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Appendix _ I

VEGI'TABLE SCItr

Course Sfructure - at a

CE

;lance

CODE COIIRSIi TITI CRBDITSvsc 501* oouclton technology of cool seaso vegetable crops 2+l
vsc 502* Y oductton technology of wam seas< n vegetabie crops 2+1
vsc 503* :edug oi vegetable crops

VSC 504* G )wh and deveiopment ofvegetabl crops 2+l
vsc 505 Se :d production technoiogy ofu"g"t. rle cfops 21-l
vsc 506 st€natics ol vegetable crops 1+l
vsc 507 Pr duction t€chrology of under.explo ed v€getable crops l+1
vsc 508 Or lanic vegetable production tecltnol t+1
\TC 509 | pu rdamentals ofprocessing of vegeta lles 2+1
vsc s91 Mi iter-s seminar i 1'0

vsc 599 Mr rtea's research 20
vsc 601 ,N * /ances in vegetable production 2+)
vsc 602'k* ances in breeding of vegetable crc )s 2+l
vsc 603,.* Pro tected cultivation of vegetable croi l+l
vsc 604*+ Bio echnology in vegetabie cr.ops lrl
VSC 60' See

crol

d celtihcation. processing and stoi

)s

ge ol vegetable 2+l

VSC 606 Abi rtic stress managentent in vegctabl cr L'l j 2+l
vsc 691 Doc toralseminaf i 1+0

VSC 692 Doc tor'al semiflar ii l+0
vsc 699 Do( oral rcsearch

Compulsory for M

* Compulsory for Dr

er's programme

oral progrann_re

t-,)

Mafte

Doclo

. \T.\ Drrh.ina n.lrn/o\^.1-a .16mi. .^.'n.il\ltph n^rFC f^r A.prl i. an'rn.il )O l5.ln.t
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frop0scd Syllabus ol.c.burses in Vegetrblq Science

Jirl"',1;;ooo"t'oN 
'rncrINoLocY orr cooL sc^soN vrGETABLtr cRops 2+t

iiJJ;;ut" 
otoo""t't" technologv of coot season vegersbres.

Introduction. botrny and taxolloDr \. (

;fiffifj*',i'',',";:*:;::jijjil*it::i,f:1li::J,1'il;::l::il,'J,'*en,,nulri,.na,
a"".a.,", r,l "..ii"g.'i;;:i;i;:l:T;:!:iHi:ilff:i.:ii:1;:f:i,';i::::"ffii,.,
UNIT I poraro

UNIT Il Cole crcps: cabbaee. crut;fl

]lI*ii:$t:;;;'#:i:;J':ill;,ffi:,:lorr 
korrr'sproutinsb'occori' Brusserssprour

!r\r I rv^butb crop\: onion arJ ga, ric
ur\r r. v- reas and bfoad bearr. green le"l) cool scasorr vegetablcs

":"#i::";:1ii;gl':'":i"Tjl:::'i:":::::g: ltu.l:luts. 
i.icarion. weed controi) orwin,e,.

prunrg,o*tr!,r,.tun""l;;;;#;:;"-,li,:,:fiffi,l:iillTifi:fiJ,",:r::#;;j.",;,*",,

;i"#JL-J"fi'J;f-:"ommerc;ar 
rarms; visit ro 

"o'n'""iitg,.;nlio;.;i;;tih",,"
Bose IK & Som M-C. rEds.). 1986. /e

ffi ; t *l vs t ;xy; i' ii1;,| 
" 

ffi' y i;:!i' ;::; ilil irli l li
a"* rr. r<.i;.: lvl ii'ii.l;l,i,ill."lii iiri,"!1:.' trt, ,#';" tr::!,aoll, c rops vot, t.trr
Chadha KL & Ka oo c. (Eds.). t9g3r)4. A(hrancelj in Horticuhure Vols. V-X. Mathoh" pubj.

iliili"-J"! li,i'iii;,i,!,";:, ,,,", .,,,u ,, 4R

uccolearl.lrR.20u0. t.<rt,1ht. ,.,,u ,,:r:.',,,:'.ii,,,, 
/'lp Rarrll?'ao& san.

comond JB. Musser AM & n ndfe!\\ f!r'"e*, r'i. ci;ii)i.,],',i, .i'Billl'-]r.'J.,',]rr;::!:i:;i"'!):!,,,;::;:,!lfiiiiXilili,;",
Copalakfishanan j R. 20Uj. t/cstt,thlc LH"r; il;;;a:,ii,t ,',"0r;;1,;|n;**iiy;!:,];rii:;::!o,on,t r*p,u,","n, nnyu
Rana VK.2008. Olpricultun.n lndia (,tya, i pubi.
Rana MK.,2008. Jc/"r rifi( e ttrtvati.n ,.t t ( ./drl.r. KrJyanj pUbl.

;:i:,:i::i"if,';X:X:",."1!Ijj;r, , teoi' n ",ii i"s",rr",,i),,",or,", proctuction and

ilrifri',f a 
l** ! :3:,{|,i : i ;; ;: ;::# f::i: :;,tili: :;'i; :::,:., re c h no,o st::1!::':: l':r:'i:?r' 5!aruR' ond P'o., r,1 q. Mar'. -r Der,rer.

3":#ffhtffr.i"x ,t;it;';,;::i,;*?,"{::f:,i::",i:;';,:;l,tl"*j,ej,",,*o

:lghsP {Ed )^l%9 
-Ptotlu.tion f cchnologt.6f vsgps6 e Crop.s. Agril. comm. Res. cenrre.

