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Abstract: The effects of spraying 5-AL.A on date palm in relation to chlorophyll biosynthesis and fruits vield
an quality during 1998/1999 seasons had been investigated. Fruits of Khalas cv. were sprayed with 5-ALA
aqueous solutions of 0, 50 and 100 ppm two weeks after fruit setting. Spraying was applied biweekly for six
weeks duration. Fruits chlorophyll content 1 Khalal stage was significantly increased with 5-AL A treatments.
Fruit weight, fruit volume and fruit flesh percentage of rutab stage were significantly increased with 100 ppm
5-ALA. On tamer stage, fruit volume was significantly increased with 5-ALA treatment, while fruit weight was
not. Total and reducing sugars were sigmficantly mcreased with 5-ALA treatment in rutab stage, but not in

tamer stage.
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INTRODUCTION

Date Palm (Phoewix dactylitera, 1..) is a major fruit
tree of Saudi Arabia with a total production of about
830000 tons date fruits FAQ (2004). Cultivation of cv.
Khalas date palm has tremendously increased in Saudi
Arabia in recent years. This cultivar is well known for its
high fruit quality. However, with the recent increase in its
cultivation, several fruit quality problems have been
surfaced. Fruit size 1s considered one of the major
factors that determine the income of the producers.
Chemical spraying (Ethrel, GA,, Ethephon, Naphthalene
Acetic Acid) improved date palm fruit size and quality
(Rouhami and Bassiri, 1977; El-Hamady et al., 1983, 1992,
Al-Khateeb et al., 1993; Hussein et al, 1996, Moustafa
and Seif, 1996, Moustafa et al, 1996). However,
chemical treatment, particularly GA, delayed fruit
ripening and decreased total soluble solid and total sugar
(Hussein et al., 1996, Moustafa and Seif, 1996).

5-Amino levulinic acid (5-ALA) is a precursor of
tetrapyrrole compounds such as chlorophyll, phycobilin,
heme and vitamm Bl12 which are exist in plants.
Foliar spraying of 5-ALA at low concentrations
improved the growth and yield by 10-60% of crops such
as radish, kidney beans, barley, potatoes, garlic, rice and
corn (Hotta et al, 1997a, b, Bingshan et al, 1998,
Yongin et al., 2003; Al-Thabet, 2006; Al-Khateeb, 2006).
However, in plants treated with 5-ALA at relatively high
concentration, more than 10 mM, herbicidal properties of

5-ALA were well documented (Hotta et al., 1997a). Effects
of 5-ALA in plants have been reported mn relation to
chlorophyll biosynthesis, photosynthesis activity and
suppression of respiration (Hotta et al., 1997a).

Treating fruit of date at khalal stage (green stage) 1s
expected to show some of the previously mentioned
effects. If this assumption is true, the contribution of the
treated fruits to photosynthetic activity could be higher
than untreated ones. Therefore, accumulation of
assimilates due to the increased activity of
photosynthesis of treated fruits might positively affect
the fruit size and chemical properties. Therefore the
present study was planned to study the effects of
spraying 5-ALA on the fruits of date palm in relation to
chlorophyll biosynthesis and fruits yield and quality.

MATERIALS AND METHODS

The study was carried out in 1998/1999 in Al-Hassa.
Twelve umform 25 years old vigorous palm trees cv.
Khalas were selected. They were subjected to the normal
agricultural practices and thinned to eight bunches/tree.
Pollination was conduced using the same male parent
for all experimental palm trees. Fruits were sprayed
with 5-ALA aqueous solutions of 0, 50 and 100 ppm
contaimng Tween 20 (0.1%). The spraying treatments
were started two weeks after fruit setting with
approximately 240 mLfAree of aqueous
(approximately, 30 mL/bunch). Spraying was applied
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biweekly in the early morning for a duration of six
weeks. Samples from each tree (replicate) were randomly
collected at Khalal, rutab and tamer stages. A completely
randomized block design with four replicates per treatment
was used.

