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Host plant resistance is an impaortant component of integrated pest management of the melon fruit fly,
Bactrocera cucurbitae (Cogquillett), Various phenotypic traits including length of ovary pubescence, rind
hardness, rind thickness, fruit length, fibre content, and fruit diameter and alleochemical traits includ-
ing flavonoid content, ascorbic acid, free amino acid, tannins content and phenols content of fruit were
studied on fifteen varieties/genotypes of ridge gourd, Luffa acutangula in relation to resistance against
B. cucurbitae under field conditions in the hot arid region of India, Significant differences were found
in tested varieties/genotypes for fruit infestation and larval density per fruit. The varieties/ genotypes
AHRG-57 (15.92%), AHRG-29(17 67%) and Pusa Nasdar (18.27%) were found resistant; AHRG-41(21.77%),
AHRG-35(25,38%), Arka Sujata(30.08%), AHRG-36(34.8%), 5. Manjari (39.67%) and 5. Uphar (42.3%) were
moderately resistant; AHRG-30 (55.67%), AHRG-42 (57.63%) and AHRG-33 {57,67%) were susceptible;
AHRG-47 {77 75%) and AHRG-31{79.72) were found the highly susceptible varieties/ genotypes to melon
fruit fly infestation, A significant positive correlation {r= 0,95) was also observed between percent fruit
infestation and larval density per fruit, The percent fruitinfestation and larval density had significant pos-
itive correlation with fruit length and diameter and negative correlation with length of ovary pubescence,
rind hardness and rind thickness, Based on Kaiser Normalization method, two principal companents (PCs)
were extracted explaining cumulative variation of 90% in melon fruit fly infestation and length of ovary
pubescence, rind thickness, flavonoid content, ascorbic acid, free amino acid, tanmins content, and phe-
nols content werethe reliable variables for characterization of resistance, Ridge gourd varieties/ genotypes
AHRG-57, Pusa Nasdar and AHRG-29 were classified as resistant to B. cucurbitoe and these could be used
in future breeding program as resistant sources.

02015 Elsevier BV, All rights reserved,
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Abstract: Calligonum polygonoides L. (Phog) is an endemic perennial herb that is highly resistant to
all type of abiotic stresses and dominant biomass as well as phytochemicals producer in its natural
habitat of the “Thar Desert” of Rajasthan, India. The present study was conducted to evaluate the
effect of extreme environmental conditions on the phenolic, Aavonoids, tannin content, and total
antioxidant activities of C. polygonoides foliage harvested during different months. It exhibited a
significant variation in the content of phenolic compounds, flavonoids, tannins, and antioxidant
activity with harvesting time and all parameters are positively correlated to each other. The highest
phenolic compounds and antioxidant activity was observed during severe winter and summer
months, when monthly average environmental temperature was lowest and highest of the year,
respectively. On the basis of the results, two harvests of C. polygonoides foliage during June and
December are advised to maximize the phenolic compound production with highest antioxidant
activity. These results demonstrate C. polygonoides, which is a dominant biomass producer under the
harsh climatic conditions, can be an important source for the development of the functional foods
rich in antioxidants in hot arid regions.
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ARTICLE INFO ABSTRACT

Keywords: The fruit fly, Garpomyia vesuviana Costa  Tephritidae: Diptera) is an important pest of ber (Zizphus mauritina 1),
Fruit fly leading to dgnificant losses in vield in the hot arid sgro-climate of India Varistion in resoures input (anti-
Ber xenotics and alllochemicak) to plants trigger bottom-up effects on ber-fsit fly interactions. However, variation

Hottom-ap ofet
Hantinsed interactions
Hot arid envirnment

in plant extringie and inlringic trails in response Lo reowce avaiability may modify the botlom-up effects. The
objectives of this study were 1o identify and categorize sources of resistance in ber cultivam to C. vessnviana from
the arid region of hdia We found that: (i) three cultivars were resistant; 12 cultivars were moderately resistant;

& eultivars were suseeptible and thres eultivams wers highly sueeptible 1o fruit Ay infestation; (i) the phenal,
tannin and flavonoid contents had sgmificant negative comelations with percent fruil infestation. The percent
fruit infestation had significant posilive eomelations with fruit length, pubp stone mitio and had dgnificant
negative comelation with pericarp thickness. Pulp texture and fruit surface were found 1o be hardy and mugh,
respectively, in retistant eultivars of ber; and (iif) Mavonsid and phenols content explained (8996) of the total
variation in fruit fly infestation. Two principal com ponents {PCs) were extracted which expliined the cumulative
variation of B4.7% in fruil fly inkstation. PC1 explained 59.9% of the variation while PC2 explained 24.9% of
the variation. Growers can adopt the potential resistant cultivans of ber (Tikadi, Kathaand Maichi cultivars) with
minimal finaneisl investment Lo obtin kigher yiekls. Henee, a benefit of resistance ¢ ultivars foryield potential is
apparent and rsistance cullivars ean be used a2 an important eomp, 1ol i L

1. Introduction

Plant-arthropod interactions are thought to be of umaost importance
for understanding the dynamics of ecological communities (Sarmento
et al., 2011; Han et al., 2016). Plant defence stmategies againgt insect
herhivores may involve the synthesis of a plethora of hiologically active
compounds (alelochemicals), which are phylogenetically conserved in
gpecific plant families or genera (Mithofer and Boland, 2012). Plants
frequently display genetic variation within and between population for
traits that influence the preference and non-preference of insects on
their hosts that are resistance traits (Johnson and Agrawal, 2005;
Haldhar et al., 2017; Samadia and Haldhar, 2017; Muthusamy et al.,
20177, It has been widely recognised that biological diversity plays a
vital role in structuring community ecosystem processes (Snyder et al.,
2006; Haddad et al., 2011; Sarmento et al, 2011; Tooker and Frank,
2012). The genotypic variation may influence the distribution and da-
mage levels of herbivores on focal plants through processes referred to
as associational resizance or susceptibility (Barbosa et al, 2009). Ex-
ploitation of bottom-up effects in the crop plant is an economical and

environment-fiendly method of insect management . The atiractive and
beneficial feature of bottom-up effects is that they are farmer friendly
and do not need much financial investment for pest contml. The
identification and development of crop specific genotypes with re-
sistance to pests iz determined by the nutrients and concentrations of
secondary metabolites. Host plants play an important role in de-
termining insect populatons in respect to concentrations and propor-
tions of mnutrients, which differ among species (Schoonhoven et al.,
2005). Plants having antibicsiz characters such as flavonoids, phenols,
tamnins ete. may cause reduced insect survival, prolonged development
time, decreased size and reduced fithess of new generation adults {Gogi
et al., 2010; Haldhar et al., 2013a). Hence, such mechanisms of plant
resistance have been effectively and widely used for managing insect
pests in horticultural crops (Moslem e al, 2011; War e al., 2012;
Haldhar et al, 2015a, 2015b, 2017). Direct defenses are mediated by
plant charmacteristics that affect the herbivore's biology such as me-
chanical protection on the surface of the plants (eg., hairs, trichomes,
thoms, spines, and thicker leaves) that retard the development of her-
bivores (Hanley et al,, 2007).
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The melon fruit fly, Bacoocens cucurbitae (Coguillett) (Tephritidae: Diptera) is an important pest of cu-
curbits and is found to be effecting kachri {Cucumis melo var. callosus), leading to significant losses in
yield potential in the hot arid agro-climate of India. The objectives of thiz sudy were to identify and
categorize sources of resistance in kachn genotypes to B cucurbitae from the arid region of India. Two
genotypes weme found to be highly resizstant; 4 further genotypes wem found to be resistant; 10 geno-
types were modemtely resistant; 6 genotypes were susceptible and two genotypes were found to be the

highly susceptible to melon fruit fly infestation. The phenols (r = —0.90), @nnin {r = —0.89), total al-
kaloids (r = —0.80) and flavonoid (r = —0.96) contents had significant negative correlations with percent
fruit infestation. The percent fruit infestation did not correlate with fruit length (r = 017), fruit diameter
(r = 0.31) and had significant negative comelation with length of ovary pubescence (r = —0.95), rind
hardness (r = —0.94) and rind thickness (r = —091 ). Flavinoid and tannin contents explained (912 and
421 respectively) of the total variation in fruit fly infestation and in lanal density per fruit. Maximum
variation in fruit infestation and lanal density was explained by the length of ovary pubescence (895
and 84.8%, respectively) followed by rind hamdness (4.3 and 33X, respectively). Based on the Kaizer
Mormalization method, two principal components (PCs) were extracted explaining the cumulatve
variation of 882% in melon fruit fly infestation. PC1 explained T1L6% of the varation while PC2 explained
6.6% of the variation. Kachr genotypic variability can improve plant fimess via bottom—up effects on
fruit fly infestation. Growers can adopt potential genotypes of kachri as identified for resistance (hwo
genotypes) with minimal financial investment for obtaining higher yields. Hence, a benefit of divemsity
fior yield potential is recognized and thus genotypes diversity is used to become an important answer for
zustainable management.

