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ABSTRACT

The aim of thisstudy was to observe the influence
various intercrops on pod borers in black gram u
rain fed condition. Among the different intercrc
studied, marigold recorded the Ilowest m
population of spotted pod borer (0.74 larva/plaamdl
gram blue buttély larva (0.88 larva/plant)and natui
enemies like Coccinellids (2.68 beetles/plant)

spider population (1.73 spider/plant) was maximat
black gram intercropped with maize. The maxinm
equivalent yield was obtained from black gr
intercropped withmarigold (6.04 g/ha) followed k
black gram intercropped with maize (5.24 g/ha
conclusion marigold proved to be effective intepc
to control major pod borer and also enhance
population of natural enemies.

Keywords: Black gram, Marucavitrata,
Euchrysopscnejus, intercrops, natural enemies and
yield

The pulse cropviz, Vigna mungo (L.) Hepper
[Synonyms: Phaseolus mungo L. (1753)], is ofter
known as black gram which is native to India
Central Asia. It has been grown in these regionse
prehistoric times (Vavilov, 1926) and it is

important legume crop in India throughout the y:
In India, black gram occupies amnea of about 342.7
thousand hectares with a total production of al
2930.60 thousand tonne@non., 2015. Black gram
is droudnt tolerant and gives reasonable yields witl
little as 650 mm of rainfall (CBS Kenya Govt, 20(

In Tamil Nadu, black gram is cultivated in an acd:
3.41 lakh ha with 1.21 lakh tonnes production an

average productivity of 354.84 kg HaBesides this,

it also contain calorie (350/100g) with vitamiviz,
B1, B2 and Miyacin (0.42, 0.37 and 2.0 mg/100g
part from being major source of protein, it is ahi
source of minerals viz., calcium, iron and phospk
(185, 8.7 and 345 mg/100g).also contains 56.6 per
cent carbohydrates and 1.2 per cent fat. Beingiric
protein and phosphoric acid, it is an important pa
our diet and animal feed, it helps in sustaining
fertility by improving soil physical properties a
fixing atmosphec nitrogen. It is also drougl
resistant crop and suitable for dry land farm
(Parmar et al. 2015).Among the several factc
responsible for poor vyield, undoubtedly, ins
infestation is considered as one of the most inamd
factor. On an average,321to 3.0 million tonnes c
pulses are lost annually due to pest probl
(Rabindraet al., 2004). In India, avoidable yield lo
to the tune of B5 per cent due to ins~pest
infestation in black gram and green gram has |
recorded. The annual yieldss due to insect pests t
been estimated to 30 per cent in black gram (He
and Dubey, 1983).

The key pod borers of black gram include
lepidopteran caterpillarsiz. the spotted pod borer,
Maruca testulalis (Geyer) Maruca vitrata], the spiny
pod borer, Etiella zinckenella Tretsche, the blue
butterflies, Lamp ides boeticus Linnaeus and
Euchrysops cnejus Fabricius; the gram caterpille
Helicoverpa armigera (Hubner), and Pink pod bore
Cydia ptychora Meyr. However, the blue butterflie
Lampides boeticus, Euchrysops cnejus, the spotted
pod borer, Maruca testulalis (Geyer) Maruca
vitrata], Pink pod borer,Cydia ptychora Meyr are
reported as major pests (Srinivasan, 2014). An
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the pod borers, a serious pest of pulse grain wasrers and the per cent pod infestation due anbeur
spotted pod borenVaruca vitrata (Geyer) (Taylor, evaluated for yield and rupee equivalent parameters
1967 and Raheja, 1974). Zaladal., (2008) reported

20-30 per cent pod damage duédiovitrata in green Treatment schedules

gram. It was known to cause an economic loss of 2

25 per cent and a vyield loss of 2 — 84 per cent T1 Black gram + Sunnhemp
(Vishakantaiah and Jagadeesh Babu, 1980). Among T2 Black gram + Sesame
the pod borers, the blue butterflyampides boeticus T3 Black gram + Sarigold
and Euchrysops cngus (Lepidoptera: Lycaenidae) T4 Black gram + Coriander
was considered as one of the major borers of black 75 Black gram + Horse gram
gram (Ganapathy and Durairaj, 2000). The species  Tg Black gram + Cluster bean
diversity or the population level of natural enesni¢ T7 Black gram + Mesta
may be influenced by the complex environment of the™ g Black gram + Sunflower
crops. Properly planned cropping system such as nom—q Black gram + Maize
host crops are cost effective component of IPM: T10 Black gram (Sole crop)

Hence keeping all the above aspects in view, the
present investigation a study on impact of differerA

intercrops along with black gram was tested againﬁESE
pod borers in blackgram.

