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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 2009 and 2010 seasons to examine the effect of nitrobien and biogien 
biofertilizers containing Azotobacter chroococcum and Azospirillum sp.,  
respectively at 0, 5,10 and15 gm/plant,  alone  or in the following 
combinations between them 5gm  nitrobien +5 gm biogien /plantlet,10gm 
nitrobien +10gm biogien /plantlet and 15gm  nitrobien +15gm biogien 
/plantlet on growth and chemical composition of  one- year-old plantlets of 
date palm(phoenix dactylifere) cv. Malacabe. Experimental  results indicated 
that all biofertilization treatments significantly increased plant height, 
number of leaves/ plantlet ,leaflet width ,number of roots/plantlet  and root 
length . Moreover, the content of N,P,K,Zn,Mn,Cu and Fe in the leaves were 
also increased in both seasons with the superiority of combination between 
biogien  and nitrobien  at 15 g/ plant for each. A similar trend was also gaind 
concerning the content of indoles  and chlorophyll  a,b and carotenoids in 
the leaves. However, the highest percent of N and P  was  recorded by the 
combined  treatment of 15gm/ plantlet piogien+15gm/ plantlet nitrobien in the  
two seasons, but the highest percent of  K was recorded by the combined  
treatment of 10 gm / plantlet biogien+10 gm/plantlet nitrobien . So,It could be 
recommended to use the compination  between 15gm biogien/ plantlet 
+15gm nitrobien / plantlet every 2 months as a soil  drench to obtain the best 
vegetative growth  of date palm  cv. Malacabe plantlet. 
Kay wards: Phoenix dactylifera, hardening, bioferilizer, nitrobien and 
biogien. 
 
INTRODUCTION 

Date palm (Phoenix dactylifera L.) has a great economical importance and 
agricultural uses throughout human,s history . In Egypt distribution of date 
palm trees, covers a large area extends from Aswan to North Delta, beside 
the oasis of Siwa, Bahariya, Farafra, Kharga and Dakhla. At present, the 
importance of palms increases day after day due to their different uses and 
benefits for both human and environment. Biofertilizers  contain micro-
organisms, which fix atmospheric nitrogen in a free living state,e.g 
Azotobacter and Azospirillum (Darwish, 2002) . Moreover, Azotobacter 
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secretes some growth promoting factors,e.g gibberellin, cytokinin-like 
substances, auxins,as well as some vitamines such as thiamine, riboflavin, 
pyridoxine, cyanocobolamine ,nicotinic  and pantothenic acids (Darwish, 
2002). Subba- Rao (1993) indicated that Azotobacter chroococcum 
synthesize antifungal antibiotics,which gave  it additional advantage for the 
use in the field of bioproduction. In this regard Peacock and Daniel(1992) 
postulated that inoculation with Azotobacter or Azospirillum greatly 
improved growth and quality of tall fescue and bermudagrass sods .El-sayed 
and El-Feky (2007) decl ared that biogien at the rate of 10 gm/plant improved  
vegetative and root growth of  Ficus binnendijkii (Amstel King) plants, as well 
as the contents of pigments,N,P and K in the leaves .On the same line ,were 
those results of Attia and Abdel-Azeem  (2005) on Lawsonia inermis Ahmed 
et al(2005) on populus nigra and Sarhan et al (2007) on jojoba.However 
Shahin (2005) stated that fertilization combinations containing phosphorene 
(biofertilizer) slightly enhanced growth density and colour of paspalum turf 
grown in either  sandy or loamy soil. The objective of this trial, is to find out 
the effect of fertilization with biogien and nitrobien, alone biofertilizers or in 
combinations on hardinens, growth and chemical composition of date palm 
cv. malacabe plantlets. 

 
MATERIALS AND METHODS 

A trial was conducted under the greenhouse condition at Central 
Laboratory of Date Palm Research and Development ,Giza, Egypt during the 
two successive seasons of 2009 and 2010 to study the effect of biofertilizers 
with biogien and nitrobien,  individually or in compinations on growth and 
chemical composition of date palm cv. malacabe  plantlets 

The following  fertilization treatments were applied every two months : 

1- No fertilization,referred to as control.                     

