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Abstract 

The arid region is spread over 38. 7 million hec1ane mainly in states ofRajasth n. Guj:irat. Haryana, Punjab t\lld Andhrn 
Pradesh. The area i marked by exlfeme chimatic con di lions due to which thccuJLivation oftraditionnl crops is 11011-cconum!cal. 
In a situation such as this, arid honiculure has ample scope no dc\·clop lhe arid regions. 1l1c present communication attempt 
10 perform an overview oflhc 1cchnologi de\'el ped which ll1 be used to make arid cco >•stem 11 hor1icul11rnl howl nud 
provide income and nuLritional ecurity to the inhahilanLs. 

,c , rwrricm m ,i ,r: 111011. orr/wrd ma11nscllle111 

111c arid regi.on arc pre 
lncludin • both h t arid and c l 
Stai· of Raja than, Gu'arat, 
1-laryana. Tiic hol lliid re 10n 
person pc:r squ:irc · 
million p '0111c Im id 
111 • Indian arid um 
and low :ind v:irialllc J 
hif!h horliculmral pro 
grc. 1ly f:ivllur dcv •1<11m1 
fruiL�. m:h. s t.l:llc p:ilm. l cr, ll 

v · 1 c1abl ·s c11c11roi1:1 ·cou. 
tncdic11rnl pl!lnl . TIil' ·xi tint lo c 
inc c.:, cd b 'l'c llmvinJ?. 01 1i111i1.t"d • · u1s. 
It is nnw rcal.iz«xl 1ha11hcrc is 3 I.in llltum 
jump 111 fmit and v ·gc1abk produ tfon in u1c 1r:1ditional 
pr< lu ·1ion :m:. ·.111 • :u11cli0r.nion of tren c om.litions 
is nls fOIISldcrc<l \'ilal f r lite supp O Lh� inb hilllllS 
of 1.his arc:1. 111 r • • ·111 aw�n!!SS re., · g I.he poLenlial
nf t.hcsc c , tra�ilc bnds for production of quru.ity 
h( ul h. n I only opened up scope for
P inil. susten3n e for lhe J)eople of t:his
re • but also for bringing in new areas to increase
pr ·uon. l11e t te wL e di trihuli n of arid land is given
111 Table I. 

on.-.traint • in arid horticulture 

TI1c ti one soils :ire very poor in fertility. The sons 
11 ll1r II rth-w · ·tern :irid region described as 'desert soils 

.rnJ '_re • brown oil ' of uie Order Aridisols are light 

• ·uro pon11ing author:
, (Wt, CIAH. Bi'kaner

I II Ill I llhJ 111.J 

Tahh• t. Ar�., ur11.lcr nrid l!t,:ion in lmlin 

,\. llnl <irld r�lon 

1-t I \lh,u1 

•llJM.\I 

1'11111 ' 

II )'lll.' 

!'.�nm ul.11 I ndi� 

n. nfd urlcl rr(!lnn (J&K}

Tul:il

'folnl IWl!ll ( t h11) 

19.6 

6.2 

1.5 

IJ 

J.l

'1.0

38.7 

1cx1urcJ. nu: olum ofUicsc soils is motlcr:ucly calcnrlous 
(0.27c CaC0

1
)andbelow1hissolumatdcpth of40-120cm, 

a sh:i.rply differentiated zone rich in alkal inc earth carborntc. 
(5-45% CaCO

)
) is present in the form o hard cry!.t,ll-llkc 

concretions, which may be many metres thick. Mos1 of 
arid areas (about 64.6%) are duny where lhc soils often 
contain only abut 3.2-4 per cent clay and l .4-1.R per cent 
si.JI. The brown Jighl loam soils occupy 1.7 pc:r ci;m arc, , 
which has loamy fine sand to fine andy loam on lhe surface 
and heavier subsoil underlain wiLh calcium carbonaw 
concrelions. Besjdes Lhls, about 5.9 per cent area is covcrc I 
by soils having hard pan, 5,6 per ccm is under hill. and 
pediments, 6.8 per cent area i olluvi I duny 11ml 1.6 per 
cent is sietozems extending from 1.hc soils of Haryana ,ind 
the Punjab. ln Gujarat also, grey brown soil· arc willcsprc, d 
besides a large area having dcltaic alluvium with mall ,u a 
in Kachchh having deep black and mctlium blac I il ·. In 
the peninsular India, a con •idcrablc part of arid n.: •11m h ,. 
red sandy soil anti some par h vc mixed bla k 11ib 

1l1e soils arc poor in or an, c matter havln p ·r ·111 
organic carbon of 0.03 in bare ·and dun� 10 0.1 in 1hc 
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stabili_zcd dunes. The Soils arc generally rich in total 
po1ass1_11m and_boron but :ire low in nitrogen, phosphorus 
an~ m1cronutnents such as copper. zinc and iron. TI1e 
soils often have high i.alinity. 

