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Abstract 

	 The present work based on soil nutrients analysis of covered and uncovered fields nursed with 
organic fertilizer and cultivated with various crops. Collected the soil from three deep bottoms (5 cm, 
15 cm, and 30 cm), mixed, and prepared five different samples. Calculated the pH value, electrical 
conductivity, and the percentage of nitrogen, phosphorus, potassium, the humus of the collected soil 
samples and documented all the parameters. The results showed that the soil has moderately high 
pH values (7.9 in the greenhouse and 7.5 in the uncovered area), the E.C of greenhouse (4.1dS/m) 
is slightly lower than the uncovered area (4.8dS/m), nitrogen (6.3% than in the uncovered field 4.7%), 
relatively high concentration of phosphorus (5.16 mg/100 g in the greenhouse uncovered field 4.67 
mg/g), relatively high potassium values (39.04mg/100 g in the greenhouse and 36.30 mg/g in the 
uncovered area) and high values of humus (12.7% in the greenhouse and 9.1% in the uncovered 
area). Concluded that the soil is saturated in the greenhouse with phosphorus and potassium, no need 
to further fertilizations in the forthcoming years and the greenhouse is better for crop cultivation.
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Introduction

	 According to the published reports, the 
cultivated greenhouse area was 275,000 hectares 
worldwide and 110 ha in India at the end of the 
20th century1. After two decades, as per the 31st 

March 2020 report, the total area under the organic 
certification process in India is 3.67 million Hectare 
(registered under National Program for Organic 
Production 2019-20)2. As reported by the book 
FIBL & IFOAM published in the Year 2018, India 

has 9th position in terms of the World's Organic 
Agricultural land and 1st in terms of total l number of 
producers. India is next to China, the second-largest 
producer of vegetables in the world. Horticulture 
production is increasing significantly in the country. 
There was a record production of 311.7 M T during 
2017-18, which was 3.7% higher than the previous 
year and 10% higher than the past five years' 
average production. The vegetable contribution has 
remained the highest (59-61%) in horticulture crop 
productions over the last five years. During 2017-18, 
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the area under vegetables was 10.3 million ha with a 
production of ~180.0 MT in India3. To commercialize 
the agricultural sector in India, plan to adapt Dutch 
farm production technology in the future. A group 
of Dutch companies is planning to initiate one of its 
projects in U. P4. Greenhouse crop cultivation is a 
different method of cultivation with various edges: 
improved aquatic-aerial regime, rapid surface 
heating, developed root system, decrease the 
crops diseases and getting good quality pests and 
harvest5-6, resulted in a better production of crops, 
whose rapid growth and development usually require 
superior quality nutrients with a proper combination 
of fertilization and irrigation7-8.

	 To improve soil fertility, peoples use 
solid animal manure, which has all the required 
biogenic elements. Despite that, some farmers 
use different quality and quantities of animal 
manure without knowing the soil condition and its 
requirement for supplementary nutrients. Hence 
without understanding the need, natural and artificial 
fertilizer generally leads to increased nutrients 
accumulation in the soil, resulting in soil fertility 
misbalance. Whereas for cultivation, the surplus 
use of nutrients in the soil is unusual. The crop 
production in protected areas (greenhouses and 
orangery) indicates lots of examples of surplus use 
of fertilizers. It has an advised effect on the harvest's 
quantity and quality9. Some workers reported that the 
concentration of nitrogen, phosphorus, potassium, 
and humus quantity needed more time for crop 
planting in greenhouses and maybe noted maximum 
after 5 to 10 years10.

	 Therefore, the only suitable way for Green-
house crop cultivation is to make an agrochemical 
analysis of the soil. The best indicator for the soil's 
fertility, i.e., shows the actual capacity and the level 
of available nutrients. Suggested the use and need 
of artificial and natural fertilizers on a scientific crop 
field, aiming to achieve more in quantity and high in 
quality of the harvest and protect the environment9. 
Thus the present study reported the consequences 
of such unplanned and uncontrolled fertilizers used 
to the greenhouse and bare field soil.

