J. Adv. Agric. Res. ( Fac. Ag. Saba Basha)

Effect of Different Plastic Sheet Covering and Pruning
Times on Soil and Air Temperature Monitoring,
Vegetative Growth and Bud Behaviour of Table Grape
"Superior Cv."

Aly, M_A,; Thanaa, M. Ezz. and A. M. Abou-Eimaaty
Fac. Agric., Saba Bacha, Plant Production Department,
Alex. Univ.

ABSTRACT

The present study was conducted during 2007 and 2008 seasons in a private vineyard
of "Superior” grape cullivar at Mohamed Metwaly EL-Shagrawy village, El-Noubarya cng
Behaira governorate, Egypt. Vines were pruned in different times (December 1%, 15%, and 30%)
and covered by white, yellow plastic sheels (air and soil). Their effects on soil and air
temperature monitoring, vegetative growth and bud behaviour were studied. Results revealed
that, yellow sheet covering trees {YSCT) increased mean of maximum air temperatures by 7°C,
followed by (WSCT) which increased by 5.5°C, also (YSCT) increased mean of minimum
temperatures by 1.8°C followed by (WSCT) which increased by 1.2°C. Vegetative bud burst
advanced 20 days by (P1YSCT) and (P1WSCT) but (P30YSCS) and (P30WSCS) delayed it 11
days as compared by control treatment, moreover, (P30YSCT) and (P30WSCT) gave the least
period for vegetative bud burst 14 days but no differences were found under vines which treated
with different sheet covering soil with different time pruning as compared by controi (18 days).
{(P1YSCT) and (P1WSCT) advanced flower bud burst by 21 days but (P30YSCS) and
{P30WSCS) delayed 10 days as compared with control treatment. {P30YSCT) gave the short
period for flower bud burst, which decreased it by 3-4 days as compared with control treatment.
Generaily (P30WSCS) and {P30YSCS) gave a high number and percentage of bud burst but
{P1YSCT) gave the lowest values compared with control treatment. The highest bud fertility %
was obtained with control treatment, meanwhile treatments (P1YSCT} and (P1WSCT) produced
the lowest bud fertility %. Also, the highest leaf area was obtained (P30YSCT) compared with all
treatments moreover, the highest shoot length was observed with (P1YSCT) and (P1WSCT)
treatments. The different pruning time with white sheet coverings trees gave the highest leaf
total chlorophyil content.
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INTRODUCTION

The grapevine is one of the most important fruit crops plants of the
world. A grape is the fleshy, non-climacteric fruit that grows on the perennial
and deciduous woody vines of the family Vitaceae. Plasticulture techniques
use wavelength selective polyethylene mulch and clear polyethylene to tarp
solar energy, raise soil and air temperatures, and thereby advance the harvest
season of row crops (Wells and Loy, 1985; Bonnano and Lamont, 1987;
Maurer and Frey, 1987; Gerber et al., 1988; Motsenbocher and Bonano, 1989;
Gaye et al., 1992; Alexander and Clough, 1998; Bowen, 1998; and Jenni ef al.,
1998). Row covers also shield plants from wind which can disturb leaf display
(Bowen and Frey, 2002) and reduce stomatal conductance (Caldwell, 1970).
Although enclosing whole vineyard blocks or rows in polyethylene film has
been used successfully to advance table grape harvest (Novello et al., 1999 &
2000). Timing of phonological stages and rates of growth and development in
grapevines are strongly dependent on temperature exposure (Guitarez et al.,
1985 and Williams et al., 1985). Covering a vineyard will modify the solar
radiation characteristics (Carbonneau, 1984; Smart, 1985 and Reynolds et al.,
1896) and, consequently, creates changes in the microclimate
(photosynthetically active radiation. air temperature, humidity and wind speed)
at the cluster level. The modification of the vineyard microclimate has direct
effect on the plant water status (During, 1987, Novello et al., 1992; Katerji et
al, 1994 and Heilman et a/., 1996), on the gaseous exchanges {Trambouze
and Voltz, 2001), on the response of the crop to soil water depletion (Winkel
and Rambal, 1990), and has great impact on the grape yield and quality
(Smart, 1985).

