 19779.86+1891.98b  60.48+14.52ab  8.10+6.62a

CK 35195.83+3713.08bc  56.92+2.83b  3.33+0.26de
T1 39512.50+3292.33ab  75.42+£9.65a  5.34+0.69¢
T2 41476.39+2389.05a  76.29+6.86a 2.93+0.55¢
2024 T3 30341.67+3358.05cd  76.46+12.25a  4.09+0.42d
T4 26556.94+1428.75de  66.16+6.26ab  13.47+0.16a
T5 21237.50+3925.09¢  59.84+9.16b  13.28+0.50a
T6 34215.28+3456.11bc  64.50+£5.73ab  7.49+0.64b

T : B R NG S0 3% Ab B TR] 22 538 18 7K F (P<0.05)
Note; Different lowercase letters in the same column indicate signifi-

cant differences between treatments ( P<0.05).
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