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YIELD AND FRUIT QUALITY OF ZAGHLOUL AND SAMANI
DATE PALM (Phoenix dactylifera, L.) AS AFFECTED BY
POLLINATION METHODS

[44]

Ashour’, N.E.; H.S.A. Hassan' and E.A.M. Mostafa’
ABSTRACT

This study was carried out during two successive seasons (2002 and 2003) on
Zaghloul and Samani date palm cultivars grown at El-Mansoria Giza Governorate
Egypt. A spraying trail method was conducted using pollen grains at 2 g/L were
mixed with boric acid at 100, 200 and 300 ppm or with Egyptian treacle at 5, 10,
20% as activating media as well as traditional pollination (control). All spraying
treatments improved yield, retained fruits and both fruit physical and chemical char-
acteristics i.e. firuit weight, volume, dimensions, TS8%, total sugars, reducing sugars
and non-reducing sugars contents than the control treatment. Whereas, total acid-
ity% was not affected by different treatments. The best results were obtained from

. pollen grains at 2 g/L + boric acid (H;BO;) at 200 or 300 ppm.In addition, Pollen
grains at 2 g/L+ Egyptian treacle at 10 or 20 % gained aloo good results.
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INTRODUCTION

Date palin (Phoenix dactylifera, L.) is
one of the leading fruit crops all over
Egypt. The date palms can grow under
different conditions, where many other
fiuit species fail to grow. For this reason,
it is most suitable for cultivation in the
newly reclaimed desert area, especially in
sandy soils.

1t is well recognized that date palm is
a dioecious plant i.e. male and female
flowers are borne on separate palms.
Natural pollination may occur by wind
and insects. If the pollination process is

dependent on these two agents, the palm
cropping will be shy and the firuits may
be of inferior quality due to inadequate
pollination. Therefore, artificial hand
pollination becomes a2 necessity as a
mean to ensure good yield. The concept
of artificial date pollination is not new,
and manual poliination has been used for
long time, Swingle, (1928).

In addition to the simple method of
placing the whole or part of a male inflo-
rescence in female spath. Several meth-
ods of manual pollination have been de-
veloped. Among of these methods, apply-
ing pollen grain suspended in sucrose,
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632 Ashour; Hassan and Mostafa

mineral and some growth regulators as
activating media (spraying method) were
more efficient when pollen are in small
quantities than ordinary pollination with
date palm pollen only.

Several investigators studied the ef-
fect of boron on fruit-set, productivity
and fruit quality, Chanturiya (1972) on
mandarin, Hussain ef al (1985) on date
palm, Dabas and Jindal (1987) on
grapevines, Saleh and Eman (2003) on
mango, Osman (1999) and Hassan
(2000). Abd El-Migeed er al (2002) on
olive, ' ‘
~ Other workers studied the effect of
sucrose on the same previous parameter,
Khalil and Al-Shawaan (1983) and Mo~
-stafa (1994} on date palm, Mostafa et al
(2001) on Le-conte pear, Salah and
Eman (2003) on mango.

Therefore, this investigation was car-
ried out to study the effect of sparying
pollen grains suspended on boric acid or
Egyptian treacle as activating media on
fruit retained percentage, yield and fruit

. quality of Zaghioul and Samani date palm
cultivars grown under sandy soil condi-
tions at Mansauria, Giza governotate.

Egypt.
MATERIAL AND METHODS

This study was carried out during two
spccessive seasons (2002 and 2003) on
15 years old Zaghloul and Samani date
palm cultivars spaced at'10 meters apart
grown in a sandy soil at private orchard
located in “El-Mansoria” Giza Gover-
norate. Egypt. Twenty one trees were
selected for each cultivar and divided into
7 treatments in three replicates (each of
one tree) and arranged in a randomized
complete block design as the following:

1- {Control} hand pollination (using the
traditional method).

2- Pollen grains at 2 g/l. + Boric acid
(H;BO;) at 100 ppm,

3- Pollen grains at 2 g/l. + Boric acid
(H;BO;) at 200 ppm.

