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ABSTRACT

INTRODUCTION

Grape is considered as one of the
most popular and favourite fruit crops i
Egypt; it ranks second after citrus crop concer-
ning the acreage and consumption rates Grape
acreage in Egypt exhibited a remarkable
increase in the last decade reaching 160005
feddans with a productive average of 144624
feddans producing 1391749 tons. The average
yield was 9.62 tons/feddans according to the
statistics of Ministry of Agriculture published
in 2005,

Among the horticultural practices
carried out in wvineyards, winter pruning is
considered the most important one through
which grape production can be increased.

The production of grapes in Egypt
increased as a new varieties became known
and culture practices post harvest handling as
well as a new marketing methods utilized in
the new reclaimed areas in the Egyptian

deserts particularly the early ripening cultivars
such as "Flame scedless”, "Superior" and
"Early Superior".

In Egypt, information concerning
pruning of Flame scedless and "Crimson
seedless” cultivars seems to be quite Limited.
Some grape growers adopted cane training
system as appropriate method for training this
cultivars with the purpose of obtaining the
highest yield without taking into account the
negative effect of this yield on the size and
quality of both bunches and berries.

Therefore, some attempts were done
in this respect by several investigators Al-
Rawi and Al-Dooni {1977), Morris and
Cawthon (1980), Pondev (1984), Rizk ef ai.
(1994), Sommer {1995}, Ibrahim et al. (1996),
Rizk {1996), Abd E]-Wahab (1997), on some
deciduous fruits.
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The present work was planned and
carried out to study the effect of different cane
lengths and bud load on growth and yield of
both "Crimson seediess” and "Flame seedless"
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cultivars. The ultimate target of this investiga-
ted is to determine the appropriate cane length
which can be recommended for each cultivar
under cane pruning system,

MATERIALS AND METHODS

The present investigation has been
undertaken during the two successive growing
seasons of 2005 and 2006 in a private vine-
vard at El-Khatatba region, Minufiya Gover-
norate, Egypt on "Flame seediess” and Crm-
son seedless" grapevines. These vines were
propagated by cuttings and growing in a sandy
soil and drip irrigation systems was used
Vines were 7 and 5 vears old, spaced at (1.5 x
3.0) and (2.0 x 3.0) meters for "Flame seed-
less" and "Crimson seedless, respectively.

In December 2004 vines were care-
fully selected to be healthy, nearly uniform in
vigour as possible and receiving regularly the
same horticultural practices. Then, vines were
arranged in a randomized design, however,
every treatment replicated six times whereas
cach replicate was represented by a single
vine, -

Vines were trained according to the Y
system for both studied cultivars. During the
first week of January and second week of
February, both "Flame seedless” and Crimson
seedless” cultivars were pruned in both sea-
sons of study, respectively to investigate the
effect of different buds load and fruiting units
length on bud behaviour, vegetative growth
and vield of two grape vine cultivars, Thus,
the experiments in this study conducted were
as follows:

Twelve of pruning treatments were
carried out and each treatment replicated six
times for both "Flame seedless" and "Crimson
seedless" cvs. Four bud load/vine were carried
out as 24, 36, 48 and 60 buds per vine and
adjusted number of buds/spure was 2, 4 and 6
buds. Consequently the number of bearing
units per an individual vine ranged from 4-30
ones per vine this was observed in the "Flame
seedless” cv. Moreover, four bud load/vine
were carried out as 48, 60, 72 and 84 buds/
vine and adjusted number of buds/cane was (9
£ 1), (12 £ 1) and (15 + 1) buds. Thus the

fruiting canes left per each vine ranged from
5-9 canes/vine for "Crimson scedless”.

-The vines of the two experiments
were subjected to the following estimation:

1- Bud behaviour:
Dormant buds per vine were watched
at weekly intervals all along the bursting
period. Number of the bursted buds and clus-
ter/feach vine were recorded then the percen-
tage were calculated according to Bessis
(1960) during both seasons of study. Also,
number of vegetative buds and number of
fruitful buds were counted and the percentages
were calculated in relation to the total number
of the bursted buds according the following
equations: '
. oy Numberof burstedbuds
Bud burst(7%) Totalnumberof buds
Numbenf clusters/ine
Totalhumberf buds
Numbeof fruitfubuds

Numbeof burstecbuds X

In addition, coefficient of fruitfulness
was calculated by dividing the total number of
clusters per vine over the total number of
fruitful shoots per vine. Moreover, the percen-
tage of bursted buds at each position (nodc)
lengthwise the cane was calculated. Also, the
percentage of fertile buds at the aforemen-
tioned position lengthwise the cane was calcu-
lated in relation to the number of bursted buds
in each position.

x100

*Budfertilitl %) = x100

*Fruitfulms (%) = 100

2- Vegetative growth:

Ten vegetative growth and ten fruitful
shoots were labeled per vine, just after growth
commencement of each seasons, to be measu-
red at growth cessation, the ultimate shoot
length (gained growth), basal shoot diameter,
number of leaves / shoot and the average leaf
area of the basal, 5%, 6% and 7" leaves were
measured using planimeter.
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3- Yield per vine:

Average number of cluster and
weight of yield per vine in kg. was determined
at harvest time. That is on the first week of
June and on late of August for both Flame
secdless and Crimson seedless, respectively in
two seasons.