j i:il::? ;s-'?:i,i, ;::;1"ii:l.i;,i: : :: :,1, :;[: "r,i: i,:t:;it*:
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Inttoduction, botany and taxonomy, climatic and soil requirements, commercial
varieties/hybrids, sowing/planting rimes and rnetbods. seed mte and seed treatment, nutritional
and irrigation rcquirenents, intellulturaloperations,lveed comrol. mulching, physiological
disorders. harvesting, post harvesl management, plant protection measurcs, economics ofcrop
production and seed production of:
UNIT I Tomato, eggplant, hot and sweer peppers
UNIT II Okra, beans and cowpea
UNIT III Cucurbitaceous crops
UNIT IV Tapioca and sweet potato
UNIT V Creen lealy warm season vegeiables
Practicql
Cultural opemtions (le]1iliz€r application, solving, mulching, irriga.tion, w€ed control) ofsummer
vegetable crops and their economics: study olphysiological disorders and deficiency ofminerai
elements, preparation ofcropping schemes for commercial farms; expefimenls 1o demonstrate
the role ofrrineral elernenls, physiological disorders; plant gro\4h substances and herbicides;
seed extraction techniques; id€ntification of important pests and diseases and their control:
maturity standards; econonrics ofwarrn season vegetable crops.
Suggested Readings
Bose TK & Som MC, (Eds.). 1936. Vegetable Clops in lndia. Naya Prokash.
Bose TK, Kabir J, N4aity TK, Parthasafathy VA & Som MC. 2003. Vegetable Crops. vols. l-lll.
Naya Udyog.
Bose TK, Som MC & Kabir J. (Eds.). 2002. l/egetabte Crops. Naya Prokash.
Brown HD & Hutchison CS. Vegetable Science. JB Lippincoft co.
Chadha KL & Kalloo C. (Eds.). 1993-94. Adrances in Horticulture. V ols. V-X. Malhotra Publ.
,House,

Chadha KL. (Dd.). 2002. Flond Book of Horticulture. lCAp'.
Chauhan DVS. (Ed.). 1986. fegetdble Production in India.R^tl P|asad & Sons.

Decoteau DR. 2000. I,egetable (rops.llentice Ha1l.

Edmond JB. N4usser AM & Andrews FS. 1964. Fundumentols oJ llorticulture. Blakiston Co
Fageria MS. Choudhary BIt & Dhal(a RS. 20A0. Vegetahle Craps Production Technolog!. Vol.
li. Kalyani.
Copalakrishanan TR. 2007. Yegetable Crcps. New India Publ. Agency.
Hazra P & Som MC. (Dds.). 1999. Technologt.for Vegetable Production and Improremenl.

_. Naya Prokash.
' ) Kalloo G & Singh I( (Ed.).2000. Emerging Scenario in l/egetabte Research and Dewlapment.

Research Periodicais & Book Publ. House.
NayerNM & More TA l,998. Cucurbits. Oxfard & IBH Publ.
Palaniswarny & Peter KV.2007. Tubel Cnpt. New India Publ. Agency.
Pandey AK & Mudranalay V. (Eds.). Vegetable Productiotl in lndia. Inpartant l/arieties dnd
D elre lophe n t Te c hnique s.

Rana N4K. 2008. Olericulture in Indio. Kalya]ni.
Rana MK. 200B. Sclei?tilic Cultivation of Vegetables. Kalyani.
Rubatzky VE & Yamaguch i M. (Eds.). 1997 , Ifotld Vegetables: Principles, Production a d
Nulritive Yalues. Chalman & He...
Saini GS. 2001. I Text Book ofOleri and Flori Cuhurc. Aman Publ. House.
Salunkhe DK & Kadarr SS. (Ed.). 1998. Hand Book ofYegetable Science and Technologt:
Produclion, Co lpositian, Sturcge and Processirg. Marcel Del<ker.

Shanmugavelu KC. 1989. Production Technolog/ ofl/egetable Crops. Oxlord & IBH.
Singh DK.2007. Modern Vegelable l/arieties and Praductian Technology. lnletnational Baok
Distributing Co.

J VSC 502 pnODUCTToN T[cHNoLoGy or wAuM st AsoN v0cEIABLE cRops 2+t
.'i' Objective

.t To teach production technology ofwarm seasor vegetables.
Theory

C:\TO PrincipaJ\D drive\Accedemic council\ltem notes for Acedemic Council 2016.docx

3 ----- >



Singh NP, Bharadwaj 4.l(, Kumar A & Singh K M.2AA4. Modern Techtlologt an yegetable
Production.lntenational Book DistributiniCo. --- ' '"''|''v'!E;/ \

Singh.SP. (Ed,). lgBg. Production Technoiog,, oJ llegetable CropJ. Agril. Comm. l{es. Centfe.Thamburaj S & Singh N.2004. Vegetables, futer Ciops ana S7trces.iCii.-Thompson Lrc & Kelly wc. (Eds.).197s. i/ese,ai"t,$r.iii^ i"'dir*'n,|.

VSC 503 BREEDING OF VDGETABLE CROPS 2+I
Objective
To€ducate principlesand pfactices adopted for breeding ofvegetable crops.r neory
OJigin, botanv. raxonomy. cytogenerios, geDertcs, breeding objectives, breeding melhods{rntroduction, serecrion, hvbridizarion. muration;, ua,.ieties"uni uari"i-ar 

"-r.,u.-uii3.i.urion,resistance breeding for bjoric and abioric^stfes,, qr"ii,y'rrrrp.""lr""i,'_"[J,i*rn*0".,

Yii:ilff:'"ffil-::ff:';ii"tJfi;."T1fl? biotechnorogv and their use in treeaing in

UNIT J Porato and tomato
UNIT It FggpJant. hot pepper. sweel pepper and olra
UNIT ttl Peas dnd beunr. r,no,rn,n irrenopod- rnd Jertu.e
UNIT lV^Courds. melon,. oLrmp\ir" and squaslre.
UNIT V Cabbage. cauliflower.. car.ror. brelroor. .adjsh. st\eet poLaro and rapioraPractical
seiection ofdesirable plants riom breedrng population obsewations and analysis of.varioLrsqualitative and quanritative traits in germpias,", t,yUria. unJ ."g."guii,rg !"" Jru,;"r., ,",,"",,o"offlowering, paianological studies, s-eltrng and crossing techniques in vegetable cfops; hybridseed production ofvegetable crops in bulk. screening tJchniqr". fo, in."iif"-".r-., Air"u.. unaenvironmentai stress resistance in abovc. rlcntionetl clops, denonstration oisib-mating andnixed popularion; morecular marker rechniques to.ideniify userur truit. in tt 

" ""gauor" "rop.and special breeding techniques. V;sit Lo bfeeding blocl(s.
|juggested Readings

11':l! l.Y i"."t l^.1r, tt,tei ot ptnrr Bftc,l.np. John Wi,e) & Son-.

