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ABSTRACT 
This trail was conducted during 1131 and 1133 seasons to 

examine the effect of single and combined applications of four 

vitamins namely K, E, A and B31 each at 311 ppm on total 

surface area per palm, palm nutritional status, yield and fruit 

quality of Zaghloul date palms. The vitamins were sprayed four 

times at growth start, just after fruit setting and at one month 

intervals. 

Results revealed that single and combined applications of 

the four vitamins (K, E, A and B31) each at 311 ppm were very 

effective in enhancing total surface area per palm, N, P, K and 

Mg control in the leaves, bunch weight, yield and fruit quality 

compare with the control treatment. The promotive effects of 

these vitamins on the investigated parameters could be 

arranged; in descending order as follows B31, A, E and K. 

Combined application of these vitamins was superior than the 

use of each vitamin alone.  

The best results with regard to yield and fruit quality of 

Zaghloul date palms were obtained with using vitamins K, E, A 

and B31 together each at 311 ppm. 
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INTRODUCTION 

Recently, it was suggested that all vitamins participate in plant 

growth and development. Most studies showed that most essential 

physiological processes such as photosynthesis, building of all organic 

foods, enzymes, nutrient, water uptake and cell division depended 

more or less on the availability of vitamins (Robinson, 3791). 

Vitamins with their antioxidative properties play an important role in 

plant defense against oxidative stress induced by all chemicals. The 

beneficial effects of vitamins were attributed to their positive action 

on enhancing cell division and various growth factors, such as 

cytokinins and gibberellins (Oertili, 3799; Samiullah et al., 3799 and 

Bertschinger and Stadler, 3779).  

 A remarkable promotion was observed on growth, fruiting as 

well as physical and chemical characteristics of the fruits in different 

fruit crops (Tzeng and Devay, 3797; Farage, 3776; Buchala and 

Schmid, 3779; Numair- Safaa, 1003; Abd El- Wahab, 3777; Abd El- 

Kariem, 1007 and El- Kady- Hanaa, 1033). 

The objective of this study was to elucidate the effect of some 

vitamins on fruiting of Zaghloul date palms. 

 

MATERIALS AND METHODS 

This study was carried out during 1030 and 1033 seasons on 11 

years old Zaghloul date palms in a private orchard located at Samalout 

district, Minia Governorate. Soil texture is clay and the distance 

between each palm was 9 m. Surface irrigation was followed. Pruning 

was carried out to maintain leaf bunch ratio at 9: 3 (Sayed, 1001). 

Number of female spathes per palm was adjusted to 30 spathes. 

Artificial ripening was conducted by inserting five male strands into 

the female bunch using known high activity pollen source throughout 

1 – 1 days after female spa the cracking followed by bagging. Each 

selected palm received the common horticultural practices that are 

already applied in the orchard except those dealing with using 

vitamins. 
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The study included sixteen treatments from the control as well as 

single and combined applications of four vitamins: K, E, A and B31 

each at 300 ppm. 

3- Control. 

1- Spraying B31 vitamin at 300 ppm. 

1- Spraying A vitamin at 300 ppm. 

4- Spraying E vitamin at 300 ppm. 

5- Spraying K vitamin at 300 ppm. 

6- Spraying B31 + A vitamins each at 300 ppm. 

9- Spraying B31 + E vitamins each at 300 ppm. 

9- Spraying B31 + K vitamins each at 300 ppm. 

7- Spraying A + E vitamins each at 300 ppm. 

30- Spraying A + K vitamins each at 300 ppm. 

33- Spraying E + K vitamins each at 300 ppm. 

31- Spraying B31 + A + E vitamins each at 300 ppm. 

31- Spraying B31 + A + K vitamins each at 300 ppm. 

34- Spraying A + E + K vitamins each at 300 ppm. 

35- Spraying B31 + E + K vitamins each at 300 ppm. 

36- All vitamins each at 300 ppm. 

 

Each treatment was replicated three times, one palm per each. All 

vitamins were dissolved in Ethyl alcohol and were sprayed four times 

at growth start, just after fruit setting and at one month intervals. 

Triton B as a wetting agent at 0005 % was added to all vitamin 

solutions. Control palms were sprayed with water containing Triton B 

and Ethyl alcohol. Completely randomized block design was 

followed. 

During both seasons, total surface area per palm (m
1
) (according 

to Ahmed and Morsy, 3777), percentages of N, P, K and Mg in the 

dried leaves (according to Chapman and Pratt, 3765), bunch weight 

(kg.), yield, fruit weight (g.), T.S.S %, total and reducing sugars % 

(A.O.A.C, 3775), total acidity % (as g malic acid/ 300 g pulp 

A.O.A.C, 3775),  crude fibre %, total soluble tannins %, fruit K % and 

fruit Fe (as ppm) were determined according to the procedures that 

outlined in A.O.A.C (3775). 
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The obtained data were subjected to the proper statistical analysis 

using new L.S.D at 5 % according to Gomez and Gomez (3794).  