5
Raatrocera cucurbitas
Cucumis melo var. @l
Intra-specilie diversity
Bottam-up e fect

Plant defence

Plant-insact inke ractions
HiEt arid environment
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L Introduction genotypic variation may influence the distribution and damage

levels of herbivomes on focal plants through processes meferred to as

A goal of many integrated pest management (IPM) rese archers
and practitioners has been to develop sustainable management
programmes that are more resilient and less reliant on synthetic
pesticides (Sharma and Ortiz, 2002 Lin, 2011; Tooker and Frank,
2012; Bustos-Segura et al, 2017L It has been widely recognised
that biological diversity plays and a vital role in struchiring im-
munity ecosystern processes (Tilman et al, 2006; Smyder et al,
2006; Haddad et al, 2011; Tooker and Frank, 2012). The

* Corresponding author. Agricu tural Entomalogy, ICAR-Central Institute for Arid
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associational resistance or susceptibility (Barbosa et al., 2009). The
bottom-up effects in the crop plant is an economical and
emvironment-friendly method of insect management The attrac-
tive and beneficial feature of botton up effect is that it is farmer
friendly and does not need much financial investment for pest
cointrol. The identification and development of oop specific geno-
types with resistanoe to pests is determined by the nutrients and
concentrations of secondary metabolites. Host plants play an
important role in determining insect populations in respect to
concentrations and proportions of nutrents and differ among
species {Schoonhoven et al, 2005). Plants having antiblosis char-
acters such as flavinoid, alkaloid, phenols, annins etc may cuse
reduced insect survival, prolonged development time, decreased
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Indian jujube {Zizighes maunitiang Lamk) has been recopnised 25 an undenutilised plant worthiy
of further reseanch and development by the Indian Mational Genetic Resources Programme and
the International Centre for Underutilised Crops, UK. It s an important fruit crop of the hot ard
regions in India as it forms an integral part of the life of the locals as a source of nutrition, fodder
(leaves), fuel {pruned wood) and it has several ethnobotanical uses. in this study, 8 of the 10 prin-
cipal growth stages based an the existing Biologische Bundesantalt, Bundessortenamt und Che-
mische Industrie {BBCH) scale were used to desoribe Indian jujube These growth stages were
vegetative bud development (Stage 0), leaf develop ment (Stage 1), shoot development (Stage 31
inflarescence development (Stage 5), flower development (Stage &), fruit develo pment (Stage 7).
fruit maturity (Stage 8) and senescence or beginning of dormancy (Stage 9). The phenological
BBCH scale for Indian jujube can be used to guide the gowers as towhen to camy out onchard
management practices such as canopy training and pruning, nutrient and water application, pest

KEYWORDS

1 | INTRODUCTION

Indian jujube Zizighes mavritiona Lamik) belongs to the family Rham-
naceae and ks an indigenous fruit crop of India (Krishna, Parashar,
Awasthi, & Singh, 2014 It is known by vanous names such a5 Indlan
plum, Indian chemy, Chinese date Chinese fig, Malay jujube and in
India, most commaonly as ber orbor. Itls recognised as an undenutilised
plant worthy of further research and development by the Indian
Mational Genetic Resources Programme and the Intemational Centre
for Undenutilised Crops, UK (Krishna & Parashar, 2003). Indian jujube
is widely distributed in wamn regions of the warld but India is its main
site of culthation. Currently, it i grown over approcdmately
45,000 ha with 481,000 t production per year in india (Anon., 2017).
It is an important fruit arop of the hot anid regions in India a5 it forms
an integral part of the life of the locals as a source of nutrition, fodder
fleaves], fuel (pruned wood) and has sveral ethnobotanical uses
(Krishna & Parashar, 2013; Morton, 1987). It s a dominant component
of the natural vegetation in the Thar desert of India and thrives under

ol ol control and

harvestp

BBCH scale, ber, emd ronmental factors, phenology, phenophase

a maimum annual temperature of 35-42°C and minimum tempera-
ture of 4-12°C (Azam-Ali et al, 2006). Meghwal, Khan, and Tewar
(2007 asserted that ber trees should not be grown in areas experienc-
ing temperatures lower than 4°C for prolonged periods. The plant can
tolerate temperatures as high as 49-50°C and as low as -2°C
tawasthi & More, 2009). It can produce fruits even in areas which
recefve average annual rainfall of only 150-200 mm and thus is asuit-
able crop for the ard and semi-arid regions of the world (Tel-Zur &
Schneider, 2005).

Indian jujube is a spiny shrub or a small tree with ends of
branches decurved or drooping it has a chaacteristic shoot growth
pattem which may be an adaptation to arid and semi-arid conditions.
It produces three types of proleptic shoots vigorows, nommal and
spur-type by relteration or following pruning of the previous season’s
growth. It also produces a dense canopy by sylleptic branching when
conditions are favourable for growth, and shows rapid morphogenetic
adjustments by the way of shoot tip absdssion or dommancy of apical
buds at the onset of drought (Kuran & Reddy, 199%). The plant is
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Haost plant accessions determine bottom-up effect of snapmelon (Cucumis melo var.

momeordica) against melon fly (Bactrocera cucurbitae (Coguillett))

Shravan Manbhar Haldhar*, Dilip Kumar Samadia, Rakesh Bhargava, Balu Ram Choudhary

and Dhurendra Singh

JCAR-Cantral Institute for Arid Horticuliure, 56l Ganganagar Highway, Beechwal Induswial Area, Bikaner—334006, India

The melen fly, Bacirecera cucurbitae (Tephritidae: Diptera) is an important pest of snapmelon {Cucumis melo
var. momerdica), leading to significant losses in yield in the hot arid agro-climate of India. The accessions IC-
430190 (11.21%), DES-AHS 2011/4 (14.97%) and DES-AHS 2011/3 (18.57%) were found to be novel resis-
tant accessions agamst melon fiy, B cucurbitae infestation. Free amino acid and total soluble solid (T5S) were
in positive correlation with percent fruit mfestation whersas phenols, tannm, total alkaloids and Havono:id
contents had siznificant negative correlation with percent fuit infestation. The percent fiuit infestation had
significant positive correlation with fruit length, frout diameter and flesh thickness and negative correlation
with length of ovary pubescence, rind hardness at immature stage, nnd hardness at mature stage and pericarp
thickness. Based on Kaiser Normalization method, two principal compensnts (PCs) were extracted explaining
cumulative vanation of 82.80% in melon fly mfastation. PC1 explained 53.41% of the vanation while PC2
axplained 29.39% of vanation. The flavoneid, total alkaloid, tannins, phenols content, length of ovary pubes-
cance and rind hardness were the novel antibiosis and antixenotic characters found in smapmelon resistant
melon fiy, 5. cucurbitas and therefore, could be used as marker traits i plant breeding programs to select

resistant accessions.

Key Words: Bactrocera cucurbitas, Cucumis melo var. momordica, intra-specific diversity, bottom-up effect,
plant defenze plant-msect imnteractions, host and environment.