2-Nitrobien ; a bioferilizer, which contains a specific strain of  Azotobactar  
chroococcum bacteria,conc. 

    10-7-10-9/cell)was added  as a soil drench at 5,10 and 15 gm/plant . 

3- Biogien; a bioferilizer ,which contains a specific strain of  Azospirillum sp 
bacteria,conc.10-7-10-9/cell) was also added as a soil drench at 5,10 and 15 
gm/plant . 

4- Combinations between nitrobien and biogien at  5+5gm/plantlet,10+10 
gm/plantlet and 15+15gm/plantlet for each one, respectively , as a soil 
drench. One- year- old plantlets of p.dactylifera L.cv. malacabe with 
average of 10-12 cm height were planted on April,1st for each season  in 
20- cm diameter plastic pots (one plantlet /pot) filled with peat/sand/ perlit 
mixed medium(1:1:1,by volume). All plantlets under various treatments 
were irrigated once every 6 days with 500 ml of fresh water/pot. The 
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design used in the two seasons   was a completely randomized design as 
described by Snedecor and Cochran (1972) with 3 replicates, as each one 
containd 3 plantlets. The obtained data were statistically analyzed using 
MSTAT Computer Program (1985) and means were compared by Duncan,s  
Multiple Range Test as described by Duncan (1955) to verify differences 
among means of various treatments. At the end of each 
season(Novamber,30th )the following data were recorded  plant height(cm) 
number of leaves /plant, leaf width(cm), number  of roots/plantlet and root 
length (cm). In fresh leaf samples photosynthetic pigments (chlorophyll 
a,b and carotenoids) as mg/gm F.W. were determind according to Moran 
(1982), while in dry samples the content of  nitrogen using micro-Kjeldahle 
method described by Jackson (1973), phosphorus colorimetrically as 
recommended by Hucker and Catroux(1980) and potassium using flame 
photometer as explained by Cottenie et al., (1982) were measured as mg/g 
D.W. Indoles content  was assessed as described by Larsen et al (1962). 
The concentration was calculated as mg. indole acetic acid /100gm fresh 
weight. However, phenol content  was  measured as described by A.O.A.C 
(1980). The contents of Zn,Fe,Cu and Mn were determined by using 
operation chart of shimactzu atomic absorpation . 

 
RESULTS AND DISCUSSION 
I. Effect of bioferitilzer treatments on vegetative growth: 

It is clear from data presented in Table (1) that plant height(cm), number of 
leaves/plant, leaf width (cm), number of roots/plantlet and root length(cm) 
were significantaly increased in most cases of both seasons as a result of   
treated with the various biofertilization treatments  employed in this study, 
with the superiority of the combined treatment between (biogien 
15gm/plantlet  + nitrobien 15gm/plantlet) witch gave, in general the utmost 
high means in all vegetative growth parameters.  The tallest high ( 48.89 and 
46.72 cm) and number of leaves/plantlet( 5.18 and 5.35) in the first and 
second seasons respectively were , also recorded by the compined treatment 
between 15 gm/plantlet biogien+15 gm/plantlet nitrobien  and gave the 
highest leaf width (1.26 and 1.24 cm in the first and second seasons, 
respectively) . Concerning the effect of biofertilizer on number of roots ,root 
length(cm) and root diameter (cm) the results showed that the highest 
significant increases in number of roots /plantlet( 14.67 and 16.00), root 
length (38.o and 38.5cm) and root diameter (0.42 and 0.45cm) were obtained 
from plants treated with 15 gm /plantlet biogien+15gm/plantlet nitrobien in 
both seasons, respectively. This may indicate the synergistic effect of 
biofertilizer, which fixes more atmospheric nitrogen and secrete more  
vitamins and growth promoting substances. See photo (1). 
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Photo (1): Effect of biofertilizers on growth of  phoenix dactylifera, L.cv. 

malacabe plantles. 
                      (A) Nitrobien + Biogien, (B) Biogien , (C) Nitrobien , (D) Control.  

