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Executive Summary 

(brief justification, objectives, methods, key results/achievements 
by objectives, concluding statement/recommendations; maximum 

two pages) 
 

(Text font size 12, Times New Roman) 
 

Executive Summary 
 
 

Critical limit (C.L.) refers to a threshold value of a nutrient in soil below which the crop will 
readily respond to its application. In other words CL may be defined as the level of a nutrient 
in plant at or below which plant either develops deficiency symptoms or causes reduction in 
crop yields as compared to optimum yields. It varies with crops, soils and extraction methods. 
The present CLs used in the country are very old, which need updating. Soil factors, soil type, 
soil pH and soil organic matter are important in this regard, which undergoes changes over 
times. Hence, the situation justifies a need to determine and update the critical limit of different 
plant nutrients in order to formulate an optimum fertilizer dose for deficient nutrients for 
different crops and soils for achieving satisfactory crop yield. The project has been formulated 
to delineate the nutrient status of calcareous, non-calcareous, piedmont and terrace soils; and 
to determine CLs of different nutrients for cereal, vegetable and oilseed crops; and their 
validation through field experiments. It is about three and half-year long project approved in 
March 2018 and will continue through June 2021 with a total cost of Tk. 3,28,61,110/-.  The 
LoA was signed in the second week of March 2018. The project is coordinated by BARC; and 
BARI, BRRI, BINA and BAU are working as implementing organization. Work distribution 
among different components is as follows: 

Organization AEZ  Nutrient  Crop 
BARI 11, 13, 28 K and Zn Wheat, maize and cabbage 
BRRI 18, 19, 20 P, K, S and Zn Rice 
BINA 25, 26, 27 P (Bray & Kurtz) and 

Mg 
Maize and mustard 

BAU 1, 3, 9 Mg, S and B Wheat and mustard 
 
Twelve AEZs have been selected as the study areas under the project. A bench mark survey 
was conducted in the study areas to know the present nutrient and fertilizer use. For the purpose 
a total of 720 soil samples (4 components x 3 AEZs/component x 2 Upazilas/AEZ x 3 
villages/Upazila x 10 spots/ village) were collected and analyzed for macro- (N, P, K, Ca, Mg 
& S) and micro- (Fe, Mn, Cu Zn & B) nutrients and basic soil characteristics like pH, organic 
matter and texture. Soils with different nutrient levels have been identified, which will be 
collected for pot experiments. The pot experiments were conducted during Rabi season 2019-
20. To determine critical limit of a particular nutrient and crop pot experiments were conducted 
by the component organizations using soils with different levels of that particular nutrient and 
crop. At least 20 soils from 20 locations were used for one nutrient, of which 12 soils were of 
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low fertility level, 4 soils were of medium fertility level and the remaining 4 soils were of high 
fertility level of the particular nutrient. Pot trials were conducted in CRD (completely 
randomized design) with two treatments (with and without intended nutrient) and three 
replications. Sprouted seeds of the test crops were sown in the pot and the crop was harvested 
at 8-10 weeks after seeding. Dry matter (DM) yield was recorded and plant samples were 
analyzed for all elements. Critical limit for a particular nutrient and crop was determined by 
Cate and Nelson method (1965) and also by statistical approach developed by Waugh et al. 
(1973). The results will be validated through field experiment at the farm level.  

Staff recruitment and bench mark information collection have been completed. Each 
implementing organization collected 180 soil samples from their assigned locations i.e. a total 
of 720 soil samples have been collected by four implementing organizations following the 
sampling protocol as mentioned above. GPS reading of soil sample collection points have been 
recorded. All the samples were analyzed for macro- (N, P, K, Ca, Mg & S) and micro- (Fe, Mn, 
Cu Zn & B) nutrients and basic soil characteristics like pH, organic matter, texture etc. The 
analytical data for different nutrients of all 720 soil samples were pooled together in an Excel 
sheet and sorted in ascending order. Soils having Low, Medium and High levels of the test 
nutrients were identified. Based on this analysis, locations for bulk soil collection for pot trials 
have been selected. Soils for pot trials were collected from the selected locations and pot trials 
were conducted during Rabi season 2019-20 following the approved protocol. Field 
experiments have been established during Rabi season 2020-21 following the approved 
protocol. 
 
Keywords: CL, Soil, S. Mg, B, Plant, Wheat, Mustard  
 
Keywords: (3-6 words only) 
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PBRG Sub-project Completion Report (PCR) 
 

(Text font size 12, Times New Roman) 
 

A. Sub-project Description 
 
1. Title of the PBRG sub-project: Determination of Critical Limit of Nutrients for Soils 
                                                            and Crops   

      2. Implementing organization (s): Department of Soil Science 
                                                                   Bangladesh Agricultural University (BAU),Mymensingh 

 
3.Name and full address with phone, cell and E-mail of Coordinator, Associate         
Coordinator and PI/Co-PI (s): 
Coordinator Dr. Md. Baktear Hossain 

Chief Scientific Officer (Soils) 
Natural Resources Management Division 
BARC, Farmgate, Dhaka 

Associate Coordinator Dr. Md Khairul Alam 
Principal Scientific Officer (Soils) 
Natural Resources Management Division 
BARC, Farmgate, Dhaka 

Principal Investigator Dr. Md. Anwarul Abedin 
Professor, Department of Soil Science 
Bangladesh Agricultural University (BAU), Mymensingh 
Phone: +88091-76401-4 extn. 6445  
Mobile: +8801718031462 
Fax: +88091-61510-mail: m.a.abedin@bau.edu.bd 

Co-Principal Investigator Dr. Mahmud Hossain Sumon 
Professor, Department of Soil Science 
Bangladesh Agricultural University (BAU), Mymensingh 
Mobile: 01718-386161 
E-mail: Mahmud.ss@bau.edu.bd 

 
 

 
4 Sub-project budget (Tk.): 6537840/- 
4.1 Total: (in Tk. as approved):  6537840/- 
4.2 Latest Revised (if any):  Not applicable 
5. Duration of the sub-project: March 2018 –February 2021 
5.1 Start date (based on LoA signed):  February2018  

                  5.2 End date: 30 July 2021 
6. Background of the sub-project: 
Soil testing is a useful tool for measuring extractable (available) quantity of a nutrient in soil 
which would help predict the crop yield response to an application of that nutrient through 
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fertilizers and manure. As soil test value for a particular nutrient increases, the crop yield 
response to an additional amount of that nutrient decreases. A good soil test should be able to 
predict the amount of plant-available nutrient as well as the fertilizer responsiveness of crops 
growing on a wide range of soils. . In this regard, determination of critical limit (C.L.) is 
important to determine optimum fertilizer requirement for a crop. Now the country’s soils are 
reported to be deficient in N, P, K, S, Mg, Zn and B. 

 
Critical limit (C.L.) refers to a threshold value of a nutrient in soil below which the crop will 
readily respond to its application. Critical limit is useful for delineating responsive 
(deficiency) sites from non-responsive (sufficiency) sites. Critical limit of a nutrient in plant 
refers to a level at or below which plant either develops deficiency symptoms or causes 
reduction in crop yields as compared to optimum yields. The C. L. of a nutrient varies with 
crops, soils and extraction methods. Concerning soil factors, soil type, soil pH, and soil 
organic matter are important. Hence, the situation justifies a need to determine and update the 
critical limit of different plant nutrients in order to formulate an optimum fertilizer dose of 
deficient nutrients for different crops and soils for achieving satisfactory crop yield. 

 
     7. Sub-project general objective (s):  

I. Delineation of the present status of different nutrients in calcareous, non-calcareous, 
piedmont and terrace soils 

II. Determination of critical limit of different nutrients for cereal, vegetable and oilseed crops 
III. Validation of critical limits through field experiments 

 
 
8. Sub-project specific objectives (component wise):  
       BAU component: 

I. To delineate the present status of macro- and micro-nutrients in calcareous, non-
calcareous, piedmont and terrace soils (AEZs 1, 3, 9) 

II. To determine critical limit of Mg, B and S for different soils and crops (wheat and 
mustard) 

III. To validate the C. L. results from pot experiments by some field experiments 
 
9. Implementing location (s): Selected locations across the AEZs except hilly regions 
10. Methodology in brief (with appropriate pictures) 

 
 

BAU Component 
 
BAU is working on determining critical limit of Mg, S and B for 2 crops (Wheat and mustard). 
For the purpose following experiments are being conducted by BAU: 
Expt. 1: Delineation of different nutrients status in piedmont and non-calcareous soils 

       (a)  Collection of soil samples 
For selecting sites of bulk soil samples collection BAU collected 180 soil samples from 
intensively cropped areas of three AEZs (AEZs 1, 3 and 9) representing non-calcareous soils 
based on land type and soil texture. 
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AEZ 1. Old Himalayan Piedmont Plain 
AEZ 3. Tista Meander Floodplain 
AEZ 9. Old Brahmaputra Floodplain 

 
Soil samples have been collected as per the following protocol. GPS readings have been 
recorded for every site of sample collection. 
 
Soil sampling protocol 

• 3 AEZs 
• 2 Upazilas/AEZ 
• 3 villages/Upazila  
• 10 Spots/Village 
• 1 Soil depth (0-15 cm) 
• Total samples/component: 3 x 2 x 3 x 10 x 1 = 180 nos. 

 
Note: Before soil sample collection, information of soil nutrient status was collected from 

SRDI and own institutional past record. Information sheet has been prepared as 
follows: 

1. AEZ 
2. Soil series  
3. Land type  
4. Soil texture  
5. Major crops and cropping patterns 
6. Nutrient contents  
7. Status (VL, L, M, H & VH) 

 
Soil analysis 

 
Soil samples were analyzed for determining available status of P, K, Mg, S, Zn & B following the 

standard extraction methods as mentioned in the table below.  Soil analysis also includes 
texture, pH, organic matter and N, Ca, Fe, Mn and Cu contents. Soil type and soil series were 
also identified. 
Element Extraction method    Reference 

Phosphorus 
(P) 

i.   0.5M NaHCO3 , pH 8.5 extraction (neutral 
and calcareous soils) 

ii.  0.03N NH4F+0.025 HCl (acidic soils, <pH 
6.0) 

Olsen and Sommers, 
1982 
Bray and Kurtz Method 

Potassium (K) NH4OAc extraction, pH 7.0 (Flame 
photometry) 

Schollenberger, Simon 
1945 

Sulphur (S)  Calcium dihydrogen phosphate [Ca(H2 PO4)2 
2H2O] 

Fox et al., 1964 and  
Hunt, J., 1980 

Magnesium 
(Mg) 

 NH4OAc extraction, pH 7.0 (AAS) Schollenberger, Simon 
1945 

 Zinc (Zn) 0.005M DTPA, pH 7.3 extraction Lindsay and Norvell, 
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Element Extraction method    Reference 

1978 
Boron (B) Extraction: Hot water-CaCl2 (0.02M)  

Determination: Azomethane – H method 
John et al., 1975 
Shamina et.al (1967);  
John et.al. (1975) 

 
Analysis of other soil properties will be done by the following methods: 

 
Parameter Method Reference 
Texture Hydrometer method Jackson, 1973 
pH  Glass electrode pH meter 

 (1:2.5 soil-water ratio) 
McLean, 1982 

Organic matter Wet oxidation method  Nelson and Sommers, 1982 
Nitrogen (N) Micro-Kjeldahl method  Bremner and Mulvaney, 1982 
Calcium (Ca) NH4OAc extraction, pH 7.0 Barker and Surh, 1982 
Iron (Fe) 0.005M DTPA, pH 7.3 extraction Lindsay and Norvell, 1978 
Manganese (Mn) 0.005M DTPA, pH 7.3 extraction Lindsay and Norvell, 1978 
Copper (Cu) 0.005M DTPA, pH 7.3 extraction Lindsay and Norvell, 1978 

 
 
Expt. 2:  Determination of critical limit of Mg, S and B for crops (Wheat and mustard)  
a. Collection of bulk soil sample: 

As per decision of the coordination meeting held at BARC in September 2019 twenty 
extensively cultivated soils were collected for each pot trials from 12 AEZs covering the major 
cropping areas in Bangladesh for determination of critical limits of sulphur, magnesium and 
boron. Among the 20 soils, 12 soil samples were of low nutrient status, 4 were of medium 
status and 4 were of high nutrient status for each of B, S and Mg. The soils were collected 
from 0-15 cm depth from the selected locations as in Tables 1, 2 and 3. Sampling locations 
were selected based on the first year soil analyses data generated by BARI, BRRI, BINA and 
BAU components of the Critical Limit project i.e. from a total of 720 soil samples from across 
the country.  

 

 

 

 

 

 

 

Table 1. Selected soil samples having Low, Medium and High levels of Magnesium (Mg) 
for collection of bulk soil for Pot Study by BAU, 2019-20 
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Sample 
no. 

Sample 
name Location details Soil series GPS Excha. Mg 

(meq/100g) 
Low Mg 

1.  
BAU 97 Sadar, Ponchogorh Ruhia N. 26028/.068 

E. 88031/.037 0.12 

2.  
BAU 112 Sadar, Ponchogorh Ranisongkail 

N. 26027/.248  
E. 88032/.207 0.17 

3.  
BAU 71 Tetulia, Ponchogorh Atoary 

N. 26028/.468  
E. 88030/.341 0.19 

4.  
BAU 131 Teragonj, Rangpur 

Polasbari 
N. 25048/.923 
E. 89004/.075 0.21 

5.  
BAU 128 Teragonj, Rangpur 

Sonatola N. 25048/.197 
E. 89005/.319 0.27 

6.  
BAU 158 Sadar, Rangpur Sonatola N. 25048/.106  

E. 89007/.685 0.28 

7.  
BAU 139 Teragonj, Rangpur Polasbari 

N. 25048/.702 
E. 89004/.188 0.29 

8.  BAU 65 Tetulia, Ponchogorh Atoary   0.31 

9.  
BAU 155 Sadar, Rangpur Pirgacha 

N. 25048/.445 
E. 89008/.201 0.39 

10.  
BAU 73 Tetulia, Ponchogorh Atoary N. 26028/.495 

E. 88030/.288 0.42 

11.  
BAU 76 Tetulia, Ponchogorh Atoary N. 26028/.758 

E. 88030/.277 0.5 

12.  
BAU 87 Tetulia, Ponchogorh Baliadangi N. 26028/.735 

E. 88030/.471 0.63 
Medium Mg 

13.  
BAU 61 Tetulia, Ponchogorh Baliadangi 

N. 26028/.729 
E. 88030/.705 0.8 

14.  
BAU 17 Muktagacha,Mymensingh Silmondi N. 24046/.008 

E. 90010/.148 1.2 

15.  
BAU 27 Muktagacha,Mymensingh Silmondi N. 24044/.054 

E. 90012/.557 1.3 

16.  
BAU 37 Sadar,Mymensingh Sonatola N. 24039/.514  

E. 90027/.921 1.49 
High Mg 

17.  
BAU 13 Muktagacha,Mymensingh 

Silmondi N. 24046/.288 
 E. 90010/.076 1.51 

18.  
BAU 34 Sadar,Mymensingh 

Sonatola N. 24039/.738  
E. 90027/.621 1.61 

19.  
BAU 21 Muktagacha,Mymensingh 

Silmondi N. 24044/.049 
 E. 90012/.162 1.81 

20.  
BAU32 Sadar,Mymensingh 

Sonatola N. 24039/.868 
E. 90027/.213 1.83 

 
 
 
 
 
Table 2. Selected soil samples having Low, Medium and High levels of Sulphur (S) for 

collection of bulk soil for Pot Study by BAU, 2019-20 
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Sample 
no. 

Sample 
name* Location details Soil series GPS Avail. S 

(ppm) 
Low S 

1.  
BAU 8 Muktagacha, 

Mymensingh 
Sonatola N. 24047/.138 

E. 90012/.597 15.1 

2.  
BAU 96 

Sadar, Ponchogorh 
Vojonpur N. 26028/.696  

E. 88031/.029 8.81 

3.  
BAU 128 

Taragonj, Rangpur 
Sonatola N. 25048/.197 

 E. 89005/.319 10.3 

4.  
BAU 119 

Sadar, Ponchogorh 
Atoary N. 26027/.681 

 E. 88033/.573 11.44 

5.  
BINA 9 Godagari 

Atahar 
N 24°29' 11.4"  
E088 21'  06.5" 6.46 

6.  
BAU 98 

Sadar, ponchogorh 
Vojonpur N. 26028/.651  

E. 88031/.040 8 

7.  
BAU37 

Sadar, Mymensingh 
Sonatola N. 24039/.514  

E. 90027/.921 9 

8.  
BAU 136 

Taragonj, Rangpur 
Polasbari N. 25048/.942 

 E. 89004/.227 10 

9.  
BAU 31 

Sadar, Mymensingh 
Sonatola N. 24039/.860 

 E. 90027/.823 11 

10.  
BAU 42 

Sadar, Mymensingh 
Silmondi N. 24040/.373  

E. 90026/.459 12 

11.  
BAU 51 

Sadar, Mymensingh 
Sonatola N. 24040/.224 

 E. 90027/.516 13 

12.  
BAU 47 

Sadar, Mymensingh 
Silmondi N. 24040/.471 

 E. 90026/.560 15 
Medium S 

13.  
BAU 27 Muktagacha, 

Mymensingh 
Silmondi N. 24044/.054 

 E. 90012/.557 22 

14.  
BAU 159 

Sadar, Rangpur 
Menanogor N. 25048/.522  

E. 89007/.346 23 

15.  
BAU 50 

Sadar, Mymensingh 
Silmondi N. 24040/.623 

 E. 90026/.842 24 

16.  
BINA 2 Godagari !achol 

N 24° 29' 8.7"   
E088 20'35.9" 16 

High S 

17.  
BAU 56 

Sadar, Mymensingh 
Sonatola N. 24040/.787  

E. 90027/.658 32 

18.  
BAU 41 

Sadar, Mymensingh 
Silmondi N. 24040/.055 

 E. 90026/.089 36 

19.  
BAU 43 

Sadar, Mymensingh 
Silmondi N. 24040/.693 

 E. 90026/.567 37 

20.  
BAU 49 

Sadar, Mymensingh 
Silmondi N. 24040/.914 

 E. 90026/.641 38 
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Table 3. Selected soil samples having Low, Medium and High levels of Boron (B) for 
collection of bulk soil for Pot Study by BAU, 2019-20 

Sample 
no. 

Sample 
name Location details Soil series GPS 

Avail. 
B 

(ppm) 
Low B 

1.  BAU 87 tetulia, ponchogorh Baliadangi N. 26028/.735  
E. 88030/.471 0.07 

2.  BINA 29 Godagari Dudhnai N 24° 32' 56.2"  
 E088°  22' 51.1" 0.045 

3.  BAU 168 Sadar.Rangpur Sonatola N. 25048/.418 
 E. 89007/.138 0.15 

4.  BAU 74 tetulia, ponchogorh 
Atoary N. 26028/.568 

 E. 88030/.169 0.08 

5.  BAU 109 Sadar, Ponchogorh Ruhia N. 26028/.855 
 E. 88031/.149 0.09 

6.  BINA 2 Godagari Nachol N 24° 29' 8.7" 
 E088 20'35.9" 0.13 

7.  BAU 152 Sadar, Rangpur Pirgacha N. 25048/.417 
 E. 89008/.536 0.15 

8.  BAU 13 Muktagacha, 
Mymensingh Silmondi N. 24046/.288 

 E. 90010/.076 0.2 

9.  BAU 42 Sadar, Mymensingh Silmondi N. 24040/.373  
E. 90026/.459 0.23 

10.  BAU 36 Sadar, Mymensingh Sonatola N. 24039/.628 
 E. 90027/.201 0.24 

11.  BAU 79 tetulia, ponchogorh 
Atoary N. 26028/.633 

 E. 88030/.154 0.28 

12.  BAU 112 Sadar, Ponchogorh Ranisonkail N. 26027/.248 
 E. 88032/.207 0.28 

Medium B 

13.  BAU 124 Taragonj, Rangpur Sonatola N. 25048/.079  
E. 89004/.501 0.36 

14.  BAU 16 Muktagacha, 
Mymensingh Silmondi N. 24046/.740 

 E. 90010/.930 0.39 

15.  BAU 151 Sadar, Rangpur Pirgacha N. 25048/.629 
 E. 89008/.648 0.4 

16.  BAU 45 Sadar, Mymensingh Silmondi N. 24040/.554 
 E. 90026/.777 0.47 

High B 

17.  BAU 104 Sadar, Ponchogorh Ruhia N. 26028/.584 
 E. 88031/.913 0.67 

18.  BAU 37 Sadar, Mymensingh Sonatola N. 24039/.514 
 E. 90027/.921 0.71 

19.  BAU 43 Sadar, Mymensingh Sonatola N. 24040/.693  
E. 90026/.567 0.94 

20.  BAU 3 Muktagacha, 
Mymensingh Sonatola N. 24047/.138  

E. 90012/.491 0.98 
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b. Pot trials: 

      Pot trials were conducted at the back yard net house of Department of Soil Science, BAU with 
wheat and mustard crops for 3 nutrients viz. magnesium, sulphur and boron during Rabi season 
2019-20. For pot trials bulk soils were collected from the surface layer (0-15 cm) from the 
selected locations as mentioned in Tables 1, 2 and 3. The soils were processed (ground and 
sieved).  Pot trials were conducted in completely randomized design (CRD) with two 
treatments (with and without Mg, S and B) and three replications. On the basis of soil analysis, 
nutrients were used at the rate of N120P25K90S15Mg6Zn3B1.4  ppm for wheat and 
N150P45K95S26Mg6 Zn2B1.2 ppm for mustard. Reagent grade chemicals (MgSO4 for Mg, CaSO4 
for S and H3BO3 for B) were used as the sources of critical nutrients. Mustard variety BINA 
Sarisha-9 and Wheat variety BARI Gom-24 were used as the test crops. Three kg of processed 
soils was used per pot. Mustard and wheat seeds were sown on 24/11/19 and 26/11/19, 
respectively. Ten seeds of each crop were sown in each pot and after germination six plants 
were kept. Intercultural operations like irrigation, weeding etc. were maintained for 
uninterrupted plant growth. The plants were grown for 7 weeks and harvested by cutting at the 
ground level. Dry matter yields (g/6 plants) of the crops were recorded (Table 1, 2 and 3) for 
the determination of critical limit of wheat and mustard for S, Mg and B.  

