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INTRODUCTION

Legumes (Fabaceae/Leguminosae) are considered the second most important human food crops, just
after the cereals (Gramineae). However, legume seeds constitute an essential part of the human diet as they
are excellent sources of proteins, bioactive compounds, minerals, and vitamins, in comparison with cereals,
and are referred to as “the poor man’s meat” (Hall et. al. 2017; Sing et. al. 2017). Mungbean (Vigna radiata L.)
is one of the important pulse crops of Bangladesh, as it is an excellent source of easily digestible protein
(Kaul, 1982). It belongs to the family Leguminosae. It holds the 3 position in protein content and 4" in both
acreage and production in Bangladesh (Sarkar et al., 2012). In Bangladesh, daily consumption of pulses is
only 14.30 g capita’ day? (BBS, 2010), while World Health Organization (WHO) suggested 45g capita” day!
for a balanced diet. Mungbean is a rich source of vegetable protein. It is considered as poor man’s meat
containing almost triple amount of protein as compared to rice. It contains 25% protein,1-3% fat, 50.4%
carbohydrates, 3.5-4.5% fibers and 4.5- 5.5% ash, while calcium and phosphorus are 132 and 367 mg per
100 grams of seed, respectively (Frauque et al., 2000). Hence, on the nutritional point of view, mungbean is
the best of all other pulses (Khan, 1981). Besides being a rich source of protein, it maintains soil fertility
through biological nitrogen fixation in soil and thus plays a vital role in sustainable agriculture (Kannaiyan,
1999). Mungbean fixes 63-342 kg N ha! per season in soil by biological nitrogen fixation (Kannaiyan, 1999).
Fertilizer is one of the most important factors that affect crop production. Fertilizer recommendation for soils
and crops is a dynamic process and the management of fertilizers is one of the important factors that greatly
affect the growth, development and yield of mungbean. Calcium (a macronutrient) is part of every plant cell.
Much of the Ca in plants is part of the cell walls in a compound called calcium pectate. Without adequate Ca,
cell walls would collapse and plants would not remain upright. Calcium is not mobile in plants. It does not
easily move from old leaves to young leaves. Deficiency symptoms for Ca are rare in agriculture (Rehm,
1994). Calcium also has a positive effect on soil properties. This nutrient improves soil structure thereby
increasing water penetration, and providing a more favorable soil environment for growth of plant roots and
soil microorganisms (McLean et al., 1983). The soils of different parts of Bangladesh are more or less
deficient in zinc and molybdenum as well as nitrogen fixing bacteria (Rhizobium sp.) which causes poor yield
of mungbean. However, there is a great possibility to increase its production by cultivating HYV with balanced
fertilization including micronutrient.

Micronutrients play an important role in increasing yield of pulses and oilseed legumes through their
effects on the plant itself and on the nitrogen fixing symbiotic process. Deficiencies of these nutrients have
been very pronounced under multiple cropping systems due to excess removal by HYV of crops and hence
their exogenous supplies are urgently required. The Zinc (Zn) essentially is being employed in functional and
structural component of several enzymes, such as carbonic anhydrase, alcohol dehydrase, alkaline
phosphatase, phospholipase, carboxypeptidase (Coleman, 1991) and RNA polymerase (Romheld and
Marschner, 1991). Further, plants emerging from seeds with lower Zn could be highly sensitive to biotic and
abiotic stresses (Obata et al., 1999). Zn enriched seeds performs better with respect to seed germination,
seedling growth and yield of crops (Cakmak et al., 1996). Considering the above facts this study has been
undertaken to investigate the response of mungbean to different level of macro and micronutrient.
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MATERIALS AND METHODOLOGY

The experiment was conducted in the experimental field of Department of Agricultural Botany, SAU during
Kharif | season, 2024.

Plant materials: For the current investigation, the mungbean variety BARI Mug 6 was used. The plant attains
a height of 55-65 cm, the leaves look light green and its life duration is about 75-80 days. Seeds are larger
than local variety and light brown-yellow in color. Seed contains 20-25% protein. 1000seed weight is 35-40g.
Under proper management practices it may give 1.6-2.0 t ha! seed yield.

