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ABSTRACT

This study was carried out in 2003 and 2004 seasons in the Experimental
Orchard of the Faculty of Agriculture, Cairo University, Giza. Egypt, to study the effect
of fruit thinning using NAA at different concentrations spraying on Samani and
Zaghtoul date palm cultiivars. Fruit set was decreased when NAA sprayed at 7 or 21
days from pollination especially at 100 or 150 ppm for both cultivars in the two
seasons. Also, Samani and Zaghloul fruit physical characteristics i.e. (fruit weight,
flesh weight, seed weight, fruit dimensions and fruit size) were enhanced with 100 or
150 ppm of NAA. In addition, Samani and Zaghioul fruit contents of TSS, total soiuble
sugars, reducing sugar and non-reducing sugars were increased with spraying 100
ppm NAA in the two seasons especially 7 days after pollination.

Keywords: Samani- Zaghloul- NAA- fruit characters — fruit thinning -Date palm
cultivar,

INTRODUCTION

Date palm (Phoenix dactylifera, L.) has a great economical
importance and agricultural uses throughout human's history. Also, it is one
of the oldest cultivated fruit trees in the world. Date palm is a very important
crop in the Middle East, since it can grow well in both semi-dry desert areas
and the newly cultivated land. The date production of Arab world is about
80% of the total production of the world.

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 internal marketing and exportation. Also it reduces the
alternate bearing of some date palm cultivars.

The effect of NAA at 30, 60 and 90 ppm on fruit of Zaghloul and
Samani dates were studied. it was clearly noticed that bunch weight was
decreased in all treatmenis comparing with the wuntreated bunches. In
addition, the average yield per bunch was reduced due to the concentration
of (NAA). On the other hand, untreated paims (control) gave the maximum
bunch weight comparing with the treated palms. (Abd-El Rahman, 1974;
Benjmin et al., 1976; Moustafa ef al. 1993; Kamal 1985 and Bassal, 2002).
Also, spraying NAA at 60 ppm after 10 days from pollination was the best
treatment that increased qualily of date palm fruits.{ Abdalla ef af, 1993; El-
Makhtoun ef al, 1995 a; Bassal, 2002 and Al-Obeed et al. 2002). In another
study, NAA sprayed at 15, 25, 35 and 45 ppm significantly affected (TSS)
pecentage of Zaghloul date fruits. Moreover, 35 and 45 ppm of NAA
significantly increased (TSS) content in Zaghloul fruits than control in both
seasons. El-Makhtoun et al., 1995 a and Al-Obeed ef al.,2002). Also, spraying
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NAA at 30, 60 and 90 ppm of Zaghloul and Samani date palm cultivars
increasing fruit total sugars of Zaghloul and Samani in both seasons. The
increase in fruit total sugars was proportinoal to the concentration of growth
regulators. Kamal, 1995 and Bassal (2002).

Thus, the present investigation is planned to study the effect of NAA
or GA; at different concentrations of each on the fruit thinning of both Samani
and Zaghloul date palm cvs, aiming to improve their frult physical and
chemical characteristics,

MATERIALS AND METHODS

The present study was carmried out during two successive seasons
(2003 and 2004), at the Experimental Research Station, Faculty of
Agriculture, Cairo- University, Giza Governorate. Samani and Zaghloul date
palm cultivars were used in this investigation. Female palms of both cultivars
(15 years old) were pruned at 8:1 leaf /bunch ratio. The palms were received
normal agricultural practices. Samani and Zaghloul palm cultivars were
poliinated by using the same source of pollen grains just after fourth days of
spath cracking in both seasons.

Experimenta! design: Six palms of each cultivar were used in this
experiment. Twelve bunches were left on each palm and were divided into
four groups, each group of 3 bunches (replicate). Four concentrations of
NAA, i.e. (0,50,100 and150 ppm) were used in this trial and the last group
was sprayed by water as control. Each of the studied concentrations was
sprayed on three bunches (replicate) for the two cultivars. Therefor, the
studied concentrations were sprayed on three of the chosen palms. The
indvidual bunches were coverd before and after treatments by tissue paper.
The afromentioned treatments were applied at two dates, the first was done
at 7 days from pollination and the second was done at 21 days from
pollination. Samples of 30 date fruits were randomly picked from each bunch
for the determination of fruit physical and chemical properties. Samples (30
fruits from each replicate) were taken every 15 days from pollination towards
the end of the study.

Statistical analysis: The oblained daia were subjected to analysis of
variance. The mean values were compared using LSD method at 5% level.
The data were tabulated and statistically factorial analysed according to the
randomized complete block design (Snedecor and Cochran,1972 ). Also, the
percentages were transformed to the arcsine to find the bionomial
percentages according to steel and Torrie {1980) .

The yield of fruits for this experiment was harvested at the second
week of September in both seasons for both cultivars (Samani and Zaghioul
cvs); and the following data were recorded:

1- Bunch weight was estimated as Kg.
2- Fruit set percentage was calculated at harvest using this equation:
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Total number of setting fruits per bunch
Fruit set %= X 100
Total scares number per bunch

3- fruit physical properties: Samples were taken from four replicates, each
replicate of 20 fruits taken randomly from each bunch to determine fruit
weight, flesh weight, seed weight, fruit dimensions (length and
diameter), fruit size and fruit firmness.

4- Fruit dry weight percentage was calculated as described in A.O.A.C.
(1980). _

5- Total soluble solids content (TSS) percentage was determind in juice
fruit as described in A.O.A.C (1980).

6- Fruit acidity percentage was determined as described in A OAC
{(1980) and the titratable acidity was calculated as citric acid
{Ranganna, 1978 and Mawlood, 1980).

7- Total soluble sugars were determind according to Dubois ef al. (1956)
in the methanol extract using the phenol sulfuric acid method and the
concentration was calculated as g/100 g dry weight.

8- Reducing soluble rsugars were determind in the methanol extract
according to Nelson (1944) as described in A.O.A.C (1980} and the
percentage was calculated as g/100 g dry weight.

RESULTS AND DISSCUSSION

1-Bunch weight (Kg):

Samani and Zaghloul bunch weight was significantly affected by
different concentrations of NAA sprayed at different times, while, time of
spraying was not significant in both seasons with Samani cultivar and second
season with Zaghloul cultivar. Concerning the effect of different
concentrations of NAA; 0.0 NAA (control) gave the highest Samani fruit
bunch weight (10.92, 10.8 kg in both seasons, respectively) than other
concentrations used of NAA. Also, the same trend was recorded with
Zaghloul bunch weight in both seasons.

Concerning the interaction between concentrations and time of
spraying, untreated Samani bunches recorded the highest weight which
treated at 21 days after pollination (10.92 kg) followed by that sprayed by
100, 50, 150 ppm of NAA (9.65, 8.73 and 8.05 kg, respectively) and the same
trend was also noticed in the second season. Also, Zaghloul bunch weight
which sprayed at 21 days after pollination (9.20 kg) followed by that sprayed
by 100, 50, 150 ppm of NAA (8.70, 7.03 and 6.66 kg, respectively) and the
same trend was also noticed in the second season (Table 1),

2-Fruit set percentage:

Samani and Zaghloul fruit set percentages were significantly affected
by different concentrations of NAA sprayed at different times during fruit
development in both seasons. Samani fruit set recorded higher percentages
when sprayed within 7 days from pollination than those sprayed within
21days from pollination.while Zaghloul fruit set did not gave clear trend in this
respect.
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Concerning the effect of different concentrations of NAA, control
treatment gave the highest Samani and Zaghloul fruit set percentage followed
by 50, 100 and 150 ppm of NAA in both seasons which was less than control
ones, .

Table (1): Effect of spraying time and different concentrations of NAA
on Samani and Zaghloul bunch weight during 2003-2004
Seasons.

Spraying Samani Zaghloul

time 55 50 106 (155 M 56 T 50. 100 [ 150

Season (7 days after
2003 |pollination 10.92 (8.46/9.43 | 766 | 9.12 | 9.20 | 651 | 7.56 | 6.20 | 7.31

21 days after

10.9218.73)1 965 | 805 | 9.34 | 820 {7.03 |8.70| 6.66 | 7.90

pollination

Mean 10.92i8.60|/ 954|785 |----—[ 920 | 5.77 !8.13] 634 | ——
[7 days affer | 10.80 [8.53} 5.53 [ 8.35 | 9.30 | 820 | 651 | /.18 6.25 | 7.03
poliination :

Season (21 days after | 10.80 |[8.43} 8,83 [ 8.20 | 9.06 | 820 | 708 | 7.40 | 6.50 { 7.29
2004 poflination

Mean 10.80 1848/ 9.18 [ 827 | —-—-| 820 { 6.80 | 7.29 | 6.37 |-~
LSD at 5% for:

Samani Zaghioul
2003 2004 2003 2004
Spraying time (A) =N.S =N.S =028 =NS
Concentration of NAA (B) =0.28 =032 =0.47 =0.41
{AxB}) =0.39 =0.45 =0.66 =0.58

Concerning the interaction between concentrations and time of spraying,
50 ppm NAA gave the highest Samani fruit set percentage when it was
sprayed after 7 days from pollination (54.55%) than fruits sprayed after 21
days from pollination (§3.67%) in the first season followed by 100, 150 of
NAA in the first season (49.23%& 48.07 %), respectively. The same trend
was found in the second season. Moreover, NAA sprayed at 50 ppm gave the
highest value in both seasons with Zaghloul fruit set percentage (43.51%8&
41.82%) sprayed after 7 days and 21 days from pollination, respectively.

