Yepclable Seence (20IT) 4% 2): 190k |5

(ff-season vegetable cultivation under low tunnel technology
in Bikaner District of Rajasthan: An economic analysis

Rekha Rani™®, SR Meena', BR Choudhary', MK Jatav', PL Saroj'™ and Anita Meena!

Recswed: July 200L Acceplal: Ootoher 2002

Abstract

The orid western pan of Rajesthan i well loown for
Indian  segment of the Thar Desert The kot
and regions of India cover 317 million hectores,
with the magormy of the area (61.9%) locmed in
Rajasthan. In Rajesthan, the region is spresd over 12
districes  incloding Biksmer. The region s
chamcterized by hash climatic conditions. In ssch o
situmtion, proiecied structeres lile low mnnels play
an imnporant rob: im vegetsble cultivetion. OFf-
season cdtivation under proiscied struchares s oo
of e ways @ fdfill demand for vegewhbles.
Abthough edwology com make svailible bemer
gaaliny vegetable prodece around the year but, ot the
same time il should be economically feasible for the
furmers 1o, The presest study wes cosducied o
cxmming the ecomomics of off-season vegetsbhle
cultivation under low tnned echeology i the
Bikomer diinet of Rajesthen The cosi comcepis
given by Commission for Agriculseral Cost and
Prices (CACHF) were uwsed o calculme the cost of
cultivation. Mugor cucarbits viz botde gourd, rdes
pourd, watermelon, musknelon, long medon were
selectad for dee study. The study revealed tha the
highezst cosi was incurred on humsan libour which
was followed by expendiure on tmnsponation and
sends. 0 prosdhec ton off-season helps
the fameer in feicking higher prices im the morke.
The B: C raiio of selecied cucurbizs wes observed
12205 1w 1333 which shows the eoonomi:

proditsbility of e bow unnel technology.
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Introduciion

Thee mrea under e hot anid zose in Indio s 51.7 naba
i 12%: of the couniry*s ioial geographical area) which
is mainly sprend over Rojasshan, (Gujerat, Andbes
Padesh, Pumjab, Horpmme | Kowsinks  and
Maharushire The major part of the hot ond region
lies in western Rajasthan {1942 mha) followed by
morth-western Gujarat (2.6 mha). The region is
chamscterized by extremnes of iempersbare, low and
cootic minfall, high evapowanspiration rete, high
wimd welocity, dust siorm, high soil p#, high
infiliretion e, limfed goundwster svailabiliy,
and saline grousd Erigation water. The stodies of
various researchers reporied that arid region sails are
low in organic mats, EGooNUmEENis  and
micronuriems  (Mamy et ool 2blds & Jblsb,
Meena et al. 3006, Saroj et al 2020, Meghwal &t
al 2027 Despite sdvers: cliare conditions the
region hes good potential 1o grow cucurbics. Bui,
dee to high emperaiure and hot wind in the sunsmer
season, low vield ond poor quality of the prodiect are
cibasimeed (Choudhary e ol B013)

Urder such barsh climatic cosditions, wegetable
cultivarion im open condition vield poor-guality
produces smd less reuns By creatimg & suimahble
micre=climate for plant growth through peolected
culoiveriom sruciures like bow panseel, the cultivetion
of vegetshles com be done arowend the wvear even
mmeder mdverse climaic conditions. Low tunnels ore
modified minissere  sirucoores working on the
Ereehsuse Thezse are e structures buih on
o steed franee snd covered with roods
(Lodhi et &l 20015). Thakur and Devi £3003) in dheir
study revealed tha vegeinble culbivation usder low
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mmnel sechmology can feich very high prices in the
market Lodhi e sl (3003} reposted thn  the
technology is cost-effective as its infrastructure can
bz easily dismasaled snd vsed sgain i the nex year
saving costs of ocabivation. C T
(2013 and 200%) in dheir sbedy repomed that with the
mee of low mnnels, cecurbils cam be grown wvery
cimly im dhe spring or sommer season which can be
sold for higher prices in dhe market. Saroj et ol
(20200 observed  lboweoosm  emd  besser-heigh
stnectures like o shade net amd nummed cultivation is
saitahle for the and ecosystem, where extremes of
nemperabere and high wind welocity, and dust stonms
are the comsnon phenomeens  Cossidering  the
impoerance of low unnel rechmology, this siudy was
conductad in the Bikaner districts of Rajesthan with
the ohjective to smalyze the economic mpac of
vegeshle culiivation ender low unnel echesbogy in
the districr.

