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ABSTRACT 
 

The field experiment was conducted in the Charlands of Bangladesh during November 2021 to 
March 2022 to find the crop production and soil properties status. A randomized complete block 
design was followed with six treatments and three replications. The organic amendments were 
quick compost, standard organic fertilizers, poultry manure and biochar @ 3t/ha. A positive change 
was found for the application of manures compared to control plot with the crop production and soil 
fertility status from our experimental findings. The yield per plant of pumpkin was ranged from 
27.24 to 85.61 kg and BCR 1.06 to 3.40. The fresh tuber yield of sweet potato was varied from 
39.29 to 94.00 t/ha and BCR 1.20 to 3.54. Soil pH was varying from 6.74 to 7.36, OC from 0.69 to 
1.82%, total N from 0.074 to 0.145%, available P from 7.49 to 17.66mg/kg, available S from 9.55 to 
17.81mg/kg and Zn from 0.536 to 1.134mg/kg. Biochar treated plot showed the best result 
compered to others. Organic amendments should be recommended in the farmer’s field for better 
crop production and soil fertility status. 
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1. INTRODUCTION 
 

The fertility and productivity of the Charlands are 
very low as compared to other areas [1,2]. Five 
percent people of Bangladesh live in Charlands 
[3]. The poorest people live in this vulnerable 
area [4]. Agriculture is the main occupation of the 
Charlands people [5]. The soil fertility have 
always changed due to frequent floods [6]. About 
ten million people who have the agricultural work 
in this area [7,8]. For increasing soil nutrient 
availability most farmers use organic 
amendments in their cropland field [9-11]. To 
reduce soil and environment pollution organic 
amendment with minimum amount of chemical 
fertilizers can be used [12-15]. Thus, the use of 
organic materials might be effective to enhance 
the soil fertility of the charlands. Organic 
amendments increase the availability of plant 
nutrient and release slowly [16-18]. The organic 
amendment biochar increase the most of the soil 
properties [19]. Soil physicochemical properties 
are positively improve by the application of 
organic amendments [20,21]. Crop production 
can be increased by the help of organic 
amendments [22,23]. The organic amendment 
biochar contains high amount of carbon [24,25]. 
Biochar has a significant influence on soil 
properties and production of crops [26-29]. Soil 
physico-chemical properties are improved by the 
use of biochar with half of chemical fertilizers 
[30]. Combined use of organic and inorganic 
manures helps in increasing efficiency of soil 
nutrient availability [1,31]. Due to the poor soil 
fertility status of the charlands of Bangladesh, it 
is crucial to apply available organic materials in 
combination with synthetic chemical fertilizers for 
better agricultural production and soil fertility 
improvement. We conducted the experiment to 
find out the organic amendments effect on the 
crop production and soil properties status at the 
Charlands in Bangladesh. 
 

2. MATERIALS AND METHODS 
  
The location of the experiments were in the 
Charlands of three districts of Bangladesh such 
as Char Shaluka, Naobhangar Char and Maijbari 
Char. The duration was from November 2021 to 
March 2022. The soil samples were collected 
from two depth and studied in the laboratory of 
the Department of Soil Science of Bangabandhu 
Sheikh Mujibur Rahman Agricultural University. 
The soil pH was determined by using a digital pH 
meter potentiometrically in soil to water ratio of 
1:2.5 [32]. The organic carbon was measured by 

the wet oxidation method [32]. The total nitrogen 
was obtained by the micro Kjeldahl technique 
[33]. The available P was determined by the 
Olsen method [34]. The available S was 
measured by turbidity method using BaCl2 [35]. 
The available Zn was determined by the DTPA 
method [36]. A randomized complete block 
design was followed with six treatments and 
three replications. The treatments were T1 
(Farmers’ practice as control), T2 
(Recommended fertilizer with vermicompost @ 
3t/ha), T3 (Recommended fertilizer with quick 
compost @ 3t/ha), T4 (Recommended fertilizer 
with standard organic fertilizers @ 3t/ha), T5 
(Recommended fertilizer with Poultry Manure @ 
3t/ha) and T6 (Recommended fertilizer with 
biochar @ 3t/ha). The fertilizer recommendation 
guide of the Bangladesh Agricultural Research 
Council was followed for application of required 
fertilizers [37]. The computer package 
STATISTICS 10 were used for the measurement 
of data. The mean differences of the treatments 
were determined from the least significant 
difference (LSD) test at 5% level of probability 
[38]. 
 

