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ABSTRACT 
A field experiment was conducted to explore how rice (BINA Dhan 11 and BRRI Dhan 34) 
responds in modified soil and climatic conditions. They were planted on artificially 
prepared soil beds by mixing calcareous and acid soils in 1:1 and 1:3 ratios. Soil 
temperature (St) was elevated up to 20C over the diurnal ones. Moisture (M) was 
maintained at 50%, 70%, and saturated (100%) soil conditions. Vermicompost (V) was 
applied at the rates of 0, 10, and 15 tha-1. The number of tillers and plant height were 
recorded at 25 days intervals. The maximum number of 26 and 27 tillers for BINA Dhan 
11 and BRRI Dhan 34 were recorded. The longest plant height was observed with the T10 
(V15M100) treatment. The treatment T3 (V15M100) resulted in maximum fresh weight 
of shoot and shoot dry matter production for both rice varieties in 1:3 mixed soil. Both 
varieties performed well in 1:3 mixed soils and elevated temperature conditions, as 
observed for normal soils. This evidence concluded that the improvement of calcareous 
and acid soils through their mixing is a successful approach and confirmed by the 
treatments' usual responses on different rice growth parameters under these mixed soils. 

Keywords: Soil Mixing, Soil Moisture, Soil Temperature, Vermicompost, And Response 
of Rice 
 

1. INTRODUCTION 
         Bangladesh, an agriculture-based country, has always been considered as 
one of the fertile lands that support almost all types of crops throughout the year. 
About 14.79% of our nation’s GDP is attributed to the agricultural sector and 
about 45% of our active laborers are surviving in this sector MoF (2017). Rice, 
being the staple food for the people of Bangladesh, stands top in case of 
production among the food crops covering about 75% of agricultural lands used 
for crop production. At present, global food production and climate change are 
major concerns. Climate change is the change in weather patterns that extends 
for a large period and can be attributed primarily to human activities. Climate 
change will significantly affect agriculture by increasing water demand, limiting 
crop productivity, and reducing water availability in areas where crop 
production is dependent solely on irrigation. Temperature and moisture are two 
major interacting physical properties that have pronounced effects on plant 
growth Onwuka (2016). As of 2017, there had not been a month with average 
global surface temperatures below the twentieth-century norm since February 
1985 Lieberman and Gordon (2018). Bangladesh is one of the most suffered 
countries of the woes brought upon by climate change. A change in seasonal 
pattern has already been experienced which is a matter of great worry for the  
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farmers who rely on agriculture. 
In Bangladesh, there is an alarming concern of soil acidity in the northwest, 

north-central and northeast regions that covers about 27% of lands cultivated by 
3.5 million farmers Solaiman (2014). On the other hand, soils of Gange's alluvium 
and adjoining areas are experiencing calcareousness problems to a significant 
degree. Soil reaction mainly controls the availability of essential elements. The 
acidic soil possesses high concentrations of phytotoxic aluminum, iron, manganese, 
and deficiencies of essential plant nutrients such as calcium, magnesium, and 
molybdenum Brady and Weil (2017). On the contrary, calcareous soils are abundant 
in base-forming elements but lack iron, manganese, copper, zinc, boron, etc. In both 
conditions, normal plant growth is hampered and yield tends to decrease. 
Considering the above facts of these soils, it is hypothesized that the excess or 
deficient amounts of the elements of one soil may have remedial effects for another. 
Accordingly, mixing acid and calcareous soils may have a productive soil that may 
contain almost all essential macro and micro-elements that are problematic in their 
entity. Moreover, rice is a staple food, which response well with Vermicompost. 
Hence, the Vermicompost as an organic amendment also considered testing its 
potential in these manipulated soils. Vermicompost helps in preventing plant 
diseases Rao et al. (2000). Besides, it can amend degraded soil by providing 
nutrition, improving soil structure, and at the same time creating favorable 
conditions for the microbes Emmanuel et al. (2016), Sultana et al. (2015), Sikuku et 
al. (2010), one of the major components of soil fertility. Therefore, vermicompost 
can play a vital role in crop production and may provide fruitful results regarding 
the present attempt to ensure food security on a sustainable basis.  