Regarding the interactions bettwen concentirations, spraying time and
sampling date on fruit set percentage; Samani fruit set percentage sprayed
by 50 ppm NAA after 7 days from pollination recorded 22.46 %at 191 days of
fruit age (at harvest) followed by 50 ppm NAA sprayed after 21 days from
pollination {21.37%) in the first segson, while in the second season 50 ppm
NAA sprayed after 7 days from pollination gave the highest Samani fruit set
percentage (21.21%) at harvest followed by 50 ppm NAA sprayed after 21
days from pollination (19.63% }. On the other hand, Zaghloul fruit set
percentage at harvest sprayed by 50 ppm NAA after 7 days from pollination
gave the highest set percentage (18.83%) followed by 150 ppm NAA sprayed
after 7 days from pollination in the first season, respectively. While in the
second season, 50 ppm NAA sprayed after 21 days from pollination gave the
highest Zaghlou! fruit set percentage (12.48%) followed by 50 ppm NAA
sprayed after 7 days from pollination (11.89%), respectively (Table 2).
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Table {2): Effect of spraying time and different concentrations of NAA on Samani and Zaghloul fruit set

percentage during 2003-2004 seasons.
arin amani cultivar. aghloul cultivar.
irl::e g SampllngEeasonzoos [ Beason2004 T %eascmiﬁiii [~ [Beasoniidd T
date AA [ppm eanNAA (ppm) MeanNAA {ppm : eanNAA (ppm! Mean
0 50 50 0 B0 [H00 (150 A K 1
7 days |57 4, - ! ) 7. . . . i 1 ; . . : )
fler 74662 9314791 146.3751.24 3. 1556.8251.64/51.07 |56. B3P, 7715.91 . .34135.88133. ;
ollination{ 60143.61137.02056. 11[40.61 50.41143. 23036, 75135, 441 .53 4140137 437 Z 218,21 -
1 (38, 70[32.51126.30124. 1 5130, 917, . ] . 0 . ) . ] ,
arvest [26.08]22.456[17.61[15. . X . L X X 44[18.83]14. . . . R
ean 1464, , , . , R . ) . .B66[38./1144. X .
8181, 47174.53B1. . . . , s 5. X 84]74. . R
.92[74.67167. .14]73.49B1. . , . . . . S
21 days 4.08 . . . X . , .1 . . .
jafter 577467, . i 1.8163.1 . f . . , X .
Pollination[{37 45,6913 51[37.71 36, 3010. _41136.51 31.0429.63038. 3 § ! .
155 38.70[31.52(37. -02130.6031.9125.36510.41|18.31 23. . . .
Harvest [26.0B[21.37]15.36[14.63[19.37 [24.68]19.63[13.809{12.65[17.71 15, 15. ,
ean .1453. i 77151.6459.3651.6045.22144. 2950. 10[42.9508. [D. .
eneral mean 145411 3052 7216 34145, 10143.5187.30 45,1341, ;
a Tevel Tor: Samani raghloul
Season 2003 2004 2003 . 2004
Spuying time (Ar) : =(.29 =(.80 =N.S »0.69
Goncentiration of NAA (B} = 0.49 =0.50 =107 (.57
(AxB) 0.69 =0,71 =181 =0.81
Sampling date (C) = 0.66 =0.87 =1.42 ={0.76
AXC =0.92 ={).94 =2.01 =1.07
{ Bxcr =130 =134 284 =152
AXBXC) =1,84 =189 =402 =218
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3-Fruit weight (g):

Samani and Zaghioul fruit weight was significantly affected by
different concentrations of NAA . sprayed at different times during fruit
development in both seasons. _

Conceming the effect of different concentrations of NAA, 150 ppm
gave the highest Samani fruit wight (31.25 g in the first and 31.13 g in the
second season) followed by 100, 50 and 0.0 which recorded 30.55, 28.20
and 25.17 g in the first and 30.55, 28.16 and 25.61 g in the second season,
respectively. The same results were observed with Zaghloul fruit in this
regard except that in the first season as 100 ppm of NAA recorded the
highest fruit weight (29.23 g) than 150 ppm, which gave 28.62 q.The
interaction between concentrations and time of spraying, 150 ppm NAA gave
the highest Samani fruit weight when it was sprayed after 7 days from
pollination (31.48 @) than those sprayed after 21 days from pollination (31.01
@) in the first season followed by 100, 50 and 0.0 of NAA at the two spraying
times, respectively. Similar trend was noticed in the -second season.
Moreover, NAA sprayed at 100 ppm gave the highest value in both seasons
with Zaghloul fruit weight (29.76 & 29.00g) sprayed after 7 days from
pollination, respectively. While, 150 ppm NAA recorded the highest value in
this respect when it was treated at 21 days after pollination.

Regarding the interactions bettwen concentrations, spraying time and
sampling date on fruit weight, Samani fruit weight sprayed by 150 ppm NAA
after 7 days from pollination recorded 37.00 g at 191 days of fruit age (at
harvest) followed by 150 ppm NAA sprayed after 21 days from pollination
(36.36 g) in the first season, while in the second season 100 ppm NAA
sprayed after 7 days from pollination gave the highest Samani fruit weight
(36.20 g) at harvest followed by 150 ppm NAA sprayed after 21 days from
pollination (35.45 g). On the other hand, Zaghloul fruit weight at harvest that
sprayed by 100 ppm NAA afier 21 days from pollination had the highest
weight (35.71 g) followed by 100 ppm NAA sprayed after 7 days from
pollination in the first season, respectively. While in the second season, 100
ppm NAA sprayed after 7 days from pollination gave the highest Zaghlou! fruit
weight (37.03 g) followed by 150 ppm NAA sprayed after 21 days from
pollination (34.89 g}, respectively (Table 3).

4-Fruit flesh weight (g):

Samani and Zaghlou! fruit flesh weight was significantly affected by
different concentrations of NAA sprayed at different times during fruit
development in both seasons.

Conceming the effect of different concentrations of NAA, 150 ppm
gave the highest Samani fruit flesh wight (29.26 g in the first season and
29.15 g in the second season) followed by 100, 50 and 0.0 {(28.57, 26.22 and
23.20 g in the first season and 28.59, 26.19 and 23.47 g In the second
season), respeclively. The same results were also observed with Zaghloul
fruit in this regard. ,

Concemning the interaction between concentrations and time of
spraying, 150 ppm NAA gave the highest Samani flesh weight when it was
sprayed after 7 days from pollination (29.51 g) than fruits sprayed after 21
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days from pollination (29.02 g) in the first season followed by 100, 50 and 0.0
of NAA in the two dates of spraying, respectively. The same trend was also
noticed in the second season. Moreover, NAA sprayed at 100 ppm gave the
highest value in both seasons with Zaghloul fruit flesh weight (27.83& 27.07
g) sprayed after 7 days and 21 days from pollination, respectively.

Regarding the interaction bettwen concentrations, spraying time and
sampling date on fruit flesh weight, Samani fruit flesh weight sprayed by 150
ppm NAA after 7 days from poliination recorded 35.00 g at harvest followed by
150 ppm NAA sprayed after 21 days from pollination (34.36 g) in the first
season, while in the second season 100 ppm NAA sprayed after 7 days from
pollination gave the highest Samani fruit flesh weight (34.20 g) at harvest
followed by 150 ppm NAA sprayed after 21 days from pollination (33.50 g). On
the other hand, at harvest, Zaghlou! fruits sprayed by 100 ppm NAA after 7
days from pollination gave the highest flesh weight (33.11 g) followed by 150,
50 and 0.0 ppm NAA sprayed after 7 days from pollination in the first season,
respectively. The same trend was also noticed in the second season.(Table 4).

5-Seed weight (g): ,

Samani and Zaghloul seed weights were not significantly affected by
different concentrations of NAA sprayed at different times of fruit
development in both seasons. Also, seed weight in both cultivars in the two
seasons did not show clear trend as affected by time of spraying or different
concentrations of NAA.

However, the interaction between concentrations and time of
spraying showed that 150 ppm NAA relatevly increased Samani and Zaghloul
seed weight when sprayed after 7 and 21 days from pollination than other
concentrations.

Regarding the interactions bettwen concentrations, spraying time and
sampling date on seed weight, 100 and 150 ppm NAA after 7 and 21 days
from pollination recorded the highest Samani and Zaghloul seeds at harvest
than other concentrations used (Table 5).

