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ABSTRACT

Importance of soybean as a source as of protein and oil is well established. Protein and oil
deposition in the crops was affected by many factors such as fertilizers, biofertilizers and
organic inclusion. Thus experiment was conducted to adjudge the effect of imazethapyr and
varying level of fertilizers on soybean grain quality with respect to oil and protein percentage
applied in soybean crop under long-term fertilizer experiment. The maximum protein content
(39.54 %) and oil content of 19.47 percent was observed in 100% NPK+ FYM+ imazethapyr
treatment. While, the lowest value of protein and oil contents we recorded in T; (control +
imazethapyr). The result of the study imply that the use of balance rate of minerals fertilizer in
combination with organic manures along with herbicide must form part of soil management
practices for the intensively cultivated soil to sustain soil health, productivity and crop quality.
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INTRODUCTION

Importance of soybean as a source of protein and
oil is well established. Protein and oil deposition in
the crops was affected by many factors such as
fertilizers, biofertilizers and organic inclusion
(Khajouei et al., 2004, Hyten et al., 2004). The
supply of balance nutrient to the growing plant
influenced the protein and oil metabolism (Bachhav
and Sable 1996, Singh et al., 2003). As the supply
of nutrient decreases the reduction of the plant-
synthesis exhibited under such condition, which
indicated that seed oil and protein yield of soybean
increased with balance application of NPK (Bachhav
and Sable, 1996), Soybean is extensively grown in
all over Madhya Pradesh because of its wide
adaptability to agro climatic conditions and high
market value of the product. Intense weeds in
soybean fields is one of the constituents limiting its
higher productivity which causes reduction in yield
varies from 35 to 50%, depending on type of weed
their intensity and time of crop weed competition
(Chandel and Sexena, 1988). Soybean oil
commonly known as ‘vegetable oil’ does not contain

cholesterol and much saturated fat. Soybean oil
contains natural antioxidants, which remain in the oil
even after extraction. These antioxidants help to
prevent the oxidative rancidity.

Imezethhapyr is used in soybean and several
other leguminous crops to control a wide spectrum
of broad leaves and grassy weed species (Sondhia
2008). Imazethapyr is a selective herbicide of
imidazolinone group and acts by reducing the level
of three branched chains aliphatic amino acids viz.
isoleucine, leucine and valine, through the inhibition
of acetohydroxy acid synthase an enzyme common
to the biosynthetic pathway for these amino acid
(Sondhia 2008a). This inhibition causes the
disruption in protein synthesis which in turn, leads to
interference in DNA synthesis and cell growth.
Imazethapyr persists longer in acidic than alkaline
soil (Loux and Resse 1993). Imazethapyr dissipates
by microbial degradation and photolysis under field
condition (Stougaard et al., 1990). Imazethapyr is a
weak acid (like amphoteric) having both carboxylic
acid and pyridine functional groups dissociation to
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the anion results very low sorption at high pH levels.
The non-ionized form of acidic herbicides to
dominant at pH below it pKa of 3.9 exhibits binding it
more critical of non ionic herbicides at very low pH,
imazethapyr can be promoted and sorbed on the
soil by cation exchange. As a result the soil behavior
of Imidazolinone has been sown to be affected by
pH soil (Loux and Resse 1993, Sondhia 2008).

As varying level of herbicides affect soil pH and
other physico-chemical properties due to presence
of residues (Sondhia 2005, 2007, 2008b, 2008c,
2013), thus this study was conducted to adjudge the
effect of imazethapyr and varying level of fertilizers
on soybean grain quality with respect to oil and
protein percentage applied in soybean crop under
long-term fertilizer experiment.

MATERIAL AND METHODS

A field experiment was conducted in Kharif 2008 at
research farm of Jawahar Nehru Vishva Vidyalaya,
Jabalpur on a Vertisol. The soil of the experimental field
is medium black belonging to Kheri series of fine
montmorillonitic hyperthermic family of Typic Haplustert.
The soil was clay loam in texture (clay 56.82%, silt
17.91% and sand 25.27%) with available nitrogen (193
kg/ha) phosphorus (7.6 kg/ha) and potassium (370 kg/ha)
organic carbon(5.7 g/kg) EC(0.18 d/Sm) and pH
(7.6).The experiment consists of 10 treatments replicated
four times in a randomized block design. The gross plot
size being 17 x 10.8 m with 1 m spacing in between the
plots and 2 m spacing between the replications. The crop
was raised under irrigated condition with recommended
package of practices.