Plan of action: The Bangladesh Agricultural Research Institute (BARI), located in Joydevpur, Gazipur,
provided the seeds for BARI mug 6. In 2003, BARI released this variety also known as BARI Mug 6 for
general cultivation following multilocation trials.

Experimental site: The experiment was conducted at Sher-e-Bangla Agricultural University farm, Dhaka,
Bangladesh.

Soil and climate: The soil of the experimental field belongs to the Joydebpur series of shallow red terrace
loamy soil and the experiment was under sub-tropical zone.

Experimental design and layout: The experiment was laid out in Randomized Complete Block Design
(RCBD) with three replications. The layout of the experiment was prepared for distributing the combination of
doses of Zinc (zZn) and Calcium (Ca). The 12 treatment combinations of the experiment were assigned at
random into 36 plots. The size of each unit plot 3.0 mx 3.0 m. The distance between blocks and plots were
1.0 m and 0.5 m respectively.

Treatments: There will be two factors in this experiment as follows-

Factor A: Calcium (Ca) Factor B: Zinc (Zn)
1. Cai1= 0 ppm 1. Zni= 0 kg ha?
2. Caz=50 ppm 2. Zn2= 1.5 kg ha?
3. Caz=75 ppm 3. Zn3= 3 kg hat

4. Cas = 100 ppm
*Ca = Calcium, Zn = Zinc
Treatment combinations: (3x4) =12

Zni1Cazi, ZniCaz, Zn1Cas, Zn1Cas, Zn2Casi, Zn2Caz, Zn2Casz, Zn2Cas, ZnsCai, ZnzCaz, ZnzCas, ZnsCaa.
Zinc and calcium were applied as zinc sulphate (ZnS0O4.7H20) and gypsum (CaS04.2H20) respectively. Zinc
sulphate contains 23%Zn and gypsum contains 33% Ca.

Fertilization: The fertilizer N, P and K were applied @ 20.7 kg N/ha, 48 kg P20s/ha, 34.8 kg K2O/ha in the
form of urea, TSP and MOP respectively during final land preparation as basal dose. Zn was applied in the
form of ZnSO47H20 as per treatment during final land preparation. Ca was applied in the form
0fCaS0a4.2H20 as per treatment at 30DAS and 45 DAS through foliar spray.

Preparation of the main field and seed sowing: The plot selected for the experiment was opened in the first
week of March, 2024 with a power tiller and was exposed to the sun for a week, after, which the land was
harrowed, ploughed and cross-ploughed several times followed by laddering to obtain a good tilth. Weeds and
stubble were removed and finally obtained a desirable tilth of soil for sowing. Seeds are sown on 15 March
2024.
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Intercultural Operation: After establishment of seedlings, various intercultural operations were accomplished
for better growth and development of the mungbean. Over-head irrigation was provided with a watering can to
the plots once immediately after germination in every alternate day in the evening. Further irrigation was done
when needed. Stagnant water was effectively drained out at the time of heavy rains. Several weedings were
done to keep the plots free from weeds, which ultimately ensured better growth and development. First
weeding was done at 20 days after sowing (DAS), 2™ and 3 weeding was done at 35 and 50 DAS,
respectively. At early stage of growth few hairy caterpillar and virus vectors (jassid) attacked the young plants
and at later stage of growth pod borer attacked the plant. Hairy caterpillar and pod borer were successfully
controlled by the application of Diazinon 50 EC and Ripcord @ 1 L ha! on the time of 50% pod formation
stage.

Harvesting, threshing and cleaning: The crop was harvested at full maturity from 3 May, 2024. Harvesting
was done manually from each plot. The harvested crop of each plot was bundled separately, properly tagged
and brought to threshing floor. Enough care was taken for harvesting, threshing and also cleaning of
mungbean seed. Fresh weight of seed and stover were recorded plot wise. The grains were cleaned and
finally the weight was adjusted to a moisture content of 12%. The stover was sun dried and the yields of seed
and stover plot? were recorded and converted to kg hal.

