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Influence of Polyethylene Film Mulch and Seedling Types on Growth
and Tuber Yield of Fall-Grown Potato
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ABSTRACT : Normal seed tubers and plug seedlings
raised from stem cutting and mini-tubers (1043 g) were
planted or transplanted on August 20, 2001 in bare soil or
under transparent and black polyethylene film mulches to
evaluate the effects of mulch material and seedling type on
the growth and tuber yield of fall-grown potato (Selanum
tuberosum L. cv. Dejima) in Jeju region. Total tuber num-
ber per plant was 4.6 regardless of mulch treatment, and
direct planting seed potatoes resulted in the greatest
tubers (5.14)/plant and followed by transplanting seed-
lings raised from cutting and mini-tubers (4.15 and 5.15
tubers/plant). Transparent and black polyethylene film
mulches increased total tuber yield by 16 and 8%, respec-
tively, and average tuber weight by 14 and 12%, respec-
tively, compared with no mulch (21.16 t/ha and 72.2 g/
tuber). Transplanting plug seedlings raised from cutting
resulted in the greatest tuber yield, followed by trans-
planting plug seedlings raised from mini-tubers and direct
planting seed potatoes.

Keywords: potato, Solanum tuberosum L., polyethylene film
mulch, seedling type, plug seedling.
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Table 1. The initial chemical properties of surface soil (0~10 cm)
at the experimental site.

Organic Available Exchangeable cation (cmol*/kg) EC

o matter PO
() (gkg) (mgkg) Mg Ca Na K (dS/m)
520 876 128 067 169 018 078 099
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Table 2. Mean square values and significance of analysis of
variance for plant height, number of stems per plant, and
stem diameter of fall-grown potato as affected by muich
material and seedling type.

Source of variation  df Pl-ant No. of stems _Stem
height perplant  diameter
Block 2 226 0.01 0.04
Mulch material (M) 2 20.12° 1.32" 0.04"
Error a 4 3.11 0.02 0.05
Seedling type (S) 2 17817 0.61" 1.43™
MxS 4 7.85™ 0.22" 0.18"
Error b 12 377 0.03 0.05

**" Significant at the 5 and 1 % probability levels, respectively; ns,
not significant.

Table 3. Plant height, number of stems per plant, and stem diameter of fall-grown potato as affected by mulch material and seedling type.

Plant height (cm) No. of stems per plant Stem diameter (mm)
Mulch Plug seedling Seed Plug seedling Seed Plug seedling Seed
material Avg, Avg. Avg.
Cutting Minituber tuber Cutting Minituber tuber Cutting Minituber ~tuber
Non mulch 60.3 62.2 57.0 58.9 2.33 2.49 2.90 2.57 9.57 8.93 8.57 9.02
TPE' 64.9 62.5 61.0 62.8 3.04 3.72 3.12 3.29 9.53 9.20 8.63 9.12
BPE 61.5 60.5 60.8 60.9 2,717 3.33 342 3.17 9.38 8.63 8.97 8.99
Avg, 62.6 61.7 59.6 - 2.68 2.07 3.01 - 9.49 8.92 8.72 -
LSD (0.05) 23 @20 OGNS @ONS @020 @0.19 3033 @033 ONS @022 (3039 @043

"TPE, transparent polyethylene film; BPE, black transparent polyethylene film.
*D Between mulching material means; @ Between seeding type means; (3 Between seeding type means for the same mulching material;
@ Between mulching material means for the same or different seeding type.
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Table 4. Mean square values and significance of analysis of variance for number of tubers per plants, tuber yield, and tuber weight of fall-
grown potato as affected by mulch material and seedling type.

Source of d No. of tubers/plant Tuber yield Tuber
variation >81 g 580 ¢ Total >81g 5-80¢g Total weight
Block 2 0.05 0.12 0.37 0.10 0.08 0.16 37.09
Mulch material (M) 2 0.22 0.05™ 0.17™ 2244 0.39™ 27.04™ 28.63"
Error a 4 0.02 0.21 0.15 1.40 0.17 1.29 26.6
Seedling type (S) 2 0.24" 2127 2207 4257 20.85" 8.29™" 1564.8™
MxS 4 0.22" 0.59™ 0.27™ 3.99™ 2.89" 1.33™ 163.0”
Error b 12 0.02 0.18 0.31 0.57 1.71 0.62 12.7
*™ Significant at the 5 and 1 % probability levels, respectively; ns, not significant.
Table 5. Number of tubers per plants of fall-grown potato as affected by mulch material and seedling type.
No. of tubers/plant
Mulch >8lg 5-80g Total
material Plug seedling Seed Avg Plug seedling Seed Avg Plug seedling Seed Avg
Cutting Mini-tuber tuber " Cutting Mini-tuber tuber " Cutting Mini-tuber tuber '
Non mulch 1.7 2.01 122 1.64 3.02 2.19 367 296 4.38 4.20 489 449
TPE' 1.81 1.93 213 195 2.30 3.00 311 280 4.11 493 524 476
BPE 1.58 "2.00 1.73 177 2.38 2.77 356 290 3.96 4.77 529 4.067
Avg. 1.75 1.31 1.67 - 2.66 1.73 3.39 - 4.24 3.04 5.06 -
LSD(0.05) ©0.18  @0.14 @025 @027 @ONS @044 NS NS ONS @056 NS @NS
¥ See Table 3 for explanation.
Table 6. Tuber yield of fall-grown potato as affected by mulch material and seedling type.
Tuber yield (t/ha)
Mulch >8lg 5-80g Total
material Plug seedling  Seed Plug seedling  Seed Plug seedling  Seed
— Avg. — Avg. ———— Avg.
Cutting Mini-tuber ~tuber Cutting Mini-tuber tuber Cutting Mini-tuber tuber
Non mulch 16.26 15.42 1286 14.84 5.25 5.31 8.39 6.31 21.52 20.72 2125 21.16
TPE' 20.16 17.36 1647 1799 5.80 6.69 740  6.63 2596 2405 2388 2463
BPE 18.26 17.83 12.58 16.22 6.30 4.70 9.13  6.71 2456 2254 2171 2293
Avg. 18.21 10.92 14.66 - 5.52 4.00 7.89 - 2374 1492 2256 -
LSD (0.05)* D155 @077 3134 D1.88 ONS @083 @144 D129 D148 @080 @GNS @ONS

*#See Table 3 for explanation.
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Table 7. Average tuber weight of fall-grown potato as affected by
mulch material and seedling type.

Tuber weight (g/tuber)
Mulch material Plug seedling Seed A
ve.

Cutting  Mini-tuber  tuber g
Non mulch 77.8 76.1 62.8 72.2
TPE' 102.9 73.7 71.4 82.7
BPE 97.6 80.0 65.8 81.2
Avg. 92.8 76.6 66.7
LSD (0.05) 6.8 @3.7 36.3 @8.50

##See Table 3 for explanation.
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