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Relationship between Rooting Difficulty of Cuttings and Content of Phenolic Compounds in

Shoots of the Japanese Wild Grape Vitis kiusiana Momiyama
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The rooting ability of cuttings of Vitis kiusiana Momiyama, a Japanese wild grape species, was investigated. Both
hardwood and softwood cuttings were difficult to root, and even indolebutyric acid treatment could not improve the
rooting of hardwood cuttings. Ethanol extracts from dormant shoots of both V. kiusiana and 'Muscat of Alexandria’
inhibited the root growth of rice seedlings, but the V. kiusiana extract had stronger inhibition. These solutions seemed
to contain phenolic compounds because rice root growth was improved when polyvinylpolypirrolidone (PVPP), a
phenolics absorbent, was added. The seasonal endogenous phenolic compound content per dry weight of V. kiusiana
shoots exceeded that of 'Campbell Early’. The results show that the rooting ability of V. kiusiana cuttings is very poor

because of excess endogenous phenolics in the shoots.
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Sample (20g fresh weight)
Extract with 99% ethanol heated in a water bath
Homogenize the sémple
Filtrate the homogenized sample
Wash the residue with 80% hot ethanol
| L
Aqueous ethanol extract Residue
F— Evaporate to aqueous phase in vacuo
— Partition with ethylacetate at pH 3.0
]
Ethylacetate phase Aqueous phase
— Partition with sodium glycinate NaOH buffer pH 12.9
1
Aqueous phase Ethylacetate phase

Determination of phenolic compounds

Fig. 1. Flow diagram showing procedure for extraction and purification of phenolic compounds.
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Table 1. Rooting rates of Vitis kiusiana and ‘Muscat of Alexandria’ cuttings.

Grape Cutting Treatment Rooting rate (%)
Vitis kiusiana Hardwood Hot water* 0
Hot water+IBA?Y 0
Bottom heat* 15
Softwood Mist irrigation 20
‘Muscat of Alexandria’ Hardwood Hot water - 60
Hot water+IBA 50
Battom heat 80
Softwood Mist irrigation 75

* Cuttings were soaked in 45°C water for 6 h to break their bud dormancy.

Y Cuttings were soaked in 45°C water for 6 h, and the basal parts of the cuttings were then
immersed in 50% aqueous ethanol with 1,000mg/L IBA for 5 seconds.

* The temperature was 20°C.
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Fig. 2. Features of surviving Vitis kiusiana softwood cuttings. Left: cutting with a callus on its base

without root formation or shoot elongation. Right: cutting exhibiting root formation and shoot

elongation.
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Fig. 3. Influence of ethanol extracts from shoots of Vitis kiusiana and ‘Muscat of Alexandria’ on

growth of ‘Nipponbare’

: Vitis kiusiana,

ice seedlings. Bars indicate standsrd error.
‘Muscat of Alexandria’, m: Control (deionized water)
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Table 2. Phenolic compound contents extracted from dormant shoots

of Vitis kiusiana and ‘Muscat of Alexandria’.

Phenolic compound contents®

(g/100 g fresh weight)

Vitis kiusiana
‘Muscat of Alexandria’.

0.681+0.09Y
0.304+0.07

* Phenolic compounds were converted into chlorogenic acid.

¥ Means + standard error.
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Fig. 4. Seasonal changes in contents of phenolic compounds extracted from shoots of Vitis kiusiana
(O) and *Campbell Early’(A). Phenolic compounds were converted into gallic acid. Broken and
unbroken lines indicate content per dry weight and fresh weight, respectively. Bars indicate

standard error.
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