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<*Zf no talss into aeoount tha anoznous nuzalaar of vild plants 

basidos the aaltivatad ones used for food in China, ve may 

battar ondarstand hem hundreds of adllions of people manage 

to exist on its soil." Siaiiarly, in the Horth-Eastem 

region inhere organised agricMlture and cultivation is a 

recant fisature, the original inhabitants «istained them* 

selves tm the natural tubers, fruits, cereals and other 

eipops* As an lUustration one has to see to believe bov 

hillsides after hillaidas in the Assam region v H d bananas 

grov from ^ i ^ through clonal seleotlon or natural hybrid!* 

sation and polyploidy cultivated varieties could have 

evolved* 

^̂ lila sustained efforts are being m a ^ for the 

oolleoticni conservation and assessment of the germplasm of 

major crops HVB rioe, Slsstt HlRmf^lliat fififiOSUf sugarcOM, 

mangOf eottoHf orange, etc*, no worthwhile attsntion is 

being pcdd to spot out end assess the existing variflibility 

of lesser loiom tuberous plants* As mentioned abova the 

role of these tuberous plants in the food chain of the local 

populatiem cannot be undsrestimated* It vould, therefore, be 

very useful and reMardUEig if the locally cultivated tuber 

crops and their vild relatives be extensively collected and 

suitably assessed* sudi efforts can be of considerabla 

importance for their improvement and tddsr cultivation so as 

to cfsxtribttte substantially to the food granary of the 

country* 
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Tuber erops in faet oosastitata the aajor 

staple flood for the people in the tropies* Most of these 

tuber erops are aroids vhioh grow both in plains end hillsf 

and idimf an array of variable habits* It is with this ain 

that a number of speoies of the tuberous erops have been 

selected vhieh ^maoaly grov in lleghalaya regions. Their 

cytog<»3etioal aapeots and food value need to be properly 

detenained* 

A oursary glffiioe at the literature reveals 

that sooe atttMition has been paid to the oytog^ieties of 

tubers grovlng in other parts of this country as veil is 

in other parts of the vorld| but there is ooiaplete laek of 

informaticn on the tuberous plsits that are found in Hdrtlw 

Eastern hills of India* 

The vhole range of variability with respeet to 

eyto*typeS| clones, polyp3U>idSy natural hybridSf ete* aay 

be expected which could be utilised later in a aemingful 

nanner* 

There are a large nuob^ of tiiberous eropSf 

but for an indepth and fruitful informations the i&vastig»» 

tion will be restricted to sose of the eomaoD, and eultiin^ 

ted aroids and their wild relatives* The tvoids * a noooeo* 

tyledonotts grocqp of plants, eoeprise of 1409*1600 q>eeies 

belonging to 106 genera (LavrenoSf 1961)* Vegetative propa­

gation is the primary siode of reproduetion in this fsisilyy 



0wma. if a few of theia may be sexually fertile. The goiera 

M^^^itif QoiffllflBttoif ymtlwinniif mmm$ gtiatoyi and 
^n^tonallHft «r« cemam in the hi l l s and plains of Msgha* 

laya* Of these i the first three gexiera belong to the tribe 

Colo^iaiese and the remaining three to the tribe Areaey 

iJlffenbachieae and PythioedLeas respectively (Bitohinsoat 

1944). 

The gmaa Colocaai^^ eosistoKily Jounsi as *Taro* 

and In West Africa as *Ck>ooyflQ*f grows loxozlantly in Hegh»» 

laya* The eonas and conaels are eeoncioically importsQt as 

they have store of carbohydrate and stardi* The starch i s 

aiaylase and aoylopectin and i s readily digestible9 hencs» 

they are greatly priced as food* Bven in protein content 

i t i s better than sweet potato or Cassava (Hsnnihot)* The 

plants propagate vegetatively, hence | there i s ccntlnuoas 

gradation of characters* The taaccnocy of TarOf therefore! 

presents eootplioations* According to FXaolaiett (1876) there 

stay be more than ICXX) eultivars of Tare* SU ***'**q?i!ff'̂ * i s 

considered as the most wl^ly ooltiva^d tazon* Hooksrjea 

(1955) studied a number of taxa of the Araeeae including 

Golaaaaia eoid reported ^ » 28* Bowevert a great number 

of morphological stralnq/types growing in the plains and 

hi l ls of M^halaya were not covered in this study* Similar-

ly^ the taxon ^ffltimthiiB fmrtaflntOBWI «>hieh showed ^ « 32 



by the same atxthory vas not ooUeoted from MeghalayA. 

Bhanoa and Sdrear (1963) reported various 

cytotypes vith different chromosome ntsahers in Horth Zhdian 

species (not Heghalaya) of MftflMli M&kiMaSM* A&^her 

mitotio studies in g^, mtUWimi «>n<3 SU gftgHX t̂S vere 

carried oat by Ma^oa s^ gi^. (1971) vith a viev to bring 

oat the nature and trend of chroiaososaal variations in 

Coloe^si^^ f hese eytological reports on materials eoHeet* 

ed from another area than Heghalaya confirm that the vari* 

oas species of ColQaaaja growing in North-Bast Hill region 

have not bem touched and) therefore! need critical eyto* 

logical investigation from both basic and applied stand­

points to bring out the meehanisa of variations and thus 

may be helpful in selecting suitable dones and cytotypes 

for ooltlplieation and coltivation. 

Similarly, the other gentts ABr»rTThr?Pha1lHli 

prising of about 90 species of lAtteh 14 are reported in 

India (Wealth of India, 3^48) has not be«n collected to 

any extent from Heghalaya* Tm speoiesi A*. flygBMaHlatM 

^'^^ kt. iSJSSX* ^^ cultivated and greatly valued for their 

e<&ble corns. Tvo species of ftimrnhnDhftnttflt iu lUlUftS 

and 4A '̂̂ îittlPWa ^^^ reported to possess ^ « 36 and ^ « 26 

respectively by Chandler (1943) • 

< Kagoon fiJL n̂ * (1870) and 



Kriitoin s^ slk* C1970) stutSiod the padiytfloa ^irooosoaes 

^ An^pp^glialltty. Bat In raoent years Ramadumdran (1077) 

preparad tha fearyoty2>ea of the 4 South mdiin apaeles of 

^̂ ^̂ ftffftlK̂ fthffiUiMff nffiz l̂yi 4^ llfibBIBfilflKli JU fWaaPflnBlilHiat 

4& ^albifar and 4JI. ĵ aMilft* ^@ reported % mmimf In 

theaa are aSf ^ i d& and 88 re^peetiveXy. Theae atadlea 

and repute indleate the variation in ohrooosoiae nisohersi 

existenoe of oytotypest polyploids t ete. within the genua* 

It iSf therefore I itforthwhile to explore the oateriala 

growing in I4eghalaya to determine the extent of variability 

in thm* 

The othor is^ortant aroid genua ^mthfttflBII i s 

ommmly laiotai as *Tsnnia* or *CoeoyaB*« It i s generally 

oonsidered a tropical Aoeriocsi genus and was brought In 

use by the ibB6riean»]Didian of the Carribean Islands (FluelD* 

nettf 1976)* Curlxjg the cdddle and late 19th and early 

SOth eentories *Tannia( spread throughout the Paaifia md 

Indo«A.8ia i ^ r e i t achieved the status of minor crops 

because of i t s high resistanoe to diseases and pests 

(Maasel and Barrov, 1965} • Superfieially mmthftlfMli resenif 

>̂3̂M fiSieSSXUf ̂ ^ &<> dstailed later they differ fron 

eadi other in ii^portant oKarphologieal features* Nutrition* 

ally i t i s similar to fiolflMlli* m fact, the oora of 

'farmia* i s composed of 77*86^ edible materials* Zt i s 



also richer thsn 'Taro' in mineral elmaents* GknsMBe 

(1978) reported that betveen 1965 and 1974 'Tannia* \mM 

gvom on 6td8|000 heotares of l«3d in the wrld. Bvsn In 

Asia 61|000 heotares of Imd vaa under *Taimia* eultivation 

ctoing this period* The most eooraaii oultivated form is 

^ JUmSMlXiMm ^^oh appoars to havs numerous morphologi* 

cal forms (Chmieaei 191%) • The speciesi therefore! is 

polymorphic* The other species of the genus lil» ZUL MiSSSts, 

virensa JU eeyea^ and ^ vjolaaea^ are gro%in !n West Indies 

and Philippines* ^ptill now the impromnsant of the groi^ 

has bean limited to the genetic varieOiility present in 

small numbers of cultivars (Warridf 1970) • It is evident 

that there is vast scope for ooUeetions from the various 

regions and ecological habitats so as to fully and suitably 

assess tham for sdeotion end cultivation. 

The studies in the other genera lilss Arisaema 

and ^ * ^ ^ n are equally skatdiy* 

Thus the ifiiportanoe of these tuberous crops 

which are used as food c m be better and properly i^preei* 

ated only vAaim it %iould be recalled that large part of the 

!iorth»Kastem regicns} full of mountains and forests and 

ifldiabiting various tribes of local populations \A)om assured 

means of food supply through cultivation is of reoent intro* 

duotion. The tubers mm. in this light assume specisCL 

importance. Therefore, from the point of view of the food 



valtMS of these taberoas crops and also to eaeplore the 

range of variations in thorn in this region of the eentaps 

of their origin inhere most of the dooinant genes are expee* 

ted to be present t fona the basis of their inolaaion in 

the present inirestigatian. 

Tho other cooBson oerealf besides ricep ifhi^ 

form the favourite crop of the h i l l trlbesf i s maiss* So 

Quch inork on mais6» both of fundssaantal and applied nature« 

has bê ti done throughout the t^rld that even to revlev 

thera td.ll fona a solid book* I'thy vsm then maize selected 

for the present investigationt i s the consideration that 

there i s a strong 8< ôĉ  of thought that the secondary 

centre of origin (even primary centre) of maias i s the 

Horth-Eastem India* The relatloni^p of j ^ vith TrIiffiffffflW 

snd Bii^lPi^il laay be reviewed and also i t s relationi^p 

^^^ QQ% and ^rfihVli S8 laantioned by JIndsrson (1045) and 

Hangelsdorf (1947) need to be investigated* What i s sorpri* 

sing i s that some of the primitive types of xsaias grov in 

the h i l l s of niî dLm and Meghalaya* ^hese strains s tUl 

bear B*^ coibTf per plant, the dmraeter coiac»»ily inherited 

^^i^f^ Tnpsa«fl|i. A zu2mber of osa^sites m6 hybrid maias 

varieties have been evolved in the plains and been exported 

to the hi l l s for hi^ior yield that maaay of these prioitive 

varieties are gradually being replaced. It nould be a 

http://td.ll


misfortune If the primitive malsse gerapXasBui vhldi could 

provide Important dues to the Asian origin of malae and 

Its relatlcn^ilp vdth SslS <̂̂  §flgffit̂ HB Vlt»a-vis TrlPlflfaWT 

are totally a?eplaoed by xaodBxn hybrid ooc^slts. ka. a t t e s t 

has, therefore, been roade to collect scHoa of the yellow and 

i>Mte IsemoAl malse types gro%a In reoiote ar^is of Heghalaya 

and to study their lnherlt»ice with a view to toiow If they 

throw •off-typesV'reoSBslve gcEnotypes* which may provide 

valuable evidence about the origin and developnent of these 

prlQltlve hi l l strains* It i s also to stress that more 

intenslvs effort i s needed to collect on large scale all the 

available strains of the primitive maize gvova In various 

lna^:;e«8lble hi l l areas whsre improved varieties of maias 

from the plains have not yet invaded. 

!to view of this some of the nftiae varieties 

grown in the h i l l s were selected for investigatloai of their 

inheritance behaviour, grov;th pattern end eytogonetlcs so as 

to util ise timm informations to dismiss their imp«PtMio» 

in evolutlan and breeding. 

Ixk addition to the cytogenetical aspect of the 

tuberous crops and the primitive varieties of maia9» another 

fl^roai^, namely, electrophoresis, has been employed to 

study the carbohydrate and protein profiles in sotae 

ions collected fctaa various regiGcis. Slectrophoretlc 



1̂ ' 

whldi 
studlen^ap© greatly helpful In cases i4iero tsxc/varletlei 

which have aesm chrcQosoiae nuiaber and belmvlour, and very 

Bifflilar BJorphologlcal traits , would revaal dlffarcnt types 

of protein and carbohydrate profiles* The difference of 

bands In electrophoretlc studies thus bring out th© cryptic 

structural dlfforaices In the g®iatlc »alce-up of the taxa 

\4ilch are otherwise non-detectable In cytologlcaX prepare* 

tlcsis* 

Coupling of morphologicalJ cytologlcalf genetl* 

ca3. and elecrferoptoretlc studies are thus expected to provide 

very useful Infoaraation on the variability pattern and 

phylog^ietlo rcilatlonship in these groups of plants. 

file:///4ilch
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'S!fm Zftdian wb-coiitiiMiit i s miqua in that 
i t s Hortlv-Vfestam psFts frost Punjabi Horth-Wastom Provinas 
in PaMstasiy Ka^ndr md Afghanistan opto Cantral Asia 
hsiipon to ha mm of the loost isq̂ rartant cantras of origin 
of a large nisahar of is^rtant crop plantSf the most import* 
ant haing the cheats* SiiaiXarlyi the Hortb*£astaxn part of 
Ibdia extending trtM Assanit SiMdUa end Meghalaya to Buma 
and Molagrasia i s another isq^rtant centre ^ere several 
cultivated plants including rlost orangat oangoy hsisna 
and some tnhmf crops origjjiatad* Meghalaya state falls 
vithin this regicm. It has a ^da range of altitudes from 
100 sistras to approx* 2000 matres and is covered by variable 
dJUaatia conditions and soil types* Hills are also isola» 
tad from one another geographically giving rise to important 
ecological nidies* It is ezoeptiooally rich in geraplam 
of a large number of plantSf viz«| cerealSy fruitSf tubarSf 
etc« The Agricultural Scientists and Institutes quite often 
organise oolleetians of \iild relatives of riosy oranges* 
bananasf dioscoraa, etc* from tiiae to tiiae as these aooassiQns 
are aasantial for their studieĵ inqprovanant prograBDiat but 
even then inestimable stock of the great variability r«iains 
to be explored* It may be stated that Vavilov (1931) iMla 
daseribing Chinese oantre of origin of plants aantionsd • 

file:///iild
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XAfBRlALS AHD MSfRQSS 

Tb» pfUB&kt investigation vas e«»iodl oat on 

tho foUovlJig 8peoi«s t 

1* ^OOiBBilfiBllUai ^ ^ < ^ Bl. Forests of KsghsXaya 

s* isUma^ gTngflnBfHtfgai «̂ s<^tt« » 

3* §ffMi^1t*yH Qgpfttiis Slots* " 

*̂ I A aaglttifaHim L« Sehott. var* m i l Ehasi HiUsCMeghalays) 

7* 9fil^a»aia ftjflailmli^ ̂ * 6^»tt . 
straia 1 SidUongOfeghelaara) 

2 

3 

4 

6 

e 

? 

8 

d 

10 

m 

If 

tt 

II 

tt 

I I 



1^ 

strain 2X 

U 

^* SiSk layf Xi* irar« l£^llov Shillocg 

*̂ Sat. WSSM «̂ f̂83r« Ĝ ro V%iti 

3̂ « ^ a a ^ h» ^fm* SiMdUa White 

Ladhi8QA(Paajab) 

ShiUCBlg 

Thirairaaia 
It 

Forests of MeghftXay« 

Shillang 

Qaro EUlt 

812i3iijii 

Stasia 

Ttm lleghaldjra strains of *Taro* were categorised 

oa the tiasis of siae and shapoi and the level of ploidy* 

A pertsmial stenless lier^. Tubers depressed • 

globoset Ixroiai or dark bromii^* Flovering before leafing. 

Iieaves 3*partitet segment pixmatiseet* Spadix exserted or 

i&tiOLttdedt appendage large i î tort or loogf infloresoenoe 

oyllndrieali i^tzters absent* 

Berbaoeoas toberoas plant* Leaves pedatiseet} 

leaflets vbopledi spathe deeidaoasf tabes ecnvoltttef limb 

often aeoiiî Uiate or tailed asnaHly in ourvedi spadix i&clttdftd 

eat 9xmrt9&% appcmdages long and filifosm* 
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folMsnjaa tmeh vltli lxraiidi«d tmlM-fttvous ilioott* 

Spatha haa alesulari alongata and oonvolota liato* Abaenoi 

of naatffipa iJotKaan maXe and fatnaXe Inflovaaaaxaaaf ovules 

nuaarooa and liaailXar* 

I 

B0s»bs» caudo^ stout} laaiwa ovatOf long petio* 

lady f ^ t a ^ i apatlia shoptXy ecavoXttta at the haaei limb 

oirata • Xan««K>lat9, axpandady ffUamdf oareesafliitf tpoMx 

v&ty short t (Sense fXaooid* 

Bhiaomattta herbaoaooa he:p|>} leavaa haata^i 

dmtatej leaf Imina te haart«^aped» lobed* Often aeon In 

the vegetative i^aaa only. Spathea broutiiah. Spadlac longer 

than wpG^3^^ 

An ereot rhiaooatna herb] leavea are peltatei 

long petioled} flowering raref apathea petaloiAf pala«bro«n« 

icdi| yellovj oaudate * aooutainatet ereot| in>a4ix i^orter 

then ipathef cr̂ MSBĤ oĉ oured* 



1^ 

An ereet> rolwi8t» ooooeelotti graaef leevea are 

broad I«sioeeXat6| apilsaXeta in pairat am aeaslLe and one 

pedioelled* Feoalo spilss are axiUaryi enolosod in the 

^oath of tho leaf and aorroundad by braota* 

Tobera end aoeda of aH varieties ware grom in 
the e3cp«dBiKxta3L fieXda of Botany Department of irorth»Sa8tem 
Hill IMireraityi ShiUong* Morphological xseaaamienta «ere 
made from five plants of tuber eropa* Ten planta of eaeh 
varietiea of maiee tiere subjeeted f^ morpholegioal obaerva* 
tione* 

For stomatal studies i peels vere taken out by 
the mê iod esqployed by Hoy and Singh (1968) • The leaves 
were out into pieces and 3»pt in ether for an hour and then 
in sethanol t i l l t h ^ beeaoe colourless* They \4ere then 
transfevred to the solution of 1*6 gm araaaniam oxalate and 
0*4 gm of oxalie aeid in 100 ee of distilled watery and 
Isept in it for 84 }K>urs« The peels were separated after 
w«Raing and etsSsijag the solution and were mounted in 1*( 
aeeto*eanBine solution for study* storaatal index values 
have been maculated according to the foroola given by 
Heidner oad Hansfield (1960)» 

Ho* of storaata x 100 
stoBuxtal in^Bx Ho* of stomata * no* of epidermal oells 

file:///4ere


Moisture cosatcnt of the tubers vere detenolned 

on dr̂ r tMiight ttaeis* 

msasic STUDX 

For studying the somatic ohroaosaoes of ta!>e9P0U8 
plants roots v&pe oolleoted fraa. the plants grotm in pots. 
fhey vsre ttoroughly waited in vater vith a hrush in order 
to reoo^e the root oap before suhjeoting then into a satura^ 
ted solution of 0«002 H 8«hydroacyquinollne tor pre*treataent« 
The pre^treataent iias giimn for four bours» the first tvo 
hours at roos ten^rature (20 * ^^^ ^^ ^^ remaining tw 
hours in refrigerator (8 • iPc) • 

seeds of different varietlea of laaiae «ere cermi-
nated on a nolst filter paper la petridishes laept in an inoiv* 
hator at SS 1 ^0« The roots t̂ ero oolleoted froa the seeds 
gercilnated on the moist filter paper and the root eaps wsre 
rcsnoved isith the help of a brush and suhjeeted thoa to a 
saturated st^ution of elî ss^hroiiioass^halene for four hours 
at room temperature (20 • aPO ôr pre»treataent» 

f^tiqafi t The fixaticm proeedure vas oooDon for the tuber 
orops as veil as the maiss varieties* The |n««*treated roots 
Here thoroughly vashed in distilled water for fev minutes. 

Xo\' ^ ' 
•J) 
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Then thsy %«rs soaled in folds of a f i lter paper and fixed 

in ethyl aleohol t a<tiiitie aeid (li3) mixture vith fsrrie 

ehloride as mordaat and kept for 48 hours in the refrigera* 

tor* 

^tfilPllf? > After fixing the root tips for 4B hours i roots 

vere talsan oat trm the fixative and hydrolysed in H BCl 

for 20 ffiintttes at 60^0. The hydrolysed roots vere vasfaed 

in distilled vater and soaked in folds of a filter paper 

and then transferred to the stain* A small pertion of the 

root tip vas tskan on a slide^squa^ed in 1*0^ aosto^^roeini 

DB«feirtn4ng J Aoetic acid (45.0/^) was used to remove the 

over*staining of the cytoplaaa. 