Muaterials and Methods

A iotnl of nine villages v Pemesar, Udasar,
Reyvsar, Zager, Ridnalar, Serdhasa  Chashan,
Cibeegnsar, Palana, aed Meghaser (where low mnnel
technology was used for vegetable cultivation) were
sebected ramdomly from the Biksner dismet The
primary dma were collecied from vegetable growers
mmeder bow tunnel technology from selectead willages.
A pre-tesved survey schedale wis prepared for s
parpose. A total of 40 farmers were imserviewed and
datn were collected for the year JOME|. The
farmers of the selected villages were cultivating
manly cucarbits on lorge scale, while some were
growing radish snd vomnsto on & very smsll szale or
for their own corsumption under the low tunnels.
S0, major cecurbits cultivesed in the siudy area viz;
botile gound, ndge gownd, wetermelon, muskmelon,
and boeg melon were selecied for dhe spady. The oo
of cultivation was malyzed by mming oos concepts
given by the Comenission for Agriculbenl Costs and
Prices (CACP) which ore  explained  below
iDireciorate  of  Ecomomics  end  Sistkdics,
Crovermanent of bediaj

Cost Al: I includes &l actual expesses in cash and
lioimd iin prosbection by tee farmer.
Walue of hived bvarnan, animal, sed mnechine laboar
Value of owned animal and machine |abowr

Value of seads (farm produced and parchased)
Walue of manure (owsed ond porchased)

Value of femliners

Value of msecticides and pesticides

[Depreciation of mnplements and nachisery
Irrigation charges | Eleciriciay)

Land revesmse

Inberest om working capital

Miiscellaneoes cxposes

Cost A2 Cesat A1 + rent paid for leased-in land
Cost Bi: Comt Al + imterest on vales of owned fied
cipilzl excluding land

Cost BY: Cost Bl+ Reniml value of osned land {ne
ol land revesmse) and pest paid for leased-in lasd
Cost Cl: Cost Bl + Impuied vabee of family labour
Cast CF: Cost B2 + Imputed vabs: of family labour
Cost £33 Cost T2 = 10 % of cost (2 w0 sccoumn for
managerial input of the farmer

