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ABSTRACT 
 
A study was conducted at Organic Farming Research Centre of SKUAST -Jammu during 2016 to 
2017 to find out the impact of organic manures on soil organic carbon, physical and crop growth 
parameters Okra-Dhaincha-Broccoli cropping sequence. The Soil Organic Carbon was analyzed by 
Chromic acid wet digestion method. However, in soil physical properties Bulk density was analyzed 
by Core method, water holding capacity by Keen Rackzowski Method and Infiltration rate by Double 
Ring Method. In the experiment, soil organic carbon was found non-significant in experiment. Bulk 
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density was found to be significant in year 2016 and 2017 as very captivating change was observed 
as compared to control; T8 as the lowest value treatment with value 1.26 g cm

-3
 was recorded. 

Water holding capacity was found to be significant in year 2016 and 2017 as very positive change 
was observed as compared to control as WHC with highest value 43.68% was noted in T8 in 2017. 
Infiltration rate was also found to be significant in year 2016-17 as very positive change was 
observed as compared to control. Significant improvement in root volume, root length was observed 
in Okra and same was noted in size of curd in broccoli as compared to control. The significant 
impact of organic manures on soil quality parameters will provide a new way to improve the soil 
health and productivity in a sustainable way.  
 

 

Keywords:  Infiltration rate; organic manures; root volume; root length; soil organic carbon; size of 
curd; water holding capacity; bulk density. 

 

1. INTRODUCTION 
 

Modernization of agriculture and crop 
improvement techniques began with the golden 
era of green revolution in India. With 
improvisation in agriculture techniques and 
introduction of synthetic fertilizers, chemicals like 
pesticides; the modernization now has become a 
burden of problems to tackle for the sake of 
humanity. The day is not far when these second 
generation problems of agriculture will soon be 
an epidemic in the entire world. Well, to come up 
with a solution, the word organic can act as a 
savior to overcome the present issues of land 
degradation and reduced soil quality. The 
concept of soil sustainability, better productivity 
and good health is well nurtured and addressed 
in organic farming techniques. Moreover, its early 
adoption, easy access and availability to raw 
material will soon declare organic agriculture, a 
beginning of new era in farming trends. In 70’s, 
with the rise of environmental movement, the 
concept of organic farming grew and was later 
related to food and health concerns. In 
agriculture technology, the impact of organic 
manures is now being studied worldwide. 
Scientists’ results related to organic agriculture 
depict a very imperative impact on soil physical, 
chemical and biological properties. Similarly, in 
current study we have investigated the impact of 
organic manures: FYM, Vermicompost, Poultry 
Manure, Neem cake and their combinations on 
soil physical properties viz. Bulk density (BD), 
Water holding capacity (WHC) and Infiltration 
rate (IR). The organic manures were applied with 
specific dosage lead to the increase in soil 
organic carbon (SOC) content which is an 
important soil indicator of quality and productivity 
[1,2]. One of the important and basic concepts of 
organic farming to reduce greenhouse gas 
emissions and to lower carbon footprint of 
farming can be effectively achieved by these 
inputs [3]. According to Haynes and Naidu, [4]; 
organic fertilizer applications could directly or 

indirectly affect soil physical properties such as 
aggregate stability, water holding capacity, 
porosity, infiltration rate and bulk density due to 
increase in soil organic matter and SOC content. 
The property of Dhaincha as green manure to 
improve soil structure by stabilizing soil 
aggregation, increase in pore size, deep tap root 
system to break down compaction and binding 
effect on soil particles also improvement in soil 
organic matter (SOM) content, thereby affecting 
water holding property of soil is of great 
significance. However, the instant decaying 
property of legumes have relative little effect on 
soil organic matter but they do stimulate 
microbial activity in soil thereby increasing 
nutrient availability to plants [5,6]. In traditional 
agriculture, the practice of applying organic 
manures like green manures and organic 
manures is very common and their applications 
improved all basic soil physical properties like 
soil aggregation [7,1,8], increase in macropores 
content than micropores [9], increased saturated 
hydraulic conductivity [10] and water infiltration 
rate [11,12,13] thereby improving soil water 
holding capacity at both field capacity and wilting 
point [14,15]. In the present era, where 
sustainability concept is lacking in crop 
cultivations and nutrient deficiencies in soil are 
on rise, there is need to implicate organic 
measures in cropping plans and practices. 
Despite dependency on cereals is more for 
calorie consumption but vegetables          
cropping pattern need to have at par view in 
relation to soil health, sustainability and 
productivity aspects. Therefore, the objective of 
this study was to assess the effect organic 
manures and combinations on soil             
physical parameters in okra-dhaincha-broccoli 
sequence.  
 

