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ABSTRACT : :

This investigation was camied out during 2001 and 2002 growing seasons on
Sultani fig trees, grown in a calcareous sandy loam soil in Burg El.Arab region (about 60
Kilometers west of Alexandria), aiming to study the effect of foliar sprays with Gibberellin
and a mixture of chelated (Fe, Zn and Mn) alone or in combination on fruit set, leaf mineral
content, yield and fruit quality. Results revealed that, Gibberellin alone or with a mixture of
chelated (Fe, Zn and Mn) treatments increased significantly fruit set. Yield as weight or
number of fruitsitree, as well as fruit quality (average fruit weight, fruit diameter, fruit iength,
TSS, acidity, V.C. and total sugars) were, generally, improved under all treatments as
compared with the control. Gibberellin alone or with a mixture of chelated (Fe, Zn and Mn)
when applied to foliage caused a pronounced increase in leaf N, Fe, Zn and Mn content,
while leaf content of P and K decreased in both experimental seasons. Application mixture
of (Fe + Zn + Mn) at 0.05% + GA, at 10 ppm was more effective compared to cther

treatments in both seasons.

INTRODUCTION
The figs, Ficus carica, L. is considered one of the important
commercial fruit trees which grow successfully in Egypt and their fruits are
from the most popular for local consumption. The total area of fig orchards
increased to 75621 feddans and the total annual production was about
194631 tons of fresh fruit in Egypt in 2002 (according to the statistics of
Ministry of Agriculture and Land Reclamation in 2002). More than 80 % of
the new established fig orchards was along the north western cost of Egypt
and it considered the main area of fig production (New cultivated area)
where the “Sultani” variety is the most widely grown and it is main crop
ripens from early July to November (Rokba ef al,1985). At these new
cultivated regions, Sultani cultivar suffers from several factors, which affect
its production. The first consideration is calcareous soil conditions and high
PH value that causes a precipitation of Fe, Zn and Mn in an unavailable
form for plants. Thus, foliar application seems to be valuable in correcting
the widespread occurrence of certain micronutrient deficiency symptoms
(Marschner, 1995 and Taiz and Zeiger, 1998). The second point, to note is
that maturation of fig fruits begins in some areas later than the others. This
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problem decreases the profitability of fig during early season. Experiments
showed an increase in fruit set and yield when gibberellic acid was applied
to flower clusters {Crane and Grossi, 1960). Therefore the growers try to

spray some growth regulators such as Gibberellin (GA, i.e. Berelex) which

is the most isomer widely used, as others are more expensive and less
stable.

Many investigators have been carried out in Egypt concerning the
effect of microelements spray on deciduous fruits Warner and Proebsting
(1958) and keleg et al. (1981) on fig, El-Gazzar et al. (1979) and El-
Shobaky ef al. (2001)on grapes, Keleg et al. (1979) on almond, Awad and
Atawia (1995a&b) and Kabeel ef al. (1998) on pears, EI-Shazly (1999) and
El-Seginy et al. (2003) on apples.

As for the effect of growth regulator spray, many investigation on
some fruit crops were accepted from Crane and Grossi (1960), Crane et al.
(1970) and Rabie (1991) on figs, Makarem and Mokhtar (1996), EI-Seginy
et al. (2003) on apples, Mokhtar and Khalil (1998) on plums and El-Seginy
and Khalil (2000) on pears. '

Therefore, the present study was carried out to evaluate the effect

of foliar spray of chelated Fe, Zn and Mn and/or Gibberellin (GA;i.e.

Berelex) on fruit set, yield, fruit quality and leaf mineral content of Sultani fig
trees grown in a calcareous soil. |

MATERIALS AND METHODS

The present study was carried out during 2001 and 2002 growing
seasons, on 16 years old Sultani fig trees, grown in a calcareous sandy
loam soil in Burg El Arab region, about 60 kilometers west of Alex. and
spaced at 5x5 meters apart. Soil characters are listed in Table(1).

All trees in this orchard were annually fertilized with 20 m®/feddan of
organic manure in December, 1.5 kg/tree ammonium sulfate (20.5% N) in
two equal doses in March and April, 1 kg/tree calcium super phosphate
(15.5 % P,0;) in March and 0.5 kgftree potassium sulphate (48 % K,0) in
three doses in March, April and June. All trees received the same normal
cultural practices commonly adopted in this orchard.

