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Abstract

The study was aimed at determining the effect of fertilizer element calcium and
Bradyrhizobium inoculation in improving the yield and quality of groundnut seed.
The experiment was conducted in 1997-78 and 1998-99 in the clay loam soil. The fer-
tilizing element calcium significantly affected all the yield attributes and quality up
to 150kg/ha and then decline. There was also an increasing trend in qualitative char-
acteristics like percentage of oil and protein content of groundnut with theincreasein
thelevel of calcium from 0-150 kg/ha. Bradyrhizobium fertilization affected the yield
significantly but most of the yield attributes was not affected significantly.

Introduction

Groundnut (Arachis hypogaea L.) is an
important warm-season oilseed crop and is
one of the most important oil producing
crops in Bangladesh and ranking second
position in area and production. Calciumisa
soil nutrient most likely to be deficient for
groundnut production in Bangladesh. A calci-
um deficiency results in lower yield and
reduces percentage of sound mature kernels.
A calcium deficiency results in lower yield
and reduces percentage of sound mature ker-
nels. A shortage of calcium has aso been
shown to decrease seed quality by inhibiting
plumule development.! Rhizobium inocula
tion is a cheaper and usually more effective
agronomic practice for ensuring adequate
nitrogen supply. Groundnut being a legumi-
nous crop, its yield can be increased by inoc

ulation with the strains of Rhizobium.? thus
the study was undertaken to find out the
effect of calcium and Bradyrhizobium inoc-
ulation on the yield and seed quality of
groundnut. The objectives of the study wasii.
To find out the effect of calcium under dif-
ferent level of Bradyrhizobium inoculation
on the growth and yield of groundnut. ii. To
see the effect of calcium and Bradyrhizobium
inoculation on seed quality.

Materials and Methods

The study was conducted with the groundnut
cultivar ‘ Jhingabadam’ known as ACC-12. It
is an erect and early bunch type spreading
variety. The life cycle of the crop was about
4-5 months and grown in char lands in rabi
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(winter) and kharif (summer) seasons of
Bangladesh. The pod usually contains three
seeds and sometimes even more. The yield of
the variety ranges from 1700 to 2250 kg/ha.
The experimental field was a piece of well-
drained high land with moderately even
topography. The soil type was clay loam in
texture having low organic matter, moderate-
ly slow permeability and deficient in nitro-
gen, phosphorous, potassium and calcium in
comparison with the standard nutrition sta-
tus. The soil was acidic in nature with pH
range between 59 to 6.1. The crop was
grown in rabi season. Calcium oxide (con-
tains 60 % calcium) was used for calcium
fertilization and BAU-700 was used as inoc-
ulant in the study. There were 5 (five) treat-
ments of calcium and 2 (two) treatments of
inoculation. The calcium treatments were
0,50,100,150 and 200kg/ha and the inocula
tion treatments were 0 and 50g/kg of seed.
Design of the experiment was Randomized
complete block design. The data was ana-
lyzed through a statistical computer pro-
gramme MSTAT-C. The number of replica-
tion 3 and plot size was 4m x 2.5m.

Plants were harvested from a 10 square meter
of each unit plot. The pods were separated
from plants. was cleaned, dried and weighed
separately. The pod weight was recorded in
kg/ha and adjusted at 12 % moisture content.
Five plants were taken from each plot to
measure the yield attributes. Plant height was
measured with meter scale of each plot from
ground level to top of main shoot and mean
height was expressed in cm and number of
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branches was recorded from each plot and
mean number was expressed as per unit
basis. In order to determine crude protein in
seeds Kjeldahl's digestion and ditillation
procedure was followed to determine total
nitrogen in seeds. The percentage of protein
in seed was calculated by multiplying the
nitrogen percentage with 6.25. Oil contents
of the seed was determined by the solvent
extraction method using petroleum ether by
Soxhlet apparatus.

Results and Discussions

The fertilizer element calcium significantly
influenced plant height in 1997-98 and 1998-
98 (Table I). In the first year the longest
plants were obtained from the treatment
150kg Ca/ha while the shortest plan from the
control plot. In the second year similar trend
was also showed by calcium. The result
might be due to the fact that calcium
enhances the growth of groundnut plants. In
the first year, plants without inoculation pro-
duced longer plants but in the second year,
inoculated plants produced longer plants,
though the difference between inocul ated and
non inoculated was found insignificant. The
result indicated the inoculation had little
effect on the growth of groundnut plants. The
result indicated that inoculation had little
effect on the growth of groundnut plants. The
interaction of calcium and Bradyrhizobium
fertilization was significant in 1997-98 but
insignificant in 1998-99 (Table 1). In both the
year, the longest plant was produced in the
treatment of 50kg Ca/hawith inoculation and
the shortest plant was produced in control.
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The result revealed that calcium as well as
inoculation showed better positive effect on
the growth of groundnut.