SSMENT OF POD BORERS
e pod borer population counts were made on
randomly selected five plants on 40, 47, 54, 616GHhd

MATERIAL AND METHOD DAS (Days after sowing).

A separate field experiment was conducted .
Regional Research Station, Aruppukkottai. The bIaBE)lelatIon assEgrigy, of Sposfed pod borer, Maruca

. rata
gram variety, VBN 6 was sown on12ih Septemb_ef:he incidence of spotted pod bordf, vitrata was

2017. The crop was grown under rain fed C(.)nd'.t' corded on five randomly selected plants during
and all the agroromic practices Qe EiaGtdi wering to pod formation stage of the crops. The
constant as per tne reguirement of the crop. ..observations were recorded based on damage hole on
evaluate the effectys infeycrapping black gramhwﬂthe pods are with silken tunnel and two or thredspo

various crops, sole{giop-gf bigck gram s, SRR dtached with each other (Soundararajan and Chitra,

plots of size 12m2 (4mx3m) maintaining the row-toz 11 th fl lant
row spacing at 30 cm and plant-to-plant distanckOat \g%rkédagl?t ® GRahunigh of larvae per plant was

cm to serve as control plot. In the intercroppe
system, three rows of black gram were alternated w
one row each of the intercrop (3:1 ratio). Th
experiment field was laid out as a Randomized Blo

Design with ten treatments and three replicatih& oo 4o from five randomly selected plants during

efficacy of various treatment combinations on tbd pflowering to pod formation stage of the crops. The
borers of black gram, when grown as a sole crop,g

iPopulation assessment of blue butterfly, Euchrysops
nejus
e incidence of blue butterflyE. cngus was

: . : ' observations were recorded based small hole in pods
well as intercropped with various crops was studi

by ob inq th duction i lat t th oundararajan and Chitra, 2011) and the mean
y observing the reduction in population ot the Poly, per of larvae per plant was worked out.

Assessment of flower damage
The number of healthy and infested flowers werentedi and recorded from 25 inflorescences randomly
selected per plot and percentage of flower infestatiue to spotted pod borer and gram blue bujtevlis
calculated (Soundararajan and Chitra, 2011).
No. of infested flower
Percentage flower infestation = ---------------—— o mcmmm e X100
Total number of flower
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Assessment of pod damage

The number of healthy and infested pods were cduatel recorded from each treatment and to calculate
percentage of pod infestation due to spotted pa@rband gram blue butterfly (Soundararajan andr@hit
2011).

No. of infested pods
Percentage pod damage = -------------------m--——-----—- X 100
Total no. of pods

Assessment of natural enemies
The number of coccinellids and spiders were reabatefive randomly selected plants per plot on4Q,54,
61 and 68 DAS (Days after Sowing).

Observations on equivalent yield of different intercrop combinations

The seed yield of different intercropping systemsrevconverted in to equivalent yield of black gram
prevailing market rate of black gram and other sroth the help of following expression and databtained
were subjected to analysis of variance (Chaudhaaykaimawat, 2007).

Equivalent yield (gha-1) =
[Seed yield of intercrop (gha-1)] x Price of im®p (Rs./q)]
Seed yield of main crop (gha-t)