 

RESULTS AND DISCUSSION 

Total surface area per palm and percentages of N, P, K and Mg in 

the leaves: 

Data in Tables 3 and 1 clearly show that single and combined 

applications of the four vitamins namely K, E, A and B31 significantly 

enhanced the total surface area per palm as well as N, P, K and Mg 

control in relative to the  control treatment. Foliar application of K, E, 

A and B31 vitamins each at 300 ppm, in ascending order was 

significantly very effective in enhancing these parameters. Combined 

applications of these vitamins was superior than using each vitamin 

alone in enhancing these parameters. Triple application surpassed 

double one in this respect. The maximum values were recorded on  

palms that sprayed four times with the four vitamins K, E, A and B31. 

Untreated palms gave the minimum values. Similar trend was 

observed during both seasons. 

The beneficial of vitamins on enhancing cell division and the 

biosynthesis of organic foods surely reflected on improving growth 

and nutritional status (Robinson, 3791). The present results are in 

harmony with those obtained by Ahmed et al., (1001); Gobara 

(1004); Gamal (1006); Ahmed et al., (1009) and Badran and Ahmed 

(1007). 

 

Bunch weight and yield per palm: 

Data in Tables 1 and 1 clearly show that single and combined 

applications of the four vitamins (K, E, A and B31) significantly 

improved bunch weight and yield per palm comparing with control 

treatment. In ascending order, foliar application of vitamins namely K, 

E, A and B31 significantly improved bunch weight and yield per palm. 

Combined applications of these vitamins significantly improved 

bunch weight and yield per palm comparing with single ones. The 

maximum values were recorded on the palms received the four 

vitamins (K, E, A and B31) together. The minimum values were 
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recorded on the untreated palms. Similar trend was observed during 

both seasons. 

The profit of these vitamins on growth and nutritional status of 

the palms surely reflected on improving fruit retention % and yield per 

palm. 

Table 3: Effect of some vitamins on the total surface area per 

palm as well as percentages of N, P and K in the leaves 

of Zaghloul date palms during 1131 and 1133 seasons. 

Different 

vitamin 

treatments 

Total 

surface area 

(m
1
)/ palm 

Leaf N % Leaf P % Leaf K % 

1131 1133 1131 1133 1131 1133 1131 1133 

3- Control. 3500 3501 3047 3053 0030 0033 3013 3047 

1- B31 vit. At 

300 ppm. 
3906 3909 3091 3095 0039 0037 3047 3067 

1- A vit. at 300 

ppm. 
3900 3903 3066 3067 0036 0036 3044 3064 

4- E vit. at 300 

ppm. 
3601 3604 3060 3061 0034 0035 3040 3060 

5- K vit. at 300 

ppm. 
3506 3509 3055 3059 0031 0031 3016 3059 

6- B31 + A vit.  1306 1306 1006 1007 0010 0010 3090 1000 

9- B31 + E vit.  1300 1300 3077 1001 0017 0010 3094 3074 

9- B31 + K vit.  1003 1001 3074 3079 0019 0019 3090 3070 

7- A + E vit.  3705 3706 3070 3071 0015 0015 3064 3094 

30- A + K vit. 3909 3907 3094 3099 0011 0011 3059 3099 

33- E + K vit.  3901 3901 3099 3093 0010 0010 3054 3095 

31- B31+A+E 

vit.  
1104 1104 1040 1044 0019 0019 3077 1037 

31- B31+A+K 

vit.  
1106 1109 1013 1011 0016 0016 3074 1034 

34- A+E+K vit.  1306 1309 1031 1035 0011 0011 3095 1005 

35- B31+E+K 

vit.  
1100 1103 1010 1011 0014 0014 3097 1007 

36- All 

vitamins. 
1403 1404 1049 1055 0040 0017 1006 1016 

New L.S.D at 3 1.0 1.7 1.11 1.11 1.11 1.11 1.11 1.11 
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% 

 

These results are in agreement with those obtained by Ahmed et 

al., (1001); Gobara (1004); Gamal (1006); Ahmed et al., (1009) and 

Badran and Ahmed (1007). 
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Table 1: Effect of some vitamins on the percentage of Mg in the 

leaves, bunch weight (kg), yield/ palm (kg.) and fruit 

weight (g.) of Zaghloul date palms during 1131 and 

1133 seasons. 

Different 

vitamin 

treatments 

Leaf  

Mg % 

Bunch 

weight (kg.) 

Yield/ palm 

(kg.) 

Fruit weight 

(g.) 

