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ABSTRACT 
 

This work was carried out under the greenhouse Condition at central Laboratory of Date Palm Research and 
Development, Giza, Egypt during the two seasons to study the effect of individual application of EM 
biostimulant solution (as a soil drench) at 0,5,10 and 15 ml/l and potassein-N (K-N) at 0, 1, 2 and 3ml/L (as a 
foliar spray) on growth and chemical composition of 6-month-old date palm (Phoenix dactylifera L.) cv. 
Sakkoty plantlets .Moreover each level of EM biostimulant was combined with each one of  potassein-N  to 
obtain  16 interaction treatments. plantlets  were grown in 20 cm diameter plastic pots (one plantlet/pot) filled 
with a mixture of peatmoss and sand (2:1, by volume).the  Results indicated that all fertilization treatments 
significantly increased plant height (cm), number of leaves/ plantlet and leaflet width. when compared to control 
in both seasons, with the superiority of the combination between EM solution at 15 ml/l (as a soil drench) and 
potassein-N at 3ml/l  as a foliar spray which gave in general the most high means in all previous measurements 
compared to the means of control and all the other treatments. Similar observations were also attained 
concerning the leaflet content of total indoles, chlorophylls a and b and carotenoids. So, it is recommended to 
use a  combination of EM biostimulant solution at 15ml/L as a soil drench +potassein-N (K-N) as a foliar spray 
at 3 ml/L ,monthly to improve vegetative growth and promoting the nutrients uptake of date palm cv. Sakkoty 
plantlets during acclimatization stage. 
 
Kay words: Date Palm, Phoenix dactylifera L, potassein-N and EM biostimulant. 

 

Introduction 
 

The date palm (Phoenix dactylifera L.) is considered a common fruit grown in the tropical and subtropical 
countries. It is well known that all palm plants grow slowly, and fertilizing them with either chemical or bio-
preparations usually enhance growth, especially at the first stages. In this concern, Abdel-Galeil (2010a) found 
that survival and rooting percentages, root length and No. roots/ off shoot of date palm cv. Zaghloul were 
linearly increased with increasing the level of commercial liquid fertilizer (10N: 10P: 10K + micro-elements) 
from 5 to 10ml/l. A similar trend was also attained regarding leaf length, Number of new formed leaves/ 
offshoot, fresh and dry weights of the new formed leaves, as well as the percentages of N, P and K in the new 
leaves. 

 Improving the vegetative growth without adverse effect on the environment, is a major goal of 
horticulturist. It could be achieved by organic biostimulants, which were defined by Russo and Berlyn, (1990) as 
being non fertilizers which benefit plant growth. Foliar fertilization with macro and micro-nutrients leads 
usually to considerable growth and development responses. This is mainly due to the fact that foliar nutrients 
application easily overcomes limiting soil physiochemical conditions for root nutrients uptake and because 
nutrients are directly applied to foliage at times when demand is particularly to high and rapid responses may be 
desired (Alexander, 1987). Potassium is a very effective macro-element on growth, development, flowering and 
yield of different plants. Potassein is a liquid fertilizer containing 3% K, produced by Ministry of Agric., Egypt. 
This fertilizer is available with nitrogen (Potassein-N). Many investigators as El-Maghraby et al. (1998), El-
Shafai (2001) and Ismail et al., (2002) whom scored a significant stimulation on growth, root sugars and yield of 
sugar-beet plants fertilized with either forms of potassein. Naguib and Nabial (2002) on thyme and Mohamed 
and Naguib (2002) on fenugreek indicated that plant height, number of branches/plant, fresh and dry weights of 
herb, chlorophyll pigments, carbohydrates and minerals content in the leaves were significantly improved as a 
result of spraying with K-P potassein at the rates of 3 or 6 L./Fed. Moreover, Humates applied as various 
commercial products, have been found to improve growth and increase yield and water uptake by different 
citrus species (Webb and Biggs, 1988) and improve growth of chardonnay grapevines (Reynolds et al., 1995). 