Material and methods

Field of examination
	 The current study is based on an 
agrochemical analysis of the greenhouse and 
uncovered field (a private agricultural farmhouse 
at Shahabad (Rampur) U.P, India) soil constructed 
in 2015 and fertilized for several years solid animal 
manure. Initially, the agrochemical analysis didn't 
carry out of the soil. According to the "rule of thumb" 
principle, added solid animal (cow's) manure to 
the soil. The greenhouse (25 m by 4 m total area 
of 100 sq.m) covered with a nylon sheet, and an 
uncovered parcel with 25 m by 10 m (250 sq.m) 
was selected for the experiment. In vegetative 
season the greenhouse field cultivated the following 
crops, pepper (Capsicum annum), tomato (Solanum 
lycopersicum), celery (Apium graveolens), cucumber 
(Cucumis sativus), lettuce (Lactuca sativa), and 
onion (Allium cepa). Next to the greenhouse 
uncovered parcel is cultivated the following crops, 
pepper (Capsicum annum), tomato (Solanum 
lycopersicum), potato (Solanum tuberosum), carrot 
(Daucus carota), and bean (Phaseolus vulgaris). The 
crop cycle is exercised in the uncovered field, while 
in the greenhouse field in every vegetative season, 
the same crops are planted in the same place.

Experimental

	 Soil samples were collected for the 
agrochemical analysis during June 2019, after 
removing vegetation crops' harvest. The soil 
samples from covered and uncovered fields were 
collected from three deep bottoms (5 cm, 15 cm, 
and 30 cm) and mixed. They prepared five different 
samples to study external factors influence and the 
difference between covered and uncovered soils11. 
The agrochemical analysis has been done, and 
the following parameters were calculated: Soil's 
pH, electroconductivity, total nitrogen, available 
phosphorus, Potassium, and humus. Experiment 
works were carried out according to the standard 
laboratory methods12- 20.

Results and discussion

	 The experimentally collected data from the 
evaluated parameters are mentioned in Index-1 and 
Index-2. The soil's analyzed data of the samples 
taken from the greenhouse (area under nylon foil) 
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are mentioned in Table 1, although the uncovered 
area data are mentioned in Table 2. The widely used 
indicators reported by different workers for assessing 
soil features are pH value, Soil electrical conductivity 
(E.C), and the volume of organic materials present 
in the soil. The present study included the estimation 
of phosphorus (P), Potassium (K) as well as nitrogen 
(N) [12-20]. Naturally, the collected data from the 
covered and uncovered field are quite different in their 
quantitative value. Because the covered  areas have 
closed environments, so obviously,  the temperature 
and humidity data values for the covered field are 

considerably higher compared to the uncovered 
field. Still, the electroconductivity of the soil of 
the uncovered area has a higher value than the 
covered field. Nutrients' (N, P, K, and PH values) 
distribution in the covered field's soil layers have 
a higher value than the uncovered fields because 
the covered area lacks natural rainwater. However, 
the obtained value from the covered and the 
uncovered fields indicated that the concentrations 
of nitrogen, phosphorus, Potassium and humus 
percentage have quantitatively decreased as going 
down inside.

Table 1: The calculated data of soil samples, collected from the greenhouse field

     Distance	 Moisture content 	 pH-Value	 E.C. decisiemens	 Nitrogen (%) total	 Humus (%) 	      Available forms mg/100 g soil	
downward (cm)	 (%) in percentage		  /meter (dS/m)	 in percentage	 in percentage	 P2O5	 K2O

           5	 36	 8.3	 4.5	 6.6	 14.2	 5.5	 40.1
          15	 47	 8	 4.1	 6.2	 13	 5.1	 38.8
          30	 52	 7.4	 3.7	 6.1	 10.9	 4.9	 38.2
Average value	 45%	 7.9	 4.1 dS/m	 6.30%	 12.70%	 5.16 mg/100 g	 39.04 mg/100 g