- Statistical analysis of the date:
All data obtained during two seasons
of the present investigation were statistically

analyzed using the analysis of variance
method according to (Snedecor and Cochran.
1980). In addition, significant differences
among means were distinguished according to
the Duncan's multiple range test (Duncan,
1955) whereas capital and small letters were
used for differentiating the values of specific
and imteraction effects of the investigated
factors, respectively.

RESULTS AND DISCUSSION

1- Effect of bud load/vine and fruiting unit
length (No. of buds/ cane) on bud
behaviour of both "Flame seedless"
and "Crimson seedless'' grapevines:

Data in Tables (1 and 2) show that the
bud behaviour measurements expressed as
bud burst (%), vegetative buds (%), fruitful
buds (%) and fruitfulness coefficient in

response to four levels of bud load/vine (24,

36, 48 & 60) and (48, 60, 72 & 84) combined

with three levels of cane length (2, 4 & 6) and

(9 +1, 12 £1 & 15 £1) number of buds/vine on

Flame scediess and Crimson scedless,

respectively.

1.1-Effect on bud burst percentage:
A- Specific effect:

Conceming the specific effect of the
two factors involved in this study ie., bud
load/vine and fruiting unit length the (No. of
buds/canc) on bud burst percentage, data
obtained in Tables (1 and 2) clearly show that
a significant gradual decrease in bud burst
percentage with increasing number of
budsfvine from (24 to 60) and from (48 to 84)
in both Flame seedless and Crimson seedless,
respectively during 2005 and 2006 scasons.

The present results are in harmony
with those mentioned by Tafazoli (1977),
Pondev (1984) and Abd El-Baki (2003) they
revealed that the percentage of developing
buds was in a negative comelation with
number of buds left after pruning

With respect to the specific effect of
cane length (No. of buds/ cane), it was quite
clear that (2) and (9 +1) buds/cane recorded
the least percentage of bud burst in both
"Flame seedless" and "Crimson scedless"

during the two seasons of study, respectively.
Thus, it could be disclose that the over length
of cane (6 buds/cane for Flame seedless and
15 +] buds/ cane for Crimson seedless),
resulted in an increase in bud burst behaviour.
Moreover, treatmenis of 4 buds/cane for
Flame seedless and 12 +1 cane/buds for
Crimson were in between the aforesaid two
extremes, however no significant differences
were detected between the treatments (2) and
(4) buds/cane for Flame seedless .and (9 x1)
and (12 £1} buds/cane for Crimson seedless.
These results in most cases are n partial
agreement with those found by Al-Rawi and
Al-Doori (1977), Fawzi et al., (1984), Rizk et
al., (1994), Rizk (1996) and Ansam (2002) all
indicated that the percentage of bursted bud of
"Thompson seedless” grape was increased by
increasing cane length from 12 up to 18
buds/cane and from 8 to 12 buds/cane for
"Deslains" grape cv.

B- Interaction effect:

Tables (1 and 2) revealed that there
were a significant variation resulted by diffe-
rent combinations between number of buds/
vine and cane length (No. of buds/canc).
Anyhow, 24 buds/vine x length of cane (6
buds) for "Flame seedless” and 48 buds/vine x
cane length (15 %1 buds) for "Crimson sced-
less" treatments showed the highest bud burst
(%) as compared with those of other combina-
tions. On the other hand, 60 buds/vine x cane
length (2 or 4 or 6 buds) for "Flame seedless”
and 84 buds/vine x cane length (9 +1 or 12 £1
or 15 =] buds) for "Crnimson seedless” treat-
ments showed the lowest bud burst percentage
during two seasons of study. In addition, other
combinations were in between the aforesaid
two extremes,



Table (1): Response of bud behaviour measurements (percentage of bud burst , vegetative buds, fruitful buds and fruitfulness coefficient) to

different levels of both bud load/vine and fruiting unit length on ''Flame seedless’

Cane length

rapevines during 2005 and 2006 seasons.

(No. of Bud burst (%) Mean* Vegetative buds (%) Mean* Fruitful buds (%) Mean* | Fruitfulness coefficient | pfoan*
budsieane)| 2 | 4 | 6 2 [ 4 T 6 2 7 4 ] 6 2 | 4 ] 6
E:d :li;ine 1" season 2005
24 63.87¢ | 65.93b | 68.00a | 65.93A | 4.1le 41le 3.97¢ 4.07C | 95893 | 95.89a : 96.03a ; 35.93A 1.00e 1.00¢ i.00e 1.00D
36 56.87d | 57.35d | 57.83d | 57.35B | 5.96c-¢ | 445¢ 3.66¢ 4.69C :94.04a-c| 95.55a | 96.34a | 95.31A4 | 1.22d 1.21d 1.204 1.21C
48 50.73e | 51.10¢ | 51.47e { 51.10C | 6.93cd | 6.01c-e | 5.09de | 6.01B | 93.07bc | 93.99a-¢c| 94.91ab | 93.99B 1.45¢ 1.43¢ 141c 1.43B
60 45.03f | 45.03f | 46.61f | 45.56D | 13.06a { 9.39b 8.09%c | 10.18A | 91.91cd | 90.61d | 86.04c | 89.82C | 1.B6a 1.72b 1.60b 1.73A
Mean**| 54,13B | 54.85B | 55.98A 7.52A 5.99B | 5.20C 93.75A | 94.01A | 93.33A 1,384 | 1.34B | 130C
2™ season 2006
24 64.55c | 68.00b | 70.10a | 67.55A | 4.23c 4.17c 2.03d 34BC | 96972 | 95.83b | 95.77b | 96.19A 1.00¢ 1.0le 1.00e 1.00D
36 5488¢ | 57.35d | 58.80d | 51.01B | 4.65¢ 4.65¢ 4.62¢c 4.64B [ 95.38b | 94.80b | 95.35b | 95.18B | 1.26d 1.24d 121d 1.24C
48 48.85f | 48.85f | 49.23f | 48.98C | 5.37%¢c 5.14c 5.05¢ 5.18B 94.65b | 94.86b | 94.63b | 94.71B | 1.70b 1.57b 1.51¢ 1.59B
60 43.77g | 44.40 45.03g | 4440D | 12923 | 12253 | 10.97b | 12.05A | 89.03c | 87.75d | 87.08d | 87.95D | 1.86a 1.85a 1.81a 1.84A
Mean** | 53.01C | 54.65B | 55.79A 6.79A 6.55B 5.67C 94.00A | 93.31A | 93.21A 1.45A 1428 | 1L38C

