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ABSTRACT

This study was carried out to investigate the effect of some agricultural treatments
on bud ferdility, vegetative growth and vield of Superior grape cultivar. Eight
agricultural treatments were applied just before the beginning of bloom (before flower
induction): removal of laterals, pinching the main shoots, girdling, removal of laterals +
pinching the main shoots, removal of laterals + girdling, pinching the main shoots +
girdling as well as removal of laterals + pinching the main shoots + girdling in addition
to the control.

The results showed that all conducted treatments, except removal of laterals
were effective in increasing the percentage of fertile buds, number of bunches/vine,
average bunch weight, yield, and improving physical and chemical characteristics of
bunches and berries, dynamics of wood ripening, morphological and chemical
characteristics of vegetative growth compared with control. pinching the main shoots +
girdling followed by removal of laterals + pinching the main shoots + girdling resulted
in a great stimulation on al the studied parameters. On the other hand, removatl of
laterals as well as control were found to record the minimum values of these
characters.

INTRODUCTION

“Superior” cultivar is an early-ripening cultivar, which ripens in the first to
mid June. In Egypt, Some grape growers suffer greatly from the remarkable
depression in the level of bud fertility which is negatively reflected on the
yield of this variety.

CIN ratio which directly related to fruiting may help to explain the failures
in fruit-bud formation (Winkler 1965). Applying of some agricultural practices
just before the beginning of bloom (before flower induction} such as pinching
the main shoots and maintaining laterals or girdling were found to increase
carbohydrate content and C/N ratio which was reflected on bud fertility , yield
and its components and fruit quality of various grape cultivars. In this respect,
many of researchers emphasized the importance of the aforementioned
practices for raising bud fertility and hence yield of the vines. Ranieri and
Fideghelli (1971), Sarowa and Bakhshi (1972), Sarooshi (1977), Chundawat
et al., (1979), Dabas et al., (1980), Huang (1980), Khajuria, and Bakhshi
(1984), Sharma, ef al., (1984), Mann and Kushal (1985), Cheplygin (1986),
Lopez (1987), Orth, et &l., (1989), Wang (1989), Abd El-Wahab, et al., (1997),
Caspari, et al., (1998), Ezzili and Bejaoui (1998), Kalil, et al., (1999), Josan et
al., (2001), lbrahim et al., (2001) and Lorenzo et al., (2001).

The target of the present study is to raise carbohydrates to nitrogen ratio
(CIN ratio) through applying some practices which release moderate
vegetative growth, with abundant fruit-bud formation and consequentiy hlgh
fruit production of Superior grapevines.
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MATERIALS AND METHODS

This investigation was conducted in a private vineyard located at El-
~Khatatba, Menoufiya governorate on mature Superior grapevines. The study
extended for three successive seasons (2003, 2004 and 2005). The vines
were 6-year-old, grown in a sandy soil, spaced at 2 X 2.5 meters apart and
irrigated by the drip irrigation system, cane-pruned and trellised by the "Y"
shape system. The vines were pruned during the second week of January for
the three seasons of the study so as to leave (5 canes X 15 buds/cane). 192
uniform vines were chosen. Each six vines acted as a replicate and each four
replicates were treated by one of the following treatments.

Eight agricultural treatments were applied just before the beginning of
bloom (befora flower induction) as follows :
Control (Con.)
Removal of laterals (R)
Pinching the main shoots (by cutting off 2-3 cm. of the shoot tip) (P)
Girdling (by removing a narrow ring of the bark (2-3mm) entirely around
the trunk (G)
Removal of laterals + Pinching the main shoots (R+P)
Remaoval of laterals + Girdling (R + G)
Pinching the main shoots + Girdling (P + G)
Rermoval of laterals + Pinching the main shoots + Girdling {(R+ P+ G)
The following parameters were measured to evaluate the tested treatments:-
1. Percentage of fertile buds

Percentage of fertile buds was estimated in winter for dormant buds
(predicted bud fertility) borne on 100 canes each ¢f 15 bud$ for each bud
position for the control and the treated vines. The method previously
described by Ambika and pondey., (1969) was adopted. This parameter was
also estimated in spring after bud burst (actual fruit shoots) for comparing
between both estimates and finding out the possibility of relying on the
percentage fertile buds at the dormant stage as a criterion for adjusting the
required cane length at pruning time.
2. Yield and Its components

