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A B S T R A C T: 
The research was carried out in order to compare among effect of three different fertilizers: bio, chemical, and organic. on two 

plants selected to conduct this research were (Narcissus trilandrus and Hyacinthus orientalis), under shaded and non-shaded 

environment from Autumn 2020 to Spring 2021 in Gerdarash field belongs to the college of Agriculture Engineering Sciences. 

The vegetative and the production of characters, were measured. Regarding Narcissus, the bio-fertilizer showed the most 

promising result when it came to the number of leaves and bulblets (3.67, 1.67 per plant respectively). The chemical fertilizer 

showed better results in the height of the plants (32.67 cm) and the diameter of the flowers (11 cm). For the Hyacinth plants, the 

bio-fertilizer proved its superiority in plant height (27 cm), flower petiole length (12.33 cm), number of flowers (32.33), flower 

diameter (6.33cm), and new bulblets with three ones compared to another treatment and control. Whereas for non-shad, we 

recommend planting the ornamental bulbs in open and non-shaded places as it obtained the best results for vegetative and floral 

traits for both plants.  
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1.INTRODUCTION: 
 

Ornamental bulbs are one of the most important 

commercial crops that’s been widespread in recent 

decades which had a significant impact on the 

economy and nature. This had also led to a 

significant increase in knowledge of flower bulbs; 

mostly in a few genera such as Hyacinthus, 

Narcissus, Gladiolus, Lilium, and Tulipa. (Le 

Nard and De Hertogh, 1993).  

Upcoming research on the growth and 

development of flower bulbs must be exclusive as 

existing species have been consumed 

commercially over time with other types having 

different economic effects. (Le Nard and De 

Hertogh, 2000).  

 

 

 

 

 

 The Narcissus trilandrus L. plants are 

considered to be one of the most wonderful 

ornamental plants, which decorate the gardens. It 

belongs to the family "Amaryllidaceae”, and is 

widely spread in the Mediterranean- from 

southern France to Greece in particular. (Rizk and 

Elngar, 2020). It is distinguished from other 

varieties as it bears from 6 to 10 flowers in one 

spike. The diameter of the flower is from 2 to 4 

cm, and the color of the crown is bright sulfur 

yellow (Burbidge, 1875). 
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   The Hyacinthus orientalis L.  is a 

herbaceous plant which belongs to family 

Liliaceae (Hu et al., 2015) . The Flowers are used 

for decoration in certain occasions and events, as 

well as in the manufacture of perfumes and 

essential oils. They emit different colors- such as 

blue, violet, pink, white and yellow- if they are 

placed under fluorescent lamps (Dole and 

Wilkins, 2005). The flowers usually first bloom in 

February (Smigielska et al., 2014). It is native to 

the Mediterranean region and South Africa (Hu et 

al., 2015). The Hyacinths genus includes 30 

species, but the variety H. orientalis has been 

widely cultivated as it gives long-lasting cut 

flowers. Hyacinths normally grow with a height 

between 10 and 30 cm and comes in an extensive 

variety of colors. (Darlington et al., 1951). The 

Flowers are generally between 15 and 20 cm tall. 

The puffy part consists regularly of a fleshy, and a 

short, flat stem specialized for food storage. The 

plant prefers light sandy to sandy soil. Such soil is 

generally suitable for all conditions, whether 

acidic, alkaline, or neutral.  And the bulbs during 

the dormant period can withstand all conditions of 

soil and temperature, even -5 °C (Matthews, 

1994). This flower has been used throughout 

history, particularly during the ancient Roman and 

Egyptian civilizations for many reasons such as 

inspiration for artists in clothes design, pots, and 

drawings on the walls. These flowers are also 

important for economic and medical reasons. Not 

surprisingly, it is considered to be the queen of cut 

flowers and the most type of flowers used in 

garden designs. (Dana and Lerner, 2001).  The 

aim of the study was to know the effect of light 

intensity as well as different types of fertilizers; 