MBIOTIC 8TUIJ2 

The intact tassels of xaaiee plants were taken 

out at the hooting stage and fixed in Camoy's fluids %Moh 

ooB^rises of ethj^ alcolK)! s cdiloroforrai aoetic add (6sdil) 

betveen 10 and 11*30 A. lu in the zoonths of June<^aly* 

Ferric ohloritto tms used as nordant, 

Aoeto* carmine (1»0̂ > vas used to stain the 

loelotio ohraoosoiies* 
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The ferti l ity of the pollen grains vas deter^ 

mined based on their stainability in aeeto»oanaine« 

Mlcrophotographs v^e taken froo the tooiporary 

preparations. Iletaphase diroaost^aes ifiere aeasured froo the 

photographic ^cilargSBients* 

The homologous diromoscMes MHQSPQ found on the 

basis of their length, positions of the constrietlanfl and 

ana ratio. The chromosoEies %roro categorised foUoving the 

noacnclature proposed by Levan g l SX» (1964) • 

M » laedlan point 

a B laeaion region 

Sm ^ subviaedisn 

Gt « aib-terainal 

Chrgapscsae tyi?ea • 

A « above 6»0 tx 

B « 4.5 to 6.0 n 

C « 3.0 to 4.5 ^ 

D « 1.6 to 3.0 ^ 
S •" apto 1.5 / I 
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The ftroaomoB types have been designated 

arbitrarily* T. F» ̂  value has been oaleulated as given by 

S^jslvara (1956), 

T.F,^ 
Total suBi of short asm length x 100 

Total sum of chrcsaosonQ laogth 

2NTEHVARIBTAL HXBHIDIZAf lOW 

li i tervarletal hybridization was carried out 

between the var ie t i e s of Yellow Shillcang (female) x SlkJdB 

Yellow (sale) and Slkidffi VMte (female) x Garo White (male) 

based on PoehJaan and BorthaJsur (1072) • Crosses could not 

carried out between a l l the var ie t i e s because of the ncm-

uniformity in flowering at higher a l t i tudes of Iteghalayat 

Shll long. The t a s s e l s of the aale plants were bagged with 

a paper ®avelope (15" x 6") in order to co l l ec t viable 

pollffii grains Just before the op®iing of the flowers* The 

anthesls has taken place between ll*aO to 12.0 A*M. at 

ShlHcHig conditions* The ears have ^aerged generally at 

fourth and f i f t h intemodal region within three to four 

days after the opening of tho male f lo^«rs. The t i p s of 

the ears were cut with the help cf a pair of sc lesors so as 

to bring forth milformity in the osoerging s i lks* The s i lk s 

ware bagged with a b u t t ^ paper envelope (8" x 6") before 

i t emerges out. The t i p s of tlie ear bags were cut with the 



l i ) 

halp of a pair of aoiasoFa in order to dust tha poJlea 

grains* As soon as the dusting vas overt the bags vere 

stigiiled esid eeore vas talaan to prevent the entrance of 

foreign poHen grains« The seeds vera oolleoted froo the 

orosses for further study* 

ES7IHATI0R OF TOTAXi PHOtEXS AND CABBCSQCmATE 

Tubers and eeeds of the same age were eoUeoted 

for eXeotroi^retio studies and detesctinatian of total 

protein snA carbohydrate contents* Frei^ sauries vere chopped 

and crushed in a pestle and mortar to v h i ^ an adequate 

aoount of acetone vas added* The supesnstsnt was discarded* 

This ims folloi«ed by mixing the crushed sasqple vith aa equsl 

amoimt of acetcme and ether eoid ultimately by ether alcme* 

Again the ^ipemateast vas discarded and the saocple %ras kept 

for drying. The dry poifdered sample vas used for the deter­

mination of protein following the method of Lowry Ht i3»* 

(19S1)* The stock solution A was oos^posed of 2*0 g sodium 

hydroaeidet 10,0 g sodium carbonate and 0«1 g sodium potassium 

tartarate per litre of distilled water* The solution B was 

prepared by dissolving 0*1 g of copper sulphate in 100 ml 

of distilled water* Solution C was made at the time of 

analysis by mixing 10 ml of solution A with 0«2 ml of aolu* 

tion B« The sample (0*5 mg) was mixed with 6 ml of solution 

C m& flaked well* This mixture was kspt for 16 minutes at 
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room 1»mpevcttire« Thisvas foUovod hy tho additloi of 

0t6 aX of f«oliii»phnioX i»«ig«at a ttl of fl93ia«|̂ MBioI x>o«g<«t 

-̂  2 Ba of aistiaiod vat»r) aid tl4.8 ndxttiv* vma fftiakKi mlX 

and faipt at room tafflp^atu^ra for SO ialimte8» Tha intonaity 

of tha eolour vaa oeasia^od In a fi^aotz^eoXoviaatar at a 

vavB length 7$0 mi* Bttina aansa allwaln vaa iiaad as 

ataodai^* 

For aarbob^ydrotai 0*6 sg of the 6aef powiarad 

aai^la vaa boilad %dth 6 igl of distiUad vatar* Cba BH of 

th is ioXttticn %ia8 uaad fop analysis aaoordlng to Antterana 

aatiiod ( ^ , Praatioal MoehaBiiat^y liy nsm^)» Tfm *mspU 

aolntion v&n mlaoad %dth 5 s i of f^ashly pifapaspad anthrona 

solation (Ign of aathztma raegaQt in 100 isl of 90^ atalpfaorio 

aeid was diaaolvad) • This laiaetara ima isept in a boiling 

watap^bath for 10 oinutaa. Harblaa itara uaad in ordar to 

prevent tha avaporation* Tha miactora vaa then taksn out 

of tha boilixig vati»^»bath9 ooolad aid sttaaorad tha optioal 

dansity in a apaotroooloriaetar at a wava^langth of 620 mi* 

(Huoosa naa aaed aa ataodard. 

SSiSCSBOFHQ̂ SSXS 

For aleetrophoratio analy^St c^iiUad f r a ^ 

tabar 9$msllma nara arushad vdth 0*2 H i^sphata buffior (pB 7) 

In a chiliad paatla and laortar* The solttticn vas oantrifogad 

for 60 aSnutaa at 10»000 rpei. The wipams^aEit ^ms uaad for 

aoalyaia. 
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The poXyafisryland^ gels (pB 8»9} mv^ prepared 
f^Hoidiig the formulatiQK given by Davis (1964)* Sac^ bati^ 
of eels Here lafefwred by sdalng one part of vtoek eolation 
A (eo^iosed of 48 B1 X H BOlf 36.6 g THIS| 0«S3 B1 TBKBDf 
made upto iOO al in distilled ifater) t tvo parts of stock 
solution C (eoiaposed of @B*0 g aeryXamids* 0*?a6 g Bsls-
aorylaaaidSy made upto 100 al in distilled \mt€t)f one part 
of distilled vater îd four parts of 1*4 g/Litxe saaemiim 
per sulfate (frtirtily prepared) solution* Tris^glyeins 

8 •4) iHiffMP vas used as an eleetrolyti* 

Protein staples mm miaDSd with freshly prepared 
40*0^ suerose solution and the mixture vas appliad to the 
oolism* araooph îol blue <0*1̂ } vas BdiS»A to the oethode 
(Camber to act as tra«lsing dye* The gels Kiere electroî bOfe»» 
sisea for 1*6 hours at S mA per tube in the remajnlng tlias* 
This allo>#d the traoldlng dye to reach the bottom of aaoh 
gel and resulted In the optimal resolution of bands. 

The gels lisre flsced in 10*0^ triohloroaoetie 
aeid for 30 aiinutes and stained in a laiactore of (Itl) seddo 
blaek(l«0^ in 7*0% aoetie aeid) and eoosiassie blue (l*QĴ  in 
7»0^ aeetie aeid) for one hotxp and destained by vaiMog v i ^ 
7*0^ aoetie aeid and stored in distilled water* 



Z'^ 

For the stsdnlQg of pe^oaddaiest hy^B^ogm. 

psroKldd (3t0^) WLS used as a substpate and beasldliie a3 
staizi* Benddind solutiem vas pst̂ psî ed by mixing 1 g bexudL« 
dine pofgdsBP in 9*0 al of aoetlc add at 48Pc and 36 aX of 
distilled vater* The hydrogeii peroodde and benzldind \mxm 

aix^ in the i?atio of Xtl and poured on the gels* The 
i8oi;^»9 of perosEidases appeared in blue coloured bands* 

The hands ttiere oategorised as dense | iaediis!i 
and light depending on the intensity of tho coloar end the 
gel patterns vera eoispaẑ d vlmoXlym 

Z^aogfmkB vere made for proteins and peroxi* 

dases* Hf valaes of protein and peroaddase hands nere oaleii-

lated esqploying the following equatieQ i 

Pltstanee tra*9elled by each band 
Rf » 

Distance travallod by the traelslng d̂ /e 

The s»sn Rf values from five replicates of eadi of the 
varietiei/straliis for proteins «id pereiacidases %»re tested 
by *t* test at Q.Ô  lefel* 
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mm t X » - jp ti>here x « niBatwr of band! 

n «* msnbar of obaowatlcns 

StandS!»d Deviation, S.D. « / ^ ^ * |^ * ^®^> 

X *• ntfiob^ of bands 

1 » asan mtmbar of bands 

•t'^toflt - (2h thiQ case of two aamplet) 

vhev«| 

X « Boai of sao^lo 1 

f « mean of sanq?le 2 

n^» slaa of the SJSĴ Oe 1 (Hf) 

V «^^ °^ * ^ ^P^^ 2 (Rf) 

S " pooled standard daviaticn 

• / s.^Cn.1) • a / (ng-1) 

S, « standaard dsviatlGn of 
'' saeipla 1 

SQ « stffi3da?d deviation of 
^ saasiiae S 

Teat e3c*lterlon i 

2f ( t ) V ^ -̂  Qg • 2 CX/2), thai ttoi saiqiOjes 

a. and 8 are said to be algnlfleantXy different at x 100^ Isvtl* 
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Tuberous h«pbst no«ering before leafsning* 

Leaws d»pidptitet segnents piiamtiseeti spathe varlooSf 

Xiafe eoBip«H3l.ate izifondibular oonvolute or op«k* Spadix 

esceerted or ineloded* XofXoreseeaoes eyXiAdrieali neuters 

absent* It i s a wild speeies ^laraeterised by bulbils 

home at the fork of the leanes* Ths petiole and peduncle 

are gresn streaksd vith green and blaelE* Leaflets are 

obovate or lanceolate (Fig* 1)* 

Sooatie oounts i^ved % "* 26 ehrocBosGnes (Fig* 2>* 

Different idiromosoae ntsabers have been reported earlier in 

the ease of | ^ bulbifer* Aooording to Chandler (1948) the 

ehromosoiae number i s % <" d6| vtMreesy Rwnaehandran (1977) 

reported ^ « 39, Chrcaosoiae length varied from 3*17 to 

6«86 A and the total ehrtntatin length vas 129.66 ^ « seeon-

dary oonstrieticai vas observed in the I2th dtaaiwosam pair 

(Rooadiandrani 1977)* H6%ievdr, no suoh oonstrietlon was 

found in the present study. The details of the karyotype 

analysis are recorded in Table 1 and the chroisosoae pairs 

have been represented in the idiograa (Fig* 3)* Elevm pairs 

are median mi& tt» remaining two pairs are sub-median with 

respect to the position of the primary eonstriction* 



Figs 1.6. ^0rStl9Qli'll\^ JMiMISX ^'^A j jrip? ?1^. cons. uA:tii(Lnam 

1-̂  p i n t of rnQvAv^-^hr -Iw. uiliiil&L 
2.^omi,ic Ch offi.>so!B ? (2n = 26) ol > .bilbiftrCX ri3i4.) 

3-A. I,, -t .̂  oi ii.kiAjgiiigi: 

5-: ooftic chrora^sorac.-- (2ri s 2 3) oi ^ . c .P,§-:r>fiUiinu.lt 
( X 215+ ) 

e-K'T^o':, V of .-.cor>5an.-alcnu';. 
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Flg£ 7-12. fi?BafeftR.t^'A^ grSJĴ aig and > tfttdn^rs coloeegloidCB 

7 ^ pltnt of ôn? tsnthos .̂ rn̂ Vtfg 

8«SoBatlc chromocomc8(2n ^ 30) of ^.prnata (X cl8*»') 

^^aryofcype of G.orny^lag 

10-A plant of g ̂ gpdOf r S.9l9C^» ĵl>4dtI 

1t-€omiUc chr:aiosc« B (2n = 28) of ^.col '^asloldes 
(X ilS'f) 

12-iUiryotip« of £.»g?l?C^gt;ldgt 



\ 

8 

llllitilHtitto 
t i l l t i t i t t *><« 

'̂ i 

II (f {> 
12 

o 



25 

(%iFen»» ChroBM* ]ta«ltian of oon*- Am Length of tha Total. 
•one «cne trlatlon ratio caq?<«ent aaao leogtll 
pair* t{fp9 niatazy ISooondazy in y. in u 

a » m 
I » • 
4 • » 
i t s 
# i • 
f • » 
i • « 
f i • 

m • s 
u • «i 
u i n 
H i s 

ua9 

1.23 

X.54 

1«4^ 

X*3d 

1*50 

1*M 

x.^ 
X.<0 

1.17 

2. $3 

1.75 

1.57 

2.99 

2.62 

2«^ 

2.2? 

2.29 

2,U 

s.n 
u% 
1*76 

1.5d 

1.06 

1.A1 

1.23 

3.a7 

3.17 

3.52 

3.34 

3.17 

3.17 

2.99 

2.82 

2*82 

2.64 

2.99 

2.U 

1.94 

WWPw 

5.99 

5.81 

5.43 

5.46 

5«SB 

5*10 

4.76 

4.58 

4.22 

4.05 

3.«7 

3.17 

T. F. ^ - 41.32 

Total ofaroaotln l^aigth « 129*56 & 

KaiTOtypo focoula - l U a) -f dCi a} -̂  2(C m) •*- 2(jS di}* 
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( % - a 8 ) 

daraMN Chrono- |*Qtltlan of oona* Aim Ungbh of ooogpe* 
mm mm trletdon rafclo oanfc axoe in n 
pain t̂ sT̂  FrtwirJ '••-—I-^IT / 

d 

u 
n 
14 n 

Total 
XoQgtll 
in tt 

UJ3 

hO 

2a 

1 .U 

2*0 

1.80 

1«H 

1 « ^ 

1.40 

i«a} 

1.75 

1.0 

x^as 
3U0 

i«a 

1.4I 

<M0 

X.23 

0.38 

0#!5$ 

1.05 

0*68 

0*88 

0.88 

0.70 

0*88 

0.7D 

0.79 

1 * ^ 

1.41 

X.94 

x*/a. 
1«76 

1.58 

1.41 

1.41 

l . « 

1.06 

1.23 

0.88 

0.88 

0*7D 

2.99 

2.62 

2.82 

2.64 

2 ^ 

2.46 

2.46 

2.29 

2 .U 

X.94 

un 
1.76 

1.58 

1.4D 

T. F. ^ - a .64 

Tot«l ohrOBofcin leiogtli * 63.68 a 

Swyot̂ rpo fonuXa - 2(0 K) 4- 7(cm} -i- 40> 3a) 4 IC& M). 
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TaMa 3 : ahrcoosonss of Gopanbanbhos omatut. 

( % « J 0 ) 

Foaltion of Arsia Lon̂ ĥ of tho ooiqiXH Total 
ratio nsBt ams in yu laogtli 

jpair* type Pn<A.|SoG^n. In iu 

I A II 

• • » 

S • IK 

h • at ai 

I i a t e 

4 « » 

f • « 

$ $ m 

f . i a 

H i s 

I& i K 

I t » a 

SI » te 

H i s 

9 » te 

T. F. )C - 40.91 

Total ohromatln Ungjtli • 106.16 Ai 

E«Sr«tgrpo fonuU • 1(A H) -t- 3L0 a) •*- 3(0 a) -*̂  1(C aa) -f 

1(0 a an) -f 1(C at aa) *»- 1(D M) 4 4(0 a) •*-

2(0 a i ) . 

l«t 
1MI|$ 

2.1} 

f^ 
1.30 

1.33 

1.11 

1.25 

1.43 

U23 

U^ 

1.U 

ts 
U6 

2^ 

3.52 

2.14 

1.41 

1.06 

1.76 

1.58 

I.5d 

1.41 

1*23 

1.41 

1.41 

1.23 

0*68 

0.68 

0.78 

3.52 

2.64 

2.99 

1.76 4 1.41 

1.94 + 0.35 

2.U 

1.76 

1.76 

1.76 

1.58 

1.41 

1.41 

1.58 

1.41 

l . / i l 

7.04 

4.78 

4.40 

4.:^ 

4.05 

3.69 

3.34 

3.17 

2.99 

2.99 

2.82 

2.64 

2M 

2,29 

2.19 



2a 

2r 
poira 

% 

t 
$ 

4 
i 
4 
f 
• 

f 
m 
m 
u 
m 
u 

( % - « ) 

Chz«B0» FoBltioa of 4 ̂ 

tgrpo Prlau 2 SoeoedU 

4 II 

A m 

A » 

i M 

i » 

• tt 

i ft 

• « 

• 'm 
t n 
• » 

• m 

• ft 

t ft 

?• r, ji • A3.J^ 

\ 

' 

Total ohixnoUa length -

Zax^yyo fetnuXa • 

4nB 
x^io 

1«0 

1.53 

1,22 

l«e 

X.4) 

1.06 

1.46 

1*06 

1*^ 

2.5 

1.6 

1.27 

1.67 

i«a> 

151.32 a 

ICA M) 4̂  2(A m) 

Longtb of ooopo* 
nant axtui in ix 

3*34 

2*64 

a.9> 

2̂ 99 

2.46 

2.02 

2.29 

2«d4 

2,29 

i.a 
1*76 

1.94 

1*58 

1.76 

•1^1010 

3.34 

4.04 

3«34 

2.99 

3.52 

2.99 

3.34 

2.82 

2.82 

3.52 

2.82 

2.46 

2.64 

2.21 

•«• 6(Bm) 

Total 
Xaogth 
in xk 

6.68 

6.68 

6.33 

5.9i 

5.98 

5.81 

5.0 
5.46 

5.n 
4.93 

4.58 

4.40 

4.22 

3.87 

•f lOB a&) 4-
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ISOaJL * Kaiyotyplo data oi imO^bSSigiiSSp (SrtiffW"* OtBtAmAhm 

and Steodricya^ 

^peeiM Hango of ohro* ifMfi XoogUi Hettlo of tbt Total T»F* 
aoaoBio Imgtli of ohrcno* Xonî dot and oo^pli- J( 
in MX wmm in n sh&rtost oliro- aant laag-

/ / aMBMiik i n » t h I c 11 

Ss, l!?Mlls: 
A« oonaaixî dmai 

Oy ofi^im, 

S« colooaaiold»s 

3.17 • 6.86 

1.40 - 2.99 

2«19 • 7.04 

3.87 « 6.68 

JU02 

2,ao 

4*62 

5.28 

2«X6 

1.64 

3,21 

1.73 

129.56 

63.68 

106.16 

151.32 

4L.32 

a .64 

40.94 

43.26 
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Arlsaema ^T^gmgnlniBn Sdiott* 

Tuberous herbs, l ea f le t s whorled, spathe deci­

duous, tube convolute, limb often acuminate or ta i led 

usually incurved. Spadix Included or exoertod. I t I s a 

vrild species comaonly found In the shady places in tlie 

fo res t s . Leaves are borne at the t i p of the long pet iole t 

and i t possesses character is t ic filiform t i p s (Fig. 4 ) . 

The somatic chrcxaosone nunbor was found to be 

twentyeight (Fig. 6 ) . This i s the f i r s t report of somatic 

number in the species. The chromosome length ranges fron 

1.40 to 2.99 yu» The to t a l chromatin length i s 63*68 ja. 

Secondary constrictions are absent* The detailed chroooaoni 

measuremants aro summarised in Table 2 , and the cbjomosome 

pairs have beeaci reprostmted in the Idlogram (Fig. 6 ) . Ten 

pairs are median and the rcraalning four pairs are sub» 

median with respect to the position of the centromere. 

Oonatanthus omatus Sehott* 

I t 18 a herb groi^rtng wild. Leaves are lanooo-

l a td , a fine coppery purple colour I s visible between ths 

green nerves and broad green margin (Fig. 7 ) . Absence of 

neuters between the male and female inflorescence* 
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The somatic chromososie number vas found to be 

^ a 30 <Flg« 8) . The somatic count was made for the f i rs t 

t ine . The chrcKQosone length ranged from 2.19 to 7.04 JU. 

The total chromatin length was 106.00 ii» Secondary con«-

trlctinaaa pro present on tha fourth and fifth chronocomea 

of t l ^ complement. Tiio dete&ls of the karyotype analysis 

i s given in tho Table 3 and tho chrcsnosocje pairs have been 

reproaented in the idiocraa (Fig. 9 ) . BlevQn pairs are 

mediani three sub'»median aod remaining one i s sub-torialnal 

vith respect to the position of the centrctaero. 

^tf^iittiiil ffiilnfmrrlnlflfirt Hook, f • 

I t i s a I'dld species ^dth a rhlsorao at the base. 

toavGS ai'G peltate, broadly ovate and acute at the apex 

(Fig. ID), light &reen above and glauous beneath. Petioles 

are green. 

Root t ips cells shoisied 28 chronosones (Fig. 11). 

Somatic count was made for the f i r s t time. The length of 

the chronosooe varies from 3.87 to 6.68 »• Secondary ccaas-

tr lct lcns are abcont. The dotails of the karyotype analysis 

are sivon in tho Table 4 . The chramosotje pairs have been 

roprosontod in tho idlogram (Fig. 12)• The tota l chrcsaatln 

length i s 151.32 A* Thirteen pairs are modian and the 
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reaalning caie i s suh-iaedlan %d.th respect to the position 

of the prlEiary constr ict ion. 

a sari t t i fol ium L. OchO'4t* • Plain Variety. 

I t i s cultivated in p la ins . Leaves are smaller, 

has ta te , leaf •lamina i s heart-shapedCFlg. 13) . Tubers are 

•D&Uer in s i^e . Sprouts absent (Fig. 14) . Det&ilad 

morphological raeasuretasnts are recorded in Table 6 and the 

Vtonata i s represented in Pig. I S . The average height and 

yield of the plants are coaparatively lower than that of 

the h i l l variety. 