In addition to air temperature, it appears that root zone temperature
independently influences budbreak timing. Increasing the root zone
temperature of dormant cabernet sauvignon vines by 13°C (i.e., from 12° C to
25° C), while maintaining the same ambient air temperature, advanced
budbreak by 5-11 days (Kliewer, 1975; Zelleke, and Kliewer 1980). Growth of
young shoots and bloom date has been successfully predicted from degrees of
temperature. Shoot growth can be also affected by root zone temperature
(Zelleke and Kliewer, 1979). These dependencies suggest that increasing vine
microclimate temperatures early in spring, when temperatures are coolest, may
be the most effective avenue for accelerating vine development and advancing
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veraison and fruit maturation. Polyethylene enclosures constructed around
large blocks of vines have been used successfully to trap solar energy and
induce early budbreak and veraison of table grapes (Novello ef al., 1999 &
2000).

Pruning is an obvious management technique developed to regulate
the balance between fruit production and vegetative growth of grapevines, aiso
influenced bud behaviour and bud fertility (Salem et al., 1997, Howell and
Strieglar, 1998, Shahien et al., 1998, Ali et al., 2000 and Omar & Abdel-Kawi,
2000). Pruning severity is influenced by the bearing nature and physiology of
such grape vine cultivar. It is also well demonstrated that Roumi, Flame and
Rouby seedless are pruned to spur system, since their fruitful buds are located
at the basal part of the canes.

The objectives of this study were to investigate the effects of different
air and soil plastic sheet coverings and pruning times on air and soil
temperature monitoring during the growth season, vegetative, flowering bud
burst and some vegetative parameters.

MATERIALS AND METHODS

The present study was conducted during the two seasons of 2007 and
2008 in a private vineyard of "Superior" grape cultivar at Mohamed Metwaly
EL-Shaarawy village, El-Noubarya city, Behaira governorate, Egypt. Two field
practices were conducted in a split-plot design with four replicates in the two
seasons. The vineyard was established in 2002, with vine spacing of 2 m
within rows and 3 m between rows. The vines are grown in sandy soil under
drip irrigation system and trained to cane pruning under baron trellis system,

The main factor was the three pruning times (1¥ December, 15%
December and 30% December) carried during dormant season to ten canes per
vine with 12 nodes per cane. Four renewal spurs (2 nodes) were retained per
vine, while the sub main factor was four mulching treatments with sheet cover
sleeves (air clear plastic, air yellow plastic, land clear plastic and fand yellow
plastic) which were randomly arranged in the sub-plots (Table 1). The control is
the field (no mulch with pruning 20% December). The experiment included a
3X4 of pruning time and mulching treatments (two colors and two methods of
application), which were applied in a split plot design, replicated in four blocks.
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Vines and soil mulch application were applied 256 days after pruning
time in all treatments in both seasons. Removal mulching was either all-at-
once or in two stages to allow for vine acclimation (Bowen ef al., 2004a). All
removal was before harvest 15 d, in the all treatments. All soil sleeves were
constructed of 75 cm wide, length the row, clear and yellow polyethylene
plastic. All air sieeves covered vegetative growth; the sleeve enclosures were
supported at the top by trellis catch wires and ciosed at the bottom arcund the
vine cane.

Combination treatments:

The following treatments were applied:

1- Pruning in 1 Dec. + White Sheet Cover Trees (P1WSCT).

2- Pruning in 15® Dec. + White Sheet Cover Trees (P15WSCT).
3- Pruning in 30® Dec. + White Sheet Cover Trees (P30WSCT).
4- Pruning in 1# Dec. + Yellow Sheet Cover Trees (P1YSCT).
5- Pruning in 152 Dec. + Yellow Sheet Cover Trees (P15YSCT).
6- Pruning in 30% Dec. + Yellow Sheet Cover Trees (P30YSCT).
7- Pruning in 1< Dec. + White Sheet Cover Soil (P1WSCS).

8- Pruning in 152 Dec. + White Sheet Cover Soil (P15WSCS).
8- Pruning in 30% Dec. + White Sheet Cover Soil (P30WSCS).
10- Pruning in 1= Dec. + Yellow Sheet Cover Soil (P1YSCS).
11- Pruning in 152 Dec. + Yeliow Sheet Cover Soil (P15YSCS).
12- Pruning in 30 Dec. + Yeliow Sheet Cover Soil (P30YSCS).
13- Control (Field Treatment}.