Data collection and recording: Ten plants were chosen at random from each unit plot to record data on crop
parameters, and yield was calculated plot by plot. During the study, the following parameters were recorded:

Plant height (cm): The height of plant was recorded in centimeter (cm) at different days after sowing of crop
duration. Data were recorded as the average of 10 plants selected at random from the inner rows of each plot.
The height was measured from the ground level to the tip of the leaves.

Leaf area index: Leaf area index was determined by counting number of leaves/plant, leaf length and breadth
& then multiplying leaf area per m2. The leaf area index (LAI) was worked out by using the following formula.
Total leaf area m-2

Ground area (1 m?)

Dry weight plant? (g): Five sample plants in each plot were selected at random in the sample rows outside
the central 1 m2 of effective harvesting area and cut close to the ground surface at different days of crop
duration. They were first air dried for one hour, then oven dried at 80(x5) °C till a constant weight was
attained. Mean dry weight was expressed as per plant basis.

Chlorophyll content (mg g™): The leaves of the mungbean plants were extracted with 80% acetone. The
leaf extract was centrifuged and the supernatant was collected.Chlorophyll content was estimated using the
method described by Witham et al. (1986). The absorbance of the supernatant was recorded at 645 and 663
nm for chlorophyll ‘a’ and ‘b’ contents respectively. Theamount of chlorophylls was expressed as ug g fresh
weight.

Days to first flowering: Days to 1%t flowering was measured from the date of sowing when 1st of the
mungbean plants flowered.
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Number of flowers plantt: Number of flowers plant? was calculated from pre-selected 10 plants at a
certain duration from 15t flowering to harvest an mean was calculated per plant basis.

Days to 100% maturity: Days to 100% maturity was measured from the date of sowing when at least 90% of
the mungbean pods was matured. It was measured at harvest from pre-selected 10 plants from each plot.

Number of nodules plant': Number of nodules plant? was collected from pre-selected uprooted 10 plants at
harvest. Number of total nodules of ten plants from each plot was noted and the mean number was expressed
per plant basis.

Number of pods plant™: Number of total pods of 10 plants from each plot was noted and the mean number
was expressed per plant basis.

Number of seeds plant™: Number of total seeds of ten plants from each plot was noted and the mean
number was expressed per plant basis.

Number of fertile seeds plant: Number of fertile seeds of ten plants from each plot was noted and the
mean number was expressed per plant basis.

Pod length (cm): Length of 10 pods of 10 selected plants from each plot was noted and the mean
number was expressed per pod basis.

Weight of 1000 seeds (g): One thousand cleaned and dried seeds were counted randomly form 1m?Z
area and weight by using a digital electric balance and the weight was expressed in gram.

Weight of seeds plant? (g): Seeds weight of ten plants from each plot was noted and the mean weight
was expressed per plant basis.

Seed yield (kg ha?): The plants of the central 1.0 m2 from the plot were harvested for taking grain yield.
The grains were threshed from the plants, cleaned, dried and then weighed. The yield of grain in kg plot-t
was adjusted at 12% moisture content of grain and then it was converted to t ha.

Stover yield (kg ha?): The stover of the harvested crop in each plot was sun dried to a constant weight.
Then the stovers were weighted and thus the stover yield plot! was determined. The yield of stover in kg
plot was converted to kg hat.

Biological yield (kg ha'): Grain yield and stover yield together were regarded as biological yield. The
biological yield was calculated with the following formula:
Biological yield = Grain yield + Stover yield.

Harvest index (%): Harvest index was calculated from the ratio of grain yield to biological yield and
expressed in percentage. It was calculated by using the following formula.
Seed yield
H U ) i x 100

Biological yield (Seed yield + Stover yield)
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Statistical Analysis

The data obtained for different characters were statistically analyzed to observe the significant difference
among the treatment by using the MSTAT-C computer package program. The mean values of all the
characters were calculated and analysis of variance was performed. The significance of the difference among
the treatments means was estimated by the Least Significant Deferent Test (LSD) at 5% level of probability
(Gomez and Gomez, 1984).