4- Pollen grains at 2 g/L+ Boric acid
(H;BO;) at 300 ppm.

5- Pollen grains at 2 g/L. + Egyptian trea-
cleat 5 %.

6- Pollen grains at 2 g/ + Egyptian trea-
cle at 10 %.

7- Pollen grains at 2 g/I, + Egyptian trea-
cle at 20 %.

Table 1. Chemical analysis of the used

Egyptian treacle
Contents Y%
Moisture 22.50
Total soluble solids 77.50
Sucrose 42.50
Reducing sugars .335.00
Ash _ 2.41
Volatile acidity (acetic acid)  0.32

The concentrations of pollen grains
for each treatment was 2 gram per one
litter for both Zaghloul and Samani culti-
vars.

Sprays of pollen suspension were
thoroughly applied by small hand sprayer
(two liter capacity) at the amount of 200
mVinflorescence. Suspension was shaken
for few minutes, then used immediately
(Hussain et al 1985). Hand pollination
was done by inserting 3 strands of the
same selected male inflorescence into the
female spath.
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Both traditional and spray pollination
were carried out twice, The first one just
" after the female spathe opening .The used
pollen grain were collected from the same
selected male palm tree to avoid the ef-
fect of metaxinia. The second spray was
carried 3 days later.

After pollination with the first and
second sprays, the inflorescences were
wrapped with newspaper bags to prevent
natural contamination by wind-borne
pollen, bee pollination or by unwanted
pollen from surrounding males. Thereaf-
ter, the bags were removed out after three
weeks from pollination. The palms were
subjected to the same horticultural prac-
tices and pruning was performed to main-
tain bunch/mature leaves ratio to (1:8).
The number of spathes per palm was ad-
justed to 8 bunches by removing excess
earliest, latest and smallest inflorescences
for each female palm of each cv.

All bunches were harvested at the
peak of colour development and the fol-
lowing determinations were carried out:

1- Fruit retained percentage was calcu-
lated at harvest date using this equa-
tion:

Total number retained
Jruits per bunch
x 100

Fruit retained %
Toral fruits number
per bunch

2- The average bunch weight was esti-
mated by kg,
3- Yield (kg/tree).

Yield (kg/tree) = Number of bunches/tree
x bunch weight (kg)

4- Fruit physical properties:
Samples of three replicates, each
of 10 fruits were taken randomly from

each bunch to determine fruit dimen-
sion (length & diameter in ¢m), fruit
shape (L/D ratio), fruit weight (g) and
volume (cm’).

5- Fruit chemical properties:

- Total soluble solids (%) using hand
refractmeter (A.0.A.C. 1985).

- Acidity (%) was determined as ma-
lic acid according A.O.A.C (1985).

- Total soluble sugars: It was deter-
mined according to Smith ef al
(1956), in the methanolic extract
using the phenol sulphoric acid
method and the percentage was
calculated on dry weight basis.

- Reducing sugars content: It was de-
termined in the methanolic extract
according to Nelson & Somogy
(1944) and A.O.A.C (1995).

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

All obtained data were subjected to
the analysis of variance. as the usual
technique of analysis of variance. The
treatment means were presented and
compared using the least significant dif-
ference (LSD) as mentioned by Gomez
and Gomez (1984).

RESULTS AND DISCUSSION
1- Fruit retained percentage

Data presented in Table (2) clearly
indicated that percentage of retained
fruits was significantly affected by differ-
ent hand pollination methods for the two
cultivars in beth seasons. While tradi-
tional hand pollination method (control)
gave the lowest percentage. It is also no-
ticed that boric acid spray treatments sig-
nificantly increased fruit retained % com-
paried with the control. Moreover, there
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Table 2. Percentage retained Fruits, bunch weight and yield of Zaghloul and Samani dates as affected by pollination