Calcium fertilization influenced the number
of branches per plant significantly in 1997-98
and 1998-99 (Table ). IN 1997-98, the high-
est number of branches was produced with

Table I.
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150 kg Calha treatment. Other doses of calci-
um produced identical number of branches
with the highest one. Control plot produced
significantly poorer number of branches per
plant compared to calcium treated plot. In
1998-99 similar trend also showed by the fer-
tilizer elements. The result indicated that
inoculation of groundnut with Rhizobium

Effect of calcium and Bradyrhizobium fertilization and their interaction on plant

height, number of branches / plant and number of mature pod / plant

Treatment/ Interaction| Plant height (cm) | Number of branches/ plant | Number of mature pod / plant
1997-98|1998-99| 1997-98 | 1998-99 1997-98 | 1998-99
Cadose (kg/ha)
Cay 45.65 42.73 4.75 3.72 12.20 11.40
Cas 46.23 47.97 5.30 3.92 13.10 12.35
Caygo 4913  49.77 5.40 4.82 15.23 15.47
Caysg 50.97 51.40 5.70 5.05 17.23 15.80
Caooo 4763 5050 5.50 4.27 13.33 14.27
LSD (0.05) 2.273 3.27 0.378 0.410 1.519 0.425
Inoculation (g/kg seed)
lo 48.05 47.52 5.26 4.09 13.69 12.59
Iso 4780 4943 5.40 461 14.92 1353
LSD (0.05) NS NS NS 0.579 2.148 0.603
Calcium x Inoculation
Cax g 43.77 41.67 4.63 3.53 11.73 11.07
Cago X | 4753  43.80 4.87 3.90 12.67 11.73
Caygo Xlg 45.13 46.87 533 343 13.20 12.13
Caysp Xl 4733 49.07 5.27 4.40 13.00 12.57
Caygo Xlg 48.33 47.40 5.20 453 14.53 15.87
Cay X lgg 4993 5213 5.60 5.10 15.93 15.07
Cagy X Isp 5347  53.07 5.80 4.87 16.33 16.40
Caygo X 5o 4847  49.73 5.60 5.23 18.13 15.20
Cayso Xlgg 49.53 48.60 533 4.10 12.67 14.47
Caggo X 5o 4573 5240 5.67 4.43 14.87 14.07
LSD (0.05) 3.214 NS NS NS 2.149 NS
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species encouraged branching and the varia-
tion in number of branching might be due to
climatic variation among the years.
Deshmukh et al. observed similar result.! The
interaction of calcium and Bradyrhi-zobium
fertilization was not significant in 1997-98
and 1998-99 (Table ). The result indicated
that fertilizer treatments failed to produce
distinctly different effects on number of
branch per plant.

Calcium had a positive effect on the number
of mature pod per plant and affected signifi-
cantly in 1997-98 and 1998-99 (Table I) The
highest number of mature pods/ plant was
obtained in the treatment of 150 kg Ca/hain
1997-98 and the other treatments varied sig-
nificantly. In 1998-99, the highest number of
mature pod/plant was obtained in the treat-
ment of 150 kg Ca/hathat produced identical
number with treatment 100 kg Ca/ha and

Table 1.
harvest index and 100 seed weight
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200 kg Ca/ha. The lowest number of mature
pod per plant was obtained in the treatment
of 0 kg Calha. The result revealed that calci-
um had encouraged the number of mature
pods. In both the year the effect of inocula
tion was significant on the number of mature
pods per plant (Table 1). The number of
mature pods/plant interacted significantly by
calcium and Bradyrhizobium in 1997-98 only
(Table I). In 1997-98, the highest number of
mature pods was produced with 100 kg Ca/ha
with inoculation and the lowest number of
matured pods per plant was produced in con-
trol. It might be due to better response of cal-
cium was attributed in the presence of
Bradyrhizobium inoculation.

Calcium had a significant effect on the
shelling percentage of groundnut in 1997-98
and 1998-99 (Table II). IN 1997-98, the
highest percentage of shelling was obtained

Effect of calcium and Bradyrhizobium fertilization and their interaction on % shelling,

Treatment/ Interaction % Selling

Harvest index 100 seed weight (g)

1997-98 | 1998-99

1997-98 | 1998-99 | 1997-98 | 1998-99

Cadose (kg/ha)

Cay 65.18 60.30 30.91 31.98 26.33 23.20
Casg 67.59 61.89 31.63 32.53 27.17 24.18
Caygo 70.00 63.39 35.29 36.99 29.75 28.08
Cayx 69.65 64.11 37.68 37.94 30.17 29.45
Caxgo 67.43 62.05 35.38 35.59 37.50 26.44
LSD (0.05) 1.306 0.979 1.336 1.387 0.932 1.552