2. MATERIALS AND METHODS 
 
The study was conducted at Organic Farming 
Research Centre of SKUAST -Jammu during 
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2016-17 and 2017-18. Geographically the 
experimental site is located at 32°39'35.5"N 
latitude and 74°47'35.0"E longitude at an 
elevation of 332 meters above the mean          
sea level in site the Shivalik foothill plains of 
North-Western Himalayas. The initial values of 
pre-experimental field have been described in 
Table 1. The treatments were supplemented    
with certain organic manures and their 
combinations which have been explained in 
Table 2. The methodology used to analyze the 
soil organic carbon was done according to the 
Chromic Acid Digestion method [16]. The bulk 
density of the soil sample was assessed by      
the core method proposed by Gupta and 
Dakshinamoorthy [17]. The water holding 
capacity was estimated by Keen Roezkowsik    
box method (Chopra and Kanwar, 1986) [18].         
The infiltration rate was estimated by double    
ring method [19]. By measuring the           
average root diameter and the root length, the 
root volume was calculated. The root           
lengths is calculated by first placing the          
roots on paper, then measure each of the 
tracings, and calculate root length from the 
tracings. The size of curd was estimated using 
ruler. The treatment details with input applied on 
the basis of Nitrogen requirement T1: No 
application, T2: Farm Yard Manure: 10.00 tonne 
ha-1, T3: Vermicompost: 6.60 tonne ha-1, T4: 
Poultry Manure: 2.91 tonne ha

-1
, T5: Neem 

Cake: 2.00 tonne ha-1, T6: Farm Yard Manure + 
Poultry Manure: 5.00 + 1.45, T7 Farm Yard 
Manure + Neem Cake 5.00 + 1.00, T8 
Vermicompost + Poultry Manure 3.30 + 1.45, T9 
Vermicompost + Neem Cake: 3.30 + 1.00 tonne 
ha-1, T10: Neem Cake + Poultry Manure: 1.00 + 
1.45 tonne ha

-1 

 

2.1 Okra 
 
 Spacing:- 45cms (Row) X 30cms (Plant) 
 Variety:- Seli Special 
 Seed rate:- 20-25 kg ha

-1
 

 N:P:K requirement:- 100:60:60 

2.2 Broccoli 
 
 Spacing:- 60cms (Row) X 45cms (Plant) 
 Variety:- Early Green 
 Seed rate:- 300-400g ha

-1
 

 N:P:K requirement:- 120:60:60 
 

2.3 Dhaincha 
 
 Dhaincha seed was broadcasted in the 

experimental field @ 50 kg ha-1 and green 
matter was incorporated 45 DAS. 

 
Experimental site: Organic Farming Research 
Centre of SKUAST -Jammu  
 
The sources of nitrogen, phosphorus and 
potassium were organic fertilizers, respectively. 
The data recorded in respect of physico-chemical 
properties of the soil of the experimental site 
revealed that the soil of the experimental field 
was sandy clay loam in texture, slightly alkaline 
in reaction, medium in organic carbon, low in 
Available N, medium in Available P and Available 
K, low in Available S, Available Zn and high in 
Available Cu, Mn and Fe. 
 

2.4 Statistical Analysis 
 
The data on various characters studied during 
the course of investigation were statistically 
analyzed by using Tukey’s test with an aim to 
figure out which groups in our sample differ by 
using “Honest Significant Difference,” a number 
that represents the distance between groups, to 
compare every mean with every other mean. 
 

3. RESULTS AND DISCUSSION 
 

After the successful completion of two year 
(2016-17) experiment with application of organic 
manures in Okra-Dhaincha-Broccoli cropping 
sequence, the results obtained were statistically 
analyzed and are presented below with each 
parameter. 

