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ABSTRACT
Olive, chiefly used for high quality edible oil and pickling, is a traditionally an important fruit crop 
of Mediterranean basin. Its cultivation has expanded to different parts of the world including 
Pakistan. The ability of olive to thrive on marginal and rocky lands has made it a popular fruit crop 
in Potohar. The present study was planned to investigate the impact of organic media and NPK 
levels on growth of olive seedlings. The research material consisted of 150 olive seedlings. The 
experiment was laid out following Complete Randomized Block Design with three replications at 
field area of Department of Horticulture, PMAS Arid Agriculture University Rawalpindi, Pakistan 
during 2018-19. There were 10 treatments of organic media and NPK doses with different 
combinations. Data were recorded for various traits viz., plant height, number of leaves and 
primary branches, leaf fresh weight, root length, root fresh weight, chlorophyll and NPK content. 
Data recorded were analyzed statistically using Statistix 8.1 software to ascertain significance 
and means were compared using LSD at 5% probability level. Results revealed that treatment 
T6 (FYM + Silt + Dose 3 i.e. 7.5 g NPK) was found most ideal growing media for most of traits 
like number of primary branches, root length, fresh root weight and chlorophyll content in olive 
seedlings . Hence it is recommended that growth media comprising of silt, FYM and 7.5 g NPK 
should be used for growing olive seedlings successfully.
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INTRODUCTION
Olive (Olea europaea L.) is consumed for food purpose 
due to its high quality and making pickle. Olive is 
inhabitant of the Mediterranean region. Though 
area under olive cultivation is limited by chilling 
requirements (minimum winter temperatures and rest 
period), but has the capability to grow in diverse types 
of soil and conditions. The wild and commercial olive 
plantation lies round the globe between 30º to 45º 
North and South of the equator (El-Khashab et al., 
2005; Sileshi et al., 2007; Erel et al., 2014;  Bustan et 
al., 2014; Iqbal et al., 2020). Pakistan falls in the same 
range. Hence, olive crop may be grown successfully 
in the country, if farming community is provided with 
required inputs, incentives along with technologies. 
In Pakistan, the wild species of olive are growing 
excessively in northern Punjab, Khyber Pakhtunkhwa 
and Baluchistan provinces which gives a concrete 
evidence for successful cultivation of commercial olive 
varieties (Awan et al., 2002; Erel, 2014). A number of 
grafted olive plants of several varieties were imported 
and planted in this area with better production than wild 

olive. Thus it indicates that olive can be successfully 
grown with suitable management practices.
Though olive trees can sustain their growth at 
relatively less soil fertility and minimal soil moisture 
levels, research projects indicated that improved soil 
fertility and provision of ample moisture supply are 
pre-requisite to achieve high productivity. Olive is 
cultivated on 9.16 million hectares with production of 
15.8 million tons globally with oil production around 
3.053 million tons worldwide  (FAO, 2019; Bustan 
et al., 2014; Iqbal et al., 2020). However, currently 
Pakistan is producing around 1400 tonnes of olive 
oil production which is expected to increase to 16000 
tonnes by the year 2027. Pakistan spent Rs 400 billion 
on import of 2.5 million tons of oil for edible purpose 
to cater the requirements of masses during 2019 
(GoP, 2019). The general growth features along with 
survival of olive seedling is dependent on the quality of 
a growing media. Commercial growing media are used 
to grow olive seedlings but most of them are costly and 
not available locally. These have to be imported from 
abroad which make it expensive. Modifying growing 
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media with essential nutrients can help to improve 
general growth traits in olive (El-Khashab et al., 2005; 
Sileshi et al.. 2007; Iqbal et al., 2020). Olive plant has 
medicinal value owing to availability of a substance 
extracted from its twigs, leaves and fruit, which is 
considered as healthy due to presence of secondary 
metabolites. Besides, its active part in plant defence, 
oleuropein possesses anti-inflammatory, antioxidant, 
antiviral, anti-cancer, and antimicrobial effect (Omar, 
2010; Durlu-özkaya and Özkaya, 2011).
A study conducted (Rehman et al., 2013) to assess 
response of olive genotypes to rooting using 
air layering in various growing media at Tarnab, 
Peshawar, Pakistan. Air layering used to be done in 
June on distinctive genotypes (Coratina, Leccino, 
Pendalino, Baincullela, Uslu and Sevalino) in diverse 
media (garden soil, silt, sawdust, and sawdust + silt + 
garden soil). Results showed significant differences for 
number of days  taken to root development, number 
of roots per plant, length of root, root dia meter and 
percentage survival amongst the genotypes. Likewise, 
various growing media too significantly impacted many 
traits studied. In Pakistan, though olive was introduced 
few decades back but the area for cultivation was not 
increased significantly initially. However, government 
has paid more attention in last decade on this issue. 
Consequently, 2344 ha area was brought under olive 
cultivation during 2012 with the assistance of Italian 
government to bring barren and marginal lands under 
cultivation there by reducing poverty of rural masses of 
the region. Similarly, another project was launched by 
Government of Pakistan during 2015 to establish olive 
nurseries to provide disease free certified olive plants 
to interested farmers to promote olive cultivation in the 
country. It was planned to bring more than 15000 ha 
of land under olive cultivation. Moreover, Government 
of Punjab has declared Potohar region as Olive valley 
and allocated sufficient funds through various mega 
projects for promotion of olive cultivation in these 
areas. Presently, olive seedlings are being imported 
from foreign countries through government funded 
projects. Their cost becomes very high and hence not 
affordable by common farmers. Moreover, though olive 
can be cultivated on variety of soils in northern Punjab, 
KP and Baluchistan province of the country (Awan et 
al., 2002; El-Khashab et al., 2005; Hegazi et al., 2007; 
Hammami et al., 2011; Haggag et al., 2014; Jimenez-
Moreno and Fernandez-Escobar, 2017;  Schuch et al., 
2019; Iqbal et al., 2020), but majority of soils lack macro 
and micro nutrients that adversely affect both olive fruit 
quality as well as quantity. Therefore, it is imperative 
to develop local olive seedling nursery within areas 
of olive cultivation to facilitate farming community and 
evaluate impact of organic media and NPK fertilizers 

