
3.5 System productivity 
System productivity is considered as rice equivalent yield (REY). The REY in four crop 

patterns varied signi�icantly by nutrient treatment in pooled analysis (Table 5). The T4 
package which contained higher dose and cowdung as IPNS basis (16.23 t ha-1) recorded the 
greatest REY among all other packages. The REY in T3 and T2 were 15.47 and 14.99 t ha-1. The 
lowest REY was obtained from farmers business package T5 (12.63 t ha-1). Total productivity 
increased by 28.50%, 22.48%, 18.68% and 12.90% in T4, T3, T2 and T1 over T5, respectively. 
System productivity was observed higher with conjunctive use of higher rate of fertilizer and 
organic manure (CD). The results in the present study are in agreement with the �indings of 
other researchers who also attained maximum crop productivity by combined application of 
chemical fertilizers and manures (Yang et al., 2004; Ra�ique et al., 2012). As organic manure 
not only provides macro and micronutrients and also improves soil physical properties 
(Bhattacharyya et al., 2004) and soil microbial activities (Tiwari et al., 1998).

3.6 Production ef�iciency (PE) 
Production ef�iciency was in�luenced by nutrient treatment (Table 5). The T4 (47.73 kg-1 

ha-1 day-1) gave the maximum PE followed by T3 and T2. The lowest PE was recorded in T5 
(37.14 kg-1 ha-1 day-1). The IPNS with higher rate of nutrient treatment gave the greater PE due 
to higher REY. The result is agreement with the result of another research (Hossain at al., 
2016) who reported higher PE in IPNS treatment with poultry manure.

3.7 Cost and return analysis 
Nutrient packages attributed a remarkable impact on variable cost, gross return, gross 

margin and marginal bene�it cost ratio (MBCR) (Table 5). The variable cost, annual gross 
return and gross margin were considered for choosing suitable technology. In general, higher 
fertilizer doses treatment markedly enhanced the variable cost. Consequently, the T4 had 
higher variable cost (Tk. 62092 ha-1) due to higher cost of fertilizer and manure followed by T2 
(Tk. 49863 ha-1) and T3 (Tk. 43738 ha-1) while farmers fertilizer package (T5) recorded the 
lowest cost because of lower fertilizer inputs. Again, the T4 had higher gross return (Tk. 
342720 ha-1) due to higher crop productivity. The result is agreement with the �inding of 
another scientist (Hossain at al., 2016). The gross margin was the highest in T3 (Tk. 283347 
ha-1) indicating that manure in�luenced the cultivation cost and eventually the gross margin. 
Gross return and gross margin were also the lowest in farmers fertilizer package (T5). MBCR 
was higher in mineral fertilizer packages T3 (2.09) and T1 (2.11). 

3.8 Nutrient Uptake and Apparent Balance

3.8.1 Nitrogen uptake and apparent balance
The availability of N and its uptake and utilization by crops are closely related to 

productivity, but are controlled by numerous abiotic and biotic factors in the soil-plant system, 
including cultivar, fertilizer input, weather, pests and management of soil, crop residue, 

3.2 Effects of nutrient packages on mungbean 
      Nutrient packages in�luenced yield of mungbean (Table 4). The treatments T4 which 

included 25% higher NPK dose and IPNS packages was the best for seed yield of mungbean 
(1.26 t ha-1) among all other treatments.  The second highest yield was 1.16 under the 
treatments T3 while the lowest seed yield (0.88 t ha-1) was found in farmers’ practice 
treatment T5. Treatment T1 and T2 showed statistically different which were 0.99 and 1.08 t 
ha-1, respectively. The highest seed yield in the treatment T4 contributed by higher number of 
pods plant-1, number seed pod-1 and 1000-seed (data not shown). This might also be due to 
residual effect of organic manure in the succeeding crop. Tagoe et al. (2008) also found higher 
seed yield of soybean and cowpea with carbonized chicken manure. However, mungbean yield 
was low in four crop-based patterns. Lower seed yield might be due to environmental factors 
especially continuous rainfall at later stage which hampers pod picking as well as pest 
infestation (Flee beetle, Jasid and Thriphs) at the early and �lowering stage. Stover yield of 
mungbean resembled with the seed yield (Table 4). Consequently, stover yield was the highest 
in T4 and the lowest in T5. Tagoe et al. (2008) also found higher seed yield of soybean and 
cowpea with carbonized chicken manure.

3.3 Yield of T. aus rice 
In the Kharif-I season; T. aus was cultivated in four crop based cropping pattern. Normally 

farmers land remains fallow in the season. Grain and straw yields were found the maximum in 
T4 followed by T3 and T2 with the lowest in T5 (Table 4). Higher grain yields in organic manure 
amended and higher fertilizer treatments were mainly contributed by a greater number of 
tillers hill-1 and higher number of grains panicle-1. Higher grain yield in organic manure 
amended treatments were probably due to the residual effect of cowdung. 

3.4 Yield of T. aman rice 
In the Kharif-II season, T. Aman rice is the common crop in Bangladesh. Nutrient 

treatments had signi�icant impact on grain yield of rice (Table 4). In pooled data, similar to T. 
aus rice the T4 (3.77 t ha-1) gave the greatest grain yield followed by T3 (3.59 t ha-1). The 
farmers package T5 (2.99 t ha-1) showed the lowest grain yield of T. Aman rice. Higher fertilizer 
doses as well as organic amended treatments produced better yield components which 
eventually contributed to higher grain yield. It showed that organics applied to preceding crop 
left signi�icant quantity of nutrient for the succeeding crop. The residual effect of cowdung on 
grain yield of rice during rainy season was almost comparable and signi�icantly higher than 
inorganic indicating slow release of plant nutrient from manure. Hedge (1998) reported that 
organic source of nutrients applied to preceding crop can bene�it the succeeding crop to a 
great extent. The T4 (5.59 t ha-1) also recorded the highest straw yield among all other 
treatments. The T3 (5.46 t ha-1) and T2 (5.43 t ha-1) showed idential straw yield with the lowest 
in T5 (4.92 t ha-1). The T1 recorded 5.22 t ha-1 straw yield. 

irrigation, and drainage (Witt et al., 2000; Dobermann and White, 1999; Yadvinder-Singh et al., 
2005; Islam et al., 2018). From pooled data, in mustard, more than 60% of N uptake was 
removed by mustard stover (Table 6). However, total N uptake by mustard ranged from 120 to 
173 kg ha-1, while T4 (grain-56.10 kg ha-1, stover-116.26 kg ha-1) showed the highest N uptake 
followed by T3 (grain-53.11 kg ha-1, straw-105.96 kg ha-1) and the lowest in T5 (grain-44.13 kg 
ha-1, straw-76.15 kg ha-1). These results indicated that N uptake is resembled with crop 
productivity. Similar to mustard, total N uptake by mungbean was also the highest in T4 
(grain-39.69 kg ha-1, stover-38.08 kg ha-1) and the lowest in T5 (grain-27.72 kg ha-1, 
stover-32.96 kg ha-1). The result also revealed that N uptake by mungbean grain and straw was 
almost equal though grain N concentration was higher than that of mungbean stover. Lower 
seed yield of mungbean resulted to lower N uptake by mungbean grain. The T4 also showed the 
maximum N uptake both in T. Aus (grain-74.93 kg ha-1, straw-43.45 kg ha-1) and T. aman rice 
(grain-50.90 kg ha-1, straw-38.69 kg ha-1).

The T3 recorded second highest N uptake both in T. Aus (grain-73.31 kg ha-1, straw-43.04 kg 
ha-1) and T. aman rice (grain-48.47 kg ha-1, straw-37.13 kg ha-1). The lowest N uptake was 
obtained from farmer fertilizer package for both the rice crop. It is mentioned that T. aus 
removed more N than T. aman. The T. aus cultivar, BRRI dahn48 gave more crop yield than that 
of T. aman cultivar BRRI dhan57 resulted to higher N uptake. N uptake by grain in both rice is 
higher than that of straw. Nutrient treatments had an effect on system level grain, straw and total 
N uptake (Table 6). In system level, almost equal amount of N was removed by grain in all the 
treatments. The T4, which included 25% higher NPK as IPNS basis recorded greatest N uptake by 
grain, straw and system level than all other treatments. The T3 showed second highest N uptake 
and the lowest in T5 in system level in said parameters. The T4 showed the highest amount of N 
uptake for all component crops and system level total N uptake while the T5 recorded the lowest 
N uptake. However, the four crop pattern mustard-mungbean-T.aus-T. aman removed on an 
average 350 to 460 kg N ha-1 annually. Total N uptake in system level was greater in higher 
fertilizer rate and integrated nutrient managements, i.e., with conjunctive use of fertilizers and 
organic manures (Ra�ique et al., 2012). As organic manure not only provides stable supply of 
macro-and micronutrients (Kabeerathumma et al., 1993), but also improves soil physical 
properties (Bhattacharyya et al., 2004) and soil microbial activities (Tiwari et al., 1998).  

      Apparent N balance was calculated as the difference between N inputs and N outputs. 
Apparent N balance indicates that N variations were related primarily to applied N from 
different sources, crop N uptake and N losses. Annual system-level N input for T4 was greater 
than all other treatment (Table 7). Apparent N losses increased substantially with input N in 
sequence, demonstrating that N losses were proportional to the rate of fertilizer N. 
Considering non-symbiotic BNF of 40 kg ha-1 for rice crop, symbiotic BNF of 70% of the total N 
uptake by legume crops, and 30% N losses in the balance, the all-nutrient treatments had a 
negative N balance, which ranged from -65 to -74 kg ha-1. However, T1 and T5 showed more 
negative balance -74.15 and -73.55 kg ha-1 (Table 7).
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2. Materials and Methods

2.1 Site description and Soil & Seed Information
The experiment was conducted at farmer’s �ield of Gomastapur upazila under 

Chapainawabganj District from November 2018 to June 2019. The experimental �ield is 
located at 24°50’54.0” latitude and E- 88°26’35.6” longitude at a height of 22 m above the 
mean sea level. It belongs to the Agro Ecological Zone- 26 (High Barind Tract). The top soil 
texture was loam, initial soil having pH 5.5, Organic matter 1.69%, total N 0.10%, available P 
9.4 μg g-1, K 0.13 meq 100 g soil-1, available Ca 8.54 meq 100 g soil-1, Mg 3.10 meq 100 g soil-1 , 
S 5.35 μg g-1 ,B 1.23 μg g-1,Zn μg g-1 and Mn 6.1 μg g-1. The test crop was wheat Triticum aestivum 
cv. BARI Gom-30 for the study. Certi�ied seeds were collected from the Bangladesh Wheat and 
Maize Research Centre, Nashipur, Dinajpur. 

2.2 Treatments, experimental design and fertilization
Five different doses (treatments) of dolomite were applied along with 4 kg vermicompost 

(VC) decimal-1, incorporated into the soil in each treatment plot in the wheat experiments 
�ield. The treatments were as follows T1 (Control); T2 (0.5 t ha-1 dolomite); T3 (0.75 t ha-1 
dolomite); T4 (1.0 t ha-1 dolomite); T5 (1.25 t ha-1 dolomite). The dolomite material had 20% Ca 
and 10% Mg. The dolomite material was applied to the soil on 1 November 2018 and mixed 
well with soil by repeated ploughing by power tiller and country plough. Final land was 
prepared on 21 November, 2018.

       The experiment was laid out in a randomized complete block design with three 
replications. There were altogether 15 (5×3) unit plots (5m ×4 m). Inter-block and Inter-plot 
spacing were 1m and 0.7m, respectively. Fertilization was as N @ 880 g decimal-1 from urea, P 
@ 505 g decimel-1 from TSP, K @ 605 g decimel-1 from MoP, S @ 405 g decimal-1 from gypsum, 
Zn @ 13 g decimal-1 from zinc sulphate (heptahydrate) and B @ 6 g decimal-1 from boric acid.

Three irrigations were applied, the �irst irrigation after 18 days of sowing, second 
irrigation after 55 days of sowing at crown root initiation stage and the third after 75 days of 
sowing at heading stage. Weeding and pest control program were done when necessary. The 
crop was harvested at maturity after about three months of sowing (March 29, 2019). Ten 
plants from each plot were sampled randomly recording for yield parameters. Then plot wise 
weights of grain and straw were recorded.