,jr,iT|!i*,'i!1:::","!^,t';F::lf ̂ fl"ui,!Jol,lio),,o","ticResource,Hofl icultural Cra,ps. Narosa publ. IJouse.
Fageria MS, Arya PS * Choudhary AK. 2000 . Vegetable Crops: Breeding and Seect pro(luction.
Voi. I. Kalyani,
Cardne-r,EJ..l9i5. principles ofGenetics. Jo r Wiley & Sons.
Hayes HK, Immer FR & S[rith DC. 1955. Methads;fphnt Bre.ding. Mc}e\\,_Hift.Hayward M-D, Bosemafk No & Romugo," r. fea,.;. i s9;. p/o,i B,i"iaiiiliAt"" *aProspects. Chapman & llall.
Kalloo G. l988. Vegerable Breeding, Vols. I_IIt. CRC press.
Kalloo c. I 998. yegetable Breedin;. vots t-$tlCornOineJ ed.). panima Edu. Boor ngency.Kurnar JC & Dhaliwal MS. 1990. iechnt
Botanical publ. 

tques oi Developing Hybrids in l/egetable Crops. Agto

Paroda RS & Kalloo G. (Eds.). 1995. I/egerqble Research h)i[h Special Reference to Hybrid .fe, hnolog/ in Asia-poc;/ic Re2ion. F,lO.
Pete_r.K-V-&_ P€deepku mar T .200g. Cenelics and Breeding of Vegetarles. Revisecl, tCAR.Rai N 

*.Rai-M. 2006. Helerosis Bree(jing in ttegetatte Ci;s N:;w r"li; p;l.;;"""),.
5,ii llf ::9. t/e8_c^rabh Br, edin|. r, tncipte, anti pra, ri, 

". 
r<rlyani. .

:l.T"J:" \Yt 1418. Ptin.:ph\ at, rop t,,,pt ova6p a1. l6ng12n.
Jrngn lJU. IvEJ. ytont ljre(dinp. Kdl\tni
singhfK. Dasgupra sK & Tripithi sk. z}a+. aybria vegetabre Dderopnlent.InrernationalBook Disrributing Co.
Svraup V . 197 6. Breeding procedure ior Crass_!)ollinated llegetahte Crops. ICAR 

4__ _>
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VSC 504 GROWTH AND DEVELOPMENT OF VtrGETABLB CROPS 2+1 473

Objective
To teach the physiology of gfoMh and development ofvegetable crops

Theory
UNIT I Cellular st|uctures and their functions; definition ofgrowth and development, growth

analysis and its impoftance in vegetable production.

UNIT II Physiology ofdormancy and germination ofvegetable seeds, tubers and bulbs; Role ol
auxins, gibberellilns, cyktokinins and abscissic acid; Application ofsynthetic hormones' plant

groMh retardants and inhibitors fol various purposes in vegetable crops; Role and mode of
action ofmorphactins, antitranspirants, anti-auxin, fipening retardant and plant stimulants in

vegetable crop production.
UNIT III Role of light, temperaturc and photoperiod on groMh, development of underground

parts, flowering and sex expression in vegetable crops; apical dominance.

UNIT IV Physiology olfruit set, fruit development, fruit gfowlh, flower and fruit drop;

parlhenocar?y in vegetable cfops; phototropism, ethylene inhibitors' senescence and abscission;

fruit ripening and physiological changes associaled with ripening

UNIT v PIa;t growth regulato$ in relation to vegetable production; morphogenesis and tlssue

.ullJre techniques in vegetable crops

Practical
Prcparation ofsolutions ofplant growth substances and their application: experiments in

breaking and induction ofdonnancy by chemicalsi induction ofparthenocafpy and fruit

ripening; application ofplant growth sLrbstances for imprcving flowef initiation' changing sex

eipression in cucurbits and checl<ing flower and fruit drops and improving tiLrit set ln

solanaceous vegetables; growth analysis techniques in vegelable cfops

Suggestcd Ileadings
Bl;dale JKA. 1984. PILlnt Physiolog in Relation ta Fhrtic ltare. 2na Ed. MacMillan'

Cupta US. (Ed.). 1978. Crop PhysioLogt Oxford & IBI-l

K ri.shnarnooni HN. 1981 . ADDlicolion Plant Gr.)wth SLtbstdnce\ dnd 'l he ir Uset in AE'riculture
'fata Vlccrarv Ilill.
Pcter I(V. (Ed.). 2003. Basics of Horticl ture New India Publ Agency

Saini ItS. Sharma KD, Dhankhar OP & I(aushil( RA (Eds.). 200l ldboratory Manual oJ

Analytical lechniques in Horliculture Agrobtos.

Wien HC. (Ed.). 199'7. The Physiolog/ of l/egetable Crops CAB\'

VSC 505 SEED PRODUCTION TECI.INOLOGY OF VBGETABLE CROPS 2+I

Objective
To 

"educate principles and methods ofquality seed and planling material prcduction in vegetable

crops,
Theory
UNtti O"finition olseed and its quality' new seed policies: DUS test, scope ofvegetable seed

industry in India.
UNIT iI Genetical and agronomical principles ofseed production; methods.ofseed production;

use ofgrowth regulators ind chemicals in vegetable seed production; floral biolo$/' pollination'

breedifo behaviour, seed development and maturation; methods ofhybrid seed production

UNIT IiI Categories ofseed; maintpnance ofnucleus' foundation and certified seed; seed

certification, seid standards; seed acl and lalv enforcement' plant quarantine and quality control'

UNIT VI Physiological maturitv, seed harvesling' extraction. curing' drying' grading' seed'

f.oc...ing, .""d 
"o"ating 

and peileting' packaging (containers/packets)' storage and

cryopreserration of seeJs..lntheric seed technology

ijfriT v eg."u*r,"iques for seeci production in solanaceous vegetables' cucurbits' leguminous

r"g.taL,Lesiote c.ops, bulb crops. iealy vegetables' okm' vegetaiively propagated vegetabies'

Practical
Seed.ampling. <eed le tirrglgenericpLril) eed\idbilili '(ec!linJ-vigour.'oh)"ical 

pu itytand

.."a fr.otit' ,.i'ing,,"'ringlreiea'i ,9 ard notincrrion pruce'lu-c' olvarietie': floral biologr:

rougingofoff-typ-e; rnetl;ds ofhybrid seed pfoduction in ;mponant vegetabie and spice cfops;

5->
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seed extraction rechnjques; handling ofse
sampli4gi res!ing of ve;;r,; ;;i;;..-1, 

processing and seed lesting equipmen$; seed

llg$S U**-f '"*,i"ffi;i.il::T::i?;Sj:;;:T ;i;'ligour 
and heairh; visit to seed

ii;"#] ;- 
& Dad-la ni M. 1Eds. r. .1se2. !-echniques in Seed Science an.l Technologa. South