 

c. Plant analysis: Plant concentration of the nutrient elements (S, Mg and B) will be determined. 
Plant samples will be dried in an oven at 65 oC for about 24 hours, after which the sample will 
be ground by a grinding mill. The ground samples will be sieved through a 20-mesh sieve. The 
samples will then be chemically analyzed for all elements except N following HNO3-HClO4 
digestion procedure and N by H2SO4-H2O2 digestion (Jones and Case, 1990; Watson and Issac, 
1990).  
 

c) Determination of critical limit: 

Critical limits of S, B and Mg were derived by plotting the relative crop yield % on the Y axis 
and the soil nutrient concentration on the X axis for each crop per nutrient following Cate and 
Nelson method (1965). A polynomial trend line was drawn using the data points. The relative 
yield percentage were calculated from the ratio of the crop yield without and with nutrients as 
below. The average of the twenty relative yield data was calculated and pointed on the Y axis.  
A horizontal line parallel to X axis was drawn from that point. From the cut point of horizontal 
line and trend line a perpendicular line parallel to Y axis was drawn on the X axis. The cut 
point of perpendicular line on the X axis was the critical limit of the specific crop for the 
specific nutrient. 
          Yield without addition of nutrient 
% Relative yield  =              x 100 
        Yield with addition of nutrient 
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Expt. 3:  Response of wheat and mustard to Mg, S and B applications  
   (Field experiment)   

 
The C. L. results from pot experiments will be validated by field experiments during Rabi 2020-
21.  
 
Locations   : To be selected from AEZs 1, 3 and 9 on the basis of soil analytical results  
 
Crops         : Wheat and mustard 
 
Treatments:  

       For Mg    For S      For B 
T1:  0 Mg  T1:  0 S control T1:  0 B control 
T2:  50% STB of Mg T2:  50% STB  of S T2:  50% STB  of B 
T3:  75% STB of Mg T3:  75% STB of S T3:  75% STB of B 
T4:  100% STB of Mg T4:  100% STB of S T4:  100% STB of B 
T5:  125% STB of Mg T5:  125% STB of S T5:  125% STB of B 
T6:  150% STB of Mg T6:  150% STB of S T6:  150% STB of B 

 

Design     :  Randomized Complete Block Design (RCBD) 

Data Collection 
 

            i) Initial soil properties (texture, pH, OC, total N, available P, K, S, Mg, Zn & B)  
           ii)Crop yield (main product and by-product) 

     iii)Nutrient concentration of main product and by-product 
           iv)Nutrient uptake by crops (by calculation from nutrient concentration and crop yield) 
 
 
11. Results and discussion: (with appropriate pictures):  
 
 

 
BAU Component 

Expt. 1: Delineation of different nutrients status in piedmont and non-calcareous soils 
 

Soil samples were collected from AEZ 1- Old Himalayan Piedmont Plain (Tetulia and 
Ponchogorh Sadar), AEZ 3- Tista Meander Floodplain (Taragonj and Rangpur Sadar) and AEZ 
9- Old Brahmaputra Floodplain (Muktagacha and Mymensingh Sadar). Analysis of collected 
soil samples for Texture, pH, organic matter, total nitrogen, available phosphorus Sulphur, 
Boron,  Potassium, Calcium, Magnesium, Zinc, Copper, Iron and Manganese were done 
following standard methods. 
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                 Table 4. Soil nutritive value of selected area 

Sl. 
no.      

AEZ 
no 

Upazilla Village pH OM 
(%) 

Av. P 
(ppm) 

T N 
(%) 

S 
(ppm) 

K (me/ 
100g) 

B 
(ppm) 

Ca(me 
/100 g) 

Mg 
(me/100g) 

Zn 
(ppm) 

Cu 
(ppm) 

Fe (ppm) Mn 
(ppm) 

1 AEZ 9 Muktagacha Norkona  5.16 1.69 14.48 0.092 20.19 0.104 0.452 2.87 0.77 5.70 1.81 242.35 17.89 
2 do do Kuripara 5.09 1.67 11.00 0.088 18.84 0.110 0.412 4.16 1.19 4.06 2.57 199.57 49.90 
3 do do Nimuria 5.33 1.88 12.67 0.098 19.26 0.126 0.335 4.89 1.71 3.12 2.50 148.51 33.49 
Upazilla mean 5.19 1.75 12.72 0.09 19.43 0.11 0.40 3.97 1.22 4.29 2.29 196.81 33.76 
4 do Mymensingh 

Sadar 
Bhabokhali  5.78 1.78 12.01 0.092 17.02 0.116 0.379 8.36 1.38 3.83 3.03 168.01 36.22 

5 do do Borobilarpar 5.98 1.74 13.17 0.086 23.52 0.119 0.449 7.25 3.39 2.62 4.73 173.53 39.42 

6 
do do Dori 

Bhabokhali 5.83 1.91 11.82 0.099 23.96 0.118 0.496 6.42 2.82 2.05 4.47 165.94 29.50 
Upazilla mean 5.86 1.81 12.33 0.09 21.50 0.12 0.44 7.34 2.53 2.83 4.08 169.16 35.05 
7 AEZ 1 Tetulia Amjoam 4.91 1.98 16.19 0.104 17.63 0.130 0.426 5.55 0.64 2.03 0.97 39.72 4.69 
8 do do Hawajot 4.84 1.94 21.05 0.102 16.12 0.113 0.370 2.79 0.43 1.78 0.88 28.78 1.77 
9 do do Satoromga 4.96 1.96 17.41 0.105 16.91 0.120 0.418 2.47 0.61 3.35 0.72 25.39 3.31 
Upazilla mean 4.90 1.96 18.22 0.10 16.89 0.12 0.40 3.60 0.56 2.39 0.86 31.30 3.26 
10 do Panchagorh 

Sadar 
Titihipara,  4.97 2.08 13.81 0.111 10.79 0.125 0.419 0.81 0.47 0.52 0.88 25.68 1.92 

11 do do Muhurijot 5.03 2.02 12.97 0.106 11.84 0.118 0.438 0.95 0.27 0.45 0.98 35.41 1.97 
12 do do loipara 4.87 1.82 16.32 0.097 13.16 0.127 0.477 0.79 0.14 0.19 0.91 33.78 2.66 
Upazilla mean 4.96 1.97 14.37 0.10 11.93 0.12 0.44 0.85 0.29 0.39 0.92 31.62 2.18 
13 AEZ 3 Taragonj North hajipur 5.03 1.76 22.73 0.094 11.59 0.144 0.500 1.07 0.29 0.24 1.09 120.57 3.26 
14 do do Sutmenanogor 5.06 1.68 20.66 0.091 12.96 0.138 0.500 0.98 0.20 0.21 1.32 101.92 1.76 
15 do do Matialpara 5.16 2.02 26.45 0.103 17.12 0.130 0.500 1.53 0.24 1.65 1.35 120.95 2.09 
Upazilla mean 5.08 1.82 23.28 0.10 13.89 0.14 0.50 1.19 0.24 0.70 1.25 114.48 2.37 
16 do Rangpur 

Sadar 
Chawrapara  5.02 1.86 18.73 0.099 16.85 0.144 0.450 1.70 0.33 1.17 1.28 117.63 1.92 

17 do do Horkoli 5.04 1.91 19.52 0.106 18.08 0.123 0.400 2.89 0.27 1.00 1.20 101.77 1.80 
18 do do lalchadpur 4.94 1.92 26.69 0.110 15.84 0.137 0.375 1.29 0.25 0.95 1.52 126.40 2.54 

Upazilla mean 5.00 1.90 21.65 0.11 16.92 0.13 0.41 1.96 0.28 1.04 1.33 115.27 2.09 
Mean 5.17 1.87 17.09 0.099 16.76 0.125 0.433 3.15 0.86 1.94 1.79 109.77 13.12 
LSD at 5% 0.411 0.501 4.20 0.261 5.03 0.330 0.165 1.15 0.291 0.714 0.542 34.73 3.55 
Standard deviation 0.343 0.125 4.913 0.007 3.739 0.011 0.050 2.405 0.932 1.569 1.212 66.606 16.543 
SE (±) 0.081 0.029 1.158 0.002 0.881 0.003 0.012 0.567 0.220 0.370 0.286 15.699 3.899 
Level of significance ** * ** ** ** ** ** ** ** ** ** ** ** 
CV (%) 4.81 16.28 14.90 15.94 18.21 15.98 23.23 22.15 20.73 22.31 18.40 19.17 16.43 

** = Significant at 1% level of probability 
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                    Results of soil samples collected from Muktagacha, Mymensingh have been presented in 
Table 4 and App. 1. Soil pH ranged from 4.85-5.97. (strongly acidic to moderately acidic) 
with a mean value of 5.19. Out of 30 soil samples 28 samples were strongly acid soil pH 
ranged from 4.5 – 5.5 while only two soils were moderately acid. OM content in the soils 
collected from Muktagacha (Table 1) ranged from 1.32-2.44% with a mean value of 1.75%. 
Among the macronutrients total N content in soils were 0.07-0.12% (very low to low) with 
an average value of 0.09% which is below the current critical limit reported in FRG 2018. 
available P 7.3-26.6 ppm (low to high). The average P content in Mutagacha soils was 12.7 
ppm which is well above the present critical value (8.0 ppm) reported in FRG 2018. Among 
the soil samples, only three samples were below the critical limit while the rest were well 
above.  Available S concentration ranged from 9 to 24 ppm (low to medium) with an average 
value of 19 ppm which is well above the present critical limit of S (10 ppm). . Available K 
concentration in the soils ranged from 0.08 to 0.2 meq/100 g soil (low to medium) with an 
average of 0.11. Two third of the soil samples fall short of the critical limit reported in the 
FRG 2018. Available Mg content in the soils collected from Muktagacha ranged from 0.43 
to 2.73 meq/100 g soil (low to very high). The average Mg content in the soils was 1.22 while 
the critical limit of Mg in Bangladesh soils is 0.5 meq/100 g soil (FRG 2018). All the soil 
samples had Mg content above the critical limit except one among the soil samples collected 
from Muktagacha. Available Ca concentration in the samples collected from Muktagacha 
ranged from 1.74 to 7.41 meq/100 g soil (low to optimum) with an average value of 3.97. The 
critical limit of Ca for paddy soils in Bangladesh is 2.0 meq/100 g soil. Only two soil samples 
of Muktagacha had Ca concentration below the critical limit among the 30 soil samples 
collected for this project. Available Zn content in the soils collected from Muktagacha ranged 
from 1.36 to 8.12 ppm (optimum to very high). The average Zn content in the soils was 4.29 
while the critical limit of Zn in Bangladesh soils is 0.6 ppm (FRG 2018). All the soil samples 
had Zn content above the critical limit. Available B concentration in the soils ranged from 
0.2 to 0.98 ppm (low to very high) with an average of 0.4 ppm. Among the soils collected for 
this project, one third of the soil samples had B content same as the critical limit (0.2 ppm) 
while the rest of the samples were well above the critical limit (FRG 2018).  
 
 
Results of soil samples collected from Mymensingh Sadar, have been presented in Table 4 
and App. 1. Soil pH ranged from 5.64-6.33 (slightly acidic) with a mean value of 5.86 . OM 
content in the soils collected from Mymensingh Sadar, ranged from 1.33-2.33% ( low to 
medium) mean 1.81% , Among the macronutrients total N content in soils were 0.07-0.12% 
(very low to low) average 0 .09% , which is below the current critical limit reported in FRG 
2018. available P 8.5-17.4 ppm (medium to high). . The average P content in Mymensingh 
Sadar, soils was 12.3 ppm which is well above the present critical value (8.0 ppm) reported 
in FRG 2018. All the soil samples collected,  were well above the present critical limit of P.  
Available S concentration ranged from 9-38 ppm (low to high)  with an average value of 21 
ppm. Out of 30 samples 28 were above the present critical limit of S (10 ppm) while only two 
were below critical limit (FRG 2018) . All the soil samples collected from Mymensingh 
Sadar, available K concentration  ranged from 0.09-0.16 meq/100 g soil (low to medium) 
average 0.12, 14 soil samples fall short of the critical limit reported in the FRG 2018. 
Available Mg content in the soils collected  ranged from 1.24-4.01 meq/100 g soil (optimum 
to very high)   The average Mg content in the soils was 2.52 while the critical limit of Mg in 
Bangladesh soils is 0.5 meq/100 g soil (FRG 2018). All the soil samples had Mg content 
above the critical limit. among the soil samples collected from Mymensingh Sadar. Available 
Ca concentration in the samples collected from Mymensingh Sadar ranged from 2.91-14.35 
meq/100 g soil (low to very high) with an average value of 7.34. 

       The critical limit of Ca for paddy soils in Bangladesh is 2.0 meq/100 g soil.   the critical       
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limit among the 30 soil samples collected for this project is above the present critical limit. 
Available B concentration in the soils ranged from 0.24-0.94 ppm (low to very high)  with an 
average 0.44 ppm, Among the soils collected for this project,twelve soil samples found low 
B status and two soil samples had B content found very high range (0.94 ppm) (FRG 2018).  

 
 

Results of soil samples collected from Tetulia have been presented in Table 4 and App.1. 
Soil pH ranged from pH ranges from 4.38-5.43 (very strongly acidic to strongly acidic) with 
a mean value of 4.9 Out of 30 soil samples 02 samples were very strongly acidic while the 
rest soil samples were strongly acidic. OM content in the soils collected from Tetulia,  ranged 
from 1.4-2.4%  (low to medium)  with a mean value of 1.96%. Among the macronutrients 
total N content in soils were 0.07-0.13% (very low to low) with an average value of 0.1% 
which is below the current critical limit (0.12%) reported in FRG 2018. available P 7.3-26.6 
ppm (low to high). The average P content in Tetulia soils was 8.9-29.1 ppm (medium to very 
high) average 18.2 ppm, which is well above the present critical value (8.0 ppm) reported in 
FRG 2018.   Available S concentration ranged from 15-21 ppm (low to medium)  with an 
average value of 17 ppm which is well above the present critical limit of S (10 ppm). All the 
soil samples collected from Tetulia Available K concentration in the soils ranged from  0.09-
0.16 meq/100 g soil (low to medium) with an average of 0.12. Eleven of the collected soil 
samples were fall short of the critical limit (0.12 meq/100 g soil) reported in the FRG 2018. 
Available Mg content in the soils collected from Tetulia ranged from  0.002-0.72 meq/100 g 
soil (very low to low) . The average Mg content in the soils was 0.560while the critical limit 
of Mg in Bangladesh soils is 0.5 meq/100 g soil (FRG 2018). All the soil samples had Mg 
content above the critical limit except seven among the soil samples collected from Tetulia. 
Available Ca concentration in the samples collected from Tetulia ranged from 0.27-11.26 
meq/100 g soil (very low to very high) with an average value of 3.59. The critical limit of Ca 
for paddy soils in Bangladesh is 2.0 meq/100 g soil. Five soil samples of Tetulia had Ca 
concentration below the critical limit among the 30 soil samples collected for this project. 
Available B concentration in the soils ranged from 0.08-0.71 ppm (very low to high)  with 
an average of 0.4 ppm. Among the soils collected for this project,  two of the soil samples 
had B content below the critical limit (0.2 ppm) while the rest of the samples were well above 
the critical limit (FRG 2018).  
 
Results of soil samples collected from Panchagorh Sadar have been presented in Table 4 
and App. 1. Soil pH ranged from pH ranges from 4.32-5.33 (very strongly acidic to strongly 
acidic) with a mean value of 4.95 Out of 30 soil samples 02 samples were very strongly 
acidic while the rest soil samples were strongly acidic. OM content in the soils collected 
from Panchagorh Sadar ,  ranged from 1.26-2.46% (low to medium)   with a mean value of 
1.97%. Among the macronutrients total N content in soils were 0.06-0.13% (very low to 
low)  with an average value of 0.1% which is below the current critical limit (0.12%) 
reported in FRG 2018. available P 7.3-26.6 ppm (low to high). The average P content in 
Panchagorh Sadar  soils was 8.4-25.1 ppm (medium to very high) average 14.4 ppm,, which 
is well above the present critical value (8.0 ppm) reported in FRG 2018.   Available S 
concentration ranged from 8-16 ppm (low to very high)   with an average value of 12 ppm 
among which 3 samples were found below critical limit and rest were above the present 
critical limit of S (10 ppm). All the soil samples collected from Panchagorh Sadar  Available 
K concentration in the soils ranged from 0.09-0.16 meq/100 g soil (low to medium)   with 
an average of 0.13. Seven of the collected soil samples were fall short of the critical limit 
(0.12 meq/100 g soil) reported in the FRG 2018. Available Mg content in the soils collected 
from Panchagorh Sadar  ranged from 0.07-0.54 meq/100 g soil (very low to low) . The 
average Mg content in the soils was 0.29 while the critical limit of Mg in Bangladesh soils 
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is 0.5 meq/100 g soil (FRG 2018). Two third of the soil samples had Mg content below  the 
critical limit  among the soil samples collected from Panchagorh Sadar . Available Ca 
concentration in the samples collected from Panchagorh Sadar  ranged from 0.29-1.45 
meq/100 g soil (very low to low) with an average value 0.847. The critical limit of Ca for 
paddy soils in Bangladesh is 2.0 meq/100 g soil. Available B concentration in the soils 
ranged from 0.08-0.67 ppm (very low to high)   with an average of 0.44 ppm. Among the 
soils collected for this project,  all of the soil samples had B content were well above the 
critical limit  (0.2 ppm) except one (FRG 2018).  

  
Results of soil samples collected from Taragonj, have been presented in Table 4 and App.1. 
Soil pH ranged from pH ranges from 4.61-5.44 (strongly acidic) with a mean value of 5.08 
OM content in the soils collected from Taragonj, ranged from 1.2-2.46% (low to medium)    
with a mean value of 1.82%. Among the macronutrients total N content in soils were 0.06-
0.12% (very low to low)   with an average value of 0.1% which is below the current critical 
limit (0.12%) reported in FRG 2018. available P 7.3-26.6 ppm (low to high). The average 
P content in Taragonj,  soils was 10.7-39.7 ppm (medium to very high) average 23.3 ppm, 
which is well above the present critical value (8.0 ppm) reported in FRG 2018.   Available 
S concentration ranged from 9-28 ppm (very low to optimum)    with an average value of 
14 ppm among which only one samples were found below critical limit and rest were above 
the present critical limit of S (10 ppm). All the soil samples collected from Taragonj,  
available K concentration in the soils ranged from 0.11-0.21 meq/100 g soil (low to 
medium)    with an average of 0.14. Four of the collected soil samples were fbelow of the 
critical limit (0.12 meq/100 g soil) reported in the FRG 2018. Available Mg content in the 
soils collected from Taragonj,  ranged from 0.07-0.67 meq/100 g soil (very low to low)   . 
The average Mg content in the soils was 0.24 while the critical limit of Mg in Bangladesh 
soils is 0.5 meq/100 g soil (FRG 2018). Except one,  of the soil samples had Mg content 
below  the critical limit  among the soil samples collected from Taragonj, . Available Ca 
concentration in the samples collected from Taragonj,  ranged from 0.16-2.4 meq/100 g soil 
(very low to low) with an average value 1.18 The critical limit of Ca for paddy soils in 
Bangladesh is 2.0 meq/100 g soil. Available B concentration in the soils ranged from 0.36-
0.71 ppm (medium to high) with an average 0.5 ppm . Among the soils collected for this 
project, all of the soil samples had B content were well above the critical limit  (0.2 ppm) .  

