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Abstract

This experiment was realized to determine the relationships
vetween berry growth stages and berry removal forces in Hafizali,
Razaki and Chaouch grape varieties, The force required to remove
a grape berry from its pedicel by extension has been correlated
with the growth stages of the berry. The force required to pluck
the berry was measured with a specially designed balance. Highest
berry removal forces were determined at the end of the first rapid
berry growth stages in all three varieties. The results of the
experiment are discussed in -this paper,

1. Introduction

The growth curve of the grape berry is double sigmoid and ha
two distinct periods of active growth (stage I - II or pre-lag
phase and stage IV or post-lag phase). These two classic growth
periods are separated by a slow growth period, stage III or lag
phase (Eichorn, 1971, Alleweldt et al., 1975, Waitz, 1975, Eris,
1979). some research reports mentioned about three
growth stages of grape berries (Nitsch et al., 1960, Harris et al.,
1968, Coombe and Hale, 1973, Farmahan, 1975, Rao and Pandey, 1975).
Numerous factors play different roles in controlling the various
phases of berry growth,

Berry drops due to the low berry removal force at maturity
period in table grapes were a significant problem for transport
and storage. There are numerous studies on physiological, anato-
mical, morphological and histological reasons of this phenomenon
(Gelik, 1978, Ergenoglu, 1978, Fidan et al., 1982)., In recent
years, studies on this subject were centralized in solving this
problem using some hormonal chemicals (Lavee, 1959, Rao et al.,
1968, Eynard, 1975, Qelik and Fidan, 1980, Fidan et al., 1982),
We found only a research report (Mitchell, 1979) that is on the
amount of tensile force required to pull the Rotundif o~
1 i a berries from the pedicel with the ripeness of the berry, but
there is no study on the correlation between berry removal force
and berry growth stages in grapes,
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2. Material and methods

Mature grapevines, Vi tis vinifera L, cve. Hafizali
Razaki and fhaouch, growing in the vineyard of the Department of
Horticulture were used for this experiment. To improve uniformity,
berry samples were collected from vigorous, normally spur-pruned
vines at weekly intervals from anthesis to maturity. 100 berries
were used to measure berry length (BL), berry width (BW) and berry
removal force (RF) for each cultiwar at each week. Berry removal
measurements began two weeks after anthesis. Self-designed balance
was used to measure berry removal force (Ajaoglu and Gelik, 1978).
This balance had ranges of 0-1000 g. Complete bunches of the ber—
ries were removed from vines and taken to the laboratory where
they were separated using special scissors., Thumb and fore~finger
were used to hold the pedicel of the berry and the balance was
extended and read when the berry was separated from the pedicel.
The length and width of the ovaries of the berry samples taken at
full bloom were measured with binoculer using micrometer.

After véraison, total soluble solid contents (TSS) of berry
samples were determined by hand refractometer.

In this experiment, we try to correlate the amount of tensile
force required to pull the berry from the pedicel with the growth
stages of the berry.

3. Results and discussion

The berries of Hafizali, Razaki and Chaouch grape cultivars
gave double sigmoid growth curves that are similar to those
recorded by other researchers ( figure 1, 2, 3 ). Changes of berry
length showed a characteristic sigmoid curve as compared to berry
width, For complete development from anthesis to full maturity of
the fruit, 84 days were required for Razaki and Chaouch, but it
took 98 days for Hafizali, First rapid growth stages (I ~II) lasted
35 days in Hafizali and Chaouch, 28 days in Razaki (rigure 1, 2, 3)
The degree or the time of the lag phase varies with the environ-—
mental factors, particularly temperature (Harris et al., 1968),
and the time of flowering (Parmahan, 1975), It was observed that
duration of the lag phase in wine grape cultivars was correlated
with the period required to full maturity (Eichhorn, 1971). In the
same experiment, lag phases of earlier varieties were shorter than
the later ones, The various phases of berry growth may also be
affected by the rapid development of the seed in the seeded culti-
vars. This , in turn may prolong the slow growth period of seeded
berries (Winkler et al., 1936, Nitsch et al., 1960). Our data on
the degree of the lag phase (III) are similar to the results above.
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Lag phases of Chaouch (mid-early cv.), Razaki (mid-season cv.)

and Hafizali (late cv.,) lasted 17, 28 and 42 days respectively. On
the contrary, the second rapid growth phase (IV) of Hafizali was
shorter as compared to Razaki and Chaouch (rigure 1, 2, 3).
Véraison was observed 5 days later than the beginning of fthe lag
phase for Chaouch, mid- time of lag phase for Hafizali and 10 days
before the beginning of second rapid growth phase for Razaki, The
lag phase of berry width is shorter than berry length in all
cultivars,

Berry removal forces of the berries reached to maximum just
at the end of the first rapid growth phase in all cultivars, then
decreased suddenly, showed a short lag phase and continued rapid
decreasing. It was observed a clear stability of berry removal
force near maturity period varying with cultivars,

In this experiment, total soluble solids contents of the ber-
ries increased regularly from véraison to maturity. Inverse
correlation between berry removal force and the amount of total
soluble solids of the berry is not clear in this period.

We did not also observe any correlation between the peak time
of berry removal force and the time of véraison in all cultivars.
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Fizure 1 - Relationships between berry growth stages and
berry removal force in Hafizali grape variety
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Figure 2 -~ Relationships between berry growth stages and
berry removal force in Razaki grape variety



CHAOUCH
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Pigure 3 - Relationships between berry growth stages and
berry removal force in Chaouch grape variety
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