The ground water resource is not only limited owing 
to poor surface and sub-surface drainage but is also 
generally highly saline. The depth of water ranges from 
I Om to as high as 140m. The other irrigation water resources 
in ~1e region are seasonal rivers and rivulets in Gujarat, 
surtace wells and some runoff water storage devices (e.g., 
tanks, khaclins). 111us. the water resources in arid region 
arc limited and can irrigate hardly 4% of the area. 

The mean annual rainfall in the Indian arid regions is 
very low and varies from 100 mm in north-western sectorof 
Jaisalmcr to 450 mm in the eastern boundary or arid zone of 
Raj:isthan. In Gujarat, it varies from 300 to 500 mm and in 
Haryana and Punjab from 200 to 400 mm. In peninsular 
region, the rainfall varies from 520 mm in Bellary (Kamat.aka) 
to 748 mm in Cuddapah (Andhra Pradesh). Most of the 
precipitation in north western arid region occurs during 
July-September in about 19-21 rain spells. 

Prospects ln arid horticulture 

Vast land resource, surplus family labours, increasing 
canal irrigated area, developing infrastructural facilities, 
plenty of solar radiation, etc. are the strength in arid region 
tor research and development in arid horticulture. However, 
appropriate management practices arc required for success 
of arid horticulture. Some oflhe important aspects in field 
of arid horticulture arc mentioned below. 

J. Selection of hardy crops :ind varieties 

While selection of fruit crops for dry land horticulture, 
one of the basic requirements is that those crops, which 
complete lheir vegetative growth and reproductive phase 
during the period of maximum moisture availability should 
be selected. The fniil such as ber, guava, pomegranate, 
custard apple, aonla and sour lime, conform to this 
prerequisite. The crops must have xeric characters such as 
deep root system (e.g. aonla. ber), summer dormancy (e.g. 
bcr), high 'bound water' in the tissues (e.g. cactus pear, 
fig). reduced leaf area (e.g. Indian gooseberry, tamarind), 
leaf surface having sunken stomata, thick cuticle, wax 
coating and pubescence (fig, ber, phaJsa, tamarind), and 
ability to adapt to shallow soils, rocky, gravelly, and 
undulating wastelands (pomegranate, aonla, bael). Some 
of the crops suitable for dry land areas are given in Table 2. 

Varietal variali on in endurance to drought bas also 
been observed in horticultural crops. Early ripening 
cultivars seem to escape stress conditions caused by the 
receding soil moisture stored in the soil profile during the 
monsoon. Ber cul ti vars Gola, Seb and Mundia for extremely 
dry areas, Banarasi Karaka, Kailhli, Umran and Maharwali 
for dry regions, and Sanaur-2, Umran and Mehrun for 

2 

Tobie 2 : Fruit cro~ for drylands in different rain foll zones 
of India 

Rainfoll (mm) 

<500 

Tropical :ind subtropical zone 

Jhar ber. Gondn or lasora. Karondo, Ker. Khejri, 
Der, Phalsa, Custard apple, Dael, Pilu, Jnmun 

500-1000 

> 1000 

Ber. Aonla. Jamun. Wood:iple, M:ihu:i. Cu~1ard 

npplc. Wild dale pa lm. Indian olmond, Gunva. 
Sour lime, Lemon. Mango. Palmyra palm. 

Tamarind, Bocl, Cu~tard apple, Chironji, Wood 

apple, Karonda. Mango, Cashew nut. Gr:ipc 

fruit, Pomegranate. Pnssion fruil. 

Mango. Litchi. Jackfruit, Persimmon, 

Mandarin. Avocado, Tnmarlnd, Jt11111m. Kok11111. 
Palmyr:1 palm. Guava. Cashew nut. 83rbados 

cherry, Pomegranate. 

comparatively humid regions have been recommended. 
Apart from morphological paramelers, plants should also 
have physiological parameters for endurance to drought 
for commercial cultivation in this regio n. Some 
physiological parameters identified in ber are no mid day 
depression in photosynthetic rate, low rate of transpimtion, 
maintenance of leaf water balance, growth, canopy 
developmen t, dry matter allocation, high water use 
efficiency, etc. It has been demonstrated that plant having 
capacity for drought endurance arc able to maintain 
tourgour, dry matter allocation. leaf and fruit growth even 
under low soil moisture level. Suitable ·cultivars of some 
crops have been identified (Table 3). 

