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HREE hand pollination methods : (A) Ten male strands, (3 g

pollen grains), were inserted in the center of each female
inflorescence (control treatment). (B) Bestrewing a mixture of pollen
grains and wheat flour (3;: 6 g) on each female inflorescence. (C)
Putting a piece of cotton dusted with a mixture of pollen grains and
wheat flour (3: 6 g) in the center of each female inflorescence. All
previous methods were applied on Sakkoty, Gondaila and Dagana
female dry date palm (Phoenix dactylifere L.) cultivars during two
successive seasons of 2000 and 2001 at Kom Ombo, Aswan, Egypt.
Fruit retained and bunch weight, (vield), were increased significantly
with control than all methods. Also, all methods enhanced the fruit
physical and chemical characters than control (A). It was clearly
observed that methed (B) raised friut weight, friut size, pulp weight,
fruit length and fruit diameter. In addition, fruit chemical characters
(fruit moisture content, total soluble solids, total sugars, reducing
sugars and non-reducing sugars percentages) wete significantly
increased with methods B and C than control.

The hand pollination is an ancient practice in date palm culture and it is
necessary to commercial fruit production. The most common method of
pollination is to cut the strands of male flowers from a freshly opened male
inflorescence and insert 2 to 5 strands of them into female inflorescence (Nixon,
1928, 1934 & 1955 and Brown & Bahgat, 1938). Some growers have placed
whole or parts of male bloom in several female palms in a garden hoping to
provide enough wind-borne pollen, (Nixon, 1956 and Sial, 1980).

The most modern ways of pollinating the trees as practiced by many of
today’s growers actually differs very little from the ancient ways, except that the
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pollen is first applied to wads of cotton or palm fibrous sheath, which are then
placed between the strands of the female clusters (Brown et gf, 1970; Simon,
1978; Moustafa, 1985 and Tisserate ef al., 1985). The limited supply of date
palm pollen can be extended by mixing the pollen with wheat flour (as a carrier),
makes it possible to use small quantities of pollen for date palm pollination
{Khalil & Al-Shawaan, 1983; Moustafa, 1994 and Attalla & Sharran, 1999).
Many workers mentioned that flour was used as a carrier with the conventional
dusting equipment in order to achieve uniform distribution of pollen being
applied {Perkins & Burkner, 1973 and Moustafa, 1985 & 1994).

Also, since a very small quantity of pollen is required, pollen and flour are
mixed to increase the total quantity (Brown & Perkins, 1969; Brown, 1983 and
Brown ef gl., 1984). El-Kassas & Mahmoud (1986) reported that using 20 -40%
pollen grains mixed in talc powder as a carrier for ¢v, Zaghlou! date palm under
Assuit conditions, gave satisfactory yield and good quality fruits. Addition of
carrier also helps in even good distribution of pollen over a large area when a
small amount of pollen is intended for use (Sial & Khalid, 1985).

The present study aims to enhance fruit retained percentage, bunch weight
and total yield of palm tree and to improve the fruit physical and chemical
characteristics. In addition to insuring a good distribution of pollen over a large
area when a small amount of pollen is intended for use. Thus, different hand
pollination methods were used for Sakkoty, Gondaila and Dagana dry date palm
cultivars under Kom Ombo, Aswan conditions.

Material and Methods

This study was carried out during two successive seasons of 2000 and 2001.
Three female dry date palm (Phoenix dactylifera, L.) “Sakkoty, Gondaila and
Dagana” cultivars were used. They were grown on the clay soil in the Ministry
of Agriculture Experimental Station at Kom Ombo, Aswan Governorate, Egypt.
Three hand pollination methods were used as follows:

(1) Ten male strands (3 g pollen grains) were inserted in the center of each
female inflorescence {control), (Method, A).

(2) Bestrew a mixture of pollen grains and wheat flour (3: 6 g) on each female
inflorescence using talc bottle (Method, B).