CH 01¥

Table (2): Response of bud behaviour measurements (percentage of bud burst , vegetative buds, fruitful buds and fruitfulness coefficient) to
different levels of both bud load/vine and fruiting unit length on ""Crimson seedless'' grapevines during 2005 and 2006 seasons.

Cane length Bud burst {%) Mean* Vegetative buds (%) Mean* Fruitfui buds (%) Mean* | Fruitfulness coefficient | pfean*
b m.».ﬁ;,‘,')r 9+1 | 12+1 | 151 9+1 | 121 ] 151 91 [ 12+1 [ 151 91 1221 [ 15%1
o.of 1" season 2005
huds/vine .
24 86.12b | 87.02b | 88.62a | 87.25A | 56.63g | 55.13gh | 53.48h | 55.08D | 46.52a | 44.87ab | 43.37b | 44.92A | 1.12¢d | 1.12¢d | 1.11d 111D
36 80.77d | 82.05cd | B2.55c | BL.79B | 61.46e | 60.05ef | 59.13f { 68.22C | 38.54d | 3995cd | 40.87¢c | 39.78B |} 1.17ab | 1.13cd | 1.12¢cd | 1.14C
48 76.58¢ | 77.25¢ | 77.93e | 71.26C | 67.11c 165 71cd | 64.34d | 65.72B | 32.89f | 342%9f | 35.66e | 34.28C | 1.17ab | 1.14a-d | 1.13cd | 1.I5B
60 7320 | 7340f [ 74.20f { 73.60D | 74.18a | 7232b | 7105b | 7252A | 2895¢. | 2768p { 2582h | 2748D | 1.18a | 1.15a-d [ 1.15a-d | 1.16A
Mean**| 79.17B | 79.93B | 80.83A | 64.85A | 63.30B | 62.00C 36.73A | 36.70A | 36.43A 1.16A | 1.14B | 1.13C
2" season 2006
24 84.88b | 8547ab | 87.03a | 85.79A | 57.02g | 55.76gh | 54.61h | 55.80D | 45.39%a | 44.24ab | 42.98b | 44.20A | 1.12ce | 1.11e | 1.12¢c-e | 1.12D
36 79.17d | 80.48cd | 81.00c | B0.22B | 62.87¢c | 61.32¢ | 59.19f | 61.13C | 37.13d | 38.68d | 40.81c | 38.87B | 1.18a-d | 1.16a-¢ | 1.12¢c-e | 1.15C
48 75.22¢ | 75.67e | 76.12e | 75.67C | 68.73¢ | 67.29c | 64.61d | 66.88B | 31.27f | 32.71f | 3539 | 33.12C | 1.19ab | 1.18a-d | 1.i4bc | 1.17B
60 72.00f | 72.37f | 73.00f | 72.46D | 75.98a | 73.99b | 72.66b | 74.21A | 27.34g | 2601g | 24.02h | 25.79D | 1.21a | 1.18a-d | 1.17a-¢ | L18A
Mean**| 77.82B 178.50AB | 79.29A 66.15A | 64.59B | 62.71C 35.28A | 3541A | 35.80A 1.18A | 1.16B | 1.14C

* and ** Means refer to specific effect of bud load/vine and fruiting unit length, respectively. Values within the same column or row for any of two investigated factors followed by

the same letter/s were not significantly at 5 % level where capital letters, were used for distinguishing specific effect value of each investigated factor but small letters
for interaction of their combination.

2002 ‘(£)9# ‘104 “toyoyysopy a8 U3y JO) spruvy
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1.2- Percentage of vegetative buds:
A- Specific effect:

Concerning the specific effect of the
different factors involved in this study i.e., bud
load/vine and cane length (No. of buds/cane)
on the percentage of vegetative buds in
relation to the total number of bursted buds,
data obtained in Tables (1 and 2} clearly show
that pruning both “"Flame seedless” and
"Cnimson scedless” up to 60 and 84 buds/vine,
respectively produced the highest vegetative
bud percentage during 2005 and 2006 seasons.

Followed in a decreasing order by
bud load at 48 and 72 buds/vine for "Flame
seedless” and "Crimson seedless", respec-
tively however bud load at 36 and 60 buds/
vine came in the third level on vegetative per-
centage in  both “Flame scedless' and
"Crimson seedless", respectively, meanwhile
the other treatment appeared to be less cffec-
tive than the abovementioned ones.