methods

Zaghioul cv. Samani cv.
Treatments Fruit Bunch  Yield/ Increasing Fruit Bunch  Yield/ Increasing
retained  weight tree % over tetained  weight  tree % over
% (kg) (kg) control % (kg) (kg) control
First season, 2002
Control (Traditional method) 30.53 146 1168 29.03 157 1256
Pollen grains + H;BO; at 100 ppm 42.33 157 1256 7.53 43.13 169 1352 7.64
Pollen grains + H,BO, at 200 ppm 45.83 164 1312 12.33 40.70 178 1424 1338
Pollen grains + H;B0, at 300 ppm 48.57 16.0 128.0 9.59 45.83 175 1400 11.46
Pollen grains + Egyptian treacle at 5% 31.00 160 1280 9.59 30.03 171 1368 892
Pollen grains + Egyptian treacle at 10% 39.20 174 1392 19.18 34.97 180  144.0 14.65
Pollen grains + Egyptian treacle at 20% 41.30 17.1 136.8 17.12 37.30 183 1463 16.48
LSD at 5% 3.56 0.4 33 2.94 0.6 5.0
Second season, 2003
Control (Traditional method) 30.47 14.1 112.8 29.13 156 1248
Pollen grains + H;BO; at 100 ppm 42.63 159 127.2 12.77 43.87 179 1432 14.74
Pollen grains + H;BO; at 200 ppm 47.17 16.6 1328 17.73 41.57 180 1440 15.38
Pollen grains + H;BO; at 300 ppm 48.57 16.3 130.4 15.60 46.10 17.9  143.2 14.74
Pollen grains + Egyptian treacle at 5% 31.10 16.0 129.0 14.36 30.77 17.5 1400 12.18
Pollen grains + Egyptian treacle at 10% 39.93 18.0 144.0 27.66 34.97 18.53 1520 21.7%
Pollen grains + Egyptian treacle at 20% 42.63 17.0 136.0 20.57 36.50 18.4 147.2 17.95
LSD at 5% 237 0.2 1.884 3.06 0365  2.598

143
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was a positive relationship between baric
acid concentration and retained fruits %
in the two cultivars under study in both
seasons. In this respect, it seems that, the
improvement in fruit percentage of re-
tained fruits could be explained as a result
of increase in pollen grains germination
and pollen tube elongation due to boric
acid treatments, The above mentioned
results are in agreement with those ob-
tained by Osman (1999) on olive who
found that boron ireatments either as
foliar or soil applications increased % of
retained fruits. Also, Hassan (2000) re-
ported that boric acid treatments at 250 or
500 ppm increased pollen germination
than control and increased % retained
fruits in Picual olive.

As for Egyptian treacle spray treat-
ments, the results presented in the previ-
ous Table indicate that the treatments
significantly increased % retained fruits

for the two cultivars in both seasons. -

Also, there was a positive relationship
between Egyptian treacle concentration
and fruit retained percentage for the two
cultivars in both seasons of study. The
previous results are in harmony with
those obtained by Khalil and Al-
Shawaan (1983). They pointed out that
% of retained fruit was higher with spray-
ing treatment than with hand pollination.
Mostafa (1994) found that sucrose and
sugar cane syrup spray significantly in-
creased the fruit retained percentage than
the control for Zaghloul and Samani
dates.

2-Bunch weight

It is clear from the table that all-ap-
plied treatments significantly increased
bunch weight in the two cultivars during

635

the two seasons of study as compared
with control.

Treatment pollen grains + boric acid
at 200 ppm gave heavier bunch weight
than other concentrations for two culti-
vars under study in both seasons. As for
Egyptian treacle sprays, treatment pollen
grains + 10 % Egyptian treacle gave the

" best results in this respect, for the two

cultivars in both seasons. The obtained
results are in agreement with those ob-
tained by Mostafa (1994).

3- Yield

Concerning the average yield/tree,
Table (2) indicated that différent hand
pollination methods significantly affected
the yield in both seasons for the two cul-
tivars under study compared with the
control. As for boric acid treatments, the
best results were obtained from pollen
grains + boric acid at 200 ppm, followed
by 300 ppm and 100 ppm. The average
increment percentage was 12.33%, 9.59%
and 7.53 % and 17.73 %, 15.60 % and
12.77 % in the first and second season,
respectively for Zaghloul cultivar. While
the average increment percentage was
13.38 %, 11.46 % and 7.64 % and 15.38
%, 14.74 % and 14.74 % than control for
Samani cultivar in the first and second
seasons, respectively.

