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ABSTRACT 
 

Owing to slow growth rate of date palm offshoots, it is necessary to fertilize them with proper type 
of fertilizer at proper level and suitable application method. Thereby, the current study was carried out 
under the full sun at the nursery of the Central Lab. of Date palm Res. & Develop., Hort. Res. Inst., Giza, 
Egypt during 2014 and 2015 seasons to compare the response of two-years-old offshoots date palm 
(Phoenix dectylifera L.) cvs. Siwi and Hayany cultivated in 50cm diameter plastic bags filled with about 
35 kg of an equal mixture of sand + clay (1:1, v/v) to the following 10 combined fertilization treatments: 
Control (No fertilization), T1: 5 cm3/l green power (A) + 2 cm3/l nofatrein (B): A + 4 cm3/l nofatrein (C), 
T3: A + 6 cm3/l nofatrein (D), T4: 10 cm3/l green power (E) + B, T5: E + C, T6: E + D, T7: 15 cm3/l green 
power (F), + B, T8: F + C and T9: F + D. The former was applied as a soil drench, while the latter was 
applied as a foliar spray. The previous combined treatments were applied monthly for 7 times through the 
growing season. The results of this study have shown that means of vegetative growth parameters of the 
two cultivars expressed as leaf length, No. new formed leaves/offshoot, trunk length and diameter and new 
formed leaves fresh and dry weights were significantly improved by the various used combinations, with 
few exceptions compared to the control means in the two seasons. However, the mastery was for T2, 
which gave the utmost high means over all the other combinations in both seasons. In general, cv. Siwi 
responded to the used treatments better than cv. Hayany giving higher means in most cases of the two 
seasons. Results of interactions were variable, but the best one was between cv. Siwi and T2, which 
followed by cv. Hayany and T2 interaction treatment. A similar trend was also obtained regarding the 
leaves content of chlorophyll a, b, carotenoids and total indoles. Hence, it can be recommended to fertilize 
two-year-old offshoots of date palm cvs. Siwi and Hayany grown in container, monthly with a combination 
of 5 cm3/l green power organic liquid fertilizer as soil drench + 4 cm3/l Nofatrein mineral liquid fertilizer 
as foliar spray, 7 times during the growing season to get the best vegetative growth and high quality of the 
resulted offshoots. 
 
Key words: Date palm (Phoenix dectylifera L.) cvs. Siwi and Hayany, fertilization treatments, Green 

power, Nofatrein, offshoots, vegetative growth, chemical composition. 

 
Introduction 

 
Date palm (Phoenix dectylifera L.) that belongs to Family Palmaceae is one of the common and 

cheap fruit grown in tropical and subtropical areas. There are many cultivars of date palm, among them 
cvs. Siwi and Hayany, are ones of the most famous and distributed cultivars in Egypt. The former gives 
somewhat big-sized, semi-dry fruits, reaching 3.5-4.0 cm in length and 2.0-2.5 cm in diameter, yellow at 
mature stage, turn to deep brown after drying, while the latter gives oblong, dark red to nearly black and 
soft big-sized fruits, reaching 5.8-6.0 cm in length and 2.7-2.9 cm in diameter, the mean weight of the fruit 
is about 25.0g (Sakr et al., 2010). Owing to slow growth rate of date palm offshoots, it is necessary to 
fertilize them with proper type of fertilizer at proper level and suitable application method. Nutrition 
(fertilization) is still one of the main ways for improving growth plus increasing production and quality of 
various crops. However, the hazards of mineral fertilizers has been significantly growing up. So, detecting 
alternative compounds have stimulation effects on growth with decreasing hazards on our environment 
becomes urgent (Modejon et al., 2001). Among those alternatives may be green power and nofatrein. 