Table 3 : Promising cultivars of fruit and vegetable in dry land.~ 

Crop Cultlvars 

Fruit's 
Ber Gola, Scb, Umran, Mundia, Kaithali, Bannr:tsi 

Karaka, C(AH H-t and CIAH Scl-1 
B~l ND 5, NO 9, Pant Aparna, P311t Suwarna 
Pomegranate G 137, GKVK I, DHR selec tion, Mrillu la, 

Bhagwa 
Aon/a NA 7 , Kanchan, Kri~hna . Dalwant. NA 6. NA 10 
Sweet orange B lood Red Malta, Mosambi, Pineapple, Valencia 
Custard apple Arko Saban. Balanagar. Mammoth, Jslnnd, G~rn. 

Red Sitaphal 
Guava A llahabad Safeda, L-49, Kohir Safed, Safed Jam, 

Chittidar 
Papaya 

Sopota 
Fig 
Mango 

Tam arind 

Vegetable's 
Chilli 

Coorg Honeydew. Pusa Delicious, Pusa Majesty, 
Pusa Dwart, Pusa Giant, Co t , Co 2 
KalipaUi, Cricket Ball 
Poona, Dianna, Dinkar, Conadario., Excel 
B anglora, Ncclnm, Kcshar , B om bay G ro:en, 
Lang ra, Chausa, Dashchari 
PKM I, Prntisthan, Yoi;csbwari 

Pusa Jwal3, M alhania, Pant C-1, Arka Mohani, 
Arkn Gaurav, Arka Bas311t, Dhllfat. lndira 
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Cowpco 

Clu•tcr bcnn 

Onion 

Tomato 

llnnjal 

Amaranlh 
Okla 

Pumpkin 
Musk melon 

W.ilcrmclon 

1lo11le gourd 

Orllcr i;ourd 
Kaclrri 
Snupmclon 
K:tkdi 

Pu•n Dofnsali. Pusn Phnlguni, Pu.~a Bnrsali. Pus a 
Rituroj 
l' u<n Sndabahnr. Pusa Mousami. Posa Navbabnr. 
Durga Dnhar 
Pa1na Red, Nasik Red. N-53. Posa Red. Posa 
Ratnnr, Posa White Round. Posa White Fial 
Punjab Selection. Agrifound Dark Red. Arka 
Pragali 
P11sa Ruby, Puso F.arly Dwarf. Pusa-120, HS-102. 
Swect-72, S-12, Mangla. Punjuab Chbub3J"3 
Posa Purple Long. Pusa Purple Round. Pusa 
Kranti. Posa Anmol. Arka Sheet. Arka Sbirisb. 
Arka Kurumakar. Arka Navnec1 
Co-I. Co-2, Co-3. Cbboti Cbauali. Badi Cbaulai 
1'11<a Makhmali. Punjab No. 13. Punjab Padmini. 
P-7. Parbhani Kranti 
Arka Chandan. Co-I. Co-2 
Pusa Sharbati. Pu.<a Madhuras. Ha.ra Madbu, 
Punjab Sunchri, Durgapura Madbu 
Sugar Baby, Arka Manik. Arka Jyoti , Durgapuro 
Mcctha, Kcsar. Matcera (AHW-19 and AH W 
65) 

l'usa Summer Prolific Round. Pu~a Summer Pro­
lilic Long. l'u<a McghdooL Pu•a Manjari. Pu<.a 
Navccn 
Pu~a Do Mau•mi. Ark a HarlL Pride of GuJu ~, 
AHK 119 and AIIK 200 
AIIS-10 :ind M IS 82 
AIJC,2 :md AIIC- 13 