 
Results of soil samples collected from Rangpur Sadar , have been presented in Table 4 and 
App. 1.  Soil pH ranged from pH ranges from 4.22-5.56 (very strongly acidic to strongly 
acidic ) with a mean value of 5.0among the collected soil samples 3 were found very 
strongly acidic and the rest were strongly acidic.  OM content in the soils collected from 
Rangpur Sadar   ranged from 1.4-2.4% (low to medium)     with a mean value of 1.89%. 
Among the macronutrients total N content in soils were 0.08-0.12% (very low to low)   with 
an average value of 0.1% which is below the current critical limit (0.12%) reported in FRG 
2018. The available P 14.3-46.2 ppm (optimum to very  high)  The average P content in 
Rangpur Sadar ,  soils  21.6 ppm, which is well above the present critical value (8.0 ppm) 
reported in FRG 2018.   Available S concentration ranged from 12-26 ppm (low to medium)     
with an average value of 17 ppm. all samples  were found above the present critical limit of 
S (10 ppm). All the soil samples collected from Rangpur Sadar j,  available K concentration 
in the soils ranged from 0.11-0.18 meq/100 g soil (low to medium) average 0.13,    with an 
average of 0.13.Five of the collected soil samples were below of the critical limit (0.12 
meq/100 g soil) reported in the FRG 2018. Available Mg content in the soils collected from 
Rangpur Sadar ,  ranged from 0.07-0.45 meq/100 g soil (very low to low)  The average Mg 
content in the soils was 0.28 while the critical limit of Mg in Bangladesh soils is 0.5 meq/100 
g soil (FRG 2018). All of the soil samples had Mg content below  the critical limit  among 
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the soil samples collected from Rangpur Sadar j, . Available Ca concentration in the samples 
collected from Rangpur Sadar ,  ranged from 0.36-16 meq/100 g soil (very low to very high) 
with an average value 1.96 The critical limit of Ca for paddy soils in Bangladesh is 2.0 
meq/100 g soil. Available B concentration in the soils ranged from 0.15-0.65 ppm (very low 
to high)  with an average 0.41 ppm . Among the soils collected for this project, seven were 
found below the critical limit   (0.2 ppm) according to FRG 2018.  

 
                   

 
 Results of soil samples collected from 3 AEZs have been presented in Table 4. Soil nutritive 
characters varied significantly. Soil pH ranged from 4.84-5.98. (Strongly  acidic to 
moderately acidic) with a mean value of 5.17. OM content among the soils collected ranged 
from 1.67-2.08% with a mean value of 1.87%  (Table 4) Among the macronutrients total N 
content in soils were 0.08-0.11% (very low to low) with an average value of 0.09% which 
is below the current critical limit (0.12%) reported in FRG 2018. available P 11.0-26.69 
ppm (low to high). The average P content among the collected soils of 3 AEZs were 17.09 
ppm which is well above the present critical value (7.0 ppm) reported in FRG 2018.  
Available S concentration ranged from 10.79 to 23.96 ppm (low to medium) with an average 
value of 16.76 ppm which is well above the present critical limit of S (10 ppm). . Available 
K concentration in the soils ranged from 0.10 to 0.14 meq/100 g soil (low to medium) with 
an average of 0.12. Available B concentration in the soils ranged from 0.33 to 0.5 ppm (low 
to very high) with an average of 0.43 ppm. Among the soils collected for this project, one 
third of the soil samples had B content same as the critical limit (0.2 ppm) while the rest of 
the samples were well above the critical limit (FRG 2018). Available Mg content in the soils 
collected ranged from 0.14 to 3.39 meq/100 g soil (low to very high). The average Mg 
content in the soils was 0.86 while the critical limit of Mg in Bangladesh soils is 0.5 meq/100 
g soil (FRG 2018). Available Ca concentration in the samples collected from different 
locations  ranged from 0.79 to 8.36 meq/100 g soil (low to optimum) with an average value 
of 3.15. The critical limit of Ca for paddy soils in Bangladesh is 2.0 meq/100 g soil. 
Panchagorh Sadar, Taragonj and Rangpur sadar had average Mg and Ca concentration 
below the critical limit among the soil samples collected for this project. Available Zn 
content among the soils collected ranged from 0.19 to 5.70 ppm (very low to very high). 
The average Zn content in the soils was 1.94 while the critical limit of Zn in Bangladesh 
soils is 0.6 ppm (FRG 2018). Panchagorh Sadar and two villages of Taragonj had average 
Zn content below the critical limit among the samples collected (Table 4). Copper content 
in the soils collected 0.72-4.73 ppm with an average value 1.79 ppm which is well above 
the present critical value (0.2 ppm) reported in FRG 2018. All the soil samples collected 
were well above the present critical limit of Cu.  Available Fe concentration ranged from 
25.39-242 ppm (very high) with an average value of 109.77 ppm. (FRG 2018)  All the soil 
samples collected  available Mn concentration  ranged from 1.76-49.9 ppm (medium to very 
high) average 13.12 (FRG 2018).  

          
 
 
 

Expt. 2:  Determination of critical limit of Mg, S and B for crops (Wheat and mustard)  
 

 
             Relative yield and Critical Limit of S for wheat  
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Dry matter yield, of wheat with soil criterion at low S, ranges between 3.05-4.11 g with an       
average value of 3.6 g yield and without S ranges 2.63-3.63 where average value 3.1 g/pot 
and RY (%) ranges 78-92 and average 86.5%. 

         Dry matter yield, of wheat with soil criterion at medium S, ranges between 3.1-3.47 g with an 
average value of 3.29 g yield and without S ranges 2.7-3.23 where average value 2.99 g/pot 
and  RY (%) ranges 90-93 and average 91.25%. 

Dry matter yield, of wheat with soil criterion at high S, ranges between 3.37-3.76 g with an 
average value of 3.57 g yield and without S ranges 3.14-3.4 where average value 3.28 g/pot 
and  RY (%) ranges 91-93 and average 92% (Table 5). 

 
Table 5: Relative yield of wheat and mustard with and without S at BAU during 2019-20. 
 
Soil 
sample 
No. 

Sample 
name 

Avail.S 
(ppm) 

Wheat Mustard 
Dry matter yield 

(g/pot) 
Relative 

yield 
(%) 

Dry matter yield 
(g/pot) 

Relative 
yield 
(%) With 

S 
Without 

S 
With 

S 
Without 

S 
Low S 

1.  BAU 8 15.1 3.51 3.16 90 3.83 3.37 88 
2.  BAU 96 8.81 3.43 2.90 85 4.08 3.23 79 
3.  BAU 

128 10.3 3.49 2.94 84 3.82 3.21 84 
4.  BAU 

119 11.44 4.11 3.63 88 3.62 3.06 85 
5.  BINA 9 6.46 3.43 2.67 78 3.60 2.82 76 
6.  BAU 98 8 4.00 3.30 83 3.97 3.03 80 
7.  BAU37 9 4.04 3.50 87 3.91 3.17 81 
8.  BAU 

136 10 3.98 3.40 86 4.73 3.95 83 
9.  BAU 31 11 3.57 3.17 89 3.41 2.94 86 
10.  BAU 42 12 3.05 2.63 86 3.76 3.29 85 
11.  BAU 51 13 3.13 2.83 90 4.39 3.80 87 

Photograph showing S effect on wheat plant 
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Soil 
sample 
No. 

Sample 
name 

Avail.S 
(ppm) 

Wheat Mustard 
Dry matter yield 

(g/pot) 
Relative 

yield 
(%) 

Dry matter yield 
(g/pot) 

Relative 
yield 
(%) With 

S 
Without 

S 
With 

S 
Without 

S 
12.  BAU 47 15 3.54 3.11 92 3.63 3.24 89 

Average 3.6 3.1 86.5 3.9 3.26 83.58 
Medium S 

13.  BAU 27 22 3.13 2.86 91 3.82 3.47 91 
14.  BAU 

159 23 3.47 3.23 93 3.34 3.06 92 
15.  BAU 50 24 3.45 3.15 91 3.50 3.23 92 
16.  BINA 2 16 3.10 2.70 90 3.24 2.91 90 

Average 3.29 2.99 91.25 3.48 3.17 91.25 
High S 

17.  BAU 
56 32 3.76 3.40 91 3.61 3.31 92 

18.  BAU 
41 36 3.68 3.38 92 4.04 3.77 93 

19.  BAU 
43 37 3.48 3.21 92 3.57 3.28 92 

20.  BAU 
49 38 3.37 3.14 93 3.59 3.33 93 
Average 3.57 3.28 92 3.7 3.42 92.5 

 
 
The critical limit of S for wheat soil was found 13.5 mg/kg in graphical method (Figure 3) and 
11.45 mg/kg in statistical method (Table 6)  which was previously 10 mg/kg (FRG 2018). Gupta 
et. al. (1996) showed that critical limit of S using 0.15% CaCl2 extractant was 12.5 ppm for wheat. 
 
The critical limit of wheat plant S concentration was found 0.14 (%) in both graphical method 
(Figure 4) and statistical method (Table 7)   
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Figure 3: Critical Limit of S for wheat soil in Bangladesh, DSS, BAU, 2019-20 

 
Table 6: Soil available S, Bray's per cent yield and predictability values (R2 ) of wheat soil 
 

Sl.no. Soil 
available 
sulphur 
(ppm) 

Bray’s % 
yield 

Mean Bray’s 
% yield in 
population –I 

Corrected sum 
of squares of 
deviation from 
mean of 
population 
CSS-I 

Mean Bray’s 
% yield in 
population –II 

Corrected sum of 
squares of deviation 
from mean of 
population CSS-II 

R2  
TSS - (CSSI-
CSSII) /TSS 

1 6.84 78 80.5 12.5 89 134.4444 0.989899 
2 8.16 83 82 26 90 113.5294 0.990409 
3 8.82 85 83.25 44.75 90 105.75 0.989655 
4 9.33 87 83.8 50.8 90 89.73333 0.99034 
5 9.87 86 83.83333 50.83333 91 49.42857 0.993108 
6 10.31 84 84.57143 73.71429 91 46.76923 0.991718 
7 10.82 89 85 84 91 38.91667 0.991551 
8 11.45 88 85.11111 84.88889 91 12.54545 0.993302 
9 12.19 86 85.6 106.4 92 10.5 0.991964 
10 13.06 90 86.18182 143.6364 91 10.22222 0.989424 
11 15.14 92 86.5 157 92 7.875 0.988666 
12 15.30 90 86.76923 168.3077 92 4.857143 0.988097 
13 16.00 90 87.07143 184.9286 92 4 0.987013 
14 22.08 91 87.46667 217.7333 92 2.8 0.98484 
15 22.87 93 87.6875 229.4375 92 2 0.984091 
16 24.25 91 87.88235 239.7647 92 0.666667 0.983473 
17 31.72 91 88.11111 255.7778 93 0.5 0.982383 
18 36.19 92 88.31579 270.1053 93   
19 36.94 92 88.55     
20 38.43 93      

        
    SS 157113   
    CF 142565.5   
    TSS 14547.50   

 
 
 
Critical limit of S content of wheat plant  
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Figure 4: Scatter diagram showing relationship between Bray’s per cent yield and tissue 
sulphur concentration in wheat plant  
 
Table 7: Tissue S content, Bray's % yield and predictability values (R2 ) of wheat plant 

 
Sl.no. Sulphur 

content in 
wheat plant 
(%) 

Bray’s % 
yield 

Mean Bray’s 
% yield in 
population –I 

Corrected 
sum of 
squares of 
deviation 
from mean 
of 
population 
CSS-I 

Mean Bray’s 
% yield in 
population -II 

Corrected sum of 
squares of 
deviation from 
mean of 
population CSS-II 

R2  
TSS - (CSSI-
CSSII) /TSS 

1 0.11 78 80.5 12.5 89 134.4444 0.989899 
2 0.12 83 82 26 90 113.5294 0.990409 
3 0.12 85 83.25 44.75 90 105.75 0.989655 
4 0.14 87 83.8 50.8 90 89.73333 0.99034 
5 0.13 86 83.83333 50.83333 91 49.42857 0.993108 
6 0.13 84 84.57143 73.71429 91 46.76923 0.991718 
7 0.14 89 85 84 91 38.91667 0.991551 
8 0.14 88 85.11111 84.88889 91 12.54545 0.993302 
9 0.17 86 85.6 106.4 92 10.5 0.991964 
10 0.16 90 86 124 92 8 0.990926 
11 0.15 90 86.5 157 92 7.875 0.988666 
12 0.17 92 86.76923 168.3077 92 4.857143 0.988097 
13 0.15 90 87.07143 184.9286 92 4 0.987013 
14 0.15 91 87.46667 217.7333 92 2.8 0.98484 
15 0.16 93 87.6875 229.4375 92 2 0.984091 
16 0.18 91 87.88235 239.7647 92 0.666667 0.983473 
17 0.15 91 88.11111 255.7778 93 0.5 0.982383 
18 0.16 92 88.31579 270.1053 93 134.4444 0.989899 
19 0.17 92 88.55     
20 0.17 93      
        
    SS 157113   
    CF 142565.5   
    TSS 14547.5   

 
Relative yield and Critical Limit of S for mustard  
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Dry matter yield of mustard with soil criterion at low S ranges between 3.41-4.73 g with an average 
value of 3.9 g yield and without S ranges 2.82-3.95 where average value 3.26 g/pot and  RY (%) 
ranges 76-89 and average 83.58%. 

Dry matter yield of mustard with soil criterion at medium S ranges between 3.24-3.82 g with an 
average value of 3.48 g yield and without S ranges 2.91-3.47 where average value 3.17 g/pot and  
RY (%) ranges 90-92 and average 91.25%. 

Dry matter yield of mustard with soil criterion at high S ranges between 3.57-4.04 g with an average 
value of 3.7 g yield and without S ranges 3.28-3.77 where average value 3.42 g/pot and  RY (%) 
ranges 92-93 and average 92.5% (Table 5). 

 

The critical limit of S for mustard was found 14 mg/kg in graphical method (Figure 5) and 11.45 
ppm in statistical method (Table 8) which was previously 10 mg/kg (FRG 2018). Prakash et. al. 
(1999) found critical limit  of S, 10.3 ppm for cauliflower. 

The critical limit of mustard plant S concentration was found 0.35 (%) in both graphical (Figure 6) 
and statistical method (Table 9) 

 

Fig. Photograph showing S effect on mustard plant 
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Figure 5: Critical Limit of S for mustard soil in Bangladesh, DSS, BAU, 2019-20 
 

Table 8: Soil available S, Bray's percent yield and predictability values (R2 ) of mustard soil 
 

Sl.no. Soil 
available 
sulphur 
(ppm) 

Bray
’s % 
yield 

Mean Bray’s 
% yield in 
population –I 

Corrected sum of 
squares of deviation 
from mean of 
population CSS-I 

Mean Bray’s 
% yield in 
population -
II 

Corrected sum of 
squares of deviation 
from mean of 
population CSS-II 

R2  
TSS - (CSSI-
CSSII) /TSS 

1 6.84 76 78 8 88 321.7778 0.976835 
2 8.16 80 78.33333333 8.666667 88 238.1176 0.982665 
3 8.82 79 79 14 89 179.75 0.98639 
4 9.33 81 79.8 26.8 89 142.9333 0.988077 
5 9.87 83 80.5 41.5 90 113.2143 0.989132 
6 10.31 84 81.28571429 67.42857 90 98.92308 0.988315 
7 10.82 86 81.75 79.5 90 72.66667 0.989311 
8 11.45 85 82.11111111 88.88889 91 41.63636 0.990831 
9 12.19 85 82.6 110.4 91 25.6 0.990447 
10 13.06 87 83.09090909 136.9091 92 14.22222 0.989384 
11 15.14 88 83.58333333 168.9167 92 6.875 0.987652 
12 15.30 89 84.07692308 206.9231 92 2.857143 0.985264 
13 16.00 90 84.57142857 251.4286 92 1.333333 0.982245 
14 22.08 91 85.06666667 302.9333 92 1.2 0.978636 
15 22.87 92 85.5 348 93 1 0.975485 
16 24.25 92 85.88235294 387.7647 93 0.666667 0.972715 
17 31.72 92 86.27777778 435.6111 93 0.5 0.969366 
18 36.19 93 86.57894737 466.6316 93   
19 36.94 92 86.9     
20 38.43 93      
        
    SS 151538   
    CF 137302   
    TSS 14236   

 
 
 
Critical limit of S content of mustard plant  
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Figure 6: Scatter diagram showing relationship between Bray’s per cent yield and tissue 
sulphur concentration in mustard plant  
Table 9: Tissue S content, Bray's % yield and predictability values (R2 ) of mustard plant 

 
Sl.no. Tissue 

Sulphur 
content in 
mustard 
plant (%) 

Bray’s % 
yield 

Mean Bray’s 
% yield in 
population –I 

Corrected 
sum of 
squares of 
deviation 
from mean 
of 
population 
CSS-I 

Mean Bray’s 
% yield in 
population –II 

Corrected sum of 
squares of 
deviation from 
mean of 
population CSS-II 

R2  
TSS - (CSSI-
CSSII) /TSS 

1 0.26 76 78 8 88 321.7778 0.976835 
2 0.28 80 78.33333333 8.666667 88 238.1176 0.982665 
3 0.29 79 79 14 89 179.75 0.98639 
4 0.30 81 79.8 26.8 89 142.9333 0.988077 
5 0.34 83 80.5 41.5 90 113.2143 0.989132 
6 0.34 84 81.28571429 67.42857 90 98.92308 0.988315 
7 0.35 86 81.75 79.5 90 72.66667 0.989311 
8 0.35 85 82.11111111 88.88889 91 41.63636 0.990831 
9 0.34 85 82.6 110.4 91 25.6 0.990447 
10 0.35 87 83.09090909 136.9091 92 14.22222 0.989384 
11 0.38 88 83.58333333 168.9167 92 6.875 0.987652 
12 0.38 89 84.07692308 206.9231 92 2.857143 0.985264 
13 0.37 90 84.57142857 251.4286 92 1.333333 0.982245 
14 0.41 91 85.06666667 302.9333 92 1.2 0.978636 
15 0.39 92 85.5 348 93 1 0.975485 
16 0.41 92 85.88235294 387.7647 93 0.666667 0.972715 
17 0.40 92 86.27777778 435.6111 93 0.5 0.969366 
18 0.39 93 86.57894737 466.6316 93   
19 0.38 92 86.9     
20 0.37 93      
        
    SS 151538   
    CF 137302   
    TSS 14236   

 
 
Relative yield and Critical Limit of Mg for wheat  
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Dry matter yield of wheat with soil criterion at low Mg ranges between 3.49-4.91 g with an average 
value of 4.18 g yield and without Mg ranges 2.82-4.35 where average value 3.62 g/pot and  RY (%) 
ranges 79-91 and average 86.58%. 

Dry matter yield of wheat with soil criterion at medium Mg ranges between 4.28-4.66 g with an 
average value of 4.52 g yield and without Mg ranges 3.92-4.32 where average value 4.19 g/pot and  
RY (%) ranges 92-94 and average 93%. 

Dry matter yield of wheat with soil criterion at high Mg ranges between 4.38-4.65 g with an average 
value of 4.6 g yield and without Mg ranges 4.01-4.49 where average value 4.25 g/pot and  RY (%) 
ranges 91-94 and average 92.5% (Table 6). 

 

Table 6: Relative yield of wheat and mustard with and without Mg at BAU during 2019-20. 
 
Soil 
sampl
e No. 

Sample 
name 

Mg 
level 

(mg/kg
) 

Wheat Mustard 
Dry matter yield 

(g/pot) 
Relativ
e yield 

(%) 

Dry matter yield 
(g/pot) 

Relativ
e yield 

(%) With 
Mg 

Without 
Mg 

With 
Mg 

Without 
Mg 

Low Mg 
1.  BAU 97 0.12 3.71 2.93 79 3.83 2.97 78 
2.  BAU 112 0.17 3.49 2.82 81 4.24 3.43 81 
3.  BAU 71 0.19 4.00 3.39 85 4.06 3.30 81 
4.  BAU 131 0.21 3.73 3.26 87 3.95 3.29 83 
5.  BAU 128 0.27 3.71 3.25 89 4.07 3.39 83 
6.  BAU 158 0.28 4.91 4.35 89 4.18 3.56 85 
7.  BAU 139 0.29 4.07 3.55 87 3.96 3.41 86 
8.  BAU 65 0.31 4.42 3.77 85 3.97 3.39 85 
9.  BAU 155 0.39 4.22 3.74 89 3.95 3.42 86 
10.  BAU 73 0.42 4.56 4.01 88 3.81 3.37 88 
11.  BAU 76 0.5 4.64 4.19 89 4.02 3.57 89 
12.  BAU 87 0.63 4.66 4.17 91 4.12 3.70 90 

 4.18 3.62 86.58 4.01 3.4 84.58 

 Photograph showing Mg effect on wheat plant 
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Soil 
sampl
e No. 