Green power composed of humates, organic minerals and amino acids is considered one of the 
famous and an efficient organic fertilizer. It is a viable alternative for many other mineral fertilizers. In this 
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regard, Brito et al. (2009) found that treated soil with green power increased K concentration. Zolin et al. 
(2011) stated that adding green power to the soil increased K in soil, organic C and N and it may reduce 
the need for mineral fertilizers. Prado et al. (2013) mentioned that the use of green power should be 
optimized each agricultural system and commitment with recommendations of responsible organizations to 
avoid environmental damage. Recently, Haggag et al. (2015) revealed that green power as organic fertilizer 
had a positive impact on the most vegetative growth parameters of fig "White Adci" seedlings (plant 
height, leaf number and leaf dry weight) compared to control. So, it can be used for minimizing amount of 
mineral fertilizers and consequences decreasing productivity cost and its hazards. The tallest seedlings 
were obtained when green power applied at 10 cm3 in soil + 0.5 % foliar. In general, combination of foliar 
and soil application together was more effective than applied each of them separately. 

On the other side, many studies proved that adding the commercial fertilizer Nofatrein had a positive 
effect on growth of plants. In this concern, Abdou et al. (2004a) affirmed that Nofatrein at 1 L/300 l 
water/fed greatly improved all vegetative growth parameters, yield and yield components, essential oil 
yield and different chemical constituents (chlorophylls, carotenoids, N, P and K in the leaves) of fennel 
plants. Moreover, Abdou et al., (2004b) manifested that Nofatrein at 3 g/l and/or IBA at 3000 ppm 
significantly improved rootability of Ficus benjamina terminal cuttings, as well as the growth of developed 
transplants over the other untreated cuttings. For production of Polygala myrtifolia plants by tissue culture 
technique, Noor El-Deen (2011) noticed that nofatrein at 1 mg/l with 3/4 MS medium strength gave the 
highest number of shoots/explant and leaves/shoot, and this was accompanied by an increase in survival %. 

Similar observations were also postulated by El-Shakhs et al (2002) on Livistona chinensis and 
Ptychosperma elegans ornamental palm, Abdel-Galeil (2010b) on date palm cv. Sakkoty, Abdel-Galeil 
(2010a) on date palm cv. Malacabe, El-Fouly et al., (2014) on cabbage palm and Abdel-Galeilet at al. 
(2015a) on date palm cv. Siwi. However, the purpose of this work was to investigate the response of two 
date palm cultivars (Siwi and Hayany) to combinations of two commercial fertilizers (Green power and 
Nofatrein) at various levels. 
 
Materials and Methods 

In order to compare the effect of some combined fertilization treatments on growth and chemical 
composition of both cv. Siwi date palm offshoots and those of cv. Hayany, the current trial was undertaken 
in the open field at the nursery of the Central Lab. of Date Palm Res. and Develop., Hort. Res. Inst., Giza, 
Egypt during the two consecutive seasons of 2014 and 2015.  

Thus, two-years-old, uniform offshoots of Phoenix dectylifera L. cvs. Siwi and Hayany carry about 4-
5 leaves were carefully selected and devoted for this study. The bases of the selected offshoots were dusted 
with sulfur and then planted on April, 1st for the two studied seasons in 50-cm-diameter plastic bags (one 
offshoot/bag) filled with about 35 kg of sand and clay mixture (1:1, by volume). Some physical and 
chemical analyses of the used sand and clay were determined and illustrated in Table (1). 
 
Table 1: Some physical and chemical properties of the sand and clay used in the two seasons. 

Soil type 

Particle size distribution 
(%) E.C. 

(dS/m) 
pH S.P. 

Cations 
(meq/L) 

Anions 
(Meq/L) 

Coarse 
sand 

Fine 
sand 

Silt Clay Ca++ Mg++ Na+ K+ HCO3
- Cl- SO4

-- 

Sand 18.72 71.28 4.76 5.34 1.58 8.21 21.79 2.65 2.48 21.87 0.78 3.85 13.00 10.93 
Clay 7.46 16.75 34.5340.89 2.16 8.07 41.66 16.93 9.33 20.44 0.37 3.82 1.46 41.79 

 
Immediately after planting, offshoots were irrigated with 10 liters of fresh water/bag. On mid of 