NPK, humic acid bio fertilizer on the vegetative 

characters of bundles and growth of ornamental 

bulbs and their flowers of the two ornamental 

plants Narcissus trilandrus L. and Hyacinthus 

orientalis L. The major objective of this 

experiment was compare the different types of 

fertilizers, such as chemical fertilizers represented 

by NPK, organic fertilizers represented by Humic 

acid and Biofertilizers represented by genetically 

modified bacterial strain, and its effect on 

vegetative traits and bulblets production in 

ornamental bulb plants.This flower has been used 

throughout history, particularly during the ancient 

Roman and  

2.MATERIALS AND METHODS  

2.1. MATERIALS 

2.1.1 Plant species under the study: 

This study was carried out from Autumn 2020 to 

Spring 2021 in Gerdarash field, College of 

Agriculture Engineering sciences. The bulbs of 

Narcissus trilandrus L. and Hyacinthus orientalis 

L were imported from Holland. The average of 

mother bulbs diameter for Narcissus was 9-12 cm 

and weight around 29-33 g. For Hyacinth, the 

average of mother bulbs was around 13-14 cm in 

diameter and the weight around 30-40g. These 

were planted on the 1
st
 of October 2020 in a 10 cm 

deep soil along with a surface of round plastic 

pots of 20 cm diameters and 25cm in height. Each 

pot was filled with 3kg of peat moss, sand, and a 

clay mixture soil at a rate of (2:1:1). The chemical 

and physical properties of this soil mixture before 

planting are shown in table (1). 

 

Table 1: The physical and chemical analysis of 

initial soil mixture: 

 

2.2. Fertilizer addition treatments  

2.2.1. NPK- fertilizer: is represented by the 

"FERSIL 20-20-20" (N20) component from 

Tradecorp
©

 Turkish Company. It contains 20% N, 

20% P2O5, and 20% K2O along with many 

chelating micronutrients. The doses were applied 

on soil soak at the rate of 1g/ 1litter 3 times. at 

first stage chemical fertilizer (NPK) was added 

with cultivated bulbs and the process was repeated 

every two weeks. 

2.2.2. Humic acid: is liquid Humic acid fertilizer, 

contains 30% organic matter, 5% organic carbon, 

4% total nitrogen, 1% Ammonium nitrogen, 3% 

urea nitrogen, 5% Potassium, and 13% Humic 

fulvic acid. Made by Qingdao Future Group. The 

first stage was added with cultivated bulbs and 

was repeated every two weeks until flowering and 

picking of the flowers with Irrigation "soil soak" 

Where 10 ml was diluted with 1 litter of irrigation 

water for each pot.  

The Physical 

Analysis 
The chemical  analysis 

Sandy- loam 

soil 

Organic 

Matter 

Total 

N 

Total 

P 
K Fe Zn Cu pH Ec 

Sand 
65.00

% 
% % % % mg/kg  Ds/m 

Clay 
20.00

% 
1.250 0.421 0.031 0.711 2.0 1.0 1.3 7.4 1.60 

Silt 
15.00

% 
         

https://qdfuture.en.made-in-china.com/
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2.2.3. Bio fertilizer preparation of a genetically 

modified strain. 

The bacterial strains that had been used were 

Azotobacter chroococcum, Bacillus megaterium 

var. phosphaticum, genetically modified new 

strain called (TB), were isolated from the soil, A. 

chroococcum was isolated from the soil of Erbil 

city, Iraq. using Ashby's media for A. 

chroococcuma. Morphological and biochemical 

tests (Gelatinase, Catalase, Indole test, Oxidase 

test and Carbohydrate assimilation tests were 

performed followed stranded model  (Atlas et al., 

1995, Jackson, 1973, Forbes et al., 2007) and 

(Mohamed et al., 2016)   Bacillus megaterium var. 

phosphaticum was isolated from rhizospheric soil  

in Erbil city using Sperber’s medium followed the 

enrichment culture techniques   (Jackson, 1973). 

Identification was performed through a number of 

microbiological and biochemical tests. Aerobic 

spore formers pasteurize a diluted soil sample at 

80 degrees for 15 minutes, and are then plated 

onto nutrient agar and incubated at 37°C for 24 hr. 