 
Table 1. Initial soil physico-chemical properties of experimental site 

 
Physical Properties Initial Values 
Particle Size Analysis (Texture): Sandy Clay Loam Sand- 54.22 

Silt- 15.82 
Clay- 29.96 

Soil Organic Carbon (g kg
-1

) 6.27 
Bulk Density (Mg m

-3
) 1.47 

Water Holding Capacity (%) 36.67 
Water Infiltration Rate (cm min

-1
) 0.647 
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Table 2. Effect of organic manures on soil organic carbon (g kg
-1

) 
 

Treatment Okra Dhaincha Broccoli 
2016 2017 Mean 2016 2017 Mean 2016 2017 Mean 

T1 6.26 6.42 6.34 6.58 6.75 6.67 6.91 7.08 7.00 
T2 6.42 6.58 6.50 6.74 6.91 6.83 7.08 7.26 7.17 
T3 6.43 6.59 6.51 6.75 6.92 6.84 7.09 7.27 7.18 
T4 6.45 6.61 6.53 6.77 6.94 6.86 7.11 7.29 7.20 
T5 6.33 6.51 6.42 6.54 6.71 6.63 6.98 7.15 7.07 
T6 6.46 6.62 6.54 6.79 6.96 6.88 7.13 7.31 7.22 
T7 6.53 6.66 6.60 6.86 7.03 6.95 7.21 7.39 7.30 
T8 6.56 6.72 6.64 6.89 7.07 6.98 7.30 7.49 7.40 
T9 6.52 6.69 6.61 6.85 7.03 6.94 7.20 7.38 7.29 
T10 6.53 6.70 6.62 6.88 7.04 6.96 7.28 7.42 7.35 

*As per Tukey’s Post-hoc analysis, the values are non-significant 
 

3.1 Soil Organic Carbon 
 
The values related to OC are presented in Table 
2. As per Tukey’s post-hoc analysis, soil organic 
carbon was found to be non-significant in year 
2016-17 as very minor change was observed as 
compared to control. Although non-significance 
in experiment some compelling results were 
obtained at the end of experiment in 2017 in T4 
increasing OC content to 7.29 g kg

-1
 as 

compared to control treatment T1 value 6.26 g 
kg

-1 
in 2016. Improved soil properties with 

addition of individual and mixed combination of 
organic manures and green manure i.e. 
Dhaincha depicted an improvement in OC as 
compared to control treatment; however in 
combinations the best treatment performed was 
T8 as the highest value 7.49 g kg

-1
 was recorded 

in broccoli in 2017. The ascending pattern in OC 
was observed in 2016 and 2017. This might be 
correlated to the fact that organic manures like 
poultry manure consisting of higher organic 
matter content may have increased the moisture 
holding capacity that may have resulted in 
considerable residual carbon. Further, the 
improvement in physical properties of soil might 
have resulted in creating a significant 
environment for humus formation. The 
statements above are in match with the views of 
Chandrasekaran [20]. Also, the additive effects of 
Poultry manure, FYM and vermicompost have 
the tendencies to maintain higher organic carbon 
level for longer duration due to their slow 
decomposition nature. Similar, results were also 
reported by Ranjan et al. [21] and Zhu et al. [22]. 
The incorporation of green manure i.e. Dhaincha 
has resulted in improved organic carbon content 
due to the fact that fraction of green manure is 
fairly resistant to decomposition and because of 
this characteristic property, it mineralizes at 
slower rate [23]. Biswas and Mukherjee [24] 

reported that incorporation of green manures had 
boosted the percentage of SOM and available 
phosphorus. On the other hand the buildup of 
organic carbon in T8 consisting he combination of 
Vermicompost + Poultry Manure might be 
correlated to the supply of energy by these 
organic manures to microbes that lead to the 
decomposition of organic matter and converted 
them to mineralized organic colloids; which finally 
adds to the SOM reserves and ultimately to the 
multiplication of microbial population [25]. In 
numerous studies, it has been found that addition 
of organic residues and organic manures 
increased the soil organic C level [26]. Increase 
in organic carbon content from control to 
maximum resulted in 19.65% higher SOM 
accumulation.  
 
