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INTRODUCTL ON

The geunr Srpga L. belongs to the tride iresss of
the family Palmme, Diffevent suthors have recogaised
varying waber of spesies in the gemus (Senthem and Heoker,
. 18839 Rigley, 1923) Ratter, 1926 snd Marthy and Buveppa,
1962). Amng the Apsgs speeiss, A. Safegim L. populsrly
known a8 detelmtt palm, 18 the only sultivated one,

The nut of sxesa paln 15 wsed as & mastisatory in
India, the Middls Bast and the Iwr Rast, Indis 10 ¥he
Yiggent preduser and conmmer of arecamits, It has deen
astinated that over four million peepls wre comnscded with
this industey in Indis, The avep i commereinlly imporiant
uunm:ummmmmm
Mhawaphtre and Temil Nedw,

The bresding aysten of the peln, %he pereanial heldd

thMMpMMMNMMm
hWMﬂﬂlﬂqu
¥his evep, Intraspecifis variedility existing i3 A«pgteshn
has been Feported frgm Milippiaes, Malsys, Ceylon and
Indin (Decsuri, 1919; Sands, 19265 Molegede, 1944 and
Raghavan, 1957) Desed mostly on fyult sine ant seriain

In $he gomms ixpgn, Ytelecion) work dsas {n the
pant has been ponfised ts the yeperting of chrempssme
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wmbers, thair morphelogy and meiotis amnlyses of a

Low sultivare and species (Vemkstasubben, 1945) Raghevan, |
1957 and Bavappe and Remsn, 1965). Frem cytemowphslegionl
studies, Suvappa (1963) Anferwed Yhat strosturel shanges

in 4o elwrencoems, alterstions in chremostme sise and

gone mutatiens have played & pavs in the diffevewtistion

of sultivexe snd species,

e vels af aytegenstie imvestigations in detere
mining phylogenstis Yelationships smong the speciss has
been well recognised (Auiulew, 1951) Yewiteky, 1954
Babosek, 1947) Owemt, 1971 and Stebddns, 1971). Inthe
fomily Palase, the first sush Jange seals attemps at using
the oytslegion) fnformation sush ee ehwomoscns neuber, sise
aad mowphelegy o mm aid in the elassification was mads Yy -
Shaven sad Sedoar (1956). '

In reoent years, mewer and sophistieated techaiques
have dosn aapleyed in phylegenetic studles, The usefulness
of miltivariste analysis to slaseify Mologteal pepulstions
based on genetie divergenee has heen estadlished in several
plant spesiss (Muir sad Mukherjes, 19003 Rae, 19605 Murly snt
Yavabe, 1962; Oussie, 1963; Jeswsni, Mty amd Mekra, 1970),
Binilarly, protein and enuyme varistisans have deem found ¥0
provide additional eiues for & Ytter waderstending of
spesies relstisnships (Jobmomn and Mall, 1963) Gettlied,
1974 ant Peives and Reewbaicer, 1973),
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In the present investigatien, sn athumpt das
beon made %o siudy the diffeventiatien and yelationship
between the thaes Angms spesies visd, As gatasha In,
A+ Sxiandza Roxb, et A, SERGLNNA TOw. weing mewplie-
1sgieal eytegemetissl, biemstric snd Mlochemical
teshniques, The genetic divergenes ik 13 oxltivare of
4s SNaakE sl fowr ecotypes of A SKAMAZA have desn
dotersiasd wing e ¥ awtistis of Mdalanobis (1936),
Ryteids invelving A. Sainoha sad 4. Sxisidxe heve demm
studied for the f1ired time, The spesies reistionships
mmmmm«-m
oL L80enEyNes ,
|  Iasef on the movphologie sad eytegemetic date
sdtainnd tn Toupect of yerents sad \hair Ntrids the
sanses of sSasllity ia the paents sad Nwride, mode
of Teprodupiion in the pavenis snd the extent and
divestion of Sifferentintion smeng and detwesn the twe
Speeien have boen examinzed; The sigaifismios of these
sesults in wilening ouwr Imewisdge on the pliylegeny of
the gonwe fiags snd in aiding Weeeling yregremes ave
gresented in Whis thenisy



IMEVIOUS WiRK

Bentham aad Hegker (1883) in theiw twestise
Hoskur (1094) and Ridlay (1923) fellow ¥he same exder
ia the trentmens of the gena in Yheiy "Tlawe of Aritish
India® sud "Tiove of Mlays Meminewia® yespeshively, 7he

rout wpesifis exiihed of the betelnet palm was elmrift

ﬁm)mumnmmm

given deseription of only A+ gakashy G., A Sungizns Pw.
and A+ gEERills Rexd, Hooker (1594) aise recognised omly
24 sposies and Mas deserided in dedatl i gainsie,
A+ Sxiankxa Seabes As AORGAENA 0% A BASRNRLA Oviff,
Asonrding %o Desesxi (1919) theze sve 36 species in ¥
pums, Ridley (1929) deserided six spewies osvwrring in
the Mday Penineuls. Assording 4o him the seber of
epesies in the genus is ouly tem, NMisttew (1926) however
mmmumum Liwtome ad
Besu (1973) endores his nuabew, The Raysl Hurtioultuwsl
Seslety (inem., 1956) however has Tessgnissd enly 15
spesien, Devappe (1963) aftay u avities) seview has Iisbed
66 spesins of Sracs wyvesd over 25 sowntvies,

Ean (1915) based on 20 Weed Darne) of mature
fruit has deoeribed & 1w “variety® of mvesaant frem
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Nysore a5 As gatashi ver. Salisiomae Deocaxi (1919)

has aisc used the term Svariety” in dessriding the
aressmute of PRilippines, Accerding % hin thewe sve
var, sommnis, A+ painsha vave giluakisss A SASARDR ver,
niaasnaia oot A+ anhealat ver. JAREANAEDAs She distinguishe
ing sharasters being the sise and shape of the frutts and
oty kernels, Sents (1926), Orist (1926), Melagete (1344),
Tyse (1950) and Nebiar (1954) have referred to $he variate
tons 1a A+ SEbSSNN cosurring in MMlays, Geplon sad Sewth
Indis as “varietiss” and desigmtel them hy losal nemes,
Acocmiing to Kaxmangaws (1941) Wheve sve sypurenily ne
distinet varietiss in Nysore, muuamnms)
mmmmm‘mmmm
of axesmmt soourring im Assem SYating What “"kype* is
wed {n & Teatrieted Seme snd d00s Ro% Messserily indte
eate diotinot types based on botaniesl sharseters, Thay
have weed sise, shape, weight, velume sad solewr of
Srutte; weight, velune and thickness of buk,sad. exdospesm
(1998) yaported stnilerity in the smateny of the fruit
stalk of thewe tryes, Hewewver, Bessari (1913) weed

. features such a8 dispositisa of vasewlar twailes in the
fruit for slassifisation af varieties of 4> salaain.
Nartdy and Buvapps (1962) swplayed the tezm “esotype”
(emdttvar) in atbeapting %o stuly ¥he varistion pettemn
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of the palm n Sewth India Dased on length and heeadth
of nwbe,

Bavappe. (1966 &) eontuoted dstaile! mewphelegtent
and sustenteel stuties in As guteshs sod Ao Srisaden and
Sdentified eovtain sharectars SwoX as the Bumber of effe
sunber of shomsta pew Wait saea aad the stematal fndex
$hat eowdd Do Wed S distinguish Detwesn ¥he Swe Spesice
of A SadEARE o4 A+ SEABARER a8 well as $he diffevent
varietion of 4 safualil, D0 pessnse of thidker eutisie
ia b Axiandun and 148 deaving sa the ¥elative resistenee
of $his wpevies $s the infestatien By wites has alse deen
Wrought out by him.  Detailed stulies e flewwd Melogy
sad dtspersel of pellsa in A. satbehn have Ween mle W
Marthy and Swwappa (1960 a, 1961), Obssnvatiens on the
oewnon sbucrmnlities in avesamsd (Mertly and Davappe, 1959)
and those with mpecial xeferense %o flovud perts (Beveppe
sad Nerily, 1961) showed that the ameber of Stemens in -
4 2ainghe venged from sewe % #ing |

e shvencosns mmber of $n = 52 for the Mpevies
s £izwt detevmined Yy Venkytasshban (1945) mni swdosywently
oonfixnnd ¥y Shams and Sarkar (1996), Raghevan end Berush
(1998), Awehem, Mathew and Binem (1961) ant Bevapps end
Reen (1963), Mo and Savier (1956) weported that they
oould got Mistic SIAges in fiewer Juls selleeted from fully
enenged spedix where the compsnent spline were severed Wy
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shelr dwasts, The authers have alse esunded eertain
metetie iveaguisrities sush as Jea~disfunstion and lagpe
ing of divalents and wnivalents and pentads, Seviar (1956)
12 Yhe sounse of Mis edesrvasiens mede on mvieeis with
yeforense %5 mals sterility das also shesxved siailar
Lrveguiorition, Do slse found thed 15,8 por oent of e
(1936 8) have Teported varying frequensios of pelien
sterility ranging fron Yhwes 46 1005 An the &iffwweat Wypes
of sreowmits of Assan izvestigated by tham, The sterility
in Tespest of the female fiowens of these tyyes was howsver
found %5 vary frem 34 to 54 per ssnt. The predadls Gaumes
of fomnle SWMPLIINY seoording %o These mnthers are

(1) aishogeny, (11) pressnce of starile pellen grains,
(154) failuve of pullen grains o gemminate, (iv) length
of pollen tudes Deing inffisisnt 4o reseh the ovule,

(v) & shorter langevity of pollen greins and e YeeIptivity
of wtiges and (vi) sffvet of Semperatune on the geyminate
fon of pellen greins. Iuvepys ond Remen (1963) after o
Gevelled stuly of the different S¥aERs of melesls reseried
.mﬁmumumummm :
m&ammummm
mmummmwm
plates, (o) dedayeld disiuastien Wwidges, (£) chvemonens
meuale #0315 sad (g) eytontzts, which exlsinate o8 they
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sdawld in the wltimate ferwatien of fuvisdis pellen,
Based on the odservation that wunpellimated flswers of
the female pleats in dicecious palas Sevelop inde fruits
' with neemal ool and eslerye , Sharwe end Sewkar (1956)
suspectel apomietic developuunt in swsh palmej

The shemoseme mewphelegy of o Sow eultiveww of
A SAARANR frem Assan studied by Raghuven (1957) shewed
Lndividual shremescmes, An Yhe Sotal length of the
sonplesmat and pressase, sheue ¢a position of the
some 8180 varisd Lrem 0,7 M %0 4,0 M. On the dasis of
nowphslegy the iniividual shremosenss in thebe Wypes sowid

Baaed on the shronssems merpholegy Jawspya (196%)
oould elassify 16 shremonsouss of axt esotype of A Bnieahn
 fyem South Ennsre $a%0 ssven grewps, e alee stulied it
on the Dasis of merphelogy, 1t has Devn dodwesd that the
sxltivated §s SAREShE 15 = sesendary allsteiwepleid having
& basie nwber of seven, Mnsed on the Sress differenses
botween the karyestypee of ). saisln end Ae SELINIES.
Sharmn and Sarkar (1936) sugeested sepernte goneric statms



e
of ¥he varisus spesies of Aresa. |
e tuprevensnt of sevesnut Mep. Fhamoftypie st paasiypie
soxyelntions of variens grovth shavactenw of seediings
Tecerded ot the fine of tvansplanting s ¥he main fiedd
ont 2t the end of fivet and second your theveatfter with
yisld dwring fivwt, seccnd, ¥hivd aad fowrth Juere of Deave
mummmmmmmm
wmwmmmﬂmum Among
a.wmmmwmum
of 1aaves at the 4ime of planting and girdh st sdllny, sl
. sunbew of nodes after one md twe years afher plamting
respestively were fownd to have high heritability ss well
a8 positive signifioms vhamotyple snd gemsiyplc cervelations
widh yiaddy As the eritaMliity of yisld in sresanvt wa
2ow (Dwvapye and Remsshanier, 1567 o) & semwch for shavsetene
hawing Mgh hanitadility and soxmelatisn with yield was
uele,y Ameng verions ehavasters Smalssd, sge st fived
Yoaring s3ens was found %0 hawe Righ Mrdtadiliity and
mgativ omwelation with yiedd, ‘eneentege of Wt ovd
mmumumuummm
howi MaMlity (Bovagpe and Ramsohender, 1967 ¢ ant 1968 D).
trem wp W Povappe ant Resmchander (1967 8, 1968 a).
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Wning 17 growih chearasters asl 12 yield somponents
Ramachender and Buvapps (1972) wexked ewt selestien intiess
mmmummuw-m
of dtsewininant fumstion (Smith, 1956), An Lanlex beset on
mmammﬂmummmmm
mmmumtmslnmm e major
sontridution %o $his eZficiensy was Yy 17 growih eheresters
of whieh thess sharasters having Mgk heritedility st the
time of planting were most important, A iadex dasel om
enly tve shazecters vis, mubder of 1omes and hetght was
found %o Be ¥hves tines move sffistent then straight selscde
ten (Bevegpe, 1970)¢