 
Similary were these results of Peacock and Daniel (1992) on tall fescus 

and Bermudagrass,,Hunter and Butler (2005) on Agrostis stolonifera,El-sayed 
and El-Feky (2007) on Ficus binnendijkii (Amstel King). Mahmoud and 
Mahmoud (1999) on peach seedlings revealed that Microbial biofertilizars led 
to improvement in plant vigor of peach seedlings. Moreover, they added that 
adding nitrogen fixing bacterium led to great promotion in all plant 
characters under study. It was also reported that inoculation with  Arbuscular 
mycorrhizal (AM) fungi  significantly increased the growth of Carrizo citrange 
and Sour oranges rootstocks (Graham and Timmer 1985) ; leaf area of Troyer  
citrange Vinayak and Bagy araj1990), plant  biomass, plant height, plant girth, 
leaf number, leaf area of acid lime (Reddy et al.,1996 ),shoot growth of Troyer 
citrange and Black Olympia grape (Yamashita et al ,1998) Also, El-sayed 
(2002) stated that microbial biofertilizer increased shoot length and leaf area 
of flame seedless grapevines growth characteristics and total leaf area / vine 
(Ahmed et al, 2003 and  Abd El-Hady, 2003) 
 
II. Chemical composition:  

According to data averaged in Table (2), it is evident that application of 
nitrobien and biogien, individually or in combination induced a significant 
increment in the leaf content of chlorophyll  a , b and carotenoids (mg/g F.W )  
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over control plants in the two seasons . the data indicated that the highest  
value of chlorophyll a (8.o4 and 8.01 mg/g F.W.) was recorded in the leaves of 
plant treated with 10 gm / plantlet biogien+ 10 gm / plantlet nitrobien in the 
first and second seasons, respectively ,while control treatment gave the 
lowest values  2.oo and 2.oo mg/gF.W   in first and second seasons 
respectively. 

The highest value of chlorophyll b (4.28-4.28 mg/g F.W.) were recorded in 
the leaves of plantlets treated with 15gm/ plantlet biogien +15gm/plantlet  
nitrobien in the first and second seasons,  respectively. While the lowest 
value of Chlorophyll b (2.21 and 2.17 mg/g F.W.  recorded in leaves of control 
plantlet in  both seasons, respectively).                                                                  

As for carotenoids  content, the best values  of carotenoids (8.24 and 8.23 
mg/g F.W.)  were  recorded by the plantlets received 15 gm/plantlet biogien 
+15 gm /plantlet nitrobien in the first and second seasons respectively. these 
results are in agreement with those concluded by emphasis ,findings of 
Eissenstat  et al (1993) could illustrate the influences of biofertilizers on 
carbohydrates content photosynthesis of Sour orange. 
 
Indoles content (mg/100 gm F.W.): 

Indoles which is considered the important factor affect plant growth 
characters (shoots and roots) Data in Table (3) showed that the high 
significant values of indoles in the leaves resulted from plant treated  with 15 
gm/ plantlet biogien+15 gm /plantlet nitrobien ( o.43  and 0.44mg/1oogF.W) in 
the two seasons, respectively followed by nitrobien 15 gm/plant (0.41 and 
0.40 gm/100g F.W.) in both seasons, respectively.   On the other hand, 
control treatment gave the lowest value (0.12 and 0.11 gm/100gF.W.) in the 
first and second seasons respectively  .The current results are in agreement 
with thase of Tiwari (2009) who proved that Azospirillum, Azotobacter, 
Klebsilla and pseudomonas sp were produced highly significant indole 
content. 
 
Total phenols: 

Data in Table (3) showed that the control treatment resultd high significant 
values of phenol content (1.00mg/100gF.W. for the two seasons)  . Whereas 
15.0 gm/ pot nitrobien gaves the lowest values (0.18 and 0.18mg/100Gf.w. ) in 
the first and second seasons respectively. 
 
