Table 6. Assessment means of nine moderate-chill peach cultivars for the lower southeastern coastal plain during the 1997-2000 harvest seasons.

1997-2000 Assessment
Cultivar Cropping (%) Weight (g) Redness (%) Firmness Shape Appearance Quality
Flordadawn 51b (8.7) 87.2 e (6.3) 52.5b (5.28) 5.6d (0.18) 5.8 ¢ (0.21) 6.5d (0.19) 7 a (0.24)
Flordacrest 59 b (10.4) 113 d (7.5) 62.9 a (6.3) 6.85 b (0.22) 6.4 b (0.26) 7.5 ab (0.23) 6.7 b (0.29)
Flordaking 64 b (8.3) 142 b (6.0) 39 be (5.0) 6.1 ¢ (0.18) 5.3d (0.20) 5.9e (0.18) 6.3 be (0.23)
Gulfprince 85a (7.7) 141.6 b (5.5) 55.4 ab (4.6) 8.3 a (0.16) 7.7 a (0.19) 7.9a (0.17) 7.2a(0.21)
SG91-5 40 (19.5) 137 b (14.1) 65a (11.8) 7.33 b (0.41) 7.5a (0.48) 7.5 ab (0.43) 5.7 ¢ (0.54)
White Robin 60 b (11.3) 118.2 cd (8.1) 66.7 a (6.8) 6.5 bc (0.24) 6.3 b (0.28) 7.3 b (0.25) 6.8 b (0.31)
Delta 55 b (13.8) 166.3 a (10.0) 50 b (8.4) 8.25 a (0.29) 5.5 cd (0.34) 6.25 d (0.31) 6.1 bc (0.38)
June Gold 33.3 ¢ (9.2) 136.9 b (6.6) 32.8 ¢ (5.6) 6.2 ¢ (0.19) 4.8 € (0.23) 5.21(0.21) 6.3 bc (0.26)
Juneprince 22 ¢ (9.8) 128.5 be (7.0) 47.5b (5.9) 7b (0.21) 5.6 cd (0.24) 6.3 d (0.22) 6.5b (0.27)
Significance level 0.0006 0.001 0.0024 0.0001 0.0001 0.001 NS

() Values in parentheses are respective standard errors.

When values are followed by different letters in the same column, they are different by standard least squared analysis.

6 = poor shape, 7 = good (ca round), 8 = very good.
5 = unacceptable firmness, 6 = marginal, 7 = good, 8 = superior.

5 = unacceptable appearance/quality, 6 = poor appearance/quality, 7 = good, 8 = very good.
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RAISING MUSCADINE GRAPES WITH GROWTH TUBES
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training.

Abstract. An experiment to accelerate grapevine growth and re-
duce the maintenance cost was designed to test the effective-
ness of growth tubes on muscadine grapevine growth. Thirty-
six inch-tall and 2.5-inch-diameter Clipper Growth Tubes (Tre-
essentials Company, Mendona Heights, MN) were used for
containing the grape vine. Three muscadine cultivars, ‘Fry’,
‘Late Fry’, and ‘Pam’ were used for this study. The vines were
planted in late February, 1999 and measured twice during the
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growing season. The first measurement was taken 3 months
after planting, and the second was conducted 2 months later.
Results from this study indicated that the growth tubes signif-
icantly increased the growth rate of the muscadine vines. Most
of the vines growing in the polyethylene tubes reached the
trellis wire only 4 months after planting, at least 4 months ear-
lier than the normal growth. The vines growing inside the
growth-tubes also had significantly more leaves and slightly
more shoots than the control. No difference was found in size
of main stems among vines raised with or without the growth
tubes. No additional disease or heat damage was observed on
vines within the growth tubes. Since vine training is not neces-
sary until trunks reach the trellis, labor cost is expected to be
reduced greatly by using the growth tubes. In addition, the
growth tube makes it much more convenient for workers to
spray herbicide without herbicide accidentally contacting the
leaves. Overall, the results favor the use of growth tubes for
raising muscadine grapes in the southeast United States.

Various planting and training methods are used by mus-
cadine grape growers in the southeast United States. High
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cordon with spur pruning is the most common trellising sys-
tem in this region. Raising a newly planted young vine from
ground level to a 5-ft tall trellis is one of the most laborious
activities in establishment of a vineyard. This is normally
achieved by using a support stick or rope and takes a full
growing season. During this period of time, growers have to
repeatedly ‘train’ the young vine by pruning off the lateral
branches and tying the main stem to the supporters.