3.2 Bulk Density 
 
The values related to BD are presented in Table 
3. As per tukey’s post-hoc analysis, BD was 
found to be significant in year 2016 and 2017 as 
very captivating change was observed as 
compared to control. Significant results were 
obtained with highest value 1.42 g cm-3 noted in 
T1 in 2016 and lowest in T4 in individual 
treatments which was 1.31 g cm-3 in 2017; 
however in combinations the best treatment 
performed was T8 as the lowest value 1.26 g cm

-

3 was recorded. The descending pattern in BD 
was observed in 2016 and 2017. In this two year 
experiment, the addition of root and plant 
biomass lead to the conversion of micro-pores to 
macro-pores because of cementing action of 
organic acids and polysaccharides released due 
to higher microbial decomposition in soil. Better 
aggregation due to increased SOM leading to 
improved microbial activity has lowered the bulk 
density; however the results are similar to the 
views of Tripathi et al. [2] and Pant et al. [27] who 
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also noticed the lowered bulk density in soil due 
to the application of combination of organic 
fertilizers. Brye et al. [28] justified that addition of 
poultry manure as a soil conditioner resulted in 
lowered bulk density. In an experiment 
conducted by Katkar et al. [29], it was reported 
that application of FYM and organic manures 
significantly reduced the bulk density. Dhaincha 
accumulated maximum green biomasses and 
that might be the reason for increase in organic 
carbon content and lowering the bulk density. 
These results are in complete agreement with 
the findings of Datt and Bharadwaj [30]. 
Decreased bulk density compared from control to 
minimum was 12.70%. 
 

3.3 Water Holding Capacity 
 

The values related to WHC are presented in 
Table 4. As per tukey’s post-hoc analysis, WHC 
was found to be significant in year 2016 and 
2017 as very positive change was observed as 
compared to control. Significant results were 
obtained with highest value 43.68% was noted in 
T8 in 2017 as compared to control T1 which was 

38.67% in 2016. Dhaincha depicted an 
improvement in WHC as compared to control 
treatment. In individual applications, the T4 
performed better as the highest value observed 
was 42.35% in 2016 and in combinations the 
best treatment performed was T8 as the highest 
value was 43.68% in 2017.The ascending 
pattern in WHC was observed in 2016. The 
highest value observed in T8 which included the 
combination of Vermicompost + Poultry manure 
resulted in high humus content along with 
increased surface area and favorable aggregates 
might had resulted in increased water holding 
capacity in the treatments. These results are 
similar to the work of Maheswarappa et.al. [31] 
which described that organic manures 
application increased soil porosity and water 
holding capacity after growing East Indian 
galangal. The result of the study indicated              
higher water holding capacity in response to 
addition of manures as a result of increased 
number of storage pores [32]. In the present 
investigation, Okra-Dhaincha-Broccoli cropping 
sequence improved the physical condition as 
similar to results of Baishya et al.

 
Table 3. Effect of organic manures on bulk density (g cm-3) of soil 

 
BD Okra Dhaincha Broccoli 
Treatment 2016 2017 Mean 2016 2017 Mean 2016 2017 Mean 
T1 1.42

c
 1.39

c
 1.40

c
 1.41

c
 1.38

c
 1.40

c
 1.41

c
 1.37

c
 1.39

c
 

T2 1.38b 1.36b 1.37b 1.37b 1.35b 1.36b 1.36b 1.34b 1.35b 
T3 1.36

b
 1.35

b
 1.35

b
 1.35

b
 1.34

b
 1.34

b
 1.34

b
 1.32

b
 1.33

b
 

T4 1.35ab 1.33ab 1.34ab 1.34ab 1.32ab 1.33ab 1.33ab 1.31ab 1.32ab 
T5 1.39

b
 1.37

b
 1.38

b
 1.38

b
 1.36

b
 1.37

b
 1.37

b
 1.36

b
 1.36

b
 

T6 1.34ab 1.32ab 1.33ab 1.33ab 1.31ab 1.32ab 1.32ab 1.30ab 1.31ab 
T7 1.34ab 1.32ab 1.33ab 1.33ab 1.32ab 1.32ab 1.33ab 1.30ab 1.32ab 
T8 1.30