A goal of many integrated pest management (IPM) re-
searchers and practitionsrs has been to develop sustainable
management programs that are morve reszilient and less
reliant on synthefie pesticides (Bustos-Segura er al. 2017,
Sharma and Ortiz 2002, Tooker and Frank 2012). It has
been widely recogmzed that biolegical diversity playing and
2 vital role In structuring communities ecosystem processas
(Haddad er al. 2011, Tooker and Frank 2012). The geno-
typle varation may influence the distribution and damage
levels of herbivores on focal plants threugh processes re-
ferred to as associafional resistance or susceptibility (Barbosa
er al 2009, Muthusamy er al 2017). The featurs of bottom-
up effects 13 that it 15 farmer-friendly and environment-
friendly method of insect management The attractive and
beneficial featurs of bottom up effect 1s farmers friendly and
does not need much financial investment toward pest con-

Received June 28, 2017. Accepted Fume 17, 2018,
First Published Online in T-STAGE an November 18, 2018,
*Comesponding author (2-mail: haldhar20iagmail con)

trol. The identificztion and development of erop specific
zenotypes with rasistance fo pests is determined by the
nutrients and concentrations of secondary metzbolites. Host
plant plays an important role in determining insect popula-
tions in respect to concentrations and propertion of nuinients
and differs ameng species (Schoonhoven er al. 2005). Con-
siderable progress has been made in identification and de-
velopment of crop cultivars with resistance to the major
pests in different crops. There is a need to transfer resistance
genes into high-yielding cultivars with adaptation to differ-
ent agro-ecosystems {(Samadia and Haldhar 2017, Shamma
and Ortiz 2002). Plants are generally expeosed to a variety of
biotic and abiotic factors that may alter thew zenotypic and
phenctypie properties resulfing in expression of different
mechanisms of resistance to pest attack (Gogl er all 2010,
Haldhar et al. 2015a). Such mechanizms of plant resistance
have been effectively used azainst insect pests in many field
and horticultural crops (Dhillon et al. 2005, Gogzt st al
2010, Haldhar e al. 2015b). Plants having antibiosis char-
acters like flavonoid, alkaloid, phencls, tanmins ete. may
canse reduced imssct survival, prolonged developmental
time, decreased size and reduced fitness of new generation
adults (Choudhary et al 2015, Gogi ef al 2010, Haldhar




Page: 6

Phytoparasitica (201 3) 41:475=481
Dl 10, L0051 260001 303255

Allelochemical resistance traits of muskmelon (Cucumis melo)
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Abstraet Host plant resistance is an important coim-
ponent for management of the melon froit fly,
Bacrrocera circinrbitane (Cogquillen), owing 1o difficul-
ties associated with its chemical and hiological control.

Arka Rajhans and GMM-3 were the highly susceptible
varietiesd genotypes to fruit fy in both seasons, 2001 and
2002 The larval density per fruit increased with an
increase in percent it infistation and there was a sig-

848 Florida Entomologist 95(4)

December 2012

REPORT OF HOMOEOCERUS VARIABILIS (HEMIPTERA: COREIDAE) ON
KHEJRI (PROSOPIS CINERARIA) IN RAJASTHAN, INDIA: INCIDENCE AND

MORPHOMETRIC ANALYSIS

Suravay M. Haupuag
Central Institute for Arid Horticulture, ICAR, Bikaner, India
E-mail: haldhar80@gmail .com

ABsTRACT

An infestation of Homoeocerus variabiliz Dallas (Hemiptera: Coreidae) on khejri, Prosapis
cineraria, was first noticed in 2010 at the Experimental Farm of Central Institute for Arid
Horticulture and other fislds of Bikaner district, Rajasthan, India. The maximum incidenca
was observed in December (66.7%) and minimum in June {16.7%). The number of this bog
ranged between 27.3 and 222 9 adults per plant. This species is characterized by an ochra-
ceous body with a bread red basal fascia on the pronotum between the humeral angles,
small pale scutellum, antennae 4-segmented, the basal part of second and third segment
is pale yellow, third segment flattened at the tip and fourth segment is the shortest. The
mean body lengths of the male and female adult vary and were recorded as 12.2 mm and
15.5 mm, respectively.

Key Words: Homoeocerus variabilis, Prosopis cineraria, bug, morphometric characters

REsUMEN

Sa obsarv por primera vez en 2010 una infestacién de Homoeocerus variabilis Dallas (Hemip-
tera: Coreidae) en khejri, Prosopis cineraria, en la Granja Experimental del Instituto Central
de Horticultura Aride v otros campos del Distrito Bikaner, Rajastdn, India. Se observd la inci-
dencia maxima (% de drholes infestados) en diciembre (66.7%) ¥ &l minimo en junio (16.7%). La
densidad de la poblacidn de esta chinche coreido vari6 entre 27.3 y 222 9 adultos por planta. El
chinche coreida se caracteriza par tener el cusrpa del colar café con una fascia ancha basal en
el pronoto entre los dngulos laterales, el escutalo pélido y pequefio, las antenas de 4 segmentos
con la parte basal del segundoe y tercer segmento de color amarilla, el el apice del tercer seg-
mento aplanado y el sagmento 4 s el mds corto. El promedio de la longitud del cuerpo de los

Warous biochemical traits including total sugar, reduc-
ing sugar, non-reducing sugar, tanning, phenols, alka-
loids, flavinoid and pH contents of fruit were studied on
1 lvaneties! genotypes of muskmelon, Cincimnis mefo L.,
in relation to resistance against 8. cacurbitee under field
conditions. Significant differences were found in tested
varietiesd penotypes for il infestation and larval den-
sity per froit. AHMMBR-1, RM-30 and AHMM/BR-E
were the most resistant; MHY-3, Durgapura Madbu and
Pusa Sarabati were moderately resistant; AHMMBR-13,
Pusa Madhuras and Arka Jeet were susceptible; wheneas

5. M, Haldhar (2=
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e-maik: haldhar&iigmail.com

R. Bhargava
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nificant positive comelation {f = 0.97) between percent
fruit infestation and larval density per fruit. Total sugar,
reducing sugar, noi-reducing sugas and pH were lowest
in pesistant and highest in susceptible varieties! geno-
fypes, whereas tanning, phenols, alkalosds and flavinoid
cotents were highest in resistant and lowest in suscepti-
ble varicties! genotypes. Total alkaload and pH contents
explaived 97.96% of the total vasiation i fruit fly nfes-
tation aind 92.83% of the total variation in larval density
per fruat due w alkaloids and iotal sugar contents,

Keywords Antibiesis - Biochemical traits

Imtroduction

Muskmielon (Cirenmis mrefe L) 18 an important borti-
cultural erop worldwide and plays an important role in
international trade. Different forms of melon are

machos y hembras varia y fue registrade a 12.2 mm y 15.5 mm, respectivamente.

Palabras Clave: Homoeoeerus variabilis, Prosopis cineraria, bug, incidence, morphome-

tric

Prosopis cineraria (L.) Drace (Fabales, Faba-
ceae), commonly called khejri (synonyms: jambi,
jambu, shumi, jandi) is a leguminous, multipur-
pose tree species distributed in hot arid and semi-
arid regions of India, Afghanistan, Pakistan, Iran
and Arabia (Pareak & Purchit 2002; Hanelt & IPK,
2001). It is the most revered indj?em:us plant of
hot arid and semi-arid regions of western India
and maostly found in north-western parts of Rajas-
than, Gujarat and Haryana. Khejri iz also known
a8 “Queen of the Desert”, and it is predominant
constituent of the vegetation complex in the hot ar-
id region of Rajasthan. It iz an integral part of the
life support systems of rural communities. Leaves
of this tree are used as animal fodder and its young
pods used as vegetable. Apart from these uses, it is
extremely drought tolerant, promotes soil fertility
by increasing organic carbon, N, P'and K under its
canopy (Srivastava & Hetherington 1991).

In the recent years, khajri tree decline has
been moticed in I‘ie Thar Desert of India. The

tree decline has been suspected to be caused by
the lowering of the water table, mechanization
of farm lands and incidence of pests. Some 153
insect and non-insect pests have been reported to
damage P. cineraria in the world (Beeson 1941;
Mathur & Singh 1960; Singh & Bhandari 1986;
Parihar 1993; Parihar & Singh 1993), of which
26 are known to be potential threats in arid and
semi-arid regions (Ahmed et al. 2004). The coreid
bug infestation on khejri has not yet been report-
ed. Here, we report the new information on the
incidence of H. variabilis on khejri, its morpho-
logical characters and taxonomic identification.