Hoot t i p col ls shoijed 2^ * 26 (Fig. 16) . Chro-

wosaae counts agree ndth the ea r l i e r reports of Jos and 

Magoon (1970), llarchant (1971), Magoon g l al» (1971) • The 

sis© of the chroinosoGiQs varlos frcan 1.23 to 3-S6 ii» The 

t o t a l chromatin length i s 60.18 >u. Secondary constrictions 

are absent. The noasurenents of the chroaDsocios are sunaaa* 

r ised in Table 7 and the chroQosoae pairs have been represent­

ed in the idiogram (Fig. 17). Ten pairs are aedian and the 

reaalning three pairs are sub-iaedian with respect to tho 

position of the primary constr ict ian. I t has a protein 

value 5.1 mg/g dry ^rt. and the nuniber of protein and iso-

peroxidase bands are 7 and S respectively. 



f i g s - 13-17 jf ntbOlftflft §Ui%%it?2.im var.plam, 

13-A plant of i-IMiitliXaJiilB var.olaln - _ "̂  -*'' 

1lf-Tub«is of l.SJiMSJdLMm ver. Plain 

15-£toBiata of X.sa,: itt ifol l . ia var.plain 

16-60Bif.tic chroBosom^s (2n « 26) j f X^saK.ttifjlijjp 
( X 2l3»f) 

17-Kfryotype of JL>lfig|,ttUoU«i v^r.plain 

-̂ j> 
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Fig«23 Electrophorctlc banding pattern of protin of 

thtt tvo vBTi9tien of XiP*̂ hffliffif 

Fig.2^ Electrophoretlc pattern of peroxidase of tbt 

tvo V rletiec of Xejith: 
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Xanthoaoma 3af,X%%XfQUm I - Schott. • HIU Variety 

I t I s cultivated as a tuber crop in tho higher 

a l t i tudes of !4eghalaya. Leaves are bigger In s iae , hastate 

end leaf lamina i s heart-shaped (Fig. IB). Tubers are 

bigger in s iao. Sprouts present throughout tho tubers 

(Fig, 19). Tt^ avorago height of the plants and yield/plant 

•Ml higher than that of the plain variety and the stonata 

i s represffiited in Fig. 20. 

Somatic counts showed ^ = 26 (Fig. 21) which 

confirm the ea r l i e r reports of Jos and I'lagoon (1970), 

Marchant (1971), Magoon t t ;3l* (1971) • The length of the 

chramosaoes ranges from 1.84 to 3.87 A^ The t o t a l chromatin 

length i s 79.36 M» Oocondary constriction i s prosont on 

the fourth chraaocomo of tho coaaplenent. The detailed 

analysis of th© sooatic chrcxnosomes are sunmariaed in Table 8 

and tho idiograa i s presented in the Fig. 22. Six pairs 

are median, five pairs are sub-niedian and the reoaining two 

pairs are sub-torciinal xdth respect to the position of the 

centrcciere. The t o t a l protein content i s 8.4 sg/g dry vt# 

and th© nunber of protein and looporoxidase bands are 12 

and 7 (Figs. 23 & 24) respectivoly. 
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Tabla 7 t &acaBioecm» of Xĝ  saidttlfoUjy var. Plain* 

CtoODO* 
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81 
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Am 
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1*52 
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3*1T 
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2.82 

2«70 

M l 9 | ^ y 

8 4 4 

StU 
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xm 
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1*)8 

T. F, ^ - 40.77 
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ChroMO* (ftroM)* Position of Am Langtb of tbs Total 
MBo MMO oormtrlotion,, ̂  ratio eanpenant aiMi l̂ wgfeb 
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1(0 SIB) -f 2(D St) . 

A. 



32 

T^t^ 9 • Kie^^yidc data an two variotioi of 
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29- Tubers of the strain 1 of laro 

30- Plants of the Ftrain 1 of Taro 

31-t«aft t ie cbrcmo»oms (2a s H>2J of the s trata 1 
( X 213^-) 

32-Karyot pe of tbe strain 1 
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I t l 8 a herb, cultivated mainly for i t s starchy 

oorms both in h i l l s and pla ins . Leaves are pe l t a t e . 

Absence of heart-shaped leaf lamina. Colocasia s t ra ins 

are ca tegor i^d cm the basis of siae and shape of tubers 

and level of ploidy. Detailed morphological observations 

on a l l the s t rains are summarised in Tables 10 and 11 . 

The stomata of both diploids and t r lp lo ids are represented 

in Figs* 25 & 26. The average yield/plant i s higher in 

t r ip lo ids than that in the diploids (Figs. 27 & 28). The 

diploids are morphologically Inferior to t r lp lo ids and 

a l l the s trains aro diverged fron each othor morphologically. 

The root t i p col ls of tho s t ra ins 12, 13, 14 and 

16 had ^-2B (Figs. 75, 79, 83 & 86) and a l l the remain^ 

Ing s t ra ins shoxjod ^ = 42 (Figs. 31 , 36, 39, 43 , 47, 51 , 

65, 59, 63, 67 & 71) chromosomes. These counts agree x/lth 

tho ea r l i e r reports of Haeda (1932), Sharma and Das (1964), 

Moobarjea (1966), Shama and sarcar (1963), Yen and V-Tieelep 

(1968), Jos and Magoon (1970), Pluclffiett fit ai« (1970), 

Marchont (1971), Magoon g i s i . (1971), Kawhara (1978), 

Ramachandran (1978), Sttbramanian (1979). The overage length 

of tho chromosoEiGE varied in a l l s t ra ins (Table 27). Second­

ary ams t r i c t ion i s absent in the ^iiell ocaitracted metaphasa. 
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Therefore, i t I s not considered as a amsls tent feature 

In the karyotypes of Saro. Ghoma and Das (1954)i ttooliier-

jea (1955) observed secondary ccaaatrlctlons and s a t e l l i t e s 

In the QlUed spocies, ffQl<?Qa8la anUqvwgaB^ The t o t a l 

protelni carbohydrate and number of protein bands of a l l 

the s t ra ins are sumnarlsed In Table 28. The eloctrophorotlc 

banding pattern for proteins are represented in the Zynoeraas 

(Fig. 88) . The maxlmsB number of protein bands was 12 in 

Strain 1 ( t r lp lo id ) , t^hereas the nlnlnum of 7 was discovered 

in Gtraln 15 (diploid & wild)• The Rf values of the charac* 

t e r l s t l c baids of the diploid s t ra ins ranged frcsn. 0,32 to 

0.38 but in the t r lp lo lds the range was 0.66 to 0.70. Hlsto-

grecis were made to ccnpare t o t a l protoin and carbohydrate 

©f a l l the s t ra ins (Figs. 89 & 90). The character is t ic 

features of each strain are described as follows i 

Strain 1 (̂ ft « ax « 42) ' ' " \ 
V 

Tubers are smaU, cylindrical , broad at the 

base. Absence of ring likB structures on tho tubers (Flg.28). 

Petioles and veins are pale green in colour. leHowlsh mark 

present on the leaves (Fig. 30). ntolon i s absent. 

The ohroaosom© length ranges from 1.80 to 3.63 A» 

The t o t a l chroaatin length i s 117.00 ^* The detailed meaour-

Lts of the K^oatio du^osoog^iies are susKaarised in Table 12* 
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The dirocnsOTWa have been arrmiged In a set of th3?«e and 

are represented in the idiogram (Fig, 32)* Thirteen sets 

are aedian and the remaining 000 set i s sub-nediOTi with 

respect to the position of the primary coeistrictlon* 

I t has a ^ t a l protoln ctwitent value of 

11,0 mg/g dry wt. and the value of carbohydrate ccmtent i s 

17*76 lag/g dry vt« 

§££i4XL2 ( ^ = ax = 42) 

Tubers are s l ight ly bigger than that of tho 

Strain 1, not cyl indrical , broad at the base. Secondary 

iMtts are produced at the base. Hings are very conspicuous 

at the base (Fig, 33)» Petioles and veins are pale yellow 

In colour. Stolons are absent* Yellovlito nark la prosent 

on the leaves (Fig. 34)» 

Tho diroiaosor^ length varies fron 2«29 to 4.11 >»• 

The to t a l chromatin length i s 133.60 A* The detailed 

Bea^arements of the sooatic chranosc^ses are sumnarised in 

Table 13 and the diranosames have been reprosented in th© 

idlogram (Fig. 36) . Nine sets are median, three sets are 

sub-nedian and the remaining t\K> sets are aib-termiiial ^dth 

respect to the position of the prinary constrict ion. 
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The protein and carbohydrate values are 10#2 

m l SI.36 Ejg/g dry ̂ . respectively* 

Strain 3 (^ « ax = 42) 

Tubers are small, globose in shape* Rings are 

promincait ot the apical part of the tubers* v^econdary oorma 

are produced at the base (Fig. 37). Petioles are lonsi 

purplish at the base* bellow nark i s present on the leaves* 

Stolons are absent (Fig. 38)* 

The slae of the ohronosomes varies from 2*05 to 

4,17 Mm The t o t a l chrcsaatin length i s 131.70 M< The 

aeemjpooients of the scraatic chronosomos are soimiiarised In 

the Table 14 and the chroraoscsaQs havo boen roprosented in 

th© idlogram (Fig. 40) . Hino sets are median, three sub-

ajodlan and the rcaaaining tido are sub-tenainal uith rospect 

to the position of the contrcaaere* 

The protein content i s 8.6 mg/g dry v t . , vjhereas 

the carbohydrate value i s 17.52 ag/g dry %rt» 

Gtrcdn 4 ( ^ = 3x = 42) " 

Tubers are round, rings are prcMnlnent at the 

apox ̂ ere sprouting talass plaoe* Scales are present <m the 

newly produced secondary oorms (Fig* 41)* Veins and petioles 
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are pale-gren in colour , Yellov-ish mark I s present on 

the leaves , Etolons are absent (Flg,'+2) 

The s i ze of the chromosome varies traai 1.70 to 

3.70 Ji . The t o t a l chromatin length i s 115.65 i i . The 

measurements of the sanat lc chrcmosomes are given in the 

Table 15 and idiograra i s presented in Plg.Mf, Ninefeets 

are median and remaining five se t s are sahnnedian v i t h ^ 

respec t to the pos i t ion of the centr"aaere. The prote in 

value i s 8,'f and carbobydrate i s 1̂ •,̂ Jf mg/g vt, r e spec t ­

i v e l y , 

g train ? (sm = 3x = »f2) 

Tubers are oval in sh8|>e, Rin^s are prominent 

a t the base. Secondary cormF are produced towards the bafl* 

(Fig.^-5.) Pet ioles are long, purpl i sh a t the base, 

Yellov mark i s present on the l eaves . Stolons are absent 

(Fig.»f6), 

The chromosome length ranges frcxn 1,9if to 3.75 l» • 

The t o t a l chromatin length I P 1 2 2 . ^ U , The de ta i led karyotype 

analysis i s given in the Table 16 and the chrcKnosome pa i rs have 

been represented in the idlogram (F ig . ^8 ) , The number of 

•edlan chromosomes ere ten , three are submedian and remaining 

one s e t i s subterminal v i t h respec t to the pos i t ion of th« 
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oentr<sner©. The protein and carbohydrate contents are 

10»4 and IS,22 mg/g dry wt. respectively* 

Îfffitii § (sa =" ax » 42) 

Tubers are round, rines are prominent at the 

apGx. Secondary oorms are produced at the base (Pig. ^)« 

Petioles and veins are palo-greoi in colour and yellow 

mark is present on tho loaves. '?tolons are absent (Fig* 60)* 

The chroaosome length ranges from 1.99 to 3*87 )i 

and the total chromatin length Is 126.67 J2. The measure­

ments of the chronososes are summarised in the Table 17 and 

the idlogram is presented In tho Fig* 52. Eight seta are 

median and the remaininG six sets are snb-nedian with 

respect to the position of the controaaere. The carbohydrate 

and protein content is 22.CB and 8.0 ng/g dry ̂ . rospocti* 

voly* 

Strain 7 (^ = 3s = 42 ) 

Tubers are big with tapering ends. Apical part 

is broad xv-hereas the base is narrow. Rings are present on 

the tubers except In the bast* Coloored pigments are present 

on the tubers. Sectmdary corns are pro(^ced at the base 

(Fig* 53). Petioles and veins are purplish. Loaves are 
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dark coloured. Yellotd-sh sark i s absent on the leaves 

(Fig. 54)* Stolons are absent* 

The size of the chromosome ranges frcxa 2.06 to 

4.40 ja . The t o t a l chranatln length i s 137.43 jx* Tho 

detailed analysis of the dircxnosomes are sumaarised in 

Table 18 and the diromosomes have be®a represented in the 

Idlogram (Fig. 66) . Protein amtent and carbohydrate 

content i s 6.2 and 36*0 og/g dry v t . respectively. 

Eleven sots are ciedian and the regaining three 

sets are sub-nssdian with respect to the position of the 

centromere. 

Strain 8 ( ^ = 3x = 42) 

Tubers ar© bigger in siae -̂ d-th tapering ends, 

elongated and cylindrical but broad at tho base. Rings 

are pronlnent at the apex. Secondary corrag are produced 

at the base (Fig. 67). Long petioles and veins are pal©** 

green in colour. Yellotdsh mark is procdnent on the 

leaves. Stolons are absent (Fig. 68)• 

The siae of tho chronosoiae varies froa 1.76 to 

3.69 ja. The total chromatin length is 113.46 A * The 

noasurononts of tho chrcanosocies are sunnarised in Table 19 

end the idiogrsEi is pres«ited in the Fig. 60. Ten sets of 
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chr(»ios<Hao8 are modlsm and th© remaining four are sub-

atMUoQ with respect to the position of primary constric­

t i on . The protein ond carbohydrate content i s 11.4 and 

26.4 mg/g dry wt. respoctivoly, 
i 

^trfiln 9 ( ^ = 3x = 42) ^ 

Tubers are very big compared to a l l other 

s t ra ins studied. They are in aggregate form* Rings are 

prominent. Coloured pignonto are absent (Fig, 61) . 

Petioles and veins are pale-green In colour. Yellowish 

mark i s present cai the leaves (Fig* 62)* Stolons are 

abseait* 

The shortest chromosome has the length of 

1#76 yU> trtiereas the longest one has 3.06 A* The t o t a l 

chromatin length i s 98*70 M« The detailed karyotype analy-

s i s i s givon In the Table 20 and the chromosomes are repre­

sented in the idiogrma (Fig, 64)• T\ielve sets of chromoso-

»es are median and the remaining two sets are sub-median 

id th respect to the position of primary constrict ion. The 

protein and carbohydrate content i s 6.2 and 14.4 mg/g dry 

% ,̂ respectively. 
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Qtraln IQ ( ^ = ax = 42) 

Tubers ap© ci'llndrlcal, elongatod x-dth a 

tapQring end. Scales mid rings are present. Secondary 

oonns ar© produced at the base (Fig. 65); Colourod 

pignents absent} Lcmg groenish petiolos. 'iellou mark is 

absent on the loaves* Stolons are produced at the base 

(Pig. ^ ) . 

The size of the chrcxaosoaes vary frcaa 1.82 to 

3.8V >a. The total chrociatin length i s 119.6 yU. The 

ohromos<M2ie pairs have been ropresonted in the idlogram 

(Fig. 68). The msasopoaents of the chromosones are summa­

rised in the Table 21. Seven sets are medirm, Six sub-

median and the remaining fci-sa are sub-terminal \dth respect 

to the positi(^ of the centranere. The protein and capbo-

hydpate values apo 9,0 and 16.8 mg/g <^y "wt. rospoctively. 

« 

Strafe U ( ^ = 3x = 42) 

- Tubers are small, cylindrical \d.th blunt ends. 

Rings are absent. Secondary corms are produced at the 

•p«E (Fig. 69). Coloured pigmisits are absent. Petioles 

ond veins are purple in colour* Xellow mark is absent on 

the leaves* Stolons are absent (Fig. 70)* 
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The s i a© of the chpoiaosac^e ranges fro© 1«94 

to 3»a7 fiL* The t o t a l chromatin content I s 122.46 i i . The 

detailed karyotype analysis I s given In Table 22 and the 

chr^aosomes have been represented In the Idlogran (Flg# 72) • 

Tvilve sets are laadian and the ranalnlng tvw are Gub«n©dlan« 

The protein content i s O.S mg/g dry wt. ^^oreas the carbo» 

hydrate value i s 28»8 ng/g dry wt. 

Strain 12 (2a = 2x = 28) 
t 

Tubers ^dth tapering endst broad middle portion* 

Secondary oorms are produced mainly In the centre . Rlngi 

are very prominent (Fig. 73). Petioles and veins are l ight 

purple. Yellovish mark i s absent, but purple mark i s 

pres«it on tho leaves. Stolons are ab^n t (Fig. 74)• 

?h© length of the chromosocies varies frcxa 2«S4 

to 4.34 ju. The t o t a l chromatin length i s 98.97 vu. The 

rioaiKirQoonts of the ohrosaoscsaQs are sumnarlsed in Table 23> 

and the Idiograo i s pres^itad in the Fig. 75. -Tan pairs 

are median and the remaining fbutu aro sub-nedian ^I th 

respect to the position of the primary constrifttlon. The 

protein oontont i s 4.8 ag/g dry vit* wliereas tho carbohydrate 

valu« i s 22.0 mg/g dry %rt:« 



50 

S1?y^ IQ (^i = 2x « S8) 

Tubers are snail* Rings and secondary corms 

are ab âwt{Ftg ?j)>Purpllsh nark i s present on the leaves* 

Coloured plgnonts snd stolons are absent (Fig, 78)• 

The length of tho chroaosoraes vafles from 1.93 

to 3*98 A* The total clirOTatlja longth la 86*40 >i. The 

chroaosooie pairs have been represented In the Idlogram 

(Fig. 80). The neasareaeaits of the chroraosoaes are record­

ed In Table 24. Ten pairs are oedlan and the roaalnlng 

four pairs are sub-median ^ t h rei^cct to the position of 

the coatraQore. Tho protein mi6 carbohydrate values are 

8.6 end 21.12 rag/g dry v t . respectively* 

't^yftte )A ( ^ = 2x = 2S) 

Tubors are small, elongated with blunt apex and 

narrow base. Rings are absent* Small secondary corns are 

produced on the tubers (Fig. 81)* Coloured pigments ap« 

absent. Petioles end veins are palo-grecn in colour. 

Characteristic marks absent on the loaves. Stolons are 

absent (Fig. 32), 

The chrooosooe length ranges from 2*24 to 3.88 Ji* 

The total chrcxaatln length i s 34.40 JA* The chromosome 

pairs are reprosonfced In the Idlograan (Fig. 84)* The details 
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Of karyotype analysis i s given in the Table 25. The 

mmber of median chromosonos are 12 and the remaining two 

are sub-median vdth respect to the position of ths centro­

mere. The proteinkid carbohydrate values are 4.2 and 

17,76 mg/g dry v;t. respectively. 

^ t r a j ^ X§ (ga « 2x = 28) 

I t I s gro'wlng as ^rtld In the forests of Megha-

laya. Characteristic tubers are absent ijhereas the root 

system i s ^ 1 1 developed. Coloured pigments are absent. 

Petioles and veins are l ight green. Leaves are saal l with 

an yello^d.8h mld-rlb. Absence of ye l l o^sh mark on the 

leaves. Stolcms are present (Fig. 85) . 

The chromosone size ranges from 2.06 to 3.98 iU. 

The t o t a l chromatin length I s 86.23 ^ « The measurements 

of the somatic chronosones arc suimnarlsed In Table 26 and 

the chromosone pairs have been represented In the idlograa 

(Fig. 87) . nine pairs are iiaedlan and the remaining five 

pairs are sub-median v l th respect to the position of the 

primary constriction* ^ 

I t h«s the lowest protein and carbohydrate (4«2 

and 12.6 mg/g dry wt. rospectiveljj values among a l l the 

s t ra ins studied* 
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pti^ pi t Qll'MWUiiui of dbrsaln 1 of Taro. 

Chpo"* OtoPo- Petition of Am tor^^h of »mipo» Total lensth 
•PtOM aoMM eoogtrtbotion ratio naot aanm i a 12 in n 
pairs <grp» m n * iCGoctiid. ' ' 

9 m 1*1 1*76 I«87 3*63 

f • 1«:J4 1 » 5 2 2 X 5 3.57 

« II l . e 1*6C 1.CS 3*36 

t « 1*;5 1*2C l .S^ 3*22 

e m 1.26 1*3C I.74 3*12 

• m 1.6 1.X2 laGO 2.92 

• m X.&4 X.AI 1.AS 2*89 

» K 1 ^ 1 ^ Ua 2.9Z 

» ft 1.27 l«3iS 1»50 2,6S 

l i » te 2.S 0«7£^ 1«74 2*52 

tt » « 1«S 1*06 1«S8 2.A4 

I t • a 1«I6 0*9C 1 . U 2.10 

H • a 1*51 0*70 1.18 1.96 

14 B m UU 0*53 1*22 l . a o 

T, P. "J • 45»a3 

fa ta l ehroB^in l^n^h - 117»04 JA 

Ktf7e*9p» foRuXa « 1(C K) •(- 5(C a) -f 10> ^0 -t̂  60) B ) •«-1(0 ai)« 



sa 

fAHa 13 X OfarawMMt «r Strain 2 of Taro* 

(Sro* Chro- PoBlttim at Am Usigth of th» Total length 
aMMDe soeccto eoaMtrletlapa r^lo eeapcnQnt. anw in n 
pairs typo Prla* jpecond* in » ' 

/" 

1 0 s 

i t x 
$ 9 m 
4 0 il 
$ 9 m 
# 0 ai 

t o m 

• 0 « 

f 0 ai 

ft 0 ft 

H o ft 

» » ft 

Kk B ft 

i*ao 
1*0 

1*2 

3«o 

!««» 

2.24 

1.25 

1.63 

2«20 

1.25 

1.19 

1-33 

2«02 

1«6 

1.76 

un 
1«76 

©•92 

1 ^ 

1.06 

1 ^ 

1.06 

0.70 

1.:^ 

i.;^ 

1.06 

0.d8 

0,88 

2.35 

l«9i 

2.06 

2*76 

2.U 

2.38 

1.76 

1.94 

2*28 

1*58 

i.a 
1.58 

1«58 

1,41 

4.ai 
3*96 

3.82 

3*68 

3.3« 

3«44 

3.17 

3.00 

2.98 

2.8X 

2.64 

2«64 

2.46 

2*29 

T. P* f - 39.28 

Total e troHi t in l o z ^ h • 333.64 ya 

Iftry<jtypo foraola - 1(C K) + 4 ( 0 o ) + 2(Q am) + 1 ( 0 a t ) + 

4(0 tt) -̂^ 2(0 as). 
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yaMLd y* t CfareetoMnsa of Stsraia 3 of Taro* 

( ^ K 3x « 42 ) 

I908QI9O 
S»wS 

PoaitiaD of 

Prlc« I Ccccnd, 

Am 
ratio 

1JI^H0^ of ths 

In iu 

ToUL 
laagUi 
i n Jti 

1 0 » 

a e » 
0 a 

9 m 

0 n 

Q m 

9 m 

9 m 
9 m 

10 9 l i 

U 9 • 

U 9 m 

U 9 fti 

U 9 m 

1.36 

1.31 

3»75 

la^ 
1»0 

1.93 

1.12 

3.01 

1.20 

1.8f 

1.49 

1.40 

1.63 

l«Of 

1.76 

1.76 

0.94 

1.69 

1.76 

1.16 

1.96 

0.76 

1.32 

0.94 

1.06 

1.06 

0,«7 

0.99 

2«a 
2,22 

2.82 

1*96 

1.76 

2.24 

1.76 

2*29 

1.53 

1.76 

U5B 

1.42 

1.42 

1.06 

4.17 
3.90 

3.76 

3»64 

3.52 

3»lfi 

Mt 
3.05 

2.90 

2.79 

2.64 

2.4S 

2.29 

2.05 

?• F. ^ • 40.00 

Totol Gfaraoatin IcogtU •» 131.70 n 

KaiyotTpa fonmila • 1(0 H) -t- 3(C s) -»- 1(C Sta) -i-1(0 St) -f-

5(£> B) -̂  2(2} a») 4-1(3 St) . 
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yabl» 15 t QiraaoMBM of Strain 4 oS faro. 