3. RESULTS AND DISCUSSION 
 

3.1 Results of Pumpkin at the Charlands 
 

3.1.1 The average fruit weight of pumpkin at 
the Charlands 

 

A significant variation was found of the average 
fruit weight at the Charlands (Table 1). In Char 
Shaluka, the average fruit weight were ranged 
from 3.72 to 6.15kg. In Naobhangar Char, the 
average fruit weight were varied from 3.80 to 
6.25kg. In Maijbari Char, the average fruit weight 
were ranged from 3.46 to 6.28kg.  
 

3.1.2 The fresh fruit yield per plant of 
pumpkin at the Charlands 

 

A positive variation was found to the fruit yield 
per plant at the Charlands (Table 2). In Char 
Shaluka, the fruit yield per plant ranged from 
35.08 to 81.41kg. In Naobhangar Char, the fruit 
yield per plant ranged from 32.33 to 85.61kg. In 
Maijbari Char, the fruit yield per plant ranged 
from 27.24 to 80.45kg. 
 

3.1.3 The total income of pumpkin at the 
Charlands 

 

A significant variation was found to the total 
income at the Charlands (Table 3). In Char 
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Shaluka, the total income ranged from 
526217.00 to 1220000.00tk/ha. In Naobhangar 
Char, the total income ranged from 484971.00 to 
1280000.00tk/ha. In Maijbari Char, the total 
income ranged from 408599.00 to 
1210000.00tk/ha.  
 

3.1.4 The total cost of pumpkin at the 
Charlands 

 

A variation was showed to the total cost at the 
Charlands (Table 4). In the Charlands, the total 
cost was varied from 369233.32 to 385559.00 
tk/ha.  

 
3.1.5 The Benefit Cost Ratio (BCR) of 

pumpkin at the Charlands 

 
A significant variation was found to BCR at the 
Charlands (Table 5). In Char Shaluka, the BCR 

ranged from 1.37 to 3.23. In Naobhangar              
Char, the BCR ranged from 1.26 to 3.40. In 
Maijbari Char, the BCR ranged from 1.06 to  
3.19. 
 
3.2 Results of the sweet potato at the 

Charlands 
  
3.2.1 The number of tuberous roots per plant 

of sweet potato at the Charlands 
  
A significant variation was obtained from              
number of tubers roots per plant at the Charlands 
(Table 6). In Char Shaluka, the number of tubers 
roots per plant ranged from 32.91 to 54.68. In 
Naobhangar Char, the number of tubers roots 
per plant ranged from 33.49 to 53.25. In              
Maijbari Char, the number of tubers roots per 
plant ranged from 32.63 to 54.05. 

  
Table 1. Effects of different organic manures for pit experiments with average fruit weight of 

pumpkin at the Charlands 
 

Treatments 
                                    Average fruit weight (kg) 

Char Shaluka Naobhangar Char Maijbari Char 

T1 3.72d 3.80e 3.46d 

T2 5.44c 5.58c 5.61b 

T3 5.34c 5.25d 5.29c 

T4 5.85b 5.99b 5.49bc 

T5 5.96ab 6.06b 6.10a 

T6 6.15a 6.25a 6.28a 

CV (%) 2.12 1.79 2.38 

SE (±) 0.09 0.08 0.10 

T1 (Farmers’ practice as control), T2 (Recommended fertilizer with vermicompost @ 3t/ha), T3 (Recommended 
fertilizer with quick compost @ 3t/ha), T4 (Recommended fertilizer with standard organic fertilizers @ 3t/ha), T5 
(Recommended fertilizer with Poultry Manure @ 3t/ha) and T6 (Recommended fertilizer with biochar @ 3t/ha), 

CV (Co-efficient of Variation), SE (Standard Error for Comparison). 

 
Table 2. Effects of different organic manures for pit experiments with fresh fruit yield per plant 

of pumpkin at the Charlands 
 

Treatments 
                           Fresh fruit yield per plant (kg) 

Char Shaluka Naobhangar Char Maijbari Char 

T1 35.08d 32.33d 27.24d 
T2 64.55c 67.25bc 65.83bc 
T3 65.72bc 63.73c 69.77abc 
T4 70.67bc 70.34bc 62.67c 
T5 72.84b 73.91b 77.03ab 
T6 81.41a 85.61a 80.45a 
CV (%) 6.67 8.33 12.34 
SE (±) 3.54 4.46 6.43 
T1 (Farmers’ practice as control), T2 (Recommended fertilizer with vermicompost @ 3t/ha), T3 (Recommended 
fertilizer with quick compost @ 3t/ha), T4 (Recommended fertilizer with standard organic fertilizers @ 3t/ha), T5 
(Recommended fertilizer with Poultry Manure @ 3t/ha) and T6 (Recommended fertilizer with biochar @ 3t/ha), 

