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Table 1. Physico-chemical properties of the growth medium

pH(1:5H,0) EC(dS/m) OM (%) Total N (%) P,0, (mg/kg) CEC (cmol*/kg) Ca(cmol/kg) Mg(cmol/kg) K (cmol*/kg)
8.1 0.3 1.1 0.1 17.3 8.6 6.5 1.9 0.3
Table 2. Growth of tomato plants at 30-days after seeding
Treatment" Plant height No. of leaves Maximum leaf Root length Stem length Shoot weight
(cm) ) length (cm) (cm) (cm) (@)

A 358+ 1.4 21+1¢ 5.1+04° 9.8+0.5¢ 26.5£0.6° 29+0.3¢
B 40.5+1.5% 21+2¢ 5.9+04% 12.1+0.8% 28.5+1.0° 3.7+£0.3%
C 41.0£1.7* 21t1° 5.3+£0.3% 13.4£0.9™ 27.710.8° 3.2+02¢
D 47.7+1.5% 24472° 6.0+ 04" 149+0.7° 32.9+0.3° 4.6+0.3°
E 55.0x£2.0° 31+2* 64103 16.0£0.7° 39.0t1.2¢ 7.8£0.4
F 49.7+2.9* 29+ 64104 12.8+0.8" 36.8+0.9° 6.3£0.5°
G 425+1.7% 25+1% 5.5+0.3% 14.9+04% 28.1+1.2° 1.0£0.1°

YA: Control, B: Chitosan coating, C: Chitosan solution watering, D: Chitosan oligomer solution watering, E: Chitin mixing with soil, F: Chitosan
g g g g

mixing with soil, G: Chitosan oligomer mixing with soil.

*Values not sharing common letter in column are significantly different at p < 0.05. Each value is the mean= SE for n=3.

Table 3. Growth of tomato plants at 45-days after seeding

Treatment! Plant hight No. of leaves Maximum leaf Root length Stem length Shoot weight
(cm) length (cm) (cm) (cm) (2)
A 46.1+1.0? 27+1° 54+03° 17.0£1.1° 29.1£2.1° 4.61+04°
B 57.2+15° 39+ 2° 6.0+0.2% 17.7x1.2° 39.5+1.3° 8.54+0.7°
C 54.5+£1.2° 2+1° 6.1+04% 16.0x1.1° 38.5+1.1° 8.65+1.0°
D 59.5+23° 44+£3° 6.3+0.5% 18.7+£0.8° 40.8+1.1° 10.17+0.4°
E 66.1£2.3 57+2¢ 6.9+0.6® 173+ 1.0 48.8+1.5" 1545+0.6"
F 69.5+£2.2° 56+ 2° 7.0£04 18.1£1.2° 51.4£1.5° 16.25+0.9*
G 69.0+2.2* 53+2¢ 6.94+0.5" 18.0+1.1° 51.0£1.8° 1544114

"See Table 2 for the explanation of treatments.

*Values not sharing common letter in column are significantly different at p < 0.05. Each value is the meant SE for n=3.
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Fig. 1. Growth of tomoto plants at 45 days after seeding as in pots (left) and in whole plants (right). A: Control, B: Chitosan coating, C:

Chitosan solution watering, D: Chitosan oligomer solution watering, E: Chitin mixing with soil, F: Chitosan mixing with soil, G: Chitosan
oligomer mixing with soil.

Table 4. Content of nitrogen, phosphorus, calcium, potassium, magnesium and sodium in shoot of tomato plants grown at 30 days after
seeding

N p Ca K Mg Na
Treatment"”
(%)
A 2.15+0.06 0.4040.04 3.4840.16° 2.9340.14* 1.46+0.09° 0.06+0.01°
B 3.274+0.11° 0.3940.03¢ 3.09+0.24* 1.3040.06° 3.00£0.33° 0.01+0.00°
C 2.63+0.09° 0.4040.06 2.17+0.10 2.51x0.11° 1.02+£0.11° 0.03+0.01°
D 3.26+0.09 0.45+0.07% 2.394+0.11° 3.031£0.07* 1.33+0.10° 0.05+0.00°
E 3.51+0.16 0.56+0.05% 2.38+0.11° 3.17£0.10° 1.41+0.08° 0.04£0.01°
F 3.66+0.17% 0.59+0.04% 2.3620.09" 3.15£0.07° 1.37+0.10° 0.15£0.02¢
G 401+£0.25 0.64+0.06" 2.61%£0.08° 3.124+0.09* 1.3440.11° 0.16+0.01*

See Table 2 for the explanation of treatments.
»Values not sharing common letter in column are significantly different at p < 0.05. Each value is the mean= SE for n=3.