The following parameters were determined to evaluate the effects of
different plastic sheet coverings and pruning times:
Temperature Monitoring:

Soil and air temperatures were monitored every five days through the
growing season (from late December to late May) using thermisters (model
107B, Campbell Scientific, Edmonton, AB) attached to data loggers. Soil
temperature was measured in the center of planted row at a depth of 10 cm,
air temperature measured in the centre of the plot.

Bud behavior:

Budbreak progress in all-vines was followed by counting all- buds with
visible green tissue. Time of starting and ending of bud burst in all treatments
were recorded. Number of bursted bud and clusters per each vine were
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counted, and then the percentages of bud burst and fertility were calculated,
according to Bessis (1960) during both seasons of the study according to the
equations.
Bud burst % = No. of bursted buds x 100
Total No. of buds

Bud fertility % = No. of clusters / vine__ x 100

Total No. of buds
Chlorophyll contents:

Chiorophyll content in the leaves was extracted in 15 ml acetone and
acid washed sand, filtered and absorption values of the filtrate was read using
spectrophotometer, then total chiorophyll in leaves in both experimental
seasons (mg/g fresh) were determined using the method proposed by {Bonner
and Varner, 1965).

Vegetative growth:

Leaf area was measured during the second half of April on fully
developed mature leaves (leaves in the middle third of the shoots just above
the raceme) by portable area meter LI-COR mode! LI-3000A No. PAM 1671.
The chosen leaves were located on the nodes 7, 8 and 9 from the base of the
main shoot according to the suggestion of Bioletti (1938). Average length of 20
shoots made in the middle third of the shoot was measured from late
December to late May after the growth had ceased.

All the data collected were subjected to statistical analysis of variance
as described by Gomez (1984). The treatment means were compared using
L.S.D. test at 0.05 level of probability.

RESULTS AND DISCUSSION
Temperature Monitoring:
Air temperatures:

The effects of different plastic sheet coverings on mean of air
temperature for 2007 and 2008 seasons are presented in Table (2} and Fig.
(1). Data indicated that (YSCT) yellow sheet coverings trees increased mean
of maximum temperatures in the first season by 7.21°C and 6.79°C in the
second season, followed by (WSCT) white sheet coverings trees which
increased mean of maximum temperatures in the first season on average by
5.77°C and 5.26°C in the first and second season, respectively as compared
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with control. Also results showed that (YSCT) yellow sheet coverings trees
increased mean of minimum temperatures in the first season by 1.97°C and
1.57°C in the second season, that result followed by (WSCT) white sheet
coverings trees which increased mean of minimum temperatures in the first
season on average by 1.21°C and 1.14°C in the second season. Yellow sheet
coverings trees (YSCT) caused an increase in the mean of mean temperatures
by 4.59°C in the first season and 4.18°C in the second season, that data
followed by (WSCT) white sheet coverings trees which increased the mean of
mean temperatures by 3.49°C in the first season and 3.2°C in the second
season. These results are in agreement with Benismail and Ejnaoui (2004)
working in grape cv. Cardinal who found that, the use of plastic increased the
temperature around the plants. Also resuits seemed to be in line with those
obtained by Bowen ef al. (2004a).
Soil temperatures:

Data concerning the effects of different plastic sheet coverings on mean
of soil temperature in both studied seasons are shown in Table (3) and Fig. (2).
Data indicated that (YSCS) yellow sheet coverings soil increased mean of
maximum soil temperatures in the first season by 1.86°C and 2.23°C in the
second season, that result followed by (WSZS) white sheet coverings soil
which increased mean of soil maximum temperatures in the first season on
average by 1.79°C and 1.45°C in the second season. Also results showed that
(YSCS) yeliow sheet coverings soil increased mean of minimum soil
temperatures in the first season by 1.03°C and 1.05°C in the second season,
that result followed by (WSCS) white sheet coverings soil which increased
mean of minimum soil temperatures in the first season on average by 0.7°C
and 0.69°C in the second season.