Sample 
name 

Mg 
level 

(mg/kg
) 

Wheat Mustard 
Dry matter yield 

(g/pot) 
Relativ
e yield 

(%) 

Dry matter yield 
(g/pot) 

Relativ
e yield 

(%) With 
Mg 

Without 
Mg 

With 
Mg 

Without 
Mg 

Medium Mg 
13.  BAU 61 0.8 4.28 3.92 92 3.89 3.58 92 
14.  BAU 17 1.2 4.58 4.25 93 3.57 3.32 93 
15.  BAU 27 1.3 4.66 4.32 93 3.89 3.63 93 
16.  BAU 37 1.49 4.56 4.27 94 3.99 3.70 93 

 4.52 4.19 93 3.84 3.56 92.75 
High Mg 

17.  BAU 13 1.51 4.38 4.01 91 4.16 3.90 94 
18.  BAU 34 1.61 4.55 4.21 93 4.00 3.76 94 
19.  BAU 21 1.81 4.65 4.29 92 3.84 3.61 94 
20.  BAU32 1.83 4.80 4.49 94 4.07 3.92 96 

 4.6 4.25 92.5 4.02 3.8 94.5 
 
 
 
The exchangeable Mg content in soil plotted against the relative yield of wheat grown at those soils 
produced the critical limit 0.5 meq/100 g soil in graphical method (Figure 7) and 0.39 in statistical 
method (Table 10) which was previously determined 0.5 meq/100 g soil (FRG 2018). 
 
 
The Mg content of wheat plant found the critical limit 0.29 meq/100 g soil in graphical method 
(Figure 7) and 0.29 in statistical method (Table 10) 
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Figure 7: Critical Limit of Mg for wheat soil in Bangladesh, DSS, BAU, 2019-20 
 

Table 10: Soil available Mg, Bray's % yield and predictability values (R2 ) of wheat  
 

Sl.no. Available 
Mg conc. 
in soil (%) 

Bray’s % 
yield 

Mean Bray’s 
% yield in 
population –I 

Corrected 
sum of 
squares of 
deviation 
from mean 
of 
population 
CSS-I 

Mean Bray’s 
% yield in 
population –II 

Corrected sum of 
squares of 
deviation from 
mean of 
population CSS-II 

R2  
TSS - (CSSI-
CSSII) /TSS 

1 0.12 79 79.85 1.466 90 135.55 0.990669 
2 0.17 81 81.51 17.933 90 108.33 0.991401 
3 0.19 85 83.00 44.666 90 100.51 0.990113 
4 0.21 87 83.95 62.867 91 93.36 0.98936 
5 0.27 88 84.72 80.294 91 89.06 0.988467 
6 0.28 89 85.06 85.337 91 75.62 0.989039 
7 0.29 87 85.09 85.379 91 40.87 0.991402 
8 0.31 85 85.49 96.935 92 32.78 0.991166 
9 0.39 89 85.73 102.010 92 16.90 0.991902 
10 0.42 88 86.13 119.907 92 12.97 0.990951 
11 0.50 90 86.42 130.612 93 4.73 0.990783 
12 0.63 90 86.81 155.308 93 3.58 0.989179 
13 0.80 92 87.25 189.275 93 3.56 0.986867 
14 1.20 93 87.61 217.075 93 3.56 0.984974 
15 1.30 93 87.99 251.219 92 2.49 0.982722 
16 1.49 94 88.19 262.677 93 1.13 0.982034 
17 1.51 91 88.43 280.425 93 1.00 0.980834 
18 1.61 93 88.63 294.324 94   
19 1.81 92 88.89     
20 1.83 94      
        
    SS 158336.4   
    CF 143652.7   
    TSS 14683.74   

 
Critical limit of Mg content of wheat plant  

  
 
 
Figure 6: Scatter diagram showing relationship between Bray’s per cent yield and tissue Mg 
concentration in wheat plant  
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Table 9: Tissue Mg content, Bray's % yield and predictability values (R2 ) of wheat plant 
 

Sl.no. Mg content 
in wheat 
plant (%) 

Bray’s % 
yield 

Mean Bray’s 
% yield in 
population –I 

Corrected 
sum of 
squares of 
deviation 
from mean 
of 
population 
CSS-I 

Mean Bray’s 
% yield in 
population –II 

Corrected sum of 
squares of 
deviation from 
mean of 
population CSS-II 

R2  
TSS - (CSSI-
CSSII) /TSS 

1 0.19 89 89.00 0.00 89 327.18 0.977823 
2 0.19 89 85.67 66.67 90 219.54 0.9806 
3 0.29 79 86.00 68.00 90 211.94 0.981025 
4 0.29 87 86.60 75.20 90 211.18 0.980589 
5 0.29 89 87.33 91.33 90 209.88 0.979583 
6 0.29 91 88.14 118.86 90 198.99 0.978456 
7 0.29 93 88.63 131.88 89 192.63 0.978005 
8 0.29 92 89.22 157.56 89 169.28 0.977847 
9 0.29 94 89.20 157.60 89 169.27 0.977844 
10 0.34 89 88.82 173.64 89 151.95 0.977931 
11 0.34 85 89.17 189.67 89 137.27 0.97784 
12 0.34 93 89.31 192.77 89 132.40 0.97796 
13 0.34 91 89.00 210.00 89 116.93 0.97784 
14 0.38 85 88.90 212.15 90 113.20 0.977947 
15 0.38 87 88.84 212.90 90 110.00 0.978113 
16 0.38 88 89.03 222.29 89 104.67 0.977839 
17 0.38 92 89.25 237.18 88 84.50 0.978196 
18 0.43 93 89.50 258.57 81   
19 0.43 94 89.07     
20 0.48 81      
        
    SS 159011.3   
    CF 144258.3   
    TSS 14753.02   

 
   Relative yield and Critical Limit of Mg for mustard  
 

 

 

Dry matter yield of mustard with soil criterion at low Mg ranges between 3.81-4.24 g with an 
average value of 4.01 g yield and without Mg ranges 2.97-3.56 where average value 3.40 g/pot and  
RY (%) ranges 78-90 and average 84.58%. 

 Photograph showing Mg effect on mustard plant 
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Dry matter yield of mustard with soil criterion at medium Mg ranges between 3.57-3.99 g with an 
average value of 3.84 g yield and without Mg ranges 3.32-3.7 where average value 3.56 g/pot and  
RY (%) ranges 92-93 and average 92.75%. 

Dry matter yield of mustard with soil criterion at high Mg ranges between 3.84-4.16 g with an 
average value of 4.02 g yield and without Mg ranges 3.61-3.32 where average value 3.8 g/pot and  
RY (%) ranges 94-96 and average 94.5% (Table 6). 

 

The exchangeable Mg content in soil plotted against the relative yield of mustard grown at those 
soils produced the critical limit 0.55 meq/100 g soil (Figure 7) and 0.31 meq/100 g soil in statistical 
method (Table 10) which was previously determined as i.e. 0.5 meq/100 g soil (FRG 2018). A soil 
Mg status of 0.64 meq/100g of soil was critical limit of soil magnesium in tomato crop as reported by 
Asiegbu and Uzo, 1983. 

 

The critical limit of tissue Mg content in mustard plant 0.72 (%) in both graphical (Figure 8) and 
statistical method (Table 11) 

 
 

Figure 7: Critical Limit of Mg for mustard soil in Bangladesh, DSS, BAU, 2019-20 
 
Table 10: Soil available Mg, Bray's percent yield and predictability values (R2 ) of mustard  

 
Sl.no. Soil 

available 
Mg 
(meq/100 
g soil) 

Bray
’s % 
yield 

Mean Bray’s 
% yield in 
population –I 

Corrected sum of 
squares of deviation 
from mean of 
population CSS-I 

Mean Bray’s 
% yield in 
population -
II 

Corrected sum of 
squares of deviation 
from mean of 
population CSS-II 

R2  
TSS - (CSSI-
CSSII) /TSS 

1 0.12 78 79.26 5.762 89 346.45 0.976048 
2 0.17 81 79.93 8.436 90 278.28 0.980502 
3 0.19 81 80.79 17.339 90 234.96 0.982843 
4 0.21 83 81.32 22.962 91 186.82 0.985734 
5 0.27 83 81.96 35.286 91 155.11 0.987052 
6 0.28 85 82.58 51.174 91 131.03 0.98761 
7 0.29 86 82.92 57.689 92 91.32 0.989867 
8 0.31 85 83.31 68.616 92 59.04 0.991319 
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9 0.39 86 83.81 91.712 93 41.57 0.990936 
10 0.42 88 84.26 113.695 93 23.56 0.990666 
11 0.50 89 84.73 142.611 94 11.11 0.989546 
12 0.63 90 85.29 191.813 94 8.22 0.986397 
13 0.80 92 85.83 244.401 94 6.98 0.982905 
14 1.20 93 86.33 296.639 94 6.38 0.979394 
15 1.30 93 86.72 334.162 95 3.53 0.977035 
16 1.49 93 87.14 381.632 95 2.85 0.973853 
17 1.51 94 87.53 428.184 95 2.29 0.970726 
18 1.61 94 87.87 468.019 96   
19 1.81 94 88.29     
20 1.83 96      
        
    SS 156423.3   
    CF 141718.3   
    TSS 14705   

 
 
 
 
Critical limit Mg content of mustard plant  

   
 
 
Figure 8: Scatter diagram showing relationship between Bray’s per cent yield and tissue Mg 
concentration in mustard plant  
Table 11: Tissue Mg content, Bray's % yield and predictability values (R2 ) of mustard plant 

 
Sl.no. Tissue Mg 

content in 
mustard 
plant (%) 

Bray’s % 
yield 

Mean Bray’s 
% yield in 
population –I 

Corrected 
sum of 
squares of 
deviation 
from mean 
of 
population 
CSS-I 

Mean Bray’s 
% yield in 
population –II 

Corrected sum of 
squares of 
deviation from 
mean of 
population CSS-II 

R2  
TSS - (CSSI-
CSSII) /TSS 

1 0.53 81 82 2.00 89 453.78 0.968964 
2 0.58 83 84 26.00 89 452.94 0.967386 
3 0.58 88 86 74.00 89 443.00 0.964795 
4 0.58 92 85 94.00 89 378.93 0.967795 
5 0.63 81 86.33333 147.33 89 364.00 0.965181 
6 0.63 93 85.14286 206.86 90 233.69 0.970001 
7 0.68 78 85.25 207.50 90 217.67 0.971048 
8 0.72 86 85.33333 208.00 91 198.73 0.972304 

y = -3.6013x2 + 18.481x + 75.991
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9 0.72 86 86.2 275.60 90 185.60 0.968594 
10 0.72 94 85.90909 284.91 91 128.00 0.971883 
11 0.77 83 86.25 300.25 91 126.88 0.970915 
12 0.77 90 86.76923 342.31 91 122.86 0.968324 
13 0.77 93 86.64286 345.21 92 82.83 0.970852 
14 0.87 85 86.8 350.40 92 73.20 0.971155 
15 0.92 89 87.25 399.00 92 70.00 0.968063 
16 0.92 94 87.64706 441.88 91 64.67 0.965506 
17 0.97 94 87.5 448.50 95 4.50 0.969153 
18 1.11 85 87.78947 477.16 96   
19 1.11 93 88.2     
20 1.2 96      
        
    SS 156126   
    CF 141440.7   
    TSS 14685.27   

 
 
 
Relative yield and Critical Limit of B for wheat  
 

 
 

 

Dry matter yield of wheat with soil criterion at low B ranges between 3.65-4.67 g with an average 
value of 4.19 g yield and without B ranges 2.87-4.08 where average value 3.51 g/pot and  RY (%) 
ranges 76-87 and average 83.5%. 

Dry matter yield of wheat with soil criterion at medium B ranges between 4.42-4.85 g with an 
average value of 4.68 g yield and without B ranges 4.01-4.36 where average value 4.19 g/pot and  
RY (%) ranges 89-91 and average 89.75%. 

Dry matter yield of wheat with soil criterion at high B ranges between 4.43-4.82 g with an average 
value of 4.64 g yield and without B ranges 4.15-4.47 where average value 4.31 g/pot and  RY (%) 
ranges 92-94 and average 93% (Table 7). 

 
 
Table 7: Relative yield of wheat and mustard with and without B at BAU during 2019-20. 

Photograph showing B effect of wheat plant 
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Soil 
sample 
No. 

Sample 
name 

Avail.B 
(ppm) 

Wheat Mustard 
Dry matter yield 

(g/pot) 
Relative 

yield 
(%) 

Dry matter yield 
(g/pot) 

Relative 
yield 
(%) With 

B 
Without 

B 
With 

B 
Without 

B 
Low B 

1.  BAU 87 0.07 3.65 2.87 79 3.83 3.02 79 
2.  BINA 29 0.045 3.96 3.02 76 3.92 3.02 77 
3.  BAU 168 0.15 4.02 3.42 85 4.06 3.45 85 
4.  BAU 74 0.08 3.77 3.01 80 3.91 3.16 81 
5.  BAU 109 0.09 4.24 3.49 82 3.99 3.25 81 
6.  BINA 2 0.13 4.21 3.55 84 3.96 3.28 83 
7.  BAU 152 0.15 4.43 3.81 86 3.90 3.37 86 
8.  BAU 13 0.2 4.32 3.67 85 4.05 3.49 86 
9.  BAU 42 0.23 4.33 3.78 87 3.90 3.41 87 
10.  BAU 36 0.24 4.39 3.72 85 3.79 3.29 87 
11.  BAU 79 0.28 4.67 4.08 87 3.92 3.51 89 
12.  BAU 112 0.28 4.30 3.68 86 3.86 3.39 88 

Average 4.19 3.51 83.5 3.92 3.3 84.08 
Medium B 

13.  BAU 124 0.36 4.63 4.14 89 3.79 3.40 90 
14.  BAU 16 0.39 4.85 4.36 90 3.75 3.39 90 
15.  BAU 151 0.4 4.80 4.26 89 3.81 3.48 91 
16.  BAU 45 0.47 4.42 4.01 91 3.85 3.51 91 

Average 4.68 4.19 89.75 3.8 3.45 90.5 

High B 
17.  BAU 104 0.67 4.75 4.36 92 3.97 3.69 93 
18.  BAU 37 0.71 4.82 4.47 93 3.91 3.63 93 
19.  BAU 43 0.94 4.43 4.15 94 3.84 3.63 94 
20.  BAU 3 0.98 4.57 4.25 93 3.88 3.55 91 

Average 4.64 4.31 93 3.9 3.63 92.75 
 
 
 
 
When the data were presented for wheat yield and soil available B content the critical limit came 
out 0.3 mg/kg (Figure 9) and 0.28 ppm in statistical method (Table 12) which was reported earlier 
as 0.2 mg/kg (FRG 2018). Ascher- Ellis et al. (2001) found that if the amount of B in soil is less 
than 0.5 mg kg−1, symptom of B deficiency will appear in wheat crop. Feiziasl et al. (2009) 
recorded the critical level of B in soil as 0.56 mg kg−1 for grain yield of dry land wheat. 

 
 
The critical limit of plant tissue B content in wheat came out 11 mg/kg in graphical method 
(Figure 10) and 9.54 ppm in statistical method (Table 13)  
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Figure 9: Critical Limit of B for wheat in Bangladesh, DSS, BAU, 2019-20 
Table 12: Soil available B, Bray's % yield and predictability values (R2 ) of wheat 

 
Sl.no. Soil 

available B 
(ppm) 

Bray’s % 
yield 

Mean Bray’s 
% yield in 
population –I 

Corrected 
sum of 
squares of 
deviation 
from mean 
of 
population 
CSS-I 

Mean Bray’s 
% yield in 
population –II 

Corrected sum of 
squares of 
deviation from 
mean of 
population CSS-II 

R2  
TSS - (CSSI-
CSSII) /TSS 

1 0.045 76 77.50 4.50 88 269.78 0.980552 
2 0.07 79 78.33 8.67 88 207.97 0.984639 
3 0.08 80 79.25 18.75 88 168.57 0.986718 
4 0.09 82 80.20 36.80 89 147.25 0.98695 
5 0.13 84 81.00 56.00 89 132.03 0.986667 
6 0.15 85 81.71 77.43 89 122.10 0.985853 
7 0.15 86 82.13 86.88 90 102.33 0.986584 
8 0.2 85 82.67 108.00 90 94.80 0.98562 
9 0.23 87 82.90 112.90 90 68.75 0.98712 
10 0.24 85 83.27 128.18 91 56.26 0.986922 
11 0.28 87 83.46 132.84 91 25.88 0.988746 
12 0.28 86 83.89 161.17 92 19.43 0.987195 
13 0.36 89 84.32 195.87 92 16.00 0.984977 
14 0.39 90 84.64 216.28 93 5.20 0.984296 
15 0.4 89 85.03 254.26 93 2.00 0.98183 
16 0.47 91 85.44 299.95 93 0.67 0.978685 
17 0.67 92 85.86 353.88 94 0.50 0.974872 
18 0.71 93 86.29 416.61 93   
19 0.94 94 86.63     
20 0.98 93      
        
    SS 150542   
    CF 136438.8   
    TSS 14103.25   

 
 
 
Critical limit of B content of wheat plant  



38  

 

  
 
 
Figure 9: Scatter diagram showing relationship between Bray’s per cent yield and tissue 
boron concentration in wheat plant  
Table 12: Tissue B content, Bray's % yield and predictability values (R2 ) of wheat plant 

 
Sl.no. Tissue B 

content in 
wheat plant 
(ppm) 

Bray’s % 
yield 

Mean Bray’s 
% yield in 
population –I 

Corrected 
sum of 
squares of 
deviation 
from mean 
of 
population 
CSS-I 

Mean Bray’s 
% yield in 
population –II 

Corrected sum of 
squares of 
deviation from 
mean of 
population CSS-II 

R2  
TSS - (CSSI-
CSSII) /TSS 

1 6.04 77 77.96 1.637 88 267.57 0.98115 
2 7.44 79 78.89 6.806 89 208.50 0.984924 
3 8.14 81 79.53 11.664 89 153.11 0.988462 
4 8.84 81 80.19 20.446 90 111.22 0.990781 
5 9.54 83 81.01 40.744 90 90.48 0.990812 
6 10.25 85 81.76 64.182 90 76.54 0.990147 
7 10.66 86 82.32 81.818 90 60.34 0.990046 
8 10.95 86 82.89 105.056 91 50.49 0.989109 
9 12.48 87 83.27 117.728 91 32.26 0.989498 
10 13.39 87 83.70 137.981 91 21.34 0.988844 
11 13.39 88 84.17 167.602 92 16.43 0.987114 
12 14.3 89 84.72 214.951 92 16.25 0.983811 
13 14.3 91 85.11 243.153 92 13.42 0.982034 
14 15.21 90 85.53 279.273 92 12.82 0.979548 
15 15.21 91 85.78 295.053 93 4.64 0.979016 
16 16.12 90 86.11 324.000 93 1.64 0.977198 
17 16.12 91 86.49 368.137 94 1.42 0.974123 
18 17.03 93 86.91 426.841 93   
19 18.85 94 87.19     
20 19.76 93      
        
    SS 152512.5   
    CF 138231   
    TSS 14281.56   

 
 
 

y = -0.0625x2 + 2.8379x + 61.853
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Relative yield and Critical Limit of B for mustard  
 

 
 
 

Dry matter yield of mustard with soil criterion at low B ranges between 3.79-4.06 g with an average 
value of 3.92 g yield and without B ranges 3.02-3.51 where average value 3.3 g/pot and  RY (%) 
ranges 77-89 and average 84.08%. 

Dry matter yield of mustard with soil criterion at medium B ranges between 3.75-3.85 g with an 
average value of 3.8 g yield and without B ranges 3.39-3.51 where average value 3.45 g/pot and  
RY (%) ranges 90-91 and average 90.5%. 

Dry matter yield of mustard with soil criterion at high B ranges between 3.84-3.97 g with an average 
value of 3.9 g yield and without B ranges 3.58-3.69 where average value 3.63 g/pot and  RY (%) 
ranges 91-94 and average 92.75% (Table 7). 

