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ON FRUITING OF BARHY DATE PALMS GROWN UNDER UPPER EGYPT
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ABSTRACT

During 2014 & 2015 seasons, Barhy date Palms treated three times with salycilic acid,
cyanocobalamin (vitamin B;;) or glutamic acid each at 100 ppm. The target was elucidating the effects of
these materials on flowering, fruit setting, yield and fruit quality.

Treating Barhy date palms three times with salycilic acid, cyanocobalamin or glutamic acid each at
100 ppm caused a material promotion on the flowering, fruit setting, yield and fruit quality relative to the
check treatment. The best results were obtained due to using glutamic acid, cyanocobalamin and salycilic
acid, inascending order. Using all materials together gave the best findings.

The best results with regard to yield and fruit quality of Barhy date Palms grown under Upper Egypt
conditions were obtained due to supplying the Palms three times with a mixture of salycilic acid,
cyanocobalamin and glutamic acid each at 100 ppm.

Keywords: Barhy date palms, salycilic acid, cyanocobalamin, glutamic acid, yield, fruit quality.

INTRODUCTION

Recently, many attempts were accomplished for improving yield and fruit quality of Barhee date
palms by using non- traditional methods. Out of those methods, Out of those methods were the application of
vitamins, salicylic acid and amino acids. The stimulating effects of these antioxidants might be attributed to
their positive action on enhancing, cell division, the biosynthesis of organic foods , DNA , RNA, enzymes ,
vitamins and hormones as well as inhibiting the formation of reactive oxygen species that cause a great
damage on the permeability of cell walls and the death of plants (Oretili, 1987; Taiz and Zeiger , 2002 and
Hayat and Ahmed, 2007). Their positive action on controlling various disorders and enhancing the
tolerance of fruit crops to biotic and abiotic stresses did not leglect in this respect.

Previous studies showed that using salicylic acid ( Ahmed, 2011 ; Abd El- Rahman and El- Masry,
2012 ; Masoud and El- Sehrawy, 2012 and Ahmed, et al, 2014a); vitamins (Gad El- Kareem, 2012;
Rizk, 2013; Al- Wasfy, 2013 ; Osman- Samah, 2015 and Omar, 2015) and amino acids (Hasssn- Huda,
2014 ; Sayed- Ola, 2014 ; Ahmed, et al., 2014; Hassan, 2014 ; Ahmed et al., 2014b and Moamed, 2015).

The target of this study was examining the effect of spraying salicylic acid, vitamins Bi; and glutamic
acid on fruiting of Barhee date palms grown under Upper Egypt conditions.

MATERIAL AND METHODS

This study was conducted during 2014 and 2015 seasons on twenty- four 35- years old Barhee date
palms grown in a private orchard situated at Esna district, Luxor Governorate. The selected palms are grown
at 7x7 meters apart. These palms were produced via offshoots traditional methods. Pollination was carried
out by inserting five strands per each spathe after two days of female cracking and received the common
horticultural practices that already applied in the orchard. Number of bunches was adjusted to ten. Soil
texture was clay.
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This experiment included the following eight treatments:

1-  Control.

2- Spraying salicylic acid at 100 ppm.

3- Spraying vitamin B, at 100 ppm.

4- Spraying glutamic acid at 100 ppm.

5- Spraying salicylic acid + vitamin B, each at 100 ppm.

6- Spraying salicylic acid + glutamic acid each at 100 ppm.

7- Spraying vitamin B, + glutamic acid each at 100 ppm.

8- Spraying all materials together each at 100 ppm.

Each treatment was replicated three times, one palm per each. All materials were sprayed three times
before hand pollination, just after fruit setting and at one month later. Triton B as a wetting agent was added
to all solutions at 0.05 % spraying was done till run off.

Randomized complete block design (RCBD) was followed.

During both seasons, the following measurements were recorded.

1- Leaf area (Ahmed and Morsy, 1999).

2-  Total chlorophylls (mg/ 100 g F.W.) (Von- Wettstein, 1957).

3-  Percentages of N, P and K on dry weight basis (Summer, 1985 and Wilde et al., 1985).

