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Abstract

Effect of chemical thinning using ethephon and
cytophex at different concentrations and dates of
application was studied on fruit set and fruit properties of
Samany date palm cultivar in two seasons (2004-2005).
Fruit set percentage was much decreased when ethephon
was sprayed at all tested concentrations within 18 days
after pollination compared with cytophex, in the two
seasons. Moreover Samany fruit physical characteristics
i.e., fruit weight, flesh weight, fruit dimensions and fruit
size were enhanced with ethephon and cytophex
treatments. In addition, Samany fruit contents of TSS, total
soluble sugars, reducing and non-reducing sugars were
increased when ethephon at 300 ppm and cytophex at 60
ppm were sprayed within 18 days after pollination.

Key words: Samany — ethephon — cytophex or growth
regulators — fruit characters — fruit thinning — date palm
cultivar.

INTRODUCTION

Date palm (Pheonix dactylifera. L) has a great economical importance and
agricultural uses throughout human's history. In Egypt, distribution of date palm trees,
covers a large area extends from Aswan to north Delta, beside the oasis of Siwa,
Bahriya, Farafra, Kharga and Dakhla. Fruit thinning of date palms is an important
factor in improving fruit quality (Physical and Chemical Fruit Characteristics)
consequently the grade of superior fruits for native markets and exportation. Alsg, it
reduces the alternate bearing of some date palm cuitivars.

Ethephon treatments affected bunch weight, average yield and fruit quality of
different date palm cultivars. (EL-Makhtoum et &/, 1995) Spraying ethephon at 500
ppm within 2 weeks after spathe creating was the best treatment that increased fruit
weight and enhanced fruit quality, (El-Hamady et a/, 1979, Moustafa and Seif, 1989,
Kamal, 1995 and Bassal & EL-Deeb, 2003). Also, ethephon in the high concentrations
increased flesh weight (Moustafa and Seif, 1989 and Bassal and EL-Deeb, 2003).
Moreover, Ethephon treatment (500, 1000 and 1500 ppm) increased fruit dimensions
(length and diameter) over control {Moustafa and Seif, 1989, El-Hamady et af,, 1993,
Kamai, 1995 and Bassal and EL- Deeb, 2003). However, it was clearly noticed that
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fruit drop percentage increased as ethephon concentration increased (El-Hamady et
al, 1993). In the other side, ethephon sprayed at 250, 500 and 1000 ppm increased
fruit TSS of date palm Zaghlou! and Samany (El-Azzouni et af, 1975, Moustafa and
Seif 1989, Kamal, 1995 and Bassal &EL- Deeb, 2003). Spraying ethephon at 100, 200,
400 and 500 ppm of Zaghloul and Hayany date palm cultivars increased fruit total
sugars proportional to the concentration of growth regulators (E!-Hamady et a/, 1997,
Mohammed et a/., 1986, Moustafa and Seif 1989, Kamal, 1995 and Bassal & EL-Deeb,
2003).

The cytokinins are plant growth regulators that enhance plant cell division and
cell expansion, as well as delay senescence. In a study, 2-chloro-4-pyridyl phenyl urea
(CPPU) was sprayed to Arumanis mango trees at 14 days after blooming. showed that
CPPU at 10 ppm gave the best results in increasing fruit retention, number of fruit per
cluster and per plant, weight of one fruit, fruit volume and leaf area (Notodimedjo,
1994) .

Thus, the present investigation is planned to study the effect of ethephon and
cytophex at different concentrations of each on the fruit thinning of Samany date palm

cultivar, aiming ko improve fruit physicat and chemical characteristics.
MATERIALS AND METHODS

The present study was carried out during two successive seasons (2004 and
2005}, at the Experimental Research Station, Faculty of Agriculture, Cairo University,
Giza Governorate. Nine female palms of Samany date palm cultivar, 15 years oid were
chosen for this study, each represent one replicate. They were pruned at 8:1
leaf/bunch ratio (El-Shazly, 1999). Twelve bunches were left on each palm .The palms
were similar in growth and received normal agricultural proactive. They were
pollinated by the same source of pollen grains just after fourth days of spathe cracking
in both seasons.

Each palm was sprayed with ethephon at 0, 100, 200, and 300 ppm and
cytophex 0, 20, 40, 60 ppm. Twelve bunches on each palm were divided into two
groups, each group of 6 bunches were sprayed with either concentration of the above
mentioned growth regulators. Between each two bunches, one bunch was sprayed
with water as control. The studied concentrations were sprayed at either three dates
after pollination {6, 12, and 18 days). The individual bunches were covered hefore and
after treatments by tissue paper. The aforementioned treatments were applied at
either the following three dates, 6 days from pollination, 12 days from pollination or

at 18 days from pollination.
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The studied samples of 30 date fruits were randomly picked from each bunch.

The parameters were tabulated as follows:-

1- Fruit set percentage:
Total number of setting fruits per bunch
Fruit set % = x 100.

Total scares number per bunch

2- Yield as average bunch weight (kg).
3- Fruit physical and chemical characteristics:
3-1- Fruit, flesh and seed weights:
These were determined in 5 fruits of each replicate for each treatment and the
mean of weight was calculated in grams. Also fruit weight/seed weight ratio was

estimated.

3-2- Fruit dimensions:

Fruit length and diameter were measured using individual fruits of each replicate
(5 fruits) by using vernier caliper. Also, average size of the same fruits by replacement
of water in a graduated jar and calculated in cm3.

3-3- Fruit firmness:

It was estimated using pressure tester apparatus (Kg/cm?2) (drill diameter, 0.3
cm) for the individual 5 fruits of each replicate per treatment.
3-4- Total soluble solids (TSS):

It was determined in fruit juice using carl zeiss refractmeter as described in
A.0.A.C. (1980).

3-5 -Total soluble sugars:

It was dtermined in the methanolic extract using the pheno! sulphuric acid
method. {Smith et &/, 1956) which was calculated as g glucose/100 g fresh weight of
fruits.

Statistical analysis:

The obtained data were subjected to analysis of variance and the mean values
were compared using LSD method at 5% level. The data were tabulated and
statistically factorial analyzed according to the randomized complete block design
method (Snedecor and Cochran, 1972). Also, the percentages were transformed to
the arcsine to find the binomial percentage according to steel and Torrie (1980},
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RESULTS AND DISCUSSION

4-1-1- Fruit set percentage:

Table (1} indicates that Samany fruit set percentages were significantly affected
by different concentrations of ethephon and cytophex at the experimented spraying
dates during fruit development in both seasons. The results revealed that ethephon of
all tested levels were most effective in decreasing fruit set percentages compared with
cytophex and control.

Concerning the effect of spraying dates, spraying after 18 days of pollination
recorded more decrease in Samany fruit set percentages followed by 12 and 6 days
after pollination. The same trend was also found in the second season.

In addition, the interaction between spraying dates, growth regulators and
concentrations, indicated that 300 ppm of ethephon sprayed at 18 days after
poilination in the 1st and 2nd seasons gave the lowest Samany fruit set percentages
comparing with all other ethephon treatments. Also, 60 ppm of cytophex sprayed
after 18 days from pollination produced the lowest Samany fruit set percentages in the
two seasons. In this respect the other cytophex treatments especially these treated
after 6 or 12 days of pollination were significantly equal to control at all tested
concentrations.

These results are in agreement with El-Hamady ef a/. {1993) who found that
fruit drop percentage of Seleg and Menify date palms increased as ethephon
concentration increased. Meanwhile, cytophex increased fruit retention in Arumanis
mango {(Reynolds et a/, 1992).

4-1-2- Bunch weight (kg):

Table (2) indicates that Samany bunch weight was significantly affected by
different concentrations of ethephon and cytophex sprayed at different times during
fruit development in both seasons.

Concerning the effect of substances, cytophex gave the highest bunch weight
than ethephon (10.41 and 10.17 kg) in the first and second seasons respectively,
followed by ethephon which recorded 10.20 and 9.90 kg, respectively
Respecting to the effect of concentrations, control gave the
highest Samany bunch weight in the both seasons (14.17 and 13.75 kg, respectively).

Regarding the interaction between substances and concentrations, cytophex
gave the highest Samany bunch weight at all concentrations used than ethephon.

Concerning spraying dates 6 days after pollination gave the highest bunch
weight followed by 12 and 18 days after pollination (10.50, 10.33 and 10.08 kg,

respectively) in the first season.
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Concerning seasons, the first season gave the highest Samany bunch weight
(10.30 kg) than the second season {10.03 kg).

These results are in agreement with Moustafa and seif (1989) who found that
treatment with ethephon on sewy date palm cv. reduced the average bunch yield
compared with the untreated ones. On the other side, Hussein ef &/ (1992) found that
ethephon treatments had no significant effects on bunch weight.

4-1- Fruit weight (g):

Table {3) indicated that ethephon and cytophex treatments significantly affected fruit
weight of Samany cv. by different concentrations at different times during fruit
development in both seasons.

Concerning the effect of spraying date, early spraying of ethephon (6 days after
pollination) recorded significant increasing in Samany fruit weight compared with the
other spraying dates in both seasons. Meanwhile, late cytophex application (18 days
after poliination) produced the highest increase in fruit weight in the first season.

Respecting to the effect of substances, Samany fruit weights sprayed by
cytophex and ethephon were differed significantly in the first season only. However,
cytophex produced the highest Samany fruit weight than ethephon {30.75 and 28.49g,
respectively) in the first season.

Regarding to substance concentration, it was clearly noticed that the highest
concentration of both substances produced the highest Samany fruit weight in both
season. At 300 ppm of ethephon and cytophex at 60 ppm gave the highest Samany
fruit weight in both seasons, comparing with other concentrations used.

In addition, the interaction between spraying dates, growth regulators, and their
concentrations indicated that 300 ppm of ethephon sprayed at 6 days after pollination
in the 1st and 2nd seasons gave the significant highest Samany fruit weight comparing
with the other ethephon treatments. Also, 60 ppm of cytophex sprayed after 18 days
from pollination produced the highest Samany fruit weight in the first and second
seasons of study comparing with the other cytophex treatments.

These results were in agreement with El-Hamady ef a/. (1993), Moustaf and Seif
(1989} and Kamal {1995} as they found that date palm fruit weight was increased with
ethephon treatments than control. Also, cytophex increased berry weight of grapes
{Reynolds et a/, 1992) and mango fruit weight {(Notodimedjo, 1998).

4-2- Flesh weight (g):
Samany flesh weight was significantly affected by different concentrations of ethephon
and cytophex at different dates during fruit development in beoth seasons (Table, 4).
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Concerning the effect of spraying date, early application of ethephon (6 days
after pollination) recorded the highest increase in Samany flesh weight. Meanwhile,
late spray of cytophex (18 days after poliination) resulted in the highest flesh weight.

Regarding to the effect of substances, cytophex produced the highest Samany
flesh weight than ethephon. As for the concentration of substance, it was clearly
noticed that the highest concentration of both substances raised Samany flesh weight.
{28.43 and 28.30 g) for ethephon and {32.13 and 28.51 g} for cytophex in the first
and second season respc.

The interaction of spraying date, substances used and concentrations revealed
that 60 ppm of cytophex sprayed at 18 days after pollination produced the highest
Samany flesh weight {(40.24 g) in the first season comparing with other treatments.
While in the second season, 300 ppm of ethephon sprayed at 6 days after pollination
gave the highest Samany flesh weight (37.35 g).

These results are in agreement with Moustafa and seif (1989) and Bassal and El-
Deehb (2003) as they found that ethephon in the high concentration increased flesh
weight of date palm fruits.

4-3- Seed weight:

Data presented in Table (5) revealed that ethephon sprayed at 300 ppm or
cytophex at 60 ppm after 6 days from pollination raised seed weight compared with
other tested concentrations and control at different spraying dates. However, no
significant differences were found between spraying dates of ethephon at 300 ppm or
cytophex at 60 ppm. This trend was generally observed in both seasons.

5- Fruit dimensions:

5-1- Fruit length (cm):

Samany fruit length was significantly affected by different concentrations of ethephon
and cytophex at different times during fruit development in both seasons (Table, 6).