 JAtevatwre availadle cn the gemetis dfverelly of
palas Ls meagres The only seperted sialy of geartie
divergense using Mahalanebist 7' statistie 1 in scosmnt
(Qanes AMRASAER ») by Bewappe, Sulumeren snd Jesed Mathew
(1913), They fomnd that the initvidwal eress sssbinstiens
of Mot Goast Tall x Dearf Green diffvered stenifisently
for all ¥he 13 charesters wtuited ant thet 9 evess ssmdinee
tious seuld bo growpeld fnte fowr alwsters depending on the
sintlsrition of thety D° values, Thetr stuly alse indtested
Shat phomotypie wiferanity osn isweive ssasilewelle genetis
Siveruity sad that preper choios of palns even mmcng Pall
sl Duar? varieties of cecomnt my Yo msesssary for e
Milst (194), "hile siulying %20 yicld cespenents in &
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svewplams sollectien of aresnumt sdaexved that thawe fis
soolypes of A gatamln sof Ls Sxinniza fer varicus
shurasters, Barriag Shis, ne stteonpt %o sladeify tham
muwmumwmum
mmmnm.*



MATERIALS AND WRTHOLS

The twe species of A+ aARRARR and A» ScAaniza weed
in e present ixvestigation e frem the germplase osllaete
fon maintalnsd st the Oentrel Flantation COrepe Resesveh |
 Institate, Reglomal Station, Vittal, Sinee the material
{acinded 19 forms of $he sultivated A« aakeshy and feur
fovas of wild Lo Sxiandnn (Tabis 1), the tern “enltivar*
has Bosn woed Lor Yhe foxms of ¥he fermer snd “ecotypes®
Zox those of the 1atter in the 11ght of the definttion ¥y
Puvesson (1922), They were planted 1a & renismised Wieok
desiga Witk feur yeplicatiens md single Wwee plots, in 1961
mmmmmuummmmumu
bulk at the Institute farm,

The validity of memenslature was sheeled wp ia
respest of suoh of ¥he Lutwedustion whin Lt was edessved
thet VZLe2t (Oeylen=5) 414 not eenfemm to the Geseription
of A saacinga. This wes fewnd %o Do A SEAGNiES. iz
f4omtiftontion was ceafizusd by Dr, Naveld, B, Noore Jr,
of Miley Hovoterims, Ithasa, New Terk and Dr. Reders W,
Sead, Depertment of Detany, Ssithemsisn Institution,
weshington D.C. (1973, peracoal mmu).

Grossing deiweez A+ gaiash s A+ Sxhandze wes Seme
fellowing the method deserided by Muwtdy and Bevapps
(1960 ¥)¢ e portiems of Fashillee beariag the male
 flowevs in the pistil purent were alipped off before the
. semmentenet of the fenale phase sad the inflereseense bagged
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Tadle 1. Details of the cultivaws of A. aaieeln
and sootypes of 4. SEAsaiEA

§1. Aocsession h Tene of

Bo.  Bo, Ti80¢ of Gollectlin a0

: .

1. VIS Ceylen~t - & sk
2, VEL-13 Geylened | "
5, TELett Indontsions »
4 TEReM2 Selgenet . "
S, VILe13 Selgen~2 . .
6. TUinth Satgene3 .
7. THe8 8 B, Sel. Islandeets  °
8., YHiet8 b  Br, Sol, Islanis-d .
9 Yi=18 s e, 501, I0dande-y .
10, YEin3 Ohina "
1. VI N7 w "
TIR M .
15, V6 Intononient A Scisuda
e VY Indenesined .
15, T2 maritive .
%, VELa21 Saylems3. .
17. v Loeal A salasim
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When the female flowers starded spening, the inflsressense
was partially exposed and fwish mls fiswers scllseted
fyen the yoliea pavents were drought and the pallen dusted
on the ssigmatie lasbes, e {nflovessense was Sagged seen
after $he pollinstion whish was newvwally dons detwesn 8
and 10 an Pellinsiton wes eontinned evewy dsy mewming
$111 all the female flowwre of e Anflerestense were
peliinated vhish ususlly tesk £1ve %o seven &g, Ome
woek after the cespletien of pellisation, the bag Was
yomoved ond the duneh labeiled, The detalls of evosses
made are givon in Tudis 24

mnwmmmummm
1 prinexy wuysery, The sixpl month old sprouts wwe
Srmsplanted to the sevenfexy muresty, viere thay remsined
for one year, The Mybwil meilings fren seceniexy wEreery
were trensplented during Jume 1968 %o the main f£10d ot
tn-l.nnottﬂnxa.?a.

mmnmmmumamm
syenee of spomtxis, {nfiewescanses of beth L SAIRGRR sk
A+ Sxhanizs vere emssulated prior to the epsaing of
fonale flowewe md bagged. The mut 0ot (paveantage of
fomle Lloweys oot two nenths frem the date of paliinate
ton) was yeserded, Jellen geemimatisn en the stigmiis
suefans of Yotk ihe eresses was alss stulied 43 yima
wsing snilitas Yius lasteephensl wothod (Davlington snt
Za Oour, 1960),
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1,  Osylon=3 (70} Joosd (%42) 483 128

2, Infenssiss2 (154) loasd (511) 864 369

12 & sadmsbs x A Axisndse
'S, Iessl {797) mmritiue (109)
S, losal (890) Mmritius (109)
6. loesd (47Y) Oeylen=3 (70)
7. Ioesl (6T7) Oeylens3 (70)
8,  leosl (761) Oeylea=3 (70)
9 OCeyloms3 (70)

10, Isosdl (747)

- X R RER
- IR 2w w3

2 3
=%

m,.s

. Beb

1.9
8.2
19.0
0.7

0.4
n.5

*Baber of dau takan ly mts Srom the date of
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The mexphelegy of the twy pavents Awvelving twe
cultivars of A+ gaianhny mnd thyee eoetypes of As Sxianies
and thatr interepesific hylwids fasluiing o Spendanseus
Khrid was studied for $he fellowing impertsnt sharsctens
whish &tetingatsh 4, ssiegia oot A+ Sxtantend

1, Bamder af soekers fnslnding min stem

2, Intermodal 4154mes &t fined muck (em)

%, GLEWR of Stem of fixed mrk (em)

4 Ramber of 10aves per main stem

S, Baber of loaves pew clump

6y Iangth of leaf {om)

7. Ieagth of spatix (om)

8, Namdex of female flowers paw duwnch

9 Jangth X Wesdth of famale flewms (om)

10, Mesbder of male Tiowers paw Dumeh

11, Length x Wreadth of mle Ziowsrs (em)

12, Pabew of stamens

13, Avvengeoent of male fiowers

16, Iength x Wweatth of fruit (em)

Sters Charnetey 6 = moan of four edesrvations
Mbiidﬂ-a of 10

s eultivere of . gnfagde (Toesd and Ohina)

 Vimes esotypes of A SXASMARA T4 Wheir Jyiwids were
stolied for thelr meistte dedaviswr, In dhe:

A Sciadms » A Staaks ieids the, otoly wea seatined



S

%o & singls plont due %o their slose similarity to the
A Sxisndza perenty Jor the stuly of metoeis, the
tafvafeliar inflovessence was SpAit epen to axpose the
10.950 and 11,50 2.0, fyom inflevesoenses 80 S0 90 &uys
 prier %0 the 1eaf fall were found ¥o b Nost suitadle,
" fhay ware £3med tx Curnay's £imid (6 parts vyl aleshl,
3 parts ohlsreferm, 1 part glscial atetic seid), retained
1n the Lixative for 4 heurs end lator washed and stered
in 70 yor eemt etiyl alockol. The anthers were Squsesed
fn 1 per esnt ireneasetoowrning, The esurse of meicsis
Ahe mothed of Swamization, Mageon and Mkra (1954)

Tor the stuty of yolien feriility, fieweve fren
e niddle of the yesdilla were colleoted and axthers
mﬂmm'ummmw“iwm

MMnmmwnmm
mmmmm 49 1% wae feuad Vheh
m-mnvammmnmuw.
mmvmmm-mmm

In addition to S0 kenyetype of the pavents aal
Nytwids stutied fer meiestis, Kaxyelypes of six cultivare
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of A+ SRIRAMS Snd ene eUotyDps of A» SxAsadEn were slse
he ¥eot ¥1p squashes follewing the nethed develeped YW
Jagathesan and Retmembal (1967), The tevimigwe & Wrief
omsists of ewinecting She Feot tips ia & saturated
selution of alyhn tremenaphidalens st 1ow eEPETONNS
(5°0) for twe heure, fiwing in “Ostergren snl Bemeen's
{1962)" fLmetve (60 sl nmethyl aleshol, 30 i shlewaterm, '
29 12 water, 1 gu pleric asid snd 1 gu mrouris ehleride)
fur 3¢ houvs, Wylwelysing in 1N N fer 32 minubes,
stataing 18 0.9% 1owso dasic fushsin far 0 minutes snd
squashing in 1 per cont ssetesammiss, 7The maximwm
divisions ware shtained in oot tips f520d Sebween 1 and
12 sony Wit ViOSal esnditions, Well spmeed ind intect
setaphase Flates alene wore sensidewed for shudy, AL
e drawings were mafe a$ tadle lsvel weing Onpieteiss
niexestops Witk 2 100 ebjoctive x 15 sexiay and o Besk
Eassel dvmring appaxstus, Five wil spaead metephase
short cvas were done sepuraiely exslnding the puisewy
constviotions, The Chvemsoums wane peived and the svevege
values for five oells arvivet st fur chwvemssems longih
and srn wetie (long/shors)s In the euee of sxtellite
shrescsons, ¥he langth of satellite was inalmted in te
rm Deering 1. The chrenNcssne length TES eIl a8 DA
sontags of tetal shrematin length in each eslly
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In representing the Maxyotype diagremmtically,
the shawmosenes wite arrunged in the decreaning oxrder of
length, Chromosemss falling within the swmw length wewe
srxsaged in the decxwasing exder of mrm indtees (Haneen,
1962), the ond of the long avm nlways diresting dowmwwends,
mm-mmmmnmhamu
2 wn and seconfdary scnetristions By & gap of 4 mm (lik
“MQ‘“‘,#
he phatographs weze Saken with a Cavleseiss dellow
 camawn on erthochremstic £11m of 2 D 9180 sud enlerged e
|¥he magaifieation specified in the legend,
old sesdlings were ground in a ¢old meriar and pustis with
0,05 N Triseitl Buffow, THhe 00ll paste suspension was
eoatrifuged at 20,000 x g for 30 niamtes and the supernatant
erode extvast was used Tor slestrophoresis after determiniag
the pretein content as per the method deserided by lewnxy
0 A (1951),
W Duvis (1964) sndt Censtetn (1964) wes emplayed o stuly
the iseanzyme pattern of esterase iz A+ fnlghn sd A+ Sxisads
Semples, ecnsaining 150 mg of protein, ware appiied to each
g0l oslwm over speser gel snd elestropheresis was exvried
out wring Triseglyoine Suffer (pi 8,3) for 90 alnztes af
3 A enxent per gel columm, using Mwomphemel biue as the
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AfSer elseixephoresis, the gels were rempvel from
the tubes snd inewdated in $he staining miwtwre st 20°0
wmm«mnunkumm.
mmmmwnwm

tfer (pX 5.9)s o.snawmct

W.s-wm.mmmu |
®d 25 ug alphs naphidyl acetate, mmmm
ua7mmmm¢mmmmmu?

per ownt asutie eeddy mmmwum
mwwﬁmmmmmmw
‘semmming the gels on ohromoseun (Joyes Seedle, Bngland),
he sinilarity index was saleulated o -

The Band hesslegy Detnsen e twe Sp0ries was estedlished
wmmmwnummmmma
of the v speeles,

