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Effects of PBAT biodegradable mulch film on the physical and chemical properties of soil and tomato yield in
southern Xinjiang, China
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Abstract: In order to further explore the polyadipic acid/butylene terephthalate (PBAT) materials of the degradation process and the influ-
ence on tomato yields and the soil environment, a field experiment in southern Xinjiang, China was conducted to analyze the influence of
PBAT (biodegradable mulch film) and the ordinary polyethylene film (CK) on tomato production, soil temperature, humidity and nutrients.
Results showed that the degradation process of biodegradable mulch film started with cracks, and then the cracks became longer. About

50% of the soil surface was without visible mulch film when covered with film for 100 days. From June to July, the degradation rate of biode-

WFSEH:2018-10-21  FAHH:2019-01-16

EEEN T k(1981—) 53 it & 3, WL, BIRFZE 0L, 55 5 0] AR TS e 455 3A P . E-mail : whx_wm@126.com

ESW B oy f iAo H (2016B02017-4 \2018B01006 1) [HZK A AREIEGTH (41661075) s R I AETHITH (2017Q006) 5 24 # MEA T
(£ll) % i (201503105)

Project supported : The Key Research Program of Xinjiang of China(2016B02017-4,2018B01006—1) ; The National Natural Science Foundation of China
(41661075); Tianshan Youth Plan Project(2017Q006) ; The Special Scientific Research Fund of Agricultural Public Welfare Profession of Chi-
na (201503105)

— 640 — http://'www.aed.org.cn



Tk, 45 PBAT B 4 A= W e fift B} P 56 35 i e S L 3 A M I 1) 52

2019%9A4

gradable mulch film was low, between 4.92%~17.99%, and then higher in August at 63.03%. The CK did not degrade during the entire to-

mato growth period. Compared with CK, the yield of biodegradable mulch film treatment decreased by 941.67 kg+hm™ and the yield de-

creased by 2.60%, but there was no significant difference in yield between the two treatments. For the entire tomato growth period, the aver-

age soil temperature in biodegradable mulch film treatment under soil layers of 5, 15 ¢m and 25 em was lower than those of CK at 0.73,
0.60 °C and 0.60 °C, respectively ( P>0.05). The average soil moisture under 5 cm and 25 c¢m was 2.84% and 3.54% higher than CK
(P>0.05), while at 15 em it was 13.15% lower than CK(P>0.05). In the soil layers of 0~20 cm and 20~40 cm, there was no significant dif-

ference in soil nutrients between the two treatments during the tomato growth period. It was found that the degradation performance of bio-

degradable mulch film was good, and the effect on tomato yield, soil nutrients and other indicators was similar to that of CK. Therefore, it is

feasible to use biodegradable mulch film instead of plastic film in tomato production.

Keywords : tomato; biodegradable mulch film; yield; soil temperature and moisture; soil nutrients; southern Xinjiang
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Table 1 Irrigation amount of tomato field during growth period (m’-hm™)
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Figure 2 Degradation rate of biodegradable mulch film at

different periods
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Figure 1 Degradation state of biodegradable mulch film at different periods
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Figure 3 Diurnal variation of the soil temperature of 0~30 cm

under the mulch film in different growth periods of tomato
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Table 2 Tomato yield of different treatments

Kb PR Treatments
[ fif# 5% Biodegradable mulch film
PE H1}% PE mulch film(CK)
TE < AR 2 B2 7R AR R R) 22 5 R 8825 (P>0.05) 5 8 ) = B 3 7m A F ) 2 57 i 2 (P<0.05) . T Il

Note: The same lowercase letters indicate no significant between treatments (P>0.05) ; Different lowercase letters indicate significant difference between
treatments(P<0.05). The same below.

77 i Yield/kg+hm™ 1 CK 3477 Increased yield/kg-hm™ 1 CK 34774 Increased production rate/%
35266.84+8 100.68a -941.67 -2.60
36 208.51+5 175.42a — —
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Figure 4 The soil temperature changes in different soil layers at

growth periods of tomato
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Figure 6 Diurnal variation of the soil moisture rate of 0~30 cm

under the mulch film in different growth periods of tomato
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Table 3 The soil nutrient changes in different soil layer under the mulch film
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