2.3  Soil sampling and analysis
      Before setting up the experiment initial soil samples were collected randomly from 9 

different spots of the �ield from a depth of 0-15cm were taken using an auger. After harvest of 
wheat, the soil samples again were collected using an auger from each plot at a depth of 0-15 
cm. In both cases, the soil samples were left to dry naturally in a shaded area and then 

in the study area are becoming increasingly acidic, with many areas experiencing strongly 
acidic conditions. Soil pH is a key indicator of the soil environment and quality, as it regulates 
the availability of plant nutrients, crop yield, and crop quality. Most soils in Bangladesh exhibit 
a low to medium level of acidity due to high rainfall and leaching. The three primary types of 
acid soils found in Bangladesh include acid basin clay, acid sulfate soils, and brown hill soils 
(Alam, 2006).

In the northwest region of Bangladesh, soils are light-textured, low in organic matter, and 
strongly to moderately acidic, with pH ranging from 4.5 to 6.5. These soils also have low levels 
of available phosphorus (P), calcium (Ca), and magnesium (Mg). Aluminum toxicity in acid 
soils is another factor contributing to poor crop yields. The application of dolomite to acidic 
soils increases soil pH, reduces the toxicity of iron (Fe), aluminum (Al), and manganese (Mn), 
and enhances the availability of nitrogen (N), phosphorus (P), calcium (Ca), magnesium (Mg) 
(Khandakhar et al., 2004; Bodruzzaman, 2010; FRG, 2012) and microbial activity. In acid soils, 
dolomite application signi�icantly increases water-soluble nitrogen and �ixed ammonium.

Dolomite (CaCO3.MgCO3) is widely recognized as an effective amendment for soil acidity 
and organic matter is a material commonly recommended for the improvement of soil 
properties. The combined application of dolomite and organic matter may have positive 
impact on the improvement of soil health including of soil moisture status.  Although dolomite 
increases soil pH, but organic matter acts as a buffering agent controlling the detrimental 
effects of soil pH on crop production. Soil organic matter (OM) is a key factor in maintaining 
long-term soil fertility since it is the reservoir of metabolic energy, which drives soil biological 
processes involved in nutrient availability. A good soil should have at least 2.5% organic 
matter, but in Bangladesh most of the soils have less than 1.5%, and some soils contain even 
less than 1% organic matter (FRG, 2024).

Organic matter improves soil structure through aggregation, which positively in�luences 
soil properties such as tillage, crusting, water in�iltration, moisture retention, aeration, 
temperature, and root penetration (Datta and Hundal, 1984). Additionally, organic matter 
supplies plant nutrients, increases the soil's water-holding capacity, and mitigates the 
negative residual effects of fertilizers and pesticides (Padre et al., 2007). Soil pH is an 
important factor in determining whether the soil is acidic, alkaline, or neutral, which 
ultimately in�luences plant growth. Acidic soils are a signi�icant constraint on crop production 
due to their negative effects on soil fertility and productivity. In Bangladesh, the problem of 
soil acidi�ication has worsened over time, largely due to the removal of base materials from 
the topsoil. Therefore, this study was conducted in the acidic soils of Gomastapur Upazila, 
Chapainawabganj district, to assess the changes in soil properties resulting from the 
application of dolomite and vermicompost in wheat �ields, and to evaluate their effects on 
wheat yield and yield-contributing traits.

pulverized with a mortar and ground to attain a particle size capable of passing through a 2 
mm sieve. The initial soil samples were analyzed in SRDI laboratory as per standard methods. 
Soil samples were analysed for pH by glass-electrode pH meter maintaining 1:2.5 soil-water 
ratio (Jackson, 1962), organic matter by wet oxidation method (Walkley and Black, 1934), the 
total N content was determined by micro-kjeldahl method (Kjeldahl, 1883), the available P 
was determined by developing blue color absorbance with ammonium molybdate-ascorbic 
acid solution and measuring the color by Spectrophotometer at 890 nm wavelength (Bray and 
Kurtz’s, 1945), the S content in the extract was determined turbidimetrically and the turbid 
was measured by spectrophotometer at 535 nm wavelengths (Fox et al., 1964), exchangeable 
K content was determined by ammonium acetate extraction method using a �lame 
photometer (Schollenberger & Simon, 1945) and exchangeable Ca and Mg content were 
determined by extraction with 1M ammonium acetate  by atomic absorption 
spectrophotometer (Schollenberger & Simon, 1945), available B was extracted by hot 
water-0.02M CaCl2 solution (1:2), the extractable B was determined by spectrophotometer 
following azomethine-H method (Keren, 1996), available Zn, and Mn were extracted by 0.05M 
DTPA solution (pH 7.3) maintaining 1:2 soil-extractant ratio, the extracted level was 
measured by atomic absorption spectrophotometer (Lindsay and Norvell, 1978). 

2.4 Statistical analysis
The data were analyzed statistically by F-test to examine whether the treatment effects 

were signi�icant or not. The mean comparisons of the treatments were evaluated by LSD 
(Least signi�icant Difference Test) if the treatments were signi�icant. The analysis of variance 
(ANOVA) for different parameters was done by computer using “Statistix-10” software 
program.

3. Results and Discussion

3.1  Effects of dolomite and vermicompost on changes of Soil properties 
The changes in pH, P, Ca and Mg content in soil markedly varied after the harvest of wheat. 

The pH values, P, Ca and Mg availability of the post harvest soils in different treatments of 
wheat increased steadily with increasing rates of dolomite application (Table 1). The pH of the 
initial soil was 5.5 which increased to 5.6, 5.9, 6.3, 6.9 and 6.6 T1, T2, T3, T4 and T5   respectively. 
The increased in soil pH was due to available of Ca and Mg in soils. The initial value of available 
phosphorus in the soil was 9.4 μg g-1 soil and the post harvest soils had the values 21.98, 25.37, 
26.68, 50.10 and 40.81 μg g-1 soils in T1, T2, T3, T4 and T5   respectively.  Dolomite application 
increased the soil pH which helped the release of �ixed P from the oxides and hydroxides of Fe 
and Al thus increased the P availability in soils. The available Ca of the initial soil was 7.34 meq 
100 g soil-1 which increased to 7.24, 7.71, 8.57, 9.57 and 8.68 meq 100 g soil-1 in T1, T2, T3, T4 and 
T5   respectively. The dolomite material used as dolomite (CaCO3.MgCO3), which on dissolution 
released a large amount of Ca & Mg and thus the available of Ca increased in post harvest soils. 
The available Mg of the initial soil was 3.10 meq 100g soil-1 which decreased to 2.45, 2.66, 2.96 
and increased 3.40, 3.66 meq 100 g soil-1 in T1, T2, T3, T4 and T5 respectively.

ABSTRACT
A �ield experiment was conducted during 2018 - 2019 to evaluate the combined effects of 

dolomite and vermicompost on soil properties, growth traits, and the yield of wheat (BARI 
Gom-30) grown in the High Barind Tract in the Amnura soil series of Gomastapur, 
Chapainawabganj. The experiment included �ive treatments involving application of 
dolomite (CaCO₃·MgCO₃) and incorporation of 4 kg decimal-1 of vermicompost in soil for each 
plot. Data on yield and yield components were recorded during crop's growth stages and at 
harvest. Post-harvest soil samples were analyzed for pH, organic matter (OM), and different 
macro and micronutrients. Application of varying doses of dolomite combined with 
vermicompost increased soil pH by 0.1-1.4 units and enhanced the availability of plant 
nutrients such as P, Ca, and Mg. Grain yield of wheat was positively correlated with soil pH 
and available P in soils after harvest. Plant height, tillers per hill, spike length, grains per 
spike, 1000-grain weight, and grain yield were signi�icantly in�luenced by dolomite 
application. Treatment T4 (1.0 t dolomite ha⁻¹) produced the signi�icantly highest grain yield 
of 5.8 t ha-1 compared to the treatments T1, T2, T3, and T5. Total uptake of P, K, and S increased 
with application of dolomite and vermicompost, which was strongly associated with the 
increased wheat yields. The results demonstrate that application of vermicompost and 
dolomite not only improves soil health and also supports wheat productivity and promotes 
microbial activity in soil. The combination of dolomite and vermicompost considering 1 t 
ha⁻¹ each appears to be optimal for achieving the desired soil pH (6.5), enhancing nutrient 
availability, and increasing wheat yield.

Keywords: Barind Tract, Acid soil, Dolomite, Vermicompost, Wheat

1. Introduction
In acid soils, low phosphorus (P) availability and iron (Fe) toxicity are considered major 

yield-limiting factors for crop production, particularly in the Barind soils of Bangladesh. Soils 
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3.5 System productivity 
System productivity is considered as rice equivalent yield (REY). The REY in four crop 

patterns varied signi�icantly by nutrient treatment in pooled analysis (Table 5). The T4 
package which contained higher dose and cowdung as IPNS basis (16.23 t ha-1) recorded the 
greatest REY among all other packages. The REY in T3 and T2 were 15.47 and 14.99 t ha-1. The 
lowest REY was obtained from farmers business package T5 (12.63 t ha-1). Total productivity 
increased by 28.50%, 22.48%, 18.68% and 12.90% in T4, T3, T2 and T1 over T5, respectively. 
System productivity was observed higher with conjunctive use of higher rate of fertilizer and 
organic manure (CD). The results in the present study are in agreement with the �indings of 
other researchers who also attained maximum crop productivity by combined application of 
chemical fertilizers and manures (Yang et al., 2004; Ra�ique et al., 2012). As organic manure 
not only provides macro and micronutrients and also improves soil physical properties 
(Bhattacharyya et al., 2004) and soil microbial activities (Tiwari et al., 1998).

3.6 Production ef�iciency (PE) 
Production ef�iciency was in�luenced by nutrient treatment (Table 5). The T4 (47.73 kg-1 

ha-1 day-1) gave the maximum PE followed by T3 and T2. The lowest PE was recorded in T5 
(37.14 kg-1 ha-1 day-1). The IPNS with higher rate of nutrient treatment gave the greater PE due 
to higher REY. The result is agreement with the result of another research (Hossain at al., 
2016) who reported higher PE in IPNS treatment with poultry manure.

3.7 Cost and return analysis 
Nutrient packages attributed a remarkable impact on variable cost, gross return, gross 

margin and marginal bene�it cost ratio (MBCR) (Table 5). The variable cost, annual gross 
return and gross margin were considered for choosing suitable technology. In general, higher 
fertilizer doses treatment markedly enhanced the variable cost. Consequently, the T4 had 
higher variable cost (Tk. 62092 ha-1) due to higher cost of fertilizer and manure followed by T2 
(Tk. 49863 ha-1) and T3 (Tk. 43738 ha-1) while farmers fertilizer package (T5) recorded the 
lowest cost because of lower fertilizer inputs. Again, the T4 had higher gross return (Tk. 
342720 ha-1) due to higher crop productivity. The result is agreement with the �inding of 
another scientist (Hossain at al., 2016). The gross margin was the highest in T3 (Tk. 283347 
ha-1) indicating that manure in�luenced the cultivation cost and eventually the gross margin. 
Gross return and gross margin were also the lowest in farmers fertilizer package (T5). MBCR 
was higher in mineral fertilizer packages T3 (2.09) and T1 (2.11). 

3.8 Nutrient Uptake and Apparent Balance

3.8.1 Nitrogen uptake and apparent balance
The availability of N and its uptake and utilization by crops are closely related to 

productivity, but are controlled by numerous abiotic and biotic factors in the soil-plant system, 
including cultivar, fertilizer input, weather, pests and management of soil, crop residue, 

3.2 Effects of nutrient packages on mungbean 
      Nutrient packages in�luenced yield of mungbean (Table 4). The treatments T4 which 

included 25% higher NPK dose and IPNS packages was the best for seed yield of mungbean 
(1.26 t ha-1) among all other treatments.  The second highest yield was 1.16 under the 
treatments T3 while the lowest seed yield (0.88 t ha-1) was found in farmers’ practice 
treatment T5. Treatment T1 and T2 showed statistically different which were 0.99 and 1.08 t 
ha-1, respectively. The highest seed yield in the treatment T4 contributed by higher number of 
pods plant-1, number seed pod-1 and 1000-seed (data not shown). This might also be due to 
residual effect of organic manure in the succeeding crop. Tagoe et al. (2008) also found higher 
seed yield of soybean and cowpea with carbonized chicken manure. However, mungbean yield 
was low in four crop-based patterns. Lower seed yield might be due to environmental factors 
especially continuous rainfall at later stage which hampers pod picking as well as pest 
infestation (Flee beetle, Jasid and Thriphs) at the early and �lowering stage. Stover yield of 
mungbean resembled with the seed yield (Table 4). Consequently, stover yield was the highest 
in T4 and the lowest in T5. Tagoe et al. (2008) also found higher seed yield of soybean and 
cowpea with carbonized chicken manure.