Price of main crop (8%

RESULTS AND DISCUSSION
Effect of various intercrops against spotted pod indicated the lowest population (0.88 larvae / plan
borer, M. vitrata gram blue butterfly followed by with maize (0.93
The data collected from experiment conducted tarva / plant), sesame (1.41 larva / plant). Trghbst
evaluate the various intercrops to manage spotted gopulation oft. cngus was recorded with horse gram
borer, M. vitrata are tabulated in Table 1. From thg€2.18 larva per plant).
table it was observed that initial larval population > Peak population of Gram blue butterfly during the
40 days after sowing and it is recorded till the crop season
harvesting of pods. Mean number of larva prior to
treatment ranged from 0.74 to 1.62 larva /planEffect of intercrops against spotted pod borer, M.
Marigold recorded the lowest mean population (0.#4trata and gram blue butterfly, E. cngjus in black
larvae / plant) of spotted pod borer and this wagam
followed by sunnhemp (0.85 larva/ plant) and clust@he present investigation proves a reduction it pes
bean (1.10 larva / plant). The maximum populatibn population due to intercrops. Minimum population of
M. vitrata was recorded in the plots intercropped witkpotted pod boreM. vitrata larva on black gram was
horse gram (1.62 larva / plant¥hile, the sole black recorded with marigold (0.74 larva / plant) folloive
gram crop recorded a maximum of 2.28 larva péy sun hemp (0.85 larva/ plant) and cluster beatD(1
plant. larva/plant) and these results get partial supfyorh
the findings of Singh and Singh, (1978) (Fig. 1).
Effect of various intercrops against gram blue
butterfly, E. cnejus The larval population of gram blue butterfly, cngjus
The data pertaining to the population of gram blympulation on black gram was lowest with marigold
butterfly on black gram grown along with intercrop$0.88 larva / plant) followed by maize (0.93 larva/
are presented in the Table 2. The sole black gseampiant) and sesame (1.41 larva/plant).These reatdts
recorded a maximum of 3.28 larva/plant. On the agreement with that of Alghali (1993) and Ofuya
contrary, Marigold intercropped with black gran{1991), who recorded similar lower bug populations
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and pod borers on cow pea and Dhatiial., (1986) in  horse gram intercropped with black gram showed the
cowpea intercropped with maize. Highest pestast per centreduction (23.77 %).
population in sole maize crop is also supported by
Karel et al. (1980). Pod damage
The observation on pod damage caused/byitrata
Lesser population of pod borers observed imas significantly less in intercropped plots as
intercropped green gram plots is in agreement witompared to sole black gram. The data presented in
the report of Gouse and Subbarao (1998) wHable 3 showed marigold intercropped with black
reported that significantly less larval load ofram recorded minimum pod damage (6.53 %),
Helicoverpa armigera on pigeon pea was observedollowed by black gram raised with sunnhemp (8.39
when it was intercropped with sorghum followed b$%0). While horse gram intercropped plots recorded
coriander, marigold and cowpea. 15.94 per cent pod damage whereas the sole black
gram plots registered a maximum pod damage of
Abdallah (2012) reported that sunflower when sow26.82 per cenfThe per cent reduction of pod damage
on the borders of soybean fields attradtedboeticus was maximum (75.65 %) in the treatment of black
away from soybean plants while Potdar (201@ram intercropped with marigold on pod maturing
reported that pigeon pea + sunflower intercroppirgjage, followed by blackgram intercropped with
system recorded a significantly lower larvasunnhemp (68.71 %). The treatment of black gram
population ofH. armigera per plant than sole crop.  intercropped with horse gram showed the least per
cent reduction (40.56 %).
The effect of cluster bean as intercrop on pest
incidence was in line with the study of Amaoadta Effect of various intercrops on pod damage due to
al., (1983), who reported that when sesame wasam blue butterfly, E. cngjus
grown with legumes (cluster bean) comparativellylower damage
lower capsule damage (6-7%) occuredhe flower damage on black gram caused by the gram
Balasubramanianet al., (1998) also reported theblue butterfly, E. cngus are presented in Table 4.
reduction in pest population due to cluster bean Asnong the various intercrops, the flower damage
intercrop in cotton. Intercropped grain yield wasaused due t&. cngus was minimum when the black
maximum with black gram followed by cluster beagram was intercropped with marigold (3.68 %),
(Ahirwar et al., 2009). The pest suppressive effect dbllowed by black gram with maize (4.33%).
marigold is supported by Kumaat al. (2008) as Maximum flower damage was recorded in black gram
chickpea + marigold intercropping significantlywhen raised with Mesta (10.43 %). The sole black

reduced larval population &f. armigera. gram showed the maximum flower damage of 14.88
per cent.

