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Effects of Water Stress on Abscisic Acid Content of Leaves

in Citrus unshiu Marc.

Heo, In-Ok and Seong-Cheol Kim

Abstract

The effects of water stress on changes in endogenous levels of abscisic acid were
investigated in Citrus unshiu Marc.

In ABA analysis by HPLC, cis~ABA appeared at 7.8min. and trans-ABA, inactive form
by UV irradiation appeared at 7.2min. The content of ABA in fresh weight base increased
gradually with aging of the leaves and was highest in the defoliated leaf. The resistance
to the deficiency of water was highest in the summer leaves and the rate of ABA synthesis
was higher in the spring leaves than the old leaves in response to drought

ABA content in summer leaves was increased by translocation of ABA with the assimilates

from spring and old leaves to the importing summer leaves.
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sample 19 (FW)
extracted at 4C with 80% methano!

fiitrate

evaporated in vacuo

{

methano!
hexane
—
hexane .
adjusted to pH 8.0 with K.HPO.
_ centrifuged at -4C. 11.000X¢ and 10min
pellet

ethyl acetate

[
ethyl acetate

hexane

|
hexane adjusted to pH 2.8 with H,PD.

throuvgh Sep-Pak

I

water
washed with 0. IM HCI
i
HC!
0. 02N NH.OH
adjusied to pH 2.8 with H,PO.
ethyl ether
-
NH,OH

evaporated in vacuo

|
ethyl ether

acetonitrile

evaporated with N, gas
acetonitrile methanol
[}

injection

Scheme 1. The procedure for the extraction and separation of ABA.
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Fig. 1. Changes of standard ABA by UV irradiation.
Irradiation time : A, O min: B, 20min: C, 40min;: D, 60min.
HPLC conditions : Mobile phase, acetonitrile : 0. IM phosphate buffer (pH 2.6)=1:2;
chart speed, 0.5cm/min: sensitivity, 0.1;injection volumn, 10u¢.
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Fig. 2. Comparison of ABA isolated in Citrus unshiu leaves(A) with standard ABA (B)
by HPLC.

The HPLC conditions were as described in figure 1.
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Fig. 3. Relationship between standard ABA amounts and absorbance for ABA quantitative
analysis by HPLC.
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Fig. 4. ABA content in intact Citrus unshiv leaves of different ages.
Data were ABA content in the leaves before drought.
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Fig. 5. Changes of water content throughout the water in intact Citrus unshiu leaves
of different ages.
The old leaf of the 18th day was defoliated leaf by the drought.
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Fig. 6. Changes of ABA content due to drought in intact Citrus unshiu leaves of different

ages.
The old leaf of the 18th day was defoliated leaf by the drought.
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2% FRoz (FATUL ¥ + dNed
(Davenport et al., 1977), EIEY 7% iR
B B ABAGE | 24 Bmsllddl= 78l
e FERY KRR A ebwdth

Table 1. ABA content was due to drought
in intact Citrus unshiz leaves of dif-
ferent ages
The old leaf of the 18th day was
defoliated leaf by the drought. Data
were obtained in leaf base.

Drought treatment (days)

Leaf
0 9 18
ng/L ng/L ng/L
Summer 58 98 167
Spring 152 411 687
Oid 190 300 811
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