(3) Putting a piece of cotton dusted with a mixture of pollen grains and wheat
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flour (3:6 g) in the center of each female inflorescence (Method, C). Pollen
grains were collected from selected male palms grown vigorously in the same
region in both seasons. Pollination was done one times in the third week (in the
first season) and in the second week (in the second season) of March after three
days from inflorescence cracking. Three female palms were selected similar in
growth, production, age (30 years old) and moderate punning (10:1 leaf / bunch
ratio, Hussien ef al., 1998) for each cultivar. Only twelve bunches were left on
each female palm and divided into three groups. Each group (three bunches) was
pollinated with one of the above mentioned methods. The female bunches were
covered by paper bags before and after pollination and one bunch was left
between each group (three bunches) to avoid the mixing between different
methods used.

Data analysis

The design used was randomized complete block in factorial arrangement
with three replicates (Snedecor, 1956), The characters were compared using L. S.
D. at 5% level.

The yield of fruits for this experiment was harvested at the second week of
October in both seasons and the following characters were determined.

a.The average bunch weight was estimated by Kg.
b. Fruit retained percentage: the average fruit retained percentage was calculated
at harvest using this equation:
Total number of retained fruits per bunch
Fruit retained % = x 100
Total nodes number per bunch

¢. Fruit physical characters

Samples of three replicates, each of 10 fruits were taken randomly from each
bunch to determine fruit size and fruit dimensions (length and diameter, in ¢m),
fruits weight, fruit fiesh weight and seed weight (in grams).

d. Fruit chemical characters
1. Moisture content : According to A. O. A. C. (1995).
2. Total soluble solids: The perceatage of TSS was determined in the fruit
juice using zice refractometer (A. C. A. C., 1995),
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3. Fruit acidity: Fruit acidity was determined according to A. 0. A, C. (1995)
and the titrable acidity was calculated as citric acid (Mawlood, 1980).
4. Total soluble sugars: It was determined according to Smith et al. (1956) in
the methanolic extract using the phenol sulphuric acid method and the

percentage was calculated per dry weight.

5. Reducing soluble sugars: It was determined in the methanolic extract
according to Nelson & Somogy (1944) and A. O. A. C. (1995). The

percentage was calculated per dry weight.

6. Non-reducing sugars: It was determined by the difference between total
and reducing sugars.

Average bunch weight

Results and Discussion

Concerning the average bunch weight, Table i indicated that different hand
pollination methods significantly affected bunch weight in both seasons for all
cultivars under studies. Mcthod (A) gave the highest bunch weight followed by
methods (C and B, respectively) in both seasons. Also, Sakkoty gave the highest
bunch weight followed by Gondaila and Dagana cultivars in both seasons,

respectively.

TABLE 1. Effect of different hand pollination methods on bunch weight (Kg) of
some dry date palm cultivars in 2000 and 2001 seasons.

Hand pollination Season 2000 ~ Season 2001
mpe?ho ds Sakkoty | Gondaila | Dagana Mean Sakkoty | Gondaila | Dagana Mean
(A) Pollen strands 7.12 7.07 633 | 648 | 700 8.00 717 | 239
_@!g’ﬁ‘fg;ﬁ 368y | 492 417 | 466 {4583 533 417 | 4350 ) 467
ngﬂo&mt{]}eg) 600 | 550 | 547 | 566 633 | 617 | 633 | 628
Mean | 601 5.58 5.49 - 622 6.11 6.00 -
L3S0 atl’3 % leve! &or : Season 2000 Season 2001
Cultivars (A) = 0.5066 0.3365
Hand Bpo!lmation methods (B) = 0.5849 0.3886
X = 10130 0.6731

The interaction between different hand pollination methods and cultivars
showed that method (A) gave the highest bunch weight with three cultivars

under studies followed by method {C and B) in both seasons, respectively.
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These results are in disagreement with Hussain ef al. (1985) and Moustafa
{1985). They reported that dusting female inflorescence with mixture of pollen
grains and wheat flour (1:1, w:w) was more effective in increasing the average
bunch weight for date palm trees than other hand pollination ways. However,
Attalla & Sharran (1999) reported that the highest bunch weight was obtained
with 15% pollen powder diluted with wheat flour. On the other hand, Ei-Kassas
& Mahmoud (1986) reported that using 20 -40% pollen grains in talc powder as
a carrier for Zaghioul date cv. under Assiut conditions gave satisfactory yield
and good fruit quality. Also, Moustafa (1994) reported that dusting treatment
gave a slightly lower but satisfactory bunch weight for both investigated
cultivars comparing with traditional pollination treatment {control) .

