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Effects of soil amendments on soil quality and pepper growth in saline-al-

kali soil
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Comprehensive Administrative Law Enforcement Team of Yongchang County, Yongchang 737100, Gansu, China)

Abstract: To investigate the effects of different soil amendments on soil properties and growth indices of processing pep-
per under mulch drip irrigation, five treatments were established: T1 (control, local routime managment), T2 (organic
fertilizer 400 kg - 667 m™), T3 (humic acid 8.5 kg 667 m™), T4 (soil conditioner 10 kg - 667 m™) and T5 (lactose peptide
5 kg - 667 m™). By evaluating soil physicochemical properties and pepper growth indicators, cultivation treatments suit-
able for the growth of processing pepper in saline-alkali soils were identified. The results demonstrated that the application
of organic fertilizer, humic acid, soil conditioner, and lacto-peptide all significantly increased the content of soil organic
carbon, alkali-hydrolyzable nitrogen, available phosphorus, and available potassium and promoted the growth of process-
ing pepper compared to the control, and the comprehensive effect of lactose peptide treatment was the best. The results of
RDA analysis showed that soil fertility could explain 85.88% of the variation of pepper growth traits. Further, the results
of Monte Carlo test showed that soil SOC content and pH were the main factors affecting the growth of processed pepper.
In summary, lactose peptide treatment can be used as an effective technical solution for processing pepper saline-alkali
resistance cultivation.
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Table 1 Basic physical and chemical properties of tested soil
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Table 2 Effects of different soil amendments on soil physical and chemical properties

e g% K& w( AP w AR ZD wCE R wCHRED
Treatment H EC/(mS - cm™) BD/(g-cm™) SOC fontent/ AN confent/ AP contf:nt/ AK conFenU
(g-kg" (mg-kg") (mg-kg") (mg-kg"
T1(CK) 8.21+0.02 ¢ 0.383 7£0.003 5 a 1.1240.03a  6.39+0.06 d 55.04+2.73 d 50.43+£2.74 d 158.10+11.00d
T2 8.32+0.02 b 0.3257£0.004 1 b 1.04+0.03a  7.34+0.06 ¢ 79.54+3.48 ¢ 61.49+1.45¢ 176.81+£3.22 ¢
T3 8.19+0.01 ¢ 0.314 3+0.004 0 ¢ 1.05£0.04a  7.46+0.06 ¢ 79.12+2.64 ¢ 68.73£1.65 b 183.39+7.23 be
T4 8.43+£0.04 a 0.298 3+0.009 0 d 1.10£0.01a  8.20+0.09 a 87.69+2.36 b 70.25+10.00 ab 193.074+4.13 ab
T5 8.02+0.03 d 0.281 0+0.008 0 ¢ 1.3240.55a  8.03+£0.06 b 94.8842.40 a 74.61£3.92 a 200.04+2.58 a

VE : FPASF NG F R R kb 3 ) 22 57 5B 35 (P<<0.05) . R A,

Note: Different lowercase letters in the same column indicate significant difference among treatments (P<<0.05). The same below.
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Table 3 Effects of different soil amendments on growth index of pepper

o M i =0 RE A ORR ppmm WHREC BRI
Treatment Plant height/ ?rown St'em Fruit shoulder thickness/ Single fruit  Fruits number Fruit mass

cm diameter/cm  thickness/mm length/cm width/em mm mass/g per plant per plant/g
T1(CK) 64.30£2.46b 47.66+4.16d 11.56+0.50c 6.16£0.35bc 3.40+0.45a 2.11£0.04b 0.37+0.03c¢ 14.66+1.15b 29.92+1.95b
T2 72.23+3.65a 65.50£1.32b 11.95+1.20c 6.76+0.32 ab 3.30+0.10a 2.48+0.09 ab 0.48+0.05b 16.33+1.15b 29.94+2.31b
T3 71.16+1.60 a 55.50+3.77 ¢ 13.41+£0.92bc 5.63+0.28 ¢  3.43+0.15a 2.5840.45 ab 0.44+0.03 bc 13.66+2.08 b 31.77+0.98 ab
T4 73.00+£0.86 a 79.33t4.04a 14.93+1.38b 7.03+0.47a 3.43+0.20a 2.68+0.10a 0.62+0.05a 25.33+3.05a 34.57£3.09 a
T5 75.33+4.16 a 64.33£3.21b 19.14+1.01a 7.36+0.49a 3.53+0.15a 2.57+0.26 ab 0.45+0.02 bc 17.00£2.64b 31.79+1.42 ab

F4 TREILIRLRFIITER = ERIF M0
Table 4 Effects of different soil amendments on pepper yield

e N P It CK+ PR Hmr=1E

Treatment Plot yield/kg Yield/(kg-667 m*) More than €K+/ Output . Inerease output .
(kg-667 m™) value/(Yuan- 667 m*) value/(Yuan- 667 m*)

T1(CK) 396.15+12.44 d 2 516.49+79.04 d 6 039.59

T2 443.57+17.48 ¢ 2817.72+111.04 ¢ 301.23 6762.54 722.95

T3 435.91+14.78 ¢ 2 769.08+93.89 ¢ 252.59 6 645.81 606.22

T4 561.38+17.10 a 3566.09+108.63 a 1 049.60 8 558.64 2519.05

T5 516.39+28.57 b 3280.32+181.51 b 763.83 7872.79 1833.20
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Note: PH represents plant height; CD represents crown diameter;

1.0

0.2

ST represents stem thickness; SFM represents single fruit mass; FL
represents fruit length; FSW represents fruit shoulder width; FT repre-
sents flesh thickness; FNP represents fruit number per plant; FMP rep-
resents fruit mass per plant. * represents significant correlation at 0.05
level; ** represents extremely significant correlation at 0.01 level;
*** represents extremely significant correlation at 0.001 level. The

same below.
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Fig. 1 Correlation analysis of different indexes between
soil fertility and pepper growth trait
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Fig. 2 Redundancy analysis of soil fertility index and pepper growth trait index
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Note: * represents significant influence at 0.05 level; ** represent
extremely significant influence at 0.01 level; ns represents no significant
influence.
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Fig. 3 Random forest analysis of soil fertility index and
pepper yield
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