on olive seedlings growth. The objective of study was 
to evaluate effect of organic media and NPK fertilizers 
on growth of olive seedlings and to find out suitable 
combination for growth of olive seedlings.

MATERIALS AND METHODS
Research material consisted of 150 seedlings of olive 
cultivar cv. BARI Zaitoon 1. The study was carried out 
following Complete Randomized Design in field area of 
Dept of Horticulture, PMAS Arid Agriculture University, 
Rawalpindi during 2018-19. Potting mixture was used 
as per treatments mentioned below (Table 1). Polythene 
bags measuring 11" × 7" were used to check response 
of various treatments on growth of olive seedlings. 
Organic media (FYM and / or Leaf Manure) was 
applied at the time of polythene bag filling while NPK 
was applied as per treatments on February 20, March 
10, March 30 and April 20 during the year 2019. Data 
were recorded from fifteen selected olive seedlings  
and  average  was  computed   for statistical analysis.

Table 1. Detail of treatments and dose of NPK used in the study
Sr. 
No.

Treatment 
No.        Treatments Dose of 

NPK (g)
1 T0 Silt -
2 T1 FYM  + Silt -
3 T2 Leaf manure + Silt -
4 T3 FYM + Leaf manure + Silt -
5 T4 FYM + Silt+ Dose 1 2.5
6 T5 FYM + Silt+ Dose 2 5.0
7 T6 FYM + Silt+ Dose 3 7.5
8 T7 Leaf manure + Silt + Dose 1 2.5
9 T8 Leaf manure + Silt + Dose 2 5.0

10 T9 Leaf manure + Silt + Dose 3 7.5

Note: Each treatment was replicated thrice with five plants in each replication

Data were recorded for various plant parameters viz., 
plant height, number of leaves and primary branches, 
root length, root fresh weight, leaf fresh weight, 
chlorophyll content and NPK content. Chlorophyll 
content was determined by using SPAD CCM-200. 
Nitrogen, Phosphorus and Potassium contents of 
olive leaves were determined in laboratory through 
Kjeldhal method (Model UDK-142), spectrophotometer 
(Model JK-UVS-752N) and flame photometer (Model 
410) respectively (Chapman and Pratt, 1961; Kharat 
and Pagar, 2009). Data recorded for afore-mentioned 
traits were analyzed statistically following Statistix 8.1 
Software. LSD at 5% probability level was worked 
out to compare means (Steel et al., 1997; Rehman 
et al., 2013).