As for the Egyptian treacle treatments,
best results were obtained from treatment
pollen grains + 10 % Egyptian treacle
followed by 20 % and 5 %. The average
increment percentage was 19.18 %, 17.12
% and 9.59 % and 27.66 %, 20.57 % and
14.36 % for Zaghloul cultivar in the first
and second season, respectively, While in
Samani cultivar the results differed from
season to season. The best results were
obtained from treatment pollen grains
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+20% Egyptian treacle followed by 10 %
and 5 % in the first season, While in the
second season, the best results were ob-
tained from treatment pollen grains +10%
Egyptian treacle followed by 20 % and
5%. The average increment percentage
was 16,48%, 14.65 and 8.92% and
21.79%, 17.95 % and 12.18 % in the first
and second season, respectively,

The obtained results are in line with
those reported by Singh et al (2003) that
both boron at 100 or 200 ppm and su-
crose at 2.5 % or 5 % increased the yield
of Le-conte pear.

PHYSICAL PROPERTIES
Fruit length

Data in Table (3) indicated that fruit
length was significantly affected by polli-
nation methods for Zaghloul and Samani
cultivars in both seasons of study. In this
respect, the best results were obtained
from spraying boric acid at 300 ppm fol-
lowed by Egyptian treacle spray at 20 %
suspended with 2 g pollen grain/L. treat-
ments. The traditional pollination methed
gave the shortest fruits. The above results
are agree with those of Mostafa (1994)
who found that average fiuit length of
Zaghloul and Samani was increased as a

result of sugar cane syrup applications

mixed with pollen grain, Abd El-Migeed
et al (2002} on Picual olive reported that
boric acid spray at 300 ppm increased
fruit length.

= Fruit diameter
Data in Table (3) indicated that all the

studied pollination methods significantly
affected the average fruit diameter for

Zaghloul and Samani cultivars during

both seasons of study. The best results
were obtained from treatment pollen
grains + Egyptian treacle at 20 % fol-
lowed by treatment pellen grain + boric
acid at 300 ppm in two seasons of study
for two cultivars,

Fruit shape

Data in Table (3) indicated that fruit
shape (length/diameter ratio) was not
significantly affected with different polti-
nation methods in- both Zaghloul and
Samani cultivars during both seasons of
study. This result may be due to that the
increase or decrease in fruit length was
parallel to the increment or decrement in
fruit diameter in both cultivars during
both the experimental seasons. These data
coincide with Abd-Alaal et al (1983).
Who mentioned that fruit shape was not
changed because the increase in length
was parallel to the increase in fiuit diame-
ter.

Fruit weight and volume

Data in Table (3) clearly indicated
that fruit weight of Zahgloul and Samani
cultivars were significantly affected by
different hand pollination methods in -
both seasons of study. It was clearly no-
ticed that there is a positive relationship
between both boric acid and Egyptian
treacle concentrations and fruit weight. In
another words, the treatment of both pol-
len grains + boric acid at 300 ppm and
treatment of pollen grains + Egyptian
treacle at 20 % gave the highest fruit
weight during both seasons of study for
the two cultivars. Meanwhile, traditional
pollination method gave the least fruit
weight for the cultivars.