3.3 Yield of T. aus rice 
In the Kharif-I season; T. aus was cultivated in four crop based cropping pattern. Normally 

farmers land remains fallow in the season. Grain and straw yields were found the maximum in 
T4 followed by T3 and T2 with the lowest in T5 (Table 4). Higher grain yields in organic manure 
amended and higher fertilizer treatments were mainly contributed by a greater number of 
tillers hill-1 and higher number of grains panicle-1. Higher grain yield in organic manure 
amended treatments were probably due to the residual effect of cowdung. 

3.4 Yield of T. aman rice 
In the Kharif-II season, T. Aman rice is the common crop in Bangladesh. Nutrient 

treatments had signi�icant impact on grain yield of rice (Table 4). In pooled data, similar to T. 
aus rice the T4 (3.77 t ha-1) gave the greatest grain yield followed by T3 (3.59 t ha-1). The 
farmers package T5 (2.99 t ha-1) showed the lowest grain yield of T. Aman rice. Higher fertilizer 
doses as well as organic amended treatments produced better yield components which 
eventually contributed to higher grain yield. It showed that organics applied to preceding crop 
left signi�icant quantity of nutrient for the succeeding crop. The residual effect of cowdung on 
grain yield of rice during rainy season was almost comparable and signi�icantly higher than 
inorganic indicating slow release of plant nutrient from manure. Hedge (1998) reported that 
organic source of nutrients applied to preceding crop can bene�it the succeeding crop to a 
great extent. The T4 (5.59 t ha-1) also recorded the highest straw yield among all other 
treatments. The T3 (5.46 t ha-1) and T2 (5.43 t ha-1) showed idential straw yield with the lowest 
in T5 (4.92 t ha-1). The T1 recorded 5.22 t ha-1 straw yield. 

irrigation, and drainage (Witt et al., 2000; Dobermann and White, 1999; Yadvinder-Singh et al., 
2005; Islam et al., 2018). From pooled data, in mustard, more than 60% of N uptake was 
removed by mustard stover (Table 6). However, total N uptake by mustard ranged from 120 to 
173 kg ha-1, while T4 (grain-56.10 kg ha-1, stover-116.26 kg ha-1) showed the highest N uptake 
followed by T3 (grain-53.11 kg ha-1, straw-105.96 kg ha-1) and the lowest in T5 (grain-44.13 kg 
ha-1, straw-76.15 kg ha-1). These results indicated that N uptake is resembled with crop 
productivity. Similar to mustard, total N uptake by mungbean was also the highest in T4 
(grain-39.69 kg ha-1, stover-38.08 kg ha-1) and the lowest in T5 (grain-27.72 kg ha-1, 
stover-32.96 kg ha-1). The result also revealed that N uptake by mungbean grain and straw was 
almost equal though grain N concentration was higher than that of mungbean stover. Lower 
seed yield of mungbean resulted to lower N uptake by mungbean grain. The T4 also showed the 
maximum N uptake both in T. Aus (grain-74.93 kg ha-1, straw-43.45 kg ha-1) and T. aman rice 
(grain-50.90 kg ha-1, straw-38.69 kg ha-1).

The T3 recorded second highest N uptake both in T. Aus (grain-73.31 kg ha-1, straw-43.04 kg 
ha-1) and T. aman rice (grain-48.47 kg ha-1, straw-37.13 kg ha-1). The lowest N uptake was 
obtained from farmer fertilizer package for both the rice crop. It is mentioned that T. aus 
removed more N than T. aman. The T. aus cultivar, BRRI dahn48 gave more crop yield than that 
of T. aman cultivar BRRI dhan57 resulted to higher N uptake. N uptake by grain in both rice is 
higher than that of straw. Nutrient treatments had an effect on system level grain, straw and total 
N uptake (Table 6). In system level, almost equal amount of N was removed by grain in all the 
treatments. The T4, which included 25% higher NPK as IPNS basis recorded greatest N uptake by 
grain, straw and system level than all other treatments. The T3 showed second highest N uptake 
and the lowest in T5 in system level in said parameters. The T4 showed the highest amount of N 
uptake for all component crops and system level total N uptake while the T5 recorded the lowest 
N uptake. However, the four crop pattern mustard-mungbean-T.aus-T. aman removed on an 
average 350 to 460 kg N ha-1 annually. Total N uptake in system level was greater in higher 
fertilizer rate and integrated nutrient managements, i.e., with conjunctive use of fertilizers and 
organic manures (Ra�ique et al., 2012). As organic manure not only provides stable supply of 
macro-and micronutrients (Kabeerathumma et al., 1993), but also improves soil physical 
properties (Bhattacharyya et al., 2004) and soil microbial activities (Tiwari et al., 1998).  

      Apparent N balance was calculated as the difference between N inputs and N outputs. 
Apparent N balance indicates that N variations were related primarily to applied N from 
different sources, crop N uptake and N losses. Annual system-level N input for T4 was greater 
than all other treatment (Table 7). Apparent N losses increased substantially with input N in 
sequence, demonstrating that N losses were proportional to the rate of fertilizer N. 
Considering non-symbiotic BNF of 40 kg ha-1 for rice crop, symbiotic BNF of 70% of the total N 
uptake by legume crops, and 30% N losses in the balance, the all-nutrient treatments had a 
negative N balance, which ranged from -65 to -74 kg ha-1. However, T1 and T5 showed more 
negative balance -74.15 and -73.55 kg ha-1 (Table 7).

2. Materials and Methods

2.1 Site description and Soil & Seed Information
The experiment was conducted at farmer’s �ield of Gomastapur upazila under 

Chapainawabganj District from November 2018 to June 2019. The experimental �ield is 
located at 24°50’54.0” latitude and E- 88°26’35.6” longitude at a height of 22 m above the 
mean sea level. It belongs to the Agro Ecological Zone- 26 (High Barind Tract). The top soil 
texture was loam, initial soil having pH 5.5, Organic matter 1.69%, total N 0.10%, available P 
9.4 μg g-1, K 0.13 meq 100 g soil-1, available Ca 8.54 meq 100 g soil-1, Mg 3.10 meq 100 g soil-1 , 
S 5.35 μg g-1 ,B 1.23 μg g-1,Zn μg g-1 and Mn 6.1 μg g-1. The test crop was wheat Triticum aestivum 
cv. BARI Gom-30 for the study. Certi�ied seeds were collected from the Bangladesh Wheat and 
Maize Research Centre, Nashipur, Dinajpur. 

2.2 Treatments, experimental design and fertilization
Five different doses (treatments) of dolomite were applied along with 4 kg vermicompost 

(VC) decimal-1, incorporated into the soil in each treatment plot in the wheat experiments 
�ield. The treatments were as follows T1 (Control); T2 (0.5 t ha-1 dolomite); T3 (0.75 t ha-1 
dolomite); T4 (1.0 t ha-1 dolomite); T5 (1.25 t ha-1 dolomite). The dolomite material had 20% Ca 
and 10% Mg. The dolomite material was applied to the soil on 1 November 2018 and mixed 
well with soil by repeated ploughing by power tiller and country plough. Final land was 
prepared on 21 November, 2018.

       The experiment was laid out in a randomized complete block design with three 
replications. There were altogether 15 (5×3) unit plots (5m ×4 m). Inter-block and Inter-plot 
spacing were 1m and 0.7m, respectively. Fertilization was as N @ 880 g decimal-1 from urea, P 
@ 505 g decimel-1 from TSP, K @ 605 g decimel-1 from MoP, S @ 405 g decimal-1 from gypsum, 
Zn @ 13 g decimal-1 from zinc sulphate (heptahydrate) and B @ 6 g decimal-1 from boric acid.

Three irrigations were applied, the �irst irrigation after 18 days of sowing, second 
irrigation after 55 days of sowing at crown root initiation stage and the third after 75 days of 
sowing at heading stage. Weeding and pest control program were done when necessary. The 
crop was harvested at maturity after about three months of sowing (March 29, 2019). Ten 
plants from each plot were sampled randomly recording for yield parameters. Then plot wise 
weights of grain and straw were recorded.

2.3  Soil sampling and analysis
      Before setting up the experiment initial soil samples were collected randomly from 9 

different spots of the �ield from a depth of 0-15cm were taken using an auger. After harvest of 
wheat, the soil samples again were collected using an auger from each plot at a depth of 0-15 
cm. In both cases, the soil samples were left to dry naturally in a shaded area and then 

in the study area are becoming increasingly acidic, with many areas experiencing strongly 
acidic conditions. Soil pH is a key indicator of the soil environment and quality, as it regulates 
the availability of plant nutrients, crop yield, and crop quality. Most soils in Bangladesh exhibit 
a low to medium level of acidity due to high rainfall and leaching. The three primary types of 
acid soils found in Bangladesh include acid basin clay, acid sulfate soils, and brown hill soils 
(Alam, 2006).

In the northwest region of Bangladesh, soils are light-textured, low in organic matter, and 
strongly to moderately acidic, with pH ranging from 4.5 to 6.5. These soils also have low levels 
of available phosphorus (P), calcium (Ca), and magnesium (Mg). Aluminum toxicity in acid 
soils is another factor contributing to poor crop yields. The application of dolomite to acidic 
soils increases soil pH, reduces the toxicity of iron (Fe), aluminum (Al), and manganese (Mn), 
and enhances the availability of nitrogen (N), phosphorus (P), calcium (Ca), magnesium (Mg) 
(Khandakhar et al., 2004; Bodruzzaman, 2010; FRG, 2012) and microbial activity. In acid soils, 
dolomite application signi�icantly increases water-soluble nitrogen and �ixed ammonium.

Dolomite (CaCO3.MgCO3) is widely recognized as an effective amendment for soil acidity 
and organic matter is a material commonly recommended for the improvement of soil 
properties. The combined application of dolomite and organic matter may have positive 
impact on the improvement of soil health including of soil moisture status.  Although dolomite 
increases soil pH, but organic matter acts as a buffering agent controlling the detrimental 
effects of soil pH on crop production. Soil organic matter (OM) is a key factor in maintaining 
long-term soil fertility since it is the reservoir of metabolic energy, which drives soil biological 
processes involved in nutrient availability. A good soil should have at least 2.5% organic 
matter, but in Bangladesh most of the soils have less than 1.5%, and some soils contain even 
less than 1% organic matter (FRG, 2024).

Organic matter improves soil structure through aggregation, which positively in�luences 
soil properties such as tillage, crusting, water in�iltration, moisture retention, aeration, 
temperature, and root penetration (Datta and Hundal, 1984). Additionally, organic matter 
supplies plant nutrients, increases the soil's water-holding capacity, and mitigates the 
negative residual effects of fertilizers and pesticides (Padre et al., 2007). Soil pH is an 
important factor in determining whether the soil is acidic, alkaline, or neutral, which 
ultimately in�luences plant growth. Acidic soils are a signi�icant constraint on crop production 
due to their negative effects on soil fertility and productivity. In Bangladesh, the problem of 
soil acidi�ication has worsened over time, largely due to the removal of base materials from 
the topsoil. Therefore, this study was conducted in the acidic soils of Gomastapur Upazila, 
Chapainawabganj district, to assess the changes in soil properties resulting from the 
application of dolomite and vermicompost in wheat �ields, and to evaluate their effects on 
wheat yield and yield-contributing traits.