CV (Co-efficient of Variation), SE (Standard Error for Comparison). 
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Table 3. Effects of different organic manures for pit experiments with total income (tk/ha) of 
pumpkin at the Charlands 

 

Treatments 
                                      Total income (tk/ha) 

Char Shaluka Naobhangar Char Maijbari Char 

T1 526217.00d 484971.00d 408599.00d 
T2 968229.00c 1010000.00bc 987426.00bc 
T3 985732.00bc 955960.00c 1050000.00abc 
T4 1060000.00bc 1060000.00bc 940022.00c 
T5 1090000.00b 1110000.00b 1160000.00ab 
T6 1220000.00a 1280000.00a 1210000.00a 
CV (%) 6.67 8.33 12.34 
SE (±) 53124.00 66854.00 96477.00 
T1 (Farmers’ practice as control), T2 (Recommended fertilizer with vermicompost @ 3t/ha), T3 (Recommended 
fertilizer with quick compost @ 3t/ha), T4 (Recommended fertilizer with standard organic fertilizers @ 3t/ha), T5 
(Recommended fertilizer with Poultry Manure @ 3t/ha) and T6 (Recommended fertilizer with biochar @ 3t/ha), 

CV (Co-efficient of Variation), SE (Standard Error for Comparison). 

 
Table 4. Effects of different organic manures for pit experiments with Total cost (tk/ha) of 

pumpkin at the Charlands 
 

Treatments Total cost (tk/ha) at the Charlands 

T1 385559.00 
T2 369233.32 
T3 375233.32 
T4 378233.32 
T5 369233.32 
T6 378233.32 
T1 (Farmers’ practice as control), T2 (Recommended fertilizer with vermicompost @ 3t/ha), T3 (Recommended 
fertilizer with quick compost @ 3t/ha), T4 (Recommended fertilizer with standard organic fertilizers @ 3t/ha), T5 
(Recommended fertilizer with Poultry Manure @ 3t/ha) and T6 (Recommended fertilizer with biochar @ 3t/ha). 

 
Table 5. Effects of different organic manures for pit experiments with BCR (total cost basis) of 

pumpkin at the Charlands 
 

Treatments 
                                    BCR (Total cost basis) 

Char Shaluka Naobhangar Char Maijbari Char 

T1 1.37d 1.26d 1.06c 
T2 2.63c 2.73bc 2.67ab 
T3 2.63c 2.54c 2.79ab 
T4 2.80bc 2.79bc 2.49b 
T5 2.96ab 3.00ab 3.13a 
T6 3.23a 3.40a 3.19a 
CV (%) 6.68 8.31 12.34 
SE (±) 0.14 0.18 0.26 
T1 (Farmers’ practice as control), T2 (Recommended fertilizer with vermicompost @ 3t/ha), T3 (Recommended 
fertilizer with quick compost @ 3t/ha), T4 (Recommended fertilizer with standard organic fertilizers @ 3t/ha), T5 
(Recommended fertilizer with Poultry Manure @ 3t/ha) and T6 (Recommended fertilizer with biochar @ 3t/ha), 

CV (Co-efficient of Variation), SE (Standard Error for Comparison) 

 
3.2.2 The fresh yield of biomass of sweet 

potato at the Charlands  
 
A positive change was found in the fresh yield of 
biomass at the Charlands (Table 7). In Char 
Shaluka, the fresh yield of biomass ranged from 
21.46 to 41.65 t/ha. In Naobhangar Char, the 
fresh yield of biomass ranged from 22.25 to 

42.27 t/ha. In Maijbari Char, the fresh yield of 
biomass ranged from 22.46 to 42.32t/ha. 
 
3.2.3 The fresh yield of tuber of sweet potato 

at the Charlands 
 
A significant variation was found to fresh yield of 
tuber at the Charlands (Table 8). In Char 
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Shaluka, the fresh yield of tuber ranged from 
40.32 to 92.62t/ha. In Naobhangar Char, the 
fresh yield of tuber ranged from 39.74 to 
91.99t/ha. In Maijbari Char, the fresh yield of 
tuber ranged from 39.29 to 94.00t/ha. 
 
