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Effects of PBAT on Soil Water and Salt in Maize Root Zone and
Maize Yield in Saline-alkali Land
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Abstract: [Objective] In order to reduce soil pollution caused by plastic film, the application effect of using
PBAT fully biodegradable plastic film instead of ordinary PE plastic film combined with drip irrigation to
grow maize in mild secondary salinized soil was investigated. [ Methods | Comparative tests were conducted on
four mulching treatments, including PBAT biodegradable film (black and white) mulching, ordinary black
film mulching and open-field cultivated maize without mulching, under three irrigation conditions (2 600,
3 300 and 4 200 m®/hm?) from April to September 2023 in Xinghuocun Experimental Station, Huinong
District, Ningxia, and there were 12 treatments in total. The degradability of degradable film and its effect
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on soil water and salt transport and maize growth were studied. [ Results | The water content in the 0—20 cm
soil layer under black and white fully biodegradable mulch film was 18.87% and 18.34% higher than that
under ordinary PE film, respectively, and 1.16% and 0. 72% higher than that without mulching,
respectively, and the soil salt content under black and white PBAT fully biodegradable film mulching and
ordinary PE film mulching was reduced by 15.01% ~23.10% compared with that without mulching (p <<
0.05). Compared with the non-mulching conditions with 2 600 and 3 300 m®/hm? irrigation, the yield under
black fully biodegradable film mulching increased by 11.88% ~16.65% , but the difference was not significant
under the irrigation condition of 4 200 m*’/hm®. Compared with the yield of 2 600 m®/hm? irrigation without
mulching, the yield of white fully biodegradable film mulching increased by 13.42% under irrigation
conditions, but there was no significant difference under 3 300 and 4 200 m’/hm? irrigation conditions. The
water-use efficiency of black and white PBAT fully biodegradable film mulching was increased by 23.31% and
13.50% respectively compared with ordinary PE film mulching. Compared with no-mulching, it increased by
37.63% and 26.69% respectively. [ Conclusion] The study suggests that it is feasible to replace ordinary

mulch film with degradable mulch film in drip irrigation agricultural production in saline-alkali lands in the

irrigation areas along the Yellow River.
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Table 1 Irrigation schemes of spring maize under different treatments m’/hm?*
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K ET B BoFE/K i (mm) s H, AR FPAET 60 cm 3
K& (mm) s H, A 60cm £ 820 7K & (mm) ; P
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Fig.3 Distribution of soil moisture content in 0—60 cm soil layer under different mulching drip irrigation
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Table 2 Aboveground dry matter during key growth periods under drip irrigation with different mulching g
b g HATH pNILNEE:] FERLH FLAAM | SE R
T1W1 0.074 940.000 2b 2.23+0.01e 72.3940.01f 144.69£0.03e 367.82+0.02d 454.4940.02e 447.5940.03e
T2W1 0.072 940.000 5b 6.5310.02a 91.7440.01b 152.12+0.08¢ 379.9240.04b 459.4740.02¢ 401.0940.02f
T3W1 0.081 2+0.000 7a 6.69+0.01a 82.88+0.01d 149.36£0.08¢c 375.25+0.01c 542.7940.03a 470.8140.02d
T4W1 0.078 240.000 5a 6.12+0.02b 85.57+0.02¢ 143.17+0.05¢ 324.3540.16f 405.7340.03( 545.7340.02a
TIW2  0.073 840.000 4b 3.2340.01e 82.66+0.01d 146.87+0.04d 315.0640.02f 409.5340.02f 416.7840.02f
T2W2 0.057 54-0.000 4d 3.254+0.01e 94.8440.01a 146.96+0.03d 462.9540.03a 546.6840.02a 481.9140.11¢
T3W2 0.063 0£0.001 6¢ 5.1340.01b 98.2140.03a 161.28+0.05b 432.59+0.02a 540.3540.04b 510.9240.02b
T4W2 0.069 34+0.000 3¢ 4.18£0.02¢ 91.8240.03b 140.98+0.04f 361.13£0.02e 474.58+0.12d 502.0840.04c¢
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T2W3 0.081 2+0.000 3a 4.13£0.02d 77.2740.01e 180.85+0.09a 372.02+0.03c 469.5740.02d 458.9740.02e
T3W3 0.074 640.000 2b 4.87£0.04c 75.5440.01f 190.74+0.06a 403.9240.03b 524.0440.02b 514.1140.03a
T4W3 0.075 340.000 4b 4.15£0.02cd 80.4720.01e 147.68+0.02d 342.5340.02e 474.7740.03¢ 502.2740.03b
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Table 3 Yield and its components and harvest index of spring maize under different mulching drip irrigation
JLEL KPR K 12/ % THE /g (FRIE /g Feat/ (kg « hm ?) WAk 6 %L
TIW1 28.80ab 370.18bce 46a 275.88cd 17 101.94a 0.61ab
T2W1 29.40ab 412.02ab 43a 254.55ad 13 637.31bc 0.63ab
T3W1 26.60b 354.42b 44ab 330.23ad 16 411.18ab 0.603b
T4W1 29.70a 378.54ab 39cd 308.81cd 13 929.11bc 0.59bc
TIW2 28.30ab 364.66b 41bc 292.58bc 18 340.17a 0.63ab
T2W2 28.70ab 304.92bc 41cd 376.84ab 20 208.43a 0.58bc
T3W2 27.40b 349.04ab 43a 358.14ab 17 710.22a 0.54c
T4W2 28.60a 379.46a 39¢cd 313.90ab 14 843.95ab 0.60b
TIW3 28.50ab 354.42¢ 37e 153.25¢cd 11 546.75¢ 0.60b
T2W3 28.20ab 366.88b 40cd 285.54ad 15 355.13ab 0.64a
T3W3 29.00b 396.40a 43bc 305.77ad 15 015.35ab 0.58bc
T4W3 29.10a 371.28ab 38d 320.10ad 14 247.76b 0.64a
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Fig.5 Water consumption of maize under different E:W1H 020 em R FKE;W2 N 2040 em £REF K
mulching drlp il‘l‘ig‘dtiOI‘l JE’;W:S j{] 40—60 cm :tE/H\7J(J§_i7 El j":’ 0—20 cm :tg
ECy:5f:E2 J9 2040 em +)2 EC1:5{H,E3 5 4060 cm
+J2 ECi:5fH.
60 T a E7 TEABESERFE.TFYURMEXESH
50 C T2 b Fig.7  Correlation analysis of soil water and salt with maize
1 & ] .
;%"- 40 | 1 T4 e . yield and dry matter
B f f f l—— kY \
g 759
§ 30 F b Ea - 3 .F,I. TE
= i = )
220 b TF] PBAT = ¥y 1T [ fiff 3t BT LUTE AR 9 4= B 15 B
1o} St T A R Y I LA B AR i
0 KB AN R S S K A —E R BEE K
w1 w2 w3

Ble ARIBZHETEXRKSFARE
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