RESULTS AND DISCUSSION
Current research project was conducted on one year 
old olive seedlings to estimate impact of organic media 
and NPK amendments on their growth during 2018-
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19. Basic statistics like range of mean values were 
computed. Data showed highly significant variations 
among treatments for all traits studied indicating impact 
of various treatments on growth traits of olive cv. BARI 
Zaitoon 1 (Table 2 a & b).

Plant height
Mean plant height values, displayed in Table 3 was 
recorded on Feb 20, varied from 10 - 15.6 cm. The 
highest plant height was recorded for T3 (Farm yard 
manure + Leaf manure + Silt) followed by T1 (FYM + 
Silt), and T2 (Leaf Manure + Silt) with average values 
(14.3 cm and 14.2 cm) respectively. However, the least 
mean value of 10 cm each for plant height was observed 
for T0 (Silt) and T7 (Leaf Manure + Silt + Dose 1). It is 
inferred from data that mixture of FYM + Leaf manure 
+ Silt was found suitable medium for the growth of olive 
seedlings. Results depicted that average values for 
plant height, recorded on March 10, ranged from 11.6 
cm to 19.1 cm. The highest plant height was observed 
for T3 followed by T1 and T2 with average values of 
16.3 cm & 16.2 cm, respectively. Treatment T6 had 
the minimum average value of 11.7 cm for the trait. 
Data showed that mean values for plant height of olive 
seedlings taken on March 30 ranged from 11.7 cm to 
20.3 cm. The highest average plant height (20.3 cm) 
was observed for T3 followed by T1 and T2 with average 

values ( 17.6 cm and 17.4 cm) respectively. While the 
least plant height (11.7 cm) was observed in T6. It may 
be due to over dose of nutrient that may had adverse 
effect on height of plant in olive seedlings. Results 
recorded on April 20, depicted that plant height for olive 
seedlings ranged from 11.7 cm to 22.2 cm. The mean 
plant height of 22.2 cm was observed for T3. It was 
closely followed by T2 and T1 with means of 19.2 cm & 
19.1 cm respectively. Whereas the lowest mean value 
11.7 cm was observed in T6. The treatment having 
FYM + Leaf manure + Silt gave good results for growth 
of olive seedlings compared to other treatments. It was 
found a suitable medium for growth of olive seedlings. 
Results are in conformity to findings of earlier scientists 
(Maksoud, 2000; Hegazi et al., 2007; Sileshi et al., 
2007; Durlu-özkaya and Özkaya, 2011; Mustafa et al., 
2011; Erel et al., 2013; Erel et al., 2014; Erel et al., 
2015; Othman and Leskovar, 2019) who concluded 
that low level of NPK enhanced plant height in olive 
seedling. However, over dose of nutrients may have 
negative effect on growth of olive seedlings.

Number of leaves 
Arithmetic means for number of leaves, displayed in 
Table 4 was recorded on Feb 20, ranged from 15 to 
36.  The highest number of leaves was observed for 
T3 (Farm yard manure + Leaf manure + Silt) followed 

Table 2 a. Analysis of variance for different traits of olive seedlings
SOV df PH NOL NOPB
Treatment (Feb, 20) 9 11.8596* 165.443* 0.60459**
Treatment (Mar, 10) 9 18.1677** 267.007* 1.20015**
Treatment (Mar, 30) 9 20.8638** 318.932** 1.14133**
Treatment (Apr, 20) 9 26.4640** 526.446** 1.37200**

Note: PH= Plant height, NOL= Number of leaves, NOPB= Number of primary branches
* Significant; ** Highly significant

Table 2 b. Analysis of variance for different traits of olive seedlings
SOV Df RL RFW LFW CC NC PC KC
Treatment 9 38.5332** 2.1796** 0.0145* 314.976** 0.0763** 0.0006** 0.0107**

Note: RL= Root length, RFW= Root fresh weight, LFW= Leaf fresh weight, CC= Chlorophyll content,
NC= Nitrogen content, PC= Phosphorous content, KC= Potassium content, * Significant; ** Highly significant

Table 3. Mean values for plant height among various treatments of olive seedlings