2. Ordwrd cstahl L~ hmcnl 

r:,uit plants propa,'?ated III the:: mir,el)' a1c rcrm:lll) 
med lo raise:: urehanh. Such plan1 ~. Jn\':l rt Jhly l<•<c tl c1• 
tnp rums as a result ofrcpe:ttl·d tran~pbnllnJ' f'hlll\ f .l1\('IJ 

in contai11crs develop coikd rools r-nr , ucCl'\\ 1n dr) br.,h, 
plants must have:: n root :irclutcc1111c with :i ~,11 nr tcndcr.C) 
Ill pl!nctr:nl! ,lccp inll1 the soil. /11Ji/1111.x:hn,qu~ uf C'fdtud 
cs1:1hlish111c111 is preferred under ~uch ~1t11Jt1on (S.irnJ rt 
11/. I IJ\M). Rontsrnck seedling ofhcr :ire 1:11 t"l! in the nurs.t:)' 
in 300 ~:111gc polythene tubcs t25 rm ll'nj!th 3nd IO 01 

d1.1metcr. 011c11 :ll hlllh ends). filkd with :i 1111;,.ttm: of faun 
y.1nl manurl! tFYt-.1). sJnd. :md clt1y in I :I: I r:1110. The 
sci:1ll i ngs c;tn he hnddcd when :ihout 90-100 dl)'~ old. 
TI1csc plants h1,,X'.omc ready for 1r:1nspllnting. 1 · 2 months 
:llkr lmdding. TI1is technique hl!lps 10 retain the strcig.ht 
growth of the tap root as the tubes :1re open .it !he bouom. 
Thus. Lhe tubes neither re.~1ric1 root 1'.TOwth nor induce 
cniltng, Budded pl:.mts r:1ist:d by this ~technique are also 
~mt:.,hlc for transportmion 10 dim.m place (P l!eek, 1978). 
Planting of stem euuings oi pomegnnate, phasla. fig and 
mulbcrry in such polytubes would llso induce straight 
lllOI~ 

TI1e plant densi1y mlinly depend upon the plant type, 
~ml 11-nihly sin1us and management practices while planting 
)))tcm 10 bt: adopted in drylands depends largely upon 
the to1wJ!r aphy of the land. fruit species and soil type. In 
tla· [!lams. pl:1n1i11g is generally done in square or 
fl', t,mrul.u sy~tt'm. On slopy lands. fruit trees are planted 

3 

on contour terraces, half moon terraces. trenches and 
bunds, and microcatchments. On marshy and wet area~ 
mounding and ridge-ditch melhod of planting have been 
suggested. The trenches and bunds made across the slope 
are staggered (Saroj er al., 1994 ). In a microcatchment, which 
may be triangular or rectangular, trees are planted at t}1c 
lowest point where runoff accumulates. 

Some of the seed originated plams having very poor 
fruit quality are already growing in some or the degraded 
areas. TI1ey can be rejuvenated by top working. Cold arid 
of the Himalay region is quite rich in this context. The wild 
plants ofber, bael, aonla, guava, custard apple etc. growing 
in waste lands of plains can be rejuvenated into productive 
conditions by top working (Stlroj et al .. 1994 ). 

3. Training and Pruning 

Training at initial stages of growth gives proper shape 
and strong frame to lhc trees. The bushy pomegranate 
should be trained keeping 3-5 stems from the ground lt!vcl 
(Anonymous. I 9S5) whik in olhcr l'r\lits. single stem training 
keeping 3-1 main branches is adopted. However. pruning 
i< c,<,cn1i.1I to regulate reproductive phase of pl ams. ner is 
pruned during J:inuary in Tamil Nadu, hy the end M April 
in ~l.1lur.1<h1rn. anti tir U1e end or May in north India. Thi: 
n 'kllll shm•ts of the previous season arc cul hack retaining 
15 to 15 n0<lcl-. depending upon location. cultivar. nnd age 
.rnd \'rg,,ur or tree (Anonymous. 1991 ). All Lhc sccomlary 
,1111.:• t• .uc romplcld)1 rcn11wcd. As a result ofllghl pruning 
(N ,c\cr.,1 )C:ir~. long nun-0nwcring shoots develop. To 
d1m11111c: 11t,,. lmlf the numhcr of shoots on the tree.: should 
l'C rrnnc,.l l.ccprng 1111rm~l lcngth and remaining hall' should 
I'<' p:uncd l..ccplng one to two nodes to iudm;e new growth 
ro~ (ru11111,1; 111 the following year. In p/wlsa, tile time ol 
p111n1nr ihouid be rcgul.1tc<l accorcliug 10 the ltowcrlng 
pcrn11.I :ind ~hould result in maximum number of new shoot~ 
on \\ h1d1 hc.tting takes place. Established phalsa hushes 
should he pruned at 150 cm height once:: a year during 
J:!llu1ry III north India and twice a year (December and 
Jun..: ) in south India. Pruning from ground level is done 
eithc:r to rejuvenate old bushes or to train young plants 
into bush form. 