Furthermore, several studies have been done over the years to find out how 
organic manures alone or in combination can affect crop production under different 
climatic conditions. However, a field trial of rice growth on the mixture of calcareous 
and acid soils is scanty. Against the above background, the present study was 
conducted to find out how the combined action of heat stress and moisture levels 
affect rice growth on mixed calcareous and acid soils and the efficacy of 
vermicompost as an amendment for these soils. 

 
2. MATERIALS AND METHODS 
A field experiment was conducted during Aman season at the premises of the 

Department of Soil, Water and Environment, University of Dhaka, Dhaka-1000 to 
evaluate the combined effect of temperature, moisture, and vermicompost on the 
growth performances of rice grown on different mixing ratios of acid and calcareous 
soils. Acid soil was collected from Binnapara, a village of the Chehelgazi union of 
Dinajpur Sadar Upazilla in the Dinajpur district. And the calcareous soil was 
collected from West Gangabardi, a village of the Krishnanagar union of Faridpur 
Sadar Upazilla in the Faridpur district. Soils were collected from a medium highland 
agricultural field. The calcareous soils of West Gangabardi belong to the Sara series, 
whereas, the acid soil of Binnapara belongs to the Pirgacha series. The soils of the 
Sara series have the characteristics like Loamy texture, low water holding capacity, 
and partially flooded during monsoon. On the other hand, the Pirgacha series 
include soils with silt loam texture, seasonally flooded, moderately well-drained 
condition, and comparatively low soil reaction SRDI (2012). The collected 
calcareous and acid soils were dried, sieved (2mm), and then incorporated these 
calcareous and acid soils into 1:1 and 1:3 ratios, respectively to prepare the mixed 
soils. After mixing these two opposite-natured soils, the resulting mixed soils might 
have changed properties. Accordingly, the selected physical, chemical, and 
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physicochemical properties of the original and mixed soils were analyzed and are 
presented in Table 1. Then the mixed soils were transferred to the fields to make 
artificial beds of 30 x 30 cm. The BINA Dhan 11 and BRRI Dhan 34 were collected by 
the courtesy of the BRRI and were planted as test crops. Experiments were 
conducted under field conditions maintaining soil moisture at 50%, 75% and 
saturated (100%) soil conditions along with a temperature rise of 10C and 20C than 
those of the diurnal soil temperatures (26-280C). Three different doses (0, 10, and 
15 t ha-1) of vermicompost collected from the local market were applied in the field 
plot as per experimental design. The selected composition of Vermicompost used is 
presented in Table 2. The treatment combinations of the experiment are presented 
in table 3. Hot water was poured into the metal pipes inserted below the ground to 
increase the soil temperature (Figure 1). The heating practices were continued for 
a set of 15 days starting from 25 days after transplantation (DAT) and 50 DAT, and 
the duration of temperature rise was around 6 hours a day. Four soil thermometers 
as replications were inserted into the ground of each subplot to examine and record 
the temperature rise (Figure 2). A number of tillers and plant heights were recorded 
at 25, 50, and 75 DAT. Then the plants were harvested at 1.0 cm above ground level 
and immediately fresh weight was taken with the help of a digital weight machine. 
Then they were oven-dried at 650C, and the dry weights were recorded through 
desiccation. Statistical analysis of the data was done using Microsoft Excel and 
Minitab 2019 software. As per contribution, the second author was the Project 
Director and Supervisor of the rest three authors. We were involved in the project 
as MS Thesis Students and conducted the experiments by sharing our technical 
knowledge regarding the improvement of soil health under variable climates. In the 
case of manuscript preparation, the first author made the initial draft. All authors 
went through and finally approved the manuscript. 