RESULTS AND DISCUSSION

Plant height: Significant variation was found on plant height of mungbean influenced by combined effect of Zn
and Ca at all growth stages (Table 1). It seems from the results that combination of ZnzCas showed the highest
plant height at 25, 40 DAS and at harvest, respectively which was statistically identical with ZnzCaz and
statistically similar with Zn.Cas and ZnzCas at harvest. The lowest plant height at 25, 40 DAS and at harvest,
respectively was obtained from the treatment combination of ZniCa: which was immediate lower than the
treatment combination of Zn:1Caaz.

Table 1. Effect of Zn and Ca on plant height

Plant height (cm)
Treatment 25 DAS 40 DAS At harvest
ZnCa 28.36 g 52.02 e 57.76 g
Zn:Cao 28.49 f 57.16 d 60.49 f
Zn:Cas 30.36 de 58.59 cd 63.29 d
ZniCaq 30.39 de 59.19 ¢ 63.52d
Zn:Caa 28.76 ef 58.02 cd 61.62
Zn:Cao 30.59 d 59.21¢ 64.06 cd
Zn:Cas 31.06 cd 61.56 b 65.19 ab
Zn,Cas 32.52 be 62.16 b 65.66 ab
ZnsCau 29.79 def 58.66 cd 62.06 e
ZnsCaz 30.92d 61.46 b 64.76 bc
ZnsCas 32.79b 63.29 ab 65.92 a
ZnsCas 34.36a 64.86 a 66.29 a
LSDo 05 0.506 0.776 0.032
CV (%) 7.267 9.521 10.313

In a column figures having similar letter(s) do not differ significantly whereas figures with dissimilar letter(s) differ significantly.
Zn;= 0 kg Zn hal, Zn,= 1.5 kg Zn hal, Zn;= 3 kg Zn ha, Ca;= 0 ppm Ca, Ca,= 50 ppm Ca, Caz= 75 ppm Ca, Cas= 100 ppm
Ca

Leaf area index: Leaf area index of mungbean was found significant due to different treatment combination of
Zn and Ca (Table 2). Results revealed that the highest leaf area index at 25, 40 DAS and at harvest,
respectively was obtained from the treatment combination of ZnsCas followed by Zn2Cas. The lowest leaf area
index at 25, 40 DAS and at harvest, respectively was obtained from the treatment combination of ZniCa: that
was immediately lower than ZniCa:z but significantly different.

164
Res. Agric. Livest. Fish. Vol. 11, No. 2, August 2024: 159-171.



Parvin Akter Bithy Effect of macro and micronutrients on mungean

Table 2. Effect of Zn and Ca on leaf area index

Treatment Leaf area index
25 DAS 40 DAS At harvest

ZmCau 166e 6.39d 10.32f
ZniCaz 2.79d 7.06 bc 1192 e
ZniCas 3.12c 7.12 bc 12.79c¢c
ZniCas 2.69d 6.79 c 12.32d
Zn2Caa 3.22¢c 7.19 bc 12.86 ¢
Zn2Caz 3.36 bc 7.36b 12.92c
Znz2Cas 3.96a 8.06 a 13.56 b
Zn2Cau 3.56b 742b 13.09c
ZnsCai 3.32 bc 7.22 bc 12.89 ¢
ZnsCaz 3.39 be 7.39b 13.00 ¢
Zn3Cas 3.89a 742b 13.09c¢
Zn3Cas 4.00 a 8.12a 14.00 a
LSDg.05 0.306 0.390 0.342
CV (%) 2.752 5.213 5.523

In a column figures having similar letter(s) do not differ significantly whereas figures with dissimilar letter(s) differ significantly.
Zn;= 0kg Zn hal, Zn,= 1.5 kg Zn ha, Zn;= 3 kg Zn ha?, Ca;= 0 ppm Ca, Ca,= 50 ppm Ca, Caz= 75 ppm Ca, Ca,= 100 ppm Ca