Mareriars avp MeTHODS

Incidence and Symptoms

Twenty 4-yr old khejri trees were randomly se-
lected in each of 3 replicates at the Experimental



Antixenotic and allelochemical resistance traits of
watermelon against Bactrocera cucurbitae in a hot
arid region of India

Shravan M. Haldhar*, B. R. Choudhary, R. Bhargava, and 5. R. Meena

Abstract

Host plant resistance is zn importznt component of integrated pest management of the melon fly, Bactrocers cucwrbitos (Coquillett] (Diptera: Teph-
ritidae]. We studied various antisenotic and sllelachemicl traits in the fruit for 15 varietiesgenotypes of watermelon Citreffus laratus (Thunb. | Mat-
sumiara & Nakai [Cucurbitales: Cucurbitaceae) in relation to resistance against 5. cucurbitoe under field conditions in 3 hot arid region of India. Results
showed significant differences in testad vareties genctypes in levels of fruit infestation and larval density per frit. The varieties/genotypes Asaki
‘amnate’ [12.73%), AHW/BR-16" [15.10%), ang Thar Manak’ (18.27%) were found to be resistant; Turgapurs Lal' (23.03%), ‘Sugar Baby' [26.67%),
AHW/BR-12° [20.73%), ‘Arks Manik' (32.15%), ‘Charleston Gray (38.70%), BHW-65 (35.80%), and ‘WHW-19° (48.97%) were found ta be moderately
resistant; and IC 58290% [53.18%). AHW/BR-60" [55.52%). BSM-1" [59.10%). ‘AHW/BR-137" [60.58%). and AHW/BR-3" (67.37%) were found to be
susceptible to fruit fly infestation. Significant pos‘tive correlation (r = 0.89: P < 0.01) was ohsarved between percertage frut infestation and lanal
density per fruit. Percentage fruit infestation and larval density per fruit were significantly and positively correfated with fruit length (r = 0.57 and
.55, respectively] and with days to first fruit harvest {(r= 0.75 and 0.7, respectively), but negatively correlated with length of ovary pubescence [r
= 091 and 091, respectively), rind hardness [r= —0.86 and 067, respectvely], ard rind thickness [r = -0.77 and -0.75, respectvely). Maximum
wariation in fruit infestation and larval density were explained by length of ovary pubescence (82.5 and 83 6% respectively) followed by fruit length
(4.3 and 3.0%, respectively) ane rind thickness (3.2 and 2.0%, respectively]. Fres amino scid content was lowest in the resistant Asahi famsto” and
highest in the susceptible "BSM-1, whereas the contents of phenels, tannins, total slicloids, and flavoneids were highest in resistant and lowest in
susceptible varietizs/genotypes. Flavenaid and totzl slkaloic contemt: EE.4 and 02.0%, resp ly, of the total variation in fruit fiy infesta-
tion and in karval density per fruit.

Ky Words: flawonoid: alkaloid: phenol: tannin; Asshi Yamata'; "BSM-1"

Resumen

Ls resistencia e |33 plantas hospederss es un componerts importante pars el manejs integrado de plagas de la maoscs del melan, Bactrocens cucur-
bitoe [Coquillett) |Diptera: Tephritidze). Estudizmos varios carscteristicas antenoticas y de alelogquimicos en el fruto de 15 wariedades/genotinos de
sandia Citralius ianatus (Thunb.) Matsumars y Makai (Cucurbitales: Cucurbitaceae) en reladion a la resistencia contrs B. cucurbitos en condiciones de
£ampe en una regicn rida y cliente de ka India. Los resuitados mostraren diferendias significativas en las variedades/genctipos probados en los ni-
weles de infestacion de b fruts y de [a densidad de larvas por fruto. Las variedades/genotipos Beshi Yamato' (12.73%), AHW/BR-16" (15.10%] y ‘Thar
Manak [16.27%) resuitaron ser resistentes; “Durgapura Lal' (23,03%), ‘Sugar Baby' [26.67%), ‘AHW/BE-12' (29,73%), Hrks Marik’ [34,15%), ‘Charles-
ton Gray’ [36,70%), ‘AHW-65' [35,50%) y ‘AHW-19' (48 97%) resultzron ser moderadaments resistente; i se encantraron ‘IC 582908° (53, 16%), WHW/
BR-60" [55.52%], "BSM-1" {59.10%), AHW/BR-137" (60,56%) y ‘BHW/ BR-T° (67.37%) susceptibles 2 |2 infestacion de mosca de la fruts. Se observo una
correlacion pesitva significativa (r = 0.85; P « 0,01) entre el porcentaje de infestacion de fruta v la densidad de larvas por frite. Se correlacionaren
Significitvamente y positvamente el porcentsje de infestzcion de frutas ¢ s densidad de larvas por fruto con ks longitud del fruto = 0,57 ¢ 0,55,
respectivamente| con el nimero de diss hasta |3 primers cosecha de |3 fruts [r= 0,75 ¢ 0,76, respectvame nte ), pero fueron negativamente cormela-
cionacos con Iz Gurscion de ka pubesendia de ovario [r= 0,91 y 0,81, respectvamente), Ia durezs de corteza (r = 0,86 ¢ 0,67, respectvamente],
v &l grueso de | cortezs [r= -0,77 y —0,75, respectivamente). Se explics |3 varizcian maxima de la infestacion de frutzs y I3 censidad larval por s
longitud ce pubescenda del ovario (B2.5 v B3,6%, respectivamente) seguide ce |a longitud del fruto (4,3 y 3,0%, respectivamentz| y el grueso de |a
corteza (3.2 y 2.0%, respectivamente). El contenide de amincdcidos libres fue mis bajo en el resiztente Bzahi Yamate' y mas alto en el sumeptible
“BSM-1, mientras que &l contenido de fenoles, taninos, slcloides totales y flavonoides fue mas slto en las variedzdes genotipos resistentes y menor
en |as variedades susceptibles. El contenido de alcloides y flavonoides totales explicaron el 8,4y 52,0%, respectivamente de |3 variacion total de la
infastacian por |3 mosca de [z fruts y ce |z densidad de lanas por fruts.

Palabras Clave: flavonaides; alcaloide; fenol; tanines; Bsahi Yamato™; B3M-17

watermelon (Citruflus Jonatus [Thunb] Matsumara & Nakai; Cu-
curbitales: Cucurbitaceae] is a popular dessert crop throughout the
tropics and the Mediterranean regions of the world (Tindall 1933).

apple, banana, or arange. Fruits contain diverse can

Central Institute for Arid Horticulture, ICAR, Bikaner, India
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Because of its antioxidant properties, the fruit is being rated equal to
noids that ara
rasponsible for the different flesh colors. Different carotencid patterns
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First report of Colotis amata (Lepidoptera: Pieridae)
on Salvadora persica (Capparales: Salvadoraceae) in
Rajasthan, India: incidence and morphometric analysis
S. M. Haldhar*, R. Bhargava, R. 5. Singh, H. Krishna, and S. K. Sharma

abstract

An infestation of the small salmon Arab, Colotis amata (F) [Lepidoptera: Pieridae), on pilu (Salvedors persico L.; Capparsles: Salvadoracese]
plants was first noticed in 2012 at the Experimental Farm of the Central Institute for Arid Horticulture and other fields of Bikaner District,
Rajasthan, India. The maximum incidence {B0%) was observed on 18 Dec and the minimum (13%) on £ Sep. The average numbers of insects
ranged between 6.2 and 22.3 larvae per 3 leaves. Adults of this small butterfly were salmon-pink in color. Eggs were laid singly on leaves or
young shoots and were 0.58—0.72 mm in length, 0.36-0.43 mm in width, and white in color when first kid, |ater developing red blotches. The
length and width of 1st instar larvae were 1.96—2.29 mm and 0.36-0.48 mm, respectively. The lengths of 2nd, 3rd, and 4th instars were 5.04
mm, 8.77 mm, and 14.27 mm, respectively. The 5th instars were 19.30 mm long and 3.33 mm wide. Pupae were 14.10 mm long and 5.73 mm
wide and laterally compressed. Adults were salmon-pink in color, and females had = body length of 9.71 mm and 2 wingspan of 33.62 mm.
Bodies of males were 7.59 mm long and their wingspan measured 25.67 mm. The lengths of male and female antznnae were £.63 mm and
346 mm, respectively.