a
 1.28

a
 1.29

a
 1.29

a
 1.27

a
 1.28

a
 1.27

a
 1.26

a
 1.26

a
 

T9 1.34ab 1.32ab 1.33ab 1.33ab 1.31ab 1.32ab 1.31ab 1.30ab 1.30ab 
T10 1.33

ab
 1.32

ab
 1.32

ab
 1.32

ab
 1.31

ab
 1.32

ab
 1.30

ab
 1.29

ab
 1.29

ab
 

*Mean values with similar alphabet in a subset are statistically at par 
 

Table 4. Effect of organic manures on water holding capacity (%) 
 

WHC Okra Dhaincha Broccoli 
Treatment 2016 2017 Mean 2016 2017 Mean 2016 2017 Mean 
T1 38.67a 39.98a 39.32a 39.10a 40.43a 39.76a 39.53a 40.88a 40.20a 
T2 40.03

ab
 41.40

ab
 40.71

ab
 40.48

ab
 41.88

ab
 41.18

ab
 40.94

ab
 42.35

ab
 41.64

ab
 

T3 40.15
ab

 41.53
ab

 40.84
ab

 40.60
ab

 42.00
ab

 41.30
ab

 41.06
ab

 42.48
ab

 41.77
ab

 
T4 40.03ab 41.40ab 40.71ab 40.48ab 41.87ab 41.17ab 40.93ab 42.35ab 41.64ab 
T5 39.86

ab
 41.23

ab
 40.54

ab
 40.31

ab
 41.70

ab
 41.00

ab
 40.77

ab
 42.17

ab
 41.47

ab
 

T6 41.18b 42.60b 41.89b 41.65b 43.10b 42.37b 42.12b 43.59b 42.85b 
T7 40.64

ab
 42.04

ab
 41.34

ab
 41.10

ab
 42.52

ab
 41.81

ab
 41.56

ab
 43.01

ab
 42.28

ab
 

T8 41.26
b
 42.69

b
 41.97

b
 41.73

b
 43.18

b
 42.45

b
 42.21

b
 43.68

b
 42.94

b
 

T9 40.34ab 41.72ab 41.03ab 40.80ab 42.20ab 41.50ab 41.26ab 42.69ab 41.97ab 
T10 40.46

ab
 41.85

ab
 41.11

ab
 40.92

ab
 42.33

ab
 41.62

ab
 41.38

ab
 42.82

ab
 42.10

ab
 

*Mean values with similar alphabet in a subset are statistically at par 
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 [33]. Concerning the Dhaincha role, the deep 
root system may have enabled the absorption of 
nitrates and sulphates to avoid buildup of P that 
might help in binding soil particles thereby 
improving water holding capacity. Prakash et al., 
[34] opined the same results after the 
incorporation of green manure in soil. Also, the 
tendency of green manure to release various 
humic fractions may also be considered to lower 
the bulk density of soil and improvise the water 
holding capacity. The after effects were 
significant; comparison to control there was 
13.00% increase in water holding capacity of soil 
in 2017. 
 

3.4 Infiltration Rate 
 
The values related to IR are presented in      
Table 5. As per tukey’s post-hoc analysis, IR    
was found to be significant in year 2016-17 as 
very positive change was observed as    
compared to control. Significant results were 
obtained with highest value 0.82 cm min

-1
 was 

noted in T8 in 2017 as compared to control T1 
which was 0.64 cm min

-1 
in 2016. The ascending 

pattern in IR was observed in 2016-17.            

The observation of Mubarak et al. [35],    
however, is in line with the findings of our      
study that the combination of manures 
specifically; vermicompost and poultry manure    
highlightened increase in infiltration rate due to 
increase in macropores number created by soil 
microbial activity. Also, the inconsistent 
increased infiltration rate with the application of 
poultry manure and combinations could be 
ascribed to the findings of Nwachukwu             
and Uzu, [36] who observed similar results in 
cow dung and poultry manure. Busari et al., [37] 
inferred the application of poultry manure 
improvised the capacity and potential to     
transmit water sorptivity under unsaturated      
[38], especially hydrologic and hydraulic 
properties such as infiltration rate and hydraulic 
conductivity [39]. Infiltration rates were also 
recorded higher under green manuring, 
Dhaincha in both the years. So, there was a 
significant improvement of infiltration rate by 
28.12% as compared to control.  Thus, it is 
recommended to use PM @ 2.91 tonne ha

-1
, VC 

+ PM @ 3.30 + 1.45 tonne ha
-1

 to improve 
infiltration rate.  