Hesalix and Discwssion

The sudy revealed thst femers i villiges of
Bikomer diswricis leased our their land for low unnel
vegetshle cultivation. As it is highly laborious and
rojires coffinuois sepervision durimg dhe entire
season il becomes difficel for the lomdoamers o
manage the entire bosiness. Almost alll the fanmers
to whom the land wis lessed oot were from LUnar
Pradesh. They were doing it either im o fifty percem
parimership o os their own business after payisg o
for leased land. The sowing wis stened from med
Movember w the first week of Decensber. With the
growth of plents the polythene cover was opemed
and closed as per their pollinmion schedule and
other requirements. In the second formight of
Felruary, with the mcrease in tempersbare, the
polythene roofs sened o open permamently. The
first barvesting of cocurbits stans in the les week of
February which wvaries smong el dhe  foamsers
depending upon vonoes faciors. Almost ol the
fanmers were growing hybrid veneties of the crops.
The seeds were purchased from Bikomer as well as
cmside the disrics e from Jugper ond Surscgadh.
The oo of the seeds varies depending upon the
crops, type of crops (hybrd' local), and conspany
engoged in selling these seeds. Taking the prices of
secds of differcmn oypes e bnbnds! local, dhe
average cosl was oaloalared and presented i Table |
which shows tha the seeds of the hybnd cucurbin
wene very expensive which later contributes o their
higher cost of culovanon. The dan were collected
oo diffevent indicatcrs smd the ibem-wise cost was
caloulared ssad presented in Tebl: 3
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Tahie 1: Cost of socds of o cuourbiis
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& Mo Yepciahic Type Avr. moed ric (ke ba A, Seod cost Total Sood Cost
THs kmi | a baj
i Hatile pourd Hpbarid LTS B 14500 Aol Tl
2 Fudar pourd Hpbanid L R 23T 0
3 Watermdion Hiyband 1.5 L LTRL LT IRLT]
El Blzskmclas Hyband 1.54 LT FIETTRT]
5 Long meclon Lol (] 1 bl 0T | T
"redmd all pures
Tahbr ¥: licre wniss brakop of cost of celvstan of cocourbas srde low tuend sechnedery
5% ko Furicelams Fio. or 'velume ha ¥ miz I'sial Cost
M= b
| Total mackine lshor jhored snd comed 2 bsbor R 3000 por bebvar ST
boih)
2 Shachore: chargs [T
(YT 151 g Hs. 25 per by LRLTHT]
4 Ferilxers
Lrea 416 kn B 2T per Sl kg iwbian
[P EIIII:_l H= |!.:‘-||r'|:l'.:\‘|h:| SR
Pk Bl by Fis. 300 per 200 by 1 20080
bt B A ] 15 kg Fa. 1040 per kn | 50000
5 Blecinciy charpes ior imygaiten T3 peit' monik fer 5 B S porons (EREIIRLT]
mrE
-] Mazi proicciion chemicls Imsdacioprad |76 % 3L @ Ha 3440 per bire Bl
.1 ml’ lirt woicr
Desmcthoste 3 % BC @ Bs 3040 por bire ER ST
ml' lies wakx
Mabshen 560 % EC @ 1 Rs 4406 por i EEaT1 ]
ml' lries wakx
7 Hlisr corver | avkamaa | [ TR
lotal Wirkma' Slalonal Vast | encledsg socs and imssperatiog cast) (i B E 1]
L Loey hurmee | strecihure
Pl s 14 kg Bs. |30 per kg (BRI
Mozl wre 18 kn Ha. &liper ko L
[] Dep urragesd 1on s vt
Plasise Fipeq1 skl 400 kg . |30 per b S0E0B0
Fipz bne Y Bndbes Rs. 230 per bndls S0
Toviall Ciomi of lbesizd bnion LR TN
1] Hexi for kesmodl m lard per sexmon Ta S [u)
i1 Total hsron lbkbor (owmed) Y bbor day ha'scason Fla. 300 por by CARIDL (K]

which depicss the com of mems, which were
comn in the cultivation of all the major cucarbins
excluding wend and ITAnSpOrEnon
coss. Trassponation cost s one of e major Rems
conmibubeg & significant share of the el cost of
culivation. It was found thar thee harvesed produce

was =0ld of Punjeh amd Bimner markes. In ohe
beginning, the produce wms sold m the Punjab
merketr w0 gen higher revams. Approximaiely one-
third of the ol preduction was sold i the Punjab
migrket ar comparatively higher prices & the produce
amived early im the marker and being the off-season
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crop, e demand for the product & meore tham s
market supply. The remnpiming two thind prodece was
sold im the Bikaner marker ar compamively lower
prices tham Punjab bur siill higher than e regalar
senson croges. The sverage producion per hectore of
the differemt cucarbits was recorded and the

Tahir ¥ Tresporisisn cost of seloded coourbis

Flaii cr all: Docrasiidc. dmsalyais off vogetabic ol it e sl kv ta]

transpomation  cosl
presented in Table 3

[ve by waiation in seed rate and crop yield.
the woinl maienal and opeaboml cost of cucerbis
varied. The crop-wise com of cultivation of sslecred
cucarbiss was caleulmied and presemied i Table 4.