 

Table 1 Selected properties of calcareous and acid mixed soils used in the experiment 

Properties Acid 
soil 

Calcareous 
soil 

Calcareous:Acid 
(1:1) mixed soil 

Calcareous:Acid 
(1:3) mixed soil 

Texture Silt 
Loam 

Loam Silty Loam Silty Loam 

Gravimetric Water Content (%) 2.94 1.79 2.87 1.88 
Soil Reaction (pH) 4.3 8.4 6.6 6.3 

Electric Conductivity (µS/cm) 397 2.11 143.4 121.4 
Organic Carbon (%) 0.73 0.66 0.67 0.58 

Cation Exchange Capacity 
(cmol/kg) 

14.6 26.2 24.5 23.0 

Total N (mg/kg) 791 1003 959.6 601.1 
Available NH4+(mg/kg) 6.7 10.2 8.52 7.78 
Available NO3-(mg/kg) 51.0 65 49 42.2 

Available P (mg/kg) 6.3 11.7 10.4 11.9 
Available K (cmol/kg) 0.21 0.46 0.30 0.42 

Available S (mg/kg) 32.1 17.1 22.3 26.0 
Available Ca (cmol/kg) 8.6 18.9 14.5 11.87 
Available Mg (cmol/kg) 1.28 4.3 1.3 1.79 
Available Na (cmol/kg) 0.22 0.5 0.2 0.32 

Available Fe (mg/kg) 121.2 13.1 63.7 48.6 
Available Mn (mg/kg) 43.5 9.6 29.3 19.8 
Available Zn (mg/kg) 2.1 1.48 1.99 2.1 
Available Cu (mg/kg) 0.89 1.21 0.95 1.2 
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Table 2 Selected composition of Vermicompost (Eisenia fetida) used 

Content (%) No species Eudrilus 
euginae 

Eisenia fetida 

Organic C 18.9 16.1 14.9 

Total N 1.23 1.14 1.11 

C: N 15.4 14.1 13.4 

Total P 0.63 0.64 0.66 

Total K 0.63 0.57 0.58 

Total S 0.33 0.28 0.29 

Total Ca 0.94 0.89 0.87 

Total Mg 0.81 0.76 0.82 

 
 

 
 

 
 
 
 

Table 3 Combinations of the treatments applied in the field experiment 

Treatment 

Number Denotation Explanation 

T1 (control) *St0#V0&M50 *St0 is the normal soil temperature and St1, St2 

indicates 10C and 20C rise in soil temperature 

over the diurnal ones for a particular period. 

T2 St1V10M100 

T3 V15M70 

T4 V10M50 

T5 V15M50  
#V0, V10, and V15 are the rates of vermicompost of 

0, 10, and 15 t ha-1, respectively. 

T6 V0M70 

T7 V10M70 

T8 V0M100 

T9 V10M100  
&M50, M70, and M100 indicate 50%, 70%, and 

saturated soil moisture conditions, 

respectively. 

 

T10 V15M100 

T11 St2V10M70 

T12 St1V10M70 

T13 St1V15M70 

T14 St2V15M70 

T15 St2V15M100 

T16 St2V10M100 

T17 St1V0M70 

T18 St1V15M100 
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Figure 1 Instruments used for holding hot water 

 

 
Figure 2 Approaches for rising and measurement of soil temperatures 

 
3. RESULTS AND DISCUSSION 
Significance of vegetative growth of crops: Vegetative growth of crops is 

represented by their height, tiller production, leaf area, stem, root, etc. organs. The 
amount of growth was quantitatively expressed as an increase in length of stem and 
root or other organs of plants, an increase in the area of leaves, and an increase in 
dry weight and fresh weight increment of the plant. The yield of crops may be 
considered in biological as well as agricultural terms. Biological yield has been as 
total production of plant material by a crop whereas economical yield or commercial 
yield takes into account only those plant organs for which particular crops are 
cultivated and harvested Holydays (1976). Moreover, plant height, tiller production, 
and fresh or dry weights of crops have special significance regarding planning and 
policymaking for land management and fodder production. 

