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Seedling Qualities of Watermelon as Affected by Different Raising Seedling
Period and Growth Characteristics after Planting
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Abstract. This study was carried out to establish qualities of watermelon seedling (Citrullus lanatus) according to
raising seedling period (RSP; 40, 45, 50, 55, 60, and 65 days) and was carried out to investigate growth characteris-
tics after planting of the seedlings. In seedling qualities according to RSP, Plant height, stem diameter, leaf area of
seedling with RSP 65 treatment were significantly increased. Fresh and dry weight in the above of corp showed a
significant difference among the seedlings with RSP 40-45, RSP 50-60 and RSP 65 treatment, and that in of root
were significantly higher in the seedlings with RSP 40, 45, 65 treatments than with other RSP treatments. S/R ratio
was lower in the seedlings with RSP 40 and 45 treatments than with other RSP treatments. RSP affected to the leaf
area and S/R ratio of seedling. After 11 weeks after planting of a various seedlings, except that height and node num-
ber of plant with 45 RSP treatment was lower than other RSP treatments, other growth characteristics were not sig-
nificantly different amon RSP treatments. Leaf area, fresh weight, dry weight and S/R ratio were lowest in plant with
RSP 65 treatment. Relative growth rate and net assimilation rate of planted watermelon tended to decrease and leaf
area ratio was continuously increased until 9th week in the all treatments. The lighter and heavier fruit were pro-
duced in plants with RSP 40 and RSP 65 treatments (9.7 kg and 9.9 kg) and in RSP 50 and RSP 55 treatments (both
11.0kg), respectively. Fruit sugar contents was highest in fruit with RSP 45 treatment, and was lowest in RSP 50 and
RSP 60 treatments. RSP showed a polynomial regression relation with the increment of fruit weight and the weight
of harvested fruit. Considering the increment and weight of fruit, the most for RSP of watermelon seedling for plant-

ing were 50-55 days.
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Table 1. Growth characteristics of watermelon seedlings as affected by raising seedling period.

Raising

Stem diameter (mm)

seedling period Plant height Node number Lee;f area
(days) (cm) Stock Scion (No.) (cm“/plant)
40 8.5b* 63a 48 a 340 81.5b
45 89b 6.1a 48a 400 799 b
50 7.8b 6.1a 44b 40b 120.8 ab
55 8.6b 62a 5.0a 36D 94.0b
60 82b 6.0a 47 a 4.4 ab 958 b
65 226a 63a 45D 5.6a 1745 a

“The means within columns sharing the same letter are not significantly different by Duncan’s multiple range test at P < 0.05.

Table 2. Fresh and dry weight of watermelon seedlings as affected by raising seedling period.

Raising Fresh weight (g/plant) Dry weight (g/plant)
seedling S/R ratio
period Shoot Root Total Shoot Root Total (C/D)
(days) (A) B) (A+B) © (D) (C+D)
40 7.10¢ 1.50 a 8.60 bc 1.25¢ 0.37a 1.62 ¢ 342¢
45 6.87 ¢ 1.32 ab 8.19 ¢ 1.30 ¢ 0.35 ab 1.65¢ 3.76 ¢
50 8.89b 1.14b 10.03 b 1.78 b 0.32b 2.10b 5.66b
55 822Db 1.59a 9.81b 1.68 b 0.34 ab 2.02b 4.90 be
60 8.39b 093 b 9.32b 1.92b 028 b 220b 6.80 ab
65 16.07 a 1.85a 1792 a 338a 040a 378 a 847 a

“The means within columns sharing the same letter are not significantly different by Duncan’s multiple range test at P < 0.05.
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Fig. 1. Regression equation between raising seedling period and
leaf area (A), dry weight (B) of watermelon seedlings. Vertical
bars represent the standard error of the mean (n = 10).
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Table 3. After planting watermelon seedlings affected by raising seedling period, height, node number, leaf area of plant grown under

greenhouse for 11 weeks.