3.2.4 The total income  of sweet potato at the 

Charlands 
 
A positive effect was found to total income at the 
Charlands (Table 9). In Char Shaluka, the total 
income ranged from 604850.00 to 
1390000.00tk/ha. In Naobhangar Char, the total 
income ranged from 596100.00 to 
1380000.00tk/ha. In Maijbari Char, the total 
income ranged from 589400.00 to 
1410000.00tk/ha.  

3.2.5 The total cost at the Charlands of sweet 
potato at the Charlands 

 
A variation was found to total cost at the 
Charlands (Table 10). In the Charlands, the total 
cost was varied from 391683.48 to 491559.00 
tk/ha.  
 
3.2.6 The benefit cost ratio (BCR) of sweet 

potato at the Charlands 
 
A significant variation was obtained from BCR at 
the Charlands (Table 11). In Char Shaluka, the 
BCR ranged from 1.23 to 3.54. In Naobhangar 
Char, the BCR ranged from 1.21 to 3.51. In 
Maijbari Char, the BCR ranged from 1.20 to  
3.52. 

  
Table 6. Effects of different organic manures for field experiments with Number of tuberous 

roots per plant of sweet potato at the Charlands 
 

Treatments 
                         Number of tuberous roots per plant 

Char Shaluka Naobhangar Char Maijbari Char 

T1 32.91c 33.49c 32.63c 

T2 47.56b 46.28b 46.64b 

T3 47.28b 46.29b 46.51b 

T4 48.57b 47.61b 48.03b 

T5 53.41a 52.92a 52.50a 

T6 54.68a 53.25a 54.05a 

CV (%) 2.12 2.04 2.19 

SE (±) 0.82 0.78 0.84 
T1 (Farmers’ practice as control), T2 (Recommended fertilizer with vermicompost @ 3t/ha), T3 (Recommended 
fertilizer with quick compost @ 3t/ha), T4 (Recommended fertilizer with standard organic fertilizers @ 3t/ha), T5 
(Recommended fertilizer with Poultry Manure @ 3t/ha) and T6 (Recommended fertilizer with biochar @ 3t/ha), 

CV (Co-efficient of Variation), SE (Standard Error for Comparison) 

 
Table 7. Effects of different organic manures for field experiments with fresh yield of biomass 

of sweet potato at the Charlands 
 

Treatments 
                                   Fresh yield of biomass (t/ha) 

Char Shaluka Naobhangar Char Maijbari Char 

T1 21.46d 22.25c 22.46e 

T2 35.82bc 35.02b 34.58d 

T3 37.24b 36.25b 36.83c 

T4 35.48c 34.75b 35.60cd 

T5 40.36a 41.10a 40.05b 

T6 41.65a 42.27a 42.32a 

CV (%) 2.66 2.84 3.05 

SE (±) 0.77 0.82 0.88 
T1 (Farmers’ practice as control), T2 (Recommended fertilizer with vermicompost @ 3t/ha), T3 (Recommended 
fertilizer with quick compost @ 3t/ha), T4 (Recommended fertilizer with standard organic fertilizers @ 3t/ha), T5 
(Recommended fertilizer with Poultry Manure @ 3t/ha) and T6 (Recommended fertilizer with biochar @ 3t/ha), 

CV (Co-efficient of Variation), SE (Standard Error for Comparison) 
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3.3 Effect of Different Organic 
Amendment on Soil Chemical 
Properties in the Charlands 

 
3.3.1 The soil pH at the Charlands 
 
After three-year judicious application of organic 
fertilizers, soil pH significantly influenced by 
different organic matter treated treatments (Table 
12). At 0-15cm soil depth, in Char Shaluka, the 
soil pH ranged from 7.16 to 7.36. In Naobhangar 
Char, the soil pH ranged from 7.19 to 7.35. In 
Maijbari Char, the soil pH ranged from 7.17 to 
7.34. At 15-30cm soil depth, in Char Shaluka, the 
soil pH ranged from 6.76 to 6.96. In Naobhangar 
Char, the soil pH ranged from 6.74 to 6.98. In 
Maijbari Char, the soil pH ranged from 6.75 to 
6.95.  
 

3.3.2 The soil organic carbon at the 
Charlands 

 
The OC content of the Charlands soil                        
was significantly increased by different organic 
amendment treatments after three-year 
application (Table 13). At 0-15cm soil depth, in 
Char Shaluka, the soil OC was extended                  
from 0.97 to 1.82 (%). In Naobhangar Char, the 
soil OC was extended from 0.97 to 1.80 (%).In 
Maijbari Char, the soil OC was extended                  
from 0.94 to 1.82 (%). At 15-30cm soil depth, in 
Char Shaluka, the soil OC was extended from 
0.69 to 1.62 (%). In Naobhangar Char, the soil 
OC was extended from 0.73 to 1.59 (%). In 
Maijbari Char, the soil OC was extended from 
0.72 to 1.59 (%). 