6-Fruit dimensions (cm):
6-1-Fruit length {cm):

Samani and Zaghlouli fruit lenght was significantly affected by different
concentrations of NAA sprayed at different times of fruit development in both
seasons. Samani fruit lenght, which sprayed after 7 days from pollination,
recorded the longest fruit lenght (4.10 cm in the first season and 4.08 cm in
the second season) than fruits sprayed after 21 days from pollination (3.88
cm in the first season and 3.89 cm in the second season). Regarding to
Zaghloul, this relation was cleared in the second season only,

Regarding the effect of different concentrations of NAA, 100 ppm of
NAA gave the highest Samani and Zaghlou! fruit length in both seasons
followed by 150, 50 and 0.0 of NAA, respectively. In addition, the same trend
was noticed clearly as affected by interaction in both seasons for both
cultivars.
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Table (3): Effect of spraying time and different concentrations of NAA on Samani and Zaghloul fruit weight {g)
during 2003-2004 seasons.

lSampIing [Samani cultivar [Zaghloul cultivar
praying [4. eason 2003 | Season 2004 | iSeason 2003 | Season 2004 |
ime (days) NAA ppm " |Mean NAA ppm Mean NAA ppm Mean [NAA ppm Mean
00 50 [100 |50 0.0 [so  j100 [i50 0.0 ¢ oo [150 0.0 [50 [100_ 150
127 20.36 [22.77 24,64 24.95 23,18 [21.29 |23.03 |25.06 [25.48 23.72 19.60 23,10 [25.98 [23.51 [23.05 [19,55 [21.25 [23.52 £4.49 2,20
days 155 [23.58 [26.57 [28.94 [28.74 [26.96 [24.01 [26.98 [30.30 [30.57 27.97 23.61 [26.17 [27.49 (26.00 [25.82 [21.12 [23.68 [26.84 126.50 [24.54
fter 179 [26.86 [31.07 33.85 [35.25 [31.76 [26.92 [30.43 92.92 |33.97 31.07 26.00 29.13 30.44 129.93 EB.BB [23.72 |27.06 28.62 27,26 P26.67
pollination Harvest  [29.82 |33.23 [35.69 137.00 33.95 [30.22 [33.11 36.20 [35.79 [33.83 [31.04 32.29 35.11 [34.10 [33.14 [30.12[32.65 B7.03 38.96 34.19
Mean [25.17 [28.41 [30.78 [31.48 [28.96 125.62 [28.39 31.12 [31.45 20.15'[25.06 [27.67 129.76 [28.38 [27.72 [23.65 26.16,52,9.00 .80 [26.91
127 [20.36 (23.27 [24.54 25.69 23.47 [21.26 |22.58 [23.50 [24.60 {23.00 19.60 [21.70 24.22 [23.89 [22.37 [19.55 [20.56 [21.58 22.76 21.09
h1 days [1565 [23.58 [25.72 28.41 (28 .83 [26.64 [24.01 [27.47 [20.68 [28.75 27.73 [23.61 24.70 124.59 [26.54 [24.86 [21.12 [22.61 24.56 24.97 [23.34
after 179 26.86 130.51 [32.02 [33.16 [30.64 [26.92 [20.11 31.75 [33.39 80.30 [26.00 26.83 130.26 [30.12 [28.30 123.72 [26.84 28.54 28,95 27.01
pollination |Harvest  [20.89 [32.44 [36.28 136.36 [33.74 [30.22 [32.60 [34.99 [35.45 [33.32 [31.04 [32.30 [35.71 [34.90 33.49 130.12[30.76 [34.13 [34.89 32.50
Mean 25.17 [27.95 30.51 [31.01 [28.67 [25.61 [27.94 [29.98 [30.08 28.59 P5.06 [26.41 [28.69 {28.86 [27.26 [23.65 [25.19 27.20 27.87 [25.99
Generalmean 25.17 [28.20 B0.55 [31.25 |-—— [25.61 [28.16 30.55 [31.13 |——- [25.06 27.04 29.23 |28.62 |- .65 [25.68 28.10 28.43 |-.—
LSD at 5% level for: Samani Zaghloul
Season 2003 2004 2003 2004
Spraying time (A} = N5 =N.S =NS =N.S
Concentration of NAA (B) =0.25 =0.34 =0.43 =0.26
(AXB) = 0.36 =0.48 =0.62 =0.37
Sampling date (C) =0.28 =0.34 =0.43 =0.26
(AXC) =035 =0.48 =0.62 =0,37
(BXC) =0.50 =0.68 =0,87 =0,62

(AXBXC) =0.71 =0.96 =124 =0.74
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Table (4): Effect of spraying time and different concentrations of NAA on Samani and Zaghloul fruit flesh weight {g)

during 2003-2004 seasons,

ling [S3Mani cultivar. [Zaghioul cultivar.
praying d:::p " ISeason 2003 eason 2004 ] [Season 2003 | [season 2004 |
ime (days) INAA {ppm) Mean NAA (ppm) Mean NAA {pom) Mean NAA (ppm) ~ [Mean
0.0 60  [100 j150 00 B0 [100 [150 50  [100 [150 0.6 |50 Hoo Tiso
127 18.46 [20.85 22,70 [23.01 1,25 19,37 [21.06 [23.07 P3.5021.75 17 67 21.24 24,22 £1.65[21.20 [17.55 [19.25 [P1.53 [22.58 P0.23
days (155 21.63 |24.56 (26,60 [26.62 [24.98 [22.00 25.02 28.31 [28.50 P5.98 1,65 [24.15 [25.53 [24.05 Es.es 19.16 21.17 25.03 [24.52 (22.47
fter 179 4,87 £28.05 131.83 33.20 26.74 24.90 28.45 [30.95 31.90 20,08 124.12 27 .26 [28.45 [28.00 [26.96 21.77 25.09 26.65 D5.36 24.72
Pollination [Harvest |27.85 51.24 33.73 [35.00 31.95 128.2531,15 [34.20 [33.83 [31.66 [20.27 [30.36 p3.11 p2.11 |31.21 {28.23 30,68 B5.05 B5.03 52.25
pMean 23,20 26.42 [28.78 29,51 [26.98 [23.63 [26.42 [20.13 [29.48 [27.17 [23.18 [25.75 [27.83 [26.45 [25.08 [21.68 [24.05 27.07 [26.87 R4.62
127 18.46 21.32 P2.62 23,70 21,52 19.37 P0.61 [21.53 [22.62 21.03 17.67 [19.99 22,31 21.9920.49 1 7.5518.60 [19.68 [20.72 [19.14
1days [155 21.63 103,77 [26.47 26.83 24.67 24.90125.47 27.70 27.70 5. 74 21.65 122.74 22.75 [24.59122.93 19.16120.67 22.60 22.90 1.36
fter 179 24.87 [28.53 {30.05 31.20 [28.66 [28.25 27.15 30.06 [31.41 20.21 [24.12 24.83 [28.83 [28.27 [26.61 21.77 [24.90 26.58 6.96 25.06
Pollination Harvest  [27.85 [30.47 [34.30 |34.36 31.74 23.63 30.66 [32.98 [33.50 [30.19 [29.27 130.53 [30.53 [52,94 [30.81 [28.23 [26.82 32.16 32.82 20.54
Mean 23.20 [26.02 [28.36 [29.02 26.65 [23.63 25,97 [26.06 [28.83 126.55 [23.18 [24.52 126,05 [26.94 [25.17 [21.68 [23.24 |25, 25 125.90 24.03
General mean [23.2096.22 28.57 29.26 — P3.63 6.19 P8.59 £9.15 | — P3.18 .69 21,68 [23.71 26.16 26.38 P4.90
LSD at 5% level for: Samani Zaghtoul
Season 2003 2004 2003 2004
Spraying time (A} =N.S =N.S =N.S =N.S
COncentratlon of NAA (B) =025 =035 =042 =0.26
g =0,36 =0,60 =0.60 =0,37
ampling date (C} =0.26 =0,35 =0.42 =0,26
=0.36 =0.80 =0.60 =0.37
Bxc =0.51 =0,71 =085 =052
AXBXC) =0.73 =1,00 =1,20 =0.74
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Table (5): Effect of of spraying time and dnfferent concentrations of NAA on Samani and Zaghloul seed weight (g) during

2003-2004 seasons.