Concerning the effect of spraying time, spraying after 12 days of pollination
recorded increasing in Samany fruit length (5.48 ¢m) followed by 18 and 6 days after
pollination (5.32 and 5.15 cm, respectively) in the first season. While, in the second
season spraying after 18 days of poliination recorded increasing in Samany fruit length
(5.62cm) followed by 12 and 6days after pollination (5.60 and 5.51cm, respectively) .

Respecting to the effect of substances, Samany fruit length was significantly
affected by spraying cytophex or ethephon regardless spraying dates as compzred
with control in both seasons. However, no significant differences could be detected
between the means of both substances.

Regarding to the concentration, it was clearly noticed that the highest
concentration of both substances produced the highest Samany fruit length in both
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seasons. Ethephon at 300 ppm or cytophex at 60 ppm gave the highest Samany fruit
length in both seasons, comparing with other used concentrations.

The interaction between spraying date, substance, and their concentrations
indicated that 300 ppm of ethephon sprayed at 12 or 18 days after pollination gave
the highest Samany fruit length comparing with other interactions. Meanwhile,
cytophex at 60 ppm at any tested spraying dates had the highest effect on increasing
fruit length.

These results were in agreement with Moustafa and Seif (1989) who found that
date palm fruit length was increased with ethephon 300 ppm than other treatments.
5-2- Fruit diameter (cm):

Data in Table (7) indicated that Samany fruit diameter was affected by ethephon
and cytophex at different concentration and dates of application in both seasons.
However, spraying with cytophex at the first season was more effective than ethephon
in this respect, meanwhile, they were significantly equal at the second season.

Concerning the effect of spraying date, there was an increase in fruit diameter
by late spray (18 days after pollination) of cytophex in both seasons.

Concentration of substance produced the greatest effect on Samany fruit
diameter in both seasons 300 ppm of ethephon and 60 ppm of cytophex gave the
highest significantly Samany fruit diameter in both seasons, respectively. Also, 60 ppm
of cytophex produced the highest Samany fruit diameter comparing with other
concentrations used.

Moreover, the interactions between spraying date, tested substances and their
concentrations revealed that the greatest diameter at harvest was obtained with
300ppm ethephon sprayed after 12 and 6 days from pollination in the first and second
seasons, respectively. Meanwhile, 60 ppm cytophex produced the greatest fruit
diameter in both seasons.

The above mentioned results are in the same line with El-Hamady et a/ (1979)
and Bassal and El —Deeb (2003) as they found that ethephon treatments increased
fruit diameter of date palm than control.

6- Fruit size (cm®):

Data presented in Table (8) indicated that the tested substances at different
concentrations and dates of spray significantly affected Samany fruit size in both
seasons. However, cytophex was moré effective than ethephon in the second season
but they were equal in the first season.

Concerning the effect of spraying date, spraying after 12 days of pollination
recorded much increase in fruit size in the first season, but spraying after 6 days was
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batter in the second season. Meanwhile, late spray (18 days after pollination) was the
best for cytophex in both seasons.

Regarding to the substance concentration, it was clearly noticed that the highest
concentration of both substances raised Samany fruit size in both seasons,
respectively comparing with other concentrations used.

Moreover the interactions between spraying date, substances, and their
concentrations, the highest Samany fruit size at harvest was produced by 300 ppm
ethephon sprayed after 12 or 6 days from pollination in the first and second seasons
respectively, and with 60 pprm cytophex sprayed after 12 or 18 days from pollination in
both seasons.

The above mentioned results are parallel with El-Hamady (1993), Kamal
(1995) and Bassal and El Deeb (2003) with date palm and Notodimedjo (1998) with
mango as they found increase in fruit size by spraying these substances.{ethephon
and cytophex).
7- Fruit firmness (kg/cm?):
Data in Table (9) indicated that Samany fruit firmness was significantly not affected by
different concentrations of ethephon and cytophex at different concentration and
dates of application in the first season. Meanwhile in the second season there were
significant reduction due to spraying of both chemicais specially at high concentration
{200 and 300 ppm of ethephon or 40 and 60 ppm of cytophex) at early spraying date
(6 days after pollination) and all tested concentrations when sprayed at 12 or 18 days
after pollination.

Regarding to the substances under study, ethephon resulted in lower Samany
fruit firmness in both seasons compared with cytophex, but differences between them
were insignificant.

Concerning the interaction between spraying dates, substance, and their
concentrations, 300 ppm of ethephon and 60 ppm cytophex sprayed at 18 days after
pollination in the 1st and 2nd seasons gave the lowest Samany fruit firmness,
respectively, comparing with other interactions.

These results are in agreement with El-Azzouni ef a/. (1975) who found that
spraying ethephon on date palm fruits at 250 ppm reduced the fruit firmness of
Samany and Zaghloul cvs.

8- Fruit content of TSS %bo:

Samany fruit content of TSS was significantly affected by different concentrations of
ethephon and cytophex at different dates of spraying in both seasons (Table, 10).
However, ethephon was significantly more effective in this concern than cytophex in

the two seasons.
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Concerning the effect of spraying dates the two substances under study spraying
after 18 days of pollination recorded increasing in Samany fruit content of TSS % than
other spraying dates in the two seasons.

Regarding the tested concentrations, it was clearly noticed that the highest
concentration of both substances produced the highest Samany fruit content of TSS in
both seasons comparing with other concentrations used.

In addition, the interaction between spraying date, substance and their
concentrations indicated that 300 ppm of ethephon sprayed at 18 days after
pollination in both seasons gave the highest TSS of Samany fruits {28.03 and
29.37% ) comparing with other interactions. Also, 60 ppm of cytophex sprayed after
12 and 18 days from pollination in the first and second seasons produced the highest
Samany fruit content of TSS (26.74, 27.78 and 29.63, 26.24%, respectively)
comparing with other interactions.

These results are in agreement with El-Azzouni (1975), Kamal (1995) and Bassl
and El- Deeb (2003) as they found that date palm fruit TSS were increased with
ethephon treatments than control. Also in mange Notodimedjo (1998) found that
cytophex application increased fruit TS5%.

9- Fruit content of total soluble sugars{%o):

Table (11) cleared that Samany fruit content of total soluble sugars was
significantly increased by different concentrations of ethephon and cytophex at
different dates in both seasons. Ethephon produced the highest Samany fruit content
of total soluble sugars than cytophex in the first seasons, while, the opposite was true
in the second season,

Concerning the effect of spraying date, the results indicated that spraying at 18
days of pollination recorded the significant highest increase in Samany fruit content of
total scluble sugars (28.03%) followed by spraying at 12 and 6 days after pollination
(27.13 and 26.19, respectiveiy) in the first season. This trend was also found in the
second season with the two chemicals under stucdy.

Regarding to substance concentration, it was clearly noticed that the highest
concentration of both substances raised Samany fruit content of total soluble sugars in
both seasons. 300 ppm of ethephon and 60 ppm of cytophex gave the highest
Samany fruit content of total soluble sugars in both seasons (31.26 & 31.68% and
32.55 & 32.92%, respectively).

The interaction between spraying date, substance and their concentrations
revealed that 300 ppm of ethephon or 60 ppm of cytophex sprayed at 18 days after
pollination in the both seasons gave the highest Samany fruit content of total sugars
comparing with other interactions used.
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10- Fruit content of reducing sugars (%0):

Samany fruit content of reducing sugars was significantly increased due to
different concentrations of ethephon and cytophex spraying at different dates in both
seasons (Table, 12).Ethephon treatments produced Samany fruit with the highest
content of reducing sugars than cytophex treatments.

Concerning the effect of spraying dates, application of both chemicals after 18
days of pollination recorded significant increase in Samany fruit content of reducing
sugars (2.89%) followed by 12 then 6 days after pollination in the first season. This
trend was found in the second season.

Regarding to substance concentrations, it was clearly noticed that the highest
level of both substances (300 ppm ethephon and 60 ppm cytophex) raised Samany
fruit content of reducing sugars in both seasons, comparing with other concentrations
used. |

Moreover, the interactions between spraying dates, substances and their
concentrations reveaied that the highest Samany fruit contents of reducing sugars at
harvest were produced by 300ppm ethephon or 60 ppm cytophex sprayed after 18
days from pollination in the first and second seasons.

These results are in agreement with El-Hamady et a/. (1979), Mohammed et al.
{1986), Moustafa and seif (1989), Kamal {1995} and Bassal and El-Deeb (2003) as
they found that date palm fruit content of total and reducing sugars were increased
than control.

11- Fruit content of non —reducing sugars %bo!:

Non-reducing sugars of Samany fruits was significantly increased by different
concentrations of ethephon and cytophex spraying at different dates during
development in both season (Tabie, 13).

Respecting to the effect of substances, ethephon gave the highest content of
non reducing sugars than cytophex (24.69% and 24.31%, respectively) with
significant effect between them in the two seasons.

Concerning the effect of spraying date, spraying after 18 days of pollination of
both substances recorded significant increase in Samany fruit content of non-reducing
sugars followed by 12 then 6 days after pollination in the two seasons.

Regarding to concentration of substance, it was clearly noticed that the highest
concentration of both substances (300 ppm of ethephon and 60 ppm of cytophex)
raised Samany fruit content of non reducing sugars in both season comparing with
other concentrations used. '

Moreover, the interaction between spraying date and substances used indicated

that ethephon sprayed at 18 days from pollination produced the highest Samany fruit
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content of non reducing sugars in both seasons comparing with other interactions. It
was followed by cytophex at 18 days after pollination.

In addition, the interaction between spraying dates, substance and their
concentrations indicated that 300 ppm of ethephon sprayed at 1B days after
pollination in both seasons gave the highest Samany fruit content of non reducing
sugars comparing with other interactions. 60 ppm of cytophex sprayed after 18 days

from pollination come next concerning Samany fruit content of non-reducing sugars.
CONCLUSION

It can be concluded that, Samany fruit set was decreased when ethephon
sprayed at 18 days from pollination especially at 300 ppm. Also, the same results was
noticed when cytophex sprayed at 18 days from pollination especially at 60 ppm.
Samany fruit physical characteristics i.e., fruit weight, fruit dimensions and fruit size
were enhanced with 300 ppm of ethephon and 60 ppm of cytophex. Moreover,
Samany fruit content of TSS, total soluble sugars, reducing sugar and non-reducing
sugars were increased with spraying 300 ppm of ethephon and 60 ppm of cytophex in
the two seasons especially at 18 days after pollination.



Table 1. Effect of spraying date and different concentrations of ethephon and cytophex on Samany fruit
during 2004 — 2005 seasons.

