ISBN: 978-93-5258-415-4

Natural Resource Management:
Ecological Perspectives

Volume 2

Proceeding of the
Indian Ecological Society: International Conference

Sher-e-Kashmir University of Agricultural Sciences and Technology of Jammu. India

February 18-20, 2016

Editors

Rajinder Peshin Ashok K. Dhawan
Fatima Bano Karnail S. Risam




Natural Resource Management: Ecclogical Perspective s 24 "‘F'.s

Indian Ecclogical Sociely: Insmafional Conferenca-2016 H
SHUAST-Jammu {18-20 Febmiary 2016)

139,

Effect of Phosphate Solubilizing Bacteria on Consfifutive and Induced Responses of
Tomato (Lycopersicum esculentum) Against Tobacco Cut Worm (Speodoptera litura
Fabricus) (Lepidoptera: Noctuidae)

Arshiva Rail, l'.mmnI, Melesse Anjulo anll, Carima Slmrmaﬂ, Ferdu A.zerefezne" and Vartika Mathur?

' Deparrmient of Bioscience, Jamia Millia Ilamia, Jowmia Nazar, Ohla, New Delhi - 110023, India

“Dgparoment of Plant Science, College OF Asviculnre, Wolmito Sedo Universiyy, Wolaito, Ethiopia

L dmimal Planr Interacnon Lab, Deparmwent of Zoology, Sri Fenkarenwara College, Universiy af Delhi, Benito Juarez Marg, Dhala K,
New Dalki - 110021, India

*School of Plant and Horticulnural Sciences, Hawassa Universigy, Hawassa, Ethiepia

" Both authors conmribured equally

*Corresponding author’s Email: vmathuri@isve.ac in, varika midyvahoo.com

Keywords: Induced responses, phosphate solubilizing bactena, Lycopersicum esculenium

Introduction

Plants respond to insect attack through vanous constitutive and induced mechanisms resulting m
morphological and chemical changes. Phosphate solubilizing bacteria (PSB) are known to improve plant growth
and yield by enhancing the availability of phosphorus in soil (Malik f al, 2012). However, it 1s still unknown
whether such a growth compronuses resistance mechanisms in plants. In present study, we evaluated the effect
of PSB on morphelogical and chemical changes mn tomate (Lycopersicum esculenium) due to damage by the
generalist herbivore Spodoptera litwra Fabricus. We also studied whether these responses translate to resistance
mechanisms by analyzing response of insect larvae on damaged plant

Materials and Metheds

Tomato seeds (L. esculenfum) were germinated on glass beads and later transferred individually in pots in
the msect free enclosure. A commercial phosphate P‘SE formulation Phosphofix® was mixed dunng soil
preparation. Third instar 5. litura larva was placed on 3™ leaf and changes in trichomes, chlorophyll a & b and
dry weight of the plants were analyzed after 7 days, while anticxidants such as pemxldase supercxide
dismutase (50D) were determuned after © hours of damage. Insect onentation. feeding behaviour and
performance was examined on plants after 7 days of damage

Eesults and Discussion

Trnchome density was found to be affected by both msect damage and PSB (Fig. 1). Although no significant
difference in shoot dry weight between P5B incculated and untreated plants was seen, toot dry weight was
decreased significantly. Insect damage reduces plant shoot as well as root biomass. Consequently, PSB
inoculated damaged plants have similar biomass as both the untreated damaged and undamaged plants but lesser
dry weight than P5B meculated undamaged plants. Chlorophyll a was decreased by PSB mmoculation as well as
damage. However, chlorophyll b concentration was not affected. Larval leaf consumption was highest on
untreated damaged followed by PSE damaged, untreated undamaged and PSB treated undamaged plants. Larval
weight gam was highest on PSB moculated undamaged plants and lowest in PSB imoculated damaged plants.
The larval efficiency for comversion of digested food was highest in PSE mmoculated damaged, followed by its
undamaged counterpart. On the other hand, highest efficiency to convert ingested food was found on plants with
no PSB treatment and were undamaged. whereas lowest was found in ther damaged counterpart. The
approximate digestibility was highest in untreated damaged plants and least in PSB treated damaged plants.
Among antioxidants, except PP, all antioxidants had increased specific actvity in the untreated damaged
plants as well as PSB mmoculated imdamaged plants. But in their PSB damaged counterparts, markedly decreased
specific activity. Therefore, our study suggests that although the quick respenses such as antioxidants were not
significantly affected by PSB inoculation, but marked increase m trichome density showed that PSB mmoculation
haz enhanced the morphological responses. Consequently, § lifura larvae performance was significantly
decreased on PSB freated damaged plants. Therefore, PSB not only enhances the plant growth and phosphorus
availability to plants, but also boosts plant immunity in L. esculenium.
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Fig I: Adexaal and abaaal trickeme densziy (£5E) on day 7 of S.ltura damage in L. esculenium supplemenied with
Phosphate Solubilizing Basteria
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