 
Table 8. Effects of different organic manures for field experiments with fresh yield of tuber of 

sweet potato at the Charlands 
 

Treatments 
                                  Fresh yield of tuber (t/ha) 

Char Shaluka Naobhangar Char Maijbari Char 

T1 40.32c 39.74c 39.29c 

T2 81.30b 80.45b 80.20b 

T3 80.92b 80.16b 80.94b 

T4 80.88b 79.65b 80.98b 

T5 92.32a 91.54a 91.96a 

T6 92.62a 91.99a 94.00a 

CV (%) 2.16 2.28 2.31 

SE (±) 1.37 1.44 1.47 
T1 (Farmers’ practice as control), T2 (Recommended fertilizer with vermicompost @ 3t/ha), T3 (Recommended 
fertilizer with quick compost @ 3t/ha), T4 (Recommended fertilizer with standard organic fertilizers @ 3t/ha), T5 
(Recommended fertilizer with Poultry Manure @ 3t/ha) and T6 (Recommended fertilizer with biochar @ 3t/ha), 

CV (Co-efficient of Variation), SE (Standard Error for Comparison) 

 
Table 9. Effects of different organic manures for field experiments with total income (tk/ha) of 

sweet potato at the Charlands 
 

Treatments 
                                      Total income (tk/ha) 

Char Shaluka Naobhangar Char Maijbari Char 

T1 604850.00c 596100.00c 589400.00c 

T2 1220000.00b 1210000.00b 1200000.00b 

T3 1210000.00b 1200000.00b 1210000.00b 

T4 1210000.00b 1190000.00b 1210000.00b 

T5 1380000.00a 1370000.00a 1380000.00a 

T6 1390000.00a 1380000.00a 1410000.00a 

CV (%) 2.16 2.28 2.31 

SE (±) 20621.00 21555.00 22032.00 
T1 (Farmers’ practice as control), T2 (Recommended fertilizer with vermicompost @ 3t/ha), T3 (Recommended 
fertilizer with quick compost @ 3t/ha), T4 (Recommended fertilizer with standard organic fertilizers @ 3t/ha), T5 
(Recommended fertilizer with Poultry Manure @ 3t/ha) and T6 (Recommended fertilizer with biochar @ 3t/ha), 

CV (Co-efficient of Variation), SE (Standard Error for Comparison) 
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Table 10. Effects of different organic manures for field experiments with Total cost (tk/ha) of 
sweet potato at the Charlands 

 

Treatments Total cost (tk/ha) at the Charlands 

T1 491559.00 
T2 391683.48 
T3 397683.48 
T4 400683.48 
T5 391683.48 
T6 400683.48 
T1 (Farmers’ practice as control), T2 (Recommended fertilizer with vermicompost @ 3t/ha), T3 (Recommended 
fertilizer with quick compost @ 3t/ha), T4 (Recommended fertilizer with standard organic fertilizers @ 3t/ha), T5 
(Recommended fertilizer with Poultry Manure @ 3t/ha) and T6 (Recommended fertilizer with biochar @ 3t/ha) 

 
Table 11. Effects of different organic manures for field experiments with BCR (total cost basis) 

of sweet potato at the Charlands 
 

Treatments 
                                     BCR (Total cost basis) 

Char Shaluka Naobhangar Char Maijbari Char 

T1 1.23c 1.21c 1.20c 

T2 3.11b 3.08b 3.07b 
T3 3.05b 3.03b 3.05b 
T4 3.03b 2.98b 3.03b 
T5 3.54a 3.51a 3.52a 
T6 3.47a 3.44a 3.52a 
CV (%) 2.16 2.32 2.32 
SE (±) 0.05 0.05 0.05 
T1 (Farmers’ practice as control), T2 (Recommended fertilizer with vermicompost @ 3t/ha), T3 (Recommended 
fertilizer with quick compost @ 3t/ha), T4 (Recommended fertilizer with standard organic fertilizers @ 3t/ha), T5 
(Recommended fertilizer with Poultry Manure @ 3t/ha) and T6 (Recommended fertilizer with biochar @ 3t/ha), 

CV (Co-efficient of Variation), SE (Standard Error for Comparison) 

 
3.3.3 The total nitrogen (%) at the Charlands 
 
The soil total N content was significantly 
increased by different treatments after three-year 
application with organic fertilizers (Table 14). At 
0-15cm soil depth, in Char Shaluka, the soil total 
N was varied from 0.095 to 0.145 (%). In 
Naobhangar Char, the soil total N was varied 
from 0.095 to 0.144 (%). In Maijbari Char, the soil 
total N was varied from 0.096 to 0.144 (%). At 
15-30cm soil depth, in Char Shaluka, the soil 
total N was varied from 0.075 to 0.108 (%). In 
Naobhangar Char, the soil total N was varied 
from 0.074 to 0.108 (%). In Maijbari Char, the soil 
total N was varied from 0.074 to 0.103 (%). 
 
