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WILD RELATIVES AND RELATED SPECIES OF CROP PLANTS 
IN INDIA - THEIR DIVERSITY AND DISTRIBUTION 

A B S T R A C T  

The wild relalivcs of crop plants and relaled specics arc of considerable 
importance in studies on crop improvemetit and in providing basic information 011 
species relationshi s The concentration of Lllesc taxa lies in 1l1e centres of (iivcrdly 
of crop plants. 1 Indian sub-conti~~ent fornls part of wcli a centre of diversity 
(Vavilov, 1950, Zeven and Zllukovsky, 1975). Further, this diversity has also been 
enriched due to active gene exchange with the surrounding regions, particularly in 
the northern/north-eastern parts (Cllatterjee, 1939). In this paper, a synthesis of the 
diversity and distribution of suc.11 flora has bee11 atlempted, inpointing areas of 
co~lcen~at ion of these wild types so that this infortnation can re profitably uti l izd 
particularly by the plant explorers. C:ollcrtiolj, sllldy and conservation of this 
genetic wealth is d great importance. 

SYNTHESIS OF INFOKMATION related species of agri-horticul tural impor- 

The basic information on the occurrence 
Of wild relatives and related taxa, was 
Synthesized from different floristic accounts / 
floras (Bhandari, 1978; Bor, 1960; Collett, 
1923; Cooke, 1903; Duthie, 1927; Gamble, 
19%; Haines, 193 1 ; Hooker, 1897; Kanj ilal 
et al., 1940; Prain, 1903). This was turther 
Supplemented through accounts dealing with 
the domestication, evolution and related 
studies on crop plants [Anon(a), 1951; Hut- 
chinson, 1974; Ramanujam and Iyer, 19741 
and other treatises on economic plants 
[Anon(b), 1976; Santapau and Henry, 1973; 
Watts, 18921. Over 300 species were sorted 
out and later, classified into different econo- 

. 
tance, by and large, occur as components of 
disturbed, bio-edaphic communities within 
the major vegetation types. Disturbed grass- 
lands and scrub vegetation and similar open 
forest areas are rich in such components ex- 
cept for fruit trees which are largely asso- 
ciates of the semi-evergreen, sub-humid /humid 
tropical, temperate forests. Very few taxa 
occur in the farmer's fields as weedy com- 
ponents e.g. Echinochloa, Coix ,  Oryra, and 
Carthamzu. The diversity of plant resources 
of India and its distribution in different 
categories of agri-horticul tural plants as given 
above is discussed here with emphasis on 
taxa more related to the cultivated types. 

mic plant categories based on their agri- 
horticultural importance. 

~h~ of Wild relnti~r~s of rereals and r n i l l p t s  

species in each' category worked out as . The Indian diversity in the wild related follows ; Cereals and millets-60; ~egumes-31, 
Fruits types-97; Vegetable types-64; Oilseed taxa of rice, wheat. barley, Cois, finger millet 

types- 1 1 ; Fibre types- 14; spices /Condiments- and fox-tail millet, occurs more in the humid/ 

2.9; Others (miscellaneous)-2 1. sub-humid tropical /sub-tropical, and in the 
temperate areas. Maximum diversity occurs 

DIVERSITY AND ITS DISTR J B U ~ O N  in the Oryza species largely in the eastern 
The wild relatives of crop plants and peninsular tract: O r ~ z a  nivarn (annual), 



0. rufipogon (perennial); the weedy spon- 
tanea type in the Indica cultivars and other 
endemic types like 0. jeyporensi.9 and 0. 
malampuzhaensis. The wild forms of taxa 
domesticated in the Indo-Burmese region are 
found in the north-eastern and neighbour- 
ing hill regions wiz., Digitaria crzrciuta and 
Coix lacryma- jobi; wild related types of 
minor millet Panicum miliare occur in tarai 
range and of the allied taxon, P. psilopodium 
in the hills of Tamilnadu. Variability occurs 
in Setaria .r,erticillata and S .  l~iridis, related 
to the Fox-tail millet, both in the plains and 
hills. Several members of the Maydeae 
(the group to which maize belongs) viz., 
Polytoca digitata, P. wallichiana, Trilo- 
bachne cookei, as also of Coix species - C .  
aquatica and C .  gigantea are chiefly distri- 
buted in the eastern or the western penin- 
sular humidlsub-humid tracts, extending to 
the north-eastern or occasionally as in Coix 
gigantea, to the southern region. Among 
the wild related types of finger millet 
(EEeusine coracana), annual type l?leusine 
indica is widely distributed as compared to 
the perennial type, E. compressa, of the 
north-westem plains. The  allied species of 
barnyard millet (Echinochloa frumen tacea), 
E. crusgallii, is widely distributed and 
several variants of this occur in rice fields 
and elsewhere mainly in water logged con- 
ditions. 