M.N. Islam et al.

pulverized with a mortar and ground to attain a particle size capable of passing through a 2 
mm sieve. The initial soil samples were analyzed in SRDI laboratory as per standard methods. 
Soil samples were analysed for pH by glass-electrode pH meter maintaining 1:2.5 soil-water 
ratio (Jackson, 1962), organic matter by wet oxidation method (Walkley and Black, 1934), the 
total N content was determined by micro-kjeldahl method (Kjeldahl, 1883), the available P 
was determined by developing blue color absorbance with ammonium molybdate-ascorbic 
acid solution and measuring the color by Spectrophotometer at 890 nm wavelength (Bray and 
Kurtz’s, 1945), the S content in the extract was determined turbidimetrically and the turbid 
was measured by spectrophotometer at 535 nm wavelengths (Fox et al., 1964), exchangeable 
K content was determined by ammonium acetate extraction method using a �lame 
photometer (Schollenberger & Simon, 1945) and exchangeable Ca and Mg content were 
determined by extraction with 1M ammonium acetate  by atomic absorption 
spectrophotometer (Schollenberger & Simon, 1945), available B was extracted by hot 
water-0.02M CaCl2 solution (1:2), the extractable B was determined by spectrophotometer 
following azomethine-H method (Keren, 1996), available Zn, and Mn were extracted by 0.05M 
DTPA solution (pH 7.3) maintaining 1:2 soil-extractant ratio, the extracted level was 
measured by atomic absorption spectrophotometer (Lindsay and Norvell, 1978). 

2.4 Statistical analysis
The data were analyzed statistically by F-test to examine whether the treatment effects 

were signi�icant or not. The mean comparisons of the treatments were evaluated by LSD 
(Least signi�icant Difference Test) if the treatments were signi�icant. The analysis of variance 
(ANOVA) for different parameters was done by computer using “Statistix-10” software 
program.

3. Results and Discussion

3.1  Effects of dolomite and vermicompost on changes of Soil properties 
The changes in pH, P, Ca and Mg content in soil markedly varied after the harvest of wheat. 

The pH values, P, Ca and Mg availability of the post harvest soils in different treatments of 
wheat increased steadily with increasing rates of dolomite application (Table 1). The pH of the 
initial soil was 5.5 which increased to 5.6, 5.9, 6.3, 6.9 and 6.6 T1, T2, T3, T4 and T5   respectively. 
The increased in soil pH was due to available of Ca and Mg in soils. The initial value of available 
phosphorus in the soil was 9.4 μg g-1 soil and the post harvest soils had the values 21.98, 25.37, 
26.68, 50.10 and 40.81 μg g-1 soils in T1, T2, T3, T4 and T5   respectively.  Dolomite application 
increased the soil pH which helped the release of �ixed P from the oxides and hydroxides of Fe 
and Al thus increased the P availability in soils. The available Ca of the initial soil was 7.34 meq 
100 g soil-1 which increased to 7.24, 7.71, 8.57, 9.57 and 8.68 meq 100 g soil-1 in T1, T2, T3, T4 and 
T5   respectively. The dolomite material used as dolomite (CaCO3.MgCO3), which on dissolution 
released a large amount of Ca & Mg and thus the available of Ca increased in post harvest soils. 
The available Mg of the initial soil was 3.10 meq 100g soil-1 which decreased to 2.45, 2.66, 2.96 
and increased 3.40, 3.66 meq 100 g soil-1 in T1, T2, T3, T4 and T5 respectively.

ABSTRACT
A �ield experiment was conducted during 2018 - 2019 to evaluate the combined effects of 

dolomite and vermicompost on soil properties, growth traits, and the yield of wheat (BARI 
Gom-30) grown in the High Barind Tract in the Amnura soil series of Gomastapur, 
Chapainawabganj. The experiment included �ive treatments involving application of 
dolomite (CaCO₃·MgCO₃) and incorporation of 4 kg decimal-1 of vermicompost in soil for each 
plot. Data on yield and yield components were recorded during crop's growth stages and at 
harvest. Post-harvest soil samples were analyzed for pH, organic matter (OM), and different 
macro and micronutrients. Application of varying doses of dolomite combined with 
vermicompost increased soil pH by 0.1-1.4 units and enhanced the availability of plant 
nutrients such as P, Ca, and Mg. Grain yield of wheat was positively correlated with soil pH 
and available P in soils after harvest. Plant height, tillers per hill, spike length, grains per 
spike, 1000-grain weight, and grain yield were signi�icantly in�luenced by dolomite 
application. Treatment T4 (1.0 t dolomite ha⁻¹) produced the signi�icantly highest grain yield 
of 5.8 t ha-1 compared to the treatments T1, T2, T3, and T5. Total uptake of P, K, and S increased 
with application of dolomite and vermicompost, which was strongly associated with the 
increased wheat yields. The results demonstrate that application of vermicompost and 
dolomite not only improves soil health and also supports wheat productivity and promotes 
microbial activity in soil. The combination of dolomite and vermicompost considering 1 t 
ha⁻¹ each appears to be optimal for achieving the desired soil pH (6.5), enhancing nutrient 
availability, and increasing wheat yield.

Keywords: Barind Tract, Acid soil, Dolomite, Vermicompost, Wheat

1. Introduction
In acid soils, low phosphorus (P) availability and iron (Fe) toxicity are considered major 

yield-limiting factors for crop production, particularly in the Barind soils of Bangladesh. Soils 
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3.5 System productivity 
System productivity is considered as rice equivalent yield (REY). The REY in four crop 

patterns varied signi�icantly by nutrient treatment in pooled analysis (Table 5). The T4 
package which contained higher dose and cowdung as IPNS basis (16.23 t ha-1) recorded the 
greatest REY among all other packages. The REY in T3 and T2 were 15.47 and 14.99 t ha-1. The 
lowest REY was obtained from farmers business package T5 (12.63 t ha-1). Total productivity 
increased by 28.50%, 22.48%, 18.68% and 12.90% in T4, T3, T2 and T1 over T5, respectively. 
System productivity was observed higher with conjunctive use of higher rate of fertilizer and 
organic manure (CD). The results in the present study are in agreement with the �indings of 
other researchers who also attained maximum crop productivity by combined application of 
chemical fertilizers and manures (Yang et al., 2004; Ra�ique et al., 2012). As organic manure 
not only provides macro and micronutrients and also improves soil physical properties 
(Bhattacharyya et al., 2004) and soil microbial activities (Tiwari et al., 1998).

3.6 Production ef�iciency (PE) 
Production ef�iciency was in�luenced by nutrient treatment (Table 5). The T4 (47.73 kg-1 

ha-1 day-1) gave the maximum PE followed by T3 and T2. The lowest PE was recorded in T5 
(37.14 kg-1 ha-1 day-1). The IPNS with higher rate of nutrient treatment gave the greater PE due 
to higher REY. The result is agreement with the result of another research (Hossain at al., 
2016) who reported higher PE in IPNS treatment with poultry manure.

3.7 Cost and return analysis 
Nutrient packages attributed a remarkable impact on variable cost, gross return, gross 

margin and marginal bene�it cost ratio (MBCR) (Table 5). The variable cost, annual gross 
return and gross margin were considered for choosing suitable technology. In general, higher 
fertilizer doses treatment markedly enhanced the variable cost. Consequently, the T4 had 
higher variable cost (Tk. 62092 ha-1) due to higher cost of fertilizer and manure followed by T2 
(Tk. 49863 ha-1) and T3 (Tk. 43738 ha-1) while farmers fertilizer package (T5) recorded the 
lowest cost because of lower fertilizer inputs. Again, the T4 had higher gross return (Tk. 
342720 ha-1) due to higher crop productivity. The result is agreement with the �inding of 
another scientist (Hossain at al., 2016). The gross margin was the highest in T3 (Tk. 283347 
ha-1) indicating that manure in�luenced the cultivation cost and eventually the gross margin. 
Gross return and gross margin were also the lowest in farmers fertilizer package (T5). MBCR 
was higher in mineral fertilizer packages T3 (2.09) and T1 (2.11). 

3.8 Nutrient Uptake and Apparent Balance

3.8.1 Nitrogen uptake and apparent balance
The availability of N and its uptake and utilization by crops are closely related to 

productivity, but are controlled by numerous abiotic and biotic factors in the soil-plant system, 
including cultivar, fertilizer input, weather, pests and management of soil, crop residue, 

3.2 Effects of nutrient packages on mungbean 
      Nutrient packages in�luenced yield of mungbean (Table 4). The treatments T4 which 

included 25% higher NPK dose and IPNS packages was the best for seed yield of mungbean 
(1.26 t ha-1) among all other treatments.  The second highest yield was 1.16 under the 
treatments T3 while the lowest seed yield (0.88 t ha-1) was found in farmers’ practice 
treatment T5. Treatment T1 and T2 showed statistically different which were 0.99 and 1.08 t 
ha-1, respectively. The highest seed yield in the treatment T4 contributed by higher number of 
pods plant-1, number seed pod-1 and 1000-seed (data not shown). This might also be due to 
residual effect of organic manure in the succeeding crop. Tagoe et al. (2008) also found higher 
seed yield of soybean and cowpea with carbonized chicken manure. However, mungbean yield 
was low in four crop-based patterns. Lower seed yield might be due to environmental factors 
especially continuous rainfall at later stage which hampers pod picking as well as pest 
infestation (Flee beetle, Jasid and Thriphs) at the early and �lowering stage. Stover yield of 
mungbean resembled with the seed yield (Table 4). Consequently, stover yield was the highest 
in T4 and the lowest in T5. Tagoe et al. (2008) also found higher seed yield of soybean and 
cowpea with carbonized chicken manure.

3.3 Yield of T. aus rice 
In the Kharif-I season; T. aus was cultivated in four crop based cropping pattern. Normally 

farmers land remains fallow in the season. Grain and straw yields were found the maximum in 
T4 followed by T3 and T2 with the lowest in T5 (Table 4). Higher grain yields in organic manure 
amended and higher fertilizer treatments were mainly contributed by a greater number of 
tillers hill-1 and higher number of grains panicle-1. Higher grain yield in organic manure 
amended treatments were probably due to the residual effect of cowdung. 

3.4 Yield of T. aman rice 
In the Kharif-II season, T. Aman rice is the common crop in Bangladesh. Nutrient 

treatments had signi�icant impact on grain yield of rice (Table 4). In pooled data, similar to T. 
aus rice the T4 (3.77 t ha-1) gave the greatest grain yield followed by T3 (3.59 t ha-1). The 
farmers package T5 (2.99 t ha-1) showed the lowest grain yield of T. Aman rice. Higher fertilizer 
doses as well as organic amended treatments produced better yield components which 
eventually contributed to higher grain yield. It showed that organics applied to preceding crop 
left signi�icant quantity of nutrient for the succeeding crop. The residual effect of cowdung on 
grain yield of rice during rainy season was almost comparable and signi�icantly higher than 
inorganic indicating slow release of plant nutrient from manure. Hedge (1998) reported that 
organic source of nutrients applied to preceding crop can bene�it the succeeding crop to a 
great extent. The T4 (5.59 t ha-1) also recorded the highest straw yield among all other 
treatments. The T3 (5.46 t ha-1) and T2 (5.43 t ha-1) showed idential straw yield with the lowest 
in T5 (4.92 t ha-1). The T1 recorded 5.22 t ha-1 straw yield. 

irrigation, and drainage (Witt et al., 2000; Dobermann and White, 1999; Yadvinder-Singh et al., 
2005; Islam et al., 2018). From pooled data, in mustard, more than 60% of N uptake was 
removed by mustard stover (Table 6). However, total N uptake by mustard ranged from 120 to 
173 kg ha-1, while T4 (grain-56.10 kg ha-1, stover-116.26 kg ha-1) showed the highest N uptake 
followed by T3 (grain-53.11 kg ha-1, straw-105.96 kg ha-1) and the lowest in T5 (grain-44.13 kg 
ha-1, straw-76.15 kg ha-1). These results indicated that N uptake is resembled with crop 
productivity. Similar to mustard, total N uptake by mungbean was also the highest in T4 
(grain-39.69 kg ha-1, stover-38.08 kg ha-1) and the lowest in T5 (grain-27.72 kg ha-1, 
stover-32.96 kg ha-1). The result also revealed that N uptake by mungbean grain and straw was 
almost equal though grain N concentration was higher than that of mungbean stover. Lower 
seed yield of mungbean resulted to lower N uptake by mungbean grain. The T4 also showed the 
maximum N uptake both in T. Aus (grain-74.93 kg ha-1, straw-43.45 kg ha-1) and T. aman rice 
(grain-50.90 kg ha-1, straw-38.69 kg ha-1).