Key Words: small zalmon Arab; pilu; morphometric charactars

Resumen

se ghservd por primera vez en 2012 una infestacion de la pequefia salmdn drabe, Colofis amata (F) (Lepidoptera: Pieridae), sobre
plantas de Pilu [Salvodors persica L ; Capparales: Salvadoraceae) en la Granja Experimental del Instituto Central para Zonas Aridas v
Horticultura otros campos de Bikaner Distrito, Rajasthan, India. La incidencia maxima (80%) fue observada en el 18 de diciembra y el
miinimo (13%] en &l 04 de septiembre. €l promedio del nimero de insectos vario entre 6.2 y 22.3 larvas por 3 hojas. Los adultos de
esta paguefia mariposa son amarillos y de color blanco. Los huevos se ponen individualments en |as hojas o brotes jovenes y fusron
0.58 a 0.72 mm de longitud, 0.38-0.43 mm de ancho, y de color blanco cuando acaban de ser puestos y luego desarrollan manchas
rojas. La longitud y anchura de las larvas del primer instar fueron 1.98 a 2 28 mm y 0.36 a 0.43 mm, respectivamente. La longitud de
las larvas del segundo, tercero y cuarto instar fuer 5.04 mm, 9.77 mm y 14.27 mm, respectivamente. Las larvas del quinto estadio
fueron 19.30 mm de longitud y 3.33 mm de ancho. Las pupas fueron 14.10 mm de longitud y 5.73 mm de ancho y comprimide late-
ralmente. Los adultos fueron del color rosa-salman y las hembras tenian una longitud de 9.71 mm y una envergadura de 33.62 mm.
El cuerpo de los machos fue 7.59 mm de large y su envergadura mide 25.67 mm. La longitud de las antenas masculinos y femeninos
fueron 4.63 mm y 5.46 mm, respectivamente.

Palabras Clave: paquefic salmén arabe; Pilu; incidencia; caracteres morfométricos

The genus Salvodorg belongs to the family Salvadoraceae. It com-
prises 3 genera (ie., Azimo, Doberg, and Selvedoro) and 10 spedes
distributed mainly in the tropical and subtropical regions of Africa and
Asia [Mabberley 2008). On the Indian subcontinent, this family is rep-
resented by only 1 genus with 2 species, namely Salvedoro persico L
and Salvadors clegides Decne. (Qureshi 1972; Stawart 1972; Perveen
& oaiser 1996). Solvadorg persico, or pilu, is a medium-sized tree or
shrub with a crooked trunk, seldom maore than 0.3 m in diameater. 1t
has a pleasant fragrance as well as a warm and pungent taste. Fruits
have a sweet, agreeable, aromatic, and slightly sour flavor. They can be
eaten raw, cooked, or dried and stored when dried. Fruits with or with-
out seeds are said to contain 1.7-1.9% sugars when ripe, and delicious
drinks can ba made from them. Solvadorg persica is a popular chewing

Central Institute for Arid Horticulture, ICAR. Bikaner, India
*Corresponding author; E-mail: haldharB0@ gmzil.com

stick commonly known as “miswak” and is one of the most popular
medicinal plants throughout the indian subcontinent as well as other
parts of Asia and the Middle East [Ezmirly et al. 1978; Almas 2002; Al-
Otzibi et al. 2003, 2004; Sofrata et al. 2007). When 5. persica ocours on
river terraces, it is a preferred host of Cistonche tubulosa (Schenk) R
wight (Lamiales: Orobanchaceae), an obligate phanerogamic root par-
asitic plant (Sher et al. 2010). Furthermore, defoliating larvae of several
beetles and of Colotis ephyiz (Klug) (Lepidoptera: Pieridas) often at-
tack the tree, and the mite Eriophyes sp. causes leaf galls (Kumar et al.
2012). The genus Colots comprises 40 species, 39 of which are primar-
ity or entirely Afrotropical in distribution. The majority of species have
pure white uppersides, with prominent orange, yellew, or crimson fips
of the forewings. Colotis omatyg is distributed across Africa from Sen-

2015 — Florida Entomologist — Volume 98, No. 2
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Report of Dictyla cheriani (Hemiptera: Tingidae) on Indian cherry (Cordia myxa)
in Rajasthan, India: Incidence and morphometric analysis
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Cordia myxa L. commonly called Indian cherry
(synonyms: clammy chery, franrant manjack, lasora, shelu,
cinnanakkemu, bahubara, chokri, lahsoda, lahsua, gonda,
rondiy belongs to Boraginaceae family, this tree is a
multipurpose species distributed in hot arid and semi-arid
regions of India, originated in North-Western pant of the
country { Stewart and Brandis 1992) and distributed in warmer
regions of Myanmar, Afghanistan, China, Africa, Australia
eic. and more recently also in the America. Singh e al
(1999) identified two types of lasora fruits based on fruit
maturity one early type with small, turnip shaped fruits and
another late type with large size and spherical shape froits.
There are no standard varieties of lasora, however, they can
be grouped into two on the basis of their fruit size namealy
bold and small fruits (Kaushik and Dwivedi 2004, Malik e
al. 20100, Unripe fresh fruits are acrid and used for vegetable
and pickle. Ripe fruits are eaten as fresh. Fruit pulp is rich in
carbohydrates, extractive matter and ash. Fruit is highly
mucilaginous and used in cough mixture to cure diseases of
chest and is given as laxative for bilious infections { Malik
el al. 2010).

According to the MNational Tree Seed Project (1990,
insect damage on Cordia africana seeds was 45%, 305 and
20 from Sekonu, Arjo and Wondo Genet places, respectively.
Tibebu (2002} studied pre-dispersal insect seed predators on
seeds of these two tree species, 10 and found 20% of Condia
africana seeds collected from Sekoru, and 8-109% of seeds
collected from Denbi, Jimma and Arjo places. Few studies
were made on the bug, D). cheriani infestation on Cordia sp.
(India) and bug, D. monorropidia infestation on Coendia
verbenacea (Brazil) by Daniel ef al. (2008). However no
attempts were made on the incidence and morphological
characterization of Dictyla cheriani on Cordia myxa which
is widely cultivated in Indian condition. Here, we report the

18cientist (Entomology) (Email: haldharS0@& gmail.com),
zPricipuI Scientist (Horticulture) (Email: ciah@ nic.in)

information on the incidence of D). cheriani on Indian cherry,
its morphological characters.

Twenty Indian cherry trees were randomly selected in
each of 3 replicates at the Experimental Farm of the Central
Institute for Arid Horticulture (CTAH) (N 287 06" E 737 21"
and at altitude of 234.84 m above sea level). Incidence of
infested trees, number of lace bugs observed on each leaves
and symptoms of damage and decline (in comparison with
un-infested plants) were recorded from August 2000 to July
20011, The sampling was done by visual observation and
manual counting. Average incidence was calculated as the
percent of whole trees infested with . cheriani. Average
number of lace bugs per leaves was calculated on the basis
of ohservations recorded on ten randomly selected leaves of
whole plant with 3 replications. Twenty lace bugs { 10 males
and 10 females) were used for observation and measurements.
The average linear measurements of various body parts of
male and female lace bugs were obtained under a siereo
binoculars microscope (Radical Instruments, Ambala,
Haryana, India) using Jenoptic Pro 2.8.0 software. The
terminology used to denote different paris of the body of the
coreid lace bug followed Albrecht (1955) The lace bug
samples collected from the CIAH farm and other fields were
preserved in 70 per cent alcohol and deposited at the Insect
Biosystematic Section, Division of Entomology, Indian
Agricultural Research Institute, New Delhi for taxonomic
identification. Statistical Analysis: Square root transformation
values were used as necessary to achieve normality in the
data before analysis. The data on incidence and population of
lace bugs were analyzed through one-way ANOVA using
SPSS software (O'Connor 2000). The means of significant
parameters, among tested month wise incidence and
popalation were compared using Turkey's honestly significant
difference (HSD) tests for paired comparisons at probability
level of P=(L03. The standard error of the mean was calculated
by this formula ** where, 's” is the sample standard deviation
and 'n" is the size (number of observations) of the sample.