The wild Triticeae are well distributed 
in the Himalayan region, mainly in the 
westernlnorth-eastem Himalayas: species of 
Agrop~ron,  Aegilops, Hordeum, Elymordeum 
and Eremopyrum. Avena ludoviciana occurs 
in the cultivated fields. Wild forms nearest 
to the cultivated barley vir., Hordeum sport- 
tancum and others occur mainly in the 
western Himalayas and Hordeum agricrithon 
may also occur in the Sikkim region. Types 
related to wheat also occur in the Himalayan 
region e.g., Elymus spp; E. dahuricus (in 
fields), E, dasystachys and E. nutans. 

Wild rrlnti~~es of Eeg~r minotrs crops 

Diversity occurs in India in the wild related 
types of many leguminous crops e.g., black 
gram, green gram, moth bean, rice bean, 
sword bean and pigeon pea, largely occupy- 
ing open forests, being well represented in 
the Western Ghats, eastern and north-eastern 
region. Of relatively greater importance are 
the wild types in Vignn mti?lgo var. sil-c)eslris, 
related to black gram, distributed parti- 
cularly in Khandala Ghats and the Konkan 
belt in the Western Ghats and T'. radiata 
var. s~rbloba/a, closer to the green gram, 
occurring in the tarai range, sub-Himalayan 
tracts and sporadically in the western and 
eastern peninslllar tracts. V. dnlzelliana oE 
the Western Ghats is morphologically akin 
to the wild types of Jr. trmbellnta, in which 
besides the Western Ghats, much variation 
occurs in other peninsular hills in the sub- 
Himalayan tracts, the north-eastern region- 
types from the nor th-eastern hills expressing 
more variability. Another Western Ghats 
species Vigna grandis also akin to V. radiata 
/ V .  rnlingo complex, is confined to the hills 
of Khandala and the Konkan belt. Among 
others, the wild forms of moth bean - 
Vigna aronitifolia occur sporadically, mainly 
in the northernjnorth-western plains in the 
Deccan plateau while those of V .  trilobata, 
besides occurring in these areas, also extend 
to the sub-Himalayan tract. Yet another 
species is Vigna capensis, occurring in the 
sub-tropical temperate Mimalayas and in the 
peninsular hills, extending to the north- 
eastern region. 

A wide array of diversity in wild Atylosia 
species (about 16) occurs in India, predomi- 
nantly in the Western Ghats, Eastern Ghats 
and the north-eastern region. Many of these 
are related to the cultivated Cajantls cajan. 
Of these Atylo.~ia eajanifolia is endemic to 
the Belladilla range in Orissa. (Maesen, 
1979), while Atylosia lineala and A .  crassa 
are confined to the Western Ghats. 

In the Western Ghats wild types in Cana- 



aalia, C .  ensiformis var. uirosa and C. obtrlsi- 
folia occur in the humid tropical belt, 
Particularly in the lowland forest zone along 
the coasts. Wild forms of sword bean also 
occur in the north-eastern region, particularly 
in the hills of Manipur and Mizoram. In 
Muc~ma,  the wild types exhibit a wider 
range of distribution. A i .  pruriens occurs in 
the western and eastern peninsular belt. 
extending to the north-east, where also 
occurs M. brarteata. 

Among the temperate types, Cicer micto- 
fihylbrm, a semi-prostrate plant occurring in 
the alpine stony deserts (2700-3500 m) is the 
only Indian species morphologically akin to  
the cliltivated type. 

Wild relatives of fnrit crops 

Rich diversity occurs in the wild relatives 
of tropical, sub-tropical and temperate fruit  
types in different phyto-geographical zones of 
the country. This genetic diversity mainly 
helongs to the R u  taceae, Moraceae, Rosaceae. 
Musaceae, Anacardiaceae, Rhamnaceae. My- 
rtaceae, Guttiferae, Euphorbiaceae and 
Vitaceae. Among the tropical /sub-tropical 

maximum concentration of wild 
Species in Ciir~rs and Afusa occurs in the 
north-eastern region. In  the Shillong plateau. 

assamensis, C .  lalipes. C .  rnarroptera, 
and C. medira occur. Ciirus indica has 
W r a d i c  distribution around the T u r a  range 
and Khasi hills in Meghalaya and in the hills 
Of Nagaland, where C. ichengensis. a cold 

type, also occurs (possibly an hybrid 
C. latipes). Citrrrs jambiri (considered a 

Variety of C. iimon) is found sporadically in 
the peninsular hills. C. arrrantifolin has a 
Wider distribution, occurring in the sub- 
Himalayan tract extending eastwards to 
Khasi hills, and southwards to the Nilgiris. In Wura also, maximum variability occurs 
'" the north-eastern region in the wild 
IYpes* M. bolbisinnn and ,If. ucrrninnta and 
ln related types of the latter, M. itinrmns. 

flaviflora ( A .  thomsonii) is confined 

to Manipur and Meghalaya. Among ende- 
mic taxa :\I. nagr?z.\irtm is confined to the 
Naga hills and A l .  sikkimensis is rather 
widely distributed in North Bengal, Sikkim, 
the Khasi hills and Manipur. Among others, 
i\lrrsn ~ l r p ~ r b n  (Erl.ret~ .I-~rperb~rm) occurs in 
the Western Ghats and in Assam. In  the 
foot hills of Assam also occur A l .  rhersmanii, 
A t .  manii and i1.I. 7)~llrlina. 