3.3.4 The available phosphorus (mg/kg) at 

the Charlands 
 
The soil available P was remarkably influenced 
by different treatments after three-year 
application of organic fertilizers (Table 15). At 0-
15cm soil depth, in Char Shaluka, the soil 
available P was ranged from 9.42 to 17.66 
(mg/kg). In Naobhangar Char, the soil available 

P was ranged from 9.41 to 17.36 (mg/kg). In 
Maijbari Char, the soil available P was ranged 
from 9.66 to 17.29 (mg/kg). At 15-30cm soil 
depth, in Char Shaluka, the soil available P was 
ranged from 7.90 to 14.59 (mg/kg). In 
Naobhangar Char, the soil available P was 
ranged from 7.71 to 14.35 (mg/kg). In Maijbari 
Char, the soil available P was ranged from 7.49 
to 14.45 (mg/kg).  
 
3.3.5 The available sulphur (mg/kg) at the 

Charlands 
 
Three-year application of organic fertilizers had 
significant effect on the available S content in the 
Charlands soil (Table 16). At 0-15cm soil depth, 
in Char Shaluka, the soil available S was ranged 
from 11.53 to 17.74 (mg/kg). In Naobhangar 
Char, the soil available S was ranged from 11.62 
to 17.81 (mg/kg). In Maijbari Char, the soil 
available S was ranged from 11.43 to 17.68 
(mg/kg). At 15-30cm soil depth, in Char Shaluka, 
the soil available S was ranged from 9.70 to 
14.62 (mg/kg). In Naobhangar Char, the soil 
available S was ranged from 9.56 to 14.47 
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(mg/kg). In Maijbari Char, the soil available S 
was ranged from 9.55 to 14.48 (mg/kg).  
 

3.3.6 The available zinc (mg/kg) at the 
Charlands 

 

Three-year application of organic fertilizers 
significantly increased the Zn content in 
Charlands soil (Table 17). At 0-15cm soil depth, 
in Char Shaluka, the Zn content varied from 

0.783 to 1.133 (mg/kg). In Naobhangar Char, the 
Zn content varied from 0.783 to 1.134 (mg/kg). In 
Maijbari Char, the Zn content varied from 0.781 
to 1.134 (mg/kg). At 15-30cm soil depth, in Char 
Shaluka, the Zn content varied from 0.557 to 
0.989 (mg/kg). In Naobhangar Char, the Zn 
content varied from 0.536 to 0.981 (mg/kg). In 
Maijbari Char, the Zn content ranged from 0.550 
to 0.988 (mg/kg). 

 
Table 12. Effect of different organic matters on post-harvest soil pH content (0-15 and 15-30cm 

depth) of the Charlands 
 

Treatments 

                                     Post-harvest soil pH 

                0-15 cm depth           15-30 cm depth 

Char 
Shaluka 

Naobhangar 
Char 

Maijbari 
Char 

Char 
Shaluka 

Naobhangar 
Char 

Maijbari 
Char 

T1 7.16b 7.19c 7.17b 6.76b 6.74b 6.75c 

T2 7.36a 7.35a 7.33a 6.94a 6.98a 6.95a 

T3 7.34a 7.29b 7.27a 6.96a 6.95a 6.95a 

T4 7.35a 7.35a 7.33a 6.96a 6.96a 6.94ab 

T5 7.34a 7.34ab 7.34a 6.95a 6.94a 6.94b 

T6 7.36a 7.34ab 7.34a 6.96a 6.94a 6.95a 

CV (%) 0.34 0.39 0.61 0.18 0.34 0.10 

SE (±) 0.02 0.02 0.04 0.01 0.02 0.01 

Critical levels 4.50 
T1 (Farmers’ practice as control), T2 (Recommended fertilizer with vermicompost @ 3t/ha), T3 (Recommended 
fertilizer with quick compost @ 3t/ha), T4 (Recommended fertilizer with standard organic fertilizers @ 3t/ha), T5 
(Recommended fertilizer with Poultry Manure @ 3t/ha) and T6 (Recommended fertilizer with biochar @ 3t/ha), 

