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ABSTRACT

Abscisic acid(ABA)content of the seed and endocarp during stratification were analyzed and then
examined in relation to the embryo growth and germination.

In mature red fruitlet, the ABA content was remarkably higher in sarcocarp than those in both seed
ans endocarp,

During the stratification before dehiscence, ABA content was gradually decreased in both seed and
endocarp. After 90 days(dehiscent percentage ; 96%) it came to 90 pmol/ g DW(69% decrease)and to
41 pmol/ g DW (80% decrease)in seed and in endocarp, respectively. The ratio of free from to total
ABA content showed constant decrease in seed, but remained at higher level in endocap than in seed.
Correlation between the decrease of ABA content and embryo growth showed higher significance in
seed than in endocarp.

During the stratification after dehiscence, ABA content in seed was gradually decreased at 4°C and
15°C, After 90 days it came to 28 pmol/ g DW (69% decrease)and to 46 pmol/ g DW (49% decrease)at
4°C and at 15°C, respectively. The ratio of free form to total ABA content was gradually increased
at 4°C, but remained almost constant at 15°C. Correlation between the decrease of ABA content and
days to first germination showed positive singificance only at 4°C, whereas the correlation between
the decrease and mean germination percentage per day showed negative significance at 4°C, but
positive significance at 15°C.

The above results indicate the ABA of the seed end endocarp during the stratification before
dehiscence seems to be concerned with the immature embryo growth, but that of the seed during the
strgtification after dehiscence seems to show little effect on the germination capability(degree of
breaking physiological dormancy) .

* b kg BRbRKE (Dept. of Agronomy, Chonbuk National University, Chonju 520, Korea)
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Materials

— Homogenized with 80% methanol
and extracted for 24 hrs at 4°C

—Filtrated and removed methanol
at 40°C by vacuum rotary evaporator

Aqueous phase

—Adjusted to pH 2.5 with 2N—HCI and

l

Ethyl acetate phase

Extracted with 5%"
NaHCO, solution(3 times)

Aqueous phase
| Adjusted to pH 2.5

and extracted with
Ethyl acetate(3 times)

Ethyl acetate phase

—Dehydrated with anhydrous
Na, and evaporated at 35°C

}—Dissolved in absolute methanol

extracted with ethyl acetate(3 times)

Aqueous phase

I—Extracted with n—Butanol(3 times)

n--Butanol phase

—Extracted with 5% NaHCO, solution(3 times)

Aqueous phase

— Adjusted to pH 2.5 and extracted
with n—Butanol(3 times)

n— Butanol phase

LDehydrated with anhydrous Na,SO,
and evaporated to dryness at 40°C

| Dissolved in absolute methanol

—TA_c—idic fraction

LN on—acidic frac@

Fig. 1. Flow diagram for extraction of ABA in seeds of ginseng plants.
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Fig. 2. Changes in embryo length during  the
stratification before dehiscence in ginseng

plants.

Table 1. ABA content and its distribution ratio in the seed, endocarp and sarcocarp of mature red fruitlet

in ginseng plants.

ABA concentration

Distribution ratio in the fruitlet(%)

Part in

fruitlet pmol/gFW nM ABA* Freshweight Water

Seed 196 519 0.78( 4.84) (15.93) (37.73)* (8.31)

Endocarp 276 688 1.48( 9.20) (21.48) (40.12)* (11.90)

Sarcocarp 886 959 13.79(85.96) (62.58) (92.36)* (79.79)
Fruitlets ( 100 grains ) 16.05n mol (24.86g) 17.97g

ABA* : nmole of ABA content per fruitlets(100 grains).

Pl

ratio of water content to fresh wight.

nM : ABA concentratio per water content of fresh weight in g.
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Fig. 3. Changes of total ABA content in the seeds
and endocarp during the stratification before

dehiscence in ginseng plants.
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Fig. 4. Relationship between ABA content of the
seeds and endocarps and embryo length
during stratification before dehiscence in
ginseng plants.

Table 2. Changes in the ratio of free and bound form to total ABA content of the seeds and endocarps during
the stratification before dehiscence in ginseng plants.

(pmol/g dry weight)

Days 1n Seed Endocarp
) treatment Total Free Bound Total Free Bound
0 288 (77.4) (22.6) 207 (87.5) (12.5)
30 273 (78.2) (21.8) 78 (85.3) (14.3)
60 223 (75.2) (24.8) 47 (87.6) (12.4)
90 90 (66.3) (33.7) 41 (87.1) (12.9)

() ; percentage to total ABA.
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Table 3. Changes in the ratio of free and bound form to total ABA content of the seeds during the
stratification after dehiscence at 4°C and 15°C in ginseng plants.

(pmol/g dry weight)

Days in 4°C stratification 15°C stratification
treatment Total Free Bound Total Free Bound
0 90 (66.3) (33.7) 90 (66.3) (33.7)
30 59 (70.6) (29.4) 87 (68.2) (31.8)
60 48 (74.1) (25.9) 65 (66.4) (33.6)
90 28 (86.2) (13.8) 46 (70.8) (29.8)
(), percentage to total ABA.
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