(3hP0» Chro» Po«itian of Am L«gth of the Total 
eoiMtrlctiowg ratio oenpoattidli ansa l@ogUi 

tgp© Pria. i WJEWI* in ii in ii 

% 

a 

s 
4 

$ 

6 

7 

d 

9 

JO 

n 
aa 

13 

U 

c 

e 
0 

0 

0 

s 

0 

D 

0 

0 

D 

D 

D 

0 

1.34 

1.15 

1.76 

1*» 

1*24 

1.43 

2,75 

1.39 

2.0 

1 . ^ 

1.3 

1*29 

2.33 

1*17 

1.58 

1.68 

1.2B 

A#^ft 

1.41 

1.23 

0.78 

1.16 

0.88 

0.88 

0.94 

0.82 

0.53 

0.78 

2.12 

1.94 

2.26 

1.94 

1.76 

1.76 

2 .U 

1.62 

1.76 

1.48 

1.23 

1.06 

1.23 

0.92 

3.70 

3*62 

3.54 

3.35 

3.17 

2.99 

2,89 

2.7B 

2.64 

2,36 

2.17 

i«8i 

1*76 

1.70 

T. P. J< • 41.50 

Total ohroRkâ in 3^! i^ • 115.65 n 

Karyotype f<asaula - 1(0 Sa) + 3(C n) + 60 xa) + U0> Ste). 
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y > ^ y^^ t CfarmoooBiM of strain 5 of Taro. 

OiPO* 

Mtt 

& 

$ 

f 
4 
i 
« 

f 
i 

f 
m 
u 
n 
n 
u 

Chro» 
BOSOBIO 

0 

0 

C 

0 

0 

0 

0 

0 

0 

8 

0 

0 

0 

0 

( % • 

Position of 
??9nstrt^io|is 

» 

m 

fit 

a 

» 

at 

B 

m 

» 

an 

a 

fti 

a 

St 

3x » 42 ) 

ratio 

i«a» 

1.37 

1«« 

1.4? 

1 . ^ 

2*26 

1.2 

1.6 

lUiZ 

2*26 

1.6 

2.66 

1.2C 

3*0 

Lon^h of tho 
oaqponont arat 

l a 11 

1.64 

1.54 

1.32 

i.a 
1.32 

0.?9 

1.41 

1.06 

1»23 

0.76 

0.C3 

0.60 

0.96 

0*48 

2.11 

2.11 

2.26 

a.n 
2 .U 

2.26 

1.72 

1.66 

i.a 
1.72 

1.43 

1.64 

1.16 

1*46 

Total 
laBgUi 
In a 

3.75 

3.65 

3.58 

3.52 

3.43 

3.25 

3.13 

2.72 

2.64 

2.48 

2.36 

2.24 

2.12 

1.94 

T« P* )K «. 41.01 

Total chroiatin length - 1^2.46 ya 

Karyotype forcsila - 7(C a) + 1(0 SB) + 3(0 a) + 2 0 aa) + 

10> w>t)» 



r i O » t 3 - W Styciin 12 of Tawi 

T3 TuboM of fcho strcln 12 of Toeo 

y4 Hoiphology of ths plants of strain 12 

t i aoBetic CNPUIIIHH—•! ( f t i M l i ) of t^s strain ( X 2134) 

f t fturyotinMi of ^ ^ stroln 12 
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f ige r r • 8C strain 13 of TofO 

77 Tubers of tli>^ strain 13 of Itago 

f% ^iphaloqy of the ^danto of strain 13 

79 SoBotie ehtcwos M (2n « 2S) of tlw otioin 13(-^ ^ ' 84J 

80 KeryotyfHi taf ttio strain U 
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Tasbajt 17 t OiranoaaeiM of Strain 6 of Taro. 

Mtt 

t 
i 
1 
4 
i 
4 
f 
• 

f 
n 
m 
SI 
19 
U 

Chro-

typo 

9 

9 

t 
• 

i 
f 

9 

» 

• 

• 

> 

9 

• 

i 

( % « 

Pooltian of 
eonstrietiont 
Prim. iSmanA* 

M 

X 

m 
m 

m 

am 

m 

m 

m 

m 

m 
m 
m 

Sa 

3x» liSi ) 

ratio 

W 
1*0 

1.76 

1.37 

1.52 

2.75 

2.53 

1.13 

1*6 

1.24 

IS 

2*3 

i ^ 

1.75 

Length of tho 
ooDponsnt aim 

In u 

l«5i 

1*80 

1.26 

X*ii$ 

1*54 

0.88 

0*88 

1*40 

1*06 

1*23 

0*88 

0.71 

0*88 

0.71 

2.29 

1*88 

2.42 

2.04 

1*86 

2.42 

2*23 

1*58 

1.72 

1*41 

1.58 

1*58 

1.23 

1*28 

Total 
length 
In u 

3.87 

3*76 

3.66 

3.52 

3.40 

3.30 

3*11 

2*98 

2.78 

2.64 

2.46 

2.29 

2.1X 

1.99 

fnf,% - 41.67 

Total chrooatin longth • 125.67 ja 

Karjrotype fontula • 1(0 M) 4 3(6 a) * 2(C StO * U(P mi * 

4 0 £te)* 



56 

2gg||jygi I dsemoBcmtm of SfersLn 7 of faro* 

Claw* 

i 
i 

$ 

4 
i 
i 
f 
i 
f 

li 
a 
it 
H 
14 

typ« 

6 

9 

9 

9 

9 

9 

9 

9 
9 

9 

i 

• 

• 

9 

pQidtlaR of 

Prin* I Seoond« 

m 

m 

m 

m 
n 
m 

m 

m 

m 
m 

m 

m 

m 

m 

•r 

Am 
ratio 

1.09 

1*02 

1.30 

2.^3 

1.0 

x»$ 

1.24 

1.67 

i.as 
1.5 

3U3 

1.6 

1.75 

Langfch of the 

in 11 

2 a i 

1.84 

1.76 

1.06 

1.94 

1.41 

1.52 

1.41 

1.16 

1.24 

1.24 

1.06 

0.99 

0.78 

2.29 

2.29 

2.29 

2.86 

1.94 

2.11 

1.94 

1.76 

1.94 

1.58 

1.41 

IJtl 

1.41 

1.27 

Total 
langfcfe 

4.40 

4.13 

4.05 

3.9a 

3*89 

3.52 

3.36 

3.17 

3.10 

2.92 

2.65 

2^1 

2.29 

2.05 

T. F. ^ • 4ia9 

Total ehrcxaatin length • 137.43 ja 

Kaxyotypa foraola - 1(0 M) + 7(0 n) + 2(0 aa) + 3(D a) -̂  1(D an}* 
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tHibto ly t CtiraBeMMMi <^ strain S o£ Toro* 

Chro» casro- Positlaa of Am hmtjjtii <at %im Total 
mMMOB nMooe oopgt!^ticgia ratio owynminfe « • § l«)gth 0«ts l̂ rpe Pria, j(3eooad« in u In 

1. 

i 

1 

10 

u 
12 

13 

U 

0 

a 
i 

0 

c 
0 

B 

s 
D 

0 

D 

0 

B 

0 

m 

a 
a 
s 
X 

« i 

« i 

» 

AMI 

K 

m 

m 

m 
X 

1.05 

um 
1«3 

1.6 

1«0 

2.9 

a.M 

1.2B 

2.0 

1.0 

1*4 

1*4 

2.0 

1.0 

i.ao 

1.56 

1.41 

1 . ^ 

1.56 

0*76 

0.93 

1 .9 

0.88 

1.12 

o.dd 

0.76 

0.64 

0.8d 

1.69 

1.93 

1.93 

1.9d 

1*58 

2.:© 

1.94 

i . a 

1.58 

1.12 

1.23 

U23 

X^Si 

0.88 

3*69 

3.49 

3*34 

3*ax 

3*1A 

a.99 

a.t7 

2.64 

2.46 

t.14 

2.1L 

1.99 

1.87 

1.76 

UU% - 4 0 . ^ 

fetal ehrooatija l«»^h •» U3.46 n 

Saxyotgrpo fonaOa * i(C H) •f 4(0 m) -i-1(0 Stai) 4 2 0 N) 4 

3(0 ffl) -t̂  3(D an). 
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Table 20 { CfaraKMwnss of Strain 9 of Taro* 

Chro* Ctoo* Position of Am Lcaigth of tha Total 
MOfooe i»>8aDie oongtrix»ti.qag X'atio ooqpoQont oxtuB Isi^ih 

type P r l a . l second. I n ; . In ^ 

It 

2 

10 

u 
u 
13 

u 

c 
0 

p 

9 

9 

9 

D 

S 

9 

0 

9 

9 

9 

9 

n 
m 

flft 

m 

n 

1*07 

1«4D 

1.49 

1*00 

1.15 

2.24 

1.10 

1.00 

1.92 

1.40 

1.26 

1.36 

1.00 

1.51 

M i 

1.26 

1.18 

1.36 

U23 

0.74 

1.12 

1.12 

0.74 

0.68 

0«d4 

0.78 

o.dd 

0.70 

u» 
1.76 

1.7S 

1.36 

i . a 

1.66 

1*23 

1.12 

1.42 

1.23 

1.06 

1.06 

0.88 

1.06 

3*06 

•3.02 

2.94 

2.72 

2.64 

2.40 

2.35 

2«a^ 

2 . U 

2.11 

1.90 

i . a4 

1.76 

1.76 

T. P. ]( - 4 2 . a 

fotdl ebroaaa&in l̂ sngth « 98.70 » 

KaiyotTpo fo^xula • 2(C a) 4 3(D H) -f 7(0 n) -•• 2(D an). 
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: Chpomoaonat of Strain 10 of Taro* 

( %«3ac»42 ) 

sot* 

Id 

n 
12 

13 

U 

ChK>» 
1BOJ3CD9 

type 

0 

$ 

i 

9 

0 
6 

& 

1 

» 

U 

6 

Q 

0 

0 

PoadtloR of 
^(xtstrlfitiont 
Prim* JSooQGd. 

• 

m 

« 

• 1 

Ml 

• i 

X 

» - , ^̂  

fin 

m 
Sm 

u 

m 

te 

ATCM 

X«2 

1«3I3 

1«0 

3*47 

2.1 

2.4t 

1.0 

1.14 

I . ^ 

2.88 

2.00 

um 
1.69 

1.84 

Tfffurtrti of trhtt 

i n ya 

1*76 

1.52 

1.76 

0.76 

1.06 

0.94 

1.52 

1.33 

0.94 

0.64 

0.76 

0.88 

0.10 

0.64 

2 . U 

2*n 

1.76 

2*64 

2.23 

2.23 

1.52 

1.52 

1.72 

1.84 

1.52 

1 0 2 

i . ia 

LIB 

Total 

i n Mk 

3«87 

3««) 

3.52 

3*40 

3.2? 

3.17 

3.04 

2.85 

2,66 

2 ^ 

2.22 

2.00 

1.88 

1.82 

T. F. J« - a.63 

lotal ohroorbiiln Icsigth • 119.49 jx 

K^yatTp* furaula • 1(0 H) 4 2(0 B) -I- 1(0 St) -t-1(0 Sto) i-

1(D H) + 3(0 m) + 5(0 Ste). 
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fiMa 22 I Chronjosomeo of Strain 11 of Taro, 

CtBTQ* (SBOPO^ roBlUon of Am. Î n̂gth of tlw Total 
aoMMi JB«M9a» egpatilotlaBit ractio caqpon̂ asl̂  a n * laogtJ 
»«t* typo Frim« i waomdu In ii In Ji 

X 0 m 

3 C m 

i 0 • 

4 d 11 

f 9 • 

f D at 

U J> m 

Ii 0 « 
U 0 » 

i»a) 
1.34 

1.02 

1.26 

1.19 

1.00 

2.40 

1*28 

Ul$ 

2.77 

1.00 

1.16 

l^W 

1.20 

1.76 

1.58 

1.76 

1.54 

1*43 

1.54 

o.de 

1.23 

1.24 

0.70 

1.:^ 

1.06 

0.8C 

0.82 

2.ZX 

2.31 

1.80 

1.94 

1.76 

1.54 

2 . U 

1.58 

1.42 

1.94 

1.23 

l.:?3 

US3 

1.06 

3.87 

3.69 

3.56 

3.48 

3.24 

3.08 

2.99 

2.81 

2.66 

2.64 

2.46 

2.29 

zax 

1.94 

T, f, fj - 40.37 

Total chrcQSUa loQgUi «- 122.46 n 

fonaola * 4(0 a) -*- 2(D M) ^ 6(D a) -i- 2(0 Sta). 
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IpJLs 28 t ChrcnewMt of Strain 12 of Taro. 

0Nro» C%ER>* PoBltLoa of Am Length of oco^po- Total 
mmmm mamma ogogtrjotiong vs^o nent an» in a. longth 
|Mdrt tyjM Frlia* I SoeondU ' in ya 

•ttmm 

X 

a 
3 

4 
f 
i 
f 
• 

f 
10 

u 
Si 

19 
u 

0 

9 

Q 

0 

0 

9 

9 

0 

0 

0 

0 

9 

$ 

s 

• 

m 
m 
m 
m 
m 
i 

m 
m 
m 
u 
m 
m 
m 

IM 

luh 
U$6 

1*2 

1.75 

X*kk 

hjO 

1,7L 

1.37 

urn 
1*0 

u$ 
1.3 

2.2 

2U1 

1.76 

i.a 
1*76 

1.41 

1.58 

1.96 

1 . ^ 

X*k6 

1.58 

1*58 

1.41 

1.09 

0*70 

2*23 

2^k6 

2.76 

2.35 

2*56 

2.28 

1.86 

2,28 

1.94 

1.66 

1.5» 

1.54 

1*48 

1.54 

4 0 4 

4JBI 

4.17 

4.U 

3.97 

3.86 

3.72 

3.51 

3.40 

3.24 

3.16 

2.95 

2.57 

2.21̂  

T. r, J{ • 43.15 

Tbtal ehromacbln lengUt - 98.92 m 

Ufarotypio fonaila * 1(G M) -»• 6(0 a) -f 3(C am) •f 1(& K) 4 

2(pw) 4- l(t} an). 



Hg9 9% • 84 Strain t4 of T&j© 

81 TutKirtt of th« otrein 14 of T.>» 

• 1 HoiphQlogy of tho p l i r tB of atyalft 14 

• S tawUe BHtaauiiiMttu ( a i . » ) of the a t rdP i i ( j c SlS-^J 

84 K«iye|y;>« of thg « t r . |n 14 
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TabXa Zbf t GhroBoaceam of Strain 13 of Taro. 

( ^ « ) » ) 

% 

• i 

f 
% 

/ 
1 
i 
f 
i 

f 
i » 

m 
It 
n 
Wk 

noflODQ 
type 

0 

9 

0 

0 

0 

0 

n 
9 

0 

8 

8 

8 

9 

8 

FcMiLtlan of 

Prlfli. I Socoria, 

• 
m 

m 

SfeU 

a» 
x 

m 

m 

m 

m 

m ' 

m 

m 

m 

,\rm 
ratio 

X.J 

1*2 

1«5 

2.0 

1.85 

1.0 

1.51 

1.4? 

1*6 

2*75 

1.14 

1.8 

1.6 

1*2 

Length of th» 
coB̂ pcnent azns 

in ja 

U76 

1.76 

1*48 

1.2$ 

1.23 

1.73 

U2S 

1 . ^ 

1.05 

0.76 

1.23 

0.88 

0.88 

0.88 

2.22 

2.13 

2.28 

2M> 

2.29 

1.73 

1.86 

1.76 

1.76 

1.94 

i . a 

1.58 

i . a 

1.05 

Total 
Xangth 
i n ju 

3.98 

3.88 

3.76 

3.69 

3.5a 

3.A6 

3^)9 

2.99 

2.ai 

2.70 

2.64 

2.46 

2.29 

1.93 

T» P. JC • 41*98 ^ 

Total ohTGoatin lc9agt|i « d6./iO s 

Kaayotype fonmlA - 1(C H) + 3(C ») + 2(C St) + 6(1) m) 4-

2(I> at). 
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t CfareiOMOo* of strain 14 of T^ro. 

( ^ - » ) 

Ohio- Chw)» 
Sp0Qtt9 aOMSM 

PoidtloQ of 
IffitrlptioM 
Frla*lSecor»« 

Am Lsmfbh of th t 
ractlo oocpcRcnt anw 

i n Jtt 

Tkital 
lencteh 
in u 

n 
It 
sj 

u 

« 

8 

9 

i 

9 

» 

0 

0 

n 
m 
M 

m 
m 
M 

1«S 

x«o 
2 ^ 

I«0 

1.12 

U2k 

1.0 

149 

l i ^ 

US 

US 

1.0 

laiS 

2*2 

u% 
1.86 

1«^ 

i*9f 

1*56 

1«4I 

• iWJPw 

1.23 

Ml 
1.06 

1«06 

^ 1̂» 

1.06 

0.66 

2.12 

1.86 

2.46 

un 
1.76 

1*7S 

1*56 

1.76 

1«56 

1.58 

1.41 

UU 

1.23 

1*58 

3«88 

3.72 

3.69 

3«9« 

3.32 

3a7 
3.12 

2.99 

2.79 

2.64 

2.47 

tUH 

2,S9 

2.24 

'!*?*% * 43.07 

TdbH ohroostin Xongjth * 84<.40 M 

Kazyotypo fonaOa • 2(0 M) + 1(0 B) + 1(0 fite) + «(& H) • 

7 0 tt) -MCD 3!I}« 
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vS-

% ^ o 36 t ghrcBpacaaa (»r Strain 15 of Taro* 

ClhrcH- Clin>» ?ositt<»2 of Ana LeogUi of tha I'otal 
nOfDcn saosona ooRtsttlatXcB ,̂ ra t̂iA eGBpcnant oxsui length 
palrtt typo Pr±n^ I Seeond. in K Ja a 
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ai 
It 

n 
u 

0 

0 

i 

0 

• 

c 

0 

0 

l> 

0 

B 

• 

» 

0 

m 

m 

an 

H 

II 

m 

m 

^BL 

m 

Ska 

m 

m 

m 

an 

xa 
un 
S*Q 

M 
U$ 
IM2 

L 4 

M 
1*12 

2 ^ 

1.28 

1.5 

ti» 

M 

1.80 

X«5S 

1*2S 

i.';^ 

i«ia 

i . ia 

W 2 

1*05 

l « a 

0*̂ 8 

USQ 

0.9k 

0»10 

0*64 

a.ifi 

2.12 

2.A6 

1.76 

2.11 

1.93 

1.93 

2.12 

1.58 

i.y3 

1.41 

i . ia 

1.41 

U i l 

>V3 

:J.73 

3«^ 

:;.5a 

5*5t 

3*3% 

>»25 

3.17 

i^99 

â 
2 . a 

2.35 

2.11 

2.05 

Total ola<xnatin l e r i ^ * 36.24 ya 

Kaz7ot9p« fonuXa « 1(C '0 + 5(C s ) -̂  2(C So) 4- 3(0 a) -i-

30 aa). 
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strain 

1 
2 
3 
4 
5 
6 
7 
B 
9 . 

10 
U 
12 
13 
14 
15 

FloLdtr 

3x 
3x 
3ix 
3x 
3x 
3x 
3x 
3x 
3x 
3x 
3x 
2s 
2s 
2ii: 
2s 

Eango of chroaoMm 
l ^ h l n y t t 

1.30 «- 3.63 
2 . 2 9 - 4 . 1 1 
2.05 - 4.17 
l.*!© • 3.70 
1.94 - 3.75 
1.99 - 3.87 
2.05 - 4.40 
1.76 - 5.69 
l .?6 • 3.06 
1.22 - 3.87 
1.94 - 3.87 
2.24 - 4.34 
1.93 - 3.98 
2.24 - 3.88 
2.05 - 3.98 

IfMa 1^3gth off 
elaroEaoocDc in a 

2.71 
3.20 
3.11 
2.73 
2.85 
2.C4 
3.23 
2.73 
2.42 
2.84 
2,W 
3.^ 
3.00 
3.06 
3.02 

Ratio off the loo^soot 
and shortdSt ehroeio* 
aoa^s In ML 

2.01 
1.79 
2.03 
2.21 
1.93 • 
1.94 
•-.15 
2.09 
1.73 
2.12 
1.99 
1.85 
1.67 
1.71 
1.9 :̂ 

IBotal cfaxxnoUa 
length ill u 

117.00 
133*60 
131.73 
115.60 
122.46 
1^5.67 
XiUi^ 
113*46 

98.73 
119*50 
S;i2.46 

98,92 
86.40 
84.40 
Co. 24 

T.F.% 

45.33 
39.28 
/<0.00 
41.50 
a.oi 
a.67 
4L.19 
40.75 
4 2 . a 
a.63 
10*37 
43.15 
41.98 
43.07 
38.32 
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?abla 2^ t Total cailKily<fald» proUiA contont and 

protoia baadi <̂  Taro* 

abroiii Floii^ ToUl pnoN&tt Total eartMlyttift* Ik* of protoia 
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2K 
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2k 
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11.0 

30»2 

B*i 

8,4 

30*4 

8.0 

^ 2 
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6*2 

9«0 

9.e 

4.8 

M 

8J^ 

4.2 

17.76 
* 

2UI6 

17.52 

14.44 

llwt 

22,08 

36.0 

26*4 

U*4 

IM 
ma 
28*0 
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Figs 93*^7 j||g;g. fn /̂p wer.garc whit* 

95 Cit of l.nay3 war. jaro white* 

96 Somatic chrcnno somas (2n » 20} of 2L* ffayy var garo uhita 

97 Keyyotypo of J , mava war. garo whit« 
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Zea mayg 

I t i s a oonotyple genus, unique among a l l the 

grasses, In that the stamlnate flowers borne In a t asse l 

are separated fron the p i s t i l l a t e flowers borne In the 

l a t e r a l p08ltlc»i on the stem* Leaves are broad, lanceolate, 

spllaslets In pa i rs , one sessi le and one pedlcelled, Tho 

fMiale splices are axi l la ry , enclosed In the shaath of the 

leaf end surrounded by brac ts . Guolsars are produced from 

the lover nodes of stem (Fig, 91)• Detailed laorpholoelcal 

Beaair«ients ^re recorded In Table 29. 