Table 3. Effect of Zn and Ca on dry weight plant?®

Treatment Dry weight plant? (g)

25 DAS 40 DAS At harvest
Zni1Cau 4.79 h 10.47i 16.66 i
ZniCaz 4.96 h 12.46 h 18.73 gh
ZniCas 5.09 gh 13.17 g 19.47 g
ZniCaa 4.90 h 1191 h 18.18 h
Zn2Cau 5.32 fg 13.711g 19.87 ef
Zn:Caz 5.87 de 14.31 ef 20.61le
Zn2Cas 7.61a 16.84 a 24.70 a
ZnzCaa 7.03b 16.17 b 23.35b
ZnsCax 5.61 ef 14.06 f 20.35 ef
ZnsCaz 6.41c 1542 cd 2221cd
ZnsCas 6.77b 15.75 bc 22.73 bc
ZnsCaa 6.14 cd 14.87 de 21.57d
LSDo.05 0.329 0.515 0.832
CV (%) 3.726 7.234 7.149

In a column figures having similar letter(s) do not differ significantly whereas figures with dissimilar letter(s) differ significantly.
Zn;= 0 kg Zn ha?, Zn,= 1.5 kg Zn ha't, Zns= 3 kg Zn ha, Ca;= 0 ppm Ca, Ca,= 50 ppm Ca, Cas= 75 ppm Ca, Cas= 100 ppm Ca
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Dry weight plant™: Combined effect of Zn and Ca had significant effect on dry weight plant? at different
growth stages of mungbean (Table 3). It was found that the highest dry weight plant! at 25, 40 DAS and at
harvest, respectively was obtained from the treatment combination of Zn.Cas followed by Zn>Cas and
ZnzCas. The lowest dry weight plant? at 25, 40 DAS and at harvest, respectively was obtained from the
treatment combination of ZniCa: which was nearest to the treatment combinations of ZniCas but
significantly different to each other.

Chlorophyll content: Treatment combination of Zn and Ca showed significant variation on chlorophyll
content of mungbean recorded at 45 DAS (Table 4). Results signified that the highest chlorophyll-a and
chlorophyll-b content of leaves were obtained from the treatment combination of ZnsCas which was
statistically identical with ZnsCas. The lowest chlorophyll-a and chlorophyll-b content was obtained from the
treatment combination of ZniCai which was statistically identical with ZniCaz in terms of chlorophyll-a.
Regarding total chlorophyll content of leaves the highest was also obtained from the treatment combination of
Zn3Caz which was statistically identical with Zns3Cas and closely followed by Zn.Cas. The lowest total
chlorophyll content of leaves was obtained from the treatment combination of Zni1Ca: which was statistically
identical withZni1Ca..

Table 4. Effect of Zn and Ca on Chlorophyll content

Treatment Chlorophyll (Chl) content at 45 DAS (ug g%)

Chl-a Chl-b Total
ZmCau 0.310¢ 0.382¢g 0.792 g
ZniCaz 0.336¢g 0.422 f 0.858 g
ZniCas 0.360 fg 0.580 de 1.130e
ZmCaa 0.636 c 0.821c 1.557c
Zn2Cax 0.420 f 0.500 e 1.120 ef
Zn2Caz 0.552d 0.678 ¢ 1.330d
Zn2Cas 0.856 b 1.126 b 2.142 ab
Zn2Cas 0.720b 1.030 b 1.860 bc
ZnsCa 0.465 ef 0.655 cd 1.320d
Zns3Caz 0.621 cd 0.760 c 1.581 cd
ZnsCas 1.03a 132a 2.480 a
ZnsCaas 101a 1.29a 2.369 a
LSDg.05 0.106 0.230 0.251
CV (%) 2.203 2.456 3.049