Annals Agric. Sci., 49(2), 2004
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Table 3. Physical properties of Zaghloul and Samani dates as affected by poliination methods

NS

Zaghloul cv. Samani cv.
T s Fruit Fruit Fruit  Fruit Fruit Fruit Fruit Fruit  Fruit Fruit
reatmen length diameter shape weight volume length diwmeter shape weight volume
(cm) (em) (LD} (g (m) (m) (em) (D) (@ (em)
First season, 2002
Control (Traditional method) 4.76 2.68 1.78 1490 1553  4.53 2.87 1.59 1550 1577
Pollen grains + H;BO; at 100 ppm 4.80 2.67 180 1920 19.00  4.63 2.37 1.62 1960 19.17
Pollen grains + H;BO; at 200 ppm 4.80 2.60 1.85  19.27 1960 487 307 1.59 2297 2460
Pollen grains + H,B0; at 300 ppm 5.70 3.00 1.90 2443  24.80. 567 337 1.69 3007 30.53
. |Pollen g;ains + Egyptian treacle at 5% 5.07 2,63 192 1663 1630 443 273 162 1690 1587
Pollen srains + Egyptian treacle a 10% 4.83 2.73 177 1710 1833 537 3.07 175 2290 23.43
Pollen grains + Egyplian treacle at 20% 5.63 313 1.57 1970 21,77 507 350 1.79 3051 3237
15D at 5% 022 013 NS 3.81 168 072 0.1 NS 1.04 2,99
' Second season, 2003
Control (Traditional method) 475 268 179 1567 1513 450 299 - LSl . 1627 1700
Pollen grains + H;BO; at 100 ppm 477 263 181 1987 1943 457 287 160 2013 1953
Potlen grains + 1;B80; at 200 ppm 467 270 174 2093 1993 493 300 154 2300 24.53
Pollen grains + H,B0; at 300 ppm 507 287° 177 2447 2430 527 323 164 - 3027 3040
Pollen grains + Egyptian treacle at 5% 4900 273 181 1723 1720 437 28 155 11777 1643
Pollen grains + Egyptian treacle at 10% 483 277 175 1667 1787 507 310 164 2300 2373
Pollen grains + Egyptian treacle at 20% 5631 3.03  1.86 2080 2183 517 363 133 . 3000 ' 30.67
LSDat 5% NS © 031 NS 236 1.57 ¢.19 NS 147 236
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Regarding fruit volume, the results in
the same Table show that fruit volume
took a similar trend as fruit weight and
was significantly increased as boric acid
and Egyptian treacle concentrations in-
creased in both cultivars during both sea-
- sons of study.

These results are in agreement with
those reported by Mostafa (1994) who
found that the traditional pollination
method gave the lowest fruit weight and
smallest fruit size comparing with all
investigated methods in Zaghloul and
Samani cultivars. ‘An increment in fruit
weight and volume under different treat-
ments as compared with control may be
due to improving pollen grain germina-
tion ability and accelerated pollen tube
growth through style and easily fertiliza-
tion of oveules.

CHEMICAL PROPERTIES
Total soluble solids (TSS) percentage

Data presented in Table (4) showed
that Zaghlout dates had higher values of
total soluble solids than Samani dates.
Moreover, pollen grain spraying treat-
ments increased total soluble solids per-
centage in dates of both Zaghloul and
Samani cultivars in comparison with the
traditional method in both seasons of
study. In this respect, the best resuls
were aobtained from treatment of pollen
grains + boric acid at 30¢ ppm and the
treatment of pollen grains + Egyptian
treacle at 20 % in both seasons of study
for the two cultivars. These results are in
tine with Mostafa (1994} who reported
that the traditional pollination method
gave the lowest value of TSS percentage
than all pollination methods in Zaghlou!
and Samani cultivars.

Total acidity

Data in Table (4) indicated that total
fruit acidity % was not significantly af-
fected by different pollination methad in
both seasons for the two cultivars under
study. Generally, no constants trend was
detected among the treatments in both
seasons. It is obvious that spraying treat-
ments individually gave more or less
similar values to those obtained by tradi-
tional pollination method (control).

Sugar contents

Data presented in Table (4) indicated
that reducing sugar was significantly af-
fected by different pollination methods
for the two cultivars in both seasons of
study, Moreover, the spraying treatments
increased reducing sugars percentage in
the two cultivars compared with the tradi-
tional method.

