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ABSTRACT 

In this study, the carbon organic fertilizer (humic matter) "COF" with a unique composition was 
used to fertilize the adapted of date palm seedlings (Sewi cv.) received from micropropagation in vitro 
to achieve the best growth and development for them after its transplanting in open filed. Uniform 
seedlings at 2-years-old micropropagated used in this work. This experiment used included five 
treatments, representing without fertilizer as control (T0), inorganic fertilizer recommended as control 
(T1), T2 (1g COF), T3 (2g COF) and T4 (3g COF) for two successive seasons of 2018 and 2019. The 
results indicated that the growth of micropropagated date palm seedlings in clay soil with carbon 
organic fertilizer treatments (COF) enhanced all vegetative growth parameters, chlorophyll content, 
dry leaf (%), soil physical and chemical properties compared with T0 (Non fertilized)  and T1 
(inorganic fertilizer recommended) treatments.  
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Introduction 

Date palm (Phoenix dactylifera L.) is one of the most important fruit trees that contribute a 
major part to the economy of Middle East and North African countries. It is quintessentially called 
Btree of life owing to its resilience to adverse climatic conditions, along with manifold nutritional-
cum-medicinal attributes that comes from its fruits and other plant parts. Being a tree with such 
immense utility, it has gained substantial attention of tree breeders for its genetic advancement via in 
vitro biotechnological interventions. Herein, an extensive review of biotechnological research 
advances in date palm has been consolidated as one of the major research achievements during the 
past two decades. (Gantait et al., 2018). 

The production of micropropagated date palm is become the sole solution to satisfy demand of 
date palm culture and date palm fruit, but the challenge of date palm micropropagation is the ex vitro 
acclimatization, transplantation and survival rate of plantlets (Al-khayri and Naik, 2017; El-Kinany et 
al., 2019). 

Cultivation of date palm plants acclimated in the open filed need an integrated care program, 
especially when grown in sandy or new reclamation lands that are characterized by their poverty of 
nutrients. Where it is preferable to fertilize these plants with fertilizers that are able to expedite and 
improve their vegetative growth and then their flower and fruit growth and thus can compete with the 
seedlings grown in the traditional way. In this study the carbon organic fertilizer (humic matter) with 
a unique composition was used to fertilize the adapted of date palm seedlings received from 
micropropagation of date palm in vitro to achieve the best growth and development for them. 

In recent decades, organic fertilization for fruit crops became a good alternative to mineral 
fertilization to avert pollution of the environment and to produce safe and nutritious food that is 
healthy (Blake, 1990; Saad et al., 2011). Date palm needs additional mineral nutrients but also the 
application of organic matter to enhance water retention. Organic amendments not only improve soil 
conditions but also can be an important source for plant nutrients and slow the availability of mobile 
nutrients (Bhangoo et al., 1988; Hegazi et al., 2007; Aly and Zagzog, 2019). Growers apply organic 
modulation for perceived or real improvement, in soil physical, chemical and biological properties but 
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the main benefit show to be the increase in nutrient availability (Almadini and Al-Gosaibi, 2007; Al-
Wasfy and El-Khawaga, 2008; Mostafa and Diab,  2015). 

The using of organic fertilizer reduces the loss of nutrients by washing and is a major source of 
the essential elements of plant growth and increases its available to absorb from the plant (Faisal et 
al., 2015; Taha and Abood, 2018). Balaket and Al-Himidawi, 2015 declared that the humic organic 
acids treatments caused a significant increase in the leaves content of total chlorophyll, carbohydrates 
in his study on Barhee date palm trees. Humic acid and K Humate produced the highest leaf length, 
leaflet length and leaves contents of chlorophyll, in Khastawi date palm trees. The organic maters are 
non-toxic to the user and are environmentally friendly and leave no residues on the plant and soil (Al-
Hamadani 2016). 

This work aims to study the effect of carbon organic fertilizer on the vegetative characters, the 
total chlorophyll content and leaf dry (%) of Sewi cultivar date palm seedlings received from in vitro 
micropropagation, for two successive seasons during 2018 and 2019 seasons in the open field as well 
as study it effect on soil properties.  
 
Materials and Methods 
 

This experimental work was carried out during two successive seasons of 2018 and 2019 on 
date palm (Sewi cv.) growth using tissue culture-derived date palm seedlings for two successive 
seasons in the open field at the experimental orchard of the Central Laboratory of Date Palm 
Researches and Development, ARC, Giza, Egypt. 