Nitrogen content ( %DW)  

The results presented in Table (4) refering the effect of biofertilizers , 
biogien and nitrobien on leaf content of N,  P  and K   of malacabe plantlets . 
Data indicated that  the highest percentage of N (1.60 and 1.62 %) was 
recorded in the leaves of plants treated  with 15 gm/plantlet biogien+15 gm /  
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plantlet  nitrobien in the first and second seasons respectively, followed by 
treatment with 5 gm/ plant  nitrobien (1.14 and 1.o4%) respectively in both 
seasons ,whereas the control treatment gaves the lowest values ( 0.30 and 
0.1% in the first and second seasons, respectively ). The current results are 
in agreement with Mueller and Kussaw (2005) on creeping bentgrass, 
Muscolo et al (1999) on pinus laricio,Hussein (2004) on iris tingitana cv 
wedgewood Sarhan et al (2007) who mentioned that the highest total N,K,Cu 
and Mn in the different parts of  jojoba plant were recorded by spraying 
Biomagic at 10 gm/l in the presence of Azotobcter and Bacillus mixture. 

 

Phosphorus content (%) :  
The significant and highest phosphorus percentage  resulted by treating 

with 15g/planlet biogien+15 gm/plantlet nitrobien (5.50 and 5.55 %  ) in both 
seasons, respectively.whereas the control treatment gave the least  values 
(1.50 and 2.00%) in the first and second seasons, respectively. 

 

Potassium content (%) : 
Data  in Table (4)  the effect of biofertilizer  treatment as a soil drench at 10 

gm /plantlet biogien +1o gm/ plantlet nitrobien showed its superiority in the 
increasing potassium accumulation in the leaves 2.76 and 2.77% in the two 
seasons, respectively followed by nitrobien treatment at 5.0 gm/pot ( 2.22 and 
2.20 % in both seasons, respectively) whereas the control treatment gave the 
lowest value 1.00% in the two seasons Sarhan et al(2007) reported that the 
highest N,K, Cu and Mn in the different parts of jojoba plant recorded by 
spraying biomagic at 10 gm/ l in the presence of Azotobacter and Bacillus 
mixture.  

 

Micro-elements content (ppm):                                                                 
A considerable variation was recorded in Zn, Mn ,Fe and Cu accumulation 

in the leaves due to the effect of either biofertilizer  used in this study, as 
shown in Table (5). 

 

Iron content(ppm) : 
A favorable effect from using 10gm/ plantlet biogien +10 gm/ plantlet 

nitrobien  was recorded, as this combination gave  89.88 and 88.80 ppm in 
the first and second seasons, respectively , whereas the control treatment 
recorded the lowest values (10.33 and 9.99 ppm in the first and second 
seasons  respectively . 

 

Zinc content (ppm) : 
10 gm /plantlet  nitrobien+10 gm/plantlet biogien showed its superiority in 

this concern as recorded 99.44 and 97.45 ppm in the first and second 
seasons, respectively ,whereas the lowest value recorded from control 
treatment, which were  9.33 and 9.00 in the first and second  seasons, 
respectively. 
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Cu content (ppm): 
 Referring the effect of nitrobien and biogien the treatment of biogien at 

10gm /plantlet +10 gm/plantlet nitrobien showed its superiority in increasing 
Cu accumulation in the leaves to 92.89 and 90.89% ppm in  the two seasons 
respectively, compared with control treatment which gave 9.44 and 9.30 ppm 
in the first and second seasons, respectively. 
 
Mn content(ppm): 

The combination of 10 gm/pot nitrobien +10gm/plant biogien showed its 
superiority in Mn accumulation in leaves, as it gave 81.21 and 80.21 ppm in 
both seasons, respectively ,whereas the control treatment gave the least 
value ( 10.50 and 9.99 ppm) . All obtained results are in harmony with Russo 
and Berly (1990) and Eissa (2003) when using various groups of 
biostimulants   and hummates, they found that these substances increased 
the nutrients uptake. 