4-  Number of strands / spathe and number and fruits / strand.

5-  Yield/ palm (kg.) and bunch weight (kg.)

6- Physical characteristics of the fruits namely weight (g.), length and width (cm) of fruit, seeds %,
and pulp / seed.

7-  Chemical characteristics of the fruits namely T.S.S. %, total and reducing sugars % (A.O.A.C.,
2000), sucrose %, total acidity % (as g malic acid / 100, pulp), total fibre and total soluble tannins %
(A.O0.A.C., 2000).

Statistical analysis was done- treatment means were compared using new L.S.D. test at 5% (Snedecor
and Cochran, 1980).

RESULTS AND DISCUSSION
1- Leaf area and its chemical composition:

It is clear from the data in Table (1) that single and combined application of salicylic acid, vitamin
B2 and glutamic acid each at 100 ppm significantly enhanced the leaf area, total chlorophylls and
percentages of N, P and K over the control treatment. The promotion was significantly associated with using
salicylic acid, vitamin Bi» and glutamic acid, in descending order. Combined applications were significantly
favourable than using each materials together gave the maximum values. The untreated palms produced the
lowest values. These results were true during both seasons.

The effect of these antioxidants on enhancing cell division, the biosynthesis of organic foods,
pigments and hormones (Oretili, 1987, Taize and Zeiger, 2002 and Alhayat and Ahmed, 2007) could
results in enhancing the leaf area, plant pigments and all nutrients.

These results are in agreement with those obtained by Masoud and El- Sehrawy (2012) and Ahmed
et al., (2014a) who worked on salicylic acid, Osman — Samah (2015) Omar (2015) who worked on
vitamins and Ahmed et al., (2014¢) and Mohamed (2015) who worked on amino acids.

2- Number of strands per spathe and number of flowers and fruits per strand.

Data in Table (2) clearly show that number of strands per spateh and number of flowers and fruits/
strand were significantly improved due to using single and combined applications of salicylic acid , vitamin
B123 and glutamic acid each at 100 ppm over the check treatment. Using salicylic acid was significantly
superior than using both vitamin Bj, and glutamic acid. Vitamin B, occupied the second position in this

respect. The glutamic acid application ranked the last position in this connection. Combined applications of
these antioxidants was significantly surpassed the application of each material alone in enhancing these yield
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components. Treating Barhee date palms three times with a mixture of salicylic acid, vitamin Bj, and
glutamic acid each at 100 ppm gave the maximum values. The minimum values were recorded on untreated
palms. These results were true during both seasons.

The previous promoting effect of these antioxidants on growth and palm nutritional status surely
reflected on enhancing flowering and fruit setting aspects.

These results are in  agreement with  those  obtained by Masoud and
El- Sehrawy (2012) and Ahmed et al., (2014a) who worked on salicylic acid, Osman — Samah (2015)
Omar (2015) who worked on vitamins and Ahmed et al., (2014c) and Mohamed (2015) who worked on
amino acids.

3- Yield and bunch weight:
Data in Table (2) reveal that supplying Barhee date palms with salicylic acid, vitamin B12 on

glutamic acid each at 100 ppm either alone or in combinations significantly improved the yield per palm and
bunch weight comparing with the control treatment. The promotion on the yield and bunch weight was
significantly related to using glutamic acid, vitamin B12 and salicylic acid, in ascending order. Combined
applications were significantly favourable than using each material alone in this respect. Using the three
material together gave the maximum yield (180 &185 kg) and the untreated palms produced the lowest
values (100 &98 kg) during both seasons, respectively. These results were true during both seasons.

The promoting effect of salicylic acid on yield and bunch weight was confirmed by the results of
Ahmed (2011) and Ahmed ef al., (2014a). These results are in harmony with those obtained by Gad El-
Kareem (2012) and Osman- Samah (2015) who worked on vitamins and Hassan —Huda( 2014) and
Ahmed et al., (2014c) who worked on amino acids.