A commercial Japanese product, EM is a biostimulant that contains more than 60 selected strains of 
"Effective Microorganisms", viz., Photosynthetic bacteria, lactic acid bacteria, yeast, actinomycetes and various 
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fungi that improve growth and health of plants (Primavesi, 1999). Janas, (2009) revealed that effective 
microorganisms (EM) is characterized by a wide spectrum of activity and complex effect on plant living 
environment. Thus, it may be used as foliar treatments, on the seeds or in soil application. Its effects on inducing 
plant disease resistance, yield creating and protective were observed in many industrial, medicinal and 
ornamental plant species. It is also creates humus substance and regulates basic relations in the soils. Therefore, 
the EM bio preparation is used in many countries, on a large scale, in organic production of agricultural crops. 
In this regard, Thach et al. (1999) indicated that treatment orchids with EM led to larger stems, darker green 
leaves and accelerating flowering in Dendrobium plants. On jojoba, Thach et al. (1999) noticed that Biomagic (a 
commercial biopromoter) at 10g/l and inoculation with a mixture of Azotobacter and Bacillus significantly 
increased vegetative growth parameters, pigments content, total carbohydrates, N, P, K, Fe, Zn and Cu in the 
leaves. On the same line, were those results recorded by El-Seginy (2006) on pear and apricot and El-Sayed 
(2012) on paspalum turf. 

Abdel-Galeil, (2010b) stated that, spraying date palm cv. Sakkoty plantlets with potassein-N at 2 ml /L + 
20 ml /L humic acid at one month interval improve vegetative growth and nutrient uptake. Moreover Amro et al 
(2014) on" Hayany" date palm indicated that using EM at 90 ml / palm/ year enriched with potassium sulphate 
at 1.5kg/palm/year treatment as soil application enhance leaf chlorophyll content, retained fruit percentage, 
yield, fruit quality and leaf minerals content . 

This work was set out to discover the beneficial effects of both chemical fertilizer (Potassein-N) as a foliar 
spray and EM biostimulant solution (as a soil drench), alone or in combination on growth and chemical 
composition of date palm  cv. Sakkoty plantlets during acclimatization stage . 
 

Materials and Methods 
 
A trial was conducted under the greenhouse conditions at the Central Laboratory of Research and 

development of Date Palm, Giza, Egypt during the two successive seasons to improve vegetative growth and 
promoting the nutrients uptake of the young date palm plantlets of cv. Sakkoty by using biostimulant EM 
solution(as a soil drench) and potassein-N (K-N) as a foliar spray. Six- month- old cv. Sakkoty plantlets with 
average 45-50 cm length and 4-5 leaves/plantlet were planted in 20- cm- diameter plastic pots (one plantlet/pot) 
filled with a mixture of  peat and sand (2:1, by volume).EM biostimulant, was applied as a soil drench at 0, 5, 10 
and 15 ml/L. and potassein-N (K-N) applied as a foliar spray at 0, 1,2 and 3 ml/L. Control plants were sprayed 
in the same times with a tap water .Moreover, each level of EM biostimulant  as a soil drench was combined 
with each one of potassein-N (K- N) as a foliar spray to obtain 16 interaction treatments. The treatments were 
applied monthly from March to October, All plants under various treatments were irrigated once every 6 days 
with 500 ml of fresh water/pot. The layout of the experiment in the two seasons was a complete randomized 
design in factorial experimental type (Mead et al., 1993), with 3 replicates, as each one contained 3 Plantlets.  
 
At the end of each season (October) the following data were recorded:  

 
Plant height (cm), number of leaves/plant and leaf width. In fresh leaf samples, photosynthetic pigments 

(chlorophyl1 a, b and carotenoides) as mg/g f.w. were determined according to Saric et al. (1976) and total 
indoles content were assessed as described by Larsen et al.  (1962). 
 
Statistical analysis: 

 
Data obtained were subjected to the analysis of variances of completely randomized factorial design as 

recommended by (Snedecor and Cochran 1980). Least significant differences between means were calculated to 
identify treatment means which differed significantly at the 5% level of significance. 

 

Results and Discussion 
 
Effect of EM biostimulant, potassein- N and their interaction on:  
 
1. Vegetative growth parameters 

 
Data presented in Table (1) and Fig. (1) showed that plant height (cm), number of leaves/plant and leaf  

width were significantly increased due to different treatments used in the study in both seasons, with the 
superiority of the combined treatment between  15 ml /L EM +3 ml/L potassein-N, which gave the highest 
records  of plant height (82.40 and 83.40 cm), leaf width (0.96 and 0.96  cm) and number of leaves/plant (8.3 
and 8.0 per plant) in the first and second seasons,  respectively. 
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Abdel-Galeil (2015) on date palm cv. Siwi offshoots reported that complete fertilizer (19 : 19 : 19+ 
micronutrients) at 2g/pot plus EM at 1ml/l as a soil drench gave the best growth.Regarding the applied 
potassein-Nas a foliar spray, the results indicated that, the highest plant (73.68 cm and 72.72 cm), the widest 
leaves (0.81 and 0.78) and higher number of leaves/plant(7.00 and 6.8)in the  first and second seasons, 
respectively were recorded by plants treated with 3 ml/l potassein-N as a foliar spray. 
 