CV (Co-efficient of Variation), SE (Standard Error for Comparison) 

 
Table 13. Effect of different organic matters on post-harvest soil OC (%) content (0-15 and 15-

30cm depth) of the Charlands 
 

Treatments 

                               Post-harvest soil OC (%) 

                   0-15 cm depth             15-30 cm depth 

Char 
Shaluka 

Naobhangar 
Char 

Maijbari 
Char 

Char 
Shaluka 

Naobhangar 
Char 

Maijbari 
Char 

T1 0.97c 0.97c 0.94c 0.69d 0.73d 0.72c 

T2 1.65b 1.65b 1.65b 1.48b 1.57ab 1.57a 

T3 1.69b 1.67b 1.67b 1.37c 1.46c 1.48b 

T4 1.71b 1.71ab 1.71b 1.52b 1.49bc 1.56ab 

T5 1.71b 1.70ab 1.70b 1.52b 1.52abc 1.58a 

T6 1.82a 1.80a 1.82a 1.62a 1.59a 1.59a 

CV (%) 3.17 3.89 3.81 2.43 3.86 3.05 

SE (±) 0.04 0.05 0.05 0.03 0.04 0.04 

Critical levels 1.00 
T1 (Farmers’ practice as control), T2 (Recommended fertilizer with vermicompost @ 3t/ha), T3 (Recommended 
fertilizer with quick compost @ 3t/ha), T4 (Recommended fertilizer with standard organic fertilizers @ 3t/ha), T5 
(Recommended fertilizer with Poultry Manure @ 3t/ha) and T6 (Recommended fertilizer with biochar @ 3t/ha), 

CV (Co-efficient of Variation), SE (Standard Error for Comparison) 
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Table 14. Effect of different organic matters on post-harvest soil N (%) content (0-15 and 15-30cm depth) of the Charlands 
 

Treatments 

                                          Post-harvest soil N (%) 

                 0-15 cm depth               15-30 cm depth 

Char Shaluka Naobhangar Char Maijbari Char Char Shaluka Naobhangar Char Maijbari Char 

T1 0.095d 0.095d 0.096d 0.075c 0.074b 0.074d 
T2 0.134c 0.134c 0.135c 0.096b 0.103a 0.086c 
T3 0.137bc 0.135bc 0.136bc 0.095b 0.102a 0.086c 
T4 0.140ab 0.137bc 0.137bc 0.093b 0.103a 0.091bc 
T5 0.140ab 0.141ab 0.141ab 0.107a 0.108a 0.098ab 
T6 0.145a 0.144a 0.144a 0.108a 0.108a 0.103a 
CV (%) 2.36 2.63 2.02 3.81 4.54 4.90 
SE (±) 0.003 0.003 0.002 0.003 0.004 0.004 

Critical levels 0.10 

T1 (Farmers’ practice as control), T2 (Recommended fertilizer with vermicompost @ 3t/ha), T3 (Recommended fertilizer with quick compost @ 3t/ha), T4 (Recommended 
fertilizer with standard organic fertilizers @ 3t/ha), T5 (Recommended fertilizer with Poultry Manure @ 3t/ha) and T6 (Recommended fertilizer with biochar @ 3t/ha), CV (Co-

efficient of Variation), SE (Standard Error for Comparison) 
 

Table 15. Effect of different organic matters on post-harvest soil P (mg/kg) content (0-15 and 15-30cm depth) of the Charlands 
 

Treatments 

                            Post-harvest soil  P (mg/kg) 

                 0-15 cm depth                   15-30 cm depth 

Char Shaluka Naobhangar Char Maijbari Char Char Shaluka Naobhangar Char Maijbari Char 

T1 9.42c 9.41c 9.66c 7.90c 7.71d 7.49c 
T2 15.74b 15.78b 15.70ab 12.40b 12.10c 13.53b 
T3 15.61b 15.59b 15.62ab 13.17ab 13.57ab 13.79ab 
T4 14.95b 15.25b 14.99b 13.20ab 13.24abc 13.49b 
T5 15.72b 14.74b 14.68b 13.62ab 12.91bc 13.84ab 
T6 17.66a 17.36a 17.29a 14.59a 14.35a 14.45a 
CV (%) 3.67 4.60 6.28 7.83 5.56 3.60 