Yield/vine (kg) was determined as number of bunches/vine. Average
bunch weight (g) was calculated from the weight of a random sample of five
bunches.
3. Physical and chemical characteristics of bunches and berries :

Representative random samples of 5 bunches/vine were harvested at
maturity Tourky et al., (1995). The following characteristics were determined:
number of berries per bunch, coefficient of bunch compactness was
calculated by dividing average number of beriestunch by the average length of
the bunch according to Weaver et af., (1962), berry weight (g), berry size (cm )
and berry dimensions (cm). Total soluble solids in berry juice (T.S.8.) (%) by
hand refractometer and total titratable acidity as tartaric acid (%) (A.O.AC.
1985). Hence TSS Jacid ratio was calculated. .
4. Dynamics of wood ripening:

Four shoots/vine of the current season growth were tagged to follow up
the rate of wood ripening monthly starting from mid of June till mid of
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October. Total length of the shoot as well as length of the part of the ripened
shoot {changing from greenish to brownish color) were measured. Then,
coefficient of wood ripening was calculated by dividing length of the ripened
part by the total length of the shoot according to Bouard {(1966).

5- Morphological and Chemical Characteristics of Vegetative growth

At growth cessation, the following morphological and chemical

determinations were carried out on 4 shoots / the considered vine:

1- Average shoot diameter (cm).

2- Average leaf area (cmz) of the apical 5™ and 6™ leaves using a planimeter.
3- Leaf content of pigments {(chlorophyll A, B and carotene) (mg/g fresh

weight) of the 5™ and the 6" leaves (Westein, 1957).

4- Cane content of total carbohydrates (%) (Smith et al., 1956). and total
nitrogen(%) (Pregl, 1945). C/N ratio was also calculated..
6. Statistical analysis:

The complete randomized block design was adopted for the experiment.
The statistical analysis of the present data was carried out according to
Snedecor and Chocran (1972). Averages were compared using the new
L.S.D. values at 5% level. Percentages were transformed by the equation
prior to the statistical analysis and thereafter percentages were presented
with statistical letters.

RESULTS AND DISCUSSION

1. Percentage of fertile buds

Results of bud inspection as shown In Fig.(1) indicated that the
percentage of predicted bud fertility lengthwise the cane of the tested
treatments increased gradually attaining its maximum values in the middle
part of the cane (from the 6™ to the 10" bud), then, a remarkable mgradual
decrease was observed at the distal buds of the cane (from the 117 to the
15™ bud) in the second and third seasons. As for the effect of treatments, it
can be noticed that all treatments surpassed control at all positions of the
cane except (R) treatment which had the lowest percentage of fertile buds
(35.7% and 34.3%) in the second and third seasons respectively. However,
{P+G) treatment was found to have the highest percentage of fertiie buds
(53.4% and 56.3%) in the second and third seasons respectively.

As regards percentage of actual fruit shoots lengthwise the cane, the
results illustrated in Fig.(2) revealed that, it exhibited a trend similar to that of
the percentage of predicted bud fertility lengthwise the cane for all the tested
treatments in the subsequent seasons. The similarity of the trend of both
predicted and actual fruitfulness suggests that the advance forecasting
through the examination of bud fertility during winter may be a reliable guide
for winter-pruning and fruiting of "Superior” variety in the ensuing season.

These results agree with the findings of Wang (1989) and Abd El-Wahab
et al., (1997) who showed that the number of fruiting shoots of Thompson
seedless grapevines was minimum at the base of the cane and increased
greatly between the sixth and -the fifteenth buds. In addition, pinching the
main shoots + maintaining laterals increased the percentages of fruitful buds
at different sectors of the cane compared with control vines.
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Dabas, et al., (1980) and Ezzili and Bejaoui (1998) found that girdling at

the beginning of flowering increased the percentage of fruitful buds.