Table 1: Effect of EM biostamulat, potassein-N and their interaction on some vegetative growth parameters of date palm 
plantlet cv Sakkoty plantlets during acclimatization stage. 

First season 

 Plant height (cm) Leaf width (cm) Number of leaves/plant 

                  Foliar spray  
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 First season: 2008 

     0 61.80 68.30 68.61 69.48 67.05 0.50 0.64 0.69 0.71 0.64 5.0 5.7 6.0 6.3 5.8 

 5  ml/L EM 65.94 68.40 69.22 69.68 68.31 0.57 0.67 0.70 0.77 0.68 6.0 6.0 6.7 6.7 6.3 

 10   ml/L EM 67.58 68.60 69.24 73.13 69.64 0.64 0.68 0.73 0.81 0.72 6.0 6.0 6.7 6.7 6.3 

 15  ml/L EM 67.84 68.80 70.63 82.40 72.42 0.66 0.71 0.75 0.96 0.77 6.3 6.3 6.7 8.3 6.9 

 Mean 65.79 68.53 69.43 73.68  0.59 0.68 0.72 0.81  5.8 6.0 6.5 7.0  

 LSD Drench 2.20  0.03     0.39    

 LSD spray 2.20  0.03     0.39    

 LSD Drensh x Spray 4.40  0.05     0.78    

 Second season 

      0 65.47 66.62 66.93 67.80 66. 71 0.55 0.65 0.68 0.71 0.65 5.7 6.0 6.3 6.3 6.1 

 5  ml/ L EM 66.62 66.95 67.53 69.42 67.63 0.60 0.66 0.69 0.72 0.67 6.3 6.3 6.3 6.3 6.3 

 10   ml/L EM 66.68 67.18 67.64 70.25 67.94 0.66 0.68 0.70 0.72 0.69 6.3 6.3 6.7 6.7 6.5 

 15   ml/L EM 66.95 71.08 74.40 83.40 73.96 0.75 0.78 0.78 0.96 0.82 6.7 6.7 6.7 8.0 7.0 

 Mean 66.43 67.96 69.12 72.72  0.64 0.69 0.71 0.78  6.3 6.3 6.5 6.8  

 LSD Drench  2.38     0.03     0.49    

 LSD spray  2.38     0.03     0.49    

 LSD Drensh x Spray  4.76     0.05     0.99    

 
In this concern, Shahin et al., (2004) on Dodonaea viscosa, Moustafa et al., (2005) on Nerium oleander and 
Salemand El-Fiky (2006) on marjoram reported that adding either N or P fertilizers in the presence of K 
markedly improved plant growth. In addition to the great contribution of N in plant materials, it is a main 
constituent of all proteins and nucleic acid, as well as, of both structural and non-structural components of plant 
cells, besides, involving P in energy transfer process and in building of phospholipids and nucleic acids 
(Yeonhee et al., 2000). Concerning the effect of  EM    applied as a soil drench, the  results  showed that the  
highest significant increases in plant height (72.42 and 73.96 cm), leaf width (0.77 and 0. 82) and number of 
leaves  plant /plant (6.9 and 7.0) were obtained from plants treated with  EM solution at 15 ml/l. The present 
results are in harmony with those postulated by Abdel-Galeil (2010a and b) and Abdel-Galeil(2015)on date 
palm cvs. Malacabe and Sakkoty, Kandeel et al. (2002) on Melia azedarach, Agina et al. (2005) on Ficus 
microcarpa cv. Hawaii, Abdel-Fattah et al. (2009) on Dracaena and El-Sayed (2012) who elicited that complete 
fertilizer (19 : 19 : 19+ micronutrients) at 2g/pot plus EM at 1ml/l as a soil drench gave the best growth, density 
and color in seashore paspalum turf. EM may play a role in enhancing the enzymatic systems in the plant 
tissues, and consequently activating growth (Thach et al., 1999).Moreover, Amro, (2014). On date palm cv. 
"Hayany" reported that EM application increased number of the soil microflora, i.e. total bacteria, total 
actinomyces and total fungi which are precursor of indole acetic acid and gibberellins that leads to improve 
growth of root system, reflected on enhancing the uptake of nutrients. 

