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ABSTRACT

An experiment was conducted to investigate the effects of naphthalene acetic acid (NAA),
naphthaleneacetamide (NAD) and 2,4-dichlorophenoxyacetic acid (2,4-D) on quantity and quality of
‘Shahani’ date. Twenty four 15-year-old ‘Shahani’ date palms were selected for the experiment in a
commercial orchard in Jahrom, Fars province. Fruit bunches on the selected trees were treated with NAA
(0, 40, 60 mg I'"), NAD (0, 80, 120 mg I') and 2,4-D (0, 10, 20 mg I"). NAD at 80, 120 mg [
significantly increased weight, length, diameter and pulp weight of fruit during khalal and tamer stages.
NAA at 40 and 60 mg I'' and 2,4-D at 10 and 20 mg I also increased length and diameter of fruits at
khalal and tamer stages, but NAA was more effective than 2,4-D in improving fruit characteristics.
In general, NAA, NAD and 2,4-D delayed fruit ripening up to 17 d and reduced total soluble solids (TSS)
particularly at higher concentrations.
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INTRODUCTION

‘Shahani’ date palms are extensively grown in Fars province of Iran. Although this cultivar has
excellent fruit quality, it ripens very late and is severely damaged by early autumn rains. It is a semi-dry
date and can be stored for a relatively long time.

The effect of plant growth regulators on date fruit development has been studied only to a small
extent. Early studies examined the effects of application of different synthetic auxin-type substances at
pollination time or 1 or 2 weeks after pollination (4, 5). A concentration of 10 mg 1" indoleacetic acid
(IAA), gibberellic acid (GA;) and 6-furylaminopurine plus gibberellic acid (BA+GA;) significantly
increased the weight of fruit, length of fruit and formation of seedless fruit (3). Application of
naphthalene acetic acid (NAA) at 10, 20, 40 and 60 mg I' 15 to 16 weeks after pollination to immature
‘Zahedi’ date palm fruits caused an increase in fruit size and weight. NAA at 40 and 60 mg I'' increased
fruit size, weight, volume and pulp to seed ratio (10). Treating fruits at the same stage with gibberellic
acid (GAs) at 100 to 500 mg "' induced the same effects on fruit size, pulp-to seed weight ratio and delay

in ripening (7, 8, 10).
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Several studies have been conducted to determine physiological stage of fruit development
responsive to the application of growth regulators. A physiologically active stage known as the *depressed
period’ during the early second sub-stage of chimri stage was found in ‘Zahedi’ and ‘Sayer’ date palm (1,
2).

The purpose of this study was to evaluate the effects of synthetic auxins on various important fruit

characteristics (size, weight, quality and ripening) of *Shahani’ date palm.

MATERIALS AND METHODS

Experiments were conducted on ‘Shahani’ date (Pheonix datylifera L.) in a commercial orchard
in Jahrom, Fars province (198 km south of Shiraz).

Twenty four 15 year-old uniform trees were selected and fruit bunches on selected trees sprayed
with NAA (0, 40, 60 mg I'"), NAD (0, 80, 120 mg I') and isopropyl ester of 2,4-D (0, 10, 20 mg ™4
and 8 wk after pollination in 1996 and 1997. Growth regulator solutions were applied to the fruits in the
morning with a one-liter plastic sprayer. The control fruit bunches were sprayed with distilled water. A
factorial experiment in a randomized block design was used in this experiment. Each growth regulator
was applied in three concentrations to three fruit bunches on each tree and replicated 4 times. Four
blocks were used in this experiment and each block consisted of three trees.

At harvest time, fruit were sampled at khalal and tamer stages and length (L), dimater (D),
length/diameter ratio, pulp weight and total soluble solids (TSS) of fruit at both stages were measured
for 10 fruits. Also L/D ratio of seeds of 10 treated fruits were measured.

Analysis of variance was conducted by using MSTATC statistical software and treatment means

were compared using Duncan’s multiple range test (DMRT).