Fruit retained percentage

Fruit retained was significantly affected by all different hand pollination
methods for al] cultivars under studies (Table 2). Also, control (method A) gave
the highest fruit retained percentage followed by (C and B) methods in both
seasons, respectively. In addition, Dagana cv. gave the highest fruit retained
percentage followed by Gondaila and Sakkoty cvs. in both seasons, respectively.

TABLE 2. Effect of different hand pollination methods on fruit retained (%) of some
date palm cultivars in 2000 and 2001 seasons.

“Hand poliination Season 2000 Season 2001
methods Sakkoty | Gondaila | Dagana Mean Sakkoty | Gondaila | Dagana | Mean

(A) Pollenstrands | 27.57 )| 4057 | 4093 {3636 3653 | 4217 | 4480 [ 4117
o}te?i"ﬁgﬁ:"%ﬁg) 2423 | 37.17 | 3897 |3346 3097 | 3517 | 40.90 | 37.01

1
Pohgf‘j“;]‘o‘:;‘&_ﬁg) 26.07 J 3870 | 4010 | 3496, 3647 | 3993 | 4150 | 3930
Mean 2596 | 3881 | 4000 | - | 3466 | 4042 | 4240 [ - |
LSD at 5 % Jevel for- “Season 200 ~ Season 200T
Cultivars (A) =" 1.058 1.531
Hand polhination methods (By = 1222 1.76%
AXB - 117 3062

The interaction between cultivars and different hand pollination methods
indicated that control gave the highest percentage of fruit retained followed by
methods (C and B) with three cultivars in both scasons respectively. Also,
Dagana cv. gave the highest fruit retained percentage with control followed by
Gondaila and Sakkoty cvs. in both seasons, respectively.
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These results are in disagreement with those reported by Hussain ef al. (1985)
and Moustafa (1985) who found that dusting the female inflorescence with
mixture of pollen grains and flour (1:1,w:w) gave the highest fruit set percentage
than placing 12 male strands within each female inflorescence. In Addition,
Attalla & Sharran (1999) found that dusting by 5,10 and 15% pollen powder
diluted with wheat flour raised significantly the average fruit set percentage in
Sukari and Qassim date palm cultivars. Whereas, Moustafa (1994) found that
male inflorescence gave the highest fruit set percentage followed by a mixture of
pollen and fine wheat flour.

Physical characters

Fruit size

Data presented in Table 3 clearly indicated that fruit size of Sakkoty,
Gondaila and Dagana date palm cultivars were significantly affected by different
hand pollipation methods in both seasons. It was clearly noticed that methed (B)
gave the highest fruit size than method (C) and control in both seasons for all
cultivars. Also, Sakkoty cultivar had the highest fruit size followed by Gondaila
and Dagana in both seasons.

TABLE 3.Effect of different hand pollination methods on fruit size (cm3) of some
dry date palm cultivars in 2000 and 2001 seasons.

Hand pollination Season 2000 Season 2001
methods Sakkoty | Condaila | Dagana | M8 Salkory | Gondaila | Dagana | 120

{A) Pollen strands 992 728 413 | 71 930 6.07 3.63 6.33

(B} bhestrewn
Po%len+ﬂour%3:6gl 13.80 11.10 890 1127} 13.17 10.17 800 | 1045

) Cotton with
g’ollen + flour (3:6g) | 13.67 833 682 261 13.00 2.23 6.17 9.13
Mean 1246 | 890 6.62 - 1182 | 816 | 593 -
LSD at 5% level for : Season 2000 Season 2001
Cultivars (A) = 0.1931 0.1231
Hand pollination methods (B) = 0.2229 0.2239
AXB = (386! 03311

In addition, the interaction between cultivars and different hand pollination
methods showed that method (B) gave the highest fruit size with Sakkoty,
Gondaila and Dagana cultivars in both seasons. It was clearly noticed that,
method (A, control treatment) recorded the smaliest fruit size with Dagana
cultivar in both seasons.
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These results are in agreement with those reported by Moustafa (1994} who
found that the traditional poflination method gave the smallest fruit size
comparing with all investigated methods in Zaghloul and Samani cultivars
during three successive seasons.