Yeliow sheet coverings soil (YSCS) caused an increase in the mean of
mean soil temperatures by 1.44°C in the first season and 1.64°C in the second
season, followed by (WSCS) white sheet coverings soil which increased the
mean of mean soil temperatures by 1.24°C in the first season and 1.07°C in
the second season. These results seemed to be in line with those obtained by
Bowen ef al. (2004a). They showed that the polyethylene muich increased soil
temperatures by 2C°.
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Bud behavior:
Vegetative bud burst time:
Time of starting vegetative bud burst:

Data of 2007 and 2008 seasons represented the effects of different
plastic sheet coverings and pruning times on time of vegetative bud burst in
table grape "Superior cv." are listed in Tables (4). Resuits indicated that
(P1WSCT) and (P1YSCT) gave the earlier time of starting vegetative bud burst
in the two studied seasons, the first season was (18-Jan.) and the second
season was (14-Jan.). Also the data were similar between (P15WSCS and
P15YSCS) in the first season (31-Jan.), the second season too (25-Jan.). The
control treatment was (7-Feb.) in the first season and (3-Feb.) in the second
season. This means that the control treatment accerelate vegetative bud burst
as compared with (P30YSCT) which was (12-Feb.) and followed by
(P3OWSCT) which was (15-Feb.) in the first season, but there was no
difference between (P30WSCT and P30YSCT) which were (10-Feb.) in the
second season. The difference between pruning 1# December with coverings
soil, pruning 152 December with covering soil and pruning 30" December
with coverings soil may be due to time of starting bud burst and may be cause
of time of pruning and not of covering soil. Similar finding were also reported
by Avenant (1997) on Erlihane vineyard and might gain support from the work
previously done by Martin and Dunn (2000) and Bowen et al. (2004b) who
investigated the effects of pruning time (7 July or 17 August) on budburst, 13-
year-old Cabernet Sauvignon vines, grown in Victoria. They found that later
pruning was delayed the onset of budburst by an average of 4.3 days, and
60% budburst by an average of 5.3 days.

Time of ending vegetative bud burst:

According to the data given in Table (4) results showed that, the time of
ending vegetative bud burst ranged from-by (2-Feb. to 8-Mar.) in the first
season, and (29-Jan. to 5-Mar.) in the second season, also the period to
vegetative bud burst was on average by (14 to 18 days) in both seasons. The
least period to vegetative bud burst was obtained with (P30YSCT) and
(P30WSCT) which were (14 days) in both seasons, foliowed by [(P1WSCT),
{P1YSCT), (P15WSCT) and (P1YSCT)] which were (15 days} in the two
seasons. In summary, (P30YSCT) and (P30WSCT) gave the least period for
vegetative bud burst (14 days). Although white and yellow sheet coverings soil
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increased soil temperatures with the difference between timing of pruning, it
had no effect on the period of vegetative bud burst in both seasons (18 days)
as compared by control.
Flower bud burst time:
Time of starting flower bud burst:

Data iliustrated in Table (4) reveaied that, the time of starting flower bud
burst ranged from (18-Mar. to 19-Apr.) in the first season and {14-Mar. to 16-
Apr.) in the second season, also data illustrated that (P1WSCT) and (P1YSCT)
were the earlier time of starting flower bud burst in both studied seasons, (19-
Mar.) in the first season and (14-Mar.) in the second season, that data followed
by (P1WSCS) and (P1YSCS) which were (28-Mar.), (25-Mar.) in the first and
second seasons, respectively. As for (P15YSCT} it was (25-Mar.) and (19-
Mar.) in the first and second seasons, followed by (P15WSCT) which was (26-
Mar.} in the first season and (20-Mar) in the second season moreover, no
differences were found between (P15YSCS) and (P15WSCS) in the first
season (4-Apr.), also in the second season (28-Mar.). Generally, it can be
concluded that, (P1YSCT) and (P1WSCT) advanced flower bud burst by 21
days but (P30YSCS) and (P30WSCS) delayed it by 10 days as compared with
control treatment.

Time of ending flower bud burst:

Table (4) demonstrate the effects of different plastic sheet coverings
and pruning times on time of ending fiower bud burst in table grape "Superior
cv.” Data showed that, the time of ending flower bud burst was averaged by (8-
Apr. to 10-May), (3-Apr. to7-May), respectively in both seasons. The data
indicated that, (P30YSCT) gave the short period to flower bud burst (18 days)
and (19 days), respectively in both seasons, followed by (P30WSCT) with
value {19 days), (20 days) respectively in the two seasons. It can be concluded
from the above data that, (P30YSCT) gave the short period to fiower bud burst
which decreased it by 3-4 days as compared by control treatment (biggest
flower period bud burst) which was similar with [(P1WSCS), (P1YSCS),
(P15WSCS) and (P15YSCS)).