1131 1133 1131 1133 1131 1133 1131 1133 

3- Control. 0011 0011 3100 3103 31000 31300 1300 1300 

1- B31 vit. at 

300 ppm. 
0010 0013 3100 3103 31000 31300 1105 1106 

1- A vit. at 300 

ppm. 
0019 0017 3107 3100 31700 31000 1104 1105 

4- E vit. at 300 

ppm. 
0016 0016 3106 3106 31600 31600 1307 1100 

5- K vit. at 300 

ppm. 
0014 0015 3101 3104 31100 31400 1305 1306 

6- B31 + A vit.  0041 0044 3409 3409 34900 34900 1503 1501 

9- B31 + E vit.  0040 0043 3404 3405 34400 34500 1409 1409 

9- B31 + K vit.  0019 0017 3403 3401 34300 34100 1401 1404 

7- A + E vit.  0016 0019 3107 3400 31700 34000 1109 1107 

30- A + K vit. 0011 0014 3106 3106 31600 31600 1104 1105 

33- E + K vit.  0013 0011 3101 3104 31100 31400 1107 1100 

31- B31+A+E 

vit.  
0053 0051 3501 3501 35100 351.0 1900 1903 

31- B31+A+K 

vit.  
0049 0050 3501 3501 35100 35100 1604 1605 

34- A+E+K vit.  0044 0046 3500 3503 35000 35300 1505 1505 

35- B31+E+K 

vit.  
0046 0049 3503 3503 35300 35300 1507 1600 

36- All 

vitamins. 
0056 0059 3509 3509 35900 35900 1909 1907 

New L.S.D at 3 

% 
1.11 1.11 1.11 1.11 3.9 1.1 1.1 1.1 

 

Some physical and chemical characteristics of the fruits: 

From the data in Tables 1 and 4 one can state that single and 

combined applications of the four vitamins namely K, E, A and B31 

each at 300 ppm significantly was accompanied with improving fruit 

quality in terms of increasing fruit weight, total soluble solids % and 
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total and reducing sugars % as well as K and Fe in the fruits and 

decreasing total acidity % relative to control treatment. The 

stimulation on quality of the fruits was associated with using vitamins 

K, E, A and B31, in ascending order. Combined applications of these 

vitamins were favourable than single ones in enhancing fruit quality. 

Significant differences on these parameters were observed among all 

vitamin treatments.  

Table 1: Effect of some vitamins on some chemical characteristics 

of the fruits of Zaghloul date palms during 1131 and 

1133 seasons. 

Different 

vitamin 

treatments 

T.S.S  

% 

Total sugars 

% 

Reducing 

sugars % 

Total acidity 

% 

1131 1133 1131 1133 1131 1133 1131 1133 

3- Control. 1600 1603 1000 3707 3100 3103 00535 00536 

1- B31 vit. At 

300 ppm. 

1900 1903 1300 1300 3401 3401 00439 00436 

1- A vit. at 300 

ppm. 

1607 1900 1007 1300 3107 3400 00440 00419 

4- E vit. at 300 

ppm. 

1606 1606 1005 1006 3106 3106 00469 00466 

5- K vit. at 300 

ppm. 

1601 1604 1001 1004 3101 3101 00470 00499 

6- B31 + A vit.  1907 1700 1105 1105 3600 3603 00100 00177 

9- B31 + E vit.  1906 1909 1101 1101 3509 3507 00139 00136 

9- B31 + K vit.  1901 1904 11.0 1100 3505 3505 00140 00117 

7- A + E vit.  1900 1903 1307 1100 3501 3501 00160 00157 

30- A + K vit. 1906 1909 1306 1306 3409 3407 00190 00197 

33- E + K vit.  1901 1904 1301 1301 3405 3405 00400 00177 

31- B31+A+E 

vit.  

1706 1709 1103 1103 3609 3609 0.170 00197 

31- B31+A+K 

vit.  

1706 1709 1100 1100 3609 3609 00170 00197 

34- A+E+K vit.  1700 1700 1105 1105 3601 3601 00177 00179 

35- B31+E+K 

vit.  

1701 1704 1109 1107 3605 3605 00176 00174 

36- All 

vitamins. 

1000 1005 1105 1105 3607 3903 00190 00193 

New L.S.D at 

3 % 

1.1 1.1 1.1 1.1 1.1 1.1 1.111 1.111 
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The best results with regard to quality of the fruits were obtained 

using all vitamins (K, E, A and B31) together. Untreated palms gave 

unfavourable effects on fruit quality. These results were true during 

both seasons. 

The promoting effect of vitamins on the biosynthesis of sugars 

and plant pigments could explain the present results (Robinson, 

3791). 

These results are in agreement with those obtained by Ahmed et 

al., (1001); Gobara (1004); Gamal (1006); Ahmed et al., (1009) and 

Badran and Ahmed (1007). 

As a conclusion, treating Zaghloul date palms four times with a 

mixture containing the four vitamins namely K, E, A and B31 was 

responsible for improving yield quantitively and qualitatively. 