The T3 recorded second highest N uptake both in T. Aus (grain-73.31 kg ha-1, straw-43.04 kg 
ha-1) and T. aman rice (grain-48.47 kg ha-1, straw-37.13 kg ha-1). The lowest N uptake was 
obtained from farmer fertilizer package for both the rice crop. It is mentioned that T. aus 
removed more N than T. aman. The T. aus cultivar, BRRI dahn48 gave more crop yield than that 
of T. aman cultivar BRRI dhan57 resulted to higher N uptake. N uptake by grain in both rice is 
higher than that of straw. Nutrient treatments had an effect on system level grain, straw and total 
N uptake (Table 6). In system level, almost equal amount of N was removed by grain in all the 
treatments. The T4, which included 25% higher NPK as IPNS basis recorded greatest N uptake by 
grain, straw and system level than all other treatments. The T3 showed second highest N uptake 
and the lowest in T5 in system level in said parameters. The T4 showed the highest amount of N 
uptake for all component crops and system level total N uptake while the T5 recorded the lowest 
N uptake. However, the four crop pattern mustard-mungbean-T.aus-T. aman removed on an 
average 350 to 460 kg N ha-1 annually. Total N uptake in system level was greater in higher 
fertilizer rate and integrated nutrient managements, i.e., with conjunctive use of fertilizers and 
organic manures (Ra�ique et al., 2012). As organic manure not only provides stable supply of 
macro-and micronutrients (Kabeerathumma et al., 1993), but also improves soil physical 
properties (Bhattacharyya et al., 2004) and soil microbial activities (Tiwari et al., 1998).  

      Apparent N balance was calculated as the difference between N inputs and N outputs. 
Apparent N balance indicates that N variations were related primarily to applied N from 
different sources, crop N uptake and N losses. Annual system-level N input for T4 was greater 
than all other treatment (Table 7). Apparent N losses increased substantially with input N in 
sequence, demonstrating that N losses were proportional to the rate of fertilizer N. 
Considering non-symbiotic BNF of 40 kg ha-1 for rice crop, symbiotic BNF of 70% of the total N 
uptake by legume crops, and 30% N losses in the balance, the all-nutrient treatments had a 
negative N balance, which ranged from -65 to -74 kg ha-1. However, T1 and T5 showed more 
negative balance -74.15 and -73.55 kg ha-1 (Table 7).

2. Materials and Methods

2.1 Site description and Soil & Seed Information
The experiment was conducted at farmer’s �ield of Gomastapur upazila under 

Chapainawabganj District from November 2018 to June 2019. The experimental �ield is 
located at 24°50’54.0” latitude and E- 88°26’35.6” longitude at a height of 22 m above the 
mean sea level. It belongs to the Agro Ecological Zone- 26 (High Barind Tract). The top soil 
texture was loam, initial soil having pH 5.5, Organic matter 1.69%, total N 0.10%, available P 
9.4 μg g-1, K 0.13 meq 100 g soil-1, available Ca 8.54 meq 100 g soil-1, Mg 3.10 meq 100 g soil-1 , 
S 5.35 μg g-1 ,B 1.23 μg g-1,Zn μg g-1 and Mn 6.1 μg g-1. The test crop was wheat Triticum aestivum 
cv. BARI Gom-30 for the study. Certi�ied seeds were collected from the Bangladesh Wheat and 
Maize Research Centre, Nashipur, Dinajpur. 

2.2 Treatments, experimental design and fertilization
Five different doses (treatments) of dolomite were applied along with 4 kg vermicompost 

(VC) decimal-1, incorporated into the soil in each treatment plot in the wheat experiments 
�ield. The treatments were as follows T1 (Control); T2 (0.5 t ha-1 dolomite); T3 (0.75 t ha-1 
dolomite); T4 (1.0 t ha-1 dolomite); T5 (1.25 t ha-1 dolomite). The dolomite material had 20% Ca 
and 10% Mg. The dolomite material was applied to the soil on 1 November 2018 and mixed 
well with soil by repeated ploughing by power tiller and country plough. Final land was 
prepared on 21 November, 2018.

       The experiment was laid out in a randomized complete block design with three 
replications. There were altogether 15 (5×3) unit plots (5m ×4 m). Inter-block and Inter-plot 
spacing were 1m and 0.7m, respectively. Fertilization was as N @ 880 g decimal-1 from urea, P 
@ 505 g decimel-1 from TSP, K @ 605 g decimel-1 from MoP, S @ 405 g decimal-1 from gypsum, 
Zn @ 13 g decimal-1 from zinc sulphate (heptahydrate) and B @ 6 g decimal-1 from boric acid.

Three irrigations were applied, the �irst irrigation after 18 days of sowing, second 
irrigation after 55 days of sowing at crown root initiation stage and the third after 75 days of 
sowing at heading stage. Weeding and pest control program were done when necessary. The 
crop was harvested at maturity after about three months of sowing (March 29, 2019). Ten 
plants from each plot were sampled randomly recording for yield parameters. Then plot wise 
weights of grain and straw were recorded.

2.3  Soil sampling and analysis
      Before setting up the experiment initial soil samples were collected randomly from 9 

different spots of the �ield from a depth of 0-15cm were taken using an auger. After harvest of 
wheat, the soil samples again were collected using an auger from each plot at a depth of 0-15 
cm. In both cases, the soil samples were left to dry naturally in a shaded area and then 

in the study area are becoming increasingly acidic, with many areas experiencing strongly 
acidic conditions. Soil pH is a key indicator of the soil environment and quality, as it regulates 
the availability of plant nutrients, crop yield, and crop quality. Most soils in Bangladesh exhibit 
a low to medium level of acidity due to high rainfall and leaching. The three primary types of 
acid soils found in Bangladesh include acid basin clay, acid sulfate soils, and brown hill soils 
(Alam, 2006).

In the northwest region of Bangladesh, soils are light-textured, low in organic matter, and 
strongly to moderately acidic, with pH ranging from 4.5 to 6.5. These soils also have low levels 
of available phosphorus (P), calcium (Ca), and magnesium (Mg). Aluminum toxicity in acid 
soils is another factor contributing to poor crop yields. The application of dolomite to acidic 
soils increases soil pH, reduces the toxicity of iron (Fe), aluminum (Al), and manganese (Mn), 
and enhances the availability of nitrogen (N), phosphorus (P), calcium (Ca), magnesium (Mg) 
(Khandakhar et al., 2004; Bodruzzaman, 2010; FRG, 2012) and microbial activity. In acid soils, 
dolomite application signi�icantly increases water-soluble nitrogen and �ixed ammonium.

Dolomite (CaCO3.MgCO3) is widely recognized as an effective amendment for soil acidity 
and organic matter is a material commonly recommended for the improvement of soil 
properties. The combined application of dolomite and organic matter may have positive 
impact on the improvement of soil health including of soil moisture status.  Although dolomite 
increases soil pH, but organic matter acts as a buffering agent controlling the detrimental 
effects of soil pH on crop production. Soil organic matter (OM) is a key factor in maintaining 
long-term soil fertility since it is the reservoir of metabolic energy, which drives soil biological 
processes involved in nutrient availability. A good soil should have at least 2.5% organic 
matter, but in Bangladesh most of the soils have less than 1.5%, and some soils contain even 
less than 1% organic matter (FRG, 2024).

Organic matter improves soil structure through aggregation, which positively in�luences 
soil properties such as tillage, crusting, water in�iltration, moisture retention, aeration, 
temperature, and root penetration (Datta and Hundal, 1984). Additionally, organic matter 
supplies plant nutrients, increases the soil's water-holding capacity, and mitigates the 
negative residual effects of fertilizers and pesticides (Padre et al., 2007). Soil pH is an 
important factor in determining whether the soil is acidic, alkaline, or neutral, which 
ultimately in�luences plant growth. Acidic soils are a signi�icant constraint on crop production 
due to their negative effects on soil fertility and productivity. In Bangladesh, the problem of 
soil acidi�ication has worsened over time, largely due to the removal of base materials from 
the topsoil. Therefore, this study was conducted in the acidic soils of Gomastapur Upazila, 
Chapainawabganj district, to assess the changes in soil properties resulting from the 
application of dolomite and vermicompost in wheat �ields, and to evaluate their effects on 
wheat yield and yield-contributing traits.
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pulverized with a mortar and ground to attain a particle size capable of passing through a 2 
mm sieve. The initial soil samples were analyzed in SRDI laboratory as per standard methods. 
Soil samples were analysed for pH by glass-electrode pH meter maintaining 1:2.5 soil-water 
ratio (Jackson, 1962), organic matter by wet oxidation method (Walkley and Black, 1934), the 
total N content was determined by micro-kjeldahl method (Kjeldahl, 1883), the available P 
was determined by developing blue color absorbance with ammonium molybdate-ascorbic 
acid solution and measuring the color by Spectrophotometer at 890 nm wavelength (Bray and 
Kurtz’s, 1945), the S content in the extract was determined turbidimetrically and the turbid 
was measured by spectrophotometer at 535 nm wavelengths (Fox et al., 1964), exchangeable 
K content was determined by ammonium acetate extraction method using a �lame 
photometer (Schollenberger & Simon, 1945) and exchangeable Ca and Mg content were 
determined by extraction with 1M ammonium acetate  by atomic absorption 
spectrophotometer (Schollenberger & Simon, 1945), available B was extracted by hot 
water-0.02M CaCl2 solution (1:2), the extractable B was determined by spectrophotometer 
following azomethine-H method (Keren, 1996), available Zn, and Mn were extracted by 0.05M 
DTPA solution (pH 7.3) maintaining 1:2 soil-extractant ratio, the extracted level was 
measured by atomic absorption spectrophotometer (Lindsay and Norvell, 1978). 

2.4 Statistical analysis
The data were analyzed statistically by F-test to examine whether the treatment effects 

were signi�icant or not. The mean comparisons of the treatments were evaluated by LSD 
(Least signi�icant Difference Test) if the treatments were signi�icant. The analysis of variance 
(ANOVA) for different parameters was done by computer using “Statistix-10” software 
program.

3. Results and Discussion

3.1  Effects of dolomite and vermicompost on changes of Soil properties 
The changes in pH, P, Ca and Mg content in soil markedly varied after the harvest of wheat. 

The pH values, P, Ca and Mg availability of the post harvest soils in different treatments of 
wheat increased steadily with increasing rates of dolomite application (Table 1). The pH of the 
initial soil was 5.5 which increased to 5.6, 5.9, 6.3, 6.9 and 6.6 T1, T2, T3, T4 and T5   respectively. 
The increased in soil pH was due to available of Ca and Mg in soils. The initial value of available 
phosphorus in the soil was 9.4 μg g-1 soil and the post harvest soils had the values 21.98, 25.37, 
26.68, 50.10 and 40.81 μg g-1 soils in T1, T2, T3, T4 and T5   respectively.  Dolomite application 
increased the soil pH which helped the release of �ixed P from the oxides and hydroxides of Fe 
and Al thus increased the P availability in soils. The available Ca of the initial soil was 7.34 meq 
100 g soil-1 which increased to 7.24, 7.71, 8.57, 9.57 and 8.68 meq 100 g soil-1 in T1, T2, T3, T4 and 
T5   respectively. The dolomite material used as dolomite (CaCO3.MgCO3), which on dissolution 
released a large amount of Ca & Mg and thus the available of Ca increased in post harvest soils. 
The available Mg of the initial soil was 3.10 meq 100g soil-1 which decreased to 2.45, 2.66, 2.96 
and increased 3.40, 3.66 meq 100 g soil-1 in T1, T2, T3, T4 and T5 respectively.