Regarding the specific effect of cane
length (No. of buds/cane) on vegetative buds
(%), data in Tables (1 and 2) revealed that a
significant variances in percentage of vege-
tative buds were obviously detected due to
fruiting unit length during this study. Herein,
the obtained results revealed that vegetative
buds (%) decreased significantly by increasing
cane length (No. of buds/cane) in both grape-
vine cultivars in 2005 and 2006 seasons.
Moreover, the most remarkable increase was
resulted by the lowest number of buds/cane
(2) and (9 £1) for "Flame seedless” and
"Crimson seedless”, respectively however, (6)
and (15 +1) buds/cane exhibited the lowest
percentage of vegetative buds. Meanwhile, (4)
and (12 £1) buds was intermediate in this
respect in both "Flame seedless" and "Crim-
son scedless”, respectively during the two sea-
sons of study.

B- Interaction effect:

Tables {1 and 2} revealed that there
were a significant variation resulted by diffe-
rent combinations between bud load/vine and
canc length (No. of buds/cane). Anyhow, in
"Flame seedless" pruned at 60 buds/vine x
cane length at 2 buds/cane and pruning "Crim-
son scedless” at 84 buds/vine x 9 +1 buds/cane
treatments showed the highest value of vege-
tative buds (%) as compared with other

combinations. On the other hand, pruning
"Flame seedless” at 24 budsfving x 4 or 6
buds/cane and 48 buds/vine x 12 £1 or 15 1
buds/cane for "Crimson seedless”" treatments
gave the lowest percentage of vegetative buds
during 2005 and 2006 scasons. Moreover,
other combinations were in between the
abovementioned two extremes.

1.3- Percentage of fruitful buds:
A- Specific effect:

Concerning the specific effect of bud
load/vine (No. of buds/vine) and cane length
(No. of buds/cang) on the percentage of
fruitful buds, data obtained in Tables (1 and 2)
clearly show that as a general trend the fruitful
buds behaviour showed a reversing trend to
that found with vegetative buds. In this res-
pect, the treatments of 60 buds and 84 buds/
vine in both "Flame seedless” and "Crimson
seedless”, respectively passessed the lowest
percentage of fruitful buds, followed by
treatments 48 and 72 buds/vine. Moreover,
treatments of bud load at 36/vine in "Flame
seedless” and 60 buds/vine in "Crimson seed-
less" came in the third class, meanwhile, treat-
ments of 24 buds/vine and 48 buds/vine resul-
ted in approached values in both "Flame seed-
fess" and "Crimson seedless”, respectively.

These results are in agreement with
those reported by Morris and Cawthan (1980)
and Abd El-Baki (2003) alt they observed an
increase in bud fertility when bud number/
vine was decreased.

Regarding the specific of cane length
(No. of buds/cane} percentage of fruitful buds,

data in Tables {1 and 2) it appeared as a
general trend, that the fruitful buds behaviour
showed a reversing trend to that found with
vegetative buds. In-this respect, the results
indicate also that, there were no significant
differences  during two seasons between
treatments of (2, 4 & 6) and (9 £1, 121 & 15
+]) for "Flame scedless" and "Crimson secd-
less", respectively.

These results are in agreement with
the findings of Fawz et al. (1984), Abd El-
Wahab (1997) and Ansam (2002) they repor-
ted that the short pruning had no effect on bud
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B- Interaction effect:

With respect to the interaction effect
of various combinations between the two
investigated factors i.e., bud load (No. buds/
ving) and cane length (No. of buds/canc) on
percentage of fruitful buds, data in Tablks (1
and 2) showed obviously that the varable
response during 2005 and 2006 seasons. The
highest value of fruitful buds (%) was related
to the combination between bud load at 24
buds/vine x cane length at 2 buds and bud
load at 48 buds/vine x cane length at 9 +I
buds/cane, while the least value of percentage
of fruitful buds was detected by bud load at 60
buds/vine combined with cane length at 6
buds and bud load at 84 buds/vine x cane
length at 15 *1 buds/cane treatments in both
"Flame scedless" and "Crimson scedless”
grapevine, respectively during this  study.
Moreover, other combinations were in bet-
ween.

1.4- Fruitfulness coefficient:
A- Specific effect:

Conceming the specific effect of bud
load per vine, data obtained in Tables (1 & 2)
revealed that four investigated bud load (No.
of buds/vine) at (24, 36, 48 & 60) and (48, 60,
72 & 84) buds/vine treatments resulted a
gradual increase in fruitfulness coefficient
value was significantly exhibited with increa-
sing bud load/vine in both "Flame seedless”
and "Crimson scedless", respectively during
two seasons of study.

This trend could be supported by
findings of Pondev (1984) and Abd El-Baki
(2003) who reported that the fruiting coeffi-
cient was in positive correlation with the num-
ber of bud left after pruning,

As for the specific effect of cane
length (No. of buds/cane) on fruitfulness
coefficient data in Tables (1 and 2), displayed
that treatments significantly affected the
fruitfulness coefficient throughout the two
seasons of study. As a general trend decrea-
sing the number of buds/cane increased the
number of clusters produced on the current
seasons shoots. Therefore, the treatment of 2
buds/cane and 9 +1 buds/cane recorded the
highest coefficient of fruitfulness in both
seasons, followed by 4 buds/cane and 12 =1
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buds/cane, followed by 6 buds/cane and 15 #1
buds/cane in descending order in both "Flame
seedless” and "Crimson seedless”, respec-
tively during this study. In this respect Rizk
(1996), Abd El-Wahab (1997) and Ansam
(2002) they reported that the load of 6 buds/
cane excreted the highest fruitfulness coeffi-
cient, while the load of 15 buds/cane pass-
essed the lowest fruitfulness coefficient.