2004 Season

set percentage

Spraying Sampling Ethephon (ppm) e Cytophex {ppm) r: T c
Date (days) i3 i 23
date after pollination 0 100 | 200 | 300 | = 0 20 | 40 60 = g=
6 days 113 58.04 | 49.07 | 47.55 | 45.96 | 50.15 | 58.04 | 50.29 | 48.91 | 48.36 | 51.4 | 50.77
polﬁg:trion 138 45.29 | 40.94 | 39.42 | 38.09 | 40.93 | 45.29 | 43.08 | 40.47 | 38.26 | 31 35.96
148 38.88 | 28.74 | 29.6 | 25.1 | 30.58 | 38.88 | 32.88 | 30.6 | 30.39 | 33.19 | 31.88
Harvest 2891 | 23.84 | 23.23 | 22.51 | 24.62 | 2891 | 2864 | 27.7 [ 27.14 | 28.09 | 26.35
Mean 42.78 | 35.65 | 34.95 | 32.91 | 36.57 | 42.78 | 38.72 | 36.92 | 36.04 | 38.61 | 37.59
12 days 113 58.04 | 48.47 | 45.07 | 44.02 | 489 | 58.04 | 48.85 | 46.51 | 45.29 | 49.67 | 49.28
after 138 4520 | 39.68 | 38.04 | 36.2 | 39.8 | 45.29 | 41.71 | 38.66 | 36.47 | 40.53 | 40.16
pollination 148 38.88 | 27.47 | 27.67 | 26.58 | 30.15 | 38.88 | 32.36 | 29.79 | 28.5 | 32.38 | 31.26
Harvest 28.91 | 234 | 22.75| 21.64 | 24.17 | 2891 | 28.05 | 26.63 | 26.02 | 27.4 | 25.78
Mean 42.78 {3475 333832113575 42.78 [37.74 | 35.4 [ 34.07 ] 375 | 36.62
18 days 113 58.04 | 48.25 | 46.96 | 42.88 | 49.03 | 58.04 | 48.88 | 45.3 | 43.07 | 48.82 | 48.92
after 138 4529 [39.44 | 3869 | 38.36 | 40.44 | 4529 [40.03 {3731 | 35.2 | 39.46 | 39.95
pollination 148 35.88 | 27.16 | 26.55 | 26.01 | 28.9 | 35.88 | 31.5 | 28.88 | 27.58 | 31.71 | 30.3
Harvest 2891 | 2348 | 21.25| 2060 | 23.58 | 2891 | 27.53 { 26.06 | 25.24 | 26.93 | 25.25
Mean 42.78 | 34583336 | 31.98 | 35.49 | 42.78 | 36.98 | 34.39 | 32.77 | 36.73 | 36.11
G;’;Zf' 4278 | 3499 | 33.9 | 32.33 | 35.93 | 42.78 | 37.81 | 35.57 | 34.29 | 37.61 e

L.S.D at 5% Level for

Spraying date(A) =0.637 (BxC) =1.040  {AxBxD) =1.800
Substances{B) =0.520 (AxBxC) =1.800 (CxD) =1.380
(AxB) =0.90: Date of Sample(D} =0.736  (AxCxD) =2.410

Concentration (C) =0.736 (AxD) =1.270  {BxCxD) =2.041

(AxC) =1.270 (BxD) =1.040  (AxBxCxD) =3.418

AYALLIND Wvd 21vQ
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2005 Season

Spraying Sampling Ethephon (ppm) - Cytophex (ppm) - 5 -
Date (days) 3 3 w8
date after pollination 0.0 100 200 300 = 0.0 20 40 60 = e =
6 days 113 56.19 47.45 | 45.78 | 43.83 48.31 56.19 49.79 48.06 47.19 50.31 49.31
138 45.39 40.15 | 37.89 | 36.91 40.08 45.39 42.03 40.33 39.57 41.83 40.95
after
potiination 148 34.50 27.35 | 26.75 | 26.10 28.67 34.50 31.75 29.83 29.62 31.42 30.04
Harvest 28.20 23.21 | 22.78 | 21.48 23.92 28.20 27.70 25,95 25.40 26.81 25.36
Mean 41.07 34.54 | 33.30 | 32.08 35.25 41.07 37.82 36.04 35.44 37.59 36.42
12 days 113 56.19 46.74 | 45.78 | 42.08 | 47.70 56.19 49.11 46.55 46.27 49.53 48.61
after 138 45.39 38.14 | 37.06 | 34.10 38.67 45.39 41.70 38.97 38.22 41.07 39.87
pollination 148 34.50 26.87 | 25.31 | 24.56 27.81 34.50 31.15 25.24 28.90 30.95 29.38
Harvest 28.20 22.32 | 21.85 | 20.36 23.18 28.20 27.33 25.38 24.29 26.30 24.74
Mean 41.07 33.52 | 32.50 | 30.27 34.34 41.07 37.32 35.03 34.42 36.96 35.65
18 days 113 56.19 46.93 | 44.68 | 40.43 47.06 56.19 48.60 46.17 45.30 49.06 48.06
after 138 45.39 37.86 | 34.18 | 33.12 37.64 45.39 41.20 38.24 37.47 40.57 39.10
pofiination 148 34.50 26.34 | 23.22 | 23.12 26.79 34.50 30.06 28.61 27.72 30.22 28.50
Harvest 28.20 23.17 | 20.25 | 17.38 22.25 28.20 26.74 24.93 24.04 25.98 24.11
Mean 41.07 | 3357 | 3058 | 2851 | 3343 41.07 36.65 37.26 23.63 37.15 35.29
General Mean 41.07 33.88 32.13 30.29 34.34 41.407 37.26 36.11 34.49 37.23 | -
L.5.D at 5% Level for
Sprayingdate (A) =0.617 (BxC} =1.001 (AxBxD) =1.732
Substances(B) =0.500 {AxBxC) =1.752 (CxDY =1.314
(AxB) =0.869 Date of Sample(D} =0.715 (AxCxD) =2.389
Concentration (C) =0.715 {AxD) =1.189 (BxCxD) =2.003
{AxC) =1.189 {BxD} =1.001 (AxBxCxD) =3.394
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Table 2. Effect of spraying date and different concentrations of ethephon and cytophex on Samany bunch weight during 2004- 2005 seasons.

2004 Season

Spraying date Ethephone (pmm) Cytophex (pmm)
Seasons (days after General
v a 0.0 100 200 300 Mean 0.0 20 40 60 Mean mean
pollination)
6 14.17 10.42 8.75 8.33 10.42 14.17 10.67 9.00 8.50 10.58 10.50
2004 12 14.17 10.17 3.50 8.8 10.23 14.17 10.42 8.75 8.42 10.44 10.33
18 14.17 10.00 8.08 7.58 9.96 14.17 10.25 8.43 8.00 10.21 10.00
Mean 14.17 10.19 8.44 8.00 10.20 14.17 10.44 8.73 8.31 10.41 10.30
6 13.75 10.17 8.17 8.8 10.04 13.75 10.50 8.92 8.42 10.40 10.22
2005 12 13.75 10.00 8.33 7.67 9.94 13.75 10.00 8.75 8.25 10.19 10.06
18 13.75 9.92 7.83 7.33 9.71 13.75 9.92 8.25 7.57 9.92 9.81
Mean 13.75 10.03 8.11 7.69 9.90 13.75 10.14 8.64 8.14 10.17 10.03
6 13.96 10.29 8.46 8.21 10.23 13.96 10.58 8.96 8.46 10.49 10.36
12 13.96 10.08 8.42 7.87 10.08 13.96 10.21 8.75 8.33 10.31 10.19
18 13.96 9.96 7.96 7.46 9.83 13.96 10.08 8.34 7.87 10.06 9.94
Mean 13.96 10.11 8.28 7.85 10.05 13.96 10.29 8.68 8.22 10.29 10.17
LSD at 5% level for:
Season 2003-2004
Substances (A); 0.251 Date of sample : D 0.251
Concentration (B): 0.355 AxD 0.355
AxB: 0.503 BxD 0.503
Date of spraying {c): 0.308 AxBxD 0.711
AxC: 0.435 CxD 0.435
BxC: 0.616 AxCxD 0.616
AxBxC: 0.871 BxCxD 0.871
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2005 Season

{ Spraying date

Ethep|

meﬂmm

hex {(pmm

i

: General
Seasons (days after 0.0 100 | 200 | 300 | Mean | 00 20 40 60 | Mean mean
polination)
6 14,17 10.42 8.75 8.33 10.42 14.17 10.67 9.00 8.50 10.58 10.50
2004 12 14.17 10.17 8.50 8.8 10.23 14.17 10.42 8.75 8.42 10.44 10.33
18 14.17 10.0_0__J 8.08 7.58 9.96 14.17 10.25 8.43 8.00 10.21 10.00
Mean 14.17 10.19 8.44 8.00 10.20 14.17 10.44 8.73 8.31 10.41 10.30
6 13.75 10.17 8.17 8.8 10.04 13.75 10.50 8.92 8.42 10.40 10.22
2005 12 13.75 10.00 8.33 7.67 9.94 13.75 10.00 8.75 8.25 10.19 10.06
3 18 .13.75 9.92 7.83 7.33 9.71 13.75 9.92 8.25 7.57 9.92 9.81
Mean 13.75 10.03 8.11 7.69 9.90 13.75 10.14 8.64 8.14 10.17 10.03 1
6 13.96 10.29 B.46 8.21 10.23 13.96 10.58 8.96 8.46 10.49 10.36
12 13.96 10.08 8,42 7.87 10.08 13.96 10.21 8.75 8.33 10,31 10.19
18 13.96 9.96 7.96 7.46 9.83 13.96 10.08 8.34} 7.87 10.06 9.94
‘ Mean 13.96 T 10.11 8.28 7.85 10.05 13.96 10.29 8.68 8.22 | 10.29 10.17
LSD at 5% level for:
Season 2003-2004
Substances {A): 0.251 Date of sample : D 0.251
Concentration (B} 0.355 AxD 0.355
hxB: 0.503 BxD 0.503
Date of spraying {(c): 0.308 AxBxD 0.711
AxC: 0.435 CxD 0.435
BxC: g.616 AxCxD 0.616
AxBxC: 0.871 BxCxD 0.871

AxBxCxD
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2005 Season

Spraying date Ethephone (pmm) Cytophex (pmm)
Seasons {days after General
_y . 0.0 100 200 300 Mean 0.0 20 40 60 Mean mean
polination) L I
6 14.17 10.42 B.75 8.33 10.42 14.17 10.67 ; 9.00 8.50 10.58 10.50
2004 12 J_ 14,17 10.17 8.50 8.8 l 10.23 14.17 10.42 8.75 8.42 10.44 10.33
] 18 14.17 10.00 8.08 7.58 9,96 14.17 10.25 8.43 8.00 10.21 10.00
Mean 14.17 10.19 8.44 8.00 10,20 14.17 10.44 8.73 8.31 10.41 10.30
6 13.75 10.17 8.17 8.8 10.04 13.75 10.50 8.92 B.42 10.40 10.22
2005 12 13.75 10.00 8.33 7.67 9.94 13.75 10.00 8.75 8.25 10.19 10.06
18 13,75 9.92 7.83 7.33 [ 9.71 13.75 9.92 8.25 7.57 9.92 9.81
Mean 13.75 10.03*4 g3.11 7.69 9.90 13.75 10.14 B.64 8.14 10.17 10.03
6 1 13.96 10.29 | 8.46 8.21 10.23 13.96 10.58 | B8.96 8.46 10.49 10.36
12 13.96 10.08 B.42 7.87 10.08 13.96 10.21 8.75 8.33 10.31 10.19
18 13.96 9.96 7.96 7.46 9.83 13.96 10.08 8.34 7.87 10.06 9.94
Mean 13.96 10.11 8.28 7.85 10.05 13.96 | 10.29 8.68 | 8.22 10.29 10.17
LSD at 5% level for:
Season 2003-2004
Substances (A): 0.251 Date of sample : D 0.251
Concentration (B} 0.355 AxD 0.355
AxB: 0.503 BxD 0.503
Date of spraying (c); 0.308 AxBxD 0.711
AxC: 0.435 CxD 0.435
BxC: {.616 AxOxD 0.616
AxBxC: 0.871 BxCxD 0.871

AxBxCxD

1.23




Table 3. Effect of spraying date and different concentrations of ethephon and cytophex on Samany fruit weight (g) during 2004 - 2005