Fig.(3) indicated that the percentage of predicted bud fertility was higher
as compared to that of actual fruit shoots for all the tested treatments in the
second and third seasons. Percentage of fruitful dormant buds detected in
January 2004 and 2005 was similar to that of the percentage of actual fruit
shoots which appeared in the subsequent seasons. It is worth mentioning
that the percentage of actual fruit shoots was found to be less to a great
extent than the predicted percentage for all conducted treatments. This
difference may be ascribed to the death of primordial bunches during bud
burst. Similar results were obtained by Khalil and Ghobrial (1891), who found
that the mean percentage of abscission of bunches from bud burst to
flowering reached 9.3 % and 8.3% in 1987 and 1988 respectively of the tetal
number for Thompson seedless grape and 10.8% and 6.6% in 1987 and
1988 respectively for ltalia grape.

2. Yield and its components

(P+@3) treatment increased significantly the number of bunches/vine (28.3
and 27.4} in the second and third seasons respectively, followed by (R+P+G)
ireatment. The other treatments had an effect that was statistically equal to
contrpl. As for average bunch weight, it is evident that (P+G) treatment
resulted in the highest values of this estimate (573.2, 583.3.4 and 570.2 g) in
the three seasons respectively, followed by (R+P+G) treatment which had
also heavy bunches. With respect to the yield, both (P+G) and (R+P+G)
treatments accounted for the highest yields (Table,1) The positive effect of
pinching on increasing number of bunches/vine and yield can be explained by
the temperary cessation of the growth of main shoots and the redistribution of
assimilates in winter buds during their formation These results agree with the
finding of Huang (1980), Mann (1985}, Lopez (1987), Abd El-Wahab, et al.,
{1997) and Ibrahim &t al., (2001) who recorded that pinching the main shoots
and maintaining laterals resulted in the highest average number of
bunches/vine, weight of bunches and yield.. Also, girdling at the beginning of
flowering increased weight of bunches and yield according to Orth, et al,
(1989), Kalil., et al (1999) and Josan et al, (2001) who found that trunk
girdling during full bloom increased the yield from 11 kg/plant in the control to
14.1-21.2 kg.

3. Physical and chamical characteristics of bunches and barries :

(P+G) and (R+P+Q) treatments increased significantly of the average
number of berries per bunch which had was reflected on the coefficient of
bunch compactiness, hence these treatments had the highest values of this
estimate in the three seasons (Table, 2). The increase in number of berries
per bunch may be attributed to the increase in berry set as previously
mentioned by Huang (1980Q), Abd El-Wahab et al, (1997) and lbrahim st al.,
(2001} who found that Shoot pinching of Muscat Hamburg grapevines plus
removing of laterals or girdling at full bloom significantly increased fruit set
and coefficient of cluster compactness.
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Average berry weight was affected by the conducted treatments. (R)
treatment decreased it insignificantly (2.74,2.79 and 2.90 g) in the three
seasons respectively, while the other treatments increased it with variable
degrees. The (P+G) treatment (3.27,3.19 and 3.40 g) in the three seasons
respectively, and (R+P+G) treatment in the first season (3.23 g} were
significantly the highest. Similar effects were also evident concerning berry
size but the effect of (R+P+G) treatment was obvious for the three considered
seasons. {P+() treatmant was found to have the highest values of both berry
length and diameter. Effects of the (R+P+G) treatment varied from season to
another (Table, 3). These results are in accordance with those obtained by
Abd El-Wahab et al., {1997} and Ibrahim et &l., (2001) who showed that head
suckering and pinching the main shoots and maintaining laterals resulted in
the highest average berry weight, berry sizeé and berry dimensions. In
addition, Sharma el al, (1984), Orth et al., (1989} and Kalil et al., (1999)
reported that girdling at the beginning of flowering increased weight and size
of berries.

The conducted treatments affected the berry chemical properties. In
general, (R} treatment resulied in a decrease in both TSS (15.1,15.3 and 15.2
%} and TSS/acid ratio (17.4,16.5 and 16.9} in the three seasons
respeclively and an increase in the acidity percentage (0.87,0.93 and 0.90 %)
in the three seasons respectively, but these effects were insignificantly
different from the control. The effect of (P+G) and (R+P+G) treatments were
the highest for the three seasons (Table, 4). These results agree with the
findings of Wang (1989), Abd El-Wahab, et al., (1997) and lbrahim et al,,
(2001) who ensured that head suckering and pinching the main shoots and
maintaining laterals resulted in the highest total soluble solids and TSS/acid
ratio and the lowest acidity of berry juice. Also, Orth, et al., {1989), Kalil, et
al., (1999), Josan et al., (2001) showed that trunk girdiing along with brushing
of bunches improved the quality of grapes by increasing total soluble sofids
and reducing sugars and by decreasing the percentage of juice acidity.

