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Effects of Nutrient Solution Composition and Cutting Size on Growth of
Virus-free Sweet Potato Plant in Nutrient Film Technique

Kyoung-Ran Yoo, Seung-Yeob Lee’, and Jong-Hyang Bae

Institute of Life Science and Natural Resources, Wonkwang University, lksan 570-749, Korea

Abstract. To develop a technique for mass-propagation of virus-free sweet potato [[pomoea batatas (L.) Lam.]
plant using nutrient film technique (NFT), the growth characteristics of 4 cultivars as affected by nutrient
solution composition and cutting size were investigated. 72 cells (35 mL/cell) plug trays filled with vermiculite
and perlite (1:1, v/v) were used. Vine length, fresh and dry weights of virus-free plants were the greatest
in the nutrient solution recommended by National Horticultural Research Station in Japan, followed by that
recommended by National Institute of Horticultural & Herbal Science in Korea, and Yamazaki’s nutrient solution
for lettuce. The growth of uppershoot cuttings was the best among 4 subsections of cutting. Vine length,
and fresh and dry weights increased in the longer cutting treatments, and were better in ‘Shinzami’ and
“Yeonhwangmi’ than those in ‘Mannami’ and ‘Shincheonmi’. Vine diameter and length of the longest root
were not significantly affected by the cutting size and cutting source. The growth characteristics of the single
node cutting were not significantly different from those in 2-node cutting. The efficiency of rapid
mass-propagation could be promoted with single node cuttings and uppershoot cuttings grown in NFT system.
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Fig. 1. Effects of cutting source and nutrient solution composition on vine length of virus-free sweet potato plant in NFT hydroponic
cultivation. Single-node (A) and upper shoot (B) cuttings of ‘Shincheonmi’; Single node (C) and upper shoot (D) cuttings of
‘Yeonhwangmi’. NHRS, Nutrient solution recommended by National Horticultural Research Station in Japan; NIHHS, Nutrient
solution recommended by National Institute of Horticultural & Herbal Science in Korea; YNSL, Yamazaki’s nutrient solution for
lettuce. “Different letters indicate significantly different values in nutrient solutions by DMRT at P = 0.05 (n = 3).
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Table 1. Effects of cutting source and nutrient solution composition on growth of virus-free sweet potato plant measured at 15

days after NFT cultivation.

. . Vine No. of Root
Cultivar S;tjtrlgg ;T;Tiirr:tz diameter leaves/ length '\:gé)tgf F(rgejzlr;:t'; (rlr?g?//pl\g Et)
(mm) stem (cm)
Shincheonmi 1-node NHRS 3.48 4.3 18.9 18.7 3.5 344
NIHHS 3.33 4.3 17.4 19.9 3.3 315
YNSL 3.53 3.9 18.4 17.9 3.2 304
Upper- shoot NHRS 3.50 4.8 14.7 22.7 4.2 401
NIHHS 3.44 4.6 13.1 19.5 4.0 384
YNSL 3.42 4.3 12.4 21.7 3.9 371
Yeonhwangmi 1-node NHRS 3.56 4.0 14.5 16.1 3.2 313
NIHHS 3.52 3.7 14.3 14.7 29 295
YNSL 3.49 3.5 13.7 15.1 2.8 278
Upper- shoot NHRS 3.51 4.5 15.2 23.1 3.9 391
NIHHS 3.48 4.3 12.4 17.3 3.7 368
YNSL 3.50 4.3 11.0 15.9 3.6 353
Significance
Cultivar (C) ns ns * ** o *
Cutting source (CS) ns ns * ** i o
Nutrient solution (NS) ns ns ns ns ns ns
C x CS ns ns ns ns el *
C x NS ns ns ns ns ns ns
CS x NS ns ns ns ns ns ns
C x CS x NS ns ns ns ns ns ns

“NHRS, Nutrient solution recommended by National Horticultural Research Station in Japan; NIHHS, Nutrient solution recommended
by Natlonal Institute of Horticultural & Herbal Science in Korea; YNSL, Yamazaki's nutrient solution for lettuce.
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Table 2. Effects of cutting source and nutrient solution composition on growth of virus-free sweet potato plant measured at 25

days after NFT cultivation.

