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Abstract: This study uses 'Saint Laurent 3690' tomatoes as the test material, 10 um thick black polyethylene (PE) film as the
control (CK), while treatments T1, T2, and T3 are 8§ um, 10 um, and 12 pum thick black PBAT/PLA fully biodegradable
plastic films, respectively. By analyzing the effects of different film mulching on tomato growth and yield, this study aims to
identify the most suitable fully biodegradable plastic film for tomato cultivation in solar greenhouses. The results show that
60 days after planting, T2 exhibits the highest plant height, exceeding CK, T1, and T3 by 1.7%, 4.3%, and 3.3%,
respectively. No significant differences are observed in the dry or fresh weights of tomato organs across treatments. At
120 days after planting, the stem diameter of T3 tomatoes is the highest, which is 0.8% higher than CK. The fresh weight of
T3 tomatoes is also the highest, which is 2.0% higher than CK. The root vigor of T1 is the lowest, significantly lower than
that of the other treatments, being 5.5%, 6.2%, and 3.3% lower than CK, T2, and T3, respectively. The contents of soluble
sugar, lycopene, vitamin C, and soluble solids in the 1st, 3rd, and Sth cluster are highest in T3, with no significant difference
among the treatments. Tomato yield is also highest in T3(3.3% higher than CK) and T2(2.2% higher than CK), with no
significant difference among the treatments. Soil burial tests reveal that all three biodegradable films degrade almost
completely within 30 days. Considering both benefits and costs, the 10 um thick black PBAT/PLA fully biodegradable
plastic film is recommended for tomato production in solar greenhouses.
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Table 1 Parameters of plastic films under different treatments
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Fig. 1 Different types of plastic film treatments on tomato plant height (A) and stem diameter (B)
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Table 2 Different types of plastic film treatments on tomato fresh weight
- . —
ﬁff;f“ s PEEE s e I g
planting Treatments weight Stem fresh weight  Leaf fresh weight Fruit fresh weight

CK 14.36+0.61a 81.7243.53a 138.73+£5.26a -
T1 13.96+0.44a 80.98+3.71a 138.65+6.21a -

30d T2 14.21+0.57a 80.97+2.77a 139.8444.70a -
T3 14.06+0.59a 84.02+5.13a 140.74+5.41a -
CK 21.12+0.34a 429.58+15.82a 943.90+37.01a 983.16+10.13a
Tl 21.40+0.23a 434.65+19.47a 944.05+8.98a 984.56+19.76a

60d T2 21.32+0.32a 435.86+10.95a 944.74+9.46a 982.48+9.83a
T3 21.45+0.44a 438.3149.66a 969.50-15.80a 982.87+23.72a
CK 23.51+0.33ab 473.23+14.12a 1 072.06+8.55b 2 750.60+64.01a
T1 22.55+0.05b 429.33+29.08b 1 057.87+25.30b 2 642.24+30.92b

%0d T2 23.76+0.90a 460.23+26.41ab 1 088.83+13.54b 2 754.52+70.19a
T3 22.86+0.44ab 479.41+3.98a 1132.10+19.45a 2 743.64+36.57a
CK 26.35+0.23ab 461.02+17.45a 1232.87+49.84b 3 841.26+25.33ab

1204 Tl 25.20+0.94b 411.53+11.27¢ 1236.00+16.79b 3 735.71£32.82b
T2 25.41+1.74ab 437.47+5.83b 1252.15+15.57b 3910.15+52.54a
T3 26.79+1.00a 470.70+3.91a 1301.92422.37a 3916.69+13.80a

230 d R AAREE R, SR TP A . AN F/ING TR R AR B R) 72 5 2 (P<0.05)
Note: There was no tomato fruit set at 30 days, so there is no relevant data in the table. The same as below.Different letters indicate
significant differences between processing at 0.05 level.

* 3 FRIMEE SN &R T ENFI
Table 3 Different types of plastic film treatments on tomato dry weight

fﬁgiﬁm hhg R ST W /g T
planting Treatments Root dry weight Stem dry weight Leaf dry weight Fruit dry weight
CK 1.33+0.05a 5.93+0.25a 12.97+0.51a -
Tl 1.30+0.04a 5.89+0.26a 12.85+0.61a -
30d T2 1.35+0.03a 6.16+0.33a 13.06+0.44a -
T3 1.31+0.07a 6.07+£0.35a 13.04+0.47a -
CK 1.95+0.04a 27.11£0.39a 63.65+1.27a 44.17+2.07a
Tl 1.94+0.05a 27.27+0.33a 62.91+0.73a 44.31+1.79a
60d T2 1.95+0.03a 26.61+£0.41a 63.90+1.55a 44.93+1.77a
T3 1.93+0.06a 26.89+0.29a 65.69+2.33a 42.69+0.83a
CK 2.03+0.02ab 37.71+2.09b 76.80+£2.27b 162.10+0.54a
Tl 1.94+0.01b 35.30+0.60b 75.59+2.26b 154.12+1.08b
20d T2 2.06£0.07a 37.84+0.83b 77.36+0.95b 162.84+3.00a
T3 2.03+0.09ab 40.86+0.47a 80.94+1.58a 163.04+2.43a
CK 2.72+0.02a 42.19+1.44b 112.82+1.10b 210.20+5.72ab
Tl 2.65+0.05b 37.83+0.53¢ 108.25+1.38¢ 199.63+£1.97b
120d T2 2.73£0.02a 40.86:+0.90b 113.88+1.15b 211.79+0.68ab
T3 2.67+0.02ab 44.13+1.37a 117.75+2.30a 217.76+4.60a

VE ANV R R AL T ) 22 5 5 2 (P<0.05) .

Note : Different letters indicate significant differences between processing at 0.05 level.
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Table. 4 Different types of plastic film treatments on tomato yield

yosLil JEBE /um 7/ (kg 667m2) Lt CK/%
Treatments Thickness Yield Compared with CK
CK 8 7 500.97+257.26a
Tl 8 7 384.52+235.87a -1.5
T2 10 7 667.66+204.14a 2.2
T3 12 7 751.72+£277.90a 33

VE:ARFVNG FRER IR A HE A 22 57 T35 (P<0.05) o

Note : Different letters indicate significant differences between processing at 0.05 level.
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Fig. 3 Different types of plastic film treatments on the contents of vitamin C (A), soluble sugar (B), lycopene (C), and

soluble solids (D) in tomato fruits.
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Fig. 4 Degradation of plastic film after 30 days of soil burial
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