Raising seedling Plant height Node number Leaf area
period (days) (cm) (No.) (cm?/plant)
40 529.7 ab* 57.0a 10,659.3 ab
45 4545b 482b 11,5399 a
50 537.7 ab 52.8 ab 11,466.8 a
55 562.5a 55.5ab 12,7203 a
60 566.6 a 585a 8,7499 b
65 529.6 ab 51.3 ab 8,643.3 b

“The means within columns sharing the same letter are not significantly different by Duncan’s multiple range test at P < 0.05.

Table 4. After planting watermelon seedlings affected by raising seedling period, fresh and dry weight, S/R ratio of plant grown under

greenhouse for 11 weeks.

. Dry weight
i Fresh weight lant
Raising ght (¢/plant) (¢/plant) S/R ratio
seedling period C/D
(days) Shoot Root Total Shoot Root Total (C/D)
(A) (B) (A+B) ©) D) (C+D)
40 1245.8 ab” 173 a 1,263.1 b 167.3 ab 29c¢ 170.2 ab 57.7 ab
45 1297.5 ab 13.5b 1,311.0 ab 1859 a 28¢ 188.7 a 66.4 a
50 1223.3 ab 175a 1,240.8 b 1819 a 44a 186.3 a 413 b
55 1484.5 a 16.5 ab 1,501.0 a 1953 a 35b 198.8 a 55.8 ab
60 1153.0b 153 ab 1,168.3 b 148.5b 26¢ 151.1b 57.1 ab
65 1084.5b 13.3b 1,097.8 b 1422 b 29c¢ 145.1b 49.0b
“The means within columns sharing the same letter are not significantly different by Duncan’s multiple range test at P < 0.05.
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Fig. 2. Change of dry weight (A) and S/R ratio (B) of water-
melon plant after planting seedlings affected by raising seed-
ling period (days). Vertical bars represent the standard error of
the mean (n = 5).
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Fig. 3. Change of relative growth rate (RGR, A), Leaf area ratio
(LAR, B), and net assimilation rate (NAR, C) of watermelon
plant after planting watermelon seedlings affected by different
raising seedling period (days).
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Table 5. Fruit characteristics of matured watermelon affected by raising seedling period.

see dfl{ierlli:ggrio d Fruit weight Fruit length Fruit diameter ~ Fruit shape index  Peel thickness Sugar cgntents
(days) (kg) (L, cm) (D, cm) (L/D) (mm) (Brix)
40 97c¢ 30.6b 243D 126a 124 ¢ 11.78 b
45 103 b 30.6 b 25.1a 1.22¢ 139a 12.08 a
50 110a 319a 256a 125b 125¢ 11.18 ¢
55 11.0a 319a 256a 1.25b 13.0b 11.83 a
60 10.7 ab 326a 252a 129a 1290 11.18 ¢
65 99¢ 293¢ 2340 1.25b 125¢ 1145b

“The means within columns sharing the same letter are not significantly different by Duncan’s multiple range test at P < 0.05.
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Fig. 4. Regression equation between raising seedling period and
increment of watermelon weight (A) and the matured fruit
weight (B). A values are fruit weight measured at 11th week

minus the fruit weight measured at 5th weeks after planting.
Vertical bars represent the standard error of the mean (n = 5).

A, 4087} 659 HE FASH AEAS oA HA
th 53], 504 BE A2 AEAe] FAAA sFAl
E 45kgo® 7P 7SI, 409, 659 BE AAE
25A 0] oA 27} 4.8kg, 4.9kgOE 55U Ho| 4
EAE AYstae FASTAE vAA). olelg A
£ aEehd 402 B o6sd BE B § RS AT
o o] thE Azol] Blg] =AY wgE Ao=
A7 53], 659 HE AR A=Ale 80 ¥
2} e o] Z7] vtz Wik 2 Bl
o] a1, old wE} w2 FFPI sHoRE TRt
5 gAdko] Ygkil(Fig. 24) IR F3PIE Fuj
T Aol vltjge] AS Ao= AyztEt

