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Abstract:  Effect of  different
concentrations of Naphthalene Acetic
Acid (NAA) on Barhee and Shahl date
palm cultivars was studied on the bunch
weight and both physical and chemical
properties during two  successive
seasons 2005 and 2006, NAA ( 0, 50,
100, 150 and 200 ppm ) applications
were sprayed on fruits of Barhee and
Shahl cvs, 10 weeks after fruit set at
depressed period. Results showed that
NAA treatments significantly increased
bunch weight, improved physical
properties  (fruit  weight, height,
diameter, and size and flesh weight
percentage} and also increased the

moisture percent of the fruit flesh of
both Barhee and Shahl cvs. compared
with untreated bunches. However, TSS,
totat and reducing sugars were
decreased  significantly by NAA
treatments in fruit juice compared with
the control in both seasons. Seed weight
per fruit, acidity percentage and non-
reducing sugars of both cultivars were
not affected significantly by NAA
treatments in both seasons.

Results of this work suggest that 150-
ppm NAA application could be used to
increase the yield and improve fruit
quality of Barhee and Shahl date palm
cultivars.
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Introduction

Date palm (Phoenix dactylifera
L.) is one of the most cultivated
horticultural crops in the Saudi
Arabia. The estimated number of
cultivated date palm trees in the
country was about 22.626 million
producing 970,488 tons of fruit per
year (Agric .Stat. Year Book, 2006).
Small fruit size is one of the limiting
factors in- fruit marketing of many
species such as date palm (Botes and

Barhee, Shahl, Date palm Phoenix

Zaid, 1999 ), apple (Stern et al.,
2006), peach {Agusti ¢t al., 1999),
cherry {Whiting and Ophardt, 2005),
citrus (Agusti ef al, 1995) and

loguat {Agusti et al, 2003).
Consumers also prefer large fruits,
making this a very important

marketing consideration and the
economic benefits from treatments
capable of improving average fruit
size are potentiaily very high.
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Several techniques were used to
improve fruit size of date palm; such
as hand bloom and fruit thinning
(Harhash, 2000; Al-Obeed et al,
2004, Al-Obeed ef al., 2005a,b and
Tavakkoli et af., 2006). However,
the cost of hand thinning and the
low potentiai for chemtcal bloom or
fruitlet thinning allow using that
fechnique.

Synthetic auxins are effective on
enhancing fruit growth (Faust, 1989
and Westwood, 1993). These auxins
are known by their ability to
increase the cell size (Arteca, 1996;
Westwood, 1993 and Davis, 2004),
which enhance fruit growth in
several fruit species such as citrus
{Agusti ef al., 1995), peach (Agusti
et al., 1999), loquat (Agusti er al.,
2003) and date palm (Shabana ez ai..
1998; Aljuburi et al., 2001a, b and
2003), The most studies mentioned
that a synthetic auxin is effective in

increasing  fruit  size  without
thinning.
Chemrt is immature green

colored stage of dates, which could
differentiate in sub-stages. The first
sub-stage is characterized by rapid
increase in fruit size and weight,
while fruit weight rate deereased in
the second sub-stage "Depressed
period" in comparison to the first
sub stage {Shabana er al, 1974).
Application' of naphthalene acetic
acid (NAA) between 50 to 200 ppm
concentrations during the depressed
period of fruit growth = caused an
increase in fruit size and weight and
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improved fruit gquality in Zahdi
&Sayer cvs. (Shabana er of., 1976);
in Khenazi cv.{ Shabana et al., 1998
and Aljuburi er af., 2001b ), in
Barhee cv. (Aljuburi et al,, 2001a)
and in Khadrawy cv. (Aljuburi e al.,
2003) znd Shahani cv. (Aboutalebi
and Beharoznam, 2006).

The aim of this work was to study
the improvement possibility of fruit
quality in Barhee and Shahl date
paim cultivars by treatments with
naphthalene acetic acid (NAA) after
fruit set.

2. Materiais and methods

An experiment was carried out
during two successive growing
seasons of 2005 and 2006. Five
sclected female uniform  date
palmsw (Phoenix dactylifera 1..) of
Barhee and Shahl cultivars, grown
in the Agricultural Experimental and
Research Station (Deyrab). Faculty
of Food and Agricultural Sciences —
King Saud University, Riyadh were
used. The trees are grown in sandy
soil at 10 m apart. All palms were at
similar age (15 years old), uniform
in growth and subjected to the same
management and cultural practices.
The tree bunches were pollinated
from one male tree by placing 10
fresh male strands on female flower
clusters center in both seasons. After
the complete fruit set, the number of
bunches was adjusted to 10 bunches
per tree for both cultivars. The leaf
bunch ratio was maintained at 9: 1.
Naphthaleene acetic acid treatments
were arranged in a completely
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ranaomized block design and each
treatment was replicated ten times.
For each treatment, two bunches per
tree were used. The treatments were
as follows: Contro! (water) and 50,
100, 150 and 200 ppm Naphthaleene
acetic acid (NAA}. Bunches at laie
chemri stage, which physiologically
known as a depressed period, were
sprayed once 10 weeks after
pollination. Spraying was done in
early morning with a plastic hand
sprayer for each of the
abovementioned treatments. A non-
ionic wetting agent (Tween 20
surfactant) at 0.01% was added to all
treatments. Control bunches were
sprayed with distilled water and
tween 20. Bunches were isolated
against  contamination  during
spraying by polyethylene bags.