4. Water management 

Water is the major constraint in commercial cultivaLion 
of arid horticultural crops. Hence. U1e need of the hour is to 
develop technologies which not only requires low water 
input but also have high water use efficiency. 

Water being a rare commodity in arid eco-sys1c:m, 1hc: 
first and foremost requirement is to const:rve lhc available 
soil or rain water. For conservation of rain wau:r hoth in 
situ and ex-silll technologies have been developed. Par eek 
(I 993) have reported that microcatchmem slopes grca1er 
lhan 5 per cem did not significantly affect runoff at Jodhpur 
and that the highest ber yields wen: obtainc:d when 0.5 per 

~ .... ,-..~--------- -------------------------------------
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cent and S per cent slopes had 8.Sm and 7m length of run, 2006). Toe studies have shown lhat highcsl number of 'B' 
and 72 m1 and 54 m1 ca1chmen1 area per tree, respectively. grade pomegranate can be ha_rv~ic~ under drip+ mulch. 
Work done al Aruppukottai (Tamil Nadu) and Anantapur Application of pitcher imgau~n was aucmptcd In 
(Andhra Pradesh) bas indicated usefulness of in situ watex cactus pear at CIAH. Bikaner and 11 was recordcd lhat 
harvesting technique for fruit production (Anonymous, growth of cactus pear was better under lhis treatment as 
1989). compared to control. 

Arora and Mohan (1988) found V-shaped Toe use of double ring system toconscrvc the moisture 
microcatchment with run-on surface mulched with grass to applied for production of fruit crops was attemp1ed in aonla. 
enhance the productivily of lemon, sweet orange and plum It was observed that by this method the water is applied in 
in Doon valley. Al Hyderabad, micro-reliefs of3 m width zone having functional roots and hence, water use 
and 25 cm height, spaced 9 m from ridge to ridge, have efficiency is enhanced (Shukla et at. 2006) 
been used to store extra rain water for fruit trees such as Waler loss due to transpiration can be reduced by use 
kagzi lime, coorg mandarin, and sweet orange with tomato of radiation reOectants, stomata closing chemicals. and 
and okra as intercrops. plastic films. Spraying of 4-6 per cent Kaolin, O.S-1.0 per 

Mulching with organic materials (e.g., bay, straw, dry cent liquid paraffin, and 1.5 per cent power oil, after 
leaves, and local weeds) has been found highly beneficial occasional rains in low rainfall areas and after the post 
in reducing evaporation loss. The practice also suppresses monsoon rains in high rainfall areas, considerably reduce 
weed growth, prevents eras.ion, and adds oreanic matter plant water losses (Anonymous. 1989; Parcck nnd Shanna. 
10 the soil (Gupta, l 99S). Black polythene ;ulch is very 1991 ). Chemicals such as phenyl mercuric ucetate (PMA), 
effcclivc in ber orchards in western India (Anonymous, decinyl succinic acid (DSA), abscisic acid (ABA), ru,d 
1989). Although, local organic mulch materials are cheaper cctyfalcohol cause stomata closure and thereby reduce 
than pol ythenc mulches but these require proper care to transpiration (Jones and Manst1eld, 197 l; Chundnwat, 
main1ain effective cover thickness. Leaf mulch has been 1990). Shcltcrhclt and windbreaks can reduce 
used to conserve soil moisture in sapota orchards in e,•3potrnnspiration by reducing the wind speed nnd 
Karnataka, Tamil Nadu, and Andhra Pradesh. Su1:arcanc stabili1Jng mlcroclimatc (Mulhann ct al., 1984). 
trash mulch in pomegranate, fig, and custard apple wa<. Contr(ll of weeds hns special signilicnnce in rnlnlctl 
found effective in Maharashtra (Anonymous. 1989). orch:mls in reducing soil moisture losses. Timely weL'l.ling 