ASrawal^RL. lEd.). lgqj. Secd T,chnolog). Oxford & jBH.
Bendelt pF. (fd.). tqe}. Secd 5"icnce ani^1,try."i"l,:"1)i* raresry Species. A|E(l pubt.
iri,ill#'l;il'PS& choudharvAK )uoo velc@bte r rops; Bt ?edine afti s?ed pradu, rion.
ceorge RA] .^l.ssq ve!, nblr S, , d proa,"tian. 2,.td. c \Bt.
;;ff;li*o?*"-,, Ms. teso. rechniques of Devetopiig iybrids ih vesetabte crops. Asro

#,'""#i::[*. -hule BW Igg6 Yesetable seed production Technoros]. Mahatashtra

lffi; 
u t"O, t t" rkose.2007 . propagation of Horlicutturat crops. New lndia publ.

illi;Ii;li?,ti"?'l.l.lonX,lf*.*"'"' u' 006' I/esetabte seed Producl i'n rechnatos,.
Singh SPt200l. Seed productlbn of Commercial yegetables. A,grctech publ. Acaderny.

{iJ:;n '"o'0|'"'ot'' . J c\rolog:ca' and rroJ .urrfr.ronornyofr.3erabletrup..

UNIT I

:ilix"t#il::Hl'j["jii:"tJJfi:T :'J",, of crassifrcarion; sa]ient featufes of intemarionar

UNIT II qrigin. hisro.y. .,"otrtion unj-,:|
ramirieq, Binera and sp""i". 

"o*,ine *,1'o'ilb,ll;ili::ff,:ii:":Tli,:ffi:;lilll:lfii:i *
"u.lliifl.tttttt'' 

revel or vario-us u"g"tuut"".op.; d",i;;i;;;;;;#i;il"",
UNIT llv IApodance olmolecula. marl.

;'," "u 
;'i"i,,""###;iJfil"fini;:H'JiJ;l;;"'uo'" "'"0'; 

morecurar markers

I1:,1:lfig"tji", gesc.lprion, classificarion and maintenance ofvegerable species and varierjes;survey. collecrion ofallied pecies and oenera locally arailable:-prep"r",'i"","if,"r, ,o ,,,l.speciesand varieries: merhod, ofprepaiarion orr,.ruu.i* unJ,i".ir;;,. "' '-
Suggesrbd Readinps
Chopra CL. 1o68. )ngiosperm: - Svsren
p,l :t 

AS: i 
:: :;;r 

1;:;' b; : 
^'' ":,, 

; :,' ; :7' ; :,:: { J;t:' ll:;' *"' 
"

lil*.,f .?.^ t^-.v. I a;ononty ul 4ngiorperm S. ah:ind & Co.

;;',",'.tlft;'f;:!#;:'r:::,: ,",il;';,'"Xr,!;i(;i1;t:::,::.'^. (Revised),,cAR

'iJli:iJ#,!;!,t?;",1,i;,f :x"::**lr:y.;M,*o1,,r;;;s2001Mininot

ii,ii',fi*t"t^rrcs 
oF vEctrrABLE cRoPs I+r

Desqiptqrs pf Asri-Horticuhurar irops."pani, Gi",,;i"A;;;.;;rL;.'*:#li:1,.
Vasjyha. lqo8. Taxonomv ot 4ngiu,1:.rrz. KrlJani.
vlncenL ER & yamigucni M 1o97. L4/ortd t eietaller. 2d Ed. Chapman & HalJ.

r. \, u prrnqlp.l\D dnve\Accedemtc coLrncjt\ltem notes for Acedemi. a.tnrit )n1a A^, _
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vsc 5q7 IRODUCTTON TECIINOLOGy OF UNDDREXPLOITDD VDGETABLE CltOpS r+l
Obicctiive
To educPre producr;on rethnology ofundenrrili,/ed \egerdble crops.
r neory
lntroduolion. botany and taxonorny. clilnalic 11d ,oii requirernent5. comtnercial
varietie{hybrids. sowing/planting rimes and methods, seed rate and seecltreatment, nutritional
and rr.rgatrtn requirements. interculturcl operations, weed contrcl, mLriching, physioiogical
orsoroers. nFrvesttng. post harvesi management, plant protection measures and seeo proouclon
OI:
UNIT I Afparagus. africhokc and lee(
UNIT Il Bruscels's sprour. Chinese cabbagc. oroccoli. kale and ar-richoke.
UNIT Ifl Amaranth. celerv. parsley. parsnip, lettuce, rhubarb. spinach, basella, bathu
(chenopddsI and chekuflnanis.
UNIT I{ Efephanr foot yarn. lima bean. winged bean, vegetable pigeon pea,jack bean and
sworo o6an,
UNIT V Sqeet goufd. spine gourd. poinred gourd, Oriental pickling melon and little gourd
(kundru),

Identificati

eadings
Bhat KL l. Minor Vegetables , Untapped Potential. Kalyaii.

GANIC VEGETABLE PRODUCTION TECHNOLOGY IfI
inciples, concepts and production olorganic farming in vegetable crops-

nciples, perspective, concept and component oforganic production ofvegetable

ofseeds; botanical description ofplants; layout and planting; cuhural practjces;
periments of undercxploited vegetables.

r KV. 1984. Unexploited Tropical Vegetables. Ketula ,\gricultural Univer.sity,

d.). 2007-08. tJnderutilized and Underexploited Harticultural C/opl. Vols. I-lV.
bl. Agency.
& Yamaguchi i\4. (Eds.). 1997. ll/orld ltegetobles: Principles, praduction an(l

,e.r. Chapman & Hall

Petef K
New Ind
Rubatzkv V

Srivastav

vsc s08
obj

lndira P

Kerala.

To educa
Theory
UNIT I
Inlpoda
crops.
UNIT II
root and

agents.
UNIT V
opportunr
Pracfical

Mahajan RK. Cangopadla), KK. Singh M & Dhilloi- BS.200t. Minimal
Descri I Agri-Horticuhur( Crops. Parl-Il: Vegetable Crcps.NBPCR, New Delhi.

nic production ofvegelables crops, r/2, solanaceous crops, cucurbits, cole crops.

UNIT III aging soil lertility, pesls and diseases and weed probiems in organic farming
syslem; tation in organic ho|ticulture; processing and quality control for organic foods.

ods for enhancing "oil liriility. rnrlching. rai,ing green man'rre crops.