The selected trees were nearly similar in vigor and free from any
pathogens. The trees sprayed with different treatments in the two seasons,
as follows: -

T, : Foliar spray with water only {control).

T, : Foliar spray with a mixture of chelated (Fe*+ Zn**+ Mn***) at 0.025 %.
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. Foliar spray with a mixture of chelated {Fe +Zn + Mn) at 0.05 %.

: Foliar spray with GA, at 10 ppm.

: Foliar spray w:th mixture of chelated ( Fe +Zn +Mn ) at 0.025 % + GA,
at 10 ppm. .

T, : Foliar spray with a mixture of chelated ( Fe + Zn + Mn) at 0.05 % +

GA,; at 10 ppm.

*Fe- EDDHA (6% Fe), **Zn- EDTA (14 % Zn) and ***Mn- EDTA (12 %
Mn).

S

Trees were sprayed with the above treatments, three times, at full
bloom, after fruit set (fruit diameter 2 cm) and after one month of fruit set.
Foliar sprays were applied using a hand pressure sprayer. Triton B
emulsifier at rate of 0.2 % was used as a surfactant. Each tree received 5
liters spraying solution.

Twenty four trees, as uniform as possnble were selected for the
present study. The treatments were applied and arranged in a randomized
complete block design. Each treatment included four replicates with one
tree for each replicate. The following parameters were determined in the
two successive seasons: .

1- Fruit set: Two main branches from the two directions (east and
west) on each tree were chosen and tagged in the first of April of the
two experimental seasons. The number of the flowers was recorded
and then set fruits on the selected branches were counted to calculate
the percentage of fruit set.

2- Leaf mineral content: At the beginning of August of both seasons,
samples of & leaves per tree were taken at random from the
previously tagged branches of each tree. Leaf samples were washed
with tap water, rinsed with distilled water and oven dried at 70°c to
constant weight and then ground. The ground samples were digested
with sulfuric acid and hydrogen peroxide according to Evenhuis and
DeWaard (1980). N and P leaf contents were colorimetricaliy
determined according to Evenhuis (1976), and Murphy and Riley
(1962), respectively. K content was determined against a standard by
Flame Photometer. Fe, Zn and Mn leaf contents were measured by
Atomic Absorption Spectrophotometer.

3- Yield and fruit quality: The total yield of each tree was calculated
using the average fruit weight in Kg and the total number of fruits per

Vol. 11 (3), 2006 569



J. Adv. Agric. Res. ( Fac. Agric. Saba Basha)

tree. The number of fruits per each experimental tree was counted on 8
July in both seasons,

At harvesting time, on mid July, of both seasons, eight fruits were
taken at random from each tree to determine fruit quality (average
fruit weight (gm), diameter and length). In fruit iuice of each fruit
sample, total soluble solids (TSS) percentage was determined by a
hand refractometer, the percentage of acidity was measured
according to A:O.A.C (1980). Vitamin C was determined by titration
with 2,6- dichloropheno! indophenol blue dye and expressed as mg
vitamin C/100ml juice. Total sugars in the fruit pulp tissues, were
determined by phenol sulfuric method according to (Dubois et al,,
1956).

Data were statistically analyzed according to Snedecor and
Cochran (1990), and L.S.D. test at 0.05 levels was used for
comparison between treatments.

RESULTS AND DISCUSSION
Fruit set and yield: |

Data concerning the effect of treatments on fruit set and yield during
the two experimental seasons are showed in Table {(2).

The tabulated data indicated that, in the first season, fruit set percentage
was increased significantly only in all treatments containing GA,;. In the
second season, however, this percentage was significantly increased as
response to both chelated mixtures whether alone or in combination with
GA, when compared with the control.

These results may be due to the effect of plant hormones, i.e. GA,
which could lead to an increase in fruit set for deciduous trees (Crane and
Rene, 1949) on figs and (Makarem and Mokhtar, 1996) on apples. In
addition, micronutrients deficiency causes a great disturbance in the
physiological and metabolic processes in the plant ( EL-Gazzar et al.,
1977). Therefore, spraying Sultani fig trees by GA, and micronutrient
elements gave relatively the best resuits. In general these results are in line
with those reported by Keleg ef al. (1981) on figs, EL-Gazzar et al. (1979)
on grapes, Awad and Atawia (1995b), Makarem and Mokhtar (1996),
Kabeel ef al., (1998), Ei-Seginy and Khalil (2000), El-Seginy et al. (2003)
who worked on pears and apples.