B- Interaction effect:

Referring the interaction effect of two
investigated factors ie., bud loadvine and
cane length on fruitfulness coefficient value,
data obtained in Tables (I & 2) showed
obviously the vanable response during 20605
and 2006 scasons. The least value of fruit-
fulness coefficient was related to the com-
bination between bud load/vine at 24
buds/vine x cane length at 2 or 4 or 6 buds/
cane and 48 buds/vine x cane length at 9 £1 or
12 £1 or 15 %] buds/cane treatments m both
"Flame scedless” and "Crimson seedless”,
respectively. On the contrary, the largest value
of fruitfulness coefficient was always in
concomitant to the bud foad at 60 buds/vine x
cane length at 2, 4 & 6 buds/cane and bud load
at 84 buds/vine x canc length at 9 !
buds/cane treatments in both "Flame seedless”
and "Crimson seedless”, respectively during
two scasons of study. In addition, other
combinations were in between the aforesaid
two extremes,

2- Effect of bud load/vine and cane length
on growth vigour:

2.1-Effect on shoot length (cm.} and shoot
diameter (cm.):

A- Specific effect;

Conceming the specific effect of the
bud load/vine, data in Tables (3 and 4) clearly
show that bud load at 24 buds/vine and 48
buds/vine were the tallest shoots followed by
bud load at 36 buds/vine and 60 buds/vine in
both "Flame scedless” and "Crimson seed-
less", respectively, The bud load at 48 buds/
ving and 72 buds/vine came in the third class;
meanwhile the bud load at 60 buds/vine and
84 buds/vine appeared the shortest shoot
length and shoot diameter in both "Flame
seedless" and "Crimson seedless”, respec-
tively during 2005 and 2006 seasons.
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Thus, it could be postulated that the
growth reduction due to bud load treatments
was directly correlated to the number of buds
left after pruning. In other words increasing
the bud load/vine decrcased the current
season's, shoot length and this may be attribu-
ted to the competition between the shoots in
the treatments of high bud loads. The findings
of Pondev (1984), Anderson and Sims (1991)
and Abd El-Baki (2003) that increased bud
load limited individual shoot growth and redu-
ced annual shoot growth increment, have
given support to this view.

With respect to the specific effect of
cane length {No. of buds/cane) on shoot length
{cm.) and shoot diameter {cm.), data obtained
in Tables (3 and 4) showed that cane length at
2 buds/cane and 9 *! buds/cane were the
tallest and thicknest ones followed in a
descending order by cane length and diameter
at 4 buds/cane and 12 +1 buds/cane and 6
buds/cane and 15 +1 buds/cane in both "Flame
seedless” and “Crimson seedless”, respec-
tively.

Thus it could be postulated that the
growth reduction due to cane length treat-
ments were directly correlated to the number
of buds left on the canc after pruning. In other
words, increasing cane length decreased the
current season's shoot length and this may be
attributed to the competition between the
shoots in the treatments of high canc length. In
this connection, Anderson and Sims (1991),
Sommer, (1995), Ibrahim er al. (1996), Abd
El-Wzhab (1997) and Ansam (2002) they
noticed that shoot length was positively
affected by level of pruning severity.

B- Interaction effect:

Tables (3 and 4) reveals that there
were a significant variation resulted by
different combinations between bud load/vine
and cane length. Anvhow, bud load at 24
buds/vine and cane length at 2 buds/cane and
bud load at 48 buds/cane combined with cane
length at 9 +1 buds/cane treatments showed
the tallest and greatest shoot diameter as
compared with those of other combinations in
both "Flame seedless” and "Crimson seedless"
cvs. during the two seasons of study. On the
other hand, bud load at 60 buds/vine x cane

length at 4 or 6 buds/cane and bud load at 84
buds/vine x cane length at 12 +1 or 15 #]
buds/cane showed the shortest and lowest
value of shoot length and diameter in both
"Flame seedless" and "Crimson seedless”,
respectively. In addition, other combinations
were in between the aforesaid two extremes.

2.2-Effect on number of leaves/shoot and
leaf area:
A- Specific effect:

Concerning the specific effect of the
investigated factors ie., bud load/vine (No. of
buds/vine) and cane length (No. of buds/cane)
on average number of leaves/shoot and
average leaf area (cm?), data obtained in
Tables (3 and 4) showed that both the number
of leaves/shoot and leaf area (cm®) were
decreased significantly by increasing bud load
(No. of buds/vine) either compared cach other.
On the other hand, bud load at 24 buds/vine
and 48 buds/vine gave the highest number of
leaves per shoot and greatest value of leaf
arca, followed by sccond level of bud
load/vine at 36 buds/vine and 60 buds/vine in
both "Flame seedless" and "Crimson seed-
less", respectively. The third level of bud load
at 48 buds/vine and 72 buds/vine came in the
third class in decreasing both the number of
leaves/shoot and leaf arca, meanwhile the
fourth treatment (bud load at 60 buds/vine and
84 buds/vine) appeared to bc less value
effective of number of leaves/shoot and had
the least value of leaf area {cm?) in both
"Flame seedless” and "Crimson seedless”, res-
pectively during the two scasons of study.
These results as a general trend, are in agree-
ment with the conclusion given by Koruza
(1986) and Abd El-Baki (2003).