Then the plates were examined for typical 

colonies identified as catalase-positive, Gram-

positive, endospore-forming rods (Reddy et al., 

2010). Transconjugant B. megaterium var. 

phosphaticum underwent transgenetic processes, 

conjugation, and the donor cell was Azotobacter 

chroococcum. It had (nif) genes located at 

chromosomal DNA, which is responsible for the 

non-symbiotic nitrogen fixation. The process 

turned out to be successful since the transfer by 

PCR technique proved the existence of those 

genes in the recipient cells. These results have 

been previously published (Ahmed  et al., 2017), 

with the data unprovided, 10 ml suspension with 

10
6
 /ml concentration of previews strain (TB) add 

to three replicates for each plant case.  

2.3. Experiment design and statistical analysis:  

The first experiment was conducted to study 

the effect of light intensity on the vegetative bundle growth 

and flower production of Narcissus and Hyacinths 

grown under partially shaded (lath house) and no 

shading (open environment) condition, The data 

analyzed using T- test . 

The second experiment was designed 

according as a complete randomized design 

(CRD) with three replicates in factorial 

experiment. The statistical analysis was carried 

out by using SPSS version 25 (Statistical Package 

for Social Sciences) DMRT. The fertilizer 

treatments were including; NPK (20: 20:20), 

humic acid and a bio fertilizer prepared of a 

genetically modified strain under two conditions 

of light intensity; lath house and open field. The 

total experimental units include: 4* 2* 3= 24. 

2.4. Experimental parameters:  

a- The vegetative bundle growth and flowering 

traits: were measured at the flowering stage. 

The bundle growth data were: (Plant height 

(cm), leaf length (cm), Number. of leaves, 

petiole length (cm), Number. of flowers, 

Flower diameter (cm). 

b- The bulbs’ productivity: was recorded after the 

end of the season- when the leaves’ color was 

pre-yellowish.  

 

3.RESULTS AND DISCUSSION 

3.1 Effect of NPK- fertilizer, humic acid, 

biofertilizer and light intensity on vegetative 

growth and bulb production of Narcissus 

trilandrus L.  

3.1.1. Plant Height (cm): the height Narcissus 

height was measured, it turned out to be the 

longest when treated with NPK fertilizers under 

non-shaded condition; with a height of 32.7cm to 

be exact. However, the shortest height was 

obtained from the plants treated with the bio-

fertilizer planted under the shaded location. The 

best results obtained from the plants treatments 

which grown in the non-shaded area, followed by 

those treated with in a combination with both 

organic and bio-fertilizers, which reached up to 

28cm to be precise. These results may agree with 

(El-Naggar, 2010) overall, but surprisingly, our 

results showed that the chemical fertilizer had the 

most effect on the height of the plant in the non-

shaded location which has attributed to the effect 

of the fertilizer chemicals, especially nitrogen, on 

the process of photosynthesis and its effect on 

growth hormones. The results of the Narcissus 

plants are similar to (Jamil et al., 2008) and also 

the gladiolas plants (Abdou et al., 2019, XIE and 

YANG, 2009) 

3.1.2. Leaf Length (cm): As presented in table 

(2), leaf lengths of the Narcissus plants cultivated 

in non-shady area and treated with bio-fertilizer 

were better, with a length of 30 cm. The plants 

treated with chemical fertilizers had a length of 

28.7 cm. The plants supplemented with organic 

fertilizers with a height of 22 cm as compared to 
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control, which was 17.6 cm. The length of the 

leaves was shorter in the plants cultivated under 

the shade condition, which was a length of 13 cm 

for both organic and chemical fertilizers. But it 

was higher in the control along with the bio-

fertilizer, with a length of 16.3cm.  This is due to 

the content of the biofertilizer containing many 

growth stimulants, plant regulators, and vitamins. 

The data recorded were similar to (Gabra, 2021, 

Rizk and Elngar, 2020)  

3.1.4. Number of Leaves: There were a few 

minor differences, as it ranged between 3-4 leaves 

in all the different treatments of fertilizers and 

locations. We also noticed the stability of the 

number of leaves, as it’s attributed to the varieties 

(XIE and YANG, 2009). 

