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Effects of rootstocks on growth and development, and
yield of Japanese cucumber
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ABSTRACT: Using resistant rootstock is a method to reduce soil borne disease infection in Japanese cucumber.
However, some rootstocks may affect growth and development of the scion. The object of this research was to
determine the effects of rootstocks on growth and development, and yield of Japanese cucumber. There were four
treatments, including non-grafted Japanese cucumber (control), Japanese cucumber grafted on Japanese cucumber
rootstock (comparison), Japanese cucumber grafted on bottle gourd rootstock, and Japanese cucumber grafted on
angled loofah rootstock. When the grafted seedlings had 2-3 true leaves, they were transplanted into the field at Mae
Hia Agricultural Research, Demonstrative, and TrainingCenter, Chiang Mai. Growth, flowering, and number of fruits
of the Japanese cucumber plants were recorded during December 2012 to March 2013. The results showed that plant
height and leaf sizes of Japanese cucumber grafted on bottle gourd rootstock were similar to those of the control and
the comparison but bigger than those of the plant grafted on angled loofah rootstock. Moreover, the plant grafted on
bottle gourd rootstock had the highest of total number of flowers, number of female flowers, and number of lateral
stems, which were significantly higher than those of the plant grafted on angled loofah rootstock. The control plant
had the highest percentage of female flowers among all the treatments, but had number of fruits per plantsimilar to
other treatments. The fruit of Japanese cucumber grafted on angled loofah rootstockwere shorter than the control.
It can be concluded that using bottle gourd rootstock caused no negative effects on growth and development, and
yield of Japanese cucumber.

Keywords: Japanese cucumber, rootstock, scion, growth and development
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Table 1 Height of Japanese cucumber plants grafted on different cucurbit rootstocks after transplanting

Plant height+SE(cm) in each week after transplanting

Rootstocks - " - - B N B N
1 2 3 4 5 6 7 8
Non-grafted (control) 8.2a 10.2 a 12.6 14.5 29.9a 62.2 a 98.2 a 126.3 a
+0.14 +0.14 +0.23 1222 1474 +7.30 +7.66 +6.60
Japanese cucumber 8.1a 10.3a 13.9 18.9 32.2a 64.5a 96.9 a 1241 a
+0.07 +0.18 +0.33 +0.81 £2.02 +4.39 +6.91 +9.28
Bottle gourd 6.5ab  8.2b 12.8 174 298a 623a 982a 124.0a+
+0.56 +0.66 +0.96 +1.81 +4.18 +8.25 +13.17 14.25
Angled loofah 6.1b 8.3b 11.4 13.8 17.9b 306b 54.7b 73.6
+0.82 +0.69 +1.23 +1.73 296 +9.59 +18.34 b+19.58
CV (%) 18.3 14.4 14.7 23.8 29.6 31.0 28.6 24.0

"Means followed by different characters within the same column were significantly different by Duncan test at p= 0.05;

"Means were not significantly different by ANOVA at p = 0.05; SE = Standard error of mean

Table 2 Length of the most recently mature leaf (MRML) of Japanese cucumber plants grafted on different

cucurbit rootstocks after transplanting

MRML length +SE(cm) in each week after transplanting

Rootstocks - - - - - - - -

1 2 3 4 5 6 7 8
Non-grafted (control) 3.0 a 3.8a 55ab 79a 12.4a 18.6a 20.5a 18.0a
+0.34 +0.22 +0.37 +0.43 +0.61 +1.00 +1.14 +0.63
Japanese cucumber  3.0a 3.5ab 6.7 a 7.8a 12.5a 16.9 a 19.1a 18.4a
+0.38 +0.18 +0.39 +0.32 +0.18 +0.33 +0.26 +0.38
Bottle gourd 2.5ab 3.0b 6.1a 8.1a 11.8a 15.8 a 16.5a 16.5a
+0.32 +0.32 +0.52 +0.40 +1.33 +1.98 +2.27 +1.36
Angled loofah 1.8b 2.9b 4.4b 53b 7.0b 81b 10.6b 12.5b
+0.19 +0.24 +0.30 +0.39 +1.02 +1.91 +2.50 +2.06

CV (%) 22.9 15.7 15.9 12.8 21.0 23.5 22.2 14.5

" Means followed by different characters within the same column were significantly different by Duncan test at p= 0.05;

SE = Standard error of mean
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Table 3 Width of the most recently mature leaf (MRML) of Japanese cucumber plants grafted on different

cucurbit rootstocks after transplanting

MRML width +SE(cm) in each weekafter transplanting

Rootstocks p” —~ - - - - - -

1 2 3 4 5 6 7 8
Non-grafted (control) 3.5 4.5 6.6ab 9.5a 13.7 a 19.6a 21.9a 22.1a
+0.34 +0.22 +0.34 +0.67 +0.80 +1.22 +1.23 +0.56

Japanese cucumber 3.6 4.2 7.7a 9.7 a 14.1a 18.3a 20.8a 22.0a
+0.17 +0.13 +0.41 +0.71 +1.13 +1.30 +0.97 +0.67

Bottle gourd 3.4 4.3 7.3a 9.7a 13.0a 17.5a 18.2ab  20.2a
+0.34 +0.33 +0.53 +0.73 +1.39 +2.16 +2.34 +1.55
Angled loofah 3.0 4.3 5.5b 6.2b 7.7b 9.2b 13.4b 16.0b
+0.27 +0.18 +0.28 +0.33 +1.00 +1.99 +2.80 +2.12

CV (%) 19.3 11.9 13.3 16.1 20.3 23.8 21.8 13.8

" Means followed by different characters within the same column were significantly different by Duncan test at p= 0.05;

" Means were not significantly different by ANOVA at p = 0.05; SE = Standard error of mean

Table 4 Number of lateral stems and floral sex expression of Japanese cucumber plants grafted on

different cucurbit rootstocks

Percentage of
No. of female

No. of lateral Total No. of flowers female
Rootstocks N A flowers
stems+SE +SE(flowers/plant) . flowers+SE(% of
+SE(flowers/plant) N
total)
Non-grafted (control) 7 +1.72 ab 50+5.37 b 32 +3.26 ab 67 + 8.66 a
Japanese cucumber 4 +1.05b 70 £8.91 ab 30 £ 2.67 ab 45+572b
Bottle gourd 12+£2.59 a 86 +8.63 a 36+3.44a 43+1.79b
Angled loofah 3+1.83b 55+12.42 b 21+588b 31+841b
CV (%) 64 32 30 32

" Means followed by different characters within the same column were significantly different by Duncan test at p= 0.05;

SE = Standard error of mean

Table 5 Yield and fruit size of Japanese cucumberplants grafted on different cucurbit rootstocks

Rootstocks Yield (fruits/plant)™ Fruit length +SE (Cm)* Fruit weight +SE (g/fruit)
Non-grafted (control) 9 21.2+0.67 a 166.80 £ 10.92 a
Japanese cucumber 9 20.7 £ 0.69 a 160.38 £+ 7.11 ab
Bottle gourd 8 20.9+1.01a 162.44 = 9.47 ab
Angled loofah 6 16.9+1.34Db 134.75+ 9.59b
CV (%) 44.6 10.0 13.03

" Means followed by different characters within the same column were significantly different by Duncan test at p= 0.05;

" Means were not significantly different by ANOVA at p = 0.05; SE = Standard error of mean