Treatments Detail Mean values  (cm)
Feb 20 Mar 10 Mar 30 Apr 20

T0 Silt 10.0 d 12.1 e 13.2 de 15.2 c
T1 FYM+ Silt 14.3 ab 16.3 ab 17.6 ab 19.2 ab
T2 Leaf  Manure+ Silt 14.2 abc 16.2 abc 17.4 abc 19.2 ab
T3 FYM + Leaf  manure+ Silt 15.6 a 19.1 a 20.3 a 22.2 a
T4 FYM + Silt+ Dose 1 10.5 cd 12.8 de 14.3 cde 16.1 bc
T5 FYM + Silt+ Dose 2 12.9 abcd 15.9 abcd 17.2 abc 19.2 ab
T6 FYM + Silt+ Dose 3 11.7 bcd 11.7 e 11.7 e 11.7 d
T7 Leaf manure + Silt + Dose 1 10.0 d 11.9 e 13.2 de 15.0 c
T8 Leafm anure + Silt + Dose 2 11.9 abcd 14.6 bcde 16.0 bcd 17.8 bc
T9 Leaf manure + Silt + Dose 3 10.8 bcd 13.0 cde 14.4 bcde 16.1 bc

LSD 3.7169 3.2405 3.2920 3.2578
Note: Means with similar letters are within one group.
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by T2 (FYM + Silt) and T1 (Leaf Manure + Silt) with 
average values of 34 and 32 respectively. However, 
the least mean value of 15 was observed for T9 (Leaf 
Manure + Silt + Dose 3). It is clear from results that 
combination of FYM + Leaf Manure + Silt was found 
as suitable medium for the growth of olive leaves 
(Awan et al., 2002; El-Khashab et al., 2005; Hegazi et 
al., 2007; Rehman et al., 2013;  Haggag et al., 2014; 
Fernandez-Escobar et al., 2016). Data depicted that 
average values for number of leaves recorded on 
March 10 ranged from 19 to 45. The highest number 
of leaves was recorded for T0 followed by T3 and T1 
with mean values of 42 and 40 respectively, whereas 
treatment T6 had the lowest mean value of 19 for the 
trait. Data showed that mean value for number of 
leaves of olive seedlings taken on March 30 ranged 
from 19 to 53. The maximum mean number of leaves 
53 was observed for T0 followed by T3 and T1 with 
mean values of 50 and 48 cm respectively. While the 
least number of leaves 19 was observed in T6. It may 
be due to over dose of nutrient that may have adverse 
effect on number of leaves of olive seedlings. Results 
recorded on April 20, depicted that number of leaves 
for olive seedling ranged from 19 to 61. The highest 
mean number of leaves of 61 was observed for T0. It 
was closely followed by T3 and T1 with mean values of 

59 and 57 respectively. Whereas the least value of 19 
was observed in T6. 
The treatment having Silt gave good results for growth 
of olive seedlings compared to other treatments.  It 
was found as a favourable medium with respect to 
number of leaves for growth of olive seedlings. Silt may 
contain optimum level of nutrients that may enhance 
growth of olive seedlings. Our findings corroborate to 
the observations of (Hegazi et al., 2007; Rehman et 
al., 2013; Haggag et al., 2014; Othman and Leskovar, 
2019 ) who reported that organic matter and N fertilizer 
increased number of leaves in olive seedlings. However, 
increased application of nutrients in treatment T6 may 
have negative effect on growth of olive seedlings.

Number of primary branches 
Mean values for number of primary branches, displayed 
in Table 5 recorded on Feb 20, ranged from 1.1 to 2.8. 
The highest average number of primary branches was 
2.8 for T6 (FYM + Silt + Dose 3) followed by T5 (FYM 
+ Silt + Dose 2) and T4 (FYM + Silt + Dose 1) with 
mean values of 2.2 and 2 respectively. However, the 
minimum average value of 1.1 was observed for T0 
(Silt). It is inferred from results that medium containing 
FYM + Silt + Dose 3 is a suitable medium for number 
of primary branches of olive seedling. A perusal of 

Table 4. Mean values for number of leaves among various treatments of olive seedlings

Treatments Detail
Mean values

Feb 20 Mar 10 Mar 30 Apr 20
T0 Silt 32.3 ab 45.0 a 52.8 a 61.1 a
T1 FYM+ Silt 32.3 ab 40.6 ab 48.8 ab 57.6 ab
T2 Leaf  Manure+ Silt 34.0 a 39.9 ab 44.0 abc 55.4 ab
T3 FYM + Leaf  Manure+ Silt 35.9 a 42.6 ab 50.3 ab 59.0 a
T4 FYM + Silt+ Dose 1 19.2 bc 29.9 abc 39.7 abc 46.0 abc
T5 FYM + Silt+ Dose 2 24.8 abc 33.9 abc 40.9 abc 46.3 abc
T6 FYM + Silt+ Dose 3 19.9 bc 19.9 c 19.9 d 19.9 d
T7 Leaf  Manure+ Silt+  Dose 1 18.5 bc 22.5 c 30.0 cd 34.1 cd
T8 Leaf  Manure+ Silt+  Dose 2 23.6 abc 28.6 bc 37.6 bc 42.2 bc
T9 Leaf  Manure+ Silt+  Dose 3 15.6 c 20.7 c 30.7 cd 34.9 cd

        LSD 13.972 16.297 14.825 16.125
Note: Means with similar letters are within one group.