 
Plant material and design experimental  

In this work, used uniform 2-years-old micropropagated date palm seedlings (cultivar Sewi) at 
4–5 leaves stage Fig.1. Date palm seedlings were transplanted to orchard clay soil on 7× 7 m square 
spacing. Physical and chemical properties of the soil and the carbon organic fertilizer used were 
analyzed in Tables 1 and 2.  

 

 
Fig. 1: Seedlings of date palm (Sewi cv.) received from micropropagation in vitro growing into 

greenhous for 2 years  are used as plant material in this study 
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Table 1: Physical and chemical characteristic of clay soil 
Parameters Values 
Organic carbon % 0.6 
Organic matter % 1.04 
pH (1:2.5) 7.90 
Electrical conductivity (ds m-1) 4.0 
Stander penetration test(SPT) 40.0 
Available macronutrients:  
Total Nitrogen % 0.95 
P (mg kg-1) 0.45 
K (mg kg-1) 232.5 
Available micronutrients:  
Cu(mg kg-1) 0.07 
Fe(mg kg-1) 5.09 
Mn (mg kg-1)) 2.48 
Zn(mg kg-1) 1.63 

  
Table 2: Physical and chemical characteristics of organic fertilizer 
Parameters Values 
Organic carbon  60% 
K2O 10.0% 
P 0.1% 
N 0.1% 
Ca 0.1% 
Mg 0.3% 
Fe 0.3% 

 
The experiment used included five treatments representing without fertilizer, mineral fertilizer 

recommended "MFR" (4g NPK 19:19:19) according to Aisueni et al., (2009) and various levels of 
carbon organic fertilizer (COF) for two successive seasons during 2018 and 2019 seasons. The 
treatments arranged as follow:- 
(T0) Without fertilizer (control) 
(T1) 4 g MFR/seedling/month (control)  
(T2) 1g COF/seedling/month. 
(T3) 2g COF/seedling/month. 
(T4) 3g COF/seedling/month.   

The treatments were added with irrigation water. The experiment was arranged in a 
Randomized Complete Block Design with three replications and one seedling per each.  

The following characters were determined at the middle of September for both seasons. 
Average results for both seasons were recorded as follows: 
1. Number of new leaves (fronds) / seedling 
2. Leaf morphology: Number of leaflets (pinnate)/leaf, leaf area (cm2), leaf length (cm), number of 

spines / leaf, and length of spines zone (cm). 
3. Diameter of trunk (cm)/ seedling 
4. Length of trunk (cm) / seedling 
5. Offshoot number / seedling 
6. Leaf chlorophyll contents (mg g-1 fresh weight): Representative sample from fresh leaf at middle 

part of shoots were taken and used for analysis of chlorophyll. The chlorophylls were determined 
using the method described by Arnon (1949).  

7. Leaf dry (%): Various leaves were taken from the sapling was weighing then drained at 70 ºc then 
dividing weight after drying on weight before drying× 100 

8. Chemical analysis of soil extract: Representative samples from the soil with 50 cm deep were taken 
for each treatment at the end of second season to estimate macro and micronutrient content of soil 
for each treatment to analyze total nitrogen percentage and nitrogen, potassium, phosphor, cupper, 
iron, magnesium and zinc (mg/kg soil) (Rebbeca, 2004)    
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Statistical analysis 
Data were analyzed using one-way ANOVA followed by Duncan’s test with a significance 

level of a = 0.05. Analyses were performed using SPSS statistical software (Steel et al., 1997). 
 
Results and discussion 
 

Data in Table 3, Show the effect of carbon organic fertilizer treatments, without fertilizer 
treatment and mineral fertilizer recommended on number of new leaves (fronds), number of 
leaflets(pinnate) and leaf area (cm2) of date palm (Sewi cv.) seedlings received from 
micropropagation in vitro for two successive seasons during 2018 and 2019 seasons. The highest 
value of number of new leaves/leaf clearly appeared during T2, T3 and T4 treatments without 
significant differences among them (3.00, 3.00 and 3.33 respectively), also the lowest values of 
number of new leaves/leaf were during T0 and T1 treatments (1.33 and 2.09) without significant 
differences among them. The results tabulated in Table 3, showed that the superior value of number of 
leaflets was obtained under T4 and T3 (64.00 and 63.00) leaflets/leaf without significant differences 
among them. Whereas, T0 recorded the worst results of number of leaflets (33.00 leaflets/leaf) 
followed by T1 which recorded 52.00 leaflets/leaf with high significant differences in between.  Data 
also in the previous Table showed a gradual significant promotion in leaf area from T0 to T4 (2.43, 
4.77, 8.25, 13.33 and 19.35 cm2, respectively).  
 