In the north-eastern region, diversity also 
occurs in other wild fruits, Alangifera sy1.1~1- 
/ic*a, Elaooct-rp 11s f1orib1tntlu.s. Alyrira e.sc?r- 
lrnta, Docynin itidirt~ and D. hook~riana.  

T h e  humid tropical zone of the Western 
Ghats is another region of concentration of 
wild related taxa of cultivated fruits among 
which maximum variability occurs in Arfo- 
r a r l ~ u . ~  heterof)hyllvs and A.  lakoochn. Wild 
forms of Garrinia indira, A4imluop.q e l ~ n g i i  
and Euphoria longana too occur. Of com- 
paratively wider distribution in the penin- 
sular tract are species of Dio.sl)yro.s, Syzygi~im 
and Vitis. Spontlios t~inntlla also exhibits 
much variability in this tract. 

As compared to the above regions, com- 
paratively very few taxa occur in the 
northern, north-western plains and the 
Aravalli hills niz., Carissn rongesta, Capfioris 
clphylla, Grewia asiatirn and Zizyph11.q spp. 
Zizyphtrs exhibits maximum variability in the 
semi-arid plains but some wild species occur 
in the humid/sub-humid peninsular region, 
71iz., Z .  oenoplin, Z. rugosa, with a few like 2. 
711tlgaris confined exclusively to  the Western 
Himalayan sub-temperate zone. Firus pal- 
mntn - the Indian fig, also occurs here. 

Among wild relatives of temperate fruits, 
species of Pyrrrs. Pninus. Rubtis. Sorbus and 
Ribes occur in the Himalayas. Some of 
these like Prr~ntrs l)roslrata and P.  lomuntosa 
;lI-e confined to the Western Himalayas, while 
1'. j f jnki?~~i i  OCCUI-s in thc eastern belt. How- 
ever, more species are distributed in the 
Him;ll;ryan zone: 1'. c.orn~rtn, P.  nafiunle?zsis. 
allied to P. j)adrrs. P. cornrrtn and P. ncumi- 
nata. In 1'vrtrs likewise, P. communis, occurs 
largely in ~ a s h m i r :  P. lrurnnoni is also con- 



fined to Western Himalayas but P. pdshia 
and P. bacrala of the Western Himalayas 
are widely distributed eastwards to the sub- 
tropical zone of the north-eastern hills. Pyrus 
Pyrifolin is naturalized in the Khasi hills 
and is also found in the Nilgiris. In S o r b ~ ~ s ,  
S. auc~rparia occurs in the Western and the 
Eastern Himalayas, while S. vestita occurs in 
the eastern Himalayas, extending to the 
north-eastern, sub-tropical belt. The various 
species of R~rbirs also exhibit similar distri- 
bution; I<. frtrticost~s being confined to the 
Western Himalayas; R. l i r t~ (~ / i i s  to the eastern 
Himalayas and the widely distributcd groups 
represented by R. lannl~rs, R. lasioearp~is, 
R .  rnolircmn~r.~, I t .  r1i7)(#1i.s, and It. re1icrtlaltr.s. 
Rtr bus ellil>/irrr.s and R.  2nsioear~)ti.s extend 
to the south in the peninsular hills. Equally 
high variability occurs in Ribes; in I? .  nigrum 
in the Western Himalayas, and for R.  gracilis 
in both the Western and the Eastern 
Himalayas. Ribes artrmirialir m also has a 
similar range of distribution. 

Wild relaliues of Vegetable crops 

More prominent diversity is seen in the 
Amaranthaceae, Cucurbitaceae and Solan- 
aceae, and among tuberous types in the 
Araceae and Dioscoreaceae. 

Diversity occurs in India in the wild 
relatives of okra (Abelmoschus esculentus), 
egg plant (Solanurn melongena) and several 
cucurbi ts : Luffa, Momordira, Citrullus, 
Cucumis, Coccin ia and Trichosan thes, 
Among the tuberous types variability is seen 
in Amorphophallu~, Dioscorea and Colocasia. 

The wild species nearest to the cultivated 
okra is Abelmoschus tuberculatus, which 
occurs sporadically in the fields/ field margins 
in the northernlnorth western plains. 
A.  p u n p  and A.  tetraphyllorcs occur in 
the sub-Himalayan range. More variability 
for the former occurs in the north-eastern 
belt and for the latter, in the north-western 
tarai region, and in A. angulosus, a polymor- 
phic taxon, variation exists in Karnataka and 

the Nilgiri hills where also occur, A. fictdnezrs 
and A .  manihot. 