 

 

 

 
 

 

 
 

Figure 10: Critical Limit of B for mustard in Bangladesh, DSS, BAU, 2019-20 

 

Photograph showing B effect on mustard plant 
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Table 13: Soil available B , Bray's % yield and predictability values (R2 ) of mustard 
 

Sl.no. Soil 
available B 
(ppm) 

Bray’s % 
yield 

Mean Bray’s 
% yield in 
population –I 

Corrected 
sum of 
squares of 
deviation 
from mean 
of 
population 
CSS-I 

Mean Bray’s 
% yield in 
population –II 

Corrected sum of 
squares of 
deviation from 
mean of 
population CSS-II 

R2  
TSS - (CSSI-
CSSII) /TSS 

1 0.045 77 77.79 2.923 88 262.42 0.98138 
2 0.07 79 78.86 9.787 89 208.58 0.984676 
3 0.08 81 79.40 13.219 89 148.02 0.988685 
4 0.09 81 80.12 23.613 89 109.34 0.99067 
5 0.13 83 80.93 43.487 90 88.37 0.990747 
6 0.15 85 81.70 68.661 90 76.00 0.989848 
7 0.15 86 82.24 84.805 90 58.67 0.989932 
8 0.2 86 82.77 104.932 91 46.55 0.98937 
9 0.23 87 83.19 121.034 91 32.00 0.989261 
10 0.24 87 83.72 151.688 91 27.56 0.987422 
11 0.28 89 84.08 168.471 92 15.88 0.987064 
12 0.28 88 84.53 200.847 92 12.86 0.985003 
13 0.36 90 84.92 228.598 92 8.83 0.983338 
14 0.39 90 85.33 263.058 92 7.20 0.981035 
15 0.4 91 85.68 293.210 93 4.75 0.979091 
16 0.47 91 86.11 343.596 93 4.67 0.975561 
17 0.67 93 86.50 388.384 93 4.50 0.97243 
18 0.71 93 86.89 441.727 91   
19 0.94 94 87.10     
20 0.98 91      
        
    SS 152174.1   
    CF 137924   
    TSS 14250.16   

 
 
  

Critical limit of B content of mustard plant  

  
 
 
Figure 11: Scatter diagram showing relationship between Bray’s per cent yield and tissue B 
concentration in mustard plant  
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Table 14: Tissue B content, Bray's % yield and predictability values (R2 ) of mustard plant 
 

Sl.no. Tissue B 
content in 
mustard 
plant (ppm) 

Bray’s % 
yield 

Mean Bray’s 
% yield in 
population –I 

Corrected 
sum of 
squares of 
deviation 
from mean 
of 
population 
CSS-I 

Mean Bray’s 
% yield in 
population –II 

Corrected sum of 
squares of 
deviation from 
mean of 
population CSS-II 

R2  
TSS - (CSSI-
CSSII) /TSS 

1 22 77 78.90 6.81 88 298.99 0.978588 
2 23 81 79.75 11.08 89 251.80 0.981593 
3 23 81 79.53 11.66 89 153.11 0.988462 
4 24 79 80.19 20.45 90 111.22 0.990781 
5 24 83 81.20 51.04 90 99.72 0.989444 
6 25 86 82.09 84.35 90 93.90 0.987519 
7 25 87 82.47 92.41 90 68.80 0.988712 
8 26 85 82.89 105.06 91 50.49 0.989109 
9 26 86 83.27 117.73 91 32.26 0.989498 
10 26 87 83.70 137.98 91 21.34 0.988844 
11 26 88 84.17 167.60 92 16.43 0.987114 
12 27 89 84.59 195.14 92 11.40 0.985538 
13 28 90 84.99 224.70 92 7.62 0.983733 
14 29 90 85.41 262.20 93 6.42 0.981191 
15 31 91 85.78 295.05 93 4.64 0.979016 
16 31 91 86.11 324.00 93 1.64 0.977198 
17 32 91 86.49 368.14 94 1.42 0.974123 
18 32 93 86.82 404.37 94   
19 33 93 87.19     
20 34 94      
        
    SS 152512.5   
    CF 138231   
    TSS 14281.56   

 
 

When the data were presented for mustard yield and soil available B content the critical limit 
came out 0.25 mg/kg (Figure 11) and 0.13 ppm in statistical method (Table 14) which was 
reported earlier as 0.2 mg/kg (FRG 2018). Rashid and Rafique (1992) indicated that the critical 
level of hot water-B was 0.50 mg kg−1 soil for eight-week old mustard plants grown on a B-
deficient (HW-B 0.23 mg kg−1) soil. Sims and Johnson (1991) expressed that B critical levels 
are 0.1-2.0 mg kg-1 for different crop plants. 

 

The critical limit of plant tissue B content in mustard came out 24 mg/kg in both graphical 
(Figure 12) and statistical method (Table 15).  
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Expt. 3:  Response of wheat and mustard to Mg, S and B applications (Field experiment) 
 
 

Six field experiments have been established at Mymensingh Sadar upazilla and Tetulia upazilla 

during Rabi season 2020-21, to validate the results obtained in pot experiment and observe the 

effect of doses of sulphur, magnesium and boron on the growth and yield of mustard (Brassica 

napus L.) and wheat (Triticum aestivum L) at the farmers field. Six treatments as per protocol were 

used for four replications. On the basis of soil analysis, RDF was used at the rate of N109P15K80  

kg/ha for wheat and N109P15K80  kg/ha for mustard as urea, TSP and MoP. 

Table 15: Experimental details in brief: 
 

Sl.no Location Crop Treatment 
code 

Test nutrient applied 
(kg/ha) 
 

1 Mymensingh Sadar Mustard-Sulphur T1:0 S28 (100 %) 
2 do Wheat-Sulphur T2: 50% S27 (100 %) 
3 do Mustard-Boron T3:75% B1 (100 %) 
4 do Wheat-Boron T4:100% B1 (100 %) 
5 Tetulia Mustard-

Magnesium 
T5:125% Mg11 (100 %) 

6 do Wheat-Magnesium T6:150% Mg10 (100 %) 
   
 

      Year of experimentation: 2020-21 
Season: Rabi  
Test crop and variety: i. Mustard var. BINA sorisha 9 
                                   ii. Wheat var. BARI gom 30                             
No. of treatments: 06  
No. of replications: 04 
Total no. of plots: 24 for each crop 
Plot size: 5 m ´ 4 m  
Spacing: Mustard and wheat: 25cm X 10 cm 
Experimental design: Randomized Complete Block design (RCBD)  
Test nutrient: Three-  i. Sulphur 
                                   ii. Boron 
                                   iii. Magnesium 
Sulphur source: CaSO4.2H2O 
Boron source: H3BO3  
Magnesium source: MgSO4 

 

Calcite was applied @ 741 kg/ha (3 kg/decimal) in the experimental field at Tetulia for soil 

amendment in acidic soil. Mustard and wheat seeds were sown on the 1st and 2nd weeks of 

November 2020. All the fertilizers and test nutrients were applied as basal doses except urea. Urea 

was applied in two equal splits. Intercultural operations like urea top dressing, thinning, irrigation, 
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weeding, pest control etc. were maintained for uninterrupted plant growth. Mustard was harvested 

when 80 percent of siliquae were turned yellowish-brown. Wheat was harvested when the whole 

plant turns yellowish-brown. Growth and yield parameters were recorded at harvest. 

 

3.1 Effect of sulphur on wheat  
Sulphur fertilizer was applied in different levels optimized based on the critical limit of sulphur to see their 

effect on the growth and yield of wheat cv. BARI Gom 30; presented in Table 16. All the parameters studied 

for the experiment viz. Plant height, Effective tiller, Non effective tiller, No of spikelet/spike, Grain/spike, 

Sterile spikelets/spike, Grain yield (t/ha), Straw yield (t/ha), Thousand seed weight (g), Biological yield 

(t/ha) were found statistically significant with sulphur application. T4 was found the best-performing 

treatment for all the parameters recorded in the experiment where sulphur was applied @ 27 kg/ha i.e. 100% 

of the critical limit.   

 

Table 16. Effect of sulphur on yield and yield contributing characters of wheat 

 
** = Significant at 1% level of probability 
 
 

Growth parameters 

The tallest plants (100.08 cm) were recorded at T5 (33.75 kg ha-1 S) and the shortest plants (92.85 cm) were 

observed at control plots. The maximum tillers (5.54) were recorded at T4, followed by (5.51) T5. The 

minimum tillers (4.16) were observed at control plots. The lowest number of non-effective tillers/plant (0.43) 

were recorded at T4, followed by T5 (0.44). The highest number of non-effective tillers (0.73) were observed 

at control plots. 

 

Yield parameters 

The maximum no. of spikelets/spike (18.03) was recorded at T4 and the minimum no. of 

spikelets/spike (14.78) was observed at control plots. The maximum number of sterile spikelets/spike 

1.54 was recorded at control plots and the minimum number of sterile spikelets/spike (0.84) was observed 

at T4 and T5. The maximum grains spike-1 (46) was recorded at T4. The minimum grains spike-1 (30.55) was 

Treatments Plant 
height at 
harvest  

(cm) 

Effective 
tiller 

Non 
effective 

tiller 

No of 
spikelet
/spike 

Grain/ 
spike 

Sterile 
spikelets/ 

spike 

Grain 
yield 
(t/ha) 

Straw 
yield 
(t/ha) 

Thousand 
seed 

weight (g) 

Biological 
yield 
(t/ha) 

T1 92.85 4.16 0.73 14.78 30.55 1.54 3.29 4.53 41.00 7.82 
T2 95.83 4.44 0.68 15.70 34.60 1.41 3.46 4.76 43.80 8.23 
T3 97.55 4.93 0.60 16.80 36.00 1.20 3.61 5.26 44.80 8.87 
T4 100.08 5.54 0.43 18.03 46.00 0.84 4.36 5.92 48.25 10.27 
T5 99.85 5.51 0.44 18.01 45.83 0.84 4.33 5.89 48.00 10.22 
T6 98.75 5.30 0.50 17.08 41.83 0.99 4.34 5.88 47.20 10.22 

Lsd at 5% 3.70 0.18 0.07 0.35 1.44 0.08 0.19 0.16 2.69 0.30 
SE (±) 1.23 0.06 0.02 0.12 0.48 0.03 0.06 0.05 0.89 0.10 
Level of 
significance ** ** ** ** ** ** ** ** ** ** 
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observed at control plots. The maximum seed index (100 seed weight) (48.25 g) was recorded at T4. The 

minimum seed index (41 g) was observed at control (untreated) plots. 

 
The maximum grain yield (4.36 t ha-1) was recorded at T4 followed by T5 (4.33 t ha-1). The minimum grain 

yield (3.29 t ha-1) was observed at control plots. The maximum straw yield (5.92 t ha-1) was recorded at T4 

followed by 5.89 t ha-1 recorded at T5. The minimum straw yield (4.53 t ha-1) was observed at control plots. 

The maximum biological yield (10.27 t ha-1) was recorded at T4. The minimum biological yield (7.82 t ha-

1) was observed at control (untreated) plots. Grain yield, straw yield and biological yield at T4, T5 and T6 

had quite similar numerical values and they were statistically similar. 

 

 

3.2 Effect of boron on wheat  
The effect of boron fertilizer application levels on wheat cv. BARI Gom 30 following the critical limit of 

boron in soil has been presented in Table 17. All the parameters studied for the experiment viz. Effective 

tiller, Non effective tiller, No of spikelet/spike, Grain/spike, Sterile spikelets/spike, Grain yield (t/ha), Straw 

yield (t/ha), Thousand seed weight (g), Biological yield (t/ha) except Plant height were found statistically 

significant with boron fertilizer application. T4 was found the best-performing treatment for all the 

parameters recorded in the experiment where boron was applied @ 1.0 kg/ha i.e. 100% of the critical limit.   

 

Table 17. Effect of boron on yield and yield contributing characters of wheat 

 
** = Significant at 1% level of probability 
 

Growth parameters 

The highest plant height (94.28 cm) was recorded at T4 (1 kg ha-1). The lowest plant height (92.90 cm) was 

observed at control plot. The maximum tillers (6.56) were recorded at T4, followed by 6.52 at T5. The 

minimum tillers (4.41) were observed at control plots. The minimum non effective tillers (0.36) were 

recorded at T4, followed by 0.37 at T5. The maximum non effective tillers (0.79) were observed at control 

plots.  

 

Yield parameters 

Treatments Plant 
height at 
harvest  

(cm) 

Effective 
tiller 

Non 
effective 

tiller 

No of 
spikelet
/spike 

Grain/ 
spike 

Sterile 
spikelets/ 

spike 

Grain 
yield 
(t/ha) 

Straw 
yield 
(t/ha) 

Thousand 
seed 

weight (g) 

Biologica
l yield 
(t/ha) 

T1 92.90 4.41 0.79 15.40 35.00 1.58 3.66 4.70 40.50 8.36 
T2 93.28 5.11 0.66 16.10 41.50 1.31 3.85 5.78 42.00 9.63 
T3 93.90 5.51 0.53 17.90 43.10 1.00 4.23 6.01 42.80 10.24 
T4 94.28 6.56 0.36 19.50 48.96 0.60 4.93 6.14 48.11 11.06 
T5 94.00 6.52 0.37 19.40 48.90 0.61 4.81 6.11 47.95 10.92 
T6 93.20 6.06 0.46 18.25 45.25 0.89 4.90 5.98 46.38 10.88 

Lsd at 5% 2.07 0.31 0.05 0.53 1.50 0.10 0.11 0.16 0.74 0.21 
SE (±) 0.69 0.10 0.01 0.18 0.50 0.03 0.04 0.05 0.25 0.07 
Level of 
significance NS ** ** ** ** ** ** ** ** ** 
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The maximum no. of spikelet/spike 19.5 was recorded at T4, followed by 19.4 at T5 and the minimum no. 

of spikelet/spike (15.4) was observed at control plots. The maximum no. of sterile spikelet/spike 1.58 was 

recorded at control plots and the minimum no. of sterile spikelet/spike (0.60) was observed at T4 followed 

by 0.61 in T5. The maximum grains spike-1 48.96 was  recorded at T4. The minimum grains spike-1 35.0 

was observed at control plots. The maximum seed index (48.11 g) was recorded at T4 followed by 47.95 g 

at T5. The minimum seed index (40.5 g) was observed at control (untreated) plots. 

 

The maximum grain yield (4.93 t ha-1) was recorded at T4 followed by 4.90 t ha-1 recorded at T6. The 

minimum grain yield (3.66 t ha-1) was observed at control plots. The maximum straw yield (6.14 t ha-1) was 

recorded at T4 followed by 6.11 t ha-1 recorded at T5. The minimum straw yield (4.7 t ha-1) was observed at 

control plots. The maximum biological yield (11.06 t ha-1) recorded at T4 followed by T5 (10.92 t ha-1) while 

the minimum biological yield (8.36 t ha-1) was observed at control (untreated) plots. Grain yield, straw yield 

and biological yield at T4, T5 and T6 had different numerical values but they were statistically similar. 

 

3.3 Effect of magnesium on wheat 

Magnesium fertilizer was applied in wheat cv. BARI Gom 30 at different levels based on the critical limit 

of magnesium in soil (Table 18). All the parameters studied for the experiment viz. Effective tiller, Non 

effective tiller, No of spikelet/spike, Grain/spike, Sterile spikelets/spike, Grain yield (t/ha), Straw yield 

(t/ha), Thousand seed weight (g), Biological yield (t/ha) except Plant height were found statistically 

significant with magnesium fertilizer application. T4 was found the best-performing treatment for all the 

parameters recorded in the experiment where magnesium was applied @ 10 kg/ha i.e. 100% of the critical 

limit while Grain yield (t/ha), Straw yield (t/ha), Biological yield (t/ha) were found highest in treatment T6 

where magnesium was applied at 150% of critical limit.   

 
Table 18. Effect of magnesium on yield and yield contributing characters of wheat 

 
** = Significant at 1% level of probability 
 

Growth parameters 

The tallest plants (95.65 cm) were observed at T4 (1.1 kg ha-1) followed by 95.45 cm was recorded at T5 

(1.38 kg ha-1) and the shortest plants (93.60 cm) were observed at control plot. The maximum effective tillers 

Treatments Plant 
height at 
harvest  

(cm) 

Effective 
tiller 

Non 
effective 

tiller 

No of 
spikelet
/spike 

Grain/ 
spike 

Sterile 
spikelets/ 

spike 

Grain 
yield 
(t/ha) 

Straw 
yield 
(t/ha) 

Thousand 
seed 

weight (g) 

Biological 
yield 
(t/ha) 

T1 93.60 4.03 0.71 14.70 30.95 1.44 3.34 4.59 41.33 7.93 
T2 94.40 4.34 0.67 15.80 32.70 1.36 3.54 4.85 43.95 8.39 
T3 95.05 4.98 0.59 16.50 33.95 1.15 3.66 5.36 45.95 9.03 
T4 95.65 5.63 0.44 18.40 46.45 0.75 4.42 6.03 48.85 10.45 
T5 95.45 5.62 0.44 18.35 46.25 0.76 4.40 6.00 48.74 10.40 
T6 94.50 5.30 0.51 17.38 43.50 0.89 4.47 6.20 46.55 10.67 

Lsd at 5% 1.91 0.21 0.07 0.32 1.47 0.10 0.17 0.18 1.19 0.26 
SE (±) 0.63 0.07 0.02 0.11 0.49 0.03 0.05 0.06 0.40 0.09 
Level of 
significance NS ** ** ** ** ** ** ** ** ** 
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(5.63) were recorded at T4. The minimum tillers (4.03) were observed at control plots. The minimum non 

effective tillers (0.44) were recorded both at T4 and T5. The maximum non effective tillers (0.71) were 

observed at control plots. 

 

Yield parameters 
The maximum no. of spikelet/spike 18.4 was recorded at T4, followed by 18.35 at T5 and the minimum no. 

of spikelet/spike (14.7) was observed at control plots. The maximum no. of sterile spikelets/spike 1.44 was 

recorded at control plots and the minimum no. of sterile spikelet/spike (0.75) was observed at T4 followed 

by 0.76 in T5. The maximum grains spike-1 (46.45) was recorded at T4 and the minimum grains spike-1 

(30.95) was observed at control plots. 

 

The results for seed index (1000 seed weight, g) showed response for different doses of magnesium 

fertilizers. The maximum seed index (48.85 g) was recorded at T4. The minimum seed index (41.33 g) was 

observed at control (untreated) plots. The grain yield (t ha-1) also showed significant response for magnesium 

fertilizer levels. The maximum grain yield (4.47 t ha-1) was recorded at T6 followed by 4.42 t ha-1 recorded 

at T4. The minimum grain yield (3.34 t ha-1) was observed at control plots. The maximum straw yield (6.20 

t ha-1) was recorded at T6 followed by 6.03 t ha-1 recorded at T4. The minimum straw yield (4.59 t ha-1) was 

observed at control plots. The maximum biological yield (10.67 t ha-1) was recorded at T6 while the 

minimum biological yield (7.93 t ha-1) was observed at control (untreated) plots. Grain yield, straw yield and 

biological yield at T4, T5 and T6 had different numerical values but they were statistically similar. 

 

3.4 Effect of sulphur on mustard 
Sulphur fertilizer was applied in different levels formulated based on the critical limit of sulphur to see their 

effect on the growth and yield of mustard cv. BINA sorisha 9; presented in Table 19. All the parameters 

studied for the experiment viz. Plant height at harvest (cm),  Branches/plant,  Total pod/plant, Effective 

pods/plant, Non effective pod/plant, Pod length (cm),  Seed/pod, Seed yield (t/ha), Stover yield (t/ha), 

Thousand seed wt. (g), Biological yield (t/ha) were found statistically significant with sulphur application. 

T4 was found the best-performing treatment for all the parameters recorded in the experiment where sulphur 

was applied @ 28 kg/ha i.e. 100% of the critical limit.   

 

 

 

 

 

 

 

 



47  

Table 19. Effect of sulphur on yield and yield contributing characters of mustard 

 
** = Significant at 1% level of probability 
 
 

Growth parameters 

The maximum plant height (94.80 cm) was recorded at T4 (28 kg ha-1) and the minimum plant height (75.6 

cm) was observed at control plot. The maximum no. of branches per plant was found at T4 (4.55) followed 

by T5 (4.5) and the minimum no. of branches per plant (2.35) was observed at control plot. 

 

Yield parameters 

Maximum number of total siliqua per plant was recorded at T4 (87.68) followed by T5 (87.58). Minimum 

number of total siliqua per plant was recorded from control (72.53) plot. There was significant increase in 

number of effective siliqua per plant with increasing doses of sulphur up to 28 kg S ha-1. Application of 28 

kg S ha-1 recorded highest number of effective siliqua per plant (86.13) which was statistically superior over 

rest of the sulphur doses. Minimum number of total effective siliqua per plant (67.95) was recorded from 

control. Maximum number of non-effective siliqua per plant (4.58) was recorded from control. Minimum 

number of non-effective siliqua per plant (1.55) was recorded at T4 followed by T5 (1.63). As the sulphur 

doses increased, the length of siliqua also increased up to T4 (8.9) followed by T5 (8.85). The shortest siliqua 

(5.01 cm) was observed at control plot. The maximum number of seeds per siliqua (25.3) was observed at 

T4. The number of seeds per siliqua increased significantly with the increment in sulphur doses up to 28 kg 

S ha-1. The minimum value of number of seeds per siliqua (17.7) was recorded under control. 

 

The maximum 1000-grain weight was (3.44 g) in T4 and the minimum grain weight (2.77) was found at 

untreated plot. The seed yield ranged between 1.51 to 1.87 t ha-1 and varied significantly among the 

treatments. The maximum seed yield was found at T4 and the minimum seed yield was found in untreated 

plots. The maximum stover weight (2.56 t ha-1)was found at T4. The minimum stover yield (1.95 t ha-1) was 

found in untreated plots. The maximum biological yield (4.43 t ha-1) was found at T4 while the minimum 

biological yield (3.46 t ha-1) was observed at control (untreated) plots. Grain yield, stover yield and biological 

yield at T4, T5 and T6 had different numerical values but they were statistically similar. 