The recommended fertilizer dose (100% NPK) for
soybean crop was applied on soil at the rate of 20:80:20
NPK respectively through Urea, SSP, DAP, and MOP. In
treatments include Ty (50% NPK), T» (100% NPK), Ts;
(150% NPK), T, (100% NPK+ Hand Weeding), Ts
(100%NPK+Zn), Tg (100% NP), T7 (100% N), Ts (100%
NPK+ FYM), Tg (100% NPK — S), and T4 (Control, no
fertilizer). Imazethapyr was applied 25 days after sowing
of soybean crop in all treatments at the rate of 100g ai ha’
! except Ta.

Estimation of protein content in soybean

Soybean plants were collected at harvest and
processed for crude protein and oil content
estimation. The protein content in the sample was
determined by micro-kjeldahl digestion and
distillation procedure using pelican’s kel-plus
digestion and distillation assembly as described in
AOAC (1992). crude protein content was calculated
using formula:

N (%) = Normality of H,SO, x Titrated value x 14
°’= " Weight of sample x 1000
%Protein = % N X 6.25

(2)

Estimation of oil content

The oil content in the sample (soybean seed) was
estimated by Sochlet's extraction method as
described in AOAC (1992). The oil content was
determined as below:

(Weight of flask with oil - Weight of empty flask)
Weight of sample

Ol (%) =

RESULTS AND DISCUSSION
Protein content:

The data on protein content suggested that under
balanced fertilizer application the protein content of
seeds was closely related to the N status of the sail,
as well as the nitrogen concentration of the seeds.
The protein content ranged from 34.81 to 39.54
percent and it was found that the successive
additions of fertilizer progressively increased the
protein content in soybean seeds. The maximum
protein content (39.54 %) was observed in T8
(100% NPK+FYM+Imazethapyr) treatment. While,
the lowest value of protein was recorded in T7
(control + imazethapyr) as well as control T10
(84.81%). Further protein content was found 38.18%
due to application of 50% NPK+imazethapyr dose
(T1). Protein content in T7 (100%N +imazethapyr)
treatment was significantly lower than T3 (150%
NPK+imazethapyr), where as the protein content
estimation in T1, T5, T6é and T7 (50% NPK, 100%
NPK+Zn 100% NP, and 100%NPK +S
+imazethapyr) treatments were found to be
statistically at par amongst themselves.

The soil status governed the nodulation and N
fixation and thus uptake by the plant. Imbalance of
nutrients also inhibited the N-fixing process by the
rhizobium. Reduction in protein content (Table 1)
was attributed to poor root growth and /or
nodulation, resulting into poor N-fixation as well as
less uptake of nitrogen in T; (100% N only) or T4¢
(control). In T, in spite of nitrogen application the
protein yield was poor which might be attributed to
the suppression of nitrogen availability due to
imbalanced and the consequent deficiency of other
nutrients elements.

In part of the deterioration in physical
properties of the soil resulted in poor root growth
and thereby less adsorption of nitrogen. Protein

X100 eq (3)



