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The effect of various hormones on phosphorus
fractions of Citrus unshiu Marc. (1)

Choong-duk, Chung
Summary

In suspension culture of Citrus unshiu Marc. cells, effect of various combinations of plant hormones such as 10°M 1AA,
104 M kinetin, 10°M GA; on the cell growth and changes in the amount of various fractions of phosphorus were observed.
The result obtained from the present work are as follows: ’

Growth of the cells, when treatments with various combinations of hormones were tested, the maximal promotion was
observed with 10¢M IAA+10°* M kinetin+10°M GA;.

The amount of acid-soluble phosphorus decreased during the 3rd and 6th days of culture, but increased from the 6th day
on. The most rapid decrease-during this early period of culture was observed with 10°° M 1AA+107 M kinetin+10*M GA;.

On the contrary, the amount of fat-soluble phosphorus increased during the 3rd and 6th days of culture, and decreased
after the 6th day. As compared with the control, hormonal treatments brought about increased levels of this particular phos-
phorus fraction, the maximal value of 0.375 mg/g dry weight being obtained with 10°*M IAA+1075 M kinetine+10 GA, on the
12th days of culture.

The amount of nucleic phosphorus fraction was increasing by the 3rd day, but tended to decrease thereafter. No significant
hormonal effect were noticed on this fraction, when combinations of two hormones were tested. However, with 10°M 1AA+
105M kinetin+10*M GA,, the value was higher than that of control or other hormonal treatments.

The protein-P fraction increased rapidly until the 6th day of culture followed by aplateau thereafter. On the 6th day it
was 234 mg/g dry weight with 10*M [AA+10*M kinetin+10*M GA;, which was higher than that of the control or other

treatments.

The total phosphorus contents tended to increase throughout the whole culture period. Again, the hightest value was
obtained with 10*M IAA+105M kinetin+10*M GA;.
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Table 1. The concentrations of plant hormones in the

modified MS medium
Control Free of hormones in the MS medium.
1 10 M 1A A1 07* M kinetidl 0° M GA;
11 10°M kinetindl 07°M GA;

I 10 M IAAH O M kinetin
v 10°M IAAH 0 M GA,
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Citrus callus
Crushed in elvehjim homogenizer with 2ml of 10% TCA.
l The homogenates centrifuged at 5000 rpm for 10 min.
residUe . . ... e supernatant |
resuspended with 2ml of 10% TCA and centrifuged at
l 5000 rpm for 10 min.
residue . .. ... supernatant 11
resuspended with 2ml of H;0 + C;H; OH (1:4) mix up
l and centrifuged at 5000 rpm for 10 min. repeat | time.
residue . ... supernatant 111
resuspended with C;HsOH + Ethyl ether (1:1) heated at
I 100°C for 3 min and centrifuged at 500 rpm for 10 min.
repeat 3 times.
residue .. ... ... .. supernatant [V
resuspended with 2ml of 5% TCA, centrifuged at
1 500 rpm for 10 min.
residue ... ... ... ... supernatant V
resuspended with 2ml of 5% TCA, heated in boiling
water bath for 15 min and centrifuged at 5000 rpm for
10 min after cooling. repeat 1 time.
residue . ..., ... ... supernatant IV
resuspended with 2ml of 2% NaOH, heated in boiling
water bath for 10 min, and centrifuged at 5000 rpm

for 10 min after cooling.
residue .. ........ ... supernatant VII

wet digestion for total phosphorus.

Acid soluble phosphorus ; supernatants L1
Fat soluble phosphorus ; supernatants 1, v
Nucleic phosphorus ; supernatants Vv, V1
Protein phosphorus ; supernatant Vil

Fig. 1. The procedure for phosphorus fractionation of

citrus callus tissue (a modified Schneider method).
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Fig.2. Changes in dry weight of cells by

various combinations of hormones. control(OJ
10° M IAA+ 10 M kinetin+ 107°M GA, (@),10°%
Mkinetind1075M GA;(®),10°¢M [ AA+ 107° kin-
etin (), 1078M IAA+1075M GA; (A).
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Fig.3.Changes in acid soluble phosphorus of
cells by various combinations of hormones.
contrl €0, 107¢M 1AA+1075M kinetion+107%M
GA3;(@),107°M kinetint+ 1075M GAy(®),107¢M
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Fig.4. Changes in fat soluble phosphorus of
cells by various combinations of hormones.
control (O), 107%M 1AA+105Mkinet in+ 10SM
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Fig.5. Changes in nucleic phosphorus of
cells by various combinations of hormones.
control (0),1076M [AA+1075M kinetint+1075M
GA; (9,10 %M kinetint+ 1075M GA;((®),107¢M
IAA+107%M kinetin (A, 107°M [AA+107¢M
GAs(M).
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Fig.6. Changes in protein phosphorus of
cells by various combinations of hormones.
control (O), 107%M IAA+1075M kinet in+ 105M
GA3(@),107%M kinetin+1075M GAy(P), 10" ¢M
TIAA+1075M kinetin (), 10°M 1AA+10M
GAs(A).
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fig.7. Changes in total phosphorus of cells
by various combinations of hormones. control
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