5easons .
2004 Season
Spraying Sampling Ethephon {ppm) | Cytophex (ppm) =
Date (days) 5 5 5 &
date after 0.0 100 § 200 ! 300 L | o0 | 20 40 60 | = 52
pollination | ©
6 days 113 19.29 | 23.78 | 25.20 | 26.07 | 23.58 | 19.29 | 22.93 | 25.01 | 26.53
After 138 24.24 | 28.13 |28.32 | 29.96 | 27.67 | 24.24 [ 27.94 | 28.41 | 32.28
pollination 148 ' 2894 | 30.78 |31.76 ] 32.28 | 30.94 | 28.94 | 31,05 | 33.20 [ 35.55
Harvest 30.60 | 32.33 133.33] 40.09 ! 34.09 | 30.60 | 34.04 | 36.10 | 42.81
I Mean 25.77 | 28.75 129.65! 32.10 | 29.07 | 25.77 | 28.99 | 30.68 | 34.43
12 days 113 19.29 | 23.48 {24.33 | 27.68 | 23.69 | 19.29 | 24.45 | 25.70 | 26.48
after 138 2424 | 28.12 |28.63 | 29.78 | 27.69 | 24.24 | 31.17 | 31.97 | 33.48
pollination 148 28.94 | 29.39 |30.29 31.38 | 30.00 | 29.94 | 33.50 | 33.82 | 35.93
Harvest 30.60 | 32.03 | 33.64 ) 35.31 | 32.89 | 30.60 | 36.61 | 36.52 | 42.65
Mean 25.77 | 28.26 129.22 | 31.04 | 28.57 | 25.77 | 31.43 | 32.00 ! 34.64
18 days 113 19.29 | 23.01 !23.99] 24.80 | 22.77 | 19.29 | 25.03 | 25.98 | 26.59
ofter 138 24.24 | 26.13 126931 28.97 | 26,57 | 24.24 | 31.23 | 32.07 | 34.11
pollination 148 28.84 | 28.36 | 29.64 | 29.97 | 29.23 | 28.94 | 34.06 | 3543 | 36.28
Harvest 3060 | 31.89 | 33.68 | 34.94 | 32.78 | 30.60 | 36.15 | 38.27 [ 43.11
Mean 25.77 | 27.35 | 28.56 ; 29.67 | 27.84 | 25.77 | 31.62 32.94ﬁ 35.02
General Mean | 2577 | 2812 |29.14| 30.94 | 28.49 | 25.77 | 30.68 | 31.87 | 34.69

L.5.D at 5% Level for

Spraying date(A) =0.294 (BxQ) =0.480  (AxBxD) = (.832
Substances(B) =0(.240  (AxBxC) = (.832 (CxDy = 0.679
(AxB} = 0.416  Date of Samople(D) = 0.339 {AxCxD) =1.17
Concentration (C) = 0.339 (A = (1.588 {BxCxD) = 0.961
(AxC) = 0588 (BxD) = (.480 { AxBxCxD) = 1.66

)18
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2005 Season

. Sampling -
Spraying Date (days) Ethephon {(ppm) % Cytophex (ppm) E%J g §
. after = = [T
time poltination 0 0o | 200 | 300 0 20 40 60 0
6 days 113 19.27 | 236 | 25.11 | 27.03 | 23.75 | 19.27 | 20.37 | 21.49 | 24.09 213 22.53
polﬁ‘::t'ion 138 2355 | 26.57 | 28.04 | 29.06 | 26.8 | 23.55|24.03 | 26.54 | 2751 | 2541 26.1
148 29 | 30.28 | 31.17 | 32.36 | 30.7 29 | 26.11 | 28.96 | 30.91 | 28.74 20.72
Harvest 30.61 | 31.62 | 33.15 | 40.52 | 33.97 | 30.61 | 30.8 | 31.38 | 34.64 | 31.86 32.91
Mean 25.61 | 28.02 | 29.36 | 32.24 | 28.81 | 25.61 | 25.33 | 27.09 | 29.28 | 26.8% 27.82
12 days 113 19.27 | 23.42 | 2422 | 2755 | 2361 | 1927 | 23.04 | 25.16 | 27.35 | 23.7 23.66
after 138 23.55 | 27.61 | 28.53 | 29.59 | 27.32 | 2355 2598 | 28.23 | 3043 | 27.05 27.18
pollination 148 29 12934 [30.15 | 31.3 | 2995 | 29 |31.29 |32.09 3262 31.25 30.6
Harvest 30.61 | 31.66 | 32.43 | 34.85 | 30.14 | 30.61 | 32.74 1 34.75 | 36.83 | 33.73 31.93
Mean 25.61 | 28.01 | 28.83 | 30.82 | 2832 | 25.61 | 28.26 | 30.06 | 31.81 | 28.93 28.63
18 days 113 19.27 | 2295 | 23.76 | 24.26 | 22.56 | 19.27 | 23.74 | 25.81 | 26.05 | 23.72 23.14
olﬁ‘;taetfjon 138 23.55 | 26.09 | 28.84 | 28.52 | 26.25 | 23.55 [ 27.93 | 29.11 | 30.07 | 27.66 26.96
P 148 29 | 28.13 | 29.51 | 29.82 | 29.11 29 | 28.77 1 3061 | 3444 | 307 29.91
Harvest 30.61 | 31.83 | 33.28 | 34.55 | 3257 | 3061|3056 | 34.11 | 32.76 | 33.26 32.91
Mean 25.61 | 27.25 | 28.53 | 29.29 | 27.62 | 2561 { 27.75 | 29.91 | 32.08 | 28.84 28.23
General Mean 25.61 | 27.76 | 28.85 | 30.78 | 28.25 | 25611 27.11|29.62|3i06| 282 | o
L.S5.D at 5% Llevel for
Spravinadate (A) =0.213  (Bx() =(.347 {AxBxD) ={0.602
Substances(B) =0.174  (AxBx(C) =0.602 {CxD) = 0492
(AxB) = 0.301 Date of Sample(D) =0.246 {AxCxD) =(.852
Concentration {C) =0.246 {AxD) = 0.426 {BxCxD) = (.695
{axC) = 0.426 {(BxD) = 0.347 {AxBxCxD = 1.20
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Table 4. Effect of spraying date and different concentrations of ethephon and cytophex on Samany fruit flesh weight(g) during 2004 - 2005 seasons.

2004 Season

(4%

UYALLIND Wvd 31va

Spraying Sampling Etheph = Cvtonh c ® -
Date (days) ephon (ppm) § ytophex (ppm) g o g
date after pollination 0 100 200 300 : 0 20 40 60 = 8 =
113 17.42 21.88 23.39 24.19 21.72 17.42 21.02 23.23 247 21.59 21.65
6 days
after pollination 138 22.21 26.07 26.34 27 .67 2557 22.21 25.85 26.46 30.57 26.27 25.92
148 26.72 28.52 29.61 29.43 28.57 26.72 28.83 30.91 32.56 29.75 29.16
Harvest 2812 29.82 30.9 36.92 31.44 28.12 31.59 33.82 3952 33.26 32.35
Mean 23.62 26.57 27.56 29.55 26.83 23.62 26.82 28.61 31.84 27.72 27.28
12 days 13 17.42 21.53 22.33 25.64 21.73 17.42 22.51 23.73 2437 22.01 21.81
after pollination 138 22.21 2505 26.55 27.52 25.56 22.21 29.09 29.86 31.14 28.07 26.82
148 26.72 26.92 28.05 28.69 27.59 26.72 31.11 31.55 33.21 30.64 2912
Harvest 28.12 29.06 31.03 32.33 30.14 28.12 33.51 33.93 38.34 33.72 31.93
Mean 23.62 25.87 26.99 28.55 26.25 23.62 29.06 29.77 32.01 28.61 27.43
18 days 113 17.42 21.05 21.99 22.73 20.8 17.42 23.07 24.04 24 .46 22.25 21.52
after pollination 138 22.21 23.91 2477 26.67 24.39 22.21 29,13 29.8 31.78 29.23 26.86
148 26.72 25.69 27.14 27.4 26.74 26,72 31.61 32.76 33.72 31.2 28.97
Harvest 28.12 28.69 30.77 31.98 29.89 28.12 33.19 35.2 40.24 34.19 32.04
Mean 23.62 24.84 26.17 27.19 2545 23.62 29.25 30.45 32.55 28.97 27.21
| General Mean 23.62 25.76 26.91 28.43 26.18 23.62 28.38 29.61 32.13 2843 | -
L.S5.D at 5% Level for
Spravingdate(A) =0.299 {BxC) =(.498 (AxBxD) =0.847
Substances(B) =0.244  {AxBxC) = 0.847 (CxD) =0.691
{AxB) = (423 Date of Sample(D) = 0.345 (AXCxD) =1.19
Concentration (C) = 0.345 (AxD) = (.59% (BxCxD) = (.973
{Ax(C) = 0.599 (BxD) = 0.48% {AxBxCxD) =1.69
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2005 Season

Spraying sampling Ethephon (ppm) £ Cytophex (ppm) £ S8
Date (days) ] ] 5o
date after pollination 0 100 200 300 = 0 20 40 60 = 3=
6 days 113 1752 | 2178 | 2335 | 2521 | 2196 | 17.52 | 1843 i 19.69 | 19.67 18.82 20.39
after 138 2168 | 2463 | 26.09 | 2686 | 24.82 | 2168 | 2198 | 2457 | 25.23 23.36 24.09
pollination 148 2655 | 2823 | 29.09 | 29.42 | 2833 | 26.55 | 2394 | 2677 | 27.72 26.24 27.29
Harvest 27.72 | 2927 | 3065 | 3735 | 3125 | 2772 | 2837 | 2891 | 3141 29.1 29.75
Mean 23.37 | 2598 | 2729 | 2971 | 2659 | 2337 | 23.18 | 2499 | 26.66 2455 25.38
12 days 113 17.52 | 21.54 22.3 21.72 22.49 17.52 | 2112 | 23.21 | 2529 21.78 22.14
after 138 2168 | 25.64 | 26.51 | 27.36 25.3 2168 | 2394 | 26.16 | 28.09 24.97 25.13
pollination 148 26.55 | 27.07 | 27.99 28.6 27.55 | 2655 | 2896 | 29.85 | 29.87 28.81 28.18
Harvest 2772 | 2876 | 29.86 | 31.68 29.5 27.72 29.5 32.14 | 33.57 30.74 30.12
Mean 2337 | 2575 | 2667 | 2829 | 26.02 | 2337 | 2588 | 27.84 | 29.21 26.57 26.3
18 days 113 17.52 | 21.02 | 21.82 | 22.26 | 2065 | 1752 | 21.79 | 23.83 24 21.78 21.93
after 138 21.68 | 24.05 | 24.75 | 26.34 24.2 2168 | 2581 | 26.80 | 27.83 25.55 24.87
pollination 148 26.55 | 256 | 27.02 | 27.27 | 2661 | 2655 | 26.11 | 2803 | 31.97 | 28.16 27.39
Harvest 2772 | 2862 | 3037 | 3174 | 2061 | 27.72 | 27.26 | 3096 | 34.91 30.21 29.91
Mean 23.37 | 2482 | 25.99 26.9 2527 | 2337 | 2524 | 27.43 | 29.68 26.43 25.85
General Mean 2337 | 2552 | 26.65 28.3 25.96 | 2337 | 2477 | 26.75 | 2851 25.85
L.5.D at 5% Level for

Spraving date (A) =0.224  (Bx() =0.448  (AxBxD) ={.634

Substances{B) =0.183 (AxBxC) =0.455 (CxD) =90.517

{AXB) =0.317 Date of Sample(D) =0.258  (AXCxD} =0.896

Concentration {(C) =0.258 (AxD) =0.448 {(BxCxD) =1.732

{AXC) =0448 (BxD) =0.366 (AXBxCxD) = 1.26
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Table 5. Effect of spraying date and different concentrations of ethephon and cytophex on Samany seed weight (g} during 2004 -

