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Growth and Development of Watermelon Plants Grafted
onto Citrullus Rootstocks with Resistance to Fusarium Wilt
at Two Temperature Regimes
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Abstract. Growth response of ‘ Sambokkul’ watermelon grafted onto different rootstocks including 4 Cit-
rullus rootstocks and 3 other cucurbitaceous rootstocks was evaluated at two different temperature regimes.
Significant reduction in plant growth rate was observed in plants grown at low temperatures (LT) as com-
pared to those grown at normal or optimal temperatures. Relative growth reduction were 40~47% for vine
length, 39~51% for tota leaf area, 38~59% for shoot fresh weight, and 57~87% for plant dry weight,
respectively. Watermelon rootstock Pl 482322 showed comparable plant growth as the most popular root-
stock ‘Shintozwa even at LT. ‘ Sambokkul’ watermelon grafted onto watermelon hybrids, ‘Pl 271969 x Pl
296341 and ‘Pl 271769 x Calhoun Gray’, showed comparable plant growth as ‘FR Dantos bottle gourd
rootstock. Index of growth ability at LT, which was calculated on the basis of reduced rate of vine length,

dry weight and leaf area, was significantly high in C. martinezii,

‘Shintozwa’, Pl 482322, and ‘Pl 271769 x

Pl 296341 rootstocks (50% or higher) and low in own-rooted ‘Sambokkul’ or in watermelon plants on
‘Knight’ rootstock. Watermelon hybrids, ‘Pl 271969 x Pl 296341' and ‘Pl 271769 x Calhoun Gray’, showed
better or at least comparable growth at low temperatures as compared to ‘FR Dantos’, confirming the feasi-
bility of using watermelon rootstocks even in low temperature conditions.
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Fig. 1. Changes in air temperature under the cool and opti-
mum growing conditions.



gEagdy A% o5s 1 4949 o8 PuE e @ Aestlre] Agurs

Table 1. Effects of different rootstocks on the surviva rate and the shoot growth of grafted ‘ Sambokkul’ watermelon grown
for 30 days under optimal or low temperature condition.

_ Survial Vinelength (cm)  Leaf area(cm? - pl™%)  Shoot fresh weight (g - pl™%)
Rootstock or scion o
percentage (%)  OT* LT oT LT oT LT
Knight 100 2119b° 902a 244lab  969bc 1706 ab 69.8 bc
Pl 482322 100 2135a 926a 2,288ab 1,106ab 1625ab 774b
PI 271769 x Calhoun Gray 100 220.2a 946ab 2428ab 993 bc 1712 ab 65.4c
Pl 271769 x Pl 296341 100 2179a& 937a 2321ab  974bc 160.3b 68.3 bc
FR Dantos 100 2111b  839bc 2356 &  918bc 167.4 &b 72.0bc
Shintozwa 100 2114b 90.0ab 2235b 1,08lab 1804 a 95.7a
C. martinezi 100 2189ab 1039a 2523a 1,289a 1786a 106.2a
Watermelon seeding 100 1789c¢ 710c 1918¢c 782¢c 124.4c 49.6d
“Optimal temperature: Minimum air temperature of 16.4~24.1°C.
YLow temperature: Minimum air temperature of 9.0~14.5°C.
*Mean separation within columns by Duncan’s multiple range test at 5% level.
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Fig. 2. Effects of different rootstocks on dry weight of
grafted watermelon plants grown for 30 days under opti-
mal or low temperature conditions. *WS. Watermelon
seedling, KN: Knight, P4: PI 482322, PC: Pl 271769
x Cahoun Gray, PP. PI 271769 x PI 296341, FD: FR
Dantos, ST: Shintozwa, CM: C. martinezi.
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Fig. 3. Effects of different rootstocks on the photosynthesis
of grafted ‘Sambokkul’ watermelon grown for 30 days
under optimal or low temperature conditions. Vertical
bars represent mean + standard error. “See footnotes in
Fig. 2.
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Table 2. Effects of different rootstocks on the stomatal vapor conductance and transpiration rate of grafted ‘ Sambokkul’
watermelon plants grown for 30 days under the optimal or low temperature conditions.

Stomatal vapor conductance (molH,O - m2-s?)  Transpiration rate (mmolH,0 - m2- s

Rootstock

oT*? LT oT LT
Knight 0.49 ab* 0.13bc 7.28a 3.13abc
Pl 482322 0.76 a 0.19a 8.72a 3.99a
Pl 271769 x Calhoun Gray 0.78a 0.12bhc 879a 2.80 abc
Pl 271769 x Pl 296341 0.22b 0.16 ab 4.68b 345ab
FR Dantos 0.57 ab 0.12bc 751a 2.86 abc
Shintozwa 0.73a 0.16 ab 9.05a 3.70ab
C. martinezii 0.73a 0.09c 9.13a 221c
Watermelon seeding 0.53ab 0.10bc 6.96 ab 2.71bc

*Optimal temperature: Minimum air temperature of 16.4~24.1°C.

YLow temperature; Minimum air temperature of 9.0~14.5°C.

*Mean separation within columns by Duncan’s multiple range test at 5% level.
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Fig. 4. Amount of xylem sap from decapitated ‘Sam-
bokkul’ watermelon as influenced by rootstocks and
growing temperature conditions. Plants were grown under
optima and low temperature conditions for 30 days
before decapitation. Vertical bars represent mean + standard
error. “See footnotes in Fig. 2.
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Fig. 5. Index of growth ability at low temperature (IGALT)
in ‘Sambokkul’ watermelon grafted onto various root-
stocks. IGALT =[(VL1/VLor) + (DW1/DWor) + (LAL/
LAOT)]/3X 100, in which VL., DW., LA ae vine
length, dry weight and leaf area obtained under low tem-
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ature condition. Vertica bars represent mean + standard
error. “See footnotes in Fig. 2.
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