At CIAH, Bikaner, the work on in-situ water harw .. \Unt: 15 csscnti31 to improve fmil qtLnlity even in high rninfnll 
has been undertaken in Pomegranate, aonla and ,·c:i: c1:1hlc.\ , ones . ,\pplicntlon of pre-emergence wcedicitles such ns 
It has been demonstrated that application ofhl:id pol) thcnc d1uron. hromncil. nnd nlrazinc @ 2-3 kg ha·1 and post-
mulch and loca.l weeds helps in conscninl,! soil rno1\ture emergence wccdicidcssuch ns grammaxone (parnqual) nnd 
status in above crops. It has been dernonst.r:itc:d th3t pl:mt glyphosatc @ 1 L ha·• have proved effective ln check.Ing 
growth and development remains optimum with U$C of' weed growlh. 
above mulching materials (Anonymous. 1998: Anon)'mous. 
2003). Mulching studies with respects to soil hydro thcrrTIJL 
regimes in brinjal revealed that organic mulches cunlik-dl 
soil tempcrnture during warm months. while an increase 
was recorded during the winter month. Significant increase 
in frui t ycld by 66 and 58% could be obtained through 
tnsoda (Cordia spp.) and kheep (Leprodenia 
pyroteclmica), Awasthi et al. (2006). 

Among the ex-situ water conservation methods, in 
arid ecosystem, emphasis has been given mostly on 
pressurized irrigation system. 11 has been demonstrated 
tll31 fruits and vegetables can be grown economically by 
use of drip or sprinkler irrigation system. At CIAH, Bilcaner 
and itS regional station it has been demonstrated that crops 
sucl1 as pomegranate and ber can be grown succesfully 
undc:r drip irrigation system. It has been proved that water 
saving to the tun of 25% can be achieved if pressurized 
irrigation system is used as compared to conventional 
flooding or bubbler system (Anonymous, 2003). 

TI1c use of drip alone or in combination with mulching 
lus hcen demonstrated as a successful technology for 
cultiva1ion of ponn:granate at Anantapur (Anonymous 
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S. Nutrient Management 

Use of manures and fertilizers in required closes a1 
appropriate time according to the age of plants is essential. 
In bu orchards, besides 10-15 kg organic manure, annual 
application of 100 g N, SO g P20 5 and SO g Kp per tree is 
recommended. Fertilizer doses should be raised according 
to lhe age of plants and soil fertility of the region. 
Application of 15-20 kg FYM pee tree has been found 
beneficial in aonla, custard apple, and tamarind . At 
Mahatma Pbule Krishi Vidyapeelh (MPKV), Rahuri, in 
addition to 50 kg FYM, 625 g N, 22S g PPs and 225 g Kp 
bas been recommended for application to 5-year-old 
pomegranate trees (Anonymous, 1985). At Bangalore, 
application of500g N + 25-0g P + 125g K produced six times 
higher yield than in the control (Anonymous, l 989), In 6 to 
7 ~ears old fig trees planted at 5m x 5m spacing, fcrtilizauon 
with 900g N + 250g K improved fruil production 
(Anonymous, 1985). 

The nutritional trials has been undertaken in arid frui ts 
at ClAH, Bikaner and centres of AICRP on Arid Zone Fn.i11, 
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The studies conducted on Date palm at Abohar showed 
that application of300-400 g N/tree/year gave maximum 
number and weight of bunch. Similarly in pomegranate it 
has been demonstrated th at application of 50% 
recommended dose of Nitrogen at monthly interval gave 
best performance (Anonymous, 2006). 

In order to conserve the cosily input such as fertilizer, 
attempts were made lo supply this along with water untlcr 
pressurized irrigation system. 111e studies conducted in 
pomegranate and berha.s dcmonslrn.tcd that fertilizer saving 
10 the tune of25% can be achieved if plants arc fcrti-lrrigatcd 
through drip. 

Keeping in view the export potential of pomegranate, 
attempts have been made to assess the organically 
production of this crop. In this pursuit, substitution of in­
organic with organic fertilizers were attempted. TI1e results 
have demonstrated that a good crop of pomegranate can 
be harvested by giving 50% RD of NPK through 
Vermicompost and 50% through inorganic fertilizer. Thus, 
the use of inorganic fertilizers can be reduced to half 
through tbis technology (Anonymous, 2003). 

Micronutricnts are often found deficienl in semi-arid 
and arid soils. Foliar feeding of nutrients such as nitrogen 
(0.5-2.0% urea), zinc (0.05 to 1.0% zinc sulphale), and boron 
(0.05 to 1.0% borax) bas given beneficial results in these 
areas (Pareek and Sharma, 1991 ). In the medium rainfall 
region of eastern Uttar Pradesh, application ofFYM, pond 
soil, gypsum, and pyrite in sodic soils resulted in better 
establishment and growth of aonla and-bael plants (Pareek 
and VishalNath, 1996). 