Number of bud burst, the bud burst percentage and bud fertility:

Results of the effect of different plastic sheet coverings and pruning
times on the number of bud burst and the percentage of bud burst of table
grape “Superior cv" for 2007 and 2008 seasons are shown in Table (5). Data
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revealed that, (P1WSCT), (P1YSCT), (P1WSCS), (P1YSCS), (P15WSCT),
(P15YSCT), (P30OWSCT) and (P30YSCT) caused a significant decrease in the
number of bud burst and the percentage of bud burst in both experimental
seasons as compared with control. Generally it could be mentioned that
(P30WSCS) and (P30YSCS) which produced in {107.0) buds and (89.16%)
bud burst percent in the first season. Mean while, in the second season they
produced (107.5), (109.0) buds and (89.58 %), (90.83 %), respectively,
(P1YSCT) was (82.00) buds, (68.33 %) during 2007 season, {83.50) buds,
(69.58 %) during 2008 seasons. Generally, the (P1YSCT) treatment produced
the least values regarding these traits. This result agreed with those reported
by Avenant (1997) and Keller and Mills (2007). They observed that on
average, 25% of buds were killed by cold temperatures in late fall.

Table (5) demonstrate the effects of different plastic sheet coverings
and pruning times on bud fertility of table grape "Superior cv" during 2007 and
2008 seasons. Results indicated that, a significant decrease in bud fertility was
attained by (P15YSCS), (P15WSCS), (P30WSCT), (P30YSCT), (P15WSCT),
(P15YSCT), (P1YSCS), (P1WSCS), (PIWSCT) and (P1WSCT) treatments in
both seasons compared by control treatment. Also data showed that, in both
seasons no significant difference was observed between (P30WSCS) and
(P30YSCS) and control treatment. It can be concluded that, non of treatmenis
gave a significant increase in bud fertility compared by control treatment during
the two seasons. The above results agree with those reported by Benismail
and Ejnaoui (2004) and Sanchez and Dokoozlian (2005), they determined that
the effect of plastic covering on bud burst of grape. They found that,
accumulated heat and temperature increase under plastic cover reduced bud
fertility of the vine, also they indicated that maximum fruitfulness occurred at
25°C but it was drastically reduced at 32°C. Singh and Gorakh (2009)
determined the impact of black polyethylene film (100 micro thick) on flowering
in mango cultivars Chausa and Langra in india. They noticed that flowering
was enhanced (35-50%) in muiched frees compared to the non-mulched ones.
Vegetative growth:

Leaf area (cm?):

Table (6) showed the Effects of different plastic sheet coverings and
pruning fimes on leaf area in table grape "Superior cv' at 2007 and 2008
seasons. It can be noticed that, (P30YSCT) gave a highly significant increase
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compared with all treatments during both experimental seasons, furthermore,
the control treatment gave the lowest leaf area during the two seasons.
Moreover, data indicated that (P15YSCT). (P1YSCT), (P30WSCT),
(P15WSCT), (P1WSCT), (P30YSCS), (P15YSCS) and (P30WSCS) treatments
caused a significant increase in leaf area compared with control treatment in
both seasons, moreover, a significant increase in leaf area was noticed by
(P1YSCS), (P1WSCS) and (P15WSCS) during 2007 season compared with
control treatment but no differences were found between them and control
treatment during 2008 season. it can be concluded that, pruning in December
30" with yellow and white sheet coverings trees gave the best resuits. Such
result may be caused by accumulation of temperature. Our data are disagree
with Phadung et al. (2005) who studied the effects of muiching (straw mulching
and plastic mulching) on growth of 'Perlette’ grape, they showed that mulches
did not affect leaf size.
Shoot length:

The effect of different plastic sheet coverings and pruning times on
average shoot length in table grape "Superior cv" at 2007 and 2008 seasons
are illustrated in Tabie (6).