RESULTS
Effects on Fruit Characteristics at Khalal Stage 1996 and 1997

In both years of the experiment, application of growth regulators significantly increased fruit
weight. Weight of 10 non-treated fruits was 127.6 and 128.20 g in 1996 and 1997, respectively. Treated
fruits with NAA at 40 and 60 mg I'' had significantly greater fruit weight and the difference was highly
significant at 1% level. 2,4-D at both concentrations also significantly increased fruit weight, although
less effective than NAA. NAD at 80 and 120 mg I significantly increased fruit weight at khalal stage in
1997 (Table 1 and 2).

The results of 1996 showed that the best treatment was NAD at 120 mg/l which increased fruit
length 11.11% during khalal stage (Table 1). Only in 1997, NAD increased fruit length significantly at
both concentrations (Table 2). NAA at 40 and 60 mg 1" effected fruit length more than 10 and 20 mg I
of 2,4-D treatments (Table 1 and 2). NAA at 60 mg I'' significantly increased fruit length in both years of
study (Table 1 and 2). 2,4-D at both concentrations affected fruit length, but less than NAD and NAA

{Table 1 and 2).
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Table 1. Effects of growth regulators on fruit characteristics measured for 10 fruits of ‘Shahani’ date
at khalal stage, 1996.

Treatment Fruit Pulp Seed
(mg 1) Weight Length Diameter ~ Weight Pulp/seed L/D ratio
(g) (cm) (cm) (g ratio
Control 127.6 et 475e 19.5d 117.0e I1l.0e 3.63b
NAA 40 1456 ¢ 5021 ¢ 2001 ¢ 1355¢ 13.4¢e 367ab
NAA 60 152.1 be 51.4b 2165b 142.1b 1431 b 38a
NAD 80 153.1 ab 51.3b 21.72b 143.0b 142b 3.7ab
NAD 120 1590 a 527a 22.7a 149.4a 156a 381a
24-D10. 138.9d 48.7d 2044 ¢ 128.7d 126d 3.7ab
24-D20 ° 147.0 be 498¢ 20.99 ¢ 136.8 ¢ 13.4¢ 3j8a

T Mean separation within columns by DMRT, 1% level.

Table 2. Effects of growth regulators on fruit characteristics measured for 10 fruits of ‘Shahani® date at
khalal stages, 1997.

Treatments Fruit Pulp TSS Seed
{mg 1 Weight Length Diameter Weight Pulp/seed (%6) L/D ratio
(g) (cm) (cm) (g) ratio
Control 128.2 ft 454 ¢ 19.6d 117.9f 11.4¢ 33.76a 363b
NAA 40 146.1d 50.15¢ 21.34 be 136.44d 14.1¢ 32440 39ab
NAA 60 150.8 e 5131b 21.6 be 141.3 be 148b 322 be 3.99%a
NAD 80 1549b 51.74 b 222b 154.0b 143 ¢ 31.81 be 3.77 ab
NAD 120 1599 a 52.84a 240a 1504 a 15.89 a Jld4dc 3.76 ab
24-D10 1383 ¢ 488d 24cd 1295 ¢ 12.79d 3244b 3.76 ab
24-D20 147.8 cd 50.15¢ 213 be 137.8 ¢d 13.97¢ 32,13 be 3.76 ab

‘+ Mean separation within columns by DMRT, 1% level.

The results of 1996 showed that fruits treat went with NAD at 120 mg I"' increased fruit diameter
16.2% (Table 1). Lowest fruit diameter was obtained by application of 2,4-D with only 4.7 % increase
compared to control. NAD at 80 mg I'' and NAA at 60 mg I improved fruit diameter at khalal stage by
11.2% and 10.9%, respectively (Table 1). The results of 1997 experiment were similar to those of 1996
experiment. Fruit treated with NAD at 120 mg I’ produced highest fruit diameter at khalal stage (24 mm)
and the lowest was in the 2,4-D treatments (20.41 cm) (Table 2). Similarly, time of application generally
influenced fruit diameter.