6. Fruit based croppi.ng system 

Monoculture in a.rid zone is highly risk prone due to 
crop failures, hence a suitable tree crop combinations is 
essential for alleviating the risk, generaLion of income, 
improvcmem productivity per unit area/volume as a result 
of efficient use of natural resources and inputs, and 
ameliorate and improve adverse agroclimale. Agri­
horlicultural com bl nations with legume intercrops such as 
mung bean, moth bean, cluster bean, and cowpea are 
beneficial. In the rainfed orchards of guava and be,; cluster 
bean, okra, and cowpea in kharif (rainy season) proved 
good in the medium rainfall region of Gujarat (Raturi and 
Hi wale, 1988). At Godhra, growing cluster bean as kharif 
inlercrop in ber and guava a net return of Rs. 14,630 ha·1 

was obtained. Even vegetables such as brinjal and chilli 
could be grown as inLercrops. Besides, cover croppi~g with 
grasses such as Cenchrus ciliaris and pasture legumes 
such as Stylosanthes hamata could be done without 
deleterious effect on the fruit trees. At Hyderabad, cowpea, 
green gram, cluster bean and horse gram in ber orchards 
and bitter gourd, tomato and okra in acid lime orchards 
have been grown as imercrops. 

In areas with large livestock population, horli-pastoral 
system would be beneficial. In the arid areas, the sy,stem 

.,._, __________ _ 

' 
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could have combinations such as khejri (Prosopis 
cineraria)+ber+dhama11 (Cenchrus ciliaris, C. setigerus) 
or sewa11 (Lasiums sindici,s), o.r twnba. In semi-arid areas, 
perennial trees (Mango, mahua, tamarind, sapota,jackfruit 
and palmyra palm) could be grown with fodder crops. 

Frnll trees ca.n also be planted in association with forest 
trees, and Lhey yield wood for packaging and fuel. Multi­
storey combinations incorporaling large trees, small trees, 
and ground crops can be used. In low rainfall (300-500mm) 
zone, combinations such as khejri or ber+ber or drumstick+ 
vegetables (Legumes and cucwbits); in 500-700 mm rainfall 
zone, combination of mango or ber or aon/a or guava 
+pomegranate or sour lime or lemon or 
drumstick+solanaceous or leguminous or cucurbitaceous 
vegetables; and in 700-1000 mm rain fall zone, combination 
of mango or jackfruil or mahua or palmyra palm or Lamarind 
or guava+sour lime or lemon or pomegranate or aonla + 
vegetables can be adopted (Pareek. 1999). 

In arid ecosystem, attempts have been made to develop 
models for crop diversification . Keeping in view the 
traditional overslorey crops as ber and new introduction 
aonla, the cropping models have been developed. It bas 
been demonstrated that in ber based cropping system 
cullivation oflndian aloe can be ta.ken up as a remunerative 
model Dhandar et al. (2004). Similarly, in aonla based 
cropping system, it has been demonstrated that modet 
consisting of aonla + ber alongwith moth bean or fenugreek 
can be adopted as a sustainable model for nutritional and 
income security of the inhabitants (Awasthi, 2006). 

7. Pest and disease management 

· Besides wild animals, rodents and birds there are 
many insects and diseases causing severe loss of crops. 
Major diseases of arid horticultural crops and their control 
arc presented in Table 4. 

-Termites cause considerable damage particularly in low 
rainfall areas. Heptachlor dust (5%) should be applied in 
the pits (50 g pir1) dug for planting fruit trees. Subsequently. 
water soluble insecticides (chloropyriphos) shou1d be 
applied with irrigation water. Fruitfly (Carpomyia 
vesuviana) causes serious damage to ber fruits . To keep 
the infestation under check, the chemical spray schedule 
should consist of spray at pea stage with 0.03 per cent 
monocrotophos, second spray after 15 days with 0.05 per 
cent fenlhion, and third spray after another 15 days with 
0.1 per cent carbaryl XLR. During maturity of tbe fruits, if 
necessary, sprays should be done with 0.5 per cent malathion 
mixed with 0.5 per cenl gur or sugar solution. This schedule 
has also been found e ffective against fruit borer · 
(Meridarchis scyrodes) which causes serious damage in 
southern and western India. Pomegranate butterfly 
(Virachola isocrates) causes considerable damage to 
pomegranate fruits. Bagging of fruits with butter paper gives 
good protection. For control, 0.02 per cent deltarnethrin 
and 0.2 per cent carbaryl 50 WP sprayed in rotation at 21 
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Tobie 4 : Major pests and diseases of arid horticultuml crops and their control measures. 