M
crops.

and CMP- Cedification ofofganic productst organic production and export -
challenges.

UNIT IV

man
lndigeno ethods ofcompost, Panchagavvya, Biodynamics, preparation etc Pest and disease

n organic larming; ITK's in organic larming. Role ofbotanicals and bio-control

Method pararion ofcomposl. ver-rnicomposting, biofe{ilizer. soil solarization, bio
pesticides

organic soil amendment lor foot disease, weed management in organic
iculture, green manuring, myco[hizae and organic crop production, water

managem
ho icullu isit to ofganic fields and Inerl.ering centefs
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p

spor

man

FAO,

Ftazier

Su Readings
Dah
Gehl
Agro

C
os

f;::0: Ore.an: Fa:k, inglot S,)lto;kabh Ast r utr ure. )* Fd. Agrobios.zuv). urganrc fdrtnin{, SranJards ,l, (".d;t, ion Cc r/icorton aiJ tnsp,ction.

Inveslment anaiysis. Principles and rrethod, oi.enso,y euuluation offr.esh and
leetables.

Palan
.S-a*"111**.:l 

K,.20(r.. Organic f;arning, t.heory and practice. Scientific publ.

Crops 1l?l.T:1:T:?,,1r*hrbhaskar&satheesanKlN.r0o{ M;,";;;;;;i;;;;;;;;;;;;)
India Publ. Agency.

Shiva o{K:1?97. !::! li"wity in Frarmo y utith lr'aare. jrr TFOAMAS]A. ScitentificConf.. Decernber. I997. UAS. Bangalore.

vsc
Obje

Theo
UNIT

NDAMtrNTALS OF PROCESSING OF VEGETABLES 2+I

To ed principles and practices of processing of vegerabte crops.

'Iistory oflood pr.eservation. present status and future prospects ofvegetable
n industry in India.

porsont

ipoilage offresh and proces5ed horijculruralprodUce: biochemical chanses and

:","]:l:1 "*lll 
.f it,c" of lronicutLurat prodrri., p,i".ip,L 

";o;t;;; "rel,,,im.,'t",
UNIT

UNIT
enzym

nd their control measures. Role ofmicioo.ganisms in food'pre;;";;i;;.'-
:1i.Tl:"iini,, 

fo.,plo=ssing. pr.imary and minimat processing pr.ocessing
cqu r

ll?""";,t"?;f;:,"0,'*nent 
of pfocessins indurt,y. ilo ri"",,7"iinrpo,tui"" olhygien

UNIT
Food la fllJ,ffiij|::'*t ouaritv control' rQM' cMP Food standarcls - FPo, PFA, etc.

)od safety - Hazard analysis and critical control points (HACCp). Labeling and
. nutrition labeling.

Pfocess

IajUr-ialue added p|oduc \ rio n ' e,relabre. {rrir.,, a,io rol bJ.,odrrcr". f\elelaole
noUSlf); VlanlgelnC,tt ol $a, e fiot,, p O.ers: . Jr.to,).

UNIT
labelin
T,INIT

Pmctic
Study

1n:y 
and, equipmenls used in proce$ing ofho{icultural produce; Chemical

analysls nrttiriv€ value offresh and processed vegitabt.r; Stuay ofiiff"r"nir_u;". oi
fresh aswellas ploccssed l)ortjcuIuml pioar.., t tns.ifi.urion 

""J 
ia."ril*,i." 

"rsporlage nisms;_Study of biociemical changes and enzymes associated with spoilage:
Laoora inaiion of vegerable product": Sensor) 

""rtu.,ion 
ott..t onJ pri."i.?i

vegetab dy offood standards - Nationat, intqrn;tioial, COOeX nfimentJiiusiVisit toprocesst nits to study the layout, equipments, hygiene, sanitation and residual / waste

UNIT
proces

Suggcs
Arthey
Chadha

Tropical

Gi.idharil
Cisela .1. 198
Craharn HD.

dings

Desrosi t. 1977. Elenents and Technolop. AUI pvhl. Ca. F AO. tggl. irlujtiii ilga"t t"

Alimetuariust Joi F A"O/WHO Food Standafds prograrnme. 2"a Ed. Vol. VB.
Fruits and Yegetables. FAO.

FAO. -E
::izond Safety S)rte]n\ Tra;ntnp Man,,al on tood Hylieke oatt HAaCp. FAO.
66. rooa t ro.cstlng I "chnalog). f lli- Ho.'U'o,_rJ Inrernariorral.Fellow's
Westhoif D(. pa5. lood \4i, roL,tolog). 4 r\ l- d. tara M. Craw Hill

5. Siddappa & Irndon Cl . tq'b ptcspt.vatiol, ot fruirs onJ y, 
BetaL)tes. lC AR.

'::nis_9 l^qo6 y?gcrabtc proe,s; ax. Btackie/Sprjnger- Verlag.
04.6. Th, 

-Praypat;6a 
6[ Food Addlterdrra A,.r. c"n:ia. Of tnatn tndu,r.y.

Ci\TO Prin

i. Sensoiy Evaluation of Food 7'heoryand proctrces. lis Horwoocl.
1980. Safety of Foods. AVI publ. Co.
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2.a Ed.

H ild
Joslyn
Mahi
Ran

Shapi
Sriv
3d Ed.
Tressl
Venaa

vsc
Objecti
To keep
cfops.
Theory

quality
fertilizer
mana

Present
and soil
modern

systems;
poryn
prgnen
UNIT I
UNIT II

m different
managem
mals and
Suggcs
Bose TK
Bose TK,
Naya U
Brewster

Seed h

organrc
analysls
cropprng
herbicide
indices; d

Research
Kurup CT
Tuber C,

UNIT
UNIT
UNIT V
Practica

Sin MT &

FFTC.,T

Kallo C &

Ghosh SP,
Copaiakri

C:\TO Prin D drive\Accedemic council\lt-"m nores id. A.e.lptri. .n' 'n.;r rnl a d^.,
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)te

H,& Lawless HT. 1997. Sensory Evul4ation ofFoocl. CBS.
Heid. Food Processing Operations. AVI publ. Co.
.2004...foo.d Sajery; Concepts onLJ Re4tih. ApH prbl. aorp.
| 

"986. 
Ha,ndLool q" A nolNsi and Qt,at y ( on! rol tar F.u ir an.l t/ee(ruble produr ts.-McGlaw Hill.