Fruit dimensions

Fruit length : Results in Table 4 showed that fruit length was significantly
affected by different hand pollination methods for Sakkoty, Gondaila and
Dagana cultivars in both seasons. Method (B) gave the longest fruit than method
(C) and control (Method A), in both seasons. Sakkoty cultivar gave the longest
fruit followed by Gondaila and Dagana cultivars in both seasons, respectively.

TABLE 4. Effect of different hand pollination methods on fruit length (cm) of
some dry date palm cultivars in 2000 and 2001 seasons.

Hand pollination T Season 2000 J Season 2001
methods Sakkoty | Gondaila | Dagana | 1°20 [Sakkoty daila | Dagana | Mean
(A) Pallen strands 517 403 | 292 [ 404| 510 4.03 261 | 391
BY bestre
clIen+ﬂour%3 6g) | 538 450 : 455 | 488 548 4.12 451 | 470
C on Wi !
Pt g | 554 1 440 [ a1s Tam] 537 | 407 | 426 | 457
Mean 543 43 ; 3.87 - 5.32 407 379 -
P L
TLSD at 5 % level for - Season 200 Season 2007
A\ Cuitivars (A) = 0.4259 0.0757
Hand polhnanon methods (B) = 0.4917 0.0874
AX = 0.8517 0.1515

The interaction between cultivars and different hand pollination methods
obtained that method (B) gave the highest fruit length with three cultivars under
studies followed by method (C) and control in both seasons, respectively.

Fruit diameter : Data in Table 5 indicated that all different hand pollination
methods significantly affected on the average fruit diameter for Sakkoty,
Gondaila and Dagana dates in both seasons. Method (B) gave the highest fruit
diameter followed by method (C and A) in both seasons, respectively. Sakkoty
fruit diameter was the highest than Gondaila and Dagana cultivars in both
seasons, respectively.
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TABLE 3. Effect of different hand pollination methods on fruit diameter (cm) of
some dry date palm cultivars in 2000 and 2001 seasons.

Hand pollmau::“n- * —eason 2000 t Season 2001
methods Sakkoty | Gendaila | Dagana LMean Gondaila | Dagana Mean
{A) Pollen strands 1.92 1.90 1.73 185 i 194 1.91 1.70 1.85

(B) bestrewin,
5onen+ﬂour%3gg) 2.31 214 215 {2200 240 212 211 | 221

C) Cotton with
Pollen + flour (3:6¢) 207 2.03 1 95 202 231 2.i0 192 211
Mean 2 10 . 2.02 1 94 2.22 204 1.91 l -
LS50 at 5% Eevei eason Season 2001
Cu]tlvars (A) 0.2677 0.0453
Hand polhnanon methods (B) =  .0303 00535
= 00535 6.0927

The interaction between cultivars and different hand pollination methods
showed that method (B) gave the highest fruit diameter with Sakkoty, Dagana
and Gondaila cvs. followed by (C and A) methods in both seasons, respectively.

These results are in agreement with those reported by Hussain et ql. (1985)
and Mostafa (1994) who found that the traditional hand poilination method gave
the smallest fruit length and diameter than all other hand pollination methods
when used Zaghloul and Samani cultivars. On the contrary, Moustafa (1985)
reported that the different hand pollination methods did not give any significant
effect on fruit length and diameter in Seewy date palm.

Fruit weight

Data presented in Table 6 indicated that all different hand pollination
methods significantly increased the average fruit weight for Sakkoty, Gondaila
and Dagana cvs. in both seasons. Method (B) gave the highest fruit weight
followed by method (C), while control gave the lowest fruit weight for all
cultivars in both seasons. Also, it was noticed that Sakkoty cv. gave the highest
fruit weight followed by Gondaila and Dagana cvs. in both seasons, tespectively.

In addition, the interaction between cultivars and different hand pollination
methods recorded that cultivars Sakkoty, Gondaila and Dagana gave the heaviest
fruit weight with method (B) followed by method (C) and control in both
seasons, respectively.

Moustafa (1994) and Attalla & Sharraan {1999) obtained similar results on
several date cultivars. On the contrary, Moustafa (1985) reported that the
different hand pollination methods did not give any significant effect on fruit
weight in Seewy date palms.
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TABLE 6. Effect of different hand pollination methods on fruit weight (g) of some
dry date palm cultivars in 2000 and 2001 seasons.