Table 5. Mean values for number of primary branches among various treatments of olive seedlings

Treatments Detail Mean values
Feb 20 Mar 10 Mar 30 Apr 20

T0 Silt 1.1 e 1.4 h 1.9 g 2.9 g
T1 FYM+ Silt 1.6 d 1.9f g 2.6 ef 3.2 efg
T2 Leaf  manure+ Silt 1.5 d 1.7 g 2.4 f 3.1 fg
T3 FYM + Leaf manure+ Silt 1.6 d 2.0 efg 2.6 ef 3.3 def
T4 FYM + Silt+ Dose 1 2.0 bc 2.7 bc 3.2 c 4.1 bc
T5 FYM + Silt+ Dose 2 2.2 b 2.9 b 3.5 b 4.3 b
T6 FYM + Silt+ Dose 3 2.8 a 3.5 a 4.1 a 5.2 a
T7 Leaf manure + Silt + Dose 1 1.7 cd 2.1 ef 2.7 e 3.5 de
T8 Leaf manure + Silt + Dose 2 1.8 cd 2.3 de 2.8 de 3.6 d
T9 Leaf manure + Silt + Dose 3 1.9 bcd 2.5 cd 3.0 cd 3.9 c

LSD 0.3933 0.2983 0.2488 0.2711
Note: Means with similar letters are within one group.
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results depicted that average values for number of 
primary branches recorded on March 10 ranged from 
1.4 to 3.5. The highest number of primary branches 
was observed for T6 (3.5) followed by T5 and T4 with 
mean values of 2.9 and 2.7, respectively. Moreover, 
treatment T0 had the least mean value of 1.4 for the 
trait. Data revealed that mean values for number of 
primary branches of olive seedlings taken on March 30 
ranged from 1.9 to 4.1. The highest average number of 
primary branches (4.1) was found for T6 followed by T4 
and T5 with average values of 3.2 and 3.5 respectively. 
While the least number of primary branches (1.9) was 
recorded in T0. It may be due to less availability of 
nutrients. Results recorded on April 20, depicted that 
number of primary branches for olive seedling varied 
from 2.9 to 5.2. The mean value (5.2) for number of 
primary branches was observed for T6. It was closely 
followed by T5 and T4 with mean values of 4.3 and 4.1 
respectively. Whereas the lowest mean value 2.9 was 
observed in T0.

The treatment having FYM + Silt + Dose 3 gave 
good results for number of primary branches of olive 
seedlings compared to other treatments. It was found 
that a favourable medium for growth of olive seedlings. 
Our findings are more or less similar to the finding of 
(Nawaf and Masadeh, 2006; Nawaf and Yara, 2006; 
Hegazi et al., 2007; Sileshi et al., 2007; Hammami 
et al., 2011; Mustafa et al., 2011; Bustan et al., 
2013; Othman and Leskovar, 2019).  However, over 
fertilization may have negatively influence on number 
of primary branches of olive seedlings.

Root length
Average values for length of root (displayed in Table 
6) ranged from 9.9 cm to 21.5 cm. The maximum root 
length 21.5 cm was observed for T6 (FYM + Silt + Dose 
3). However, the least average value (9.9 cm) was 
observed for T0 (Silt). It is evident from results that FYM 
+ Silt + Dose 3 is a suitable medium for root length in 
olive seedling. The treatment having FYM + Silt + Dose 
3 gave good results for root length of olive seedlings 
compared to other treatments. It was found that a 
favourable medium for root length of olive seedlings. 
Present results corroborate with the observations 
observed by (Mustafa et al. 2011) who reported that 
NPK @ 180 g per plant per year increased root length. 
However, excessive nutrients may have negative effect 
on root length of olive seedlings (Mustafa at el., 2011; 
Awan et al., 2002; Nawaf and Masadeh, 2006; Nawaf 
and Yara, 2006; Sileshi at el., 2007; Al-Kahtani and 
Ahmed, 2012; Erel et al., 2013 a,b; Erel et al., 2016;  
Jimenez-Moreno and Fernandez-Escobar et al., 2016; 
Erel et al., 2018).

