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Effects of Biodegradable Mulching Film Application on Cultivation of Garlic
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Abstract. The effect of biodegradable mulching film on the growth and development of garlic were investigated in
order to develop eco-friendly weed control techniques. The treatments included biodegradable film (Bio-De) and
black (Black-PE), green (Green-PE), transparent (Trans-PE) polyethylene mulching films. Non-mulched, bare soil
(Non-mulching) was used as a control. Light transmittance value among tested mulching films was the highest in Trans-
PE (86.1%) followed by Bio-DE and Green-PE, and the lowest value was observed for the Black-PE (1.1%). All
mulching films without exclusion elevated soil temperature, especially Trans-PE and Bio-DE compared to bare soil.
Plant height and mean bulb weight were increased due to mulching films with the highest values observed for Trans-PE
and Bio-DE treatments. After seven months of field application there were no significant degradation signs on PE plas-
tic films, whereas it was easy to see horizontal cracks on the Bio-DE film surface after five month of usage.

Additional key words : garlic, biodegradable film, eco-friendly
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Aol 18] AAERaL, AeARs AIETEE 262 20
ZR et e xAkEl] Ysle] mls oAe Table 1. Light transmission levels of various mulching materials.
6% Akeo]] FEEl] 3097 rle AR oA xA Mulching Light Mulching Light
Az 3 79 Aol 79 100708 3HkEsie] A, Al film transmission(%) film transmission(%)
T = 7R 7 ENS ZAET BAARe] =3 Black-PE 1.1 Trans-PE 86.1
F& FU8 ZEA(ANAFI2, TOKYO PHOTOELE- Green-PE 261 Bio-DE 734
Table 2. Mechanical properties of various mulching films before and after field application.
Mulching film Tensile strength (N/) Elongation at break (%) Tear strength (N/)
Black-PE 2,290+141 573142 1,260£82
Green-PE 2,350+152 573£37 1,300+88
Before-use
Trans-PE 2,970+162 575440 1,450+92
Bio-DE 2,500+159 488+24 1,340+77
Black-PE 2,100£125 45734 1,240+70
Green-PE 1,910+120 208+16 1,160+65
After-use
Trans-PE 2,940+158 547435 1,360+74
Bio-DE 1,340+85 14£5 439436
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Fig. 1. Changes in soil temperature during the garlic cultivation as affected by various mulching materials.
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Fig. 2. Growth characteristics of garlic as affected by the application of various mulching films.

Table 3. Growth and bulb characteristics of garlic as affected by the application of various mulching films.

Season Muf{clzrlrlling Plalztc r}:;ight No. of leaves ?Qf&eﬁi&f Bulb(geight Bul(t;n l:;:;ght Bulb( nciirerlll;‘neter
(mm)
2013 Black-PE 97.6ab 9.8b 10.5a 36.5b 38.0a 48.2a
Green-PE 99.2ab 10.3ab 10.7a 39.9ab 38.6a 48.4a
Trans-PE 100.2a 109 a 10.9a 439 a 40.1a 51.5a
Bio-DE 98.9ab 10.5ab 10.9a 42.5ab 40.2a 50.4a
Non-mulched 90.9b 9.6 b 10.2a 35.1c 37.9a 47.2a
2014 Black-PE 105.5a 9.1ab 13.9a 41.9b 39.8a 50.1a
Green-PE 107.3a 9.6ab 14.2a 44 .8ab 40.4a 52.6a
Trans-PE 112.6a 99a 14.5a 46.1 a 40.6a 54.5a
Bio-DE 108.6a 9.5ab 14.3a 45.3ab 40.3a 53.1a
Non-mulched 99.5a 8.6b 13.7a 37.0c¢ 38.4a 49.2a
Mean separation within columns Duncan’s multiple range test at P=0.05
Table 32 vhs 8 Al A3 8 304 F 7+ 5 EHL 909emelRdaL, 2014d9l= FW PE EFO|

XS AR ZAxfolty, 2] A 2013ddE 49 112.6cm, AEHZE 108.6cm, =2 PE ZE 107.3cm,
PE ¥E°] 1002cm 7FF =931, =4 PE ¥€E 34 PE ZE 105.5cm, FEAL 99.5cmz LERITEH
99.2cm, AEINEE 98.9cm, =4 PE EE 97.6cm, ¥ Gt FxAAM= 2 vk Agk|ld dA}

A0 - A2SH, 242 M4S 20154 329
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Fig. 3. Effect of different mulching materials on the labor requirement for weed removal in garlic cultivation.
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Fig. 4. PE and Biodegradable mulching films before and after field application.
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