Samoli Samani cultivar. Zaghloul cultivar,
Spraying a:::;ng Season 2003 Season 2004 Season 2003 Season 2004
time (days) NAA (ppm] Mean NAA (ppmj Mean NAA {ppm} Mean NAA {(ppm} Mean
0.0 | 50 100 [ 160 0.0 | 50 | 100 | 150 0.6 | 60 | 100 | 150 0.0 | 60 | 100 1 150
127 1.90011951195]194] 194 1193/196|1.99(198| 197 |193]186)|1.7711.86] 1.86 12.00)2.00]|1.9811.91] 1.97
7 days 155 1,9411.981206]1.92] 198 |1.9611.97[1.99]1.99] 1.99 [1.97]2.02]|1.97]1.95]| 198 ]1.96]1.97]|1.8111,98] 1.83
after 179 1.93)2.021202[/205] 2.01 11.98/197)/1.97}1.97] 199 ]1.88/1.87/1.98)1.93] 192 11.951197]1.9711.90] 1,95
Poliination [Harvest 204 [1.99[1.97(2.00] 200 [2.00{1.96{2.00|196] 1.97 [1.77,1.93({2.00]{1.98] 1.92 11.98{1.97{19811.93] 197
fean 1.97(1.99(197(1.981 1.98 [1.9711961193(198( 1.97 |1.89[1.92]1.93/193] 192 {1.97[1.99[194{1.93] 1.98
127 1.90[196]192[1.99] 1.94 [1.93[197{1.97|1.98] 196 |1.93]|1.80]1.91(1901 189 |200[1.95/1.90]1.95] 195
21 days [155 1.94]1.65/195]200] 196 |1.96)200/1.98|196] 199 |1.97]1.97]|1.83/194] 193 /196[1.94[1.96/198] 1.96
Lafter 178 193[197]197/1.96] 196 |198)196/168|1.98] 192 118811.99]1.85]11.85) 189 1195]1.94/1.9611.99] 1.96
Pollination [Harvest | 2.04[1.98]1.98[1.99] 2.00 }2.00}1.94/20111.95] 1.97 J4.77[1.77[1.81]1.96] 1.83 }1.98)1.95]1.97]1.97] 1.97
Mean 197]196]1.95]/1.99] 197 ;1.9711.97]1.91/1.99] 1.96 |1.89]/188!1.85/1.92! 1.89 }1.97,1.94]11.95;1.97]| 1.96
General mean 197/198(1.98(108] —— (1971197{195/199] ——- 1.89[1980/189[1.92] —~— 1197 [1.06/19411.95{ —-

Statistical analysis for data was not significant for both cultivar in two seasons.
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Table (6): Effect of spraying time and different concentrations of NAA on Samani and Zaghloul fruit length (cm)
during 20063-2004 seasons.

L lSam in [Samani cultivar. aghloui cultivar.
praying datep 9 ISeason 2003 Season 2004 Season 2003 ] ISeason 2004 1
time [days) NAA ippm) Mean NAA {ppm) Mean NAA (ppm) [Mean (NAA (ppm) ean
0 50 [100 1150 0.0 I50 Hoo [is0 00 ko Moo [i50 .0 60 [100 [150
127 67 1323 343 B40 R18 [R97 RB23 357 P50 B32 Dy7 B27 1337 B27 BA7 307 327 B47 B33 B2s
7Tdays [155 57 3.73 l417 400 B.87 B.43 P70 3.93 P83 B72 R.37 B53 p77 P63 BS8 13.67 B0 W07 B.87 P85
Rfter 179 M.10 1430 477 467 K446 M.13 433 457 K37 435 B.O7 W23 K47 4.37 K26 1417 KB47 U8B0 473 W45
oflination [Harvest 14.60 14.90 503 W.97 [4.88 [4.77 1487 5.03 K97 491 4.60 K.80 5.20 K.67 14.92 [4.87 B.00 543 520 513
Mean 73 404 435 W26 W10 1383 K03 K28 415 M08 B73 Bos M20 MO03 398 [3.94 413 144 M8 120
127 P67 [290 3.10 B.03 [293 1297 B.07 327 B17 B2 ©77 B.23 B43 B30 B.18_13.07 B.13 B.30 327 B.20

21 days [155 3,57 [3.63 B.83 P70 P68 P43 B53 370 P67 358 B37 B.73 .10 K03 B.81 367 B.53 B.77 B57 .64
pfter 179 410 [3.97 433 K.20 W15 W13 00 423 Ko7 B11 po7 453 W77 467 K49 [417 B.93 17 [407 Ho9
pollination [Harvest [4.60 470 4.97 M.80 M.77 W77 .77 487 W63 W76 W80 520 543 520 516 |4.87 [4.90 540 527 509
Mean .73 B3.80 406 B.03 B88 PBA3 1384 402 388 B89 0.73 418 443 W30 .16 P94 B.66 K.16 [4.05 K01
General mean B.73 392 420 ¥4.10 I~ P.83 pod 415 403 73 407 832 .17 |-— .94 ja00 B30 416 —-
LSD at §% level for: Samani Zaghloul

Season 2003 2004 2003 2004

Spraying time (A) =0.12 20,13 =0,12 =0.15

Concentration of NAA (B) =0.14 =0.14 =0.13 =0,13

(AXB) =0,16 =0.15 =0.14 =0,15

Sampling date {C) =0.14 =0.14 =0.13 =0.13

{AXC) =0.16 =0.15 =0.14 a0.15

{BXC) = 0.18 =0.18 20,18 =0.17

{AXBXC) =0.22 =0.21 =0.18 =0.20

900z Yoquiazag (Z4) 08 “Alun BINOSUBK 1S -ouby
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Regarding the interactions bettwen concentrations, spraying time and
sampiing date on fruit lenght, Samani fruit lenght sprayed by 100 ppm NAA
after 7 days from pollination recorded at harvest 5.03 cm and after 21 days
from pollination (4.97 cm) in the first season. The same trend was also
noticed in the second season as well as Zaghloul fruit length in both seasons
(Table 8).

6-2-Fruit diameter {cm}:

Samani and Zaghloul fruit diameter was significantly affected by
different concenfrations of NAA sprayed at different times of fruit
development in both seasons. While, the effect of spraying time was similar
statisculy in both seasons with the two cultivars.

Regarding the effect of different concentrations of NAA, 50 ppm of
NAA gave the highest Samani fruit diameter (2.56 cm in the first season and
2.63 cm in the second season) followed by 150, 100 and 0.0 (2.46, 2.44 and
2.24 cm in the first season and 100, 150 and 0.0 ppm (2.48, 2.44 and 2.27
cm in the second season), respectively. The same results were observed with
Zaghloul! fruit in this regard in both seasons.

Conceming the interaction between concentrations and time of
spraying, 50 ppm NAA gave the highest Samani fruit diameter when it was
sprayed after 7 days from pollination (2.57 cm) than fruits sprayed after 21
days from pollination (2.56 tm) in the first season followed by 150, 100 and
0.0 of NAA in the first season (2.49 and 2.45 cm) while in the second season
it was followed by 100, 150 and 0.0 ppm (2.43 and 2.24 cm), respectively.
Moreover, NAA sprayed at 50.ppm gave the highest value in both seasons
with Zaghloul fruit diameter (2.58& 2.55 cm) when it was sprayed after
21days and 7 days from pollination, respectively.

Regarding the interactions bettwen concentrations, spraying time and
sampling date on fruit diameter, Samani fruit diameter sprayed by 50 ppm
NAA, after 7 days from pollination recorded 3.13 cm at harvest followed by 50
ppm NAA sprayed after 21 days from pollination (3.07cm) in the first season,
while in the second season 50 ppm NAA sprayed after 21 days from
pollination gave the highest Samani fruit diameter (3.27 cm) at harvest
followed by 50 ppm NAA sprayed after 7 days from pollination (3.17 cm). On
the other hand, Zaghloul fruit diameter sprayed by 50 ppm NAA after 7 days
from pollination gave the highest diameter 3.23 cm) at harvest foliowed by
100 ppm NAA sprayed after 7 days from pollination in the first season,
respectively. While in the second séason, 50 ppm NAA sprayed after 7 days
from pollination gave the highest Zaghloul fruit diameter (3.27 cm) followed
by 50 ppm NAA sprayed after 21 days from pollination (3.23 cm), respectively
(Table 7).

T-Fruit size:

Samani and Zaghloul fruit size was significantly affected by different
concentrations of NAA sprayed at different times of fruit development in both
seasons. While, the effect of spraying time was statislically similar in both
seasons with the two cultivars.
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Table (7): Effect of spraying time and different concentrations of NAA on Samani and Zaghloul fruit diameter {cm)
during 2003-2004 seasons.