Data showed that, (P1YSCT), (P1WSCT), (P1YSCS), (P1WSCS),
(P1SYSCT), (P15WSCT), and (P15WSCS) increased significantly the average
shoot length during both seasons of the study measured at March 1 # and May
15 ® compared with control treatment. Nc significant differences were found
between (P30YSCT), (P30WSCT) and control treatment, in the two studied
seasons, of the study measured on March 1 £. Regarding the average of shoot
length of the study measured on May 15 B (P15YSCS), (P30YSCT) and
(P30WSCT) were increased significantly in both seasons compared by control
treatment. Our results are agreed with the finding of ibarra-Jimenez et al.
(1996) who found that, soil mulching led to a faster formation of branches.
Moreover, Bowen et al. (2004a&b) and Phadung et af. (2005) observed that,
the sieeves increased the early growth rate of shoots and enhanced shoot
length of periotte grapevines.

Totai chlorophyli:

Data illustrated in Table {6) show the effect of different plastic sheet
coverings and pruning times on leaf total chlorophyll at table grape "Superior
cv' at 2007 and 2008 seasons. Results showed that during seasons a
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significant increase was obtained by (P30WSCT), (P15WSCT), (P1WSCT),
(P30YSCT) and (P15YSCT) treatments compared with control, while
(P1YSCT) increased significantly in the first season only, it compared to control
treatment. No significant differences were found among (P30YSCS),
(P30WSCS), (P15YSCS), (P15WSCS), (P1YSCS), (P1WSCS) and control
treatment during both experimental studied seasons. It can be concluded that,
the different pruning time with white sheet coverings trees gave the best
results that result may be caused by the percentage of light and high
temperatures. Singh and Gorakh (2009) determined the impact of black
polyethylene film (100 micro thick) on stomatal behaviour of leaves in mango
cultivars Chausa and Langra in India. They declared that significant increase
with cultivar variation in gas exchange parameters and chlorophyll
fluorescence was recorded in mulched trees. Such result was agreed with our
data.
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Table (1 ): Characteristics of the cover sheet plastic.

Treatments Covering characteristics

Air and Soil White
Plastic

Polyethylene, colour clear, thickness 0.120 mm

Air and Soil Yellow
_ piastic

Polyethylene, colour yeilow, thickness 0.120 mm

Table (2): Effects of different plastic sheet coverings on mean of air

temperature during 2007 and 2008 seasons.

2007 2008
Treatments Max. Min. Mean Max. Min. Mean
WSCT w3.81 1513 2447 3441 1563 25.02
YSCT 3525 1589 2557 3594 1606 26
Control 28.04 1392 2098 29.15 1449 21.82
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Fig. (1): Effects of different plastic sheet coverings on mean of air

temperature
during 2007 and 2008 seasons.

BWSCT
@YSCT |
21 Control

Table (3): Effects of different plastic sheet coverings on mean of soil

temperature during 2007 and 2008 seasons.

2007 2008
______ EAEREIE _Max. Min. Mean Max. Min. Mean
WSCS 2395 1613 2004 2434 16.46 2040
YSCS 2402 1646 2024 2512 16.82 2097
___Control 2216 1543 1880 2288 1577 19.33
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Fig. (2): The effects of different plastic sheet coverings on mean of soil
temperature during 2007 and 2008 seasons.
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Table (4): Effects of different plastic sheet coverings and pruning times
Superior “on time of vegetative and flowaring bud burst in table grape
at_ 2007and 2008 seasons."cv.

Treatments 2007 2008
Vegetative Flower Vegetative Flower
bud burst bud burst bud burst bud burst
Pruning Coverings . Timeof Time of ) Time of . Timeof Time of
time sheets Time of ending  starting Time of stating e of starting  ending
starting bud bud ending bud ending bud bud
bud burst burst burst bud burst burst bud burst burst burst
WSCT 18-Jan. 2-Feb. 19-Mar.  B-Apr. 14-Jan.  29-Jan.  14-Mar.  3-Apr.
1® YSCT 18-Jan.  2-Feb. 19-Mar. 8-Apr.  14-Jan.  29-Jan.  14-Mar.  3-Apr.

December WSCS 22-Jan. 9-Feb.  28-Mar.  19-Apr. 19-Jan. §-Feb. 25-Mar.  16-Apr
YSCS 22-Jan.  9-Feb. 28-Mar. 19-Apr,  19-Jan, 6-Feb.  25-Mar. 18-Apr.