Among the cucurbi taceous types (Chakra- 
vortv, 1959; Arora el .  nl., 1980) in Lufla, 
several wild species occur. Lzrffa acutangula 
var. amtlra occurs in peninsular India and 
is related to the cultivated smooth gourd. 
A4ost of the species occur in disturbed sites, 
forest openings etc. Luf fn  rchinala occurs in 
the Western Himalayas, central India. and 
thc upper Gangetic Plains, and L. gra~wolcn.~ 
(considered a wild progenitor of L. herma- 
phrodila) in Rihar, northwards to Sikkim 
and in the south, in Tamilnadu. L. ~rrnh~llain 
is confined to the eastern coast. 

In ~llorrlortlictl, 111. hal.samina occurs in 
the scmi-dry north-westcrn plains, and only 
sporadically elsewhere in the upper Gangetic 
region and in the northern parts of the 
Western and Eastern Ghats, in contrast to 
A f ,  cymbalaria, which is found in the Western 
Ghats, Maharashtra southwards, with only 
sporadic occurrence in the eastern peninsular 
region. 121. $11 bangtrlala and AI. rnacrophylla 
occur largely in the north-eastern region; 
AI. subangilla/a shows sporadic distribution 
in the Deccan plateau, extending to the 
Eastern Ghats. Alomordica dioica and 
M .  cochin-chinensis also occur wildlsemi- 
wild in the gangetic plains extending east- 
wards. As compared to these ill. denudata 
has a restricted distribution and is largely 
confined to the eastern peninsular tract. 

Several wild species in Trichosanthes occur; 
T cuczlmerina in the north-eastern region, 
along with the semi-wild T dioica and 
T rordata, related to T angz~ina. Diversity 
within this genus represented by over 25 spe- 
cies in India, occurs in the Western Ghats and 
the north-eastern hills, where several endemic 
taxa also occur I J ~ Z . ,  T khmiann (Khasi hills) 
and T tomentosa (Nagaland). 

The wild related types of Cucumis sativus 
(cucumber) exhibit diversity in the Himalayas 
in C. hardwickii and C .  trigonus. While 
the former species occurs in the Western 
Himalayas, the latter, is distributed in the 



Himalayan belt and the peninsular hills. 
Among others, C. ~e1o.srl.s and C. hystrix 
occur in eastern India; while C. s e l o ~ ~ t s  is 
restricted to the eastern plains, C .  I ~ . y s /  v i x  
extcncls its range from the eastern plains to 
the north-eastern hills in Assam, the Tura 
range in R/leghalaya and in the Mishmi hills. 
In comparison, in the drier north-western 
plains, only C. pruphe/arc~m occurs. This 
drier lone is howcver rich in the genetic 
variability of Citr'r~11u.s c o l o r y ~ ~ l  his wllicll is 
more common in tllc fallow lands. 

Among the wild relatives o f  Solnrilcnl 
melo?igctra (brinjal), Solarr rtm irlca?izim 
( S .  coagtilens) and the wild form S. mclorr- 
&nu var. irtsanum are important. Variability 
in S. irrcurium occurs in the tarai range ancl 
in i?tsnr,,nm in the eastern peninsular tract, 
where also occurs the primitive cultivated 
form possessing semi-wild characters, the 
fiolarrgi type of S .  rnrlo,igenu, in thc Jeypore 
tract of Orissa. 

niversity in the tuberous types occurs in 
the north-eastern region. A mori)liu/)htill rrs  
bulbifer occurs more in the north-eastern 
region while A. campartulalzrs is confined to 

Deccan plateau. In Dimcoren several 
occur, diversity being concentrated in 

the Western and Eastern Ghats, and the 
north-eastern region, oiz., deep rooted wild 

of D. alata, D. hamillonii and others. 
wild forms of Colocasia and Alocaria occur 
in the Bengal plains, the Assam valley and 

neighbouring hills. In Aloghnliia mslila 
more variation in wild types occur in thc 
western Himalayas ( 1  $00 m), though the area 

its doniestication is limited to the Khasi 
hills in Megllalayil (Sing11 ;~nd  Arorii. 1973). 

Diversity in this group is scen n1;iinly in 
Cru~iferae, Compositac, and tile 1'cd;iliace:ie. 
wild related types in S~,samam, Rras.~i(.a. 
Curlhamus and ;I few more taxa occur. 
While the truely wild species of Srsnm ll m 
are distributed in the sol~tllern peninsli1;ir 

tract, naturali~cd populations of S. irrclic.unl 
occur sporadically in the northern plains and 
the Aravalli ranges. Two wild forms of 
Brassiceae occur largely in northern India; 
:<-valved H .  tri1ocrtlari.s and 4-valved 13. qr~cl- 
dri-ocr1ui.s which arc considered varictics of 
H. c.omi)c>.\lri.s var. sarson. While the former 
is distribiited largely in thc ccntr;tl and 
castern Himalayas and in the sub-hilly tracts 
of Assam, often in the fields, the qrrad;.iurrlois 
typcs occur in the fidds oE 13. t.nml)e.slris in 
the upper Giingctic plains. Another wild or 
spontaneous type, B.  lour~leforlii occurs in 
northern India. Among other oilscccl typcs, 
Carlhamlr~ oxycanlha (which may be a wild 
form of C.  1i11c.lorin) occurs as a wccd in the 
northern plains. 