4, Dynamics of wood ripening:

Fig.(4) clearly indicates that wood ripening gradually increased through
the considered sampling dates for the three seasons of the study.

Concerning the effect of treatments, it is apparent from the same figure
that the highest increase in the rate of wood ripening from 15-June tifl 15-
October was observed in (P+G) treatment (0.70, 0.76 and 0.85) for the three
seasons respectively, whereas, the lowest rate of was obtained from {R)
treatment (0.54, 0.58 and 0.65) during three seasons respectively, which
were even lower than the control. These results are in accordance with those
obtained by Abd Ei-Wahab et al, {1997) and ibrahim et al., (2001) who
pointed out that coefficient of wood ripening gradually advanced in the
successive dales of measurements recording averages between 0.37 and 0.36
to 088 and 0.89 from July 19 til October 2 during 1992 & 1993 seasons,
respectively. As for the effect of treatments, it is evident that coefficient of wood
ripening was always higher in all summer pruning freatments in comparison with
centrol.
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5- Morphological and Chemical Characteristics of Vegetative growth

(P+G) treatment had the highest shoot diameter (1.22, 1.29 and 1.23
c¢m) and leaf area (196.7, 198.1 and 195.6 cmz) compared with the control
and the other treatments Pronouncing effects of the (R+P+G) treatment were
also observed. However, the effect was insignificantly different from the
control as far as leaf area is concerned especially in the third season
(Table,5). The posilive influence of the conducted treatments was previously
supported by Abd El-Wahab et al., (1997), lbrahim et al., (2001) Lorenzo et
al., (2001) who recorded that head suckering and pinching the main shoots
and maintaining lalerals resulted in the highest vaiues of vegetative growth
(Average number of leaves per shoot and leaf area). Also, Caspari et al,
(1998) mentioned that the girdled vines were used as indicators of
carbohydrate supply. They added that vegetative growth responded in an
exponential and linear manner, respectively, to changes in carbohydrate
supply.

The effect of the conducted treatments on leaf pigments was significantly
evident only with chlorophyll A. This effect was attributed to (P+G) treatment
in the three seasons and (R+P+3) treatment in the second and third
seasons. (Table,6). )

None of the conducted treatments had a significant influence the cane
content of total nitrogen. As for the percentage of total carbohydrate of the
cane, (P+G) treatment resulted in the highest significant increase(28.4, 29.1
and 28.4%) in the three seasons respectively. This treatment also had the
highest C/N ratio compared with the control (63.1, 60.6 and 64.5) in the three
seasons respectively. Comparable effects attributed to the (R+P+G)
treatment were attained concerning both carbohydrates% and. C/N ratio.
(Table, 7). These results are in accordance with thoseobtained by Abd El-
Wahab et al, (1997) who found that pinching the main shoots and
maintaining laterals resulted in the highest percentages of total carbohydrates
in the second season. Chundawat et al., (1979) also showed that girdling at
the beginning of flowering increased carbohydrate content and C/N ratio.

The relative increase in total carbohydrate content of canes observed in
the conducted treatments may be attributed to the high rate of shoot growth
and wood ripening, as previcusly outiined by Stoev {1971) who assured the
presence of a highly positive correlation between carbohydrate accumulation
in shoots and degree of wood ripening.

Data illustrated in Fig.(5) indicated the presence of a highly pesitive
correlation between the C/N ratio and the percentage of predicted bud
fertility with degree (0.95 & 0.88).

However, results illustrated in Fig.(6) indicated the presence of a highly
positive correlation between the percentage of predicted bud fertility and the
yield with degree (0.96 & 0.89).

Finally, it can be concluded that the fertility of Superior grapevines can be
raised by the considered treatments. We recommend the combined Pinching
the main shoots + Girdling (P + G) freatment for its better effect on bud
fertility, yield and physical and chemical characteristics of the berries. Yet,
further investigations should be carried out on this proposed protocol for
decreasing bunch compaciness.
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