WSCT 27-Jan. 11-Feb. 26-Mar. 15-Apr.  21-Jan. 5-Feb. 20-Mar.  9-Apr.
158 YSCT 26-Jan.  10-Feb. 25-Mar. 14-Apr.  21-dan. 5Feb  19-Mar. B-Apr
December WSCS 31-Jan. 18-Feb. 4-Apr. 26-Apr.  25-Jan. 12Feb. 29-Mar. 20-Apr.
YSCS 31-Jan.  18-Feb. 4-Apr.  26-Apr.  25-Jan.  12-Feb. 28-Mar. 20-Apr.

WSCT 15-Feb. 1-Mar. 9-Apr. 28-Apr. 10-Feb. 24-Feb. 5-Apr. 25-Apr.

Jot YSCT 12-Feb.  26-Feb. S5-Apr.  23-Apr.  10-Feb.  24-Feb. 3-Apr.  22-Apr.
December WSCS 18-Feb. B8-Mar.  19-Apr. 10-May  15-Feb. 5-Mar. 18-Apr.  7-May.
. YSCS 18-Feb. 8-Mar. 18-Apr.  10-May  16-Feb. 5-Mar. 18-Apr.  7-May.

Control 7-Feb. 25-Feb.  8-Apr. 1-May 3-Feb. 21-Feb. 5-Apr.  2T-Apr.

ot  010Z () St '10A
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Table (5): Effects of different plastic sheet coverings and pruning times
on number of bud burst, the percentage of bud burst and bud fertility of
table grape "Superior cv" at 2007 and 2008 seasons.

Treatments 2007 2008

. : Number Bud Bud Number Bud Bud
P;it:;\gng Cg\'r]eer;rt'lsgs ofbud burst fertility ofbud burst ferility
burst (%) (%) burst (%) (%)

WSCT 8450 7041 6.67 86.75 7228 7.7

18 YSCT 82.00 6833 583 83.50 6958 7.08
December WSCS 98.50 8208 8.54 1005 8375 10.21
YSCS 9900 8250 875 101.8 8483 10.21

WSCT 89.25 74.38 1208 9275 7729 13.33

158 YSCT B7.75 73143 11.04 B9.25 7438 12.29
December WSCS 1025 8542 1896 1050 875 21.04
YSCS 103.0 85.83 1917 105.0 87.5 22.08

WSCT 9550 7958 1438 9675 8063 16.88

30 YSCT 9250 77.08 1313 9325 7771 15.00
December WSCS 1070 8916 2396 1075 8958 2479
YSCS 1070 8916 2396 109.0 90.83 25.21

Control 103.3 86.08 2313 1065 8792 25.21

LS.Dat0.05% 4221 3521 109 3583 2984 1682
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Table (6): Effects of different plastic sheet coverings and pruning times
on Average shoot length, leaf area and total chlorophyll in table grap
"Superior cv” at 2007 and 2008 seasons.

_ TFreatments 2007 " ""2008
Shoot Shoot Shoot
Shoot
! th | th
Pruing  Coverings ooy ol Leat Total  length '*(’221‘)" Leaf  Total
time sheets at at area chlorophyll (cm) at at area chlorophyli
™ gy (em’}  (mg/gm ™ jge  (em))  (mg/gm)
March May March May
WSCT 3025 1850 1701 2.205 360 180.0 1845 2213
14 YSCT 36.00 1885 1751 1.688 39.0 1950 1883 1.737

December WSCS  29.50 1600 1356 1.278 310 1660 1411 1.298
YSCS 30.00 1620 1389 1.278 318 1690 1423 1.313

WSCT 2000 1680 1705 2.253 225 1803 1873 2310

158 YSCT 2225 1710 1765 1.710 250 187.0 1900 1.845
December  WSCS 17.75 1470 1351 1.278 180 1508 1430 1.313
YSCS 17.00 1470 1386 1.278 183 1550 1465 1.320

WSCT 10.00 1453 1714 2.260 135 1653 1885 2.303

30f YSCT 1150 1520 1785 1.710 156 1773 1935 1.895
December WSCS 7.500 9800 1373 1.303 9.0 134.0 1442 1.352
YSCS 8.000 100.3 140.2 1.317 10.0 1403 1484 1.418

Control 13.00 1210 1256 1.278 156.0° 128.0 1349 1.308

LSDat0.05% 4367 2897 6734 0.27% 2245 7842 7610 04056
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