Wiltl rt.lat i-c~o.\ of lf'ibre t.r'oi).s 

Iliversity occurs in the taxa of l'iliiiccac, 
Lcguminoscac, Malvaccac and Linaccac. 
Cort.horrr.s species present more variation 
than other types. The  wild species 01 Cor- 
chorus oli toritis, C .  acutu~~gulus and C .  I rilo- 
cularis are largely distributed in the 
peninsular tract, while the wild forms of C.  
c-afi.su1nri.s occur mainly in the upper 
Hrahamaputra valley, the Assam valley i~nd  
the neighbouring north-eastern hills. The  
wild related types, Crolalaria reltcsa, of sun- 
nhemp (C .  jtcnrcu), occurs mainly in the 
Western Ghats in the disturbed forests while 
another species, C.  slriata, occurs as a weed. 
Among others, the hairy (rusty) types in 
Hibisrtrs cunnabintts and H .  sabdariffn occur 
in the central and the eastern peninsular tract. 
Yet another wild fibre yielding plant is Urtviu 
lobnla (domesticated in tropical Africa) ex- 
hibiting a much wider distribution occurring 
a11 throligh, except in very dry hotlcold arcas. 

Wiltl relnli~jes o/ .s/)icc~.s clrl(l t .o?ltlimo~lt.~ 

1)ivcrsitv in this group is seen in the Iiumi(l 
tropical/sul)-tropical zone and is represented 
1)). t he  taxa of' 1,iliaceae. %ing;iberaceae, 



Umbelliferac, Lauraceae, Pipcraceac and 
Myristicaceae, A momum, C urcuma, Piper and 
Zingiber being prominent. 

In Amomum, variability occurs in thc 
Eastern Himalayas viz., A.  subulalum, a subs- 
titute for cardamom. Alpinia speciosa, a 
substitute for ginger also occurs here. In 
Cnrcuma, the eastern peninsular tracts has 
rich diversity in C. angustifolia, C. amada, 
C. lalifolia (allied to C. zeodoarin, and 
C. aromalica, and C. monlana) and in the 
wild forms of C. dorneslica, occurring in the 
Chota Nagpur plateau. In Zingiber, how- 
ever, variation is concentrated in the Western 
Ghats in the south where wild and primitive 
forms of 2. officinalis occur. Other species 
like Zingiber cassumunrtr and 2. rerumbet 
occurring here are also sporadically distri- 
buted in the sub-Himalayan tract. The 
humid tropical region also holds rich diver- 
sity in Piper for P. nigrum in the Western 
Ghats, for P. longurn and P. peepuloides in the 
north-eastern region, while P. schmidlii occurs 
in the Western Ghats, in the Nilgiris and 
also sporadically in the north-eastern region. 
In theSWestern Himalayas, several wild use- 
ful species of Allium, A. rubellum and A. 
schoenoprasum occur. Variability also occurs 
here in Carum bulbocastanum and occa- 
sionally in C. carui, at higher elevations 
(3000-3600 m) in cold arid tracts. 

0 ther wild lypes (inrltrding /he Sarrhar~~nc 
group) 

Diversity occurs in Saccharum and related 
types. This group includes Saccharurn. Erian- 
thus, Narengn, Ripidium and Miscanlhus. 
In Saccharurn, both S. bengalense and S. 
ravennae are confined more to the northern 
plains. Among others, S. rufipilum occurs in 
the hills of the northern and north-eastern 
region while S. filifolium is confined to the 
Western Himalayas (1500-2500m). Species 
concentrated in the north-eastern region in- 
clude S. longisetosum in the Eastern 
Himalayas, S. proceruna occurring in Mani- 

pur and north-westwards to Sikkim, and S. 
sikkimense, confined to the Sikkim Himalayas. 
S. williamsii from Nepal, could possibly occur 
in Sikkim, North Bengal and the adjoining 
hills in areas bordering Tibet. Some of the 
above species are treated under Erianlhus 
(Bor, 1960), such as E. filifoliun (S, filifolium), 
E. ravennae (S. ravenriae) and E. longiselosus 
(S. longiselosum). Hipidium is also treated 
under Erianlhus viz., E. ravennae (Ripidium 
ravennae). Another genus related to Saccha- 
rum is Narenga, of which N. porphyrecoma is 
distributed mainly in the peninsular tract 
and N. fallax in the Khasi and Naga hills, 
in the north-eastern region. Miscanthus is 
also close to Saccharurn and most of its 
species are confined to the north-eastern 
region; A .  nepnlensis (Khasi and Naga 
hills), 111. nutlipus and M. taylorii (Sikkim) 
and M. wardii (Assam valley and Lohit in 
Arunachal Pradesh). 