Lace bugs were observed on Indian cherry tree in the hot
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Report of morphomatric and biology of leaf eating
caterpillar, Diaphania indica in arid region of India

5. M. Haldhar &, B. R. Choudhary, D. K. Samadia & A. K. Verma

Vegetos (2021) ‘ Cite this article

Metrics

Abstract

Present paper deals with the morphomatric analysis, incidence and biology of leaf eating
caterpillar, Diaphania indica, carried out on cucurbits in arid region. The incidence of leaf
eating caterpillar was first reported on fruits of different cucurbits and highest fruit infestation
was recorded in muskmelon followed by round melon and watermelon fruits at farm of ICAR-
CIAH, Bikaner. Eggs are laid on leaves or young shoots or fruits. The female fly laid the eggs in
the cavities made by the ovipositor, just beneath the skin of the fruit. The pooled mean
duration of the different stages of D. indica viz., the female fecundity (163.95 number), egg
period of 3.59 days, larval period of 9.10 days, pre-pupal period of 2.14 days, pupal period of

7
{#‘} Eradizm Joumal of Extomaelogy, E1(3): A13-612 (10 19) Dl Mo D0 59EAMOTS-E17 2100 0 TET
Tra

DIGAMA HEARSEYANA (LEPIDOPTERA: NOCTUIDAE), A NEW THREAT TO
KARONDA (CARISS5A CARANDUS) IN RAJASTHAN

5 ML Havmian™ asp G T. Bengre**

ICAR.- Central Institute for Arid Horticuliure, 511 Ganganagar Highraray,
Beechnal Indusirial Area PO, Bikaner 334006, Rajasthan
*+ICAR-Research Complex for WEH Region, Umism 793103, Meghalaya
*Email; haldharBT pmail com (comesponding author)

ABSTRACT
Animfes tation of Digama hearseyams Moore, 1350 (Lepidoptern: Noctaidas) on karonda, Carissa earamis,
was first naticed in 2014 28 sporadic soourrence af the experimental farm of the ICAR-Central Institute
for Arid Horticubture at Bikaner in Rajasthan, The maximum incidence was observed in secomnd fortnighit
o Auzust and mimismum in sceond Fartnight of April during 2004 and 2005, The namber of e ranged
hetween 10T to 5,77 and 1.23 5 to 397 larvae / plant during sccond fartnight of April aml secomd fortnight
of Oktober 2014 amd 2003 This species is characterieed by the male forewing pale grevish-brown; hind
wing testaceous- yellow with a small brown mark on middle margin; abdomen testaceous with a dorsal
run ol lack dots amd legs vellowish with dark bamds. The mean body bengih wp to genitalia of the male
and femuke adult vary (112 mm and 1125 mm, respectively), Since I hearseyana helangs o 1 spedies
compes of Digama where reliatbe identification of individual species is very daunting task, DNA barcode
hased on standard hareading gene eytochimme oxidase 1 (OO0 of the mitochondrial DN A was developed

and subsequently malecular identity established.

Ky words: Digama heartgyana, Carizsa canmdi, incidence. diagnastics, morphometics, mCCH, lirst report.

semsonal ncidance, damage

In the species complex of Digamna moths (Mochndas:
Aganainag), the moemphological identifcation of the
individual species is very difficult. One of its species,
Digama hearseyvama Moeore (1339) is herein repored
for ihe first Gme a5 a new threat (o the cultivated plamt
karonda. Digama hearsgrana is distribated in South
Africa, China, thronghout India, S Lanka Myanmar
and Australia (Smetacek, 2008; Hampson, 1392).
Earomda groms naturally in the Himalaya at elevations
of 30 to 1,500 m, m the Sivralik Hills, the Wastam Ghats
and in Mepal and Afghanistan. It is cultivated in India
on 3 limited scale in Rajasthan Gujarat, Bihar, West
Bangal and Urtar Pradesh, s well as m the 511 Lanka
lerrland rain forests. It is a hardy, drought tolerant
plant thar thrives well in a wide range of soils (Fhare,
2007; Lim 2017). The pest status of D. hearsgyang is
unknon and hence this study explores it's diagnostics,
morphology and miCOT DNA barcods.

under 3 stereczoom microscope (Radical hsmunents,
Arnbala, Haryana) nsing Jenoptic Bro 2.8.0 softrare.
The Larvas were reared imder labaratery conditions {25
=1+ and 60 = 3 % BH). The terminology followad
i5 after Haldhar (2012), Haldhar and Singh (2014) and
Haldhar et al. (2015). The illustrations were scanned
at §00 dpd black and white, and mounted using Adobe
Photoshop cB.0. Three years old karonda treas were
randomly selected with three replications at the
Experimental Farm of the ICAR-Central Institate for
Arnid Horticultare {25%06'E 73%21% with replications
being at differant locations. Incidence of I hearsgyanae
was abserved on each tree and symptoms of damage
({in comparison with uninfested plants) were observad
from April to Ootober, 2014 and 2015, respectvely. The
sampling was done by visual obsarvation and mamial
conmting. Mean incidence was caloulated as % of trees
infasted vrith and mimberf reas caloulated.
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SUSCEPTIBILITY OF WATERMELON GENOTYPES TO FRUIT FLY
BACTROCERA CUCURBITAE (COQUILLETT)

SHRAVAN M Hirprar®, B. B CHOUDHARY®* AND R. BHARGAVA***

*Department of Crop Protection, ICAR- Central Institute for Arid Horticulture, Bikaner
Email: haldhar80Zgmail.com

ABSTRACT

Host plant resistance is an important component for management of the melon froit fly, Bacmocera
enenrbine (Coquillett) owing to difficulties associated with its chemical and biological control. A total
of 27 watermelon varieties! genotypes were evaluated for their susceptiblity to the fruit fly in hot arid
region of Rajasthan The results showed that the vareties/ genotypes viz. percentage of fruit infestation
and larval population per fruit varied significantly. Pooled data showed that the varieties/zenotypes
viz, AHW/BR-60, BSM-1, IC 382909, AHW/BR-9, AHW/BR-137, Durgapura Kesar, AHW/BR-10, AHW/
BR-18, AHW/BR-§, AHW/ER-11, AHW/BR-20 and YF-4 can be categorized as susceptible with
considerable fruit infestation (35.71840, 50.2504, 53.05%), 67.20%, 60.43%, 61.3300, 63.87%4, 63.62%4,
50 450, 50,6204, 62.5204 and 55.68%, respectively) and with larval population per fruit wiz 17.12,

785, 16.45 1923 17.90, 18.48, 18.38, 18.32, 13.40, 17.57, 17.93 and 17.70, respectively. The varieties/
genotypes Asahi Yamato, AHW/BR-16 and Thar Manak had 12-18% fruit infestation (12.75%, 15.05%
and 18.18%, respectively) with 1-1 lawal per fruit (10.13, 10.82 and 11.08, respectively) and declared
which can be considered resistant. Lower values of host plant susceptibility indices based on fruit
infestation (HPSI) were recorded on resistance variefies/ genotypes, vz, Asahi Yamato, AHW/BR-14
and Thar Manak (28.85%, 34.05% and 41.14%, respectively). These could be used as a source of
resistance for developing watermelon varieties! genotypes resistant to fruit fiy.
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BIOLOGY OF BER FRUIT FLY CARPOMYIA VESUVIANA COSTA
SHRAAN MLaoErAsR HorpHEAR

ICAR.-Central Instrtute for And Hortieulture,
3n Ganganagar Highway, Beechwal Industrial Area, Bikaner 334008, Eajasthan
{Current address: Department of Entomology,
College of Agnienlture (CAU), Ircisemba, Imphal Manipur 795004
Email: haldharB0@ gmail .com

ABSTRACT

Biology, incidence and morphometrics of the ber fruit fly Carpoamyia vesiniang Costa were studied on
Indian jujube Zizgphus mawidang Lamark The observations revealed that the female Inid its eges in the
cavities made by the ovipositor, just beneath the skin of the fruit The eggs were small, elongate, spindle
shaped and creamy white. The duration of lifestages (im days) were- egg 190, maggot 8.73, prepupal 4.43
(br), pupal 840, adult longevity 13.85; with a total lifecycle of 29.95 days. The length, width and wing
expanse of female mensured up to 451, 1.33 and 3.91 mm, respectively; and that of male 4.44, 1.21 and
3 83 mm_ respectively. The incidence vwas maximum in October followed by December, with the least being
in January. Correlation coefficients of incidence with weather factors revealed a significant and positive
one with maximum BH (070} and negative with mazrimum temperature (-0.54).