The use of polyethylene growth tubes around trees began
in Great Britain in 1979 (Main, 1997). The tubes provide a
‘mini-greenhouse’ effect and increase the growth rate of the
newly planted trees. Grape growers in the United States began
using the growth tubes in the early 90s. In general, the growth
tubes increase growth rate and reduce labor for vine training.
Growth of up to 2 in per day was reported in Australia (Due,
1996). As a result, a vineyard can be in full production a year
earlier than normal (Main, 1997). Problems associated with
the growth tube were also reported in areas with problems of
spring frost and winter cold, and under stress conditions
(drought and wet). Because the temperature inside a growth
tube on a sunny day can be 10 to 20°F higher than the temper-
ature outside the tube, grapevines inside the tubes may be
more vulnerable to spring frost when the temperature drops at
night. Cold hardiness of the vines may also be reduced due to
less hardened trunk inside the tube. In a not well-drained soil,
use of growth tubes may cause problems for the vines with ex-
tra ‘wet’ spots around the tubes. In addition, the vines grown
inside the tubes have longer internodes so that there may be
no lateral growth in the area below the tops of the tubes due to
no nodes or sterile nodes. This may be a potential problem for
those growers relying on these nodes for fruiting. Although
growth tubes have been used for other major viticulture areas
in the United States, no information about the effectiveness of
the growth tubes on vine growth rate in the southeast has been
reported. We are particularly interested in their application to
muscadine grapes, which have a different growing habit and
trellising system from grapes grown in other regions. This ex-
periment was therefore designed to investigate the benefit of
raising muscadine grapes with growth tubes, and evaluate any
negative effects by using the growth tube in a region with hot
and humid conditions during most of the growing season.

Materials and Methods

Three muscadine cultivars, ‘Fry’, ‘Late Fry’, and ‘Pam’
were used for this study. One-year old potted vines were plant-
ed on February 25, 1999 in the Experimental Vineyard at
Florida A&M University in Tallahassee, Florida. Clipper
Growth Tubes of 3 ft long and 2.5 in wide (Treessentials,
Mendota Heights, MN) were applied immediately after plant-
ing. A 0.5-gal orange carton was used for control treatments.

Diameter and height of main stems, total number of
leaves, and specific leaf weight (SLW; mg/cm?) were mea-
sured twice during the growing season. The first measure-
ment was when the vines just reached the top of the growth
tube (June 1), and the second measurement was when the
vines reached the trellis wires (July 30). The data were statis-
tically analyzed using Duncan’s Multiple Range Test.

Results and Discussion

Effect of growth tube on trunk height. One important parameter
of determining the growth rate is the height of the plant. A mea-
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surement of vine height was taken about 95 d after planting,
which was about 2 months after bud break. Results indicated
that vines in the growth tubes grew significantly faster than the
control. The growth rate of ‘Fry’ and ‘Late Fry’ in the growth
tubes was more than twice that of the controls (Table 1).

As expected, the gap of trunk height between the vines in
the growth tubes and the controls (in orange cartons) was re-
duced after the vines grew out of the tubes (Table 1). In the
second measurement, when some vines reached the trellis,
the average trunk height of the vines grown in tubes was still
significantly greater than the control, but the difference was
not as large as at the first measurement.

Effect of growth tubes on trunk diameter. The diameter of
trunks grown with or without the tubes was basically the same
(Table 2). Similar results were observed in both measure-
ments (June 1 and July 31). This results indicated that the di-
ameter of the trunk, which very much influences vine vigor
and growth in the following season, was not compromised by
the fast vertical growth of the main shoot.

Total number of leaves. The total numbers of leaves per vine
were counted when the vines were just about growing out of
the tubes. Among all the three cultivars, leaf number for vines
growing inside the tubes was significantly more than the con-
trol (Table 3). This should be the direct result of fast growth
of the vines inside the tubes. The SLW of leaves growing in-
side the tubes was similar to those fully exposed to the sun-
light (Table 4). This implies that light penetration through
the tubes was very good and photosynthesis was not affected.

Saving of labor costs for vine training. In addition to a dramat-
ic increase of growth rate, the other major benefit of using
growth tubes for muscadine grape culture is the saving of la-
bor costs for vine training. Compared to V. vinifera and other
bunch grapes, internodes of muscadines are relatively short
and lateral growth is heavy. ‘Regular training’ (removal of the
lateral growth), as often as once every 2 wk, is necessary in or-
der to ‘push’ the vine up to the cordon before the end of the
first season. Muscadine vines in the southeast are trained into
a high-cordon system (5 ft above the ground). Climate condi-
tions in the region also determine that weed control is a big
part of the vineyard management. Especially in the first grow-
ing season when vines are small, protection from herbicide
damage requires training before every herbicide application.
Young vines growing inside growth tubes are safely protected
from herbicide damage and no ‘training’ is necessary.