In a column figures having similar letter(s) do not differ significantly whereas figures with dissimilar letter(s) differ significantly.
Zn;=0 kg Zn ha, Zn,= 1.5 kg Zn ha, Zns= 3 kg Zn ha, Ca;= 0 ppm Ca, Ca,= 50 ppm Ca, Caz= 75 ppm Ca, Cas= 100 ppm Ca

Days to first flowering: Treatment combination of Zn and Ca showed significant variation on days to 1st
flowering of mungbean (Table 5). Results indicated that the highest days to first flowering was obtained from
the treatment combination of ZnsCau followed by ZnsCas. The lowest days to first flowering was obtained from
the treatment combination of ZniCau followed by Zn:Cas and ZnsCau.
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Number of flowers plant?: Significant variation was observed on number of flowers plant? influenced by
combined effect of Zn and Ca (Table 5). Results showed that the highest number of flowers plantl was
obtained from the treatment combination of ZnsCaus followed by Zn>Cas. The lowest number of flowers plant?
was obtained from the treatment combination of ZniCa: which was statistically similar with Zni1Cao.

Days to 100% maturity: Days to 100% maturity of mungbean at harvest was found Significant due to
different treatment combination of Zn and Ca (Table 5). The highest days to 100% maturity was obtained
from the treatment combination of ZnsCas which was statistically identical with Zn.Cas and which was
statistically similar with ZnsCas. The lowest days to 100% maturity was obtained from the treatment
combination of ZniCa: which was immediate lower than ZniCaz, ZniCas and ZniCas but significantly
different.

Number of nodules plant!: Treatment combination of Zn and Ca showed significant variation on number of
nodules plant! of mungbean (Table 5). The highest number of nodules plant! was obtained from the
treatment combination of ZnsCas which was statistically similar with ZnsCasz. The lowest number of nodules
plant? was obtained from the treatment combination of ZniCa: which was nearest to ZniCaz but significantly
different.

Table 5. Effect of Zn and Ca on Yield contributing parameters

Yield contributing parameters
Treatment Days to first Number of Days to 100% Number of
flowering flowers plant? maturity nodules plant?
ZniCax 34.00 e 17.50¢g 50.39 h 10.32i
ZniCaz 35.32 C 18.33 fg 51.29 g 14.00 h
ZniCas 36.00 b 19.80 ef 51.59¢ 18.32 ¢
Zn1Cas 34.66 d 19.66 ef 51.19¢g 21.00f
ZnCaa 35.00 cd 20.64 de 53.00f 20.66 f
Zn2Caz 35.32¢c 21.79d 53.79 de 24.00d
Zn2Cas 36.00b 26.07 b 54.19 cd 27.00c
Zn2Caq 36.00b 19.46 ef 55.09 a 28.32b
ZnsCaa 34.66 d 2421 c 53.39 ef 22.66 e
ZnzCaz 36.00b 19.32 ef 54.59 bc 28.00b
ZnsCas 36.32b 1994 e 55.00 ab 28.66 ab
ZnsCaas 39.00 a 29.00 a 55.29 a 29.32a
LSD0o.05 0.351 1.246 0.343 0.834
CV (%) 9.265 7.181 8.442 10.308

In a column figures having similar letter(s) do not differ significantly whereas figures with dissimilar letter(s) differ significantly.
Zn;=0 kg Zn ha, Zn,= 1.5 kg Zn ha, Zns= 3 kg Zn ha’, Ca;= 0 ppm Ca, Ca,= 50 ppm Ca, Caz= 75 ppm Ca, Cas= 100 ppm Ca

Number of pods plant?: Significant variation was observed on number of pods plant?! influenced by
combined effect of Zn and Ca (Table 6). Results showed that the highest number of pods plant-! was obtained
from the treatment combination of Zn:Cas which was significantly different from all other treatment
combinations. The lowest number of pods plant? was obtained from the treatment combination of ZniCa:
which was statistically similar with ZnzCas.
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Number of seeds pod™: Number of seeds pod?! of mungbean at harvest was found Significant due to
different treatment combination of Zn and Ca (Table 6). Results indicated that the highest number of seeds
pod was obtained from the treatment combination of Zn2Cas which was statistically identical with Zn.Cas and
ZnsCas. The lowest number of seeds pod-! was obtained from the treatment combination of Zn:Ca: which was
nearest to Zni1Caz but significantly different.