At the end of Bisir stage
{maturity stage), bunch weight was
recorded and 50 fruits per bunch
were randomly collected and
immediately transported to the Fruit
Laboratory of the College of Food
and Agricultural Sciences for quality
measurements, Fruit  and seed
weight (g), size (cm®), height and
diameter (cm) were recorded. The
moisture percentage was determined
in fruit flesh. The percentage of total
soluble solids (TSS) was determined
in fruit juice using BRX-242 digital
refractometer. Titratable acidity was
determined in juice by titrating with
0.} N sodium hydroxide in the
presence of phenolphthalein as an
indicator and results were expressed
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as a percentage of maleic acid
(A.O.AC., 1985). Reducing, non —
reducing and total sugars were
determined according to A.O.A.C.
(1985). Statistical analysis was
performed with SAS software (SAS
[nstitute, 1988).

Results and discussion
1- Bunch weight

Bunch weight of Barhee and
Shahl date palm cvs. as affected by
NAA treatments during 2005 and
2006 seasons is illusirated in Tables
(1&2}. Resuits indicated that NAA
application significantly increased
the bunch weight of both cultivars as
compared with untreated control in
both seasons. The highest bunch
weight values were obtained with
NAA at 150 and 200-ppm of Barhee
and Shabl cvs. treatments in both
seasons. Treatments of 150 and 200
pinm of NAA were not significantly
different in their effects on the
bunch weight. The increment in
bunch weight may be attributed to
the increase in fruit weight (Tables
1&2).These results are in agreement
with those obtained by Shabana ¢t
al., 1976; Shabana et al, 1998,
Aljuburi et al., 2001a&b, Aljuburi et
al, 2003,  Aboutalebi and
Beharoznam, 2006) on several date
palm cultivars.

2- Fruit physical properties:

Data presented in Tables (1&2)
show that NAA  treatments
significantly increased the average
of Barhee and Shahl cvs. fruit
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weight over control in 2005 and
2006 seasons. These increases in
fruit weight of Barhee cv. over the
control were 13.14, 19.42, 27,91 and
26.96 % in the first season for 50,
100, 150, 200 ppm NAA treatments,
respectively. The corresponding
values for the sccond season were
13.43, 20.70, 2747 and 25.80%
respectively. Whereas the increment
percentages in fruit weight of Shahl
cv. over control were 13.87, 14.55,
39.08 and 31.72% in the first season
for 50, 100, 150, 200 ppm NAA
treatments,  respectively.  The
corresponding values for the second
season were 20.13, 35.46, 49.82 and
37.19% respectively. The highest
fruit weight values were obtained
with NAA at 150 and 200 ppm
treatments for Barhee cv. and 150

ppm treatment for Shahi cv,
Naphthaleene acetic  acid
treatments significantly increased

the fruit size of Barhee and Shahl
cvs. compared to the control during
2005 and 2006 seasons (Tables
1&2). The trend was found to be the
same as in fruit weight. Maximum
increase in fruit size was obtained at
concentration of 150 and 200 ppm
NAA treatmenis of Barhee cv. and
[50 ppm treatment of Shah! cv.

Significant increases in  fruit
height of Barhee and Shahi cvs.
were recorded in all NAA treatments
as compared to untreated control in
both seasons (Tables 1&2). These
increases were higher when 150 and
200 ppm of NAA treatments. A
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similar trend was noted with fruii
diameter in both cultivars and
$E€AS0NS,

Regarding the secd weight per
fruit of Barhee and Shahl cvs. itwas
not significantly affected by NAA

freatments during both scasons
{Tables 1&2).
Values of flesh  weight

percentage of Barhee and Shahl cvys.
followed a similar trend that seen in
fruit weight in both seasons (Tables
1&2). It means that, NAA at 150
ppm significantly increased the flesh
weight per fruit as compared with
the control.

