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Abstract 
Vegetable production in the south central coastal ecosystem of Bangladesh is 

exceedingly low; a major reason is farmer’s unawareness about proper fertilizer 
management. The role of organic amendment is very important for crop production, 
especially vegetable crops. A study was done to evaluate the effect of integrated use of 
organic and chemical fertilizers on the yield and nutrient concentration of carrot (Daucus 
carota). The experiment was set up at Patuakhali Science & Technology University (PSTU) 
research farm during November 2020 to March 2021. The experiment consisted of six 
treatments such as T1: 100% poultry manure (PM), T2: 75% PM + 25% chemical fertilizers 
(CF), T3: 50% PM + 50% CF, T4: 100% CF, T5: 75% CF and T6: control (no manure or 
fertilizer); 100% CF represents 100% recommended dose of nutrients which were 125 kg 
N, 32 kg P, 95 kg K & 25 kg S per hectare; and 100% PM  indicates 4 t ha-1 rate.  The results 
reveal that the effect of integrated use of poultry manure and chemical fertilizers on the 
growth, yield and nutrient concentration of carrot was positive and signi�icant. Application 
of 50% PM + 50% NPKS fertilizer demonstrated the highest plant height (68.5 cm), root 
length (12.6 cm), root diameter (4.9 cm), root weight plant-1 (43.8 g) and root yield (25.8 t 
ha-1), and also the highest nutrient concentrations of carrot (0.205% N, 0.035% P, 0.192% K 
& 0.1% S). Hence, application of poultry manure at 2 t ha-1 with chemical fertilizers at 63 kg 
N, 16 kg P, 48 kg K & 13 kg S per hectare could be the best strategy for maximizing yield and 
nutrient concentration of carrot in the coastal region of Bangladesh.

Keywords: Coastal ecosystem, NPKS fertilizers, Nutrient content, Poultry manure, Root 
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1. Introduction
Carrot (Daucus carota L) is the leading delicious vegetable that grown worldwide. In 

tropics and subtropics it is grown in winter season, but in temperate region it is cultivated in 
the spring.  Being a yellow colour vegetable, it contains high amount of vitamin-A, carotene, 

thiamine and ribo�lavin (Djoufack et al., 2023). Due to good market price the farmers of 
Bangladesh are very much interested in cultivating carrot. Unfortunately carrot yield is 
much below the standard level. Apart from the farmers’ unawareness, the widespread 
varying degrees of soil salinity might be a great cause of reduced yield of various crops in the 
coastal ecosystem (Jodder et al., 2016; Sikder et al., 2016; Haque, 2018; Kumar et al., 2018). 
For maximizing the yield of a crop in the saline soil, both macro and micronutrients need to 
apply to the soil in adequate amount (Khanam et al., 2000; Haque et al., 2000; Haque and 
Hoque, 2023; Haque et al., 2023a, 2023b; 2024a).

Recently silicon application deemed bene�icial for various crops including rice in the 
coastal delta (Sultana et al., 2021; Sume et al., 2023; Haque et al., 2023c, Mobaswera et al., 
2023) and maize (Haque et al., 2024b). However, chemical fertilizer could have a negative 
impact in terms of creating soil acidity from excessive urea application and causing GHG 
emissions and leaching. Furthermore, the Bangladesh government is giving subsidy on 
fertilizers (Urea, TSP, MoP, DAP and gypsum) since it is costly to the farmers. 

Instead of using sole chemical fertilizers, the integared use of organic manure with 
chemical fertilizers could be an effective alternative (Haque et al., 2015a). Manure as a 
source of organic matter has multiple bene�its such as improving soil aggregates, porosity, 
water holding capacity, chief source of N, P & S, and carbon and energy source of soil 
microbes (Adeleye et al., 2010; Haque et al., 2015b). Cowdung, poultry manure and 
composts are available in the rural and crop farming areas; nevertheless poultry manure has 
higher nutrient content compared to the other kinds of manure (Haque et al., 2018). 

In the recent years, huge numbers of poultry farm have grown all over the country which 
obviously produces a large amount of poultry feces daily. It is reported that in this country 
there are 2.63 crore poultry birds which expels 10.5 thousand mt feces day-1 (Karim et al. 
2010).  Thus, scope exists to utilize poultry manure as a good source of organic manure.  
Poultry farm holders use concentrates to feed their birds, so the drop out serves as a quality 
manure. Unlike cattle manure, poultry excreta is not used as an alternate source of fuel, 
rather those are highly suitable to be used as manure for crop production. Therefore, it is 
necessary to apply manure and fertilizers in an integrated manner in order to sustain soil 
health as well as crop productivity. 

Neither fertilizer nor manure alone can support soil health with a satisfactory crop yield. 
(Khan et al., 2008). Thus, integrated application of organic manure and chemical fertilizer 
might be the best option for improving crop productivity with sustainable soil fertility (Islam 
et al., 2011). The present study was undertaken to evaluate the bene�its of using poultry 
manure along with reduced amount of chemical fertilizers in carrot production and soil 
health in the coastal ecosystem.

2. Materials and Methods

2.1 Experimental site and soil 

The experiment was conducted at the Patuakhali Science & Technology University 
(PSTU) research farm during the period from November 2020 to February 2021. 
Geographically, the research farm situated at 22037‘ N latitude and 89010’ E longitudes. The 
study area falls under the agro-ecological zone AEZ- 13, Ganges Tidal Floodplain. This area 
gets affected by tidal water during monsoon. The soil of experimental �ield belongs to Barisal 
soil series. Textural class of the soil was silty clay loam. The soil was slightly acidic in reaction 
(pH 5.8) and non-saline (EC 1.54 dSm-1). The soil contains 1.14 % organic carbon, 0.12 g kg-1 
total nitrogen, 6.3 mg kg-1 available P, 0.251 cmol kg-1 exchangeable K, and 33.4 mg kg-1 
available sulfur. 

2.2 Treatments and design

There were six treatments including 100% poultry manure (T1), 75% poultry manure + 
25% NPKS fertilizers (T2), 50% poultry manure + 50 % NPKS (T3), 100% NPKS (T4), 75% 
NPKS (T5) and control (T6). In the experiment 100% NPKS indicates 125 kg N, 32 kg P, 95 kg 
K and 25 kg S per hectare. The 100% poultry manure refers to 4 t ha-1 poultry manure. The 
design of the experiment was randomized complete block design (RCBD) with three 
replications, each block represents each replication. The sources of N, P, K, and S were urea, 
triple superphosphate (TSP), muriate of potash (MoP) and gypsum (CaSO4 2H2O), 
respectively. Based on the treatments and design the poultry manure, TSP, MoP and Gypsum 
were applied after preparing the unit plots. The urea fertilizers were devided into two equal 
portions: one half was applied as basal, and another half was applied at 30 days after seed 
sowing (DAS). The fertilizers and manures were mixed well with the soils through spading.

2.3 Experiment set up 

The carrot variety was ‘New Kuruda 35’ which was marketed by Lal Teer Seed Company. 
Befor sowing, carrot seeds were immersed into water for 24 hours for rapid germination. 
Seeds were sown into 20 cm apart furrows with 5cm seed to seed distance on 01 December 
2020. Seedlings were thinned out at 20 days after sowing.  Irrigation was done whenever 
required. Sevin 85 WP @ 0.2 % was applied to every plot with 15 day-intervals to control soil 
borne insects. The crop was harvested on 05 March 2021, and soils, stubbles and �ibrous 
roots were removed from the main root. The yield and yield component data were recorded 
plot-wise then coverted to t ha-1. After harvest the root samples from every plot were 
collected and analyzed for N, P, K & S concentrations following standard procedures. 

2.4 Statistical analysis

All the data were statistically analysed using STAR (Statistical Tool for Agricultural 
Research) software. The signi�icant effects of the treatments were determined by analysis of 
variance (ANOVA) technique and the mean separation test was done at 5% level of 
signi�icance by Duncan’s Multiple Range Test (DMRT).

3. Results and Discussion

3.1 Plant height

Plant height at harvest was signi�icantly in�luenced by the manure-fertilizer treatments 
showing the order: T3 > T2 > T1 ≈ T4 > T5 > T6 (Table 1).  So, T3 treatment (50% PM + 50% 
NPKS) showed the tallest plant (68.5 cm) and T6 treatment indicated the shortest plant 
(25.0 cm). Treatments T1 (100% PM), T2 (75% PM + 25 % NPKS) and T4 (100% NPKS) were 
statistically similar in plant heght. The lowest plant height of 25 cm was observed with 
control (T6) treatment. Similar �inding was reported by several researchers (Sudeb et al., 
2018; Khede et al. 2019; Ghimire et al., 2020).

3.2 Number of leaves plant-1

The number of leaves per plant was signi�icantly in�luenced by fertilizer- manure 
management showing a range of 6.18 to 10.5 (Table 1). The maximum number of leaves 
plant-1 was found in T3 (50% PM + 50% NPKS) treatment which was statistically at par with 
treatments T1, T2 and T4 treatments. The minimum number of leaves plant-1 (6.18) was noted 
in T6 i.e. Control treatment. The results conformed to the �indings of Subed et al. (2018), 
Ghimire et al., (2020) and Khede et al., (2019).

3.3 Root length 

A remarkable difference in root length of carrot plant was noticed as an effect of different 
treatments (Table 1).  Root length ranged from 3.87 to 12.58 cm, the highest root length 
being noted in T3 (50% PM + 50% NPKS) treatment and the lowest in T6 (Control) treatment. 
Treatment T3 was not signi�icantly different from T1 (100% PM) and T2 (75% PM + 25% 
NPKS) treatments in respect of root length. Organic manure act as conditioner of soil, and 
plant root feel comfortable environment when the �ields are adequetly supplied with 
manure and fertilizers, which positively impact to maximize root growth (Haque, 2021). 

3.4 Root diameter 

Different amount of poultry manure with chemical fertilizers signi�icantly in�luenced the 
root diameter of carrot (Table 1).  Diameter of carrot root varied from 2.45 cm to 4.90 cm 

depending on the treatments. T3 (50%PM + 50%NPKS) treatment recorded the highest root 
diameter which was statistically similar to T2 treatment. The lowest diameter of root (2.45 
cm) was measured at T6 treatment. The results are in good agreement with the �indings of 
Khede et al. (2019).

Table 1. Effects of different poultry manure and fertilizer treatments on plant height, root 
length and root diameter of carrot

Treatments Plant height No. of leaves Root length Root diameter
 (cm)  plant-1 (cm)  (cm)

T1 : 100% PM  60.7 c 10.12 a 11.70 ab 4.45 bc

T2: 75% PM + 25% CF 63.1 b 10.19 a 11.90 ab 4.82 ab

T3: 50% PM +50% CF 68.5 a 10.46 a 12.58 a 4.90 a

T4: 100% CF 60.0 c 10.14 a 10.88 bc 4.18 cd

T5: 75% CF 57.1 d 8.98 b 9.73 c 3.93 d

T6 : Control 25.03 e 6.18 e 3.87 d 2.45 e

CV (%) 4.20 3.75 3.05 3.00

Level of signi�icance ** ** ** **

SE (±) 0.417 0.286 0.4148 0.0862

3.5 Total weight plant-1 

The total weight plant-1 varied signi�icantly with different treatments (Table 2). 
Depending on the treatments it varied from 15.8 g to 98.8 g. The highest plant weight was 
recorded with T3 (50 % PM + 50 % NPKS) treatment and the lowest plant weight in T6 
(control) treatment. Treatments T1, T2 and T4 were statistically similar to each other in 
respect of plant weight.

3.6 Root weight plant-1  

Root weight plant-1 was signi�icantly in�luenced by the differnt treatments (Table 2) 
showing a range of 6.84 g to 43.75 g. The maximum root weight of plant-1 was observed in T3 
treatment (50 % poultry manure + 50% NPKS) which was statistically similar to T1 (100 % 
poultry manure) and T2 (75 % PM + 25 % NPKS) treatments. Treatment T1 (100 % poultry 
manure), T2 (75 % PM + 25 % NPKS) and T4 (100 % NPKS) showed statistically similar 
results. The minimum root weight plant-1 was found in control treatment. 

3.7 Root yield 

Root yield of carrot signi�icantly differed with the different fertilizer and poultry manure 
treatments (Table 2). The root yield was found to vary from 4.51 to 25.80 t ha-1. The highest 
yield was seen in T3 (50 % NPKS + 50% poultry manure) treatment which was statistically 
similar to T1 (100 % poultry manure) and T2 (75 % PM + 25 % NPKS) treatments. The lowest 
root yield (4.51 t ha-1) was noted in control treatment. Poultry manure probably improved 
the root yield as an effect of improved soil health which is especially important for vegetable 
production (Jahiruddin et al., 2012).

3.8 Shoot yield 

The fertilizer and manure treatments had a signi�icant effect on shoot yield of carrot 
(Table 2). The shoot yield was found to vary from 4.18 to 21.72 t ha-1. The highest shoot yield 
was noticed in T3 (50 % poultry manure + 50% NPKS) which was statistical similar to T1 
(100 % poultry manure), T2 (75 % PM + 25 % NPKS) and T4 (100 % NPKS) treatments. The 
lowest shoot yield was found in T6 (control). 

Table 2.  Effects of different poultry manure and fertilizer treatments on yield parameters of 
carrot

Treatments Total wt. of  Root weight Root yield Shoot yield
 plant-1 (g)   plant-1 (g) (t ha-1) (t ha-1)

T1 : 100% PM  75.1 b 40.35 ab 23.86 ab 19.40 a

T2: 75% PM + 25% CF 72.6 bc 40.50 ab 24.06 ab 19.41 a

T3: 50% PM +50% CF 98.8 a 43.75 a 25.80 a 21.72 a

T4: 100% CF 70.6 bc 38.10 b 21.60 b 19.27 a

T5: 75% CF 64.6 c 30.02 c 13.50 c 12.02 b

T6 : Control 15.8 ab 6.84 d 4.51 d 4.18 c

CV (%) 6.17 6.11 11.04 10.93

Level of signi�icance ** ** ** **

SE (±) 2.30 1.22 1.34 1.10

3.9 Nutrient content in carrot

Nitrogen content in root of carrot was signi�icantly in�luenced by the poultry manure and 
chemical fertilizer (CF) treatments (Table 3). The N concentration in carrot ranged from 
0.152 % to 0.205 %, the highest N concentration was observed in T3 (50 % PM + 50 % CF) 
treatment which was statistically similar to T1, T2 and T4 treatments. The lowest N 

concentration was noted in T6 (control) treatment. The effect of poultry manure and 
chemical fertilizer showed signi�icant differences on P concentration in carrot root (Table 3). 
The P concentration in carrot root was found to vary from 0.015 % to 0.036 % showing the 
highest P concentration in T4 (100 % CF) and the lowest P concentration in T6 (control). 
Statistically T4 recording the highest result was identical wth T1, T2 and T3 treatments. 

Regarding K concentration in carrot T3 treatment (50 % PM + 50 % CF) exhibited the 
maximum value of 0192% and the control treatment gave the lowest result of 0.121% (Table 
3). The T3 treatment although gave the highest value, it was not signi�icantly different from 
T4 (100 % CF) treatment.  Treatments T1 and T2 were also statistically similar with respect to 
K concentration in carrot root. Similar to N, P and K concentration of carrot root, the S 
concentration was signi�icantly in�luenced by the different treatments (Table 3) and T3 
treatment ranked the top (0.102 %) and T6 did the bottom (0.073 %). The T3 treatment (50 
% PM + 50 % CF) in terms of root S concentration was statistically similar to T4 (100 % CF).  
Treatments T1 and T2 were also statistically similar to one another. 

Table 3. Effects of different poultry manure and fertilizer treatments on N, P, K and S 
concentrations in carrot root

Treatments  Nutrient concentration in carrot root (%) 
 N  P K S

T1 : 100% PM  0.203 a 0.034 a 0.181 b 0.096 b

T2: 75% PM + 25% CF 0.201 a 0.034 a 0.178 b 0.093 b

T3: 50% PM +50% CF 0.205 a 0.035 a 0.192 a 0.100 a

T4: 100% CF 0.204 a 0.035 a 0.191 a 0.102 a

T5: 75% CF 0.178 b 0.019 b 0.145 c 0.082 c

T6 : Control 0.152 c 0.015 c 0.121 d 0.073 d

CV (%) 3.91 6.94 2.47 1.94

Level of signi�icance ** ** ** **

SE (±) 0.0061 0.0016 0.0034 0.0014

4. Conclusions
Coastal ecosystem is far behind of vegetable production as compared to other areas of 

the country. Organic amendment is very important for production of any vegetable. The 
combined application of poultry manure with reduced rate of chemical fertilizers enhanced 
yield, yield attributes and nutrient concentration of carrot. Application of 50% RD of poultry 
manure i.e. 2 t ha-1 together with 50% RD of chemical fertilizers i.e.  63 kg N, 16 kg P, 48 kg K 

& 13 kg S per hectare was found to be the most appropriate combination for achieving the 
maximizing yield and nutrient quality of carrot. Further research needs to initiate in the 
other parts of coastal saline areas with the same concept but in different vegetable crops.
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Abstract
Soil salinity is a great constraint for crop production in the coastal zone of Bangladesh. 

Soil amendment could be a good strategy to address salinity problem. An incubation 
experiment was undertaken with two saline soils representing Gopalpur and Ishurdi series 
under Khulna district. The study used two types of organic amendment - rice hull and 
sawdust, which were applied at a rate of 0, 3, 6, and 9 t ha-1, designated as T0, T1, T2, and T3, 
respectively. Their effects were evaluated on soil physical properties (bulk density & 
porosity), chemical properties (organic carbon & available nitrogen content), biological 
properties (microbial biomass carbon and CO2 emission). Results varied between the 
amendments as well as between the soils. It revealed that the rice hull amendment in 
Gopalpur soil signi�icantly (p≤0.05) enhanced the organic carbon and nitrogen contents, 
which, in turn, catalyzed a signi�icant increase in microbial biomass carbon and CO2 emission 
while the physical properties of soil remained unaffected. Conversely, the application of 
sawdust to Ishurdi soil had signi�icant positive effect on all soil properties except organic 
carbon content. Compared with unamended soil, soil treated with organic amendments 
showed favorable changes in Gopalpur soil as compared to Ishurdi soil. However, most of the 
soil properties were greatly improved with the amendments applied at the rate of 3 t ha-1. 
Therefore, it is suggested to use rice hull and saw dust for crop production in saline soils.

Keywords: Incubation experiment, Microbial biomass, Organic carbon, Rice hull, Sawdust

1. Introduction
There are �ive fragile ecosystems in Bangladesh viz., haor, char land, hill, barind and 

coastal ecosystems where cropping intensity as well as crop yield is very low. Coastal areas 
exist in 19 southern districts, of which 11 districts are near the sea. Soil salinity reaches its 
peak during March - May. Approximately 1.056 million hectares of land is salt-affected (SRDI, 
2010) because of seawater intrusion and saline water irrigation systems. Globally 
substantial amount of research has been carried out to solve the dif�iculties of crop 

production in the soils (Chen et al. 2020; Zhu et al. 2021) while in Bangladesh it is the 
minimum, the most works are concentrated on development of crop varieties. . 

An effective approach could be using organic amendments to raise the amount of organic 
matter in the salt-affected soils. Different organic amendments, such as sewage sludge 
compost, animal manure, poultry manure, straw, and biochar have all been added to soils in 
an effort to in�luence soil properties (Luna et al., 2018; Meena et al. 2019). Studies have 
shown that treating saline soils with organic amendments can enhance their cation 
exchange capacity (CEC), water-holding capacity, soil fertility, organic carbon levels and 
reduce the salt content, electrical conductivity (EC), and exchangeable sodium percentage 
(ESP) and microbial biomass carbon of  soils (Trivedi et al., 2017; Hossain et al., 2019; Larsen 
et al., 2024). 

While selecting reclamation agents, it is important to consider their impact on the soil, as 
well as the cost and any environmental risks. Rice hull, which is the residue left after 
harvesting paddy, can serve as a signi�icant agricultural resource for growing plants. 
Similarly, sawdust, a type of wood residue, is useful for recycling into land used for 
agriculture, maintaining soil fertility by enhancing the soil's nutrient status, and facilitating 
cultivation by enhancing the soil's physical and chemical qualities (Begum and Khan, 2014). 
By incorporating rice hull and sawdust into the soil, organic matter content is enhanced, 
leading to an increase nitrogen levels in both soil and plant tissue (Kaniz and Khan, 2013). 
Additionally, rice straw may release cellulose, hemicelluloses, and lignin entering the soil 
through mineralization processes, which renders them potentially accessible to subsequent 
crop growth (Byous et al., 2004; Marzouk et al., 2024). However, study of organic 
amendments, especially rice hull and sawdust, in saline soils is highly limited. Therefore, the 
present study was undertaken to evaluate the in�luence of organic amendments (rice hull 
and sawdust) on physical, chemical, and biological properties of saline soils of two different 
soil series. We hypothesized that such organic amendment would result favorable soil 
properties and thus reduce the adverse effect of soil salinity on crops.  

2. Materials and Methods
The incubation study was carried out in the laboratory of the Soil, Water and 

Environment Discipline of Khulna University in room temperature condition 25ºC ± 1ºC.  
Soil moisture content was monitored and kept at �ield capacity (48%) by watering when 
required during the 6-month incubation period. The soils at 0-10 cm depth were collected 
from Chanderdanga, (Gopalpur series) and Kalyansri (Ishwardi series) of Khulna district. 
The samples were air-dried and sieved through a 2-mm sieve prior to the incubation 
experiment and soils analysis. Sub-samples of air-dry soils were used for determining the 
soil characteristics.  The particle size distribution of soil was determined by the hydrometer 

method (Gee and Bauder, 1986), bulk density by core sampler method (Blake and Hartge, 
1986) and soil porosity was by estimated by Brady and Weil (2017) method. Soil pH was 
measured at a soil: water ratio of 1: 2.5, as suggested by Jackson (1973). Electrical 
conductivity (EC) was determined in soil-paste extract (USDA, 2004). The organic carbon 
(OC) content was determined by Walkley and Black’s wet oxidation method (Jackson, 1973), 
organic matter was calculated by multiplying the percentage of OC with conventional 
Van-Bemmelen factor 1.724 (Piper, 1950). Available N content of soil was determined 
followed the method of Bremmer and Mulvaney (1982). Microbial biomass carbon was 
determined according to the method of Jenkinson and Ladd (1981) and soil respiration was 
measured following the procedure of Anderson (1982). The physico-chemical and biological 
properties of the two soils and amendments are shown in Table 1.