Effect of various intercrops on damage due to

spotted pod borer, M. vitrata The per cent reduction of flower damage was

Flower damage maximum (75.26 %) in the treatment of black gram

From the Table 3 it was observed that flower damageercropped with marigold on flowering stage,
on black gram caused by the pod bokéryitratawas followed by black gram intercropped with maize
significantly lesser in intercropped plots than fude (70.90 %). The treatment of black gram intercropped
crop plot. Among the various intercrops, marigolavith Mesta showed the least per cent reductiorO9.
(7.43 %) intercropped black gram was recorded with).
lowest flower damage, followed by black gram with
sunnhemp (8.66 %). Highest flower damage w&3om the table 4, it was observed that marigold
recorded in black gram when raised with horse gramcorded minimum pod damage (4.73 %), followed by
(17.12 %). The sole black gram showed the maximuohack gram raised with sesame (5.98 %). While Mesta
flower damage of 22.46 per cent. intercropped plots recorded 11.55 per cent pod
damage whereas the sole black gram plots registered
The per cent reduction of flower damage wamaximum pod damage of 16.34 %he per cent
maximum (66.91 %) in marigold intercropped withreduction of pod damage was maximum (71.05 %) in
black gram followed by sunnhemp (61.44 %) anithe treatment of black gram intercropped with
marigold on pod maturing stage, followed by black
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gram intercropped with maize (69.64 %). The@opulation of spiders on black gram grown with
treatment of black gram intercropped with Mestdifferent intercrops
showed the least per cent reduction (29.31 %). The data presented in Table 6 revealed that the
predatory spider population was minimum (0.96
Effect of various intercrops on flower and pod /plant) in sole black gram and maximum populatidbn o
damage dueto pod borers spiders (1.73/plant) was recorded in maize, folldwe
The per cent reduction of flower damage duévito by black gram with marigold (1.70 /plant) which was
vitrata was maximum (66.91 %) in black gramon par with Mesta (1.67/plant) similarly, sunflower
intercropped with marigold followed by black gran{1.54/ plant) and coriander (1.52 /plant) also @n p
intercropped with sunnhemp (61.44 %). A maximurwith each other.
reduction of pod damage (75.65 %) was recorded in
black gram intercropped with marigold followed byeffect of various intercrops on the incidence of
black gram intercropped with sunnhemp (68.71 %tural enemies of black gram
(Fig.2). Black gram intercropped with maize recorded
significantly maximum population of coccinellids
The per cent reduction of flower damage causeH.by(2.68 coccinellids / plant). This was followed badk
cngus was maximum (75.26 %) in black gramgram inter cropped with marigold (2.52 coccinellids
intercropped with marigold during flowering stageplant), coriander (2.51 coccinellids / plant) aneédt
followed by black gram intercropped with maiz€2.39 coccinellids / plant). The sole black grarmpcr
(70.90 %). The per cent reduction of pod damage wasorded minimum population of coccinellids (1.78
maximum (71.05 %) in black gram intercropped witboccinellids /plant) (Fig 4). A maximum population
marigold followed by black gram intercropped withl.73 spiders/plant was recorded when black gram
maize (69.64 %) (Fig3). intercropped with maize followed by black gram with
marigold (1.70 spiders/plant) which was on par with
The present findings are more or less similar & ¢fi mesta (1.67 spiders/plant) and intercrop sunflower
Dar et al.,(2003) who reported that the green gramecorded 1.54 spiders/ plant followed by coriander
intercropped with maize reduced the pod dama@k52 spiders/plant) (Fig. 4).
caused by the pod boremd.(vitrata and L. boeticus).
This is also in accordance with the findings ofgBin The present findings are in agreement with the
(2014) who reported less pod damage by the podercropping studies carried out by Oloo and Ogeda
borer when chickpea was intercropped with marigold1990) who opined that a suitable environment could
The experimental results are in agreement withdhatbe available for natural enemies when intercropped
Karel et al. (1980) who reported less pod borewith sorghum and maize. A natural enemy favored
damage was found on cowpea intercropped withtercrop of coriander has been envisaged by the
maize. Dutta (1996) also reported that intercrogpimeport of Rizk (2001) in which the intercroppindéa
maize and sorghum along the periphery significanthbean  with coriander Qoriandrum  sativum)
reduced the population and the damage caused byshmificantly increased the natural enemy poputatio
pod borersil. testulalis M. vitrata andL. boeticus) in - which in turn significantly decreased the populatio
cowpea. of A. craccivora. The low incidence of insect pests
and high incidence of predators in cotton interpexp
Population of coccindlids on black gram grown with  with  cluster bean has been observed by
different intercrops Balasubramaniaret al. (1998) and Kasinaet al.
The population of predatory coccinellids in varioug2006) which is in agreement with the present ssidi
intercrops is presented in Table 5. The experiment
results found that black gram intercropped maiZeffect of variousintercropson black gram yield
recorded the maximum coccinellids population (2.6Bhe effects of various intercrops on black gramdyie
beetles/plant) followed by marigold (2.52 beetleare presented in Table 7. The grain yield calcdlate
/plant) which was on par with coriander intercrogpppewas maximum in the sole crop (4.40 g/ha). While, th
plots (2.51 beetles /plant). The sole black graap c highest equivalent yield was obtained from black
recorded minimum population of coccinellidgram intercropped with marigold (6.04 g/ha) which
(1.78 beetles /plant). was significantly superior over other intercrop
combinations. The black gram intercropped with