Hand pollination Teason 2000 Season 2001
methods Sakkoty [ Gondaila | Dagana Mean al daila [ Dagana Mean
{A) Pollen strands 9.54 691 4.45 6.97 ] 938 5.96 423 6.52
Dbestrewin;
(o et ﬂourgsﬁ y| 1406 | 1092 | 920 [iia2) 1362 | 1003 | 852 | 1072
otton wit
ollen + flour (3:6) 13.40 8.70 710 973 13.00 8.20 ‘ 6.27 9.16
Mean 1233 | B8s | 695 | - | 1200 | 806 634 | -
LSDat 5% level for Season 2000 Season 2001
Cultivars (A} = 02272 0.2334
Hand pollination methods (B) = 0.2623 0.2695
AXB = 04544 0.4668
Fruit flesh weight

Data depicted in Table 7 clearly indicated that different hand pollination
methods significantly affected the fruit flesh weight for all cultivars under study
in both seasons. Method (B) gave the highest fruit flesh weight than method (C)
and control for all cultivars under study in both seasons. Sakkoty cv. gave the
highest fruit flesh weight than Gondaila and Dagana cultivars in both seasons,
respectively.

TABLE 7. Effect of different hand pollination methods on fruit flesh weight (g) of
some dry date palm cultivars in 2000 and 2001 seasons,

Hand polfination Season 2000 N Season 2001
methods Sakkaty | Gondalla | Dagama | MM | Safkly | Gondaila | Dagaa ] Vean
(A) Pollenstrands | 829 | 5690 | 343 | 580 | 814 474 L 313 | 534
e eine ogy | 1283 | 955 | 808 1015|1239 | 866 | 730 | 945
t,%"gj”j"é‘o‘:;'g 6gy | 1220 | 745 | 599 |55 | 1170 | 694 | 502 | 795
Mean it | 7s6 | s& | - | 1077 | 678 | 518 | -
LSD at §% Tevel for Season 200 ~ Season 2001

Cultivars (A} = 02175 02365

Hand pollination methods (B} = 0.2512 02730

AXB = 64350 0.4729

Regarding the interaction between hand pollination methods and cultivars, it
was clearly observed that method (B) increased fruit flesh weight of Sakkoty,
Gondaila and Dagana cultivars in both seasons than methods (C and A),
respectively.

These results are in agreement with Hussain er al. (1985) and Moustafa
Egypt. J. Hort. 29, No. 2 (2002)
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{(1994). On the contrary, Moustafa (1985) reported that the different hand
pollination methods did not give any significant effect of fruit flesh weight of
Seewy date palms.

Seed weight

Results tabulated in Table 8 indicated that sced weight was significantly
affected by different hand pollination methods for all cultivars under study in
both seasons. Method (B) increased seed weight followed by methods (C and A)
in both seasons, respectively. Gondaila fruits had the highest seed weight
followed by Sakkoty and Dagana fruits in both seasons, respectively.

TABLE 8. Effect of different hand pollination methods on seed weight (g) of some
diry date paln cultivars in 2000 and 2001 seasons.

Hand pol]mat:ma Season 2000 Séason 2001
methods oty | Gondaila | Dagana Mean | Sakkofy | Gondaila | Dagana | Mean
(A) Pollen strands 1.25 122 1.02 1.16 124 1.22 1.10 1.19
{B) bestrewin
ng%_l T ﬂouf_?i}ﬁg) 1.23 _1‘37 1.21 1.27 1.23 1.37 122 1.27
otton wit
| Dollen + floar (6 | 120 1 125 | L1 f i) oa2r | 126 | s |12
Mean 123 | 28 | ot | . 123 IT 128 | 116 | -
L5TF at 5% Tevel for . Beason 200X “Season 2001
Cultivars (A) = (0598 0.0463
Hand pollination methods (B) =  0.0691 0.0535
AXB = (.1197 0.0927

Regarding to interaction effect, method (B) gave the highest seed weight for
Gondaila and Dagana cvs. followed by method (C) and control in both seasons,
respectively. The highest Sakkoty cv. seed weight was obtained with control
followed by methods (B and C), respectively, in both seasons.