ABSTRACT
A �ield experiment was conducted during 2018 - 2019 to evaluate the combined effects of 

dolomite and vermicompost on soil properties, growth traits, and the yield of wheat (BARI 
Gom-30) grown in the High Barind Tract in the Amnura soil series of Gomastapur, 
Chapainawabganj. The experiment included �ive treatments involving application of 
dolomite (CaCO₃·MgCO₃) and incorporation of 4 kg decimal-1 of vermicompost in soil for each 
plot. Data on yield and yield components were recorded during crop's growth stages and at 
harvest. Post-harvest soil samples were analyzed for pH, organic matter (OM), and different 
macro and micronutrients. Application of varying doses of dolomite combined with 
vermicompost increased soil pH by 0.1-1.4 units and enhanced the availability of plant 
nutrients such as P, Ca, and Mg. Grain yield of wheat was positively correlated with soil pH 
and available P in soils after harvest. Plant height, tillers per hill, spike length, grains per 
spike, 1000-grain weight, and grain yield were signi�icantly in�luenced by dolomite 
application. Treatment T4 (1.0 t dolomite ha⁻¹) produced the signi�icantly highest grain yield 
of 5.8 t ha-1 compared to the treatments T1, T2, T3, and T5. Total uptake of P, K, and S increased 
with application of dolomite and vermicompost, which was strongly associated with the 
increased wheat yields. The results demonstrate that application of vermicompost and 
dolomite not only improves soil health and also supports wheat productivity and promotes 
microbial activity in soil. The combination of dolomite and vermicompost considering 1 t 
ha⁻¹ each appears to be optimal for achieving the desired soil pH (6.5), enhancing nutrient 
availability, and increasing wheat yield.
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1. Introduction
In acid soils, low phosphorus (P) availability and iron (Fe) toxicity are considered major 

yield-limiting factors for crop production, particularly in the Barind soils of Bangladesh. Soils 



3.5 System productivity 
System productivity is considered as rice equivalent yield (REY). The REY in four crop 

patterns varied signi�icantly by nutrient treatment in pooled analysis (Table 5). The T4 
package which contained higher dose and cowdung as IPNS basis (16.23 t ha-1) recorded the 
greatest REY among all other packages. The REY in T3 and T2 were 15.47 and 14.99 t ha-1. The 
lowest REY was obtained from farmers business package T5 (12.63 t ha-1). Total productivity 
increased by 28.50%, 22.48%, 18.68% and 12.90% in T4, T3, T2 and T1 over T5, respectively. 
System productivity was observed higher with conjunctive use of higher rate of fertilizer and 
organic manure (CD). The results in the present study are in agreement with the �indings of 
other researchers who also attained maximum crop productivity by combined application of 
chemical fertilizers and manures (Yang et al., 2004; Ra�ique et al., 2012). As organic manure 
not only provides macro and micronutrients and also improves soil physical properties 
(Bhattacharyya et al., 2004) and soil microbial activities (Tiwari et al., 1998).

3.6 Production ef�iciency (PE) 
Production ef�iciency was in�luenced by nutrient treatment (Table 5). The T4 (47.73 kg-1 

ha-1 day-1) gave the maximum PE followed by T3 and T2. The lowest PE was recorded in T5 
(37.14 kg-1 ha-1 day-1). The IPNS with higher rate of nutrient treatment gave the greater PE due 
to higher REY. The result is agreement with the result of another research (Hossain at al., 
2016) who reported higher PE in IPNS treatment with poultry manure.

3.7 Cost and return analysis 
Nutrient packages attributed a remarkable impact on variable cost, gross return, gross 

margin and marginal bene�it cost ratio (MBCR) (Table 5). The variable cost, annual gross 
return and gross margin were considered for choosing suitable technology. In general, higher 
fertilizer doses treatment markedly enhanced the variable cost. Consequently, the T4 had 
higher variable cost (Tk. 62092 ha-1) due to higher cost of fertilizer and manure followed by T2 
(Tk. 49863 ha-1) and T3 (Tk. 43738 ha-1) while farmers fertilizer package (T5) recorded the 
lowest cost because of lower fertilizer inputs. Again, the T4 had higher gross return (Tk. 
342720 ha-1) due to higher crop productivity. The result is agreement with the �inding of 
another scientist (Hossain at al., 2016). The gross margin was the highest in T3 (Tk. 283347 
ha-1) indicating that manure in�luenced the cultivation cost and eventually the gross margin. 
Gross return and gross margin were also the lowest in farmers fertilizer package (T5). MBCR 
was higher in mineral fertilizer packages T3 (2.09) and T1 (2.11). 

3.8 Nutrient Uptake and Apparent Balance

3.8.1 Nitrogen uptake and apparent balance
The availability of N and its uptake and utilization by crops are closely related to 

productivity, but are controlled by numerous abiotic and biotic factors in the soil-plant system, 
including cultivar, fertilizer input, weather, pests and management of soil, crop residue, 

3.2 Effects of nutrient packages on mungbean 
      Nutrient packages in�luenced yield of mungbean (Table 4). The treatments T4 which 

included 25% higher NPK dose and IPNS packages was the best for seed yield of mungbean 
(1.26 t ha-1) among all other treatments.  The second highest yield was 1.16 under the 
treatments T3 while the lowest seed yield (0.88 t ha-1) was found in farmers’ practice 
treatment T5. Treatment T1 and T2 showed statistically different which were 0.99 and 1.08 t 
ha-1, respectively. The highest seed yield in the treatment T4 contributed by higher number of 
pods plant-1, number seed pod-1 and 1000-seed (data not shown). This might also be due to 
residual effect of organic manure in the succeeding crop. Tagoe et al. (2008) also found higher 
seed yield of soybean and cowpea with carbonized chicken manure. However, mungbean yield 
was low in four crop-based patterns. Lower seed yield might be due to environmental factors 
especially continuous rainfall at later stage which hampers pod picking as well as pest 
infestation (Flee beetle, Jasid and Thriphs) at the early and �lowering stage. Stover yield of 
mungbean resembled with the seed yield (Table 4). Consequently, stover yield was the highest 
in T4 and the lowest in T5. Tagoe et al. (2008) also found higher seed yield of soybean and 
cowpea with carbonized chicken manure.

3.3 Yield of T. aus rice 
In the Kharif-I season; T. aus was cultivated in four crop based cropping pattern. Normally 

farmers land remains fallow in the season. Grain and straw yields were found the maximum in 
T4 followed by T3 and T2 with the lowest in T5 (Table 4). Higher grain yields in organic manure 
amended and higher fertilizer treatments were mainly contributed by a greater number of 
tillers hill-1 and higher number of grains panicle-1. Higher grain yield in organic manure 
amended treatments were probably due to the residual effect of cowdung. 

3.4 Yield of T. aman rice 
In the Kharif-II season, T. Aman rice is the common crop in Bangladesh. Nutrient 

treatments had signi�icant impact on grain yield of rice (Table 4). In pooled data, similar to T. 
aus rice the T4 (3.77 t ha-1) gave the greatest grain yield followed by T3 (3.59 t ha-1). The 
farmers package T5 (2.99 t ha-1) showed the lowest grain yield of T. Aman rice. Higher fertilizer 
doses as well as organic amended treatments produced better yield components which 
eventually contributed to higher grain yield. It showed that organics applied to preceding crop 
left signi�icant quantity of nutrient for the succeeding crop. The residual effect of cowdung on 
grain yield of rice during rainy season was almost comparable and signi�icantly higher than 
inorganic indicating slow release of plant nutrient from manure. Hedge (1998) reported that 
organic source of nutrients applied to preceding crop can bene�it the succeeding crop to a 
great extent. The T4 (5.59 t ha-1) also recorded the highest straw yield among all other 
treatments. The T3 (5.46 t ha-1) and T2 (5.43 t ha-1) showed idential straw yield with the lowest 
in T5 (4.92 t ha-1). The T1 recorded 5.22 t ha-1 straw yield. 

irrigation, and drainage (Witt et al., 2000; Dobermann and White, 1999; Yadvinder-Singh et al., 
2005; Islam et al., 2018). From pooled data, in mustard, more than 60% of N uptake was 
removed by mustard stover (Table 6). However, total N uptake by mustard ranged from 120 to 
173 kg ha-1, while T4 (grain-56.10 kg ha-1, stover-116.26 kg ha-1) showed the highest N uptake 
followed by T3 (grain-53.11 kg ha-1, straw-105.96 kg ha-1) and the lowest in T5 (grain-44.13 kg 
ha-1, straw-76.15 kg ha-1). These results indicated that N uptake is resembled with crop 
productivity. Similar to mustard, total N uptake by mungbean was also the highest in T4 
(grain-39.69 kg ha-1, stover-38.08 kg ha-1) and the lowest in T5 (grain-27.72 kg ha-1, 
stover-32.96 kg ha-1). The result also revealed that N uptake by mungbean grain and straw was 
almost equal though grain N concentration was higher than that of mungbean stover. Lower 
seed yield of mungbean resulted to lower N uptake by mungbean grain. The T4 also showed the 
maximum N uptake both in T. Aus (grain-74.93 kg ha-1, straw-43.45 kg ha-1) and T. aman rice 
(grain-50.90 kg ha-1, straw-38.69 kg ha-1).

The T3 recorded second highest N uptake both in T. Aus (grain-73.31 kg ha-1, straw-43.04 kg 
ha-1) and T. aman rice (grain-48.47 kg ha-1, straw-37.13 kg ha-1). The lowest N uptake was 
obtained from farmer fertilizer package for both the rice crop. It is mentioned that T. aus 
removed more N than T. aman. The T. aus cultivar, BRRI dahn48 gave more crop yield than that 
of T. aman cultivar BRRI dhan57 resulted to higher N uptake. N uptake by grain in both rice is 
higher than that of straw. Nutrient treatments had an effect on system level grain, straw and total 
N uptake (Table 6). In system level, almost equal amount of N was removed by grain in all the 
treatments. The T4, which included 25% higher NPK as IPNS basis recorded greatest N uptake by 
grain, straw and system level than all other treatments. The T3 showed second highest N uptake 
and the lowest in T5 in system level in said parameters. The T4 showed the highest amount of N 
uptake for all component crops and system level total N uptake while the T5 recorded the lowest 
N uptake. However, the four crop pattern mustard-mungbean-T.aus-T. aman removed on an 
average 350 to 460 kg N ha-1 annually. Total N uptake in system level was greater in higher 
fertilizer rate and integrated nutrient managements, i.e., with conjunctive use of fertilizers and 
organic manures (Ra�ique et al., 2012). As organic manure not only provides stable supply of 
macro-and micronutrients (Kabeerathumma et al., 1993), but also improves soil physical 
properties (Bhattacharyya et al., 2004) and soil microbial activities (Tiwari et al., 1998).  

      Apparent N balance was calculated as the difference between N inputs and N outputs. 
Apparent N balance indicates that N variations were related primarily to applied N from 
different sources, crop N uptake and N losses. Annual system-level N input for T4 was greater 
than all other treatment (Table 7). Apparent N losses increased substantially with input N in 
sequence, demonstrating that N losses were proportional to the rate of fertilizer N. 
Considering non-symbiotic BNF of 40 kg ha-1 for rice crop, symbiotic BNF of 70% of the total N 
uptake by legume crops, and 30% N losses in the balance, the all-nutrient treatments had a 
negative N balance, which ranged from -65 to -74 kg ha-1. However, T1 and T5 showed more 
negative balance -74.15 and -73.55 kg ha-1 (Table 7).

2. Materials and Methods

2.1 Site description and Soil & Seed Information
The experiment was conducted at farmer’s �ield of Gomastapur upazila under 

Chapainawabganj District from November 2018 to June 2019. The experimental �ield is 
located at 24°50’54.0” latitude and E- 88°26’35.6” longitude at a height of 22 m above the 
mean sea level. It belongs to the Agro Ecological Zone- 26 (High Barind Tract). The top soil 
texture was loam, initial soil having pH 5.5, Organic matter 1.69%, total N 0.10%, available P 
9.4 μg g-1, K 0.13 meq 100 g soil-1, available Ca 8.54 meq 100 g soil-1, Mg 3.10 meq 100 g soil-1 , 
S 5.35 μg g-1 ,B 1.23 μg g-1,Zn μg g-1 and Mn 6.1 μg g-1. The test crop was wheat Triticum aestivum 
cv. BARI Gom-30 for the study. Certi�ied seeds were collected from the Bangladesh Wheat and 
Maize Research Centre, Nashipur, Dinajpur. 

2.2 Treatments, experimental design and fertilization
Five different doses (treatments) of dolomite were applied along with 4 kg vermicompost 

(VC) decimal-1, incorporated into the soil in each treatment plot in the wheat experiments 
�ield. The treatments were as follows T1 (Control); T2 (0.5 t ha-1 dolomite); T3 (0.75 t ha-1 
dolomite); T4 (1.0 t ha-1 dolomite); T5 (1.25 t ha-1 dolomite). The dolomite material had 20% Ca 
and 10% Mg. The dolomite material was applied to the soil on 1 November 2018 and mixed 
well with soil by repeated ploughing by power tiller and country plough. Final land was 
prepared on 21 November, 2018.

       The experiment was laid out in a randomized complete block design with three 
replications. There were altogether 15 (5×3) unit plots (5m ×4 m). Inter-block and Inter-plot 
spacing were 1m and 0.7m, respectively. Fertilization was as N @ 880 g decimal-1 from urea, P 
@ 505 g decimel-1 from TSP, K @ 605 g decimel-1 from MoP, S @ 405 g decimal-1 from gypsum, 
Zn @ 13 g decimal-1 from zinc sulphate (heptahydrate) and B @ 6 g decimal-1 from boric acid.

