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Pericarp or Seed
(50 g) (5 g)

extraction with 70% ethanol

Ethanol extract Residue
—— concentrated in vacuo
b—— adjusted to pH 2.5 with N HC1l

——— extratcted with ethyl acetate

Aqueous layer Ethyl acetate layer

— extracted with 2%-
sodium bicarbonate

Ethyl acetate Aqueous layer
{neutral fraction)

— adjusted to pH 2.5
with N HCl

| extracted with
Ethyl acetate

1

Aqueous layer Ethyl acetate
(discard) (acidic fraction)

Fig. 1-1 Flow diagram showing procedures for extraction
and separation of auxin and ABA-like substances from grape

berries and seeds.
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Fig. 1-4 Cumulative growth curves of seeded and GAz-induced seedless

grape berries. GA-1: Applied GAg once at 10 days before full bloor

GA-2: GAg twice at 10 days before and 10 days after full bloom.
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Fig. 1-5 Effects of gibberellin on growth and maturation
of Delaware grape berries. The application of gibberellin

was carried out 10 days before and 10 days after full bloom.
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content was measured by Avena coleoptile test and

expressed in ABA equivalent.
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Fig. 1-13 Effects of plant hormones (NAA, ABA, GA, and BA)

on the maturation of seeded grape berries.
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Fruit or Seed

Et-OH extract. Residue

.  concentration in vacuo

adjusted to pH 2.5 with N HC1

extracted with ethyl acetate

Aqueous layer Ethyl
- adjusted to pH 8.4 with N NaOH

| - extracted with water-saturated n-butanol

r

Aqueous layer Butanol layer

in vacuo

column

Effluent —— 3N NHsOH

Rmmmonia eluate

l—— extracted with 70% Et-OH

acetate layer

—— evaporated to dryness

—— add to distilled water

L passed through a Dowex-50

2-3 Flow diagram showing procedures for extraction and

separation of cytokinins from grape berries and seeds.
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Aqueous layer

|— passed through

Effluent
(E~1)

Fig. 2- 4

IRA-410 column

l— eluated with
N HC1l

-— passed through
IR-120 column

l— passed through IR-120

column

b eluated with N NH4OH

(E-2) (AE)

Effluent Ammonia eluate

Flow diagram showing procedures for separation

of cytokinins in the aqueous layer fraction.
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Fig. 3-1 The method of collection of xylem sap.
Three-year-old cuttings of Delaware grapes were

used .



Xylem sap

ethyl acetate

Aqueous layer

adjusted to pH 8.4
with N NaQH
extracted three times

with n-butanocl

6%

adjusted to pH 2.5 with N HCl

extractéd three times with

1 -
Ethyl acetate layer
—— extracted three
times with 2% sodium

bicartonate

|

Ethyl acetate

layer (discard)

l

Aqueous layer

(Bound type)

—

Butanol layer |

(Free type)

|

Aqueous layer

— ad justed to
pH 2.5 with
N HC1

— extracted
three times

with ethyl-

acetate .

|
Aqueous layer

(discard)

—
Ethyl aectate

lzaver

JO]

Fig. 3-2 Flow diagram showing procedures for extraction and

separation of endogenous plant hormones in the xylem sap

of the grape vine.
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Fig. 4-~1 Flow diagram showing procedures for extraction
and separation of sugars, amino acid and organic acids

of the grape flower cluster.
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Table 5-1 Comparison of rates of gross-photosynthesis and
respiration and chlorophyll content among flower cluster,

berry, and leaf of grapes.

Gross—-photosynthesis Respiration Chlorophyll
mgCOz/dw/hr mgCOZ/dw/hr pg/100 mg fw
Cluster 8 7-9 50 - 60
(30 Apr.)
Leaf 30 3 100 - 200
(Mature)
Berry 3 4 - 5 50 - 60

(7 June)
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Table 5-2

of grape berry and

The effect of NAA on respiration rate

seed during development.

/20

Control NAA

- Berry Seéd Berry Seed
7 July 81.1 24.1 - -
19 July 48.3 13.5 58.2 21.2
26 July 73.8 12.5 78.3 12.9
9 Aug. 84.3 6.5 87.9 5.5
16 Aug. 70.7 4.9 154.1 7.2
23 Aug. 42.0 - 120.2 4.2
30 Aug. 24.6 - 88.6 2.2

Respiration rate:

pgCo.,, evolved/berry or seed/hr
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Table 5-3 The effect of NAA on photosynthetic

rate of grape berry during development.

Control NAA

12 July 5.3 -
'19 July 11.4 2.9
26 July 26.1 21.0
9 Aug. 12.1 31.4
16 Aug. 11.8 42.8
23 Aug. 6.8 29.9
30 Aug. 4.6 15.0

Photosynthetic rate: pgco,, uptake/berry/hr
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