. Gewwth maseresents i ansbendisn) cdeervations of

. all the Suitivars and eeotypes wave yecerded for estimating
soamenoed fipwpring, shasrvatiens in ¥espeet of six sharesters
odosrvniions ware Sadten 40 ¥epeot of 40 ehaverters, inelnte
' iug ssatymiosl features, during 1966. Reserding of sheewvate
Sens ware repested in Yespeet of 24 out of 40 sharsstevs

in 1972, e data Zex e yours 1963, 1966 unl 1972 were



oMHe

anslysed independently. The peslied date for the M
soumon eharasters of 1966 snd 1972 were alse mmalysed,
Separate sualysis was also earriel eut with the 24
sharaoters of 1966 uwsed in poeled snalysis, The follews
Ang were the oharesters on Whlch obServations wese
recswisd ia 4ifferent yearsis ‘
261
1. Wby of swkers, faciuiing main whem
23 Sotel height (em)
%, G4rth at cellee (om)
4o Otk bolew wxown (m)
5. Mumbes of funetioning louves
6, Samber of nodes |
1, Neight, adove fiwed mark (em)
2, 0Ar4h at fixed aark (em)
3, Girth delow evown (en)
4 Inbermadal €1otance ot fiwed meck (om)
S, Internodal distanes st 1ast mode (em)
6. Tuber of bunches hrvasted during the yeav
7. Rasber of intloveseensd -
8, Namor of fstioning leaves
9 Angle of loaf te the stem (%)
10, Baaber of loafiets
11, Pmber of add-2ide
12, Jeugih of longest lsafliet (em)
13, Reeadth o2 Wroadest leaflet (em)



14, Jongth of leaf without shesth (em)

15, Ieugth of loaf sheath (em)

16, Meoadth of Jsaf siwath (em)

17, leagth of fyutt (oem)

18, Nresdth of fruit (om)

19, Yeight of aut (gn)

20, Moun voluwe of mut (oe)

22, Nesdth of Merned (om)

29, Yelght of xermel (gw)

84 Yolmme of kernel {ve)

‘2%, Inteusity of selfing or sreesiag

26, Basber of female Dlswews prodused wring the yoor
27, Stematal index |
28, Length of stomtal pove ( g )

30, length of guerd eedde ( j )
!_hmutmlmp(p)
m'muwum(p)

53, langth of spathe (em)

S4, Neadth of spathe (am)

35, Iengewvity of leuves (8uym)

36, Interval betwesn susesssive leaf 1) (days)
7. Duration of male phase (daye)



B

38, Duretion of female phase {duys)
39, Mumber of epidermal oells per ualt ares
”;Wothmtm
Xodetre emmauu-meuemum
d Whﬂwﬂuwowm

" g_nw”mw-ma

R A o o R e oo
Of the &ifferent sspests of flerel Dology the
Wweeding meshanisn 1s of sonsiierabls lagpertenss, In
avessnnt whioh 15 & mencectous palm with unisexnel
fewers this s gemerslly stufied by yeosrding the dwrate
fen of the male sad fomale phases &5 well as their overe
lapping, As $hese dsta Will not intivideally wepresent
mmaumummummun
sultivar, the three indepenient obeexvations had %o be
poeled o make it mesmingful, Binee the index thws
odiaingd has to effeetively represent intewespadix and
MM&WM“&;&M
the €ats on the nuaber of days on which ¥here Was over-
lapping of mals end female phases both within ¥he bwash
and betwesn bumches waze seaverted fate Xelative variables
weing & seale of O So 1, O Deing cenplede out orossing and
1 being sompiste selfing. Intermedinte Liguves for
selfing were amwived at by 4ividing the musber of dsys



o e

forr WRish the fomeds Tlowews were eapesed %0 *he male
phase by the teta) mumber of duys taken fur sempletion
of fomale phase, Values thus obtaiasd were tetalled
and Givided by the maxtana velne fer couplete oelfing
and msipited Wy 100 o ebiain She peroentegs of
sifinge. If there sre n bunehes sentimmusly on & 90
snd 1f She 903010g Sntensity valuss within the dumsh axe
Wy Wy seeveeses we, and Sedwesn Dusehes h‘t "ﬂ.
SRR EIND wn..' +he selfing intensity of She tres will W
(Wiy & Wiy ssevsces * W ¢ W0y & o suees g )% 100
B »
he epidemmal pattern of 1oaf fn the oxitivers and
ecootypes was stulied fallowing ¥he wethod of Clawke(1960)
ohe method Lavelved fmmaceien of 1eaf ssaples Sodlested
 gvem Sep 1eafiet of S%h 1eaf Wetwesn B and 8,30 &, in
a beakew of doiling water for Shiwe o five mimates
and Sheveafier tranafewwing %0 T0 per sent othyl alschel,
e docslourised Jeaf sample wan again tramferyed te 08
poi oant warm 1a0¥80 801l fon 10-15 misates to eleaxr he
oolls snd shened 4n esld lastis sold, A pertien of the
, tyeated leaf 18 plased on s dlask %110 and e swrface
scveped esTefully with & surgioal sealpel hold s& an sagle.
The midwid is extrested by mplitiing the eutiols amd
sxrefully dissesting 4% away, he vasoular tissmee are alse
seraped wittl single eell layer of epideswsl tismue is
1ofs Dehint, IThiz strip is statesd with 15 seluvioa of
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cotten Wine, destained in 131 Laebephansl snd finally
mounted in glyesrine, The Jeaf saagling teehuique, wes
staniandioed using the 1esal eultivar Sased on samples
solleeted from all leaves an the orown at Yivee losations
(24wwt, widdle and last leaflets of ensh leaf), Observate
Lon8 on the musber of epiderwal eslls snd stemata per
unit swes, length of stomatal pere sad length ané dweadsh
of guadd oalls sad epidermal oulls wers recserded, Trem
the mean valuss and €.V, 4V was ebosrved thas the sample
from the tep 1eaflet of the SWA 1eaf had the least
variabdility when sil the charasters were sonsidered
Sogother, leaf sumples fyea this portion of the leaf
wexe, thevefore, collested for the stuly, Stemetal index
(1) was srived &% weing the fesmuls I = yly x 100
(Salsebury, 1327) whewe 5 » mubey of shemate per unit
ares and 3 » wander of spidermal eells per unit aves,
fhe Lifferenses Vetween cultivare for sash year
of odsexvation was %ested using snalysis of varianee
mmmmgmmm. T
" shaweoter noens of the sultivars weve transformed %
worwelated variadles, Wy the pivetal cendensation of
the common Sispersicn matrix (Rae, 1952) and then
AfOOR tyansformation %0 Wwnscrzelated wvariahies, the
attual valuee of ¥ (square of Mhalenebis® genevelised
A1stanse) brtween say two enltivars based en all the
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eharacters were ealouleted, Thus for 6ech Year there
were 156 valussy | -

nuumummmumm
ﬁMﬁWMMMlm“W
nmm-ufmmmuw:m(m.
1952)c On the basis of iatwe-ant itereeluster
Mmuwmm The grouping
obtained using 2 etatistic was cenfimeed Yy sansatcal
mlm-_, mmwumumumw
mmmmuamwm
WWMWMWI'W
sy mmmmmu»m
wane wried out on the INNL1620 Ilectwenis Computer
ahmmnwmmmmu.
Fow DedMd, nmuw:mmm
mmmmumm-ummwumn
otmn-mmmw._



L. MORFHOLOGY

| fwo sultivars of A« gatsohi, Shres esckypes ef
Ae Sxisndxe sef their faterspesifis Mytwids fasduiing
a spoxtansona hyWwrid ovdained (i gainahy Obhine x

A Sciinize) wewe stuited or the 14 important
m,,mmummum&‘

umuhnmmnvmu»mmm
ome oash (Mabe X, Pig, 1) while in the Ziffexent eee~
types of Av SXiandza 1t varied from two te simtes

(m:mn)mwmmmu In the
um:bw WNMMH-
one (Plate X, ¥ig, 3) while in the reeipeecel Nydwid
4he wmber of stems varied from six to 10 (Mate I,
Tig. 4)s» In zeapest of this eharaster the Mytrids in
all the oases were ainilar to the female pavemty

ummuﬂummmwm
5.5 %0 18 eu 1n As gatasha waile 12 A SEMARED 48 s
3 % 22 eny In the b aalashi x Ae IXL2MES NyUrids She
Laternolal dSstanes gxoeeded Motk ¥ purents, Ia the
reeigwesal hyhrit the intermofal £4stenes yeuged fyem
11 Y0 18 o

4




a A mwem .
o &M ; ‘
o ™ m e 1z, me V)
4. Nudew of stems 1 1 1 1
Be A ] st 16,0 0 s '
m:‘k i » 18, o3 60
S+ O4irth of stem at fived 47.0 57,0 40,9 570
. meit (om)
4, Buaber of loaves por 0 10 ] |
mmin shen |
Nasber of leawes 10 © |
5. B yor » 9
$»  Mena Jength of leaf (om) 214,0 200,0 195.6 188,0
Y. Meaxt length of spaiix (em) - 53,0 7.0 64,0 54:0
Be Number of female fiowewe 416 391 304 . 41
L : th of .63 ] . 0! tufint,t L S '
’o Man I_T‘S b of +6500.89 +85x14,0) » 7 «Jixt 08
%, RTader of | L1omers ST954 20704 B3l 5887
bl of-En yox
fe Moon 2 th of Oubidad . 33 0.4520, 23 0.,44x0,20 G4 220,23
:"! o 1ength A - » )
Raber of stansns é 4 6, cossnie- & '
‘p " 3 ) ?w
Altenate o ernate & ternste A
5. 805.9 S.6n3.9 SeSm87 S. 7943

it



.ummwum

b w E b m
208
W olline ™
1 1 ' 1 %
2.0 25,0 4,0 18,0 21,0
$0,0 409 7,0 9,0 54,0
) 9 9 10 %
0 9 9 10 10
28,0 195.0 215,0 3.0 1880
T 80,0 96,0 90,0 91,0 44,0
1,000,884 1,920,592 1,052,355 1.20%0,95 1.0000,99
0. 20290 Q.M.‘IS 030,44 0,200,080 0,90, %6
5t S Metly § w.i m 5  sent
savely & - %
:1_:; ; enally 4 :
alternmate altemate altemmts alternate dtemate
W R 4.3x1.8 4004 4023 408




o3
fabls 3, Merpholagisal shaxeasteristies of A,

& Sxiandzs x b M
51, ‘m
| (gzh 11, M,g )
3; nmw. 41' at 18,0 16,0 7.0
L1308 mexk (em .
B OGLYMA of stenm &t fixed 24,0 25,1 3,1
mavk (om)
4 Hundew of lesves por 9 8 8
main sten
S« NHusher of lesves per slump 6 R 28
. Nean length of leaf (mm) 169,0 186,0 84,0
7+ Mean length of spadix (em) 50,9 2.3 51.0
8. Mw at female flowers 549 | 408 449
| of 0. G, 7520, 90 8
8 ha:n!z:gﬂ 92x0,54 N » 0. 090, 5
19, !}lllwl aneys 5650 TN

% B of 0,25x0, 10 0.2890, 40 0 .
» o iength ?:“ . v 2520,

s 3 3
B m"""‘""”""' o Ao Rl R




‘bM‘

L ]

s e, ﬂ m““:""'

1 1 6 16 4 2
24,4 15,0 20,0 16,0 20,0 20,0

8 ) { 8 v s 7

“ . %0 - N | 277 “
176,0 1.0 187,0 148,0 205.0 138,0
410 40,0 51,0 58,0 43,0 41,0

2% 40 “at 206 o84 910
OuTIO.A2  O.0700.48  Oo4dmd,21  0.9530,4T  0,98m0,54 0,9%0.98

1950 78R wmees 99 3545 20064

025920, 90 0s2090,1% numn 0.88w0, %0 0, 090,10 0,20m0,90

y s 3 ’ 9 3 -

2,991,449 2,Mx1.3 9xtd LIxS S 3ut.4 2,915




FATE X

s and hrhzid oalas
gt t b sademh |
Ned o 4 wimbo
eS¢ A satase x A ciandes
g + b AmiEs = A« 000NN

R
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S SArth of aten At Sixel maxki= A« SEANMEZD oeetypes

are thin stemed s seapared to A+ aateshu. The giréh

in A+ 3xiandye reaged from 13 to 20 em while in 3> gameiin

1% was 57 %o 57 om, The 4. gakesdn x A+ Axioniys Whrids

had & stem girth almost intexuediste to both the pavents

mwmsthwm In the reoipwesal hybrid

mmmmmsumtm
mmwmam{mﬂmn
b Seisnine (7+6)e The munber of lesves in L» salashn

'I&t_mwmmmm“m*ﬂfﬁtm

snd ronged frem 9 ¢ 10, In the xweiyroonl hybril the

. mumber of leaves veried frem 8 %0 9,

5. hudax al Jasyas nsx aluEnie Sinee 4. gateikn cultivame

mm»nm:bmwmumm

shommed the muaber of 16aves por olmmp and Doz SHOR WeTe

. the same, In the ease of A+ Scisndxs and A Sxinadem *

A SESARE Nyrid $he tetal mumder was mnch higher as
sumpared $0 A+ gaisaln end reuged frem 14 te 92 amd 28

%8 44 Tespetively.