Three irrigations were applied, the �irst irrigation after 18 days of sowing, second 
irrigation after 55 days of sowing at crown root initiation stage and the third after 75 days of 
sowing at heading stage. Weeding and pest control program were done when necessary. The 
crop was harvested at maturity after about three months of sowing (March 29, 2019). Ten 
plants from each plot were sampled randomly recording for yield parameters. Then plot wise 
weights of grain and straw were recorded.

2.3  Soil sampling and analysis
      Before setting up the experiment initial soil samples were collected randomly from 9 

different spots of the �ield from a depth of 0-15cm were taken using an auger. After harvest of 
wheat, the soil samples again were collected using an auger from each plot at a depth of 0-15 
cm. In both cases, the soil samples were left to dry naturally in a shaded area and then 

in the study area are becoming increasingly acidic, with many areas experiencing strongly 
acidic conditions. Soil pH is a key indicator of the soil environment and quality, as it regulates 
the availability of plant nutrients, crop yield, and crop quality. Most soils in Bangladesh exhibit 
a low to medium level of acidity due to high rainfall and leaching. The three primary types of 
acid soils found in Bangladesh include acid basin clay, acid sulfate soils, and brown hill soils 
(Alam, 2006).

In the northwest region of Bangladesh, soils are light-textured, low in organic matter, and 
strongly to moderately acidic, with pH ranging from 4.5 to 6.5. These soils also have low levels 
of available phosphorus (P), calcium (Ca), and magnesium (Mg). Aluminum toxicity in acid 
soils is another factor contributing to poor crop yields. The application of dolomite to acidic 
soils increases soil pH, reduces the toxicity of iron (Fe), aluminum (Al), and manganese (Mn), 
and enhances the availability of nitrogen (N), phosphorus (P), calcium (Ca), magnesium (Mg) 
(Khandakhar et al., 2004; Bodruzzaman, 2010; FRG, 2012) and microbial activity. In acid soils, 
dolomite application signi�icantly increases water-soluble nitrogen and �ixed ammonium.

Dolomite (CaCO3.MgCO3) is widely recognized as an effective amendment for soil acidity 
and organic matter is a material commonly recommended for the improvement of soil 
properties. The combined application of dolomite and organic matter may have positive 
impact on the improvement of soil health including of soil moisture status.  Although dolomite 
increases soil pH, but organic matter acts as a buffering agent controlling the detrimental 
effects of soil pH on crop production. Soil organic matter (OM) is a key factor in maintaining 
long-term soil fertility since it is the reservoir of metabolic energy, which drives soil biological 
processes involved in nutrient availability. A good soil should have at least 2.5% organic 
matter, but in Bangladesh most of the soils have less than 1.5%, and some soils contain even 
less than 1% organic matter (FRG, 2024).

Organic matter improves soil structure through aggregation, which positively in�luences 
soil properties such as tillage, crusting, water in�iltration, moisture retention, aeration, 
temperature, and root penetration (Datta and Hundal, 1984). Additionally, organic matter 
supplies plant nutrients, increases the soil's water-holding capacity, and mitigates the 
negative residual effects of fertilizers and pesticides (Padre et al., 2007). Soil pH is an 
important factor in determining whether the soil is acidic, alkaline, or neutral, which 
ultimately in�luences plant growth. Acidic soils are a signi�icant constraint on crop production 
due to their negative effects on soil fertility and productivity. In Bangladesh, the problem of 
soil acidi�ication has worsened over time, largely due to the removal of base materials from 
the topsoil. Therefore, this study was conducted in the acidic soils of Gomastapur Upazila, 
Chapainawabganj district, to assess the changes in soil properties resulting from the 
application of dolomite and vermicompost in wheat �ields, and to evaluate their effects on 
wheat yield and yield-contributing traits.

pulverized with a mortar and ground to attain a particle size capable of passing through a 2 
mm sieve. The initial soil samples were analyzed in SRDI laboratory as per standard methods. 
Soil samples were analysed for pH by glass-electrode pH meter maintaining 1:2.5 soil-water 
ratio (Jackson, 1962), organic matter by wet oxidation method (Walkley and Black, 1934), the 
total N content was determined by micro-kjeldahl method (Kjeldahl, 1883), the available P 
was determined by developing blue color absorbance with ammonium molybdate-ascorbic 
acid solution and measuring the color by Spectrophotometer at 890 nm wavelength (Bray and 
Kurtz’s, 1945), the S content in the extract was determined turbidimetrically and the turbid 
was measured by spectrophotometer at 535 nm wavelengths (Fox et al., 1964), exchangeable 
K content was determined by ammonium acetate extraction method using a �lame 
photometer (Schollenberger & Simon, 1945) and exchangeable Ca and Mg content were 
determined by extraction with 1M ammonium acetate  by atomic absorption 
spectrophotometer (Schollenberger & Simon, 1945), available B was extracted by hot 
water-0.02M CaCl2 solution (1:2), the extractable B was determined by spectrophotometer 
following azomethine-H method (Keren, 1996), available Zn, and Mn were extracted by 0.05M 
DTPA solution (pH 7.3) maintaining 1:2 soil-extractant ratio, the extracted level was 
measured by atomic absorption spectrophotometer (Lindsay and Norvell, 1978). 

2.4 Statistical analysis
The data were analyzed statistically by F-test to examine whether the treatment effects 

were signi�icant or not. The mean comparisons of the treatments were evaluated by LSD 
(Least signi�icant Difference Test) if the treatments were signi�icant. The analysis of variance 
(ANOVA) for different parameters was done by computer using “Statistix-10” software 
program.

3. Results and Discussion

3.1  Effects of dolomite and vermicompost on changes of Soil properties 
The changes in pH, P, Ca and Mg content in soil markedly varied after the harvest of wheat. 

The pH values, P, Ca and Mg availability of the post harvest soils in different treatments of 
wheat increased steadily with increasing rates of dolomite application (Table 1). The pH of the 
initial soil was 5.5 which increased to 5.6, 5.9, 6.3, 6.9 and 6.6 T1, T2, T3, T4 and T5   respectively. 
The increased in soil pH was due to available of Ca and Mg in soils. The initial value of available 
phosphorus in the soil was 9.4 μg g-1 soil and the post harvest soils had the values 21.98, 25.37, 
26.68, 50.10 and 40.81 μg g-1 soils in T1, T2, T3, T4 and T5   respectively.  Dolomite application 
increased the soil pH which helped the release of �ixed P from the oxides and hydroxides of Fe 
and Al thus increased the P availability in soils. The available Ca of the initial soil was 7.34 meq 
100 g soil-1 which increased to 7.24, 7.71, 8.57, 9.57 and 8.68 meq 100 g soil-1 in T1, T2, T3, T4 and 
T5   respectively. The dolomite material used as dolomite (CaCO3.MgCO3), which on dissolution 
released a large amount of Ca & Mg and thus the available of Ca increased in post harvest soils. 
The available Mg of the initial soil was 3.10 meq 100g soil-1 which decreased to 2.45, 2.66, 2.96 
and increased 3.40, 3.66 meq 100 g soil-1 in T1, T2, T3, T4 and T5 respectively.

ABSTRACT
A �ield experiment was conducted during 2018 - 2019 to evaluate the combined effects of 

dolomite and vermicompost on soil properties, growth traits, and the yield of wheat (BARI 
Gom-30) grown in the High Barind Tract in the Amnura soil series of Gomastapur, 
Chapainawabganj. The experiment included �ive treatments involving application of 
dolomite (CaCO₃·MgCO₃) and incorporation of 4 kg decimal-1 of vermicompost in soil for each 
plot. Data on yield and yield components were recorded during crop's growth stages and at 
harvest. Post-harvest soil samples were analyzed for pH, organic matter (OM), and different 
macro and micronutrients. Application of varying doses of dolomite combined with 
vermicompost increased soil pH by 0.1-1.4 units and enhanced the availability of plant 
nutrients such as P, Ca, and Mg. Grain yield of wheat was positively correlated with soil pH 
and available P in soils after harvest. Plant height, tillers per hill, spike length, grains per 
spike, 1000-grain weight, and grain yield were signi�icantly in�luenced by dolomite 
application. Treatment T4 (1.0 t dolomite ha⁻¹) produced the signi�icantly highest grain yield 
of 5.8 t ha-1 compared to the treatments T1, T2, T3, and T5. Total uptake of P, K, and S increased 
with application of dolomite and vermicompost, which was strongly associated with the 
increased wheat yields. The results demonstrate that application of vermicompost and 
dolomite not only improves soil health and also supports wheat productivity and promotes 
microbial activity in soil. The combination of dolomite and vermicompost considering 1 t 
ha⁻¹ each appears to be optimal for achieving the desired soil pH (6.5), enhancing nutrient 
availability, and increasing wheat yield.
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1. Introduction
In acid soils, low phosphorus (P) availability and iron (Fe) toxicity are considered major 

yield-limiting factors for crop production, particularly in the Barind soils of Bangladesh. Soils 

M.N. Islam et al.144



3.5 System productivity 
System productivity is considered as rice equivalent yield (REY). The REY in four crop 

patterns varied signi�icantly by nutrient treatment in pooled analysis (Table 5). The T4 
package which contained higher dose and cowdung as IPNS basis (16.23 t ha-1) recorded the 
greatest REY among all other packages. The REY in T3 and T2 were 15.47 and 14.99 t ha-1. The 
lowest REY was obtained from farmers business package T5 (12.63 t ha-1). Total productivity 
increased by 28.50%, 22.48%, 18.68% and 12.90% in T4, T3, T2 and T1 over T5, respectively. 
System productivity was observed higher with conjunctive use of higher rate of fertilizer and 
organic manure (CD). The results in the present study are in agreement with the �indings of 
other researchers who also attained maximum crop productivity by combined application of 
chemical fertilizers and manures (Yang et al., 2004; Ra�ique et al., 2012). As organic manure 
not only provides macro and micronutrients and also improves soil physical properties 
(Bhattacharyya et al., 2004) and soil microbial activities (Tiwari et al., 1998).

3.6 Production ef�iciency (PE) 
Production ef�iciency was in�luenced by nutrient treatment (Table 5). The T4 (47.73 kg-1 

ha-1 day-1) gave the maximum PE followed by T3 and T2. The lowest PE was recorded in T5 
(37.14 kg-1 ha-1 day-1). The IPNS with higher rate of nutrient treatment gave the greater PE due 
to higher REY. The result is agreement with the result of another research (Hossain at al., 
2016) who reported higher PE in IPNS treatment with poultry manure.

3.7 Cost and return analysis 
Nutrient packages attributed a remarkable impact on variable cost, gross return, gross 

margin and marginal bene�it cost ratio (MBCR) (Table 5). The variable cost, annual gross 
return and gross margin were considered for choosing suitable technology. In general, higher 
fertilizer doses treatment markedly enhanced the variable cost. Consequently, the T4 had 
higher variable cost (Tk. 62092 ha-1) due to higher cost of fertilizer and manure followed by T2 
(Tk. 49863 ha-1) and T3 (Tk. 43738 ha-1) while farmers fertilizer package (T5) recorded the 
lowest cost because of lower fertilizer inputs. Again, the T4 had higher gross return (Tk. 
342720 ha-1) due to higher crop productivity. The result is agreement with the �inding of 
another scientist (Hossain at al., 2016). The gross margin was the highest in T3 (Tk. 283347 
ha-1) indicating that manure in�luenced the cultivation cost and eventually the gross margin. 
Gross return and gross margin were also the lowest in farmers fertilizer package (T5). MBCR 
was higher in mineral fertilizer packages T3 (2.09) and T1 (2.11). 