April, the cultivated offshoots of both cultivars received 10 combined treatments prepared from both green 
power organic fertilizer that contains humates, organic minerals, amino acids plus: 5 % S, 0.15 % B, 0.05 
Cu, 0.2 % Fe, 0.1 % Mn and 0.5 % Zn, applied at the rates of 0, 5, 10 and 15 cm3/l as a soil drench, and  
Nofatrein, a commercial liquid fertilizer manufactured by the Agric. Fund. Budget, Ministry of 
Agriculture, Giza, Egypt which applied at the rates of 0, 2, 4 and 6 cm3/l as a foliar spray. The chemical 
composition of Nofatrein liquid fertilizer used in both seasons is shown in Table (2). 
 
Table 2: The chemical composition of Nofatrein fertilizer used in both seasons. 

Nutrient Concentration (W/V) Nutrient Concentration (W/V) 
N 5.00 % Mn 0.10 % 
P2O5 5.00 % Zn 0.15 % 
K2O 5.00 % B 0.05 % 
Fe 0.15 % Mo 0.02 % 
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  The ten combined treatments were as follows:  
1- The control, received no treatment. 
2- Green power at 5 cm3/l (soil drench) + Nofatrein at 2 cm3/l (foliar spray) (T1). 
3- Green power at 5 cm3/l (soil drench) + Nofatrein at 4 cm3/l (foliar spray) (T2). 
4- Green power at 5 cm3/l (soil drench) + Nofatrein at 6 cm3/l (foliar spray) (T3). 
5- Green power at 10 cm3/l (soil drench) + Nofatrein at 2 cm3/l (foliar spray) (T4). 
6- Green power at 10 cm3/l (soil drench) + Nofatrein at 4 cm3/l (foliar spray) (T5). 
7- Green power at 10 cm3/l (soil drench) + Nofatrein at 6 cm3/l (foliar spray) (T6). 
8- Green power at 15 cm3/l (soil drench) + Nofatrein at 2 cm3/l (foliar spray) (T7). 
9- Green power at 15 cm3/l (soil drench) + Nofatrein at 4 cm3/l (foliar spray) (T8). 
10- Green power at 15 cm3/l (soil drench) + Nofatrein at 6 cm3/l (foliar spray) (T9). 
The previous combinations were applied monthly till mid of October, i.e., 7 times. Irrigation and all 

the other agricultural practices were done whenever needed, as usually grower did. The experimental 
treatments in both seasons were arranged in a randomized block design with factorial concept replicated 
thrice, as each replicate contained 3 offshoots (Mead et al., 1993).  

At the end of each season, the following data were recorded, length of the first new formed leaf (cm), 
number of the new formed leaves/offshoots, trunk length (cm), trunk diameter at the base (cm), as well as 
fresh and dry weights of the new formed leaves (g). In fresh leaf samples taken from the middle leaflets of 
the first new leaf, photosynthetic pigments (chlorophyll a, b and carotenoids, mg/g f.w.) and total indoles (ppm) 
were determined according to the methods described by Yadava (1986) and A.O.A.C. (1990), respectively. 

Data were then tabulated and statistically analyised using program of SAS Institute (1994) which followed by 
Duncan's New Multiple Range Test (Steel and Torrie, 1980) to verify the differences among treatment means. 
 
Results and Discussion 
 
Effect of combined fertilization treatments on: 
 
1- Vegetative growth traits of Siwi and Hayany date palm cultivars:  

 
From the results in Tables (3 a and b), it is clear that combining between drenching the soil with 5 cm3/l 