The root t i p ce l l s of a l l tho var ie t ies ^owed 

the chromosome nunbor as ^ = 20 (Figs. 93, 96, 100 & 104) 

vhlch confixes tho ea r l i e r reports of Kuvada (1911, 1919), 

Longley (1994), Klesselbach and Peterson (1925), Flsk (1926, 

1927), Han^hrey (1933), Ctoo and SuauW. (1966), Chm (1969), 

Varied number of B chroraosoows ner© reported In malae by 

various workers (Randolph, 19S8| McCllntock, 1933). However, 

extra chroraosones wore not observed in the present Invest i ­

gation. Cytological darker and s a t e l l i t e s were not observed 

trfiereas secceidary oonstricticm was found on the 6th chrooo-

some pairs of the GilddLm Yellow variety. Qao and Suzuki 

(1966) and Chen (1969) reported tho pres<mc6 of s a t e l l i t e s 

cai the 6th c^roinosoaes of the somatic compleoent. Thi 

avtyage length of the chraoosanies varied in aH the var ie t ies 
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(Tabid 34)* 

Tn pollen mother c e l l s , 10 bivalents were 

observed both at diaklnesis (Pig. 106) and mfltaphase (Fig. 

107) and occasionally 9 bivalents and two univalents p̂jere 

also noticed (Fig. 108). Mciosis was regular ( F l ^ 1 0 9 * 

110) and the chroDOsoue distributic»i was ê  ual at anaphase I 

(Fig. 112). Spindle shaped chromosomes were noticed at 

aetaphase I (Fig. 111). Meiotie abnormalities l ike lagging, 

sticWLness, bridges, e t c . viere not observed. The second 

anaphase was also regular %d.th te t rads and pollen grains 

(Fig* 113). The pollen f e r t i l i t y and chiasmata frequency 

values are recorded in the Table 35. The character is t ic 

features of a l l the var ie t ies are described as follows J 

%• Zga mays var. Yellow Shillong 

Stem cylindrical I lea\re3 are not ccffiipactly 

arranged. Flag leaf i s erect and glabrous. Anthers and 

s i lks are i<*ilte in colour. Kernels are yellowish, unshrun-

IsKi, eonpactly arranged. iVbsonoD of at or 11© appendage at 

%b& t i p of the esj* (Fig. 92) . The number of lasmel laye» 

i s 9 and the mean length of the ear i s 17.7 ea» 
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The length of the chraooDCMa©g varies from 2.80 

to 6.80 y i - The t o t a l chrociatSii length i s 81.32 ii» The 

measor^sents of the acsnatio <^ainosonies are suosaarised in 

tho Table 30 and the chromoscsiie pairs have boon represented 

in the Idlogram (Fig. 94). Six pairs are median and the 

roaaining four pairs are sub-a^diaa v l th respect to the 

position of the prinary constrictiaa# 

Protein and carbohydrate values are 8.4 and 8.7 

Big/g dry yt# ro»pectively. 

2« 2jt mayf var. Gait) ' M t e 

St®n cylindrical , leaves are compactly arranged. 

Flag leaf i s not erect but glabrous. Anthers are purple 

vhereas the s i lk I s "white in colour. Kernels are snaili 

^Jhite coloured arranged regularly, unahrunlaen. Ster i le 

appendage i s present. The number of Isemel layers i s 12 

and the mean length of the ear i s 11.2 ©a (Fig. 95). 

The slsa of the <^aEioso!!ies ranges fraa 2*82 to 

4.92 y«a. The to t a l chromatin length i s 74.94 ^ . The 

de ta i l s of the karyotypic analysis are given In the Table 31 , 

aad the chrcsaosome pairs have been represented in theldiogram 

(Fig. 97). Seven pairs are nedlan cmd the remaining three 

are sub-c^dian vdth respect to the position of the primary 

constr ic t ! c3n. 
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The values of t o t a l protein and carbohydrat* 

are 9.2 and 0.6 rag/g dry wt. respectively. 

3* ^ laayg var* Slkkim ^ U o v 

Stan cylindrical , f3.ag loaf i s not erect but 

glabrous. Hid-rib I s purp3.o. A nuaber of two oars were 

noticed in the saroe Intemode (Pig. 08). Kernels aro 

yello'Mlshi unshrunkaut arranged regularly in 10 layers . 

S te r i le appendages are absent at the t lpe of the e a r s . 

The average length of the ear i s 16.8 cm (Fig. 99) . 

The ohrcMaosorae slae vnrios fron 1.76 to 3.16 u . 

The t o t a l chromatin length i s 60.04 yU. Secondary constrlo-

tifiWI are presemt on the 6th chrcsiosomes of the icsnatlo 

•aBplement. The de ta i l s of the I:nryotype analysis i s record­

ed in the Table 32 and the chroraosome pcdrs have be«L 

reDresented in the Idlogram (Fig. 101)• The nuaber of 

DOdlan chrotaosomes are eight and the reaaalning tiro are sub-

median ^d.th respect to the position of the pafinary constric-

tlcii. 

Carbohydrate -md protein values are 13.4 ond 

6.4 ng/g dry wt. respectively* 
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4* ^ pays var. Slkkln >ihlte 

8t«a cylindrical , leaves are not compactly 

arranged. Flag leaf i s erect but glabrous* Anthers and 

s i lks are ^Aite coloured. Kernels are ^Mtlshi unshrunten 

and reeularly arranged Hn 10 layers , Hudlnents of s t e r i l e 

appendage i s present* The mean length of the oar i s 

15.7 cm (Fig. 2X)3). 

The length of the chroaoscsaes ranges frcra 1.76 

to 4.22 A md the t o t a l chromatin length I s 67.94 ii» 2:he 

measuri^iients of the somatic chrdanosomes are summarised in 

Table 33, and the chromosome pairs have been represented In 

the Idlograa (Fig. 105). Seven pairs are nedim and the 

resnainlng three are sub-median with respect to the position 

of the p3?lnary constrict ion. 

The protein content i s 6.0 ag/g dry wt. i;hereas 

the carbohydrate contont i s 11.3 ag/g dry vt« 



Tdble 39 t HetpholQgieal mnmmmmitm tn tfiffflraafc varletlai of 

7ari«l9> m&ram heif^ fb« oC io» Lsngbh of the Flag leaf TaM»l INd̂ gbt/̂ bOOO 
(]f pliuOts («•} toimaSim 5th Iŝ oRtodo liOSigUi (cm) iMtgtfa graljui (ggi) 

(oBan) (OR} (on) 

7o% ^sm var* leUon ShlIlo«« 353.32 13.0 

Z« maya var« Garo UMte 179.58 13.5 

2> oaya var, Slkidn Y<U<y 216.67 12.d 

Zŝ  laatye var. Silddn v.falt« 275.5 14*4 

^ . 7 

12.43 

14.27 

19.8 

36.72 

35.26 

39.62 

40.68 

46.32 

W.53 

45.97 

46.66 

375.0 

210.0 

385.SS ' 

4i39.5 

4 N HMMM 
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Tablo y) : ChTnwBiain of 2» mam var« faUow ShUloqg* 

( % " » ) 

ChXTiBOM Chro» Focdticfi of Am Length of Xi» Total lengtli 
Moe laoaoiae oqagtrJUrt̂ lofM ratio cooponent aiMi in / i 
pair typ* Prim* I Seixnd. in n 

5.80 

4*92 

4.56 

4.39 

4.04 

3.67 

3.87 

3.46 

2.98 

2.80 

T. F. ^. - 36.33 

Total ohnraatiii laogUi • 61.32 ix 

Xaqrô rpo fonula • 2 0 a) 4 3.0 l̂) •«- 2(C a) ^ 3(C 3a) 4 

1 0 iO 4 1 0 3a)* 

% 

a 

1 
% 

1 
$ 

f 
• 

f 
30 

• 

• 

• 

t 

9 

9 

9 

9 

9 

n 

m 

m 
n 
m 
£w 

• 

as 

fti 

a i 

N 

1.29 

1.33 

1.00 

1.27 

1.87 

1.20 

2.34 

2.33 

1.83 

1.00 

2.64 

2.11 

2.28 

1.93 

1 ^ 

1.76 

1.23 

1.05 

1.05 

I./1O 

3.16 

2.81 

2*28 

2.46 

2.64 

2.31 

2.64 

2.41 

1.93 

1.40 



Fiya fS -10 l j|sj£ pi/yp yor. Sikklm yel low 

99 A p le r t o f Z.»S&LS. Var.Sikkim yo l lou 

f t f a r of i«J2i!i? var.Sikkira ysl low 

100 Sanatlc chransacjineaC2ri «• 20) of i,»QSilS. uar.Slkklc; ye l l uu 

( X 2184) 
101 Koryutypa of r.nqys wor.SikkiFi ys l low. 
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Fig-.* 1Q2'"lOS-ifi;i,]Bfi^ vsr.Sikkim uhit« 

103-A malsa plsnt ^r«t^n^ baggwl t « n « l 

103-Cor of i.»ffiasLi >'3r,Si'<i<i« uliit« 

lU4-SofnQtlc ChfomocoDJQ (2n a 20) of ^«ingy^ vsr* Sikkim t^it»« 

I05*4<aryotypo of Z,may« vsr* Sikkim white 

t-
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f lg«» IfKSMIS f!eiosia in Parontal iSA BMSL P^^^* 

106-A PnC showing dic^inesls tdith 10 i l 

107>A PWC ahouing netaphaae 1 with lO^̂ j, 

108.A pre shDuing d i^ ines ls with 9^ 4 2i 

109»A PfC at diplotane 

110-.A PJnc at Paohytana 

111<»A fHV: at Mitaphass 1 etuiitfing sparidle^shf^ad fivalnnts* 

112«^'allan mother ce l l shouing anual disfcrib<jtlon of 
ohrcmios mes at aiaohase 1* 

113«^ertiJ.e )OXlmi jrainva 
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T^aJa 31, t ChPOBoaooes of 'A^ aggf var. Garo UTiLt©. 

( % B 20 ) 

Cbre* diro* Potation of Am Lcaigth of tte Total X e o ^ 
aoMM WMKxae constri-crbiona ratio ooê pcnant aaw in jn 
pairs typo Prla* JSocond. in a ' 

% 1 
i 8 

$ « 

i 0 
# a 
f « 

f » 
20 8 

?• P. ^ • 39.73 

Total chroEBatln length - 74*94 » 

Uxydbypt foanaOa • ICB ll) ->-1(8 >) -̂^ 3(C a) + 3(0 ^ •*• 2(D m), 

X.0 

1.36 

^m4f^^ 

1.55 

1.2 

2.33 

2.17 

2 ^ 

1.12 

1.67 

2.46 

1.94 

1.76 

1.58 

1.76 

1.06 

1,06 

1.06 

1.40 

1.06 

2.46 

2.64 

2.46 

2.46 

2.11 

2*46 

2.28 

2.11 

1.58 

1.76 

4.92 

4.58 

4.22 

^0^^^ 

3.87 

«NiW 

3.35 

3.17 

8»9t 

2.82 
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<aTO*> aiiE«» Foaitioii of iU» I.»gth or the OQB|^ Total 
^'lo^f'^ ocmtrfctiops ratio oent axm in a loogth 
tjpe PrlKU jSoccccU ' in « 

a 
• 

i 
i 
i 
i 
f 
i 
f 

3D 

9 

« 

» 

S 

» 

8 

8 

B 

9 

0 

1*0 

US5 

u> 
U6 

1.5 

l»33 

2*2$ 

1*4 

1.75 

1*0 

1*58 

1.40 

1.40 

1.05 

1*05 

0.35 + 

0«7> 

o.dd 

0«7D 

o«8e 

1«58 

1.76 

1.40 

1.74 

1.58 

0.75 1.40 

1.58 

1.:^ 

l .;^ 

0.88 

3.16 

3.16 

2 ^ 

2.7f 

2.1^ 

2.40 

A.3B 

2.11 

1.93 

1.76 

T. ?• JJ - 42.75 

Total oiBxnstin lengUi « 50.04 M 

Cax70tn» fonaola « 1(C H) -f 1(C a) 4 2(0 H) -«- 3(0 A) 4 

10) a Sto) 4 2(1} Sta). 
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33 t OfaroaoaoBoa of | ^ a<|gf Tar* Hldt« SlidilAi 

( aa " 20) 

Chro» 

pair 

Chro* PoAtiOQOf xm Letigth of tha 
s^lo oonpcneat 

in ^ 

Total Imgth 
ia ^ 

10 

0 

« 

e 
i 
9 

m 

1*0 

«wfw§a^ 

1.85 

2.16 

1*28 

2«0 

1.33 

l . « 

l.J^ 

^ f̂ll̂ " 

2.11 

1.58 

1.23 

1.05 

1.23 

o*m 

1.05 

0.86 

0.88 

0 ^ 

2.21 

2,28 

2.28 

2.28 

1.58 

1.76 

X*Ifi 

UU3 

1 . ^ 

0.88 

A.22 

3.86 

3.51 

3.33 

2.81 

2.64 

2*45 

2*28 

2.11 

l*% 

Total ohreraafcin length • 57*94 pi 

Saiyobypa fojwCU • 1(C H) +1(0 a) + 2(C ai) + 1(D M) • 

40> a) + 1(D aft}* 
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f lg«. 114- 120 Fi hybrids of jmpiaya u r.yollow Shillang X Z.mnva var. 
Slkklm yollou 

114- EflT of F|̂  hybrids of î fiytSL *' r.yallow ^il loog X X^mays war* 
Slkklm yellOH. 

115- Somatic chronoacKaaa (2n a 2 ) of tha F̂  hybrids of Z,,isSXS. ^^^* 

yellow ShillQng X X*MttJI ^ f̂ • Slkklm. 

116- Karyotype of the F, hybrid of i.iffltS. war.yellou Shilltw) X 

jy.pavpwar. SJMkini. 

117- A pollen mothor ca l l showing IO^JL at diaklneaia i l 

110- A pollan moMier ce l l #iobiinn 10^^ at motaphaee 1 i 

119- A PnC ahouing equal distribution of ehii—now'^ a at enauhaae 1 

120- F rtlle pollen groin 
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Flga»121-126 fj^ hybrids of Z.f!ov^ w r.Sikkltn uMilte X .̂g^avf w r̂ Garo w*l%« 

121- Ear of F^ hybrids of Z.*BSSiS. war»Silid.m white X 

Z«agvB var. Gsro y~.lta« 

122- Somatic chrorao omes (2n o 20) of tha Fĵ  hybrids of ^,SMM. 

var. SiWcira «^ite X 2.naV3 var* Garo whitaCX 2184) 

123- Karyoty ê of the F̂  tho hybrids f /.pavp war. Sikkim vKlta 

X Z.maya v r« %ara yhi<.8« 

124- A pollon RWther e s l l ahowinQ 10^^ 

125- A pollon mother co l l ahoui r g equal distritxition of chrofnosomas 

at anajhaa* t • 

126- Fert i le pollengraina. 

http://y~.lt
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1» h. gays vor, Yiellow Shlllong x g^, î ay,̂  var* sil&lin Yellow 

The stem i s cylindrical* Flag leaf Is erect 

and glabrous* Mld-rlb purplish. Anthers and silks are 

also purplish* Israels are purp l l^ , slirunken and regularly 

snrasiged In 10 layers (Fig* 114) and the aioan length of the 

year i s i8»8 en* The hybrids are liiteraodlato to their 

psrsnts \d.th rospoct to other morphological characters 

(Table 36)* 

Thi sonatlc chraiosars number was found to be 

t"wenty (Fig. 115). The slae of the chromosones ranges froQ 

1*40 to 8*90 ii* The total chrc^otin longth Is 46*32 ii* 

Sooandary cccistrlctlons aro proaent on the fifth chroniosoiaes 

of the c^aoplemont. The noasurcneiits of the soaatlc dirono-

somes are aaaaarlsed in Table 37 and the chraaosooe pairs 

have been represented in the idlocraa (rig. 116)* Geven 

pairs are ciedlan, t\30 nro Gub-oedton and the roaalning one 

i s sub-terminal with respect to the position of the primary 

constriction* 

In pollai mother colls, 10 bivalents woi-e obser­

ved both at dialdnosis and aetaphase I (Figs. 117 &. 118)• 

OccasictiaHy 9 bivalents and tim univalents ^^re observed* 

The course of meiosis was regular* itolotlc abnormalities 
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war© absent* Oxpotnoeam dis tr ibution was equal at ana* 

phase I (Fig. 119). The sec<md aiiaphase was also regular* 

Pollen grains were nonaal and c«»aplete (Fig, 120), 

The protein and carbohydrate values are 8«0 

ffiid 8»9 mg/g dry wt» respectively. 

2« 2jt mays var, GikkUa Whit© x gx ^ays var. Garo Whit© 

Stem i s cyl indrical , Flag loaf i s not erect but 

glabroui. Anthers and s i lks are whitish. Kernels are 

vMtlsh, caaparatively bigger thsai the male par coital ones, 

i rregularly arranged in 8 layers* Ster i le appendage i s 

present (Fig* i s l ) . The nean length of the ear i s 6.8 am* 

The hybrid plants are intemediate to their parmts in a l l 

other aorphological paraneters analy«5d. 

The root t i p CGHS showed the chromoscrae number 

as ^ =* 20 (Fig. 122)* ChrooosoEae length varies froo 2*28 

to 4.22 ii • The t o t a l chronatln length i s 64.62 M • Second­

ary constrictions ore absent. The raeasuresaents of the 

aom&tlti chroanosoEiea ar© suoinarlsed In the Table 38 and th© 

chrcHaosoir® pairs have been represented in the idiogram 

(Fig. 123)* Sight pairs are oedian and the raaalnlng two 

«Fd sub-median \^ th respect to the position of the constric-

tiosi*-
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In pollen nothor cel ls , 10 bivalcnts vere 

noticed (Fig. 134)• Tho course of neiosis was regular. 

Meiotic alaiormallties were absent > and tho chromosoine 

distribution \ms equal at anaphase I (Fig. 126). The 

aecond anaphase ^ms also regular. The pollcea fe r t i l i ty 

and chlasaa frequency values are recorded in Table 40. 

The pollen grains were normal and complete (Fig. 126). 

The protein value i s 7.8 rag/g dry wt. whoreas 

the carbohydrate ccaitent i s 8.8 ag/g dry v t . 



yafalft 36 t liovpliat«i;ioal imawirw >enta oo the F tgi^rids of flttLst* 

l̂ l'toldbi R93A ha&{;Ii^ 
of th» 
pSLii'fts (am) 

No. of langth a£ flag leaf TaMoX ^̂ tigfafc/IDOO 
Inteiv tho 5th 2fln^h (aa) laogth ^tt&ns 
nodes SxA&mod&imO (an) Cpi) 

var. Tellaw GMUong 

Tar« Sikidffl Y^Uow 

X 
Z, oagg var. Garo IMto 

ae3.7 12.6 

ISM 

19.d 

iir (Ml 

36.3 52*16 55D»0 

l i iJ I 4llw9 

oe 

mm 
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, Chr<»»««. of tha Fj IsrteKl 

2» saasmrar* TeXIow ShiUong x Ẑ , jaaarg Tar. Sikida 

tellow. ( 2^ » 20 ) 

ChstK Posltlcsi of 

pairs tsrpe Pxim. J Seoond* 

XiMDgth of the eoQ|>o» Total 
iUogth 
in a 

t 9 
S i 
i • 

i > 

f 9 
i • 
f • 

30 S 

1.42 

1#» 

1.U 

1.0 

1»33 

2.25 

1.40 

2.0 

1*2 

3.0 

1 . ^ 

I.i9 

1.23 

1.23 

0a7<O.g8 

0.75 

o.at 
0.7D 

0.88 

0.35 

un 
1.58 

1««D 

1.JQ 

1*40 

1.58 

1.23 

1*40 

1.05 

1.05 

2.99 

2.81 

2.«? 

2,46 

2.45 

2*28 

2.n 
2.30 

1.93 

1.40 

T. F» ^ - 4Ĉ «9S. 

Total ohroiaaitlQ l̂ asigth -* 46.32 ja 

Ku70t9X» f)»»nlA • 1(D M) -î  50^ a) -'̂  1(D a aa) -̂  2(0 an) 4 

ICE mU 
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h. 3̂gyf var* Sikkia i.hit.« x ^ aasrs var* 

GaroVMto* 

(%-ao) 

ChrcK 

& 

i 

10 

Ohio* 
taOBOBOO 

9 

9 

0 

0 

• 

» 

d 

9 

9 

8 

Poeition of 
pcnî rliOf̂ loM 

K 

» 

S 

m 

m 

m 

1 

» 

te 

* 

/̂ 

-

Am 
motlo 

1.0 

Uk 

1.33 

U5 

1.57 

uta 
1.0 

1.66 

2 ^ 

2JI$ 

l«»gth of the 

i n ; . 