 According to the  previous results ,it could be recommended to use the 
combination of 15 gm /plantlet biogien + 15 gm /plantlet nitrobien, every 2 
months during the growing  season for obtaining   the best vegetative growth 
in  plantlets of date palm cv. malacabe  undur  greenhouse condition. 
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صنف  البلح على نمو و  تقسیة نبیتات نخیلالاسمده الحیویه تأثیر أضافة 
 الأنسجه ةملكابى  ناتج زراع

 

 لى متولىحسام على ع ، عبد الباقى  محمد عبد الرسول ،لبنى محمد عبد الجلیل 
 هیمركز البحوث الزراع - حلالمعمل المركزى لابحاث و تطویر نخیل الب

 الملخص العربى
تطویر نخیـل الـبلح  لابحاث الخاصه بالمعمل المركزى الزجاجیه أجریت هذه التجربه فى الصوبه

تـروبین یالن أضافة لدراسة تاثیر ولذلك ٢٠١٠و٢٠٠٩ هما مصر خلال عامین متتالیین -الجیزه، 
 Azotobacterعلــــــى بكتریــــــا منهمــــــا یحتــــــوى الاول یــــــویینح نســــــمادیالبیــــــوجین ( و

chroococcum بكتریـا بینما یحتـوى الثـانى علـى . ( Azospirillum sp  كـلا علـى حـده 
 ٥ التولییفـات التالیـه  بینهمـا   كلوكـذللتربـه جم  / نبـات تكبیشـا  ١٥و ١٠و  ٥صفر و   بمعدل

نیتـروبین جـم  ١٥و  بیـوجینجـم ١٠  +نیتـروبین  جـم ١٠؛ت / نبـا بیـوجینجم ٥+  نیتروبین جم
ــوجین جــم ١٥+ ــات   بی ــك  / نب ــىوذل ــبلح صــنف  ال عل ــل ال ــات  نخی ــب الكیمــاوى لنبیت نمــو والتركی

 ماكابى  عمر سنه .ولقـد اوضـحت النتـائج المتحصـل علیهـا أن جمیـع معـاملات التسـمید ادت الـى
و  عــدد و و عــرض الورقــه نبیتــهددالاوراق  /(ســم) وعــ النبیتــات معنویــه فــى الطــول زیــاده حــدوث

. كــذالك عناصــر النیتــروجین و الفســفور و البوتاســیوم مــن الاوراق طــول الجــذور وكــذالك محتــوى
الزنـك و المنجنیـز والنحـاس والحدیـد فـى كـلا الموسـمین . مـع تفـوق المعاملـه مـن  زیاده محتواها 
جم/نبـــات ولقـــد امكـــن ١٥بمعـــدل البیـــوجین  جـــم/ نبـــات + ١٥بمعـــدل  النیتـــروبین المشـــتركه بـــین

وكـذالك  محتـوى  الاوراق    تالحصول على اتجاه مشابه فیما یتعلق بمحتـوى الاوراق مـن الانـدولا
فى ســفور و والفامـا اعلـى نسـبه  مئویـه مـن الازوت . وینـداتینوب وا لكاروت مـن ا  لىمـن كلـوروفیل

جم/نبــات  ١٥ معاملــه المشــتركه بمعــدلكــلا الموســمین فقــد  ســجلتها  النباتــات التــى ســمدت بال
النباتـات التـى  هاسـجلت البوتاسـیوم نسـبه مئویـه مـن  لـىعأبینمـا  بیـوجین جم/نبات١٥+نیتروبین 
 توصــیه/نبــات . مــن هــذه النتــائج یمكــن البیــوجین   جــم١٠تــروبین / نبــات +ینجــم  ١٠بعوملــت 

 جــم١٥/نبــات +نیتــروبین  مجــ ١٥بمعــدلبــین الســمادین الحیــوین  بالمعاملــه المشــتركه بالتســمید 
 .وأعلى جوده نمو خضرىأفضل لتحقیق  خلال موسم النمو  كل شهرینأرضیا /نبات بیوجین 
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Table (1): Effect of biofertilizers(Nitrobien and Biogien) on some vegetative growth parameters of phoenix 
dactylifere L.cv.malacabe plantlets during 2009 and 2010 seasons 

First season (2009) 
Treatments No. 