Table 1. Characteristics of the soils and amendments used

Parameter Gopalpur Series Ishwardi Series Rice hull Sawdust

Location (GIS) N 22040.700’ N 22040.915’ -- --
 E 89027.112’ E 89026.31’ 

Soil pH (H2O) 7.32 ± 0.005 7.72 ± 0.15 7.46 ± 0.02 7.37 ± 0.01

EC (dSm–1) 13.94 ± 0.04 17.74 ± 0.03 0.09± 0.01 0.12± 0.03

CEC (Cmol kg-1) 22.90 ± 0.20 16.00 ± 0.03 -- --

Clay (%)  27.00 ± 1.65 13.00 ± 2.0 -- --

Silt (%) 61.00 ±2.61 73.00 ± 1.73 -- --

Sand (%)  12.00 ± 2.21 14.00 ± 5.19 -- --

Texture Silty clay loam Silt loam -- --

OC (%) 0.95 ± 0.05 0.97 ± 0.04 29.21±0.69 27.47±1.10

OM (%) 1.18 ± 0.03 1.67 ± 0.10 -- --

Available N (mg kg-1), KCl extractable 80.01 ± 2.92 89.31 ± 3.41 -- --

Available P (mg kg-1) 12.07 ± 0.13 3.16 ± 0.10 -- --

Total N (mg kg-1) -- -- 118.16±2.11 74.98±1.33

Total P (mg kg-1) -- -- 53.11±0.83 43.19±1.07

Total K (mg kg-1) -- -- 688.37±8.59 797.07±12.72

Bulk density (g cc-1) 1.48± 0.06 1.46± 0.03 -- --

Porosity (%) 38 39 -- --

Microbial biomass carbon (mg kg-1) 45.52± 0.36 35.22± 0.96 -- --

Soil respiration (mg CO2 g-1 soil day-1) 144.21± 2.06 140.47± 3.16 -- --

4. Discussion
In both Gopalpur and Ishwardi soils, the lowest organic carbon content was observed  

with control (0.99%) and the highest carbon was with the highest rate (9 t ha-1) of rice hull 
or sawdust application . Between the two soils the result was higher for Gopalpur soil than 
for Ishurdi which could be attributed to higher clay content, 27% of the former soil 
compared to the later soil, 13% clay (Fig. 1, Table 1).  The higher clay content might be a 
cause to adsorb more carbonaceous material in Gopalpur soil compared to Ishurdi soil. In 
general, the concentration of soil organic carbon is typically higher in soils with high clay 
content due to the enhanced soil aggregation and organic matter protection provided by 
clay minerals.  

Mon et al. (2024) and Linam et al. (2023) found a positive correlation between the 
addition of compost and soil organic carbon content.  Addition of both rice hull and sawdust 
resulted in increased available N content in both soils. In Gopalpur soil it accounted 28.6% 
and 22.2% increment for rice hull and sawdust, respectively over the unamended (control) 
soil whereas in Ishurdi soil the increments were 41.9% and 37.4%, respectively.  Rice hull 
contained more N (118 mg kg-1) than sawdust did (75 mg kg-1) which value (Table 1) could 
explain the result difference between the two soils. Rice hull and sawdust signi�icantly 
increased soil MBC showing 47.6% and 19.3, respectively in Ishurdi soil. The C:N ratio 
controls the activities of soil microbes. When C:N ratio is high microbial growth becomes 
high and much carbon is immobilized by soil microbes, principally bacteria. It becomes 
stable when C:N ratio comes down to 10:1 – 12:1. In the present study, total status of soil N 
was not measured. Because the research observed the changes in available nitrogen content 
due to the addition of organic amendments in saline soi. That’s why research didn’t conduct 
total N determination.

The result suggests that the organic matter from sawdust was more biodegradable than 
that from the rice hull possibly due to higher C:N ratio in sawdust. Compared to the 100% 
chemical nitrogen (CN) treatment, the use of organic amendments signi�icantly stimulated 
microbial growth and increased the activity of most carbon-degrading enzymes (Luan et al., 
2020). According to Lamptey et al. (2019), soil respiration increased by an average of 12% 
with amendment treatments compared to no amendments.

The decreased bulk density in soils might be due to increase in soil volume for addition 
of organics having low density (could be 0.5 g cc-1). The study of Aytenew and Bore (2020) 
showed application of organic amendments lower soil bulk density values by more than 5% 
versus sole urea fertilized soil and for each 1% increase inorganic matter, soil water holding 
capacity increased by up to 3.7%. Their study also stated that organic amendments play a 
positive role in chemical characteristics of the soil including increase in organic carbon, 
organic nitrogen, microbial biomass and increased enzymatic activity. The increase in soil 

porosity is related to decrease in soil bulk density. Dong et al. (2022) observed that the 
organic amendments increased soil porosity and available water amount and decreased 
bulk density y of soil. 

5. Conclusions 
The result of the present study indicated that rice hull and sawdust varied in their 

effectiveness on the soil characteristics. Rice hull and sawdust signi�icantly improved most 
of the soil parameters (except bulk density) in Gopalpur soil whereas in Ishwardi soil the 
organic carbon content remained unaffected after rice hull and sawdust application. Field 
experiment with crops is necessary to evaluate the effectiveness of organic amendments on 
improvement of saline soil for successful crop production.
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Abstract 
Vegetable production in the south central coastal ecosystem of Bangladesh is 

exceedingly low; a major reason is farmer’s unawareness about proper fertilizer 
management. The role of organic amendment is very important for crop production, 
especially vegetable crops. A study was done to evaluate the effect of integrated use of 
organic and chemical fertilizers on the yield and nutrient concentration of carrot (Daucus 
carota). The experiment was set up at Patuakhali Science & Technology University (PSTU) 
research farm during November 2020 to March 2021. The experiment consisted of six 
treatments such as T1: 100% poultry manure (PM), T2: 75% PM + 25% chemical fertilizers 
(CF), T3: 50% PM + 50% CF, T4: 100% CF, T5: 75% CF and T6: control (no manure or 
fertilizer); 100% CF represents 100% recommended dose of nutrients which were 125 kg 
N, 32 kg P, 95 kg K & 25 kg S per hectare; and 100% PM  indicates 4 t ha-1 rate.  The results 
reveal that the effect of integrated use of poultry manure and chemical fertilizers on the 
growth, yield and nutrient concentration of carrot was positive and signi�icant. Application 
of 50% PM + 50% NPKS fertilizer demonstrated the highest plant height (68.5 cm), root 
length (12.6 cm), root diameter (4.9 cm), root weight plant-1 (43.8 g) and root yield (25.8 t 
ha-1), and also the highest nutrient concentrations of carrot (0.205% N, 0.035% P, 0.192% K 
& 0.1% S). Hence, application of poultry manure at 2 t ha-1 with chemical fertilizers at 63 kg 
N, 16 kg P, 48 kg K & 13 kg S per hectare could be the best strategy for maximizing yield and 
nutrient concentration of carrot in the coastal region of Bangladesh.

Keywords: Coastal ecosystem, NPKS fertilizers, Nutrient content, Poultry manure, Root 
yield

1. Introduction
Carrot (Daucus carota L) is the leading delicious vegetable that grown worldwide. In 

tropics and subtropics it is grown in winter season, but in temperate region it is cultivated in 
the spring.  Being a yellow colour vegetable, it contains high amount of vitamin-A, carotene, 

thiamine and ribo�lavin (Djoufack et al., 2023). Due to good market price the farmers of 
Bangladesh are very much interested in cultivating carrot. Unfortunately carrot yield is 
much below the standard level. Apart from the farmers’ unawareness, the widespread 
varying degrees of soil salinity might be a great cause of reduced yield of various crops in the 
coastal ecosystem (Jodder et al., 2016; Sikder et al., 2016; Haque, 2018; Kumar et al., 2018). 
For maximizing the yield of a crop in the saline soil, both macro and micronutrients need to 
apply to the soil in adequate amount (Khanam et al., 2000; Haque et al., 2000; Haque and 
Hoque, 2023; Haque et al., 2023a, 2023b; 2024a).

Recently silicon application deemed bene�icial for various crops including rice in the 
coastal delta (Sultana et al., 2021; Sume et al., 2023; Haque et al., 2023c, Mobaswera et al., 
2023) and maize (Haque et al., 2024b). However, chemical fertilizer could have a negative 
impact in terms of creating soil acidity from excessive urea application and causing GHG 
emissions and leaching. Furthermore, the Bangladesh government is giving subsidy on 
fertilizers (Urea, TSP, MoP, DAP and gypsum) since it is costly to the farmers. 

Instead of using sole chemical fertilizers, the integared use of organic manure with 
chemical fertilizers could be an effective alternative (Haque et al., 2015a). Manure as a 
source of organic matter has multiple bene�its such as improving soil aggregates, porosity, 
water holding capacity, chief source of N, P & S, and carbon and energy source of soil 
microbes (Adeleye et al., 2010; Haque et al., 2015b). Cowdung, poultry manure and 
composts are available in the rural and crop farming areas; nevertheless poultry manure has 
higher nutrient content compared to the other kinds of manure (Haque et al., 2018). 

In the recent years, huge numbers of poultry farm have grown all over the country which 
obviously produces a large amount of poultry feces daily. It is reported that in this country 
there are 2.63 crore poultry birds which expels 10.5 thousand mt feces day-1 (Karim et al. 
2010).  Thus, scope exists to utilize poultry manure as a good source of organic manure.  
Poultry farm holders use concentrates to feed their birds, so the drop out serves as a quality 
manure. Unlike cattle manure, poultry excreta is not used as an alternate source of fuel, 
rather those are highly suitable to be used as manure for crop production. Therefore, it is 
necessary to apply manure and fertilizers in an integrated manner in order to sustain soil 
health as well as crop productivity. 

Neither fertilizer nor manure alone can support soil health with a satisfactory crop yield. 
(Khan et al., 2008). Thus, integrated application of organic manure and chemical fertilizer 
might be the best option for improving crop productivity with sustainable soil fertility (Islam 
et al., 2011). The present study was undertaken to evaluate the bene�its of using poultry 
manure along with reduced amount of chemical fertilizers in carrot production and soil 
health in the coastal ecosystem.

2. Materials and Methods

2.1 Experimental site and soil 

The experiment was conducted at the Patuakhali Science & Technology University 
(PSTU) research farm during the period from November 2020 to February 2021. 
Geographically, the research farm situated at 22037‘ N latitude and 89010’ E longitudes. The 
study area falls under the agro-ecological zone AEZ- 13, Ganges Tidal Floodplain. This area 
gets affected by tidal water during monsoon. The soil of experimental �ield belongs to Barisal 
soil series. Textural class of the soil was silty clay loam. The soil was slightly acidic in reaction 
(pH 5.8) and non-saline (EC 1.54 dSm-1). The soil contains 1.14 % organic carbon, 0.12 g kg-1 
total nitrogen, 6.3 mg kg-1 available P, 0.251 cmol kg-1 exchangeable K, and 33.4 mg kg-1 
available sulfur. 

2.2 Treatments and design

There were six treatments including 100% poultry manure (T1), 75% poultry manure + 
25% NPKS fertilizers (T2), 50% poultry manure + 50 % NPKS (T3), 100% NPKS (T4), 75% 
NPKS (T5) and control (T6). In the experiment 100% NPKS indicates 125 kg N, 32 kg P, 95 kg 
K and 25 kg S per hectare. The 100% poultry manure refers to 4 t ha-1 poultry manure. The 
design of the experiment was randomized complete block design (RCBD) with three 
replications, each block represents each replication. The sources of N, P, K, and S were urea, 
triple superphosphate (TSP), muriate of potash (MoP) and gypsum (CaSO4 2H2O), 
respectively. Based on the treatments and design the poultry manure, TSP, MoP and Gypsum 
were applied after preparing the unit plots. The urea fertilizers were devided into two equal 
portions: one half was applied as basal, and another half was applied at 30 days after seed 
sowing (DAS). The fertilizers and manures were mixed well with the soils through spading.

2.3 Experiment set up 

The carrot variety was ‘New Kuruda 35’ which was marketed by Lal Teer Seed Company. 
Befor sowing, carrot seeds were immersed into water for 24 hours for rapid germination. 
Seeds were sown into 20 cm apart furrows with 5cm seed to seed distance on 01 December 
2020. Seedlings were thinned out at 20 days after sowing.  Irrigation was done whenever 
required. Sevin 85 WP @ 0.2 % was applied to every plot with 15 day-intervals to control soil 
borne insects. The crop was harvested on 05 March 2021, and soils, stubbles and �ibrous 
roots were removed from the main root. The yield and yield component data were recorded 
plot-wise then coverted to t ha-1. After harvest the root samples from every plot were 
collected and analyzed for N, P, K & S concentrations following standard procedures. 

2.4 Statistical analysis

All the data were statistically analysed using STAR (Statistical Tool for Agricultural 
Research) software. The signi�icant effects of the treatments were determined by analysis of 
variance (ANOVA) technique and the mean separation test was done at 5% level of 
signi�icance by Duncan’s Multiple Range Test (DMRT).

3. Results and Discussion

3.1 Plant height

Plant height at harvest was signi�icantly in�luenced by the manure-fertilizer treatments 
showing the order: T3 > T2 > T1 ≈ T4 > T5 > T6 (Table 1).  So, T3 treatment (50% PM + 50% 
NPKS) showed the tallest plant (68.5 cm) and T6 treatment indicated the shortest plant 
(25.0 cm). Treatments T1 (100% PM), T2 (75% PM + 25 % NPKS) and T4 (100% NPKS) were 
statistically similar in plant heght. The lowest plant height of 25 cm was observed with 
control (T6) treatment. Similar �inding was reported by several researchers (Sudeb et al., 
2018; Khede et al. 2019; Ghimire et al., 2020).

3.2 Number of leaves plant-1

The number of leaves per plant was signi�icantly in�luenced by fertilizer- manure 
management showing a range of 6.18 to 10.5 (Table 1). The maximum number of leaves 
plant-1 was found in T3 (50% PM + 50% NPKS) treatment which was statistically at par with 
treatments T1, T2 and T4 treatments. The minimum number of leaves plant-1 (6.18) was noted 
in T6 i.e. Control treatment. The results conformed to the �indings of Subed et al. (2018), 
Ghimire et al., (2020) and Khede et al., (2019).

3.3 Root length 

A remarkable difference in root length of carrot plant was noticed as an effect of different 
treatments (Table 1).  Root length ranged from 3.87 to 12.58 cm, the highest root length 
being noted in T3 (50% PM + 50% NPKS) treatment and the lowest in T6 (Control) treatment. 
Treatment T3 was not signi�icantly different from T1 (100% PM) and T2 (75% PM + 25% 
NPKS) treatments in respect of root length. Organic manure act as conditioner of soil, and 
plant root feel comfortable environment when the �ields are adequetly supplied with 
manure and fertilizers, which positively impact to maximize root growth (Haque, 2021). 

3.4 Root diameter 

Different amount of poultry manure with chemical fertilizers signi�icantly in�luenced the 
root diameter of carrot (Table 1).  Diameter of carrot root varied from 2.45 cm to 4.90 cm 

depending on the treatments. T3 (50%PM + 50%NPKS) treatment recorded the highest root 
diameter which was statistically similar to T2 treatment. The lowest diameter of root (2.45 
cm) was measured at T6 treatment. The results are in good agreement with the �indings of 
Khede et al. (2019).

Table 1. Effects of different poultry manure and fertilizer treatments on plant height, root 
length and root diameter of carrot

Treatments Plant height No. of leaves Root length Root diameter
 (cm)  plant-1 (cm)  (cm)

T1 : 100% PM  60.7 c 10.12 a 11.70 ab 4.45 bc

T2: 75% PM + 25% CF 63.1 b 10.19 a 11.90 ab 4.82 ab

T3: 50% PM +50% CF 68.5 a 10.46 a 12.58 a 4.90 a

T4: 100% CF 60.0 c 10.14 a 10.88 bc 4.18 cd

T5: 75% CF 57.1 d 8.98 b 9.73 c 3.93 d

T6 : Control 25.03 e 6.18 e 3.87 d 2.45 e

CV (%) 4.20 3.75 3.05 3.00

Level of signi�icance ** ** ** **

SE (±) 0.417 0.286 0.4148 0.0862

3.5 Total weight plant-1 

The total weight plant-1 varied signi�icantly with different treatments (Table 2). 
Depending on the treatments it varied from 15.8 g to 98.8 g. The highest plant weight was 
recorded with T3 (50 % PM + 50 % NPKS) treatment and the lowest plant weight in T6 
(control) treatment. Treatments T1, T2 and T4 were statistically similar to each other in 
respect of plant weight.

3.6 Root weight plant-1  

Root weight plant-1 was signi�icantly in�luenced by the differnt treatments (Table 2) 
showing a range of 6.84 g to 43.75 g. The maximum root weight of plant-1 was observed in T3 
treatment (50 % poultry manure + 50% NPKS) which was statistically similar to T1 (100 % 
poultry manure) and T2 (75 % PM + 25 % NPKS) treatments. Treatment T1 (100 % poultry 
manure), T2 (75 % PM + 25 % NPKS) and T4 (100 % NPKS) showed statistically similar 
results. The minimum root weight plant-1 was found in control treatment. 

3.7 Root yield 

Root yield of carrot signi�icantly differed with the different fertilizer and poultry manure 
treatments (Table 2). The root yield was found to vary from 4.51 to 25.80 t ha-1. The highest 
yield was seen in T3 (50 % NPKS + 50% poultry manure) treatment which was statistically 
similar to T1 (100 % poultry manure) and T2 (75 % PM + 25 % NPKS) treatments. The lowest 
root yield (4.51 t ha-1) was noted in control treatment. Poultry manure probably improved 
the root yield as an effect of improved soil health which is especially important for vegetable 
production (Jahiruddin et al., 2012).

3.8 Shoot yield 

The fertilizer and manure treatments had a signi�icant effect on shoot yield of carrot 
(Table 2). The shoot yield was found to vary from 4.18 to 21.72 t ha-1. The highest shoot yield 
was noticed in T3 (50 % poultry manure + 50% NPKS) which was statistical similar to T1 
(100 % poultry manure), T2 (75 % PM + 25 % NPKS) and T4 (100 % NPKS) treatments. The 
lowest shoot yield was found in T6 (control). 

Table 2.  Effects of different poultry manure and fertilizer treatments on yield parameters of 
carrot

Treatments Total wt. of  Root weight Root yield Shoot yield
 plant-1 (g)   plant-1 (g) (t ha-1) (t ha-1)

T1 : 100% PM  75.1 b 40.35 ab 23.86 ab 19.40 a

T2: 75% PM + 25% CF 72.6 bc 40.50 ab 24.06 ab 19.41 a

T3: 50% PM +50% CF 98.8 a 43.75 a 25.80 a 21.72 a

T4: 100% CF 70.6 bc 38.10 b 21.60 b 19.27 a

T5: 75% CF 64.6 c 30.02 c 13.50 c 12.02 b

T6 : Control 15.8 ab 6.84 d 4.51 d 4.18 c

CV (%) 6.17 6.11 11.04 10.93

Level of signi�icance ** ** ** **

SE (±) 2.30 1.22 1.34 1.10

3.9 Nutrient content in carrot

Nitrogen content in root of carrot was signi�icantly in�luenced by the poultry manure and 
chemical fertilizer (CF) treatments (Table 3). The N concentration in carrot ranged from 
0.152 % to 0.205 %, the highest N concentration was observed in T3 (50 % PM + 50 % CF) 
treatment which was statistically similar to T1, T2 and T4 treatments. The lowest N 

concentration was noted in T6 (control) treatment. The effect of poultry manure and 
chemical fertilizer showed signi�icant differences on P concentration in carrot root (Table 3). 
The P concentration in carrot root was found to vary from 0.015 % to 0.036 % showing the 
highest P concentration in T4 (100 % CF) and the lowest P concentration in T6 (control). 
Statistically T4 recording the highest result was identical wth T1, T2 and T3 treatments. 

Regarding K concentration in carrot T3 treatment (50 % PM + 50 % CF) exhibited the 
maximum value of 0192% and the control treatment gave the lowest result of 0.121% (Table 
3). The T3 treatment although gave the highest value, it was not signi�icantly different from 
T4 (100 % CF) treatment.  Treatments T1 and T2 were also statistically similar with respect to 
K concentration in carrot root. Similar to N, P and K concentration of carrot root, the S 
concentration was signi�icantly in�luenced by the different treatments (Table 3) and T3 
treatment ranked the top (0.102 %) and T6 did the bottom (0.073 %). The T3 treatment (50 
% PM + 50 % CF) in terms of root S concentration was statistically similar to T4 (100 % CF).  
Treatments T1 and T2 were also statistically similar to one another. 

Table 3. Effects of different poultry manure and fertilizer treatments on N, P, K and S 
concentrations in carrot root

Treatments  Nutrient concentration in carrot root (%) 
 N  P K S

T1 : 100% PM  0.203 a 0.034 a 0.181 b 0.096 b

T2: 75% PM + 25% CF 0.201 a 0.034 a 0.178 b 0.093 b

T3: 50% PM +50% CF 0.205 a 0.035 a 0.192 a 0.100 a

T4: 100% CF 0.204 a 0.035 a 0.191 a 0.102 a

T5: 75% CF 0.178 b 0.019 b 0.145 c 0.082 c

T6 : Control 0.152 c 0.015 c 0.121 d 0.073 d

CV (%) 3.91 6.94 2.47 1.94

Level of signi�icance ** ** ** **

SE (±) 0.0061 0.0016 0.0034 0.0014

4. Conclusions
Coastal ecosystem is far behind of vegetable production as compared to other areas of 

the country. Organic amendment is very important for production of any vegetable. The 
combined application of poultry manure with reduced rate of chemical fertilizers enhanced 
yield, yield attributes and nutrient concentration of carrot. Application of 50% RD of poultry 
manure i.e. 2 t ha-1 together with 50% RD of chemical fertilizers i.e.  63 kg N, 16 kg P, 48 kg K 

& 13 kg S per hectare was found to be the most appropriate combination for achieving the 
maximizing yield and nutrient quality of carrot. Further research needs to initiate in the 
other parts of coastal saline areas with the same concept but in different vegetable crops.
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Abstract
Soil salinity is a great constraint for crop production in the coastal zone of Bangladesh. 

Soil amendment could be a good strategy to address salinity problem. An incubation 
experiment was undertaken with two saline soils representing Gopalpur and Ishurdi series 
under Khulna district. The study used two types of organic amendment - rice hull and 
sawdust, which were applied at a rate of 0, 3, 6, and 9 t ha-1, designated as T0, T1, T2, and T3, 
respectively. Their effects were evaluated on soil physical properties (bulk density & 
porosity), chemical properties (organic carbon & available nitrogen content), biological 
properties (microbial biomass carbon and CO2 emission). Results varied between the 
amendments as well as between the soils. It revealed that the rice hull amendment in 
Gopalpur soil signi�icantly (p≤0.05) enhanced the organic carbon and nitrogen contents, 
which, in turn, catalyzed a signi�icant increase in microbial biomass carbon and CO2 emission 
while the physical properties of soil remained unaffected. Conversely, the application of 
sawdust to Ishurdi soil had signi�icant positive effect on all soil properties except organic 
carbon content. Compared with unamended soil, soil treated with organic amendments 
showed favorable changes in Gopalpur soil as compared to Ishurdi soil. However, most of the 
soil properties were greatly improved with the amendments applied at the rate of 3 t ha-1. 
Therefore, it is suggested to use rice hull and saw dust for crop production in saline soils.

Keywords: Incubation experiment, Microbial biomass, Organic carbon, Rice hull, Sawdust

1. Introduction
There are �ive fragile ecosystems in Bangladesh viz., haor, char land, hill, barind and 

coastal ecosystems where cropping intensity as well as crop yield is very low. Coastal areas 
exist in 19 southern districts, of which 11 districts are near the sea. Soil salinity reaches its 
peak during March - May. Approximately 1.056 million hectares of land is salt-affected (SRDI, 
2010) because of seawater intrusion and saline water irrigation systems. Globally 
substantial amount of research has been carried out to solve the dif�iculties of crop 

production in the soils (Chen et al. 2020; Zhu et al. 2021) while in Bangladesh it is the 
minimum, the most works are concentrated on development of crop varieties. . 