6 Jauathaflssliz As SAMMSEE eultivars had lsuger

. Youpws (188+211 om) compared $o A+ Sximndua (1584205 em).

Ta the A+ gatachu * A SKianiza Wybwid (206), lesf length

oxsseded etk the perents while in the zestiprecal lybrid

ke leat leagth was sintlar to 4 SKARRREDS




e

7+ Mpsib ol snalixt= The length of spadix in A+ gatashu
renged frem 51 o 64 on and in A, Srisndza frem 38 %o

51 on. Iz ad) ¥he A satasha X As SEASMZA NLs
longer than doth the parents, The length of spadix in

e A+ Srisndra x A SatNcha bydrid was siailar %e the
female pavest,

mnmummmmmmmusm
In the A, gatanks x Ao Eciandxs Wydrids the muwber ranged
fyen 1508 to 3803, thus showing seasiderabls byhrid vigeaws
In the wesipresal hydrid the renge of mamber of femele
wmmubw

9. laacth x hxsadth of Damela SmmaEnt The sise of
mmmymmmuammu
o 1,96 x 1,02 om and 1n 4. Sxisadcs frem 0.44 x 0.21 o
te 0,95 x 0,58 om. The A sabkashy x A Axisndms MWrids
were intermsdigte for this shuracter compaved 0 pavents
and hod & range of 1,08 x 0,55 om %0 1,68 x 0,85 en, The
veange in the weeipreenl hylbrid was 0,75 x 0,50 eu ¢
0,92 X 0,54 on and was thus simtler o A SEASRAES.
10, Bmkez oL Bals 20anAEA 30X Jondhis Ia the twe pevents
the mmder of male fowers ranged fram 19954 to 38452,
In 0 A Sadzaln x & SxiandEa Whrids thewe was
sennidenalle insreass in the mumber of males Liewers

L ]
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mnmmmwmammwu
vigowr for this charoster slse, The mmder of male
Qoevers 1a the reetiwocel hybrid renged frem $2135
%o STV, | |

Wmﬂ"“
mwuymmmew:omﬂ
uo.uxomuwua.mmemnmu
e 0,25 x 0,10 oms In the As galpaln x A Sxisntos
wamnmmcmmmmm |
e.za:e.nsntea.nxomﬂmumm
mmunwmug.m;m
2. Dubax. ol Ahamansiz Thile the Joeal eultivar of
Ae mmmu&mm,(mu 11, Mg 9)
ﬁmum.mmmmwmuw ,
sétonslly five stemens, nﬂlﬁtmmadbm
mmummWM(mzx, s Te
mbmu-mwusmmm
mmmu«mmmsus
(Mate II,7g, 6)e The mumber of stemens in A SxisndEa
% As SESRADN 2heid was same o8 Sx the female pavent,

13, Acanmmmd ol ads Oauxets Ia & sadashi, wle
flewers ware singls biseriate snd sitemate (Flste II,
Pig. 1) while in & Axiandze they were ix patre and
wisariete (Ziate IT, Pig 4)s In b0 4+ aakenln x

A SxAmadEn Wirits they wewe 1a paive bisewiate s
alternste (Piate II, Fig 2). The recipressl lotwif hed an
arzengement stailer %o A STARMNR (Pate II,7ig. 3)¢
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PLATE Il




P

e Jencth x daadih ag Saids= he sise of fruit in
the sulivaws of A+ gaitthy vouged foen 5.6 x 5.3 ¥
5.5 x 4.7 om and in A« Sxianizg fvem 2.5 X 1.4 m to
%3 x 1,4 oo, The fruit sise of the Ar gakaahn x

A Sxinndzs ¥y Mhrids wus intermeiinte and ranged frem
4.2 X 1,8 om %0 4.8 x 2,8 em (Plowe 11X, Mg, ), ™he
frutt sise of ¥he A+ Scianixs x A« MadaMbR P Nytrid wes
sinilar 50 the fumale pavent (Mate 11X, 7ig. 28).

It wan noted thet the meturity peried for A. aatenin
and A gateshn x A+ SEAmANN ¥, Bets yanged from 207 Y0
$34 days while shat of A« Juiandze od 4. frionden x
As aaasd (¥y) wenged fyem 161 te 165 only (Zable 2),
The maturity perfod of &« gafashy = A+ Scianies 7,
ATis nuts ravged frem 258 o 204 daym, The hybteid wis
(7,) edtainet Zrem A+ gaimaln = A+ Sxiands ovoss, shewed
considexable ditferenses in sine and sbhaps a8 sompared
%6 the open pollinatid mats of A+ sadacins This was 108,
however, apparent in the sase of ¥he mats sbeained fron
mmmmnbmmmaumm
(2a¥le 4, Mate m. MNege 1A« D),

It OTPOLOGY
o Mionis

he saxines and sintens msiotis sssseistioas of
chawmotonss and the pairing with highest frequensy at
Slakiinonis and motaphasssl for all the pavents and Yheir
intewspeeific hyvrids a¥e given in Tadle 5, The aversge
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PLATE III

_Qmami; ad 7,
Med + A stewm '
TR lehm%)
et s A Misats = A satesty (%)
Mg.10 1 A Sxissdxs |
PR bm:»mcm
nen 4 o St x 4 setasta (7))

;tmammm)



A. catechu X A.triandra, fo

- 9900000

A.triandra X A. catechu, Fo

000006

A.triandra

A.cotechu X _f_-h'iﬂ"‘dfa . b+ A.triandra xA. cafcch_u:, ¥y

=2

—r
. —
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eshinmmate pexr 08ll and per Mvalent ot Siakinestis

are given in Table §, The yunge and msan pairing ot
Gtakinesis sad metaphaseel are given fn Tables T and 8
Fespectively, Admormelities ot amaphasesl and II,
mieromiclel and mpernwmrery speres at spored stage,
p-numuwmimmummmm
e given in Tadle 9, Data welating %o intrs individusd
mmuommamnm
um-smmumamw.

(L) Axesa satemin

1, Iasd (47104~ Of the 82 Ms examined 22,0
Per oent had higher assosistiens, $he maxtwun Veing
Sy ¢ 127y (Viate IV Fig, 1)/ OF the veunining eelis
54.9 yer eont had 16 Bivalents (Flste IV, 7ig, 2). In
metaphase-l, ¥he highest assostation wue 1y 4 tyy ¢ Spr
(Piate IV, Pig, 3)s A maxinum of five quadrivalents
sl six bivalents was ebeerved in abeut 2 per oot of
e sedle (Miave IV, Pig, 4) Thare was cdumping of
ohremsomes in 50 per sent of the sells, A% anaphesess,
9:0 per eont of the sslls hed laggwNs verying frem
one t» five (Plate IV, Fig, 5). A% amapheteeIl, the
Sepaiation wos akmormnl in 9,5 per esat of the sells
Jesuiting in tripsler sad pemtapelsr evtewtatisn, Oaly
1.2 pow cent of the oslls had laggemds, At Setred stage
12,3 pow ooxt of the oells were trisis, The yelien
£l me 95,4 par st (Plate IV, Tig.6),



PEATR XV

m»mm.um
—”Mi: m-,aun:n
Fig.2 2 M; ‘.:I

Ts3 ¢ Metaphamel, Ty 4 tyy ¢ gy
Me.d ¢ Wtaphase-I, Syy ¢ Wy
1.5 ¢ Aoaphase-ty !m :
M6 Mlmgeins 000
" (Test te 3, x 19304 6 x 1199)

"\



PLATE IV




»38»

2. Josad (T12s= OF the 100 pellen mother
elle of this variety sxanined 75,0 per eemt dod 18
Wwvalents (Plate ¥V, Fig, 1) snd the yeuaining eells
showed 11+15 Bivalents, At metaphanesl, 95,4 per cemt
ot of the 5T pollen mother sells examined showed sempliete
pairing with 16;; and the remaining 4.6 pexr eent had twe
separation of s Bivalent (Plate V, Fig, 2), The eells
with slouncsons seeniss vas 2,0 por eent, Clumping and
mm«mmunwm
S with in 1,8 per can$ of the eslls,

me(M')M”hm‘
por ent of the 123 sells odearved, Whe adaowmmlitiss
mmmummmmaum
to £ive (late ¥, g, 4)s At snaphesecIl $he Sepsratisn
was marmal (Piste ¥, Pig. 5) emeepting for one so1l owt
of 67 wiich had one lagsard, AS tetwsd whege the
shapmualities iaeluded nisrcuneleous in one, disd ia twe
st trisd 4a Swes oub of 444 easeny e pedlen fertility
ﬂﬂn’fﬂﬂ‘mv)mw‘)a

dowrved fu this enltivar at diskinesis variel frem o
seximws of ty; + 15,7 (Flate VX, Pige 1) %0 t4gy ¢ 4y
The Mgheot frequeney howpver was that ot 16;; (Mate VI,
Plgy 27, A maxiues asmectaticn of tyy ¢ S;y ¢ Byy Ve



am v
Miatie ia ke sxieain Jasel (T

g 1+ Dakisests, t6y

Tig. 2 1 Wrtephese<l, tSgy + 3

g, 5+ Anphase-I, 16/16 sepaxetica

Mg, 41 mxg one laggurd |
Fig. 5 1 Anaphase-Ily logging ehwenseuiés

Fig. 6 2 Pellen greine
(Tigset, 8, 50 5 and 6, x 13503 &, x 1900)



PLATE V




e
mg.2
ng.s
Pig.s
Me.s
N

PLATS VI

Riasia in A sateshe Shine (131)

'
1
$
L
4
]

PMkinesis, 1“ * ﬂn

MNaxinenin, ".l!

Wtaphase=1, 16,y

Netaphese-I; elumping of shvomssonss
Ml prains

(P1gm.t ts 5, x 12007 6, x 1150)



PLATE VI




P I

fownd at wetaphase-I, 16;; being the most Lrequemt

ones (Piate VI, Fig, 3)» OChromossne messies weme ebeerved
st dlekinesis and metapheseel {n 6,8 sad 4.3 per oen$ of
she oells respestively. Thawe war clumping of chvemsscaws
ot notaphaseel in 2,5 per oent of the sells (Mate VI,
Fge 4)e AS mmaphasesI the separstien was nomml (Flate
VI, Tig. 5) exvept in one 0ell out of 163 which had &
weze obasxved in 3,0 per osnt of the eells, Follm '
fertility was 98,2 per oomt (Faw VI, Pig, €),

4 SN0 L1T8))» OFf the 80 eslls stmdied, 72,5
nmmumummmm,ug.t).wm_
Wd%*!&memtgmm
of the cells (Mate VIX, Fig. B). AS metaphaseel, 7‘07
por oont of the Fi0s hed 16 Divaleate/ The weximen
mmmununsnmmu:,:mm
of the eslls (Fate VII, Pig. %) Mlﬂﬂw
mmuuudmmawmm'n,
ige 4)s mWMMWQf
'_-wmm«mu&!wm‘
umnmauum.ms}. mumm
mmnummmmnwz
S0 the extent of 4.8 per eent, At Wired stage trisds
ant/tials 4o the extent of 13,2 JOr Gunt were sbetrved
(iate YII, Mg, 6). Follen fertility was 95,7 por senty



o Ee

AZR VIX

7ig.! ©  Diakineats, 13y,

7g.2 ¢  Diskinsuls, py ¢ 18,y

g3 ¢+ MWtepimes-i, tyy ¢ 13,

Piged ¢ Mrbaphase-l) elumping of Shvenceonss
Fig.S 1 Sate smaphese~l; twe lagsing ehresntenss
¥ig.é 1+ Iviad

(7gs. t %0 3, x 19501 6, x 1990)



PLATE VII




s re

(11) Aveea Sxiandxa

S, Oriam = 3 (35)i At dlaxinesis, highe
ssseetation then Divalent wes mot ebeexved, Omly 9.1
per eent of the 35 sells analysed had 16 Mivalents, The
sssoeiation in the yemsining eases renged frem oight %o
mm(mm.m'lu:)* AS
Waw.swmummmm_

wmsnn,unnwaw
14,3 per eent of the eells bad 27y + fp (Piate VIII,
Pige 3) S0 gy ¢ 1y (Mate YIIX, Mg, 4), A% motaphasesl
anﬂnmtam (mm)hi,flm
oext of the 34 eells ebesrved, In 75,8 per eext of Yhe
eslls, 16 Mvalents were sbsarved (Plate VIIZ, Mig, §5)
¥he Temaining eslls having 15 Bivaleuts ent twe waivaleate/
anmnumm-xummmdm

selds (Miave VIII, Pig. §). mel{m
IX, Tige 1) 10 75,6 por sont of the cells, Oytemixis ¥
mmau.emmm:mﬂm
(Mate IX, Tig.2)s
i mmmummmmw
(Viate IX, Pig. 5) and 11,1 por eent o soaphasesIX (Flate
IX, Fig. 4) in the oolle stuited, At tetwad stage
nisveanolsi (1.7 per oent), monais (0.3 per sent), diade
(1.7 por eent) and trisds (2.8 per oent) weze sdoexvel
(7iate IX, ¥ig. 5)s he pollen fevtility was 75,5 pew
sent (PMate IX, Mg, 6)¢



FATR VIXZ

Mgt s
1.2 ¢
R N
Pigud o
o

et o

Mekinesis, Oy + 12,
Ohromosone mossie) ﬂntl:
Mmg YWt Yy
Wbaphane-3, 16y
Brdophane-l, slugdng of ohremcsenss

M.:W’



PLATE VIl




PLATR IX

Miasia ia A Sxisodes Oxdan-3 (55) (Centds)
Fig.t + Amphase-X, 16/16 sepavation

. 7ig.2 3 Cytemixis |

7ig:3 ¢+ Anplase~I; lagging ehromoseans
 Figed v Anaphase~Il; lagging olroncseues
25,5 ¢ Hemmal tetyed sl & trisd

71g.6 ¢ Tollen graing |
tm.s.su_u.um&sui.um»
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PLATE




.”.