1 995. Nutritio n Labe ling Handboo k. Matcel Dekket.

:,fIrs: j:li.uir ond /esetabte ['/eservorion.. principtes and practices.

aslyn MA. 197 | . Fruit and l/egetable Juice processtng Technologl. AVI publ. Co.
z Joshi VI( 2000..prr1-harvesl Technotogt offruit" ira v"jitoii"",'A"ritire:"
Fermentatian and Waste Management, l;dLr. p\bl. Co.

with latest developmenls and trends in production technology ofvegetable

and pro.nec'" ofvegelabJe Lulli\arion: nurrilionai and rnedi.inal \alue.;climare
itical factors in vegetable production; ohoice ofvarieties; nursery management;

in watef and.weed management; physiological basis ofgrowth, yieid aqd
uenced.by chemicals and groMh regulators; role oforganic manures, inorganic

icronutrienr.cnd biofertilizers: r'esponse ol"g"no'yp"",I lo" 
""0 "i;h;ri;;;;nutritional deliciencies, disorders and correction methods; ciiflereni croppi

tching; containe,ized c,ri,; i;;; ;;;;; ;:;il;iil,Jal,;J :;I:l"":::i'"t
house pfodltclion; c^rop modeling, organic gardening; vegetabie production lor

and pfocassing of:
n'o. brjniJi..hi li. .\cer peppcra.rd puLato
ufbits, cabbage. caulillolver and knol-khol
endi, onion. peas and beans. amamnthus and drumstick

rroI. beet root and fadish
potato. tapioca, elephant foot yam ard taro

g trgatments; practices in indeterminate and determinate veggtable growing and
ring; portrays and ball culture; diagnosis ofnutritional and p'hysiolJgi"^t aisorJeor;
ysiological factors lil(e anatomy; photosynthesiq light intensiq, in difierent
rflon; assessmg nLltnent status, use ofplant growth fegulators; practices in
lication; €stimatirg water requirements in reLation to crop growth stages, maturity
nd techniques lor minfbd vegetable production; produclio; conslrain;; analysis ol
ling $,steft in various situation like cold and hot set; vegetable wasre iecyciing
quaiity analysis Jnarketing survey ofthe above crops; visit ro vegetable and friit

VANCES IN VEGBTABI,E PRODUCTION 2+I

rng houses,

994. Onionr and orh"r y.gdable Alltuulr.(ABl.

rm NC. I986. ltegerable Crops of lndiq. Naya prokash.
irJ, Maity TK. Paffhasararhy VA & Som MC.2003. t/egetable Crops. Vojs. I_lll.

d Vegetoble Productio, /r,4.rla. Book Series No. 36.
anujam T, Jos JS, Moorrhy SN & Nair RC. t988. Tuber Crops. Oxford & IBH.
TR.2007. Vegetable Cropr. New India publishing Agency.

h K. (Ed.).2001. Energing Scenario in l/egetable Research ancl Developnenl.
dicals & Bool( Publ. House.
anisami M-S, Potty VP, Padmaja C. Kabeemthuma S & pallai SV. 1996. Tropical>roblens, Prospects and Future Strategies. Oxford & lBH.

me IC. I 978. The Tropical Tuber CropJ. John W ile), & Sons.



:i:,:,ff**:.i 5j:li:A,& 
Sinsh KM. 2004 Mottern rechnatosy on yesetabte

Singh frK, Dasgupta SK & Tfiparl.i 5K.2006. Hybritl l/egetable Developnetlt.h ternational

Singh

Book Di

Objec

wirh
Theo

and fertili
hybfidi&ti

genetics
breedi

vsc VANCES IN BRtrDDIAIG OF VEGETAI]LE CROPS 2+I

ix"#,J;:ff il i5fi;:ffi :;;i:i;j:,*fi ;; j;l3;",:i;TiJ;ge,ab,e crops

,;l[.Jiifiit,,Tlfi ;'"",ff li;.ffi i,,"lxi,T.li:::';;::],yff:., *,,'"."

of
p

n, inter-varietal, interspecific and inter-ee
,alt_ern or rraits,'q;ar ;dt;;'il ;J;1;;;"#1;l1Tli;:lH;in"*i;:#t,(r,ye. p,d!r rype concept and selection indices,pontaneolrs and indrrced Inu,ario.t5. problcm5 cnd ,.lhieve,ne'n,s of muo,ion " 

'.
'idy breeding and irs achievements.;, v/.7r
,.1i,\ ".,_r ^"^--^ :-^ -L- .. o-breedingi breeding teLl-niques forrmprovl

* j 1; [i: :, I Iiil :., :t fi .1f,f ,:'#l]i:;.T1y : I 
j#:i ru*;. "'resrstanc

UNIT I

Crops: T

UNIT II C
UNIT I
UNIT IV C
UNIT V
Practica
Desisnind o
ratine foJn"
t,.,""-nine io
identilicir]ior
suggesteq I
Chadha KL,
Crops. Mllh
Chadha Kl..
Dhillon Bg, '

Crops, Nalos
Janick JJ- l9l

VSC 603. PR
Objective
To impart
condition.
Theory

Kaloo G { Si
Research feri
Kaloo C. lP9.
Peter KV 4 P
ICAR,
Ram HH. 2]00

ing for pe,r disease. ne,nrroAe ina,nr,r;pl" r*i.,"".i'"f
..onnJal. clltltt. sweet pepper and potato

curbits. Caboage..aulilio*irand knol llrol
rnor/ohra. ontor. peas and beans. amaranthr, . and dr,Inslick

t, beet root and mdish
potato, tapioca, eleph&nt foot yam and taro

: ::i$-:jilT:T,"J:: J:::;Ilff :T fl 5: H ii::1,;,.:fi 
.;:;::::il;l,,. 

:i*,".,,q,"li'y i'p 
- -'" -'"' ;ffiff ;"fi :;:,':ifJ"",,'.'tJ;i'ffi:fiffi:'l-r:5ff :T:

ll'il!'i"tt "na oo'r'otoids. tlistant hvbridizarion una 
",r't 

,yi r."r.,,'.'t;d";;;;,. ''
re. Conferen-ce-on Recent Advance ir Vegetable Cfops. Vol. 127.vlndran PN & Satrijraln L.200A. Bio.echiotogt in 

'orticuilai 
an,t plantation

Publ. House.
l. Hand BooL oJ Hort iculture. ICA&.

agi RK, Saxena S & Randhawa CJ. 2005. p/d nt Cenetic Resources: HolficulturalPubl. Holse.
. Ho. iultural S( ience. 4,r Ed. WH I.reernan & Co.