ampling Samani cultivar. —Zaghloul cultivar.
praying [0 Season 2003 Season 2004 ~ [Beason 2003 T [season 2004 [
ime days) NAA {ppm) Mean NAA (ppm Mean NAA {ppm) Mean |NAA {ppm) ~Mean
‘ 0.0 Ts0 [io0 J1so jo.0 150 " Hoo [150 0.0. 50 oo |50 lo.o " 6o 100 [150
127 1.63 n.93 11.83 .67 1.82 H.67 [1.97 /1.80 .77 11.80 [1.53 [1.83 [1.80 (1.73 {1.72 [1.63 |1.83 11.73 .73 1.7
days 155 P07 233 223 P27 23 P07 243 P30 230 228 [1.97 223 P17 P13 .13 200 P20 1.87 (197 .04
fer 179 47 1287 273 77 P71 P47 [287 R73 P67 P69 [253 283 {273 P70 270 [240 293 283 P8O P74
allination |Harvest 80 B.13 p.O0 B.O7 BO0 P87 BA7 R97 283 £96 [297 P23 313 310 311 283 B27 p10 B.00 BOS
Mean 24 257 245 249 R44 27 261 245 R39 243 25 255 1246 P42 242 219 R56 P41 [238 P39
127 163 [1.97 187 1.87 1.84 M.67 [2.00 1.90 1.80 |184 [1.53 1.60 [1.80 [1.87 [1.78 [1.53 .67 (1.87 .77 1.78
P1days [155 207 233 223 227 R23 RO7 227 P13 R13 P15 [1.97 233 P23 R20 218 [2.00 1.87 [1.80 1.80 1.87
fter 179 47 287 P73 P77 P71 P47 1303 287 P90 A2 53 P97 {290 B.CO 285 [240 P87 P73 P70 P68
Pollination [Harvest 80 [3.07 287 283 89 P.67 B.27 P10 B0 BO8 RY7 B.13 B10 p.O7 P07 283 B.23 B.13 B13 p.os
Mean 24 RS6 243 R43 242 27 264 250 4B 247 25 258 251 53 247 [2.19 P48 P38 R36 R35
(General mean 24 R56 R44 R.46 |- 27 [263 248 R44 [—~— R25 256 248 R.48 12 252 AT 3
LSD at 5% levet for: ‘ Samani Zaghloul
Season 2003 2004 2003 2004
Spraying time (A) =N.S aN.S =N.S =NS
Concentration of NAA (B} =013 =0.13 =0.13 =0.13
(AXB) =0.14 =0.15 =0.16 =0,15
Sampling date (C) =0,13 =0,13 =0.13 =0.13
{AXC) = 0,14 =015 =0.15 =0.16
{BXC) =0.16 =0.17 =0.17 =0,17

{AXBXC) =0.17 =0.17 =0.17 =017

§00Z 48quwaad (Z1) 0¢ “Alun esnosuep 198 "2UBY f



Bakr, E. I. et al

Regarding the effect of different concentrations of NAA, 150 ppm of
NAA gave the highest Samani fruit size (29.26 cm’ in the first and 29.15 cm®
in second season) followed by 100, 50 and 0.0 of NAA (28.57, 26.22 & 23.20
em® in the first and 28.59, 26.19 and 23.63 cm’ in the second seasons,
respeclively). The same results were observed with Zaghloul fruit in this
regard in both seasons.

Concerning the interaction between concentrations and time of
spraying, 150 ppm NAA gave the highest Samani fruit size when it was
sprayed after 7 and 21 days from pollination (29.51 and 29.02 cm®
respectively) than fruits sprayed by other concentrations of NAA and control.
Also, the same trend was noticed with-Zaghloul cultivar in both seasons.

Regarding the interactions between concentrations, spraying time
and sampling date on fruit size, Samani fruit size sprayed by 150 ppm NAA
after 7 days from pollination recorded (35.00 cms) followed by 150 ppm NAA
sprayed after 21 days from pollination (34.36 cm) in the first season, while in
the second season 100 ppm NAA sprayed after 7 days from pollination gave
the highest Samani fruit size (34.20 cm®) at harvest followed by 150 ppm
NAA sprayed after 21 days from pollination (33.50 cm®). On the other hand,
harvested Zaghloul fruit, sprayed by 100 ppm NAA after 7 days from
pollination gave the highest fruit size followed by 150 ppm NAA which
sprayed 21 days from pollination in both seasons.(Table 8).

8-Fruit fiimness (Lb./sq.inc.):

Samani and Zaghloul fruit fimness was significantly affected by
different concentrations of NAA sprayed at different times of fruit
development in both seasons (Table 9). Samani and Zaghloul fruit firmness
was higher with spraying at 21 days from pollination than 7 days in the first
season and the opposite was stated in the second season.

Regarding the effect of different concentrations of NAA, 100 ppm of
NAA recorded the lowest Samani and Zaghloul fruit firmness in the first
season, while 150 ppm recorded the lowest value in the second season than
other concentrations. Also, it was clearly noticed that fruit firmness was
significantly decreased by fruit development for both cultivars in the two
s5easons.

Concerning the interaclion between concentrations and time of
spraying, 100 and 150 ppm NAA reduced Samani and Zaghloul fruit firmness
in both seasons at the two spraying times than 50 ppm NAA and control
treatment. Moreover, the interaction between time of spraying, concentrations
of NAA and sampling date showed that firmness of Samani and Zaghloul fruit
were the lowest at harvest during the two seasons (Table ).

9-Fruit moisture:

Samani and Zaghlou! fruit moisture content was significantly affected
by the interaction between concentrations of NAA, sprayed time and fruit
development in both seasons. On the opposite, there is no significant
differences were noticed due to the effect of spraying time, different
concentrations and interaction between them.
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Table ( 8): Effect of spraying time and different concentrations of NAA on Samani and Zaghloul fruit size (cm?)
during 2003-2004 .

Sampli Samani cultivar. Zaghloul cultivar.
Spraying[~? daﬁeng Season 2003 | Season 2004 | Season 2003 a? Season 2004 |
time (days) NAA (ppm) Mean NAA (ppm) Mean NAA (ppm) Mean NAA (ppm) Mean
0.0 } 50 ;100150 0.0 [ 50 {100 [150 0.0°} 50 | 1004150 0.0{ 50 | 100150

127 18.46[20.8522.70123.0121.25[19.37121.0623.07123.50121.75[17.6721.24024.22[21.6521.19117.55/19.2521.5322.56120.23
7 days 155 21.6374.56126.6926.62124.98[22.00125.0228.3126. 50125 08121.6524. 1525.5324.0523.84[10. 1621. 17125.0324.5222.47|-

after 179 4.87[29.05(31.8333.20129.74124.90128.46[30.95[31.09020.0824. 1227.26128. 45[26. 0026.9621. 77125.0926.6525.3624.72
PollinationHarvest  [P7.8531.04/33.7335.00[31.05[28.2531. 1534.20033. 833186129, 27]30,306[33. 1 1(32.11131.21/28.2330.6835.05(33.03131. 74
Mean 3.20126.42028.768[29.5126.98123.6326.42129. 1329.4827 . 17123.1825.7527.8326.4525.80121.67[24.04127.07126.37[24.79

127 18.46[21.32122.62[23.70121.52[19.3720.6 121.5322.62121.03[17.67119.9922.31/21.9920.49117 55/18.60{19.6820.7219.14

fter W79 b4.678 5330.0531.2028.66[24.9007.1530.0631.4129.214.1204 .8328.8308.2726.51121.7714. 90126.566.9625.05
PollinationHarvest 127.85[30.47]34.30[34.35(31.74128.25[30.6632.98]33.50/30. 18/28.27]30.53[30.53/32.94/30.81/28.23728.8232. 1632,9230.53

g days [155 D1.63[23.77126.47[26.83124.6772.0025.47127.7007. 79125. 742 1.65(22. 7422, 7524.5022.93/19.16120.67]22.60122.0921.36

Mean [23.20026.02/28.36[20.02{26.65[23.63[25.07[28.06[26.83[26.54]23. 18)24. 5226, 05(26.84[25. 17121.67[23.2525. 26025.90124, 02
(General mean D3.20126.22028.57P9. 26— 23.63126.1928.59(29. 15-—— [23. 18[25.1326.9426 69— [21.6723.71[26.1626. 38—
LSD at 5% level for: Samani Zaghloul
Season 2003 2004 2003 2004

Spraying time (A) =N.5 =N.S =N.§ =N.S

Concentration of NAA (B) =127 =1,69 =1.21 =138

(AXB = 1.80 =239 =1.71 =1.95

Samcpling date (C) =127 =1.69 =1.21 =138

AX = 1.80 =2.39 =1.71 =1.95

BXC =2.65 =3.38 =2.42 =2.76

(AXBXC) = 3,60 =4.47 =3.42 =3.91
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Table (9): Effect of spraying time and different concentrations of NAA on Samani and Zaghloul fruit fimness (kg/sq

inch) during 2003- 2004 seasons.