3.1.5. Petiole length (cm): In general, The Petiole 

of the Narcissus plants grown under the shaded 

area were taller. The chemical fertilizer (NPK) 

with non-shad was also superior for the petiole 

length, which was around 25 cm. The plant treated 

with the bio-fertilizer, on the other hand, had the 

shortest petiole, with a length of about 10.3cm 

(Gabra, 2021). 

3.1.6. Number of Flowers: The number of 

flowers was relatively stable among the plants, 

with one flower for each plant. However, the 

plants treated with bio- fertilizer under the shaded 

location gave 2 flowers per plant. The data We’ve 

obtained show similar results to El-Naggar (2010) 

(Table 2).    

3.1.7. Flower Diameter (cm): The chemical 

fertilizer was superior in both the shaded and non-

shaded conditions with a diameter of 11 cm per 

flower. The plants treated with the organic or 

biofertilizer had a diameter of about 10 cm and 9 

cm respectively. Applying Organic and bio-

fertilizers increased vegetative flowers and bulbs’ 

growth. This result may be due to the 

enhancement of soil physiognomies by integration 

between organic manures (vermicomposting) and 

bio-fertilizers which significantly influenced on 

Narcissus vegetative, floral, bulb traits and soil 

structure (Nasir, 2017) 

3.1.8. Number of Bulblets: There were 

significant differences in the number of formed 

bulblets at the end of the growing seasons, 

depending on the fertilizer type. As Bio-fertilizers 

gave 1.67 bulblets followed by organic fertilizers 

of about 1.33 bulblets per plant. Natural 

vegetative propagation of Narcissus is very slow, 

with an annual mean rate of daughter bulb 

production of 1.6 (Rees, 1969). Hassanein and El–

Sayed (2009) proved that treatment with all bio-

fertilizers would significantly increase Gladiolus 

corm production and chemical constituent 

parameters compared to the control plant. The 

same author stated that bio-organic fertilization 

has an important role in improving the growth and 

production of ornamental bulbs, which may be 

since these fertilizers provide important elements 

like nitrogen. In this manner, the process of 

nitrogen fixation, as well as optimization of 

carbohydrates inside the bulbs increases the 

number of bulblets and the diameter of flowers 

with other vegetative traits.  

3.2 Effect of NPK- fertilizer, humic acid, 

biofertilizer and light intensity on vegetative 

growth and bulb production of Hyacinthus 

orientalis L. 

Regarding the plant (Hyacinths), the vegetative 

and flowering traits showed similar results to 

Narcissus (table 3).  

3.2.1. Plant height (cm): The results showed 

significant differences between the treatments and 

planting location. The plants treated with the 

chemical fertilizer in the non-shaded location had 

a greater height, with a length of 27 cm. The 

shortest plants were those treated with the 

chemical fertilizer and grown in the shaded 

location, with 19 cm. NPK and PGPR (Plant 

Growth-Promoting Rhizobacteria) applications 

considerably affected hyacinth bulbs’ 

concentrations of macro and micro plant nutrient 

content.  N, P, Ca, Fe, Zn, and Cu contents are 

decreased in hyacinth leaves with bacterial 

applications, while are increased in those with K, 

Mg, and Mn contents. Also, with bacterial 

applications in hyacinth bulbs, while the N, P, 

Mn, Zn, and Cu content decreases, as an increase 

in K, Ca, Mg and Fe contents were 

determined.  With the help of bacterial 

applications to boost nutrient uptake, implement 

plant growth hormones, and raise chlorophyll 

content and organic acids, it is possible to increase 

plant growth (Bintas et al., 2020) 

3.2.2. Leaf length(cm): As shown in table 3, there 

were significant differences in the length of the 

leaves of the plants. The best results obtained 

were the plants treated with the chemical fertilizer 

as the length reached 19 cm. The least length was 

obtained from the bio-fertilized plants, with a 

length of 13 cm.  The plants cultivated in the non-

shaded location outnumbered in the length of the 
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leaves on those planted in the shade location. 

