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Production of Plug Plantlets for Mass Propagation Using
Stem Cuttings of Virus Free Microtubers in Potato

Yang Mun Park*, In Sup So*, Zang Kual U* and Bong Kyoon Kang*

ABSTRACT : This experiment was carried out to develop the mass propagation system for pro-
ducing plug plantlets using stem cuttings of virus-free microtubers in potato. Cocopeat, vermicu-
lite, perlite and peatmoss were combined and used as plug nursery media to find out the best
combination suitable for the growth of seedlings derived from microtubers. Seedling growth was
favored in high temperature (above 20) and a long-day photoperiod(above 16 hours) condition,
while stolons and microtubers formed in outdoor condition. Shoot and root multiplication was not
affected by NAA 10mg/l or IAA 10mg /]l treatment, At the early growth stage of plug
plantlets, the number of leaves and roots and the length of root increased significantly when
nodes from the upper (near to apex) part of shoots rather than from basal part were taken, But
after transplanting, these differences among these characters were not observed. At ninety days
after transplanting the plug plantlets in spring time, plant was around 70 to 80cm in height, and
the number of stolons and tubers were ten and seven, respectively.

Key words : Plug plantlet, Stem cutting, Microtuber, Potato,
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Table 1. Main effects of rooting media composition, growth regulators and node parts of shoot
on rooting and growth of plug plantlets using stem cuttings of virus free microtubers

in potato
Plant No. of No. of Root  Fresh weight per plant
Treatment d.f height leaves roots length Shoot Root
(cm) per plant  per plant (cm) (mg) (mg)

Rooting medium+!

CP+VM-+PL 8.8%7 4.2° 22.9 8.9° 1,177° 278

CP+PT 8.2% 4.4 21.6* 8.0°° 1,163% 276

CP+VM 9.0 4.2 22.9% 6.4° 1,037% 253%

CP+PL 8.0° 4.1% 22.9° 6.0° 1,126 212°

CP 8.2% 4.4 21.8* 7.9 1,090° 235°
Growth regulator

NAA 10mg /1 8.3 4.1° 20.8° 6.7° 1,099* 247

IAA 10mg /1 3.6 4.4° 24.1% 7.9 1,137 2542
Node parts of shoot

Upper 8.4% 6.4° 27.3 7.8 1,323 3417

Basal 8.5° 2.2° 17.5° 7.1° 913° 160°

Mean squares

Rooting medium(A) 4 3.5 C.5 10.3 29.8™ 64,257 15,576*
Growth regulator (B) 1 1.3 2.0* 272 19.6™ 35,156 1,281
Node parts of shoot(C) 1 0.1 443 2,410 14.4* 4,200,450 824,827
AXB 4 0.9 1.7* 154 22.0" 91,811 11,417
AxC 4 13.1* 4.0 145* 4.8 629,842** 15,689*
BxC 1 0.2 0.9 266™ 15.0 93,330 202
AxXBxC 4 0.2 1.5 87.0* 4.5 325,232* 25,816™

4 CP : cocopeat, VM : vermiculite, PL : perlite, PT : peatmoss

z Mean separation within columns by DMRT at 5% level

* ** Siginficant at the 5% and 1% levels, respectively.
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Table 2. Effects of rooting media composition, growth regulators and node parts of shoot on
rooting and growth of plug plantlets using stem cuttings of virus free microtubers in