Chlorophyll was determined in khalal stage after six
weeks of spraying application. Fruits skin (the grin coat
only) was taken by a cork borer and then homogenized in
cold (4°C) 80% v/v acetone in water. The homogenate
was kept in the dark and centrifuged for 3.0 min to remove
the fruit debris. The absorbance of the extract at 647 and
664 mm was taken using a spectrophotometer. For the
accurate determination of chlorophyll a, b and the total,
the extinction coefficients of Graan and Ort (1984) were
used. Physical properties of rutab (two weeks after fruits
become yellow in color) and tamer (four weeks after fruits
become brown in color) were obtained, i.e., fruit length
and diameter {cm), fruit weight (g), fruit size (cm®), {ruit
flesh (%) and fruit seed (%). Chemical properties including
moisture (%), ash content, total sugars and reducing
sugars were measured according to AOAC (1984).
Collected data were subjected to analysis of variance
(ANOVA). SAS computer package (SAS Institute, 2001)
has been used. Throughout, p = 0.05 was used to define
statistical significance.

RESULTS AND DISCUSSION

Total chlorophyll and chlorophyll a and b contents at
khalal stage were sigmficantly increased with ALA
treatments (Fig. 1). There was no marked increase in
chlorophyll a with increasing 5-ALA concentration from
50-100 ppm. However, 50 ppm 5-ATA treatment showed
significantly the highest total chlorophyll and chlorophyll
b concentrations. Since a slight drop in all chlorophyll
types was noticed with the 100 ppm 5-ALA application,
the 50 ppm 5-ALA concentration might have represented
a physiological threshold level beyond which chlorophyll
deteriorates. The increase in chlorophyll content has been
reported 1 horse radish treated with low concentration of
5-ALA less than 100 ppm, while respiration was
suppressed m certain crops with higher levels of 5-ALA,
more than 100 ppm (Hotta et al., 1997a).

Treatment of 5-ALA had no significant effects on
rutab fruit dimensions. Fruit weight, fruit volume and fruit
flesh% were significantly increased with increasing
concentrations of 5-ALA, while the seed fruit% was
significantly reduced. The sigmficant increase mn rutab
fruit weight with 5-ALA treatments may be attributed to
the increase in flesh fraction under the same treatments.
The fruit volume showed slight positive increasing with
5-ALA spraying, while both fruit diameter and length were
not. Under this situation, it 1s not possible to establish a
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Fig. 1: Chlorophyll content in Khalal stage of cv. Khalas
as affected by ALA treatments. Bars = L3D (5%)

clear positive relation between fruit volume and the two
dimensions. However, we can continuously assume that
other unobserved factors may have affected the volume
parameter 1 addition to the slight non sigmficant
increases in fruit diameter and length. The merease m frut
weight and volume was approximately simailar, 1.e., 30%
more than control. Fruit dimensions of tamer were not
sigmificantly affected by 5-ALA treatments. Fruit volume
was significantly mcreased with 5-ALA treatment, while
fruit weight was not. Seed and fruit flesh® were not
significantly affected by 5-ALA treatment (Table 1). Tt is
quite possible that fruits at this stage may have reached
a stable physiological maturation that can not be changed
by 5-ALA or any other hormonal treatments. Moreover,
the 5-ALA effects are much possibly pronounced at the
rutab stage of the fruit. Hussein ef al. (1996) reported that
GA3 treatment significantly increased fruit weight,
volume, length and thickness, but there was no definite
trend for seed weight n Zaghlolo date cv. Similar effects
had been reported by Moustafa and Seif (1996). The
proper time of chemical application during fruit or flower
development to obtain certain desirable characters of
fruits have been well investigated (Rouhani and Bassiri,
1977, El-Hammady et al., 1992; Al-Khateeb et al., 1993).
Total and reducing sugars were significantly increased in
rutab stage with the application of 5-ALA, but there was
no significant difference in non reducing sugar content
(Table 2). As was the case in chlorophyll, 50 ppm 5-ALA
yielded sigmficantly the highest total and reducing
sugars. Liangju et al. (2004) found that spraying 5-ALA
increased the total soluble solid content of apple fruits.
This possibly indicates an active photosynthesis rate
and/or reducing respiration rate with this concentration.
Ash content was significantly reduced with increasing
5-ALA concentration. Moisture content was significantly
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Table 1: Fruit and seed physical properties of Khalas cv. Rutab and Tamer
stages as affected by ALA treatments