green power and spraying the foliar with Nofatrein at 4 cm3/l treatment (T2) gave the highest means of various 
vegetative growth traits, expressed as leaf length (cm),number of  new formed leaves/offshoots, trunk length and 
diameter (cm), and new formed leaves fresh and dry weights (g) over the control and all the other treatments 
with significant differences in the two seasons. This may be attributed to lumping the maximum beneficial 
effects of both green power as organic fertilizer provides optimum growth and development of the plants and 
nofatrein as chemical fertilizer provides the plants with their requirements of macro-and micro-nutrients 
necessary for healthy growth when both applied at the proper concentration and application method. In this 
connection, Zolin et al. (2011) mentioned that green power strongly improves root masses, leaves and plant 
stem growth and improves disease resistance. It provides soil microbs with energy, improves nutrients retention 
in the soil and increase the water holding capacity due to the presence of humates in its composition (Dorer and 
Peacock, 1997). Further, Stevenson (1994) said that humic substances are an extremely important soil 
component because they constitute a stable fraction of carbon (C), thus regulating the carbon cycle and release 
of nutrients, including N, P and S. The presence of humates improves water holding capacity, pH buffering and 
thermal in solution. 

On the other side, Siwi cultivar gave, in general better results than Hayany one with various significance 
levels in both seasons, especially when fertilized with the super combined treatment mentioned above (T2), as 
this interacted treatment recorded the utmost high means in all previous characters over all other interactions in 
the two seasons, and followed by the interaction between cv. Hayany and the same super combined fertilization 
treatment (drenching with 5 cm3/l green power + spraying with 4 cm3/l nofatrein), which worthiness occupied 
the second rank. The dominance of Siwi may be ascribed to the well distribution of its stronger roots which 
absorb more water and nutrients, and to its longer leaves which responsible for food manufacture necessary for 
good growth. In this concern, El-Shakhs et al. (2002) observed that fan palm transplants responded better to 
osmocote (16+8+12+2MgO + microelements) at 20 g/pot, while Alexandre palm ones responded best to 
newstar (19:19:19 + microelements) at 0.5 g/pot for 4 times. 

The previous results are in good accordance with those elicited by Madeion et al. (2001) on beets and 
maize, Abdou et al. (2004 a) on fennel, Noor El-Deen (2011) on Polygala myrtifolia, and Haggag et al. (2015)  
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Table 3a: Effect of combined fertilization treatments on some vegetative growth traits of Siwi and Hayany date palm 
offshoots during 2014 and 2015 seasons. 

Fertilization 
treatments 

Leaf length 
(cm) Mean 

No. new formed leaves 
/offshoot Mean 

Trunk length 
(cm) Mean 

Siwi Hayany Siwi Hayany Siwi Hayany 
  First season: 2014 

Control 79.00h 77.33gh 78.17E 3.00g 3.00g 3.00F 37.33g 37.67fg 37.50D 
T1 100.3cd 89.00e 94.65C 3.00g 3.33fg 3.17EF 36.67gh 36.67gh 36.67D 
T2 136.3a 116.7b 126.5A 6.33a 5.67b 6.00A 60.33a 53.00b 56.67A 
T3 79.67fg 73.33h 77.50E 4.33cd 4.33cd 4.33B 34.67hi 38.33fg 36.50D 
T4 67.67i 63.33i 65.50F 4.33cd 3.00g 3.67CD 36.33fg 38.00fg 37.17D 
T5 9500d 81.67fg 88.34D 4.00de 4.00de 4.00BC 36.33gh 34.00i 35.17E 
T6 99.00cd 97.11d 98.00BC 3.67ef 4.67c 4.17B 37.00g 42.33cd 39.67C 
T7 95.00d 84.00ef 89.50D 3.67ef 3.33fg 3.50DE 44.00c 41.67d 41.83B 
T8 103.3c 94.67d 98.99B 3.67ef 4.67c 4.17B 41.00de 39.67ef 40.33C 
T9 66.33i 53.00j 59.67G 3.33fg 3.00g 3.17EF 30.67j 31.67j 31.17F 

