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Effects of Cultural Conditions on the In Vitro Propagation of Plantlets
derived from Apical Meristem in [pomoea batatas L.

EUN, Jong Seon” - PARK, Jong Suk - KIM, Young Seon'
Research Institute of Bioindustry, Chonbuk National Univ., Chonju, 561-756, Korea
lDept. of Ornametal Horticulture Industry, Namdo Provincial College of Jeonnam, Changheung, 529-850, Korea

ABSTRACT Sweet potato is a crop vegetatively propagated by vine cuttings, an ineffective method for maintaining
pathogene-free stock plants. As an alternative method, single-node cultures of virus-free plantlets derived from
apical meristem in sweet potato (cv. Yulmi) was examined. Effective pH range, sugar concentration and nodal order
were investigated to establish an in vitro mass propagation system with high quality virus-free stock plantlets to
farmhouse. Although the plantlets grew at wide range of pH, the most effective pH of the medium was 4.8 in single-
node cultures. High sugar concentration of 60~80 g/L resulted in increased growth response in shoot length, root
length, number of node, leaf area and fresh and dry weight of shoot and root, whereas reducing sugar contents
below 6% was showed reduced growth response. The first node including meristem tip was the best for the rapid
growth of plantlets and the other nodes also showed a very similar growth response. Uniform plantlet can be
obtained massively at the same time by culture of single node except for the first node including meristem tip. In
conclusion, the most effective pH range and sugar concentration of medium for the growth of plantlets via single-
node cultures was 4.8, 60~80 g/L respectively. The first node was the best for the rapid propagation of plantlets in
nodal order.

Key words: growth response, mass propagation, single-node culture, sweet potato
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Figure 1. Growth responses of plantlets formed from single-node of
sweet potato at various pH ranges after 30 days of cultures. Left to
right, pH 4.3,4.8,5.3, 5.8 and 6.3.

Table 1. Effects of pH range on the growth of plantlets cultured in MS medium supplemented with 0.5 mg/L NAA at 28°C under 16 hours of

daylength after 30 days of culture by using single-node in sweet potato.

pH range Shoot length ~ Root length No. of Leaf area Fr wt (ng) Dry wt (mg)
{em) (cm) node (cm’) Shoot Root Shoot Root
4.3 4.3 ab 7.2b 7.2 ab 12.1a 8392a 1233 a 59.2a 11.8 ab
4.8 52a 99a 79a 13.8a 8433 a 169.2 a 63.6a 153a
5.3 4.5 ab 75b 7.4 ab 123a 800.8 a 129.2a 60.8 a 12.2 ab
5.8 4.1 ab 79b 69b 120a 7200 a 95.0a 550a 10.3 ab
6.3 36b 7.7b 69b 107 a 636.7 a 875a 50.8a 85b

Values represent the mean of 3 replicates. Numbers followed by the same letter are not significantly different according to the Duncan’s
Multiple Range Test (P=<0.05).
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Figure 2. Effects of sugar concentration on the growth of plantlets
cultured on MS medium supplemented with 0.5 mg/L. NAA at 28C
under 16 hours of daylength after 30 days of culture by using single-
node in sweetpotato. Vertical bars represent mean+SE of 3 repli-
cates.

Table 2. Effects of nodal order on the growth of plantlets cultured in MS medium supplemented with 0.5 mg/L NAA at 28'C under 16 hours
of daylength after 30 days of culture by using single-node in sweet potato.

Node Shoot length  Root length No.ofnode  Leaf area Fr wt (mg) Dry wt (mg)

(cm) (cm) (em’) Shoot Root Shoot Root
1 7.8a 64a 10.6a 9.7a 819.2a 1042 a 61.7a 10.0a
2n 47b 64b 64b 6.6b 5125b 53.3b 40.8b 53b
3t 4.0 bc 5.5ab 7.1b 770 5458 b 76.7b 40.8 b 5.8b
4" 38cd 5.0ab 69b 6.2b 48250 61.7b 375b 50b
5 3.5cde 390 65b 63b 489.2b 55.0b 39.2b 45b
6" 3.5cde 42b 6.6b 580 44750 48.3 b 26.7b 50b
70 26e¢ 34b 59b 5.6b 410.0b 442b 333b 35b
gh 3.6de 4.6 ab 64b 740 504.4b 83.0b 37.2b 69b

Values represent the mean of 3 replicates. Numbers followed by the same letter are not significantly different according to the Duncan’s

Muitiple Range Test (P=0.05).
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