Production of Tillers: The production of total numbers of tillers varied with rice 
varieties, different ratios of mixed soils, and applied treatments. For BINA Dhan 11, 
the treatment T14 (St2V15M70) and T13 (St1V15M70) produced maximum 
productive tillers of 25 and 26 in the 1:1 and 1:3 mixed soils, respectively (Table 4). 
While the treatment T16 (St2V10M100) attained the maximum number of 
productive tillers of 26 and 27 by BRRI Dhan 34 grown in the same ratios of 1:1 and 
1:3 mixed soils, respectively. The minimum number of productive tillers for BINA 
Dhan 11 were 5 and 6 in the control plot, whereas these numbers were 11 and 10 
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for BRRI Dhan 34 grown in 1:1 and 1:3 mixed soils, respectively. Moreover, the total 
production of tillers by 18 treatments for BINA Dhan 11 and BRRI Dhan 34 were 
311, 330, and 362, 369 in 1:1 and 1:3 mixed soils, respectively (Table 4). The total 
tiller counts were found to be decreased in a few sub-plots at the harvesting stage 
of rice, which might be the usual natural phenomenon. The overall performances as 
observed by the treatments resembled that both the rice cultivars were better 
suited in 1:3 soils. Though, BRRI Dhan 34 was found comparatively better for tiller 
production than that of BINA Dhan 11. For both, the varieties of rice, elevated 
temperatures of soils played a significant (p≤0.05) positive role in the production of 
tillers regardless of soils and other treatments (Table 4). The increments of the 
number of tillers at increased levels of soil temperatures were might be due to more 
release of nutrients through higher microbial activities at high temperatures (29-
310C). The highest doses of vermicompost (V15) were found to have a positive 
significant (p≤0.05) influence on the tiller production for both BINA Dhan 11 and 
BRRI Dhan 34 varieties grown in 1:1 and 1:3 mixed soils (Table 4). Positive effects 
of vermicompost on tiller production of rice were reported by previous researchers 
Dekhane et al. (2014). 

 

Table 4 Effects of different treatments on tiller production at chronological days after transplantation 
(DAT) of BINA Dhan 11 and BRRI Dhan 34 grown in 1:1 and 1:3, Calcareous-Acid mixed soils 

Number of tillers of rice plants per plot 

Treatment BINA Dhan 11 
 

BRRI Dhan 34 

 1:1 mixed soil 
 
 

1:3 mixed soil 1:1 mixed soil 
 
 

1:3 mixed soil 

No Denotation 25 
DAT 

50 
DAT 

75 
DAT 

25 
DAT 

50 
DAT 

75 
DAT 

25 
DAT 

50 
DAT 

75 
DAT 

25 
DAT 

50 
DAT 

75 
DAT 

T1 St0V0M50 5 9 8 h 6 9 9 i 5 7 12 g 4 9 10 f 

T2 St1V10M100 9 15 18 
cdef 

11 16 18 
cdef 

10 27 25 ab 10 16 26 a 

T3 V15M70 12 19 21 
abcd 

10 18 20 
bcde 

11 15 24 
abc 

11 18 25 
ab 

T4 V10M50 6 10 9 gh 8 10 12 
ghi 

8 14 16 
efg 

8 10 17 
de 

T5 V15M50 8 11 13 
fgh 

9 12 13 
fghi 

9 16 19 
cdef 

10 12 20 
bcd 

T6 V0M70 7 10 14 
efg 

7 9 15 
efgh 

7 19 19 
cdef 

8 9 20 
bcd 

T7 V10M70 10 15 19 
bcde 

11 16 21 
abcd 

9 17 20 
bcde 

9 16 20 
bcd 

T8 V0M100 8 11 15 
ef 

8 10 16 
defg 

8 15 16 
efg 

9 10 18 
cde 

T9 V10M100 10 17 16 
def 

11 16 20 
bcde 

9 15 18 
def 

12 16 19 
cd 

T10 V15M100 11 14 17 
cdef 

12 16 19 
cde 

11 16 22 
abcd 

11 16 20 
bcd 

T11 St2V10M70 11 13 19 
bcde 

10 15 19 
cde 

10 19 21 
abcde 

11 15 22 
abc 

T12 St1V10M70 10 17 24 
ab 

11 19 25 
ab 

10 20 24 
abc 

12 19 23 
abc 
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T13 St1V15M70 8 19 21 
abcd 

9 20 26 a 8 14 19 
cdef 

8 20 19 
cd 

T14 St2V15M70 11 26 25 a 11 21 23 
abc 

11 22 25 ab 10 21 25 
ab 

T15 St2V15M100 10 13 22 
abc 

12 14 21 
abcd 

9 17 22 
abcd 

11 14 23 
abc 

T16 St2V10M100 8 11 17 
cdef 

10 13 18 
cdef 

10 25 26 a 12 13 27 a 

T17 St1V0M70 6 10 9 gh 6 10 10 
hi 

7 9 14 fg 8 10 13 
ef 

T18 St1V15M100 10 22 24 
ab 

11 20 25 
ab 

10 22 20 
bcde 

11 20 22 
abcd 

In a column, values followed by a common letter are not significantly different but values with different letters 
vary significantly at 5% level by Tukey’s Range Test 