 

Treatments Plant 
height 
harvest  

(cm) 

Branches
/plant 

Total 
pod/ 
plant 

Effective 
pod/ 
plant 

Non 
effective 

pod/ 
plant 

Pod 
length 
(cm) 

Seed/ 
pod 

Seed 
yield 
(t/ha) 

Stover 
yield 
(t/ha) 

Thousand 
seed wt. 

(g) 

Biological 
yield 
(t/ha) 

T1 75.60 2.35 72.53 67.95 4.58 5.01 17.70 1.51 1.95 2.77 3.46 
T2 83.10 2.85 76.70 73.35 3.35 5.54 20.25 1.61 2.16 3.01 3.77 
T3 87.20 3.58 81.15 78.00 3.15 5.98 21.75 1.66 2.30 3.17 3.96 
T4 94.80 4.55 87.68 86.13 1.55 8.90 25.30 1.87 2.56 3.44 4.43 
T5 94.60 4.50 87.58 85.95 1.63 8.85 25.05 1.85 2.53 3.42 4.38 
T6 92.45 3.98 85.95 82.75 3.20 7.70 23.35 1.86 2.49 3.38 4.35 

Lsd at 5% 2.24 0.29 1.25 1.27 0.42 0.33 0.94 0.05 0.05 0.05 0.07 
SE (±) 0.74 0.10 0.41 0.42 0.139 0.11 0.31 0.02 0.02 0.02 0.02 
Level of 
significance ** ** ** ** ** ** ** ** ** ** ** 
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3.5 Effect of boron on mustard 

The effect of boron fertilizer application levels on mustard cv. BINA sorisha 9 following the critical limit 

of boron in soil has been presented in Table 20. All the parameters studied for the experiment viz. Effective 

tiller, Non effective tiller, No of spikelet/spike, Grain/spike, Sterile spikelets/spike, Grain yield (t/ha), Straw 

yield (t/ha), Thousand seed weight (g), Biological yield (t/ha) were found statistically significant with boron 

application. T4 was found the best-performing treatment for all the parameters recorded in the experiment 

where boron was applied @ 1.0 kg/ha i.e. 100% of the critical limit.   

 
Table 20. Effect of boron on yield and yield contributing characters of mustard 

 
** = Significant at 1% level of probability 
 

Growth parameters 

The plant height of mustard ranged from 84.83 cm at T4 (1 kg ha-1) to 82.25 cm observed at control plot.  

The maximum no. of branches per plant was found at T4 (4.86) followed by T5 (4.83). The minimum no. of 

branches per plant (3.61) was observed at control plot. 

 

Yield parameters 

Maximum number of total siliqua per plant was recorded at T4 (89.58) followed by T5 (89.45) plot. 

Minimum number of total siliqua per plant was recorded at control (81.7) plot. The number of effective 

siliqua per plant varied from 88.31 at T4 to 77.43 at control plots. Maximum number of non-effective siliqua 

per plant (4.28) was recorded at control and the minimum number of non-effective siliqua per plant was 

recorded from T4 (1.26) followed by T5 (1.35). The maximum length of siliqua (9.08 cm) was observed due 

to 1 kg B ha-1 and the shortest length of siliqua (6.33 cm) was observed from control plot. 

The maximum number of seeds per siliqua (26.28) was observed with T4 followed by T5 (26.1), which were 

statistically similar. The minimum value of seeds per siliqua (20.4) was recorded under control plot. 

 

The maximum 1000-grain weight was (3.5 g) in T4, however, the minimum value (3.0) of the same character 

is found with untreated plot. Table 20 revealed that of seed yield (t ha-1) of mustard significantly influenced 

Treatments Plant 
height 

at 
harvest  

(cm) 

Branches
/plant 

Total 
pod/ 
plant 

Effective 
pod/ 
plant 

Non 
effective 

pod/ 
plant 

Pod 
length 
(cm) 

Seed/ 
pod 

Seed 
yield 
(t/ha) 

Stover 
yield 
(t/ha) 

Thousand 
seed wt. 

(g) 

Biological 
yield 
(t/ha) 

T1 82.25 3.61 81.70 77.43 4.28 6.33 16.40 1.58 2.00 3.00 3.57 
T2 82.75 3.76 83.33 79.75 3.58 7.85 21.25 1.67 2.08 3.16 3.74 
T3 83.05 3.99 84.70 81.38 3.33 8.55 22.75 1.81 2.19 3.26 4.00 
T4 84.83 4.86 89.58 88.31 1.26 9.08 26.28 1.95 2.29 3.50 4.24 
T5 84.65 4.83 89.45 88.10 1.35 9.08 26.10 1.95 2.27 3.49 4.22 
T6 83.40 4.64 87.00 84.45 2.55 8.48 24.75 1.90 2.26 3.39 4.16 

Lsd at 5% 1.41 0.14 2.81 2.50 0.59 0.53 0.73 0.05 0.08 0.07 0.08 
SE (±) 0.47 0.05 0.93 0.83 0.20 0.18 0.24 0.01 0.03 0.02 0.03 
Level of 
significance ** ** ** ** ** ** ** ** ** ** ** 
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by varying levels of boron fertilization. The maximum seed weight (1.95 t ha-1) was found in both T4 and 

T5. The minimum seed yield (1.58 t ha-1) was found in untreated plots. The maximum stover weight (2.29 t 

ha-1) was found in T4. The minimum stover yield (2.0 t ha-1) was found in untreated plots. The biological 

yield (t ha -1) showed significant relationship in different treatments with B. The maximum biological yield 

(4.24 t ha-1) was found at T4 while the minimum biological yield (3.57 t ha-1) was observed at control 

(untreated) plots. Grain yield, stover yield and biological yield at T4, T5 and T6 had different numerical 

values but they were statistically similar though treated with varying levels of boron. 

 

3.6 Effect of magnesium on mustard 

Magnesium fertilizer was applied in mustard cv. BINA sorisha 9 at different levels based on the critical 

limit of magnesium in soil (Table 21). All the parameters studied for the experiment viz. Effective tiller, Non 

effective tiller, No of spikelet/spike, Grain/spike, Sterile spikelets/spike, Grain yield (t/ha), Straw yield (t/ha), 

Thousand seed weight (g), Biological yield (t/ha) were found statistically significant with boron application. 

T4 was found the best-performing treatment for all the parameters recorded in the experiment where boron 

was applied @ 11 kg/ha i.e. 100% of the critical limit while seed yield (t/ha), stover yield (t/ha) and biological 

yield (t/ha) were found highest in treatment T6 where magnesium was applied at 150% of critical limit.   

 
Table 21. Effect of magnesium on yield and yield contributing characters of mustard 
 

 
** = Significant at 1% level of probability 
 

Growth parameters 
The results of plant height (cm) showed variations with different treatments of magnesium in mustard. The 

maximum plant height 84.23 cm was recorded at T4. The minimum plant height (80.7 cm) was observed at 

control plot. The number of branches per plant was varied from 4.70 at T4 followed by T5 (4.68) to 3.58 at 

control plot. 

 

Yield parameters 

Data revealed that the Mg levels on number of siliqua per plant was found significant at harvest stage of the 

Treatments Plant 
height 

at 
harvest  

(cm) 

Branches
/plant 

Total 
pod/ 
plant 

Effective 
pod/ 
plant 

Non 
effective 

pod/ 
plant 

Pod 
length 
(cm) 

Seed/ 
pod 

Seed 
yield 
(t/ha) 

Stover 
yield 
(t/ha) 

Thousand 
seed wt. 

(g) 

Biological 
yield 
(t/ha) 

T1 80.70 3.58 81.05 76.95 4.10 6.25 19.85 1.50 1.90 2.87 3.40 
T2 82.00 3.81 82.35 78.55 3.80 7.75 20.70 1.60 2.01 3.04 3.60 
T3 82.25 4.00 83.85 80.45 3.40 8.31 22.40 1.76 2.13 3.12 3.89 
T4 84.23 4.70 87.50 86.55 0.95 8.85 25.20 1.91 2.23 3.39 4.14 
T5 84.00 4.68 87.40 86.25 1.15 8.78 25.00 1.89 2.21 3.37 4.10 
T6 82.95 4.34 85.95 84.15 1.80 8.36 23.30 1.91 2.25 3.28 4.16 

Lsd at 5% 1.35 0.11 2.01 2.07 0.33 0.27 0.79 0.05 0.05 0.11 0.07 
SE (±) 0.45 0.04 0.67 0.69 0.11 0.09 0.26 0.01 0.02 0.03 0.02 
Level of 
significance ** ** ** ** ** ** ** ** ** ** ** 
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crop. Maximum number of total siliqua per plant was recorded from T4 (87.5) followed by T5 (87.4) plot. 

Minimum number of total siliqua per plant was recorded at control (81.05) plot. Maximum number of 

effective siliqua per plant was recorded from T4 (86.55) followed by T5 (86.25). Minimum number of 

effective siliqua per plant (76.95) was recorded at control. Maximum number of non-effective siliqua per 

plant (4.10) was recorded at control and the minimum number of non-effective siliqua per plant was recorded 

at T4 (0.95) followed by T5 (1.15). The longest siliqua was found at T4 (8.85 cm) followed by 8.78 cm 

observed at T5 and the shortest siliqua (6.25 cm) was observed from control plot which showed statistical 

inferiority over rest of the sulphur doses. The maximum number of seeds per siliqua (25.2) was observed at 

T4 followed by T5 (25.0). The minimum value of number of seeds per siliqua (19.85) was recorded under 

control.  

 

Data on weight of 1000 grains (g) as influenced by application of Mg are presented in Table 21. The 

maximum 1000-grain weight (3.39 g) was found at T4, however, the minimum value (2.87) was recorded at 

the untreated plots. The seed yield of mustard varied from 1.91 t ha-1 at T4 & T6 to 1.5 t ha-1 at control plots. 

The maximum stover yield was found in T6 (2.25 t ha-1) and the minimum stover yield (1.9 t ha-1) was found 

in untreated plots. The results for biological yield (t ha -1) showed significant relationship with magnesium 

applications formulated based on critical limit. The maximum biological yield (4.16 t ha-1) was recorded at 

T6 while the minimum biological yield (3.40 t ha-1) was observed at control (untreated) plots. Grain yield, 

stover yield and biological yield at T4, T5 and T6 had different numerical values but they were statistically 

similar though treated with varying levels of boron. 

 

Present research of BAU component, PBRG, ID 134, NATP revealed that the critical limit of S in soil for 

mustard cultivation is 14 ppm and for wheat cultivation is 13.5 ppm. CL of B for mustard cultivation is 0.25 

ppm and for wheat cultivation is 0.3 ppm. CL of Mg for mustard cultivation is 0.55 meq/100 g soil  and for 

wheat cultivation is 0.5 meq/100g soil. The critical limit of S in mustard plant tissue is 0.35%, and for wheat 

plant tissue is 0.14%. Critical limit of B in mustard plant tissue is 24 ppm and in wheat plant tissue is 11 

ppm. Critical limit of Mg in mustard plant tissue is 0.72% g and in wheat plant tissue is 0.29 %. Application 

of 28 kg S ha-1, 1 kg B ha-1, 11 kg Mg ha-1 in mustard variety BINA sorisha 09 and 27 kg S ha-1, 1 kg B ha-

1, 10 kg Mg ha-1 in wheat variety BARI Gom 30 along with RDF is recommended for higher yield and 

economic benefit of mustard and wheat grown in Bangladesh. 
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Appendix 1: Database of collected soil samples 
 
 

 
 
 
 
!

SL
No 

Address GPS Soil 
Series 

Land 
type 

Cropping pattern pH  OM 
(%) 

 P 
(pp
m) 

T. N 
(%) 

S 
(pp
m) 

K 
(me) 

B 
(pp
m) 

Ca 
(me) 

Mg 
(me) 

Zn 
(ppm) 

Cu 
(ppm) 

Fe (ppm) Mn (ppm) 

1 Muktagacha N. 24046/.955, E. 90010/.177 Silmondi MHL Boro-mustard-T.amon 4.95 2.44 11.6 0.12 16 0.12 0.39 3.21 0.83 2.93 3.29 202.48 2.77 
2 do N. 24047/.261, E. 90012/.530 Sonatola HL Boro-mustard-T.amon 5.1 2.11 17.8 0.12 23 0.09 0.20 3.72 0.72 6.86 1.97 307.94 21.58 
3 do N. 24047/.138, E. 90012/.491 Sonatola HL Boro-Fallow-T.amon 5.08 1.78 15.1 0.10 24 0.12 0.98 2.75 0.81 5.57 1.87 343.11 57.04 
4 do N. 24047/.285, E. 90012/.369 Silmondi HL Boro-Fallow-T.amon 5.19 1.52 12.4 0.07 16 0.08 0.39 3.77 1.31 7.85 1.69 301.82 35.04 
5 do N. 24047/.716, E. 90012/.185 Silmondi HL Boro-Fallow-T.amon 4.89 1.65 12.7 0.11 23 0.13 0.20 2.98 1.03 4.76 2.21 340.21 11.63 
6 do N. 24047/.740, E. 90012/.324 Silmondi HL Boro-mustard-T.amon 5.35 1.58 13.1 0.08 24 0.11 0.79 1.74 0.53 7.10 2.63 273.43 7.3 
7 do N. 24047/.184, E. 90011/.086 Sonatola HL Boro-Fallow-T.amon 5.03 1.32 15.4 0.07 14 0.11 0.39 2.51 0.61 6.22 1.12 180.18 15.33 
8 do N. 24047/.138, E. 90012/.597 Sonatola HL Boro-Fallow-T.amon 4.99 1.58 12.4 0.09 15 0.09 0.59 2.01 0.43 3.75 0.10 130.85 5.18 
9 do N. 24047/.282,E. 90012/.081 Sonatola HL Boro-mustard-T.amon 5.05 1.32 15.4 0.07 22 0.10 0.20 3.03 0.74 8.12 2.16 166.54 10.99 
10 do N. 24047/.241,E. 90012/.944 Sonatola HL Boro-mustard-T.amon 5.97 1.58 18.9 0.09 24 0.09 0.39 3.02 0.72 3.83 1.08 176.91 12.02 
11 do N. 24046/.616,E. 90010/.617 Silmondi HL Boro-mustard-T.amon 4.99 1.71 7.3 0.09 14 0.10 0.59 2.85 0.71 1.92 2.12 307.12 19.76 
12 do N. 24046/.699, E. 90010/.197 Silmondi MHL Boro- fallow -T.amon 5.09 1.38 26.6 0.08 24 0.11 0.39 4.31 1.52 5.41 3.04 197.14 39.13 
13 do N. 24046/.288,E. 90010/.076 Silmondi HL Boro- fallow -T.amon 4.85 1.98 8.5 0.10 24 0.11 0.20 4.93 1.51 5.44 2.83 221.01 50.7 
14 do N. 24046/.477,E. 90010/.076 Silmondi HL Boro- Mustard -T.amon 5.08 1.52 7.7 0.08 20 0.13 0.59 4.7 0.92 3.91 4.11 248.1 85.66 
15 do N. 24046/.951,E. 90010/.297 Silmondi HL Boro- fallow -T.amon 5.24 1.91 9.3 0.10 13 0.10 0.39 4.83 1.33 4.16 2.5 162.2 68.22 
16 do N. 24046/.740,E. 90010/.930 Silmondi HL Boro- fallow -T.amon 4.91 1.58 9.3 0.08 15 0.13 0.39 4.12 1.34 4.57 3.2 380.91 71.98 
17 do N. 24046/.008,E. 90010/.148 Silmondi HL Boro- fallow -T.amon 4.89 1.45 9.7 0.08 12 0.09 0.59 3.65 1.21 5.53 2.94 216.54 85.42 
18 do N. 24046/.321,E. 90010/.185 Silmondi HL Boro- Mustard -T.amon 5.35 1.65 10.8 0.09 21 0.12 0.20 3.51 0.93 2.82 1.36 70.43 16.36 
19 do N. 24046/.321,E. 90010/.090 Silmondi HL Boro- Mustard -T.amon 5.2 1.78 7.3 0.08 22 0.10 0.39 5.13 1.84 3.04 2.26 130.47 39.45 
20 do N. 24046/.690,E. 90010/.180 Silmondi HL Veg-Jute -T.amon 5.31 1.78 13.5 0.10 23 0.11 0.39 3.52 0.61 3.83 1.29 61.75 22.32 
21 do N. 24044/.049,E. 90012/.162 Silmondi HL Boro- fallow -T.amon 5.26 1.78 17.4 0.08 15 0.10 0.59 5.84 1.81 4.12 1.85 98.72 36.12 
22 do N. 24044/.772,E. 90012/.357 Sonatola MHL Boro-mustard-T.amon 5.6 2.37 11.6 0.12 23 0.20 0.20 6.27 2.73 2.52 4.57 246.8 102 
23 do N. 24044/.720,E. 90012/.341 Silmondi HL Boro-mustard-T.amon 5.5 2.00 12.0 0.11 23 0.10 0.39 7.41 2.63 3.32 2.56 114.27 22.78 
24 do N. 24044/.005,E. 90012/.949 Silmondi HL Boro-Fallow-T.amon 5.08 1.66 12.4 0.08 15 0.17 0.20 6.2 2.65 4.67 6.24 283.06 42.03 
25 do N. 24044/.009,E. 90012/.289 Silmondi HL Boro-Fallow-T.amon 5.28 2.33 11.2 0.12 9 0.13 0.39 4.91 1.53 1.37 1.63 103.58 17.61 
26 do N. 24044/.251,E. 90012/.945 Silmondi HL Boro-Fallow-T.amon 5.35 1.73 9.7 0.11 24 0.09 0.20 6.23 2.21 1.72 2.06 112.6 23.12 
27 do N. 24044/.054,E. 90012/.557 Silmondi HL Boro-mustard-T.amon 5.43 1.46 10.0 0.07 22 0.11 0.59 4.12 1.31 1.77 1.08 81.53 12.57 
28 do N. 24044/.565,E. 90012/.750 Silmondi HL Boro-Fallow-T.amon 5.15 2.06 11.2 0.10 15 0.13 0.39 3.72 0.93 3.41 1.19 140.87 25.89 
29 do N. 24044/.003,E. 90012/.965 Silmondi HL Boro-Fallow-T.amon 5.44 1.66 14.3 0.09 23 0.12 0.20 2.43 0.64 4.09 2.07 143.25 23.46 
30 do N. 24044/.328,E. 90012/.228 Silmondi HL Boro-mustard-T.amon 5.18 1.73 17.0 0.10 23 0.11 0.20 1.81 0.62 4.23 1.75 160.41 29.32 
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SL 
No 

Address GPS Soil 
Series 

Land 
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Cropping pattern pH  OM 
(%) 

 P 
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) 
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(%) 

S 
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) 

K 
(me) 

B 
(ppm
) 

Ca 
(me) 

Mg 
(me) 

Zn 
(ppm) 

Cu 
(ppm) 

Fe (ppm) Mn (ppm) 