olol] wE} SH A, Bl ody) G & AEA
2 vidi 9 e A FA) 2 SFEAe A 5ol
WAy} SRES A vt e Ags) FAI9} g &
A JERHA] SAXTHAEIAA). SRR SHYEG= 3
A HiEE y=-0.008x>+0.812x — 15.128 (R>=0.765"),
43 I A9 y=-0.008x+0.823x — 10.903 (R>=
0.9667)2] tFe}l 37 IAE YERNSItKFig. 4AS}t B).
2 F Sl w82 A9t 51990 HellA Hld
gt s B FAVE 7P =4 JEldEd ole
5093 559 Helld 7R FAR wkde] Aike A
(Table 5)2} LAIGIATE. 22} Lee2} Kim(1999)2] A

62

T ARl Fe SH 459 ErfE Bex 8ol
e 279} Kim 5(1999)8] 7oA S5 A5 45
d Bl 60¥ B T ErfE E Y Aolrt gt
= Aol ti Aol A9E el SRR o]
= AE TR, AYY BE Zold w2 2 iy F
djele] o] T thdst a9lo] e 4= A3l Leskovar
T(1991)8] A7l FY AEolefe A7 2 AWy &%
o] Tkt aRlol| ofsf A B efo] Wi 4 Qlvhe
ATE 3eeA 3% SH Ado) = FA & A 3
7, B9 71E 5 B30l Wl A "aesk Zog

SRS

9}
7 Hol A Ao|7t FA & Fuke] S F B 5
doll wX= FFS FHEtuAt T SH Y5
of W2 Hol AFAA 24, A ¢ gude 65Y
HolMe fosl =tk 5o AR Al 2 A
B2 40459 B, 50-60¥ H, 659 B

ol2 Jehgth. 1gla AEREE 659 B9} 40-45Y
BolA froJsHl =skth Hol S/RES 40-459 EoA
sl Stk §E d4E Hel w92 SRE&H
AoPdAs VERQITE S B Y5 e gt 5o A
2115 T AEAY 24 2 niogs 459 5HE ARE
AEA A A RS ALfsiaL HEE 1 Fo$ Apol
7t YA odth. AlEAl] JuA, AT, AES, S/
RE&2 65¢ HE A5 AEAA 7P Witk g4
T AAET 538 e AETElA SoRe
AR Rt 18al JUAES B AEllA
42 & AR sttt ekt o] A= 40
I} 659 Hollx ik FdlA ZH2F 9.7kgd} 9.9kgS
2 7P, 5093 55 HollA 11.0kgSE F-ASIch
T 459 BollA Ak FAOA 12.1BrixE 7FY =
ar, 5097 600 EolA 11.18Brix= 7FF Rttt 2}
% S5 44 A uuE) Aes 3 FAlC fes
tje}t 39 #AE JeRiSITh webd 24 wigiEs) s
I FAE 18] & of FEke] ARt S8 Y= 50-55
A HE Azted)

X

FAFAN: JNYIE, SEokE, GUAE
Ab A
B ATE FURNNEY SRR A9
o) =

Protected Horticulture and Plant Factory, Vol. 26, No. 2, 2017



o)

Literature Cited

Bae, E.J. 1999. Growth control of vegetable seedlings by plant
growth retardant and UV light treatment. PhD Diss. Kyung
Hee Univ., Seoul, Korea.

Choi, Y.H., J.L. Cho, H.C. Rhee, J.K. Kwon, J.H. Lee, and
D.K. Park. 2002. Effect of seedling age on growth and yield
of tomato and cucumber in forced culture. J. Korean Soc.
Hortic. Sci. 43:681-685.

Huang, Y., H. Wang, and T. Sheen. 1999. Influence of plug
cell modification on the pan root and growth of tomato
(Lycopersicon esculentum Mill. cv. Hawlien-Yasu No.5). J.
Chinese Soc. Hortic. Sci. 45:192-202.

Ibrahim, H.M., F.O. Olasantan, and R.O. Oyewale. 2013. Age
of seedling at transplanting influenced growth and fruit
yield of sweet pepper (Capsicum annuum L. cv. Rodo). Net
J. Agri. Sci. 1:107-110.

