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ABSTRACT

A field trial was conducted at Ranchi Agricultural College, Kanke, Ranchi to study the
influence of various doses of six pesticides on nodulation, grain and straw yields and nitrogen uptake
by grain and straw of soybean (Glycine max L. Merril). It was observed that highest number of
nodules, grain and straw yields was obtained with the application or recommended and double of the
recommended doses of all pesticides except 2.4-D and butachlor decreased the straw yield even al the
double the recommended dose. The adverse effect on number of nodules and grain and straw yield of

. soybean was observed at three and five times of the recommended dose, the lowest being with five
times of the recommended dose of all pesticides. The highest nitrogen uptake by the grain and straw
or soybean was observed with the application of carbofuran at recommended dose where as the
application 2,4-D at five. times of the recommended dose resulted in lowest nitrogen uptake by grain

and straw ol soybean,
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In recent years, pesticides have played an
important role in pest management. Use of correct
pesticides at proper stages of crop growth in
relation to pest appearance helps in minimising the
loss due to pests. But the liberal and unrestricted
use of pesticides may pose a serious problem by
imbalancing  $oil microbial ecology which is
responsible for higher crop production (Shree
ramaraju and Rangaswamy, 1971)

Ll

This study was undertaken with a view to
assess the effect of pesticides on the number of
nodules, grain and straw yields and nitrogen uptake
by grain and straw of soybean,

Pesticides, Nodulation, Yield, N uptake, Soybean

MATERIALS AND METHODS

A field trial consisting of six pesticides,
namely, aldrin (30EC),BHC (10%), carbofuran
(3G), 2,4-D(80 % a.i) fluchloralin (48% a.i.) and
butachlor (30% ai) each at four levels
(recommended, double of the recommended, three
times of the recommended and five times of the
recommended dose) was conducted in factorial
randomised block design with three replication at
Ranchi Agricultural College Farm, Kanke, Ranchi.
The soil of the experimental plot was medium in
per cent organic carbon and available phosphorus
and high in potassium. The soil type was sandy
loam with pH 7.9, The recommended doses of the
above six pesticides were 1.5 Vha, 25 kg/ha,30

Table 1. Effect of pesticides at four levels on number of nodules of soyhean / plant
nusonitigndeddieg pnuh]c the Three times the Five tlimes the
Pesticides ; recommended dose  recommended dose  recommended dose Mean
Dy D, D3 Dy

Aldrin (T1) 164 169 162 128 . 156
BHC(T3) 189 172 162 124 162
Carbofuran (T3) 200 ' 194 161 149 176
2, 4-Di(Tq) 164 179 156 130 157
Fluchloralin (Ts) 180 186 150 140 164
Butachlor{Te) 161 152 136 116 ial
Mean 176 175 154 132

Conirol 159 !

SEm+ (T)= 3.84 CD.05), (Th= 1089

SEmt D= 313 CD (0.05) (Ti=

SEat (TvsDl= 768
SEm+ (CvsT)= LS56

CD0.05) (TvsD)= 21.78
CD(0.05) (CvsT)= 448
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Table 2. Effect of pesticides at four levels on grain yicld of soybean {g/hn).

Pandey and Rai

T Double the Three times the Five times the
Pestictdes Recaisienidod dose recommended dose  recommended dose recominended dose Mean
Dy M D Da :

Aldrin (Ti) 3112 29,28 23.40 20,13 2598
BHC (T3 31.49 3064 26.64 2192 ZT.FIT
Carbpforan (T3} 3817 Toag62 32.54 27.09 34.1;1
2.4-D (T4} 29.43 2824 16.582 818 2067
Fluchloralin - (Ts) 20,65 26,14 26.13 20.28 15.&;
Butachlor (Ta) 2921 28.67 20.59 19.18 2444
Mean ' 3151 3n.1s 24.35 19.55

Comrol : 2514 |

SEm£ (Ty= 043 chions) - (M= 121

SEm# (D)= 035 CD (0.05) (T)= 099
SEm# (TvsD)= 086 CD(0.05) (TvsD)= 243
SEmzx (CwsT)= 017 CD(0.05) (CvsT)= 0.49

kg/ha, 0,625 kg/ha, 1.51/ha and 2 I/ha, respectively.
The different pesticides were added as pre-sowing
application in moist soil 48hr before sowing. A
uniform dose of 20 kg N,80 kg P2 05 and 40 kg
K20 in the forms of urea, single super phosphate
and muriate of potash were added in each plot. The
soybean seeds ol Punjab-1 variety was inoculated
with Rhizobium inoculant.