3.2.3. Number of Leaves: There were a few 

significant differences recorded in the number of 

leaves between fertilizers treatments but no 

significant in interaction between fertilizers and 

light intensity . The number of leaves in the plants 

treated with the NPK fertilizer was 5-7 leaves, 

which was compared to control and other 

treatments. The lower number of leaves in 

Hyancith may belong to the efficiency of the 

photosynthesis process  with white and yellow 

light playing an important role in the flower 

growth and blooming process and, thus, the dates 

of bulb production (Smigielska et al., 2014) 

3.2.4. Flower Length (cm): There were no 

significant differences in flower length among the 

plants treated with different fertilizers. But the 

bio-fertilizer proved to be the most effective when 

it came to the flower length.  

3.2.5. Petiole length(cm): There are no 

significant differences in the treatments of 

different fertilizers and their effect on the petiole 

length. The longest petioles were obtained from 

the plants treated with the bio- fertilizer, then 

followed by the chemical fertilizer. 

3.2.6. Number of Flowers: There are 

insignificant differences among the treatments. It 

reached to a total of 35 flowers under bio fertilizer 

treatment. However, the lowest number were 

obtained from the plants treated with the chemical 

fertilizer, as compared to the control. Flowers of 

Hyacinthus is related to the efficiency of the 

photosynthesis process. The most efficient lights 

for the process are white and yellow lights as it 

plays an important role in the process of flower 

growth and blooming, and thus affects the dates of 

bulb production  (Smigielska et al., 2014) 

3.2.7. Flower diameter (cm): The results exposed 

that plants treated with bio and NPK fertilizers 

gave a greater flower diameter with an average of 

6 cm compared to the control where it was 5 cm, 

in hyacinth cultivation, the PGPR applications 

may have a potential for the production of bio-

fertilizer required in organic agriculture because 

of rendering insoluble phosphates into a soluble 

form and biological N2 fixation encouraged 

directly to improve the plant growth by means of 

the bacteria. The PGPR applications could be 

ideal in the cultivation of hyacinth as cut flowers, 

landscaping plants, and potted plants. So, 

sustainability in the landscapes may be 

achieved.(Karagöz et al., 2019)  

3.2.8. Number of Bulblets: Plants Treated with 

the  

bio-fertilizer and grown under shaded and non-

shaded locations had the greatest number of new 

bulbs: with 2 new bulbs per plant. Followed by 

chemically fertilized plants with two bulbs per 

plant compared to the control, which formed one 

bulb per plant. In prior experiences, bacterial bio-

fertilizer has a very important role, especially 

those enriched with phosphorous, on the 

production, size and traits of bulbs, as it was 

tested in the laboratory and in the open field and 

gave high vegetative and floral results  (Çığ and 

Çığ, 2019).  

 

4. CONCLUSION 

  Ornamental bulbs (Narcissus and Hyacinth 

(are among the most important plants that have a 

role in landscaping. Therefore, this study came in 

an attempt to obtain plants with better traits 

through combination between the different types 

of fertilizers (bio, chemical as NPK, and organic 

as Humic acid) and light intensity (Shad and non- 

shad), clearly stating that the biofertilizer used in 

the experiment is genetically engineered (GM) to 

provide two types of phosphorous and nitrogen 

fertilizers which cultivated in open area (non-

shaded) It gave promising results with most traits 

such as plant high , leaves numbers and new bulb 

production .  
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Table (2) : 1 Effect of NPK- fertilizer, humic acid, bio fertilizer and light intensity on vegetative growth and bulb production of Narcissus 

trilandrus L. 