Table 2: The calculated data of the soil samples, collected from the uncovered field

     Distance	 Moisture content 	 pH-Value	 EC decisiemens	 Nitrogen (%) total	 Humus (%) total  	 Available forms mg/100 g soil	
downward (cm)	 (%) in percentage		  /meter (dS/m)	 in percentage	 in percentage	 P2O5	 K2O

          5	 29	 7.9	 5.1	 5.3	 12.3	 5.29	 39.3
         15	 38	 7.5	 4.9	 4.7	 8.1	 4.61	 35.7
         30	 41	 7.1	 4.4	 4.1	 6.9	 4.1	 33.9
Average value	 36%	 7.5	 4.8 dS/m	 4.70%	 9.10%	 4.67 mg/100 g	 36.30mg/g

Moisture content in the soil
	 Moisture content in the soil is one of the 
essential healthy Soil parameters and should be up 
to 45%. Dryness, as well as excess water, hindered 
the growth of plants. Therefore, for healthy plants, the 
appropriate moisture content in the soil is an essential 
factor. The calculated data shows that moisture is 
quantitatively more in the greenhouse field 45% than 
in the uncovered area 36%. Its percentage increases 
as we move more inside to the earth. Usually, the 
soil moisture level is not in our control, depends on 
the climate. To some extent can be controlled in a 
greenhouse field [9 and references therein].

Electro Conductivity value of the soil
	 Soil electrical conductivity (E.C.) is an 
essential indicator of soil health to measure the 
total amount of salts present in soil or salinity of 
Soil measured in –decisiemens/meter (dS/m), its 
optimum value for a healthy soil should be 2.0 and 
4.0 dSm-1. It affects the emission of greenhouse 
gases, plant nutrient availability, and the activity of 

soil microorganisms. If the soil's available salts are 
in excess, it hampers the plant's growth, increasing 
water and land management. The obtained value of 
E.C. of greenhouse (4.1dS/m) is slightly lower than 
the uncovered area (4.8ds/m); it may be due to the 
natural composition of the soil, quality of irrigation 
water, as well as the period of sample collection15. 
Electrical conductivity levels indicate plant uptake 
nutrients and need to be identified and managed 
for better crops and land management.

pH value of the soil
	 The soil's pH value is one of the critical 
factors determining the mobility of ions and nutrient 
elements' availability to plants, which varies from 4 to 
8.5 in different lands and conditions. The calculated 
value for the taken soil samples has average values 
of 7.9 for the greenhouse and 7.5 for the uncovered 
area, which is slightly basic, maybe due to animal 
manure in excess. It is not a healthy sign for crop 
production because it decreases the minerals' 
solubility in the soil and hinders the nutrients 
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shortage. The good pH value for crops should be 
from 5.5 to 7.0, which shows some elements in 
larger quantities. Some nutrient elements are not 
available in adequate amounts for the healthy growth 
of crops and need to be using acid mineral fertilizers 
to decrease this parameter's value. For example, 
the availability of phosphorus is slightly decreasing 
in cases of higher pH of the soil. Simultaneously, it 
also reduces the availability of Fe, Mn, Zn, Cu, and 
Ni, which harms crop growth15.

Nitrogen percentage in the soil
	 Nitrogen an essential nutrient of the soil, 
generally found in higher quantities at the upper or 
the humus layer of the soil, and its optimum amount 
should be 5 to 10 percent. The calculated data shows 
that the percentage of nitrogen is quantitatively more 
in the greenhouse field 6.3%than in the uncovered 
area 4.7%. Its quantity decreases as we move 
more inside of the earth. The presence of lower 
amounts of nitrogen in the soil than an optimum 
value needs to recommend the addition of nitrogen-
rich fertilizer. Organic fertilizers or animal excreta 
manure is also a good source of nitrogen for the 
soil; generally contain 5-18kg N/t, in which half of it 
decomposed to give nitrogen fast. In the greenhouse, 
transformation occurs fast due to higher temperature, 
but in the alkaline and uncovered field's soil, a large 
percentage of nitrogen is lost in transformation 
processes16,18.