Table 3: Effect of carbon organic fertilizer (COF) on leaf parameter (number of new leaves, number 

of leaflets, leaf area) of Sewi cv. date palm seedlings received from micropropagation in vitro 
planted in clay soil after two successive seasons (2018 and 2019). 

Treatments Number of new leaves Number of leaflets/leaf Leaf area (cm2) 
T0 1.33 b 33.00 d 2.43 e 
T1 2.09 b 52.00 c 4.77 d 
T2 3.00 a 61.00 b 8.25 c 
T3 3.00 a 63.00 a 13.33 b 
T4 3.33 a 64.00 a 19.35 a 

 (T0) Without fertilizer (control), (T1) 4 g MFR/seedling/month (control), (T2)1g COF/seedling/month, 
(T3) 2g COF/seedling/month, (T4) 3g COF/seedling/month. 

 
The effect of carbon organic fertilizer treatments with non- fertilized treatment and mineral 

fertilizer recommended on leaf length (cm), number of spines and length of spines zone (cm) clearly 
display in Table 4. Moreover, data recorded increasing the leaf length was associated with fertilizing 
by the organic fertilizer treatments (T2, T3 and T4). The maximum value of leaf length was 106.80 cm 
with T4 followed by T3 (101.30 cm) with high significant differences in between while the lowest 
value was 67.47 cm with non- fertilized treatment.  
 
Table 4: Effect of carbon organic fertilizer (COF) on leaf parameter (leaf length (cm), number of 

spines/leaf and length of spines zone (cm) of Sewi cv. date palm seedlings received from 
micropropagation in vitro planted in clay soil after two successive seasons (2018 and 2019).  

Treatments  Leaf length (cm) Number of spines Length of spines zone (cm) 
T0 76.47 e 10.67 b 10.27 d 
T1 88.60 d 11.33 b 12.30 c 
T2 94.47 c 14.00 a 17.40 b 
T3 101.30 b 14.00 a 21.27 a 
T4 106.80 a 13.00 a 22.37 a 

(T0) Without fertilizer (control), (T1) 4 g MFR/seedling/month as control, (T2)1g COF/seedling/month, (T3) 2g 
COF/seedling/month, (T4) 3g COF/seedling/month. 

 
Regarding effect of carbon organic fertilizer treatments with non- fertilizer treatment and mineral 
fertilizer recommended on number of spines, data obtained in Table 4, revealed that T2, T3 and T4 
treatments achieved the maximum values of   number of spines without significant differences among 
them (14.0, 14.0 and 13.0 respectively) whereas, T0 and T1 recorded the minimum values of number 
of spines without significant differences in between (10.67 and 11.33). Length of spines zone (cm) 
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were 21.27a and 22.37 cm as the best results without significant differences of T3 and T4 that 
compared to T0 and T1 (10.27 and 12.30 cm). Thus we can say, the carbon organic fertilizer 
treatments of Sewi cv. date palm seedlings received from micropropagation in vitro resulted in 
improved leaves development.  

Table 5, discusses the effect of carbon organic fertilizer treatments with non- fertilized 
treatment and mineral fertilizer recommended on length of trunk(cm), diameter of trunk (cm), number 
of offshoots proliferated of Sewi cv. date palm seedlings received from micropropagation in vitro 
after two successive seasons (2018 and 2019). Length of trunk (cm) increased significantly with 
increasing carbon organic fertilizer concentrations however although there isn't significant differences 
between T3 and T4 (27.63 and 28.67 cm). Regarding diameter of trunk (cm), data also noted that the 
higher diameter of trunk was through T4 (54.67cm). While non- fertilized treatment (T0) recorded the 
lower value significantly of diameter of trunk (34.40cm). Regarding the effect of carbon organic 
fertilizer treatments with non- fertilized treatment and mineral fertilizer recommended on number of 
off shoots proliferated, the previous Table showed clearly that there are no significant differences 
among all treatments under study. However, T0, T1 and T2 treatments produced (1.33, 1.00 and 0.67 
offshoot/ seedling respectively) whileT3, and T4 did not produce offshoots at all.  
 
