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Effects of Cell Volume and Transplant Age in Cell Flat
on Growth and Flowering after Transplanting in Antirrhinum majus L.
and Initial Growth after Transplanting in Matthiola incana R. Br.

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

Effects of cell volume and transplant age in cell flat on growth and flowering after
transplanting in Antirrhinum majus L. cv. Mangetsu and initial growth after trans-
planting in Matthiola incana R. Br. cv. White Dorse were studied. Seeds were sown
in flats of two cell sizes (cylinders, 448 and 220; volume 6, 12ml, respectively). At
the same time each species were directly sown into wooden containers (38880 ml).
The plants in cells were transpianted 32, 37, 42, 47, 52 days old after sowing in
A. majus and 18, 25, 32, 39days old in M. incana.

The plants having formed root-balls could be found at 42 days and 47 days after
sowing in cell volume of 6&ml and 12 ml respectively in A. majus., and at 25 days and
32days after sowing in cell volume of 6ml and 12ml respectively in M. incana. In
both species shoot dry weight, root dry weight, stem length, node number and total
leaf area were increased with increases in cell volume or transplant age. In A. majus
flowering was delayed with increases in transplant age, especially in cell volume of 6
mi. Cut flower quality suffered markedly with increases in transplant age. Node
number was affected by cell volume but not by transplant age. In M. incana the growth 4
weeks after transplanting of plants grown for 25 days in cell volume of 12 ml showed
little difference compared with that of plants grown in the wooden container.

The results showed that for cell transplant production in both species, transplant-
ing before 10days formed root-balls using cell volume of 12ml was optimal. Our
investigation suggests that the suitable transplant age for work efficiency of

transplanting may differ considerably from that for plant growth in both species.
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Table 1
L. cv. Mangetsu
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Effects of cell volume and transplant age in cell flat on the growth at transplanting time in Antirrhinum majus

Cell volume® Transplant age Stem length Node Shoot dry Root dry
(ml) (day) (cm) number weight (mg) weight (mg)

12 32 5.0 2.8 29.2 9.3

37 7.3 3.4 70.9 16.3

42 12.2 4.9 130.0 26.6

47 15.3 5.2 150.0 30.7

52 19.5 6.7 226.0 39.2

6 32 34 2.0 14.4 6.3

37 4.8 2.9 32.7 8.6

42 8.5 3.9 59.0 13.0

47 11.3 4.6 75.0 15.6

52 12.5 4.9 98.0 19.8

Direct sowing 32 4.3 2.9 29.6 —b
37 7.8 3.5 71.8 —
42 12.9 8.1 — —
47 21.2 11.2 — —

52 26.8 144 — —

Significance

Cell volume (C) x* ** ** *x
Transplant age (T) ** *x xx *x
CxXT ** * % *x x%

#Cell volumes 12ml, 6 ml indicate cell size 220, cell size 448, respectively

Pnot determined

**indicate significance at P=19 using analysis of variance
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Effects of cell volume and transplant age in cell
flat on stem length after transplanting in
Antirrhinum majus L. cv. Mangetsu.

(@); direct sowing, (); cell volume 12ml and
transplant age 32days, (A); cell volume 12ml and
transplant age 42days, (¥); cell volume 12ml and
transplant age 52days, ((J); cell volume 6ml and
transplant age 32days, (A); cell volume 6ml and
transplant age 42days, (V); cell volume 6 ml and
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Fig. 2
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Effects of cell volume and transplant age in cell
flat on leaf area after transplanting in
Antirrhinum majus L. cv. Mangetsu.

(@); direct sowing, (H); cell volume 12ml and
transplant age 32days, (A); cell volume 12ml and
transplant age 42days, (V¥); cell volume 12ml and
transplant age 52days, ([J); cell volume 6ml and
transplant age 32days, (A}); cell volume 6 ml and
transplant age 42days (V); cell volume 6ml and

transplant age 52days.

transplant age 52days.