Cuttin Nutrient Vine No. of Root No. of Fresh wt. Dry wt.
Cultivar 9 . diameter leaves/ length roots /plant /plant
source solution
(mm) stem (cm) /plant (9) (mg)
Shincheonmi 1-node NHRS 3.63 a’ 109 a 22.6 a 29.2 a 139 a 1,262 a
NIHHS 3.53 a 9.7 b 19.6 a 284 a 12.6 ab 1,114 ab
YNSL 349 a 94 b 23.6 a 35.1 a 121 b 1,077 b
Upper-shoot NHRS 4.05 a 14.1 a 18.1 a 32.7 a 20.2 a 1,873 a
NIHHS 3.82 ab 13.3 a 17.2 a 30.8 a 16.5 b 1,690 ab
YNSL 371 b 12.7 a 16.5 a 295 a 157 b 1,535 b
Yeonhwangmi 1-node NHRS 3.70 a 8.3 a 20.7 a 303 a 109 a 902 a
NIHHS 3.61 a 7.6 a 199 a 271 a 10.2 a 846 a
YNSL 3.56 a 7.3 a 209 a 26.3 a 10.1 a 853 a
Upper-shoot NHRS 391 a 9.3 a 204 a 355 a 16.0 a 1,465 a
NIHHS 3.87 a 89 a 18.7 a 341 a 15.3 ab 1,321 ab
YNSL 3.80 a 8.6 a 19.6 a 33.7 a 14.7 b 1,240 b
Significance
Cultivar (C) ns bl ns ns o o
Cutting source (CS) o o ns ol el bl
Nutrient solution (NS) * ** ns ns bl bl
C x CS ns ns ns * ns b
C x NS ns ns ns ns ns ns
CS x NS ns ns ns ns ns ns
C x CS x NS ns ns ns ns ns ns

“NHRS, Nutrient solution recommended by National Horticultural Research Station in Japan; NIHHS, Nutrient solution recommended
by National Institute of Horticultural & Herbal Science Institute in Korea; YNSL, Yamazaki’'s nutrient solution for lettuce.
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Fig. 2. Effect of cutting sizes on vine length of virus-free plant of four sweet potato cultivars (A, ‘Mannami’; B, ‘Shincheonmi’;
C, ‘Shinzami’; D, ‘Yeonhwangmi’) in NFT cultivation. Data were collected after 10, 15, and 20 days of cultivation in the nutrient
solution recommended by National Horticultural Research Station in Japan. “Different letters indicate significantly different values
in cutting sizes by DMRT at P = 0.05 (n = 3).

Table 3. Effect of cutting sizes on growth of virus-free sweet potato plant in NFT cultivation.

Vine No. of Root No. of Fresh wt. Dry wt.
Cultivar Cutting size® diameter leaves length roots /plant /plant
(mm) /stem (cm) /plant (9) (mg)
Mannami 1-node 3.64 & 46 a 17.8 a 16.3 a 47 b 404 b
2-nodes 3.70 a 49 a 18.3 a 17.0 a 5.5 ab 518 ab
3-nodes 4.01 a 55 a 18.7 a 18.2 a 6.3 a 605 a
Upper-shoot 3.82 a 57 a 175 a 176 a 6.5 a 626 a
Shincheonmi 1-node 3.70 a 41 a 135 a 185 b 43 b 436 b
2-nodes 3.85 a 48 a 14.3 a 20.3 ab 5.1 ab 501 ab
3-nodes 412 a 5.7 a 176 a 223 a 6.0 a 598 a
Upper-shoot 3.96 a 55 a 179 a 20.3 ab 6.1 a 618 a
Shinzami 1-node 3.74 a 45 a 19.7 a 143 a 53 b 523 b
2-nodes 3.84 a 5.0 a 20.7 a 17.3 a 55b 591 b
3-nodes 412 a 53 a 252 a 15.6 a 6.6 a 689 a
Upper-shoot 4,07 a 52 a 23.3 a 16.7 a 6.8 a 693 a
Yeonhwangmi 1-node 3.70 a 48 b 17.8 a 151 b 53 c 569 b
2-nodes 3.75 a 5.1 ab 17.0 a 20.3 a 5.8 bc 677 ab
3-nodes 3.85 a 53 a 16.0 a 165 b 6.3 ab 734 a
Upper-shoot 3.63 a 53 a 151 a 16.1 b 6.7 a 721 a
Significance
Cultivar (C) ns ns b b > b
Cutting size (CS) ns bl ns ** bl bl
C x CS ns ns > ns ns ns

“Nutrient solution recommended by National Horticultural Research Station in Japan.
*Mean separation within columns by DMRT at p = 0.05 (n = 3). Data were collected at 20 days after cultivation.

ns,%™,

Nonsignificant or significant at p = 0.05, 0.01, or 0.001, respectively.
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