® 19 13 ‘njeg

ISam tin Samani cultivar. Zaghloul cultivar.
Spraying datep ' Season 2003 [ Beason 2004 ] Season 2003 ] KBeason 2004 |
time (days) "ppm MeanNAA {ppm MeanNAA ppm Mea AAppm Mean
00 100 (150 0.0 |50 100 150 0.0 50 [100 150 150 [100 150 |-
127 12.8 11.9 11.76011.9312.13(13.4312.0811.6011.80(12.41(12.6311.70110.7 10.9311.5013 5012.5311.90/11.50(12.3
leays 155 10.779.80 [9.83 19.93 10.08(11.6311.07110.7310.8711.07(10.9310,7010.1310.20110.4911.7310.538.97 9.80 [10.51
%ftef - 78 8.77 [7.53 [7.80 8.03 18.03 [3.17 |8.80 8.07 18.23 B.57 [B.83 {8.17 {7.63 |8.00 [8.1568.33 |8.84 [7.97 8.07 8.43
PollinationHarvest [7.50 }6.63 16.23 [7.23 16.00 [7.70 17.37 .77 |7.00 [7.21 |7.80 6.87 5,20 B.27 |7.28 18.83 [8.00 [7.73 [7.77 18.08
Mean 2.98 |8.98 18.88 19.28 19.28 [10.489.83 9.20 19.48 0,78 10.050.36 |8.67 18.85 [9.23 110.850.86 .39 0.28 8.85
127 12.87]11.9311.4311.50011.93]13.4310.779.93 [10.0011.03]12.6312.1 11.4711.4011.90[13.5012.1311.5010.7311.67]
21 days [155 10.7719.93 [9.37 [10.20110.0711.638.67 |8.07 18.33 ©9.18 [10.8310.3310.0311.00110.57[11.730.77 [8.67 .80 B.74
after (479 8.77 [7.090 [7.97 18.10 18.19 9.17 B.13 |7.77 [8.10 18.29 18.83 18.00 |7.50 [7.47 181533 .83 [7.07 [7.20 |7.86
PollinationHarvest [7.50 [7.60 [7.23 [7.37 [7.43 [7.70 [7.00 B.13 |8.30 B.78 [7.80 [7.53 6.67 6.60 [7.15 7.563 [7.00 03 [7.60
[Mean 9.98 19.34 19.00 19.30 19.41 [10.488.64 [7.96 18.18 18.82 [10.050.49 18.92 B.12 0.45 10%3245 4 B.29
[General mean 0.98 19.16 [8.94 10.29 [—- 110.489.33 18.63 18.83 |-— |10.059.43 [3.80 18.98 --— [10.850.59 |8.98 886 —
LSD at 5% level for: Samani aghloul’
Season 2002 2004 2003 2004
Spraying time (A} =0,18 =0.14 =N.S =0.18
Concentrallon of NAA (B) =0.11 =0.14 =0.18 =0.13
g = 0.18 =0.20 =0.27 =018
ampling date (C) =0.11 =0,14 =0.19 =0.13
AXC =0.15 =0.20 =0.27 =0.18
BXC = 0.22 =0.29 =038 =0.26
AXBXC) =0.31 =0.41 =0.66 =0.36
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Regarding the interactions beftween concentrations, spraying time and
sampling date on fruit moisture content, harvested Samani and Zaghloul fruit
moisture content showed the highest value with 100 ppm of NAA at 7 and 21
days from poliination than other concentrations. (Table 10).

10- Fruit total soluble solids:

Samani and Zaghloul fruit content of TSS was significantly affected by
different concentrations of NAA sprayed at different times from pollination day
in both seasons (Table 11), Samani fruit TSS, which sprayed after 21 days
from pollination, recorded the higher fruit content of TSS (24.07 % in the first
season and 25.64 % in the second season) than fruits sprayed after 7 days
from pollination (23.35 % in the first season and 22.45 % in the second
- season). Regarding to Zaghloul cv., the same trend was also noticed in both
seasons.

Regarding the effect of different concentrations of NAA, 100 ppm of
NAA gave the highest content of TSS in Samani and Zaghloul fruit followed
by 150, 50 ppm NAA and control treatment in both seasons. Moreover, the
same trend in this regard was also noticed as affected by interaction
between concentrations and time of spraying for Samani and Zaghloul fruit
content of TSS in the two seasons.

Regarding the interactions between concentrations, spraying time and
sampling date on fruit TSS, Samani fruit content of TSS sprayed by 100 ppm
NAA after 21 days from pollination recorded 35.07% at harvest followed by
100 ppm NAA sprayed after 7 days from pollination (34.67%) in the first
season, The same trend was found in the second season. On the other hand,
Zaghloul fruit content of TSS at harvest sprayed by 100 ppm NAA after 7
days from pollination gave the highest TSS percentage (35.27%) followed by
100 ppm NAA sprayed after 21 days from pollination (33.87%) in the first
season. While in the second season, 100 ppm NAA sprayed after 21 days
from pollination gave the highest Zaghloul fruit content of TSS (36.01%)
followed by 50 ppm at 21 days (35.00%) and 100 ppm NAA sprayed after 7
days from pollination (32.97%).

11- Fruit content of total soluble sugars {%):

Table (12) indicate that Samani and Zaghioul fruit content of total
soiuble sugars was significantly affected by different concentrations of NAA
spraying at different times from pollination day in both seasons. While,
spraying time did not devlop any significant difference within the two cuftivars
in both seasons. '

Regarding the effect of different concentrations of NAA, 50 ppm of
NAA raised the fruit content of total sugars (20.47 % in the first and 20.70 %
in the. second season) followed by 150, 100 and 0.0 (19.55%, 18.89 % and
17.47 % in the first season, respectively, while followed by 100, 150 and 0.0
(19.88%, 19.11 % and 18.17 % in the second season, respectively). Also, the
highest total soluble sugars content was obtained with Zaghioul fruits when
they were sprayed by 100 ppm NAA (20.71% at 1% and 21.55 at 2™ season)
followed by 150, 50 ppm NAA and control treatment.

7945



96l

Table {10): Effect of spraying time and different concentrations of NAA on Samani and Zaghloul fruit moisture content during 2003-2004

$€asons.
Samani cultiver, Zaghloul cultivar.
Season 2003 Season 2004 Season 2003 Season 2004
Spraying Sampling
time date (days) NAA (ppm) Mean NAA {ppm) Mean NAA (ppm) Mean NAA (ppm) Mesn
0.0 50 100 150 00 50 100 150 0.0 50 100 150 0.0 50 106 150
127 B0.99 ) B265 | 8312 | 8266 | £2736 ) 2089 | 8139 | RIS | 8431 | 81.36 | 8834 | 8530 | 8546 | 8500 | 8528 | 8530 ) 85.37 | 3544 | 852 | 85,33
7 days 155 79.66 | 7958 | 7961 | 1930 | 79.54 | 1944 | 79.45 | 7946 | 79.62 | 7949 | 83.52 | 84.50 | 7699 | 8437 | 8234 | 83.23 | 83.72 | 84.23 | 8426 | 81.86
afier 179 7120 | 7100 | 71.61 | T1.30 [ 71.28 | 7036 | 70.93 | 72.02 | 71.72 | 70.26 | 7031 | 7096 | 7t.51 [ 71.07 | 7004 | 69.91 | 70.24 | 71.39 | 7149 | 70.76 |
poltination Harvest 62,19 | 6262 | 63.03 | 6247 | 6258 | 6232 | 62.42 | 62.80 [ 62.14 | 6242 | 62,30 | 62.89 | 63.53 | 63,04 | 62,94 | 6224 | 6240 | 63.19 | 6300 | 62.71
Mean 7351 | 7396 7434 | 7393 | 9394 | 7325 | 7355 | 7403 | 737 | 7363 | 7534 | ISOL | 7437 | 7587 | 7527 | 7507 | 7543 | 76.06 | 7599 TSRJ
127 8099 1 B132 | 8204 | 8146 | 8145 | 2089 | 81.01 | #1.54 | 81.10 | 81.14 [ 8534 | 8551 | 8528 | 2529 | 8536 | 853 | 8523 | 85.50 | 85.70 | 8543
21 days 155 7966 | 1938 | 1947 | 7920 | 7943 | 7944 | 7904 [ 7962 | 79.05 | 7934 | B3.52 | 84.51 | 8534 | 85.00 | 84.59 | 8323 | 8440 | 8523 | 85.06 | #d.48
witer 179 F1.31 | 7100 | 7066 | 7144 | 71.08 | 7036 | 70.60 | 71.42 | 71.04 | 70.78 | 70.21 | 70.23 | 71.12 | 70.80 | 70.60 | 69.91 | 7048 | 71.27 | 71,08 | 70.67 |
Pollination | Harvest | 6219 | 62.2 ] 63.00 | 6292 | 62.58 | 6233 | 62.67 | 63.04 | 6214 | 62.54 | 62.30 | 6291 | 6304 | 63.04 | 6242 | 62.24 | 62.60 | 62.43 | 62.10 | 62.H |
Mean 350 ] 7348 | 7404 | 7376 [ 73.64 | 73.25 | 7336 | 7383 1 7336 | 7345 TSI TSTO{ 7609 | 7603 | VS84 | 7507 [ 75.68 | 76.11 | 75.97 7577 |
) General mean 7350171372 ] 7419 | 1384 | e | 7352 | 73AS | 1393 |} IISI | e | 7534 | TS5BS | 7S2B [ 7SOS | e | 757 | 7555 ] 7608 | TS59B | e
180 21 5% level for: Samani Zaghloul
Season 2003 2004 2003 2004
Spraying time (A) =NS =NS =N.§ uNS
Concentration of NAA (B) =NS =N3§ =N§ =N5
{AXB) =NS§ =NS =N.S =NS
Sampling date (C) =123 =18 =140 =].20
{AXC) =132 =125 =9 =129
{(BXC) = |46 =1.36 =251 =141
(AXIIXO) =165 =151 =308 =1.58
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Table (11): Effect of spraying time and different concentrations of NAA on Samani and Zaghloul fruit TSS content

{%)during 2003-2004.