31 Mym.Sadar N. 24039/.860, E. 90027/.823 Sonatola HL Boro-Mustard-T.amon 5.87 2.06 12.74 0.08 10.82 0.13 0.24 5.73 1.35 3.64 4 145.97 30.46 
32 do N. 24039/.868, E. 90027/.213 Sonatola MHL Boro-fallow-T.amon 5.88 2.00 11.58 0.11 12.31 0.11 0.47 12.64 1.83 3.38 3.69 185.26 77.01 
33 do N. 24039/.548, E. 90027/.546 Sonatola MHL Boro-Mustard-T.amon 5.7 1.86 11.20 0.09 10.82 0.12 0.24 14.35 1.42 2.01 1.55 106.18 18.72 
34 do N. 24039/.738, E. 90027/.621 Sonatola MHL Boro-fallow-T.amon 5.67 1.93 12.74 0.10 33.96 0.13 0.24 13.08 1.61 2.82 2.74 127.72 36.25 
35 do N. 24039/.153, E. 90027/.003 Sonatola MHL Boro-fallow-T.amon 5.88 1.93 10.81 0.11 30.97 0.10 0.47 12.98 1.24 3.70 2.24 105.05 24.98 
36 do N. 24039/.628, E. 90027/.201 Sonatola MHL Boro-mustard-T.amon 5.95 1.66 8.49 0.08 16.04 0.09 0.24 12.22 1.31 5.54 1.67 223.22 36.67 
37 do N. 24039/.514, E. 90027/.921 Sonatola MHL Boro-mustard-T.amon 6.02 1.33 17.37 0.08 9.33 0.09 0.71 3.11 1.49 2.23 1.94 161.24 43.51 
38 do N. 24039/.836, E. 90027/.017 Sonatola MHL Boro-fallow-T.amon 5.63 1.66 11.58 0.09 20.52 0.14 0.47 2.51 0.91 4.07 4.2 197.55 13.81 
39 do N. 24039/.057, E. 90027/.094 Sonatola MHL Boro-fallow-T.amon 5.56 2.06 12.36 0.11 13.81 0.13 0.24 3.55 1.24 7.36 4.94 231.28 23.59 
40 do N. 24039/.570, E. 90027/.108 Sonatola MHL Boro-fallow-T.amon 5.64 1.33 11.20 0.07 11.57 0.12 0.47 3.42 1.39 3.54 3.3 196.65 57.24 
41 do N. 24040/.055, E. 90026/.089 Silmondi MHL Boro-Aus -T.amon 6.08 1.53 14.29 0.08 36.19 0.09 0.71 8.07 3.81 3.50 4.45 123 20.99 
42 do N. 24040/.373,E. 90026/.459 Silmondi MHL Boro-fallow-T.amon 5.67 1.80 13.51 0.10 11.73 0.11 0.24 5.54 2.88 4.46 6.71 254.76 70.87 
43 do N. 24040/.693, E. 90026/.567 Silmondi MHL Boro-Mustard-T.amon 5.9 1.60 12.36 0.07 36.94 0.11 0.94 8.17 4.01 2.43 3.59 115.5 25.32 
44 do N. 24040/.945, E. 90026/.851 Silmondi MHL Boro-fallow-T.amon 5.85 1.66 11.97 0.08 22.76 0.11 0.24 6.6 3.12 2.06 5.3 182.47 45.49 
45 do N. 24040/.554, E. 90026/.777 Silmondi MHL Boro-fallow-T.amon 6.33 1.40 18.15 0.07 14.55 0.10 0.47 7.61 3.68 2.75 4.72 153.62 40.19 
46 do N. 24040/.489, E. 90026/.920 Silmondi MHL Boro-fallow-T.amon 5.84 2.00 13.90 0.10 16.79 0.10 0.47 7.24 3.01 3.46 5.87 338.84 54.14 
47 do N. 24040/.471, E. 90026/.560 Silmondi MHL Boro-fallow-T.amon 6.03 1.80 15.83 0.08 15.30 0.14 0.24 6.51 3.07 2.17 4.54 166.7 37.69 
48 do N. 24040/.061, E. 90026/.439 Silmondi MHL Boro-fallow-T.amon 5.83 2.13 12.36 0.11 18.28 0.14 0.47 7.29 3.38 1.82 4.4 151.09 48.3 
49 do N. 24040/.914, E. 90026/.641 Silmondi MHL Boro-fallow-T.amon 6.16 1.66 10.04 0.08 38.43 0.13 0.24 7.27 3.16 1.48 3.92 129.61 28.45 
50 do N. 24040/.623, E. 90026/.842 Silmondi MHL Boro-fallow-T.amon 6.11 1.80 9.27 0.09 24.25 0.16 0.47 8.18 3.75 2.04 3.82 119.71 22.72 
51 do N. 24040/.224, E. 90027/.516 Sonatola MHL Boro-Mustard-T.amon 5.78 1.66 12.74 0.08 13.06 0.10 0.24 4.77 2.04 3.01 5.56 196.3 35.42 
52 do N. 24040/.400, E. 90027/.271 Sonatola MHL Boro-fallow-T.amon 5.73 1.86 11.20 0.10 24.25 0.13 0.47 6.36 2.92 1.05 5.2 191.82 63.07 
53 do N. 24040/.759, E. 90027/.765 Sonatola MHL Boro-Mustard-T.amon 5.72 1.60 8.49 0.08 19.03 0.12 0.47 7.45 3.01 2.15 2.77 135.57 21.58 
54 do N. 24040/.897, E. 90027/.668 Sonatola MHL Boro-Aus-T.amon 5.79 2.13 10.04 0.11 9.33 0.11 0.71 6.28 2.39 3.51 6.15 192.59 22.69 
55 do N. 24040/.703, E. 90027/.126 Sonatola MHL Boro-fallow-T.amon 5.93 1.86 11.20 0.10 27.24 0.13 0.24 6.93 2.71 1.61 4.89 200.37 20.74 
56 do N. 24040/.787, E. 90027/.658 Sonatola MHL Boro-mustard-T.amon 6.03 2.00 12.36 0.10 31.72 0.11 0.71 7.57 3.12 1.97 3.25 100.98 21.05 
57 do N. 24040/.065, E. 90027/.901 Sonatola MHL Boro-mustard-T.amon 5.9 2.33 16.22 0.12 25.75 0.13 0.47 7.65 3.24 2.15 4.68 216.97 26.88 
58 do N. 24040/.290, E. 90027/.227 Sonatola MHL Boro-fallow-T.amon 5.87 1.66 11.58 0.09 26.49 0.10 0.94 4.97 2.52 1.8 4.65 171.17 28.76 
59 do N. 24040/.027, E. 90027/.744 Sonatola MHL Boro-fallow-T.amon 5.81 1.86 12.74 0.10 30.22 0.12 0.24 6.81 3.13 1.83 4.5 146.86 13.35 
60 do N. 24040/.908, E. 90027/.639 Sonatola MHL Boro-Aus-T.amon 5.78 2.13 11.58 0.11 32.46 0.13 0.47 5.37 3.09 1.37 3.03 106.72 41.41 
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61 Tetulia N. 26028/.729. E. 88030/.705 Baliadangi HL Potato-Veg.-T.amon 5.14 1.86 12.96 0.10 16.71 0.14 0.24 6.43 0.8 0.77 0.73 27.76 2.23 
62 do N. 26028/.364, E. 88030/.297 Atoary HL Wheat-jute-T.amon 5.09 1.46 25.10 0.07 15.39 0.13 0.24 4.77 0.92 1.81 0.76 35.99 2.42 
63 do N. 26028/.437, E. 88030/.533 Atoary HL Wheat-jute-T.amon 4.95 2.13 8.91 0.11 17.37 0.15 0.47 4.96 0.74 0.24 1.6 69.35 3.5 
64 do N. 26028/.477, E. 88030/.546 Atoary HL Wheat-fallow-T.amon 4.57 2.26 21.05 0.12 19.34 0.15 0.47 0.81 0.7 2.29 0.87 33.19 3.06 
65 do N. 26028/.439. E. 88030/.546 Atoary HL Wheat-fallow-T.amon 4.38 1.80 12.96 0.10 18.03 0.12 0.71 7.56 0.31 2.63 0.9 31.26 12.1 
66 do N. 26028/.496, E. 88030/.524 Atoary HL Chilli-fallow-T.amon 4.94 2.13 17.00 0.12 19.34 0.15 0.24 5.37 0.56 5.71 1.35 36.64 9.17 
67 do N. 26028/.946, E. 88030/.018 Baliadangi HL Wheat-fallow-T.amon 4.91 2.46 21.05 0.13 18.68 0.10 0.24 5.03 0.62 1.69 1.12 32.19 5.09 
68 do N. 26028/.538, E. 88030/.466 Baliadangi HL Wheat-fallow-T.amon 5.09 1.93 17.00 0.10 20.66 0.11 0.71 4.28 0.57 2.17 0.71 37.97 1.72 
69 do N. 26028/.459, E. 88030/.893 Baliadangi HL Wheat-fallow-T.amon 4.56 1.46 17.00 0.07 15.39 0.13 0.47 4.48 0.69 1.83 0.97 25.13 3.63 
70 do N. 26028/.598. E. 88030/.489 Baliadangi HL Wheat-fallow-T.amon 4.78 2.46 8.91 0.12 16.71 0.12 0.24 0.27 0.53 3.66 0.81 39.23 2.55 
71 do N. 26028/.468, E. 88030/.341 Atoary HL Jute-fallow-T.amon 4.85 1.66 21.05 0.08 16.05 0.11 0.47 3.67 0.19 1.93 0.59 23.85 1.6 
72 do N. 26028/.363, E. 88030/.343 Pirgacha HL Jute-fallow-T.amon 4.89 2.06 29.15 0.11 14.74 0.10 0.28 3.67 0.66 2.9 0.86 38.58 1.63 
73 do N. 26028/.495, E. 88030/.288 Atoary HL Jute-fallow-T.amon 4.96 1.93 8.91 0.11 16.05 0.11 0.08 3.11 0.42 2.86 1.04 40.89 1.66 
74 do N. 26028/.568, E. 88030/.169 Atoary HL Wheat-fallow-T.amon 4.94 1.40 21.05 0.07 15.39 0.12 0.48 0.52 0.55 1.29 0.82 24.13 1.34 
75 do N. 26028/.514, E. 88030/.289 Atoary HL Jute-fallow-T.amon 4.69 2.40 25.10 0.12 15.39 0.13 0.67 3.44 0.002 0.89 0.79 20.44 1.21 
76 do N. 26028/.758, E. 88030/.277 Atoary HL Til-fallow-T.amon 4.72 2.13 17.00 0.12 16.71 0.12 0.28 5.24 0.5 0.71 1.15 28.9 1.79 
77 do N. 26028/.318, E. 88030/.156 Pirgacha HL Til-fallow-T.amon 4.91 1.93 25.10 0.11 18.03 0.10 0.48 0.86 0.52 1.09 0.92 21.58 1.53 
78 do N. 26028/.328, E. 88030/.433 Pirgacha HL Til-fallow-T.amon 5.02 1.46 29.15 0.07 16.71 0.10 0.28 2.93 0.34 1 0.95 24.7 2.55 
79 do N. 26028/.633, E. 88030/.154 Atoary HL Til-fallow-T.amon 4.63 1.93 25.10 0.11 15.39 0.12 0.48 4.14 0.44 1.42 0.85 25.49 1.85 
80 do N. 26028/.403, E. 88030/.229 Atoary HL Til-fallow-T.amon 4.45 2.00 21.05 0.10 14.74 0.13 0.28 3.16 0.66 0.17 0.75 23.14 2.1 
81 do N. 26028/.327, E. 88030/.676 Baliadangi HL Chilli-fallow-T.amon 4.6 1.60 8.91 0.09 16.05 0.13 0.48 0.87 0.7 5.23 0.89 34.77 2.3 
82 do N. 26028/.714, E. 88030/.680 Baliadangi HL Wheat-fallow-T.amon 5.05 2.26 21.05 0.11 15.39 0.12 0.48 4.3 0.57 2.6 0.77 30.69 2.61 
83 do N. 26028/.673, E. 88030/.018 Baliadangi HL Wheat-fallow-T.amon 5.08 1.73 12.96 0.10 16.71 0.09 0.28 2.57 0.49 2.54 0.53 21.08 0.77 
84 do N. 26028/.172, E. 88030/.948 Baliadangi HL Wheat-fallow-T.amon 5.24 2.20 17.00 0.12 18.03 0.10 0.48 3.16 0.66 5.18 0.72 23.28 3.57 
85 do N. 26028/.172, E. 88030/.707 Baliadangi HL Potato-fallow-T.amon 4.94 1.73 12.96 0.10 19.34 0.11 0.67 5.1 0.58 2.92 0.67 21.09 6.85 
86 do N. 26028/.373, E. 88030/.717 Baliadangi HL Maize-fallow-T.amon 4.9 1.66 25.10 0.09 18.03 0.12 0.08 1.44 0.72 4.41 0.93 24.27 4.52 
87 do N. 26028/.735, E. 88030/.471 Baliadangi HL Wheat-fallow-T.amon 5.13 2.40 17.00 0.12 16.05 0.15 0.48 1.96 0.63 4.05 0.78 28.19 4.39 
88 do N. 26028/.373, E. 88030/.178 Baliadangi HL Wheat-fallow-T.amon 5.23 1.60 21.05 0.09 18.03 0.09 0.67 1.35 0.71 2.92 0.6 19.38 1.85 
89 do N. 26028/.237, E. 88030/.477 Baliadangi HL Wheat-fallow-T.amon 4.98 2.40 17.00 0.13 16.71 0.16 0.28 0.75 0.58 3.52 0.55 28.04 4.14 
90 do N. 26028/.932, E. 88030/.756 Baliadangi HL Groundnut-fal-T.amon 5.14 1.86 12.96 0.10 16.71 0.14 0.24 6.43 0.5 0.77 0.73 27.76 2.23 
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91 P,Sadar N. 26028/.806, E. 88031/.071 Vojonpur HL Chilli-T.amon-g.nut 5.1 2.20 12.55 0.11 10.13 0.13 0.28 1.21 0.54 3.51 1.59 28.54 2.99 
92 do N. 26028/.824, E. 88031/.189 Vojonpur HL Chilli-T.amonmugbean 5.24 2.13 8.37 0.11 11.45 0.13 0.48 1.2 0.54 0.26 0.8 30.54 1.47 
93 do N. 26028/.749, E. 88031/.288 Vojonpur HL Chilli-T.amon-maize 4.83 2.40 16.74 0.12 10.13 0.14 0.48 0.56 0.54 0.18 1.11 29.26 2.1 
94 do N. 26028/.449, E. 88031/.024 Ruhia HL Chilli-T.amon-til 5.23 2.20 12.55 0.12 13.42 0.13 0.10 0.71 0.46 0.26 0.68 24.27 1.53 
95 do N. 26028/.839, E. 88031/.016 Vojonpur HL Wheat-T.amon-g.nut 4.48 2.46 20.92 0.13 10.13 0.09 0.48 0.67 0.5 0.18 0.84 24.63 2.04 
96 do N. 26028/.696, E. 88031/.029 Vojonpur HL Potato -T.amon-g.nut 4.96 2.00 16.74 0.10 8.82 0.13 0.48 0.65 0.54 0.27 0.72 22.78 2.99 
97 do N. 26028/.068, E. 88031/.037 Ruhia HL Onion -T.amon-g.nut 4.86 1.73 12.55 0.10 11.45 0.13 0.28 0.91 0.12 0.13 0.81 23.56 1.85 
98 do N. 26028/.651, E. 88031/.040 Vojonpur HL Chilli-T.amon-mustard 4.6 2.33 8.37 0.13 8.16 0.15 0.48 0.75 0.5 0.15 0.8 25.34 1.4 
99 do N. 26028/.661, E. 88031/.412 Vojonpur HL Chilli-T.amon-til 5.25 1.46 16.74 0.08 12.76 0.10 0.67 0.81 0.5 0.1 0.88 25.77 1.47 
100 do N. 26028/.615, E. 88031/.441 Vojonpur HL Maize -T.amon-til 5.18 1.93 12.55 0.11 11.45 0.12 0.28 0.61 0.5 0.12 0.6 22.14 1.34 
101 do N. 26028/.663, E. 88031/.790 Menanogor MHL wheat-jute-T.amon 4.7 2.20 8.37 0.12 10.79 0.15 0.48 1.51 0.54 0.23 1.14 40.97 2.42 
102 do N. 26028/.686, E. 88031/.810 Atoary MHL wheat-jute-T.amon 5.11 2.33 12.55 0.12 10.13 0.12 0.28 0.96 0.5 0.36 1.13 33.69 2.55 
103 do N. 26028/.682, E. 88031/.869 Atoary MHL Chill – fallow- T.amon 4.61 1.60 8.37 0.08 12.76 0.14 0.48 1.04 0.54 0.28 0.87 31.26 1.15 
104 do N. 26028/.584, E. 88031/.913 Ruhia MHL Maize- fallow -T.amon 5.13 2.33 16.74 0.13 9.47 0.13 0.67 0.63 0.13 0.17 0.9 26.48 2.23 
105 do N. 26028/.533, E. 88031/.952 Ruhia MHL Chill – fallow- T.amon 5.2 2.06 8.37 0.11 12.11 0.11 0.48 0.75 0.14 0.19 1.19 29.54 0.83 
106 do N. 26028/.837, E. 88031/.650 Ruhia MHL Chill – fallow- T.amon 5.1 1.60 12.55 0.08 10.13 0.10 0.28 1.12 0.19 2.41 0.76 28.97 1.91 
107 do N. 26028/.809, E. 88032/.229 Ruhia MHL Maize- fallow -T.amon 4.95 2.13 25.10 0.11 14.08 0.11 0.67 0.85 0.19 0.13 0.86 27.26 1.53 
108 do N. 26028/.096, E. 88032/.087 Ruhia MHL Maize- fallow -T.amon 4.94 1.86 16.74 0.10 11.45 0.10 0.48 0.85 0.15 0.22 0.88 34.63 1.72 
109 do N. 26028/.855, E. 88031/.149 Ruhia MHL Chill – fallow- T.amon 5.21 1.80 8.37 0.10 15.39 0.12 0.08 1.45 0.23 0.21 1.66 81.5 4.44 
110 do N. 26028/.037, E. 88031/.902 Ruhia MHL Chill – fallow- T.amon 5.33 2.26 12.55 0.11 12.11 0.10 0.48 0.29 0.08 0.29 0.36 19.81 0.89 
111 do N. 26027/.748, E. 88032/.954 Atoary MHL g. nut-jute-T.amon 5.2 1.80 20.92 0.10 16.05 0.12 0.48 0.29 0.17 0.13 0.81 30.76 2.49 
112 do N. 26027/.248, E. 88032/.207 Ranisonkail MHL wheat-fallow-T.amon 4.54 1.26 16.74 0.06 13.42 0.14 0.28 1.03 0.17 0.14 1.1 35.56 1.98 
113 do N. 26027/.126, E. 88032/.259 Ranisonkail MHL wheat-fallow-T.amon 4.55 2.00 20.92 0.11 12.11 0.13 0.67 0.66 0.1 0.21 1.17 44.88 6.1 
114 do N. 26027/.822, E. 88032/.748 Atoary MHL wheat-fallow-T.amon 4.96 1.93 8.37 0.11 11.45 0.12 0.48 1.05 0.19 0.16 0.98 28.54 1.59 
115 do N. 26027/.821, E. 88032/.144 Atoary MHL wheat-fallow-T.amon 5.08 1.46 12.55 0.07 14.08 0.12 0.67 1.43 0.29 0.34 1.19 34.99 3.69 
116 do N. 26027/.368, E. 88032/.666 Ranisonkail MHL wheat-fallow-T.amon 4.85 2.46 8.37 0.12 12.76 0.14 0.48 0.65 0.09 0.25 0.9 33.26 3.37 
117 do N. 26027/.326, E. 88032/.832 Ranisonkail MHL Jute-T.amon-fallow 4.96 1.33 20.92 0.08 14.74 0.12 0.67 0.35 0.07 0.11 0.55 29.54 1.15 
118 do N. 26027/.140, E. 88033/.588 Ranisonkail MHL g. nut-jute-T.amon 5.39 1.80 16.74 0.10 13.42 0.14 0.28 1.05 0.13 0.26 0.95 31.62 2.93 
119 do N. 26027/.681, E. 88033/.573 Atoary MHL Potato- jute-T.amon 4.32 2.00 20.92 0.11 11.45 0.12 0.28 0.65 0.1 0.21 0.68 31.26 1.66 
120 do N. 26027/.482, E. 88033/.345 Ranisonkail MHL Potato-jute-T.amon 4.8 2.13 16.74 0.11 12.11 0.12 0.48 0.72 0.11 0.12 0.76 37.43 1.63 
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121 Taragonj N. 25048/.430, E. 89005/.139 Kaunia MHL Boro-Mustard-T.amon 5.1 2.46 14.88 0.12 6.84 0.13 0.36 1.16 0.27 0.1 1.25 69.95 3.44 
122 do N. 25048/.540, E. 89005/.669 Kaunia MHL Boro-fallow-T.amon 5.02 1.26 39.67 0.07 12.52 0.10 0.71 0.42 0.07 0.11 0.43 22.93 0.89 
123 do N. 25041/.410, E. 89004/.697 Kaunia MHL Boro-Mustard-T.amon 5.29 1.13 31.40 0.06 11.64 0.11 0.36 1.16 0.13 0.12 1.11 104.85 4.22 
124 do N. 25048/.079, E. 89004/.501 Kaunia MHL Boro-fallow-T.amon 4.86 2.00 23.14 0.11 10.75 0.14 0.36 0.86 0.41 0.24 1.4 182.25 9.43 
125 do N. 25048/.852, E. 89005/.792 Kaunia MHL Boro-fallow-T.amon 4.92 2.13 39.67 0.11 10.75 0.21 0.71 1.51 0.3 0.35 1.34 192.98 4.34 
126 do N. 25048/.343, E. 89004/.753 Kaunia MHL Boro-fallow-T.amon 5 1.33 23.14 0.08 11.19 0.16 0.36 1.51 0.67 0.38 1.19 123 1.53 
127 do N. 25048/.414, E. 89004/.311 Kaunia MHL Boro-fallow-T.amon 4.93 1.20 10.74 0.07 16.06 0.13 0.71 1.5 0.38 0.41 0.99 107.77 2.5 
128 do N. 25048/.197, E. 89005/.319 Kaunia MHL Boro-fallow-T.amon 5.17 2.00 14.88 0.10 10.31 0.12 0.36 1.32 0.26 0.19 1.02 112.77 2.01 
129 do N. 25048/.607, E. 89005/.874 Kaunia MHL Boro-fallow-T.amon 5.01 2.00 10.74 0.11 11.19 0.16 0.36 1.05 0.2 0.26 1.12 124.04 2.06 
130 do N. 25048/.262, E. 89005/.864 Kaunia MHL Boro-fallow-T.amon 4.99 2.13 19.01 0.11 12.96 0.18 0.71 0.16 0.16 0.24 1.07 165.2 2.22 
131 do N. 25048/.923, E. 89004/.075 Polashbari MHL Boro-fallow-T.amon 5.01 1.60 23.14 0.08 14.73 0.21 0.36 0.63 0.21 0.27 0.9 104.57 2.34 
132 do N. 25048/.037, E. 89004/.139 Jamun MHL Boro-fallow-T.amon 5.21 2.13 19.01 0.12 12.52 0.14 0.71 0.71 0.3 0.36 1.07 102.59 2.99 
133 do N. 25048/.638, E. 89004/.725 Polashbari MHL Boro-fallow-T.amon 4.97 1.33 23.14 0.07 14.73 0.15 0.36 0.75 0.14 0.22 1.05 93.11 1.29 
134 do N. 25048/.041, E. 89004/.664 Jamun MHL Boro-fallow-T.amon 5.35 1.33 27.27 0.08 10.75 0.12 0.36 1.12 0.08 0.14 1.14 117.4 0.72 
135 do N. 25048/.930, E. 89004/.922 Polashbari MHL Boro-fallow-T.amon 5.1 2.06 14.88 0.11 11.19 0.13 0.71 1.1 0.21 0.28 1.32 122.14 1.08 
136 do N. 25048/.942, E. 89004/.227 Polashbari MHL Boro-fallow-T.amon 4.61 1.86 35.54 0.10 9.87 0.14 0.36 1.1 0.17 0.11 1.39 128.6 0.84 
137 do N. 25048/.009, E. 89004/.582 Jamun MHL Boro-fallow-T.amon 5.24 1.33 14.88 0.08 13.41 0.12 0.71 1.05 0.13 0.2 1.79 91.99 2.54 
138 do N. 25048/.547, E. 89004/.117 Polashbari MHL Boro-fallow-T.amon 4.97 1.80 19.01 0.09 19.16 0.11 0.36 0.65 0.29 0.12 1.67 79.1 1.33 
139 do N. 25048/.702, E. 89004/.188 Polashbari MHL Boro-fallow-T.amon 5 1.86 10.74 0.10 11.64 0.13 0.36 1.51 0.29 0.14 1.42 42.4 2.66 
140 do N. 25048/.159, E. 89004/.644 Jamun MHL Boro-fallow-T.amon 5.1 1.53 19.01 0.08 11.64 0.13 0.71 1.21 0.17 0.24 1.49 137.27 1.77 
141 do N. 25048/.398, E. 89005/.376 Polashbari MHL Boro-fallow-T.amon 5.14 2.33 23.14 0.12 14.73 0.13 0.36 1.85 0.21 0.37 1.02 96.11 2.75 
142 do N. 25048/.256, E. 89004/.989 Sonatola MHL Boro-fallow-T.amon 5.39 1.86 23.14 0.10 28.45 0.13 0.36 1.91 0.33 0.07 0.71 86.38 1.04 
143 do N. 25048/.354, E. 89004/.059 Kaunia MHL Boro-mustard-T.amon 5.21 2.00 19.01 0.10 13.85 0.17 0.71 0.95 0.21 1.42 1.43 82.84 3.4 
144 do N. 25048/.463, E. 89004/.846 Polashbari MHL Boro-fallow-T.amon 4.77 2.40 27.27 0.12 14.73 0.13 0.36 0.95 0.21 2.17 1.71 124.02 1.16 
145 do N. 25048/.280, E. 89004/.725 Polashbari MHL Boro-fallow-T.amon 5.13 1.86 19.01 0.08 17.83 0.11 0.36 2.4 0.21 0.18 1.15 109.28 2.34 
146 do N. 25048/.476, E. 89004/.220 Kaunia MHL Boro-fallow-T.amon 5.26 2.46 23.14 0.12 16.95 0.12 0.36 1.6 0.29 2.94 1.59 139.94 1.89 
147 do N. 25048/.578, E. 89004/.339 Kaunia MHL Boro-fallow-T.amon 5.44 2.13 39.67 0.12 15.62 0.13 0.71 1.15 0.12 0.34 1.41 116.46 1.45 
148 do N. 25048/.437, E. 89004/.120 Kaunia MHL Boro-mustard-T.amon 5.01 2.13 27.27 0.11 17.83 0.12 0.71 1.41 0.3 5.15 2.28 139.94 3.36 
149 do N. 25048/.567, E. 89004/.635 Polashbari MHL Boro-fallow-T.amon 5.12 1.66 39.67 0.09 16.06 0.12 0.36 1.21 0.25 0.2 1.08 116.46 2.06 
150 do N. 25048/.419, E. 89004/.576 Polashbari MHL Boro-fallow-T.amon 5.16 1.40 23.14 0.07 15.18 0.14 0.71 1.6 0.28 3.64 1.09 198.07 1.49 
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151 R.Sadar N. 25048/.629, E. 89008/.648 Pirgacha MHL Maize-fallow-T.amon 4.83 2.00 14.34 0.11 20.62 0.12 0.40 1.64 0.25 0.19 1.29 80.68 1.57 
152 do N. 25048/.417, E. 89008/.536 Pirgacha MHL Boro-fallow-T.amon 4.99 2.00 18.33 0.10 15.00 0.13 0.15 1.79 0.3 1.17 1.46 102.31 1.65 
153 do N. 25048/.216, E. 89008/.389 Pirgacha MHL Maize-fallow-T.amon 4.75 1.46 14.34 0.08 17.25 0.13 0.40 1.85 0.38 0.34 1.56 149.51 2.66 
154 do N. 25048/.041, E. 89008/.774 Pirgacha MHL Boro-Aus-T.amon 5.13 2.00 18.33 0.11 12.75 0.13 0.65 1.52 0.27 2.54 2.02 131.64 1.73 
155 do N. 25048/.445, E. 89008/.201 Pirgacha MHL Boro-fallow-T.amon 5.1 2.40 22.31 0.12 13.88 0.14 0.40 1.83 0.39 1.1 1.16 98.08 1.45 
156 do N. 25048/.548, E. 89007/.896 Menanogor MHL Maize-fallow-T.amon 4.82 2.13 14.34 0.11 16.12 0.15 0.65 1.12 0.2 0.36 0.43 76.12 1.41 
157 do N. 25048/.755, E. 89007/.137 Menanogor MHL Boro-mustard-T.amon 4.52 1.73 18.33 0.09 18.93 0.13 0.13 0.64 0.13 1.59 1.078 211.42 1.61 
158 do N. 25048/.106, E. 89007/.685 Menanogor MHL Boro-fallow-T.amon 5.17 1.80 26.29 0.10 12.75 0.18 0.65 1.52 0.28 0.36 0.78 114.38 1.45 
159 do N. 25048/.522, E. 89007/.346 Menanogor MHL Boro-fallow-T.amon 5.33 1.66 22.31 0.09 22.87 0.18 0.40 2.28 0.45 1.92 1.29 121 3.24 
160 do N. 25048/.324, E. 89007/.855 Menanogor MHL Boro-fallow-T.amon 5.56 1.40 18.33 0.08 18.37 0.15 0.65 2.76 0.6 1.09 1.68 91.14 2.42 
161 do N. 25048/.209, E. 89007/.129 Gongachora MHL Boro-Mustard-T.amon 5.13 2.00 14.34 0.11 23.99 0.14 0.06 1.22 0.25 0.23 1.6 117.69 1.17 
162 do N. 25048/.382, E. 89007/.512 Gongachora MHL Boro-fallow-T.amon 5.28 2.00 26.29 0.11 13.31 0.12 0.40 0.79 0.35 2.7 1.55 93.2 1.97 
163 do N. 25048/.921, E. 89007/.295 Gongachora MHL Boro-Mustard-T.amon 5.15 1.66 22.31 0.08 18.37 0.14 0.65 1.95 0.35 0.3 1.15 80.31 1.93 
164 do N. 25048/.282, E. 89007/.921 Gongachora MHL Boro-fallow-T.amon 4.71 2.13 18.33 0.12 19.49 0.11 0.40 1.98 0.3 2.1 1.3 100.71 1.41 
165 do N. 25048/.657, E. 89007/.097 Gongachora MHL Boro-fallow-T.amon 4.22 1.86 18.33 0.11 15.56 0.12 0.40 0.51 0.14 0.22 0.96 89.55 0.96 
166 do N. 25048/.864, E. 89007/.772 Gongachora MHL Boro-mustard-T.amon 5.51 1.66 14.34 0.09 25.67 0.11 0.65 1.5 0.21 0.34 1.69 135.17 2.38 
167 do N. 25048/.120, E. 89007/.591 Gongachora MHL Boro-fallow-T.amon 4.91 1.93 26.29 0.11 17.81 0.11 0.40 1.9 0.28 2 1.59 133.36 3.56 
168 do N. 25048/.418, E. 89007/.138 Gongachora MHL Boro-fallow-T.amon 5.03 1.93 14.34 0.10 12.19 0.12 0.15 1.39 0.25 0.12 0.74 95.27 0.84 
169 do N. 25048/.352, E. 89007/.568 Gongachora MHL Boro-fallow-T.amon 5.16 2.00 26.29 0.11 17.81 0.14 0.15 16 0.28 0.11 1.21 112.2 2.42 
170 do N. 25048/.113, E. 89007/.679 Gongachora MHL Boro-fallow-T.amon 5.34 1.93 14.34 0.12 15.56 0.12 0.40 1.67 0.31 1.9 0.18 60.27 1.37 
171 do N. 25048/.908, E. 89007/.340 Pirgacha MHL Boro-Mustard-T.amon 4.81 2.00 30.28 0.11 17.81 0.11 0.65 0.78 0.25 0.24 1.64 115.66 2.83 
172 do N. 25048/.165, E. 89008/.107 Pirgacha MHL Boro-fallow-T.amon 5 1.80 26.29 0.11 13.31 0.17 0.40 1.68 0.34 1.93 1.75 117.17 1.45 
173 do N. 25048/.193, E. 89007/.051 Pirgacha MHL Boro-Mustard-T.amon 5.34 2.00 26.29 0.12 20.06 0.14 0.15 1.53 0.07 0.1 1.59 133.17 1.85 
174 do N. 25048/.165, E. 89008/.170 Pirgacha MHL Boro-fallow-T.amon 5.13 1.86 22.31 0.10 16.69 0.16 0.40 0.36 0.19 2 1.47 99.21 2.14 
175 do N. 25048/.349, E. 89007/.283 Pirgacha MHL Boro-fallow-T.amon 4.67 1.86 18.33 0.12 18.37 0.15 0.15 1.23 0.32 0.13 1.65 165.39 3.81 
176 do N. 25048/.380, E. 89007/.209 Pirgacha MHL Boro-mustard-T.amon 5.56 2.00 26.29 0.11 13.88 0.14 0.40 0.59 0.14 0.29 1.2 178.95 6.12 
177 do N. 25048/.538, E. 89007/.152 Pirgacha MHL Boro-fallow-T.amon 5.02 1.86 18.33 0.10 13.88 0.11 0.65 1.05 0.24 1.7 1.5 125.74 2.46 
178 do N. 25048/.277, E. 89008/.188 Pirgacha MHL Boro-fallow-T.amon 4.36 1.73 14.34 0.12 18.37 0.12 0.40 1.96 0.33 0.34 1.16 126.03 1.81 
179 do N. 25048/.527, E. 89007/.189 Pirgacha MHL Boro-fallow-T.amon 5.12 2.06 38.25 0.10 12.19 0.13 0.15 2.26 0.39 2.68 1.19 91.81 1.37 
180 do N. 25048/.184, E. 89008/.175 Pirgacha MHL Boro-mustard-T.amon 4.43 2.00 46.22 0.11 13.88 0.14 0.40 1.5 0.26 0.2 2.07 110.85 1.53 
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Photographic presentation 1st experiment 
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Photographic presentation 2nd  experiment 
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Photographic presentation 3rd  experiment 

