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Effects of Root Zone Volume on the Growth of the Main and Lateral Shoot in Gypsophila
paniculata L., Dianthus caryophyllus L. and Dendranthema grandiflora Kitamura.

Tanjuro Goto, Yoshihiro Kageyama and Kuniyoshi Konishi
(Department of Eco-physiology for Crop Production)

The effect of root zone volume on the growth of main and lateral shoot were studied
for Gypsophila paniculata L., Dianthus caryophyllus L. and Dendranthema grandiflora
Kitamura. Cell trays of four cell sizes (cell volume ; 6,12,21,63 cm?) were used. One
cutting was planted in each cell, and after rooting the experiments were started. At the
same time twelve cuttings of each species rooted in 12 cm? cell were transplanted into
wooden containers (38880 cm?®) for control. Ten days after the start of the experi-
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compared with after 20 days in Dianthus and Dendranthema. The leat area was highest

for plants grown in the wooden container (control). Growing in small cells significantly
reduced the shoot and root dry weight. However, the root zone volume had little effect
on the root : shoot ratio.

The total number of lateral shoots, node number and total fresh weight were signifi-
cantly increased with increases in root zone volume. In Dendranthema the lateral shoots
had a strong tendency to elongate from almost all nodes even in the smallest root zone
volume of 6 cm?®. In Gypsophila and Dianthus, the number of lateral shoots increased
significantly with increases in the root zone volume. The strongest effect of root zone
volume on main and lateral shoot growth was observed in Gypsophila. The results
showed that in all the species, a root zone volume of 12~21 cm?® was optimal for
transplant production using cell trays.

Key words : root zone volume, cell tray, vegetative propagation plant, root : shoot ratio,
lateral shoot number
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Table 1  Characteristics of cell trays used for all exper-
iments
Number Cell size Cr9ss-
of cells Upper area  Depth Volume sectional

{em?) (em) (em®) shape
448 3.1 2.4 6 round
220 4.5 3.5 12 round
128 9.0 4.8 21 square
72 16.0 5.5 63 square

control 2160.0 18.0 38880 rectanglar
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Fig. 1 Effect of root zone volume on the stem length of

Gypsophila paniculata L.
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Fig. 2 Effect of root zone volume on the leaf area of
Gypsophila paniculata L.

Table 2 Effect of root zone volume on the shoot and
root dry weights and the root : shoot ratio at
harvest time in Gypsophila paniculata L.,
Dianthus caryophyllus L. and Dendranthema
grandiflora Kitamura®

Number St\lx?;tgl?tr Y R“?gitg(}ilrty Root : ghoot
of cells ratio
(g) (g)
Gypsophila paniculata
448 0.31c” 0.033c 0.105a
220 0.61bc 0.047c 0.077a
128 0.64bc 0.076b 0.118a
72 0.90b 0.118a 0.131a
control 3.80a o —
Dianthus carvophyllus
448 1.15b 0.025¢ 0.040a
220 1.40b 0.037bc 0.028a
128 1.76b 0.045b 0.026a
72 2.44b 0.088a 0.036a
control 7.92a S —
Dendranthema grandiflora
448 0.43d 0.074c 0.172b
220 0.71cd 0.124bc 0.174b
128 1.08¢ 0.189b 0.175b
72 1.85b 0.410a 0.222a
control 4.21a — B

a) Dendranthema and, Gypsophila and Dianthus were
harvested on days 56 and 70 after planting, respectively

b) Mean separation within columns by Duncan’s multiple
range test, P<0.05

¢) Not determined
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Fig. 3 Effect of root zone volume on the stem length of
Dianthus caryophylius L.

Table 3 Effect of root zone volume on the lateral shoot growth at harvest time in
Gypsophila paniculata L., Dianthus caryophyllus L. and Dendranthema grandi-

flora Kitamura®

Number Lateral shoot Lateral shoot Node Total lateral shoot
of cells number length (cm) number fresh weight ( g /plant)
Gypsophila paniculata
448 2.2d» 7.4¢ 4.9a 0.65¢
220 3.5¢ 10.5bc 6.5b 1.70bc
128 4.0c 9.8bc 4.8¢ 1.96bc
72 6.1b 12.5b 5.9bc 4.35b
control 8.0a 18.6a 8.4a 30.52a
Dianthus caryophyllus
448 2.0d 3.0c 1.1c 0.23e
220 2.6cd 6.3b 2.3bc 1.25d
128 3.5bc 6.9b 1.8bc 2.78¢
72 4.5a 8.6b 2.6b 5.53b
control 4.2ab 16.5a 4.4a 11.9%4a
Dendrvanthema grandiflova
448 4.1b 2.0d 3.7c 0.55d
220 4.8a 2.8d 4.8b 1.32cd
128 4.9a 4.6¢ 5.1b 3.21bc
72 5.0a 7.4b 5.7b 5.10b
control 5.0a 15.4a 9.1a 17.75a

a) Gypsophila and Dendranthema, and Dianthus were harvested on days 30 and 40 after

planting, respectively.

b) Mean separation within columns by Duncan’s multiple range test, P<0.05
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Fig. 4 Effect of root zone volume on the stem length of
Dendranthema grandiflora Kitamura.
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Fig. 5 Effect of root zone volume on the leaf area of
Dendranthema grandiflora Kitamura.
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