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Growth Characteristics of Small and Medium Type Watermelon
According to Number of Stem Training and Position of Fruit Setting in the
Winter Season

So-Hui Kim, Gyeong-Lee Choi*, Su-Hyun Choi, Mi-Young Lim, and Ho-Jeong Jeong
Protected Horticulture Research Institute, NIHHS, RDA, Haman 52054, Korea

Abstract. This research was carried out to find the proper number of stem training and position of fruit setting that can
be stably produced for the cultivation in small and medium types of watermelon during winter. The treatments for the
number of stem training were 2-, 3-, 4-stems, respectively. Growth characteristics (plant height, stem diameter, no. of
node, etc.) by number of stem training were higher in 2-stem than in 3-4-stem. However, Fruit characteristics such as
weight, length, width were high in the 4-stem. There is no significant difference between the soluble solids and fruit
setting rate depending on the stem training. The position of fruit setting were three points: 2nd, 3rd, 4th female flower
positions. The fruit setting is one fruit per plant. The average fruit setting nodes of 2™, 3 and 4™ female flowers were
11.5, 15.8 and 23.1 nodes, respectively. The 4™ female flower was 0.8 kg heavier than 2™ female flower because of its
increased weight as position of fruit setting was higher. However, the soluble solids decreased as the position of fruit
setting increased, with the second female flower being 1.3°Bx higher than the 4" female flower. The Fruit setting rate
was no significant difference. Considering the growth and fruit characteristics, it is believed that the small and
medium-sized watermelon in winter will have a high quality production of watermelon when the stem training is 3-stem
and the position of fruit setting is 3™ female flower. However, it is thought that additional studies are needed to stabilize
the income of watermelon-growing farms, such as planting distance and adhesion of small and medium-sized varieties.

Additional key words : cultivation without heating, forcing culture, plastic greenhouse, pistillate
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Table 1. Pollination, harvest date and fruit maturation period by number of stem training.
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Fig. 1. Daily temperature and relative humidity (RH) of tunnel and external during winter cultivation period.
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Table 2. Growth characteristics of ‘BlackRuby’ watermelon by number of stem training.

Training method Plant height Stem diameter No. node
(cm) (mm)
2-Stem 335.5 & 54 a 329 a
3-Stem 3182 a 46 b 304 a
4-Stem 328.1 a 53 a 295 a

“Mean separation within columns by Duncan’s multiple range test (P < 0.05, n=15).
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Fig. 2. Fresh and dry weight of stem and leaf by number of stem training. Bars indicate standard error. Mean separation within columns by Duncan’s

multiple range test at P < 0.05.
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Table 3. Fruit characteristics of ‘BlackRuby’ watermelon by number of stem training.

Training method Fruit length Fruit width Rind thickness Fruit setting rate
(mm) (mm) (%)
2-Stem 196.6 b* 1883 b 109 b 877 a
3-Stem 200.5 b 198.1 ab 119 ab 96.3 a
4-Stem 216.6 a 2069 a 13.0 a 91.1 a

“Mean separation within columns by Duncan’s multiple range test (P < 0.05, n=36).

Table 4. Pollination, harvest date and fruit maturation period by position of fruit setting.

Fruit maturation period

Pistillate position

Pollination Harvest (day)
2nd 25-Feb 5-Apr +39
3rd 2-Mar 11-Apr +40
4th 4-Mar 16-Apr +43
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Fig. 3. Soluble solids and fruit weight by number of stem training. Bars indicate standard error. Mean separation within columns by Duncan’s multiple
range test at P < 0.05.

Table 5. Growth characteristics of ‘BlackRuby’ watermelon by position of fruit setting.

Pistillate position Plan(tcr}:;lght Sten}rflina;neter No. node No. no;ioeSif[)if)fultmg
2nd 2757 b 47 a 292'b 115 ¢
3rd 3558 a 50a 355 a 158 b
4th 359.3 a 52a 380 a 231 a

“Mean separation within columns by Duncan’s multiple range test (P < 0.05, n=15)..
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Fig. 4. Fresh and dry weight of stem and leaf by position of fruit setting. Bars indicate standard error. Mean separation within columns by Duncan’s
multiple range test at P < 0.05.
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Table 6. Leaf characteristics of ‘BlackRuby’ watermelon by position of fruit setting.
Pistllate position Leaf length Leaf width Leaf z;rea LAI
(cm) (cm) (crr?)
2nd 203 & 187 b 2457 b 1.8 b
3rd 226 a 29 a 3764 a 29 a
4th 220 a 186 b 2585 b 25a

“Mean separation within columns by Duncan’s multiple range test (P < 0.05, n=15).

Table 7. Fruit characteristics of ‘BlackRuby’ watermelon by position of fruit setting.

Pistillateposition Fruit length Fruit width FSI Rind thickness Fruit setting rate
(mm) (mm) /W) (mm) (o)
2nd 193.0 &* 1812 a 1.06 a 11.0 ab 857 a
3rd 208.6 a 190.7 a 1.09 a 118 a 952 a
4th 209.4 a 186.4 a 1.13 a 99 b 75.7 a
“Mean separation within columns by Duncan’s multiple range test (P < 0.05, n=36).
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Fig. 5. Soluble solids and fruit weight by position of fruit setting. Bars indicate standard error. Mean separation within columns by Duncan’s multiple

range test at P < 0.05.
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