Results also indicated that the
synthetic growth regulator NAA
might be used for improvement of

various important fruit
characteristics, when the fruits
treated at depressed period of
growth. Application of NAA

increased fruit size, due to the
enhanced strength of the sink for
carbohydrate (Stern et al., 2000).The
increase in cell size following auxin
application possibly indicates its
ability to mobilize carbohydrate
uptake and thus enlarge the cells
considerably. Another possibility is
that the auxins increase the elasticity
of the cell wall, thereby enabling its
enlargement (Arteca, 1996). As a
result of cell enlargement the rate of
fruit growth, eventually leading to
an increased yield of large fruit. Our
results emphasized the previous
findings since the treatment of 150
ppm NAA applied to the Barhee and
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Shahl cvs. significantly increased
the yield of large fruit . These resuits
are in harmony with the findings of
many workers tor several date
cultivars (Shabana et af., 1976;
Shabana et al., 1998, Aljuburi et al,,
200la&b, Aljubun et al, 2003,
Aboutalebt and Beharcznam, 2006).
They found that NAA increased date

fruit growth and improved fruit
physical properties. The same
phenomenon was recently reported
by Stern et al., (2007} in plum. They
found that NAA stimulate cell
enlargement in the fruit mesocarp,
which in turn, caused improvement
in fruit size and total yield.

Table{1): Effect of NAA application on bunch weight and fruit physical
characteristics of Barhee and Shahi date palm cultivars during

2005 season.

Bunch weight and fruit physical characteristics

Treatmenty Bunch | Fruit | Fruit | Fruit | Fruit | Seed Flesh
| weight | weight | Size | height | diameter | weight | weight
L IKg (@  {(em3)!mm) |(mm) | (%)
, Barhee cv. .
Control 11543 | 860 | 854 3043 2244 | 103 | 88.02
50 ppm 1 f 3
NAA | 13.87 973 970t 31.80 2392 1.12 88.49
0ppm 1o o 7 7 ] 3 ]
NAA 15.50 16270 11200 3212, 23.21 1121 89.10
150 ppm - 7
NAA 17.70 11.00 ] 11.90] 33.45 24.67 1.02 90.73
200 ppm - "
NAA 17.57 10.92 | 12.05] 33.33| 24.86 1.07 | 90.20
LSDq gs 1.23 045 1 0.64 1.19 1.12 N.S 0.96
Shahi cv.
Control | 8.00 : 1031 1062] 3024 2398 | 099 | 9040
50 ppm - " E
NAA 10.63 11.74 | 12.08| 3430 2429 G94 | 91.99
100 ppm ,
NAA 13.71 11.81 ] 1253} 3495 2530 .o 91.45
150 ppm n 12 n
NAA 16.50 1434 1576 37.33 25.74 0.96 9331
200 ppm | ,
NAA 16.10 13.58 | 14.70) 37.37 26.50 .95 93.00
 ISDyys | 163 | 061 | 078] 124] 080 | NS | 086
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Table(2): Effect of NAA application on bunch weight and fruit physical
characteristics of Barhee and Shahl date palm cultivars during

2005 season.
Bunch weight and fruit physical characteristics
Treatments "gunch ™ | Frut | Fruit | Fruit | Fruit Sced | Flesh
weight | weight | Size height | diameter | weight | weight
(Kg (® (cm3) (mm}) (mm) @® (%)
Barhee cv.
Control | 13.15 | 990 | 963 | 2968] 2333 | 108 ] 85.10
Sgiim 1455 | 1123| 1204 3196| 2402 | 110 | 9020
100ppm 1 16os | 1195 | 1175] 3226| 2438 1 109 | 9088
NAA

150 ppm
NAA 18.12 1262 | 13.20f 3340 25.56 1.9 91.36

200 ppm
NAA 17.80 1246 1 12.88 34.30 25.12 1.08 91.33

LSDss | 142 | 055 | 096 131 108 | NS | 099
Shahl ¢cv.
Control | 786 1 1108 1174] 33341 2492 | 100 9097
50 ppm -
0o 1045 | 13311 1354] 3584 2676 | 103 | 9226
100ppm | 4509 | 1s501| 1504| 3703 2877 | 108 | 9280
o . . . . .
130ppm | Lccr | 1660 | 1784] 3863 2848 | 112 | 9325
NAA : : ' :

200 ppm . "
NAA 16.15 15.20 16421 37.83 27.29 1.03 93.22

LSDq 05 1.72 0.83 1.29 1.42 1.04 N.S 117
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3- Fruit chemical properties:

It is obvious from Tables (3&4)
that the moisture percentage in the
fruit flesh of Barhee and Shah! cvs.
was significantly affected by NAA
treatments in both seasons. The
untreated control gave the lowest
percentage of moisture percentage
compared to NAA treatments of
Barhee and Shah! cvs. in both
seasons

Results shown in Tables {3&4)
illustrate that the total soluble solids
(TSS) in fruit juice of Barhee and
Shahl cvs. were significantly
decreased by NAA treatments in both
seasons {Tables 3&4). Naphthaleene
acetic acid at 150 and 200 ppm
treatments decreased TSS in fruit
juice of Barhee and Shahl cvs. as
compared to the control in both
seasons.