Kim, J.S. 2015. Present studies and development plan of veg-
etable seedling industry in Korea. Master's thesis. Konkuk
Univ., Seoul, Korea.

Kim, S.J., M. Lee, and C.K. Kang. 1998. Effects of seed
treatment with triazole chemicals on emergence, seedling
growth, and adventitious rooting of gourd. J. Korean Soc.
Hortic. Sci. 39:140-144.

Kim, Y.B., Y.H. Hwang, and W.K. Shin. 1999. Effect of root
container size and seedling age on growth and yield of
tomato. J. Korean. Soc. Hortic. Sci. 40:163-165.

Korea Rural Economic Institute (KREI). 2011. Current Status
and Development Strategies of Seedling Production. pp. 17.
(in Korean)

Lee, HK., M.H. Lee, G.S. Park, EM. Lee, N.B. Jeon, S.D.
Seo, P.H. Cho, Y.S. Kim, S.E. Kim, and S.K. Cho. 2015.
Effect of seedling type and early transplanting of summer
grown seedling on the growth and yield of tomato. J.
Korean Org. Agri. 23:59-66.

Lee, JJW. and K.Y. Kim. 1999. Effect of seedling age and
transplanting depth on growth and yield of tomato. J.
Korean Soc. Hortic. Sci. 40:412-415.

Lee, J.W,, Y.C. Kim, Y.A. Jang, and C.H. Chun. 2013. Seed-
ling raising technology of vegetable, p. 127-133. In: Korean

Ao -A =25, M26d M2 20174

A=

A 34 5SS

Society for Horticultural Science (ed.) History of Korea hor-
ticulture. (in Korean)

Leskovar, D.I., D.J. Cantliffe, and P.J. Stoffella. 1991. Growth
and yield of tomato plants in response to age transplant. J.
Amer. Soc. Hortic. Sci. 116:416-420.

Ministry of Agriculture, Food and Rural Affairs (MAFRA).
2014. Study on establishing and legislating seedling man-
agement system for protection and development of seedling
industry. Sejong, Korea. (in Korean)

Park, Y.J., B.H. Kang, K.Y. Jung, and J.K. Lee. 2006. Effect of
triazole plant bioregulators on seedling growth of ‘Honey
moon’ watermelon. Thesis Collection of Life Science &
Research, Kyung Hee Univ. 25:22-28.

Rural Development Administration (RDA). 2012. Analysis
standard for research in agricultural science and technology.
pp- 503-504. (in Korean)

Shin, Y.A., K.Y. Kim, Y.C. Kim, T.C. Seo, J.H. Chung, and
H.Y. Park. 2000. Effect of plug cell size and seedling age on
seedling quality and early growth after transplanting of red
pepper. J. Korean Soc. Hortic. Sci. 41:49-52.

Sun, E.S., HM. Kang, Y.S. Kim, and L.S. Kim. 2010. Effects
of seed soaking treatment of diniconazole on the inhibition
of stretching of tomato and cucumber seedlings. J. Bio-
Environ. Control 19:55-62.

Weston, L.A. and B.H. Zandra. 1989. Transplant age and N
and P nutrition effects on growth and yield of tomatoes.
HortScience 24:88-90.

Yu, Y.M., J.W. Lee, K.Y. Kim, Y.C. Kim, S.G. Lee, T.C. Seo,
and H.K. Yun. 2002. Effect of seedling age and plug cell
size on seedling quality, lateral vine development, and yield
in white-spine cucumber. J. Korean Soc. Hortic. Sci. 20:5-9.

Yun, HK., T.C. Seo, J.W. Lee, and E.Y. Yang. 2007. Effect of
triazole growth regulator treatment on the growth of plug
seedling and yield of tomato. J. Bio-Environ. Control
16:205-209.

Zhang C.H., I.J. Chun, Y.C. Park, and I.S. Kim. 2003. Effect
on the inhibition of over-growth of plug seedling by tri-
azole-type growth regulator treatment. J. Bio-Environ. Con-
trol 12:139-146.

63