@ IJTSRD | Available Online @ www.ijtsrd.com plMme — 2 | Issue —5 | Jul-Aug 2018 Page: 1033



International Journal of Trend in Scientific Resdaand Development (IJTSRD) ISSN: 2456-6470

maize recorded significantly maximum equivalent. Choudhary, J. S. and K. C. Kumawat. 2007. Effect
grain yield (5.24 g/ha) followed by Mesta (4.77 ajh of various intercrops on the incidence of sucking
cluster bean (4.62 g/ha), sunnhemp (4.57 qg/ha), pest of green gram, Vigna radiata (Linn.) Wilczek.
coriander (3.69 g/ha), horse gram (3.89 g/ha),sesa  Journal of Eco-friendly Agriculture, 3 (1): 40-42.

(3.81 g/ ha), sunflower (3.80 g/ha). 8. Dar, M. H., P. Q Rizvi and N. A. Naqvi. 2003.

_ _ _ _ Effect of intercropping on the major insect pests
Effect of various intercrops on equivalent yield of of green gram and black gram. Shashpa. 10 : 85-
black gram 87.

The present results showed that the equivalendisyieb
obtained in the plots of sole crop and intercropped
plots are in conformatory with the reports of
Choudhary and Kumawat (2007) by registering a sole
crop yield of 4.40 g/ha while the highest yield was ] )
recorded from black gram intercropped with marigoldC-Putta, R. D. S. K. 1996. Effect of intercropping on
(6.04 g/ha) which was significantly superior over Inféstation of insect pests of green gralournal
other intercrop combinations (Fig. 5). These rasult ©Of the Agricultural Science Society of North East

get a partial support from the findings of Alghali !ndia, 9:220- 223

(1993). The influence on the yield obtained due tbl.Ganapathy, N. and C .Durairaj. (2000). Bio-
intercropping with cluster bean and sesame wer als efficacy of some newer insecticides against pod
conformed and supported with investigations of borers of blackgranPestology, 26: 43-44.

Dhuri, A., Singh, K., and Singh, R. (1986). Effect
of intercropping on population dynamics of insect
pests of black gram, Vigna mungo (L.) Hepper.
Indian journal of entomology, 48: 329-338.

Ahirwar et al. (2009). 12.Gouse, M. and A. Subbarao. 1998. Influence of
intercrops on the incidence oHelicoverpa

CONCLUSION armigera in post rainy season pigeonpea.
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Tablel. Effect of variousintercropson spotted pod borer, M. vitrata
Mean number of larvae per plant Pooled

S.No Intercrop combinations

40DAS 47DAS 54DAS 61DAS 68DAS Mean*
1.43 111 0.86 0.55 0.31 0.85

1 Black gram + sunnhemg
(1.19° | (1.05} | (0.92f | (0.74F | (0.55f | (0.89¥
1.80 1.63 1.40 1.27 1.07 1.43
2 Black gram + sesame "
(1.34f" | (1.27f | (1.18F | (1.12F | (1.03f | (1.19f
1.39 1.22 0.60 0.38 0.14 0.74
3 Black gram + marigold .
(1.177° | (1.10f | (0.77} | (0.61} | (0.37} | (0.80}
1.33 1.63 1.73 1.73 1.60 1.6(
4 Black gram + coriander

(1.15% | (1.27f | (.31 | (1.31F | (1.26) | (1.26%
1.63 1.53 1.87 1.66 1.43 1.62
278 | (L.23F | @367 | (1.28F | (1.19f | (1.27F
1.47 1.70 0.93 0.73 0.70 1.10

6 Black gram + cluster bean
(1.21f | (1.30f°| (0.96f | (0.85f | (0.83f | (1.03f
1.73 1.73 1.73 1.57 1.37 1.62

5 Black gram + horse gran

7 Black gram + mesta
(1.31f | (1.31F | (1.31) | (1.25) | (1.17¢ | (1.27F
1.87 1.63 1.27 1.13 0.97 1.37
8 Black gram + sunflower
(1.36) | (1.27f | (x.12f | (a.06f | (0.98F | (1.16}
1.60 1.53 1.30 1.57 0.90 1.38
9 Black gram + maize