2005seasons .
2004 Season
Ethephon (ppm)
Spraying Sampling c Cytophex (ppm) c B
Date (days) 3 & c g
date after pollination 0 100 200 300 = 0 20 40 60 = 5=
6 days 113 1.87 1.9 1.8 1.87 1.86 1.87 1.92 1.77 1.83 1.85 1.85
after pollination 138 2.03 2.06 1.98 2.29 2.09 2.03 2.08 1.95 2.25 2.08 2.05
148 2.22 2.26 2.16 2.85 2.37 2.22 2.22 2.29 2.98 2.43 2.4
Harvest 2.48 2.51 2.43 3.17 2.65 2.48 245 2.27 3.29 2.62 2.64
Mean 2.15 2.18 2.09 2.55 2.24 2.15 2.17 2.07 2.59 2.24 2.24
12 days 113 1.87 1.95 1.99 2.04 1.96 1.87 1.93 1.98 2.12 1.97 1.97 ]
after pollination 138 2.03 2.17 2.09 2.26 2.14 2.03 2.08 2.11 2.34 2.14 2.14
148 2.22 247 2.24 2.69 2.4 2.22 2.38 2.26 2.72 2.39 2.4
Harvest 2.48 2.97 2.6 2.98 2.76 2.48 3.1 2.59 331 2.87 2.81
Mean 2,15 2.39 2.23 2.49 2.31 2.15 2.37 2.24 2.62 2.39 2.33
18 days 113 1.87 1.%6 1.69 2.07 1.97 1.87 1.96 1.94 2.13 1.97 1.97
after poflination 138 2.03 2.22 2.15 23 2.17 2.03 2.1 2.27 2.33 2.18 2.18
148 2.22 2.67 2.5 2.57 2.49 2.22 2.46 2.68 2.56 2.48 2.48
Harvest 2.48 3.21 2.91 2.97 2.89 2.48 2.96 3.07 2.87 2.84 2.87
Mean 2.15 2.51 2.39 2.48 2.38 2.15 2.37 2.49 2.47 2.37 2.37
General Mean 2.15 2.36 2.24 2.51 231 2.15 2.3 2.27 2.56 232 | e
L.S5.D at 5% Level for
Spraying date(A) =0.046  (Bx(C) = 0.076 {AxBxD) =(.132
Substances(B) =N.S (AxBxC) = 0.132 {CxD) ={.108
(AxB) = 0,066 Date of Sample(D) = 0.054 {AxCxD) = (.187
Concentration (C) = 0.054 (AxD) = 0.093 {BxCxD) = 0.152
(AxC) = 0.093 (BxD) = 0.076 { AxRxCx[}) = 0.264
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2005 Season

Spraying -« Sampling Ethephon (ppm} c Cytophex (ppm) c "
Date {days) 3 9 23
date after pollination 0 100 200 300 = 0 20 40 60 = CRe
6 days 113 1.76 1.82 1.76 1.82 1.79 1.76 1.93 1.8 1.82 1.83 1.81
after pollination 138 1.87 1.93 1.94 2.2 1.99 1.87 2.05 1.97 2.28 2.04 2.01
148 2.45 2.05 2.08 2.94 2.38 2.45 2.17 2.18 3.18 2.5 2.44
Harvest 2.89 2.35 2.5 3.17 2.73 2.89 2.43 2.47 3.22 2.75 2.74
Mean 2.24 2.04 2.07 2.53 2.22 2.24 2.15 2.11 2.63 2.28 2.25
12 days 113 1.76 1.87 191 2.01 1.89 1.76 1.92 1.95 2.05 1.92 1.9
after poltination 138 1.87 1.97 2.02 2.23 2.02 1.87 2.04 2.07 2.34 2.08 2.05
148 2.45 2.27 2.16 2.71 2.4 2.45 2.32 2.24 2.75 2.44 2.42
Harvest 2.89 29 2.57 3.17 2.86 2.89 3.24 2.62 3.26 3 2.94
Mean 2.24 2.25 2.16 2.53 2.29 2.24 2.38 2.22 2.6 2.36 2.31
18 days 113 1.76 1.93 1.94 2 191 1.76 1.95 1.97 2.05 1.93 1.92
after pollination 138 1.87 2.04 2.09 2.19 2.05 1.87 2.12 2.22 2.23 2,11 2.08
148 2.45 2.53 2.49 2.55 2.5 2.45 2.65 2.58 2.47 2.54 2.52
Harvest 2.89 3.21 2.91 2.81 2.95 2.89 3.29 3.15 2.85 3.04 3
Mean 2.24 2.43 2.36 2.39 2.35 2.24 2.5 2.48 2.4 2.4 2,38
General Mean 2.24 2.24 2.2 2.48 2.29 2.24 2,34 2.27 2.54 235 1 -
L.S.D at 5% Level for
Spraying date (A) =0.064 (BxC) =(.105 (AxBxD) ={.181
Substances(B) =0.052 (AxBxC) =0.181 (CxD) = {1.148
(AxB) = 0.090 Date of Sample(D) =(.074 {AXCxD) =0.257
Concentration (C) =0.074 (AxD} = 0,128 (BxCxD) = (.210
{AxC) =0.128 (BxD) = 0.105 (AxBxCxD) =

Je a3 g
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Table 6. Effect of spraying date and different concentrations of ethephon and cytophex on Samany fruit length (cm) during 2004 - 2005

STt

HYALLIND Wvd Jivd
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seqasons .
2004 Season
Spraying Sampling Ethephon (ppm) c Cytophex {(ppm) = T -
Date {days) 8 5 23
date after poliination t] 100 200 300 = 0 20 40 60 = 8=
6 days 113 4.2 4.5 5.03 5.1 4.71 4.2 4.6 4.87 5.2 4,76 4.73
after pollination 138 4.5 4.6 5.13 5.3 4.88 4.5 5.03 5.3 4.47 5.19 5.04
148 4,87 4.97 5.37 5.5 5.17 4,87 5.33 5.6 5.7 5.45 5.31
Harvest 5.1 5.3 5.57 5.67 5.41 5.1 5.63 5.77 5.83 5.65 5.53
Mean 4.67 4.84 5.27 5.39 5.04 4.67 5.15 5.38 5.55 5.26 5.15
113 4.2 4.63 5.1 5.27 4.8 4.2 4.6 5.1 5.2 4,77 4.78
12 days
after pollination 138 4.5 4.9 5.4 5.53 5.08 4.5 5.13 5.33 5.63 5.15 5.11
148 4.87 5.27 5.67 5.77 5.39 4.87 5.33 5.6 5.8 5.4 5.39
Harvest 5.1 567 | 5.73 5.87 5.59 5.1 57 583 5.9 5.63 5.61
Mean 4.67 5.12 5.47 5.61 5.47 4.67 5.19 5.47 5.63 5.49 5.48
18 days 113 4.2 4.77 5.23 5.4 49 4.2 5.03 5.1 5.33 4,91 4.9
after pollination’ 138 4.5 5.37 5.5 57 5.27 4.5 5.3 5.53 5.6 5.23 5.25
148 4.87 5.57 5.67 5.77 5.47 4.87 5.5 5.73 5.8 5.47 5.47
Harvest 5.1 5.73 5.77 59 5.62 5.1 5.87 5.9 5.9 5.69 5.65
Mean 4.67 5.36 5,54 5.69 531 4.67 5.42 5.57 5.66 5.33 5.32
General Mean 4.67 5.11 5.43 5.56 5.19 4.67 5.26 5.47 5.61 525 | -
L.S.D at 5% Level for
Spraying date(A) =022  {BxC) =0.036  (AxBxD) =0.026
Substances(B) =0.018 {AxBx(C) = 0.062 {CxD) = 0.050
(AxB) = 0.031 Date of Sample{D) = 0.025 {AxCxD) = {.088
Concentration (C) = 0.025 (AxD) = 0.044 {BxCxD) = 0.072
(AXC) = 0.044 (BxD) = 0.036  {AXBXCxD) =0.124



2005 Season

=

T

Spraying Sampling Ethephon (ppm) c Cytophex (ppm) c %"

Date (days) 3 i3 ®

date after pollination = = g

0 100 200 300 0 20 40 60 g
6 days 113 4.73 4.83 5 5.13 4.92 4.73 4.77 5.2 5.47 5.07 4.99
after pollination 138 5.17 5.27 5.47 5.63 5.38 517 5.33 5.57 5.7 5.47 5.43
148 5.43 5.5 573 5.8 5.62 5.43 5.7 5.8 5.83 5.72 5.67
Harvest 56 58 6 6.13 5.88 5.6 5.97 6.1 6.1 5.98 5.93
Mean 5.23 5.35 5.55 5.67 5.45 5.23 5.44 5.67 5.77 5.56 5.51
12 days 113 4.73 5.17 5.17 5.33 5.1 4.73 5.17 5.3 5.33 5.13 511
after pollination 138 5.17 5.57 5.67 5.87 5.57 5.17 5.43 5.7 5.77 5.52 5.54
148 5.43 5.87 5.9 6.1 5.82 5.43 5.53 5.9 5.97 5.71 5.76

Harvest 5.6 6.07 6.17 6.4 6.06 5.6 5.7 6.2 6.3 5.95 6

Mean 5.23 5.67 5.72 5.92 5.63 5.23 5.46 5.77 5.84 5.57 5.6
18 days 113 4.73 5.13 5.2 5.23 5.07 4.73 5.27 5.43 5.47 5.22 5.14
after pollination 138 5.17 5.47 5.63 5.67 5.48 5.17 5.7 5.77 5.8 5.61 5.54
148 5.43 5.67 5.8 6 5.72 543 59 5.9 6 5.81 5.76
Harvest 5.6 5.93 6.2 6.33 6.01 5.6 6.1 6.27 6.33 6.07 6.04
Mean 5.23 5.55 571 5.81 5.57 5.23 5.74 5.84 5.9 5.68 5.62
General Mean 5.23 5.52 5.66 5.8 5.55 5.23 5.55 5.76 5.84 5.59 e

L.S.D at 5% Level for
Spraying date(A) =0.034 {BxC) =0.056 (AxBxD) = 0,008
Substances(B) =0.028 (AxBxC) =0.098 (CxD) = 0.080
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Table 7. Effect of spraying date and different concentrations of ethephon and cytophex on Samany fruit diameter (cm) during 2004 - 2005
seasons.

2004 Season

81+
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Spraying T Di??(ﬂ!fs) Ethephon (ppm) 5 Cytophex (ppm) § g §
date after pollination 0 100 | 200 [ 300 | = 0 20 | 40 60 = 3=
6 days 113 2.43 2.57 2.7 2.93 2.66 2.43 2.77 | 293 | 3.13 2.81 2.73
after pollination 138 2.77 2.87 | 3.07 3.1 2.95 2.77 3.13 | 3.23 3.5 3.16 3.05
148 2.9 3.07 | 3.27 | 3.37 3.15 2.9 3.33 | 3.43 3.6 3.31 3.23
Harvest 3.2 3.27 | 3.47 3.5 3.36 3.2 3.53 | 3.63 3.8 3.54 3.45
Mean 2.82 294 | 3.12 | 3.22 3.03 2.82 319 | 3.31 § 3.51 3.21 312
12 days 113 2.43 2.7 2.83 3.1 2.76 2.43 2.83 3 3.2 2.86 2.81
after pollination 138 2.77 2.9 3.23 3.3 3.05 2.77 3.2 3.4 3.57 3.23 3.14
148 2.9 3.27 | 343 3.5 3.27 29 3.3 35 3.73 3.36 3.31
Harvest 3.2 3.43 3.6 3.7 3.48 3.2 3.5 3.67 3.8 3.54 3.51
Mean 2.82 3.07 | 3.27 34 3.14 2.82 3.21 | 339 | 3.57 3.25 3.19
18 days 113 2.43 2.73 | 2.83 3.2 2.8 2.43 2.83 | 3.07 | 3.17 2.87 2.83
after pollination 138 2.77 3.13 | 3.23 | 3.33 3.11 2.77 3.07 | 3.47 | 3.57 3.22 3.16
148 2.9 3.33 | 3.43 | 3.53 3.3 2.9 3.27 3.6 3.77 3.38 3.34
Harvest 3.2 3.57 | 3.63 | 3.63 3.51 3.2 347 | 3.73 3.9 3.57 3.54
Mean 3.82 3.19 | 3.28 | 3.42 3.43 3.82 3.16 | 3.47 3.6 3.51 3.47
General Mean 3.82 307 | 3.23 | 3.35 3.37 3.82 319 | 3.39 | 356 349 | -
LS.D at 5% Level for
Sprayina date(A) =0.020 {BxC) =0.032 {AxBxD) =0.056
Substances(B) =0.016 (AxBxC) =0.056 {CxD) =0.046
(AxB) =0.028  Date of Sample{D) =0.023 {AxCxD) =0.080
Concentration (C} =0.023 (AxD) =0.040 (BxCxD) =0.080