6. Sedan e 3 (10)se AS 2inkinesis, 5%.3 pew
oent of 4he 00118 had 16y (Plate X, Figs 1) while the
pest of the oells had asseeistien Tenging frem 6yy ¢ 20,
o 15,y + 250 Sixteen Bivalents wore cbesxved in 7Y.6
mm«mmumnﬂ(m:.m.:),
She asseoistien in the remaining eells rengiung £yes
'lsn-bsxh‘lsna-ax There were shvenssons Bosales
umemmtummmmum
(Piate X, Pig. 3) and 6,2 per oent st metuphase«l,
Gytenixis was edescved in 33,7 per seat of the eells ot
sstophase-1 (7late X, Pig. 4). |

AV ansphaseel, thove was $6/17 separation (Mate
X, Tigs 5) and laggurds 1R 6,2 per eext of Ve 0dks
(Flate X, Fig. €)c At metaphasesIl thave vas clwgles
(Fiate XI, Pig, 1) and diserientation of shauossute
(Fiate XX, Fig. 2) An 6.2 pew oant of the sells, A% -
anaphase-IT 98,5 pOr oext of 1he ¢olls were nevmel
tmnn,m.s).mmummmw
and dlsewientation of the ohreuosenss emuiting in Seipeles
(Fiate XI, Fig. 4) und pentepelar seperation. AV Woiwed
stage 14,3 por oemt of $he eells showel fumeguiarities
such as dlads, tvials (Fiabe XX, 7ig. 5) et pentals, |
he pellen Pertility was €5.4 pev eent (Fiate XI, Pigs 6)e

7. Sarian e 3. (870> The chreucsens asvooiste

mwmmﬁiﬁthniiﬁﬂﬁw
‘n*"n*h‘mmﬂ*ﬁ”ﬂ'm‘”n*.,’x
(Yiete XII, 7ig. 2)s Out of 96 sells suniyeed ot



PIATR X

Nuiseia ia A Srisaies Sevies-3 (T0)
Figs 1 s Dlakinesis, 16,
 ME. 2.1 Wetaphaseel, 16y
Fig. 3 : Oloemowue mosaie, 11 Bivalente
Figs 4 1+ Oybemixis
g, S m—:,wwm
g § 1 Anaplaseel, & lagging ohromssens
(Pgst, 2ond 3, x 1900) 4, x 14004 5 and §, x 1350)



PLATE X




AT XTI




PLATE XI




o 40 -

W,uﬂlﬂﬁﬂxzthWWﬁ
Ohromosems Mosaios ranging frea Sy ¢ Jy to 15;; were
obsexved in 6,8 pex sent of the oslls at diakinselsy

AS metaphasesl, 63,6 per sent of the 0elle had 16;y
(Flate XII, Fige 3) and the yemaining had 15;y ¢ 2; %0
8y + 16z In 9,6 per oent of the eeils, chuumesons
mossios ranging from 18;; ¢ | fyaguent (Plate XII, Pig, 4)
ulnm-uwtﬂ;'-t. At metaphaseel, 22,6 per oent sni
19,1 per semt of the oslls had etiekiness and eytemixis
respectively (Flate XII, Fig, 5)e A% enaphaseel 17.9
mmtafmummw¢MMﬂM
15,6 per ooxt of sells showed the seme whmerendity, The
sonnining 00118 wewe nowmal, AS tetred stage 4.1 por
mmmmmmmmmw’
spoves (Pate XII, Fig. 6), besides diads (0.7 por esnt)
and trisda (15,6 per oent), The pellen fertility was
63,3 pex eent,

IILI, 7ig. 2) %o 22, Follen mother oell, with Tyy ¢ Wy
te shown in Plave XIIZ, Pig. 5 Cloronesond moseles &t



Pige ¥ 3 Diakinewie, iyy + gy ¢ 3 |

Mgt 1 Maxisssts, Yrpy ¢ Wg 4 B

Pig. ' 3 Wtaphase-T, 16 divalonts

!lﬁ;t ' m:mnmmasm
Pg. § ¢+ Tetwed amd peatad

(Fige. 1 % 4, x 15001 Pig. 5, x 19085 Mg & = 1900)

eSS



PLATE XIlI




M
M.
g3
ned
M.

PEATE XIIX

Iniania in A Sxisndzs Bamitiae (109)

L
'
s
$

M‘mﬁﬁtx*,!

| Yoy .
‘m'“. 711%“!
Mbaghase-l, tryr ¢ Wy ¢ %
felaphase~-I; e lagging chromssomts

Pis6 ¢ Tewet and wrisd

(Figset, 2 and 5, x 4408} 5 and 4, x 1300 &, x 1100)



PLATE XIlI




o il

disiinesis wore obsexved in 12,9 par eest of the oslls,
the assestistion Fanging frem gy + Yyyy & Tpy ¢ 13y

™ 411 * 3p At ataghane=1, the configarations renged
frem Bpy7 ¢ 911 * 8; W0 épp ¢ My Mishe XIII, Mg, 4
 Shews an sasceiation of Tyyy ¢ ¥ipy * Syv A% avtaphasesX
10,9 gar sent of the sells stulied had verying ehromossns
wmbeys and the assooistion renged frem Ypyy ¢ 9y ¢ 13
99 Yyyd Stickiness was observed in 29,3 per sent of Yo
sedis, uw.mummumnmm
Sagosmin (Piave XXII, Pig, 5) while «f sacphase-IX, 26.8
poy dent of the oslls had similar adunormality, At tetrsd
stags 14,9 pow semt of the sells hed mieremnmled, 1,7 pew
oomt had mmads, 4.6 had diads and 6.8 had trisls (Mate
XIII, Pigs §)s The pellan fertility was 3341 per eenty

9. Indanasiae 2 (15410 Diakinesis yevenled
a0 Mghev association or oslls With t6yye THe asmesiate
foa yenged frem 4yp ¢ My %0 157, + ;' Plate XAV, Mg, 4
Sheve s seeciatien of 10y + 18;s AV metaphasesI, 35,6
pow oot of 4he oells had 16,y (Mate XIV, Pig, 2) wiile
the yemsfuing had 8,y ¢ 16y te 15, ¢+ 20 Quaivivalents
sl wivilents (Miate KV, g, 3) vere sdaurved in 20
por sent of the sells enshy AS medaphasesl 2.7 per cend
of the Mi0s had ohvesesens mesalos and the Shremoseme
assooiation observed in this case was 15,; ¢ 1y, (Flube
XXV, Pige 4)s A% azapbhasesl there wewe laggards ia



g,
" 2

Mg, 3

g, 4

Ne S

Mg &

YSATE XXV

Miasia in As Sxiandzs Indenaais (134)
m"ﬂl!ﬁﬂx.

W. ‘xn’"xx"x
Thomotond moseis « NP with 15 Vivalanis and &
fyegant

Ansphane=II; iaggawis

A wtsad snd & triad with sisyenwist

(rigs.t % 35, x 13350; 6, x 1100)



PLATE XIV




w‘!‘

. 18,8 per oent of the oells and st enaphasesII in 24,6
por ot (Flave XY, Fig, 5). At teted stage 1,8 pew
oexnt had mtervnwelel (Fiste XXV, Fig, 6) while 5,9 per
sant had movads snd trisds, 2hs pallen fartility was
4542 pox senty -
(111) Inseeanesdific torkeida

10, 4+ gadeshu x A Sxisnden (M8)pe At
Yty ¢ fxp ¢ S 4 G (e IV, e 1) %
'x:“"z' nmmm.amg,*zmnu
44y while Pig. 3 shows 2y ¢ iy; ¢ 4y end Mg, 4,
nn.nn,. The most frequent sssosiations was 8,, +
16 Out of 107 pellen mother sells sanlysed, highew
asseeistions varying fren trivalent to cstavalent were
shaerved in 55, Ohroncosne nebaies ware cheerved in 4,0
mmamnmmammmnm‘
and Migher assooistions (Flate XV, Pigs, S & §), Fragmats
were alse chesxved in mermal sslls (Fiste XVI, Mg, 1),
Oytomixis was edoenved in 6,7 Jov sent of the selley

A% metaphasesl, the shwemosune saseciatien reaged
mt,,¢13x,t-%1n st hwmmum
of shremmsemss wos cbearved in 33,7 per sent of the sellss
m-um”mmisum,nunuaﬁ,’&
were of 420 highest frequenay (2147 per osat sach)s



MAsAiS A A+ oatemin = A Sxisadza (248)

| Bakineets, tyryy # ty oty o Byp e &

t Dlakinesis, fyy + L0 ¢ 9yy ¢ &,

' Diakinesis, Ry ¢ Myp ¢ &y

Dakinests, 10,y ¢ 12

¢ Chromssone museis) 155y ¢ 4 ¢ 4y,

1 Chvemoscns mesals] fyy ¢ Vigy ¢ &y
{(Mgs., x 1390)

S WM S i N -
]






o4y -

Sixbeen Divalents were sbeerved in 19.7 yer oent of
*he pollen mether eells (Mate XV, Pig, 2), Uhromosems
Besaiss were observed in 4.6 par sent of the eells.

. The almesmalities af amsphase-I end IT insluled
:W (262 and 2,3 por eont respeotively) sal leggavis
m.su 50,0 pew oent respestively) (Fiave XVI, ¥ige, 3
snd 4): In adfition o sormal tetrmds, tetwads with
aterenmeles- (226 per semst) (Tiate IVI, Fig. 3), dtels
(2:2 yew oent) and Wrisks (16,1 por cent) were also
Sesrved, In sbititon, ailure of oytekinesis La one
ML of the tetwads resulting 12 twe nerwel and ome
bansisats sperad was sbaerved 1% 29 por oent of the

[V AP R mmmnvmmmmmm
g, &)

. 11 & satesin = A+ Seimadns (BOT)ee A%
takinesis, 5.5 par sont of the sells had trivalemts
(Mate IVII, Fig, 1) with verying mumders of Divalente
sad wnivalents snd invarisdly cue fragment, Prageent
was sloe obemrvad {n oslls with hMivalente snd wxivalents
(Mate XVII, Fig. 2), Thare were 9011 with 52 waiveleats,
Plate XVIZ, 7ig, 5 shows s sseseiation of ipy ¢ 30,
Rewever, the maxisum frequency of 15,3 per sent was
‘observed in wespest of 12,, + 8;4 Chremosons mosaies
wire obesrved in 7.2 per sent of the oslls, the assosinde
fen Penging from ipyy + 2y ¢ 8y %0 dzp ¢ By AY
metaghassel, 2,7 poz sent of the cells had trivalents



MiAsainin A sateshs x A, Sxisntxs (248) (Contd.)
Pig. 11 late diskinesie; 16 divalents and 2 fragnents
g, 2 1 Wtaghase-I, 16y
' T8 3 8 mmm;mummwm
Fig. § 1 Anaphese-1l; Lagging chromssonss
Fig. 51 Setwads with sieremslows in ene of them
Fig, 6 1 Jellem grelns '

(rige, 1, 5 sad 4, x 1550; 2, = 9500; 5 and 6, x 1900)
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YIATE ZVIX