4- Physical an chemical characteristics of the fruits
It is evident from the data in Table (3 & 4) that single and combined applications of salicylic acid,

vitamin Bj, and glutamic acid each at 100 ppm significantly improved fruit quality in terms of increasing
fruit weight and dimensions (length & width), pulp / seed T.S.S. % and total and reducing sugars % and
reducing seeds %, total acidity % over the check treatment. The studied treatments had no significant effect
on the percentage of sucrose in the fruits was salicylic acid followed by vitamin B, and glutamic acid ranked
the last position in this respect. Combined applications was significantly, preferable than using each material
alone. The best results were obtained on the palms that received all materials together. Unfavourable effects
on fruit quality were observed on untreated palms. Similar trend was noticed during both seasons.

The outstanding effect of these antioxidants on advancing maturity could explain the present results.

The promoting effect of salicylic acid on yield and bunch weight was confirmed by the results of
Ahmed (2011) and Ahmed et al., (2014a) . These results are in harmony with those obtained by Gad El-
Kareem (2012) and Osman- Samah (2015) who worked on vitamins and Hassan —Huda( 2014) and
Ahmed et al., (2014c) who worked on amino acids.

Conclusion

Treating Barhee date palms three times (Before hand pollination, just after fruit setting and at one
month later) with salicylic acid, vitamin B, and glutamic acid each at 100 ppm is suggested for promoting
yield and fruit quality under the experimental conditions.
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Table (1): Effect of spraying salicylic acid, vitamin Bj, and glutamic acid on the leaf area , total
chlorophylls and percentages of N, P, and K in the leaves of Barhy date palms during 2014 and 2015

s€asons.
Treatment Leal area (m?) T(()rt:; /c(l;(l)ogr(;‘[rilg)lls Leaf N % Leaf P % Leaf K %
2014 2015 2014 2015 2014 2015 2014 2015 2014 2015
Control 0.67 0.70 8.1 7.9 1.60 1.64 0.61 0.15 1.31 1.28
Salicylic acid at 100 ppm 0.88 0.91 9.9 9.6 1.83 1.87 0.24 0.23 1.44 1.44
(SA)
Vitamin By, at 100 ppm 0.81 0.84 9.0 9.1 1.75 1.79 0.21 0.20 1.40 1.39
Glutamic acid at 100 ppm 0.74 0.77 8.5 8.6 1.67 1.71 0.19 0.18 1.35 1.34
SA +Bp, 1.10 1.11 10.0 11.3 2.06 2.10 0.34 0.32 1.57 1.60
SA + Glutamic acid 1.02 1.03 9.5 11.0 1.99 2.53 0.31 0.29 1.52 1.55
By, + Glutamic acid 0.9.5 0.97 9.0 104 1.91 1.95 0.27 0.27 1.47 1.49
All together 1.20 1.18 10.9 11.6 2.15 2.21 0.36 0.35 1.63 1.64
New L.S.D. at 5% 0.06 0.05 0.3 0.3 0.06 6.02 0.02 0.02 0.04 0.04

Table (2): Effect of spraying salicylic acid, vitamin B, and glutamic acid on the number of strands /
spathe , number of flowers and fruits / strand yield/ palm and bunch weight of N, P, and K in the leaves of
Barhy date palms during 2014 and 2015 seasons.

Treatment No. (;;;ttl;laends / No. (;fri:(:lv(;ers / No. of fruits strand Yield/ palm (kg.) Bunch weight (kg.)
2014 2015 2014 2015 2014 2015 2014 2015 2014 2015
Control 84.0 81.0 40.0 37.9 27.0 26.0 100.0 98.0 10.0 9.8
Salicylic acid at 100 ppm 94.0 97.0 48.0 50.0 30.0 31.0 140.0 140.0 14.0 14.0
(8A)
Vitamin By, at 100 ppm 91.9 94.0 45.0 46.0 29.0 30.0 130.0 130.0 13.0 13.0
Glutamic acid at 100 ppm 88.0 90.0 42.0 43.0 28.0 28.0 110.0 120.0 11.0 12.0
SA + By, 105.0 106.0 60.0 58.0 35.0 36.0 170.0 170.0 17.0 17.0
SA + Glutamic acid 102.0 104.0 56.0 56.0 34.0 34.0 160.0 160.0 16.0 16.0
B, + Glutamic acid 98.0 100.0 51.9 53.0 32.0 3.3.0 150.0 150.0 15.0 15.0
All together 110.0 111.0 64.0 65.9 38.0 39.0 180.0 185.0 18.0 18.5
New L.S.D. at 5% 2.0 1.9 2.0 2.0 1.0 1.0 4.4 5.0 1.0 1.0