3.8 Nutrient Uptake and Apparent Balance

3.8.1 Nitrogen uptake and apparent balance
The availability of N and its uptake and utilization by crops are closely related to 

productivity, but are controlled by numerous abiotic and biotic factors in the soil-plant system, 
including cultivar, fertilizer input, weather, pests and management of soil, crop residue, 

3.2 Effects of nutrient packages on mungbean 
      Nutrient packages in�luenced yield of mungbean (Table 4). The treatments T4 which 

included 25% higher NPK dose and IPNS packages was the best for seed yield of mungbean 
(1.26 t ha-1) among all other treatments.  The second highest yield was 1.16 under the 
treatments T3 while the lowest seed yield (0.88 t ha-1) was found in farmers’ practice 
treatment T5. Treatment T1 and T2 showed statistically different which were 0.99 and 1.08 t 
ha-1, respectively. The highest seed yield in the treatment T4 contributed by higher number of 
pods plant-1, number seed pod-1 and 1000-seed (data not shown). This might also be due to 
residual effect of organic manure in the succeeding crop. Tagoe et al. (2008) also found higher 
seed yield of soybean and cowpea with carbonized chicken manure. However, mungbean yield 
was low in four crop-based patterns. Lower seed yield might be due to environmental factors 
especially continuous rainfall at later stage which hampers pod picking as well as pest 
infestation (Flee beetle, Jasid and Thriphs) at the early and �lowering stage. Stover yield of 
mungbean resembled with the seed yield (Table 4). Consequently, stover yield was the highest 
in T4 and the lowest in T5. Tagoe et al. (2008) also found higher seed yield of soybean and 
cowpea with carbonized chicken manure.

3.3 Yield of T. aus rice 
In the Kharif-I season; T. aus was cultivated in four crop based cropping pattern. Normally 

farmers land remains fallow in the season. Grain and straw yields were found the maximum in 
T4 followed by T3 and T2 with the lowest in T5 (Table 4). Higher grain yields in organic manure 
amended and higher fertilizer treatments were mainly contributed by a greater number of 
tillers hill-1 and higher number of grains panicle-1. Higher grain yield in organic manure 
amended treatments were probably due to the residual effect of cowdung. 

3.4 Yield of T. aman rice 
In the Kharif-II season, T. Aman rice is the common crop in Bangladesh. Nutrient 

treatments had signi�icant impact on grain yield of rice (Table 4). In pooled data, similar to T. 
aus rice the T4 (3.77 t ha-1) gave the greatest grain yield followed by T3 (3.59 t ha-1). The 
farmers package T5 (2.99 t ha-1) showed the lowest grain yield of T. Aman rice. Higher fertilizer 
doses as well as organic amended treatments produced better yield components which 
eventually contributed to higher grain yield. It showed that organics applied to preceding crop 
left signi�icant quantity of nutrient for the succeeding crop. The residual effect of cowdung on 
grain yield of rice during rainy season was almost comparable and signi�icantly higher than 
inorganic indicating slow release of plant nutrient from manure. Hedge (1998) reported that 
organic source of nutrients applied to preceding crop can bene�it the succeeding crop to a 
great extent. The T4 (5.59 t ha-1) also recorded the highest straw yield among all other 
treatments. The T3 (5.46 t ha-1) and T2 (5.43 t ha-1) showed idential straw yield with the lowest 
in T5 (4.92 t ha-1). The T1 recorded 5.22 t ha-1 straw yield. 

irrigation, and drainage (Witt et al., 2000; Dobermann and White, 1999; Yadvinder-Singh et al., 
2005; Islam et al., 2018). From pooled data, in mustard, more than 60% of N uptake was 
removed by mustard stover (Table 6). However, total N uptake by mustard ranged from 120 to 
173 kg ha-1, while T4 (grain-56.10 kg ha-1, stover-116.26 kg ha-1) showed the highest N uptake 
followed by T3 (grain-53.11 kg ha-1, straw-105.96 kg ha-1) and the lowest in T5 (grain-44.13 kg 
ha-1, straw-76.15 kg ha-1). These results indicated that N uptake is resembled with crop 
productivity. Similar to mustard, total N uptake by mungbean was also the highest in T4 
(grain-39.69 kg ha-1, stover-38.08 kg ha-1) and the lowest in T5 (grain-27.72 kg ha-1, 
stover-32.96 kg ha-1). The result also revealed that N uptake by mungbean grain and straw was 
almost equal though grain N concentration was higher than that of mungbean stover. Lower 
seed yield of mungbean resulted to lower N uptake by mungbean grain. The T4 also showed the 
maximum N uptake both in T. Aus (grain-74.93 kg ha-1, straw-43.45 kg ha-1) and T. aman rice 
(grain-50.90 kg ha-1, straw-38.69 kg ha-1).

The T3 recorded second highest N uptake both in T. Aus (grain-73.31 kg ha-1, straw-43.04 kg 
ha-1) and T. aman rice (grain-48.47 kg ha-1, straw-37.13 kg ha-1). The lowest N uptake was 
obtained from farmer fertilizer package for both the rice crop. It is mentioned that T. aus 
removed more N than T. aman. The T. aus cultivar, BRRI dahn48 gave more crop yield than that 
of T. aman cultivar BRRI dhan57 resulted to higher N uptake. N uptake by grain in both rice is 
higher than that of straw. Nutrient treatments had an effect on system level grain, straw and total 
N uptake (Table 6). In system level, almost equal amount of N was removed by grain in all the 
treatments. The T4, which included 25% higher NPK as IPNS basis recorded greatest N uptake by 
grain, straw and system level than all other treatments. The T3 showed second highest N uptake 
and the lowest in T5 in system level in said parameters. The T4 showed the highest amount of N 
uptake for all component crops and system level total N uptake while the T5 recorded the lowest 
N uptake. However, the four crop pattern mustard-mungbean-T.aus-T. aman removed on an 
average 350 to 460 kg N ha-1 annually. Total N uptake in system level was greater in higher 
fertilizer rate and integrated nutrient managements, i.e., with conjunctive use of fertilizers and 
organic manures (Ra�ique et al., 2012). As organic manure not only provides stable supply of 
macro-and micronutrients (Kabeerathumma et al., 1993), but also improves soil physical 
properties (Bhattacharyya et al., 2004) and soil microbial activities (Tiwari et al., 1998).  

      Apparent N balance was calculated as the difference between N inputs and N outputs. 
Apparent N balance indicates that N variations were related primarily to applied N from 
different sources, crop N uptake and N losses. Annual system-level N input for T4 was greater 
than all other treatment (Table 7). Apparent N losses increased substantially with input N in 
sequence, demonstrating that N losses were proportional to the rate of fertilizer N. 
Considering non-symbiotic BNF of 40 kg ha-1 for rice crop, symbiotic BNF of 70% of the total N 
uptake by legume crops, and 30% N losses in the balance, the all-nutrient treatments had a 
negative N balance, which ranged from -65 to -74 kg ha-1. However, T1 and T5 showed more 
negative balance -74.15 and -73.55 kg ha-1 (Table 7).
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3.2 Effects of dolomite and vermicompost on the growth and yield components of wheat 
Application of different doses of dolomite signi�icantly increased the plant height, the 

effective number of tillers hill-1, spike length plant-1, number of grains spike-1, 1000-grain 
weight and grain yield (t ha-1) are presented in Table 2.

Plant height of wheat progressively increased with increase in dolomite doses. The plant 
height ranged from 86.00 cm in T1 (control) treatment to 94.67 cm in T4 treatment. The tallest 
plant recorded in T4 was signi�icantly comparable to those obtained in T5 treatments. All the 
treatments of T1, T2, and T3 differed statistically from each other in plant height. The Tillers 
hill-1 by different treatments varied from 2.67 to 5.67. The highest number of tillers was 
obtained in the treatment T4 and T5 which was signi�icantly comparable to those obtained in T3 
treatment. The treatments of T1 and T2 differed statistically from each other in tillers plant-1. 
Spike length of wheat ranged from 9.67 to 11.33 cm, the tallest spike was found in T4.   Th 
treatment T2, T3 and T5 treatment which values are same and statistically similar. The 
treatments of T1 differed statistically from each other in spike length. The number of grains 
spike-1 of wheat ranged from 34.00 to 55.00. The highest number of grains was found in T4 
treatment which was signi�icantly comparable to those obtained in all treatments. The 
treatment T2 recorded higher number of grains spike-1 over T1 treatment and statistically 
superior to T1 treatment. The 1000- grains weight of wheat ranged from 38.00 g to 44.00 g. 
The highest 1000 grains weight was found in T4 which was signi�icantly comparable to those 
obtained in T5 treatment. The treatments of T2 and T3 recorded identical 1000- grain weight 
and T2, T3 and T5 statistically similar. The treatment T2 signi�icantly comparable to those 
obtained in T1 treatment. The grain yield of wheat (var. BARI Gom30) was signi�icantly 
responded due to application of different doses of dolomite along with vermicompost (Table 
2). The highest grain yield was found in T4 (5.80 t ha-1) while the lowest in T1 (4.03 t ha-1) 
treatment. All the treatments of T1, T2, T3 and T5 differed statistically from each other in grain 
yields of wheat. Combined application of dolomite with vermicompost @ 1.0 t ha-1 each 
increased grain yield of wheat to a desired level. 

4. Conclusions
Application of dolomite in combination with organic matter signi�icantly improved the 

growth and yield of wheat (var. BARI Gom-30) in the study area. Dolomite application 
increased soil pH, P, Ca and Mg availability, which contributed to enhanced plant growth such 
as plant height, tiller number, spike length, grains per spike, and 1000-grain weight. The 
highest grain yield was observed when dolomite was applied @1.0 t ha⁻¹, with a notable 
increase compared to the control treatment. The �indings suggest that the combined use of 
dolomite (1.0 t ha⁻¹) and vermicompost (1 t ha-1) found as an effective strategy for improving 
soil fertility and achieving optimal wheat yield in the High Barind Tract of Bangladesh.
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3.2 Effects of dolomite and vermicompost on the growth and yield components of wheat 
Application of different doses of dolomite signi�icantly increased the plant height, the 

effective number of tillers hill-1, spike length plant-1, number of grains spike-1, 1000-grain 
weight and grain yield (t ha-1) are presented in Table 2.

Plant height of wheat progressively increased with increase in dolomite doses. The plant 
height ranged from 86.00 cm in T1 (control) treatment to 94.67 cm in T4 treatment. The tallest 
plant recorded in T4 was signi�icantly comparable to those obtained in T5 treatments. All the 
treatments of T1, T2, and T3 differed statistically from each other in plant height. The Tillers 
hill-1 by different treatments varied from 2.67 to 5.67. The highest number of tillers was 
obtained in the treatment T4 and T5 which was signi�icantly comparable to those obtained in T3 
treatment. The treatments of T1 and T2 differed statistically from each other in tillers plant-1. 
Spike length of wheat ranged from 9.67 to 11.33 cm, the tallest spike was found in T4.   Th 
treatment T2, T3 and T5 treatment which values are same and statistically similar. The 
treatments of T1 differed statistically from each other in spike length. The number of grains 
spike-1 of wheat ranged from 34.00 to 55.00. The highest number of grains was found in T4 
treatment which was signi�icantly comparable to those obtained in all treatments. The 
treatment T2 recorded higher number of grains spike-1 over T1 treatment and statistically 
superior to T1 treatment. The 1000- grains weight of wheat ranged from 38.00 g to 44.00 g. 
The highest 1000 grains weight was found in T4 which was signi�icantly comparable to those 
obtained in T5 treatment. The treatments of T2 and T3 recorded identical 1000- grain weight 
and T2, T3 and T5 statistically similar. The treatment T2 signi�icantly comparable to those 
obtained in T1 treatment. The grain yield of wheat (var. BARI Gom30) was signi�icantly 
responded due to application of different doses of dolomite along with vermicompost (Table 
2). The highest grain yield was found in T4 (5.80 t ha-1) while the lowest in T1 (4.03 t ha-1) 
treatment. All the treatments of T1, T2, T3 and T5 differed statistically from each other in grain 
yields of wheat. Combined application of dolomite with vermicompost @ 1.0 t ha-1 each 
increased grain yield of wheat to a desired level. 

4. Conclusions
Application of dolomite in combination with organic matter signi�icantly improved the 

growth and yield of wheat (var. BARI Gom-30) in the study area. Dolomite application 
increased soil pH, P, Ca and Mg availability, which contributed to enhanced plant growth such 
as plant height, tiller number, spike length, grains per spike, and 1000-grain weight. The 
highest grain yield was observed when dolomite was applied @1.0 t ha⁻¹, with a notable 
increase compared to the control treatment. The �indings suggest that the combined use of 
dolomite (1.0 t ha⁻¹) and vermicompost (1 t ha-1) found as an effective strategy for improving 
soil fertility and achieving optimal wheat yield in the High Barind Tract of Bangladesh.
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