An effective approach could be using organic amendments to raise the amount of organic 
matter in the salt-affected soils. Different organic amendments, such as sewage sludge 
compost, animal manure, poultry manure, straw, and biochar have all been added to soils in 
an effort to in�luence soil properties (Luna et al., 2018; Meena et al. 2019). Studies have 
shown that treating saline soils with organic amendments can enhance their cation 
exchange capacity (CEC), water-holding capacity, soil fertility, organic carbon levels and 
reduce the salt content, electrical conductivity (EC), and exchangeable sodium percentage 
(ESP) and microbial biomass carbon of  soils (Trivedi et al., 2017; Hossain et al., 2019; Larsen 
et al., 2024). 

While selecting reclamation agents, it is important to consider their impact on the soil, as 
well as the cost and any environmental risks. Rice hull, which is the residue left after 
harvesting paddy, can serve as a signi�icant agricultural resource for growing plants. 
Similarly, sawdust, a type of wood residue, is useful for recycling into land used for 
agriculture, maintaining soil fertility by enhancing the soil's nutrient status, and facilitating 
cultivation by enhancing the soil's physical and chemical qualities (Begum and Khan, 2014). 
By incorporating rice hull and sawdust into the soil, organic matter content is enhanced, 
leading to an increase nitrogen levels in both soil and plant tissue (Kaniz and Khan, 2013). 
Additionally, rice straw may release cellulose, hemicelluloses, and lignin entering the soil 
through mineralization processes, which renders them potentially accessible to subsequent 
crop growth (Byous et al., 2004; Marzouk et al., 2024). However, study of organic 
amendments, especially rice hull and sawdust, in saline soils is highly limited. Therefore, the 
present study was undertaken to evaluate the in�luence of organic amendments (rice hull 
and sawdust) on physical, chemical, and biological properties of saline soils of two different 
soil series. We hypothesized that such organic amendment would result favorable soil 
properties and thus reduce the adverse effect of soil salinity on crops.  

2. Materials and Methods
The incubation study was carried out in the laboratory of the Soil, Water and 

Environment Discipline of Khulna University in room temperature condition 25ºC ± 1ºC.  
Soil moisture content was monitored and kept at �ield capacity (48%) by watering when 
required during the 6-month incubation period. The soils at 0-10 cm depth were collected 
from Chanderdanga, (Gopalpur series) and Kalyansri (Ishwardi series) of Khulna district. 
The samples were air-dried and sieved through a 2-mm sieve prior to the incubation 
experiment and soils analysis. Sub-samples of air-dry soils were used for determining the 
soil characteristics.  The particle size distribution of soil was determined by the hydrometer 

method (Gee and Bauder, 1986), bulk density by core sampler method (Blake and Hartge, 
1986) and soil porosity was by estimated by Brady and Weil (2017) method. Soil pH was 
measured at a soil: water ratio of 1: 2.5, as suggested by Jackson (1973). Electrical 
conductivity (EC) was determined in soil-paste extract (USDA, 2004). The organic carbon 
(OC) content was determined by Walkley and Black’s wet oxidation method (Jackson, 1973), 
organic matter was calculated by multiplying the percentage of OC with conventional 
Van-Bemmelen factor 1.724 (Piper, 1950). Available N content of soil was determined 
followed the method of Bremmer and Mulvaney (1982). Microbial biomass carbon was 
determined according to the method of Jenkinson and Ladd (1981) and soil respiration was 
measured following the procedure of Anderson (1982). The physico-chemical and biological 
properties of the two soils and amendments are shown in Table 1.

Table 1. Characteristics of the soils and amendments used

Parameter Gopalpur Series Ishwardi Series Rice hull Sawdust

Location (GIS) N 22040.700’ N 22040.915’ -- --
 E 89027.112’ E 89026.31’ 

Soil pH (H2O) 7.32 ± 0.005 7.72 ± 0.15 7.46 ± 0.02 7.37 ± 0.01

EC (dSm–1) 13.94 ± 0.04 17.74 ± 0.03 0.09± 0.01 0.12± 0.03

CEC (Cmol kg-1) 22.90 ± 0.20 16.00 ± 0.03 -- --

Clay (%)  27.00 ± 1.65 13.00 ± 2.0 -- --

Silt (%) 61.00 ±2.61 73.00 ± 1.73 -- --

Sand (%)  12.00 ± 2.21 14.00 ± 5.19 -- --

Texture Silty clay loam Silt loam -- --

OC (%) 0.95 ± 0.05 0.97 ± 0.04 29.21±0.69 27.47±1.10

OM (%) 1.18 ± 0.03 1.67 ± 0.10 -- --

Available N (mg kg-1), KCl extractable 80.01 ± 2.92 89.31 ± 3.41 -- --

Available P (mg kg-1) 12.07 ± 0.13 3.16 ± 0.10 -- --

Total N (mg kg-1) -- -- 118.16±2.11 74.98±1.33

Total P (mg kg-1) -- -- 53.11±0.83 43.19±1.07

Total K (mg kg-1) -- -- 688.37±8.59 797.07±12.72

Bulk density (g cc-1) 1.48± 0.06 1.46± 0.03 -- --

Porosity (%) 38 39 -- --

Microbial biomass carbon (mg kg-1) 45.52± 0.36 35.22± 0.96 -- --

Soil respiration (mg CO2 g-1 soil day-1) 144.21± 2.06 140.47± 3.16 -- --

4. Discussion
In both Gopalpur and Ishwardi soils, the lowest organic carbon content was observed  

with control (0.99%) and the highest carbon was with the highest rate (9 t ha-1) of rice hull 
or sawdust application . Between the two soils the result was higher for Gopalpur soil than 
for Ishurdi which could be attributed to higher clay content, 27% of the former soil 
compared to the later soil, 13% clay (Fig. 1, Table 1).  The higher clay content might be a 
cause to adsorb more carbonaceous material in Gopalpur soil compared to Ishurdi soil. In 
general, the concentration of soil organic carbon is typically higher in soils with high clay 
content due to the enhanced soil aggregation and organic matter protection provided by 
clay minerals.  

Mon et al. (2024) and Linam et al. (2023) found a positive correlation between the 
addition of compost and soil organic carbon content.  Addition of both rice hull and sawdust 
resulted in increased available N content in both soils. In Gopalpur soil it accounted 28.6% 
and 22.2% increment for rice hull and sawdust, respectively over the unamended (control) 
soil whereas in Ishurdi soil the increments were 41.9% and 37.4%, respectively.  Rice hull 
contained more N (118 mg kg-1) than sawdust did (75 mg kg-1) which value (Table 1) could 
explain the result difference between the two soils. Rice hull and sawdust signi�icantly 
increased soil MBC showing 47.6% and 19.3, respectively in Ishurdi soil. The C:N ratio 
controls the activities of soil microbes. When C:N ratio is high microbial growth becomes 
high and much carbon is immobilized by soil microbes, principally bacteria. It becomes 
stable when C:N ratio comes down to 10:1 – 12:1. In the present study, total status of soil N 
was not measured. Because the research observed the changes in available nitrogen content 
due to the addition of organic amendments in saline soi. That’s why research didn’t conduct 
total N determination.

The result suggests that the organic matter from sawdust was more biodegradable than 
that from the rice hull possibly due to higher C:N ratio in sawdust. Compared to the 100% 
chemical nitrogen (CN) treatment, the use of organic amendments signi�icantly stimulated 
microbial growth and increased the activity of most carbon-degrading enzymes (Luan et al., 
2020). According to Lamptey et al. (2019), soil respiration increased by an average of 12% 
with amendment treatments compared to no amendments.

The decreased bulk density in soils might be due to increase in soil volume for addition 
of organics having low density (could be 0.5 g cc-1). The study of Aytenew and Bore (2020) 
showed application of organic amendments lower soil bulk density values by more than 5% 
versus sole urea fertilized soil and for each 1% increase inorganic matter, soil water holding 
capacity increased by up to 3.7%. Their study also stated that organic amendments play a 
positive role in chemical characteristics of the soil including increase in organic carbon, 
organic nitrogen, microbial biomass and increased enzymatic activity. The increase in soil 

porosity is related to decrease in soil bulk density. Dong et al. (2022) observed that the 
organic amendments increased soil porosity and available water amount and decreased 
bulk density y of soil. 

5. Conclusions 
The result of the present study indicated that rice hull and sawdust varied in their 

effectiveness on the soil characteristics. Rice hull and sawdust signi�icantly improved most 
of the soil parameters (except bulk density) in Gopalpur soil whereas in Ishwardi soil the 
organic carbon content remained unaffected after rice hull and sawdust application. Field 
experiment with crops is necessary to evaluate the effectiveness of organic amendments on 
improvement of saline soil for successful crop production.

Con�licts of Interest
The authors declare no con�licts of interest regarding publication of this paper.

References
Anderson, J. 1982. Soil Respiration. In: A.L. Page et al (ed.) Methods of soil analysis, Part 2. 2nd ed. 

Agronomy. 9:831–871.

Aytenew, M., Bore, G. 2020. Effects of organic amendments on soil fertility and environmental quality: 
a review. Plant Sci. 8(5): 112-119. doi:10.11648/j.jps.20200805.12 

Begum, M., Khan, H.R. 2014. Physico-chemical characteristics of saline soil under wheat as in�luenced 
by gypsum, rice hull and different salinity levels. International J. Res. Applied Nat. and Social 
Sci. 298:121–126.

Blake, G.R., Hartge, K.H. 1986. Bulk density. pp. 363-375. In: Klute, A. (ed.), Methods of soil analysis: 
Part 1: Physical and Mineralogical Methods, Monograph Number 9 (Second Edition). 
American Society of Agronomy, Madison, Wisconsin, USA.

Brady, N.C., Weil, R.R. 2017. The Nature and Properties of Soils. 15th edition. Pearson Education, 
London, United Kingdom. ISBN: 978-0133254488

Bremmer, J.M., Mulvaney, C.S. 1982. Nitrogen total. Academic Press Inc. ISBN 9780891183730.

Byous, E.W., Williuams, J.E., Jonesa, G.E., Horwath, W.R., Kessel, C.V. 2004. Nutrient requirements of rice 
with alternative straw management. Better Crops. 36:6–11.

Chen Z., Yu G., Wang, Q. 2020. Effects of climate and forest age on the ecosystem carbon exchange of 
afforestation. J. Forestry Res. 31: 365-374.

Dong, L., Zhang, W., Xiong, Y., Zou, J., Huang, Q., Xu, X., Ren, P., Huang, G. 2022. Impact of short-term 
organic amendments incorporation on soil structure and hydrology in semiarid agricultural 
lands. Int. Soil Water Conserv. Res. 10(3): 457-469.

Gee, G.W., Bauder, J.W. 1986. Particle-size analysis. In A. Klute (Eds.), Methods of soil analysis. Part 1. 
Physical and mineralogical methods. (pp. 383–411). American Society of Agronomy, Soil 
Science Society of America, Madison, Wisconsin.

Hossain, M.Z., Akter, F., Kibria, K.Q.  2019. Effects of Organic Amendments and Incubation Time on the 
Amelioration of Saline Soils. Malays. J. Soil Sci. 23: 99-108.

Jackson, M.L. 1973. Soil Chemical Analysis. 2nd Edition. Prentice-Hall Inc., Englewood Cliffs, NJ.

Jenkinson, D.S., Ladd, J.N. 1981. Microbial biomass in soil: Measurement and turnover. P 415-471. In: 
Paul, E.A and Ladd, J.N. (ed.) Soil Biochemistry, vol 5. Mercel Dekker, New York.

Kaniz, F., Khan, H.R. 2013. Reclamation of saline soil using gypsum, rice hull, and sawdust in relation to 
rice production, J. Adv. Sci. Res. 4(3):1-5.

Lamptey, S., Xie, J., Li, L., Coulter, J.A., Jagadabhi, P.S.  2019. In�luence of organic amendment on soil 
respiration and maize productivity in a semi-arid environment. Agron. 9(10):611.

Larsen, J., Rashti, M.R., Esfandbod, M., Chen, C. 2024. Organic amendments improved soil properties 
and native plants’ performance in an Australian degraded land. Soil Res. 62: SR22252. 
https://doi.org/10.1071/SR22252

Linam F., Limmer, M.A., Ebling, A.M., Seyfferth, A.L. 2023. Rice husk and husk biochar soil amendments 
store soil carbon while water management controls dissolved organic matter chemistry in 
well-weathered soil. J. Environ. Manage. 1(339): 117936. 

 doi: 10.1016/j.jenvman.2023.117936

Luan, H., Gao, W., Huang, S., Tang, J., Li, M., Zhang, H., Chen, X., Masiliūnas, D. 2020. Organic amendment 
increases soil respiration in a greenhouse vegetable production system through decreasing 
soil organic carbon recalcitrance and increasing carbon-degrading microbial activity. J. Soil 
Sediment. 20: 2877–2892.

Luna, L., Vignozzi, N., Miralles, I., Solé-Benet, A. 2018. Organic amendments and mulches modify soil 
porosity and in�iltration in semiarid mine soils. Land Degrade. Dev. 29: 1019-1030. doi: 
10.1002/ldr.2830

Marzouk, S.H., Semoka, J.M., Amuri, N.A., Tindwa, H.J. 2024. Rice straw incorporation and Azolla 
application improves agronomic nitrogen-use-ef�iciency and rice grain yields in paddy 
�ields. Front. Soil Sci. 4. https://doi.org/10.3389/fsoil.2024.1378065

Meena, M.D., Yadav, R.K., Narjary, B., Yadav, G., Jat, H.S., Sheoran, P., Meena, M.K., Antil, R.S., Meena, B.L., 
Singh, H.V., Meena, V. S. 2019. Municipal solid waste (MSW): Strategies to improve salt 
affected soil sustainability: a review. Waste Manage. 84: 38–53.

Mon W.W., Toma Y., Ueno H. 2024. Combined effects of rice husk biochar and organic manures on soil 
chemical properties and greenhouse gas emissions from two different paddy soils. Soil Syst. 
8(1):32. https://doi.org/10.3390/soilsystems8010032

Piper, C.C. 1950. Soil and Plant Analysis. 3rd Edition. Adelaide University Press, Australia. 

SRDI (Soil Resource Development Institute). 2010. Saline soils of Bangladesh. SRMAF Project. Ministry 
of Agriculture. Mrittika Bhaban, Krishi khamar Sarak, Farmgate, Dhaka-1215.

Trivedi, P.Y., Singh, K., Pankaj, U., Verma, S.K., Verma, R.K., Patra, D.D. 2017. Effect of organic 
amendments and microbial application on sodic soil properties and growth of an aromatic 
crop. Ecol. Eng. 102: 127-136. doi:10.1016/j.ecoleng.2017.01.046

USDA (United States Department of Agriculture). 2004. Soil Survey Laboratory Manual, soil survey 
investigation report no. 42, version 4.0, USDA-NRCS, Nebraska, USA.

Zaman, S.M.H., Rahman, K., Howlader, M. 1982. Simple lessons from biometry. Bangladesh Rice 
Research Institute (BRRI) Publication, no. 54, Gazipur, Bangladesh.

Zhu, T., Shao, T., Liu, J., Li, N., Long, X., Gao, X., Rengel, Z. 2021. Improvement of physico-chemical 
properties and microbiome in different salinity soils by incorporating Jerusalem artichoke 
residues. Appl. Soil Ecol. 158: 103791.

104

F. Akter et al.



ENHANCING CARROT YIELD THROUGH INTEGRATED 
USE OF ORGANIC AND CHEMICAL FERTILIZERS IN 
COASTAL ECOSYSTEM

S.J. Supti, M.K. Hossain, M.F. Hoque, M.A. Haque*
Department of Soil Science, Patuakhali Science and Technology University, Patuakhali. Bangladesh
*Corresponding author: masadulh@pstu.ac.bd 

Abstract 
Vegetable production in the south central coastal ecosystem of Bangladesh is 

exceedingly low; a major reason is farmer’s unawareness about proper fertilizer 
management. The role of organic amendment is very important for crop production, 
especially vegetable crops. A study was done to evaluate the effect of integrated use of 
organic and chemical fertilizers on the yield and nutrient concentration of carrot (Daucus 
carota). The experiment was set up at Patuakhali Science & Technology University (PSTU) 
research farm during November 2020 to March 2021. The experiment consisted of six 
treatments such as T1: 100% poultry manure (PM), T2: 75% PM + 25% chemical fertilizers 
(CF), T3: 50% PM + 50% CF, T4: 100% CF, T5: 75% CF and T6: control (no manure or 
fertilizer); 100% CF represents 100% recommended dose of nutrients which were 125 kg 
N, 32 kg P, 95 kg K & 25 kg S per hectare; and 100% PM  indicates 4 t ha-1 rate.  The results 
reveal that the effect of integrated use of poultry manure and chemical fertilizers on the 
growth, yield and nutrient concentration of carrot was positive and signi�icant. Application 
of 50% PM + 50% NPKS fertilizer demonstrated the highest plant height (68.5 cm), root 
length (12.6 cm), root diameter (4.9 cm), root weight plant-1 (43.8 g) and root yield (25.8 t 
ha-1), and also the highest nutrient concentrations of carrot (0.205% N, 0.035% P, 0.192% K 
& 0.1% S). Hence, application of poultry manure at 2 t ha-1 with chemical fertilizers at 63 kg 
N, 16 kg P, 48 kg K & 13 kg S per hectare could be the best strategy for maximizing yield and 
nutrient concentration of carrot in the coastal region of Bangladesh.

Keywords: Coastal ecosystem, NPKS fertilizers, Nutrient content, Poultry manure, Root 
yield

1. Introduction
Carrot (Daucus carota L) is the leading delicious vegetable that grown worldwide. In 

tropics and subtropics it is grown in winter season, but in temperate region it is cultivated in 
the spring.  Being a yellow colour vegetable, it contains high amount of vitamin-A, carotene, 

thiamine and ribo�lavin (Djoufack et al., 2023). Due to good market price the farmers of 
Bangladesh are very much interested in cultivating carrot. Unfortunately carrot yield is 
much below the standard level. Apart from the farmers’ unawareness, the widespread 
varying degrees of soil salinity might be a great cause of reduced yield of various crops in the 
coastal ecosystem (Jodder et al., 2016; Sikder et al., 2016; Haque, 2018; Kumar et al., 2018). 
For maximizing the yield of a crop in the saline soil, both macro and micronutrients need to 
apply to the soil in adequate amount (Khanam et al., 2000; Haque et al., 2000; Haque and 
Hoque, 2023; Haque et al., 2023a, 2023b; 2024a).

Recently silicon application deemed bene�icial for various crops including rice in the 
coastal delta (Sultana et al., 2021; Sume et al., 2023; Haque et al., 2023c, Mobaswera et al., 
2023) and maize (Haque et al., 2024b). However, chemical fertilizer could have a negative 
impact in terms of creating soil acidity from excessive urea application and causing GHG 
emissions and leaching. Furthermore, the Bangladesh government is giving subsidy on 
fertilizers (Urea, TSP, MoP, DAP and gypsum) since it is costly to the farmers. 

Instead of using sole chemical fertilizers, the integared use of organic manure with 
chemical fertilizers could be an effective alternative (Haque et al., 2015a). Manure as a 
source of organic matter has multiple bene�its such as improving soil aggregates, porosity, 
water holding capacity, chief source of N, P & S, and carbon and energy source of soil 
microbes (Adeleye et al., 2010; Haque et al., 2015b). Cowdung, poultry manure and 
composts are available in the rural and crop farming areas; nevertheless poultry manure has 
higher nutrient content compared to the other kinds of manure (Haque et al., 2018). 

In the recent years, huge numbers of poultry farm have grown all over the country which 
obviously produces a large amount of poultry feces daily. It is reported that in this country 
there are 2.63 crore poultry birds which expels 10.5 thousand mt feces day-1 (Karim et al. 
2010).  Thus, scope exists to utilize poultry manure as a good source of organic manure.  
Poultry farm holders use concentrates to feed their birds, so the drop out serves as a quality 
manure. Unlike cattle manure, poultry excreta is not used as an alternate source of fuel, 
rather those are highly suitable to be used as manure for crop production. Therefore, it is 
necessary to apply manure and fertilizers in an integrated manner in order to sustain soil 
health as well as crop productivity. 

Neither fertilizer nor manure alone can support soil health with a satisfactory crop yield. 
(Khan et al., 2008). Thus, integrated application of organic manure and chemical fertilizer 
might be the best option for improving crop productivity with sustainable soil fertility (Islam 
et al., 2011). The present study was undertaken to evaluate the bene�its of using poultry 
manure along with reduced amount of chemical fertilizers in carrot production and soil 
health in the coastal ecosystem.

2. Materials and Methods

2.1 Experimental site and soil 

The experiment was conducted at the Patuakhali Science & Technology University 
(PSTU) research farm during the period from November 2020 to February 2021. 
Geographically, the research farm situated at 22037‘ N latitude and 89010’ E longitudes. The 
study area falls under the agro-ecological zone AEZ- 13, Ganges Tidal Floodplain. This area 
gets affected by tidal water during monsoon. The soil of experimental �ield belongs to Barisal 
soil series. Textural class of the soil was silty clay loam. The soil was slightly acidic in reaction 
(pH 5.8) and non-saline (EC 1.54 dSm-1). The soil contains 1.14 % organic carbon, 0.12 g kg-1 
total nitrogen, 6.3 mg kg-1 available P, 0.251 cmol kg-1 exchangeable K, and 33.4 mg kg-1 
available sulfur. 

2.2 Treatments and design

There were six treatments including 100% poultry manure (T1), 75% poultry manure + 
25% NPKS fertilizers (T2), 50% poultry manure + 50 % NPKS (T3), 100% NPKS (T4), 75% 
NPKS (T5) and control (T6). In the experiment 100% NPKS indicates 125 kg N, 32 kg P, 95 kg 
K and 25 kg S per hectare. The 100% poultry manure refers to 4 t ha-1 poultry manure. The 
design of the experiment was randomized complete block design (RCBD) with three 
replications, each block represents each replication. The sources of N, P, K, and S were urea, 
triple superphosphate (TSP), muriate of potash (MoP) and gypsum (CaSO4 2H2O), 
respectively. Based on the treatments and design the poultry manure, TSP, MoP and Gypsum 
were applied after preparing the unit plots. The urea fertilizers were devided into two equal 
portions: one half was applied as basal, and another half was applied at 30 days after seed 
sowing (DAS). The fertilizers and manures were mixed well with the soils through spading.

2.3 Experiment set up 

The carrot variety was ‘New Kuruda 35’ which was marketed by Lal Teer Seed Company. 
Befor sowing, carrot seeds were immersed into water for 24 hours for rapid germination. 
Seeds were sown into 20 cm apart furrows with 5cm seed to seed distance on 01 December 
2020. Seedlings were thinned out at 20 days after sowing.  Irrigation was done whenever 
required. Sevin 85 WP @ 0.2 % was applied to every plot with 15 day-intervals to control soil 
borne insects. The crop was harvested on 05 March 2021, and soils, stubbles and �ibrous 
roots were removed from the main root. The yield and yield component data were recorded 
plot-wise then coverted to t ha-1. After harvest the root samples from every plot were 
collected and analyzed for N, P, K & S concentrations following standard procedures. 