2.n 

1.76 

1.58 

l,t0 

1.23 

1.23 

l . i^ 

1.04 

o.dd 

0.7D 

2 a i 

2.46 

2,11 

2,U 

1.93 

1.76 

1.40 

1«% 

1.76 

1.58 

Total 
langtli 
in a 

4.22 

4.22 

3.69 

3.5L 

3.16 

2.99 

2,80 

2.80 

2.64 

2.21 

T. F. ^ • 42.08 

Tt^sl oliroisâ îi laogth • 64*62 a 

Uxyd^ypB foraola - 1(C BO -(̂  4(C m) f 1<D K) 4 2(D m) 4 

20 Sm), 
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aZfttelg 43i * ChroiaosoiQe nunhers in /^i*T>hQphaiiufl. 

Spedos m Author! 

Ax hulbifop 

I J . <?pi!r7am3l2ias ^ • 

AM. Siiai^LM 

Afl J^l^^aclJBji Bnnl. 

Li, TA^^WMiA 

hi>, n^^i'^m, 
I A JSBSSti^ 

L r.5,YioTi 

f f s^t^mMOiii 

Â  t i tanun 

< • 

* 

u 
• 

-

• 

* • 

* 

<• 

4» 

4» 

36 
39 

m 
m 
m 
m 
86 

as 
ai 

s 
so 
m 

s 

Chandler (1943) 
Hamaehandran (1977) 
Prosent study 

Asana & Sutarla (1939) 
KSrlfhaaa s i isl. (1970) 
aaaaohandron (1077) 

Rssaachandran (1077) 

Ramachandran (1977) 

Eilshlffloto (1941) 

Kldilmoto (1941) 

Ko (1942) 
Nakajiaa (1955) 

Tjio (1948) 

Klshiiooto (1941) 

TJlo a948) 
(handler (1943) 
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Tfi^> 4^ I Chromosone numbers In isifiiflBft* 

Spoclos 

As flulnatiM 

Af J,^R?ml6itt 

A. ijai^Josw^ftia 

A. Idushianum 

JLI 2 £ I ^ 

Afi SSMSilLiffl 

Ajt dSSQA 

Afc g^^ffUJi^tgP 

U 

# 

# 

# ' 

• 

* 

u 
Si 

« 

aft 

m 
m 
m 

06 

m 
m 
m 

Authu^rs 

Bowden (1940) 

KlshUaoto (1941) 

• 

Ito (1942) 

2tO <ld42) 

• 

Chuii3ag ^ ^ . (1963) 

Hotta (1963) 

Presoit study 
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f atblQ 43 » ChrtxaoaoniQ numbers in Ggnaifanthua. 

Species % Authors 

G» sarc^ntosuif 

£4 samoi^toMi 

MML aMBIHBHlHHv 

# 

# 

3-

fli 

at 
, m 

Sharma & Das (1964) 

Kool̂ 3©rjea (1965) 

Present study 

Table 44 t ChronosOTse numbers in 

Species ^ Authors 

I A dj-flcolor 

^ ^ic»fi^si{7ias& 

• 
t 
<» 

ti 
m 

as 

J08 2t i2l. (1971) 

Ramachandran (1978) 

Present study. 
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Diablo 46 t Chronosoise nunbers In |̂ 9DiUU2IQBi« 

Species % Authors 

• 

3i.|» SaBBBUQEBUI 

^ p<^^^PtTO 

Lt ;u^aoinii 

ix nQi^mok 

i.& S^SK 

• 
# 

13 

# 

IS 

u 
18 

A 

26 

1$ 

as 
m 

88 

i i 

» 

^ 

Jos & Magoon (1970) 

Magoon sX. Sl* (1970) 

Marchant (1971) 

Present study. 

Pfltaer (]^7) 

Mardiant (1971) 

, . 

Pfitaor (1057) 

1 • ^ 

Marchant (1971) 
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Chromosome numbers in ffploc^ism^ 

Specie8 ^ Authors 

£& an^qi^riffi Jllflp 

IS 
4» 

m 

# . 

• 

m 

m 

* 

« 

«» 

«ft 

28 

36, 48 

48 

28 

28 

SB, 42 

42 

28 , 42 

48 

28, 42 

28 , 42 

22, 36, 
4 4 , ^* 
& 68 

Maeda (1932) 

Hao (1947) 

Delay (1961) 

Sharma & Das (1964) 

MoolsBr^ea (1965) 

Hattenbury (1967) 

FuJsushlaa £ l 2iL* (1962) 

Bhattacharya (:i071) 

Ka\sjhara (1978) 

Ramachandran (1978) 

Choudnarl & Ghanaa (1979) 

42 , Siibp«"SB:̂ 2̂8tl (1979) 
62 

^ASiS^y^^o^^ 28, 42 Yen & Wheeler (1968) 

2B, 42 Kardient (1971) 

28, 42 HamachanOron (1978) 

28, 42 Presont study* 
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TaM.« 47 2 Chromosome numbers in S&& Slii£a* 

Species Gametic Sporophytle Authors 
nunbor nunber 

2ea nayp 1 12 

10 

10 

10 

4» 

10 

10 

• 

• 

* 

• 
10 

#> 

m ' 
# 

^ 

so 

- # • 

.. • . 
20 

, 20 

. , 20 

80 

20 

BiMuia (1911) 

K̂ iMftda (1919) 

Longley (1924) 

Klossolbach ik Peter 
son (192S) 

F lsk (1927) 

Hsidolph (1927) 

MeCllntock (1929) 

iHqpiirey (1933) 

Ctoo cc Suaold (1953) 

Llna-ao-Fr::!! & 
Sarvolla (1962) 

Chen (1969) 

Present study. 
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DZSCUSSXCR 

In the previous section detailed observations 

on morphological variatlcms, chromosaae r.;;uaberj cyto-types 

and,carbohydrate and protein profiles of seme members of 

tuberous spocies, both cultivated and wild, of the family 

Araceae, have been embodied. It was stressed that the 

investigation on these aroids was primarily taken up to 

explore the range of variations, both morphological and 

cytologlcal, among the common tuberous aroids of Meghalaya* 

Informatlcais about those plants are either sketchy or 

almost nott-existent, especially the types grovdng in the 

North-East region of the country* A systematic study of a 

few of the species that have been carried out Indicates 

considerable scope for the domestication of some of these 

tuberous aroids either directly or through clonal selections, 

spoitaneous or induced. But any such programme of useful 

exploitaticai of those natural food resources needs a 

reliable Inventory of the totality of the gene pool found 

in the high and low altitudes of IJeghalaya, The importance 

of tuberous crops has a supplement or substitute of cereals 

cannot be underestimated in a growing population of the 

country. These conslderaticns, namely, lack of hnowledge 

of the almost completely unexplored tuberous flora of 

Meghalaya, ond a systematic attempt to exploit them as minor 

or subsidiary food crop justify a thorough Investigation 
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of these plants* 

similarly, one of the most cocBuon cereals 

cultivated by the original populatlc3in of the State, i s 

mai250» It has been stated earliar that prlnltlve strains 

of malae are s t i l l cultivated in the hilly tract of SUddm 

fflid Horth»Sast rogicais. The existence of these strains in 

this area offers a suitable opportunity to study them la 

4epth with a view to detenalne the exchange of gene pool 

In then and also to explore their relationship and origin 

of this Important oereal. Why this i s necessary, has been 

stressed earlier, in that there la a school of thought 

that North-East India and Soutb-Bast Asia may be the centre 

of origin of malae besides the American centre* Whether 

North-East India or Couth-Bast Asia i s the primary centre 

of origin of malae or not i s faaenly debated, but the 

«xistance of primitive strains in the area does offer 

support to the view that at least this region nay be the 

seocaidary osntre of i t s origin* Once the range of variabi­

l i ty of this primitive maias i s fully screened they may be 

utiliaed in the production of high yielding hybrid synthe­

t ics or composite strains. Therefore, the morphological 

variations of the malae strains and their cytologlcal 

behaviour and the inheritance pattern have been Included 

In the investigatlcax* 
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For the saka of clarity, ho^^ver, studies on 

the arolds and that of nalae strains and their hybrids 

Hill be discussed separately. 

To begin ^dth, the six gonora of the tuberous 

iPoids may be critically discussed in view of their norpho« 

logical and cytological variatic«is and behaviour. 

The six genera of the tuberous aroids are -

UMiiiitimilimiiii? ^ru^m* Poaataittegt fitefumtriit Sn^lioz 
poa& SR6 Ck>lQea8ia. As mentioned ea r l i e r these materials 

have be«i coHoctad from various locations of low and 

high a l t i tudes . They exhibit considerable morphological 

variations In regard to height of the plsmt, leaf s iae, 

mmSBmr of stomata and yield per plant , nanely, the siae of 

the oorm and &>vimls e t c . (Tables 6, 10 and U ; Figs. 14, 

18, 29, 33, 37, 4 1 , 46, 49, 63, 67, 61, 66, 69, 73, 77 & 

61}• For instance, in SfiQjillftflQQa f̂̂ f̂ **^̂ "̂ "̂̂  coUec* 

tiooji from the plain and the h i l l , the morphological data 

out clearly great va r i ab i l i ty . Ciinilarly, in 

f̂fflmltmtrftT ^6 strains collected froa various 

locations ĵ iow aaazlng array of var iabi l i ty in raorphologl* 

cal features* Out of the 15 accessicsas of t h i s taxon, 
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11 are t r lp lo lds and 4 are diploids* But even isdthln 

t r lp lo ld cyto-types the vrldo variations exist in respoct 

of t t e various morphological features suanarired in 

Tables 10 & 11J Figs . 29, 33, 37, 41 , 46, 49, 53, 57, 61 , 

66 & 69« Similarly, among i t s 4 diploid acoessiona 

considerablG variations have be«a scored (Tables 10 & 11j 

Figs . 73, 77, 81 & 85) . These t\JO examples fully jus t i fy 

H^irl In th i s unoxplorod roglcaa very r lda repository of 

germ-I^iwms exis ts whlc^ needs systoEatic coHecticjn, 

acsessQont and ut i l i sa t icm. If limited effort could 

bring out so many s t ra ins exhibiting \dde divergonoB 

Cfon one another, the extensive coll©ctlens froa different 

ecological niches of the plains and the h i l l s of the State 

are bound to provide r ich store of gem-plasa \ihleh through 

clcaial selection, spontaneous or induced, irauld greatly 

add to the tuber ^'ealth of the S ta te . 

3^ the other 4 genera, liaBBtabaliLUAi ftflitmili 

Gonatanthus and Steudneri^. only limited collections have 

been made and i t \«>uld be very profitable i f these species 

are also collected from the whole range of thei r habitats 

and the i r va r i ab i l i t i e s are suitably assessed. 

For an objective evaluation of the evolutlcsn^ 

• ry t rends, I t s tempo and direction in any group of plants , 

the chroiaosonie lupbers have proved to be a very valuable 

file:///ihleh
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tool* Not only the diromosome nuaber I s fa i r ly constant 

in a species, but even minor altepatlons in the individual 

chroaosoae stmicture, through dolotion, duplication, trans» 

looation, inversions, can be detected and the i r role in 

speclatlon be ascsrtalnQd. The addition or deletion of a 

few dhroaosoiaes or yhole S3t of haploid ausbor, tha i 

raising the ploidy of tho species, can also bo established 

through the study of chrcsnosooo numbers. Svon within a 

species Intraapeclflc chromosome variations have been 

^ t e c t e d in a nui^ber of p lants , such as , in bisrley (He^berg 

& Ti3o, 1950), t-g3A^t^-^a Jaai2&£S22a Oharma « Ghosh, 1956), 

Caladlun blgoliap (Ghama d Sarifiar, 1964), Qs:X2& sativa 

(Shama & IluJchopaahyaya, 1965), praasiaa ggaggatria dioo-

l i i»5ee , 1977), e t c . Thus the alteratlcffBln the chroiaooorae 

nunber end structure are loolsod upon as a very re l iable 

paracicter in phylogonctic considerations. Stobbins (1950) 

•tressed that "Studies of chrcsaosoDQ norphology often 

provide to tho students of evolution end phylogeny valuable 

sign posts indicating the nature of evolutionary procoss 

a t wsrk aid trends which evolution has taken." I t l a gene­

r a l l y accepted that primitive species are characterised by 

sjiaoetrical karyotype, i . e . , metacentric or sub-metacentrlc 

dipamosomes, ond advanced species have asymnietrlcal karyo* 

typos "vdth gub-medlan to sub-temlnal chrooocones• 
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A aumbsr of W>T]SQT3 have studied several 

nerabors of the fanily Araoeae and reported the chroooflooi 

nuabers, namely, Bô wten (1940), Darlingtai and Janald-Aianal 

(1945), Sharma and Das (1954), F4>oMierjea (1955), RflmmchAi-

dran (1978), Anong the six taxa of the Araceao Included 

In the presoit investigation, 4 taxa - ibBQQBl)BÎ U3Uua 

Steudneya ooj-QeaalQido^. grmf almost t-Tild in Heghalaya. 

The previous work on these goiera including the piresent 

determination are sunmarlssed in Tables 41 to 44. The ^ 

nunbors are 36, 88, 30 and 28 respectively and a l l are at 

the diploid l eve l . Aiaong the 4 species, the chromosono 

s l a ^ l n A^ ??iaMf«C «nc[ SJ. QQlOMSlQldga are almost similar 

vhlch range from 3.17 to 6.86 ii (Table 6 ) . In the other 

tttfo species, Aŷ gaeî igi j^XOmm^Wm nnd rilMtMlhyff omsiiiiS., 

the chronosomee are nuch smaller, 1*40 to 8.99 n in the 

former and 2.19 to 7.04 yU In the l a t t e r . A great varia­

t ion in the slaa range of individual pairs in ^ a t a n t h u a 

flMt^lff may be noted. The karyotype of inBBtallttUiU& 

bulblfer (Table I5 Fig. 3 ) , indicates that 11 pairs of 

(^rotaosomes of different s iaes, A, B and C typos, have 

raeditsn o^itromeres and only 2 pairs havo eub»nodlan centro­

meres. The T.F* value i s 41.32. From these chromosome 

Ewasuremonts and karyotype the species appear to have a 

iQWaBtrlcal karyotype. The other species 



^TPfmrulaMil ^^s ^̂ <2h saallor chrociosomeS) but in t h i s 

case olso out of 14 pa i r s , 10 pairs have aediSBQ <»ntJ?o-

c«3ro3 and 4 pairs have sub-z®dian oentroaoros \d.th T, ?• 

value 41 •64* Oa. tho irtiole, t h i s species also lias a 

Sjfsiaetrioal ^aryotyp^* The third specids ficgiatarxthu^ 

9rnatfig has 16 pairs of ohraaosouost of which 10 pairs 

of diroDosoetes vi th A| B, C and J) typos havo median oantro* 

s2oros and 5 pairs of difforont siaes have sub-raedisn 

centroQoros. The T, F. value i s 40•84. This species tends 

to^srards asyiaaetry although aojori ty of the ctocsaoaoiaes ar© 

s t i l l metacoatric. a^'v^^Q?i <SQlQ<:^9XQiQ,99 »ias 13 pairs 

of A, B and C types of chronosamos with nodian centroaares 

end only oioo pair has sub-niodian oontroaore with T, P# 

Value 43.26. Tlius, t h i s opocies also has a syniaetrical 

karyotype. Thorofore, froa tlio idiogram, T# F» value and 

kiryotypes of these four species ^ i c h are at the diploid 

lovol can bo classified as larlnitivo types chromosomally. 

From the dotominatlon of ^ mnbor, the 

haploid nunbor in thoa i s 13, 14 and 15 respectively. A 

perusal of tho basic chrooosomo number in tlie family (c.f• 

DtiTlingtoa & Kylio, 1936) Indicatos x « 7, 3 , 9, 11, 12, 

13 , 14 and 17. The species vith a haploid nui-iber 14 can 

eas i ly arise as a multiple of 7 . Hi fact , the haploid 

nunbor tMch i s found in tho largest nucibor of species, I s 

generally tolsn as tiio priaary basic nu^-iber. I t i s quite 
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likely that 7 may b© the basic number from vAiidh. even 8 

or 9 can be derived through duplication of one chromosowi 

by non-disjunction at anaphase. Thus, from the primary 

mode of 7, 8 or 9 could arise. Similarly, 7 could giv« 

rise to the number 14 by duplication from vhich 13 or IS 

could arise by addition or deletion of one chromosome at 

anaphase. Once those numbers, IS, 14 or 16, are establish­

ed, their mere doubling vovHd give rise to the ^ nunber 

26, 28 and 30. 14ost of the species are vegetatlvely propa­

gated and sexual sterility even if encountered, has no 

relevance. The previous report of Moolsherjea (1965) also 

stresses the basic number as 7, 8 or 0 \jhich are found 

in several genera of Araoeao, such as, a = 9 in ^oorua 

(Darlington & Wylie, 1965) and a « 8 & 9 in gyphonlyB 

(Sharma & Mulshopadhyaya, 1966)* The ten species of ^mssJSQr 

Ti^'^lM listed in Table 41 have all qi = 26 or 39. It is, 

therefore, quite reasonable to assume that th© secondary 

stable basic number for the g^ius is 13 from vhlch the 

species with 26 or 39 have arisen through doubling or 

tripling. Ko\^v©r, it might be possible that x = 13 in 

^n>^P)^M,ftg and X « 15 in GffRatpnthttl nay themselves bo 

a derived number from a lo^»r number as suggested above. 

Krishnan al ̂ » (1970) held the same view x-jhile studying 

the number of diromosomes in Amorphophallus. The presenot 

of supernumerary constrictions (Fig. 8) in the dharomosocies 
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of Gonatanthus omatus also Indicate that s tructural 

changes In chroaosomos haws talogn place. 

Secondary constrlctlans have not been observed 

in the chromosaoes of ^fa^?rh?PM]»§T ^IS^Sm ^^^ Strafe 

aS2:§t but tw> pairs of chraQOsaoes of Gtanatantbus show 

seccmdary constr ict ions. HwWubidran (1977) reported 

secondary constriction in a t r ip lo id 4* )?tAbifar, I t I s 

a coDBQon feature that in the saoe species sonie yxsiviBvs 

have reported 3ec<»idary constrict ions, ^^ereas, othera 

have not obeerved i t» According to soae worlxers second­

ary constrictions are laportant chromosonie aar tors and i t 

imparts Individuality to chr{M3osoi!ie pa i r s , but i t i s not 

considered important in over a l l considorations of karyo­

type* There i s considerable divergence of opinion about 

tho relevance of secondary ©mstrictions as a chromosone 

marter and re l iable tool in phylogenotic studies. Stebbins 

(1050) Eientioned that •Nucleolar organisers with i t s 

s a t e l l i t e s may be g a i n ^ or lo s t during ewlut ion and that 

the Bias may increase or decrease." Lewis and John (1963) 

stated that dirooosome regions which are devoid of coiling 

present a different picture than a to ta l ly coiled arm and, 

therefore, secondary oonstrictions are not always constant 

in appear^mce and have to be considered tdth utmost care 

and at tent ion. So far these four species are concerned, 

secondary constrictions are absent in 3 and p r e s e t in tvo 
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chromosomes of ono spocios and thus i t does not provide 

any valuable information eithac oaa the uyiamtry or phylo-

geny of these taxa. 

The other t w species ^m^^^m^ a ^ l t t l f o l i m 

*̂ <2 Colocasi:;t osoulgata aro <saltivatod for the i r nutr i t ious 

WTBM oad oormols. These tXvO show groat diversity in 

the i r morphological features as ve i l as other characteris­

t i c s . In par t icular , 2U sagi t t i fol tun collected from plains 

and the saae species collectod fposs the h i l l s differ mark­

edly. !rho tubers of the plr ln variety are osaller in s i at 

than those of the h i l l variety. The height of the plants 

in the h i l l variety i s higher (60.1 cm) than that of the 

plain variety (30,90 cn»)j but these two var ie t ies are 

identical in the i r loaf shape. Their leaf siae di f fers . 

Percentage of moisture content on6 yield per plant are high 

in the h i l l variety as compared to the plain cmes. The 

stomatal index i s high in the former. The h i l l variety i s 

found to be morphologically superior to plain variety in 

a l l the nK>rpholO£ical parameters ana3.ysed. The spedea 

i s popularly tooT-n as *Tannia« nnd the var ie t ies collected 

from the h i l l s and the plains are both diploids ( ^ = 26)« 

Thus, in spite of great differences in the laorphological 

features of the tt^o var ie t ies they have the same chromosome 

number and are at the diploid l eve l . The s^natlc number 
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corroborates the ea r l i e r report of Jos and Magoon (1970)| 

Magoon e^ a^, (1971) and Marchait (1971). The chromosoin© 

conplec^nts In both the var ie t ies are almost similar v l th 

alight differences, namely, in the plain variety i t ranges 

frcaa 1*23 ii to 3.25 ix and In the h i l l variety from 1.84 

to 3.87 ja . The individual length of chromosomes and the 

types to which they belong are given in Tables 7 and 8 . 

m the plain variety 2X) pairs of ehromosones are netaoentrlc 

and they are of the C, D and S types. Only 3 pairs have 

BUb-modian oentronores. In the h i l l s t ra in , however, 6 

pai rs of chromosomos of C and D types aro metacontric, 

4 pairs of C type and one pair of D type have sub-nedian 

centromeres. The remaining 2 pairs are of IJ types and have 

8ub«terminal controc^res. Thus the T. F . value in the 

plain variety i s 40.77 and in the h i l l variety i t i s 38.48. 

Cb the basis of these measurements i t i s evident that tha 

karyotype of the plain variety i s more symetr ica l than 

that of the h i l l variety. If \d.der areas in the h i l l s 

Including a l l niches are covered for collections possibly 

we nay get far more variatifms both morphologically and 

karyotypically. 