Root fresh weight
Average values for fresh weight of root (displayed in 
Table 6) varied from 0.98 g to 3.8 g. The maximum 
fresh root weight (3.8 g) was observed for T6 (FYM + 
Silt + Dose 3). However, the least mean value (0.98 
g) was observed for T0 (Silt). It is evident from results 
that FYM + Silt + Dose 3 is a suitable medium for root 
length of olive seedling. The treatment having FYM + 
Silt + Dose 3 gave good results for root fresh length of 
olive seedlings compared to other treatments. It was 
found that a favourable medium for root fresh weight of 
olive seedlings conforming the results (Maksoud, 2000; 
Awan et al., 2002; El-Khashab et al., 2005;  Hegazi et 
al., 2007; Hammami et al., 2011; Rehman et al., 2013; 
Erel et al., 2013a; Erel et al., 2013b; Haggag et al., 
2014; Fernandez-Escobar  et al., 2016). However, over 
fertilization may have negatively influence root fresh 
weight of olive seedlings.

Leaf fresh weight
Average values for fresh leaf weight (displayed in 
Table 6) ranged from 1.08 g to 1.32 g.  The maximum 
leaf fresh weight of 1.32 g was recorded for T8 (Leaf 
Manure + Silt + Dose 2). However, the least mean 
value of 1.08 g was observed for T9 (Leaf Manure + Silt 
+ Dose 3). It is inferred from results that Leaf Manure + 
Silt + Dose 2 is a suitable medium for leaf fresh weight 
in olive seedling. The treatment having Leaf Manure + 
Silt + Dose 2 gave good results for leaf fresh weight in 
olive seedlings compared to other treatments. It was 
found that a favourable medium for fresh weight of leaf 
of olive seedlings. Our results substantiate findings 
of Maksoud et al. (2000); El-Khashab et al. (2005); 
Hegazi et al. (2007); Mustafa et al. (2011); Rehman 
et al. (2013); Bustan et al. (2014); Zepuri et al. (2015), 
who inferred that organic matter along with application 
of NPK and increased fresh weight in olive leaf.

Chlorophyll content 
The chlorophyll content was measured using SPAD 
CCM-200. Mean values for leaf chlorophyll content, 
displayed in Table 6, varied from 15.0 - 49.1.  The 
highest leaf chlorophyll content of 49.1 was noticed for 
T6 (FYM + Silt + Dose 3). However, the least mean 
value of 15 was observed for T0 (Silt). It is inferred from 
results that FYM + Silt + Dose 3 is a suitable medium 
for chlorophyll content in olive seedling. The treatment 
having FYM + Silt + Dose 3 gave good results for 
chlorophyll content in olive seedlings compared to 
other treatments. It was found that a favourable 
medium for chlorophyll content of olive seedlings. 
Present observations substantiate the findings of El-
Khashab et al. (2005); Hegazi et al. (2007); Sileshi et 
al. (2007); Al-Kahtani  and  Ahmed (2012);  Zepuri et 
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al. (2015); Othman and Leskovar (2019) who reported 
that organic matter and increased nitrogen content 
improved chlorophyll content in leaves.

NPK  content
NPK content of olive leaves was determined in 
laboratory through Kjeldhal method (Model UDK-142), 
spectrophotometer (Model JK-UVS-752N) and flame 
photometer (Model 410) respectively. Mean values for 
N content, displayed in Table 7, ranged from 1.49 % 
to 1.91 %.  The maximum N content of 1.91 % was 
recorded for T9 (Leaf manure + Silt + Dose 3) followed 
by T2 (Leaf Manure + Silt) and T8 (Leaf Manure + Silt + 
Dose 2) with mean values of 1.86 % each respectively. 
However, the least mean value of 1.49 % was observed 
for T5 (FYM + Silt + Dose 2). It is inferred from results 
that Leaf Manure + Silt + Dose 3 is a suitable medium 
for the trait in olive seedling (Erel et al., 2014; Erel et 
al., 2015; Erel et al., 2016; Erel et al., 2018; Hegazi et 
al., 2007; Hammami et al., 2011; Rehman et al., 2013; 
Fernandez-Escobar et al., 2016). Mean values for P 
content ranged from 0.08 % to 0.13 %. The maximum 
P content of 0.13 % was recorded for T7 (Leaf manure 
+ Silt + Dose 1) followed by T9 (Leaf Manure + Silt + 
Dose 3) and T2 (Leaf Manure + Silt) with mean values 
of 0.11 % each respectively. However, the least mean 
value of 0.08 % was observed for T0 (Silt). Mean values 