2.4 Statistical analysis

All the data were statistically analysed using STAR (Statistical Tool for Agricultural 
Research) software. The signi�icant effects of the treatments were determined by analysis of 
variance (ANOVA) technique and the mean separation test was done at 5% level of 
signi�icance by Duncan’s Multiple Range Test (DMRT).

3. Results and Discussion

3.1 Plant height

Plant height at harvest was signi�icantly in�luenced by the manure-fertilizer treatments 
showing the order: T3 > T2 > T1 ≈ T4 > T5 > T6 (Table 1).  So, T3 treatment (50% PM + 50% 
NPKS) showed the tallest plant (68.5 cm) and T6 treatment indicated the shortest plant 
(25.0 cm). Treatments T1 (100% PM), T2 (75% PM + 25 % NPKS) and T4 (100% NPKS) were 
statistically similar in plant heght. The lowest plant height of 25 cm was observed with 
control (T6) treatment. Similar �inding was reported by several researchers (Sudeb et al., 
2018; Khede et al. 2019; Ghimire et al., 2020).

3.2 Number of leaves plant-1

The number of leaves per plant was signi�icantly in�luenced by fertilizer- manure 
management showing a range of 6.18 to 10.5 (Table 1). The maximum number of leaves 
plant-1 was found in T3 (50% PM + 50% NPKS) treatment which was statistically at par with 
treatments T1, T2 and T4 treatments. The minimum number of leaves plant-1 (6.18) was noted 
in T6 i.e. Control treatment. The results conformed to the �indings of Subed et al. (2018), 
Ghimire et al., (2020) and Khede et al., (2019).

3.3 Root length 

A remarkable difference in root length of carrot plant was noticed as an effect of different 
treatments (Table 1).  Root length ranged from 3.87 to 12.58 cm, the highest root length 
being noted in T3 (50% PM + 50% NPKS) treatment and the lowest in T6 (Control) treatment. 
Treatment T3 was not signi�icantly different from T1 (100% PM) and T2 (75% PM + 25% 
NPKS) treatments in respect of root length. Organic manure act as conditioner of soil, and 
plant root feel comfortable environment when the �ields are adequetly supplied with 
manure and fertilizers, which positively impact to maximize root growth (Haque, 2021). 

3.4 Root diameter 

Different amount of poultry manure with chemical fertilizers signi�icantly in�luenced the 
root diameter of carrot (Table 1).  Diameter of carrot root varied from 2.45 cm to 4.90 cm 

depending on the treatments. T3 (50%PM + 50%NPKS) treatment recorded the highest root 
diameter which was statistically similar to T2 treatment. The lowest diameter of root (2.45 
cm) was measured at T6 treatment. The results are in good agreement with the �indings of 
Khede et al. (2019).

Table 1. Effects of different poultry manure and fertilizer treatments on plant height, root 
length and root diameter of carrot

Treatments Plant height No. of leaves Root length Root diameter
 (cm)  plant-1 (cm)  (cm)

T1 : 100% PM  60.7 c 10.12 a 11.70 ab 4.45 bc

T2: 75% PM + 25% CF 63.1 b 10.19 a 11.90 ab 4.82 ab

T3: 50% PM +50% CF 68.5 a 10.46 a 12.58 a 4.90 a

T4: 100% CF 60.0 c 10.14 a 10.88 bc 4.18 cd

T5: 75% CF 57.1 d 8.98 b 9.73 c 3.93 d

T6 : Control 25.03 e 6.18 e 3.87 d 2.45 e

CV (%) 4.20 3.75 3.05 3.00

Level of signi�icance ** ** ** **

SE (±) 0.417 0.286 0.4148 0.0862

3.5 Total weight plant-1 

The total weight plant-1 varied signi�icantly with different treatments (Table 2). 
Depending on the treatments it varied from 15.8 g to 98.8 g. The highest plant weight was 
recorded with T3 (50 % PM + 50 % NPKS) treatment and the lowest plant weight in T6 
(control) treatment. Treatments T1, T2 and T4 were statistically similar to each other in 
respect of plant weight.

3.6 Root weight plant-1  

Root weight plant-1 was signi�icantly in�luenced by the differnt treatments (Table 2) 
showing a range of 6.84 g to 43.75 g. The maximum root weight of plant-1 was observed in T3 
treatment (50 % poultry manure + 50% NPKS) which was statistically similar to T1 (100 % 
poultry manure) and T2 (75 % PM + 25 % NPKS) treatments. Treatment T1 (100 % poultry 
manure), T2 (75 % PM + 25 % NPKS) and T4 (100 % NPKS) showed statistically similar 
results. The minimum root weight plant-1 was found in control treatment. 

3.7 Root yield 

Root yield of carrot signi�icantly differed with the different fertilizer and poultry manure 
treatments (Table 2). The root yield was found to vary from 4.51 to 25.80 t ha-1. The highest 
yield was seen in T3 (50 % NPKS + 50% poultry manure) treatment which was statistically 
similar to T1 (100 % poultry manure) and T2 (75 % PM + 25 % NPKS) treatments. The lowest 
root yield (4.51 t ha-1) was noted in control treatment. Poultry manure probably improved 
the root yield as an effect of improved soil health which is especially important for vegetable 
production (Jahiruddin et al., 2012).

3.8 Shoot yield 

The fertilizer and manure treatments had a signi�icant effect on shoot yield of carrot 
(Table 2). The shoot yield was found to vary from 4.18 to 21.72 t ha-1. The highest shoot yield 
was noticed in T3 (50 % poultry manure + 50% NPKS) which was statistical similar to T1 
(100 % poultry manure), T2 (75 % PM + 25 % NPKS) and T4 (100 % NPKS) treatments. The 
lowest shoot yield was found in T6 (control). 

Table 2.  Effects of different poultry manure and fertilizer treatments on yield parameters of 
carrot

Treatments Total wt. of  Root weight Root yield Shoot yield
 plant-1 (g)   plant-1 (g) (t ha-1) (t ha-1)

T1 : 100% PM  75.1 b 40.35 ab 23.86 ab 19.40 a

T2: 75% PM + 25% CF 72.6 bc 40.50 ab 24.06 ab 19.41 a

T3: 50% PM +50% CF 98.8 a 43.75 a 25.80 a 21.72 a

T4: 100% CF 70.6 bc 38.10 b 21.60 b 19.27 a

T5: 75% CF 64.6 c 30.02 c 13.50 c 12.02 b

T6 : Control 15.8 ab 6.84 d 4.51 d 4.18 c

CV (%) 6.17 6.11 11.04 10.93

Level of signi�icance ** ** ** **

SE (±) 2.30 1.22 1.34 1.10

3.9 Nutrient content in carrot

Nitrogen content in root of carrot was signi�icantly in�luenced by the poultry manure and 
chemical fertilizer (CF) treatments (Table 3). The N concentration in carrot ranged from 
0.152 % to 0.205 %, the highest N concentration was observed in T3 (50 % PM + 50 % CF) 
treatment which was statistically similar to T1, T2 and T4 treatments. The lowest N 

concentration was noted in T6 (control) treatment. The effect of poultry manure and 
chemical fertilizer showed signi�icant differences on P concentration in carrot root (Table 3). 
The P concentration in carrot root was found to vary from 0.015 % to 0.036 % showing the 
highest P concentration in T4 (100 % CF) and the lowest P concentration in T6 (control). 
Statistically T4 recording the highest result was identical wth T1, T2 and T3 treatments. 

Regarding K concentration in carrot T3 treatment (50 % PM + 50 % CF) exhibited the 
maximum value of 0192% and the control treatment gave the lowest result of 0.121% (Table 
3). The T3 treatment although gave the highest value, it was not signi�icantly different from 
T4 (100 % CF) treatment.  Treatments T1 and T2 were also statistically similar with respect to 
K concentration in carrot root. Similar to N, P and K concentration of carrot root, the S 
concentration was signi�icantly in�luenced by the different treatments (Table 3) and T3 
treatment ranked the top (0.102 %) and T6 did the bottom (0.073 %). The T3 treatment (50 
% PM + 50 % CF) in terms of root S concentration was statistically similar to T4 (100 % CF).  
Treatments T1 and T2 were also statistically similar to one another. 

Table 3. Effects of different poultry manure and fertilizer treatments on N, P, K and S 
concentrations in carrot root

Treatments  Nutrient concentration in carrot root (%) 
 N  P K S

T1 : 100% PM  0.203 a 0.034 a 0.181 b 0.096 b

T2: 75% PM + 25% CF 0.201 a 0.034 a 0.178 b 0.093 b

T3: 50% PM +50% CF 0.205 a 0.035 a 0.192 a 0.100 a

T4: 100% CF 0.204 a 0.035 a 0.191 a 0.102 a

T5: 75% CF 0.178 b 0.019 b 0.145 c 0.082 c

T6 : Control 0.152 c 0.015 c 0.121 d 0.073 d

CV (%) 3.91 6.94 2.47 1.94

Level of signi�icance ** ** ** **

SE (±) 0.0061 0.0016 0.0034 0.0014

4. Conclusions
Coastal ecosystem is far behind of vegetable production as compared to other areas of 

the country. Organic amendment is very important for production of any vegetable. The 
combined application of poultry manure with reduced rate of chemical fertilizers enhanced 
yield, yield attributes and nutrient concentration of carrot. Application of 50% RD of poultry 
manure i.e. 2 t ha-1 together with 50% RD of chemical fertilizers i.e.  63 kg N, 16 kg P, 48 kg K 

& 13 kg S per hectare was found to be the most appropriate combination for achieving the 
maximizing yield and nutrient quality of carrot. Further research needs to initiate in the 
other parts of coastal saline areas with the same concept but in different vegetable crops.
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Abstract
Soil salinity is a great constraint for crop production in the coastal zone of Bangladesh. 

Soil amendment could be a good strategy to address salinity problem. An incubation 
experiment was undertaken with two saline soils representing Gopalpur and Ishurdi series 
under Khulna district. The study used two types of organic amendment - rice hull and 
sawdust, which were applied at a rate of 0, 3, 6, and 9 t ha-1, designated as T0, T1, T2, and T3, 
respectively. Their effects were evaluated on soil physical properties (bulk density & 
porosity), chemical properties (organic carbon & available nitrogen content), biological 
properties (microbial biomass carbon and CO2 emission). Results varied between the 
amendments as well as between the soils. It revealed that the rice hull amendment in 
Gopalpur soil signi�icantly (p≤0.05) enhanced the organic carbon and nitrogen contents, 
which, in turn, catalyzed a signi�icant increase in microbial biomass carbon and CO2 emission 
while the physical properties of soil remained unaffected. Conversely, the application of 
sawdust to Ishurdi soil had signi�icant positive effect on all soil properties except organic 
carbon content. Compared with unamended soil, soil treated with organic amendments 
showed favorable changes in Gopalpur soil as compared to Ishurdi soil. However, most of the 
soil properties were greatly improved with the amendments applied at the rate of 3 t ha-1. 
Therefore, it is suggested to use rice hull and saw dust for crop production in saline soils.

Keywords: Incubation experiment, Microbial biomass, Organic carbon, Rice hull, Sawdust

1. Introduction
There are �ive fragile ecosystems in Bangladesh viz., haor, char land, hill, barind and 

coastal ecosystems where cropping intensity as well as crop yield is very low. Coastal areas 
exist in 19 southern districts, of which 11 districts are near the sea. Soil salinity reaches its 
peak during March - May. Approximately 1.056 million hectares of land is salt-affected (SRDI, 
2010) because of seawater intrusion and saline water irrigation systems. Globally 
substantial amount of research has been carried out to solve the dif�iculties of crop 

production in the soils (Chen et al. 2020; Zhu et al. 2021) while in Bangladesh it is the 
minimum, the most works are concentrated on development of crop varieties. . 

An effective approach could be using organic amendments to raise the amount of organic 
matter in the salt-affected soils. Different organic amendments, such as sewage sludge 
compost, animal manure, poultry manure, straw, and biochar have all been added to soils in 
an effort to in�luence soil properties (Luna et al., 2018; Meena et al. 2019). Studies have 
shown that treating saline soils with organic amendments can enhance their cation 
exchange capacity (CEC), water-holding capacity, soil fertility, organic carbon levels and 
reduce the salt content, electrical conductivity (EC), and exchangeable sodium percentage 
(ESP) and microbial biomass carbon of  soils (Trivedi et al., 2017; Hossain et al., 2019; Larsen 
et al., 2024). 

While selecting reclamation agents, it is important to consider their impact on the soil, as 
well as the cost and any environmental risks. Rice hull, which is the residue left after 
harvesting paddy, can serve as a signi�icant agricultural resource for growing plants. 
Similarly, sawdust, a type of wood residue, is useful for recycling into land used for 
agriculture, maintaining soil fertility by enhancing the soil's nutrient status, and facilitating 
cultivation by enhancing the soil's physical and chemical qualities (Begum and Khan, 2014). 
By incorporating rice hull and sawdust into the soil, organic matter content is enhanced, 
leading to an increase nitrogen levels in both soil and plant tissue (Kaniz and Khan, 2013). 
Additionally, rice straw may release cellulose, hemicelluloses, and lignin entering the soil 
through mineralization processes, which renders them potentially accessible to subsequent 
crop growth (Byous et al., 2004; Marzouk et al., 2024). However, study of organic 
amendments, especially rice hull and sawdust, in saline soils is highly limited. Therefore, the 
present study was undertaken to evaluate the in�luence of organic amendments (rice hull 
and sawdust) on physical, chemical, and biological properties of saline soils of two different 
soil series. We hypothesized that such organic amendment would result favorable soil 
properties and thus reduce the adverse effect of soil salinity on crops.  

2. Materials and Methods
The incubation study was carried out in the laboratory of the Soil, Water and 

Environment Discipline of Khulna University in room temperature condition 25ºC ± 1ºC.  
Soil moisture content was monitored and kept at �ield capacity (48%) by watering when 
required during the 6-month incubation period. The soils at 0-10 cm depth were collected 
from Chanderdanga, (Gopalpur series) and Kalyansri (Ishwardi series) of Khulna district. 
The samples were air-dried and sieved through a 2-mm sieve prior to the incubation 
experiment and soils analysis. Sub-samples of air-dry soils were used for determining the 
soil characteristics.  The particle size distribution of soil was determined by the hydrometer 

method (Gee and Bauder, 1986), bulk density by core sampler method (Blake and Hartge, 
1986) and soil porosity was by estimated by Brady and Weil (2017) method. Soil pH was 
measured at a soil: water ratio of 1: 2.5, as suggested by Jackson (1973). Electrical 
conductivity (EC) was determined in soil-paste extract (USDA, 2004). The organic carbon 
(OC) content was determined by Walkley and Black’s wet oxidation method (Jackson, 1973), 
organic matter was calculated by multiplying the percentage of OC with conventional 
Van-Bemmelen factor 1.724 (Piper, 1950). Available N content of soil was determined 
followed the method of Bremmer and Mulvaney (1982). Microbial biomass carbon was 
determined according to the method of Jenkinson and Ladd (1981) and soil respiration was 
measured following the procedure of Anderson (1982). The physico-chemical and biological 
properties of the two soils and amendments are shown in Table 1.

Table 1. Characteristics of the soils and amendments used

Parameter Gopalpur Series Ishwardi Series Rice hull Sawdust

Location (GIS) N 22040.700’ N 22040.915’ -- --
 E 89027.112’ E 89026.31’ 

Soil pH (H2O) 7.32 ± 0.005 7.72 ± 0.15 7.46 ± 0.02 7.37 ± 0.01

EC (dSm–1) 13.94 ± 0.04 17.74 ± 0.03 0.09± 0.01 0.12± 0.03

CEC (Cmol kg-1) 22.90 ± 0.20 16.00 ± 0.03 -- --

Clay (%)  27.00 ± 1.65 13.00 ± 2.0 -- --

Silt (%) 61.00 ±2.61 73.00 ± 1.73 -- --

Sand (%)  12.00 ± 2.21 14.00 ± 5.19 -- --

Texture Silty clay loam Silt loam -- --

OC (%) 0.95 ± 0.05 0.97 ± 0.04 29.21±0.69 27.47±1.10

OM (%) 1.18 ± 0.03 1.67 ± 0.10 -- --

Available N (mg kg-1), KCl extractable 80.01 ± 2.92 89.31 ± 3.41 -- --

Available P (mg kg-1) 12.07 ± 0.13 3.16 ± 0.10 -- --

Total N (mg kg-1) -- -- 118.16±2.11 74.98±1.33

Total P (mg kg-1) -- -- 53.11±0.83 43.19±1.07

Total K (mg kg-1) -- -- 688.37±8.59 797.07±12.72

Bulk density (g cc-1) 1.48± 0.06 1.46± 0.03 -- --

Porosity (%) 38 39 -- --

Microbial biomass carbon (mg kg-1) 45.52± 0.36 35.22± 0.96 -- --

Soil respiration (mg CO2 g-1 soil day-1) 144.21± 2.06 140.47± 3.16 -- --

4. Discussion
In both Gopalpur and Ishwardi soils, the lowest organic carbon content was observed  

with control (0.99%) and the highest carbon was with the highest rate (9 t ha-1) of rice hull 
or sawdust application . Between the two soils the result was higher for Gopalpur soil than 
for Ishurdi which could be attributed to higher clay content, 27% of the former soil 
compared to the later soil, 13% clay (Fig. 1, Table 1).  The higher clay content might be a 
cause to adsorb more carbonaceous material in Gopalpur soil compared to Ishurdi soil. In 
general, the concentration of soil organic carbon is typically higher in soils with high clay 
content due to the enhanced soil aggregation and organic matter protection provided by 
clay minerals.  

Mon et al. (2024) and Linam et al. (2023) found a positive correlation between the 
addition of compost and soil organic carbon content.  Addition of both rice hull and sawdust 
resulted in increased available N content in both soils. In Gopalpur soil it accounted 28.6% 
and 22.2% increment for rice hull and sawdust, respectively over the unamended (control) 
soil whereas in Ishurdi soil the increments were 41.9% and 37.4%, respectively.  Rice hull 
contained more N (118 mg kg-1) than sawdust did (75 mg kg-1) which value (Table 1) could 
explain the result difference between the two soils. Rice hull and sawdust signi�icantly 
increased soil MBC showing 47.6% and 19.3, respectively in Ishurdi soil. The C:N ratio 
controls the activities of soil microbes. When C:N ratio is high microbial growth becomes 
high and much carbon is immobilized by soil microbes, principally bacteria. It becomes 
stable when C:N ratio comes down to 10:1 – 12:1. In the present study, total status of soil N 
was not measured. Because the research observed the changes in available nitrogen content 
due to the addition of organic amendments in saline soi. That’s why research didn’t conduct 
total N determination.

The result suggests that the organic matter from sawdust was more biodegradable than 
that from the rice hull possibly due to higher C:N ratio in sawdust. Compared to the 100% 
chemical nitrogen (CN) treatment, the use of organic amendments signi�icantly stimulated 
microbial growth and increased the activity of most carbon-degrading enzymes (Luan et al., 
2020). According to Lamptey et al. (2019), soil respiration increased by an average of 12% 
with amendment treatments compared to no amendments.

The decreased bulk density in soils might be due to increase in soil volume for addition 
of organics having low density (could be 0.5 g cc-1). The study of Aytenew and Bore (2020) 
showed application of organic amendments lower soil bulk density values by more than 5% 
versus sole urea fertilized soil and for each 1% increase inorganic matter, soil water holding 
capacity increased by up to 3.7%. Their study also stated that organic amendments play a 
positive role in chemical characteristics of the soil including increase in organic carbon, 
organic nitrogen, microbial biomass and increased enzymatic activity. The increase in soil 

porosity is related to decrease in soil bulk density. Dong et al. (2022) observed that the 
organic amendments increased soil porosity and available water amount and decreased 
bulk density y of soil. 

5. Conclusions 
The result of the present study indicated that rice hull and sawdust varied in their 

effectiveness on the soil characteristics. Rice hull and sawdust signi�icantly improved most 
of the soil parameters (except bulk density) in Gopalpur soil whereas in Ishwardi soil the 
organic carbon content remained unaffected after rice hull and sawdust application. Field 
experiment with crops is necessary to evaluate the effectiveness of organic amendments on 
improvement of saline soil for successful crop production.
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Abstract 
Vegetable production in the south central coastal ecosystem of Bangladesh is 

exceedingly low; a major reason is farmer’s unawareness about proper fertilizer 
management. The role of organic amendment is very important for crop production, 
especially vegetable crops. A study was done to evaluate the effect of integrated use of 
organic and chemical fertilizers on the yield and nutrient concentration of carrot (Daucus 
carota). The experiment was set up at Patuakhali Science & Technology University (PSTU) 
research farm during November 2020 to March 2021. The experiment consisted of six 
treatments such as T1: 100% poultry manure (PM), T2: 75% PM + 25% chemical fertilizers 
(CF), T3: 50% PM + 50% CF, T4: 100% CF, T5: 75% CF and T6: control (no manure or 
fertilizer); 100% CF represents 100% recommended dose of nutrients which were 125 kg 
N, 32 kg P, 95 kg K & 25 kg S per hectare; and 100% PM  indicates 4 t ha-1 rate.  The results 
reveal that the effect of integrated use of poultry manure and chemical fertilizers on the 
growth, yield and nutrient concentration of carrot was positive and signi�icant. Application 
of 50% PM + 50% NPKS fertilizer demonstrated the highest plant height (68.5 cm), root 
length (12.6 cm), root diameter (4.9 cm), root weight plant-1 (43.8 g) and root yield (25.8 t 
ha-1), and also the highest nutrient concentrations of carrot (0.205% N, 0.035% P, 0.192% K 
& 0.1% S). Hence, application of poultry manure at 2 t ha-1 with chemical fertilizers at 63 kg 
N, 16 kg P, 48 kg K & 13 kg S per hectare could be the best strategy for maximizing yield and 
nutrient concentration of carrot in the coastal region of Bangladesh.

Keywords: Coastal ecosystem, NPKS fertilizers, Nutrient content, Poultry manure, Root 
yield

1. Introduction
Carrot (Daucus carota L) is the leading delicious vegetable that grown worldwide. In 

tropics and subtropics it is grown in winter season, but in temperate region it is cultivated in 
the spring.  Being a yellow colour vegetable, it contains high amount of vitamin-A, carotene, 

thiamine and ribo�lavin (Djoufack et al., 2023). Due to good market price the farmers of 
Bangladesh are very much interested in cultivating carrot. Unfortunately carrot yield is 
much below the standard level. Apart from the farmers’ unawareness, the widespread 
varying degrees of soil salinity might be a great cause of reduced yield of various crops in the 
coastal ecosystem (Jodder et al., 2016; Sikder et al., 2016; Haque, 2018; Kumar et al., 2018). 
For maximizing the yield of a crop in the saline soil, both macro and micronutrients need to 
apply to the soil in adequate amount (Khanam et al., 2000; Haque et al., 2000; Haque and 
Hoque, 2023; Haque et al., 2023a, 2023b; 2024a).