Three plants were uprooted from each plot 45
days after sowing. The roots were washed carefully
and number of nodules was recorded. The crop was har
vested al maturity stage and grain and straw yield
was recorded. Nitrogen uptake of grain and straw
was estimated a$ per method of Jackson (1958).

RESULTS AND DISCUSSION
Number of Nodules

The data on number of nodules per three p]‘am
of soybean are presented in Table 1. There was

significant variation among different (reatments
and their different doses. The application of
carbofuran gave the highest number of nodules and
was significantly superior to the rest of the
treatments followed in order by fluchloralin, BHC,
24-D and aldrin. The lowest number of nodules
was recorded in treatments receiving butachlor of
the different doses, that recommended and double
of the recommended doses resulted in highest
number of nodules and was significantly superior
to all other treatments.

The lowest number of nodules was found at
five times of the recommended dose of pesticides.
The interaction effect of pesticides with different
doses was found significant. It was observed that
carbofuran gave the highest number of nodules,
whereas lowest number of nodules was obtained

~ with the application of butachlor at five times of

Table3. Effect of pesticides at four levels on straw yield of soybean (g/ha).

Dauble the Three times the Five times the
Pesticides Rectmemended dose recommended dose  recommended dose  recommended dose Mean
Dy Dz D3 Ds

Aldrin (T1) 56.55 50.72 38.59 35.03, 4522
BHC (T2} 5177 56.18 53.35 3l 49.60
Carbofurnn (Ta) 58.47 ~ 6199 54.06 48.20 35.68
2, 4-D (Ts) 62.71 3854 36.26 21.m 3563
Fluchioralin  (T3) 70.32 68.34 59.49 37.91 59.01
Butachlor (Te) 3266 47.59 3833 32.00 42,64
Mean 59.74 5389 46.68 34.21

Comtrol: 501

SEm% (M= 076" CD (.05} (T= 216

SEm+ D)= 062 CD (0.05) M= 176

SEm#x (TvsD)= 0S5 CD(0O05) (TwvsDi= 431

SEmz (CvsTy= 031

CD(0.05) (CvsT)= [LEE



Effect of Pesticides on Nodulation in Soybean 17

Tabled. Effect of pesticides at four levels on nitrogen uptake by grain and straw of soybean (kg/ha).

Nitrogen uptake by grain of soybean Nitrogen uptake by straw
romment Nitrogen (%) Yield (q/ha) up:l::?gk;h ” Treatment — \irosen (%) Yield (q/ba) up::;:‘;i;“}

TiDy 6.42 312 199.79 TiDy 0.99 56.55 5598
TiD2 6.38 29.28 186.80 TiD: 099 50,72 50.13
TiD3 6.13 2340 143.44 TiD3 093 38.59 35.89
TiDs 5.00 2013 120.38 TiDs 0.82 35.03 28.72
TaDy 613 3149 193.03 T:D, 0.99 5117 57.19
TiD2 5.00 30.64 153.20 Tabz 0.96 56.18 53.93
TaDs 4.16 26,64 110.82 TaDs 0.92 5333 49,08
TaDs 4.10 2192 89.87 TaD4 0.92 3111 28.62
TaDy 6.18 38.17 235.89 3Dy 1.01 58.47 59.05
Tals 6.13 18,62 236.74 TaD2 0.98 61.99 60.75
TaDy 5.83 1254 189.71 TiDa 0.96 54.06 51.90
TiDa .5.41 27.09 146.56 TaDs 0.96 48.20 46.27
TaDi 516 12443 181.29 TDy 1.10 62.71 68.98
TiDz 4.18 22.24 146.28 TaD2 0.99 38.54 38.15
T:D3 4.08 12.82 7031 TaDs 0.81 36.26 29,37
TaD4 4.06 8.18 3321 TaDa 0.62 21.01 13.03
TsDi 6.46 29.65 191.54 TsDy 1.01 10.32 71.02
TsD; 549 26.14 143.51 TsDz 1.00 68.34 68.34
TsDa 531 26.13 138.75 TsD3 0.99 58.49 58.89
TsDy 5.26 20.28 106.67 TsD4 0.96 37.91 16.39
Tely 5.89 2921 172.21 TeDy 0.99 52.66 52.13
Tel: 5.25 21.67 169,15 TeDa 0.97 47,59 46.16
TeDs 4.90 20.59 100.89 TeDs 0.93 38.33 35.65
TeD4 470 19.18 90.15 TaD4 0.90 32.00 28.80
Control 5.80 25.14 145.81 Control 0.94 50.10 47.09

Ty = Aldrin Dj = Recommended dose.

