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Response of Vidal 256 Grapevines to the Geneva
Double Curtain and Six Cane Kniffin Training Systems

as Grown in South Central Pennsylvania
CARL W HAESELER AND GEORGE M. GREEN IP

Abstract
Plants of Vidal 9.56 (commonly known as

'Vidal Blanc'), a white wine cultivar, were plant-
ed in 1972 at the Fruit Research Laboratory of
The Pennsylvania State University, Biglerville,
Pa. Initial commercial production was realized
in the 1974 season. Growth and production
were excellent and vines survived temperatures
of -22C with no apparent adverse effect. An
inverse relationship between pruning weights
and production was evident, as Geneva Double
Curtain (GDC)-trained vines produced signifi-
cantly more fruit and less wood than vines
trained to the Six Cane Kniffin (SCK) system.
Must quality differences-percent soluble solids,
must pH and total acidity-were not evident
between vines trained to those two systems.
Must pH values were higher than expected,
which may have been a reflection of the tech-
nique used in sample preparation. Several vine-
yard factors-yield, foliar levels of P, Fe and
B-were associated with wine pH levels. Mean
values for 10 essential mineral nutrients did not
reveal differences due to training system.
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Methods and Materials
One-year rooted cuttings of V256

grapevines were planted at The Penn-
sylvania State University Fruit Re-
search Laboratory, Biglerville, Adams
County, Pennsylvania in the spring of
1972. Plants were set 2.5 m apart in
rows spaced 3.1 m apart. Soil was an
Arendtsville gravelly loam which is
moderately eroded with a reddish-
brown gravelly topsoil that grades into
a reddish-brown gravelly silt loam. At
a depth of 40 inches and below, the
underlying material consists of a red-
dish-brown gravelly loam that permits
deep penetration of roots. This soil
type is excellent for grapes (11).

Elevation of the site was 229 m
above sea level and had a rolling
terrain. Initial fertilizer requirements
were determined from soil tests taken
prior to establishment. After vines were
fruiting, annual soil and plant analyses
were utilized to determine fertilizer
requirements. A permanent cover crop
of perennial rye grass was established
in the row middles in the year of
planting. Weed competition was con-
trolled in a band 1.2 m wide under-
neath the trellis by use of herbicides
and row middles were mowed as
needed. Vines were trained to two
training sxstems- The Geneva Double
Curtain (GDC) and Six Cane Kniffin
(SCK). Vines trained to the GDC were
shoot positioned, by hand, once dur-
ing the growing season approximately
three weeks after peak bloom.

After vines commenced bearing
fruit, a maximum of 36 to 40 buds
were retrained per vine with a maxi-
mum of 72 to 80 clusters per vine.
Three vines were used per plot with
two replications per training system.
Data collected included weight of one-
year wood per vine, yield per vine,
must percent soluble solids (SS), must
pH (pH), titratable acidity (TA), and
potassium (K) concentration of the
must. Berry samples were taken in
accordance with the technique de-
scribed by Shaulis (16). Samples were

macerated for 30 seconds in a Waring
blender and subsequently pressed in a
Carter hydraulic press until a pressure
of 35,000 kPa was attained. The ex-
pressed juice was stored frozen for
analysis at a later time. Upon removal
from storage, juice was thawed and
heated to 70 C in a constant tempera-
ture water bath, held at that tempera-
ture for 20 minutes and allowed to
cool to room temperature before anal-
ysis. Leaf samples were taken in late
July for each season. Concentrations
of nitrogen (N),.phos~horus (P), po.tas-
SlUm (K), calcIUm (Ca), magnesIUm
(~g), manganese (Mn), iron (Fe), cop-
per (Cu), boron (I::i), and zinc tn) in
the leaves (blades and petioles were
determined annually on a plot asis.

Growth, production and quality data
were subjected to a split plot analysis
of variance and means of significant
variables were separated by the Bayes-
ian Multiple Range test (21). Since
quality factors did not differ between
systems of training (Table 2), .data
were combined for the purpose of
conducting multiple regression analy-
ses with parsimony in order to deter-
mine the association of 23 variables
with must pH values (20).