HOTANI<:AI. AKEAS/CENTRES OF <:ONCENTRA- 
TION 01: WILD TYPES 

From the above account, it may be con- 
cluded that more diversity occurs in the 
warm humid, sub-humid tropicaljsub-tropical 
areas irrespective of the categories to which 
different plant species (wild relatives) belong. 
Next to this, in some specific groups like the 
Tri ticeae (Ely mus, Hordeum & others) and 
the Rosaceous taxa (Prunus, Pyrzu & others) 
of fruit trees, the temperate zone has more 
diversity. In contrast, very little diversity 
occurs in the arid tracts. This diversity is 
grouped bclow, areawise, for different genera 
whose spccics havc i~lready been dealt with 
abovc : 

(a) Morc confined to thc Western 
Himalayas : 

Avena, Hordeurn, Agrof)yron, Elymus, 
Eremopyrum, Fagopyrum, Amaran- 
thus, Punica, Ala lus, Pyrus, Prunus, 
Sorbus, Rubus, Ribes, Juglans, Cucu- 
mis, Carum, Allium, Ficus. 
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(b) More confined to the Eastern Hima- 
layas and North-Eastern liill region : 

Alocn.sicc, Coloc.n.sici, Cort.horrr.s, Dio- 
sroren, Amomirw~, Al/)ini(l, C rrrcrr nzcr. 
Hrtlychitrm, Cnmellin, Errryn, Dory- 
nin. Dlgilaria, Prtrrl us, Sorb?r.s, li?tbtrs, 
Cnnn-ctnlin, Bms.sirn, 1lltrt.rrnt1, i\lor~ts, 
Cilnrs, Al~r.sn, i\lnngifrrn, 17ili.s, Trirho- 
.snn/ho.s, Crrrlr rttis, Ailon1ortlic.n. Hihi.srus. 
Ab~~lmosrhrr.\, Eri(lt~lh rr.s, Srlnrin. 

(c) More confinccl to the Western Ghats : 

Ar-tornr/)~r.s, A brlmosrh i r s ,  Amorpho- 
/)hnlZrr.s, Cir/.rrn~i.r, Colu~ls, Colornsicl, 
Soltlt~ r~nt,  Dio.sror~(i, Zingiber. Crr r- 
ctrnla, o / r i  Hihi.srair s ,  !'i/i.s, 
Ziry/)hrr.s, Garririin. Dios/)yros, Alnrrgi- 
fern, I r h ~ ,  .Fyzyqirrn~, Chiotlnrhntl, 
Coix, l'igtrcr, A / ~ ~ l ~ . s ; ( l .  C(~t~mnZi(i,  
Do1icho.s. 

(d) More confinccl to the eastern peninsular 
tract : 

O ~ y z n ,  Alylosicc, I'iglrn, Dolichos. Arlo- 
cnr/)tr.s, Lrrffn, Soltlt~ i r w ~ ,  il/lomordirn, 
Colorn.sin, Dioscororr, Amor/~~zol,hnllrrs, 
Sesnn~rrm, Crirc'rrnlcr, Sncch(~rrrrn, Ericctl- 
thtrs, Ali.smt~/hrt v. Nnret~gn, Coffon. 

('1 More confined t o  the upper Gangetic 
Plains : 

(') More confinc(l to tllc arid k semi- rid 
fract/Indus Plains : 

i I 

of several genera, represent ;I rnucll 
Tider 12. distriho tion l,iz.. Erhitlorhlo~. Srlnrifl. 

<;ESE:I'OOI. <:ONCEPI- \'IS-A-\'IS AKALYCIS OF 
DIVERSITY 

T h e  above acc<)unt on the diversity and 
distribution o f  the wild types includes both 
the closely related and distantly related taxa 
which may be classified into primary, 
secondary and /or  tertiary genepools (Harlan 
& de Wet, 1071). Some o f  the closely related 
taxa have been studied in the recent years 
and work on crossability etc. carried o ~ ~ t ,  
points to the build-up of more diversity. 
Such examples on crossability studics rclatc 
to taxa of the siime genus or in somc cascs, 
involve different genera (intergeneric crosses). 
Naturally occurring hybrids have also been 
recorded. 