 
Table 5. Effect of organic manures on infiltration rate (cm min

-1
) 

 
IR Okra Dhaincha Broccoli 
Treatment 2016 2017 Mean 2016 2017 Mean 2016 2017 Mean 
T1 0.64

a
 0.69

a
 0.67

a
 0.66

a
 0.71

a
 0.68

a
 0.67

a
 0.73

a
 0.70

a
 

T2 0.69abc 0.75abc 0.72abc 0.71abc 0.76abc 0.74abc 0.72abc 0.77abc 0.75abc 
T3 0.68

abc
 0.74

abc
 0.71

abc
 0.70

abc
 0.75

abc
 0.73

abc
 0.72

abc
 0.78

abc
 0.75

abc
 

T4 0.69abc 0.74abc 0.72abc 0.71abc 0.76abc 0.73abc 0.73abc 0.78abc 0.75abc 
T5 0.67

ab
 0.73

ab
 0.70

ab
 0.69

ab
 0.74

ab
 0.72

ab
 0.71

ab
 0.76

ab
 0.73

ab
 

T6 0.71
bc

 0.76
bc

 0.74
bc

 0.73
bc

 0.78
bc

 0.76
bc

 0.75
bc

 0.80
bc

 0.77
bc

 
T7 0.70bc 0.75bc 0.73bc 0.72bc 0.77bc 0.74bc 0.73bc 0.79ab 0.76bc 
T8 0.73

c
 0.78

c
 0.76

c
 0.75

c
 0.80

c
 0.78

c
 0.77

c
 0.82

c
 0.80

c
 

T9 0.69abc 0.75abc 0.72abc 0.71abc 0.76abc 0.74abc 0.73abc 0.78abc 0.76abc 
T10 0.71

bc
 0.76

bc
 0.73

bc
 0.72

bc
 0.78

bc
 0.75

bc
 0.74

bc
 0.80

bc
 0.77

bc
 

*Mean values with similar alphabet in a subset are statistically at par 
 

Table 6. Effect of organic manures on root length (cm) and root volume (cm3) in okra 
 

Treatment 2016 2017 Mean 2016 2017 Mean 
T1 20.71

a
 21.75

a
 21.23

a
 10.60

a
 10.81

a
 10.71

a
 

T2 23.12b 24.27b 23.70b 11.83b 12.07b 11.95b 
T3 23.84

bc
 25.03

bc
 24.44

bc
 12.20

bc
 12.44

bc
 12.32

bc
 

T4 25.92d 27.22d 26.57d 13.26d 13.53d 13.40d 
T5 24.62c 25.85c 25.24c 12.60c 12.85c 12.73c 
T6 24.29

c
 25.51

c
 24.90

c
 12.43

c
 12.68

c
 12.55

c
 

T7 24.75c 25.99c 25.37c 12.66c 12.92c 12.79c 
T8 30.03

f
 31.53

f
 30.78

f
 15.36

f
 15.69

f
 15.53

f
 

T9 25.73d 27.02d 26.37d 13.16d 13.42d 13.29d 
T10 28.63

e
 30.09

e
 29.83

e
 14.66

e
 14.96

e
 14.81

e
 

*Mean values with similar alphabet in a subset are statistically at par
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Fig. 1. Relationship between soil organic carbon and bulk density was found negatively correlated in 2016 (R
2
 = -0.90) and 2017 (R

2
 = -0.93) 

 

 
 

Fig. 2. Relationship between soil organic carbon and infiltration rate was found positively correlated in 2016 (R2 = 0.32) and 2017 (R2 = 0.90) 
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Fig. 3. Relationship between soil organic carbon and water holding capacity was found positively correlated in 2016 (R
2
 = 0.92) and 2017 (R