By using the growth tubes, dollar figures for vine training
can be calculated as follows:

Table 1. Effect of growth tubes on height of muscadine grape vines (inches).

Fry Late Fry Pam

First measurement, June 1

Growth tube 37.8 a* 39.7a 36.8a

Orange carton 182b 16.3 b 22.6 b

% growth increase

compared to orange carton 108 144 63
Second measurement, July 30

Growth tube 62.5 a 61.9a 53.6a

Orange carton 418b 29.5 b 38.2b

% growth increase

compared to orange carton 50 110 40

‘Different letters following numbers indicate a significant difference
between treatments within a cultivar at 5% level.
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Table 2. Effect of growth tubes on diameter of muscadine grape vine stems
(inches).

Table 4. Effect of growth tubes on specific leaf weight (mg/cm?) of musca-
dine grapes.

Fry Late Fry Pam Fry Late Fry Pam
1st measurement, June 1 Growth tube 0.55 0.51 0.54
Growth tube 1.94 1.97 2.09 Orange carton 0.88 0.67 0.49
Orange carton 2.16 1.79 2.00
2nd measurement, July 30
Growth tube 3.31 3.59 3.10 L . .
Orange carton 383 208 3.65 every 2 weeks, 13 visits or a total of 39 h will be required from

In a 12 x 20 ft spacing, there are 182 vines per acre. If it
takes an average of 1 min per vine for each training, it will
take about 3 h (per acre) for every visit. If training takes place

Table 3. Effect of growth tubes on leaf number of muscadine grape vines.

Fry Late Fry Pam
Growth tube 58.8 a* 59.9 a 44.7a
Orange carton 453 b 314b 35.7b
% change compared to orange carton 30 91 25

‘Different letters following numbers indicate a significant difference
between treatments within a cultivar at 5% level.

Proc. Fla. State Hort. Soc. 114:43-45. 2001.

Apr to Sept With the use of growth tubes, labor savings for
vine training alone can be over $200 per acre.

Observations were made during the first and second mea-
surements, and no heat damage or additional diseases were
observed on vines inside the growth tubes. This would be ex-
pected considering that muscadine grapes are native to the
southeast United States and are well adapted to the humid
and hot environment.
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Abstract. To understand the influence of spur quality on subse-
quent fruiting, 9-year old ‘Alachua’, ‘Carlos’, ‘Nesbitt’, and ‘No-
ble’, muscadine grapevines growing at the Viticulture Center,
Florida A&M University, were used for this investigation. For
each cultivar, five vines and twenty spurs from each vine were
randomly selected. Spur diameters were variable among these
cultivars, with an average of 38.3 mm, 46.2 mm, 41.2 mm, and
43.4 mm for ‘Alachua’, ‘Carlos’, ‘Nesbitt’, and ‘Noble’, respec-
tively. Spur diameters were highly correlated with yield among
all the cultivars investigated (R? = 0.07**- 0.28***). For example,
when spur diameter increased from 20 mm to 60 mm, produc-
tion increased by 134.5%, 137.2%, 56.0% and 173.4% for ‘Ala-
chua’, ‘Carlos’, ‘Nesbitt’, and ‘Noble’, respectively. Correlation
between spur diameter and shoot/spur (0.01ns-0.2***), cluster/
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shoot (0.01-0.25***), fruit number/cluster (0.02ns-0.32***), and
fruit size (0.01ns-0.33***) differed among the cultivars. There
was no significant influence of spur diameter on fruit soluble
solids content (R2 = 0.01 ns-0.04 ns).

Pruning is an important practice in muscadine vineyard
management. The operation has four general aspects: (1) cut-
ting back most of the previous season’s growth to restrict pro-
duction area close to the cordon; (2) thinning the unnecessary
parts of the vine to maintain spurs in good production condi-
tion, to prevent crowding, and to improve the light environ-
ment of the following season’s canopy; (3) distributing the
remaining spurs evenly along the trellis to ensure that individ-
ual spurs receive adequate light exposure during the growing
season; and (4) removing tendrils to prevent girdling. For eas-
ier vineyard management and restriction of fruit area closer to
the cordon, pruning spurs to three to four buds is a practice
commonly used in muscadine vineyards. Effects of number
and length of spurs on muscadine productivity was investigat-
ed by Loomis (1943), Lane (1977), and Gray and Harris
(1996). Bud number per spur was found to be a critical factor
influencing yield. In a separate study, we also found that spur
number was an important factor influencing the total yield
(unpublished data). However, the potential influence of spur
quality on yield and fruit quality has not been investigated.
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