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Effect of Space Limitation of Rhizosphere on Morphology and
Development of Root System in Tobacco Seedlings

Sang Gak Lee*, Sang In Shim* and Byeung Hoa Kang*

ABSTRACT : This study was carried out to acquire the basic information of root growth under
different pot size, imposing different space limitation on rhizosphere. Different size of pots that
had same surface area but different depth, 5cm(length) X 5cm(width) x 30, 15, S5cm(depth), were
used during the seedling stage of tobacco plant. Space limitation on rhizosphere affected not
only the aerial growth, stem height, leaf area and shoot dry weight, but also root growth and
root architecture, Aerial growth was highly related to growth of underground part, so space limi-
tation on rhizosphere decreased aerial growth. Limitation on pot volume by reducing pot depth
induced new rooting on crown. Root number and relative multiplication rate were higher in small
pot that had 5cm depth than large pot, but total root length and mean extension rate showed re-
verse patterns. Root numbers of 1st order and 2nd order were increased as pot depth was
increased, but the root number of 3rd order was increased in small pot. Root system of seedling
grown in large pot distributed more horizontally than that in small pot at 20 days after tempor-
ary planting(DAT), but the root architecture of seedling was reversed at 25 DAT,

Key words : Morphology, Order, Root, Relative multiplication rate, Mean extension rate,
Nicotiana tabacum.
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Table 1. Effects of pot depth on growth of tobacco seedlings

Dry weight (mg /plant)

Leaf area (cm?)

Stem height (cm)

Root

Shoot

15
88.1a 247.4a 686a

65.5b 203.3a

15 20 25

10

25

15 20

10

Pot
depth (cm)

Variety

25
4. 4™
85.0a
14.9b  59.9b

20

15
11.8a

10.3a

10
2.1a
2.0a
1.6a
1.8a
1.4a
1.6a

25

20

10
18.7a

22.2a

49.8a 119.2a 315.6a

10.3a
10.4a

5.2a
4.1b
3.1c
d.3a

2.3a
1.8b
1.7b
1.9a
2.0a
1.7a

0.9a

0.4a
0.4a
0.4a
0.5a
0.5a
0.4a

30
15

21.2a

590a

15.6a

37.9b 105.8b 258.9b
35.0b 85.6b 174.8¢c
43.9a 104.2a 311.2a

0.7ab
0.6b
1.0a
0.7b
0.6b

K326

8.9a

56.2b 152.0b 416b

13.3a
14.7a

la

S.
11.2a

18.6a 86.4a

10.2a

84.1a 219.9a 628a

11.9b 52.7b 195.9a 524b
12.8ab 39.2c 141.9b 350c

30

73.7a
13.4b 56.9b

18.4a

7.0b
5.

9.0b 31.0b 87.0b 271.1b
8.7b 26.4b 83.6b 174.8c

3.0ab
2.4b

15

Kyli

3c

: days after temporary transplanting

*

: Within a column in a variety, means followed by same letters are not significantly different at 5% level by Duncan’s multiple range test
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Root number
Root number

10 15 20 25
Days after temporary planting Days after temporary planting

Fig. 1. Effects of pot depth on the root numbers during seedling stage in tobacco plant.
Pot depth : 30cm(B&); 15cm ([1); 5cm (H).
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Table 2. Effects of pot depth on relative multiplication rate and mean extension rate of tobacco
root systems during 15 days from 10 to 25 days after temporary transplanting

Relative multiplication Rate mean extension rate
Variety (No. /No. /day) (cm /root tip /day)
30cm 15cm 5cm 30cm 15cm 5cm*
K326 0.10+£0.01 0.10£0.01 0.11+0.01 1.71£0.54 1.83+0.50 1.38+0.38
Kyll 0.09+0.01 0.11+0.01 0.11£0.01 1.62+0.30 2.12+0.32 1.11+0.16
*: Pot depth -
1200 1200
E ] £ ]
S 1000 K326 i 1000 Kyil
S 800 5 8001
2 5
L 6001 = 6004
g 3
S 4001 =400
g S
g 2001 g 200+
04 04
10 15 20 25 10 15 20 25
Days after temporary planting Days after temporary planting

Fig. 2. Effects of pot depth on the total root length during seedling stage in tobacco plant.
Pot depth : 30cm(E); 15cm ([1); 5cm (W).
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Fig. 3. Logarithms of the root numbers of first order, second order, and third order roots of

tobacco seedlings grown on different pot dpth of 30cm, 15cm, and 5cm.
M : First order; [J: Second order; a: Third order.
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Table 3. Effects of pot depth on the br-
anching ratio of root in tobacco

plant
Pot depth Branching ratio

DAT* (cm) K326 Kyll
30 6.74+0.08 6.57+0.26
20 15 6.73+£0.56 6.21+0.04
5 8.17+0.87 8.33+0.90
25 30 8.98+0.10 8.57+0.40
15 9.69+0.08 9.10+0.28
5 7.07+0.36 8.43+0.21

* Days after temporary transplanting
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