The ^ number being 26, the haploid number i s 13, 

tihlch nay be lool^d upon as the basic number. I t has bdffi 

discuss©! above in the c a ^ of the other species l i k s 
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AA hulhifer that ev®i x « 13 could have c r l s a i fi?<OT a 

lox^r number. The variation in the karyotypes of the 

plain and the h i l l var ie t ies possibly indicate that the 

original basic mciibor 13 i s a derived nuiiber. Based on 

pachytene studies (Table 45) I t was suggested that Xanthp« 

jQQft has a low base nusber lilos 7 or 8* 

Thus, on the whole, the differences In the 

T, r . values of the plain and the h i l l var ie t ies and the i r 

Icaryotypes, indicate that factors I'esponsible for the loss 

or gain in the chromatin matter and mechanlsci lilas peri-» 

centric invorsions and translocatloas could be operative 

possibly shifting the position of tho centroiaeres and 

altering the size of the chroinosanes. Two trends In the 

chromosocie laorphology and size appear to bo evident, namely, 

Gvolutlcxi of tho basic nunber 13 from a lower number and 

karyotyplc differences lii the plain and the h i l l variety 

through aberrations. 

The species, QSUMtMA esculonta, i s popularly 

called »Taro* and i s cultivated for i t s nut r i t ious corns. 

Fifteen strains have beoi collected from the plains of 

South caxd North India, and also froan the h i l l s of Meghalaya, 

The dis t inct ive norphologlcsl features of tho corms and 

oorraels have beoi sunmarlsed in "'ables 10 ?5nd 1 1 . The 

acoossions from South India are diploid x^ith : ^ = 28 and 
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those fT<n IJopth India are t r ip lo ids viith ga = 42. Ths 

coHoctions made fpon tho h i l l s of Meghalaya havo both 

diploids and t r ip loids* The t r ip lo ld s t ra ins on the vhole 

are bigger in size and laorphologically superior to diploids. 

Tho t r ip lo ids frosa Meghalaya aloo shô RJd ixfre variaticais in 

siso than diploids. The leaf size in the diploids ranges 

from U1 .7 m^ ("train IS) to 1983.5 <sn̂  (Strain 12). l a 

t r ip lo ids , howovsr, i t rangos from 281.7 ca^ (strain 7) to 

t.5 as? (Strain 10) . I t io interest ing that the vi ld 

s t ra ins had a lo^.or leaf area, namely, 111.7 cm and the 

stoaatal index 8 . ^ . Tho Incrcaso of ciir̂ saosoJTie number 

fron 28 to 42 docroases tho stoaatol index which ranges 

from 3.91 to 3 .31 . h similar toidency in the reduction 

of stoiaatal index fr«qu«icy .̂'as reported In iJaS OO;^ (ilan-

dolph, 1932, 1D35), Tradsaoantia (Sax & Sax, 1937) and 

Ssdiffi (Ealth, 1943). The t r ip lo ids gavo much higher yield 

than the diploids. Even tho diploid s t ra ins grovlng in 

the higher altltacte gave bet ter yield porfomanee than the 

s t ra ins cultivated in the p la ins . Thus evan in the diploids 

thoro i s s t ra in difference. This groat var iabi l i ty , thero-

foro, In the diploid and t r ip lo ld accessions in Coloeasla 

esQUIonta can be meaningfully e::plolted foi' higher and 

ffiore production. 

The genus GoloGaaia appears to possess different 

diroHMWP numbers. Tl^ present report of 2Si ~ 28 and 42 
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confirms the ea r l i e r reports by a number of workara 

(Table 46)• Hov^ever, Rao (1947) and Delay (1951) alao 

reported ^ = 36 and 48 respectively. But the majority 

of th© reports from various accessions confirm ^ ~ 28 

and 42* 

Th^ detailed neasurec^nts of chromoson^s smd 

thoir karyotypes are given in Tables 12 to 26. Taking 

the Strains 1 to 11 (Tables 12 to 22), a l l of ^̂ ihich are 

t r i p lo ids , there i s some degree of variations in the s l a i 

of individual dircsaoscKas and correspondingly in the nean 

length of the chromosomes. Some differences in the si a 

of individual chromosoiiffl can also be ascribed to differen­

t i a l fixation and staining on different locations and 

dates, but in t r ins i c differences in tho alae of the indivi­

dual chraaoscraes cannot altogether be ignored. Among the 

t r ip lo ids the smallest chromasone I s 1.70 ^ (strain 4) 

and the longest i s 4.40 u (Strain 7) in s lae . Naturally 

the t o t a l chromatin length among the t r ip lo ids also shows 

variation idth the lo%»st factor 98.70 yU in Strain 9 and 

the highest 137.43 yU In Strain 7. The karyotypes of the 

Individual s t ra ins also show var ia t ions . For instance, 

Strain 1 to U , which are aH t r i p lo ids , have different 

number of metacentric chromosomes, 13, 9 , 9, 9, 10, 7, 11> 

10, l2f 7 and 12, respectively. IJost of the metacentric 
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chrofflosones are of C Mid D types. Hov«vor, there i s 

variation In the number of chroiaosoiacs vi th sub-nedian 

and suh-teminal centromeres in these s t r a ins . Besides 

the nMtacentric chromosoneo, the remaining pairs are 

mostly sub-metaoentric. Only in 4 s t ra ins son^ chromoso­

mes show sub-terminal centromeres (Tables 13, 14, 16 & 21). 

Thus, basically the Icaryotype i s syrametrical with some 

chromosomes 8ho\dng tondeiiey towards sub-tarminal centro­

meres* This i s also evident from the T. F . value vMch 

i s only 39.28 in Strain 2 and the highest 45.33 in Strain 1 

id th most of the s t ra ins having 40-41 as the T. F. value. 

Aaong the four diploid s t ra ins (Tables 23 to 

26) the smallest chromoscsae i s 1.93 JX in Strain 13 and 

the btggest 4.34 Jii in Strain 12. Iiov»v©r, the mean 

length of the chromosomes i s 3.0 i i . Among these 4 s t rains 

also the pairs of metacentric chromosomes are from 12 to 

15 and most of these metacentric chromosomes are of C and 

D types. The reaminlng pairs have sub-raetaoentric centro­

meres but no pair has been found to possess sub-terminal 

centrc»ner©. Accordingly, the highest T. F . value i s 43.15 

in Strain 12 and the lowest 38.32 in Strain IS . In the 

diploid s t ra ins also, therefore, the karyotype i s mostly 

symmetrical only showing a shift of the posltlcai of contro* 

mere towards sub-median posltlcai. But a comparative look 
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of the trlploldfl and the diploidsi Indicate that there 

are Individual sots of trlplold ^̂ iroiaoaorios vjhere the 

centromere shifted to sub-median position, but that typo 

of sltuatlco has not been found In the diploid accosslons. 

It indicates that the trlplolds shoving greater varla^ 

bUlty not only in regard to the nisnber but also In intra-

chroaosomal shifts of segments. Cbe vould, thorefore, 

expect tho triploids to provl<^ a nuch rlchop material 

for clonal aoXectlcm and cultivation than the diploids* 

fhe above dlscusslcms have established the 

existence of cultivation of a number of diploid and trlplold 

strains, some suited to South liidla, soioe to Worth India, 

whereas both diploid and trlplold to Meghalaya State, ThsM 

strains of {?Qloca?l^ (Taro) are propagated exclusively by 

vegetatlv© moans and, therefore, one strain is completely 

Isolated from another vdttout any chance of gene exchange 

among thoa. Thus the karyotyplc changes and random muta* 

tions arising in each strain would gradually load then to 

divorgoiice. This Is not only true for Ciolocasia. but 

equally truo for Tannla Q ^ aagittifolium) as reported by 

Kuruvllla and cingh (1980). Those divergences are also 

reflected In the diploid and trlplold strains cultivated In 

the higher altitude of Meghalaya which have longer chromo­

somes than those cultivated In tl^m plains. Stebblns (1950} 
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c r i t i c a l l y discussed the adaptive significance of longer 

chrc»nosoiaes at higher a l t i tude . Thus the general pattern 

of the evolutionary dynamics, l . e» , through structural 

changes in chroraosones in Taro and Tannla i s the saa© as 

described In other groups lilsa Ha>ii«di|i (Sharmai 1966) 

Shanaa & Iioolsheriea, 1936), Sorghuqi (Shama & Bhattachajp-

3oe, 1957) and iirassj^ca cGapostrla (iiookherjeo, 1977) • 

ThQ occurroice of tho t r ip lo ld s t ra ins whidi 

• re karyologically arranged into 14 se t s , each sot of 3 

chromosonos, conflma the i r autoplold nature. But the 

number 28 with a ~ 14 i t s e l f appears to be a derived 

number fron the basic nunber 7 because in a large nunber 

of the taxa of ./Vraceae x = 7 i s the dominant number. Thus 

through doubling In the ronote past the secondarily derived 

base nunbor 14 was o s t a b l i t ^ d In th i s genus. The poly­

ploids in tho sonus appoar to have b e ^ derived from thd 

basic set of 7 and xviierevor nunbers other than 28 and 42 

are found, they nay be dovlations frcxa the basic set of 7 

(Choudhari « Gharma, 1979). tEho moiotlc studies of 

Abraham and Hamachandran (1960) and, Sham^ and Sarcar 

(1963) shotdJig 14 rogular bivalcaits corroborate that the 

chronosaaal sots aro horaogonous and havo arison through 

doubling in tho raiaote pas t . I t i s now well toiowi that 

the autopolyploids, after a few generations, f a i l to form 



m 

multivalents (Randolph & Giles > 1061)5 henoe, the occtt* 

rrence of regular 14 bival«mts does not preclude the 

chance of the autoploid nature of the polyploid s t rains 

of goXocaglft* 

Electrophoresis, i»©«i electrophoretlc mobili­

ty of protein fracti 's isi i s proving to be a very effective 

tool in the analysis of gonetlc varlseico* Similar varie* 

t i o s of a taxon possess almost simller/1dentleal bands 

vhidi are considered a roflocticai of thei r genetic homoge­

neity* lii acK^ssioas vhlch havo the same chrcsaosacie number 

as %i8ll as very few distinguishing feat urea, protein and 

«n;^paatic bands may prove infonaative to bring out the 

in t r in s i c differences aacng them* Singh a t ^ * (1973) and 

Sanyal and Shama (1980) strossod t h i s point in their report , 

l a t h i s baclalrop the t w accossions of ^a»*hfti»fl«ii aftfitttX* 

SaiMiMf « » f'̂ om the plain and the other from the h i l l s i 

havo b e ^ analysed electrophorotlcally to bring out the 

nature of in t r ins ic differences betvaen than. I t may be 

I'ecalled that the tame chrooosone number and the i r chromo-

sooal compleiaents are very similar except that in the h i l l 

acceBSions the karyotype has several pairs of chromosomes 

v i th sub-median oentrooieres and show a tendency towards 

a^OBKtry. flow far theTO intra-chrociosoiaal variations are 

reflected in thoir protein and enzymatic profiles nay provide 
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useful inforaatlcai. The t o t a l piroteln content in th« 

plain and the h i l l accessions I s 5«1 and 8.4 lag/g dry wt. 

respectively. TYm number of protein bands are 7 in the 

plain aceesslcaa and 12 in the h i l l accession. Fig. 23 

indicates that the number of dense bands vary In the 

tvo accessions \^Mch are 2 in the pladn and 3 in the h i l l 

variety. Howsvor, s t a t i s t i c a l analysis of the Hf values 

of the & bands in the tvra access!ens shows that they are 

not significantly different fr<aa «ach other and, thero-

fore, be considered hcsiologous. The homologous baids are 

cheracterised - (a) dense ffiid (b) sedium, but TKXIQ of the 

l ight bands are honoloi-ous In the two accessions. Hhecter 

and de Wet (1935) nontionod that in epite of morphological 

and ecological differenceSj tcsxonorilc categories below 

the spocdes level possess tho same protein prof H o . How­

ever, In cevernl cases dlffercait bands have boon encoun­

tered among different var ie t ies or sub-species of the 

scae spocies ccoplex. For the enzymatic profi les poroxi-

dasos ore easi ly screenod. Those are o:d.datlve enzjmiea 

^ i c h 02:idlse a nunber of siibstrates but not hydrogen 

peroxide Ĉ o*̂ **)* ^ ^ y catalyse tho oxidation of phenolic 

oongjouads and aromatic aminos into qulnones in the 

presence of H„0 (Bonner j 1960). Those ^laymos are unl-

vcrs3l in the plcait klngdosa end arc generally associated 
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\d.th the ©lectroQ transport chain froci HAKiU to cytochroma 

as reported in cabbage aad cuoaaber raltodtioncSrla (Ivonova 

£& ^ ' t 1067). I t I s seen fron Fig, 34 that peroxidase 

bands a*e S«7 In the plain and h i l l variotlos but the 

number of dense bands are the sane In both the accessions. 

-hus electrophorotlc pattern shows charactorist ic bonding 

pattern for protein and onzĵ sae, The minor differences In 

the two patterns may be taiaan to Indicate the differences 

In the i r genetic ma3flQ-up» 

SuiLitiriglng the si tuation In ZA aaF-ittifpliu^ 

I t Biay 1» stated that tho itjinor dlff«pano©t In the karyo-

typo of the t\K> accessions may tx) duo to Intra-dironosoiaal 

changes nnd mutatlcais which are also raflocted in addition 

to thoir t o t a l prototo and electrophoretic patterns of 

isoporoxldasos. Quite l ikJ ly the h i l l variety vd-th higher 

protein contcat may be the re wilt of human selection for 

noro nutr i t ious coi^3# ^he h i l l variety gro'.Jing in renots 

areas I s coaparatively not so disturbed and represent the 

pattern of intra-chranosacial changes that ore talcing plao* 

In the species. 

Cbwueme (1978) holds that »Tannla» originated 

and was brought into cultivation f i r s t in Tropical Ansrlca 

froa ^ e r e I t spread to other continents including South­

east Asia. In Moghalaya i t i s l ike ly to have been brought 
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tram the South-Sast Asian countries and areached the Eliasi 

h i l l s . The plain variety laay be a direct introduction 

the original Aosrican s t r a ins , . 

Ethnic relationships of soao t r ibes of iJortlv-

Bast Iftdia to the natives of South-East Asia lend support 

to th i s view* Even i f the t\JO accessions nay have a 

ooDEsan origin, rom© cytogenetic divergences are expected 

because of the i r migration froo the original place via 

different routes . Perhaps the porfonnanco of the Khasl 

variety pnd the plain variety> *md vice versa> and also 

thoir in-depth assosanant of protein and peroxidase pro­

f i l e s say provide addlticmal information about thoir or ig in . 

Tlie elactrophoretic studios in respect of 

t o t a l protein profi les and carbohydrate contents have been 

Qade in a l l the 15 s trains of ^olQcasj.a Q^Qa:|.unta. 11 of 

%Aiidi are t r lp lo ids and 4 are diploids. The protein values 

In these s t rains range from 4*2 to 11*4 lag/g dry wt. Ths 

maxinuM protein value i s found in OHQ of the t r ip lo id 

Strain 8 (31*4 ng/g dry «t«) and the minATni»n (4.2 xag/g dry 

wt.) in the vdld diploid Strain 16 (Table 28). The highest 

carbohydrate content 36.0 rag/g dry wt» i s regarded in 

t r ip lo id s t ra in 7 and the lowest in the diploid Strain 16. 

Eloctrophoretic banding patterns nlso show variable nunbers 

matmg the differ oat s t rains of *0;aro'« Ooierally the 
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number of bands i s 0 in the ^rdld s t ra ins and 12 In the 

cultivated s t ra in 1 (Table 26, Fig. 88}* The nunber of 

dense bands also differ In diploids and t r l p lo ld s . Even 

l a t r l p lo lds , Strain 4 has t\x> bands, whereas Strain 7 

has six bands. The other s t rains 111© 1, 2, 3 , 9 and 11 

of the t r ip lo ids , have 4 bands each* Only two t r lp lo id 

s t ra ins 6 & 6 have 5 bands. Araofig the diploid straimi 

the number of bands ranges from 2 to 3 , For Instance, 

Strains 12 and 14 have 3 bands and Strains 13 and 15 have 

2 baads, Lite the dense bands the oedlum bands also vary 

in aH the s t ra ins . Danlmihardja and Sastrapradja (1978) 

reported naxlmum of six bands in the cultivated and three 

bands in the wild. In the present collections both in 

wild and cultivated 'Taro* the number of bands are higher 

than in the reports of the previous workers. 

Froa these electrophoretic studies and carbo­

hydrate contents indications become evldait that these 

s t ra ins differ a t the genotyplc l eve l . The ^rlld s train 

with tendency tov/ards aaycaaetrical Icaryotype, which obvi­

ously has not bean subjected to human selection, has los t 

carbohydrate and protein content. Human selections have 

always been In favour of s t ra ins which have more food value. 

This i s a l l the more evident that the t r lp lo id s t ra ins 

have more t o t a l protein content than the diploid s t rains 
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although oolloctod from the saoe area and altltudfl. 

Their protein hands are almost similar. Minor karyotyplo 

changes in tho Mild s t rains nay only be the device for 

adaptation In tli« natural ©nvlroniaent whereas the cultiva­

ted s t ra ins are pas^red and safeguarded under human care» 

In conclusion i t may be generalised that these 

*Taro' s t rains are not only morphologically divergent but 

also kapyotypically cmd genotypically. The t r ip lo id 

s t ra ins have greater var iabi l i ty than the diploid ones. 

The occurrence of both diploid and t r ip lo id forms in the 

h i l l s of Meghalaya, v;horeas the diploid forms res t r ic ted 

to the plains of South Ihdla may be takon to suggest that 

t r ip lo id arose in response to the daaand of tho climatic 

sltuatloaas of the Meghalaya region. Several worlJers l ike 

Love and love (1943, 1949 a 1957) Stress that the poly­

ploidy i s one of the respcmsos of tho orgaaalaa to higher 

a l t i tude . Since these strains flower very ra re ly , their 

meiosls i s unIaio\«i and no c r i t i c a l ooccient on the nature 

of t r lploidy i s possible although karyotypes suggest tlielr 

autoplold or lglnr 

Da CandoUe (1886} mentlcaied that CQlocaaia 

originated in tho Indo-Malyan regions. According to Pona 

(1970) cul t lvars of £x eaculonta might have originated 
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«lthap in the ITorth-Saatem regions of India or Upper 

Bunaa* Pluclsnott (1972), on the other hand, holds that 

Southern Asia I s the native place for qolQcasia. Cfawi«a© 

(1978) stated that »Taro' var ie t ies might have originated 

from 3outh Ccsitral Asla# Tlio greater diver'-Ity In the 

h i l l s trains of gg, esculent a than in the plain var ie t ies 

suggests that there i s greater probability that these 

s t ra ins originated in the North-Dastem India, According 

to Vavilov (1931) the species In the area of i t s origin 

has larger number of vnrJatlons or divers i ty . Froa th i s 

angle tho IIorth-Eastom region of India nay be considered 

tho centre of origin of Qj, oaculenta. To se t t l e the 

na t te r vjlder collect ions fron the t^ole h i l l regions of 

ITorth-Sast India as \dell as fron tho South-East Asia 

would be rowirdlng, honce, i s e ssen t ia l . 

Thus tho cytologlcal data of the tdld and 

cultivated species of Araceaa have provided useful clue 

to the trend of speciation among theia and also throws 

l igh t aa tho status of the i r ploidy and the basic chrooo-

sot»3 nunber. The study of to t a l protein content, enzyno 

profi les and carbohydrate content In the ^dld and cultiva­

ted s trains have also Indicated the role of human and 

natural selection in the spread of the va r i e t i e s . I t has 

also highlighted tho necessity for In-depth collections 
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of the r ld i genaplasm of the tuber crops \*ildi can be 

neenlngfully utilised to supplenont the food chain of the 

populatlcai* ThQ masdmum diversity of some of these arolda 

also indicates llorth-East region of India to bo their 

probable centre of origin. Those informations undsrllno 

how necessary i t i s to hav© a syst^aatic and Intensive 

cytogenetic study of the local flora, both cultivated and 

the wild, of the almost unexplored region of Ifeghalaya, 

n 

The choice of selecting scaae local varieties 

of malae of Heghalaya as the ©xperlm^ital aaterlal for 

Investigation was stressed In the earlier chapter, an the 

basis that the Ilorth-i^ast region of India Is oonsldored 

as the secondary oentx^ of origin of nalas. In fact primi­

tive mal!5e varictios aro cultivated in GlMdn and other 

h i l l States of the nortb.Bast region sho\iing al l tlic fea-

tuTGS of the t^riosGcpt in having several cobs froQ a largo 

nunber of nodes, but oadi cob of snail slao« There i s 

also a group of cytogenetic!sts xiho hold that naiae origi­

nated In ^outh-East Isia ftron Coix and garghun (iiadorsont 

19^} c.f. Mongelsdorf, 1©47), Be that as i t may, In the 

present investigaticin several local varieties have bean 
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•tudied for their morphological diversities and behaviour 

of the intervarietal hybrids in the F and succeeding 
JL 

generations. I t i s MQUL Isnoiaa that in inheritance studiea 

hybrids do produce 'tlirow-backs' and *off-types' of rece­

ssive genes vMch are Important, i f not economically, at 

l eas t from the phylogonetic angle. I t i s in t h i s badsgrouttd 

that data on the varlcxis var ie t ies included in the Inveati-

gatlon and thoir hybrid perfonaanc© i s considered here* 

The chromosac^ nunbcr i s very stable ( ^ " 20) 

and conflnas ?5ll the previous work (Table 47) • The jj and 

the basic nunber, thcsrcforo, i s 10 \filct i s accepted by 

Host naiae vjorters. Ho^jever, Anderson (1945) holds that 

the basic numbor in nalae i s 5 l i t e goiy and come other 

species of Haydeoo* According to those l a t t e r vievs maiase 

i s a tetraploid \-rtiich hcs got diploidlscd as a resu l t of 

getting f i l te red through thousaxwis of ae:sual Generations 

after i t s origin* The process of diploidisation in maiza 

appears to be rather fast vjhich was evident from the wjrk 

of Randolph and Giles (1951) in T^ldi only during 10 gene­

rations thG expcrin^itally produced totraploid maiao with 

^ = 40 began to show only 1-2 quadrivalents in the 10th 

generation when i t had on avorago of 9 quadrivalcaits in 

the f i r s t generation* 

file:///filct
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Jto view of th i s i f .Z§§ naya arose from a proge­

ni tor \d.th ^ = 10, i t wuld bo a polyploid but behaves 

today as perfect diploid• This could bo a probable hypo­

thesis* I t I s true that in j ^ ĉ ay^ Inheritance studies 

have shoxm duplicate factors (Husl^lns &. Smith, 19341 

Povors & Clark, 1937), but even in s t r i c t l y diploid species 

deletion and duplicatlcn do arise spontaneously* The indi­

viduals xdth deleted segaant nay be eMninatod but the one 

with duplicated segments nay have a survival value in 

natural selection and vovJL& thus bo retained. In t h i s 

l ight mere presence of duplicated ecaes canrwt be a strong 

ground for a polyploid origin of a taxon. Das (1970) holds 

that nalae might have originated as a resul t of hybridisa­

t ion bet\i?Ben tw) very closely related genera vdth a " 10 

of a basic auabor S in Poacoa© (Gracdnas) in x*ddi an array 

of basic nutnbors 1 1 ^ 5 , 7, 9, 20, 11 , 12, 13, e t c . are 

oonsaon. Several genera have dibasic number 7 or possible 5# 

But no conclusive evidenoss have been forthcoming to es ta­

bl ish the derivation of a * 10 in ^ nava from basic nunber 

6. 