Table 5: Effect of carbon organic fertilizer (COF) on leaf parameter (Length of trunk, diameter of 

trunk and number of offshoots) of date palm seedling received from micropropagation of 
Sewi cv. date palm in vitro planted in clay soil for after two successive seasons (2018 and 
2019).  

Treatments  Length of trunk(cm) Diameter of trunk (cm) No. of of shoots 
T0 14.60 d 34.40 e 1.33 a 
T1 19.43 c 40.67 d 1.00 a 
T2 24.67 b 45.63 c 0.67 a 
T3 27.63 a 51.80 b 0.00 a 
T4 28.67 a 54.67 a 0.00 a 

(T0) Without fertilizer (control), (T1) 4 g MFR/seedling/month as control, (T2) 1g COF/seedling/month, (T3) 2g 
COF/seedling/month, (T4) 3g COF/seedling/month. 

 
The enhancement of number of new leaves, number of leaflets, leaf area index, leaf length, 

number of spines and length of spines zone it may be due to the release of 4 bands of the carbon atom 
in the organic matter used, where, this increases the disintegration of the organic material and its 
stability in the soil. Our results showed that carbon organic fertilizer enhanced all vegetative 
parameters of Sewi cv. date palm seedlings received from micropropagation in vitro (Fig. 2). This 
results   are consistent with the results on date palm (Diab, 2006; Al-Wasfy and El-Khawaga, 2008; 
Ahmed et al., 2014); Ennab, 2016 on Egyptian Lime and Mohamed and Massoud, 2017 on 
Washington Navel Orange Trees. Our results under discussion confirmed that, there are positive 
vegetative growth and leaf nutrient composition responses of various date palm cultivars to the annual 
application of organic fertilizers. Also, organic matter contributes to the provision of raw materials 
and energy units that promote the physiological processes within the plant, which positively reflect 
the construction of new tissues and thus improve the vegetative growth of date palm the seedlings 
(Myint et al., 2010). In addition, the results in Tables 3 and 4 are one line with Balaket  and Al-
Himidawi, 2015 which indicated that the humus organic acids treatments caused a significant increase 
in the averages of number of new leaves, length of leaf and pinnate. Aly and Zagzog, 2019 studied 
effect of  mineral, organic and bio – fertilizers on growth of Zaghloul date palm  and showed that  
organic and bio-fertilizers enhancement all vegetative growth parameters of Zaghloul date palm cv., 
prefer replacement mineral fertilizer by organic and bio-fertilizers. The results in Table 5 showed that, 
organic carbon treatments improve diameter and length of trunk and number of offshoots. These 
results agree with Taha and Abood, 2018 on date palm; Fayed et al., 2019 on peach cv. ''Florida 
prince''. In addition, organic manures are considered important sources of macro and micro-nutrients. 
They contain considerable amounts of N, P, K, Fe, Mn and Zn. Moreover, they can provide most 
nutrients to palms along the whole growth season. Such improving and stimulation lead to enhancing 
the biosynthesis of organic foods and cell division. Thus, improving the efficiency of nutrient 
chemical and biological properties (Nijjar, 1985). 
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Fig. 2: Effect of carbon organic fertilizer (COF) in different concentrations on date palm seedlings 

(Sewi cv.) received from micropropagation  after their planted in clay soil for two successive 
seasons during 2018 and 2019.  

T0 (Non fertilized as control), T1 (4 g Mineral fertilizer recommended NPK 19 19 19 "as control"), T2 (1g 

COF), T3 (2g COF) and T4 (3g COF) 
 
The total chlorophyll content of without fertilizer, mineral fertilizer recommended and carbon 

organic fertilizer treatments were recorded in Fig. 3. There are high significant differences among all 
treatments. The non fertilized treatment achieved the lowest value of total chlorophyll content (3.33 
mg g-1 FW). T1 (mineral fertilizer recommended treatment) recorded 4.07 mg g-1 FW of total 
chlorophyll content followed by T2 (4.27 mg g-1 FW) without significant differences in between.  
Moreover, total chlorophyll content increased by increasing carbon organic fertilizer concentration 
from T2 to T4 where the data recorded the highest significant value of total chlorophyll content (4.70 
mg g-1 FW) with T4.  