(1.26f | (1.23f | (1.14f | @.25) | (0.94f | (1.16¥
2.73 2.27 2.03 2.17 220  2.28
(1.65f | (1.50) | (1.42) | (1.47) | (1.48) | (1.50)
SEd 0.0155 | 0.0141 | 0.0137 | 0.0134 | 0.0119 | 0.0154

CD (P=0.05%) 0.0327 | 0.0296 | 0.0288 | 0.0281 | 0.0250 | 0.0323

10 Black gram (Sole crop)

DAS- Days After Sowing. Figures in the parenthemes/x values * Peak population of spotted pod borer
during the crop season
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S.No Intercrop combinations

Table2. Effect of various intercrops against

gram blue butterfl
Mean number of larvae per plant

E. cngus

40 DAS 47DAS 54 DAS 61DAS 68DAS

Pooled
Mean *

1 Black gram + sunnhemg 2.33 2.40 1.97 1.80 1.10 921
(1.52f | (1.54) | (1.40) | (1.34) | (1.04F | (1.37f
2 Black gram + sesame 2.03 2.22 1.20 1.02 062 114
(1.42f | (1.48f | (1.09f | (1.00f | (0.78f | (1.16Y
3 Black gram + marigold 1.87 1.22 0.69 0.51 0.13 .880
(1.36f | (1.10¥ | (0.83f | (0.71f | (0.36F | (0.87)
4 Black gram + coriander| 1.77 1.87 1.66 1.54 0.88 1.54
(1.33f | (1.36F | (1.28f | (1.24f | (0.93f | (1.23F
5 Black gram + horse gram 2.03 2.66 2.27 2.10 1.882.18
(1.42f | (1.637 | (1.50f | (.44} | (1.37) | (1.47F
6 Black gram + cluster bean 2.09 2.10 2.00 1.65 1.35 1.83
(1.44fF | (1.44f | (1.41) | (1.28F | (1.16) | (1.35f
7 Black gram + Mesta 2.70 2.63 1.87 1.80 1.75 2.15
(1.64f | (1.62f¥ | (1.36f | (1.34) | (1.32) | (1.45F
8 Black gram + sunflower 1.80 1.88 1.90 2.00 1.66 .841
(1.34° | (1.37f | (1.37F | (1.41f | (1.28f | (1.35f
9 Black gram + maize 2.04 0.87 0.76 0.6b 0.32 0.93
(1.42f | (0.93f | (0.87f | (0.81) | (0.56F | (0.92f
10 Black gram (Sole crop) 3.40 3.07 3.3% 3.20 3.40 83p
(1.84) | (1.75) | (1.83) | (1.78) | (1.84) | (1.81)
SEd 0.0165 | 0.0170 | 0.0108 | 0.0154 | 0.0107 | 0.0146
CD (P=0.05%) 0.0346 | 0.0358 | 0.0227 | 0.0323 | 0.0225 | 0.0307
DAS- Days After Sowing. Figures in the parentheses/x values
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Table3. Effect of variousintercrops on damage dueto spotted pod borer, M. vitrata
Per cent damage (%)

colrgtb?rn(ztci)gns Flower Per cent reduction  Pod damage Per cent reduction
damage (%) over control (%) over control
1 Black gram + 8.66 61.44 8.39 68.71
sunnhemp (17_1”; (16.83?
> Black gram + 10.88 51.55 11.94 55.48
sesame (19.26f (20.21)
3 Black gram + 7.43 66.91 6.53 75.65
marigold (15.81} (14.80%
4 Black gram + 13.64 39.26 12.88 51.97
coriander (21.675 (21.03'
¢ | Black gram + horse 17.12 23.77 15.94 40.56
gram (24.43) (23.53)
6 Black gram + 12.64 43.72 12.53 53.28
cluster bean (20.82§ (20.73%°
7 Black gram + 16.55 26.31 14.73 45.07
mesta (24.00f (22.569
3 Black gram + 14.33 36.19 13.63 49.17
sunflower (22.24 (21.66
9.43 58.01 10.56 60.62
9 | Black gram + maize
(17.88§ (18.96§
10| Black gram (Sole 22.46 - 26.82
crop) (28.28) (31.19) -
SEd 0.1899 - 0.3023 -
CD (P=0.05%) 0.3989 - 0.6352 -