Mean 92.16A 83.20B  3.93A 3.90A  39.43A 39.30A  
 Second season: 2015 

Control 76.67gh 68.00ij 72.34F 3.33gh 3.33gh 3.33EF 36.67eh 37.33eg 37.00D 
T1 90.67f 108.7c 99.69B 3.00h 3.33gh 3.17EF 35.67gi 36.67eh 36.17D 
T2 150.00a 126.7b 138.32A 6.67a 5.33b 6.00A 57.67a 46.33b 52.00A 
T3 62.33kl 79.00g 70.67F 4.67d 5.33c 5.00B 34.67ij 39.33e 36.50D 
T4 70.00ij 59.33lm 64.67G 3.67g 3.00h 3.33EF 36.33f-i 38.00ef 37.17D 
T5 93.33ef 92.00ef 92.67C 4.00ef 4.00ef 4.00BC 37.33eg 35.33hi 36.33D 
T6 61.33l 96.00de 78.67E 3.67fg 4.33de 4.00BC 37.00eh 42.33cd 39.67C 
T7 72.33hi 94.33d 83.33D 3.67fg 3.67fg 3.69DE 44.00c 41.67d 42.83B 
T8 66.33jk 99.33d 82.83D 3.33gh 4.67d 4.00BC 43.00cd 42.33cd 42.67B 
T9 55.67m 42.33n 49.00H 3.33gh 3.00h 3.17EF 30.67k 33.33j 32.00E 

Mean 79.87B 86.57A  3.93A 4.00A  39.30A 39.17A  
Means followed by the same letter in a column or row do not differ significantly according to Duncan`s New Multiple Range t-Test 
at P = 0.05. 

 
Table 3b: Effect of combined fertilization treatments on some vegetative growth traits of Siwi and Hayany date palm 

offshoots during 2014 and 2015 seasons. 

Fertilization 
treatments 

Trunk diameter 
(cm) Mean 

New formed leaves 
F.W. (g) Mean 

New formed leaves 
D.W. (g) Mean 

Siwi Hayany Siwi Hayany Siwi Hayany 
 First season: 2014 

Control 4.47ce 4.20de 4.33B 78.79eg 46.45fg 47.62FG 21.87g 21.41g 21.64D 
T1 4.63cd 4.07de 4.35BC 50.66de 46.78fg 48.72EF 17.48h 27.57cd 22.52CD 
T2 6.03a 5.43a 5.73A 82.70a 73.24b 77.97A 40.74a 35.90b 37.32A 
T3 4.50c-e 4.27c-e 4.38BC 54.78c 46.78fg 50.78CE 29.70c 24.37eg 27.03B 
T4 4.07de 4.50c-e 4.28BC 51.04de 49.13ef 50.09DE 25.97df 22.70g 24.34C 
T5 4.43c-e 3.97e 4.20BC 50.40de 48.00eg 49.20DF 23.47eg 23.80eg 23.64CD 
T6 4.27c-e 4.83c 4.55B 48.83eg 53.23cd 51.03CD 22.23g 24.53eg 23.38CD 
T7 3.93e 4.10de 4.02C 52.80cd 53.67cd 53.23B 26.20df 26.50de 26.35B 
T8 4.33c-e 4.10de 4.22BC 52.77cd 52.47cd 52.62BC 23.80eg 24.37eg 24.08C 
T9 3.30f 3.30f 3.30D 45.50g 46.47fg 45.98G 21.77g 323.33fg 22.55CD 

Mean 4.40A 4.28A  53.83A 51.62B  25.32A 25.25A  
 Second season: 2015 

Control 4.33cf 4.20dg 4.27C 46.46gi 45.78hi 46.12E 21.91g 21.51g 21.64D 
T1 4.63cd 4.07eg 4.35C 48.79fh 55.11d 51.95C 17.51h 27.48cd 22.52CD 
T2 6.20a 5.27b 5.73A 85.70a 75.57b 80.64A 40.81a 33.84b 35.25A 
T3 4.50cf 4.23dg 4.37C 58.44c 51.45ef 54.94B 29.75c 24.43eg 27.03B 
T4 4.07eg 4.50cf 4.28C 56.04cd 47.80gi 51.92C 25.29df 22.73g 24.34C 
T5 4.43cf 3.97fg 4.20CD 45.07i 47.33gi 46.20E 23.51eg 23.48eg 23.64CD 
T6 4.60ce 4.83bc 4.72B 46.83gi 45.90hi 46.37E 22.26g 24.57eg 23.38CD 
T7 4.27dg 4.43c-f 4.35C 45.80hi 51.67e 48.7D 26.23df 26.52de 26.35B 
T8 4.67dg 4.27dg 4.47BC 48.10gi 49.13eg 48.62D 23.76eg 24.39eg 24.08C 
T9 4.07eg 3.73g 3.90D 41.83j 49.80j 40.83F 21.43g 23.30fg 22.38CD 