Mianis i A sateshs x A Sxisadzs (287)
Pig. 11 Dlekinesis, tyye ¢ 13py + 3y 4 Yy
Mg 21 W‘i“néﬁﬁih‘
Mg, 3 ¢ Diskiusets, t;y ¢ 30,

Fig. 4 + Wiaphnon-l, V5gy ¢ 2 ¢ T
Pigs 5 1 Cromosoms mossds) Vyep ¢ 15;y ¢ 3y
yig. § + Ohzomosons mosaio; 8y,

(Mg x 140)



PLATE XVl




wiff o

aad five out of 114 sells had fysguents (Plate IVII,
Pige 4)¢ Follen methar 00lls with ehwomstene saBesinde
fon o 15,y ¢ 2, were found to have the highest Cxequeney
(41,2 por oomd), AS metaphnsesl, 2,6 per sout of 0o |
eslls had shwvemosens mosnios, with asseoiation ranging
from 1gqy + 13px ¢ 2 (Plate XVIX, Fig. 5) be 8yy (Mate
IVIS, Fig. 6). Chwnping of shvomosemes &f mataphnepel
was shomrved in 8.2 por eent of the 0olls stukied
(Plate XVIIZ, Mig. 1)e
| At amaphasesl, 14,7 pixr sent of 4he oslls had
lagpevds ant bridges, The abmommalities insluded the
dtvisten of lagging waivalent (Flate IVIIZ, g £),
shwomatin Mridge snd frageet (1,0 por oemt) (Mate
AIVIZI, Pig. 3) and lagging trivalenss and waivalente
(12,9 per semt) (Miate XVIIX, Fig, 4). Separetisn in
e yousining 85,3 per oent of the Sl)m was mermal,
AS snsphasesXl, the abtnesmalities scusisted of laggnrds
in 16,2 pox sent of the oallsy At Selsphase«il lagging
watvalents sad division of Sraguents were alee sdedvved,
mmwtwmumm(mn
oons), diads (0,7 par sent) amd tvisds (5,8 par sent)
(Miste AVIIX, Fig, 5). mmmnwuwsm
sent (Flate XT1II, Fig. 6).

12, A sadashn x A+ Sciandvs (258)0e e

shoanoseae sseooisiieon &t diekinests ranged fren

Q"vbim*un«ﬁlxhﬂnéﬂ,;? Folisn mother eolls



FLATE IVIII ‘

Wb miatha = A sxisaden (BRT) (Gemsd.)

W‘t M;Mum

2 Ansphase=Ij Divalent and univalemt
T ,_:' mmxvnlmuammn

Mg 3 mxgnmmﬂ;m

g, 4 1 mw—xnwmmmamm

m.sc u-lulmﬂ
rig. § 1 munm

Mih&.:ﬂﬂ!!ﬂﬂtﬂ“’

w3 | N



PLATE XVill




w48 e

with sixteen bivalents had $he highest frequensy (30.3
per semt) (Piate XIX, Pige 1)s AS metaphasesl, the
ehisumesons sonfigwration yengsd fyem Ypy ¢ Tpyp ¢ ¥iyg-
«o;xhﬂnwe,. Yiate XIX, Fig, 2 shows sm saseoinds
fem of 1ypy ¢ Yyy ¢ Iy a0l Pige 5 en assccistion of

tyy ¢ Wpys mnnun.mamumw
(38,0 per cent). Chromosome WoSaiss weae cdGwIved is

8,7 per sunt of the pellen sether eslls s¢ diskinosie

and 477 pox oent st metaphesesd (Z1ate XIX, Fige, 4 snd 5.
The slunping of ehxomcscass st Metephaseel wea observed
tn 24,9 per omat of the pollem wother oslls, Oytemixis
west obeurved iz 55,6 pax ot of thw oells (Mate XX, |
Pig. §)s At amsphasel, Lagpards varying in mwhte feem -
e %o eicht were sbewrved 1a 29.9 Jev eemt of ¥he GOlle]
AzaghasesIl was alse ebavacterised by laggseds (26,9 pew |
smns) (Mate XX, Fig, 7) a8 weil as tevepiier srienbats

ws 8,5 por qent (Mate XIX, Jg. 8)s

15, &+ sadasim x & Sxhanbim (507)e~ e
ehramoscus associetion at Alakinesin renged Sren 18yr %0
fyy + 3gs Vhe Righowt froquemey of 13,8 yer oent of |
eolls Raving 16 bivalents, AY diakinesis 2,7 pex sent



-

-

%

Maiasts ia A sateshs x A SEASMIEA (208)

e, 1
Mg, 2
ng. 3
M. 4
ng. §
ng. ¢
ne. 7
R R

]

Dakineste, 16,,
Whsphane-Is frrr ¢ W+ Y
Wtaphase-l, try ¢ Yry
MMﬂn
Ohromosons mosale ﬁ#&l'”‘
Antphase-II, lagging ehromoionss

 {Figs.ty 6 sl ¥, x U501 2.5, x 1350y 8, x 1100)



PLATE XIX




X R

of the oslls had {ntraplant varistion yenging frem 6yy

$0 Wyy ¢ 2o AV metophasesd, the shromssons senfigpurats
Lons yenged frem lyyy ¢ gy ¢ Iy ¢ 1y (Fate XX, Bgt)
%0 1375 ¢ 6;o Golls with 16 bivalents had the highest
froquenay (32,5 per sent) (Flete XX, Fig,2), Chromotens
ossies odesrved $n To6 por coms of the oeils had slse
Mgher assooiatien (Piate XX, Mg, 3)« Qriouixis wes
mun.smm«mm Atmeaewmalities
nwmnmmwtmn.m)_
{69.6 sal 35,0 per sent yespertively) and chremntin
wtdges (2,1 end 2,5 per eont respeotively), A% 2etaphasesiX,
there e Wlweping snd diseviented cvganisetion in 84,3
pow saut of the eelis (Miate XX, Mg, 5}, Irveguler
mumumMmMQM'
1n 346 par sent of the onlls (Miste XX, Mg, 8) A8
Setest vhege sdosrmelitien Lide misvuonuslied (10,9 yer
seut), musde, diads, trieds and pentads (35,8 per oent)
mmm The pellen Dertility was 6.1 pow o0ds

W, As saheein x A+ Sxiantys (Spextensecs hytrid)ee
AS Siakinsstiy, the ehvomencoe assesistion anged frem
'“iﬁnfiﬁxﬁ"n*ﬂz (Piste XX, Mg, 1) Viate
XXy, Fig. 2 shows an sseeeistien of fryy 4 i2p7 ¢ Sp0
Nllen mother oells with 9,5 ¢ 14, weze of ths highest
fwvoqueunsy (24,6 per sent), Three aslls with shremosens
esios were obesrved eub of the 60 eells stulied, At



AZE XX

Manis in Ao sadasla = A Axiandza (307)
Fige 11 Wtaphene-l, Yryr ¢ Wy ¢ I ¢ Yy,
N B Wtaphase-X, 16;y S
Tig. 31 Chromosens momie; trpy ¢ WSyp o8y
Pig, 41 Tate anaphase-I, lagsing Shrenstenes
Pig. 5t Diserientatien of ehremoSouss #8 ReBpheseIT

Mg, & #mgt&mm

mu.tusua.um :,nmaa -
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TIATE XXX

Bicais iz A sntads = A Sxiandze Snentenssus hrimid

ng. 1
i}n :
.{M 5
g. 41
- na%h
= g,

Dakineeis, 4py ¢+ My
Makinesis, trep ¢ 125 ¢35;
Netephase-1, 16,y

W. Yy ¢ty ¢+ &
MIpMse-L, Yy ¢ YUpg ¢ Y
Wa&n*"zﬁiﬁ
(71849, = 13505 2 %0 6, = U50)
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gy # Vigp ¢ 6g 8 1177 ¢ 10, (Mate XXX, Figs, 3,

4s 5 & 6)y Ohrescscne moveiss were obeurved in four
out of 44 oslls studied, Ingeards wore odawxved 1n
463 pov eent of the e0lls st anaphasesl (Mate XNI,
Fige 1) mt 31,8 per oent 2t anaphasesI (Flate XXII,
M. 2)¢ mmmnmmmm
'Mmatmupuummmmmnn,
Pigs. 3 and 4). Destdes normal tetrels, monats (6,3 pev
m),uuuts.ommhmm#mm)
Sotreds with aterenuelel (Flade I3, Mg 5) (12/6 paw
oent) wre also neticed, e pollen fextility was 0,1
pex ot (Plake XXII, Pig, 6).

15 & Sxianixn = A. sadegtn (249)se A9
nmunnuaw.wmm
were of the Mighews fwequenay (31,1 and 82,3 pev
oot of the pollen mother 0ells yeapestively, Fiate
XIXIT, Mge 1). The higher assoelation was Sintted
hmmnhut.immummum
ma’mmawtmumn.m).
mmmumnmmm
&t diskinesis (7,5) than at metaphaseed (0.43),
MMMamhhlﬂmd‘H'
mMMHmlt‘mﬂﬂ.ﬂmmﬂ
metaphasesl (Plase XKIXI, Pig,%). Ohremcsome mosaies
8 netapheseel tnsluted fwe sells with & fragment sash,



FEA®E XXIZ

Miosiain i sateln x A Srides Sncataeess MVIid (Comtd,)
Mg, 1 Im-‘&ﬂlﬂmmhm

Mg. 22 Teeml separetion and laggands at anaphase-I1

] with o
m.! A:?m-u theee grouwpe m_.

@43 W,mmmn

Mg, 3¢ Mﬂ“ﬁw
Fg. 61 mm
(Figs, 1 %0 4, x 14501 5, x 1900 &, = $100)
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Table 5. Maximum and minimum chromosome assceiation and asgsociation with hi

A, catechu, A. ifriandra and theil initezepeeiiic AyOrids

- . - \ d i ' m | . R . .
- T X VIIIVI OV IV I 1z 1 me?
(4) A satochu
1 lotal (47%) Diakinesis 82 2 = 12 = =
imtaphasesl 53 f & w » % = 9 w -
2 * (797) Dakinesis 'lg _ § « =»
. WI § = =
9. Ohina {111) Diakinesis 82 4 o - = - =
staphase~I 63 1 =« 2 o - -
4 (175) Diskinesis B0 2 o 12 = =
‘ - Wntaphase-I 43 f @« o ®w 3 o e
(11) A Sxianden
. S' - »
5. Omlen3  (35) _mmm 3 I
” - L
7 ¥ - :
a ' - 1 - »
| - =
9 1 ¥4 1 -
#1 | g 8 -«
1 2 o
ﬁ 1 = Qz . -
1071 1t =« 1 « &t 5 6
61 { « =« 18 » »
' " Makinssis 1 1% 3 3
" BT A amse 134 1 83
’. (228) MI a4 1 | tf 5 »
;| " : é
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-4 * 80 (v 4 1 =

A o NeSaphase-]
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L m
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354 5 % & L I
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o i % 3 ¥ - &1
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e s % 14 e = =3
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8. * (M
5. Ohina (41%)
4 * (v

(14) A Sxiandra
S. Oesyisn-3 (38)
6. * (M)
% (s7)
8. Mmwritiue (409)
9, Indenssies2 (154)

(ti8) Wwrids
©. 4 gapatiax (20)
" " ~ (aeT)
12, . (208)
135, . - {so7)
14, Spontansous Wytrid

15, z w: (249)

25.900
21,833

25.9%3
25,933

14,393 O

15.767
14,533
13.750
13 .5%0

9.500

12,660
17.630
14,200

9300
14,673

0,505

0.700

0.588

2,209
0.923
X

- 1.6
4,363

1.634

. 1.9

0,89

0,988

0,909
0.8%
0,048
0.581

0.8

1.402

0,700
0,981

0.089

ﬁnm .: '
0,082
0,046

0.0

0,008
0.040

0,08t
0.03%

0,092

0,044
0.084
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0,033
0,056
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PLATE XXIXX

Mionis in A Sxiandze x A sahesin (349)
Fge ¥ 2 Wtaphase-I, 16,
g, 2 ¢ Wtaphesesl, Yyyp ¢ Yiyy ¢ 4
Mg 3 1@ m;"‘““’!!
g, 4 s+ Qytemixie

Mg S ¢ Tried and detred

Mg:. ¢ s Mliiea gratze
(Fige, 1, 5 and 5, x 4450 2, x 1300 4, x 1500; 6, x 1100)
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Oytemixis was cbserved in 35,2 per eent of the pellen
mether oells (Piate XXIXI, Pig, 4). AS metephaseel,
obseyved in 15,5 per oent of the eells Amephaseel
and TI had daggards 1n 14,2 snd 2,6 por eent of 4he
enls respestively,  Diserientation of $he metephase-IT
plases were odeerved in 29,2 per eent of the enses,
The adnormalisies observed st tetred stage were monsds
(0,65), Giads (3,9%), triads (4,5%) (Plste XXIII,
7ig. 5) and pentads (0,6%2). Tollen fertility was 67,0
mmtnmmll.luac).
- |