SE (±) 0.45 0.55 
0.75 
 

0.80 
 

0.56 0.38 

Critical levels 7.00 

T1 (Farmers’ practice as control), T2 (Recommended fertilizer with vermicompost @ 3t/ha), T3 (Recommended fertilizer with quick compost @ 3t/ha), T4 (Recommended 
fertilizer with standard organic fertilizers @ 3t/ha), T5 (Recommended fertilizer with Poultry Manure @ 3t/ha) and T6 (Recommended fertilizer with biochar @ 3t/ha), CV (Co-

efficient of Variation), SE (Standard Error for Comparison) 
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Table 16. Effect of different organic matters on post-harvest soil available S (mg/kg) content (0-15 and 15-30cm depth) of the Charlands 
 

Treatments 

                                          Post-harvest soil S (mg/kg) 

                    0-15 cm depth                  15-30 cm depth 

Char Shaluka Naobhangar Char Maijbari Char Char Shaluka Naobhangar Char Maijbari Char 

T1 11.53d 11.62c 11.43c 9.70c 9.56c 9.55d 
T2 16.54bc 16.58ab 16.50ab 12.74b 12.19b 12.63bc 
T3 16.32bc 16.24b 16.38ab 12.82b 12.85b 12.50bc 
T4 16.10c 16.09b 16.05b 12.92b 12.57b 12.16c 
T5 16.83b 15.86b 15.74b 13.32b 12.15b 13.19b 
T6 17.74a 17.81a 17.68a 14.62a 14.47a 14.47a 
CV (%) 2.43 4.65 4.72 4.01 4.73 3.09 
SE (±) 0.31 0.60 0.60 0.42 0.48 0.31 

Critical levels 8.00 

T1 (Farmers’ practice as control), T2 (Recommended fertilizer with vermicompost @ 3t/ha), T3 (Recommended fertilizer with quick compost @ 3t/ha), T4 (Recommended 
fertilizer with standard organic fertilizers @ 3t/ha), T5 (Recommended fertilizer with Poultry Manure @ 3t/ha) and T6 (Recommended fertilizer with biochar @ 3t/ha), CV (Co-

efficient of Variation), SE (Standard Error for Comparison) 

     
Table 17. Effect of different organic matters on post-harvest soil Zn (mg/kg) content (0-15 and 15-30cm depth) of the Charlands 

 

Treatments 

                                      Post-harvest soil  Zn (mg/kg) 

                     0-15 cm depth                   15-30 cm depth 

Char Shaluka Naobhangar Char Maijbari Char Char Shaluka Naobhangar Char Maijbari Char 

T1 0.783d 0.783c 0.781c 0.557c 0.536b 0.550c 
T2 1.119bc 1.119b 1.120b 0.975b 0.973a 0.979ab 
T3 1.118bc 1.117b 1.119b 0.976b 0.977a 0.975b 
T4 1.114c 1.113b 1.115b 0.975b 0.973a 0.974b 
T5 1.128ab 1.125ab 1.120b 0.973b 0.972a 0.986a 
T6 1.133a 1.134a 1.134a 0.989a 0.981a 0.988a 
CV (%) 0.57 0.69 0.70 0.68 2.19 0.64 
SE (±) 0.005 0.006 0.006 0.005 0.016 0.005 

Critical levels 0.50 

T1 (Farmers’ practice as control), T2 (Recommended fertilizer with vermicompost @ 3t/ha), T3 (Recommended fertilizer with quick compost @ 3t/ha), T4 (Recommended 
fertilizer with standard organic fertilizers @ 3t/ha), T5 (Recommended fertilizer with Poultry Manure @ 3t/ha) and T6 (Recommended fertilizer with biochar @ 3t/ha), CV (Co-

efficient of Variation), SE (Standard Error for Comparison) 
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4. CONCLUSION 
  
A positive change was found for the application 
of manures compared to control plot with the 
crop production and soil fertility status from our 
experimental findings. The yield per plant of 
pumpkin was ranged from 27.24 to 85.61 kg and 
BCR 1.06 to 3.40. The fresh tuber yield of sweet 
potato was varied from 39.29 to 94.00 t/ha and 
BCR 1.20 to 3.54. Soil pH was varying from 6.74 
to 7.36, OC from 0.69 to 1.82%, total N from 
0.074 to 0.145%, available P from 7.49 to 
17.66mg/kg, available S from 9.55 to 17.81mg/kg 
and Zn from 0.536 to 1.134mg/kg. Biochar 
treated plot showed the best result compered to 
others. Organic amendments should be 
recommended in the farmer’s field for better crop 
production and soil fertility status. 
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