 
Height of Rice Plants: The average height of rice plants measured in 3 growth 

stages of rice revealed that with the advent of time, the height of the plants increased 
with increased levels of moisture, temperature, and vermicompost treatments. 
These effects were more pronounced in 1:3 mixed soils (Table 5). The results 
demonstrated that average heights of BINA Dhan 11 and BRRI Dhan 34 were 78.9, 
78.4, and 86.4, 87.1 cm in 1:1 and 1:3 mixed soils, respectively, which claimed that 
BRRI Dhan 34 exerted overall 8-9 cm tallest height than that of BINA Dhan 11 grown 
in 1:3 mixed soil. The height of rice varieties was found to have a positive 
relationship with the soil temperature rising to 20C. Treatment T10 (V15M100) had 
the highest positive impact on the height of both rice varieties and the lowest mean 
value of height was obtained by the control plot with treatment T1 (St0V0M50) in 
both soils. The longest height for BINA Dhan 11 was 94 cm and 97 cm in 1:1 and 1:3 
mixed soils, respectively. Whereas, for BRRI Dhan 34, the respective longest plant 
heights were 98 cm and 103 cm. Though, the treatment T16 (St2V10M100) also had 
a similar contribution in resulting in the longest plant height (98 cm) for BRRI Dhan 
34 in 1:1 mixed soil. The effects of the treatment T14 (St2V15M70) on this 
parameter of both varieties were quite notable (Table 5). This might be due to the 
fact that vermicompost releases a portion of nutrients readily and the rest amounts 
gradually later on; which supports the nutrition of the plant throughout its life cycle. 
Another prior experiment was affirmed that the height of the rice plant increases 
significantly with vermicompost Pramanik (2007). The effects of different moisture 
levels in the different ratios of mixed soils did not show any definite trends of effects 
but played a positive role on the growth performances regardless of rice varieties 
and other treatments. 

 

Table 5 Effects of different treatments on plant height (cm) at chronological days after transplantation 
(DAT) of BINA Dhan 11 and BRRI Dhan 34 grown in 1:1 and 1:3, Calcareous-Acid mixed soils 

Height of rice plants (cm) 

Treatment BINA Dhan 11 
 

BRRI Dhan 34 
 1:1 mixed soil 

 
 

1:3 mixed soil 1:1 mixed soil 1:3 mixed soil 

No Denotation 25 
DAT 

50 
DAT 

75 
DAT 

25 
DAT 

50 
DAT 

75 
DAT 

25 
DAT 

50 
DAT 

75 
DAT 

25 
DAT 

50 
DAT 

75 
DAT 

T1 St0V0M50 26 42 57 i 27 42 61 g 34 46 66 i 35 47 77 h 

T2 St1V10M100 27 53 74 g 29 52 88 b 46 70 94 
abc 

46 58 83 efg 
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T3 V15M70 33 63 91 
abc 