potato
) Plant height(cm) No. of leaves per plant
Rooting ¢
medium Upper Basal Upper Basal
NAA’ IAA® Mean NAA IAA Mean NAA IAA Mean NAA TAA Mean
CP+VM~+PL 7.7%% 8.6 82° 94° 95° 95 54¢ 64 59 2.8 200 24
CP+PT 8.9 88 89 7.6 7.6 76 7.2 68 1.0 1.9 1.8 19
CP+VM 82> 9I1* 87° 89 97 93 500 68 59 2,226 2.8 25
CP+PL 9.0¢0 91* 91* 7.0° 69 7.0° 68° 66 67° 16 14 15
CP 7.6 7.3 75 900 90> 9.0° 62 64 63 200 30 25
Mean 8.3 8.6 8.5 8.4 8.5 8.5 6.1 6.6 6.4 2.1 2.2 2.2
) No, of roots per plant Root length(cm)
Rooting
medium Upper Basal Upper Basal
NAA JTAA Mean NAA TAA Mean NAA ITAA Mean NAA JAA Mean
CP+VM+PL 23.88 25.0° 24.4°> 21,22 2260 21.9* 6.6° 1262 96 7.6° 88 8.2°
CP+PT 2528 272 262" 150° 19.0° 17.0 9.8 83* 91* 7.7* 64° 7.1°
CP+VM 23.88 388 31.3 164® 122¢ 143 56 7.66 6.6 58 65 62
CP+PL 26.22 31.8> 29.0° 17.6® 16.0° 16.8 6.3* 58 61° 6.6 5I° 5.9¢
CP 21.2> 30.4® 25.8° 17.4°> 18.0* 17.7° 65> 89> 7.7° 7.3* 88 81°
Mean 240 306 273 175 176 175 7.0 8.6 7.8 7.0 7.1 7.1
) Fresh weight of shoot (mg) Fresh weight of root(mg)
Rooting
medium Upper Basal Upper Basal
NAA IAA Mean NAA ITIAA Mean NAA TAA Mean NAA JTAA Mean
CP+VM+PL 1,266° 1,076 1,171° 1,140° 1,224® 1,182* 326> 336> 331° 226* 2227 2242
CP+PT 1,576* 1,446° 1,511° 766° 862°  814° 430° 358°  394° 152° 162 157°
CP+VM 1,038 1,697* 1,365° 830 582  706° 268 4722 370 158 1128 135™
CP+PL 1,408 1,490° 1,449% 048° 658° 803°  342° 258¢ 300° 120° 1264 123°
Ccp 1,082° 1,154° 1,118 942% 1,182 1,062° 316>  306° 311° 132° 187%*  160°
Mean 1,274 1,372 1,323 925 902 913 336 346 341 158 162 160

"4 CP : cocopeat, VM : vermiculite, PL : perlite, PT : peatmoss

&2 NAA and 1AA 10mg /1
2 Mean separation within columns by DMRT at 5% level.
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Table 3. Rooting and growth of plug plantlets using stem cuttings ot virus tree microtubers
grown at four environments

Fresh weight  Formation
. Temperature Photo- No.of SPAD Plant Root Leaf Leaf per plant of micro
Growing —————— period leaves readings height length length width —————— _tubers
place Day /night 1) per plant (cm) (cm) (cm)  (cm) Shoot - Root (%)
(t) (mg) (mg) ¢
Growth 24/18 16 6.3* 4422 1077 12.0 3.4 2.7°  1,166° 172.3° 0.0°
chamber 20/16 16 5.2b 4177 92" 143@  3.0° 2.7 1,119 171.1° 0.0°
Green
h 18/14 14 3.9¢ 43.0° 9.4° 9.0° 2.4° 1.9° 710° 123.4° 22.2°
ouse
Outdoor 16/12 14 3.5¢ 39.97 7.5° 11.5%° 2.5 2.0 634> 115.9° 60.07

2 ; Mean separation within columns by DMRT at 5% level.

Table 4. Effects of node parts of shoot on plant height and number of stems at 50 and 70 days
after transplanting plug plantlets using stem cuttings of virus free microtubers in po-
tato

Plant height(cm) No. of stems per plant

Node parts of shoot

50 days 70 days 50 days 70 days
Upper 49.5* 81.2° 2.3 3.1°
Basal 51.22 77.3 2.4° 4.1%

2 ; Mean separation within columns by DMRT at 5% level.
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Table 5. Effects of node parts of shoot on top and underground growth at 90 days after
transplanting plug plantlets using stem cuttings of virus free microtubers in potato

Node parts Top weight No. of No. of Tuber Weight
of shoot per plant(g)  stolons per plant  tubers per plant  yield(MT /ha) per tubers(g)
Upper 193.7% 8.5° 6.8% 13.5¢% 38.7°
Basal 207.3° 10.0° 7.6 14.26% 36.12

2 : Mean separation within columns by DMRT at 5% level.
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