Mean 4.58A 4.35B  52.31A 50.95B  25.29A 25.23A  
Means followed by the same letter in a column or row do not differ significantly according to Duncan`s New Multiple Range t-Test 
at P = 0.05. 
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on Fig "White Adci". In this regard, Abdel-Galeil (2010a) reported that using humic acid at 20 ml/l as a soil 
drench and at 2 ml/l as a  
foliar spray is the best way to improve growth and quality of date palm cv. Malacabe plantlets. In addition, 
Abdel-Galeil et al (2015) on date palm cv. Siwi found that application of EM biostimulant solution at 25 ml/l 
combining with NPK (20:20:20 + microelements) at 5 g/offshoot greatly improved vegetative growth and 
quality of these offshoots before transferring to the permanent field. 
 
2- Some constituents content in the leaves of Siwi and Hayany date palm cultivars:  

 
Results in Tables (4 and 5) exhibit that the means of chlorophyll a, b and carotenoids content (mg/g f.w.), 

as well as that of total indoles (ppm) in the leaves of fertilized plants of the two studied cultivars were fluctuated 
as affected by the various combinations of fertilization used in this work with various significant differences 
when compared with the control means in the two seasons. However, the highest content of the previously 
aforenamed constituents was also recorded by the same superior combined treatment that scored the best 
vegetative growth, namely 5 cm3/l green power (soil drench) + 4 cm3/l nofatrein (foliar spray) combined 
treatment (T5). This may indicate the role of both green power as an organic fertilizer and nofatrein as a 
chemical one in supplying plants of the two cultivars with their requirements from macro-and micro elements 
for increasing fresh and dry masses of plant parts. Besides, feeding the plants through roots and leaves may lead 
to excess absorption of nutrients which accumulate in plant tissues. Excessive uptake of nutrients may also 
activate metabolism. 

 
Table 4: Effect of combined fertilization treatments on pigments content in the leaves of Siwi and Hayany date palm 

offshoots during 2014 and 2015 seasons. 

 
Fertilization 
treatments 

Chlorophyll a 
(mg/g. f.w.) Mean 

Chlorophyll b 
(mg/g. f.w.) Mean 

Carotenoids 
(mg/g. f.w.) Mean 

Siwi Hayany Siwi Hayany Siwi Hayany 

 First season: 2014 
Control 0.795 0.707 0.751 0.506 0.568 0.537 0.198 0.114 0.156 

T1 0.712 0.681 0.697 0.527 0.520 0.524 0.138 0.134 0.136 
T2 0.908 0.884 0.896 0.984 0.849 0.917 1.682 1.656 1.669 
T3 0.714 0.715 0.715 0.596 0.638 0.617 0.140 0.195 0.168 
T4 0.815 0.724 0.770 0.707 0.596 0.652 0.197 0.172 0.185 
T5 0.794 0.796 0.795 0.579 0.706 0.643 0.141 0.132 0.137 
T6 0.728 0.732 0.730 0.780 0.705 0.743 0.157 0.173 0.165 
T7 0.721 0.789 0.755 0.578 0.567 0.573 0.159 0.176 0.168 
T8 0.723 0.795 0.759 0.778 0.708 0.743 0.230 0.197 0.214 
T9 0.626 0.608 0.617 0.422 0.408 0.415 0.093 0.085 0.089 