37 66 87 b 45 62 83 
ef 

50 71 90cd 

T4 V10M50 27 40 61 i 34 50 68 
ef 

42 55 74 
gh 

44 55 81 
fgh 

T5 V15M50 37 60 78 
fg 

38 62 77 
cd 

46 50 75 
gh 

47 60 83 efg 

T6 V0M70 29 42 62 i 28 44 62 g 40 60 71 
hi 

38 57 83 efg 

T7 V10M70 30 60 86 
cd 

31 60 89 b 43 68 90 
cd 

42 70 92 bc 

T8 V0M100 40 50 86 
cd 

28 68 88 b 45 68 81 
ef 

38 70 80 gh 

T9 V10M100 35 57 88 
bcd 

33 48 78 c 49 70 97 a 42 66 93 bc 

T10 V15M100 38 65 94 a 34 63 97 a 50 70 98 a 51 70 103a 

T11 St2V10M70 33 54 83 
def 

40 60 85 b 45 62 85 
de 

52 69 93 bc 

T12 St1V10M70 32 60 76g 33 65 89 b 42 70 89 
cd 

50 65 88cde 

T13 St1V15M70 30 68 84 
de 

34 56 87 b 45 70 91 
bc 

56 68 89 cd 

T14 St2V15M70 33 65 92 
ab 

37 45 69 
ef 

46 70 96 
ab 

40 55 96 b 

T15 St2V15M100 37 50 85 d 45 40 66 
fg 

41 67 96 
ab 

47 60 88 
cde 

T16 St2V10M100 36 52 79 
efg 

38 55 73 
cde 

41 70 98 a 40 65 86 
def 

T17 St1V0M70 29 49 68 h 30 47 72 
de 

37 56 78 
fg 

38 50 79 gh 

T18 St1V15M100 33 60 76 g 30 48 75 
cd 

43 68 93 
abc 

53 55 83 efg 

In a column, values followed by a common letter are not significantly different but values with different letters 
vary significantly at 5% level by Tukey’s Range Test 

 
In a column, values followed by a common letter are not significantly different 

but values with different letters vary significantly at 5% level by Tukey’s Range Test 
Fresh Weight of Rice Shoots: The ANOVA and Tukey’s range test showed that 

the fresh weight of rice plants significantly (p≤0.05) increased with the increased 
rates of vermicompost, moisture, and temperature; and these effects were more 
pronounced in the ratio of 1:3 mixed soil (Table 6). The treatment T3 (V15M70) 
contributed the highest average fresh weight of rice shoot (7.25 and 6.99 g/plant for 
BINA Dhan 11; 6.50 and 7.72 for BRRI Dhan 34 in 1:1 and 1:3 mixed soils, 
respectively) over control T1 (St0V0M50) which endorsed the lowest fresh weight 
(Table 6). The combination of vermicompost of 15 t ha-1, the soil moisture level of 
60%, and a temperature rise of 10C over the normal soil temperature i.e., the 
treatment T13 produced the second-highest fresh weight for both varieties. This 
might be because vermicompost improves soil structure and thus water holding 
capacity of soil which can be attributed to improved water uptake by rice plants 
Tejada et al. (2009). Vermicompost has a positive effect on vegetative growth, 
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stimulating shoot and root development which might be attributed to further 
increase in fresh weight Edwards et al. (2004). 

 

Table 6 Effects of different treatments on fresh weight (g/plant) at harvesting stage (75 DAT) 
of BINA Dhan 11 and BRRI Dhan 34 grown in 1:1 and 1:3, Calcareous-Acid mixed soils 

Treatment 
 

Fresh weight of rice plants (g/plant) 

 
 BINA Dhan 11 BRRI Dhan 34 

No Denotation 1:1 mixed soil 1:3 mixed soil 1:1 mixed soil 1:3 mixed soil 

T1  St0V0M50 2.60 p 2.74 o 2.88 o 2.74 n 

T2 St1V10M100 5.60 f 5.79 f 5.77 f 5.97 e 

T3 V15M70 7.25 a 6.99 a 6.50 a 7.72 a 

T4 V10M50 2.94 o 3.38 m 2.99 n 3.50 k 

T5 V15M50 4.17 l 4.98 j 4.23 k 4.49 j 

T6 V0M70 3.86 m 4.01 l 3.93 l 3.40 l 

T7 V10M70 5.75 de 6.55 b 5.77 f 6.06 d 

T8 V0M100 4.67 i 5.11 i 4.73 i 5.10 g 

T9 V10M100 5.31 g 5.55 h 5.25 g 5.37 f 

T10 V15M100 5.79 de 6.12 d 5.93 d 6.25 b 

T11 St2V10M70 5.80 d 5.79 f 5.83 e 6.15 c 

T12 St1V10M70 5.94 c 6.45 c 6.02 c 6.27 b 

T13 St1V15M70 6.44 b 6.55 b 6.42 b 6.28 b 

T14 St2V15M70 5.74 e 6.02 e 5.73 f 6.10 cd 

T15 St2V15M100 4.26 k 4.60 k 4.75 i 5.00 h 

T16 St2V10M100 4.58 j 5.73 g 4.67 j 4.74 i 

T17 St1V0M70 3.06 n 3.31 n 3.11 m 3.20 m 

T18 St1V15M100 4.76 h 4.96 j 4.96 h 5.07 g 

In a column, values followed by a common letter are not significantly different but values with 
different letters vary significantly at 5% level by Tukey’s Range Test 