2
 = 0.91) 

 

 
 
Fig. 4. Relationship between bulk density and root volume was found negatively correlated in 2016 (R2 = -0.87) and 2017 (R2 = -0.88) 
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Fig. 5. Relationship between bulk density and root volume was found negatively correlated in 2016 (R
2
 = -0.87) and 2017 (R

2
 = -0.88) 

 

 
 

Fig. 6. Relationship between soil organic carbon and size of curd was found positively correlated in 2016 (R2 = 0.32) and 2017 (R2 = 0.90) 
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Table 7. Impact of organic manures on size of curd (cms) of broccoli 
 

Treatment 2016 2017 Mean 
T1 4.93a 5.13a 5.03a 
T2 5.20

b
 5.43

b
 5.30

b
 

T3 5.20
b
 5.50

b
 5.33

bc
 

T4 5.33bc 5.60bc 5.46cde 
T5 5.20

b
 5.43

b
 5.33

bc
 

T6 5.40c 5.73cd 5.56e 
T7 5.26

bc
 5.53

bc
 5.43

bcde
 

T8 5.53d 5.86d 5.73f 
T9 5.26bc 5.53bc 5.40bcd 
T10 5.33

bc
 5.73

cd
 5.53

de
 

*Mean values with similar alphabet in a subset are statistically at par 
 

3.5 Root Volume, Root Length of Okra 
and Size of Curd of Broccoli 

 
The data is presented in Table 6 and 7 in which 
during 1

st
 and 2

nd
 year of experiment, significant 

improvement in root volume, root length was 
observed in Okra and size of curd in broccoli as 
compared to control. The maximum value of root 
volume observed was 31.53 cm

3
 in T8 at the end 

of crop harvest and minimum observed was 
20.71 cm3 in T1 in 2016; however in root length 
maximum value observed was 15.53 cms in T8 in 
2017 and minimum observed was 10.60 cms in 
T1 in 2016. The size of curd in broccoli was 
observed maximum 5.53 cms in T8 in 2017 and 
minimum observed was 4.93 cms in T1 in 2016. 
The root volume, root length of okra and size of 
curd of broccoli increased significantly in almost 
all treatments and high values were observed in 
poultry manure and combinations which shows 
that poultry manure was available in the best 
form for easy absorption by the plant roots; 
hence there was a boost in the morphological 
growth of the plant [40]. Reduce in compaction 
and increase in infiltration rate and water holding 
capacity of the soil due to impact of organic 
manures might have resulted in increasing the 
length of root of okra. The increase in length and 
volume of root can also be attributed to higher 
solubilization of plant nutrients by addition of 
poultry manure and vermicompost leading to 
increase uptake of NPK. Finding corroborates 
with their results obtained by Rajan and 
Mahalakshmi [41], Kumar et al., [42] and Fanish 
[43]. The increase in size of curd in poultry 
manure and combinations may be attributed to 
the presence of readily available form of nutrient 
i.e. ammonia and nitrate and also to its property 
to enhanced soil aggregation, soil aeration and 
water holding capacity, offers good 
environmental conditions for the root system of 
broccoli plants. As compared to control, there 

was significant improvement by 48.62% in root 
volume, 46.50% in root length and 16.22% in 
size of curd. 

 
4. CONCLUSION 
 

Application of organic manures along with the 
incorporation of dhaincha resulted in increased 
SOC compared to control. Increased SOC 
resulted in significantly improvement of physical 
properties such as Bulk density, Infiltration rate 
and water holding capacity. However, organic 
manures also showed improvised impact on root 
volume, length and size of curd. Combination of 
organic manures (Vermicompost + Poultry 
Manure) resulted in maximum Bulk density, 
Infiltration rate and water holding capacity. 
Improved soil physical conditions and increase in 
soil organic carbon content might have 
improvised okra and broccoli parameters 
significantly. Higher soil organic carbon lead to 
higher accumulation of organic matter content 
thereby significantly improving nutrient uptake. It 
can be concluded that application of organic 
manures and placing a green manure in crop 
rotation can have positive effect on SOC, soil 
physical and crop growth parameters.  
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