Number of fertile seeds pod: Treatment combination of Zn and Ca showed significant variation on number
of fertile seeds pod of mungbean (Table 6). The highest number of fertile seeds pod-! was obtained from the
treatment combination of Zn.Cas which was significantly different from all other treatment combinations
followed by Zn»>Cas, Zn:Ca2 and ZnsCas. The lowest number of fertile seeds pod* was obtained from the
treatment combination of Zni1Cai which was statistically similar with Zni1Cao.

Pod length (cm): Significant variation was observed on pod length influenced by combined effect of Zn and
Ca (Table 6). Results verified that the highest pod length (cm) was obtained from the treatment combination of
Zn2Caz followed by Zn:Cas and ZniCas. The lowest pod length (cm) was obtained from the treatment
combination of ZnoCao which was statistically identical with ZniCaz, Zn1Cas, Zn2Cai and Zn2Ca..

1000 seed weight (g): Weight of 1000 seed of mungbean was found significant due to different treatment
combination of Zn and Ca (Table 6). Results signified that the highest weight of 1000 seed was obtained
from the treatment combination of Zn.Cas followed by Zn:Cas. The lowest weight of 1000 seed was
obtained from the treatment combination of ZniCai which was statistically similar with ZniCaa.

Weight of seeds plant? (g): Combined effect of Zn and Ca exposed significant variation on seed weight
plant! (Table 6). It was found that the highest weight of seeds plant! was obtained from the treatment
combination of Zn2Cas followed by ZniCaz and Zn2Caas. The lowest weight of seeds plant! was obtained from
the treatment combination of ZniCaa which was significantly different from all other treatment combinations.

Table 6. Effect of Zn and Ca on yield contributing parameters

Yield contributing parameters
Treatment Number of Number of Number of fertile Pod length 1000 seed Weight of seeds
pods plant? seeds pod? seeds pod? (cm) weight (g) plant? (g)

ZniCa 11.26 g 9.19e 7.25¢e 6.79 e 42529 5.36 e
Zni1Caz 2144 b 10.32 cd 7.74 de 6.82 e 43.19f 11.09b
ZniCas 13.72 e 10.59 b-d 7.93d 7.26 bc 43.32 ef 6.56d
Zni1Cas 16.87 d 10.26 d 7.26 e 6.90 e 42.82fg 7.82¢c
Zn2Caz 1359 e 10.66 bc 8.01d 6.84 e 43.49 ef 6.11 de
Zn2Caz 13.08 ef 10.79b 8.59 bc 6.89 e 44.39d 6.54d
Zn2Cas 23.24 a 11.86 a 10.00 a 7.80 a 46.49 a 12.69 a
ZnzCaa 18.71¢c 11.72a 9.00b 7.45b 4539 b 10.69 b
ZnsCaa 12.11fg 10.72b 8.25cd 6.87 e 43.96 de 5.91 de
Zns3Caz 13.53 e 11.00 b 8.78Db 7.16 cd 44.89 bc 7.01cd
ZnsCas 14.23 e 11.52a 9.09b 6.93 de 45.00 bc 7.77c
Zns3Cas 1354 e 10.86 b 8.72 bc 7.18 cd 44.66 c 6.88 cd
LSDQ.05 1.045 0.3592 0.4819 0.2454 0.6358 1.020

CV (%) 7.228 5.429 6.371 4.217 8.392 6.274

In a column figures having similar letter(s) do not differ significantly whereas figures with dissimilar letter(s) differ significantly.
Zn;= 0 kg Zn hat, Zn,= 1.5 kg Zn ha't, Zns= 3 kg Zn ha, Ca;= 0 ppm Ca, Ca,= 50 ppm Ca, Cas= 75 ppm Ca, Cas= 100 ppm Ca
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Seed yield (kg ha?): Combined effect of Zn and Ca designated significant variation on seed yield of
mungbean (Table 7). Results indicated that the highest seed yield was obtained from the treatment
combination of Zn>Cas followed by (second highest seed yield) the treatment combination of Zn>Cas. The
lowest seed yield was obtained from the treatment combination of Zn:Cai where second lowest seed yield
was from the treatment combination of ZniCaas. All the treatment combinations under the present study on
seed yield were significantly different to each other.

