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ABSTRACT
Cactus pear (Opuntia fic, r.. indica Mill.) is gradually gaining populari\r as fruit and vegetabie

crop in hot arid regions of the world. In Mexico, ii plays a strateiic rote in subsistence agriculture from the
"-mi-arid lands ln india also' cactus pear is sprcading fast owiig to its nutritious and sweet fruits, tenders;;dod3; as vegetable and digestibre fodder spiny and spinelis curtivars are available in lvrexcio butmostofthe Indian genotlpes are thorny which are used for liw fencingaround field boundaries. Msualizingits importance as fruit, vegetable' animal feed and industrial raw material and its suitabilidr to Indiandesertic climate, cactus p€ar can be a potential crop of these regions. Efforts are no* on ,uuitooting" toexploit the potential of this crop in the most negrected arid anJ semi,arid regions of the country wheremost of the crops are rainfed and less productive. works related to propagation, planting techniques,water and nuhient management. canopy managei.'ent, flowering, fruiting and harvesting of cactus pearin India and abroad have been reviewed in this paper.

INTRODUCTION
Scientists with far reaching vision consider that the future of arid and semi-arid lands in entireworld largely depends on the sustainable farming system using most suitabre crops (Bartrera arar, 1995).In India, 12 per cent of geographical area comes under su ch irid and27 .7 per cent under semi-arid zonewhere extr€mes of temperatures, high wind veroci\r and solar mdiation, poor lainfa and moisture holdingcapacity of.soil makes the crop production much difticuli. The most *i,.b; ;;p;;;;; .;'ffii;climate and edaphic conditions are those that successfully copes with water shortage, high temp€ratureand poor soils and rcquires row energy inputs to provide food and forage for the subsistence agricuhure.cactus pear (opuntia ficus indica Mir.), a zeropirytic plant of Mexican origin hav€ been identified and

. pblished as fruit, vegetable and.fodder crop (pimienta, 1994; Kaidanu,1995; *,rt ru nt"t.tSgii.
ettrving to presence of pricks on its body cactus pear is common\r known as prickry pear while its ediblefruit is called "tuna". Tender and oftenspineless cradodes oI "nopilea,' (opuntia cochenilifeml are used asvegetable and salad while mahrre cladodes of both the t5rpes can be used as nutritive fodder for animals.

Origin and History of Cultivation
Prickly pear is native of centralAmerican and Mexican region (pareek eta!., r99g).The earriestknown record ofthis context is available in oldest ediiion of ouiedo:yualdes, La historia generalpublishedin 1535, which is based on the plants growing in America only (Blrbera, 1995). Altho-ugh, ,na-a"O"nof plants to Europe and other paris of the woild has not bnnn piopnrly ao..,mented, holwever, from ihescanty literature it is evident that the introduction of plants in iurope did take place before 1552 whenLapec de Gomara wrote about Nopars' a well known pr-"t i" sp"i" at that time (Donkin, 1977). The
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Onrsonia. Marcnopuntia..Nopalea. Stenopuntia and Taphrocactus. Out of 1600 species.lanrr:n.{, et.e ,eptavLu.tur, v u( ur ruuu 5psclssr

,;';;:T* l"r$ species are being grown for fruits, vegeiabres and fodder in which opuntia ficus indicais of
;',;iljiT" *fq* lhe prickly pear has the highest chromosome number (2n:66,2n=441 lound in
pl";i::r}0r,",3 -rdidons ard changes in ploidy levels are commonly expressed by an increase in vegetative

2)-l;;-1Yl?:* *tlt td reproductive (fruitsize) vigourwhich perhaps played an important role in domestjcation
;" "'-'bt thls crop {H'lrlenE. 1!,(i4).
ruced tn
rtof the .. ,*o.*n1ot (Du1fra sp- uaies according to ecological conditions and level of polyploidy thai
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"f 
population regeneated through vegetative and sexual ."u.r. 1l"unno"rgnr,

.i"r ur".t]',rt ITI'/ar' 191/5)..Generall9'- rhe Opuntia plani has thick succulent. spiny or spineless leaves called
cladodes ' I hes€ c.lad€des harc nunerous areoles which functions like meristematic buds. These buds

,." h^" 
dnt"lop lto neu cladodc and frr.:is 'iorn areai portion) and roots (from under ground parts) with the

;.-;'* passase or ume. Plans are glabro{s. Fints obo*re.30-60 cm long.20-40 cm wide and 1t_2g mm thick
,,;'\f, P.o* q*en colour *irich a-'e covereci iry iagers of ua_r. Areoles disposed in g_9 spimlseries, pyriform.