Leaves 
Leaf 

Length(cm) 
Leaf 

width(cm) 
No. Roots 

per plantlet 
Root 

Length(cm) 
Root 

Diameter(cm) 

5.0 g/pot Bio 4.17 c-e 31.70 de 1.01 a-d 8.00 e 20.33 de 0.33 d 
10.0 g/ pot Bio 3.77 de 32.11 de 1.20 ab 9.00 de 22.41 cd 0.35 cd 
15.0 g/ pot Bio 4.50 bc 37.74 bc 0.76 bd 13.67 ab 28.74 bc 0.35 b-d 
5.0 g/ pot Nit 3.83 de 35.82 c 0.83 a d 10.00 de 24.05 cd 0.35 cd 
10.0 g/ pot  Nit 4.50 bc 37.53 bc 0.99 ad 10.33 cd 22.74 cd 0.34 d 
15.0 g/ pot Nit 4.79 ab 40.58 b 1.14 abc 14. 33 ab 31.85 ab 0.38 b 
5.0 g/ pot Bio+5.0 g pot Nit 3.83 de 34.58 cd 0.83 ad 12.67 ab 23.42 cd 0.37 bc 

10.0 g pot/Bio+10.0 g/ pot Nit 4.33 b-d 29.92 e 0.70 cd 12.33 bc 31.89 ab 0.42 a 
15.0 g pot/Bio+15.0 g/ pot Nit 5.18 a 48.89 a 1.26 a 14.67 a  38.00 a 0.42 a 
Control 3.67 e 26.05 f 0.57 d 4.67 f 14.98 e 0.29 e 

Second Season (2010) 
5.0 g/pot Bio 4.00 cd 31.66 de 0.93 abc 7.33 e 21.27 de 0.32 de 
10.0 g/pot Bio 3.50 e 33.82 de 1.19 ab 9.33 de 22.70 cd 0.34 d 
15.0 g/pot Bio 4.58 b 38.44 bc o.76bc  14.00 ab 29.13 bc 0.35 d 
5.0 g/pot Nit 4.00 cd 35.15 cd 0.82 a-c 9.33 de 25.55 cd 0.34 d 
10.0 g/pot Nit 4.67 b 38.18 bc 0.98 a-c 10.67 cd 23.05 cd 0.34 d 
15.0 g/pot Nit 4.79 b 41.57 b 1.13 ab 16.00 a 32.80 ab 0.39 c 
5.0 g/pot Bio+5.0 g/ pot Nit 3.83 c-e 34.89 cd 0.82 abc 12.33 bc 22.99 cd 0.37 c 
10.0 g/ Bio pot+10.0 g/pot Nit 4.17 c 30.48 e 0.79 a-c 12.33 bc 33.19 ab 0.42 b 
15.0 g/ Bio pot+15.0 g/pot Nit 5.35 a 46.72 a 1.24a 16.00 a 38.50 a 0.45 a 
Control 3.67 de 26.65 f 0.54 c 4.67 f 15.03 e 0.30 e 

Bio=Biogien                                                                                                                                                                                   
Nit=Nitrobien                                                                                                                                                                                 
Means within a column  or row having the same letters are not significantly different  according to Duncan,s Multiple 
Range Test at 5%   level 

Lobna M
. A

bd-Elgaleil, M
.A

. A
bd– B

aky and H
. A

.A
. M

etw
aly 

  



Table (2): Effect of biofertilizers(Nitrobien and Biogien) on chlorophyll a,b and carotenoids (mg/g.F.W) of 
phoenix dactylifere L.cv. malacabe plantlats during 2009 and 2010 seasons. 