Recently silicon application deemed bene�icial for various crops including rice in the 
coastal delta (Sultana et al., 2021; Sume et al., 2023; Haque et al., 2023c, Mobaswera et al., 
2023) and maize (Haque et al., 2024b). However, chemical fertilizer could have a negative 
impact in terms of creating soil acidity from excessive urea application and causing GHG 
emissions and leaching. Furthermore, the Bangladesh government is giving subsidy on 
fertilizers (Urea, TSP, MoP, DAP and gypsum) since it is costly to the farmers. 

Instead of using sole chemical fertilizers, the integared use of organic manure with 
chemical fertilizers could be an effective alternative (Haque et al., 2015a). Manure as a 
source of organic matter has multiple bene�its such as improving soil aggregates, porosity, 
water holding capacity, chief source of N, P & S, and carbon and energy source of soil 
microbes (Adeleye et al., 2010; Haque et al., 2015b). Cowdung, poultry manure and 
composts are available in the rural and crop farming areas; nevertheless poultry manure has 
higher nutrient content compared to the other kinds of manure (Haque et al., 2018). 

In the recent years, huge numbers of poultry farm have grown all over the country which 
obviously produces a large amount of poultry feces daily. It is reported that in this country 
there are 2.63 crore poultry birds which expels 10.5 thousand mt feces day-1 (Karim et al. 
2010).  Thus, scope exists to utilize poultry manure as a good source of organic manure.  
Poultry farm holders use concentrates to feed their birds, so the drop out serves as a quality 
manure. Unlike cattle manure, poultry excreta is not used as an alternate source of fuel, 
rather those are highly suitable to be used as manure for crop production. Therefore, it is 
necessary to apply manure and fertilizers in an integrated manner in order to sustain soil 
health as well as crop productivity. 

Neither fertilizer nor manure alone can support soil health with a satisfactory crop yield. 
(Khan et al., 2008). Thus, integrated application of organic manure and chemical fertilizer 
might be the best option for improving crop productivity with sustainable soil fertility (Islam 
et al., 2011). The present study was undertaken to evaluate the bene�its of using poultry 
manure along with reduced amount of chemical fertilizers in carrot production and soil 
health in the coastal ecosystem.

2. Materials and Methods

2.1 Experimental site and soil 

The experiment was conducted at the Patuakhali Science & Technology University 
(PSTU) research farm during the period from November 2020 to February 2021. 
Geographically, the research farm situated at 22037‘ N latitude and 89010’ E longitudes. The 
study area falls under the agro-ecological zone AEZ- 13, Ganges Tidal Floodplain. This area 
gets affected by tidal water during monsoon. The soil of experimental �ield belongs to Barisal 
soil series. Textural class of the soil was silty clay loam. The soil was slightly acidic in reaction 
(pH 5.8) and non-saline (EC 1.54 dSm-1). The soil contains 1.14 % organic carbon, 0.12 g kg-1 
total nitrogen, 6.3 mg kg-1 available P, 0.251 cmol kg-1 exchangeable K, and 33.4 mg kg-1 
available sulfur. 

2.2 Treatments and design

There were six treatments including 100% poultry manure (T1), 75% poultry manure + 
25% NPKS fertilizers (T2), 50% poultry manure + 50 % NPKS (T3), 100% NPKS (T4), 75% 
NPKS (T5) and control (T6). In the experiment 100% NPKS indicates 125 kg N, 32 kg P, 95 kg 
K and 25 kg S per hectare. The 100% poultry manure refers to 4 t ha-1 poultry manure. The 
design of the experiment was randomized complete block design (RCBD) with three 
replications, each block represents each replication. The sources of N, P, K, and S were urea, 
triple superphosphate (TSP), muriate of potash (MoP) and gypsum (CaSO4 2H2O), 
respectively. Based on the treatments and design the poultry manure, TSP, MoP and Gypsum 
were applied after preparing the unit plots. The urea fertilizers were devided into two equal 
portions: one half was applied as basal, and another half was applied at 30 days after seed 
sowing (DAS). The fertilizers and manures were mixed well with the soils through spading.

2.3 Experiment set up 

The carrot variety was ‘New Kuruda 35’ which was marketed by Lal Teer Seed Company. 
Befor sowing, carrot seeds were immersed into water for 24 hours for rapid germination. 
Seeds were sown into 20 cm apart furrows with 5cm seed to seed distance on 01 December 
2020. Seedlings were thinned out at 20 days after sowing.  Irrigation was done whenever 
required. Sevin 85 WP @ 0.2 % was applied to every plot with 15 day-intervals to control soil 
borne insects. The crop was harvested on 05 March 2021, and soils, stubbles and �ibrous 
roots were removed from the main root. The yield and yield component data were recorded 
plot-wise then coverted to t ha-1. After harvest the root samples from every plot were 
collected and analyzed for N, P, K & S concentrations following standard procedures. 

2.4 Statistical analysis

All the data were statistically analysed using STAR (Statistical Tool for Agricultural 
Research) software. The signi�icant effects of the treatments were determined by analysis of 
variance (ANOVA) technique and the mean separation test was done at 5% level of 
signi�icance by Duncan’s Multiple Range Test (DMRT).

3. Results and Discussion

3.1 Plant height

Plant height at harvest was signi�icantly in�luenced by the manure-fertilizer treatments 
showing the order: T3 > T2 > T1 ≈ T4 > T5 > T6 (Table 1).  So, T3 treatment (50% PM + 50% 
NPKS) showed the tallest plant (68.5 cm) and T6 treatment indicated the shortest plant 
(25.0 cm). Treatments T1 (100% PM), T2 (75% PM + 25 % NPKS) and T4 (100% NPKS) were 
statistically similar in plant heght. The lowest plant height of 25 cm was observed with 
control (T6) treatment. Similar �inding was reported by several researchers (Sudeb et al., 
2018; Khede et al. 2019; Ghimire et al., 2020).

3.2 Number of leaves plant-1

The number of leaves per plant was signi�icantly in�luenced by fertilizer- manure 
management showing a range of 6.18 to 10.5 (Table 1). The maximum number of leaves 
plant-1 was found in T3 (50% PM + 50% NPKS) treatment which was statistically at par with 
treatments T1, T2 and T4 treatments. The minimum number of leaves plant-1 (6.18) was noted 
in T6 i.e. Control treatment. The results conformed to the �indings of Subed et al. (2018), 
Ghimire et al., (2020) and Khede et al., (2019).

3.3 Root length 

A remarkable difference in root length of carrot plant was noticed as an effect of different 
treatments (Table 1).  Root length ranged from 3.87 to 12.58 cm, the highest root length 
being noted in T3 (50% PM + 50% NPKS) treatment and the lowest in T6 (Control) treatment. 
Treatment T3 was not signi�icantly different from T1 (100% PM) and T2 (75% PM + 25% 
NPKS) treatments in respect of root length. Organic manure act as conditioner of soil, and 
plant root feel comfortable environment when the �ields are adequetly supplied with 
manure and fertilizers, which positively impact to maximize root growth (Haque, 2021). 

3.4 Root diameter 

Different amount of poultry manure with chemical fertilizers signi�icantly in�luenced the 
root diameter of carrot (Table 1).  Diameter of carrot root varied from 2.45 cm to 4.90 cm 

depending on the treatments. T3 (50%PM + 50%NPKS) treatment recorded the highest root 
diameter which was statistically similar to T2 treatment. The lowest diameter of root (2.45 
cm) was measured at T6 treatment. The results are in good agreement with the �indings of 
Khede et al. (2019).

Table 1. Effects of different poultry manure and fertilizer treatments on plant height, root 
length and root diameter of carrot

Treatments Plant height No. of leaves Root length Root diameter
 (cm)  plant-1 (cm)  (cm)

T1 : 100% PM  60.7 c 10.12 a 11.70 ab 4.45 bc

T2: 75% PM + 25% CF 63.1 b 10.19 a 11.90 ab 4.82 ab

T3: 50% PM +50% CF 68.5 a 10.46 a 12.58 a 4.90 a

T4: 100% CF 60.0 c 10.14 a 10.88 bc 4.18 cd

T5: 75% CF 57.1 d 8.98 b 9.73 c 3.93 d

T6 : Control 25.03 e 6.18 e 3.87 d 2.45 e

CV (%) 4.20 3.75 3.05 3.00

Level of signi�icance ** ** ** **

SE (±) 0.417 0.286 0.4148 0.0862

3.5 Total weight plant-1 

The total weight plant-1 varied signi�icantly with different treatments (Table 2). 
Depending on the treatments it varied from 15.8 g to 98.8 g. The highest plant weight was 
recorded with T3 (50 % PM + 50 % NPKS) treatment and the lowest plant weight in T6 
(control) treatment. Treatments T1, T2 and T4 were statistically similar to each other in 
respect of plant weight.

3.6 Root weight plant-1  

Root weight plant-1 was signi�icantly in�luenced by the differnt treatments (Table 2) 
showing a range of 6.84 g to 43.75 g. The maximum root weight of plant-1 was observed in T3 
treatment (50 % poultry manure + 50% NPKS) which was statistically similar to T1 (100 % 
poultry manure) and T2 (75 % PM + 25 % NPKS) treatments. Treatment T1 (100 % poultry 
manure), T2 (75 % PM + 25 % NPKS) and T4 (100 % NPKS) showed statistically similar 
results. The minimum root weight plant-1 was found in control treatment. 

3.7 Root yield 

Root yield of carrot signi�icantly differed with the different fertilizer and poultry manure 
treatments (Table 2). The root yield was found to vary from 4.51 to 25.80 t ha-1. The highest 
yield was seen in T3 (50 % NPKS + 50% poultry manure) treatment which was statistically 
similar to T1 (100 % poultry manure) and T2 (75 % PM + 25 % NPKS) treatments. The lowest 
root yield (4.51 t ha-1) was noted in control treatment. Poultry manure probably improved 
the root yield as an effect of improved soil health which is especially important for vegetable 
production (Jahiruddin et al., 2012).

3.8 Shoot yield 

The fertilizer and manure treatments had a signi�icant effect on shoot yield of carrot 
(Table 2). The shoot yield was found to vary from 4.18 to 21.72 t ha-1. The highest shoot yield 
was noticed in T3 (50 % poultry manure + 50% NPKS) which was statistical similar to T1 
(100 % poultry manure), T2 (75 % PM + 25 % NPKS) and T4 (100 % NPKS) treatments. The 
lowest shoot yield was found in T6 (control). 

Table 2.  Effects of different poultry manure and fertilizer treatments on yield parameters of 
carrot

Treatments Total wt. of  Root weight Root yield Shoot yield
 plant-1 (g)   plant-1 (g) (t ha-1) (t ha-1)

T1 : 100% PM  75.1 b 40.35 ab 23.86 ab 19.40 a

T2: 75% PM + 25% CF 72.6 bc 40.50 ab 24.06 ab 19.41 a

T3: 50% PM +50% CF 98.8 a 43.75 a 25.80 a 21.72 a

T4: 100% CF 70.6 bc 38.10 b 21.60 b 19.27 a

T5: 75% CF 64.6 c 30.02 c 13.50 c 12.02 b

T6 : Control 15.8 ab 6.84 d 4.51 d 4.18 c

CV (%) 6.17 6.11 11.04 10.93

Level of signi�icance ** ** ** **

SE (±) 2.30 1.22 1.34 1.10

3.9 Nutrient content in carrot

Nitrogen content in root of carrot was signi�icantly in�luenced by the poultry manure and 
chemical fertilizer (CF) treatments (Table 3). The N concentration in carrot ranged from 
0.152 % to 0.205 %, the highest N concentration was observed in T3 (50 % PM + 50 % CF) 
treatment which was statistically similar to T1, T2 and T4 treatments. The lowest N 

concentration was noted in T6 (control) treatment. The effect of poultry manure and 
chemical fertilizer showed signi�icant differences on P concentration in carrot root (Table 3). 
The P concentration in carrot root was found to vary from 0.015 % to 0.036 % showing the 
highest P concentration in T4 (100 % CF) and the lowest P concentration in T6 (control). 
Statistically T4 recording the highest result was identical wth T1, T2 and T3 treatments. 

Regarding K concentration in carrot T3 treatment (50 % PM + 50 % CF) exhibited the 
maximum value of 0192% and the control treatment gave the lowest result of 0.121% (Table 
3). The T3 treatment although gave the highest value, it was not signi�icantly different from 
T4 (100 % CF) treatment.  Treatments T1 and T2 were also statistically similar with respect to 
K concentration in carrot root. Similar to N, P and K concentration of carrot root, the S 
concentration was signi�icantly in�luenced by the different treatments (Table 3) and T3 
treatment ranked the top (0.102 %) and T6 did the bottom (0.073 %). The T3 treatment (50 
% PM + 50 % CF) in terms of root S concentration was statistically similar to T4 (100 % CF).  
Treatments T1 and T2 were also statistically similar to one another. 

Table 3. Effects of different poultry manure and fertilizer treatments on N, P, K and S 
concentrations in carrot root

Treatments  Nutrient concentration in carrot root (%) 
 N  P K S

T1 : 100% PM  0.203 a 0.034 a 0.181 b 0.096 b

T2: 75% PM + 25% CF 0.201 a 0.034 a 0.178 b 0.093 b

T3: 50% PM +50% CF 0.205 a 0.035 a 0.192 a 0.100 a

T4: 100% CF 0.204 a 0.035 a 0.191 a 0.102 a

T5: 75% CF 0.178 b 0.019 b 0.145 c 0.082 c

T6 : Control 0.152 c 0.015 c 0.121 d 0.073 d

CV (%) 3.91 6.94 2.47 1.94

Level of signi�icance ** ** ** **

SE (±) 0.0061 0.0016 0.0034 0.0014

4. Conclusions
Coastal ecosystem is far behind of vegetable production as compared to other areas of 

the country. Organic amendment is very important for production of any vegetable. The 
combined application of poultry manure with reduced rate of chemical fertilizers enhanced 
yield, yield attributes and nutrient concentration of carrot. Application of 50% RD of poultry 
manure i.e. 2 t ha-1 together with 50% RD of chemical fertilizers i.e.  63 kg N, 16 kg P, 48 kg K 

& 13 kg S per hectare was found to be the most appropriate combination for achieving the 
maximizing yield and nutrient quality of carrot. Further research needs to initiate in the 
other parts of coastal saline areas with the same concept but in different vegetable crops.
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Plastic pots were arranged in a completely randomized design (CRD) with two 
amendments and four rates for each soil, each replicated thrice. Rice hull and sawdust as 
organic amendment were added to soil at the rates of 0 (control), 3, 6, and 9 t ha-1, designated 
as T0, T1, T2, and T3,  respectively. Rice hull (RH) and sawdust (SD) at a speci�ied rate were 
well-mixed with eight kg of each soil. The soils were equilibrated with the respective 
amendments at �ield capacity for three days and observation on soil parameters was made 
at the expiry of six-month period. The level of signi�icance for the different treatment means 
was calculated by Duncan’s new multiple range test (DMRT) (Zaman et al., 1982). 

3. Results

3.1  Effects of organic amendments on physical properties of soil

Both organic amendments showed a tendency to lower the soil bulk density (Fig. 1a and 
1b). In Goplapur soil, rice hull and sawdust reduced bulk density BD to a value of 1.44 g cc-1 
and 1.43 g cc-1, respectively as compared to the control (1.46 g cc-1) whereas in Ishwardi soil, 
bulk density was reduced to a value of 1.38 g cc-1 and 1.37 g cc-1 respectively against the 
control (1.45 g cc-1). The maximum reduction in BD was found with the highest rate (9 t ha-1) 
of rice hull and sawdust in both soils. The results demonstrated a signi�icant reduction in BD 
for the case Ishurdi soil while for Goplapur soil the reduction was not signi�icant. 

Fig. 1  Effects of organic amendments on the changes in soil BD in Gopalpur (a) and  Ishurdi (b) soils

The soil porosity results (Fig. 2a and 2b) demonstrate that both amendments increased 
soil porosity at the maximum application level. In Gopalpur soil, the highest porosity (46%) 
was found with sawdust amendment that signi�icantly differed from that with control (38%) 
and for rice hull, the highest porosity value was 44% which was comparable with the value 
noted for the control treatment (39%). In Ishwardi soil, there was a signi�icant increase in 
porosity as  45% found in sawdust  and 44% in rice hull  treated soil as compared to control. 

4. Discussion
In both Gopalpur and Ishwardi soils, the lowest organic carbon content was observed  

with control (0.99%) and the highest carbon was with the highest rate (9 t ha-1) of rice hull 
or sawdust application . Between the two soils the result was higher for Gopalpur soil than 
for Ishurdi which could be attributed to higher clay content, 27% of the former soil 
compared to the later soil, 13% clay (Fig. 1, Table 1).  The higher clay content might be a 
cause to adsorb more carbonaceous material in Gopalpur soil compared to Ishurdi soil. In 
general, the concentration of soil organic carbon is typically higher in soils with high clay 
content due to the enhanced soil aggregation and organic matter protection provided by 
clay minerals.  

Mon et al. (2024) and Linam et al. (2023) found a positive correlation between the 
addition of compost and soil organic carbon content.  Addition of both rice hull and sawdust 
resulted in increased available N content in both soils. In Gopalpur soil it accounted 28.6% 
and 22.2% increment for rice hull and sawdust, respectively over the unamended (control) 
soil whereas in Ishurdi soil the increments were 41.9% and 37.4%, respectively.  Rice hull 
contained more N (118 mg kg-1) than sawdust did (75 mg kg-1) which value (Table 1) could 
explain the result difference between the two soils. Rice hull and sawdust signi�icantly 
increased soil MBC showing 47.6% and 19.3, respectively in Ishurdi soil. The C:N ratio 
controls the activities of soil microbes. When C:N ratio is high microbial growth becomes 
high and much carbon is immobilized by soil microbes, principally bacteria. It becomes 
stable when C:N ratio comes down to 10:1 – 12:1. In the present study, total status of soil N 
was not measured. Because the research observed the changes in available nitrogen content 
due to the addition of organic amendments in saline soi. That’s why research didn’t conduct 
total N determination.

The result suggests that the organic matter from sawdust was more biodegradable than 
that from the rice hull possibly due to higher C:N ratio in sawdust. Compared to the 100% 
chemical nitrogen (CN) treatment, the use of organic amendments signi�icantly stimulated 
microbial growth and increased the activity of most carbon-degrading enzymes (Luan et al., 
2020). According to Lamptey et al. (2019), soil respiration increased by an average of 12% 
with amendment treatments compared to no amendments.

The decreased bulk density in soils might be due to increase in soil volume for addition 
of organics having low density (could be 0.5 g cc-1). The study of Aytenew and Bore (2020) 
showed application of organic amendments lower soil bulk density values by more than 5% 
versus sole urea fertilized soil and for each 1% increase inorganic matter, soil water holding 
capacity increased by up to 3.7%. Their study also stated that organic amendments play a 
positive role in chemical characteristics of the soil including increase in organic carbon, 
organic nitrogen, microbial biomass and increased enzymatic activity. The increase in soil 

porosity is related to decrease in soil bulk density. Dong et al. (2022) observed that the 
organic amendments increased soil porosity and available water amount and decreased 
bulk density y of soil. 

5. Conclusions 
The result of the present study indicated that rice hull and sawdust varied in their 

effectiveness on the soil characteristics. Rice hull and sawdust signi�icantly improved most 
of the soil parameters (except bulk density) in Gopalpur soil whereas in Ishwardi soil the 
organic carbon content remained unaffected after rice hull and sawdust application. Field 
experiment with crops is necessary to evaluate the effectiveness of organic amendments on 
improvement of saline soil for successful crop production.
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Abstract 
Vegetable production in the south central coastal ecosystem of Bangladesh is 

exceedingly low; a major reason is farmer’s unawareness about proper fertilizer 
management. The role of organic amendment is very important for crop production, 
especially vegetable crops. A study was done to evaluate the effect of integrated use of 
organic and chemical fertilizers on the yield and nutrient concentration of carrot (Daucus 
carota). The experiment was set up at Patuakhali Science & Technology University (PSTU) 
research farm during November 2020 to March 2021. The experiment consisted of six 
treatments such as T1: 100% poultry manure (PM), T2: 75% PM + 25% chemical fertilizers 
(CF), T3: 50% PM + 50% CF, T4: 100% CF, T5: 75% CF and T6: control (no manure or 
fertilizer); 100% CF represents 100% recommended dose of nutrients which were 125 kg 
N, 32 kg P, 95 kg K & 25 kg S per hectare; and 100% PM  indicates 4 t ha-1 rate.  The results 
reveal that the effect of integrated use of poultry manure and chemical fertilizers on the 
growth, yield and nutrient concentration of carrot was positive and signi�icant. Application 
of 50% PM + 50% NPKS fertilizer demonstrated the highest plant height (68.5 cm), root 
length (12.6 cm), root diameter (4.9 cm), root weight plant-1 (43.8 g) and root yield (25.8 t 
ha-1), and also the highest nutrient concentrations of carrot (0.205% N, 0.035% P, 0.192% K 
& 0.1% S). Hence, application of poultry manure at 2 t ha-1 with chemical fertilizers at 63 kg 
N, 16 kg P, 48 kg K & 13 kg S per hectare could be the best strategy for maximizing yield and 
nutrient concentration of carrot in the coastal region of Bangladesh.

Keywords: Coastal ecosystem, NPKS fertilizers, Nutrient content, Poultry manure, Root 
yield

1. Introduction
Carrot (Daucus carota L) is the leading delicious vegetable that grown worldwide. In 

tropics and subtropics it is grown in winter season, but in temperate region it is cultivated in 
the spring.  Being a yellow colour vegetable, it contains high amount of vitamin-A, carotene, 

thiamine and ribo�lavin (Djoufack et al., 2023). Due to good market price the farmers of 
Bangladesh are very much interested in cultivating carrot. Unfortunately carrot yield is 
much below the standard level. Apart from the farmers’ unawareness, the widespread 
varying degrees of soil salinity might be a great cause of reduced yield of various crops in the 
coastal ecosystem (Jodder et al., 2016; Sikder et al., 2016; Haque, 2018; Kumar et al., 2018). 
For maximizing the yield of a crop in the saline soil, both macro and micronutrients need to 
apply to the soil in adequate amount (Khanam et al., 2000; Haque et al., 2000; Haque and 
Hoque, 2023; Haque et al., 2023a, 2023b; 2024a).

Recently silicon application deemed bene�icial for various crops including rice in the 
coastal delta (Sultana et al., 2021; Sume et al., 2023; Haque et al., 2023c, Mobaswera et al., 
2023) and maize (Haque et al., 2024b). However, chemical fertilizer could have a negative 
impact in terms of creating soil acidity from excessive urea application and causing GHG 
emissions and leaching. Furthermore, the Bangladesh government is giving subsidy on 
fertilizers (Urea, TSP, MoP, DAP and gypsum) since it is costly to the farmers. 

Instead of using sole chemical fertilizers, the integared use of organic manure with 
chemical fertilizers could be an effective alternative (Haque et al., 2015a). Manure as a 
source of organic matter has multiple bene�its such as improving soil aggregates, porosity, 
water holding capacity, chief source of N, P & S, and carbon and energy source of soil 
microbes (Adeleye et al., 2010; Haque et al., 2015b). Cowdung, poultry manure and 
composts are available in the rural and crop farming areas; nevertheless poultry manure has 
higher nutrient content compared to the other kinds of manure (Haque et al., 2018). 