Mean 0.754 0.743  0.646 0.627  0.314 0.303  
 Second season: 2015 

Control 0.701 0.628 0.665 0.792 0.735 0.764 0.192 0.111 0.152 
T1 0.697 0.711 0.704 0.507 0.520 0.514 0.134 0.135 0.135 
T2 0.889 0.793 0.841 0.995 0.838 0.917 1.675 1.654 1.665 
T3 0.647 0.638 0.643 0.597 0.591 0.594 0.138 0.131 0.135 
T4 0.630 0.654 0.642 0.595 0.508 0.552 0.189 0.178 0.184 
T5 0.710 0.703 0.707 0.721 0.702 0.712 0.133 0.143 0.138 
T6 0.688 0.688 0.688 0.699 0.606 0.653 0.178 0.172 0.175 
T7 0.704 0.707 0.706 0.590 0.583 0.587 0.163 0.143 0.153 
T8 0.725 0.735 0.730 0.785 0.780 0.783 0.214 0.174 0.194 
T9 0.600 0.596 0.598 0.435 0.408 0.422 0.090 0.084 0.087 

Mean 0.699 0.685  0.672 0.627  0.311 0.292  

 
An identical trend to that of the vegetative growth was also obtained regarding the effect of cultivar on the 

chemical constituents content mentioned above, where cv. Siwi possessed higher content of pigments and 
indoles than Hayany one in all cases of the two seasons. This may show the higher ability of cv. Siwi than cv. 
Hayany in response to fertilization treatments employed in this study. Similarly was the effect of interaction 
treatments, as interacting between either of the two used cultivars and fertilizing with T2 combined treatment, 
viz. 5 cm3/l green power (drench) + 4 cm3/l nofatrein (spray) gave the highest contents of pigments and indoles 
over all the other interactions in both seasons, with the prevalence of the interaction between cv. Siwi and T2 
combined fertilization treatment that gave the highest records in the two seasons at all. 
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Such results agreed with the findings of Abdel-Galel (2010b) on date palm cv. Sakkoty and El-Fouly et al. 
(2014) who reported that spraying the foliage of one-year-old transplants of cabbage palm, monthly with humic 
acid (10:10:10 + microelements) and citreen (a commercial nutritive liquid contains 2 % from Fe, Zn and Mn in 
chelated form + 15 % organic acids + 3 % spreading agent) solution at 5 ml/l or each caused a marked 
increment in the leaves content of chlorophyll a and b, carotenoids, anthocyanin, total carbohydrates, Fe, Zn and 
Mn. Likewise, Abdel-Galeil et al. (2015) decided that connecting between EM at 25 ml/l as foliar spray and 
NPK at 5 g/offshoot as soil drench elevated the content of chlorophyll a, b, carotenoids, N, P, K and total 
indoles in the leaflets of Siwi date palm offshoots.    

According to the aforementioned gains, it can be advised to fertilize two-year-old offshoots of date 
palm cvs. Siwi and Hayany grown in container, monthly with a combination of 5 cm3/l green power 
organic liquid fertilizer as soil drench + 4 cm3/l Nofatrein mineral liquid fertilizer as foliar spray, 7 times 
during the growing season to obtain the best vegetative growth and high quality. 
 
Table 5: Effect of combined fertilization treatments on total indoles content in the leaves of Siwi and Hayany date palm 

cultivars during 2014 and 2015 seasons. 

Fertilization 
treatments 

Total indoles (ppm) 
First season: 2014 

Mean 
Second season: 2015 

Mean 
Siwi Hayany Siwi Hayany 

Control 0.513 0.523 0.518 0.527 0.503 0.515 
T1 0.517 0.543 0.530 0.533 0.493 0.513 
T2 0.687 0.630 0.659 0.673 0.607 0.640 
T3 0.433 0.433 0.433 0.420 0.413 0.417 
T4 0.433 0.45 0.442 0.417 0.410 0.414 
T5 0.437 0.617 0.527 0.417 0.573 0.495 
T6 0.407 0.433 0.420 0.407 0.417 0.412 
T7 0.607 0.44 0.524 0.577 0.427 0.502 
T8 0.553 0.46 0.507 0.533 0.443 0.488 
T9 0.353 0.313 0.333 0.373 0.357 0.365 

Mean 0.494 0.484  0.488 0.464  
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