Results and Discussion
Data presented in Table 1 revealed

that low winter temperature extremes
of -21.2 C and -22.2 C were experi-
enced. Those extremes were not detri-
mental to production by ~256 vines
(Table 2): Also, mean growmg degree
day values were excellent for those
five years, particularly in August (708).
As a result, fruit matured weUin most
of the test years. Precipitation during
the growing season over that same
period was lower than average, partic-
ularlyduring the month of August (7.2
cm). However, growing degree day
and rainfall data for September agreed
quite well with the average (9).

Data for fruit yield, cane pruning
weight, and must quality presented in
Table 2 revealed that yield was excel-
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Table 1. Climatic data for a five-year
duration at the Fruit Research Labo-
ratory of The Pennsylvania State
University, Bigl~rviUe, PA. -

units higher than when other accepted
preparation techniques were used (6).
Downward adjustment of the pH
values reported in Table 2 would place
them in a pH range of 3.3 to 3.4 which
is similar to that reported by Haeseler
and Beelman for that cultivar (11).

The system of training did not sig-
nificantly affect the concentrations of
10 chemical elements essential to plant-
growth. Levels were within ranges
stipulated in earlier reports concern-
ing the cv Vidal 256 in Pennsylvania
(11). Nutritional demands appear to
be the same regardless of which train-
ing system is utilized. Consequently,
vines growing in the Arendtsville soil
series and fertilized according to soil
and leaf analyses should not exhibit
mineral nutrient stress in most years.

When potassium was added to ma-
ture 'Concord' vineyards with high
levels of soil K, the pH values of the
musts increased significantly (14).
Those data supported the hypothesis
that pH of musts and wine might be
controlled through vineyard manage-
ment practices (2). Multiple regres-
sion analyses of 23 variables with must
pH revealed that all variables account- "\
ed for 86.1% of the variation in must
pH values. Leaf potassium was one of
the first variables eliminated by parsi-
mony in the order of removal from
first to last until four variables-yield,
leaf phosphorus, leaf iron and leaf
boron-accounted for 80.2% of the var-

Preceding Growing degree
winter days August

Growing minimum Apr l-Oct 31 rainfall
season (deg. C) (>10 deg. C) (cm)

1975 -16.6 2750 4.9

1976 -17.2 2613 6.4

1977 -22.2 3027 6.4

1978 -16.6 2681 5.9

1979 -21.1 2554 12.1

Mean --2725 7.1

lent over the five-year duration, sur-
passing that reported for Erie County,
PA. (10). During the experiment, GDC-
trained vines produced significantly
more fruit than those trained to the
SCK. Differences between training
systems, also, were statistically signifi-
cant in four of the five years (Table
3). Mean pruning weight w~s signifi-
cantly lower in GDC-trained vines
than those trained to the SCK system
during the experimental period. This
response was normal, since fruit pro-
duction was higher in vines trained to
the GDC system. Research with"Con-
cord' grapevines support those data
(16). In two out of five years, vine
growth was significantly less in GDC-
trained vines than in vines trained to
the SCK system. In the 1979 growing
season the reverse was noted (Table
3). Tablt! 2. Average growth, production

and must quality characteristics if
Vidal 256 grapevines as grown in
Adams County, PA., for a five-year
duration.o

Must quality was not affected by
the system of training (Table 2). How-
ever, must pH was higher than desired
and higher than reported by Haeseler
and Beelman (11). Values for pH may
have been affected by the technique
of sample preparation in which the
berries were macerated in a Waring
blender for 30 seconds. Carter et al.
reported that samples of white wine
cv prepared with a Waring blender
reflected pH values from 0.2 to 0.3

Must Quality

Pruning Solnble
Training Yield weilthl solids
syslem (1/ba) (Kg7v) ($)

GDC 27.0 a 1.5 b 19.4 a 3.6 a 0.88 a 2170 a

SCK 20.2 b 2.0 a 18.9 a 3.7 a 0.89 a 2170 a
.Mean values followed by the same letter do not differ at the5S
level of significance.
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Table 3. Production and pruning
weight patterns for Vidal 256 grape-
vines over a five-year duration in
south centr~I_Pennsylvania.o

Training Year
srstems 1975 1976 1977 1978 1979

Yield (t/ha)