  
Plant 

height (cm) 

Leaf length 

(cm) 

Number.  

of leaves 

Petiole length 

(cm)  

Number.  

of Flowers  

Flower diameter 

(cm)  

Number.  

of new bulbs 

Light intensity  

 

Shaded 12.17 ± 1.03b 14.75 ± 1.39 b 3.75 ± 0.22 a 11.67 ± 1.46 b 1.17 ± 0.11 a 8.75 ± 0.46 b 1.17 ± 0.11 a 

Non-shaded 27.00 ± 2.05a 24.58 ± 2.21 a 3.42 ± 0.15 a 18.92 ± 1.71 a 1.00 ± 0.01 a 9.58 ± 0.38 a 1.17 ± 0.21 a 

  
** ** ns ** ns ** ns 

Fertilizer 

treatments  

Control 15.83 ± 2.83b 17.00 ± 2.35a 3.50 ± 0.22ab 18.00 ± 1.95 a 1.00 ± 0.01 b 7.50 ± 0.22d 0.83 ± 0.17b 

Bio-fertilizer 19.17 ± 4.38ab 23.17 ± 3.47 a 3.83 ± 0.17 a 10.00 ± 1.24b 1.33 ± 0.21a 8.50 ± 0.22c 1.67 ± 0.21 a 

Humic acid 20.67 ± 3.81ab 17.67 ± 3.74 a 3.00 ± 0.26b 17.67 ± 1.05 a 1.00 ± 0.01 b 9.5 0 ± 0.34b 1.33 ± 0.21ab 

NKP  fertilizer  22.67 ± 4.52 a 20.83 ± 3.6 a 4.00 ± 0.26 a 15.50 ± 4.26 a 1.00 ± 0.01 b 11.17 ± 0.17 a 0.83 ± 0.17b 

  ns ns * ** ** ** * 

Interaction of 

light intensity 

and fertilizers 

 

        

Shaded Control 13.00 ± 0.01bc 16.33 ± 2.33b 4.00 ± 0.01a 14.00 ± 1.73cd 1.00 ± 0.01b 7.00 ± 0.01e 1.00 ± 0.01ab  

Shaded Bio-fertilizer  9.67 ± 0.33c 16.33 ± 3.67b 3.67 ± 0.33ab 9.670 ± 2.60de 1.67 ± 0.33a 8.00 ± 0.01d 1.67 ± 0.33a 

Shaded Humic acid  13.33 ± 4.33bc 13.33 ± 4.33b 3.00 ± 0.58b 17.00 ± 1.53c 1.00 ± 0.01b 9.00 ± 0.58c 1.00 ± 0.01ab 

Shaded NPK- fertilizer  12.67 ± 0.33bc 13.00 ± 0.01b 4.33 ± 0.33a 6.00 ± 0.01e 1.00 ± 0.01b 11.00 ± 0.01a 1.00 ± 0.01ab 

Non-shaded Control 18.67 ± 5.67b 17.67 ± 4.67b 3.00 ± 0.01b 22.00 ± 0.01ab 1.00 ± 0.01b 8.00 ± 0.01d 0.67 ± 0.33b 

Non-shaded Bio-fertilizer 28.67 ± 2.40a 30.00 ± 0.01a 4.00 ± 0.01a 10.33 ± 0.88de 1.00 ± 0.01b 9.00 ± 0.01c 1.67 ± 0.33a 

Non-shaded Humic acid 28.00 ± 0.01a 22.00 ± 5.69ab 3.00 ± 0.01b 18.33 ± 1.67bc 1.00 ± 0.01b 10.00 ± 0.01b 1.67 ± 0.33a 

Non-shaded NKP  fertilizer  32.67 ± 1.45a 28.67 ± 1.86a 3.67 ± 0.33ab  25.00 ± 0.58a 1 .00 ± 0.01b 11.33 ± 0.33a 0.67 ± 0.33b 

  ns ns ns ** ** ns ns 

 
        

*significant at 0,05 level, **significant at 0,01 level, ns: non-significant 

* For each parameter, means not followed by the same letter are significantly different by Duncan's Multiple rang test (P>0.05) 
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Table (3) Effect of NPK- fertilizer, Humic acid, Bio fertilizer and light intensity on vegetative growth and bulb production of Hyacinthus orientalis L. 

