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Effects of Residual Plastic Film in Soil on Growth and Yield of Potato
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Abstract: The potato was planted in nylon net bag with different levels of residual plastic film under field conditions,
and at the harvesting stage the biomass, root index and yield of potato were measured in order to find out the effects of
residual plastic film in soil on the growth and yield of potato. The dry and fresh weights of the ground and underground
parts of potato were affected by the residual film in the soil, which was significantly different from that without the
residual film treatment. The fresh and dry weight of potato had a downward trend when the amount of residual plastic
film in soil increased. The effects of residual plastic film in soil on the root length, root surface area, root volume and the
number of root tips were negative. When the residual plastic film content reached 180 kg/ha, the root length, root
surface area, root volume and the number of root tips were 83.6%, 79.6%, 75.1%, and 76.4%, respectively, compared to
the treatment without residual film. The existence of residual film in soil caused the potato yield decrease significantly.
The potato yield was decreased by 14.5% when the level of residual film was the highest. However, no linear correlation
was found between the yield and the residual amount of plastic film. The residual film has an obvious adverse effect on
the growth and yield of potato.
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Note: Treatment means with different letter(s) indicate significant difference (P < 0.05) as tested by LSD method.
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Figure 1 Effects of different amounts of residual films on plant height and stem diameter of potato
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Table 1 Effects of different amounts of residual film on biomass and root/shoot ratio of potato

5 (/PR ) Fresh weight (¢/plant)

T-H (¢/fF) Dry weight (¢/plant)

Triim s b7 LitSoA e HE Hh F HE
Root Aboveground Root/Aboveground Root Aboveground Root/Aboveground

TO 21.78 a 366.41 a 0.060 2.86 a 46.68 b 0.061

T1 19.24 b 305.28 b 0.063 2.74b 47.25b 0.058

T2 1842 ¢ 294.67 ¢ 0.063 251¢ 36.69d 0.069

T3 19.35b 300.75 b 0.064 2.76 b 4333 ¢ 0.064

T4 20.54 ab 35891 a 0.057 293 a 48.56 a 0.060

e ARBSEYEE SR LSD 1k, BHA R PI 22 5 2 (P < 0.05). Rl

Note: Treatment means with different letter(s) indicate significant difference (P < 0.05) as tested by LSD method. The same below.
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Table 2 Effects of different amounts of residual film on root of potato

fb 3 SR (em) SRR (em?) P EAE (mm) R B (em®) % (No.)
Treatment Root length Surface area Average diameter Root volume Root tip number
TO 773.53 +5543 a 237.40 + 32.08 a 0.69+0.12a 599 +0.97 a 2358 + 341 ab
Tl 703.28 +34.23 b 205.35 +34.79 be 0.64 +£0.07 a 5.01 +1.04b 2256 + 227 ab

T2 646.56 + 67.14 d 188.91 +41.24 ¢ 0.63+0.19a 450+1.19¢ 1802 +341b

T3 671.89 £ 11.99 ¢ 202.14 + 39.46 be 0.60 +£0.10 a 5.02+0.77b 1677 +195b

T4 667.08 £ 56.16 cd 21395 +41.22b 0.69 +0.08 a 594 +1.02a 2415+359a

T RS RZE MR

Note: Error following mean is standard deviation.
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Table 3 Effects of different amounts of residual film on root length of different root diameters

0~0.5 mm ELARAR 0.5~4.5 mm F 2R > 4.5 mm BELARAR
AbFR AR (em) 0 < Root diameter < 0.5 mm 0.5 mm < Root diameter < 4.5 mm 4.5 mm < Root diameter
Treatment Root length
L(cm) % L(cm) % L(cm) %
TO 773.53 a 461.08 a 59.61 290.76 a 37.59 21.51 a 2.78
T1 703.28 b 42588 b 60.56 257.62 b 36.63 19.64 b 2.79
T2 646.56 d 39291 ¢ 60.77 234.36 ¢ 36.25 19.20 b 2.97
T3 671.89 ¢ 373.03d 55.52 279.22 ab 41.56 19.52 b 291
T4 667.08 cd 390.25 ¢ 58.50 257.58 b 38.61 19.09 b 2.86

TE: LRRMRERRKE; %3 i SR a4

Note: L means root length; % means its percent of the total root length.
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Table 4 Effects of different amounts of residual film on yield of potato

Jb3 7 (g/kR) W (%)
Treatment Yield (g/plant) Yield decrease percentage
TO 615.05 a -
T1 553.36b -10.0
T2 555.45b -9.7
T3 527.50 be -14.2
T4 526.20 ¢ -14.5
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