In the recent years, huge numbers of poultry farm have grown all over the country which 
obviously produces a large amount of poultry feces daily. It is reported that in this country 
there are 2.63 crore poultry birds which expels 10.5 thousand mt feces day-1 (Karim et al. 
2010).  Thus, scope exists to utilize poultry manure as a good source of organic manure.  
Poultry farm holders use concentrates to feed their birds, so the drop out serves as a quality 
manure. Unlike cattle manure, poultry excreta is not used as an alternate source of fuel, 
rather those are highly suitable to be used as manure for crop production. Therefore, it is 
necessary to apply manure and fertilizers in an integrated manner in order to sustain soil 
health as well as crop productivity. 

Neither fertilizer nor manure alone can support soil health with a satisfactory crop yield. 
(Khan et al., 2008). Thus, integrated application of organic manure and chemical fertilizer 
might be the best option for improving crop productivity with sustainable soil fertility (Islam 
et al., 2011). The present study was undertaken to evaluate the bene�its of using poultry 
manure along with reduced amount of chemical fertilizers in carrot production and soil 
health in the coastal ecosystem.

2. Materials and Methods

2.1 Experimental site and soil 

The experiment was conducted at the Patuakhali Science & Technology University 
(PSTU) research farm during the period from November 2020 to February 2021. 
Geographically, the research farm situated at 22037‘ N latitude and 89010’ E longitudes. The 
study area falls under the agro-ecological zone AEZ- 13, Ganges Tidal Floodplain. This area 
gets affected by tidal water during monsoon. The soil of experimental �ield belongs to Barisal 
soil series. Textural class of the soil was silty clay loam. The soil was slightly acidic in reaction 
(pH 5.8) and non-saline (EC 1.54 dSm-1). The soil contains 1.14 % organic carbon, 0.12 g kg-1 
total nitrogen, 6.3 mg kg-1 available P, 0.251 cmol kg-1 exchangeable K, and 33.4 mg kg-1 
available sulfur. 

2.2 Treatments and design

There were six treatments including 100% poultry manure (T1), 75% poultry manure + 
25% NPKS fertilizers (T2), 50% poultry manure + 50 % NPKS (T3), 100% NPKS (T4), 75% 
NPKS (T5) and control (T6). In the experiment 100% NPKS indicates 125 kg N, 32 kg P, 95 kg 
K and 25 kg S per hectare. The 100% poultry manure refers to 4 t ha-1 poultry manure. The 
design of the experiment was randomized complete block design (RCBD) with three 
replications, each block represents each replication. The sources of N, P, K, and S were urea, 
triple superphosphate (TSP), muriate of potash (MoP) and gypsum (CaSO4 2H2O), 
respectively. Based on the treatments and design the poultry manure, TSP, MoP and Gypsum 
were applied after preparing the unit plots. The urea fertilizers were devided into two equal 
portions: one half was applied as basal, and another half was applied at 30 days after seed 
sowing (DAS). The fertilizers and manures were mixed well with the soils through spading.

2.3 Experiment set up 

The carrot variety was ‘New Kuruda 35’ which was marketed by Lal Teer Seed Company. 
Befor sowing, carrot seeds were immersed into water for 24 hours for rapid germination. 
Seeds were sown into 20 cm apart furrows with 5cm seed to seed distance on 01 December 
2020. Seedlings were thinned out at 20 days after sowing.  Irrigation was done whenever 
required. Sevin 85 WP @ 0.2 % was applied to every plot with 15 day-intervals to control soil 
borne insects. The crop was harvested on 05 March 2021, and soils, stubbles and �ibrous 
roots were removed from the main root. The yield and yield component data were recorded 
plot-wise then coverted to t ha-1. After harvest the root samples from every plot were 
collected and analyzed for N, P, K & S concentrations following standard procedures. 

2.4 Statistical analysis

All the data were statistically analysed using STAR (Statistical Tool for Agricultural 
Research) software. The signi�icant effects of the treatments were determined by analysis of 
variance (ANOVA) technique and the mean separation test was done at 5% level of 
signi�icance by Duncan’s Multiple Range Test (DMRT).

3. Results and Discussion

3.1 Plant height

Plant height at harvest was signi�icantly in�luenced by the manure-fertilizer treatments 
showing the order: T3 > T2 > T1 ≈ T4 > T5 > T6 (Table 1).  So, T3 treatment (50% PM + 50% 
NPKS) showed the tallest plant (68.5 cm) and T6 treatment indicated the shortest plant 
(25.0 cm). Treatments T1 (100% PM), T2 (75% PM + 25 % NPKS) and T4 (100% NPKS) were 
statistically similar in plant heght. The lowest plant height of 25 cm was observed with 
control (T6) treatment. Similar �inding was reported by several researchers (Sudeb et al., 
2018; Khede et al. 2019; Ghimire et al., 2020).

3.2 Number of leaves plant-1

The number of leaves per plant was signi�icantly in�luenced by fertilizer- manure 
management showing a range of 6.18 to 10.5 (Table 1). The maximum number of leaves 
plant-1 was found in T3 (50% PM + 50% NPKS) treatment which was statistically at par with 
treatments T1, T2 and T4 treatments. The minimum number of leaves plant-1 (6.18) was noted 
in T6 i.e. Control treatment. The results conformed to the �indings of Subed et al. (2018), 
Ghimire et al., (2020) and Khede et al., (2019).

3.3 Root length 

A remarkable difference in root length of carrot plant was noticed as an effect of different 
treatments (Table 1).  Root length ranged from 3.87 to 12.58 cm, the highest root length 
being noted in T3 (50% PM + 50% NPKS) treatment and the lowest in T6 (Control) treatment. 
Treatment T3 was not signi�icantly different from T1 (100% PM) and T2 (75% PM + 25% 
NPKS) treatments in respect of root length. Organic manure act as conditioner of soil, and 
plant root feel comfortable environment when the �ields are adequetly supplied with 
manure and fertilizers, which positively impact to maximize root growth (Haque, 2021). 

3.4 Root diameter 

Different amount of poultry manure with chemical fertilizers signi�icantly in�luenced the 
root diameter of carrot (Table 1).  Diameter of carrot root varied from 2.45 cm to 4.90 cm 

depending on the treatments. T3 (50%PM + 50%NPKS) treatment recorded the highest root 
diameter which was statistically similar to T2 treatment. The lowest diameter of root (2.45 
cm) was measured at T6 treatment. The results are in good agreement with the �indings of 
Khede et al. (2019).

Table 1. Effects of different poultry manure and fertilizer treatments on plant height, root 
length and root diameter of carrot

Treatments Plant height No. of leaves Root length Root diameter
 (cm)  plant-1 (cm)  (cm)

T1 : 100% PM  60.7 c 10.12 a 11.70 ab 4.45 bc

T2: 75% PM + 25% CF 63.1 b 10.19 a 11.90 ab 4.82 ab

T3: 50% PM +50% CF 68.5 a 10.46 a 12.58 a 4.90 a

T4: 100% CF 60.0 c 10.14 a 10.88 bc 4.18 cd

T5: 75% CF 57.1 d 8.98 b 9.73 c 3.93 d

T6 : Control 25.03 e 6.18 e 3.87 d 2.45 e

CV (%) 4.20 3.75 3.05 3.00

Level of signi�icance ** ** ** **

SE (±) 0.417 0.286 0.4148 0.0862

3.5 Total weight plant-1 

The total weight plant-1 varied signi�icantly with different treatments (Table 2). 
Depending on the treatments it varied from 15.8 g to 98.8 g. The highest plant weight was 
recorded with T3 (50 % PM + 50 % NPKS) treatment and the lowest plant weight in T6 
(control) treatment. Treatments T1, T2 and T4 were statistically similar to each other in 
respect of plant weight.

3.6 Root weight plant-1  

Root weight plant-1 was signi�icantly in�luenced by the differnt treatments (Table 2) 
showing a range of 6.84 g to 43.75 g. The maximum root weight of plant-1 was observed in T3 
treatment (50 % poultry manure + 50% NPKS) which was statistically similar to T1 (100 % 
poultry manure) and T2 (75 % PM + 25 % NPKS) treatments. Treatment T1 (100 % poultry 
manure), T2 (75 % PM + 25 % NPKS) and T4 (100 % NPKS) showed statistically similar 
results. The minimum root weight plant-1 was found in control treatment. 

3.7 Root yield 

Root yield of carrot signi�icantly differed with the different fertilizer and poultry manure 
treatments (Table 2). The root yield was found to vary from 4.51 to 25.80 t ha-1. The highest 
yield was seen in T3 (50 % NPKS + 50% poultry manure) treatment which was statistically 
similar to T1 (100 % poultry manure) and T2 (75 % PM + 25 % NPKS) treatments. The lowest 
root yield (4.51 t ha-1) was noted in control treatment. Poultry manure probably improved 
the root yield as an effect of improved soil health which is especially important for vegetable 
production (Jahiruddin et al., 2012).

3.8 Shoot yield 

The fertilizer and manure treatments had a signi�icant effect on shoot yield of carrot 
(Table 2). The shoot yield was found to vary from 4.18 to 21.72 t ha-1. The highest shoot yield 
was noticed in T3 (50 % poultry manure + 50% NPKS) which was statistical similar to T1 
(100 % poultry manure), T2 (75 % PM + 25 % NPKS) and T4 (100 % NPKS) treatments. The 
lowest shoot yield was found in T6 (control). 

Table 2.  Effects of different poultry manure and fertilizer treatments on yield parameters of 
carrot

Treatments Total wt. of  Root weight Root yield Shoot yield
 plant-1 (g)   plant-1 (g) (t ha-1) (t ha-1)

T1 : 100% PM  75.1 b 40.35 ab 23.86 ab 19.40 a

T2: 75% PM + 25% CF 72.6 bc 40.50 ab 24.06 ab 19.41 a

T3: 50% PM +50% CF 98.8 a 43.75 a 25.80 a 21.72 a

T4: 100% CF 70.6 bc 38.10 b 21.60 b 19.27 a

T5: 75% CF 64.6 c 30.02 c 13.50 c 12.02 b

T6 : Control 15.8 ab 6.84 d 4.51 d 4.18 c

CV (%) 6.17 6.11 11.04 10.93

Level of signi�icance ** ** ** **

SE (±) 2.30 1.22 1.34 1.10

3.9 Nutrient content in carrot

Nitrogen content in root of carrot was signi�icantly in�luenced by the poultry manure and 
chemical fertilizer (CF) treatments (Table 3). The N concentration in carrot ranged from 
0.152 % to 0.205 %, the highest N concentration was observed in T3 (50 % PM + 50 % CF) 
treatment which was statistically similar to T1, T2 and T4 treatments. The lowest N 

concentration was noted in T6 (control) treatment. The effect of poultry manure and 
chemical fertilizer showed signi�icant differences on P concentration in carrot root (Table 3). 
The P concentration in carrot root was found to vary from 0.015 % to 0.036 % showing the 
highest P concentration in T4 (100 % CF) and the lowest P concentration in T6 (control). 
Statistically T4 recording the highest result was identical wth T1, T2 and T3 treatments. 

Regarding K concentration in carrot T3 treatment (50 % PM + 50 % CF) exhibited the 
maximum value of 0192% and the control treatment gave the lowest result of 0.121% (Table 
3). The T3 treatment although gave the highest value, it was not signi�icantly different from 
T4 (100 % CF) treatment.  Treatments T1 and T2 were also statistically similar with respect to 
K concentration in carrot root. Similar to N, P and K concentration of carrot root, the S 
concentration was signi�icantly in�luenced by the different treatments (Table 3) and T3 
treatment ranked the top (0.102 %) and T6 did the bottom (0.073 %). The T3 treatment (50 
% PM + 50 % CF) in terms of root S concentration was statistically similar to T4 (100 % CF).  
Treatments T1 and T2 were also statistically similar to one another. 

Table 3. Effects of different poultry manure and fertilizer treatments on N, P, K and S 
concentrations in carrot root

Treatments  Nutrient concentration in carrot root (%) 
 N  P K S

T1 : 100% PM  0.203 a 0.034 a 0.181 b 0.096 b

T2: 75% PM + 25% CF 0.201 a 0.034 a 0.178 b 0.093 b

T3: 50% PM +50% CF 0.205 a 0.035 a 0.192 a 0.100 a

T4: 100% CF 0.204 a 0.035 a 0.191 a 0.102 a

T5: 75% CF 0.178 b 0.019 b 0.145 c 0.082 c

T6 : Control 0.152 c 0.015 c 0.121 d 0.073 d

CV (%) 3.91 6.94 2.47 1.94

Level of signi�icance ** ** ** **

SE (±) 0.0061 0.0016 0.0034 0.0014

4. Conclusions
Coastal ecosystem is far behind of vegetable production as compared to other areas of 

the country. Organic amendment is very important for production of any vegetable. The 
combined application of poultry manure with reduced rate of chemical fertilizers enhanced 
yield, yield attributes and nutrient concentration of carrot. Application of 50% RD of poultry 
manure i.e. 2 t ha-1 together with 50% RD of chemical fertilizers i.e.  63 kg N, 16 kg P, 48 kg K 

& 13 kg S per hectare was found to be the most appropriate combination for achieving the 
maximizing yield and nutrient quality of carrot. Further research needs to initiate in the 
other parts of coastal saline areas with the same concept but in different vegetable crops.
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3.2 Effects of organic amendments on chemical properties of soil

Changes in organic carbon content in response to organic amendments is depicted in Fig. 
3. The result showed that application of both amendments (rice hull and sawdust) increased 
the carbon content in Gopalpur soil signi�icantly and the increment was greater for rice hull 
(1.19%) than that of sawdust (1.08%). On the contrary, in Ishurdi soil the changes in carbon 
content were not signi�icant for both treatments. 

Application of rice hull and sawdust (Fig. 4a and 4b) signi�icantly increased the available 
N content in soils. The highest values of N content  that noted for the highest rate (9 t ha-1) of 
rice hull and sawdust application were 112 and 108 mg  kg-1, respectively in Gopalpur soil 
and  in Ishwardi soil the values were 133 and 130 mg kg-1, respectively. 

4. Discussion
In both Gopalpur and Ishwardi soils, the lowest organic carbon content was observed  

with control (0.99%) and the highest carbon was with the highest rate (9 t ha-1) of rice hull 
or sawdust application . Between the two soils the result was higher for Gopalpur soil than 
for Ishurdi which could be attributed to higher clay content, 27% of the former soil 
compared to the later soil, 13% clay (Fig. 1, Table 1).  The higher clay content might be a 
cause to adsorb more carbonaceous material in Gopalpur soil compared to Ishurdi soil. In 
general, the concentration of soil organic carbon is typically higher in soils with high clay 
content due to the enhanced soil aggregation and organic matter protection provided by 
clay minerals.  

Mon et al. (2024) and Linam et al. (2023) found a positive correlation between the 
addition of compost and soil organic carbon content.  Addition of both rice hull and sawdust 
resulted in increased available N content in both soils. In Gopalpur soil it accounted 28.6% 
and 22.2% increment for rice hull and sawdust, respectively over the unamended (control) 
soil whereas in Ishurdi soil the increments were 41.9% and 37.4%, respectively.  Rice hull 
contained more N (118 mg kg-1) than sawdust did (75 mg kg-1) which value (Table 1) could 
explain the result difference between the two soils. Rice hull and sawdust signi�icantly 
increased soil MBC showing 47.6% and 19.3, respectively in Ishurdi soil. The C:N ratio 
controls the activities of soil microbes. When C:N ratio is high microbial growth becomes 
high and much carbon is immobilized by soil microbes, principally bacteria. It becomes 
stable when C:N ratio comes down to 10:1 – 12:1. In the present study, total status of soil N 
was not measured. Because the research observed the changes in available nitrogen content 
due to the addition of organic amendments in saline soi. That’s why research didn’t conduct 
total N determination.

The result suggests that the organic matter from sawdust was more biodegradable than 
that from the rice hull possibly due to higher C:N ratio in sawdust. Compared to the 100% 
chemical nitrogen (CN) treatment, the use of organic amendments signi�icantly stimulated 
microbial growth and increased the activity of most carbon-degrading enzymes (Luan et al., 
2020). According to Lamptey et al. (2019), soil respiration increased by an average of 12% 
with amendment treatments compared to no amendments.

The decreased bulk density in soils might be due to increase in soil volume for addition 
of organics having low density (could be 0.5 g cc-1). The study of Aytenew and Bore (2020) 
showed application of organic amendments lower soil bulk density values by more than 5% 
versus sole urea fertilized soil and for each 1% increase inorganic matter, soil water holding 
capacity increased by up to 3.7%. Their study also stated that organic amendments play a 
positive role in chemical characteristics of the soil including increase in organic carbon, 
organic nitrogen, microbial biomass and increased enzymatic activity. The increase in soil 

porosity is related to decrease in soil bulk density. Dong et al. (2022) observed that the 
organic amendments increased soil porosity and available water amount and decreased 
bulk density y of soil. 

5. Conclusions 
The result of the present study indicated that rice hull and sawdust varied in their 

effectiveness on the soil characteristics. Rice hull and sawdust signi�icantly improved most 
of the soil parameters (except bulk density) in Gopalpur soil whereas in Ishwardi soil the 
organic carbon content remained unaffected after rice hull and sawdust application. Field 
experiment with crops is necessary to evaluate the effectiveness of organic amendments on 
improvement of saline soil for successful crop production.
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Fig. 2 Effects of organic amendments on the changes in soil porosity in Gopalpur (a) and Ishurdi (b) soils

Fig. 3 Effects of organic amendments on the changes in soil organic carbon in Gopalpur  (a) and Ishurdi (b) soils 

Fig. 4 Effects of organic amendments on the changes in soil available nitrogen in Gopalpur  (a) and Ishurdi (b) soils
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Abstract 
Vegetable production in the south central coastal ecosystem of Bangladesh is 

exceedingly low; a major reason is farmer’s unawareness about proper fertilizer 
management. The role of organic amendment is very important for crop production, 
especially vegetable crops. A study was done to evaluate the effect of integrated use of 
organic and chemical fertilizers on the yield and nutrient concentration of carrot (Daucus 
carota). The experiment was set up at Patuakhali Science & Technology University (PSTU) 
research farm during November 2020 to March 2021. The experiment consisted of six 
treatments such as T1: 100% poultry manure (PM), T2: 75% PM + 25% chemical fertilizers 
(CF), T3: 50% PM + 50% CF, T4: 100% CF, T5: 75% CF and T6: control (no manure or 
fertilizer); 100% CF represents 100% recommended dose of nutrients which were 125 kg 
N, 32 kg P, 95 kg K & 25 kg S per hectare; and 100% PM  indicates 4 t ha-1 rate.  The results 
reveal that the effect of integrated use of poultry manure and chemical fertilizers on the 
growth, yield and nutrient concentration of carrot was positive and signi�icant. Application 
of 50% PM + 50% NPKS fertilizer demonstrated the highest plant height (68.5 cm), root 
length (12.6 cm), root diameter (4.9 cm), root weight plant-1 (43.8 g) and root yield (25.8 t 
ha-1), and also the highest nutrient concentrations of carrot (0.205% N, 0.035% P, 0.192% K 
& 0.1% S). Hence, application of poultry manure at 2 t ha-1 with chemical fertilizers at 63 kg 
N, 16 kg P, 48 kg K & 13 kg S per hectare could be the best strategy for maximizing yield and 
nutrient concentration of carrot in the coastal region of Bangladesh.

Keywords: Coastal ecosystem, NPKS fertilizers, Nutrient content, Poultry manure, Root 
yield

1. Introduction
Carrot (Daucus carota L) is the leading delicious vegetable that grown worldwide. In 

tropics and subtropics it is grown in winter season, but in temperate region it is cultivated in 
the spring.  Being a yellow colour vegetable, it contains high amount of vitamin-A, carotene, 

thiamine and ribo�lavin (Djoufack et al., 2023). Due to good market price the farmers of 
Bangladesh are very much interested in cultivating carrot. Unfortunately carrot yield is 
much below the standard level. Apart from the farmers’ unawareness, the widespread 
varying degrees of soil salinity might be a great cause of reduced yield of various crops in the 
coastal ecosystem (Jodder et al., 2016; Sikder et al., 2016; Haque, 2018; Kumar et al., 2018). 
For maximizing the yield of a crop in the saline soil, both macro and micronutrients need to 
apply to the soil in adequate amount (Khanam et al., 2000; Haque et al., 2000; Haque and 
Hoque, 2023; Haque et al., 2023a, 2023b; 2024a).

Recently silicon application deemed bene�icial for various crops including rice in the 
coastal delta (Sultana et al., 2021; Sume et al., 2023; Haque et al., 2023c, Mobaswera et al., 
2023) and maize (Haque et al., 2024b). However, chemical fertilizer could have a negative 
impact in terms of creating soil acidity from excessive urea application and causing GHG 
emissions and leaching. Furthermore, the Bangladesh government is giving subsidy on 
fertilizers (Urea, TSP, MoP, DAP and gypsum) since it is costly to the farmers. 

Instead of using sole chemical fertilizers, the integared use of organic manure with 
chemical fertilizers could be an effective alternative (Haque et al., 2015a). Manure as a 
source of organic matter has multiple bene�its such as improving soil aggregates, porosity, 
water holding capacity, chief source of N, P & S, and carbon and energy source of soil 
microbes (Adeleye et al., 2010; Haque et al., 2015b). Cowdung, poultry manure and 
composts are available in the rural and crop farming areas; nevertheless poultry manure has 
higher nutrient content compared to the other kinds of manure (Haque et al., 2018). 

In the recent years, huge numbers of poultry farm have grown all over the country which 
obviously produces a large amount of poultry feces daily. It is reported that in this country 
there are 2.63 crore poultry birds which expels 10.5 thousand mt feces day-1 (Karim et al. 
2010).  Thus, scope exists to utilize poultry manure as a good source of organic manure.  
Poultry farm holders use concentrates to feed their birds, so the drop out serves as a quality 
manure. Unlike cattle manure, poultry excreta is not used as an alternate source of fuel, 
rather those are highly suitable to be used as manure for crop production. Therefore, it is 
necessary to apply manure and fertilizers in an integrated manner in order to sustain soil 
health as well as crop productivity. 

Neither fertilizer nor manure alone can support soil health with a satisfactory crop yield. 
(Khan et al., 2008). Thus, integrated application of organic manure and chemical fertilizer 
might be the best option for improving crop productivity with sustainable soil fertility (Islam 
et al., 2011). The present study was undertaken to evaluate the bene�its of using poultry 
manure along with reduced amount of chemical fertilizers in carrot production and soil 
health in the coastal ecosystem.

2. Materials and Methods

2.1 Experimental site and soil 

The experiment was conducted at the Patuakhali Science & Technology University 
(PSTU) research farm during the period from November 2020 to February 2021. 
Geographically, the research farm situated at 22037‘ N latitude and 89010’ E longitudes. The 
study area falls under the agro-ecological zone AEZ- 13, Ganges Tidal Floodplain. This area 
gets affected by tidal water during monsoon. The soil of experimental �ield belongs to Barisal 
soil series. Textural class of the soil was silty clay loam. The soil was slightly acidic in reaction 
(pH 5.8) and non-saline (EC 1.54 dSm-1). The soil contains 1.14 % organic carbon, 0.12 g kg-1 
total nitrogen, 6.3 mg kg-1 available P, 0.251 cmol kg-1 exchangeable K, and 33.4 mg kg-1 
available sulfur. 