Regarding the specific effect of cane
length on both number of leaves/shoot and
leaf area (em.?), data obtained in Tabies (3 and
4) showed that both number of leaves/cane
and leaf arca {cm.’) were negatively correlated
with increased the number of buds/cane
during the two seasons of study. In other
words, all three cane length treatments (2, 4 &
6 buds/cane for "Flame seedless” and 9 £1, 12
+] & 15 +] buds/cane for “"Crimson seed-
less"), significantly decreased by cane length
increased, however, such decrease was more
remarkable with the longest cane (6 & 15 +1
buds/cane for two cultivars).



Table (3): Response of some growth parameters (shoot length, shoot diameter (cm.), number of leaves/shoot and leaf area) to different levels of

bot

Cane length

Shoot tength (cm.)

bud load/vine and fruitin

1 16

unit leng

h on'

Shoot diameter (em,)

ame seedless'

Mean*

grapevine durin

Number of leaves/shoof

2 | 4 |

2005 and 2006 seasons.

Leaf area {¢m2)

2 |

1% season 2005

]
4 | & '\

193.5¢

1.73A

90.50a | 80.75b

173.1a | 170.1a

164.7b

166.21

1.56B

72.75¢ | 71.25¢

156.1¢c_] 152 9cd

150.9de

13531

1.46C

6458 | 61.33f

148.0ef | 147 8ef

1711

1,33D

49.67h | 41.83:

147.8ef | 144.8f

148 40-C| 148.0C |
140 43 |

153.1C

69.38A | 63.79B

156.3A | 153.9B

151.1C

2" season 2006

1953¢

1.71A

87.92a | 82.58b

168.1a | 168.3a

162.3b

165.5f

1.558

74.50d | 68.92¢

155.1¢cd | 151.7de

155.7¢

135.11

1.45C

6342 | 60.92g

148.9ef | 148 3ef

148 Sef

117.51

50.251 { 4167

147.5fg | 144.2g

138.8h 5D |

69.02A

|153.13B

151.33C

* and ** Means refer to specific effect of bud load/vine and frmting unit length, respectively. alues within the same c or row for ‘ two investigated factors followed by

Shoot length {cm.) Shoot diameter (cm.) Mean* Number of leaves/shoot Mean* Leaf area {(em2) Mean*
9+1 [ 121 [ 15+1 9+1 | 12+1 | 15%1 91 [ 12+1 [ 15+1] 9+£1 | 12+1 | 151
1 season 2005 :
2054a | 201.3b | 195.3c | 200.1A 1.83a 1.73b 1.67c 1.74A 1024a | 95.00b | 9242c | 96.61A | 175.7a | 17070 | 167.8¢c | 171i.4A }
60 184.0d | 174.3e | 164.3f | 174.2B 1.56d 1.48¢e 1.42f 1.498B 87.17d | 82.17¢ | 77.50f | §2.288B | 163.1d | 158.0e | 151.7f | 157.6B
72 1569g | 151.6h | 148.0i | 152.2C 1.37f 131g 1.28¢ 1.32C 72.58g | 66.75h | 62.33i | 67.22C | 147.2g | 141.5h | 137.8i .
84 142.8) 1370k | 129.21 | 136.3D 1,18h 1.16hi 1.11i 1.15D 57.67 | 5233k | 49.921 | 53.31D | 130.9 129.3] | 125.4k | 128.5D
Mean**| 172,3A | 166.0B | 159.2C 1.4%A | 142B | 1.37C 79.96A | 74.06B | 70.54C 154.3A | 149.9B | 145.6C
- 2" season 2006 ,
48 207.3a | 2009b | 194.1c | 200.8A 1.85a 1.76b 1.68¢ 1.76A 10433 | 94.080 | 92.33¢ [ 96.92A | 176.8a | 170.2b | 168.2b | 171.7A
60 184.4d | 174.6¢ | 1650f | 174.7B | 1.355d 1.48¢ 142f | 148B | 86.50d | 82.50e | 77.25f | 82.08B | 161.8c | 1574d | 150.7e R
72 156.6g | 152.4h | 147.3i § 152.1C 1.38f 1.29g | 126gh | 1.31C 73.5'03 67.00k | 62421 | 67.64C | 146.6f | 140.6g | 138.0h | 141.8C
24 142.5 137.8k { 12791 | 136.1D | 1.21hi 1.17ij 1.1 1.16D 57.50) | 52.83k | 49.751 | 53.36D | 1323i 128.3; | 125.2k | 128.6D |
L Mean** | 172.7A | 166.4B | 158.6C | 1.50A | 143B | 1.37C | 80.46A | 74.10B | 70.44C 154.4A | 149.1B | 145.5C :

the same letter/s were not significantly at 5 % level where capital letters, were used for distinguishing specific effect value of each investigated factor but small letters for
mteraction of their combination.