Values in the parentheses are arc sine transforiesch value is the mean of three replication. tolamn,
means followed by common letter are not signifigadifferent by LSD (P = 0.05)
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Tabled. Effect of various intercrops on pod damage dueto gram blue butterfl jus

Per cent damage (%)

,E.cn

Intercrop Flowering stage Pod maturing stage
combinations Flower Per cent reduction  Pod damage Per cent reduction
damage (%) over control (%) over control
1 Black gram + 8.22 44.75 10.93 33.10
sunhemp (16.66Y (19.309
> Black gram + 4.92 66.93 5.98 63.40
sesame (1281; (1415?
3 Black gram + 3.68 75.26 4.73 71.05
marigold (11.05} (12.56%
4 Black gram + 5.43 63.50 7.22 55.81
coriander (13_4751 (15.585
¢ | Black gram + horsg 7.38 50.40 9.44 42.22
gram (15.76) (17.88§
6 Black gram + 7.57 49.12 9.88 39.53
cluster bean (15.96 (18.32
10.43 29.90 11.55 29.31
7 Black gram + mesta
(18.83) (19.86§
8 Black gram + 5.98 59.81 8.35 48.89
sunflower (14.15§ (16.79)*
4.33 70.90 4.96 69.64
9 Black gram + maiz
(12.00§ (12.86§
1o | Black gram (Sole 14.88 16.34
crop) (22.69) : (23.84)
SEd 0.1921 - 0.1731
CD (P=0.05%) 0.4035 0.3637

Values in the parentheses are arc sine transfoftaeti value is the mean of three replication. Irolairan,
means followed by common letter are not signifitadifferent by LSD (P = 0.05)
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Tableb. Population of coccinellids on black

gram

grown with different intercrops

D

4

S No Intercron combinations Mean number of coccinellids/ plant Pooled
' P 40DAS 47DAS 54DAS 61DAS 68DAS Mean *
1.70 1.59 1.99 2.13 2.05 1.8¢
1 Black gram + sunnhemg
(1.30f | (1.26f | (1.41) | (1.45¢ | (1.43§ | (1.37)
1.83 1.68 2.22 2.35 2.10 2.03
2 Black gram + sesame
(1.350 | (1.29) | (1.48F | (1.53) | (1.44f | (1.42%
5 Blnck ol 1.55 2.42 2.73 2.88 3.03 2.52
ack gram + marigo
(1.24f | (.55 | (1.65F | (1.69f | (1.74f | (1.57)
1.93 2.48 2.51 2.66 2.99 2.51
4 Black gram + coriander| =
(1.387 | (1.57f° | (1.58f | (1.63f | (1.72f° | (1.58Y
2.01 2.12 2.38 2.49 2.36 2.21
5 Black gram + horse gram
(1.417 | (1.45f | @.54f | (1.57F | (1.53F | (1.50f
1.38 2.23 2.48 2.59 2.56 2.2/
6 Black gram + cluster bean 5
(1.17F | (1.49f | (1.57f* | (1.60f | (.59} | (1.49}
1.40 2.29 2.66 2.77 2.86 2.3¢
7 Black gram + mesta
(1.18f | (1.51f | (1.63) | (1.66f | (1.69f | (1.53f
1.25 1.79 2.38 2.44 2.56 2.08
8 Black gram + sunflower
(1.11) | (1.33F | (1.54f | (1.56% | (1.59f | (1.43f
1.74 2.55 2.88 3.00 3.25 2.68
9 Black gram + maize
(1.31f | (1.59F | (1.69} | (1.73} | (1.80} | (1.62)
2.01 1.43 1.86 1.74 1.88 1.74
10 Black gram (Sole crop)
(1.417 | (1.19) | (1.36f | (1.31) | (1.37f | (1.33¢
SEd 0.0143 | 0.0168 | 0.0167 | 0.0136 | 0.0183 | 0.0166
CD (P=0.05%) 0.0301 | 0.0353 | 0.0352 | 0.0286 | 0.0384 | 0.0349

DAS- Days After Sowing. Figuresin the parenthesesare
during the crop season

@ IJTSRD | Available Online @ www.ijtsrd.com plMme — 2 | Issue —5 | Jul-Aug 2018

Pag

x values. * Peak population of coccinellids

e: 1040



International Journal of Trend in Scientific Resdaand Development (IJTSRD) ISSN: 2456-6470