  

  

  



60  

Photographic presentation Project monitoring 
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         12. Research highlight (title, background, objectives, methodology, key findings, and     
key words):    

 

B.Implementation Status 

1. Procurement (Component wise): 
 

Description of equipment 
and capital items 

PP Target Achievement Remarks 
Physical 

(No.) 
Financial 

(Tk.) 
Physical 

(No.) 
Financial 

(Tk.) 
 

(a) Office equipment  1  100%  1  100%  

(b) Lab &field equipment  7  100%  7  100%  
(c) Other capital items - - - -  

2. Establishment/renovation facilities: 
 

Description of 
facilities 

Newly established Upgraded/refurbished Remarks 
PP Target Achievement PP Target Achievement 

      
      
      
      

3. Training/study tour/ seminar/workshop/conference organized: N/A 
 

Description Number of participant Duration (Days/weeks/ 
months) Remarks Male Female Total 

(a) Training  M - 1  1 Days   
(b) Workshop      

(c) Others (if any)      

C.Financial and physical progress (Combined & Component wise) 
Fie in TI 

Items of 
expenditure/activities 

Total 
approved 
budget 

Fund 
received 

Actual 
ezpenditure 

Balance/ 
unspent 

Physical 
progress 

(%) 

Reasons 
for 

deviation 
a. Contractual staff salary 1492840 1377792 1378673 -881 100 1492840 
b. Field research/lab 
expenses and supplies 

2295000 2118133 2281550 -163417 
93 

2295000 

c. Operating expenses 640000 590678 430780 159898 137 640000 
d. Vehicle hire and fuel, oil 
& maintenance 

550000 507614 
537918 -30304 94 

550000 

e. 
Training/workshop/seminar 
etc. 

0 0 

0 0 0 

0 

f. Publications and printing 65000 59991 0 59991 0 65000 
g. Miscellaneous 125000 115367 123876 -8509 93 125000 
h. Capital expenses 1370000 1370000 1365450 4550 100 1370000 

Total 6537840 6139574 6118247 21327 100 6537840 
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D. Achievement of Sub-project by objectives (Tangible form): 
Technology generated/developed 

 
General/specific 
objectives of the 
sub-project 

Major technical 
activities performed in 

respect of the set 
objectives 

Output(i.e. product 
obtained, visible, 

measurable) 

Outcome(short 
term effect of 
the research) 

 i)  To delineate the 
present status of macro- 
and micro-nutrients in  
non-calcareous, 
piedmont and terrace 
soils (AEZs 1, 3, 9) 

i. 180 soil samples were 
collected from AEZs 1,3 
and 9 
 
ii. Chemical analysis of the 
collected soil samples were 
completed 
 

Data base of current status 
of different nutrients plus 
basic soil properties 
(texture, pH & OM) were 
developed. 

i. Formulation of 
appropriate 
fertilizer 
recommendation 
for different crops 
and soils were 
recommended 
ii. Cost effective 
crop production 
would be 
achieved. 
 

 ii)To determine critical 
limit of Mg and S for 
different soils and crops 
(wheat and mustard) 
 

i. Pot culture experiment 
were  conducted with 
different nutrients (viz. Mg, 
B & S) and crops (wheat 
and mustard)  
ii. Plant analysis 
iii. Determination of critical 
limit 

Critical limits of different 
nutrients (that are 
deficient in Bangladesh) 
for different crops and 
soils were determined  

iii)  To validate the C. L. 
results from pot 
experiments by some 
field experiments 
 

i. Field experiments 
established as per protocol 
ii. Data Collection has been 
continued 
 

Fertilizer effect on crops 
and soil would be 
achieved. 
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E: Information/knowledge generated/policy generated 
 

General/specific 
objectives of
 the sub-
project 

Major technical activities 
performed in respect of the 
set objectives 

Output Outcome (short 
term effect of 
the research) 

 i)  To delineate the 
present status of 
macro- and micro-
nutrients in  non-
calcareous, 
piedmont and 
terrace soils (AEZs 
1, 3, 9) 

i. 180 soil samples were 
collected from AEZs 1,3 
and 9 
 
ii. Chemical analysis of 
the collected soil samples 
were completed 
 

Data base of current 
status of different 
nutrients plus basic 
soil properties 
(texture, pH & OM) 
were developed. 

ii. Formulat
ion of 
appropri
ate 
fertilizer 
recomme
ndation 
for 
different 
crops 
and soils 
were 
recomme
nded 

ii. Cost effective 
crop production 
would be 
achieved. 
 

 ii)To determine 
critical limit of Mg 
and S for different 
soils and crops 
(wheat and 
mustard) 
 

ii. Pot culture 
experiment were  
conducted with 
different nutrients 
(viz. Mg, B & S) 
and crops (wheat 
and mustard)  

ii. Plant analysis 
iii. Determination of 
critical limit 

Critical limits of 
different nutrients 
(that are deficient in 
Bangladesh) for 
different crops and 
soils were determined  

iii)  To validate the 
C. L. results from 
pot experiments by 
some field 
experiments 
 

ii. Field experiments 
established as per 
protocol 

ii. Data Collection has 
been continued 
 

Fertilizer effect on 
crops and soil would 
be achieved. 
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F. Materials Development/Publication made under the Sub-project: 
 

 
Publication 

Number of publication Remarks (e.g. paper title, 
name of journal, 

conference name, etc.) 
Under 

preparation 
Completed and 

published 
Technology bulletin/ 
booklet/leaflet/flyer 
etc. 

   

Journal publication  Yesmin,R.;Hossain,M.; 
Kibria, M.G.; Jahiruddin, 
M.; Solaiman, Z.M.; 
Bokhtiar, S.M.; Hossain, 
M.B.; Satter, M.A.; 
Abedin, M.A. Evaluation 
of Critical Limit of 
Sulphur in Soils for Wheat 
(Triticum aestivum L.) and 
Mustard (Brassica napus 
L.). Sustainability 2021, 
13, 8325. 
https://doi.org/10.3390/su1
3158325 

Title: Critical limit refinement of 
sulphur in soil for wheat 
(Triticum aestivum L.) and 
mustard (Brassica napus L.) in 
Bangladesh 
 
Author: Rubina Yesmin, Mahmud 
Hossain, Mohammad Golam Kibria, 
M Jahiruddin, S M Bokhtiar, Md. 
Baktear Hossain, Md. Abdus Satter, 
Zakaria M. Solaiman and Md 
Anwarul Abedin* 
 
Journal: Sustainability  
 

Video clip/TV 
program 

 Video-clip 
https://we.tl/t-
fSoS04qRLM 
 
TV Program 
https://www.facebook.
com/JamunaTelevisio
n/posts/388178507525
0658  

 

News Paper/Popular 
Article 

 News 
https://m.somoynews.t
v/pages/details/26464
6?fbclid=IwAR0AVF
hOVpX1BDOJoPJGZ
EqGe_H7vIid_SP23o
5N1yYNkjwRR5pIIos
pIKI  

 

Other publications, if 
any 

   

G. Description of generated Technology/knowledge/policy: N/A 
 

i. Technology Fact Sheet (title, introduction, description, suitable location/ecosystem, 
benefits, name and contact address of author) 

ii. Effectiveness in Policy Support (if applicable) 
 

H. Technology/Knowledge generation/Policy Support (as applied): N/A 

i. Immediate impact on generated technology (commodity & non-commodity) 
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ii. Generation of new knowledge that help in developing more technology in future 

iii. Technology transferred that help increased agricultural productivity and farmers’ 
income 

iv. Policy Support 
 

I. Information regarding Desk and Field Monitoring 
 

i. Desk   Monitoring   [description   &   output  of  consultation meeting, monitoring 
workshops/seminars etc.): N/A 

 
ii. Field Monitoring (date& no. of visit, name and addresses of team visit and output): 
 

Sl. No. Date of visit Name Output 
1 17.02.19 Mia Syed Hasan Guidelines of implementation 
2 21.03.19  Guidelines of implementation 

 
 

iii. Weather data, flood/salinity/drought level (if applicable) and natural calamities: N/A 
 
 

J. Sub-project auditing (covers all types of audit performed) 
 

Types of 
audit 

Major observation/ 
issues/ objections 

raised; if any 

Amount 
of Audit 

(Tk.) 

Status at the sub-project 
end 

Remarks 

 FAFAD   No Major Objections    4944780  February 2021   

     
     

K. Lessons Learned: 
 
 

Experienced about updating critical limit (CL) of different nutrients for soils and crops for using in   
fertilizer recommendation 

 
 

L. Challenges (if any): N/A 
 

M. Suggestions for future planning (if anv):  
 
 
 
 

Signature of the Coordinator 
Date ............................... 

 
Seal 

Counter signature of the Head of the 
organization/authorized representative 
Date ... . . . ... ... . . . . . . . .. . . . . .. ..... 
Seal 
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