2.2 Treatments and design

There were six treatments including 100% poultry manure (T1), 75% poultry manure + 
25% NPKS fertilizers (T2), 50% poultry manure + 50 % NPKS (T3), 100% NPKS (T4), 75% 
NPKS (T5) and control (T6). In the experiment 100% NPKS indicates 125 kg N, 32 kg P, 95 kg 
K and 25 kg S per hectare. The 100% poultry manure refers to 4 t ha-1 poultry manure. The 
design of the experiment was randomized complete block design (RCBD) with three 
replications, each block represents each replication. The sources of N, P, K, and S were urea, 
triple superphosphate (TSP), muriate of potash (MoP) and gypsum (CaSO4 2H2O), 
respectively. Based on the treatments and design the poultry manure, TSP, MoP and Gypsum 
were applied after preparing the unit plots. The urea fertilizers were devided into two equal 
portions: one half was applied as basal, and another half was applied at 30 days after seed 
sowing (DAS). The fertilizers and manures were mixed well with the soils through spading.

2.3 Experiment set up 

The carrot variety was ‘New Kuruda 35’ which was marketed by Lal Teer Seed Company. 
Befor sowing, carrot seeds were immersed into water for 24 hours for rapid germination. 
Seeds were sown into 20 cm apart furrows with 5cm seed to seed distance on 01 December 
2020. Seedlings were thinned out at 20 days after sowing.  Irrigation was done whenever 
required. Sevin 85 WP @ 0.2 % was applied to every plot with 15 day-intervals to control soil 
borne insects. The crop was harvested on 05 March 2021, and soils, stubbles and �ibrous 
roots were removed from the main root. The yield and yield component data were recorded 
plot-wise then coverted to t ha-1. After harvest the root samples from every plot were 
collected and analyzed for N, P, K & S concentrations following standard procedures. 

2.4 Statistical analysis

All the data were statistically analysed using STAR (Statistical Tool for Agricultural 
Research) software. The signi�icant effects of the treatments were determined by analysis of 
variance (ANOVA) technique and the mean separation test was done at 5% level of 
signi�icance by Duncan’s Multiple Range Test (DMRT).

3. Results and Discussion

3.1 Plant height

Plant height at harvest was signi�icantly in�luenced by the manure-fertilizer treatments 
showing the order: T3 > T2 > T1 ≈ T4 > T5 > T6 (Table 1).  So, T3 treatment (50% PM + 50% 
NPKS) showed the tallest plant (68.5 cm) and T6 treatment indicated the shortest plant 
(25.0 cm). Treatments T1 (100% PM), T2 (75% PM + 25 % NPKS) and T4 (100% NPKS) were 
statistically similar in plant heght. The lowest plant height of 25 cm was observed with 
control (T6) treatment. Similar �inding was reported by several researchers (Sudeb et al., 
2018; Khede et al. 2019; Ghimire et al., 2020).

3.2 Number of leaves plant-1

The number of leaves per plant was signi�icantly in�luenced by fertilizer- manure 
management showing a range of 6.18 to 10.5 (Table 1). The maximum number of leaves 
plant-1 was found in T3 (50% PM + 50% NPKS) treatment which was statistically at par with 
treatments T1, T2 and T4 treatments. The minimum number of leaves plant-1 (6.18) was noted 
in T6 i.e. Control treatment. The results conformed to the �indings of Subed et al. (2018), 
Ghimire et al., (2020) and Khede et al., (2019).

3.3 Root length 

A remarkable difference in root length of carrot plant was noticed as an effect of different 
treatments (Table 1).  Root length ranged from 3.87 to 12.58 cm, the highest root length 
being noted in T3 (50% PM + 50% NPKS) treatment and the lowest in T6 (Control) treatment. 
Treatment T3 was not signi�icantly different from T1 (100% PM) and T2 (75% PM + 25% 
NPKS) treatments in respect of root length. Organic manure act as conditioner of soil, and 
plant root feel comfortable environment when the �ields are adequetly supplied with 
manure and fertilizers, which positively impact to maximize root growth (Haque, 2021). 

3.4 Root diameter 

Different amount of poultry manure with chemical fertilizers signi�icantly in�luenced the 
root diameter of carrot (Table 1).  Diameter of carrot root varied from 2.45 cm to 4.90 cm 

depending on the treatments. T3 (50%PM + 50%NPKS) treatment recorded the highest root 
diameter which was statistically similar to T2 treatment. The lowest diameter of root (2.45 
cm) was measured at T6 treatment. The results are in good agreement with the �indings of 
Khede et al. (2019).

Table 1. Effects of different poultry manure and fertilizer treatments on plant height, root 
length and root diameter of carrot

Treatments Plant height No. of leaves Root length Root diameter
 (cm)  plant-1 (cm)  (cm)

T1 : 100% PM  60.7 c 10.12 a 11.70 ab 4.45 bc

T2: 75% PM + 25% CF 63.1 b 10.19 a 11.90 ab 4.82 ab

T3: 50% PM +50% CF 68.5 a 10.46 a 12.58 a 4.90 a

T4: 100% CF 60.0 c 10.14 a 10.88 bc 4.18 cd

T5: 75% CF 57.1 d 8.98 b 9.73 c 3.93 d

T6 : Control 25.03 e 6.18 e 3.87 d 2.45 e

CV (%) 4.20 3.75 3.05 3.00

Level of signi�icance ** ** ** **

SE (±) 0.417 0.286 0.4148 0.0862

3.5 Total weight plant-1 

The total weight plant-1 varied signi�icantly with different treatments (Table 2). 
Depending on the treatments it varied from 15.8 g to 98.8 g. The highest plant weight was 
recorded with T3 (50 % PM + 50 % NPKS) treatment and the lowest plant weight in T6 
(control) treatment. Treatments T1, T2 and T4 were statistically similar to each other in 
respect of plant weight.

3.6 Root weight plant-1  

Root weight plant-1 was signi�icantly in�luenced by the differnt treatments (Table 2) 
showing a range of 6.84 g to 43.75 g. The maximum root weight of plant-1 was observed in T3 
treatment (50 % poultry manure + 50% NPKS) which was statistically similar to T1 (100 % 
poultry manure) and T2 (75 % PM + 25 % NPKS) treatments. Treatment T1 (100 % poultry 
manure), T2 (75 % PM + 25 % NPKS) and T4 (100 % NPKS) showed statistically similar 
results. The minimum root weight plant-1 was found in control treatment. 

3.7 Root yield 

Root yield of carrot signi�icantly differed with the different fertilizer and poultry manure 
treatments (Table 2). The root yield was found to vary from 4.51 to 25.80 t ha-1. The highest 
yield was seen in T3 (50 % NPKS + 50% poultry manure) treatment which was statistically 
similar to T1 (100 % poultry manure) and T2 (75 % PM + 25 % NPKS) treatments. The lowest 
root yield (4.51 t ha-1) was noted in control treatment. Poultry manure probably improved 
the root yield as an effect of improved soil health which is especially important for vegetable 
production (Jahiruddin et al., 2012).

3.8 Shoot yield 

The fertilizer and manure treatments had a signi�icant effect on shoot yield of carrot 
(Table 2). The shoot yield was found to vary from 4.18 to 21.72 t ha-1. The highest shoot yield 
was noticed in T3 (50 % poultry manure + 50% NPKS) which was statistical similar to T1 
(100 % poultry manure), T2 (75 % PM + 25 % NPKS) and T4 (100 % NPKS) treatments. The 
lowest shoot yield was found in T6 (control). 

Table 2.  Effects of different poultry manure and fertilizer treatments on yield parameters of 
carrot

Treatments Total wt. of  Root weight Root yield Shoot yield
 plant-1 (g)   plant-1 (g) (t ha-1) (t ha-1)

T1 : 100% PM  75.1 b 40.35 ab 23.86 ab 19.40 a

T2: 75% PM + 25% CF 72.6 bc 40.50 ab 24.06 ab 19.41 a

T3: 50% PM +50% CF 98.8 a 43.75 a 25.80 a 21.72 a

T4: 100% CF 70.6 bc 38.10 b 21.60 b 19.27 a

T5: 75% CF 64.6 c 30.02 c 13.50 c 12.02 b

T6 : Control 15.8 ab 6.84 d 4.51 d 4.18 c

CV (%) 6.17 6.11 11.04 10.93

Level of signi�icance ** ** ** **

SE (±) 2.30 1.22 1.34 1.10

3.9 Nutrient content in carrot

Nitrogen content in root of carrot was signi�icantly in�luenced by the poultry manure and 
chemical fertilizer (CF) treatments (Table 3). The N concentration in carrot ranged from 
0.152 % to 0.205 %, the highest N concentration was observed in T3 (50 % PM + 50 % CF) 
treatment which was statistically similar to T1, T2 and T4 treatments. The lowest N 

concentration was noted in T6 (control) treatment. The effect of poultry manure and 
chemical fertilizer showed signi�icant differences on P concentration in carrot root (Table 3). 
The P concentration in carrot root was found to vary from 0.015 % to 0.036 % showing the 
highest P concentration in T4 (100 % CF) and the lowest P concentration in T6 (control). 
Statistically T4 recording the highest result was identical wth T1, T2 and T3 treatments. 

Regarding K concentration in carrot T3 treatment (50 % PM + 50 % CF) exhibited the 
maximum value of 0192% and the control treatment gave the lowest result of 0.121% (Table 
3). The T3 treatment although gave the highest value, it was not signi�icantly different from 
T4 (100 % CF) treatment.  Treatments T1 and T2 were also statistically similar with respect to 
K concentration in carrot root. Similar to N, P and K concentration of carrot root, the S 
concentration was signi�icantly in�luenced by the different treatments (Table 3) and T3 
treatment ranked the top (0.102 %) and T6 did the bottom (0.073 %). The T3 treatment (50 
% PM + 50 % CF) in terms of root S concentration was statistically similar to T4 (100 % CF).  
Treatments T1 and T2 were also statistically similar to one another. 

Table 3. Effects of different poultry manure and fertilizer treatments on N, P, K and S 
concentrations in carrot root

Treatments  Nutrient concentration in carrot root (%) 
 N  P K S

T1 : 100% PM  0.203 a 0.034 a 0.181 b 0.096 b

T2: 75% PM + 25% CF 0.201 a 0.034 a 0.178 b 0.093 b

T3: 50% PM +50% CF 0.205 a 0.035 a 0.192 a 0.100 a

T4: 100% CF 0.204 a 0.035 a 0.191 a 0.102 a

T5: 75% CF 0.178 b 0.019 b 0.145 c 0.082 c

T6 : Control 0.152 c 0.015 c 0.121 d 0.073 d

CV (%) 3.91 6.94 2.47 1.94

Level of signi�icance ** ** ** **

SE (±) 0.0061 0.0016 0.0034 0.0014

4. Conclusions
Coastal ecosystem is far behind of vegetable production as compared to other areas of 

the country. Organic amendment is very important for production of any vegetable. The 
combined application of poultry manure with reduced rate of chemical fertilizers enhanced 
yield, yield attributes and nutrient concentration of carrot. Application of 50% RD of poultry 
manure i.e. 2 t ha-1 together with 50% RD of chemical fertilizers i.e.  63 kg N, 16 kg P, 48 kg K 

& 13 kg S per hectare was found to be the most appropriate combination for achieving the 
maximizing yield and nutrient quality of carrot. Further research needs to initiate in the 
other parts of coastal saline areas with the same concept but in different vegetable crops.
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3.3 Effects of organic amendments on biological properties of soil

The results for MBC due to two amendments over two soils were not consistent. The 
highest MBC (129 mg kg-1) was recorded with 9 t ha-1 sawdust treatment in Gopalpur soil 
(Fig. 5a) which was 84.2 mg kg-1 for rice hull amendment at 6 t ha-1 rate of application (Fig. 
5b). In Gopalpur soil increments in MBC were 22.5% for rice hull and 61.8% for sawdust.  In 
Ishurdi soil, the highest value (89.9 mg kg-1) was observed with 9 t ha-1 rate of rice hull and 
in sawdust treated (6 t ha-1) soil the highest value was  81.2 mg kg-1. 

The soil respiration rate in terms of CO2 evolution increased with the rates of rice hull 
and sawdust application in both Gopalpur and Ishwardi soils amended (Fig. 6a and 6b). In 
Gopalpur soil, the maximum value was that recorded with rice hull at 9 t ha-1 addition was 
173 mg CO2 g-1 soil day-1 and with sawdust it was 170 mg CO2 g-1 soil day-1. As observed in 
Ishwardi soil the maximum value for sawdust treatment was 167 mg CO2 g-1 soil day-1 and for 
rice hull it was 163 mg CO2 g-1 soil day-1. In Gopalpur soil, exclusively the sawdust treatment 
signi�icantly increased the soil respiration rate while in Ishurdi soil the CO2 evolution 
increased signi�icantly for both types of amendment. 

4. Discussion
In both Gopalpur and Ishwardi soils, the lowest organic carbon content was observed  

with control (0.99%) and the highest carbon was with the highest rate (9 t ha-1) of rice hull 
or sawdust application . Between the two soils the result was higher for Gopalpur soil than 
for Ishurdi which could be attributed to higher clay content, 27% of the former soil 
compared to the later soil, 13% clay (Fig. 1, Table 1).  The higher clay content might be a 
cause to adsorb more carbonaceous material in Gopalpur soil compared to Ishurdi soil. In 
general, the concentration of soil organic carbon is typically higher in soils with high clay 
content due to the enhanced soil aggregation and organic matter protection provided by 
clay minerals.  

Mon et al. (2024) and Linam et al. (2023) found a positive correlation between the 
addition of compost and soil organic carbon content.  Addition of both rice hull and sawdust 
resulted in increased available N content in both soils. In Gopalpur soil it accounted 28.6% 
and 22.2% increment for rice hull and sawdust, respectively over the unamended (control) 
soil whereas in Ishurdi soil the increments were 41.9% and 37.4%, respectively.  Rice hull 
contained more N (118 mg kg-1) than sawdust did (75 mg kg-1) which value (Table 1) could 
explain the result difference between the two soils. Rice hull and sawdust signi�icantly 
increased soil MBC showing 47.6% and 19.3, respectively in Ishurdi soil. The C:N ratio 
controls the activities of soil microbes. When C:N ratio is high microbial growth becomes 
high and much carbon is immobilized by soil microbes, principally bacteria. It becomes 
stable when C:N ratio comes down to 10:1 – 12:1. In the present study, total status of soil N 
was not measured. Because the research observed the changes in available nitrogen content 
due to the addition of organic amendments in saline soi. That’s why research didn’t conduct 
total N determination.

The result suggests that the organic matter from sawdust was more biodegradable than 
that from the rice hull possibly due to higher C:N ratio in sawdust. Compared to the 100% 
chemical nitrogen (CN) treatment, the use of organic amendments signi�icantly stimulated 
microbial growth and increased the activity of most carbon-degrading enzymes (Luan et al., 
2020). According to Lamptey et al. (2019), soil respiration increased by an average of 12% 
with amendment treatments compared to no amendments.

The decreased bulk density in soils might be due to increase in soil volume for addition 
of organics having low density (could be 0.5 g cc-1). The study of Aytenew and Bore (2020) 
showed application of organic amendments lower soil bulk density values by more than 5% 
versus sole urea fertilized soil and for each 1% increase inorganic matter, soil water holding 
capacity increased by up to 3.7%. Their study also stated that organic amendments play a 
positive role in chemical characteristics of the soil including increase in organic carbon, 
organic nitrogen, microbial biomass and increased enzymatic activity. The increase in soil 

porosity is related to decrease in soil bulk density. Dong et al. (2022) observed that the 
organic amendments increased soil porosity and available water amount and decreased 
bulk density y of soil. 

5. Conclusions 
The result of the present study indicated that rice hull and sawdust varied in their 

effectiveness on the soil characteristics. Rice hull and sawdust signi�icantly improved most 
of the soil parameters (except bulk density) in Gopalpur soil whereas in Ishwardi soil the 
organic carbon content remained unaffected after rice hull and sawdust application. Field 
experiment with crops is necessary to evaluate the effectiveness of organic amendments on 
improvement of saline soil for successful crop production.
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Fig. 5 Effects of organic amendments on the changes in soil MBC in Gopalpur (a) and Ishurdi (b) soils 

Fig. 6 Effects of organic amendments on the changes in soil respiration in Gopalpur (a) and Ishurdi (b) soils
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Abstract 
Vegetable production in the south central coastal ecosystem of Bangladesh is 

exceedingly low; a major reason is farmer’s unawareness about proper fertilizer 
management. The role of organic amendment is very important for crop production, 
especially vegetable crops. A study was done to evaluate the effect of integrated use of 
organic and chemical fertilizers on the yield and nutrient concentration of carrot (Daucus 
carota). The experiment was set up at Patuakhali Science & Technology University (PSTU) 
research farm during November 2020 to March 2021. The experiment consisted of six 
treatments such as T1: 100% poultry manure (PM), T2: 75% PM + 25% chemical fertilizers 
(CF), T3: 50% PM + 50% CF, T4: 100% CF, T5: 75% CF and T6: control (no manure or 
fertilizer); 100% CF represents 100% recommended dose of nutrients which were 125 kg 
N, 32 kg P, 95 kg K & 25 kg S per hectare; and 100% PM  indicates 4 t ha-1 rate.  The results 
reveal that the effect of integrated use of poultry manure and chemical fertilizers on the 
growth, yield and nutrient concentration of carrot was positive and signi�icant. Application 
of 50% PM + 50% NPKS fertilizer demonstrated the highest plant height (68.5 cm), root 
length (12.6 cm), root diameter (4.9 cm), root weight plant-1 (43.8 g) and root yield (25.8 t 
ha-1), and also the highest nutrient concentrations of carrot (0.205% N, 0.035% P, 0.192% K 
& 0.1% S). Hence, application of poultry manure at 2 t ha-1 with chemical fertilizers at 63 kg 
N, 16 kg P, 48 kg K & 13 kg S per hectare could be the best strategy for maximizing yield and 
nutrient concentration of carrot in the coastal region of Bangladesh.

Keywords: Coastal ecosystem, NPKS fertilizers, Nutrient content, Poultry manure, Root 
yield

1. Introduction
Carrot (Daucus carota L) is the leading delicious vegetable that grown worldwide. In 

tropics and subtropics it is grown in winter season, but in temperate region it is cultivated in 
the spring.  Being a yellow colour vegetable, it contains high amount of vitamin-A, carotene, 

thiamine and ribo�lavin (Djoufack et al., 2023). Due to good market price the farmers of 
Bangladesh are very much interested in cultivating carrot. Unfortunately carrot yield is 
much below the standard level. Apart from the farmers’ unawareness, the widespread 
varying degrees of soil salinity might be a great cause of reduced yield of various crops in the 
coastal ecosystem (Jodder et al., 2016; Sikder et al., 2016; Haque, 2018; Kumar et al., 2018). 
For maximizing the yield of a crop in the saline soil, both macro and micronutrients need to 
apply to the soil in adequate amount (Khanam et al., 2000; Haque et al., 2000; Haque and 
Hoque, 2023; Haque et al., 2023a, 2023b; 2024a).

Recently silicon application deemed bene�icial for various crops including rice in the 
coastal delta (Sultana et al., 2021; Sume et al., 2023; Haque et al., 2023c, Mobaswera et al., 
2023) and maize (Haque et al., 2024b). However, chemical fertilizer could have a negative 
impact in terms of creating soil acidity from excessive urea application and causing GHG 
emissions and leaching. Furthermore, the Bangladesh government is giving subsidy on 
fertilizers (Urea, TSP, MoP, DAP and gypsum) since it is costly to the farmers. 

Instead of using sole chemical fertilizers, the integared use of organic manure with 
chemical fertilizers could be an effective alternative (Haque et al., 2015a). Manure as a 
source of organic matter has multiple bene�its such as improving soil aggregates, porosity, 
water holding capacity, chief source of N, P & S, and carbon and energy source of soil 
microbes (Adeleye et al., 2010; Haque et al., 2015b). Cowdung, poultry manure and 
composts are available in the rural and crop farming areas; nevertheless poultry manure has 
higher nutrient content compared to the other kinds of manure (Haque et al., 2018). 

In the recent years, huge numbers of poultry farm have grown all over the country which 
obviously produces a large amount of poultry feces daily. It is reported that in this country 
there are 2.63 crore poultry birds which expels 10.5 thousand mt feces day-1 (Karim et al. 
2010).  Thus, scope exists to utilize poultry manure as a good source of organic manure.  
Poultry farm holders use concentrates to feed their birds, so the drop out serves as a quality 
manure. Unlike cattle manure, poultry excreta is not used as an alternate source of fuel, 
rather those are highly suitable to be used as manure for crop production. Therefore, it is 
necessary to apply manure and fertilizers in an integrated manner in order to sustain soil 
health as well as crop productivity. 

Neither fertilizer nor manure alone can support soil health with a satisfactory crop yield. 
(Khan et al., 2008). Thus, integrated application of organic manure and chemical fertilizer 
might be the best option for improving crop productivity with sustainable soil fertility (Islam 
et al., 2011). The present study was undertaken to evaluate the bene�its of using poultry 
manure along with reduced amount of chemical fertilizers in carrot production and soil 
health in the coastal ecosystem.

2. Materials and Methods

2.1 Experimental site and soil 

The experiment was conducted at the Patuakhali Science & Technology University 
(PSTU) research farm during the period from November 2020 to February 2021. 
Geographically, the research farm situated at 22037‘ N latitude and 89010’ E longitudes. The 
study area falls under the agro-ecological zone AEZ- 13, Ganges Tidal Floodplain. This area 
gets affected by tidal water during monsoon. The soil of experimental �ield belongs to Barisal 
soil series. Textural class of the soil was silty clay loam. The soil was slightly acidic in reaction 
(pH 5.8) and non-saline (EC 1.54 dSm-1). The soil contains 1.14 % organic carbon, 0.12 g kg-1 
total nitrogen, 6.3 mg kg-1 available P, 0.251 cmol kg-1 exchangeable K, and 33.4 mg kg-1 
available sulfur. 

2.2 Treatments and design

There were six treatments including 100% poultry manure (T1), 75% poultry manure + 
25% NPKS fertilizers (T2), 50% poultry manure + 50 % NPKS (T3), 100% NPKS (T4), 75% 
NPKS (T5) and control (T6). In the experiment 100% NPKS indicates 125 kg N, 32 kg P, 95 kg 
K and 25 kg S per hectare. The 100% poultry manure refers to 4 t ha-1 poultry manure. The 
design of the experiment was randomized complete block design (RCBD) with three 
replications, each block represents each replication. The sources of N, P, K, and S were urea, 
triple superphosphate (TSP), muriate of potash (MoP) and gypsum (CaSO4 2H2O), 
respectively. Based on the treatments and design the poultry manure, TSP, MoP and Gypsum 
were applied after preparing the unit plots. The urea fertilizers were devided into two equal 
portions: one half was applied as basal, and another half was applied at 30 days after seed 
sowing (DAS). The fertilizers and manures were mixed well with the soils through spading.