First season(2009) 
Treatments Chlorophyll a Chlorophyll b Carotenoids 
5.0 g/pot Bio 2.50 f 2.49 d 5.48 f 
10.0 g/pot Bio 5.02 d 3.46 b 6.17 e 
15.0 g/pot Bio 5.93 c 3.3 8 b 6.58 d 
5.0 g/pot Nit 5.83 c 2.90 c 7.64 b 
10.0 g/pot Nit 5.23 d 2.76 c 5.55 f 
15.0 g/pot Nit 4.41 e 2.28 de 5.00 g 
5.0 g/pot Bio+5.0 g/pot Nit 4.34 e 2.87 c 6.97 c 
10.0 g/pot Bio+10.0 g/pot Nit 8.04 a 3.30 b 7.45 b 
15.0 g/pot Bio+15.0 g/pot Nit 6.96 b 4.2 8 a 8.24  a 
Control 2.00 g 2.21 e 4.33 h 

Second Season(2010) 
5.0 g/pot Bio 2.50 f 2.48 de 5.47 f 
10.0 g/pot Bio 5.01d 3.44 b 6.18 e 
15.0 g/pot Bio 5.80 c 3.69 b 6.57 d 
5.0 g/pot Nit 5.83 c 2.89c d 7.61 b 
10.0 g/pot Nit 5.29 d 2.76 d 5.51 f 
15.0 g/pot Nit 4.48 e 2.27e 4.99 g 
5.0 g/pot Bio+5.0 g/pot Nit 4.34 e 2.87 cd 6.95 c 
10.0 g/pot Bio+10.0 g/pot Nit 8.01 a 3.27  bc 7.44 b 
15.0 g/pot Bio+15.0 g/pot Nit 6.87 b 4.28 a 8.23 a 
Control 2.00 g 2.17 e 4.32 h 

Bio=Biogien                                                                                                                                                                                   
Nit=Nitrobien                                                                                                                                                                                 
Means within a column  or row having the same letters are not significantly different  according to Duncan,s Multiple 
Range Test at 5%   level 
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Table (3): Effect of biofertilizers(Nitrobien and Biogien) on  indoles and phenols contant (mg/100gf.w )  in 

the leaves of phoenix dactylifera L.cv. malacabe plantalet  during 2009 and 2010 seasons 
  

                                  Total indols                                         Total  Phenols 

Treatments First season Second Season First season Second 
Season 

5.0 g/pot Bio 0.34 c 0.33 c 0.70 b 0.68 b 
10.0 g/pot Bio 0.21 g 0.20 f 0.52 d 0.50 d 
15.0 g/pot Bio 0.41 b 0.40 b 0.50 e 0.49 d 
5.0 g/pot Nit 0.32 e 0.31 d 0.40 h 0.38 g 
10.0 g/pot Nit 0.41 b 0.40 b 0.43 g 0.42 f 
15.0 g/pot Nit 0.41 b 0.40 b 0.18 j 0.18 i 
5.0 g/pot Bio+5.0 g/ pot Nit 0.28 f 0.27 e 0.37 i 0.36 h 
10.0 g/pot Bio+10.0 g/pot Nit 0.33 d 0.34 c 0.45 f 0.44 e 
15.0 g/pot Bio+15.0 g/pot Nit 0.43 a 0.44 a 0.61 c 0.60 c 
Control 0.12 h 0.11 g 1.00 a 1.00 a 

Bio=Biogien 
Nit=Nitrobien 
Means within a column  or row having the same letters are not significantly different  according to Duncan,s Multiple 
Range Test at 5%   level 
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Table (4): Effect of biofertilizers(Nitrobien and Biogien) on N,P and K  content ( %) of  phoenix dactylifera,L. 

cv malacabe plantalet during 2009 and 2010 seasons.   
First season  2009 

Treatments N% P% K% 
5.0 g/l Bio 0.15 i 2.10 g 1.59 h 
10.0 g/l Bio 0.24 h 3.50 f 2.10 c 
15.0 g/l Bio 0.38 f 3.80 e 1.94 e 
5.0 g/l Nit 1.14 b 3.99 d 2.22 b 
10.0 g/l Nit 0.38 f 4.00 d 1.67 g 
15.0 g/l Nit 0.59 d 4.50 c 2.02 d 
5.0 g/l Bio+5.0 g/l Nit 0.75c 4.90 b 1.61 h 
10.0 g/l Bio+10.0 g/l Nit 0.53 e 4.00 d 2.76 a 
15.0 g/l Bio+15.0 g/l Nit 1.60 a 5.50 a 1.81 f 
Control 0.30 g 1.50 h 1.00 i 