Spraying Samani cultivar. Zaghloul cultivar,
time Sampling |{Season 2003 Season 2004 Season 2003 Mean|Season 2004 Mean
date NAA (ppm) Mean|NAA {ppmj} Mean|NAA (ppm) NAA { ->m)
{days) oo 50 1100 [i50 00 |50 [100 [150 00 [50  [100 [150 00 |50 T10o T150
127 11.00]13.20{14.50/13.87[13.14|12.06[14.23[16.87|13.73]14.22[10.93(13.53[15.57(14.43[13.62(11.10{17.30[17.83{17.40|15.91
7 days 1155 19.10119.77121.14120.1320.0421.10{21.40]24.37115.07 |20.49117.00118.73]|20.57 [19.67 18,99 19.73]|22.43|23.97 |22 53]22.17
after 179 25.97)26.77]30.07)27.53|27.509126.80[28.93|30.93|23.03|27.43[25.70|27.37|29.80/28.07 | 27.74 | 26.13) 27.93(30.47 {25.50| 28.5¢
Polfination|Harvest [30.33{31.80[34.67[33.70/32.63 |31.83[32.37[35.73]29.67[32.40[31.17]31.67[35.27[32.00[32.60(30.10(31.60[32.97|32.67|31.84
Mean 21.60122.88125.09|23.81123.35(22.95124.23(26.98|20.38122.63121.20(22.801{25.30123.54 123.24121 .77 (24.82|26.31 {25.52124.61
127 11.00{13.57115.70|14.70[13.74|12.06[14.73[16.43[15.20 14.74%93 17.20|17.83[16.57}15.63[11.10[14.97117.23[16.90(15.05
2t days (155 19.10721.53(23.33]22.23|21.55[21.10(22,13]25.30|24.17|23.1717.00]|20.90(23.07 [22.30{20.82(19.73]22.93]24.83(23.47[22.74
after 179 25.97127.83130.10|28.9728.22(26.80[30.73}33.00(29.57|30.03| 25.70]26.83 [ 28.9326.40(26.97 | 26.13|28.87 |30.80{29,87(28.92
Pollination|Harvest [30.33]33.27[35.07[32.33[32.75[31.63]34.20{38.07(35.43]34.88[31.17[32.57[33.87[32.13[32.44]30.16(31.93]36.01[35,00]33.26
Mean 21.60]24.05126.05|24.56|24.07 |22.95(25.45]28.20(26.09(25.71 [21.20124.38(25.92(24.35]23.96 |21.77|24.67 [27.24 26,21 }25.00
General mean 21.60]23.47125.57|24.18|-—- [22.95]24.84]27 59(25.74 |-~ [21.20|23.64|25.61[23.95|-—-— }21.77|24.75(26.77[25.92|--—
LSD at 5% level for: Samani Zaghloul
Season 2003 2004 2003 2004
Spraying time (A) =0.26 =0.40 =0.35 =N.S
Concentration of NAA (B) =0.28 =0.32 =0.29 =0.33
{AXB) =10.40 =0.46 =041 =0.46
Sampling date {C) =0.28 =0.32 =(.29 =0.33
(AXC) =040 =0.46 =(.41 - =048
{BXC) =0.57 =0.65 =0.58 =0.66
{AXBXC) = 0.81 20,92 =0.82 =0.93
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Table (12): Effect of spraying time and different concentrations of NAA on Samani and Zaghloul fruit total soluble

sugars content (%) during 2003-2004.

Sampling Samani cultivar. Zaghiloul cultivar.
Spraying |~ e Season 2003 Season 2004 Season 2003 I Season2004
time (days) NAA ny Mean NAA {ppm) Mean NAA ppm Mean NAA ppm Mean
0.0 | 56 | 100 | 150 00 | 50 | 100 | 150 0.0 | 80 ] 100 | 180 0.0 | 50 | 100 | 160 .
127 8.62 [12.22(11.80[11.27[10.98( 8.62 1 9.32 1 9.07 [9.52 | 9.13 1893 [ 2.30 [10.0719.62 | 9.48 | 9,95 {11.23[11.30(10.97[10.88
’7days 155 13.65[15.83/15.40{16.53|15.53/16.25(20.05]18.97[18.00]18.32]13.38[14.33{15.29|14.60| 14.40)14.80]17.09{18.68(17.82{17.00
fler 179 20.93|24.1822.69]21.88] 22.37|21.20|23.48)/22.15|21.68] 22.13|20,72123.76) 26,00, 24.52| 23.7720.61| 22.15|24.52123.56| 22.72
oflination [Harvest  [26.68[29.33128.23127.23]27.87[26.60(20.93129.40(27.07{28.25{27.75(28.78(30.82129.28] 29 16120.05 29.42(30.76(29.83(29.77
ean 17.4720.39/19.53(19.18]19.14]18.17[20.70]19.90(19.07] 19.46 [17.70)19.04,20.57[19.50] 19.20/ 18.55/15.68/21.31 /20.50/20.08
127 862 [10.57110.10/19.61719.73 | 862 | 8.90 18,32 1 8.37 { 8.55 | 8.93 110.27111.53111.37]10.53] .95 110.30{11.27110.47110.50
l21 days [155 13.65(18.27(17.27]16.17]|16.34{16.25]19.48(18.51[17.45/17.92]13.38{16.00{17.90{17.09[ 16.09|14.60(16.73{20.14| 18.03[17.38
fler 179 20.93/23.38]22.49(21.47|22.07]21.20]|24.08(12.40[22.55| 20.0620.72]21.23]23.13]22.00]| 21.77)20.61| 23.54/25,59/24.18]23.48
oflination {Harvest  ]26.68130.00128.43127.17]28.07 {26.60]30.35/29.23128.25{28.61 [27.75|20.67130.87129,92{20.63129,05/20.52{30.15]29.65 20 59
Mean 17.47120.55{19.57118.60/19.05(18.17[20.71]17.12/19.16{ 18.79|17.70[19.37|20.86{20.08[ 18.51 [ 18.55/ 20.02|21.79(20.58 | 20.24
{General mean 17.47120.47]19.55]18.89| -—--- |18.17]20.70]19.88]19.11| —— 117.70{19.20§20.71]19.80] ~—- |18.55]20.00{21.55]20.54] --—-
LSD at 5% level for: Samani ' Zaghlout
Season 2003 2004 2003 2004
Spraying time (A) = NS =N.§ =N.§ aN.s
Concentration of NAA (B} =0.21 =0.20 =0.27 x0,29
{AXB}) = 0.30 =0,29 =0.38 =) 42
Sampling date (C) =0.21 =0.20 =0.27 =0.29
{AXC) =0.30 =(.29 =0.38 =0.42
(BXC) =042 =041 =055 =0 59
(AXBXC) = .60 =0.59 =0.77 =(). 84
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Conceming the interaction between concenirations and time of spraying, 50
ppm NAA sprayed at 7 and 21 days from poilination was the soperior to
inhancing Samani fruit content of total soluble sugars than other
concentrations and control in both seasons. Whereas, 100 ppm sprayed at 7
and 21 days from poliination was the winner by the best effect in this respect
for Zaghloul fruits followed by 150, 50 ppm of NAA and control treatment in
both seasons, respectively.

Regarding the interactions between concentrations, spraying time and
sampling date on fruit content of total soluble sugars, Samani fruit content of
total soluble sugars sprayed by 50 ppm NAA after 21 days from poliination
recorded 30.00 % at harvest followed by 50 ppm NAA sprayed after 7 days
from pollination (29.33 %) in the first season and the same trend was found in
the second season, respectively. On the other hand, Zaghloul! fruit content of
total sugars at harvest sprayed by 100 ppm NAA after 7 and 21 days from
pollination gave the highest content of total sugars (30.82 and 30.87 % in the
first and 30.76 and 30.15 % in the second season, respectively), than other
concentrations and control treatment.

The above-mentioned results are coincided with Mostafa et al. (1993)

"~ who used various concentrations of NAA (0, 20, 40, and 60 ppm) spraying on

Sewi date palm fruits grown in El-Fayoum at 10, 20 and 30 days after fruit
set. They found that NAA treatments increased fruit total sugars content.
They also concluded that spraying NAA at 80 ppm after 10 days from
pollination was the best treatment in this respect. The increase in fruit total
sugars was proportioal to the concentration used of NAA.

12- Fruit content of reducing sugars {%):

Samani and Zaghloul fruit content of reducing sugars was significantly
affected by different concentrations of NAA spraying at different times from
pollination day in both seasons. (Table 13) Whowever, spraying time did not
show any significant effect in this regard in both seasons.

The effect of different concentrations of NAA on Samani and Zaghloul
fruit content of reducing sugars was differed significantly in the second
season and comparing with control treatment in both seasons. In addition the
same trend was also observed in Samani and Zaghloul fruits content of
reducing sugars as affected by interaction between concentration and time of
spraying in both seasons. .

