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Study on Degradation Effect and Crop Productivity of Different Types of
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Abstract: A comparative analysis was conducted on the differences in potato growth, yield, quality, and mulching
film degradation performance between black inorganic degradable mulching film (T1), transparent polyethylene
mulching film (T2), and black polyethylene mulching film (T3), using the early-maturing potato variety 'Yueyin 85-38' as
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the experimental material and bare land cultivation as the control, in order to understand the degradation effect of
mulching films and their influence on potato productivity in winter-planted potatoes in Guangdong Province. Mulching
film treatments significantly promoted potato growth. Compared to the control, treatment T1 increased potato plant
height by 6.95%, emergence rate by 6.76%, and leaf SPAD value by 8.54%. No differences were found for emergence
rate and SPAD value between T1 and T3. In terms of yield, the order from high to low was T3 (2 474 kg/667m?) > T2
(2 441 kg/667m?) > T1 (2 437 kg/667m?) > bare land cultivation (2 343 kg/667m?), but there was no significant difference
among the three muiching films. In terms of marketable tuber percentage, T3 (93.62%) > T1 (88.67%) > T2 (86.51%) >
bare land cultivation (82.97%). Regarding tuber quality, compared with the bare land cultivation, T1 significantly increased
protein content (64.30% ), vitamin C content (37.39% ), and soluble sugar content (79.18% ). The black inorganic
degradable mulching film had degraded by 36.05% at the potato maturity stage, which was significantly higher than that
of transparent polyethylene mulching film and black polyethylene mulching film. The black inorganic degradable

mulching film promotes potato growth, improves yield, enhances tuber quality, degrades quickly, and does not require

recycling, making it suitable for promotion and application.

Key Words: mulching film; winter potato; degradation effect; yield; quality
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Table 1 Experimental treatments and basic information of mulching film
Qb ¥ HifisE I JEJE (mm) FE S % fi#t JE1 91 (Months )
Treatment Film Manufacturer Thickness Main component Degradation cycle
T1 BOTHYIE S SRHFRHA G 0.01 PBAT 5
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Table 2 Effects of different mulching films and bare field cultivation on potato growth

Rb 3 P (em) B4R
Treatment Plant height (%)

25K (mm)
Thick stem (%)

Average increase

BTV

Average increase rate

TR (%)
Emergence (%)

T4 R B T4 RN
SPAD{H (%)

Average increase Leaf SPAD  Average increase

compared to T4 compared to T4 compared to T4 value compared to T4
Tl 34.62+1.16a  6.95 12.86£1.62b -5.65 92.08+1.91ab 6.76 37.00+2.68a 8.54
T2 33.01£3.04bc  1.98 13.82£2.13b  1.39 89.58+1.91b  3.86 35.9243.59a 5.37
T3 33.03£2.96bc  2.04 15.23+2.35a 11.74 94.17+0.72a  9.18 37.07+2.18a 8.74

T4 32.37+3.24c 13.63+1.43b

86.25+1.25¢ 34.09+1.84b

TE: B A I E R 2E , [RSNGB 2R A PRI 0.05 K-F B2 B2, Tl

Note: Data are presented as mean + standard deviation. Different lowercase letters in the same column indicate significant differences at the 0.05

level between treatments. The same below.
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Table 3 Effects of different mulching films and bare land cultivation on potato yield and marketable tuber percentage

b3 P BTN (%) (%) BT4FEIEIN (%) RS EEOL66Tm?) B T4F AR (%)
Treatment (kg/667m*) Average increase Marketable tuber Average increase Output value of Average increase
Yield compared to T4 percentage compared to T4 Marketable tuber compared to T4
Tl 2437+17.74a  4.02 88.67+0.75h 6.87 6483.61+32.37b 11.17
T2 2441+37.87a  4.17 86.51+0.71b 4.27 6334.92+146.16b 8.62
T3 2474+61.02a  5.59 93.62+1.14a 12.84 6 948.88+201.50a 19.15
T4 2 343+22.35b 82.97+2.20¢ 5832.12+176.79¢
e TR 3.0 ST TS
Note: Output value of marketable tuber is priced based on 3.0 Yuan/kg.
x4 FEMREZRAMBRIEN DR ERRAFNT
Table 4 Effects of different mulching films and bare land cultivation on potato quality
USL I 7/l T4V B BTaV AR T4V dERC BTy RN BT4r
Treat— &it(%)  WM(%) &%) HWN(%) Hm(%)  Ehk(mglg) HIN(%)  &i(mg/g) 3HN(%)
ment  Dry matter  Average Starch Average (mglg) Average Vitamin C Average Soluble Average
increase content increase Protein increase content increase sugar increase
c()mpared to (:ompared to content c()mpared to (:ompared to content compared to
T4 T4 T4 T4 T4
Tl 20.11+1.40a -1.90 14.34+1.40a -2.65 7.64+0.98b  64.30 20.21+1.98a  37.39 42.68+0.31b  79.18
T2 21.08+2.75a  2.83 15.31+2.75a  3.94 5.69+2.01c 2237 13.20+1.29b -10.27 40.34£1.79b  69.35
T3 21.22+1.58a 3.51 15.45+1.58a  4.89 9.34+1.55a  100.86 24.20+5.02a  64.51 58.35+2.59a 144.96
T4 20.50+1.28a 14.73+1.28a 4.65+0.72d 14.71+0.37b 23.82+1.30¢
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(T1) JR A TP R A b I L BT
Black inorganic degradable mulching
film—Before application

(T1) R TEHU S A IR - PS5 )
Black inorganic degradable mulching
film=Tuber formation stage

(T1) FR T AR - A
Black inorganic degradable mulching
film—Maturity stage

(T2) 15 W3R L5 b 5 R iy
Transparent polyethylene mulching
film—Before application

(T2)iEHIR M-I U (13)
Transparent polyethylene mulching
film=Tuber formation stage

(T2) W5 s M- e )
Transparent polyethylene mulching
film—Maturity stage

(T3) BT LM b - R iy
Black polyethylene mulching

film—Before application

IR AR M- HZETE )

Black polyethylene mulching
film=Tuber formation stage

(T3) FAEE 2R 2,0 i - il 2 4

Black polyethylene mulching

film—Maturity stage

E1 SRJFBRA. REMBEMAAANMRREEAMEREUNRER

Figure 1 Scanning electron microscopy observation results of the surface of mulching films used for potato

cultivation before mulch application, during tuber formation and maturity

RS MAR(E ARG XM IR R B A

Table 5 Effects of increasing duration of mulching film on weight loss rate of the film

Hb A TR PR Before film covering  HRZETE ] Tuber formation I Maturation

Types of mulch film H IR ) OB (x) ORI (%) HOBTR () AR ER(%)
Weight of mulching film Weight of Weight loss rate of Weight of Weight loss rate of

mulching film  mulching film mulching film  mulching film

ST A 27.63 23.94x1.66a  13.37+5.99a 17.67:0.21a  36.050.76a

Black inorganic degradable mulching

film

BRI 4.27 3.89+0.01c  8.90+0.23b 3.720.12c  12.85+2.85b

Transparent polyethylene mulching film

OB IE 11.14 10.3240.29b  7.36+2.60b 10.27+0.16b 7.78+1.41c

Black polyethylene mulching film

(C)1994-2024 China Academic Journal Electronic Publishing House. All rights reserved.
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