(AxC) =0.040 (BxD) =0.032 {(AxBxCxD) =0.065



2005 Season

Spraying Sampling Ethephon (ppm) = Cytophex {ppm} c =
Date (days) i i 23
date after pollination 0 100 200 300 = 0 20 40 60 = 3
6 days 113 2.8 2.83 2.97 3 2.9 2.8 2.83 2.93 3 2.89 2.89
after pollination 138 3.2 3.07 3.2 3.37 3.21 3.2 3.03 3.2 3.27 3.17 3.19
148 3.27 3.23 3.37 35 3.34 3.27 3.13 3.3 3.37 3.26 3.3
B Harvest 3.4 3.53 3.57 3.7 3.55 3.4 3.27 34 3.53 3.4 3.47
Mean 3.17 3.17 3.27 3.39 3.25 3.17 3.07 3.21 3.29 3.18 3.22
12 days 113 2.8 3 3.07 3.13 3 2.8 2.83 2.97 3 2.9 2.95
after pollination 138 3.2 3.27 3.3 3.37 3.28 3.2 3.3 3.2 34 3.27 3.28
148 3.27 3.37 | 347 3.53 3.41 3.27 3.4 3.3 3.5 3.37 3.39
Harvest 3.4 3.47 3.57 3.67 3.53 34 3.47 3.4 3.67 3.48 3.51
Mean 3.17 3.27 3.35 342 3.3 3.17 3.25 3.22 3.39 3.26 3.28
18 days 113 2.8 2.87 2.97 | 3.03 2.92 2.8 3 3.07 | 3.07 2.98 2.95
after pollination 138 3.2 3.17 | 3.23 3.27 3.22 3.2 3.3 3.37 3.27 3.28 3.25
148 3.27 3.27 | 3.37 3.4 3.33 3.27 3.43 3.5 3.47 3.42 3.37
Harvest 3.4 3.4 3.5 3.57 3.47 34 3.47 3.6 3.67 3.53 3.5
Mean 3.17 3.17 3.27 3.32 3.23 3.17 3.3 3.38 3.37 3.3 3.27
General Mean 3.17 3.21 3.3 3.38 3.26 3.17 3.21 3.27 3.35 325 | -e--
L.5.D at 5% Level for

Spraying date(A) =0.025  (BxO) =0.041 {AxBxD} =0.072

Substances(B} =0.020  (AxBxC) =0.072 (CxD} =0.058

(AxB) =0.036  Date of Sample(D) =0.829  (AxCxD) =0.101

Concentration (C) =0.029 {AxD) =0.050 (BxCxD) =0.083

{AxC) =0.050  (BxD) =0.041 {AxBxCxD) =0.144
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8. Effect of spraying date and different concentrations of ethephon and cytophex on Samany fruit size {cm?) during 2004 - 2005 Table
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seasons .
2004 Season
Spraying Sampling Ethephon (ppm) c Cytophex (ppm) c g =
Date (days) [ (] c
date after pollination 0 100 200 300 = 0 20 40 60 = g=
6 days 113 13.33 18 18.83 | 21.17 17.83 13.33 | 14.33 17 18 15.66 16.75
after 138 18.93 | 23.97 26 28.53 24.36 18.93 | 22.67 | 25.67 | 28.83 24.02 24.19
pollination 148 23.17 | 27.83 | 3067 | 31.33 28.25 23.17 | 26.33 28 33.17 27.67 27.96
Harvest 29.17 | 31.67 33 34.5 32.08 29.17 | 315 | 32.17 | 36.67 32.38 32.23
Mean 21.15 | 25.37 | 27.13 | 28.88 25.63 21.15 | 23.71 | 25.71 | 29.17 24.93 25.28
12 days 113 13.33 | 19.83 21 23.17 19.33 13.33 | 1767 | 2017 | 21.17 18.08 18.71
l?ftetf, 138 18.93 28 29.67 | 30.67 26.82 1893 | 245 | 2847 | 30.33 25.56 26.19
pollination 148 23.17 | 315 | 3267 | 3433 | 3042 | 2317 | 29 31 34 29.29 29.86
Harvest 29.17 | 3467 | 3567 38 34.38 29.17 | 33.13 34 37 33.32 33.85
Mean 21.15 | 285 | 29.75 | 31.54 27.73 21,15 | 26.08 | 28.41 | 30.63 26.57 27.15
18 days 113 13.33 16 16 17.33 15.66 13.33 | 17.17 | 1833 | 19.33 17.04 16.35
polﬁ::trion 138 18.93 | 24.67 24 27.67 | 23.82 18.93 27 27.83 | 28.83 25.65 - 24.73
148 23.17 29 29.33 | 33.67 28.79 23.17 | 29.8 | 30.67 | 31.83 28.87 28.83
Harvest 29.17 33 33.83 37 33.25 29.17 33 34.33 | 36.67 33.29 33.27
Mean 21.15 | 2567 | 25.79 | 28.92 25.38 21.15 | 26.74 | 27.79 | 29.17 26.2t 25.8
General Mean 21.15 | 26.51 | 27.56 | 29.78 26.25 21.15 | 2551 | 27.3 | 29.65 259 |
L.S5.D at 5% Level for
Spraying date(A) =0.415 {BxC) =0.678 {AXBxD) =1.17
Substances(B) =0,339  {AxBxC) =117 {CxD)y =0.959
{AxB) =0.587 Date of Sample(D} =0.479 {AxCxD) =0.166
Concentration (C) =0479 {AxD) =0.831 {BxCxD) =1.35
(AXC) =0.831  {BxD) =0.678  {AxPxXCxD) =235



2005 Season

Spraying Sampling Ethephon (ppm} Cytophex (ppm) —
Date (days) § § g §
date after 0.0 100 200 300 = 0.0 20 40 60 = g =
pollination
113 20.00 24.00 24.00 26.00 23.50 20.00 22.00 22.67 23.67 22.08 22.79
6 days 138 27.00 27.00 30.00 28.67 28.17 27.00 26.00 27.67 27.83 27.12 27.65
after pollination 148 29.00 30.00 33.67 34.00 31.67 29.00 29.00 30.00 31.00 29.75 30.71
Harvest 31.67 32.50 31.00 39.67 33.71 31.67 31.33 32.33 34.33 32.41 33.06
Mean 26.92 28.38 20.67 32.08 29.26 26.92 27.08 2817 29.21 27.84 28.56
113 20.00 25.00 26.00 24.33 23.83 20.00 22.00 2367 24.83 22.62 23.23
12 days 138 27.00 30.00 32.00 30.67 29.92 27.00 28.00 29,33 30.83 28.79 29.35
after pollination 148 29.00 30.83 34.00 35.00 32.21 29.00 32.00 32.00 33.00 31.50 31.85
Harvest 31.67 32.33 36.67 37.33 34.50 31.67 33.67 34.67 36.00 34.00 34.25
Mean 26.92 29.54 3217 3233 30.24 36.92 28.92 29.92 31.17 20.23 29.74
113 20.00 20.67 23.00 26.33 22.50 20.00 22.00 24.00 26.00 23.00 22.75
18 days 138 27.00 27.00 28.00 30.00 28.00 27.00 29.17 29.67 32.00 29.46 28.73
after pollination 148 29.00 28.00 29.50 31.33 20.46 29.00 30.00 33.67 35.17 31.96 30.71
Harvest 31.67 30.00 31.00 34.00 31.67 31.67 34.00 35.33 37.00 34.50 33.08
Mean 26.92 26.42 27.88 3042 27.91 26.92 28.79 30.67 32.54 20.73 28.82
General Mean 26.92 28.11 29.90 31.61 29.13 26.92 28.26 29.58 30.97 28.93 rmrm-
L.S.D at 5% Level for
Spraying date (A) =0.276 (BxC) =0.450 (AxBxD) =0.780
Substances(B) =0.225 (AxBxC) = (.780 (CxD) =0.637
{AxB} =0.390 Date of Sample(D) = (.318 (AxCxD) =1.10
Concentration {C) = 0.318 (AxD) = (.552 (BxCxD) =0.901
{AxC) = 0.552 (BxD) = (0450 (AxBxCxD} =1.56
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Tabie 9. Effect of spraying date and different concentrations of ethephon and cytophex on Samany fruit firmness (kg/cm?) during 2004 - 2005 seasons.
2004 Season

Spraying Sampling Ethephon (ppm} c Cytophex (ppm) - T
Date (days) h 3 g3
date after pollination Y 100 200 300 = 0 20 40 60 = &=
6 days 113 7.33 7.2 7.03 6.73 7.07 7.33 7.13 7.1 7.03 7.15 7.11
after pollination 138 7 6.63 6.53 6.4 6.64 7 6.5 6.53 6.4 6.61 6.62
148 6.47 6.4 6.23 6.2 6.32 6.47 6.53 6.43 6.33 6.44 6.38
Harvest 6.27 6.23 6.2 6.1 6.2 6.27 6.3 6.23 6.2 6.25 6.22
Mean 6.77 6.62 6.5 6.36 6.56 6.77 6.62 6.57 6.49 6.61 6.59
12 days 113 7.33 7.1 6.9 6.73 7.01 7.33 7.2 7.1 7.07 7.2 7.1
after pollination 138 7 6.57 6.73 6.63 6.73 7 6.53 6.4 6.37 6.57 6.65
148 6.47 5.4 6.27 6.13 6.32 6.47 6.33 6.23 6.1 6.28 6.3
Harvest 6.27 6.2 6.1 6.07 6.16 6.27 6.37 6.3 6.2 6.28 6.22
Mean 6.77 6.57 6.5 6.39 6.55 6.77 6.61 6.51 6.43 6.58 6.57
18 days 113 7.33 7.17 6.83 6.7 7 7.33 7.07 7.07 7.03 7.12 7.06
after pollination 138 7 6.53 6.5 6.4 6.61 7 6.53 6.33 6.23 6.52 6.57
148 6.47 6.3 6.17 6.03 6.24 6.47 6.27 6.1 6.13 6.24 6.24
Harvest 6.27 6.17 6.07 5.97 6.12 6.27 6.07 6.2 6.13 6.17 6.14
Mean 6.77 6.54 6.39 6.27 6.49 6.77 6.48 6.42 6.38 6.51 6.5
General Mean 6.77 6.57 6.46 6.34 6.54 6.77 6.57 6.5 6.44 657 | -
LS.D at 5% Level for
Spraying date(A) =0.037 (BxC) =0.600 (AxBxD) =0.105
Substances(B) =0.030 (AxBxC) =0.105 (CxD) =0.085
{AxB) =(.048 Date of Sample{D) =0.042 {AxCxD) =0.148
Concentration (O =0.042 (AxD) =0.074 (BxCxD) =0.121

{AxC) =0.074 {BxD) =0.060 {AxBxCxD) =0.210
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2005 Season

Sampling

218 3 ¥vd

Spég}c/;ng Date (days) Ethephon (ppm) é Cytophex {ppm) ;,3 % %

after pollination 0 100 | 200 | 300 = 0 20 | 40 | 60 = 3=

113 7071 69 | 663 ]657) 679 |707] 7 | 69 |677] 657 | 6.88

Ga?taezs 138 6.83| 65 | 64 | 63 | 6.51 [ 683|663 65 | 637! 658 | 655

pollination 148 64 | 64 | 63 1607 | 629 | 64 | 64 | 63 | 603 632 | 63

Harvest 6331627 61 | 6 | 617 633623607583 612 | 615

Mean 6.66 | 6.52 | 6.36 | 6.23 | 6.44 | 6.66 | 6.57 | 6.44 | 625 | 6.5 | 6.47

113 7.07 | 673|657 | 65 | 672 | 7071693 687|667 | 6.88 | 68

1;‘;::’5 138 6.83 | 637 | 63 | 62 | 642 | 6.83 | 663 | 66 | 643 | 6.59 | 65

solfination 148 64 162 | 6 |593| 6.13 | 6.4 (647 | 6.4 {6271 662 | 6.37

Harvest 633 6 577 57 | 595 [633] 6.2 [6.17]5.971 6.17 | 6.06

Mean 6.66 | 6.32 | 6.16 | 6.08 | 63 |6.56 656|651 | 6.33 | 656 | 6.43

113 7.07 | 693|663 6.4 | 6.76 | 7.07 | 6.83 | 6.8 | 653 | 6.81 | 6.78

183;3::’5 138 6.83 | 6.45 | 6.37 | 6.17 | 645 | 6.83 | 6.33 | 6.33 | 5.9/ | 6.36 | 6.4

sollination 148 64 |607| 6 | 57 | 604 | 64 | 597|583 (553 | 593 | 598

Harvest 633 | 507 | 587 | 563 | 595 | 633 59 | 583|543 | 587 | 591

Mean 6.66 | 6.36 | 6.22 1 597 | 6.3 | 6.66]6.26 | 6.17 | 5.87 | 6.24 | 6.27

___ General Mean 666 64 | 624 6.1 | 6.35 | 6.66 | 646 | 6.37 | 6.15] 643 | 6.39

1.S.D at 5% Level for

Spraying date (A} =0.027 (BxO) =0.044 {AxBxD) ={0.076
Substances(B) =0.022 (AxBxC) =0.076 {(CxD) =0.062
(AXB) -0038  Dateof Sample(D)  =0.031  (AxCxD) =0.108
Concentration (C) =0.031 (AxD) =0.054 {BxCxD) =0.088

{AxC) =0.054 (BxD) =0.044 (AxBxCx[) =0.152




Table 10. Effect of spraving date and different concentrations of ethephon and cytophex on Samany fruit TSS content(%) during 2004 - 2005 seasons.