 
Fig. 3: The effect of carbon organic fertilizer (COF) treatments on Chlorophyll content (mg g-1 FW) 

of Sewi cv. date palm seedlings received from micropropagation in vitro after two successive 
seasons (2018 and 2019). 

(T0) Without fertilizer (control), (T1) 4 g MFR/seedling/month as control, (T2)1g COF/seedling/month, (T3) 2g 

COF/seedling/month, (T4) 3g COF/seedling/month. 
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Therefore, it can be said that carbon organic fertilization increased greenness of Sewi cv. date 
palm seedlings received from micropropagation in vitro and increases the development of chlorophyll, 
which helps in the process of photosynthesis. This results were  harmonic  with  Taha and Abood, 
2018, which studied effect of the organic fertilizer on leaf chlorophyll content  of date palm cv. Barhi 
where  they declared that, organic fertilizer was significantly superior than control treatments . Helail 
et al., 2003 confirmed that, organic fertilizer caused increasing the chlorophyll A and B content of 
orange trees. Moreover, results of Abd El-Rahman and Mansour 2015; Mohamed and Massoud, 2017 
on orang tress and Al Hamadani, 2016; Aly and Zagzog, 2019 on date palm, was consistent in the 
same line with our results. 

Regarding the effect of carbon organic fertilizer treatments with (Non fertilized) treatment and 
the mineral fertilizer recommended on dry leaf % of Sewi cv. date palm seedlings received from 
micropropagation in vitro after two successive seasons (2018 and 2019) . Data presented in Fig. 4 
confirmed that there were significant differences among all treatments under study (T0, T1, T2, T3 and 
T4). Where T0 recorded the lowest dry weight value of the leaf (76.00%) followed by T1 (76.70%) 
while, there were no significant differences between treatment T2 and T3 (77.30% and 77.33% 
respectively) while that treatment T4 recorded the highest value (77.70%) of dry weight of the leaf. it 
was also noticed that carbon organic fertilization significantly increased the yield of dry matter. The 
increment in these characters by adding organic carbon due to its role in increasing the growth of the 
root mass by increasing the number of lateral branches, increasing nutrient uptake and increasing its 
percentage in dry matter (Gindia, 2003). In addition, similar results was obtained by  Taha and 
Abood, 2018, which studied effect carbon organic fertilizer (COF) on leaf dry weight of date palm cv. 
Barhi and they declared that, organic fertilizer was significantly superior than non fertilizer treatment 
and gave leaf dry weight of 48.90 %.  Moreover, Jahromi and Khankahdani, 2016 confirmed that, 
application of organic fertilizer (humic acid) can enhance dry weight of Mexican Lime (Citrus 
aurantifolia Swingle) seedlings. 

 

 
Fig. 4: The effect of carbon organic fertilizer (COF) treatments on dry leaf % of Sewi cv. date palm 

seedlings received from micropropagation in vitro after two successive seasons (2018 and 
2019) 

 (T0) Without fertilizer (control), (T1) 4 g MFR/seedling/month as control, (T2)1g COF/seedling/month, (T3) 2g 
COF/seedling/month, (T4) 3g COF/seedling/month. 

 
On the other hand, data in Table 6 showed chemical analysis of the soil samples, that to explain 

the changes which can on the soil properties after the treating Sewi cv. date palm date palm seedlings 
by carbon organic fertilizer (COF) treatments via two successive seasons from the culturing, compare 
with the controls treatments. Where found that, the treatments T2, T3 and T4 led to an increase in 
organic carbon and organic matter compared with T0 and T1 which increased soil fertility. It also 
increased ion exchange in soil. In addition, the organic fertilization treatments helped to regularize 
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and balance the acidity and alkalinity of the soil. Analysis of soil samples showed that the addition of 
the organic matter to the soil worked to hold the mineral ions together and prevent soil cracking, 
where Standard Penetration Test (SPT) of T0, T1, T2, T3 and T4 treatments were 26.0, 30.0, 40.0, 40.0 
and 44.0 respectively.  
 