:i.l;ill ,j,fr"iill,l l;:::,,",, 
vcx?!ahh Research and D.vetopnenr.

l/egetable Breeding. Vols. I-lll. Vedams etsooks.
leep KLrmar L 2008. Gp neti$ tn.l Brccdiltp of Uegcrabte.i. {Revisecl Ed.).

UNIT I Im
protected culti

I/e ge t a b I e Bre e d i k g. Kal, ani.

CTtrD CULTIVATION OF VEGETABLtr CROPS I+I

knowledge in growing ofvegehble c.ops under pfotected environmental

capsrcum, cucumbet lnelons and leftuce
rnce and scope ofprotected cultivation ofvegetable crops; prineiples used inrron, energy ma.nagement. low cost strLtclules; tmining methods; engineering

tory stfilctures used jn protected structures; lypes oI
house/nethouse, hoI beds, cold frarnes, el.fbci ofenvironmental factors, l,/i.

I0 ---- >

aspects.

UNIT II Relul
greenhouse/iol
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disease

(-,.

:l

somatic

transfer

Establishnl

mulanl sel

transfer m

Chadha K

remperatur
light anq

light, C02and humidity on growth ofdifferent vegerables, manipulation ofCO2,
peraLure fof vegelable producrion. le,ligarion.
ursery mising in protected st.Lrctures like poly-tunnels. types ofbenches and
ifl'erent media lor growinq.nurcery under cover.
)gulation of flowering and.fi.ujting in vegetable crops. technology for. raising

tected crops, varieties and hybr.ids for growing vegetables in protected struciures.
blem ofgrowing vegetables in pfotected stfttctures and their remedies, insect and

enl in protected structures; soil-less cultute, use ofprotect€d structures for seed

ious types ofstruciul€s, methods to contfol temperature, CO2 Iight, media, training
maintenance ofparental lines and hybrid seed pfoduction ofvegelables. fenigation

management! control of inseclpests and disease in greenbouse; economics of
tivation. visit to established green/polyhouse/net house/shade house in the region.

UNIT III
contarnels,
UNIT IV
tomato, s t pepper, cucumber and other vegetables in pfotected structures, training and
staking in
UNIT V

production.

Practical
Study of
anc pruntng
and nutripnt
protected c
Suggested

Prasad S &
Agrobios.
TiwariCN.
Narosa Publ

To teach ad
'I heory
Cfops: Tom
cLrcurbits.

vegetables,
somoclongs
fbrtilization
UNIT II P

VSC 604 tsI
Objective

dings
Anonymbus
Culti|ation.
Chandra S
18.

2003. Proc. All Indio Sen|inar on Potential and Prospectsfor prokctiye
ised by Institute ol Engineerc, Ahmednagar. Dec.l2,l3, 2003.

003. Creen House Technologyy'r Controlled Enyironment.
House.

. Malholm Publ. HoLrse.

SomY.2000. Cultivating Vegetable.\ inGreen House. Indion Horticulh!rc 45.1-l-

um8r U. 2045. Greenhorse Managenent lor Horticultural Crops. 2"dEd.

UNIT I & lro cultlire methods and molecular approaches lor cfop improvelnert in

TtrCHNOLOGY IN VEGETABLE CROPS 2+I

nces in biotechnology for improverrent ofvcgetable crops.

o. eggplanl. hot and sweet peppef. potato. cabbage. caulillowef, tapioca, onion,

uction ofhaploids, disease elimination in hodicr.rltural crops, micro grafting,

s, tools, methods, applications ofrDNA technology.
lity improvement, ilnprovement lor biotic and abiotic stresses, transgenic plants.
ofmolecular mafkels in character;zation oftransgenic crops, fingerprirrting of

rnoleculaf characterization of transgenic plants.
dings
.). 193'7. Biatechnologt in Agricuhure.ond Forestry. yal.XlX. Hitech dnd
l/'r. Spangef.
vindran PN & Sahijr"nl L. (Eds.).20A0. Biotechnology of Horticulture and

conservation
UNIT III 1n

nd identification ofsomaclonal variants, l, yrro techniques to overcome
rriers, r, lllroproduction of secondary metabolites.

last cuilure and fusion; construction, identification and characierization of
and cybrids. wide hybridization. ernbryo rescue ofrecalcitrant species. /, vdro

,rc mutation for biotic and abiotic stfesses, recombinant DNA methodology. gene

UNIT IV Q
UNIT v Rol
cultivafs elc.,
Practical

culture, cella
cybrids; Iden

seconda4/ m

Suggested R
Bajaj YPS, (

achievements, problgms and futLtrc thrusts in hofticuhural biotechnology.

ofaxenic explants, call!rs initiation and multiplicatiol't, pfoduction ofsuspension
d protoplast culture, fusion. regenefation and identillcation ofsomatic hybridsirnd
fication ofembryonic and non-enbryonic calli, cievelopment cfcell lines; trl vlrro

lor biotic and abiotic stresses,1, rlfro production and characterization of
abolites. isolated micfospore cultLu-e. isolation and amplification ofDNA, gene

C:\TC Principa D drive\Accedemic councii\ltem notes for Acedemic Council 2O16.Cocx
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Kesha

Padh
oJ Horti
Pierik R

PROCESSI

Objective

production; la
Practical
Seed samplit

rouging, seed

Agency.

certification
UNIT If S

seed storagp,
iongevlty and
UNIT IV
Seed tesring; I
det€rmination
types ofdorma
UNIT V Seed

C:'\ iO Pr"incjpat\D

Debnath ,,0"2t^ 
P:,: y,, fechni.tttcs oI Btorc, hnolog,.. pJinref p,rbt.

' 
i,ll:"?,"!",t::' ff^ :! " 

n't 

" - o 
^ " " " 

r 
"i 
* q t h n i p u t u r i.ry. c hapmlr. & t-t at.D,,L .1,. .^ - ,i ,- l urt , t,titatpututrtft. I

;^-1y11,"..^' 
,or: ornnnci .nd.ctl I u,zre. AB Book publ.

Orient & L gman (Universal press). ;
n R.& Perer KV. 20rtl. planr Bic,tecltn"ij,
an(Lnlve.sal prc<cr, ry" Tissue cuhun and Ccne Tranqer.