Table 2 Effects of cell volume and transplant age in cell flat on days to flowering and cut flower quality in Antirrhinum

majus L. cv. Mangetsu

Cell volume® Transplant Days .to
flowering
(ml) age (day)

(day)

12 32 69.9

37 71.3

42 71.4

47 73.0

52 74.7

6 32 73.7

37 75.8

42 77.2

47 79.8

52 82.5

Direct sowing 70.8

Significance

Cell volume (C)
Transplant age (T)
CXT

* %

* %

* %

Cut flower
length (cm)

68.6
64.9
98.5
55.2
51.7
69.5
65.9
63.3
63.7
37.0
69.2

* %
* ok

* %

Cut flower Node Spike length Floret

weight (g) number (cm) number
36.1 19.8 18.5 26.3
31.2 19.0 18.1 24.6
24.7 185 17.1 20.8
21.3 18.1 16.0 18.6
16.0 18.6 13.9 17.0
38.5 20.7 16.3 26.2
30.7 20.0 16.2 23.4
26.6 20.4 15.8 23.1
30.6 21.4 16.5 23.8
23.2 21.2 15.5 20.0
38.7 23.1 15.5 26.4
- o - NS
NS *x o NS

ACell volumes 12ml, 6ml indicate cell size 220, cell size 448, respectively
**and NS indicate significance at P=19% and nonsignificance at 59, respectively, using analysis of variance
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Table 3 Effects of cell volume and transplant age in cell flat on the growth at transplanting time in Mattiola incana

R. Br. cv. White Dorse

Cell volume® Transplant age  Shoot dry Root dry Shoot length Node Leaf area
(ml) (day) weight (mg)  weight (mg) (cm) number (cm?)
12 18 18.0 2.95 2.6 2.0 44
25 48.2 5.49 3.9 5.8 9.4
32 79.6 13.20 6.1 8.0 16.4
39 125.0 19.90 8.0 10.3 23.7
6 18 7.5 1.84 2.0 2.0 1.9
25 24.0 3.73 3.3 4.0 5.8
32 40.6 7.40 4.6 6.6 9.7
39 63.0 12.73 5.9 8.1 13.2
Direct sowing 18 194 —b) 2.9 2.7 5.4
25 53.9 - 4.3 6.0 17.2
32 155.7 — 6.2 10.7 49.1
39 416.0 — 9.0 14.9 110.1
Significance
Cell volume (C) ** ** ** ** **
Transplant age (T) ** ** ** ** >
CXT . . . st %

#Cell volumes 12ml, 6ml indicate cell size 220, cell size 448, respectively

®Not measured

**indicates significance at P=19 using analysis of variance
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Table 4 Effect of cell volume and transplant age in cell flat on mineral concentration in shoot tissue at transplanting
time in Mattiola incana R. Br. cv. White Dorse

Cell volume® Transplant Mineral concentration (mg/100mg dry matter)
(ml) age (day) N P K Ca Mg
12 18 4.75 0.54 6.32 2.10 0.26
25 4.69 0.59 6.78 2.40 0.31
32 4.61 0.54 5.44 1.92 0.26
39 4.40 0.53 5.48 1.95 0.27
6 18 5.01 0.56 6.25 2.20 0.25
25 4.93 0.59 6.63 2.24 0.27
32 4.78 0.55 5.54 2.06 0.26
39 4.61 0.54 6.01 2.10 0.26
Direct sowing 18 4.49 0.47 6.45 1.95 0.20
25 4.45 0.53 6.93 1.93 0.21
32 4.06 0.52 5.74 2.18 0.18
39 3.85 0.49 5.97 1.80 0.23

#Cell volumes 12ml, 6ml indicate cell size 220, cell size 448, respectively

Table 5 Effects of cell volume and transplant age in cell flat on the growth 4 weeks after transplanting in Mattiola
incana R. Br. cv. White Dorse

Cell volume® Transplant Days to Shoot dry Shoot Node Leaf area Leaf/stem
(ml) age (day) harvest (day) weight (g) length (cm) number (cm?) ratio
12 18 46 0.69 9.3 15.6 140.6 4.31
25 53 1.11 12.1 19.7 181.4 4.05
32 60 1.28 16.3 21.7 181.2 2.76
39 67 1.26 18.3 24.8 1824 2.62
6 18 46 0.42 6.9 12.5 77.6 5.56
25 53 0.68 3.8 16.2 109.1 5.23
32 60 0.90 12.2 18.4 151.0 3.52
39 67 0.87 13.8 21.1 134.7 2.96
Direct sowing 18 46 0.70 9.0 14.9 110.1 4.15
25 53 1.30 13.7 22.7 216.0 3.50
32 60 2.72 22.9 31.7 421.8 2.85
39 67 5.23 33.6 34.7 648.1 2.40
Significance
Cell volume (C) x* x* ** *x
Transplant age (T) ** ** *x x*
CxT * % * % * % * %

®Cell volumes 12ml, 6ml indicate cell size 220, cell size 448, respectively
**indicates significance at P—19 using analysis of variance
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