Regarding the interactions between concentration, spraying time and
sampling date on fruit reducing sugars, spraying by 100 ppm NAA after 7
days from pollination recorded the highest value in Samani and Zaghiloul
fruits at harvest comparing with other concentrations and control in both
seasons. The same trend was aiso obtained from spraying 100 ppm NAA
after 21 days with Samani and Zaghloul fruits in this regared comparing with
other concentrations and control treatment in both seasons.
13-Fruit non-reducing sugars: :

Samani and Zaghlou! fruit non-reducing sugars was significantly
affected by different concentrations of NAA spraying at different times of fruit
development in both seasons (Table 14). While, spraying time did not show

- any significant effect in this respect.
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Table (13): Effect of spraying time and different concentrations of NAA on Samani and Zaghloul fruit reducing
sugars content (%) during 2003-2004 seasons.

ing [Sampling Samani cultivar. aghloul cuitivar.
ig::y N9 date Season 2003 T Season 2004 | Eeamnzoos | [Season 2004 |
{days) INAA {ppm) Mean NAA (ppm) Mean NAA {ppm) —Mean NAA {(ppm) IMean
0.0 |66 o0 fiso 0.0 |50  [100 150 E.o 50 1100 [160 .0 [50  [100 [150
127 0.18 0.31 0.31 031 028 015 P31 P29 0.30 0.26 [0.61 0.69 .70 0.68 |0.67 10.63 10.68 [0.70 0.68 [1.67
days 155 085 .91 0.93 10.91 |6.90 .92 0.96 .99 0.96 D86 [0.89 0.83 .97 095 0.94 |0.67 0.91 [095 |0.95 .92
fter 179 117 1.23 128 1.26 124 .20 [1.24 |1.28 [1.25 [1.24 K15 1.1731.22 1.24 [1.20 |i.16 11.45 [1.20 1.17 147
Pollination [Harvest [3.50 [4.85 5.17 W4.63 454 P78 415 495 478 442 P83 3.13 B42 B.03 B.10 [2.97 .15 363 P33 [3.27
Mean 143 .82 Ho2 1.78 .74 .51 (.67 [1.87 N.82 N.72 [1.37 [1.48 [1.58 [1.48 [1.4B [1.40 [1.48 P.62 [1.54 [1.51
127 0.16 10.31 0.31 030 P28 P.15 .28 020 030 P26 D61 070 0.73 .70 D69 |0.63 10.68 [0.71 1068 [0.68
21 days /155 0.85 0.95 0.97 |0.96 0.93 .92 P07 .96 10.98 0.96 |0.89 0.7 [1.05 [1.03 P.04 P.B7 j0.91 [0.63 |0.84 |0.91
bfter . f79 117 .19 N.24 1.20 120 h.20 .22 127 126 [1.24 W15 [i.22 [1.25 W25 .22 .46 112 114 111 (42
Pollination [Harvest  [3.50 B.50 .93 [3.63 B.64 B.78 [3.85 W42 410 404 P83 [3.25 B.38 B.O7 P.14 .97 [3.25 [B.75 .53 [3.38
Mean 1.43 149 161 152 [i51 [151 1.58 1.74 1.66 162 [1.37 [1.54 [180 1.51 1.51 [1.40 (.49 [1.63 [1.57 [1.52
eneral mean 143 hee [1.77 h65s —— [.51 h.62 .80 .74 }—-- [.37 [1.57 ]1.59 .49 1.40 1.48 .63 156 [—-
L.SD at §% level for: Samani Zaghloul
Season 2003 2004 2003 2004
Spraying time (A) = NS =N.S =N.§ =N.S
Concentration of NAA (B) =0.12 =0.14 =0.13 =0,14
(AXB) =0.18 =0,16 =0.16 =0.16
Sampling date (C) =0,12 =0.14 =0.13 =0.14
(AXC) =0.18 =0.16 =0,15 =0.16
(BXC) =0.25 =0,19 =017 =0,19
(AXBXC) =0.36 =0.23 =0,20 =023
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Table (14): Effect of spraying time and different concentrations of NAA on Samani and Zaghloul fruit non- reducing
sugars content (%)

during 2003- 2004 seasons.

raving |Samplin _[Bamani cultivar. Zaghloul cultivar.
itl;ey 9 dalep 9 lseason 2003 [ Season 2004 | [Season 2003 | Beason 2004 ]
(days) NAA (ppm) [Mean [NAA {(ppm) Mean NAA (ppm) [Mean NAA (ppm) ean
0.0 0 100 150 00 o0 oo [so 0.0 0 100 [160 | po 56 Too [so
127 8.43 11.91[11.48[1059110.61 846 b.o1 B.77 B.21 [8.86 B.32 861 B35 B.94 '8.31_9_.32 10.55 [10.06 [10.29 10.06
7 days 155 12.09 14.92114.47 15.62 [14.28 [15.33[19.09 n7.98 [17.04 [17.36 [12.49 13.40 14.32 [13.65[13.47 13.73[16.19 17.73 16.67 |16.08
fter 179 19.76 £2.06 [21.41 £0.42 21.14 [20.00 [22.24 20.89 P0.44 [20.89 [19.57 [22.59 24.87 23.65122.67 [19.45 21,02 P3.31 [22.38 21.54
Pollination [Harvest  [23.18 [24.96 [23.07 [22.06 [23.33 [22.28 P5.78 [24.45 (22,28 [23.83 [24.92 [25.65 [27.87 [26.25 [26.18 [26.08 [26.25 27.13 [26.50 [26.49
Mean 15.86 [18.60[17.61 17.18117.34 116.6519.03 18,02 117.24 17.74 16.33 17.57 19.11 1B A3 17.79 17.15[18.50[19.69 [18.96 [18.58
127 B.43 [10.259.79 .32 P45 |8.463R.617B.02 B.06 |8.29 B.32 P57 H0.81 10.6719.84 B.32 962 [10.569.79 P82
21 days 1155 12.09 [17.32116.29[15.20 [15.40 [15.33 [15.81 [17.55 [16.47 116.29 [12.43 15.03 [16.84 [16.06 15,11 [13.73115.81 19.21 {17.08[16.48
jpfter 179 19.76 [22.2021.25 20.27 20.87 [20.00 22.87 22.13 21,29 121.57 [19.57 20.01 [21.88 20.75 [20.55 [19.45 22 42 P4.45 23.07 2235
pollination [Harvest  [23.18 [26.50 24,50 123,35 [24.38 122.28 26.50 [24.82 24.15 [24.57 [24.92 [26.68 [27.49 [26.85 [26.48 [26.08 [26.27 [26.40 26.12 [26.22
Mean 15.86 19.07 [17.96 17.08 [17.54 16,65 [19.12 18.13[17.40 |17.85 [16.33 [17.8210.25 18.58 18.00 [17.15|18.53 20.15 19.01 [18.71
General mean 15.86 [18.82117.78 [17.24 |-—- 116.65[19.08 18.08{17.37 |- 116.33[17.69 19,12 18.31 |-—- 17.15[18.52[19.92{18.99 {—-—
LSD at &% level for: Samani Zaghloul .
Season 2003 2004 2003 2004
Spraying time (A} = N.S =N.S =N.S =N.§
Concentration of NAA (B) =0.22 =0,21 =0.26 =0.29
(AXB) =0.32° =0.30 =().38 =().41
Samples (C) =0.22 =0,21 =0.26 =(.29
(AXC} =0.32 =0.30 =038 ©0.41
{BXC} =0.45 =0,43 %053 =0.58
{AXBXC) =0.64 =0.60 =0.76 - =082
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Regarding the effect of different concentrations of NAA, 50 ppm gave the
highest Samani fruit content of non-reducing sugars (18.82 % in the first and
19.08 % in the second season) followed by 100, 150 and 0.0 ppm NAA
(17.78 %, 17.24 % and 16.05 % in the first season and 18.08 %, 17.37 %
and 16.65 % in the 2™ season), respectively. Wheras, in Zaghloul cultivar,
100 ppm NAA was the superior in this fieid foliowed by 150, 50 and 0.0 ppm
NAA in both seasons.

Concerning the inleraction between concentration and time of
spraying, 50 ppm NAA gave the highest Samani fruit content of non- reducing
sugars whenit was sprayed after 7 or 21 days from pollination followed by
100, 150 and 0.0 ppm NAA in both seasons. In addition, regarding to
Zaghloul fruits, 100 ppm NAA sprayed after 7 or 21 days
from pollination produced the highest value in this respect followed by 150,
50 and 0.0 ppm NAA in both seasons. :

Moreover, harvested Samani fruits which were sprayed by 50 ppm
NAA at 7 or 21 days had the highest non-reducing sugars comparing with
other treatments in both seasons. On the other hand, harvested Zaghloul
fruits had the highest value in this regared when it was sprayed by 100 ppm
NAA at 7 or 21 days from pollination comparing with other concentrations in
both seasons.

In conclusion and recommendation:

Spraying NAA at different concentrations (0, 50, 100 and 150 ppm) on
Samani and Zaghloul date palm ¢vs. after 7 or 21 days from pollination Fruit
set was decreased when NAA sprayed at 7 days from pollination especially at
100 ppm for both cultivars in the two seasons. Also, Samani and Zaghloul
fruit physical characteristics i.e. (fruit weight, flesh weight, seed weight, fruit
dimensions and fruit size) were enhanced with 100 ppm of NAA, In addition,
Samani and Zaghlou! fruit contents of TSS, total soluble sugars, reducing
sugar, non-reducing sugars and pigments were increased with spraying 100
ppm NAA in the two seasons especially 7 days after poliination.
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