  
Plant 

Height (cm) 

Leaf length 

(cm) 

No.  

of leaves 

Petiole length 

(cm)  

No.  

of Flowers  

Flower diameter 

(cm)  

No.  

of new bulbs 

Light intensity  

 

Shaded 22.50 ± 0.80b 15.25 ± 0.55 a 6.17 ± 0.11 a 10.58 ± 0.40 a 29.17 ± 1.5 a 5.67 ± 0.14 b 1.58 ± 0.23 b 

Non-shaded 25.17 ± 1.11a 16.29 ± 0.73 a 5.83 ± 0.11 b 11.33 ± 0.38 a 29.42 ± 2.6 a 6.08 ± 0.15 a 2.33 ± 0.22 a 

  
* ns * ns ns * ** 

Treatment  

Control 22.67 ± 1.67 a 14.25 ± 0.66b 5.67 ± 0.21b 10.5 ± 0.50 a 31.17 ± 4.68 a 5.67 ± 0.21ab 1.17 ± 0.17b 

Bio-fertilezer 25.00 ± 1.00 a 14.33 ± 0.76b 6.00 ± 0.01ab 11.83 ± 0.54a 31.67 ± 2.01 a 6.17 ± 0.17a 2.67 ± 0.33a 

Humic acid 24.67 ± 0.76 a 16.33 ± 0.67 a 6.33 ± 0.21 a 10.83 ± 0.4 a 28.17 ± 2.37 a 5.5 ± 0.22b 1.5 ± 0.22b 

NKP  fertilezer  23.00 ± 2.11 a 18.17 ± 0.60 a 6.00 ± 0.01ab 10.67 ± 0.71 a 26.17 ± 1.99 a 6.17 ± 0.17a 2.5 ± 0.22a 

  ns ** ** ns ns * ** 

Interaction of light 

intensity and fertilizers  
       

Shaded Control 24.33 ± 1.33ab 14.67 ± 0.88bcd 6.00 ± 0.01b 10.67 ± 0.88ab 26.67 ± 3.33a 5.67 ± 0.33ab 1.00 ± 0.01d 

Shaded Bio-Fertilizer  23.00 ± 1.01abc 13.00 ± 0.58d 6.00 ± 0.01b 11.33 ± 0.67ab 32.33 ± 4.33a 6.00 ± 0.0a 2.33 ± 0.67ab 

Shaded Humic acid 23.67 ± 0.67abc 16.00 ± 0.58bc 6.67 ± 0.33a 11.00 ± 0.58ab 28.33 ± 2.40a 5.00 ± 0.01b 1.00 ± 0.01d 

Shaded NKP  Fertilizer 19.00 ± 1.53c 17.33 ± 0.33ab 6.00 ± 000.01b 9.33 ± 0.88b 29.33 ± 2.33a 6.00 ± 0.01a 2.00 ± 0.01bc 

Non-shaded Control 21.00 ± 3.06bc 13.83 ± 1.09cd 5.33 ± 0.33c 10.33 ± 0.67ab 35.67 ± 8.84a 5.67 ± 0.33b 1.33 ± 0.33cd 

Non-shaded Bio- Fertilizer 27.00 ± 0.01a 15.67 ± 0.88bcd 6.00 ± 0.01b 12.33 ± 0.88a 31.00 ± 1.01a 6.33 ± 0.33a 3.00 ± 0.01a 

Non-shaded Humic acid 25.67 ± 1.20ab 16.67 ± 1.33abc 6.00 ± 0.01b 10.67 ± 0.67ab 28.00 ± 4.73a 6.00 ± 0.01a 2.00 ± 0.01bc 

Non-shaded NKP  Fertilizer 27.00 ± 2.00a 19.00 ± 1.01a 6.00 ± 0.01b 12.00 ± 0.01a 23.00 ± 2.08a 6.33 ± 0.33a 3.00 ± 0.01a 

  * ns ns ns ns ns ns 

 

*significant at 0,05 level, **significant at 0,01 level, ns: non-significant  

* For each parameter, means not followed by the same letter are significantly different by Duncan's Multiple rang test (P>0.05) 
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