 
2. Chemical composition: 
 
A-Indolescontent (mg / 100gm f.w): 
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Indoles  is considered  the important factor affect plant growth characters(shoots and roots). Data in Table 
(2) showed that the high significant values of indoles in the leaves resulted from plant treated with 3 ml/ l 
potassein- N as a foliar spray (0.37 and 0.37  mg / 100gm f.w) in the two seasons , respectively. Also, the 
highest content was recorded from plantlets treated with EM at 15ml/ l as a soil drench (0.40 mg /gfw and 0.35 
mg /gfw) in both seasons, respectively. Concerning the interaction between soil drench and foliar spray, the best 
content (0.46 and 0.42mg /gfw) were gained by the foliar spray at15 ml/ l EM as a soil drench + 3 ml/ l 
potassein-N as a foliar spray in the two seasons, respectively. On the other hand, control treatment gave the 
lowest value (0.16 and 0.12 mg / 100gm f.w in the first and second seasons respectively). The results are in 
agreement with those of Tiwari (2009) who proved that Azospirillum, Azotobacter, Klebsilla and pseudomona 
ssp were produced highly significant indolecontent. Moreover, Amro (2014) on date palm cv. "Hayany" 
reported that EM application increased number of the soil microflora, i.e. total bacteria, total actinomyces and 
total fungi which are precursor of indole acetic acid and gibberellins. 

 
 

 
 
Fig. 1: Effect of EM biostamulat and potassein-N on vegetative growth of date palm plantlet cv. Sakkoty 

plantlets during acclimatization stage. 
 
Table 2: Effect of EM biostamulat, potassein-N and their interaction on total indol of  date palm plantlet cv. Sakkoty during 

acclimatization stage 
                                                                    First season                                                                  Second season                                 
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     0 0.16 0.18 0.22 0.26 0.21 0.12 0.24 0.33 0.34 0.26 
5 ml/L EM 0.27 0.37 0.36 0.36 0.34 0.16 0.32 0.34 0.34 0.29 
10 ml/L EM 0.37 0.37 0.38 0.39 0.38 0.22 0.35 0.36 0.36 0.32 
15 ml/L EM 0.38 0.38 0.39 0.46 0.40 0.24 0.36 0.37 0.42 0.35 
Mean 0.30 0.33 0.34 0.37  0.19 0.32 0.35 0.37  
LSD Drench                                                 0.03                                                                                                                       0.03 
LSD Spray                                                    0.03                                                                                                                       0.03 
LSD Drenchxspray                                      0.05                                                                                                                        0.05 

 

b. Chlorophyll (A)  content (mg/gf.w.): 
 
The results are presented in Table (3) showed the effect of EM biostimulant and potassein-Non 

chlorophyll a,b and carotenoides contents in the leaves of Sakkoty plantlets The data indicated that the highest 
value of chlorophyll A(0.75 mg /gfw and 0.77mg /gfw in both seasons, respectively) was scored by plantlets 
treated with 3 ml/l potassein-N as a foliar spray .  
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Also the highest content of such pigment was recorded from plantlets treated with EMat 15ml/ l as  a soil 
drench (0.78 mg /gfw and 0.81 mg /gfw in both seasons, respectively).Concerning the interaction between soil 
drench + foliar spray, the best results ( 0.88 and 0.95 mg /gfw) were obtaind by15 ml /l EM  as a soil drench+ 3 
ml/ lpotassein-N as a foliar spray combined treatment  in two seasons, respectively . On the other hand, control 
treatment recorded the lowest value (0.58 and 0.57 mg /gfw in at the two seasons, respectively). 

 
Table 3: Effect of EM biostamulat, potassein-N and their interaction on chlorophylls a,b and carotenoids (mg/gf.w.) of date 

palm plantlet cv. Sakkoty during acclimatization stage . 

First season 

 Chlorophyll - a (mg /gf.w.) Chlorophyll-  b (mg /gf.w.) carotenoids  (mg /gf.w.) 

                  Foliar spray  
Soil drench 
 

0 
1m

l/
L

po
ta

ss
ei

n
-N

 

2m
l/

L
po

ta
ss

ei
n

-N
 

3m
l/

L
po

ta
ss

ei
n

-N
 

Mean 0 

1m
l/

L
po

ta
ss

ei
n

-N
 

2m
l/

L
po

ta
ss

ei
n

-N
 

3m
l/

L
po

ta
ss

ei
n

-N
 

Mean 0 

1m
l/

L
po

ta
ss

ei
n

-N
 

2m
l/

L
po

ta
ss

ei
n

-N
 

3m
l/

L
po

ta
ss

ei
n

-N
 

Mean 

  

     0 0.58 0.62 0.65 0.69 0.64 0.45 0.64 0.67 0.68 0.61 0.09 0.32 0.33 0.34 0.27 

 5  ml/L EM 0.66 0.67 0.68 0.69 0.68 0.62 0.66 0.68 0.70 0.67 0.30 0.32 0.34 0.35 0.33 