Ta=BHC 10% Dz = Double of the recommended dose.

T3 = Carbofuran D5 = Three times of the ecommended dose.

Ta=2,4-D D4 = Five times of the recommended dose.

Ts=Fluchloralin

T = Butachlor

the recommended dose, which was at par with BHC
applicd at five times of the recommended dose.

In general, all pesticides showed stimulatory
effect on the number of soybean nodules at reco
mmended and double of the recommended dases
except butachlor. The application at five the reco
mmended dose of all pesticides resulted in decrease
in number of nodules. This may be due to the
presence of toxic substances which inhibited root
growth and reduced plant vigour. Further, the herbi
cides could induce formation of lateral rools with
fewer potential sites for nodulation. These results
are in agreement with that of Kataria eral. (1975).

The interaction between control and treatment
was also found to be significant. The number of

" nodules of soybean obtained from control plot was

at par with the number of nodules obtained from
the plots receiving aldrin, BHC and 2, 4-D, but they
gave significantly higher number of nodules over
butachlor but showed lower number of nodules as
compared to carbofuran and fluchoralin

Grain yield

Highest grain yield (Table 2) was recorded in
treatment receiving carbofuran followed in order
by BHC, aldrin, fluchloralin and butachlor. The
lowest grain yield was recorded with all different
doses of 2,4-D. As regards doses of pesticides. the
highest grain yield recorded at the recommended
dose which was at par with double of the
recommended dose, the lowest being with five
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times ol the recommended dose. The interaction
between  pesticides  and - different  doses  was
significant. The recommended dose of carbofuran
gave  significantly  higher yield than other
treatments. At double the recommended dose again,
carbofuran gave highest yield of grain and
fluchloralin gave the lowest yield. At three and five
time the recommended dose, carbofuran gave the
highes! grain yield where as 2,4-D gavé the lowes!
grain yield. The interaction between control and
treatments was found to be significant.

Application of all the pesticides resulted in
merease in grain yield of soybean al recommended
and double of the recommended dose over control.

All pesticides at three and five times of the

recommended doses showed decrease in grain yield
over control except carbofuran which showed
increase at both doses. At higher levels, .the
pesticides affect adversely the crop growth. At sub-
leathal concentration, many pesticides are capable
of stimulating plant physiological processes, which
result in higher crop yield (Johnson, 1980).

Straw yield

Irrespective of consideration of different doses
of application, fluchloralin gave significantly
highes! straw yield of soybean followed in order by
carbofuran, BHC, aldrin and butachlor. The lowest
straw yield was found with the application of 2,
4-D (Table 3). Highest straw yield of soybean was
recorded at recommended dose, the lowest being at
five times of the recommended dose. The
inleraction between pesticides and different doses
was found to be highly significant. The
recommended, double and three times of the
recommended dose of fluchloralin gave highest

straw yield. At five times of the recommended:

dose, carbofuran gave the highest straw yield while,
2, 4-D resulted in lowest straw yield.

The interaction between control and pesticides
was found to be highly significant. It was observed
that the straw yield' of soybean obtained from
fluchloralin and carbofuran was significintly higher
than any other treatment in comparison to control.
All pesticides increased the straw yield of soybean
at recommended and double of the recommended
dose except 2,4-D and butachlor which showed
decrease in straw yield at double of the

recommended does over- control, . It majy. be
concluded that pesticides, in general, ‘4t higher
levels adversely affect the straw yield of soybean as
their higher concentration reduces plant_gr'_qwlh'?.nd
vigour. Pesticides may affect root and top anatomy
of crops plants or may disturb metabolic processes
specially in soybean catyledons resultingin- growth
suppression (Johnson, 1980) '