Key words: Corponmta veswang, Zripfs manrinmn, bielogy, life stages, mridence, marphomeiTics, duration,
papulation dynamcis, temperanme, relatve homidin

Key words: Cifrulluz lanarus, Bacrocera cucirbitae, mfestaron, densin; HPST

Watermelon [Citrullis fanarus (Thunb.) Mansf]
15 a popular desert crop and fruit fly, Bactrocera
cucurbitae (Coquillett) (Diptera: Tephritidae: Dacinae)
is ifs economically important pest. This fruit fly has
more than 81 plant species as its hosts (Dhullon et al.,
2003a), but plants of family Cucurbitacae are
considered to be its preferred hosts (Allwood e al,
1999). Development of varieties resistant to melon
fruit fly is an impotent component of integrated pest
manacament (Pands and Khnzh 10057 Bat

YE-7, AHW/BR-10, Durgapura Kesar, AHW/BR-137,
Durgapura Lal, AHW/BR-9, Sugar Baby, AHW-65,
AHW-19,IC 582909, BSM-1, AHW/BR-16, Charleston
Grey, Asal Yamato, Arka Mamk AHW/BR-60, AHW/
BE-12 and Thar Manak were sown at experimental
farm of Ceniral Institute for And Horticulfure (CTAH),
Bikaner (28°06'N, T3°21'E). The crop was sown in
surnmer, 2012 and khanf, 2013 with three replicates

(blocks) for each variety/ genotype following a
randrmmzad hlael dszion Thae aras af sarh had waz §

The ber (Ziziphus mauritana Lamark) also called
as desert apple, pyube, Chmese apple, Eul or Borol,
Ber (Hindi), Indian plum and Parmsaret {Anguilla) 15
a tropical frut tree species, belongme to the family
Rhamnaceae (Balikai et al., 2013). Balikai (2009)
reperted a total of 22 insect and non-insect pests on
ber, while Kavitha and Savithn (2002) about 23 pests
However, pests such as fruit fly Carpomyia vesindana
Costa, Meridarehis zevrode: Meyt, chafer beetls,
Holomichia conzanguine Blanch and bark eating
caterpillar, Indarbela retraoniz Moore; I guadrinetata

pea-size stage. Adults insert the eggs on the young
developing fruits by making puncture with small cavity
using protrusive avipositor just below the epidermis of
the 1mmature fouts (Lakra and Smgh, 1933; Dashad
et al., 1999). Thus, newly emerged maggots feed on
the pulp and making the galleries with accumulated
excreta. In severe case, mfestation may cause the frut
deformation and finally result in fruit drop (Lakra and
singh, 1983). This study explores the hiology, meidence
and morphometries O veswviana on Z. mauritiana.

W W S L W ———————
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SURVEY, DISTRIBUTION PATTERNS AND ABUNDANCE OF PYRGOMORPHID
FAUNA (ORTHOPTERA: PYRGOMORPHIDAE) IN AGROECOSYSTEMS
OF SOUTH WESTERN RAJASTHAN

S, L JAT, R, SWAMINATHAN, B, L. JAKHAR, (2 K. BUNKER AND ML NITHARWAL
MPUAT, Udaipur — 3130

haldharXOu0 gmail.com

Rasasthan College of Agriculturs

Email
ABSTRACT

Surveys conducted in the five districts of Rajasthan viz, Hanswarn. Dungarpor, Rajsamund, Sirohi and
Udaipur during 200306 and 2006-07 indicated that five species of short harned grusshoppers belonging
10 the Tamily Pyrgomorphidae were regular an abundant, The diversity comprised of Tour genera
(Chrotogonny, Atractomorpha, Pyrgomorpha and Pockilocerns) and five species i.e. Chrotogamin
trachypterns (Blanchard), Chratogonns axypteris (Blanchard), Atractomorpha crenulata Fabriclas,
Pyrgomoepha bispinosa Walker and Foekilocerus pietus Fabricias, €. trachyprerny (3327463 and C.
axyprerns 29.4526.93), were relatively more abundant in Udubpur district than in the ofher four districts
\. crenndate (07.0921.66) and P bigpinosa (06.3521.54) had o relatively equal representation bn all the
districts. but their abundance wies a Witle more in the district Ranswara, I pictio 07 002820 wan
relatively more in Rajsamand and was not recorded from Bamswara. The mean popubation of the surface
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grasshoppers, C. traehyptorus and C. axaplerus was relatively mare in Udaipur, Atractomorpha was almost
cqually represented ln all the five districts, However, their population was relatively more in Banswara,
Pyrgomarpha lso hod & similar representation from all the Nve districts surveved, though the hopper
population was relatively more at Banswara with a mean population of (3,42 hoppers/ 25 stapsi.

Poekilocerus was relatively more in Rajsamand with 243 hoppers per 25 stops.

Key words: Abundance, density patters, pyngomorhid, sarvey
belonging to the fumily Pyrgomorphidae, churacterized

A central problem i ecology is to identify and

understand patterns in the distnbution and sbundance by the presence of fastigial furro; and the apical

of species. Widespread species are generally locally areedae. besides having the lower basal lobe of the hind
femora longer than the upper lobe. Misan and Rahega

ahundant, and have populations that floctuate than the
(19761 reported that the most abundant species of

wearce, geographically restricted species Predicied
pyrgomorphids were Chratogony senegulensis and

effects of body size are less well supported. although
Pyrgomorpha vignaudi Khaemba (1979) recorded
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common. widespread, widely Nluctuating species tem)
to be small (Gaston and Lawton, 1988). Orthoptera
are o group of large and easily recogmized insects that
include the grasshoppers, focusts, ground hoppen

crickets, bush crickets, mole crckets and camel enckets
as well as some lesser groups. Members of the
Acridiidae and Pyrgomorphidae (curlier considered as
& subfamily Pyrgomorphinae, under the family
Acrididoe), grasshoppers and surface grusshoppers, are
important pests of forage and crop plants, Of the nearty
five thovsand known species of grasshoppers, only nine

Acrotslus patruelis Chrotogonus hemipleruy

africanux, Morpharix faxciala

and Zonoceruy elegany, as pests of

Gaxtrimarguy
Ornithaeris sp
sunflower before the MNowering stage
tation due 1o grasshopper have als been evaluated
thoroughly in some other parts of the globe; un
estimated 610 125 of the available forage s consumed
by them in US.A. (Cowan, 1958), Anderson (1961)
reported 259 % 10 62,1 % loss of forage due to

grasshopper in Moatann range lands of US.A

Loss of
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Screening of different mustard varieties for resistance against mustard

aphid, Lipaphis erysimi (Kalt.)

Shravan Lal Jat, B.L. Jat and R.K. Choudhary

Dept. of Entomology, S.K.N. College of Agril., Rajasthan Agril. University, Bikaner Campus, Jobner-303 329, Rajasthan
(Received: Seplember, 2006, Revised: December, 2008, Accepled: February, 2007)

Muslard, Brassica juncea (Linn) Czem. & Coss is an
important oilseed crop of family Cruciferae, It ks mainly
grown in raby season as oliseed, condiment and medicinal
crop. The green leaves and stems of mustard are good
source of green vogetables and fodder. The oll content in
seeds ranges from 32 to 42%, used for edible purposes
In Incka, important mustard growing state are Rajasthan,
Uttar Pradesh, Madhya Pradesh, West Bengal, Punjab
and Assam The area under the crop in Ragasthan was
1.18m. ha with an annual production of 1 17 m. tones and
average productivity of 980 kgha during the year
2002-2003 Mustard aphid, Lipaphis erysimi Kalt, is one of
the most serious pest of this crop (Rai. 1976) causing
9.0-95 0% losses in seed yield and on an average 15 0%
loss in its oll yield. Both nymph and adult stages of this
pest cause quantitative and qualitative losses to crop. In
integrated pest management programme growing of
resistance varieties against insect, is one of the most
important tool in the management of aphid without
additional cost

The field axperiment was conducted during rabi 2003-04
at S, K. N. College of Agricufture, Jobner- Rajasthan. The
experiment was laid out in Randomize Block Design with
three replications and 10 cultivars. The plol size was 4 x 3
m* with row 1o row and plant 1o piant distance of 30 cm
and 10 cm, respectively, The crop was sown on 5%
November 2003, The observations on the poputation of
aphid were recorded at weekly interval from the
appearance of aphid 1o harvesting of the crop. The aphids
were counted visually on upper 10 cm shoot of five
randomly selected tagged plants (Bakhetia and Sandhu,
1973). The fotal phenols and free amino acids were
estimated from leaf of the plant at the time of peak aphid
population, Total phenol and free amino_acids were

January and reached to s peak In the first week of
February and continued up 1o middle of March. The
minimum mean aphid population (16 aphids/plan) was
observed on variety T-59 (Varuna), while maximum (56
aphids/plant) on RZM- 1358 The population was
comparatively less on varieties T-59 (Varuna) and Bio-902
could be categonized as least preferred. On varieties wz |
T™™-4, PCR-7, RH.30, RH-781 and PBR-91 the aphid
population was of middle order and thus categorized as
maoderately preferred. The aphid population was more on
variees GM-2, JM-1 and RZM- 1358 which was
recognized as highly preferred ies. The p 1
investigation corroborates with those of Vir et al (1990},
Jat ef ol (1993) and Takar of /. (2003) who observed that
variebies T-59 (Varuna), Bio-802 and PCR.7 were highly
resistant to mustacd aphid