Keshavac ndraxR er dl. /00/ [?cc, nt [r?ttdr in Bdr?chantoqy oJ hor]rcultural Crapr. Ne\india PLrbl. gency.
Panopoula

Clover M
Gorden H

Prasad S: I

Sharma R.
Singh BD.2
Skoog Y &
Cultured in
Vasil TK, V

Williamson

VSC 605 sE

To educate I

Seed packing
number.
UNIT III l?re

)';f.i;i.i'f ,i, 311X ; :: S: :: ;:' tr,, :^l:{;;I,;r:::;i:try:,ot;r i;#.i'",ji; iiii il;ii'.'o;Yl'" 'o 
& vohlnaoas s z00 | Biote&notos

to,6t:::-:ir:::!tt u: ot HiBher ptuat,. M.,dirrus N;jhorf publ.

:N;t,/#a..c: 1l 
p t a 4 t B,.". ringy ii i"ii,,,)l;.., );,j ill llli e,""""uv.u. rhnt lissue Cui .re. Campus Books

0 l. B iorec hnolog). Kalyan i.

);Ii, f,?;!,ri,, .!!":::t R?Butdtion ot urowth and Farna,ion in ptnnt risJu?rr.o.. Arrider. ll Sr rnp. On Bioiechnotoe, ;.ti"; 
"i 

;,";,;t::;ri:^:::.^
:jj,-Ylll:?"1"* Berv ttR rql'.t iinatt, Hvbri(iization and oen?ticin ptontt. pta Rep,ttoi,", 

""a 
*o,ii iJ'i)ii;;,:.";,:;:;;T::ri

l98l -86. Gekeic Engtneering. Vots.l-it

D CERTIFICATION,
AND S ToRAGI of \ I GI T  BI L ( RuPs 2.j

TheoI.v
UNIT I Se

recenl trends jn the cenilication. processing ancl stofage of vegetable clops.

Leflificalrolr. obJcLr i\ c.. ortan:/a.ion ol. . eeo ce.1ification. mirimum .eed

::j:::] lq"l.b|.,. "p, 
. f e,d i,r.occr o . *pc. i ri. ariorr ror cen i r 

jc:r'ro, 
r

xix::.;iff;,uil:Ii:::,::ffi l'_:u:'J;l,:.J:1,:::li:llj :hiijIl:',,,,

[li:,:*iiili{iifi :!":il:i['Jffi iifl :i:i1T]:",":;:ifl |:i ?,.T ijeterior.ation, saniation, ;;;;;;#';#ilffi: ;',"f,ffi:"j|fl:;""tainers, 
seed

A rules for testing, moirsture, pufl ty gerninatirnarron, vtgor test, seed sampling,

i;:;;:fn':.:::::l*;:: ::-l'-"ti;'i,;; .;;';;:ili::,;;;: *J;:Hi[";,*.,frctors responsible fo, donruncy.

11".,,,:"t;o::i"l 
a-cast. rnarketing organrzarron, economics of seeders' rights, seed law enfo.".,r,"nt. .""-dlir und seeci policy.

il,:;]:Tl?"fu:1:::i'illi;jl"^o.l:1b;fil,:*c, v,sorresrs, seed hearth testins, seed
;i:ii,l:;fi.:"i['":;$:::i::::":*;"9i".",9."1]U:"yf,;:Jii'i;i"il"iillilJ',illfi;i,1jj;l,j:,":"li:i:_"1'-'*.ooin,;,,gon.ip.ri";",*i;f ;#J",l,oi

". 
r*r"ii."'i;.,,,i.*,fiii:,,Ii;ilii1,1il,liii" i::::lll;:fi'::::::""seed testing laboratories andpror essing ptan{". mixing and oi\ iding i.r,,r_.,,,,. , ,",visit and know lbout snnlo,ion uunJ"l;..

isit to seed processing unit and warehouse
Suggested Rpa{ings
Agrawal PK & Qadtani M. t9g2. TecniLtl.

flH;":ilgffi ;,ii;;';::.::::ii,!,:,:i'"";;;i""!:"f ;::;::f;,'i"Il,i$','
il'*;l;;y I ktt" l!,;:;" r-! :: :::::' " ! I/ese,ab tes - Ae^echpubr. Acadcmv

Iilffj"|:j":ii:, : x;, !:::" 
r: 

1t :; ;;;; ;:; ; ::;;:,; ilil.;;,2#?iftXx:ili,".,Cenification Bofrd. COl, New Delhi.

l,r"Ll : 
* u,t 

l- 
Mafkose 2007. prnpagotron ol rJorticuhLtrat Crops.New rndia t,utJt.
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Objective
To update

vsc 606

with speci

Theory
UNIT I
vegetable
wild speci

UNIT I[

proouc!lon
UNIT IV
sodicity.
UNIT V T

frost and

UNIT III

crops,

chemicals i

Practical
Identificati

c

on growlng
[emperanr
Suggested
Dr,vivedi P
Lerner HR
Maloo SR.

C:\TO Princi l\D drive\Accedemic council\ltem notes for Acedemic Councjl 2016.docx

IOTIC STRESS MANAGEMENT IN VEGETABLE cRoPS 2+I

inowledge on the recent reseafch ttends in the field ofbreeding ofvegetable crops
I emphasis on tropical, subtropical and tempefate cfops grown in India.

vironrnental stress and its types, soil parameters including pH, classification of
based on susceptibility and tolefance to various types ofstress; root stoci<, use of

, use ot antitranspirants.
4echanism and neasut.ements oftoiemnce to drought, water iogging, soil salinity,
at stress in vegetable caops.

il-plant-water felations under dilferent stress conditjons in vegetable crops
their management practices.

echniques of vegetable growing under water deficit, water logging, salinity and

hniques of vegetable growing undef high and low temperature conditions, use oi
alleviation of different stresses.

dings

n ofsusceptibility and tolerance symptoms to various types ofstress in vegetable
lremenl oftolgrarce to various stresses in vegetable crops, shoft term experiments
vegetable under water deficit, water-logging, sal;nity and sodiciry, high and low
conditions. and use ofchemicals for alleviation ofdifferent stfesses.

Dwivedi RS. 2005. P,4ysiologt ofAbiotic stres.t in Plants. Agrc|ios.
Ed.). 1999. Plant Responses to Ewironmental St/-e.!'.re.r. Marcel Deckef.
403. Abiotic Strcsses and Crop Praductiyity. Agroiech Publ. Academy.

tl