The acidity percentage of Barhee
fruit was not significantly affected by
NAA treatments in both seasons
(Tables 3&4). However, a significant
decrease was recoded in Shabl fruit
by NAA treatments in both seasons.
The highest fruit acidity percentage
in fruit juice was recorded in the
control of Shahl cv. in both seasons
as compared with NAA treatments.

Percentages of total and reducing
sugars in fruit juice decreased
significantly by NAA treatments of
Barhee and Shahl ¢vs. compared with
the control in both seasons. The
highest contents of total and reducing
sugars in fruit juice were in the
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control. On the other hand, the
concentrations of 150 and /or 200
ppm NAA decreased the total and
reducing sugars in fruit juice of
Barhee and Shah! cvs. in both
seasons. However, the non-reducing
sugars percentage in fruit juice of
Barhee and Shabl cvs. were not
affected significantly in fruit juice of
Barhee and Shahl cvs. in both
seasons (Tables 3&4). The lowest
contenis of TSS, total and reducing
sugars in fruit juice of Barhee and
Shahl cvs., which has been treated by
NAA  application. This could
attribute to the dilution effect of
increase in fruit weight and size and
high vield per bunch (Table 1&2). In
addition, an increase in the moisture
percentage occurred(Tables 3&4).
These results are in agreement with
those obtained by Aljuburi et al.
(2001a&b), Aljuburi er af. (2003) and
Aboutalebi and Beharoznam (2006).

Regarding the effect of NAA
treatments, data of both seasons
indicated that the highest values of
fruit yield and quality were obtained
with NAA at 150 and 200-ppm
concentrations.  Thus, i is
recommended to spraying the
bunches during depressed period of
fruit growth with 150 ppm NAA to
obtain best yield with high fruit
physical characteristics  (weight,
volume, height, diameter and flesh %
) which affected TSS and sugars
contents of Barhee and Shahl date
palin cultivars .
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Table(3): Effect of NAA application on fruit chemical characteristics of
Barhee and Shahl date palm cultivars during 2005 season.

Fruit chemi.al characteristics 7‘
1
Treatment Flesh | TSS I Acidity | Reducing | Non- T Total
maoisture | (%} bo{%) Sugars reducing | sugars
. (%) | ‘. I (%a) | sugars | (%) |
j s . [ (%) {
) Barhee cv. 3 l
Control 6537 | 30.72 0.44 19.04 820 | 2724
50 ppm NAA 66.37 | 30.16 0.45 18.86 8.17 27.03 |
| 100 ppm NAA 70.67 { 30.40 .39 18.78 7.73 26.74 |
150 ppm NAA | 6929 | 27.44 0.40 | 1664 7.53 24.17
200 ppm NAA 71.61 | 27.84 0.41 16.86 7.80 24.66
LSDy s 1.90 1.63 NS | 1.18 N.S 2.02
Shahl cv,
Control 63.69 | 23.52 0.53 14.60 630 | 2090
| 50 ppm NAA 7271 | 2248 0.44 14.34 6.10 | 20.44
100ppm NAA | 7398 | 21.56 0.39 14.10 5.98 20.08
[S0ppm NAA | 7443 | 1965 039 11.27 5.07 17,34 |
200 ppm NAA 7472 1 16.40 034 | 1131 5.72 17.03
LSDg s 2.28 1.70 0.08 | 1.32 NS | 186
Table(4): Effect of NAA application on  fruit chemical physical
characteristics of Barhee and Shah! date palm cultivars
during 2006 season, )
{ {7 Fruit chemical characteristics
‘ _
i Flesh | TSS Acidity | Reducing | Non- ! Total
Treatment moisture ! (%) (%) v sugars ¢ reducing | sugars
(%) (%) sugars (%)
- (%) L
Barhee cv.
Control Fo67.02 ] 2852 0.45 1789 | 838 26.27
50ppmNAA | 68531 2830 0.38 17.74 7.88 25.62
100 ppm NAA 70.67 | 27.24 0.37 17.79 7.73 25.52
150 ppm NAA 7185 | 2552 040 | 1530 | 762 | 2292 |
200 ppm NAA 71.87 ] 2584, 043 | 1556 ; 7.72 ; 2378
LSDos 2.02 169 | NS | 128 | NS [ 196
[ Shahl cv. 3
Control [ 6544 24421 052 [ 1390 | 766 | 2156
S0ppmNAA | 7321 [ 2346 047 1384 | 7.0 | 2095
100 ppm NAA | 7335 | 2155 | 0.37 1310 ¢ 7.5 2025
150 ppm NAA | 75.54 | 20.59 0.38 10.47 7.39 17.86
200 ppm NAA | 74.92 | 2028 0.33 1051 | 7.54 18.05
LED, 45 [ 218 1.46 0.05 | 122 1 NS T 177
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