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Influence of Foliage Application of Gibberellic Acid (GA")
and Chlorocholine Chloride (CCC) Durmg Period of |
Raising Seedlings on Growth, Yield and Chemical Composition of'
Xylem Exudate in Solanaceous Fruit Vegetables

Lingfeng ZHONG and Toru KATO
Laboratory of Vegetable Crop Sciénce, Faculty of Agriculture

Abstract : Tomaté ( cv. Fukuzyu No. 2), eggplant (cv. Hayabusa ) and sweet pepper (cv.
Shinsakigakemidori ) were grown in greenhouse in order to clarlfy the inflience of foliage
application of gibberellic acid (GA ) and chlorocholine chloride (CCC) during period of
* raising seedlings on their growth, yield and chemical composition of xylem éxudate a
1. Foliage application of GA at 10 and 20 ppm concentrations ‘induced the inéreas_e in
rate of leaf photosynthesis, leaf area and dry weight and the reduction in cholor-
ophyll content in seedlings of each’ vegetable while CCC had the reverse effect. -
However, foliage application of CCC at 1000 ppm concentration produced spray in-
-jury in leaves of eggplant, but did not at 500 ppm concentration. The plants treated
with GA showed hfgher partitioning percentage’of stem dry weight with higher T/
R ratio but CCC increased distribution of root dry weight with lower T/ R ratio,
especially in'tomato. : : o
2 . The seedlings sprayed with CCC at 500 and 1000 ppm concentrations grew vigorous- A
ly and established a deeper and wider roof'system distribution with-a lot 6f th_ick
roots over 1 mm in diameter after transblanting; showing'rﬁore‘ nutrient absorption
and cytokinin production, produced higher yield in each vegetable than control treat: -
ment but the seedlings sprayed with GA showed the reverse result.. However, egg-
plant seedlings treated with CCC ‘at 1000 ppm concentration had the lowest produc-
tivity. ‘ ' B
3. The positive correlations between number of thick roots-over 1° mm in diameter,
. cytokinin content in xylem exudate and subsequenf yield in each vegetable were
obtained, respectively E
4 . These results may conclude that seedlmgs sprayed with GA had higher T /R ratio.
and produced lower yield, but foliage" apphcatlon of CCC showed the reverse effect,

especially in tomato.
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Fig. 1. Influence of foliage application of gibberellic acid ( GA) and chlorocholine chloride
{CCC ) during period of raising seedlings on the growth in seedlings of $ola-
naceous fruit vegetables.

A, control ; B, GA 10ppm ; C, GA 20ppm ; D, CCC 500ppm ; E, CCC 1000ppm.
[ Leaves ; [[IIII] Stems ; Roots.

* Total dry weight/plant : mean separation by Dancan’s multiple range test, 5 %

level.

Table 1. Influence of gibberellic acid (GA ) and chlorocholine chloride (CCC ) on the
plant height and stem diameter in solanaceous fruit vegetables

Treatment Plant - Stem
Crop (ppm) . height (cm) diameter (mm)

Tomato Control 53.2 7.2
GA 10 . 64.5 6.8

GA 20 68.5 6.1

CCC 500 ‘ 4.1 7.4

CCC 1000 39.2 7.7

Eggplant‘ Control ) - 34.2 " 6.8
GA 10: ‘ 40.5 6.3

GA 20 45.4 , 6.0

CCC 500 29.2 7.1

CCC 1000 27.1 7.3

Sweet pepper Control' 33.6 5.6
GA 10 . 38.8 5.2

GA 20 42.6 4.9

CCC 500 310 6.0

cCcc1000 28.6 6.3
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Fig. 2. Influence of foliage application of gibberellic ac1d (GA) and chlorocholme chloride
(CCC ) during period of raising seedlmgs on the partmomng percentage of dry
matter and T/R (top : root) ratio in seedlings of solanaceous fruit vegetables.

" A, control ; B, GA 10ppm ; C, GA ZOppm D, CCC 500ppm E, CCC 1000ppm.
(1 Leaves ; [T Stems ; 7] Roots.
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Fig. 3. Influence of foliage application of gibberellic ac}d (GA) and chlorocholivne chloride
(CCC) during period of raising seedlings on the phdtosynthetic rate, leaf area and
chlorophyl!l content in seedlings of solanaceous fruit vegetables.