2.3 Experiment set up 

The carrot variety was ‘New Kuruda 35’ which was marketed by Lal Teer Seed Company. 
Befor sowing, carrot seeds were immersed into water for 24 hours for rapid germination. 
Seeds were sown into 20 cm apart furrows with 5cm seed to seed distance on 01 December 
2020. Seedlings were thinned out at 20 days after sowing.  Irrigation was done whenever 
required. Sevin 85 WP @ 0.2 % was applied to every plot with 15 day-intervals to control soil 
borne insects. The crop was harvested on 05 March 2021, and soils, stubbles and �ibrous 
roots were removed from the main root. The yield and yield component data were recorded 
plot-wise then coverted to t ha-1. After harvest the root samples from every plot were 
collected and analyzed for N, P, K & S concentrations following standard procedures. 

2.4 Statistical analysis

All the data were statistically analysed using STAR (Statistical Tool for Agricultural 
Research) software. The signi�icant effects of the treatments were determined by analysis of 
variance (ANOVA) technique and the mean separation test was done at 5% level of 
signi�icance by Duncan’s Multiple Range Test (DMRT).

3. Results and Discussion

3.1 Plant height

Plant height at harvest was signi�icantly in�luenced by the manure-fertilizer treatments 
showing the order: T3 > T2 > T1 ≈ T4 > T5 > T6 (Table 1).  So, T3 treatment (50% PM + 50% 
NPKS) showed the tallest plant (68.5 cm) and T6 treatment indicated the shortest plant 
(25.0 cm). Treatments T1 (100% PM), T2 (75% PM + 25 % NPKS) and T4 (100% NPKS) were 
statistically similar in plant heght. The lowest plant height of 25 cm was observed with 
control (T6) treatment. Similar �inding was reported by several researchers (Sudeb et al., 
2018; Khede et al. 2019; Ghimire et al., 2020).

3.2 Number of leaves plant-1

The number of leaves per plant was signi�icantly in�luenced by fertilizer- manure 
management showing a range of 6.18 to 10.5 (Table 1). The maximum number of leaves 
plant-1 was found in T3 (50% PM + 50% NPKS) treatment which was statistically at par with 
treatments T1, T2 and T4 treatments. The minimum number of leaves plant-1 (6.18) was noted 
in T6 i.e. Control treatment. The results conformed to the �indings of Subed et al. (2018), 
Ghimire et al., (2020) and Khede et al., (2019).

3.3 Root length 

A remarkable difference in root length of carrot plant was noticed as an effect of different 
treatments (Table 1).  Root length ranged from 3.87 to 12.58 cm, the highest root length 
being noted in T3 (50% PM + 50% NPKS) treatment and the lowest in T6 (Control) treatment. 
Treatment T3 was not signi�icantly different from T1 (100% PM) and T2 (75% PM + 25% 
NPKS) treatments in respect of root length. Organic manure act as conditioner of soil, and 
plant root feel comfortable environment when the �ields are adequetly supplied with 
manure and fertilizers, which positively impact to maximize root growth (Haque, 2021). 

3.4 Root diameter 

Different amount of poultry manure with chemical fertilizers signi�icantly in�luenced the 
root diameter of carrot (Table 1).  Diameter of carrot root varied from 2.45 cm to 4.90 cm 

depending on the treatments. T3 (50%PM + 50%NPKS) treatment recorded the highest root 
diameter which was statistically similar to T2 treatment. The lowest diameter of root (2.45 
cm) was measured at T6 treatment. The results are in good agreement with the �indings of 
Khede et al. (2019).

Table 1. Effects of different poultry manure and fertilizer treatments on plant height, root 
length and root diameter of carrot

Treatments Plant height No. of leaves Root length Root diameter
 (cm)  plant-1 (cm)  (cm)

T1 : 100% PM  60.7 c 10.12 a 11.70 ab 4.45 bc

T2: 75% PM + 25% CF 63.1 b 10.19 a 11.90 ab 4.82 ab

T3: 50% PM +50% CF 68.5 a 10.46 a 12.58 a 4.90 a

T4: 100% CF 60.0 c 10.14 a 10.88 bc 4.18 cd

T5: 75% CF 57.1 d 8.98 b 9.73 c 3.93 d

T6 : Control 25.03 e 6.18 e 3.87 d 2.45 e

CV (%) 4.20 3.75 3.05 3.00

Level of signi�icance ** ** ** **

SE (±) 0.417 0.286 0.4148 0.0862

3.5 Total weight plant-1 

The total weight plant-1 varied signi�icantly with different treatments (Table 2). 
Depending on the treatments it varied from 15.8 g to 98.8 g. The highest plant weight was 
recorded with T3 (50 % PM + 50 % NPKS) treatment and the lowest plant weight in T6 
(control) treatment. Treatments T1, T2 and T4 were statistically similar to each other in 
respect of plant weight.

3.6 Root weight plant-1  

Root weight plant-1 was signi�icantly in�luenced by the differnt treatments (Table 2) 
showing a range of 6.84 g to 43.75 g. The maximum root weight of plant-1 was observed in T3 
treatment (50 % poultry manure + 50% NPKS) which was statistically similar to T1 (100 % 
poultry manure) and T2 (75 % PM + 25 % NPKS) treatments. Treatment T1 (100 % poultry 
manure), T2 (75 % PM + 25 % NPKS) and T4 (100 % NPKS) showed statistically similar 
results. The minimum root weight plant-1 was found in control treatment. 

3.7 Root yield 

Root yield of carrot signi�icantly differed with the different fertilizer and poultry manure 
treatments (Table 2). The root yield was found to vary from 4.51 to 25.80 t ha-1. The highest 
yield was seen in T3 (50 % NPKS + 50% poultry manure) treatment which was statistically 
similar to T1 (100 % poultry manure) and T2 (75 % PM + 25 % NPKS) treatments. The lowest 
root yield (4.51 t ha-1) was noted in control treatment. Poultry manure probably improved 
the root yield as an effect of improved soil health which is especially important for vegetable 
production (Jahiruddin et al., 2012).

3.8 Shoot yield 

The fertilizer and manure treatments had a signi�icant effect on shoot yield of carrot 
(Table 2). The shoot yield was found to vary from 4.18 to 21.72 t ha-1. The highest shoot yield 
was noticed in T3 (50 % poultry manure + 50% NPKS) which was statistical similar to T1 
(100 % poultry manure), T2 (75 % PM + 25 % NPKS) and T4 (100 % NPKS) treatments. The 
lowest shoot yield was found in T6 (control). 

Table 2.  Effects of different poultry manure and fertilizer treatments on yield parameters of 
carrot

Treatments Total wt. of  Root weight Root yield Shoot yield
 plant-1 (g)   plant-1 (g) (t ha-1) (t ha-1)

T1 : 100% PM  75.1 b 40.35 ab 23.86 ab 19.40 a

T2: 75% PM + 25% CF 72.6 bc 40.50 ab 24.06 ab 19.41 a

T3: 50% PM +50% CF 98.8 a 43.75 a 25.80 a 21.72 a

T4: 100% CF 70.6 bc 38.10 b 21.60 b 19.27 a

T5: 75% CF 64.6 c 30.02 c 13.50 c 12.02 b

T6 : Control 15.8 ab 6.84 d 4.51 d 4.18 c

CV (%) 6.17 6.11 11.04 10.93

Level of signi�icance ** ** ** **

SE (±) 2.30 1.22 1.34 1.10

3.9 Nutrient content in carrot

Nitrogen content in root of carrot was signi�icantly in�luenced by the poultry manure and 
chemical fertilizer (CF) treatments (Table 3). The N concentration in carrot ranged from 
0.152 % to 0.205 %, the highest N concentration was observed in T3 (50 % PM + 50 % CF) 
treatment which was statistically similar to T1, T2 and T4 treatments. The lowest N 

concentration was noted in T6 (control) treatment. The effect of poultry manure and 
chemical fertilizer showed signi�icant differences on P concentration in carrot root (Table 3). 
The P concentration in carrot root was found to vary from 0.015 % to 0.036 % showing the 
highest P concentration in T4 (100 % CF) and the lowest P concentration in T6 (control). 
Statistically T4 recording the highest result was identical wth T1, T2 and T3 treatments. 

Regarding K concentration in carrot T3 treatment (50 % PM + 50 % CF) exhibited the 
maximum value of 0192% and the control treatment gave the lowest result of 0.121% (Table 
3). The T3 treatment although gave the highest value, it was not signi�icantly different from 
T4 (100 % CF) treatment.  Treatments T1 and T2 were also statistically similar with respect to 
K concentration in carrot root. Similar to N, P and K concentration of carrot root, the S 
concentration was signi�icantly in�luenced by the different treatments (Table 3) and T3 
treatment ranked the top (0.102 %) and T6 did the bottom (0.073 %). The T3 treatment (50 
% PM + 50 % CF) in terms of root S concentration was statistically similar to T4 (100 % CF).  
Treatments T1 and T2 were also statistically similar to one another. 

Table 3. Effects of different poultry manure and fertilizer treatments on N, P, K and S 
concentrations in carrot root

Treatments  Nutrient concentration in carrot root (%) 
 N  P K S

T1 : 100% PM  0.203 a 0.034 a 0.181 b 0.096 b

T2: 75% PM + 25% CF 0.201 a 0.034 a 0.178 b 0.093 b

T3: 50% PM +50% CF 0.205 a 0.035 a 0.192 a 0.100 a

T4: 100% CF 0.204 a 0.035 a 0.191 a 0.102 a

T5: 75% CF 0.178 b 0.019 b 0.145 c 0.082 c

T6 : Control 0.152 c 0.015 c 0.121 d 0.073 d

CV (%) 3.91 6.94 2.47 1.94

Level of signi�icance ** ** ** **

SE (±) 0.0061 0.0016 0.0034 0.0014

4. Conclusions
Coastal ecosystem is far behind of vegetable production as compared to other areas of 

the country. Organic amendment is very important for production of any vegetable. The 
combined application of poultry manure with reduced rate of chemical fertilizers enhanced 
yield, yield attributes and nutrient concentration of carrot. Application of 50% RD of poultry 
manure i.e. 2 t ha-1 together with 50% RD of chemical fertilizers i.e.  63 kg N, 16 kg P, 48 kg K 

& 13 kg S per hectare was found to be the most appropriate combination for achieving the 
maximizing yield and nutrient quality of carrot. Further research needs to initiate in the 
other parts of coastal saline areas with the same concept but in different vegetable crops.
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4. Discussion
In both Gopalpur and Ishwardi soils, the lowest organic carbon content was observed  

with control (0.99%) and the highest carbon was with the highest rate (9 t ha-1) of rice hull 
or sawdust application . Between the two soils the result was higher for Gopalpur soil than 
for Ishurdi which could be attributed to higher clay content, 27% of the former soil 
compared to the later soil, 13% clay (Fig. 1, Table 1).  The higher clay content might be a 
cause to adsorb more carbonaceous material in Gopalpur soil compared to Ishurdi soil. In 
general, the concentration of soil organic carbon is typically higher in soils with high clay 
content due to the enhanced soil aggregation and organic matter protection provided by 
clay minerals.  

Mon et al. (2024) and Linam et al. (2023) found a positive correlation between the 
addition of compost and soil organic carbon content.  Addition of both rice hull and sawdust 
resulted in increased available N content in both soils. In Gopalpur soil it accounted 28.6% 
and 22.2% increment for rice hull and sawdust, respectively over the unamended (control) 
soil whereas in Ishurdi soil the increments were 41.9% and 37.4%, respectively.  Rice hull 
contained more N (118 mg kg-1) than sawdust did (75 mg kg-1) which value (Table 1) could 
explain the result difference between the two soils. Rice hull and sawdust signi�icantly 
increased soil MBC showing 47.6% and 19.3, respectively in Ishurdi soil. The C:N ratio 
controls the activities of soil microbes. When C:N ratio is high microbial growth becomes 
high and much carbon is immobilized by soil microbes, principally bacteria. It becomes 
stable when C:N ratio comes down to 10:1 – 12:1. In the present study, total status of soil N 
was not measured. Because the research observed the changes in available nitrogen content 
due to the addition of organic amendments in saline soi. That’s why research didn’t conduct 
total N determination.

The result suggests that the organic matter from sawdust was more biodegradable than 
that from the rice hull possibly due to higher C:N ratio in sawdust. Compared to the 100% 
chemical nitrogen (CN) treatment, the use of organic amendments signi�icantly stimulated 
microbial growth and increased the activity of most carbon-degrading enzymes (Luan et al., 
2020). According to Lamptey et al. (2019), soil respiration increased by an average of 12% 
with amendment treatments compared to no amendments.

The decreased bulk density in soils might be due to increase in soil volume for addition 
of organics having low density (could be 0.5 g cc-1). The study of Aytenew and Bore (2020) 
showed application of organic amendments lower soil bulk density values by more than 5% 
versus sole urea fertilized soil and for each 1% increase inorganic matter, soil water holding 
capacity increased by up to 3.7%. Their study also stated that organic amendments play a 
positive role in chemical characteristics of the soil including increase in organic carbon, 
organic nitrogen, microbial biomass and increased enzymatic activity. The increase in soil 

porosity is related to decrease in soil bulk density. Dong et al. (2022) observed that the 
organic amendments increased soil porosity and available water amount and decreased 
bulk density y of soil. 

5. Conclusions 
The result of the present study indicated that rice hull and sawdust varied in their 

effectiveness on the soil characteristics. Rice hull and sawdust signi�icantly improved most 
of the soil parameters (except bulk density) in Gopalpur soil whereas in Ishwardi soil the 
organic carbon content remained unaffected after rice hull and sawdust application. Field 
experiment with crops is necessary to evaluate the effectiveness of organic amendments on 
improvement of saline soil for successful crop production.
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4. Discussion
In both Gopalpur and Ishwardi soils, the lowest organic carbon content was observed  

with control (0.99%) and the highest carbon was with the highest rate (9 t ha-1) of rice hull 
or sawdust application . Between the two soils the result was higher for Gopalpur soil than 
for Ishurdi which could be attributed to higher clay content, 27% of the former soil 
compared to the later soil, 13% clay (Fig. 1, Table 1).  The higher clay content might be a 
cause to adsorb more carbonaceous material in Gopalpur soil compared to Ishurdi soil. In 
general, the concentration of soil organic carbon is typically higher in soils with high clay 
content due to the enhanced soil aggregation and organic matter protection provided by 
clay minerals.  

Mon et al. (2024) and Linam et al. (2023) found a positive correlation between the 
addition of compost and soil organic carbon content.  Addition of both rice hull and sawdust 
resulted in increased available N content in both soils. In Gopalpur soil it accounted 28.6% 
and 22.2% increment for rice hull and sawdust, respectively over the unamended (control) 
soil whereas in Ishurdi soil the increments were 41.9% and 37.4%, respectively.  Rice hull 
contained more N (118 mg kg-1) than sawdust did (75 mg kg-1) which value (Table 1) could 
explain the result difference between the two soils. Rice hull and sawdust signi�icantly 
increased soil MBC showing 47.6% and 19.3, respectively in Ishurdi soil. The C:N ratio 
controls the activities of soil microbes. When C:N ratio is high microbial growth becomes 
high and much carbon is immobilized by soil microbes, principally bacteria. It becomes 
stable when C:N ratio comes down to 10:1 – 12:1. In the present study, total status of soil N 
was not measured. Because the research observed the changes in available nitrogen content 
due to the addition of organic amendments in saline soi. That’s why research didn’t conduct 
total N determination.

The result suggests that the organic matter from sawdust was more biodegradable than 
that from the rice hull possibly due to higher C:N ratio in sawdust. Compared to the 100% 
chemical nitrogen (CN) treatment, the use of organic amendments signi�icantly stimulated 
microbial growth and increased the activity of most carbon-degrading enzymes (Luan et al., 
2020). According to Lamptey et al. (2019), soil respiration increased by an average of 12% 
with amendment treatments compared to no amendments.

The decreased bulk density in soils might be due to increase in soil volume for addition 
of organics having low density (could be 0.5 g cc-1). The study of Aytenew and Bore (2020) 
showed application of organic amendments lower soil bulk density values by more than 5% 
versus sole urea fertilized soil and for each 1% increase inorganic matter, soil water holding 
capacity increased by up to 3.7%. Their study also stated that organic amendments play a 
positive role in chemical characteristics of the soil including increase in organic carbon, 
organic nitrogen, microbial biomass and increased enzymatic activity. The increase in soil 

porosity is related to decrease in soil bulk density. Dong et al. (2022) observed that the 
organic amendments increased soil porosity and available water amount and decreased 
bulk density y of soil. 

5. Conclusions 
The result of the present study indicated that rice hull and sawdust varied in their 

effectiveness on the soil characteristics. Rice hull and sawdust signi�icantly improved most 
of the soil parameters (except bulk density) in Gopalpur soil whereas in Ishwardi soil the 
organic carbon content remained unaffected after rice hull and sawdust application. Field 
experiment with crops is necessary to evaluate the effectiveness of organic amendments on 
improvement of saline soil for successful crop production.
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4. Discussion
In both Gopalpur and Ishwardi soils, the lowest organic carbon content was observed  

with control (0.99%) and the highest carbon was with the highest rate (9 t ha-1) of rice hull 
or sawdust application . Between the two soils the result was higher for Gopalpur soil than 
for Ishurdi which could be attributed to higher clay content, 27% of the former soil 
compared to the later soil, 13% clay (Fig. 1, Table 1).  The higher clay content might be a 
cause to adsorb more carbonaceous material in Gopalpur soil compared to Ishurdi soil. In 
general, the concentration of soil organic carbon is typically higher in soils with high clay 
content due to the enhanced soil aggregation and organic matter protection provided by 
clay minerals.  

Mon et al. (2024) and Linam et al. (2023) found a positive correlation between the 
addition of compost and soil organic carbon content.  Addition of both rice hull and sawdust 
resulted in increased available N content in both soils. In Gopalpur soil it accounted 28.6% 
and 22.2% increment for rice hull and sawdust, respectively over the unamended (control) 
soil whereas in Ishurdi soil the increments were 41.9% and 37.4%, respectively.  Rice hull 
contained more N (118 mg kg-1) than sawdust did (75 mg kg-1) which value (Table 1) could 
explain the result difference between the two soils. Rice hull and sawdust signi�icantly 
increased soil MBC showing 47.6% and 19.3, respectively in Ishurdi soil. The C:N ratio 
controls the activities of soil microbes. When C:N ratio is high microbial growth becomes 
high and much carbon is immobilized by soil microbes, principally bacteria. It becomes 
stable when C:N ratio comes down to 10:1 – 12:1. In the present study, total status of soil N 
was not measured. Because the research observed the changes in available nitrogen content 
due to the addition of organic amendments in saline soi. That’s why research didn’t conduct 
total N determination.

The result suggests that the organic matter from sawdust was more biodegradable than 
that from the rice hull possibly due to higher C:N ratio in sawdust. Compared to the 100% 
chemical nitrogen (CN) treatment, the use of organic amendments signi�icantly stimulated 
microbial growth and increased the activity of most carbon-degrading enzymes (Luan et al., 
2020). According to Lamptey et al. (2019), soil respiration increased by an average of 12% 
with amendment treatments compared to no amendments.

The decreased bulk density in soils might be due to increase in soil volume for addition 
of organics having low density (could be 0.5 g cc-1). The study of Aytenew and Bore (2020) 
showed application of organic amendments lower soil bulk density values by more than 5% 
versus sole urea fertilized soil and for each 1% increase inorganic matter, soil water holding 
capacity increased by up to 3.7%. Their study also stated that organic amendments play a 
positive role in chemical characteristics of the soil including increase in organic carbon, 
organic nitrogen, microbial biomass and increased enzymatic activity. The increase in soil 

porosity is related to decrease in soil bulk density. Dong et al. (2022) observed that the 
organic amendments increased soil porosity and available water amount and decreased 
bulk density y of soil. 

5. Conclusions 
The result of the present study indicated that rice hull and sawdust varied in their 

effectiveness on the soil characteristics. Rice hull and sawdust signi�icantly improved most 
of the soil parameters (except bulk density) in Gopalpur soil whereas in Ishwardi soil the 
organic carbon content remained unaffected after rice hull and sawdust application. Field 
experiment with crops is necessary to evaluate the effectiveness of organic amendments on 
improvement of saline soil for successful crop production.
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4. Discussion
In both Gopalpur and Ishwardi soils, the lowest organic carbon content was observed  

with control (0.99%) and the highest carbon was with the highest rate (9 t ha-1) of rice hull 
or sawdust application . Between the two soils the result was higher for Gopalpur soil than 
for Ishurdi which could be attributed to higher clay content, 27% of the former soil 
compared to the later soil, 13% clay (Fig. 1, Table 1).  The higher clay content might be a 
cause to adsorb more carbonaceous material in Gopalpur soil compared to Ishurdi soil. In 
general, the concentration of soil organic carbon is typically higher in soils with high clay 
content due to the enhanced soil aggregation and organic matter protection provided by 
clay minerals.  

Mon et al. (2024) and Linam et al. (2023) found a positive correlation between the 
addition of compost and soil organic carbon content.  Addition of both rice hull and sawdust 
resulted in increased available N content in both soils. In Gopalpur soil it accounted 28.6% 
and 22.2% increment for rice hull and sawdust, respectively over the unamended (control) 
soil whereas in Ishurdi soil the increments were 41.9% and 37.4%, respectively.  Rice hull 
contained more N (118 mg kg-1) than sawdust did (75 mg kg-1) which value (Table 1) could 
explain the result difference between the two soils. Rice hull and sawdust signi�icantly 
increased soil MBC showing 47.6% and 19.3, respectively in Ishurdi soil. The C:N ratio 
controls the activities of soil microbes. When C:N ratio is high microbial growth becomes 
high and much carbon is immobilized by soil microbes, principally bacteria. It becomes 
stable when C:N ratio comes down to 10:1 – 12:1. In the present study, total status of soil N 
was not measured. Because the research observed the changes in available nitrogen content 
due to the addition of organic amendments in saline soi. That’s why research didn’t conduct 
total N determination.

The result suggests that the organic matter from sawdust was more biodegradable than 
that from the rice hull possibly due to higher C:N ratio in sawdust. Compared to the 100% 
chemical nitrogen (CN) treatment, the use of organic amendments signi�icantly stimulated 
microbial growth and increased the activity of most carbon-degrading enzymes (Luan et al., 
2020). According to Lamptey et al. (2019), soil respiration increased by an average of 12% 
with amendment treatments compared to no amendments.

The decreased bulk density in soils might be due to increase in soil volume for addition 
of organics having low density (could be 0.5 g cc-1). The study of Aytenew and Bore (2020) 
showed application of organic amendments lower soil bulk density values by more than 5% 
versus sole urea fertilized soil and for each 1% increase inorganic matter, soil water holding 
capacity increased by up to 3.7%. Their study also stated that organic amendments play a 
positive role in chemical characteristics of the soil including increase in organic carbon, 
organic nitrogen, microbial biomass and increased enzymatic activity. The increase in soil 

porosity is related to decrease in soil bulk density. Dong et al. (2022) observed that the 
organic amendments increased soil porosity and available water amount and decreased 
bulk density y of soil. 

5. Conclusions 
The result of the present study indicated that rice hull and sawdust varied in their 

effectiveness on the soil characteristics. Rice hull and sawdust signi�icantly improved most 
of the soil parameters (except bulk density) in Gopalpur soil whereas in Ishwardi soil the 
organic carbon content remained unaffected after rice hull and sawdust application. Field 
experiment with crops is necessary to evaluate the effectiveness of organic amendments on 
improvement of saline soil for successful crop production.
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