The 25 ohrvomosons mmeber of A SENSENE.
A Banizs saf their hydrids wes Sownd %o de 32,
The merpholegy. of chremosemes of $he pawents and hyteids
18 denorided fyem the sesatis (reet 41p) divisious,
Tor convenients of desexirticn of Xazyotype ¥he chavaciones
ing length, The paived ehromosemss were elsssified s¢
asdten (long s/shovt ezm e 1,00 « 1,73), wbmedion
(1ong S¥/Ehert axm « 1,54 = 1,66) apd subterninal
(long wxw/shors a¥n « 1,67 sad aheve) Dased ou their um
wetis, The tetal clorematin length, ¥auge of sdeciwie
Length of iadividusl ehromosonse md type of KRRy
beseé on Stetdins (1938) axe given in Tudle 11, Isk



u’ﬁ -

sategory of chromoscmes whish 414 not show sigaifiesnt
differences for their relative length weve furdhey
greuped Sogeiher (Tabls 12), As the main econsiderate
fon n grouping has desn the relative length, 1% is
1ikely thal chremosomes with the same amm ratie foll
under 4iffewent grenps, Detailed edesrvations on
sorphologisa) eharasteristiss of the individusl
ohromosones of parents amd hybrids mre given in Appendix I,

mmm
e Il (4T1)e~ Among the 16 pairs of chyemcsenss

(PLete XXIV, Pig. 1} Piate XIVIRL, Pig. 1)s 8ix were sude
medion sad the remsining 10 paire were sudteratasl, e
aboslute Jeugth of the ohremssenss in the semplement
varted frem 2,18 m 0 4,13 A and the wm retio varied
Lrom 1,43 %0 2.3, Imsed en the yelodive Iength, the 16
pairs were olassified inte the fsllewing efight greups,
Gusun I (Ohwesiosens 1)s= The leugest chromosome in the
souplement with submedisn eentremsre) avm rutie « 1445¢
elative length « 8,31,
Gxump XA (Chromoscne 2)1= This has subberminal eentromere
with the arwm ratis of 1,94 snd relative lengih of T.64,
M(WS-”:«» Ohromonons ¥ had sube
m-aummm¢msmmwm
mexe. 7he arm ratios rangtd from 1,49 S0 2,27 end relative
longtde Tenged frem 7.29 to 6,90, Ohromosene 3 had
satellite on the ohart arm,



AT XV
 SemaXia_shremasens ih A sakacha EAiivexs
M. 1 1+ Zesad (471), 2« 2
Pg. 2 M(ﬂﬂp!ﬂu”

g 3 &+ Onimn (111), 2n = %2
Pig. 4 ¢ Oeylemet (191), 2nw 52
Mg S Indompeineg (61), In « 32
g, ¢ W(M’tﬁi'”

- {Mige, el 2, 2 Y9003 5, 5 sl 6, x 24503 4, x ¥70)

L ]
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Greun I¥ (Chremesomes & and 7)s= Joth were subterminal
ohromomomesn, Arvm ratis = 1,74 and 2,38) relative length »
8,75 st 6,44, .
m_l(w:a.-ﬂnp Chromosomss 8 and 9 had
sudterminal centromare sad 10 had sulmedisn centromere,
The arm rotios ranged from 1,63 to 2,25 and relative

~ length from 6,37 to 6,01,

groun VI (Chromosomes 11 and 12)se Ohromosons 11 was
pubmedian with satellite on the long avm, Chromssome 12
had subterminal sentwomeves. Amm ratio « 1,61 snd 1.5% .
relative longth « 5,81 and 5,60,

zann YII (Ohremosomes 15 and 14)9= ChxemoSems 13 was
sudterninal with the amm ¥atic of 2.06 and chremosoms

14 was oubmedisn with dhe arm ratio of 1,47. The relatiw
WW’_&”M&"BWJ&

Sxamn YXIZ (Ohromiacmee 45 and 16)4~ Ohromsoene 15 was
subterminal ond 16 was sulmedian. The latter had matee
11ite on the leag arm. !‘bmuﬁnmhﬂﬁlﬂkﬁ
and melative longths were 4,83 and 4.42 respectively,

2. Jasal (T17)s= Ous of the 16 pairs of
chrenonomes (Plave XXIV, Fig, 25 Plate XIVIII, mg, 2),
five were median and 1t were sudaedien, No satellites
were cbserved in the shromesoms complement, The meximes
and intsom Jengih of chromesomes weze 5,78 1 and 1,83
respeetively. The arm ratios of the chromoscass varied £y
1429 6 1,51, The 16 pairs of chromomemes were elaseifie]



K

2raun X (Ohromosome 1)s= This was the lengest chromesene
of the cemplement with submedion eentzenswe, Ava Fatie «
1,513 yelative length « 8,57,

Seenn IX (Ohromosomen 2 and 3)1= Sulmedisn chwemesenss)
axn yatie « 1,46 snd 1,41) zelative dlength o 1,79 and 7,57,
Sxenp III (Ohwemvsenss 4 and S)i= Soth the shreussenss
hed sulnedisn eentremere with arm ratios of 1,42 ant 1,49
and yolative lengthe of 723 and 6,954 |

Sean LY (Chromosenes § and T)ee Both the ohromosomes
mmmm. m-wlu‘uumhmds.ﬂ
and relative longths 6,77 and 6,50,
muw:mm» Both the ohromosenss
Mmltmtwuamm«lh‘!ul
141“%“%0‘&”“&%

Sxame VX (Unvomcsemss 10 and 11)se Of the two chromossmss
one was median snd ¥he other swbwediss with the mm reties
‘o 1,90 and 1,54 md velative lengthe of 5,90 and 5,61,
famn Y3X (Chremosemes 12 and 13)te Subnedisn Ciremcssmse)
amn yatio «» 1,34 md 1,44} mw 1eugth «» 5,33 sad 5,19,
W(Wumm»mmm
subnedian end the other had median sentzemre with avm
yatios of 1,55 and 1,32 aad velstive lengths of 4,90 sl
4,52, |

Szaun 13 (Chromesome 16)1= This was the smallest
shromesens of the complement sud bhad sn avm etio of

1,31 and melative length of 4.13,
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3. Ohina {111)s= OFf the 16 patrs of
ehwemosomss (Plase XXIV, Mg, 33 Plate XXVIII, Mg, 3),
ont was submedian and the remaining 15 were subdermiaal,
Ohromesoss 15 4in the compleommnt hed satellite, e
maxiawm and winimum lengths of ohwpuoscmes ware 3,59 a
and 1,72 M yespestively, The arm Tatlos of the
ehromosomes yanged fron 1,64 %o 2,63, Tw 16 paive of
shromosants ware slassifisd inte the fellowing nime
Sronrs. |

Sxann X (Mromosoms 1)1« This was $he largest shremosess
of the somplament and had subterninel eentromares The
srm ratio was 1,98 and relative length 8,99,

Gxen II (Mwremosemes 2 and 3)se Doth the chremssenss
aad subberninal centremeye with arm ratios of 1,99 snd
2,40 and Felative langihs of 7,90 and 7,45,

Seamn 111 (Ohremosomss 4 and 3)t= Subterainel slremotents
with arm raties of 2,06 and 1,83 and velative lengths of
7.09 and 6,99, _
Sramn 1Y (Okvomosgme 6)e« Subbermimly sym yatle = %044
Felative length « 6,75,

Gn Y (Ohremcscase 7 « 10)1+ This was the lewgest
group with all the chrsmescmss having sudberminal sene
tromare, Avm ratios ranged from 2,63 %o 2,04 and
ralative longths frem 6.39 te 5,99,

Gxamz YE (Ohremosemes 11 and 1zis-mmm
d subberminal centromsrs with sym 2aties of 2,11 md
2,37 aat elative langths of 5. 74 ad 3.49,



qu”o“

um(m 15 s 14)s= Sudberniaal
ehromosomts with arm raties of 1,69 and 1,08 and velative
1sngths of 5,35 and 4,95,

gxaun YAII (Ohcomssone 15)1~ Subtevminal edwremcssns

with satellite i the short arm) aum Fetis « 2,00

2elative langhh « 4,934 , |
Soann JX (Movecsene 16)1e mummmuu
shremosene of the complement having an avm Fetlo of 1,64
snd xelatiw length of $.124

4. Oevion=t (181)s~ Of the 16 pairs of chremsssms,
Live wowe sedian, nine sdmedion and two sudterainad (Mate
mlmt‘immlm“)p Ohromosons 12 had
86501110 on the short arm, The sdsslute length of ¢hw
ohromesenss yanged from 404! 1 S0 2,14 A, The
shrenosomes ware classifiel inte the follewing 10 prewprs
fox dsseriptive purpele, -
wtmuw MWM

vatio » 1,40¢ volative length « 8,54,

Gxan L (Chremsssne 2)te This choomsscus was sudmpdiss
with an avm Fatie of 1,58 aud xelstive length of 8,08/
Soann J11 (Ohremosenss 5 sud 4)r> Glromessus 3 had
smedisn sentrensre and ¢ had modien Sestrewmee, Amm
matle « 1,57 and 1,235 relative length » 7,60 and 7448,
Seenn 1Y (Mremosone 5)te his had subwmedisn esntromese
with sh arm ¥atio of 1,48 and yelative length of 7,44



e

Snun Y. (Chremcscues 6 « 8) s~  Chironcscnes 6 sad 7

hed subberminal centremsres and 8 suhuedisn eeatrese,
ATR ¥atio « 1,58 « 1,84) relative length « 6,85 « 6,46,
- Sxwan 35 (Ohremoseme 9)i- Submediang sem Tatic ~ 1.61)
zelative length » 6,14,

mtm 10 and 11)1 M«mm
" somesp orm yatio « 1,45 and 1,333 relative length « 5,86
and 5,58,

mcw 12 and 13) 0= Mﬁm
nodian with an sym Fatio of 1,55 and relative length of
$.55, It was satellited on the shors arm, Chrewosens
.ssmmmmuuumnmaum
el welative length of 5,00,

Sxuin 31 (Ohremesenes 14 and 15)i= Roth were mediea
okremotenes with the avm yatios of 1,24 and 1,14 and
Telative 2engths of 4,76 and 4,48 yespeesively,

Soan X (Choomosome 16)se This alus had medien csutree
meve with sa svm ratioc of 1,28 and relative length

of §,11, |

5. Infonasinn (£1)s~ Aweng 16 paire of
ehvonotones 13 had subteruinal centremeye and the
vemataing thawe had swdmedten (Plate XXIV, Pig, 5§
Plate XXVIII, Figs S)e Ohwemossme 6 has satellite
on 1ts short arm. The length of the largest snd
shordest okromosomts is 4,12 x sad 1,93 n



.

sespastively, mmamotthm
ranged frem 1,62 to 2,51, The 16 palrs of shremosenss
mmmmm.

Geano I (Chvemoscms 1)ie The lengest chrwmcseme iz the
souplensnt and Maé an sym ¥atic of 198 sad yelatiw
length of 5,89, ' |

Sxen Il (Gromosomss 2 and 3)ie Both were sudisvningd
slronssomer with the arm wyatios of 2,51 and 2,11 end
relative lengths of 7,78 and 743 wespestively.