 

Table 1: Effect of some vitamins on some chemical characteristics 

of the fruits of Zaghloul date palms during 1131 and 

1133 seasons. 

Different 

vitamin 

treatments 

Crude 

fibre % 

Total 

soluble 

tannins % 

Fruit  

K % 

Fruit  

Fe (ppm) 

1131 1133 1131 1133 1131 1133 1131 1133 

3- Control. 0066 0066 0093 0091 0050 0053 506 501 

1- B31 vit. at 300 

ppm. 
0060 0060 0065 0066 0069 0090 609 607 

1- A vit. at 300 

ppm. 
0061 0061 0069 0069 0064 0066 605 605 

4- E vit. at 300 

ppm. 
0064 0065 0067 0090 0060 0061 601 601 

5- K vit. at 300 

ppm. 
0065 0065 0090 0090 0056 0059 507 600 

6- B31 + A vit.  0050 0050 0055 0055 0094 0095 909 909 

9- B31 + E vit.  0053 0053 0056 0056 0091 0091 905 906 
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9- B31 + K vit.  0051 0054 0059 0059 0093 0091 901 901 

7- A + E vit.  0055 0055 0060 0063 0090 0090 9.9 907 

30- A + K vit. 0056 0059 0063 0063 0096 0096 904 904 

33- E + K vit.  0059 0059 0061 0061 0091 0091 903 903 

31- B31+A+E 

vit.  
0041 0041 0049 0049 0073 0073 701 701 

31- B31+A+K 

vit.  
0045 0045 0050 0050 0073 0073 701 701 

34- A+E+K vit.  0047 0050 0054 0055 0099 0097 909 907 

35- B31+E+K 

vit.  
0049 0049 0051 0051 0070 0073 700 700 

36- All 

vitamins. 
0040 0017 0045 0045 0075 0075 704 705 

New L.S.D at 3 

% 
1.11 1.11 1.11 1.11 1.11 1.13 1.1 1.1 
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 ار في نخيل البلح الزغلول ثير رش بعض الفيتامينات على الإثـنتأ 

 

 عماد فودة سيد أحمد*، حسين حمدان محمد سعيد**، عز الدين جاد الله جاد الله *
 مصر. –الجيزة  –مركز البحوث الزراعية  –* معمل بحوث نخيل البمح 

 مصر. –أسوان  –** جامعة جنوب الوادي 
 

لاختبلاار تلايرير الاسلاتخدام اليلاردي  0200، 0202خلالل موسلام   تم إجراء هذه التجربة
جزء فلا  المميلاون عملا   022بتركيز  00والمشترك لأربعة فيتامينات ه  فيتامين ك، هلا، أ، ب

المساحة الكمية لأوراق النخمة والحالة الغذائية لمنخمة وكمية محصول النخمة وجلاودة الرملاار فلا  
الييتامينات أربعة مرات ف  بداية النمو وبعلاد مرحملاة عقلاد  نخيل البمح الزغمول ولقد تم رش هذه

 الرمار وبعدها وبياصل شهر.
أوضحت نتلاائ  الدراسلاة أن الاسلاتخدام اليلاردي و المشلاترك ل ربعلاة فيتامينلاات ك، هلالا، أ، 

كلالالالالاان فعلالالالالاالا جلالالالالادا فلالالالالا  تحسلالالالالاين المسلالالالالااحة الكميلالالالالاة لأوراق النخملالالالالاة وعناصلالالالالار النيتلالالالالاروجين  00ب
الماغنيسلالالالايوم فلالالالا  الأوراق ووزن السلالالالاوباوة وكميلالالالاة محصلالالالاول النخملالالالاة واليوسلالالالايور والبوتاسلالالالايوم و 

وخصلالاائا الجلالاودة لمرملالاار وذللالاك بالمقارنلالاة بمعامملالاة الكنتلالارول وكلالاان التحسلالان مرتبولالاا باسلالاتخدام 
، أ، هلالالالالالا، ك مرتبلالالالالاة ترتيبلالالالالاا تنازليلالالالالاا. ولقلالالالالاد تيلالالالالاوق الاسلالالالالاتخدام المشلالالالالاترك لهلالالالالاذه  00فيتامينلالالالالاات ب

 الصدد.الييتامينات عن الاستخدام اليردي ف  هذا 
أمكلالالان الحصلالالاول عملالالا  أفضلالالال النتلالالاائ  بخصلالالاوا كميلالالاة المحصلالالاول وخصلالالاائا الجلالالاودة 

 00لمرمار ف  نخيل البمح الزغمول عند استخدام التوليية المشتركة من فيتامينلاات ك، هلالا، أ، ب
 جزء ف  المميون أربعة مرات. 022بتركيز 

 

  
 