An increase in pulp weight in treated fruits was observed in 1996 and 1997. NAD at 120 mg 1"
significantly increased pulp fruit weight (Table | and 2). 2,4-D had the lowest effect on increasing pulp
weight of fruit at khalal stage, but still it was significant at 12 level (Table 1 an 2).

Treatments had different effects on pulp: Seed ratio. The best treatments were NAD at 80 and 120
mg I'' which significantly increased pulp: Seed ratio in 1996 (Table 1 and 2). NAD at 120 mg I"' resulted
in 41.12% increase in pulp: Seed ratio during the khalal stage (Table 1),

Total soluble solids (TSS) content of the treated fruits was lower than untreated fruits at khalal
stage (Table 1 and 2). A significant reduction in TSS occurred at’khalal stage in fruits treated with NAD
at 120 mg I (Table 2). 193
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Effects on Fruit Characteristics at Tamer Stage. 1996 and 1997

Fruit weight at tamer stage significantly increased by the application of treatments in both years
of study. The differences between treatment means were significant at the 1% level. NAD at 80 and
120 mg I"' resulted in 25.9% and 31.4% increases in fruit weight during the tamer stage (Table 3).
NAA at 60 mg I"" increased fruit weight up to 22.2% (Table 3). NAA at 40 mg I and 2,4-D at 20 mg
I" were also effective in improving fruit weight at tamer stage (Table 3). The same results were
obtained in 1997 (Table 4). The effects of treatments on fruit length and diameter at tamer stage had
the same trend as khalal stage. NAD at 80 and 120 mg I increased fruit length at tamer stage up to
13.2% and 17%, respectively (Table 3). 2,4-D at 10 or 20 mg I"" had the lowest effect on fruit length
(Table 3). The results of 1997 were similar to 1996 (Table 4).

Treated fruits with NAD at 80 and 120 mg I'" and NAA at 60 mg I in comparison to control
increased pulp weight at tamer stage up to 45.5%, 52.6% and 40.5%, respectively (Table 3). The
lowest increase of pulp weight was in the 2,4-D at 10 mg I treatment. The results of the experiment
in 1997 were the same as 1996 (Table 4). In both years of study the effects of treatments on pulp
weight at tamer stage were the same and NAD and NAA significantly increased pulp weight at 1%
level (Table 3 and 4).

Treatment effects in both years had a significant effect on pulp: Seed ratio. NAD at 120 mg I
in both years of study increased pulp: Seed ratio at tamer stage (Table 3 and 4).

Total soluble solids content of treated fruits at tamer stage were generally lower than control
and the results were the same in both years of study (Table 4). The lowest TSS was found in fruits
treated with NAD at 120 mg 1" (Table 4).

Length: Diameter ratio (L/D) of seeds were increased with NAD at 120 mg/l (Table 3 and 4).
Generally, all synthetic auxin compounds delayed .fruit ripening and the longest delay in ripening of
fruits occurred in fruits treated with NAD (17 days) and the shortest belonged to the NAA and 2,4.D
treatments (12 days) (Table 3 and 4).

DISCUSSION

It is shown that the enhancement of fruit size and weight by synthetic auxin-type substances may be
due to the increase in cell size and/or cell number of treated fruits (1). As a result of the increase in
cell size more water and mineral compounds can enter the cells of the date fruits, thus reducing total
soluble solids (6). In this study, significant reduction in total soluble solids occurred at the tamer stage
in fruits treated with NAD at 120 mg I''. The reduction of total soluble solids was probably due to
increasing in moisture content of fruits at tamer stage (10). Treatments that significantly increased
pulp weight and pulp: Seed ratio particularly during the tamer stage were useful because they are
producing edible portion of fruits (10). Our results also indicated that an increase in length of fruits at
all stages of maturation was accompanied by a corresponding increase in diameter. Application of

synthetic auxin was found to delay ripening of ‘Shahani’ date at least by 20 days.
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