Table 6: Chemical analysis of soil samples after the treating Sewi cv. date palm date palm seedlings 

by carbon organic fertilizer (COF) treatments via two successive seasons (2018 and 2019) 

Treatment 
O.C 
(%) 

O.M 
(%) 

Cations mEq/L 
K+ Na+ Mg+ Ca++ 

T0 0.50 0.58 0.04 2.90 4.18 19.74 
T1 0.35 0.60 0.93 4.09 11.61 14.47 
T2 0.58 1.04 0.08 3.42 2.80 5.80 
T3 0.66 1.50 0.48 3.22 2.22 5.90 
T4 0.73 1.90 0.55 3.22 1.14 5.92 

LSD0.05 0.22 0.44 0.25 0.55 2.50 3.67 

 
Table 6: Continued  

Treatment 
Anions mEq/L pH 

1:2.5 
EC 

ds/m 
SPT 

SO4
-- Cl- HCO3

- CO3
- 

T0 22.60 12.71 2.12 - 7.70 4.00 26.0 
T1 23.28 5.93 1.89 - 7.90 2.97 30.0 
T2 5.58 2.59 1.45 - 7.50 1.00 40.0 
T3 6.22 2.50 1.51 - 7.00 1.00 40.0 
T4 6.41 2.54 1.42 - 7.00 1.01 44.0 

LSD0.05 2.67 3.22 0.25     
(T0) Without fertilizer (control), (T1) 4 g MFR/seedling/month as control, (T2) 1g COF/seedling/month, (T3) 2g 
COF/seedling/month, (T4) 3g COF/seedling/month. 

 
Table 7 showed the major and the minor elements available of soil samples according to each 

treatment under study. It is clear that organic fertilization increased the effectiveness of water 
absorption and mineral and organic nutrients. Organic fertilization provided a very high opportunity 
for ion exchange and minor mineral elements such as zinc, iron and copper and has increased the 
conversion of other nutrients into available forms for of Sewi cv. date palm seedlings received from 
micropropagation in vitro. As shown in Table 7 there is increase the nitrogen available to plants which 
explains the greening of date palm seedlings during carbon organic fertilizer treatments.   

From our results under disscsion in Tables 6 and 7, the remarkable effect of carbon organic 
fertilizers is reducing pH which may be responsible for increasing availability of most nutrients 
(Shaheen et al., 2009; Saad et al., 2011; Mbarek et al., 2019). In addition, organic manure not only 
increase of the organic matter in soil but also increased the available phosphorus, exchangeable 
potassium, calcium and magnesium content (Bhangoo et al., 1988), also carbon organic fertilization 
improved soil porosity, infiltration rate and soil water retention (Al-Wasfy and El-Khawaga, 2008; 
Saad et al., 2011) and increase microorganism's activity in the soil (Venkatashwarlu, 2008).  
 
Table 7: The major and the minor elements available of soil samples according to each treatment. 

Treatment 
Total 

nitrogen % 
Concentrations mg/kg soil 

N K P Cu Fe Mn Zn 
T0 0.67 43.0 232.5 0.45 0.07 5.00 2.44 1.57 
T1 0.97 74.0 206.5 0.60 0.12 5.54 3.40 1.15 
T2 1.60 188.3 212.3 0.65 0.17 6.33 2.63 1.71 
T3 1.55 191.0 210.4 0.66 0.18 6.33 2.58 1.60 
T4 1.63 190.0 208.3 0.51 1.12 6.38 2.48 1.63 

LSD0.05 0.11 3.33 4.55 NS 0.02 0.52 0.35 0.13 
(T0) Without fertilizer (control), (T1) 4 g MFR/seedling/month as control, (T2)1g COF/seedling/month, (T3) 2g 
COF/seedling/month, (T4) 3g COF/seedling/month. 

 
 
 



Curr. Sci. Int., 9(3): 407-417, 2020 
EISSN: 2706-7920   ISSN: 2077-4435                                                   DOI: 10.36632/csi/2020.9.3.35 

416 

Conclusion 
In this study we evaluated for the first time the effect of carbon organic fertilizers on Sewi cv. 

date palm growth using tissue culture-derived date palm seedlings after two successive seasons. Our 
results confirmed that the growth of micropropagated date palm seedling in clay soil with carbon 
organic fertilizers treatments enhance all vegetative growth parameters, chlorophyll content, dry leaf, 
soil physical and chemical properties compared without fertilizer treatment and inorganic fertilizer 
recommended. 
Disclaimer: None. 
Conflict of Interest: None.  
Source of Funding: None. 
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