Humus percentage in the soil
	 The soli has organic material, consisting 
of the dead parts of plant and animal, which gives 
carbon, nitrogen, sulfur, and many nutrients to the 
soil after its biological degradation increases its 
fertility and health. Its quality and quantity depend 
on the climate and animal manure used as fertilizer, 
soil and agriculture. Its optimum amount availability 
should be about 8 percent to 10 percent of the soil. 
The calculated data shows that the percentage of 
humus is quantitatively more in the greenhouse field, 
12.7%, than in the uncovered area, 9.1%, and its 
quantity decrease as we move more inside to the 
earth. These refer to adequate presence regarding 
the humus contents13.

Available phosphorus in the soil
	 Phosphorus is another essential nutrients 
element for the soil, mainly available in Organic 
fertilizer, found in animal and green manure, 

compost, woodland cover, root remainders, dead 
microorganisms; its optimum amount availability 
should be 1.8-2.5 mg/100 g. The calculated data shows 
that the phosphorus percentage is quantitatively more 
in the greenhouse field (5.16 mg/100 g) than in the 
uncovered area (4.67 mg/g). Its quantity decreases 
as we move more inside of the earth. The data shows 
phosphorus in high amounts, and it is recommended 
not to use phosphorus fertilizers in the following three 
successive years16, 20.
 
Available Potassium in the Soil
	 Potassium's presence is another essential 
nutrient element for the soil, measured by using 
the Skene K or Colwell K tests. Potassium mainly 
available in Organic fertilizer, animal manure, 
compost, leaf, and root remainders; its optimum 
amount availability should be 18.1-30.0 mg/100 g (clay 
soil). The calculated data shows that the phosphorus 
percentage is quantitatively more in the greenhouse 
field (39.04 mg/100 g) than in the uncovered area 
(36.30 mg/g). Its quantity decreases as we move more 
inside of the earth. The excess of Potassium available 
in the soil is unhealthy for crops because it hinders 
the soil's absorption of other essential nutrients. The 
data shows phosphorus in high quantity and it is 
recommended not to use phosphorus fertilizers in 
the following three successive years17.

CONCLUSION

	 The present study,  based on the 
agrochemical analysis of the soil of the greenhouse 
with various crops and the uncovered field's soil, 
calculated the vital indicator for soil fertility and 
concentrations of nutrients, like pH value, electrical 
conductivity, quantitative analysis of nitrogen, 
phosphorus, Potassium, and humus. All parameters 
are documented in both covered and uncovered 
soil fields. The highest concentrations value of all 
parameters are calculated at the upper surface layer 
(5 cm), and the lowest at 30 cm.

	 The average pH value reported as 7.9 in 
the greenhouse and 7.5 in the uncovered area, the 
obtained value of E.C of greenhouse (4.1dS/m) is 
slightly lower than the uncovered area (4.8ds/m), 
phosphorus concentrations 5.16 mg/100 g in the 
greenhouse, and 4.68 mg/100 g in the uncovered 
area, nitrogen 6.3% in the greenhouse and 4.7% in 
the uncovered area, Potassium 39.04 mg/100 g in 
the greenhouse and 36.33 mg/g in the uncovered 
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area, soil humus as 12.7% in the greenhouse and 
9.1% in the uncovered area.

	 Therefore, recommended that the soil is full 
of phosphorus and Potassium. Thus, the soil need 
not be used further additional fertilizer with organic 
manure in the following few years.

	 For better crop yield, soil health, and its 
management we need to improve the agricultural 
method and maintain the desired and optimum 
values of different soil parameters. The greenhouse 
technology has many advantages and better 
to maintain the desired and optimum values of 
various parameters of soil, need to educate the 

ordinary people.
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