Crop Pests/di.~ease Control measures 

Pests 
Ber Fruit Fly Comprising digging of soil in basin, mixing of 50g insecticidal dust , 

spray of 0.05% Monocrotophos at monsoon, 3-sptay of 
Monocrotophos (0.3%) at pea stage. 
Two spray ofDcltametbrin (0.02%) and carbaryl 50 WP (0.2%) at 2 l Pomegranate Fruit borer 

Barkeating caterpillar 

Leaf ga.11 tnidge 

days interval. . 
Plugging of holes witb mud followed by spray D1methoatc/ 
Monocroplhos (0.08%). 

Aonla Spray ofEndosulpbon (0.05%) minimize the problem. 

Diseases 
Pomegranate 

Date palm 

Aonla 

Leaf and fruit spot 

Graphiola leaf spot 
Fruit rot 
Rust 

One spray of Ziram ( 1.0%) or Bordeaux ( 1.0%) at flowering 
or fruit setting and subsequent 4 sprays at 20 days interval. 
Spray of Bavistin (0.1 %) or Blitox 50 WP (40%) minimize I.be disease 
Spray of Carbendazim (0.1 %) minimize the rott ing. 
Three spray of Moncozeb (0.3%) at 15 days interval from 
diseases initiation (Faizabad). Four spray of Chloroth,tlonil 
(0.2%) at 10 days interval. 

Fig Rust Two spray ofMoucozeb (0.3%) is effective. 

day intervals starting from fruit set is the most cost effective. 
For the con Lrol of ber powdery mildew, fungicides 

such as 0.1 per cent dinocap or carbendazim or triademorph 
or thiophcnate methyl and 0.2 per cent weuable sulphur 
have been found most effective when sprayed 2-4 times at 
15 to 20 day interval starting from initiation of the disease 
(Anonymous, 1989; Pareek and Vishal Nath, 1996). One 
spray of the fungicide at initiation of new growth after 
pruning is an effective prophylactic measure. Black leaf 
spot (Isariop.fis indica), found under more humid 
conditions, can be controlled by 2-3 sprays of 0.2 per cent 
caprnfol or copper oxychloride or mancozeb and 0.1 per 
cent carbcndazim at 15 day intervals (Anonymous, 1985). 
For ~1e control of leaf and fruit spot in pomegranate, four 
sprays with 0.25 per cent ziram and 1 per cent bordeaux 
mixture at 15 day intervals arc most effective. Since, the 
intensity of the disease is more under humid conditions 
during 111rig bahar as many as l O sprays at 10 day intervals 
may be necessary. Fungicides such as captafol, mancozeb. 
carhendazim, copper oxychloride, and Lhiophenate methyl 
could also be used. For the control of rust in aonla, 4 
sprays of 0.2 per cent chlorothalonil at 15 day intervals 
soon after initiation of symptoms give the best control 
(Anonymous, 1997). 

Apart from chemical control, attempts have also 
been made 10 use bio pesticides for control of pests in arid! 
fruit crops. 11 has been demonstrated tbal application ol' 
Neem Seed Kernal Exlract (2.5-5%) on various crops 
effective in controlling pests in pomegranate, aonla, chilli 
and brinjal (Anonymous, 2003). 

Similarly use of bio-control measures to control 
bcr powdery mildew was also attempted. It has been 
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demonstrated !.bat isolates of Trichoderma has potential 
to be used as bio-control of ber powdery mildew. The 
isolates thus obtained arc resislant even to fungicides and 
hence can ·be used in combination with pesticides 
(Anonymous, 2003). 

The studies conducted on control of date palm 
scale insect has revealed that Chilocorus nitrittts is a 
potential predator of Parlatoria. Il has further shown that 
during larval period on an average 437.35 scales arc 
consumed by various instars. The adults consumed 20.86 
scales/day and an average ofl 317.72 scales during the life 
period (Anonymous, 2006) 

Emerging issues in arid horticulture 

Although, great effects have been made lo 
develop technology compatible for commercial production 
of arid horticultural crops, yet there is a need to address 
various issues for further refinement of technology, 
improvement in socio-economic status of arid region and 
development of sustainable agro-horti-system. The major 
issues are, 

• Efficient utilization of water resource 
• Rehabilltalion of degraded lands 
• Utilization of solar and wind energy 
• Conservation of biodiversity 

• Breeding for resistance to a.biotic stresses 
• Diversified farming systems 
• Value addition 

• Human Resource Development 
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