2004 Season

Spraying Di'g;nﬁl?‘% ) Ethephon {ppm) % Cytophex {ppm) % g §
date after poliination 0 100 200 300 = 0 20 40 60 = &=
113 12.13 13 14 1493 | 1352 | 1213 | 12.73 | 1407 | 15.27 | 13.6 | 136
6a€f’,cae‘;5 138 17.07 | 1867 | 20.27 | 2433 | 20.08 | 17.07 | 18.07 | 2013 | 22.37 | 194 | 19.7
pollination 148 226 | 2587 | 2733 | 2897 | 26.19 | 226 22.17 26 26.47 | 243 | 253
Harvest 26.87 | 332 36.67 | 3697 | 3342 | 2687 | 3133 33 35.13 | 31.6 | 325
Mean 1967 | 22.68 | 2457 | 263 23.3 19.67 | 21.08 | 233 | 2481 | 222 | 209
113 12.13 14 1507 | 1833 | 14.88 | 12.13 | 13.47 15.1 1587 | 141 | 145
lif‘t‘:gfs 138 17.07 19.2 20 2447 | 20.18 | 17.07 | 18.73 20 22.9 19.7 | 19.9
pollination 148 226 | 2407 | 243 28 2474 | 22.6 23 2467 | 2887 | 248 | 248
Harvest 26.87 | 33.47 | 3493 | 3793 | 333 2687 | 31.13 | 31.87 | 39.33 | 323 | 328
Mean 1967 | 22.68 | 2358 | 2718 | 2328 | 1967 | 2158 | 2291 | 26.74 | 22.7 23
113 12.13 15.2 16.33 | 18.67 | 15.58 | 12.13 | 13.73 15 16.23 | 143 | 149
12§:IY5 138 17.07 | 2033 | 216 | 22.87 | 2047 | 17.07 19.8 | 21.33 | 2433 | 206 | 206
pollination 148 226 | 2553 | 27.27 | 3007 | 26.37 226 | 2433 | 26.67 29 257 | 26
Harvest 26.87 | 35.53 36.8 | 4053 | 3493 | 26.87 | 31.33 35 354 | 322 | 335
Mean 19.67 | 24.15 25.5 2803 | 2434 | 1967 | 223 245 | 2624 | 232 | 238
General Mean 1967 | 2317 | 2455 | 27.17 | 2364 | 1967 | 2165 | 2357 | 2593 | 227 | —
L.S.D at 5% Level for
Spraying date(A) =0.251 (BxC) =0.410 (AxBxD) =0.710
Substances(B) =0.205  (AxBxC) =0.710  (CxD) =0.580
(AxB) =0.355 Date of Sample(D) =0.290  (AxCxD) =1.00
Concentration {C} =0.290 {AxD) =0.502 (BxCxD) =0.820

{AxC) =0.502  (BxD) =0.410  (AxBxCxD) =1.42
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2005 Season

Spraying Sampling

Ethephon (ppm) c Cytophex (ppm) = 'g =
Date {days) 1] [ c o
date after pollination 0 100 200 300 = 0 20 40 60 = & =
6 days 113 12.27 13.63 14.33 17.6 14.46 12.27 14.13 14.97 16.4 14.4 14.5
after 138 17.47 | 1897 | 207 | 2453 | 2042 | 1747 | 2057 | 224 | 23.27 | 209 | 207
pollination
148 21 25.47 26.4 31.27 26.03 21 25.8 27.73 29 25.9 26
Harvest 25 34.63 36 39.3 33.73 25 32.83 33.97 38.4 32.6 33.1
Mean 18.93 23.17 24.36 28.18 23.66 18.93 23.33 24.77 26.77 23.5 23.6
12 days 113 12.27 14.13 15.37 18.47 16.31 12.27 14.2 16 17.4 15 15.6
polﬁzt:trion 138 17.47 21.87 23.6 27.13 22.52 17.47 20.47 23.13 25.93 21.8 22.1
148 21 26.9 29.97 32 27.47 21 26.47 28.27 29.87 264 26.9 )
Harvest 25 35.27 38.17 40.07 34.63 25 33.47 36.73 37.93 33.3 34
Mean 18.93 24.54 26.77 29.42 2491 18.93 23.65 26.03 27.78 24.1 24.5
18 days 113 12.27 13.53 160,47 18.9 15.29 12.27 15.73 17.27 18.43 159 15.6
a_fter. 138 17.47 22.87 23.27 27.17 22.69 17.47 23.33 26.4 28.4 23.9 23.3
pollination 148 21 2887 | 288 | 31.07 | 2743 21 284 | 2967 | 3223 | 27.8 | 276
Harvest 25 36.5 37.13 40.33 34.74 25 34.13 36.53 39.43 33.8 34.3
Mean 18.93 | 2544 | 2642 | 29.37 | 25.04 | 18.93 | 254 | 2747 | 29.63 | 254 | 25.2
General Mean 18,93 24.39 25.85 28.99 24.54 18.93 24,13 26.09 28.06 24.3 -
L.5.D at 5% Level for
Sprayinadate (A) ={.300 (BxC) =(.490 {AxBxD) =().849
Substances(B) =0.245 {AXBXC) =0.842 {CxD) =0.693
(AXB) =0424  Date of Sample(D) =0.346  (AxCxD) =1.20
Concentration (C) =0.346 (AxD) =0.600 {BxCxD) =0,981
=0.600  (BxD) =0.490  (AxBxCxD) =1,69

(AxC)
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falae 11, Effect of spraying date and different concentrations of ethephon and cytophex on Samany fruit total soluble sugars content{%) during 2004 - 2005 seasocns.

2004 Season
Spraying Sampling Ethephon (ppm) c Cytophex (ppm) c | Bc
Date {days) 0 00 200 300 & 3 |23
date after poilination 1 = 0 20 40 60 = | 8=
& days 113 14.5 16.24 17.65 22.4 17.7 14.5 15.34 17.32 24991 18 | 17.9
after 138 17.49 | 19.24 22.6 26.59 21.48 17.49 18.74 22.26 28.05 | 21.6 | 21.6
pollination 148 24.18 | 27.49 30.75 31.29 28.43 24.18 27.07 | 31.02 |33.02]288] 286
Harvest 31.21 | 38.02 39.27 40.21 37.17 31.21 34.39 38.64 40.82 | 36.3 | 36.7
Mean 21.84 | 25.25 27.57 30.12 26.2 21.84 23.89 27.31 31.72 1 26.2 | 26.2
12 days 113 14.5 16.44 21.65 22.64 18.81 14.5 15.78 20.64 2315 185 | 18.7
I?ﬁeg 138 17.49 | 20.32 25.03 26.06 22.22 17.49 20.38 236 27.22 1222|222
potination 148 24.18 | 28.53 32.48 32.27 25.36 24.18 2743 2678 | 3459282288
Harvest 31.21 | 389 39.63 43.32 38.26 31.21 36.41 40.75 4245 | 37.7 | 38
Mean 21.84 | 26.05 29.7 31.07 27.16 21.84 25 27.94 31.86 | 26.7 | 27.1
18 days 113 14.5 19.09 22.05 25.91 20.39 14.5 18.9 22.42 26.75 | 20.6 | 20.5
after 138 17.49 | 22.25 24.11 26.4 22.56 17.49 21.22 25.33 30.79 | 23.7 | 23.1
pollination 148 24.18 | 26.58 34.75 33.72 29.81 24.18 24.26 29.44 33.73 | 27.9 | 28.9
Harvest 31.21 | 40.55 42,5 44.28 39.63 31.21 40.05 41.98 45 | 396|396
Mean 21.84 | 27.12 30.85 32.58 28.1 21.84 26.11 29.79 3407 | 28 | 28
General Mean 21.84 | 26.14 29.37 31.26 27.15 21.84 25 28.35 3255 269 | --—--
L.5.D at 5% Level for
Spravingdate(A) =0.432 (BxC) =0.706 {AxBxD) =1.22
SubstancesiB) 20353 (AxBxC) =1.22 (CxD) =0.998
(AxB) =0.611 Date of Sample(D) =0.499 {AxCxD) =1.73
Coneantration (C) =0.499  (AxD) =0.865 (BxCxD) =141

(AxC) =0.865 (BxD) =0.706 {AxBxCxD} =244
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2005 Season

Sp(;aying Di?é“&'g‘fs) Ethephon (ppm) 5 Cytophex (ppm) 5 Zﬁi 5
ate after pollination 0 100 200 300 = 0 20 40 60 = | §=
113 15.08 | 16.63 | 18.67 | 23.14 | 1838 | 1508 | 16.94 | 19.31 | 2515 | 19.1 | 188
ﬁa‘t{tae\f 138 1833 | 1043 | 2429 | 2722 | 2232 | 1833 | 19.58 | 2457 | 2815 | 227 | 23.5
collination 148 2551 | 2926 | 31.15 | 3253 | 2961 | 2551 | 29.96 | 28.88 | 33.15 | 294 | 295
l Harvest 33.17 | 38.06 | 39.03 | 4006 | 37.58 | 33.17 | 39.67 | 3864 | 40.94 | 381 | 378
Mean 2302 | 2585 | 2829 | 3074 | 2697 | 23.02 | 26.53 | 27.85 | 31.85 | 273 | 27.1
B 113 1508 | 16.82 | 214 21.9 188 | 1508 | 19.72 | 2238 | 2368 | 20.7 | 195
1;‘3:2”5 138 1833 | 2073 | 7553 | 7551 | 2252 | 1833 | 237 | 2431 | 2789 | 23.6 | 23
solination 148 2551 | 2821 | 3388 | 3328 | 3022 | 2551 | 288 | 2821 | 3493 | 294 | 29.8
Harvest 33.17 | 40.24 | 39.11 | 4319 | 3893 | 3317 | 4161 | 4173 | 4378 | 40.L | 39.5
Mean 23.02 | 265 | 2098 | 30.97 | 27.62 | 23.02 | 2846 | 29.16 | 32.57 | 283 | 28
113 1508 | 1939 | 22.39 | 263 | 2079 | 1508 | 21.41 | 2281 | 27.23 | 216 | 21.2
183 fct’::fs 138 18.33 | 23.15 26 2736 | 23.71 | 18.33 | 23.88 | 265 | 30.13 | 247 | 242
polination |- 148 7551 | 28.88 | 35.1 | 34.66 | 31.03 | 2551 | 2885 | 3022 | 3445 | 29.8 | 304
Harvest 33.17 | 41.24 | 4155 45 4024 | 3317 | 42.14 | 432 455 41 | 406
Mean 23.00 | 2817 | 31.26 | 3333 | 2894 | 2302 | 2907 | 3068 | 3433 | 293 | 293
General Mean 3302 | 26.84 | 29.84 | 3168 | 2784 | 23.02 | 2802 | 2923 | 32.92 | 283 | -
L.S.Dat 5% Level for
Spraying date (A) =0.427 (BxC) =0.697 (AxBxD) =1.20
Substances{B) =(.348 (AxBx(C) =1.20 (CxD =0.986
{AxB) =0.604 Date of Sample(D} =0.493 {AxCxD) =170
Concentration (C) =0.493 {AxD) =0.854 {BxCxD) =1.39
{AXC) =().854 (BxD) =0.697 {AxBxCxD) =2.41
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Table 12. Effect of spraying date and different concentrations of ethephon and cytophex on Samany fruit reducing sugars content (%) during

2004 - 2005 seasons.