These results are in line with Hussain et al. (1985) and on the contrary with
Moustafa (1994} who reporied that seed weight of Zaghloul and Samani date
palm cultivars not affected by all hand pollination treatments during the three
experimental seasons. _

Chemical characters

Moisture content percentage

Data presented in Table 9 showed that fruit moisture content percentage was
affected significantly by different hand poliination methods for all cultivars in
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both seasons. Method (B) gave the highest fruit moisture content followed by
method (C) and control in both seasons, respectively. However, Gondaila
cultivar gave the highest fruit moisture content percentage followed by Dagana
and Sakkoty in both seasons, respectively.

TABLE 9. Effect of different hand pollination methods on fruit moisture content
(%) of some dry date palm cultivars in 2000 and 2001 seasons.

Hand poihnat:}m “Season 2000

Season 2001
methods Sakkely | Gondaila | Dagana | 120 [Sakkoty | Gendaila | Dagana] Mc2t
(A) Pollenstrands | 1967 | 2300 | 2070 [2112] 1853 | 2280 | 2210 | 2114
Dot eng, o | 2163 | 265 | 2273 2363 | 2053 | 2687 | 2317 | 23.52
i {C} Cott th
s ) | 20.00 i 2580 | 2343 2308 | 1940 | 2517 | 2277 | 2245
; Mean 2043 | 2511 | 2229 | - 1949 | 2495 | 2268 [ -
TSDat 5 % level for - ' Season 200X Season 2001
Cultivars (A) = 06268 05565
Hand poliination methods (BY = 0.7237 0.6426
AXB = 12540 1.1130

According to interaction between methods and cultivars, it was clearly
obtained that method (B) gave the highest fruit moisture content with three
cultivars under study followed by method (C) and control in both seasons,
respectively.

Total soluble solids (TSS) percentage

Total soluble solids (TSS) percentage of Sakkoty, Gondaila and Dagana fruits
was significantly affected by all different hand poliination methods in both
seasons (Table 10). Method (C) gave the highest TSS percentage followed by
method {B) and control in both seasons, respectively. Regarding to cultivars,
Sakkoty fruits were the highest in TSS percentage followed by Gondaila and
Dagana in both seasons, respectively.

The interaction between methods and cultivars showed that TSS percentage
was the highest with method (C) followed by method (B) and control with
Sakkoty cv. in both seasons, respectively. While, Gondaila cv. gave the highest
percentage with method (B) followed by method (C) and control in both seasons,
respectively. In addition, Dagana cv. gave the highest TSS percentage with
method (B) followed by method (C) and control in the first season while it was
the highest with method (C) followed by method (B) and contro! in the second
Season.
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TABLE 10. Effect of different hand pollination methods on fruit content of TSS (%)
of some dry date palm cultivars in 2000 and 2001 seasons.

~Hand pollination —Reason 2000 Season 2001
methods akkoty | Gondai agana_| Miean oy HEY Mesn

S

{A) Pollen strands 52.90 51.73 4970 (5144 5233 52.07 4940 | 51.27

bestrewing
olen.* iur {360 5333 | 5707 | s660 [s567] 5267 | s7.30 | 5007 | 5335
on with
! Dolien +fowr (3:6g) | 6167 | 5553 | 4987 [s569] 6333 [ 5617 | 56.00 | 58.50

* Mean 5597 | 5478 | 5206 | - | S611 | 5518 | 5182 } -
at 5 Vhlevel for — Season 2000 Season 2001
Cultivars (A) = 0.349] 03312
Hand pollination methods (B) = 04031 0.3824
AXB = {.6982 0.6623

These results are in line with Moustafa (1994) who reported that the
traditional pollination gave the lowest value of TSS percentage than all hand
pollination methods in Zaghloul and Samani cvs.

Total acidity percentage

Total fruit acidity percentage was not affected significantly by different hand
pollination methods in both seasons for all cultivars under studies (Table 11}.
Method (B) gave the highest fruit acidity percentage followed by methods (A
and C) in the first season. While, control gave the highest total acidity percentage
foliowed by (C and B) methods in the second season. Dagana fruits gave the
highest total acidity percentage followed by Sakkoty and Gondaila cvs. in the
first season, respectively. While in the second scason, Sakkoty fruits had the
lowest total acidity percentage than Gondaila and Dagana cvs. which had the
same acidity.

TABLE 11. Effect of different hand pollination methods on fruit acidity (%) of some
dry date palm cultivars in 2000 and 2001 seasons.