ALA Flesh  Seed

concentration  Weight Volume  fruit fruit Diameter Tength
(ppm) (2) {cor’) (%) 0] (cm) (cm)
Rutab

0 881 85 882 11.8 2.13 3.18
50 10.10 9.9 89.8 10.2 2.19 3.33
100 11.49 11.1 90.1 9.9 2.24 342
F-test * * * * NS NS
L8D (5%0) 2.27 2.58 1.7 1.7 - -
Tamer

0 5.88 5.9 87.7 12.3 1.91 31
50 6.33 6.4 88.7 11.1 1.91 31
100 6.75 7.2 89.2 10.8 1.93 32
F-test NS * NS NS NS NS
LSD (5%) - 0.9 - - -

* = Significant at 0.05 level of probability, NS =Not Significant

Table 2: Chemical properties of Khalas Rutab and Tamer stages as affected
by ALA treatments

ALA Reducing  Nonred. Total
concentration  Moisture  Ash slgars sugars slgars
(ppm) (0] (22 (28 (28 (%)
Rutab

0 4.0 0.98 24.3 1.6 25.9
50 583 0.93 30.6 2.0 32.6
100 62.8 0.82 26.9 1.5 28.4
F-test * * * NS *
L8D (5%) 52 0.09 4.1 - 4.2
Tamer

0 6.9 1.78 70.1 4.3 74.4
50 7.7 1.57 71.6 4.2 75.8
100 83 1.58 70.5 4.2 74.7
F-test NS * * NS NS
L8D (5%) - 0.17 1.3 - -

* = Significant at 0.05 level of probability, NS =Not Significant

lower with 50 ppm 5-ALA, but there was no significant
difference between control and 100 ppm 5-ALA. The
reduction on moisture content with 5-ALA treatment
indicates an increase in dry matter of fruits which raise the
possibility of higher photosynthetic activity of fruits at
khalal stage. The improved photosynthesis efficiency of
khalal stage might possibly led to the accumulation of
assimilates which might explain the increase in dry matter
content of fruits. Total and non-reducing sugars in tamer
stage were not much altered with 5-AL A, but there was an
mcrease 10 reducing sugars with 5-ATLA treatment and
this increase was significant and best with 50 ppm 5-ALA.
Similar to rutab stage, ash content significantly decreased
with 5-ALA  treatment. Moistwre content was ot
significantly changed with 5-ALA treatment. However,
there was a clear trend of an increase in moisture content.
This increase in moisture content may explain the
significant increase in frut volume of tamer. Although,
there was no sigmficant effect of 5-ALA on fruit weight,
a 20% increase in fruit weight was obtained compared to
22% in fruit volume. Tt is worth mentioning that an
mcrease 1n frut volume and weight of tamer might be
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Fig. 2: Tamer yield (kg/tree) in cv. Khalas as affected by
ALA treatments. Bars = L.SD (5%)

obtamed due to the flesh fraction. Mustafa and Seif (1996)
and Hussein et al (1996) reported that total sugars%
reduced with GA3 treatment. However,
Hussemn et al. (1996) reported an increase m total and
reducing sugars 1 Zaghlol date treated with cycocel.

Despite the consistent increasing trend, fruit yield
(kg/tree) was not significantly affected (Fig. 2). Yield is a
combined factor of fruit number, size, weight and other
related wvariables (Soliman and El-Kosary, 2002;
Mushtaq et al., 2004). Tn this study, 5-ALA has improved
fruit weight and volume at rutab stage. Tt is quite probable
that mcreasmg of fruit size or weight reduces fruit
number as has often been shown in certain fruit crops
(El-Hamady et al., 1992; Soliman and ElKosary, 2002;
Mushtaq et al, 2004). Improvement of fruit size is
becoming detrimental in marketing of date fruits and
highly preferred by consumers.

has been
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