 
Dry Weight of Rice Shoots: Average dry matter weight of rice shoot was found 

to be positively significant (p≤0.05) with the individual application of increased 
rates of vermicompost, while the combination of three treatments and their 
increased doses were more pronounced than those of their individual applications. 
The highest dry matter weight was recorded for the treatment T3 (V15M70) for 
BINA Dhan 11 in both the ratios of soils (2.01 and 3.28 g/plant, respectively), but 
for BRRI Dhan 34 only in 1:1 mixed soil (2.20 g/plant: Table 7). The treatment T12 
(St1V10M70) contributed the highest dry weight (2.70 g/plant) for BRRI Dhan 34 
in 1:3 mixed soils. For both the cases, the lowest dry weight was gained from control 
T1 (0.66, 0.71, 0.89, and 0.94 g/plant for BINA Dhan 11 and BRRI Dhan 34 in 1:1 and 
1:3 mixed soils).  

 

Table 7 Effects of different treatments on dry weight (g/plant) at harvesting stage (75 DAT) 
of BINA Dhan 11 and BRRI Dhan 34 in 1:1 and 1:3, Calcareous-Acid mixed soils 

Treatment 
 
 

Dry weight of rice plants (g/ plant) 

 
 BINA Dhan 11 BRRI Dhan 34 

No Denotation 1:1 mixed soil 1:3 mixed soil 1:1 mixed soil 1:3 mixed soil 
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T1 St0V0M50 0.66 k 0.71 j 0.89 m 0.94 m 

T2 St1V10M100 1.64 d 1.80 d 1.90 ef 1.99 e 

T3 V15M70 2.01 a 3.28 a 2.20 a 2.62 b 

T4 V10M50 0.93 j 1.15 h 1.01 l 1.26 k 

T5 V15M50 1.06 i 1.57 f 1.41 i 1.53 i 

T6 V0M70 1.20 h 1.09 i 1.33 j 1.40 j 

T7 V10M70 1.64 d 1.99 b 1.90 ef 2.00 e 

T8 V0M100 1.37 g 1.48 g 1.59 gh 1.70 g 

T9 V10M100 1.57 e 1.72 e 1.85 f 1.77 f 

T10 V15M100 1.60 de 1.93 c 1.98 cd 2.06 d 

T11 St2V10M70 1.64 d 1.77 de 1.94 de 2.20 c 

T12 St1V10M70 1.73 c 1.93 c 2.00 c 2.70 a 

T13 St1V15M70 1.87 b 1.96 bc 2.10 b 2.16 c 

T14 St2V15M70 1.61 de 1.91 c 1.91 e 2.00 e 

T15 St2V15M100 1.20 h 1.80 d 1.61 gh 1.70 g 

T16 St2V10M100 1.40 g 1.78 d 1.57 h 1.61 h 

T17 St1V0M70 0.95 j 1.07 i 1.11 k 1.02 l 

T18 St1V15M100 1.48 f 1.57 f 1.64 g 1.71 g 

In a column, values followed by a common letter are not significantly different but values with 
different letters vary significantly at 5% level by Tukey’s Range Test 

 
The average dry weight of rice shoot of all the treatments was found to have 

1.42, 1.69, and 1.66, 1.79 g/plant for BINA Dhan 11 and BRRI Dhan 34 grown in 1:1 
and 1:3 mixed soils, respectively (Table 7). Further investigation made it vivid that 
the average dry weights were higher in temperature-treated plots. The mean value 
of dry weight in temperature-modified plots for BINA Dhan 11 were 1.48 and 1.72 
g/plant. In the case of BRRI Dhan 34, these were 1.73 and 1.88 g/plant. The 
increased dry matter production at elevated soil temperatures were might be due 
to the quick release of plant nutrients through higher microbial activities at high 
temperatures (29-310C). It is known that the microbial activities were maximum at 
about 370C temperature. Moreover, rice growth was reported to the maximum at a 
soil temperature of 22-310C Baker and Allen (1993). In the case of scented rice, the 
application of vermicompost at a rate of 5 tha-1 caused a significant increase in plant 
height, the number of tillers, and dry matter accumulation over no use of 
vermicompost Murali and Setty (2000). 