A, control ; B, GA 10ppm ; C, GA 20ppm ; D, CCC 500ppm ; E, CCC 1000ppm.
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Fig. 4. Influence of foliage application of gibberellic acid (GA) and chlorocholine chloride
(CCC) during period of raising seedlings on the growth and yield in solanaceous
frult vegetables. ‘

A, control ; B, GA 10ppm ; C, GA 20ppm D, CCC 500ppm ; E, CCC 1000ppm.
[ Leaves ; [[IIIHII Stems ; 7/ Roots.

*Yield : mean separation by Dancan’s multiple range test, 5A% level.
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Fig. 5. Influence of foliage application of gibberellic acid (GA ) and chlorocholine chloride
. (CCC ) during period of raising seedlings on the number of thick roots over 1 mm
in diameter in solanaceous fruit vegetables ' ' _
A, control ; B, GA 10ppm ; C, GA 20ppm ; D, CCC 500ppm ; E, CCC 1000ppm.
*Correlation between number of thick roots and yield, significant at 5 % level.

[ 11.0-1.9mm ; [0 2.0-3.9mm ; w7 over 4 mm.

Table 2. Influence of gibberellic acid (GA ) and chlorocholine chloride (CCC) on the exu-
dation rate, trans-zeatin ( T—Z ) content of xylem exudate in solanaceous fruit

vegetables
Treatment Exudation rate Concentration Amount of T~ Z
Crop (ppm ) mé/hr. plant of T=Z2 #g/¢  pg/24hr. plant
Tomato Control 16.5 - 5.3 2.10
GA 10 13.2 2.9 0.92
GA 20 12.2 2.5 0.73
CCC 500 20.7 6.5 3.23
CCC 1000 19.6 - 6.2 2.92
Eggplant Control 9 O . 7.1 1.53
GA 10 : 6.8 4.8 0.78
GA 20 7.1 49 0.83
CCC 500 11.7 8.9 2.50
) CCC 1000 6.5 4.4 0.69
Sweet pepper Control 7.2 4.2 1 0.73
GA 10 5.8 2.6 0.36
GA 20 5.6 2.8 0.38
CCC 500 9.2 5.9 1.30
CCC 1000 8.9 5.8 1.24
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Fig. 6. Correlation between root fresh weight and trans—zeatin content of xylem exudate in
solanaceous fruit vegetables.

*Significant at 5 % level.
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Fig. 7. Correlation between trans-zeatin content of xylem exudate and yield in solanaceous
fruit vegetables. o
*Significant at 5 % level.
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Table 3. Influence of gibberellic acid (GA ) and chlorocholine chloride (CCC ) on the
mineral composition of xylem exudate in so]anaceous fruit vegetables

Crop - Treatment N P . K -Ca ‘ Mg
{ppm) (ppm)

Tomato Control 210.3 44 .2 179.2 . . 48.7 28.1

GA10 - 153.1 35.7 150.2 '34.0 - 14.6

GA 20 121.4 30.2 149.2 33.2 - 15.0

CCC 500 293.1 55.0 T 2311 67.9 34.4

CCC 1000 313.1 57,2 ° 246.4 68.7  35.3

Eggplant Control 386.2 65.0 ©225.5 87.1 29.9

‘ GA10 297.9 50.8"  150.9 65.8 23.1

GA 20 268.9 42.1. 265.1 59.5 23.7

CCC 500 483.5 8.0 - 275.2 95.3 34.1

* CCC 1000 248.6 4.5 113.4- 51.7 20.8

Sweet Control =~ 386.2 ‘541 ° 301.3 - - 34.9 24.5

pepper GA 10 290.3 39.7 .219.6 19.8 21.0

GA 20 311.0 32.4 207.9 23.0 20.1

CCC 500 478.9 68.5 -~ 381.1 37.8 27.9

CCC 1000 488.3 76.5 °  345.8 41.0 28.0
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