Table 5. Content of nitrogen, phosphorus, calcium, potassium, magnesiom and sodium in root of tomato plants grown at 30 days after
seeding

i N P Ca K Mg Na
Treatment"
(%)
A 3.11+£0.08% 0.4040.04% 3.89+0.08° 2.00£0.05 2.02+0.08% 0.10£0.02¢
B 2.06+0.04 0.2740.02% 241%0.16° 1.294+0.08% 2.40£0.05° 0.00+0.00°
C 2.44+0.09° 0.25+0.04¢ 2.15+£0.09¢ 1.15+£0.09 2.49+0.09* 0.00+0.00¢
D 1.10£0.04 0.55+0.03° 242+0.09° 1.76+0.10* 2.55+0.09* 0.00£0.00
E 0.90+0.03° 0.56+0.04° 1.39+0.1¢¢ 1.08+0.05¢ 1.47+0.11¢ 0.00+0.00°
F 2.50+0.05" 0.53+0.05" 2944009 1.52+0.07™ 1.79+0.11¢ 0.18+£0.03
G 1.40+0.06° 0.5410.05" 2.05+£0.03¢ 1.27+0.10% 2.32+0.09%® 0.24£0.02¢

"See Table 2 for the explanation of treatments.
*Values not sharing common letter in column are significantly different at p < 0.05. Each value is the mean+ SE for n=3.
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Table 6. Correlation of plant height, shoot weight and root length with nutrient contents in tomato plants grown at 45 days after seeding

N P Ca K Mg Na

Plant height 0912 0333 -0.759 0.752 0.716 0.619
Shoot weight 0.926 0.463 0.758 0.728 0.820 -0.662
Root length 0.617 0.517 -0.039 0.005 0377 -0.256

Table 7. Effect of chitosan treatment on the germination of tomato seeds

Unit: Number of germinated seeds (%)

Days after treatmient

Treatment”
1 2 3 4 5 6
A 0 9 45) 18 (90) 20 (100) - -
B 0 0 18 (90) 19 (95) 20 (100) -
C 0 2(10) 17 85) 19 (95) 20 (100) -
D 0 0 0 6 (30) 9 (45) 14 (70)
E 0 0 1(5) 3(15) 5(25) 12 (60)
F 0 0 0 0 0 1(5)
G 0 0 0 0 0 0

YA: Control, B: 0.2% Lactic acid, C: 0.05% Chitosan, D: 0.1% Chitosan, E: 0.5% Chitosan, F: 1.0% Chitosan, G: 2.5% Chitosan.
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Effect of Chitin Application on the Early Growth of Tomato

Yu-Lan Jin, Myeong-Sim Ji, Kil-Yong Kim, Gyu-Suk Cha', Dong Hyun Chae’ and Ro-Dong Park* (Deparmment of
Agricultural Chemistry, Institute of Agricultural Science and Technology, Chonnam National University, Gwangju
500-757, Korea; 'Division of Civil and Environmental Engineering, Gwangju University, Gwangju 503-703, Korea;
2Soil-Love Ltd., Damyang, Jeonnam 517-830, Korea) \

Abstract: Chitin and its derivatives have been introduced to tomato seedlings by direct mixing of chitin, chitosan,
or chitooligosaccharides (CO) with soils, watering of chitosan or CO solutions to soils, or chitosan-coating of tomato
seeds as a biomodulator of plant growth, and the growth of tomato plants was measured 30- and 45-day after seeding
in the pots. The treatment of chitin and its derivatives promoted the growth of tomato plants in plant heights, shoot
weight, maximum leaf length and number of leaves. By comparison in the contents of cellular inorganic nutrients in
the plants, it was found out that chitin or chitosan treatments accelerated nitrogen and potassium. uptake but inhibit

calcium uptake, suggesting that chitin and its derivatives modulate absorption of inorganic nutrients through plant
roots from environment.
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