Regarding non-reducing sugars, data
in table (4) showed that spraying treat-
ments in the two seasons of study for
Zaghtoul cultivar enhanced fruit content
of non-reducing sugars. While in Samani
cultivar non-reducing sugars also en-
hanced by all treatments but the values
varied from treatment to another and
from season to season. Thus it seems that
there was no constant trend due to differ-
ent pollination treatments in the two sea-
sons for reducing sugars content.

As for total sugar contents, results in
Table (4) indicated that fruit content of
total sugars was significantly affected by
different pollination metheds, spraying
treatments increased total sugars percent-
age in both seasons of study or the two
cultivars. The lowest sugars percentage
was obtained in the traditional method
{control). These results are in ling with

Annals Agric. Sci., 49(2), 2004
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Table 4. Chemical properties of Zaghloul and Samani dates as affected by pollination methods

Zaghloul cv. Samani cv,
Treatments TSS  Acidiy 00 Reducing O Towl  TSS  Acidity %  Reducing % Total
%) %) { acid Sugars reducing sugar (%) (%)} acid SUEars reducing sugar
ralio sugars ratie g SURArs B
First season, 2002
Control (Traditional method) 20.17 0323 6253  59.00 6.44 6540 1930 0297 6532  66.00 712 M2
Pollen grains + H;BO; at 100 ppm 2200 0310 7168  60.80 820  69.00 2030 0297 6866  72.00 795 79.95
Pollen grains + H;BOs at 200 ppm.- 24.83 0307 BLST  66.80 796 7476 2470 0290 8514  73.00 698 7998
Pollen grains + 1,130, at 300 ppm 2463 0.283 8745 5950 733 6683 2647 0320 8273 69.80 688  76.68
Palien gﬁédns + Egyptian treacle 2 5% 2320 0293 8324 67.50 7.85 7535 2293 0283 §143 7200 165 79.65.
Pollen geains + Egyptian treacle at 10% 2313 0.287 8071  69.00 688 7588 2203 0303 7282 7130 742 718.72
Pollen gruins + Egyption weacle at 20% 24501 0300- 8195  67.80 730 7510 2250 0287 7865  70.20 732 7152
LSD at 5% 208 NS- 13.M4 1.47 0.37 146 314 NS NS 2.21- 037 248
Second season, 2003
Control (Traditional method) 2050 0296 7074 5860 625 6485 19.83 0337 6206 6440 730" 7210
Pollen grains + H,B0; at 100 ppm 2283 0300 7609 6290 850 7140 2300 0273 8440  70.10 795 7808
Pollen grains + 11,803 a1 200 ppm 2553 0287 8926  64.70 665 7135 2350 0307 7674 7200 783 719.83
Pollen grains + H;BO; ut 300 ppra 2310 0297 7797  66.80 648 7328 2397 0290 8282  69.50 722 7672
Poiten grains + Egyptian weacle at 5% 2380 0300 8013  66.40 820 7460 2383 0283 8678 ° 7300 © 792 8092
Pollen grains + Egyplian reacle at 10% . 2417 0290 8381  68.80 695 7575 2360 0293 80.53 70,60 703 7173
Potlen graind + Epyptiap treucle ut 20% 2360 0280 8453  67.00 775 7475 2447 0297 82355  69.00 703 7603
LYD at 5% . 1Bl N§ NS 2.86 0.53 317 23 0032 961 199 018 199

Tolal sugars, reducing and-non-reducing sugars were estimated asg/100g dry wi, of fuil sample.

voneuyjjod Aq pa1oajje se JueweS pue nojysez

6£9



640

those obtained by Mostafa (1994) who
reported that spraying treatments in-
creased sugars percentage in both seasons
for Zaghloul and Samani cultivars.

From the abovementioned results it
could be concluded that, combining pol-
len grains with boric acid or Egyptian
treacle using the suspension as sprays is
the recommended treatment. Where it
increased yield by 7.53 to 27.66 and 7.64
to 21.79% for Zaghloul and Samani cvs.
during the first and second seasons, re-
spectively, and improved some fruit
physical and chemical properties.
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