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Effects of different biodegradable mulching films on tobacco growth
and soil physicochemical properties
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Abstract: The tobacco variety CS80 was used as the material, 4 kinds of biodegradable mulching films(T1, T2, T3, T4)
were selected, and polyethylene(PE) film was used as the control(CK). The films were mulched on March 8", and the
tobacco seedlings were transplanted on March 25™. The degradation characteristics of the films were recorded by taking
photographs with a camera at fixed points, and the temperature in the top 10 cm soil layer was continuously measured by
a GPS temperature recorder. The plant height, stem circumference, maximum leaf length, maximum leaf width,
maximum leaf area, pitch and number of leaves were measured 45 d after transplanting and the soil pH, organic matter,
total nitrogen, total phosphorus, total potassium and effective phosphorus, urease, sucrase and B-glucosidase activities
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were measured 45 d and 105 d after transplanting, so as to comparatively analyze the degradation characteristics of the
films and the effects of mulching on the growth of tobacco and the physicochemical properties of the soil. The results
showed that T1 degraded the fastest and started to degrade at 70 d after mulching, and T3 degraded the slowest and
started to degrade at 85 d after mulching; at the end of mulching, the degradation level of the 4 types of biodegradable
mulching films reached above grade 5, and the effect of increasing temperature and preserving moisture was similar to
that of the PE mulch; compared with the CK treatment, at 45 d after transplanting, mulching with T2, T3, and T4
increased the height of the plant, the maximum leaf length, and the maximum leaf area; T2 mulching increased the yield
by 0.8% compared with that of CK, and the yields in T1, T3 and T4 treatments were reduced by 41.6%, 25.5% and 5.9%
respectively, compared with that of CK; the production value of T1 and T4 mulching treatment increased by 8.7% and
6.6% respectively, compared with that of CK, and the yields in T1 and T3 mulching treatment decreased by 37.6% and
17.6% respectively, compared with CK; mulching with T2 and T3 decreased soil organic matter, total nitrogen and
effective phosphorus contents as well as soil urease andf-glucosidase activities, and increased total potassium content and
sucrase activity at 45 d after transplanting. In conclusion, agronomic traits, yield and production value of T2 mulching

treatment were better than those in other treatments, indicating T2 has the potential to replace PE.

Keywords: tobacco; biodegradable mulching film; yield; soil physicochemical properties
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Table 1 Degradation level of biodegradable mulching films

Abp LR ) e A S5 2
FE0K  FEE2K  He6KR  HHTOK ISR HeE K FBK 105K FLU5K H125K

T1 0 0 0 1 3 4 4 4 5

T2 0 0 0 0 1 3 3 4 4 5

T3 0 0 0 0 0 1 3 4 5 5

T4 0 0 0 0 1 3 3 4 4 5

CK 0 0 0 0 0 0 0 0 0 0
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Table 2 Agronomic traits of tobacco covered with biodegradable mulching films

Kb3g FRiElem ZRllem ORI om SR SElem B R TR em? IR 5 /em
TL  (48802241)c 7474072 (55164 11)c (256242.10)b  (896.37+71.47)c  (1L2020.84)b (4.37%0.23)abe
T2 (58.9042.95)a 8204040  (62424220)a (30.46+145)a (L20650474.62)a  (13.0020.71)a  (4.5420.27)abc
T3 (57.8046.21)a  7.630.38  (61.0622.23)ab (28.56+168)a (1 107.28490.23)ab  (L1.6040.89)b (4.9940.47)ab
T4 (5830273)a  8.0640.66  (60.64%2.71)ab (28.88+1.88)a (1109.46454.70)ab  (L1.6040.89)b (5.0440.38)a
CK  (55.104325)ab  7.79+1.00  (57.5242.16)bc (29.2420.84)a (1066.61432.44)b  (L1.6040.89)b (4.77:40.40)abc

[RISASR] 7 EE R Ak BR8] A 22 5 G245 L (P<0.05).
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Table 3 Tobacco yield and production value with biodegradable mulching films

Lb FEib(kg hm?) B CKHECR/%  FRE/OG hm?) 8 CK B/  FARMNELEI%  FREE B9
T1 1268.33 —416 35875.21 -37.9 60.21 28.31

T2 219117 0.8 62 778.44 8.7 66.18 25.93

T3 1618.38 -25.5 49 090.44 ~17.6 72.19 18.82

T4 2045.70 5.9 61 515.56 6.6 51.56 46.44

CK 2172.99 57 736.02 45.61 46.44

25 YIRS S DIRBUM RREE
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T4 5 CK =R AR E; T T4 0y B33 &
HEEST CKAY, T2 EEHIKT CK ),

® 4 SHEYMEEIRE SR TIRAIEW MR

Table 4 Physicochemical properties of soil covered with biodegradable mulching films

FEAR S5 A I ] b pH APURI(gkgh) BRI/ kgY) B (g kg RN kg AR (mg kgY)

%545 K Tl (6.8420.04)a  (40.9640.71)a (1.2040.03)ab  0.64+40.07 (8.0540.61)ab  (111.90+44.06)b
T2 (65320.06)b  (22.15+1.19)c (1.1440.04)bc  0.6640.05 (7.8940.26)b  (81.7342.74)d
T3  (6.3320.05)c  (19.1840.60)d (1.1240.02)bc ~ 0.6440.02 (7.7940.16)b  (94.3242.23)c
T4 (6.0020.03)d  (2351#0.89)bc  (1.24240.03)a 0.730.01 (7.0420.15)bc  (117.9342.21)a
CK (6.85#0.03)a  (24.60+0.60)b (1.2040.01)ab  0.74240.01 (6.5140.10)c  (99.35240.74)c

105K Tl (65120.04)d  (23.1540.94)a (1.1240.01)b (0.7340.01)a (6.7640.47)abc (101.114.45)bc
T2 (7.0420.03)a  (21.3240.92)ab  (1.0740.02)bcd  (0.65#0.00)bcd  (5.9020.16)c  (73.5246.62)e
T3  (6.7320.03)b  (21.6540.95)ab  (1.0640.01)bcd  (0.6240.06)cd  (6.6440.06)bc  (92.46+2.00)cd
T4 (6.6820.02)b  (22.3840.62)ab  (1.0640.02)bcd  (0.5940.02)d (6.1940.16)c  (92.3240.94)cd
CK (65820.01)c  (21.30#0.34)ab  (1.0840.02)bc  (0.6740.02)abc  (7.4320.06)ab (120.4742.52)a

(R ANTR) TR () — R AR TR b ] ) 22 S A e 1% 7 X (P<0.05)
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Table 5 Activities of enzymes in soil covered with biodegradable mulching films

e

] AbH WREEHS P/ (ug g d7Y) HEFHIERG 1E/(mg gt dY) B AP S PE/(umol gL d7Y)

545 K T (31245433 14)a (12.36+1.34)a (12.7340.84)b
T (145.21+16.18)c (10.3940.19)ab (9.2741.29)bc
T3 (173.75427.49)bc (10.0640.79)b (6.9242.12)c
T4 (151.3745.79)bc (10.49:41.21)ab (7.1542.53)c
CK (203.38247.26)b (9.4320.14)b (35.5843.46)a

% 105 K T1 258.30425.11 14.7443.00 13.81+2.51
T2 275.32+14.43 12.80+2.02 10.3740.81
T3 211.32440.46 11.95+2.59 8.47+1.88
T4 212.54+18.71 11.8643.24 9.6843.33
CK 221.00429.07 11.40.73 11.514.49

RT3 53— B R LTI 2 545 952518 X (P<0.08),
3 Hig5itie
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