Patel et al. 23

Table 1. Protein content in soybean grain influenced by different treatments

Treatments Protein (%)
T4 50%NPK+ imazethapyr(100 g/ha) 38.18
To 100%NPK+ imazethapyr(100 g/ha) 38.36
Ts 150%NPK+ imazethapyr(100 g/ha) 39.30
Ta 100%NPK+Hand Weeding 38.24
Ts 100%NPK+Zn+ imazethapyr(100 g/ha) 38.06
Ts 100%NP+ imazethapyr(100 g/ha) 37.30
T7 100%N+ imazethapyr(100 g/ha) 35.87
Ts 100%NPK+FYM+ imazethapyr(100 g/ha) 39.54
To 100%NPK — S + imazethapyr(100 g/ha) 37.16
To Control + imazethapyr(100 g/ha) 34.81
SEm+ 0.446
CD (p=0.05) 0.440
CVv 1.903
Table 2. Oil content in soybean grain influenced by different treatments
Treatments Qil (%)
T4 50%NPK+ imazethapyr(100 g/ha) 16.37
T2 100%NPK+ imazethapyr(100 g/ha) 17.57
Ts 150%NPK+ imazethapyr(100 g/ha) 18.54
Ta 100%NPK+Hand Weeding 17.53
Ts 100%NPK+Zn+ imazethapyr(100 g/ha) 18.40
Ts 100%NP+ imazethapyr(100 g/ha) 16.61
T7 100%N+ imazethapyr(100 g/ha) 16.43
Ts 100%NPK+FYM+ imazethapyr(100 g/ha) 19.47
To 100%NPK — S + imazethapyr(100 g/ha) 18.71
To Control + imazethapyr(100 g/ha) 16.20
SEm+ 0.184
CD (p=0.05) 0.186
CVv 1.383

content in T¢ and Ty were also significantly lower
than in T, and Ts;. Sharma and Namdeo (1999)
reported that application of balance fertilization with
5 tons FYM to soybean increased the protein and oil
yield over control. Similarly, Pannercerluan et al.,
(1998) reported that soybean seed yield, oil and
protein content were increased with NPK fertilizer
and its value further accelerated when balance
fertilizer were dressed with FYM+Rh+PSB
application. A positive correlation between seed
yield with protein and oil content has been
established by Dwivedi and Bapat (1998) who
investigated rapid accumulation of protein in crop
containing both oil and protein like soybean. Singh
et al., (2003) reported oil yield and nutritionally
quality of seeds was affected by integrated nutrient
management and found that combinations of
organic and inorganic, application of 75% NPK+5
tonnes, FYM/ha recorded the highest protein
(84.93%), oil yield (17.87%), mineral content
(4.93%) in soybean. Sharma (2003) reported that
Gypsum at 50 kg/ha gave the highest seed yield

(2257 kg/ha), oil (20.51%) and protein contents
(41.29%) and net returns.

Qil content

Oil content in soybean seeds was markedly
influenced by different doses of fertilizers. Oil
content of soybean seed produced under different
treatments differed significantly and ranged from
16.20 to 19.47 present. The maximum oil content of
19.47 percent was observed in T8 (100 NPK % +
FYM + imazethapyr). Oil content had increased
significantly from 16.20 T10 (control + imazethapyr)
to 17.57 and 18.54 percent in T2 and T3 (100%
NPK and 150% NPK+imazethapyr) treatments,
respectively. Qil content in T1, T6 AND T7 (50%
NPK 100% NP and 100% N) treatments were
almost equal and nearly the same as that obtained
with T2 (100%NPK+ imazethapyr) and
T8(100%NPK + FYM+ imazethapyr) treatments.
However the oil content was statistically found not
significant when T3 (150% NPK+ imazethapyr) and
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T5 (100% NPK + Zn + imazethapyr) treatments
were applied.

The minimum content of protein and oil was
associated with imbalance fertilizer 100%N
application as well as in control plots where no
fertilizer was applied. However, when P was added
in fertilizer schedule the protein and oil value was
added slightly and it was followed further gradually
increasing trend when successive addition of
fertilizers was applied from sub optimal, optimal to
super optimal doses (Table 1 and 2). Singh et al.,
(2003) and Hyten et al., (2004) also reported similar
findings as in present experiment. However there
were drastically reduced in T; and Tqo treatment.
Further, the response to K could not be visualized in
yield but was quite apparent in its effect on seeds
quality. Treatment T, (100%NPK+HW) found good
in resulting higher protein and oil than T4, because
less composition between crop and weed.

CONCLUSION

100%NPK+FYM (Tg) treatment resulted not only in
increased total dry matter & seeds of soybean, but
also improved nutritive values of the grain in terms
of nutrients, oil and protein content. The result of the
study imply that the use of balance rate of minerals
fertilizer in combination with organic manures must
form part of soil management practices for the
intensively cultivated soil to sustain soil health and
batter productivity and crop quality along with use
of herbicide for weed control measures.
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