Correlation and regression analysis 
An attempt was made to determine whether there are relationships between 

the number of tillers and plant heights of the same variety at different DAT in both 
1:1 and 1:3 mixed soils. The number of tillers and heights of BINA Dhan 11 and BRRI 
Dhan 34 showed a significant positive correlation in 1:1 mixed soil at different DAT, 
but in the case of 1:3 soils, a significant correlation was obtained only for the 25 DAT 
(Table 8). A significant positive relationship was attained between the tillers count 
and plant heights of BINA Dhan 11 at 5%, 0.01%, and 0.1% level of probability for 
the particular 25, 50, and 75 DAT, where the corresponding R2 values are 0.2243, 
0.5676, 0.4273, respectively (Table 8 and Figure 3a). The same rice variety showed 
a non-significant correlation at 50 and 75 DAT in 1:3 mixed soils (Table 8 and Figure 
3c). Almost similar types of relationships were detected in the case of BRRI Dhan 
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34, where, the correlation coefficient was significant at 0.01%, 0.1%, and again 
0.01% level at the consecutive DAT in 1:1 mixed soil (Table 8 and Figure 3d). Again, 
their regression analysis gives R2 values which explain 51.43%, 39.30%, and 49.14 
% data (Table 8 and Figure3b). The present analyses revealed that numbers of tillers 
and the growth of the plants increased simultaneously for both rice varieties in 1:1 
mixed soil but in the case of 1:3 mixed soils their relationships were positive but 
non-significant demonstrating that plant height and production of the tiller are not 
always have strong synergistic effects regarding growth and development of rice.   

 

Table 8 Pearson correlation between the number of tillers and plant height of rice at 25, 50, 
and 75 DAT irrespective of types and amounts of treatments 

Days After Transplantation 
(DAT) 

BINA Dhan BRRI Dhan 

 1:1 mixed 
soil 

1:3 mixed 
soil 

1:1 mixed 
soil 

1:3 mixed 
soil 

25 0.4736* 0.5022* 0.7172*** 0.4706* 
50 0.7534*** 0.1938NS 0.6269** 0.3583NS 
75 0.6537** 0.4526NS 0.7010*** 0.4419NS 

*, **, *** indicate the coefficient correlation (r) is significant at 5%, 1%, 0.1% level, respectively. NS 
means (r) is not significant at 5% level of probability   

 

 
Figure 3a Regression line between the height and tiller count of BINA Dhan 11 in 1:1 soil at 25, 50, 
and 75 DAT of rice (left to right) 

 

 
Figure 3b Regression line between the height and tiller count of BRRI Dhan 34 in 1:1 soil at 25, 50, 
and 75 DAT of rice (left to right) 

 

 
Figure 3c Regression line between the height and tiller count of BINA Dhan 11 in 1:3 soils at 25, 50, 
and 75 DAT of rice (left to right) 
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Figure 3d Regression line between the height and tiller count of BRRI Dhan 34 in 1:3 soils at 25, 50, 
and 75 DAT of rice (left to right) 

 
4. CONCLUSION 
Acidic and alkaline soils are not suitable for all types of crop production. The 

current study disclosed that rice could also be cultured profitably on the mixture of 
marginal calcareous and acid soils. The amalgamation of these soils in several ratios 
as per their ion concentrations in excess or deficient amounts was found to be 
effective for nutrient management in both the acid and calcareous soils. Between 
the rice varieties used, BRRI Dhan 34 performed well regardless of treatments. 
Increased soil temperature of 20C than that of the daily usual soil temperature was 
found to have immediate positive impacts on the growth of rice varieties. 
Vermicompost emerged as an efficient amendment in the modified soil conditions 
and in plant productions, which resembled that the approaches of soil mixing are 
successful techniques. However, further study is recommended to explore the long-
term effects of these soil mixing techniques under variable soil-plant conditions.  
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