Results as shown in Table (2) revealed that, GA,treatments,

whether alone or in combination with chelated mixtures, increased yield,
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expressed as number or weight of fruits per tree and the differences were
significant when compared with the control, on the other hand, spraying

chelated mixtures alone, gave no clear effect. GA, plays a major role in

enlarging fruit size (Wiltank. and Krezdorn, 1969). Moreover, chelated Fe,
Zn and Mn has an important function in enzymatic systems and chlorophyll
formation which is responsible for photosynthesis (Mengel and Kirkby,
1987). Also, the improvement of yield as results of Zn sprays may be
explained by the fact that Zn plays a role in tryptophan synthesis which is
the precursor of endogenous natural hormone (IAA) which is necessary for
all plants metabolic processes ( Price, 1970). Also, (Jyung et al., 1975)
stated that Zn has a possible role in plant metabolism involved in starch
formation.

In general these results are in harmony with those obtained by
Keleg et al. (1981) on fig, Sourour (1992) and El-Seginy et al., (2003) on
apples, Bacha et al., (1995) on grapes and Awad and Atawia (1995a) on
pears. They stated that foliar spray of Fe, Zn and Mn increased the total
yield of studied fruit trees. Also, Rabie (1991), Makarem and Mokhtar
(1996) and El-Seginy and Khalil (2000) and El-Seginy et al. (2003) reported
that foliar spray of GA, increased the fruit set, fruit weight and therefore

increased the yield.
Leaf and mineral content:

It is clear from the data in table (3) that leaf N content was
increased while leaf K was decreased as a result of spraying with

GA , whether alone on in combination with different chelated mixtures when

compared with the control. Phosphorus concentration, however, decreased
significantly due to all treatments applied. As for microelements
concentration, the data revealed that the concentration of Zn, Fe and Mn
was increased in all spraying treatments. These results may be due to

thatGA; may intensifies an organ ability to function as a nutrient sink

(Addicott and Addicott, 1982). In addition the effect on plant nutrient status
resulted from spraying different solutions might be attributed to quick
absorption via leaves and the limited loss of the nutrients when they were
sprayed (Marschner, 1995). As for the reduction in leaf P content might be
attributed to the antagonism between Fe and P (Nawar 1991). These
results agreed to some extent with Keleg ef al. (1981), Rabie (1991),
Sourour (1992), Awad and Atawia (1995a), Kabeel et al., (1998), EI-Shazly
(1999), El Seginy and Khalil (2000), El-Shobaky et al., (2001) and El-
Seginy et al. (2003) who worked on deciduous fruit trees.
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Fruit quality: v
~ The results in Table (4) showed that, fruit weight, diameter, length,
vitamin C, TSS and total sugars were increased by GA, alone or combined

with two concentrations of microelements compared to the control in both
seasons. Acidity, however, showed an opposite trend. These results
agreed with those obtained by Crane and Grossi (1960), Hirai et al. (1966),
El- Kassas (1976), Phad et al. (1980), Amin (1987) and Rabie (1991) on fig
fruits. They found, in general, that all the properties of fruit quality were
improved when sprayed with GA;as compared with the control. The
results also indicated that chelated mixture at 0.05 % had a positive effect
on fruit acidity in both seasons and on fruit TSS in the second season only.
These results were in line with Warner and Proebsting (1958) and Keleg et
al. (1981). In general, the highest significant value of fruit quality was from
trees treated with ( Fe, Zn, Mn) at 0.05 % + GA; 10 ppm in both seasons.
However, spraying experimental trees with a separate mixture of (Fe, Zn,
Mn) at 0.025 % is lower value. These findings agreed with those found by
El-seginy and Khalil (2000) on pears and El-Seginy et al., (2003) on apples.

CONCLUSION .
The obtained résults in the present research strongly suggest that

fQIiar application of Sultani fig trees with GA, and/or chelated (Fe, Zn and

Mn) is recommended to increase fruit set , yield quantity and fruit quality of
trees grown in calcareous soil. Therefore; it may be recommended inserted
these nutrients and plant hormone in the fertilization program of Sultani fig.
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Table(1): Soil analysis of the experimental orchard.