r- "'" 2-+ 5lrun.lols and.aPpro-xrmatelg'3 mrn. wide: 1-2 mnr long caducus. light brown oryellow glJids are
,_"i.Iv arrangea in the middie of areole (Leuenberger. 1991).lenfilic

rtional ., . I le flo:ver-s ale 
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cm long: orange. yellow or red in colour: pericarple 2-2.5 times ionger than
alised the penanti and h..rb€rculated with approximately eight spiml series of aeroles. Fruits (5-10 cm long and
nd is 16.c- wide) are sweetr juic!: edible; pyriform: yellow orange, red or purple in colour with abundant
r add IleJhy pulp are commonly called as Tuna. Tuna is very rich in sugars, minerals and vitamins.
gihe The species has been domesticated since prehistoric times (Scheinvar, 1995). In Mexico, rne
re to tenderstems are used as a vegetable (nopalito) and sweet fruiis are in very much demand in intemational
e 61 market Joints are also used as forage or to propogate new plants. The species is now being cultivated innn., many parts of world.

"an 
Area and Distribution

lfe Opuntia has highest degree of genetic diversitgr in Mexico and hence these are being utilised by
the mankind in iarger amount than anywhere else (pimienta, 1993). The most common- species of
Opuntiai.e., a ficus indica (Cacius pear) and its hybrids are distributed widely from North and South
American continent to South-East Asia encompassing several regions of Europe, Africa and Asia. At

,- n::::ru5;Hi"*::11?il,"i,:;:'$J"":":",:::flX"1#:#.T*::',":*Ji116T:ilffi:f;
USA, cactus pear is cultivated for fruit production in state of California where it covers around 120 ha
(Russel and Felker, 1987). Peru is the rarg€st producer of carmine dye (a product or opuntia sp.). In
Peru' wild plantation of Opuntia covers about 35,000 ha which provide 80% of natural yield. Intensive
plantations of the species have recently been set up along the coasts. In Brazil, 40,000 ha is under wild
and intensive plantation of the species and here, it serve as an important source of fodder In Bolavia.

. approximately 630 ha is under this crop, Opuntia, especially O. ficus indica are the commercial frup crop
I in Aryentina and Colombia (Ochoa de corneli, 1993),
< In Sicily province of ltaly, O. ficus indimhas been widely grown since eighteenth cenfury (Barbera: et al., 1992) which accounts for 90% of the toial production Lf the country. At thn r1o-n.,tlthn* u*

2500 ha of specialised orchards and 25000 ha of mixed plantations in Sicily (Bastle et a1.,1996). Cacius
pear is also grown in spain, Portugarand rurkey but only on limited scale for domestic consumptron.
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Importance and Uses 
^^^,-{lri^nc and can produce
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.ru^- cio€s'"' r'u* *,'.offi ffi Tili'::,i:i;,lilll:ffi ;*A:i",:ffi ','r"j#ff H'#;;*r,i"T:,ff ::::ffiJll",i::il*l?"iT:Tilr#**=*,
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spaced branches and ultimately the shong frame of a plant' initial training of cladodes is very mud

essential. To develop a 
"n"nn 

t'utt", i-e'ituJo"at -n utto*1{ to fevelry l "i:l 1*t:i 
=,:iffi:::: ;;"e;ffi "iliii';;;, ;" tiant is trained Besides strong rrame' the main objective o

training is to allow more penenanon of fiiht in plant canopy and to ease plant protection' prunrng afl

harvesting oPerattons

The main objective of pruning is to make a balance beht'/een the vegetative and reproducllv(

orou,'th of plani which abo faciritates ini"'pnt'"t'ution "f 
tight and thus imoroves ihe yield and quality c

irui.ts. pruned cladodes can also be irr"i'u, .o,-rr"n of ptanting material to-establish new orcha.ds Mulal

and D'Hallewin (1992) found positive results of pruning in cactus pear cultivar Gialla They reported thal

pruning promotes tnn uisouro'-,, thoii*"*ifn"o "ri",t"":t:a:.1]n" 
o'rinq initial vears' the vield in

terms of cladodes number per plant anicladode number/m3 is reduced by pruning. Inglese elal (1995a]

also emphasised that cladode load and time ol thinning maximises the fruit size and flesh content in

opuntia ficus jndjcacultivar GiallJ. st.nn ."a Felker (1098) suggested the best time of nruning un{

lndian condiiion. Thny n.pnu"''nJ that'pruning should-be done when the crop has been reaped and tne

plant is in non activ" g,ottt' ttug"lih"yiuttn"ip"intna out that never prune a cactus pear during active

growth Phase.