Inoculation (g/kg seed)
lo 67.52 62.13 33.87 34.44 27.90 25.98
I5o 68.85 62.57 34.49 35.57 28.47 26.56
LSD (0.05) 1.766 NS NS 1.962 NS 2.195
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from the treatment of 100 kg Ca/ha and com-
parable percentage of shelling was also
obtained from 150 kg Calha and other treat-
ments produced significantly lower percent-
age of shelling in the same year. In 1998-99,
the trend was similar and the lowest percent-
age was produced in control. The result indi-
cated that calcium increased the weight of
seed. Theseresults arein full agreement with
Daset al.®

Bradyrhizobium inoculation affected the
shelling percentage of groundnut seed signif-
icantly in 1997-98 (Table I1). The inoculation
showed a gradual increase in shelling per-
centage in both years. The results indicated
that inoculation improved the weight of ker-
nel than the shell and are in full agreement
with Abu et al.* The interaction of calcium
and Bradyrhizobium was not significant in
1997-98 and 1998-99. Harvest index of the
crop was affected significantly by
calcium in 1997-98 and 1998-99 (Table II).
In 1997-98, the highest harvest index was
found in the treatment 150 kg Ca/ha and the
lowest was obtained in control, which
produced identical results with lower doses
of calcium (50 kg / ha). In 1998-99, 150 kg
Ca/ha produced the highest harvest index that
was at par with 100 kg Ca/ha and control.
The lower doses of calcium produced similar
results that were obtained in 1997-98. It may
be concluded from the two years result that
calcium has apositive effect on shell of fruits
and it increased the weight of kernels. The
results are in agreement with Velasquez and
Ramirez.> There was a positive effect of
Bradyrhizobium inoculation on the harvest
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index of groundnut. The interaction of calci-
um and Bradyrhizobium inoculation was not
significant in 1997-98 and 1998-99. In both
the year the higher harvest index was pro-
duced with the treatment 50 kg Ca/ha with
inoculation. The lower doses of calcium
without inoculation produced poorer harvest
index. The result showed that inoculation
increased the dry mass of the plants. Pulatova
et a. obtained similar result.®

100 seed weight of groundnut varied signifi-
cantly with calcium application (Table II).
The heaviest seed in 1979-98 was produced
with 150 kg Calha, which produced at per
weight with 100 kg Ca/h. Other treatments
produced significantly poorer weighed seed
and were identical with the control and the
lightest seed was obtained in control. In
1998-99, a similar result was also obtained
excepting that only 50 kg Ca/ha and control
produced identical results. The results indi-
cated that lime enhanced the seed weight are
in agreement with Das et al.> Bradyrhi-
zoloium inoculation had a positive effect on
100 seed weight but the difference between
inoculation and uninoculated one was not
significant. The results are in agreement with
Joshi et al.” The interaction of calcium and
Bradyrhizoloium inoculation was not signifi-
cant in 1997-98 and 1998-99.

Calcium had a distinct and significant effect
of theyield of groundnut (TableI1). In 1997-
98, the highest yield was obtained with the
treatment 150 kg Ca/ha and other treatments
produced significantly poorer yield but 50 kg
Calha and control produced identical yield.
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Table 111. Effect of calcium and Bradyrhizobium fertilization and their interaction on pod yield,
oil and protein percentage of groundnut

Treatment/ Interaction Pod yield (t/ha)

% Qil content % Protein content

1997-98 | 1998-99

1997-98 | 1998-99 | 1997-98 | 1998-99

Cadose (kg/ha)
Ca 1.538 1.533 49.94 50.15 22.14 22.35
Casy 1.565 1573 51.01 50.57 22.35 23.79
Caygo 1.688 1.690 51.37 51.35 23.64 24.72
Caysg 1.818 1.735 51.20 51.92 2391 25.20
Caxgo 1.650 1.653 51.28 51.02 23.62 22.99
LSD (0.05) 0.054 0.012 0.568 0.376 0.646 1.180
Inoculation (g/kg seed)

lo 1.63 1.62 50.86 50.89 23.03 23.73
Iso 1.68 1.66 51.07 51.11 23.24 23.89

LSD (0.05) 0.073 0.017 NS NS NS NS

In 1998-99, similar results were also
obtained and the highest yield was obtained
with 150 kg Ca/ha and other treatments
produced significantly poorer yield and the
lowest yield was obtained in control. The
results revealed that when calcium was
deficient application of calcium gave small
seed increase Gajanan et al. and Zhang and
Zao also obtained similar results.?®

Bradyrhizoboium inoculation showed a
significant effect on the yield in 1997-98 and
1998-99 and produced higher yield than the
uninoculated one. Abu et al. obtained similar
results.* The interaction of calcium and
Bradyrhizoloium fertilization was not signif-
icant in 1997-98 and 1998-99.