Wand polfmation [ Teason 2000 - Season 2001
methods Salkaty | Gondaila | Dagana | M4 Sabkaty | Gondaila | Dagana Mean
(A) Pollen strands 0'0255J 0.0134 [ 0.0268 | 0.0219 | 0.0230 | 0.0269 | 0.0264 | 0.0254

B) bestréwin ; T
%o%leni—ﬂour%i!:ﬁg) 0.0256 | 0.0213 | 0.0215 | 0.0228 | 00252 | G.0215 | 0.0221 | 0.0229

(C} Cotton with ]
Pien+ﬂour(3:63}___0'02m 0.0189 | 0.0256 | 0.0215 | 0.0207 | 0.0255 | 0.0253 | 0.0238

Mean 0.0237 | 00179 0.02461 - 0.0230 | 0.0246 | 0.0246 -
at > % level for: Season 2000 Season 20071

Cultivars (A) = ns n.s.
Hand pollination methods (B} = n.s ns.
AXB = n.s. ns.
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Regarding to interaction, Sakkoty cultivar gave the highest fruit acidity with
methods {B, A and C, respectively) in both seasons. Also, Dagana cultivar gave
the highest fruit acidity with control treatment followed by methods (C and B,
respectively) in both seasons. While Gondaila cultivar gave the highest fruits
acidity with method (B) in the first season and with control treatment in the
second season.

Total sugars percentage

Results in Table 12 indicated that fruit content of total sugars percentage was
affected significantly by different hand pollination methods used for all cultivars
in both seasons. Method (B} gave the highest fruit content of total sugars
percentage followed by method (C) and control in the first season, while, method
(C) gave the highest percentage in this respect followed by method (B) and
control in the second season, respectively. Also, Sakkoty cultivar gave the
highest fruit content of total sugars percentage followed by Gondaila and Dagana
cultivars in both seasons, respectively.

TABLE 12. Effect of different hand poliination methods on fruit content of total
sugars {% of dry weight) of some dry date palm cultivars in 2000 and
2001 seasons.

Hand pollination Season 2000 Mean Seasan 2000
methods Sakkoty | Gondaila ] Dagana Sakkoty | Gondaila | Dagana

{A) Pollen strands T0.90 71.93 66.07 | 6963 73.27 | 7373 66.10 | 71.03
{93 "“"W‘“{;:Gg) 8967 | 8770 | 7820 ssz 8823 | 8650 | 6653 | 80.55

Mean

len + flour
; (C) Cotton with
Bohen o gy | 9003 | 8257 L6707 | 7989 | 8993 | 8190 | 7790 | 8324
Mean 83.53 80.73 70.45 - 83 81 8071 70.31 -
LSD at 3% Tevef for - Season 200 Season 2001
Cultivars (A) = 0.5686 0.2540
Hand poiltnation methods (B) = 0.6565 0.2933
AXEB = 11371 0.5080

Regarding to interaction, method (C) gave the highest effect in this regard
with Sakkoty cv. followed by method {B) and control in both seasons,
respectively. While, Gondaila cv. gave the highest percentage of total sugars
content with method (B) followed by method (C) and control in both seasons,
respectively. Whereas, Dagana cultivar gave the highest percentage in this
respect with method (B) followed by methods (C and A) in the first season,
while in the second season, it was the highest with method (C) followed by
method (B) and control, respectively.
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Reducing sugars percentage

Reducing sugars was significantly affected by different hand pollination
methods for all cultivars in both seasons (Table 13). Method (B) gave the highest
fruit content of reducing sugais percentage followed by method (C) and control
in the first season, while, method (C) gave the highest percentage in this respect
followed by method (B) and control in the second season, respectively, Also,
Sakkoty cultivar gave the highest fruit content of reducing sugars percentage
followed by Gondaila and Dagana cultivars in both seasons, respectively.