Second season  2010 
Treatments N% P% K% 

5.0 g/l Bio 0.15 h 2.50 i 1.50 h 
10.0 g/l Bio 0.25 g 3.45 h 2.00 d 
15.0 g/l Bio 0.37 f 3.77 g 1.90 e 
5.0 g/l Nit 1.04 b 3.97 f 2.20 b 
10.0 g/l Nit 0.37 f 4.20 e 1.63 g 
15.0 g/l Nit 0.60 d 4.55 d 2.07 c 
5.0 g/l Bio+5.0 g/l Nit 0.77c 4.88 c 1.61 g 
10.0 g/l Bio+10.0 g/l Nit 0.55 e 5.00 b 2.77 a 
15.0 g/l Bio+15.0 g/l Nit  1.62a 5.55 a 1.77 f 
Control 0.12 h 2.00 j 1.00 i 

Bio=Biogien                                                                                                                                                                       
Nit=Nitrobien                                                                                                                                                                    
Means within a column  or row having the same letters are not significantly different  according to Duncan,s Multiple 
Range Test at 5%   level 
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Table (5): Effect of biofertilizers(Nitrobien and Biogien) on Fe, Cu,Mn and Zn content (ppm) of phoenix 
dactylifera L.cv. malacab plantalets during 2009and2010 seasons.  

First season  2009 
Treatments Fe Cu Mn Zn 

5.0 g/pot Bio 89.55 a 16.92 ef 16.42 e 89.55 bc 
10.0 g/pot Bio 11.41 de 13.31 g 13.51 f 10.81 d 
15.0 g/pot Bio 17.71 c 21.83 d 11.31g 91.37 b 
5.0 g/pot Nit 13.33 d 38.19 b 25.69 d 11.11 d 
10.0 g/pot Nit 18.50 c 15.47 f 11.05 g 10.71d 
15.0 g/pot Nit 13.13 d 10.95 h 69.65 c 11.44 d 
5.0 g/pot Bio+5.0 g/pot Nit 66.66 b 18.45e 76.08 b 87.43 c 
10.0 g/pot Bio+10.0 g/pot Nit 89.88 a 92.89 a  81.21a 99.44a 
15.0 g/pot Bio+15.0 g/pot Nit 18.66 c 25.33 c 15.33 ef 11.33 d 
Control 10.33 e 9.44 h 10.50 g 9.33 d 

Second season 2010 
5.0 g/pot Bio 88.50 a 16.90 e 16.40 e 88.50 b 
10.0 g/pot Bio 11.39 de 13.49 f 13.50 f 10.78 d 
15.0 g/pot Bio 17.70 c 21.80 d 11.30g 90.35 b 
5.0 g/pot Nit 13.30 d 37.10 b 23.69 d 11.10 d 
10.0 g/pot Nit 18.40 c 14.99 f 11.00 g 10.66d 
15.0 g/pot Nit 13.19 d 10.60 g 68.60 c 11.30 d 
5.0 g/pot Bio+5.0 g/pot Nit 65.66 b 17.45e 77.07 b 85.40 c 
10.0 g/pot Bio+10.0 g/pot Nit 88.80 a 90.89 a 80.21a  97.45a 
15.0 g/pot Bio+15.0 g/pot Nit 17.60 c 24.88 c 14.90 ef 10.99 d 
Control 9.99 e 9.30 g 9.99 g 9.00 d 

Bio=Biogien                                                                                                                                                                                   
Nit=Nitrobien                                                                                                                                                                                 
Means within a column  or row having the same letters are not significantly different  according to Duncan,s Multiple 
Range Test at 5%   level 
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