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Rooting Ability of Hardwood Cuttings of Norton (Vitis aestivalis) under Different Conditions

Katsuya OHKAWA®, Masanobu USHIYAMA!, Hitoshi OHARA?, and Hiroyuki MATSUI*
YFaculty of Horticulture, Chiba University, Matsudo, Chiba 271-8510, Japan
“Center for Environment, Health and Field Science, Chiba University, Kashiwa, Chiba 277-0882, Japan

In the 2002 season, the effects of indole-3-butyric acid (IBA) treatment and heating of propagation soil on the rooting
of hardwood cuttings of grapevines were investigated. Three cultivars were used: Norton, Cabernet Sauvignon, and Merlot.
In one treatment, cuttings of Norton and Cabernet Sauvignon were treated with IBA solution at 0, 10, 50 or 100 mg/L for
24 hour and then planted (Feb. 24). Soil temperature was maintained at 20°C and air temperature was 5 to 20°C. In another
treatment, cuttings of Norton and Melrot were treated with IBA solution and planted (May 14), and soil and air
temperatures were not controlled. In unheated soil, the percentage of rooted cuttings of Norton and Merlot were 60 and
90%, respectively. The percentage rooting of cuttings treated with IBA was significantly higher than that of untreated
cuttings in Norton. The number, length, and weight of roots per cutting of both cultivars increased with increasing IBA
concentration. Heating the propagation soil greatly promoted the rooting of Norton cuttings (97%), but there was no
significant difference in the rooting of cuttings between IBA treatments. In the 2003 season, the effects of heating the
propagation soil on the initiation of bud break, rooting of cuttings, and starch and phenolic compounds contents were
investigated in two cultivars, Norton and Campbell Early. Cuttings were planted on March 3. Soil temperature was
maintained 20°C and air temperature was not controlled. Another cutting group was planted on Apr. 15, and soil and air
temperatures were not controlled. In Norton, the rooting of cuttings in unheated soil occurred after bud break. However, in
heated soil, the rooting and bud break of cuttings occurred simultaneously. In Campbell Early, the rooting and bud break of
cuttings in unheated soil occurred at the same time, whereas the rooting of cuttings in heated soil occurred prior to bud
break. There were no differences in the contents of phenolic compounds in the cuttings of both cultivars. The starch content
in the Campbell Early cuttings decreased sharply at the initiation of bud break. However, the decrease was less marked in
Norton. These results show that the propagation of hardwood cuttings of grapevine cv. Norton is successfully achieved by
heating the propagation soil or through application of IBA to cuttings.
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Fig. 1 Effects of IBA treatments to cuttings and condition of propagation soil on bud break of grapevine hardwood cuttings in
the 2002 season. Cuttings were planted to heated propagation soil at Feb. 24 (A) or unheated propagation soil at May 14 (B).
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Table 1 Effect of IBA treatments to cuttings and propagation soil conditions on rooting, bud break and shoot growth of

grapevine hardwood cuttings in the 2002 season.

Cultivar  Planting Treatment Rooting Length of roots Number of roots Bud break Average length
date Soil IBA conc. percentage  per cutting per cutting percentage of shoot
condition  (mg/L) (cm) (cm)
Norton®  Feb.24  Heated 0 97 472 £ 62 57 07 97 82 = 0.6
10 100 327 + 64 48 £ 06 93 6.2 +0.8
50 87 285+ 80 43 +1.0 93 6.2 + 1.6
100 87 366 £ 79 55 £ 1.0 100 7.0 £ 10
Cabernet” Feb.24  Heated 0 93 1181 + 24 169 + 34 97 105 + 0.9
Sauvignon 10 97 1358 + 19.6 17.6 + 3.0 97 10.2 + 0.9
50 100 1387 + 16.1 228 + 24 100 8.4 10
100 100 1772 £248 292 +29 93 7.0 £ 0.9
Norton®  May 14 Unheated 0 60 103 + 3.8 14 +04 100 51 + 0.6
10 90 310 + 36 35 +03 100 54 + 0.5
50 90 534 + 84 6.5 + 0.9 90 5.8 + 0.6
100 100 64.0 + 10.0 86 £12 100 59 + 0.4
Merlot®  May 14 Unheated 0 90 1203 + 125 152 +13 100 13.8 + 0.6
10 100 1794 + 213 233 +16 100 122 + 0.8
50 100 312.1 £232 443 £28 100 141 + 0.7
100 100 201.0 £ 176 395 + 4.0 100 89 +04
% Investigation at 77 days after planting.
¥ Mean+SE.

* Investigation at 48 days after planting.

Table 2 Effect of propagation soil conditions on rooting, bud break and shoot growth of grapevine hardwood cuttings

in the 2003 season.

Cultivar Planting Soil Days after ~ Rooting Length of roots Number of roots Bud break Average length
date  condition planting percentage  per cutting per cutting percentage of shoot
(cm) (cm)
Norton Mar.3  Heated 21 0 0 +0.0° 000 0 000
35 0 0 £0.0 0 £0.0 0 0 £0.0
42 42 29 +1.3 05 £0.3 78 24 £ 0.4
Campbell Early Mar.3  Heated 21 0 0+£0.0 0+£0.0 0 0+£0.0
35 60 6.6 + 3.7 16 £ 05 0 0 +0.0
42 92 57.3 £ 4.7 6.9 + 0.6 100 57 £ 0.3
Norton Apr. 15 Unheated 30 0 0 £0.0 0 +£0.0 0 0 +£00
37 0 0+£0.0 0+£0.0 100 3.0+02
52 34 11 £15 04 +04 100 39 +0.2
Campbell Early  Apr. 15 Unheated 30 0 0 £0.0 0 £0.0 0 0 £0.0
37 56 30 +£1.2 1.0 £ 0.3 90 20 £ 0.3
52 98 50.9 £+ 75 7.0 £ 0.7 100 3.8 £0.3
? Mean#SE.
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Table 3 Fresh weight of roots per cutting and average length of shoot of ‘Norton’ and ‘Campbell Early’
grapevine hard wood cuttings at 90 and 259 days after planting.

TRy ) — R DR LRI

Cultivar 90 days after planting 259 days after planting
Fresh weight of Average length Fresh weight of Average length
roots per cutting of shoot roots per cutting of shoot
(9) (cm) (9) (cm)
Norton 04 +0.1° 76 11 440 £ 7.3 194.8 + 18.8
Campbell Early 20 £ 0.2 109 £ 0.8 451 £ 4.7 1139 + 9.8
? MeanzSE.
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Fig. 2 Effect of propagation soil condition on starch content in
grapevine hardwood cuttings in the 2003 season. Cuttings were
planted to heated propagation soil at March 3 (A) or unheated
propagation soil at Apr. 15 (B). \ertical bars indicate SE (n=3).
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Fig. 3 Effect of of propagation soil condition on total phenolic
compounds content in grapevine hardwood cuttings in the 2003
season. Cuttings were planted to heated propagation soil at
March 3 (A) or unheated propagation soil at Apr. 15 (B). \ertical
bars indicate SE (n=3).
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