Table6. Population of

pider son black gram

grown with different intercrops

S.No Intercrop combinations Aol Binbiegolipla i i At “gulee
' P 40DAS 47DAS 54DAS 61DAS 68DAS Mean*
0.70 1.51 1.58 1.62 1.73 1.42
1 Black gram + sunnhemg "
(0.83) | (1.22f | (1.25§¢| (1.27f | (1.31f | (1.18f
0.65 1.44 1.53 1.57 1.69 1.37
2 Black gram + sesame
(0.80f | (1.19% | (1.23f | (1.25f | (1.29f° | (1.15f
1.02 1.73 1.82 1.86 2.09 1.7(
3 Black gram + marigold .
(1.00f | (1.31F | (1.34F | (1.36f | (1.44F | (1.29}
0.78 1.55 1.66 1.74 1.87 1.52
4 Black gram + coriander| =
(0.88f | (1.24F% | (1.28f | (1.31f | (1.36§ | (1.22F
0.60 1.02 1.14 1.29 1.38 1.08
5 Black gram + horse gram
(0.77)" | (1.00f | (1.06y | (1.13) | (1.17) | (1.03)
0.87 1.22 1.35 1.48 1.62 1.3(
6 Black gram + cluster bean
(0.93f | (1.10§ | (1.16F | (1.21F | (1.27f | (1.13f
1.13 1.62 1.77 1.82 2.03 1.67
7 Black gram + mesta .
(1.06) | (1.27f | (1.33f | (1.34F | (1.42f | (1.28f
1.08 1.54 1.63 1.69 1.79 1.54
8 Black gram + sunflower 5
(1.03f | (1.24f | (1.27f | (1.29f | (1.33f% | (1.23f
0.55 1.84 1.93 2.02 2.35 1.73
9 Black gram + maize
(0.74% | (1.35% | (1.38} | (1.42} | (1.53} | (1.28}
0.73 0.87 1.02 1.08 1.12 0.96
10 Black gram (Sole crop)
(0.85y | (0.93) | (1.00f | (1.03f | (1.05¥ | (0.97Y
SEd 0.0102 | 0.0133 | 0.0162 | 0.0116 | 0.0180 | 0.0114
CD (P=0.05%) 0.0215 | 0.0280 | 0.0340 | 0.0243 | 0.0378 | 0.0239

DAS- Days After Sowing. Figures in the parenthemes/x+0.5 values
*Peak population of spiders during the crop season.
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Table7. Effect of variousintercropson black gram yield
Main crop (g/ha)

Treatments

Intercrop (g/ha)

Equivalent yield (g/ha)

4.57
1 Black gram + sunnhempg 3.20 2.90 .
(2.13f
3.81
2 Black gram + sesame 2.58 1.59
(1.95f
, 6.04
3 Black gram + marigold 3.25 0.60
(2.45}%
3.69
4 Black gram + coriander 2.53 0.77
(1.91%
3.89
5 Black gram + horse gram 2.73 1.35
(1.97f
4.62
6 Black gram + cluster bean 2.40 1.60 .
(2.14f
4.77
7 Black gram + mesta 2.86 2.90
(2.18f
3.80
8 Black gram + sunflower 2.95 0.99
(1.94F
5.24
9 Black gram + maize 2.90 3.90
(2.28¥
4.40
10 Black gram (Sole crop) 4.40 0.00
(2.09¥
SEd - - 0.0274
CD (P=0.05%) - - 0.0576

*Mean of three replications

Figures in parentheses are square root transfoualees in column, means followed by same letteesnat
significantly different at P=0.05 by LSD (P = 0.05)

@ IJTSRD | Available Online @ www.ijtsrd.com plMme — 2 | Issue —5 | Jul-Aug 2018

Page: 1042



International Journal of Trend in Scientific Res#aand Development (IJTSRD) ISSN: 2-6470
PLATES Natural enemiesin black gram ecosystem

g

Field trial on variousintercropsagainst major pod
borersin black gram

Nature and damage symptom of pod borersin
black gram

L arvae of gram blue butterfly, Euchrysops cnejus

Spiders (unidentified)

@ IJTSRD | Available Online @ www.ijtsrd.c/| Volume —2 | Issue —5 | JAug 201¢ Page: 1043