 10   ml/L EM 0.66 0.68 0.70 0.73 0.69 0.64 0.68 0.71 0.71 0.69 0.31 0.42 0.43 0.51 0.42 

 15  ml/L EM 0.72 0.75 0.78 0.88 0.78 0.68 0.68 0.73 0.83 0.73 0.34 0.42 0.51 1.20 0.62 

 Mean 0.66 0.68 0.70 0.75  0.60 0.67 0.70 0.73  0.26 0.37 0.40 0.60 0.27 

 LSD Drench 0.03   0.03     0.03   

 LSD spray 0.03   0.03     0.03   

 LSD Drensh x Spray           0.05   0.05     0.05   

 Second season 

      0 0.57 0.65 0.66 0.67 0.64 0.46 0.66 0.67 0.69 0.62 0.08 0.36 0.37 0.38 0.30 

5 ml/ L EM 0.66 0.66 0.68 0.70 0.68 0.62 0.67 0.68 0.74 0.68 0.35 0.36 0.37 0.38 0.37 

 10  ml/L EM 0.67 0.69 0.70 0.75 0.70 0.67 0.67 0.73 0.75 0.71 0.35 0.46 0.46 0.55 0.46 

 15 ml/L EM 0.71 0.78 0.78 0.95 0.81 0.68 0.69 0.73 0.88 0.75 0.36 0.48 0.55 1.18 0.64 

 Mean 0.65 0.70 0.71 0.77 
 

0.61 0.67 0.70 0.76 
 

0.29 0.42 0.44 0.62 
 

 LSD Drench     0.03     0.03     0.03   

 LSD Spray     0.03     0.03     0.03   

 LSD Drensh x Spray     0.05     0.05     0.05   
 

 
C. Chlorophyll  b content (mg/gf.w.): 

 
The data listed in table (3) indicated that, the highest value of chlorophyll b, (0.73 and 0.76 mg/g F.W in 

both seasons). It was noticed in the leaves of plantlets treated with 3 ml/l potassein-N as a foliar spray. The best 
value of chlorophyll b (0. 73 and 0.75 mg/g F.W.) were recorded in the leaves of plantlets treated with 15 ml/L 
EM biostmulat as a soil drench  in the first and second seasons, respectively. The interaction between (15 ml /l 
EM as a soil drench + potassein-N at 3 ml/L gave the highest value at all (0.83 and 0.88 mg/g F.W.) in the first 
and second seasons. The results come in chlorophylls and amino acid synthesis and P which contributes in 
regulating the opening and closing of stomata and possibility membrane turgor that affects chlorophyll 
formation through its radioactive properties (Marschner, 1995). Several workers referred to the stimulatory 
effects of K, P and N fertilization on chlorophylls and other constituents formation as Yeonhee et al., (2000) on 
Aster tataricus, Moustafa et al., (2005) on Nerium oleander and Abdel-Galiel. (2010) who stated that, spray the 
young plantlet of cv. Sakkoty date palm with potassein-N at 2 ml /L + 20 ml /L humic acid every month 
improved vegetative growth and nutrient uptake. 

 
d.Carotenoids content (mg/gf.w.): 

 
The data in Table (3) exhibit that the best content of carotenoid (0.60 and 0.62 mg/gf.w) in both seasons, 

respectively observed in the leaves of the plantlets treated with potassein-N (as a foliar spray) at 3 ml /L.  
Concerning EM biostamulat (as a soil drench), the best results of carotenoids (0.62 and 0.64mg/gf.w.) recorded 
in the leaves of plantlets treated with 15  ml/L EM biostimulat in both seasons, respectively 
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Regarding the interaction between (soil drench EM biostimulat +foliar spray potassein-N), the highest 
values were1.20 and 1.18obtained from plantlets treated with EM biostimulatat 15  ml/L + potassein at 3  ml/L 
in both season respectively 

Further, EM may play a role in enhancing the enzymatic systems in the plant tissues, and consequently 
activating growth (Thach et al., 1999). In this regard, Amro et al (2014) on "Hayany" date palm indicated that 
using EM at 90 ml/ palm/ year enriched with potassium sulphate at 1.5kg/palm/year treatment as soil application 
enhanced leaf chlorophyll content. 

From the aforementioned results, it can be advised to treat the 6-months -old plantlet of date palm cv. 
Sakkoty with EM biostimulat solution (as a soil drench) at 15ml/l plus potassein-N (as a foliar spray) at 3ml/l to 
get the best growth and nutrient up take. 
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