Morphological and cytological evidcnccs 
(Govindaswamy r /  nl., 1966) point o11t that 
Orvzn ni~lnrn ma) have given rise to the 
.s/)ort/n?z(w types in 0. stiti-oa and from 
Jcypore tract, many intermediate typcs ilrc 
known (Oka 01 nl., 19.59). Spontaneous 
Iiyhrids between 0. /)erennis and 0. snli-un 
are available and such variability has been 
collected from the Godavari district, Andhra 
Pradcsh (Morishma and Oka, 1960). In  0. 
rrrfipogo?l with similar distribution as 0. 
sn/i~)n, spontaneous hybrids are available in 
naturc and are a source of red coloured riccs 
(Sastry and Sharma, 1974). In  Eleusinr, E.  
indica, morphologically and cytologically, is 
similar to E. rornrnnn (Krishnaswamy, 195 I ) .  
T h e  diploid form is of Indian origin and 
E. intlirn may be the immediate ancestor of 
i t  (hfehra, 1963). T h e  closely related species 
of Sclnrin ilnlicn on the basis of crossibility 
i~ncl morpl~ology is S. r~irirlis (Anon., 1 072). 
In Coix incry ma-jobi, cultivated and wild 
types form :I euploid series and rarely aneo- 
ploids arc observed ( K a d .  1074). Among 
others, natural hybrids between Sncrlttlrrim 
.s/,orr In~ielr m and S .  officitrarrrm occur (1':lrtha- 
sarathy, 1 9h5 I). 

In the lcg~tmes taryonlorpl~ologicdly A/yln- 
sin .st.rjcc.n and A. l i n ~ n t n  are similar to 
Cnj(rrr~r.s rnjntr (1)eodikar and T l~akur .  195(i). 
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species in chromosonle number (De, 1974). 
Among T7igna species with a build-up of 
diversity in India of wild and cultivated 
types (Sharma, 1979), T'. radiatn var. sublo- 
bata and V .  mlcngo var. si11)estri.s are related 
morphologically and cytogenetically to cul- 
tivated taxa, T .  racliata and . mungo 
(Arora et al., 1973; Jain and Mehra, 1980). 

Very few examples of such relationships 
and/or build up of variability are on record 
in other groups. Among fruit types, cyto- 
genetical studies in Mangifera show that 
there is similarity between A[.  indira and 
M .  syl~~atica (Mukherjee, 195 1). In Citrus, 
natural hybridization has been recorded 
(Bhattacharya and Dutta, 195 1) and several 
of the related forms co-occur in the north- 
eastern region (Bhag Singh, 198 1). Mlisa 
superba (Ensete nrperbum) is related to M. 
acuminata karyo-morphologically (Chakra- 
vorti, 1948). In temperate types, high degree 
of interrelationship occurs in Prunus, Pyrus 
and others. Pyrus Pyrifolia shows much 
morphological variation and crosses with P. 
communis; closely related forms have been 
separated even at generic level uir. Sorbus 
and Malus (Anon., 1972). 

Among vegetables, Abelmoschus tuber- 
clclatus on the basis of chromosome number 
and homology is related to A. esculentus 
(Arsra and Singh, 1973) and successful 
hybridization is possible (Gadwal et al., 1968). 
In Solanum, crosses have been attempted 
between S. melongena and S.  inranurn 
(Bhaduri, 1951). S. inranurn, S. indiclcm and 
S. melongena (Swaminathan, 1949; Mital, 
1950) are cytogenetically less close and 
differences exist in cyto-morphology (Rao 
and Kumar, 1980). Crossibility studies in 
Llrffa indicate that L. gaueolens is closely 
related to L. echinata on one hand and to 

cylindrica on the other (Dutt and Roy. 
196% 19'71). Amaranthus species have a high 
d e ~ e e  of out crossing (Khoshoo and Pal, 
1971) and interspecific hybridization in nature 
as well as in experimental conditions is 
commonly recorded (Khanna et nl., I I O ) .  

Among the tuberous types, wild forms in 
Colocnsia c.scrtlenla exhibit much variation 
(Sharma 8c Das, 1956). 

In oilseed types, Rrassicn lo~rrnrforiii, mor- 
phologically, in karyomorphology and in 
pairing relationships (Sikka, 1940) is closer 
to oleiferous B. rampe.\ / ri.s (Narain, 1974). 
Wild spccics of Se.s.snm~rm, S. t)rostr.attrm and 
S .  larinialrim are allied (Ramanujam, 1941; 
R a m a n ~ ~ j a n ~  and Joshi, 19.5 I ) ,  the cultivated 
types being closer to S. /)roslmlzrm (Anon. 
(b),  1072), S. malabaric~r m also shows similar 
relationship (Ramanujam and Toshi, 1951\ 
and produces fertile hybrids with cultivated 
sesame. 

Wild tea genetic resources ;ire also impor- 
tan t in this context. Experimental hybridi- 
zation with C. irrclwarlien.si,s (Wight and 
Barua, 1957) and vigour of hybrid (Rezbaruah. 
1971; 1974) is indicative of the potential 
importance and closeness o f  this species with 
Can~rllia sinensis. 

Some examples of distantly related gene 
pools where crosses have been established 
may be given. Sacchar~rm is a hybrid com- 
plex involving l i ipidi~r m ,  Sclrro.~/arhyo and 
Misranihn.~ (Rao r /  al.. 1979): fertile hybrids 
with Sclero.stachy~r and Narcngn have been 
produced (Parthasarth~l and Rao, 1948). 
Hordeurn a,qrirri/hon is related to E1yrnlr.f 
on basis of crossibility relationships (Ror, 
1960; Uriggs, 1978). 