TABLE 13, Effect of different hand pollination methods on fruit content of reducing
sugars (% of dry weight) of some dry date palm cultivars in 2000 and

2001 seasons.
Hand pollination Season 2000 ' Season Z00T
| methods Sakkoty | Gondaila | Dagana Mean Sakkoty ita | Dagana | Mean

| (A} Pollen strands 6320 64.93 6410 1 64.08 | 6327 64.78 63,18 | 63.74

(B) bestrewing -

| pollen + flour (3-6 69.56 7383 75.03 1 72.81 63,9! 7473 64,16 T69_2,
otton wit

Pogle:n +: flour (3:% 2} 78.10 69.64 ! 64.87 [ 7087 | 77.06 69.30 7493 | 73.76

Mean 72029 | 6947 }68,00 . l 69‘751 6960 | 6742 | -

at 5 Y Tevel for Season 2000 Season 2001
Cultivars (A) | = 03323 02159
Hand pollination methods (B) = 03837 0.2429
AXB = 0.6645 .4317

Regarding to interaction, method (C) gave the highest effect in this respect
with Sakkoty cv. followed by method (B) and control in both seasons,
respectively. While Gondaila cv. gave the highest percentage of reducing sugars
content with method {B) followed by method (C) and control in both seasons,
respectively. Whereas, Dagana cultivar gave the highest percentage with method
{B) followed by method (C) and control in the first season, while in the second
season, it was the highest with method (C) followed by method (B) and control,

respectively.

Non-reducing sugars percentage

Data in Table 14 indicated that fruit content of non-reducing sugars was
affected significantly by different hand pollination methods in both seasons for
all cuitivars under studies. Method (B) gave the highest fruit content of
non-reducing sugars percentage followed by method (C) and control in both
seasons, respectively. Sakkoty cultivar gave the highest fruit content of
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non-reducing sugars percentage followed by Gondaila and Dagana cultivars in
both seasons, respectively.

TABLE 14. Effect of different hand pollination methods on fruit content of
non-reducing sugars (% of dry weight) of some dry date palm cultivars

in 2000 and 2001 seasons.
Hand pollination Season 2000 ] . Seasen 2001
mbthods Sakkohy | Gondaila | Dagana | MO*" |Sakiioty | Gondaila | Dagana | Mc22

(A) Pollen strands 7.70 700 1.97 I 5.56 10.00 8.95 292 72%

) bestrewing
PGIE;'E flour (Szl?g) 20.11 13 87 317 | 1238 19.30 11.77 277 | 11.28
otton wil
P non Al 5| 1193 | 1293 | 220 | ooz | 1287 | 1260 | 297 | 048
Mean 1325 1127 2.45 - 14.06 11.11 2.89 -
LSD at 5% level for: Season 2 Season 2001
Cultivars (A) =  0.6459 0.4893
Hand pollination methods (B) = 0.7458 0.5650
AXB = 12920 0.9786

The interaction between hand pollination methods and cultivars observed that
method {B} gave the highest fruit content of non-reducing sugars percentage
followed by Method (C) and control with three cultivars under study in the first
season. While in the second season, Sakkoty cv. gave the highest value with
Method (B) followed by methods (C and A); Gondaila cv. with method (C)
followed by methods (B and A) and Dagana cv. with method (C) followed by
methods (A and B), respectively.

These results are in coincide with Hussain et ai. (1985) and El-Kassas &
Mahmoud (1986) . They reported that total and reducing sugars increased
significantly related to methed of hand pollination used. While Moustafa (1994)
reported that the traditional method increased sugars percentage in both seasons
for Zaghloul and Samni cvs. Also, increasing the concentration of pollen grains
used in three seasons significantly decreased total sugars and reducing sugars.

The high value of reducing sugars than non-reducing sugars in dry date palm
due to convert non-reducing sugars to reducing sugars as affected by heat and
invertase enzyme that presented naturally in date palm fruits. Also, sucrose
conversion to glucose and fructose with invertase enzyme can be accelerating in
present both of water {(or fruit moisture content) and heat (Cook & Furr, 1952;
Fattah, 1927 and Maier & Metzler, 1961).
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In conclusion, different methods of hand pollination were effective on fruit
quality and its contents of chemical components of date palm cultivars under
study. Method (B) was the best to gave the highest fruit quality than method (C)
and control; it may be due to diluting pollen grains which reduced / fruit retained
and competition on nutrient, and subsequent raised fruit quality. Ailso, methods
(B and C) may be useful in early flowering female date palm when pollen grains
were not available or insufficient of their quantities to complete satisfactory
pollination. So method (B) is the best (recommended) for pollinating dry date
palm cultivars to increase the fruit quality.
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