for K content ranged from 0.39 - 0.53 %.  The maximum 
K content of 0.53 % was recorded for T8 (Leaf manure 
+ Silt + Dose 2) followed by T9 (Leaf Manure + Silt + 
Dose 3) and T4 (FYM + Silt + Dose 1) with average 
values of 0.52 % and 0.51 % respectively. However, 
the  least  mean  value  of  0.39%  was  observed  for 
T0 (Silt).
The treatment T9, T7 and T8 accumulated more N, P 
and K content respectively in leaves of olive seedlings 
in comparison to other treatments. T7 was found 
favourable medium for P content of olive seedlings. 
T8 was found suitable medium for K content of olive 
seedlings. Present observations are more or less 
similar to conclusions of previous studies (Erel et 
al., 2013; Haggag et al., 2014; Jimenez-Moreno and 
Fernandez-Escobar et al., 2016; Hegazi et al., 2007) 
who reported that less level of NPK is desirable for 
olive growth. However, increased level of NPK were 
not found suitable for growth of olive seedlings.

CONCLUSION
It is concluded from the current study that treatment 
T6  (FYM + Silt + Dose 3 i.e. 7.5 g NPK) was found the 
most ideal growing media for most of traits like number 
of primary branches, length of root, fresh weight of root 
and chlorophyll content in olive seedlings.

Table 6. Mean values for different traits among various treatments of olive seedlings
Treatments Detail Mean RL Mean RFW Mean LFW Mean CC

T0 Silt 9.9 h 0.98 f 1.18 bc 15.0 h
T1 FYM+ Silt 13.6 f 1.1 ef 1.17 bc 21.0 fg
T2 Leaf  manure+ Silt 11.3 g 1.0 ef 1.19 abc 20.2 g
T3 FYM + Leaf  Manure+ Silt 14.4 f 1.3 def 1.12 c 24.6 ef
T4 FYM + Silt + Dose 1 18.0 c 1.9 bc 1.11 c 36.0 bc
T5 FYM + Silt + Dose 2 19.6 b 2.2 b 1.25 ab 39.5 b
T6 FYM + Silt + Dose 3 21.5 a 3.8 a 1.14 bc 49.1 a
T7 Leaf manure + Silt + Dose 1 15.6 e 1.4 cdef 1.17 bc 25.8 de
T8 Leaf manure + Silt + Dose 2 16.5 de 1.6 bcde 1.32 a 28.4 d
T9 Leaf manure + Silt + Dose 3 17.2 cd 1.7 bcd 1.08 c 32.6 c

LSD 1.0686 0.6061 0.1258 3.6736
Note: Means with similar letters are within one group,  RL= Root length, RFW = Root fresh weight, LFW = Leaf fresh weight,
         CC= Chlorophyll content

Table 7.  Mean values for nitrogen, phosphorous and potassium content among various treatments in      
               leaves of olive genotypes

Treatments Detail Mean N Mean P Mean K
T0 Silt 1.56 de 0.08 f 0.39 f
T1 FYM + Silt 1.72 b 0.10 d 0.41 e
T2 Leaf manure+ Silt 1.86 a 0.11 c 0.46 d
T3 FYM + Leaf manure+ Silt 1.63 c 0.09 d 0.49 c
T4 FYM + Silt + Dose 1 1.54 e 0.09 e 0.51 b
T5 FYM + Silt + Dose 2 1.49 e 0.12 b 0.41 e
T6 FYM + Silt + Dose 3 1.51 e 0.09 d 0.36 g
T7 Leaf manure + Silt + Dose 1 1.63 cd 0.13 a 0.49 c
T8 Leaf manure + Silt + Dose 2 1.86 a 0.10 d 0.53 a
T9 Leaf manure + Silt + Dose 3 1.91 a 0.11 c 0.52 a

        LSD 0.0751 0.0751 0.0094
Note: Means with similar letters are within one group, N = Nitrogen, P = Phosphorous, K = Potassium
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