Calcium affected the oil content of the seed
significantly in 1997-98 and 1998-99 (Table
[11). In 1997-98, the highest percentage o oil

was obtained with 100 kg Caha, which
produced identical percentage of oil with
other treatments of calcium. The lowest
percentage of oil was obtained in the control.
In 1998-99, the highest percentage of oil was
obtained in the treatment of 150 g Ca/ha and
the lowest in control. The results revealed
that calcium increased the oil content of seed
gradually with the increasing doses. The
results are in agreement with the results
obtained by Shahug et al.’® Bradyrhizobium
inoculation affected the oil content of the
seed but inoculation of seed with
Bradyrhizobium inoculants increased the ail
content of the seed in 1997-98 and 1998-99.
Theresultsare in partial agreement with Jana
et al.! The interaction of calcium and inocu-
lation was not significant in 1997-98 and
1998-99.
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Fig. 2. Polynomial regression of oil content (mean of 1997-97 and 1998-99) on calcium

The level of calcium affected the percentage
protein content of seed significantly in 1997-
98 and 1998-99 (Tablelll). Inthe 1st year the
highest percentage of protein was obtained
by the treatment 150 kg Ca/ha while in the
2nd year the highest percentage of protein
was obtained in the treatment of 200 kg

Calha. The lowest percentage of protein was
obtained in the control plot. Other treatment
produced intermediary results. The results
indicated the seed protein content increased
with the rate of calcium application. Ursal et
al. obtained similar result.’?
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Inoculation had a positive effect on the per-
centage of protein content of groundnut seed
and increased the protein percentage of seed
in 1997-98 and 1998-99 but the effect was
not significant. The results are in partia
agreement with Jana et al.** The interaction
of calcium and inoculation were not signifi-
cant in 1997-98 and 1998-99.

References

1

G A. Sullivan, G L. Jonesand R. P. Moore.
Effects of dolomitic limestone, gypsum and
potassium on yield and seed quality of
peanuts. Peanut Sci. (1) (1974) 73-77.

D. D. Deshmukh and D.V. Dev. Study on
yield and branching in various growth stages
in rabi groundnut. Madras Agric J. 5 (1995)
352-354.

R. Das and K. B. Garnayak. Response of
groundnut to calcium application in red alu-
via soils of Orissa. Environ and Ecol. 13(1)
(1995) 59-62.

J. K. Abu and S. M. Misari. The influence of
rhizobium inoculation on the performance
of groundnut (Arachis hypogaea). Ground-
nuts 3(4) (1989) 95.

M. J. R. Velasquez and R. Ramirez. Effect of
Ca locdlization on the soil on development
and formation of groundnut fruit (Arachis
hypogaea. L.) Agronomia-Tropical. 35(4-6)
(1985) 29-39.

D. Z. Pulatova, Yu. B. Saimnazarov, |. U.
Bakhromov, A. P. Cozyemyvacov, and N. A.
Provorov. Selection of nodule bacteria

10.

11.

12.

41(3-4) 2006

strains forming effective symbiosis with the
peanut under central Asian conditions. CAB
Abst. 08-2000 (1998) 07.

S. S. Joshi, P. V. Throve, and K. T. Nagre.
Effect of Rhizobium and nitrogen on the
yield of groundnut and soybean. Ground-
nuts. 5(4) (1989) 76.

G N. Gganan, Y. V. Shetty and M. A.
Singlachar. Response of groundnut to differ-
ent levels of calcium saturation. Current
Res. Uni. Agri. Sci. Bangalore. 20(5) (1991)
83-84.

E. Zhang and Y. Zhao. A preliminary report
on Ca levels in soils and the effect of Ca
application on peanut. Field Crop Abst.
49(12) (1995) 1195.

S. K. Sahy, J. K. Dhal, B. B. Dasand P. K.
Das. Response of groundnut to boron with
and without molybdenum and lime in lat-
eritic soil (Aeric Haplaguat) in Orissa, India.
International Arachis Newsletter. 15 (1995)
79-80.

P. K. Jana, S. Karmaker, S. Ghatak, A.
Barik, A. Nayban, G. Sounda, A. K.
Mukherjee and B. K. Saren. Effect of cobalt
and Rhizobium on vyield, oil content and
nutrient concentration in irrigated summer
groundnut (Arachis hypogaea L.). Indian J.
Agric.Sci. 64(9) (1994) 630-632

G R. Ursal, A. S Jadhav and S. M.
Bachchhav. Effects of calcium fertilization
on yield, quality and nutrient uptake by
groundnut. Maharashtra-Agri Unit. 19(3)
(1994) 404-407.



Effect Of Plant Extracts on the Yield of Soybean



10

Effect Of Plant Extracts on the Yield of Soybean

41(1-2) 2006