Table (3): Effect of spraying salicylic acid , vitamin Bj; and glutamic acid on some physical
characteristics of the fruits of Barhy date palms during 2014 and 2015 seasons.

Treatment Fruit weight (g.) Fruit length (cm.) Fm(lct[:i;dth Seeds % Pulp / seed
2014 2015 2014 2015 2014 2015 2014 2015 2014 2015
Control 14.0 13.5 3.61 3.59 2.50 247 6.90 6.70 135 13.9
Salicylic acid at 100 17.1 17.0 3.80 3.78 2.65 2.64 6.40 6.20 14.6 15.1
ppm (SA)
Vitamin By, at 100 ppm 16.1 15.9 3.71 3.69 2.60 2.59 6.50 6.30 14.4 14.9
Glutamic acid at 100 15.0 14.8 3.65 3.63 2.55 2.53 6.70 6.50 13.9 14.4
ppm
SA + B, 20.2 19.9 3.95 3.93 2.82 2.82 6.00 5.80 15.7 16.2
SA + Glutamic acid 19.2 18.9 391 3.89 2.76 2.75 6.12 5.92 15.3 15.9
B, + Glutamic acid 18.1 18.0 3.86 3.84 2.71 2.70 6.22 6.01 15.1 15.6
All together 21.3 21.0 4.03 4.01 2.87 2.90 5.84 5.77 16.1 16.3
New L.S.D. at 5% 1.1 0.9 0.03 0.04 0.04 0.05 0.08 0.09 0.4 0.4
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Table (4): Effect of spraying salicylic acid , vitamin Bj, and glutamic acid on some chemical characteristics of the fruits of Barhy date palms during 2014 and
2015 seasons.

Treatment Reduci Total solubl
reatmen T.S.S. % Total sugars % ¢ uc1101g Sucrose % Total acidity % Total fibre % ot ,SO uvle
sugars % tannins %

2014 | 2015 | 2014 2015 2014 2015 2014 2015 2014 2015 2014 2015 2014 2015

Control 24.0 24.0 22.0 22.7 18.0 17.9 4.0 4.8 0.391 0.395 0.99 1.00 0.90 0.88
Salicylic acid at 100 ppm | 25.9 26.0 23.4 24.1 14.4 20.0 35 4.1 0.295 | 0.299 0.83 0.80 0.75 0.73
(SA)

Vitamin By, at 100 ppm 25.1 25.1 23.0 23.8 19.0 19.1 4.0 4.7 0.328 | 0.333 0.89 0.86 0.80 0.77

Glutamic acid at 100 | 29.6 24.7 22.5 23.3 18.5 18.6 4.0 4.7 0.360 | 0.366 0.94 0.91 0.85 0.82
ppm

SA + B2 28.5 28.6 25.0 25.8 21.0 21.1 4.0 4.7 0.201 | 0.206 0.64 0.61 0.60 0.57
SA + Glutamic acid 28.0 | 28.1 24.5 254 20.5 20.6 4.0 4.8 0.233 | 0.239 0.70 0.67 | 0.65 0.60
Bi2 + Glutamic acid 27.0 27.1 24.0 24.7 20.0 20.1 4.0 4.6 0.265 | 0.271 0.78 0.74 0.70 0.66
All together 29.0 293 26.3 27.7 21.6 21.7 4.7 6.0 0.171 0.176 0.58 0.50 0.54 0.49
New L.S.D. at 5% 0.5 0.5 0.4 0.4 0.4 0.4 NS NS 0.030 | 0.029 0.04 0.04 0.03 0.03
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