CH P1¥

2007 ‘(c)or 104 ‘“oyorysopy a5 duSy Jp Sppuuy



Growth, Yield & Fruit Quality Of Two Grape cvs. In Response To Bud .... Ho. 415

These resulis as a general trend are in
agreement with conclusion given by Sommer,
(1995), thrahim ef al. (1996), Abd El-Wahab
(1997), Ansam (2002),

B- Interaction effect:

As for the interaction effect of various
combinations between two investigated
factors i.¢., bud load/vine and cane length (No.
of buds/cane), data obtained in Tables (3 & 4)
showed obviously variable response during
2005 and 2006 scasons, Hence, the most
depressive effect on number of leaves/cane
was detected by bud load at 60 buds/cane x
cane length at 6 buds/cane and bud load at 84
buds/vine x cane length at 15 1 buds/cane
treatments for "Flame seedless” and "Crimson
seedless" grapevine, respectively. The same
trend was observed with the leaf area (em’),
while the lowest value of leaf arca was
resulted by bud load at 60 buds/vine x cane
length at 6 buds/cane and bud load at 84
buds/vine x cane length at 15 %1 buds/cane
treatments for "Flame seedless" and "Crimson
seedless”, respectively. On the other hand, the
highest value of number of leaves/shoot was
detected by bud load at 24 budsivine x cane
length at 2 buds/cane and bud load at 48
buds/vine x cane length at 9 +! buds/canc
treatments. Similar trend was discussed with
the abovementioned character was found with
the leaf area (cm’), whereas the highest value
of leaf area was obtained by bud load at 24
buds/vine x cane length at 2 buds/canc and
bud load at 48 buds/vine x cane length at 9 +1
buds/cane treatments in both "Flame seedless”
and Crimson scedless", respectively during the
two seasons of study, Moreover, other com-
binations were in between in this concem.

3- Effect of bud load and cane length on
yield:

3.1-Average yield/vine and number of
clusters: '

A- Specific effect:

Concemning the specific effect of the
two factors involved in this study i.e., bud
load/vine and cane length on number of
cluster/vine, it is clear from the obtaincd data
(Tables 5 and 6) the average number of
clusters/vine of both "Flame secdless” and
"Crimson scedless", grapevine was gradually
enhanced with increasing the bud load/vine

ie., the load of 60 buds/vine gave the highest
significant total number of cluster/vine,
followed by the treatments of 48 buds/vine.
The 36 buds/vine came in the third class;
meanwhile the 24 buds/vine appeared to be
less effective than the abovementioned ones.

As for "Crimson seedless", grapevine
Table (6), the load of 84 buds produced the
highest significant number of clusters in both
seasons, followed by the load of 72 buds/vine.
The load of 60 buds/vine came in the third
class; meanwhile, the load of 48 buds/vine
appeared to be less effective than the abov-
mentioned ones during 2005 and 2006 sca-
SONs.

Generally, it is obvious from the
abovementioned results that the total number
of cluster/vine progressively increased by
increasing bud load in both "Flame seedless"
and "Crimson seedless" during the two
seasons of study.

Regarding the specific effect of cane
length (No. of buds/canc) on number of
cluster/vine, data obtained in Tables (5 and 6)
revealed that increasing cane length from (2 to
4 to 6) for "Flame seedless" and from (9 1 to
12 +1 to 15 1) for "Crimson scedless” resul-
ted significantly in increasing number of clus-
ter/vine during the two seasons of study. Simi-
lar observations were also, found by Fawzi et
al. (1984); Rizk et al. (1994), Abd El-Wahab
(1997) and Ansam (2002).

B- Interaction effect:

With respect to the interaction effect
between bud load/vine and cane length (No. of
buds/cane) on number of cluster/vine in both
two grapevine cultivar under study, data
obtained in Tables (5 and 6) declared that the
specific effect of each investigated factor was
directly reflected on their combmations (inter-
action effect). Herein, the highest number of
cluster per vine was in closed relationship to
treatments of 60 budsfvine x cane length at 6
buds/canc and 84 buds/vine x cane length (15
+1 buds/cane) were statistically the richest in
both "Flame secedless" and "Crimson seed-
less", respectively. On the contrary, the 24
buds/vine combined with cane length at (2
buds/cane) in "Flame secdless" and 48 buds/
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vine x cane length at (9 £l buds/cane) in
"Crimson seedless" had statistically the lowest
number of cluster/vine during both seasons. In
addition, other combinations were in between
the abovementioned two extremes.

3.1-b- Average yield/vine (kg/vine):
A- Specific effect:

Data obtained during both 2005 and
2006 experumental seasons as shown from
Tables (5 and 6) declared that the average
yieldivine of both "Flame scedless”" and
"Crimson scedless” cultivars were greatly
enhanced with increasing the bud load/vine
1.e., the load of 60 buds/vine had statisticatly
the highest value of total yield (kg)/vine
followed in a descendng order by 48 buds/
vine in "Flame seedless” cultivar. The 36
buds/vine came in the third class; meanwhile,
the treatment of 24 buds/vine produced the
lowest yield/vine,

As for "Crimson seedless” cv. data in
(Table 6) displayed that the load of 84
buds/vine produced the highest significant
yield per vine in both seasons followed by the
load of 72 buds/vine. The treatment of 60
buds/vine came the third class during the two
study of study. However, the treatment of 48

Annals Of Agric. Sc., Moshtohor, Vol. 46(3), 2008

buds/vine recorded the lowest significant
yield/vine in both 2005 and 2006 seasons.