GDC 36.0 a 22.2 a 32.2 a 21.5 a 23.0 a

SCK 32.0 b 14.0 b 22.5 b 21.5 a 11.8 b

Pruning weights (Kg/v)

GDC 1.2 a 1.1 a 1.0 b 1.6 b 2.4 a

SCK 1.8 a 2:3 a 1.4 a 2.4 a 2.1 b
.Values followed by the same letter do not differ at tbe 5i level
of significance.

iation in must pH. Although studies
with Concord (14) showed an increase
in juice pH when potassium fertilizer
was applied, production was low and
leaf potassium levels in those plants
not fertilized with potassium had suffi-
cient leaf potassium (19). Therefore,
that response might be attributable to
luxury consumption, particularly since
attempts to correlate potassium with
juice pH were not conducted. A similar
relationship was reported for the cv
Marechal Foch (10). Since several fac-
tors affect the behavior of pH in musts
and wine, factors other than potassium
fertilization may be as important in
accounting for the variation of pH in
musts and wine (3). Therefore, it ap-
pears that the solution to the problem
of high pH values in musts and wine is
more complex than originally antici-
pated..

It is apparent that Vidal 256 vines
can be grown commercially and pro-
duce high quality fruit for wine pur-
poses in south central Pennsylvania.
Also, vines of V256 will withstand
reasonably low winter temperature
conditions, if proper site selection cri-
teria and management practices are
utilized. Serious problems with insects
and diseases were not encountered
and berries did not deteriorate prior
to harvest.
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Relationship Between Visual Rating and
Chromaticity Values in 'Delicious' Apple Strains1

SUMAN SINGHA,2 EDWIN C. TOWNSEND, AND TARA A. BAUGHER

Abstract
Fruit of 37 'Delicious' apple (Malus domestica

Borkh.) strains were harvested 149 days after
full bloom in 1988, and visually evaluated by
panelists on a 1 to 10 scale, where 10 = excellent
color. Fruit color was measured at the mid point
between the stem and calyx end on the blushed
surface of each fruit with a Minolta Chroma
Meter CR-200b portable tristimulus colorimeter.
A simple linear regression of color panel rating
on L. value provided a R 2 = 0.55, indicating that
this parameter influences visual color evalua-
tion. However, the a. lb. ratio was the best
single predictor of color rating (R2 = 0.63).
Although several models were tested, and many
were statistically significant, none appeared to
be better than the a. lb. ratio from a practical
standpoint. Assessing fruit color with a colori-
meter eliminates the problems of subjectivity
associated with visual ratings and permits color
to be reported in internationally accepted units.

Introduction
Fruit color is an important char.ac-

teristic of 'Delicious' strains andinflu-
ences both consumer acceptance (3)
and sales (10). Consequently, a major
criterion in the selection of new strains
is their higher red coloration (5). Visual
assessment of fruit red color is a pri-
mary basis for the U.S. grade stan-
dards (11), and low coloration is an
important cause for reduction in grade
1 Approved for publication by the Director, West
Article No. 2225.

2Present address: Department of Plant Science, 1
4067.
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(1). Cultural practices that improve
red color include growth regulator
sprays (8), orchard nutrition (12) and
summer pruning (9). Evaluation of
fruit color following field investiga-
tions generally utilize sensory (nl!meri-
cal rating) methods (2, 8). Whereas
this approach is adequate from the
standpoint of U.S. grade standards
which have wide variations, it can be
pr?blematic from a resear~h stand-,
pomt because treatment dIfferences
may be less dramatic and because the
subjective nature of sensory ratings
makes it difficult to quantify and com-
pare results from different studies.
The development of portable, easy-
to-operate, tristimulus colorimeters
permit quantification of fruit colora-
tion in internationally acceptable units,
thereby allowing more reliable and
consistent comparisons of fruit color.

The objective of the present study
was to determine the relationship be-
tween sensory color evaluation and
Commission lnternationale d'Eclairage
{CIE) Lo ao bo Color Space coor-
dinates (7) measured with a Minolta
Chroma Met~r CR-200b portable tri-
Virginia Agric. and For. Expt. Sm. as Scientific

'he University of Connecticut, Storrs, CT 06269-