of the respective  oop s

-1 LFT, AP Prochece sold st Punjak: Frodect sold 2 Bdona Total ramsporiatien
fea ¥ epeiabic iq/ ka} ety 3 Losi Cnemrstaiy Ll ;*‘L
bexl (R ka)i by {Ben! bai 1= i
| Btk pourd 400 1358 Lhe L] o 13500 LLEIL]
d Eudpe geand 20 (] K] [EX] KT IJETT]
1 sl kel oo 210 T -] (E ] Tiw L0 ]
1 Watermidlon L1 11] (F ] 4Rl Dl (kL] s K]
§ Longrracken i ] JHHA 158 TR LR
AP Aversge Production: Temsparistion nic e Puspake Bs 10000~ My Trasspedaiion raie for Bdone: Re 1500 ) g
Tahibr #: Cost of calrrstson | K b of mossr coorbas
Cowt | Bn'bali B Rii L5 LT L L4
Sewd| Cowi TR F3THlE) A5 [E] (K] EEETL T 1 MpLiE
| .0} (L HN] [IEETT S ] {ILET)
Trassporiaion cosi LT AL LIRL] L LR LT LT
ST} (LN ] 1120 [ =N (LSl }]
Workony capsial excheling sed asd hLEE] R Tkl J i EL . 1] g S]] o it B
iranapriain (el ] 135445 1255} (e L3034
bicresi on wirkng capial i@ 1155 TELERT el ink 4 4TET.X? HITAR
p. L | 1.33) i1.2%) i1.37) j143) {115}
[eprecistees ol omplomemis & LR ERTT] 1075 o TS o e L] LRETT]
ol e by L1 T} (L RT] .27y [INET {1.57)
Comi Al 175586118 14150712 | T T2k 192553 47 1 18%13 AR
e for kased m land KL AT Hifin (n) i n) e et
[T i 1.3%) [ (W] 0T}
Comi A2 [0 Wk IENITIZ I #ES Tk B e 10413 B8
bicresi on Fiaed capibnl excluding 1415 3% 1431.13 1431.13 |4EE L3 143121%
bard o 0% pa JIL&5} [ BN [ 1] JIL&3}) LECT
Cowi Bi 1 el 5 1425045 I TES8S &7 [ 135701
Coomi B 197454 5] 1635045 IS T FI451n 50 14185701
Ieypuieed walee of faeuly Bhour g LLUST ] L LIRL ] L LINL] s LTl p LLell ]
(ZE.46) (X228 h Y (KT [ELETH]
Coomi L1 Lismid 5| KRSCTETE AL T ] KR [T R
Coomi C3 R0 5] LRI 2R T baikd § Ty ) TROEET7 00
Yol arosgerll oot | 10 % of oowt C1) el SR Idn p) L LR 23508
LRI} [t [t LRI | WLLR |
Comi C3 ELa3&s on ITEMELE 31 Ia06 56 ERae T a8 IR T
10K} i BT i | 10N1} | 1 0K1}

i AP 1 ARl b SR pOITomisgs sRane of S50 CTTpTETE e Rl cost Gl L3}
Bl Bl goanrd; AXE: Ridge poousd; BN Muslendos: W Watenicke; L Long mcdon
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Thee Tahle 4 reveals that fumily labour is the mosi
cxpersive input, which comwribemed the masimum
share of the total cost of calivation (Comt C3) h
varies from 36 &7 % io 35.44%, which shows thm
vegeshle culivanon under e munned 1echnology is
lzbour mtensive and regaires ai least two lobours on
daily basis arownd the sescom b = followed by
transpomerion oosl and seed cost which also shase o
significani percemtage of de oial costof cultivacon.
The avernge production was wed 1o calculme the
gross retams. Per beosre production end retums of

curmrbits vary with the type of crops selecoed for
Tahir &: Toisl pores from the colinodon of mapor cscarbas

cultivation. As aleady discussed im Table 3. one
third of the prodect is sodd 1o fe Poxab marker m
comparaiively higher prices as the market armival of
the prodec is caslier than the reguler season. The
remuining produce is sold @ locel markes Le
Bikmmer ot slighily kvwer prices. Total resems from
Punjob axd Hikaner markets are caloalated and
presented in table 3.

Table 3 wonveils thai the soinl retunn varies
from 5.5 lzkh 1o 10.6 lzkh per heciare depending
opon e ioal producton of oops med sslecoed

e of Peeduce sokd o Fusgh Produce sold i Bikaser Total
Wepmmble —p P et ; Retam
" um Crmaniiiy Price Hzfum

[ (! kg {Ra. hay ik bax) (s kg {Ra ba) ARa b
Btk pourd 1 3 41 30N I k- 40 B LLe T
Eideax gourd L] il LaepiuK) 140483 ] A0 TibdE)
Nl krmclion T (1] 400N (] S0 SN eSO
Wstermiclion 1 304K} &) LHDEN) Il k. ] L3N [ELT TS
Loeg mckas B 41 Lo 1484K) k- e LLE L]

market for the sale of the produce. Funher, the nei
retum and B: C mio was celoulmed and presenied in
Tahle 6. The pable & reveals than dhe st retum from
cuparbits calivation varies fromn L66 lakh w 7.45
lakh. Fumher, dee B © rapo venes from 12208 o
1:5.3% which depicrs the profishility of ouoerbits

culcivation umsder low  unnel lechnobogy.  The
findimg=s were suppomed by the chservaiom of
Thakur and Desi (20151 where the B O raios of
curarbits calivation wemder low funnel resges from
12210 12 4 im peri-urbom areas of nornbems India.