Generally, it is obvious from the
abovementioned results that the vyield/vine
progressively increased by increasing bud
load. The present findings, go in line with
those reported by Clark ef al., (1989), Hussain
and El-Dujaili (1990) and Abd El-Wahab

(1997).

Concerning the specific effect of cane
length (No. of buds/cane) on total yield,
Tables (5 and 6) displayed that there were a
significant differences between all treatments
(2, 4 & 6 buds/cane) for "Flame seedless" and
(9 =1, 12 1 & 15 £1 buds/cane) for "Crimson
seedless” in the average vield during the two
seasons of study. This results disagree with
that reported by Lagarda (1986) and Abd El-
Wahab (2003), they found that all cane
lengths were not effective in average yield/
vine of "Molago Reja" and "King Ruby"
grapevine. In addition, Ansam (2002) found
that, there were no significant differences bet-
ween all treatments, in the average yield/ vine
of "Superior” cultivar.

Table (5): Influence of different levels of bud load and fruiting umit length on number
of clusters/vine and yield (kg/vine) of "Flame seedless' grapevine during

2005 and 2006 season.
' of Cluster /vine

ele.
9+£1 [ 12t [ 15=1

Mean*

 Yield (kg) /vine
9+1 | 12+1 [ 15+1

ol'byds/cane)
No. of buds/vine

1" season 2005

24 13.33i 14.33h 15.00h

14,22D 8.86¢ 9.18de 9.28d

36 21.50g | 22.17fg | 22.67f

22,11C 12.20¢c 12.36¢ 12.51c

43 29.67¢ 30.83d 31.67c

30.72B 14.27b 14.36b | 14.42b

50 39.67b 40.17h 42.50a

40.78A 15.81a 15.90a 16.11a

26.04C | 26.88B | 27.96A

12.78B | 12.95AB | 13.084

2™ season 2006

24 13.501 14.50hi | 14.83h

14.28D 9.06¢ 9.27e 937

36 21.33g 22.83f 23.67F

22,61C 12.054 | 12.17cd | 12.52¢

48 30.83¢ 32.17d 33.00d

32.008 14.38b 14.52b | 14.58b

60 41.00c 42.50b 44.33a

15,925 16.0da 16.20a

Mean**] 26.67C

8.6A

*and ** Meaos refer (0 specc effect ud load/vine and ting unit length, respectively. Values Within

13048

the same column or row for any of two investigated factors followed by the same letter/s were not
significantly at 5 % level where capital letters, were used for distinguishing specific effect value of
each imvestigated factor but small letters for interaction of their combination.
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Table (6): Influence of different levels of bud load and fruiting unit length on number of clusters/vine

and yield (kg/vine} of "Crimson seedless” grapevine during 2005 and 2006 season.
¢ length (No.|  Number of Cluster fvine Mean* Yield (kg) /vine Mean*
ofbuds/cane)| 921 [ 121 | 151 91 | 1241 [ 15%1
o
No. of buds/ving 1" season 2005
43 13,50h 14.67¢ 15.33g 14.50D 5,75k 6.00g 6.23g 5.99D
60 19.83f 20.83¢ 21.17e 20.61C 7.55f¢ 7.80e 7.96e 1.11C
72 25.67d | 26,17cd | 26.83c 26.22B 9.40d 9.59¢cd 9.76c 9.58B
84 31.17b 31.83b 33.33a 32,11A 10.63b | 10.81ab | 11.04a 10.82A
Mean** | 22.54C | 23.38B | 24.17A 8.33C 8.55B 8.75A
2 season 2006
48 12.33§ 13.33%1 1433h | 13.33D 5.70j 6.071 6.26h 6.01D
60 18.50g 19.50f [ 20.50e | 19.50C 7.33g 7.5 7.74¢ 1.55C
72 2450d | 2550c | 26.17¢ | 25.39B 8.83d 9.00c 9.06¢ 8.96B
84 31.17b 31.67b 32.50a 31.78A 9.90b 10.02b 10.19a | 10.04A
Mean** | 21.63C 22508 | 23,38A 7.94C 8.17B 8.31A

* and ** Means refer to specific effect of bud load/vine and fruiting unit length, respectively. Values within
the same column or row for any of two investigated factors followed by the same letter/s were not
significantly at 5 % level where capital letters, were used for distinguishing specific effect value of
cach investigated factor but small letters for interaction of their combination.

B- Interaction effect:

Regarding the interactions effect of
the investigated two factors i.e., bud load (No.
of buds/vine) and canc length (No. of buds/
cane) on average weight of yield (kg), Tables
(5 and 6) showed a considerable and statistical
effect in both seasons of study. Herein, the
highest total yield was in closed relationship
to 60 buds/vine x cane length at 2, 4 and 6
buds/ cane treatment for "Flame scedless” and
84 buds/vine x cane length at 15 +1 buds/cane

treatment for "Crimsen secdless" in both

s¢asons,

The least value of vicld was exhibited
by 24 buds/vine x cane length at 2 bud/cane
and 48 buds/vine x cane length at 9 +1 buds/
cane treatments in both ""Flame seedless” and
"Crimson seedless” respectively, during two
seasons of study. In addition, other combina-
tions werc in between the aforesaid two
extremes during 2005 and 2006 seasons.
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