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Abstract. The interest in mini watermelon (Citrullus lanatus) with small fruits weighing 2-3 kg has increased by the
increasing trend in one-person households and consequent tendency to consume small meals. Watermelon grafting
onto cucurbit rootstocks is a very effective way to control soil-borne diseases, such as Fusarium wilt; however, this
practice negatively impacts the fruit quality. This study was conducted to investigate the growth, fruit set, and fruit
quality of mini watermelon grafted onto wild watermelon accessions (Citrullus spp.) resistant to Fusarium wilt. Five
watermelon accessions (Galactica, IT 208441, PI 482322, PI 500303, and PI 593358) were evaluated as rootstocks

for the mini watermelon “Ministar”

. Non-grafted “Ministar” and “Ministar” grafted onto “Shintozwa” (Cucurbita

maxima D. C. moschata D.) or “Bullojangsaeng” (Lagenaria leucantha) were used as controls. The roots of the
transplants grafted onto “PI 593358 and “Shintozwa” weighed more than those on other rootstocks. Additionally,
the transplants on “PI 593358 showed better growth and fruit set in the field than the other transplants. However,
the total soluble solid contents and fruit quality indices of the transplants on “PI 593358 and “Shintozwa” were
lower, whereas the total fruit quality index of those on “PI 482322 was higher. Thus, the wild watermelon acces-
sions tested can potentially be used as basic germplasm for developing watermelon rootstocks instead of cucurbit
rootstocks. The most promising accession for this purpose was found to be “PI 482322

Additional key words : Citrullus lanatus, Citrullus lanatus, fruit quality, graft compatibility, scion
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Table 1. Citrullus accessions used as rootstocks in the experiments.

Accegsion/ Definition Origin R?sistance to ]

cultivar Fusarium oxysporum
(gelt?ﬁiscg) Citrullus lanatus Turkey RY
1T 208441 Citrullus lanatus Unknown R
PI 482322 Citrullus amarus Zimbabwe R
PI1 500303 Citrullus amarus Zambia R
PI 593358 Citrullus lanatus China R
Bullojangsaeng Lagenaria leucantha Korea R
Shintozwa Cucurbita maxima D. X C. moschata D. Korea R
Ministar Citrullus lanatus Korea -

“The disease resistance of watermelon accessions was the results reported by Kim et al. (2018).
*R, MR, and S mean resistant, moderately resistant, and susceptible, respectively.
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Fig. 1. Changes in daily maximum (max), mean, and minimum (min) air temperature (A), root-zone temperature (B), relative humidity (C),

and daily light integral during the cultivation.
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Table 2. The growth of Citrullus accessions at 7" day after sowing.

Accession/ H};pocotyl Length of  Width of Lepgth/
cultivar ength cotyledon  cotyledon width
(cm) (cm) (cm) of cotyledon
Galactica 3.58cd” 2.50e 1.58¢ 1.58bc
IT 208441 4.20b 3.28d 2.18d 1.51c
PI 482322 3.62¢ 2.72¢ 1.72¢ 1.58bc
PI 500303 4.72a 3.60c 2.40c 1.50c
PI 593358 3.53cd 4.30b 2.78b 1.55¢
Bullo- 5 364 4.78a 2.58¢ 1.85a
jangsaeng
Shintozwa 3.58cd 5.02a 3.06a 1.64b

“Different letters indicated a significant difference within the
column at the P<0.05 according to Duncan’s multiple range test
(n=5).
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| I1T208441

P1482322

PI1500

303

P1593358 Bullojangsaeng Galactica Ministar

Galactica P1482322

Fig. 2. The seeds (upper) and seedlings (down) of Citrullus accessions at 7" day after sowing.

Table 3. The growth of watermelon transplants influenced by Citrullus rootstocks.

Stem diameter Fresh weight Dry weight
Rootstock }I: lgnt No. of  Leafarea SPAD (mm) (2 & Y () eh
. eight 2 g g
or scion leaves (cm?) value -
(cm) Rootstock Scion Shoot Root Shoot Root
Galactica 9.9b” 4.3b 62.75bc 38.4b 3.51bc 2.92bc 3267d  0.538c 0421b  0.041c
IT 208441 12.6b 5.0ab 66.57bc 44.2b 3.52bc 3.00bc 3.902cd 0.693bc  0.519b  0.049bc
PI 482322 10.4b 5.0ab 63.18bc 40.9b 3.16¢cd 2.72¢cd 3370d  0.507c 0.450b  0.034c
PI1 500303 12.1b 5.3ab 75.55b 38.6b 2.95d 2.95bc 4.321bc  0.794bc  0.568b  0.050bc
PI 593358 16.5a 6.0a 103.96a 40.8b 4.06a 3.44a 6.111a  1.222a 0.763a  0.087a
Bullojangsaeng 12.5b 4.7b 75.35b 38.8b 3.97ab 3.28ab 5.058b  1.265a 0.535b  0.065b
Shintozwa 10.2b 4.3b 59.12¢ 42.4b 4.09a 2.45de 4.764b  0.989ab  0.527b  0.081a
Ministar 6. 5¢ 3.0c 33.15d 51.0a 2.13e 2.13e 1.672¢  0.147d  0.179¢  0.007d
(non-graft)

“Different letters indicated a significant difference within the column at the P<0.05 according to Duncan’s multiple range test (n=3).
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Fig. 5. The root of Citrullus rootstocks after planting.
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Table 4. Fruit mass, fruit length and width, flesh thickness, and total soluble solids (TSS) of watermelon influenced by Citrullus rootstocks.

Rootstock Fruit mass Fruit .F ruit _ Flesh TSS
(kg/plant) length (cm) width (cm) thicknesss (mm) (°Brix)
Galactica 3.3a 20.5a 17.6a 8.1a 14.1ab
IT 208441 2.6a 18.7a 16.6a 6.7a 13.4a-c
PI 482322 2.7a 17.9a 16.0a 7.1a 13.3bc
PI 500303 3.4a 20.3a 17.6a 8.9a 13.6a-c
PI 593358 3.3a 18.8a 17.0a 7.6a 13.1c
Bullojangsaeng 3.6a 20.7a 18.0a 7.7a 14.0a-c
Shintozwa 3.0a 19.8a 17.3a 8.1a 13.1c
Ministar (non-graft) 2.7a 19.3a 17.8a 7.5a 14.3a

“Different letters indicated a significant difference within the column at the P<0.05 according to Duncan’s multiple range test (n=6).
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Table S. The sensory characteristics of watermelon influenced by Citrullus rootstocks.

Slg obE St ojE
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&

Rootstock Sweetness Texture Flavor Overall acceptance
Galactica 5.71a 5.71a 5.93ab 5.86ab
IT 208441 5.89a 5.54a 6.07a 5.79ab
PI1 482322 5.93a 5.75a 6.14a 6.18a
PI 500303 4.14bc 5.14a 4.89¢ 4.64cd
PI 593358 3.89¢ 4.46a 4.57c 4.54d
Bullojangsaeng 5.50a 5.18a 5.43a-c 5.46a-c
Shintozwa 5.07ab 5.36a 5.18bc 5.32a-d
Ministar (non-graft) 5.46a 4.79a 5.43a-c 5.18b-d

“Different letters indicated a significant difference within the column at the P<0.05 according to Duncan’s multiple range test (n=6).
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