Tahir & P hedore rotem of cecarbals culiivaios srde low uend sechnsleey

Cont' Fcturms Ertiic grardl s poerd NSumkmcdon Watcrmclon Long mclos
(i Reterms | R BT CER DN (e | R LR LT
i s i

[T ] ERT R TS AT ki das &e 1XH0T0AR 2Mdrn
Mot ot | s b T4 156 04 TR [SRECEET! TR JERNST M
H: [ fsin 132 3 3l 314 180 205

Werma et al. (3019} obeerved significantly higher nis
inzomse amed B: C rmio (1: 2. 18] of long meon growm
mnder vy pemmeels then in open field conditions in
the kot amd region of Bajmsthen Choudhary and
Saroj (2019 observed what wenmel culinvaion of
curarbits offers & gosd opporunity for successiial
cimly-smasom cultivaiom with & B: © mtio of 1:2.31
o 1:243,

Initially, in 2001 the sren under low tunnel
iechnology was about 1013 ha im the Bikaser district
as per mformation recewved from Jifferent agencies.

D= i e techmo-coonomic feasibilicy of dhe
sechnology, it gained populariy among the farming
comumenity for getisg high sconomic reues o
well 2= the svailability of vegetables im the off-
season. The farmers feiched premiuns prices of deir
produce by selling the prodece im the markets of
mzjpor cities of Rajacthon, Penjsb, sl Diedhi - Figore
1 shows that in 2021, the gres usder low tunnel
sechnology bas incressed by 1378% (appras. 1 5044
ba)) in commparison o year 2010 1.
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The rapid increase in area under this iechnology wis
possible due o regular effors made by the BCAR-
Cenrnl  beatiute for And Hervieulvare, Bikomer
i|Rajastham) in the fome of training. demonsirations,
on! off e Geld visics, sdvisory, ond supply of the
guality seed of cucurbiis  wdeniified from  the
imstiome. Day by day the echmology is gmining
popularity i the and regoors Jee o less water and
femilizer requirements s compared oo other ficld
crops. Hesed on sconomie analysis i is evideni thea
this erdanced the femers’  incodme,
improved bivelthood, and nuiriional security.

{pncnsion

produect for a bomger period of ome for which dhey
are willing o pay more im the off-sescom. Thus
vegetshle cotivation under low tunnel sechnology
cregies a win-win sinaton for both femser and
consumer & the fommer is geinng addnional imcome
while later is having vegessbles round she year. In
this regerd policy inpervennoss are regaired o
impart technical imowledge %o that more famers
con sdopt the bow tunmel iechnology for vegetable
cultivation in kot arid districis of Rajeshan. Few
advimisges of wnnel iechnology were observed

i iy which area 1) off-senson

frequency, v early and proieciod colivimion of

crops reduces the incidence of pesis and discases, vi)
polyihem: poof cover probects the osop from srong
wized, main, frost ec. ond enseres  miniveem

water due to drip imigeton under mnnel
culcivabiom, wvidp enviromment  fnendly, os  the
uzad 1o cover rammels, is eiher sold or can

%q’mhmﬁﬂhﬁ:ﬁﬁﬂm‘gmm
g TrwE w7 oFEN A W WA TR
femaT % far afts =0 4 oed & 2R it
HFA BOEE TAwE # ferR fae 3 ' OF
HEifat F e d-dEe 9 & @ & s
& Am T & = e oo @@ R 3w &
™ # fam AFm dF S amd (EEnd)
ZE # M Arm FmEEt 3 oToEm fEnowm)
sz & fep v = wifn wfft - dJl
TR MRS, A, I9EA d F=FD & R fEm
T | 30 # T UA F 99 84S W e afs
A T # E 4 feEs aw ofEes o T W
ad fFm mar oan —dem a3 dRe e
TorE 4 PR %1 7=r 4 g me = 8
wan fimdh ¢ oofm o 3 T AH—ATH
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