DISCUSSIOS AND <:ONCI.IJSIONS 

The foregoing account on the diverdty of 
wild related taxa of agri-horticultural import- 
ance occurring in different phyto-geographical 
regions of India, and thc information avail- 
able on these genepools amply point out 
that detailed investigations have not been 
carried out to know the precise nature of 
interrelationships with the cultivated taxa. 
This has been possibly due to our lack oE 
knowledge on these, taxonomically, morpho- 
logically and biosystematically. This 
obviously presents difficulties in the ntiliza- 
tion of this genetic wealth. 



Experimentdl on these wild typeb species adapted lo the shifting cu1tiv;ltion 
are required lor establishing their closeness system as secondary forest components on 
(as indicated in the genepool concept above) exposed sites, often subject to burning, also 
Particularly for the large array of diversity provide such attributes. Further, among the 
which exhibits morphological similarities; annuals, several useful types in Elymus, 
wild types are conspecific wit11 the cultivated Hordeurn, Eremopyrum and Cicer deserve 
types -rriz., Vigiu t rilo baln, C' .  aconit ifolia, similar treatment. As example of taxa adapt- 
Dolichos ~lniporlcs, D. p~rrpureus var. ligno- able to peculiar edaphic situations, Scleru- 
asus, Moghaniu vest ita, 111 omordica dioica, phyllum coarclat zt m (Oryza coarctata) occur- 
Tricho.ranihcs bracteala and T cordata; or ring in the brackish waters may be mentioned. 
exhibit similarities with other species within Unfortunately, little work has been done 
the same genus viz., Pattirum .s~rrnatrerr.sc to on the utility d these wild relatives in 
P. psilopodilln,, Alt~cur~u bmf.iuuta to hi. i ~ t i l i r ,  breeding disease resistance. More prominent 
and Carihamtrs oxycar~thu to C .  tincturius. erdmples of such use are of Abelrnoschu~ 
These studies assume importance in the tuberculatu~ and Phaseolus sublobalu~ 
Perennial fruit-tree types also : Aegle marme- (Ahuja and Singh, 1977) to develop disease 
los, Carissa corigest(.sla, Enrblica officinalis, resistance for yellow-vein mosaic virus. 
Syzygiurn cumi,li, ZiryPhus malrri/iariu and Sesanitrm proslnt urn has also been used 
Several others; species of' I\lorns, Grewia, likewise. More detailed studies are needed 
A~tocarpus and Phoenix among tropical]sub- on this aspect. 
tropical t y p s  and ylrus, Prunzis, Sorbus, Finally, it may be pointed out that the 
Malus, i(ibcs and R I ~ b u J  Spcies mong  the study of wild relatives of crop plants assume 

tenlperate flora. Equally important in the special significance and deserves rather di&- 

fruit tr, taxa is tllc study on their utility as rent approach from the usual floristicjtaxo- 
Potential root stocks and the species of nomic studies. Specific explorations to collect 
Docyrria, PruTlus, Iyr,r\, Zizyphus, ~Vangifera, population samples of such wild taxa within 
Citrus and even in other groups Piper md the range of their distribution througll sur- 

Myrislicu) being used for sucll purposes. vey of fiora and a pre-hand knowledge of' 
The utility of sub-tropical Rosaceoua t;lxa - sucl, taxa through llerbarium study is a prc- 
1'ruttus jenkinsii and ot12ers in developing requisite. Depending on the distribi1tion;tl 
low chilling types could be looked into. range of such taxa, for many of the cndc- 

The wild wealth also to be analyscd mic types, much material (seeds/veget;ltivc 

for ~onle  oi its speciJic attributes ol lrse to parts) may not even be availalde. I3y and 

breeders; adaptal,ilily to stress environment, l;irgc, onc of the rnaj or t;isks ahead would 

'haractt.ristics o[ cold hardiness and drought he the cmscrvation of this genetic wcdth 

'derance and adaptability to spcci[ic edapllic for posterity in gene sanctllaricr ;md bio- 
situations. Q,, cramplcs nyay cited. spllcre reserves, and in the cxpcrimcntal 
The distributional range would llclp in gardens (if tllc national institutes cngagcl 
'Ofling out of many of thesc types. in srtcll task e.g. Botanic;il survey of India, 

Cold hardiness is cllaracteristic tllc tern- National H~ircau OF l'lant Gcnctir R ~ S O I I I -  
pra te  types e.g. Cn,nellia and E ~ r r y a  spp. ces, Forest Rescarcll Institute ;ind tllc 
and a wide diversity in Rosaceous taxa could National 13otaniral 1~cse;irch Institute. 
Provide root stocks of great potential value; l'erhaps in this context, there woulcl also be 
similarly, drought hZlrdy root stocks could be il need 10 estal)lish a separate 'Herbarium 

in wild occllrring Zizyphu,, Crewia, f Cultivated l'hnls'. holding n;ition;d 
Emblica, Cari,,yn ;ind other species. Al,rsa cdlrct ions. 
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