The morphological character of plant viz,, plant height ®=
- 0.988), sliqua/plant ®= - 0.946) and seeds/siliqua ®= .
0.965) were negatively correlaled with the peak aphid
population. An increase in aphid population was
responsible for reduction of plant height, siliqua/plant and
seeds/siiqun, These results are in conformity with those of
Malik and Deen (1998). ™

The total phenols was negatively correlated ® = -0.990)
while, free amino acids was positively corelated ® »
0§92) with aphid population, The minimum aphid
population was recorded in variety T-59 (Varuna) which
had highest of total phenols and lowest of free amino
ackds (4 52 % and 1 30 %) whereas, the maximum aphid
population was found in varety RZM-1350 which had
lowest of fotal phenols and highest of free amino acids
(297 % and 218 %)

Sachan and Sachan (1991) and Ram Dhari ef al, (1995)

Madras Agric. J. 09 {1-3) 128-132, Manzh J012

Influence of Food Plants on Growth and
Development of Chrotogonus trachypterus Blanchard

Shravan M Haldhar', R. Swaminathan” and B.L. Jakhar
*CIAH, Bkaner, Rajasthan — 334005
HRCA, MPUAT. Udaipur [Rajasthan — 313001

Laboratery experiments were conducted with the surface gr happer, Chroteg
frachypievus, 1o evaluabe the eflecl of food plants on its growth and dewelopment. As indicated
by & growth index for heppers, in descending order of edfecti weng) + ‘whaal,

barley, mixed lood, cals, chickpea, bermeds grass, spinach, nul grass and pigweed, On
lucarme, hoppers look the shorbest pariod (17.40 days) to develop inte 8 Tedglings, while on
pigweed, devalopmant look the longest (2525 days), Hoppers had 100 par coni survival on
lucarme, whaal and barley; survival was |owesi whan reared on pigweed: B1.50, 72.50 and
G7.50 per cent Tor hoppar survival of the INV7, V™ and VI inglars respectively). Howawar,
irrespaciive of i Tood plant, the sixth instar hoppers developed Inta fledglings, showing a
cant [amargance tha 100 par cand adull) per cant survival, The eflect of different food plants
on food wtilization indices evinced that efficiency of converslon of ingested food (ECI) was
high when the hoppers were reared either on wheat (36.53%) or mixed food (35.20%). but
plgwned {16.21%) falbowed by nut grass {19.28) had lowest ECI. The approximate digestibdlity
{&D0) was high when the hoppers were reansd on luceme (45.20%) and significantly low in
gram (38.35%). The efficacy of conwersion of digested food (ECO) into body substances was
signiicantly the maximum for hoppers radsed on wheat (B9.50%) and was significantly the
lowest for hoppers on pigweed [42.14%).

Key words: Surface grasshopper. Chrotoponus dachppéerss, food plants, growth and developmenl.

Surface  grasshoppers  {Chrofogonus
trachypteris and C. axypdanis) ane witaly dessnbuted
in the Griant and Africa, In India, Chrofogonus

= mare common in the rarh, shereas
C. pxpplans occurs i the soulbern regons, The
surface grasshopper is a pesl of pastures
throughout the year, The common desart
regresentative of the gerus (Kevan, 1959) caliecied
from western Rajasthan appeared o belong to
Chralogonus lachyplans rachpalerus, baing widely
distributad on the ground (Their habitat is the surlacss
af tha scil) and more fraquantly collacted from
nurseries, garsens and wheal fields. Itis destribuled
Sraughaut the plains in India induding Orissa, Sauth
Arcod, Madura, Coimbalore, Balany, Madhya Pradesh
and Ralasthan, Akhfar (1971) examined nymphs

Azad af al. (2001] reported that when adulls of &
trechyplanis were provided leaves of 41 plant
spacies belongng to 25 familes as food, 36 wara
accepled and 5 rejected. M was found that the
grasshogper preferred, the seadlings of wheat,
miliet [Parmisedum glawcam] and cofion (Gosspmism
hirsutump, Thie most prafarmed fopd plants wera
berseem (Egyptian clover, Tafehum aferandransm),
cation, musiard [Brassica campesins), luceme,
pobale, and lomato. A0 estimaled 8 10 12 percent of
e avalable forege B consumed by them in LLS.&,
(Cowan, 1958), dndarson (1961) raporad 25.9 % 1o
62,1 % los= of forage due io grasshopper in Mantana
rarge lands of LS4,

Materials and Methods
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iz., Banswara, Dungarpur, Rajsamand
in the five districts of Rajasthan viz,, A A
&mh?ﬂ&%mm 2005-06 and 2006-07 ylelded four different species Chn:ooonus
( : Basod ummmwmumm.
Walker. on
T B e
the month of February : X
:mmolomowumz.souwmnmmu:l. hmu;nmwmﬁ.:
respectively me.wammwmwmmy
s mm.mumwwmnwmmwu
! mmmmwmmummww

and camel crickets as well as some lesser groups.

' w e 0y
Aoentralproblemheoologyislolldanmy wmdummw«ﬁn:;ux
updorsta_nd ”‘ffmmﬁmﬂ family, Pyrgomorphinae, under the la_mily
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GC-MS/MS-Based Phytochemical Screening of Therapeutic
Potential of Calligonum polygonoides L. Flower Bud against

Chronic Diseases
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ABSTRACT

Background: Calgonum pohgonaklis & an endomic plant Species,
belongs 10 Polygonacaaa family, native 1o the “Thar Dasan™ of Inda.
It & hghy wiomm 0 mutiple siesses wih dominant biomass
and phytochemical producer wndar arema niche. It his significant
athnopharmacological but not yet scentifically validitod,
Materials and Methods: Tha mathanolic axiract of C. polygonaides flowss
bud was subjictod 10 gis dvomatography mass spactrascopy (GCMS)
andysis and sntioxidant potential assay wes done on difforant radical
scavenging scalas. The phytochamicals were identfiod based on ratentian
time and maching their mass spacta 30 spacta in NIST 14 ;
mmmm“‘”’”ﬂdmmwm‘
terpenaides, Nlavanoids, akaloids, tanning, sierokds, katones, estars, and
aming acid dathaties, which comerises 53 compcunds. Mest of the
dotcted Compounds have boan Proved 10 POGSEES IMPOrtant bio-SCthities

quink acid, launc acd, Indiani acid, and 53,900 war SGLectad which
have proved pharmacouticals appheations apainat major dseases such
% carcer, diabetics, cardiowscular, and soma other chronic diseases.
Furthermara, the mathanolie exaract also atiributed vary high kel of
antioxidant porantial on cupric reducing antiaxidant capacity, faric reducing
antiaidant pows, 2,2-<phanyl-1.picryihydrazyl and phosphomalybdanum
say scaks. Conelusion: Tha idemifad phwiochemicals with ample
pharmacsutical spplcation axpkve the worhinss of this andemic
plant specis. Alang with pharmacoutical it has s immanse scopa in
nuracoutical snd functional food industry. Thase maedickal imponance
advisad for ts consérvation and arifical regenseation, 10 Sustain tha
agro-acciogical balince of Thir Desart of india.

Key words: Bicactive compounds, Callgonum poakgonoides, GCMS/NS,
pharmacsutical applications, phog, phytocharmical scresning
SUMMARY

cln the prdent sy, GCMSMS tased plylochamicd seroening
wong vith anticnidant posntied o0 Oant scnnging scslis ke
CRYEMOUGNG antadant cautily, lCRGHG anbo S
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228phand-\pieryiydizd, and prosphomelytisinum assly his bisn
done v mathancie et of Callgenum polgonakies fower bud. The
prdencs of same daanet phylochamicads B fuand Sdimattl DDAV

pharmacaticas apckeaton wlong with ety highi 100l ansaxidan
ity o0 dl scdes ovieied B3 medicnal pOpetis agendl Canoi,
GRLLE, GO, 04 OIr droni: Ctieeid,

B

' :l‘ﬂ.&““.
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Abbeeviations used: CUPRAC: Cugric redudng anticdcant capacity;
FRAF: Faimic roducing anticsddant power sssary; PM: Phosphomahybdanum
assay; DPPH: 2,2-ciphonyklpicryihydrazyl assey; TAA: Total antiouid
acthvity; AT: Aatention tme.
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