Flowering and Fruiting : Flowering in cactus pe^ar is influenced byage of plant and environmental and

nutritional factors. F-iting gnnnrufiy;turts after 3 yean of planting but with better management practrces'

iffi il");;;41+::::tl,l;1.lli:,i#ii:ii';::il:1*:ti'trf,'"'ffi ,1ffi ::\

;Ill"i.fff ::#'Jritirll ri;;;; ;;i. L.utna dong tt'" ndses oi 
"radodn 

SPrins+ummer is the 

I
peak time of flowering U"an' fnaiu't u'ia 

"ondition' 
early flower bud initiation have been observed j

crones 111g, r27o andrzzt. o"Lir"Jrt,ay on flowerinj has *o i"nn-"o.tau.tnd Nieddu and spano I

(1992) reported thut tto*n'it'g tn ;ttus pear cultivar Gialla occurred mainly on one year old cladode i

They found that 74 per cent flowers were arising from the upper margin and 17 per cent from the central

part of the cladodes Rnguraing th" timn' they Tound that th-e maximum flowers (767o) emergeo ourtng

iune while 23% app"u'"a at'ins ilu; iit" tii*"" ["rt z5-37 davs to come into full bloom whereas the

{ruit development period was #|-d dt" Similarly' Guiterman (1995) also reported that flowering'

fruiting and yield in cactus pear is influenced by temperature noi bv liqht They also mentioned that

young cladodes sho,, .ignitituntlyio*n' i"tt'fno b.tttt o"ar blooms iuring day and most of the flowers

open iate in lhe mo,n'ng u'to t'oin'uf thn nt,/nning Pn'fn"t potli"ation-i' lt'"nntial tor fruit and seed s{'

cactus pear. Number o{ seeds/{fi;il;;;;; io-ioo twn*"r., rs88). After pollination' srowtb and

development of {ruit starts whiciltakl'S-0;0 i t rut tipening Parthenocarpy has also been observed rn

cactus Pear.

Harvesting and Yield : Harvesting time and vield in cactus pear vary accordi1rS t: lYmos*:]tl:l'it 
is

being srown Forv"g"tuul" pt"p;J';;;irdblit"otu"itrttt whln cladodes attain optimum size { 12-

15 cm) and remain tnna"', 
'noutai" 

ia'un'tnd p'efnrubly in mornino hours after sprouting' a cladode

takes 30-60 days to uttuit' t'ngn;;-;Ju'iV n 
'ntnnt '"port 

from lsi-aei suggested that marketable size

(\7 -2O cmlong) cladode i" "uilin"a 
*itnin 20-30 days afier sprouting and new vegetative buds start

deveioping after cl.dod" 
'nu"nn' 

to its maximum (130 cm2) size (Anon 
' 1996)'

Botanically, fruit ot cactus pear is a berry in which exocarp and endocarp are not separable and

thus. it has delicate ,ftit tn"*f.,'], ["'ing iutntting una nandlin; it requires utmost care Harwesting of
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lnI l*:':l';,j:',r#J,ffrl#ii{]ei!,#,,$:::::ru:f,:.,1f;,:#':il.;:,":.,,":H:r,:y
- vieJds.100-150;# il" ,":,"'jii:ffTr5jjil]'j1.#l-;;q"*r" vo".,i","'*]iaa'"'.,uo"

;il:'::li:i,*ff ?:iffi :,::il*'*''nr'i*J,virl;ft :ffi ?lo,.ffi ,'ffiT,lffi ':i,',::l';:l
I
I RESEARCHNEEDSANDFUTURETHRUST
r In Indian arid and serni_ari.r F_i^- ^*:.- . 

* rlv I vr'\L I .t{us I

3 bur they needs ," ;;;;;',':",.1:.rcsion cactus pear has imn

| 1. collection, conservation uensified 

in following areas: 
- "'"nense potential Research efforts are on

/J crop 
',n0r.r",'',"'"", 

#rand 
screening of germplasm for Ind'

, abioticstresses. - rmme to deverop hish,ro;,:ilff:"[:,,T;illilLtT";.," _.- 3. More attention is needed I

, . pranting anJ;"ffi;"f Jilj:'jJ':J1"";ffi::.Ht":T particurarry ror time and methods or
| 4. Emphasis should also be rt 

_ handling of the produce. 
gtven to develop maturig indices, harvesting time and techniques and

i 
U 

[lll:'fl ,alue o{ various parls ot cacus pear needs ro be ,i _ health hazards. ru oe examined in context to major human
I o. plant protection measures rI z rr,^._,- , , ,, reeds to be developed.

J I il,r,ll#"T:".#;:.;,:l""ln" "i"t 
n'-est losses in rruit and vesetabre terpe.

should also be under iaken 
", .lTfi:t:ff;:tJndian farming communiter, extension prosrammes

I ffifi:;: rru ririiirixlriliisill 11*Iii']T^,1*
'_..3ffj;j :".,";; ^;-;""#;'il1i::1"11'nJ* 
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