Nitrogen uptake by grain and straw of soybean

A perusual of table 4 revealed that aldrin, BHC
2, 4-D and butachlor resulted in increase in
nitrogen uptake by grain soybean at recommended
and double of the recommended doses as compared
to control whereas at three and five times of the
recommended dose, the above mentioncd
pesticides resulted in increase in nitrogen uptake by
grain, the lowest being with five times of the
recommended dose. But carbofuran continued to
show the increase in nitrogen uptake by grain even
at three times of the recommended dose.
Fluchloralin only at recommended dose showed
increase in nitrogen uptake,

Alarin, 2-4-D and butachlor showed increase
in nitrogen uptake by straw at recommended dose
as compared to control. But these three pesticides
at double, three and five times the recommended
doses resulted in decrease in nitrogen uptake by
straw of soybean as compared to control. The
recommended, double and three times of the
recommended does ol - BHC, carbofuran and
fluchloralin resulted in increase in nitrogen up take
by straw of soybean where as five times of the
recommended dose of these three pesticides
resulted in decrease in nitrogen uptake by the straw

~of soybean. When the soil was treated with

carbofuran, the highest nitrogen uptake was found
at the recommended dose. The uptake decreased as
the doses increased, the minimum being at five
times of the recommended dose. Similar trend for
uptake of nitrogen by grain and straw was found
with rest of pesticides.

The  highest nitrogen uptake by grain or
soybean was obtained with application or
carbofuran at recommended dose, the lowest being
obtained at five times of the recommended dose of
2,4-D . The highest nitrogen uptake by straw was
found with the application of fluchloralin at double
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of the recommended dose and lowest with the
application of 2, 4-D at five times of the
recommended dose. In general, all the pesticides at
recommended and double of the recommended
dose resulted in more uptake of nitrogen by grain
straw as compared to control,

One significant point emerges from the ahove
findings is that major fractions of adsorbed
pesticides are accumulated .in the roots. The
presence of these chemicals in the root of crop
species may affect the levels of activity of various
enzymes and it is possible that these variations may
account for differential absorption of nutriénts
caused by pesticides, may be viewed as an out
come largely of variation in certain proteins which

Madms Agric. 1., §2(2): 119-121 February, 1995

are considered to be physiological carries of cations
and anions (Liechtenstein ef al., 1967).
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ORGANIC AMENDMENTS ON PROTEIN AND OIL YIELD OF GROUNDNUT
UNDER Theri SOILS (TYPIC USTIPSAMMENTS)
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ABSTRACT

A pot expenment was conducted with the object of studying the different locally available
organic amendments on yield, protein and oil content of groundnut under therf soils. Arecanut waste
recorded the highest protein content (17.81 per cent). Biogas slurry applied treatment recorded the
highest oil content (48.4 per cent) The treatment with the application of arecanut waste gave the
highest pod yield(19.00 g/pot) and total oil yield (4.9 g/pot),

KEY WORDS :

The need for evalvating the soil resources
Rice, 1948: Sehgal, 1987) has become imperative,
becausc the wealth of any nation lies in her soils
and their intelligent use and management. Theri
soils oceur to the extent of 60,000 ha in Tirunelveli
and Chidambaranar districts. Theri land soils are
largely coarse textured, Where establishment of
tree species suffers due to lower level of available
nutrients, poor buffering capacity, poor moisture
retention and rapid drying of these soils. In these
sandy soils, paimyrah and Acacia species are natur
ally growing. These soils are highly permeable with
low water retentivity. These Theri soils are now
being kept as wastelands, Hence an attempt was
made 1o suggést svitable amendments for the
reten tion of moisture and to put the land Lo
proper use.

Amendments, Theri, Arecanut waste, Biogas slurry, Pressmud

MATERIALS AND METHODS

A pot experiment was conducted with the
object of studying the different locally available
organic amendments, on yield, protein and oil
contenl of groundnut under these theri soils. The
details of the experiment conducted are given in
Table 1. The nutrient content of amendments used
is detailed in Table 2.

All the treatments received uniform doses of
fertilisers wiz, 17 kg Nmha in the form of
ammonium sulphate, 34 Kg P2 Os/ ha in the form
of super phosphate and 54 kg Kaosha in the form of
potassium chloride. Gypsum 400 Kgha was
applied 40 days after sowing.

Kernel protein content was estimated by
multiplying the nitrogen content of kernel by the