2004 Season

; Sampling Ethephon {ppm}) c Cytophex (ppm) c Tc
Spraying Date (days) i 3 23
date after pollination 0 100 200 300 = 0 20 40 60 = 8=
113 094 | 127 | 156 | 1.78 1.39 094 | 121 | 152 | 172 | 135 | 1.37
6 ‘;'tae’f 138 128 | 146 | 199 | 227 1.75 1.28 | 139 | 1.96 | 217 17 | 1.72
poﬁ‘mation 148 2090 | 242 | 298 | 3.2 2.68 209 | 232 | 284 | 298 | 256 | 262
Harvest 394 | 467 | 479 | 5.8 4.64 394 | 437 | 473 | 483 | 446 | 455
Mean 206 | 245 | 283 | 3.11 2.61 206 | 237 | 276 | 293 | 252 | 2.5
113 094 | 135 | 1.85 | 1.93 1.52 094 | 128 | 181 | 1.94 | 1.49 1.5
lzfgg: ’ 138 178 | 157 | 258 | 2.75 2.05 128 | 149 | 2.52 | 271 2 2.02
) Ol";‘i Cation 148 209 | 269 | 339 | 382 2.95 209 | 261 | 335 | 382 | 296 | 295
Harvest 394 | 475 | 496 | 5.43 477 394 | 4.33 4.4 511 | 4.44 | 46
Mean 206 | 2.59 3.2 3.43 2.82 206 | 243 | 3.02 3.4 273 | 277
113 094 | 147 | 182 | 2.09 1.58 094 | 149 | 173 | 213 | 157 | 157
183;::5 138 128 | 163 | 2.64 29 2.11 128 | 167 ! 258 | 289 | 211 | 211
pollination 148 2.09 | 273 | 361 | 3.68 3.03 209 | 325 | 357 | 38 | 318 | 3.1
Harvest 394 | 492 | 529 | 5.63 4.94 394 | 438 | 485 | 541 | 465 | 479
Mean 2.06 2.7 334 | 3.57 2.91 2.06 2.7 318 | 356 | 288 | 2.89
General Mean 206 | 258 | 312 | 3.37 2.78 206 | 248 | 299 | 3.29 27 |
L.S.D at 5% Level for

Spraying date{A) =0.039 (BxQ) =0.064 (AxBxD) =0.111

Substances(B) =0,032 (AxBxC) =0.111 {CxD) =0.090

(AxB) =0.055  Date of Sample(D) =0.045  (AxCxD) =0.157

Concentration (C) =0.045 {AxD) =0.078 (BxCxD) =0.128

{AxC) =0.0.078 (BxD) =0.064 (AxBxCxD) =0.222
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2005 Season

Spraying Sampling Ethephan (ppm} c Cytophex (ppm) c T c
Date (days) 0 100 | 200 | 300 ¢ 0 20 40 60 g | £&
date after pollination ]
6 days 113 1.06 14 23 2.41 1.79 1.06 1.28 2.23 2.49 1.76 1.77
after 138 1.39 1.71 2.74 2.88 2.18 1.35 1.52 2.64 2.92 2.12 2.15
pollination 148 2.64 3.11 3.74 4.17 3.42 2.64 3.02 3.67 423 3.39 3.4
Harvest 5.36 5.85 6.81 7.05 6.27 5.36 5.79 6.352 6.95 6.16 6.21
Mean 2.61 3.02 39 413 341 2.61 29 3.76 4.15 3.36 3.38
12 days 113 1.06 1.48 2.35 2.48 1.84 1.06 1.34 2.24 2.69 1.83 1.83
after 138 1.39 1.8 2.94 3.2 2.33 1.39 1.62 2.78 2.95 2.18 2.25
poliination 148 264 | 322 | 419 | 468 3.68 264 | 3.44 3.88 425 | 3.55 | 3.61
Harvest 5.36 6.02 7.4 7.68 6.61 5.36 5.82 6.89 7.11 6.29 6.45
Mean 2.61 3.13 4.22 4.51 3.62 2.61 3.05 3.95 4.25 3.47 3.54
18 days 113 1.06 1.84 2.74 277 2.1 1.06 1.66 2.78 2.94 2.11 2.1
after 138 1.39 2.36 2.94 3.37 2.52 1.39 1.85 3.36 3.52 2.53 2.52
pollination 148 264 | 336 | 442 | 4.84 3.82 264 | 3.96 4.63 474 | 399 39
Harvest 5.36 6.45 7.51 8.14 6.87 5.36 6.38 7.08 7.25 6.52 6.69
Mean 2.61 35 4.41 478 3.83 2.61 3.46 4.46 4.61 3.79 3.81
General Mean 2.61 3.22 4.17 4.47 3.62 2.61 3.14 4.06 4.34 3.54 | -
L.5.D at 5% Level for

Spraying date (A) =0.043 (BxC) =0.070 (AxBxD) =().122

Substances(8) =0,035  (AXBxC) =0.122 {€xD) =0.099

(AxB) =0.061 Date of Sample(D) =0.049 {AXCxD) =0.017

Concentration {C) =0.049 (AxD) =0.086 (BxCxD) =0.141

(&xC) =0.086 {BxD) =0.070 {AXBXCxD) =0.244
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Table 13. Effect of spraying date and different concentrations of ethephon and cytophex on Samany fruit non-reducing sugar content (%)
during 2004 - 2005 seasons.

otb

2004 Season

. Samplin c P T c
Spdrgzéng s (%aygs) Ethephon (ppm) 5 Cytophex (ppm) 5 55
after pollination 0 100 200 300 z 0 20 40 60 2 | g<
113 1355 | 14.06 | 1576 | 2321 | 1665 | 1355 | 15.03 | 16.14 | 2068 | 164 | 16.5
6 days 138 1621 | 17.35 | 2026 | 2519 | 19.75 | 1621 | 17.85 | 20.64 | 2442 | 19.8 | 19.8
poiEIiiEStrion 148 2209 | 2466 | 2804 | 2979 | 26.15 | 22.09 | 2517 | 2791 | 2831 | 259 | 26
Harvest 27.27 | 2972 | 33.85 | 3564 | 31.62 | 2707 | 33.65 | 3454 | 3538 | 32.7 | 32.2
Mean 19.78 | 2145 | 2448 | 2846 | 23.54 | 1978 | 22.93 | 2481 | 272 | 237 | 236
113 1355 | 1442 | 1879 | 21.22 17 1355 | 1517 | 19.84 | 20.7 | 17.3 | 17.2
12@::5 138 1621 | 18.81 | 21.01 | 2447 | 2013 | 1621 | 18.82 | 2251 | 23.37 | 202 | 202
potination 148 2209 | 2475 | 23.39 | 3097 | 253 | 22.09 | 2593 | 29.13 | 2846 | 26.4 | 259
Harvest 3727 | 3166 | 3579 | 37.02 | 3294 | 27.27 | 3447 | 3524 | 382 | 33.8 | 334
Mean 19.78 | 2241 | 2475 | 2842 | 2384 | 1978 | 2362 | 26.68 | 27.68 | 24.4 | 24.1
113 1355 | 1743 | 206 | 2467 | 1906 | 1355 | 17.6 | 2031 | 23.78 | 188 | 189
1§f‘tj:rys 138 1621 | 1959 | 2269 | 27.89 | 216 | 1621 | 2058 | 21.53 | 2351 | 205 | 21
Solination 148 2209 | 21.53 | 25.83 | 30.05 | 24.87 | 22.09 | 2334 | 31.18 | 299 | 266 | 25.8
Harvest 27.27 | 3513 | 367 | 3937 | 3462 | 2727 | 321 | 3765 | 3887 | 34 | 343
Mean 19.78 | 2342 | 2645 | 30.49 | 2504 | 1978 | 2341 | 27.67 | 290t | 25 | 25
General Mean 19.78 | 2243 | 2523 | 2912 | 2414 | 1978 | 2332 | 2639 | 2796 | 244 | —
L.5.D at 5% Level for
Spraving date(A) =0.487 (BxC) =0.796 {AxBxD) =1.37
Substances{B) =N.5 {AxBxC) =137 (CxD) =1.12
{AxB) =(0.689 Date of Sample{D} =(0.563 {AxCxD) =1.9%
Concentration {C) =(.563 (AxD} =0.975 {BxCxD} =1.59
(AXC) -0975  (BxD) 20796 (AXBXCXD) =276
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2005 Season

; Sampling Ethephon (ppm) c Cytophex (ppm) c B o
Sp{;a{'”g Date (days) 5 g | 23
ate after pollination 0 100 200 300 b 0 20 40 60 £ | g2
113 14.02 | 1554 17 | 2274 | 1733 | 1402 | 1535 | 1644 | 2065 | 166 | 17
Gaftae‘f 138 16.94 | 17.86 | 21.82 | 2527 | 2047 | 16.94 | 17.91 | 21.66 | 243 | 20.2 | 20.3
sollination 148 22.87 | 26.85 | 2514 | 2897 | 2596 | 22.87 | 26.23 | 2748 | 283 | 262 | 26.1
Harvest 27.81 | 33.82 | 31.83 | 33.80 | 31.84 | 27.81 | 3227 | 32.51 | 33.11 | 314 | 316
Mean 2041 | 2352 | 2395 | 27.72 | 23.9 | 2041 | 22.94 | 2452 | 2659 | 236 | 238
113 1402 | 18.24 | 20.04 | 212 | 1838 | 14.02 | 1548 | 19.16 | 1921 | 17 | 17.7
12 fct'zfs 138 1604 | 2189 | 21.37 | 247 | 21227 | 1694 | 19.42 | 2275 | 2255 | 203 | 208
) S etion 148 22.87 | 2563 | 24.01 | 3025 | 2569 | 22.87 | 2477 | 30 | 2903 | 267 | 26.2
Harvest 27.81 | 3612 | 3434 | 3621 | 3362 | 27.81 | 34.41 | 32.22 | 36.08 | 32.6 | 33.1
Mean 2041 | 25.47 | 24.94 | 2800 | 24.73 | 2041 | 23.44 | 26.03 | 26.72 | 242 | 24.4
113 1402 | 1957 | 2006 | 24.46 | 1953 | 1402 | 17.73 | 1961 | 23.45 | 18.7 | 289
183 f‘igfs 138 16.94 | 2157 | 23.56 | 26.76 | 2219 | 1694 | 2131 | 22.63 | 2394 | 212 | 21.7
pollination 148 2287 | 2549 | 258 | 2961 | 2594 | 22.87 | 2493 | 30.57 | 29.92 | 27.1 | 265
Harvest 2781 | 3569 | 3568 | 37.36 | 3413 | 27.81 | 34.86 | 34.48 | 37.75 | 33.7 | 33.9
Mean 2041 | 25.57 | 26.28 | 29.55 | 2545 | 2041 | 24.7 | 2682 | 28.76 | 252 | 253
General Mean 20.41 | 2485 | 2505 | 2845 | 2469 | 2041 | 23.7 | 25.79 | 27.36 | 24.3 | ——
L.S.D at 5% Level for

Spraying date (A} =0.425 (Bx() =0.694 (AxBxD) =1.20

Substances(B) =0.347 (AxBxC} =1.20 {CxD) =0.982

(AxB) =0.601 Date of Sample(D} =0.490 {AxCxD) =1.70

Concentration (C) =0.490 {AxD) =0.850 (BxCxD) =138

{AxC) =0.850 (BxD) =().694 {AxBxCxD) =2.40
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