I t i s Interesting that ga '̂  20 I s a coaniflft 

number in a l l the four var ie t ies - Yellov Hhillong, Garo 

l iol te, 31M:lia Yellov tm<i Silsklm White, but the t o t a l chroma-

tlji length in them ore different froin one another, namely, 
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81,32 Ai 74.94 ii» 57.94 n and 60.04 U respectively. 

1!he length of ehroaosocie I t se l f I s not a dedss lve factor 

to Interpret wide divergences, yet, the difference l lbe 

81.32 Ji and S0.04 M cannot be altogether Ignored, espe-

e l a l ly ^ e n a l l these var ie t ies are almost endemic to the 

h i l l y t r ac t of the North-East region. 

Iioolslng to the karyotype of the four voriotles 

80O3 in ter est Ing features emerge. The karyotypes of 

Itellov Shlllong have the maî liiuim sub-median chromosomes, 

!•«•> 4 pairs are sub-nedian and 6 pairs are metacentric} 

\rAereas, in SilsJclm Yellow there are only 3 sub-median pairs 

and 7 pairs are c^tacentrlc (Tables 30 & 32). The differ­

ence in t!^ number of dhrcmosowB pairs having median and 

sub-median centromeres i s reflected in the T. F . valua 

Tsihioh i s 36.33 in Yellow ahill<xig and 42.75 in Slkkim 

Yellow. I t thus shows that the intra-chromosomal shifting 

Of omtraaQTe and chromosocial segments have taken place 

in these var ie t ies f̂-Mch are v^l l adapted to local climatic 

s i tua t ions . In each of these var ie t ies there are sons 

chromosomes whldi are longer and others are shorter. Ths 

ra t io betx^en the longest said the shortest chromosones are 

2.07 Ji and 2.40 ju in Ifellow Shlllong and SlKkim Yellow 

respectively. The occurrence of long and short chromosomes 

in on© ce l l have been generally interpretted as having been 
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ccaitributed froia t w different progenitors. Thus KUwada 

(1919) postulated that longer chrosaosoniGs In ̂  nava ore 

derived from Suchaler^a and shorter through other hypothe­

tical progenitor supposed to be an unlaiô ai species of 

Andropogonao. It was on this postulate that he based his 

idea of hybrid nature of ^^ mays. This view has, hovjever, 

very little support and even in the present primitive varie­

ties no such Indlcatican can be ascertained. 

Meiosis In a taxon and hybrid provides a very 

useful source of information cai the homology, structural 

pattern, linearity of genes, chromosomal aberratlcms, etc. 

Therefore, meiosis occupies a very important aspect of 

Investigaticaa of species hybrids to understand their anoes* 

tory and phylogenetic relationship. There are important 

re sear di publicatlcms ^oidng that the meiotic pairing is 

under g^ietic control (Svanson, 1957$ Hees, 1961$ Ved Brat, 

1966) • Basic chromosome number and chlaaaata per nucleus 

ccsistitute the recombinatian index of a species. In 

several cases chlaama frequencies have been found to be 

influenced by environmental factors, su<*i as, tanperature, 

rainfall (Eaiiott, 1965j Dorvdck, 1967} Henderson, 1962, 

1963) • But In the present instance all the varieties hav» 

been ©fotaa and studied under uniform onvlrcamental condi­

tions having the same temperature, soil types, etc«, hence. 
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the Influence of environnental factor i s ruled out . The 

chiascia frequency nayi therefore | ho safely talt€ai as true 

Index of genetic expression. At oalosls a l l the varieties 

tibov 10 bivaleats maljaly of ring types. Hod bivalents 

ĵore scarce • At times a few RlCs in an anther did have 

9 bivalents and 2 univalcmts whidfei may have been precoci­

ously separated or thoy may be true univalents. The scoring 

of ring, rod er spindle shaped bivalents in different 

frequencies determine the nunber of chiasciata per nucleus 

and per chrcraosoot. TH th is respect, the four varieties 

have different chiasraa frequency at dlakinesis and neta» 

phase I and thoy significantly differ from one another 

(Table 36)* For Instance, C-aro '.Mte has &4.60 ohiagnfita 

at dlaldnesis but the OiMdUa VJhite has 21.61. On the othey 

hand Sil4dn Yellow has 20.37 and Hikklm V.Mte 19.50 at 

motajAiase 1. Of course the chiassiata value always decreases 

froQ diaklnesis to metaphase I due to termlnalisation, yet 

betijeen the t%ro varieties of the samo locality, i f they 

differ in chiaaaata frequoncy that may snount to an intrin­

sic genetic difference bet^jsen tlioa. I t i s also held that 

a variety which i s highly hisaologous has a high ch ia« l 

frequency with the result that the recombinaticxi index i s 

raised through reshuffling of genes at recombination. Thus 

the chlasnia frequency at dlakinesis and nietaidiMi 1 to. these 

varieties may be talsen to reflect some aoount of genetic 
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divergence that have arisen in them to maintain varietal 

ld®itity. 

Pollen fertility is very high In all the four 

varieties, nanely, 90.20^, 90.60/'̂ , 87.39^ and 86.28,1 In 

Yellow Shillong, Garo t^Mte, Silddra Yellow and Slkldm 

White respectively. Gince there *̂»re no chroaaoscanal 

abnormalities at any stage of meiosls, the high fertility 

of pollen is an expected expression. 

From the standpoint of nutritive value, au<^ 

88, tho carbohydrate and protein contents, tho four varie­

ties differ fron one another. Garo v.Mte has the maxlnun 

protein ccaatent (9.2 og/g dry wt.) and the Tnlnimnm value 

is 6.4 Qg/g dry «t. in Silddm Yellô r̂. But BiMdB Yellow 

has the highest carbohydrate content (13.4 lag/g dry wt.) 

and the lox̂ êst value in Yellov Shillong (8.7 xag/g dry wt.)# 

These differences in the total protein and carbohydrate 

contents should be takan to reflect their genetic diver-

gOdoe. The same is true about other tw) varieties. 

m the hybridisation progracnae among thosn 

four prlciitlvB varietiosj tho procedure adopted has been 

that one variety from the Sllddia area and one fraci tho 

v*5hillong area have been hybridised. Since these t'wo States 

gro\? their owi malzse varieties the crossing experlioBnts 
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could bring out through the hybrid and sogregatlng fftnMPft-

tlctts the differences In their genetic naks up. The hybri­

ds raised are i Yellow Shllloaag (female) x Slkkim Yellow 

(nale) and SlMdm White (finale) x Garo î /hite (male). In 

both these crossings the size of the F, hybrids v u 

vigorous and tntermsdiat© of the two parents. Th© colour 

of the kernels in th© first cross YoUow ShlHong x SilddLn 

Yellow,? \ms purpli^# This Indicates that tho factors for 

yollot-dsh temcls in the two varieties are not the seme, 

hence, instead of producing •dditive effect, the phenoty-» 

pic ©t̂ ^ressloa of the ksmel colour has been through genlc 

interaction producing a new genotype, purplish. 

In the second cross Garo Vihlte x Sikklm White, 

the P temel was ^itish# But in aH othor rospocts the 

first hybrid, Yellow Slilllong x SlMdia Yellow was superior 

to the Garo î Mte x SlWda VJhito (Table 36). 

The F hybrids \«re aelotlcally quit© stable 

in nuBber as well as in pairing bohavlour. The karyotype 

in the hybrid also r«B«lned more or less tho saao as for 

the parent varieties (Tables 37 & 38). However, due to 

hybridisation a mixture of chromosome conq)lGcients may 

sometiiae lead to more pairs of diromoso&ds with sub-median 

tilitrooeres or less \dlth oedian or vie© versa. Thus the 
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shift In the ssroaotpy of the karyotype may tal© place as 

a resul t of the hybridisation bot\«en the two dis t inc t 

vsrletlGS. Seccsidary constrictions are absent in the 

SlMclm VJhlte x Garo '."hite but i s presont in the lollow 

Shllltmg X cildclra Yellow* 

flM Been length of chroitawns diffor in the 

t\«> hybrids• The hybrid SlliJdm '.ifhlte x Garo I-Mte hat 

Icmeer chromoroiaas (3»25 JX)t whereas, Yellow Shlllong x 

SlbJslm YelloT^ has the mean chromosomo length of 2»02 Ji 

(Iable 39) . As in the parents, Garo v:hite x Sikldn VMte 

hybrid has a pair of long chrcHQoswaes v.'hen compared to 

other chrooiosQtDes in the cotaplonKant and the ra t io betTi««n 

the longest and the shortest i s 8#16 i^* In Yellow 

Shlllong X Slkldm Yellow hybrid, hovaver, longer diranosorass 

have not been observod* 13ut l i t t l e differenos «xls ts bet-

1/mwa. the cliromososses as the ra t io i s 1«85 ii* 

Chrc»3osooe pairing being quite noi^al not nuch 

Inforraatifm an the internal mafeo up of the chromosomes 

could be mads out. The dilastaa frequency i s higher at 

dlaklnesls than at netaphase (Table 40) in both the hybrids. 

The value of chlasmata in Yellow Chillong x Olkldm Yellow 

i s 23.90 ix and 20.06 A at dlaldnesio and motaphase I 

r e ^ o c t l v e l y . At these two stages tlie chiasiaa frequency in 

the F^ hybrid SlMdm VMte x Garo White i s 23.08 and 19.76 

respectively. 
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Pollen f e r t i l i t y I s high iMch I s expected 

because of the regular nelosla, but In the tvjo hybrldi 

the value s l ight ly differ (82.27^ In the Yellow x Yellov 

and 82.20^ In the VJhlte x l^/hlto). However, In conparlson 

t o the parent var ie t ies the pollen f e r t i l i t y i s lower. 

This may be due to cryptic s t ructural differences in the 

chPcsaosoiaes of the var ie t ies brought together in the 

hybrid. Such minute cryptic differences do not hantper 

normal pairing but resul t In disharacmious gene ocaiblna^ 

t ions giving r i s e to production of soae aberrant and 

s te r i l e pollen grains. To that extent the pollen f e r t i l i t y 

data suGgGst that these primitive nalso var ie t ies are 

d is t inct and isolated, and possess different set of genes 

in thei r chrtxiosDoe oompleiaents. Magoon Qi, ̂ . (1967) 

interpretted the reduction in pollen f e r t i l i t y and aeed mt 

on the basis of such cryptic structural differcjnces in 

var ie ta l hybrids which grow in geographically distant areas. 

Protein and carbohydrate ecaatents in the Fĵ  

hybrids are intemwdiate of the two parents whl<*i again 

suggest that these two profllefl are under gcsietlc control 

and, hence, acQUir© the intonaediate value between parents 

and the hybrids. 

Samarlsing the study of the four h i l l varie­

t i e s of raai2» i t nay be stated that they are dis t inct and 



i 2 y 

established primitive var ie t ies v«ll adapted to these h i l l 

regions. I4ore and more iK>lated pockats of tho t r i b a l and 

h i l l areas need to bo covered and a l l available primitive 

var ie t ies of maize be collected to ascertain the i r variabi­

l i t y and geno pool. Quite l ikely sooe of then s t i U poasesi 

tmv© genes of other progenitors and may thus hold the toy 

to i l l u s t r a t e the i r or igin . Even in t h i s collecticn of 

four var ie t ies only thore i s indication of cryptic struc­

tu ra l differences in tho chromoscsaes. Similarly, they have 

features vMch point to other genera from which they have 

originated. Ho\>!Qver, more in-depth collecticms and modem 

techniques of chromosomal assay in these primitive var ie t ies 

and their comparison with the primitive var ie t ies of tho 

ffmt World can be ^wrth^Mle to see how much North-Eastom 

region has contributed to tho origin of malae. In t h i s 

connection I t may be stressed that Jain and his associates 

(personal communication) studied a number of primitive 

var ie t ies of Uorth-Eastesn reglcaX| especially the i r chromo* 

stxaal malse up and recombination IndeK. They found that 

the aJA content cf these primitive malae significantly 

6ittev from the Hov iJorld malae whidi i s also reflected In 

the i r different recombination frequencies. On t h i s basis 

they ccMncluded that these primitive malae var ie t ies of the 

Horth-Eastem region are the original progenitors of the 
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»m naisB. They thus supported the views of Anderson 

and others that nalsae arose in North-Sastem region of 

India including I^per Burma. liangelsdorf (1947) held 

that the South-East Asian origin of UQISQ i s on open ques­

tion and need to bo probed thoroughly. In view of th©i» 

findings i t becorass imperative IJiatmore and more oolleotions 

of t t e prlnitlv© nalao varlotles of SlMdm, north-Eastern 

reglcm Including Upper Burma be nad© and suitably assessed 

^d.th regard to their dirociosonal and BIA organisation, 

nelotic behaviour and recombination in the parents ond 

their hybrids and coop are them with the New VJorld nalas 

as well as ^̂ dth the allied genera of Poaoeae to elucidate 

their origin. 
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Colloctloas of Dooo cultivated and vi ld 

tuberous species of the family Apaoeae and primitive native 

t t r a in s of malae being cultivated in the reoote areas of 

Meghalaya v»re aade. To suitably assess those accessions, 

the i r morphametric, cytologlcal, electrophoretlc and Inhorl-

tanco studies have been carried out, the resul ts of which 

are compiled in the thes i s . Such a systematic collection 

and evaluation of the above nentioned v/ild germplasms of 

Ifeghalaya i s almost a novj attempt in the study of tho r l d i 

flora of the regies* 

Xm fhe tuberous taxa craaprise of tho gonera toJEahaallSllaif 

Arj^saen^, ^-^mtr^-^"" Z!Sm3£m^t '̂'̂ '"̂ TtHniMr (plain and 

h i l l var ie t ies) and Coloaas;la (15 s t r a i n s ) . 

tanth^s omatus and Steudnera gpXocagloiq^a BTCM v i l d . 

T^ ^ number in tlKise species are 26, 28, 30 and 28 

respectively. These nuabors have been detorminod for 

th© f i r s t t i iM. There i s \ildQ range in the siae of 

chromosomes • 1.4 ix to 7.04 i i . The smallest chromo­

somes ore found in 4^ consan^iuineum. Tho detailed 

QBasuroiaents of the chromoson^s show that they have a 

file:///ildQ


132i 

symnetrlcal karyotype. However, In g^ omataa a fiev 

of the chromosomes tend towards asyniaetry. Cytologlcally 

these species appear to be primitive. 

Somatic nunbor suggests basic number as 13j 14 and 16 

respectively. But the poss ib i l i t i e s of those basic 

nunbers having been derived from a lower nuriber 7 or 8 

cannot be pre ducted. Those points of evolutionary 

Inportance have been discussed. 

3* The two cultivated tuberous species belong to JLsoillQaflffli 

oad CiaiSlsaala* Xanthoso-^a I s cultivated iii the h i l l s as 

vjell as In the p la ins . The leaf shape in the plain and 

the h i l l s t ra ins are 5(Santical, but tliey ci 'oitly differ 

In s i a s . i3oth the var ie t ies of Zanthos>ona have ^ = 26 

, and are considered diploid. Detailed chrOTiosooe tneasuro-

a»nts indicate that the plain variety has motro s^'anetrl-

cal karyotype than the h^ll variety, "^^ role of chroiao-

sonal aberrations in cjreating karyotypic differences ha« 

been stressed. 

^« ColQcaoia osculcnta has a large nunber of s t ra ins , 15 of 

which \mve collected and studied. lUoven of the aces* 

sslona are t r lp lo lds m t h 2a = 42 nnd four ore diploids 

^Jlth ^ = 28. Trlplold s t ra ins are oorphologically and 

SiL yield far superior xhan the diploid straiiiS* *h« 
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detailed laeaoiraients of the chrooosocies and the 

iBHPyotypes have indicated greater divergence In the 

position of the centrcxaores of the chrcxaosooe pairs in 

t r lp lo id s t ra ins than In the diploid ones* Thus t r l -

ploids showing greater diversi ty In morphology, yield 

and karyotype, provide a richer material for clonal 

•election and cultivation than the diploids. There la 

also significant difference in the mean length of the 

chromosomes of the differcmt strains of Colocasia St^siis. 

lonta . The adaptive slenlflcanco of the difference In 

the chromoBorae len;;th vdth respect to low-or and hlghear 

al t i tudes have been projected. The study has brought 

out the role of karyotyplc changes 0116. rsndaa nutations 

on the divergonoe of those s t r a in s . 

6« Using Iiovjry's method (1961) t o t a l protein content in 

the plain and h l U varlot les of ^ant̂ iosv-̂ na gn.'^ittifQliun 

was detormlned, the values being 6,1 and 8.4 mc/g dry wt» 

respectively, HHectrophoretlc studies sho^^d character­

i s t i c bsaidlng pattern ^ t h respect to protein and Iso-

poro2:ldaae. In Coloca^^ esculenta t r lp lo id s t rains 

have more protein anrJ carlwhydrate caatants than the 

diploids, Tb3 nunter of protein bands also are more tn 

t r lp lo lds than the diplolde. The eloctropboretlc data 

have provided an insight into the genetic mate-up of the 
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varlotles (plain mid hil l ) and strains of {̂̂ thoflOB^ 

^d -̂̂ •'•̂ miT̂ " QggUl?nta respectlvoly. 

6« The eytologlcal and norphologlcal data, %jh0n compared 

%7lth other vxyVka of those genera fresa other regions of 

the wrld Indicate that the hi l l variety of XanthoaoiBa 

leglttlfoliam probably readied I^ghalaya and other 

Horth-Eastem regions of India froia South-East Asla» 

The plain variety of the species, on the other hand, 

î ppear to be a direct introduction from the original 

American stratas. Thus the presence of the hlU and 

plain varieties of this species has t«o sources of 

Introduction In Moghalaya and, therefore, their cyto­

genetic divergence Is a result of tholr having been 

originated froia different oentres* 

7» Similarly, the diploid forms of Colocasla tllWltntn sre 

restricted to South Ihdla, vjhoreas both diploid and 

trlplold fonas are found In Meghalaya, the trlplold 

strains being raore wide-spread. It Is believed that the 

trlplold strains arose In response to the cllaatlc condi­

tions and ecological demands of the hi l ls of Meghalaya. 

8* KoaPtlwBastom India including SlWdm s t i l l grow primitive 

maize varletlos In rcsoote areas* Anderson (1945) hold 

that IIorth-Eastem India and Western China are probably 
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the centres of origin of the cultivated maiae, the 

contributing parents being Coj^ and gprfStWI- ^ "^^^ 

as i t nay, the pr inl t lve s t ra ins of naizse of t h i s area 

do possess several features of Trlpsacum* one of thi 

iBtportant axitarlbutors to tho genome of Zea oaxf.* 

Four var ie t ies of maias - Yellow ShiHoogf Garo Vhite^ 

SllddLm Yellow and Slldslia White, a l l tjlth Sft * 20, were 

collected and growi for the i r aorphological and cyto-

logical studies along \-.lth the hybridisation programae. 

The t o t a l chroiaatln l^igth In these four pr inl t lve 

var ie t ies differ \ddoly froia ono another. I t i s s lgnl-

IftMat l^at Jain (personal cossminlcatlan) pointed out 

the great difference In TMK contents of these primitive 

var ie t ies of maijse \ritb. that of the AnKjricai maiae 

va r i e t i e s . Detailed karyotype and the poedtion of centro­

meres among these var ie t ies indicate Intra-dirocwsoaal 

shlf t lngs, presumably as an adaptation to the eoological 

niches. At molosis the flhlasiaa frequency In these varie­

t i e s differ from an.Q another indicating the differ^i t 

recombination index. tThe recombination Index in these 

var ie t ies I s again quite different from the cultivated 

var ie t ies brought frcm the American continent. 

In protein and carbohydrate contents also the four varie­

t i e s differ indicating the i r genetic divergence. F, 

file:///-.lth
file:///ddoly
file:///ritb
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hybrids bett^en Yellow Shlllong x Sildslni Yellox-f and 

Gsipo White X SlMdm White shoxjod intenaediateness in 

the expression of characters. In the seed colour the 

hybrids shotjed gene Interaction than simple dominant 

and recessive relationship indicating that the difft^r-

ent varieties carry different lod for seed colour. 

Although meiosls was nomal in the hybrids, the pollen 

fertility was slightly lower than in the parents. 

The lovdT fertility of pollen may be duo to cryptic 

structural differences in the chrcsaosoaes of prinltivo 

strains* 

The data on those four prizaltive maize varieties indi­

cate that they are distinct and well established varie­

ties | well adapted to those hill regions, l-iore in-depth 

collections and laodem technique of chrcanoscxae assay, 

namely I OiA hybridisation, etc. with the new \Jorld 

malzse nay prove re\iardlng about thoir relationship as 

well as their separate or Identical origin. Further, 

th« ooof^rvatlon of these primitive varieties of nalae 

grovdng in all the hill areas of North-Eastom India 

need to be maintained as they are definitely more 

ancient germplasms and are expected to possess many 

dominant and useful genes not found in the Is^roved 

varieties. 

file:///Jorld
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9, Slmllaply, -wider and systematic collections of other 

tuberous crops of tho gonora nentloned above as well 

as of other genera need to be madei soreened and 

assessed for fuller utilisation* 

i 
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