Soil Total Soluble cations and anions meq/100g soll DTPA-extractable
EC oM. ma/kg
depth Texture  PH psim CaCo %
fem) : ’ Na* K* Ca* Mg™ CI° Co; HCo; Fe Zn Mn
0-20 Sand 8.04 23.02 50.2 052 287 04157 127 0.35 110 041 12.7 0.38 0.29 046
30-60 L °an¥ 792 258 51.3 054 335 0063 133 090 155 034 52.8 037 028 044
_ 60-20 802 245 532 0.55 2.87 0.094 13.3 050 090 082 132 033 0.28 041

Table(ziﬁ Effect of foliar applications of mlcronutr]ents and/ or GA,on fruit set and yield of éultanl fig
trees during 2001 and 2002 seasons. ' '

Treatments Frui set % No. of fml%id me&gmee

2001 2002 2001 2002 2001 2002
T} : Controt- 1172 1300 226 229 1511 1644
T,: (Fe +2Zn + Mn) at 0.025 % 1228 1555 228 230 1533 16.56
T3: (Fe +2n+Mn)at0.05% 1255 1585 220 231 1545 1667
Ty: GA; at 10ppm 1874 1741 245 246 17.22 1855
Ts:(Fe+2Zn+Mn)at0.025%+ GA, at10ppm 17.00 1800 252 254 18.00 19.22
Ts:(Fe+2Zn+Mn)at0.05%+GA;at 10ppm 1882 1900 261 263 19.00 20.32
L.S.D. 21 0.05 231 232 14 13 164 074
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Table(3): Effect of foltar applications of micronutrients and/ or GA; on leaf minera! contents of Sultani fig

trees during 2001 and 2002 seasons.

Treatments o NOB) PR K(%) Fe (pom) ___Znlpom) ___Mnippm)
2001 2002 2001 2002 2001 2002 2001 2002 2001 2002 2001 2002
T, : Control 148 151 048 019 109 115 8 90 22 23 19 20
T, : (Fe + Zn + Mn) 2t 0.025 % 156 166 015 016 108 114 100 102 28 28 23 24
T;: (Fe+2Zn+Mn) st 0.05 % . 481 175 047 047 107 112 104 {05 32 33 25 27
T,: GA,at 10ppm . 182 208 014 015 085 100 102 104 20 30 24 28
Ts: (Fe + Zn + Mn) at'o.ozs%»fGAsatwppni 211 232 015 016 088 101 107, 109 30 32 27 28
Tg : (Fe +2Zn + Mn) at 0.05 % + GA; at 10ppm 220 241 0.18 018 100 103 108 110 31 33 28 3
L.S.D. at 0.05 014 015 001 002 005 008 500 500 400 4 3 2
Tabla(4): Effect of foliar applications of micronutrients and/ or GA,on the frult quality of Sultani fig trees
during 2001 and 2002 seasons.
L Fru Fruit
Treatments Fruﬂ(:)algh! Df?;-;gter Lfgn“i'}"_‘ (:\E?O%‘fgl) Acidty (4)  TSS (%) T.ola(lsf)ugar
. : 2001 2002 _Z001_2002 2001 2002 2001 2002 2001 2002 2001 2002 2001 2002
" Ty: Control 4251 44.20 335 351 315 355 1.10 140 0.28 027 10.11 11.55 40.97 41,51
'Tz;(Fe+zn+Mn) at0.026 % 4331 4505 3.95 4.00 320 363 130 150 027 027 41.15 12.60 41.88 42.39
. Ty:(Fe+2Zn+Mn)at0.05% 4402 4558 422 443 354 400 140 150 026 025 11.40 13.02 41.92 42.41
- Ty: GAy at 10ppm 45068 47,35 4.46 4.82 477 4.85 2.00 210 025 022 12.05 11.85 43,88 44.72
. Ts:(Fe +2Zn+Mn) al0.026% +GAjal 10ppm  47.15 47.88 508 5.95 500 517 230 240 024 020 13.22 14.00 45.54 47.55
: Ts: (Fe + Zn + Mn) 21 0.05 % + GA , at 10ppm 48,00 48.08 B.66 6.70 550 567 250 280 022 0.19 132.77 14.60 46.50 48.00
L.8.D. 8t 0.05 224 140 098 084 094 091 033 020 0.02 002 1.37 148 218 107

(eysedq vqes U3y 0vd ) '$9Y LSV APY I
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