Stover yield (kg ha'): Combined effect of Zn and Ca demonstrated significant influence on stover yield of
mungbean (Table 7). It was observed that the highest stover yield was obtained from the treatment
combination of Zn2Cas followed by Zn.Cas4 where the lowest stover yield was obtained from the treatment
combination of Zn1Ca1 that was nearest to the treatment combination of Zni1Caa but significantly different.

Biological yield (kg ha): Significant difference was also recorded for the combined effect of Zn and Ca in
terms of biological yield of mungbean (Table 7). The highest biological yield was obtained from the treatment
combination of Zn:Cas followed by Zn:Cas. The lowest biological yield was obtained from the treatment
combination of Zni1Cai which was nearest to the treatment combination of ZniCaas but significantly different.

Harvest index (%): Combined effect of Zn and Ca recorded significant influence on harvest index of
mungbean (Table 7). Results indicated that the highest harvest index was obtained from the treatment
combination of Zn2Cas which was statistically similar with Zn-Cas. The lowest harvest index was obtained
from the treatment combination of Zni1Cai which was immediate lower than Zni1Caa but significantly different.

Table 7. Effect of Zn and Ca on yield parameters

Treatment Yield Parameter
Seed yield (kg Stover yield Biological yield Harvest index (%)

ha?) (kg ha) (kg hat)
ZniCa 757.20 | 1253.01 211001 37.78 h
ZniCaz 846.70 j 1325.0j 2272.0 ] 38.90fg
ZniCas 903.00 i 1365.01i 2367.0 i 39.62 ef
ZniCaua 808.40 k 1286.0 k 2194.0 k 38.59¢
ZnzCaa 932.00 h 1388.0 h 2420.0 h 39.95de
ZnzCaz 1039.00 f 1433.0f 2572.0 f 4161c
ZnzCas 1257.00 a 1566.0 a 2923.0a 43.87 a
ZnzCas 1219.00 b 1553.0 b 2872.0b 43.36 ab
ZnsCau 975.00 g 1403.0 g 2478.0 g 40.70d
ZnsCaz 1132.00d 1488.0d 2720.0d 42.69b
ZnzCas 1176.00 c 1529.0c 2805.0 c 42.93b
ZnsCaas 1080.00 e 1472.0e 2652.0e 41.88 ¢
LSDg.05 9.23 10.09 10.77 0.81
CV (%) 12.569 15.274 11.394 8.356

In a column figures having similar letter(s) do not differ significantly whereas figures with dissimilar letter(s) differ significantly.
Zn;= 0 kg Zn ha?t, Zn,= 1.5 kg Zn ha't, Zns= 3 kg Zn ha, Ca;= 0 ppm Ca, Ca,= 50 ppm Ca, Cas= 75 ppm Ca, Cas= 100 ppm Ca
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CONCLUSION

Based on the findings, it can be stated that the treatment Zn.Cas (1.5 kg ha! + 75 ppm) produced the
greatest results in the majority of yield and yield contributing parameters. In terms of mungbean growth,
treatments ZnzCas (3.0 kg ha' + 100 ppm) produced the highest results. As a result, this treatment (Zn2Cas
(1.5 kg ha'l + 75 ppm) can be considered the best of the treatments investigated during the crop period. For a
final recommendation, additional experiments including many other plant growth regulators, including the
currently examined factors, can be done in other sites throughout Bangladesh. According to the findings of
this study, the treatment Zn2Cas (1.5 kg ha* + 75 ppm) can be employed as a viable treatment for mungbean
production to increase mungbean yield.
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