Sxenn XXL (Ohwemosemes 4 and 5)t= Both hal subterninad
mo mm - 2,5 ant 2,3} Fiative
“longth « T,16 and 7,02,
mtm“nnl-ﬂ?)a- wm
mMNﬁ&i’ﬂ‘lgﬂlmm“c”ﬂ
6,57, Chwomossme § had Satellite ea it shert arw,
Gesun ¥ (Clroncsenss 8 and 9)r= Toth were subnedim
shremssenss with the wm raties of 1,62 sad 1,65 and
relative lengths of .39 ant 6.19 respestively,

Grame Y5 (Chromoswmes 10 o 12)1» Ohwemesomes 10 and 11
were subbermizal aad 12 was wubmedisn, Avm yatis o
1,65 = 2,35; velative langth » 5,87 « 5,42}

Geemn YiL (Ohvemesenes 13 and 14)te  Subtesminsdl
shyemosomssj arm ¥etio = 1,79 and 1./M) relative
length = 5,21 and 4,96,

Sxome YUX (Ohromesoms 15)5~ This had subiermisd
‘esatrensre with (he azm Fatioc of 1,60 and elative
length of 4,60,



«fl»

Seaun IX (Chremosene 16)0= Sudbewsinaly wam watto = 1,79
Pelative length « 4,12, |
6, Seizane-t (176)0= Nine chremonsaes hod

tna) cbutresene (Plsbe XXIV, Fig, §) Ziate XIVIII, -
" ¥ig, 6)s Ohwesiossns & had satellite on 148 showt avm,
™he axm ratio of the ehvomosemes Ln the somplement
vengrd frea 1545 S0 2,25, The maximes snd minteam
length of ¥he chvemonomes weve 3,67 m aad 192 n
yospestively, The 16 puirs of ahrcinscnes fel) wedew
the follewing Rine Felative length grewe. '
W(Wﬁn The lengest ehresoscns in
mwunummeamswmn
length of 8.2, \ |
M(W:M!)» Chronosons ¥ WS Bube
tarminel and 5 swbmedisn. The wm yatios of ¥he |
ohyemosenws wone 1.7 and 1,59 ad ﬂhﬁ’” dengthe
7.82 and 7,53 sespeotivelyy
mm(mﬂh The chwemssens is mhmelim
u&mmuumm-m. mmmmtm
and yelative length 7,23,
Soan 1Y (Ohremsscmss S « 7)1~ Chwomossmss 5 ant ¢ were
sWuedion and 7 midternincl, The amm ratios of the
mmmuuuimuum“m
fyou 6,97 to 6449,



» s

Seasn Y (Ohyemosenes 8 « 10)4=  Ohvowosemss 8 axd 9

had swbmsdion sentremere sad 10 had sdterminal,

Armt wakto » 1,61 « 2,255 relasive langth » 6,33 « 5,90,
Gxana Y3 (Ghromosemes 11 and 12)se Doth wave s
terninsl chromeseows, Avm vatic « 1,69 and 1,79

elative lengh » 5,77 and 5,57,

Sraga YI1 (Onveussoues 13 and 14)= Gloomssene 13 was
subuedian and 14 sudberminal, The fermer had an aom

miio of 1751 and relative length of 5,24 and the latiew
kad an amm ratic of 1.70 sad relative length of 5,01,

e YIII (Cnromcseme 13)¢e Sutmedien shrvensone) svs
matie » 1,52; yelative longth « 4,84,

Suans IL (Cuwemoseme 16)se This was the smllsst ehvenosens
of She ommploment and had suisedian eontreuuewe, Airm yatie <
145 sl welative lengWh « 4,33,

Yo Salsaned (1801 Thirteen out of the 16
puins of ehyonosomes in this eulfiver hed subbemmimal
somtvonsre, 7he emaining $hres shromesemes had swimediss
oentromers (Plate IV, Mg, 4y Plate XXVIII, g, 7)y
One of the shorder ehremstomes (shremesens 14) Ded
satellide, The abesluie length of the sheumonsnte in
the eonplement varied frem 4,15 & 0 2,95 N end the
ava retie ranged from 1,64 %0 2.16. The Shremosenss wewe
tentatively greuped inte She fellowing nime categeries,



VAZR XXV

Somatie chxesoscoan i A. sasachn sultivare sad
& Sxisndze saatruse
ige 11 Ay gaiein Sutgeme2 (180), Ta = 32
Me. 25 " *  Oeyleae2 (192), 2n = 52
Mg 3¢ * *  Singapowe (163), 3n = 32
Me 41 A Sxlandes euvitine (109), 2n « 32
e St "  °  Infonssiest (125), 2n = 32
Ng, 6y * » Indonesins® (74), In « 32

(Pige.t and 5, x 19007 2, 3 and 6, = 2600y 4, x 2430)



'PLATE XXV
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fxmin L (Chremoseme t)ee This was the lengest shwemosene
1n the seuplement with subterninal contromere, Avm yaiie »
1,69 and yelative length « 8,18, |
xen Il (Chromonemes 2 snd 5)¢= Oubtemminal ehwonseenes
with the sxm veties of 1,82 and 2,10 sni yelative lengide
62 7490 and 7,43 yeapectively, | |
Sxann IIL (Ohwemssouss 4 and 5)e= Subtemninal chrescesnssy
axm ¥atio « 1,87 and 1,91) relative length « 7,29 and 7,08,
u_n(mtmm- Zoth hal sudderminal
senivenewe, The shromosones bal the wmm ratic of 1,97
and 2,05 and relative length of 6,81 and 6,39 yespestively,
Sxmmn.Y (Chromssemes 8 = 10)s= Clremsscnes 8 and 10 wwe
subberminal sad 9 was sidusitan. he arm Fatioc Femged
frem 1,64 %0 2,16 and relasive length Tenged frem 6,35 %
LXK 9

Sxano VX (Ohvemosente 11 and 12)se Chwomosows 11 was wubde
Serninal md 12 submedien, L ¥atie « 1,06 sui 1,653
zelative length 3,74 smd 5,51, |

oeann YIL (Otwemosenss 13 ond 14)t=  Both had subbermiasl
esentromive, Chwomosens 44 had sebellite on i¢s shord
arm. The ohwomosenss bud the axm ¥etlo of 1,89 and 1,84
and relative length of 3,19 and 5,05 respestively, -
‘Sweun YIXL (Ohremosens 15)¢= Swhmedicn; sem yatie « 15643
relative longth = 4,68,

Grann X (Ohromosene 16)i= wmuu
an xm yatlo of 1,89 and welative length of 4421



ofle

8. Saiamed (19215~ Among the 16 peive of
shzemosomes, 13 bad subterminal eentremere and 42w
reunixing three hed sulmedisn eentresers (Fiste IXV,
g, 2 snd Plate XIVIIZ, Fig, 8), The sdesinte Jeagth
of the tadividusl shremsssnse fx the souplemmnt variet
frem 443 B %0 1,08 p o The ara ratic of the
Sadividund. shremoscmes m m 141 S0 2.5,
m¢mmmummm=tm. Daned on
mmmwmmumammm
greupsl Lnio ¥he following 11 elanses,

Groun 5 (Ohwomesomes 1 and 2)pe Beth were subturainal
shvomossens vith avm ratios of 2,02 and 2,16 vespestively,
mmﬂmwwmmemm "
8,96 rempestively,

fann IL (Ghromosume 3)¢e m:mmm
with ax axm ¥atlo of 2,29 and Telative length of 8,90,
Swemp JX1 (Gwomsseme 40> The shremseens wad nVbevatsad
with an sam yatis ¢f 1,73 and yelative Jength of 7,98,
Sxana 11 (Gwowosons 5)= Sudbermindl chremossme; swm
yatio » 2,085 relative longth « 7,61, |
"w(mnhwm mm«-l.ﬂ.
2olative length <« 6,93,

u_ntmﬂh This had subberninel eertve~
~muummmutmummnmds.m



ol

Gasmn YIZ (Ohvomoseme 8)s= The chremosone was suhuediss
with an arm yatio of 1,54 snd yelative length of 6,10,
Geesn YZII (Ohromcsene 9)t= Sudtewminnl cenivoueres
are ratie « 1,72) relative length « 5,61,
fxmin 1X (Chremosemes 10 » 12)1e Chwempsemts 10 and 12
ware subtersinal and 11 wan sudmedisn, The sm yutie
o2 ¥hs chremosonss ranged frem 1,41 S0 2,00 and ¥he
relative length ranged from 3,30 o 4,93,
Gxen X (Ohromoscmes 13 ead 14) 4=~ Chremssons 13 was
ahaedtan end 14 was sudierminal, Awm Patio « 1,59 snd
2,185 relative langth « 44T st 4,40,
Grenn X1 (Ohremosemes 15 and 16)s= Doth had subternined
senirensres, The ehromosonts had the sra raties of 2,20
and 2,12 zespestively and the relative langtha of 3.0
ounh, |

9. Sinsaneme (163)0= Amsng the 16 pairs of
shremoscmes in the eouplement six bed sudmedisn oextrew
mere and the yeet subdesminal (Yiate XXV, 7ig. 51 Miawe
XIVIII, Fige 9)s The length of the largest and shortest
ohromsosne was 3,62 n and 2,11 n weepeetively, The
arm yatio of she individual olwemosemts yanged frem 1,38
%o 2,18, Two peirs of chwemcssass were Satellitedy The
shronosanes were greuped inte eight eategeries tasel en
thelir relative length, |
Gxaup X (Chromosene 1)1» Sudterminel ohremosons) swm
mtis » 1,073 velative longih « 8,92,



ol

Seann LI (Chwomeseme 2)se Subberminal ehwomossne) srm
watio = 1,791 relative length = 7,59

Gxenn 211 (Chrowssenes 3 and 4)= Dotk the shromonemes
aad sudternined centromswe with the amm watios of 1,67
amd 2,07 and relative lengths of 7,33 and 7,10
sespeotively.

fxatn IY (Chromosomes 5 « T)te Clomosome € wes sube
medisn snd Shs remaining Wwe subterminal, The arm yetlss
sanged frem 1,57 to 2,18 and yelative lengths runged frem
6,08 %0 6udts | o
Geaan ¥ (Thremosenes 8 = 10)1- mtaﬂﬁﬁ-i
sudterninal and 9 sdmedisn, Aws yetio « 1762 « 2/14) |
relative lenghh = 6,31 » 5,95, |
e YL (Chvomssenes 11 - 15)4= Chvemosemse 11 and 13
‘weme subnedish with the former having sabellite on i%e
short afm, Ohvomosess 12 was sdtewmimel, The wrm
ratios yanged from 1,48 40 1,90 and relative lengthe fren
5468 S0 5424
Graun YIL (Chwemssemes 14 and 15)t= Chwsmosene 14 wos
sdternined and 15 sbandisn, e lather having satellite
on its short saxm, mnm-mnat.mm
Tongth « 5,16 amk 4,96,

um;(m«)u Sulmedisn shesmosone)

arm Fatio « 1,356 relabive leagth « 4775
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11) Axssa ixisndva

40, Maxitine (109)1« Of the 16 pairs of
ohromoscaes (Plate XXV, Pig, 4) and FMlate XXVIII,
Fig. 10), four hal medisn centremere while three had
submedisn and nine subbevminmal, The largess ochremosens
had & length of 5,24 R and the seallest 2,32 m ,
Phe sxn ratics ranged from 1,00 to 2,20, The chrousesnts
 were olessified inte sight groups as desaribed delow,
Graun I (Chremoscme 1)s= This was the longest ehrowessme
with the satellite on the long arm. The Centrensre we
submediamg avm reatio 1,405 relative length 8,25,
mcmm» Sudbterminel sentromszet mm
zatie = 1,95 relative length - 7,36,
mm(cmum:mo» Both the ehuymoseues
MWmm. mmo‘IMadi.m
relative length « 7.20 ant 7.03,
Gaun 1Y (Chvomosemes 5 = 8)1= Thwes chrowsstmss had
modian eentremere, while the fourth had subtewminels
Avm watios wanged frem 1,00 %o 1,67 and yelative
lengths fxem 6,52 %o 6,86, o |
Soaup Y (Ohromosomes 9 snd 10)i> One eleemosent was
submedien and $he other sudtersinal, Avs satie « 3,00
and 1,505 relative length - 6,17 and 6,00,
Gxmn V5 (Chvemosome 11 « 14)s= Emsepting chvemssems iy
which had sulmedian centromers, others ware subdarnisal,



'y

Ohvomosens 12 hed ssdellite in 188 leng arm, Arm ¥atfos
Mmuwumemmﬁmmsm
% 5449, :

gxema Y1 (Chwemosens 15)se Wummt'
1,60) relative loagth = 490, o
S YAIL (Ohrewcssms 16)¢- mmmu
mwwmmm:m.m-wm
Mﬁm-hﬂ!&

1o Iadonaginel (128)r> Among 16 paivs of
m“mmwmm_ |
sebtesnisal (Flate XXV, Yig, 3; Flste INX, Fig, 1), The
sesond shromosems had & Satellite en the leng avs, The
abselute length of the ehrsmossmes wunged frem 4,04 &
to 202 . The chromssesss were grouwrsd fxte $e
numnnummu.

Seama.l (Ohremosome 1)¢- mmﬁ-m
unnmmaimmm-ﬁwmsm
Sxan Il (Chremosenss 2 and 3)ee Chvemessnt £ wes Wibe
median with the sxtellite on the lemg axn and elremevont
s sbteruinal, The awm retie and Felstive Lingihs wewe
1443 aad 1,79 and 7,78 and To41 vespectivalyd
Seemn IXX (Chwessscmes 4 and 5)e= Chremvounss 4 Was
subberninal and 5 submedisn, ¥E Fatio « 1,92 and 13T
zeletive longth « 7.17 and 7,02/

Suema LY (Ohromosenes 6 and 7)o~ Both Dod submedisn
sentrenare, Avm yadto » 1,56 sk 1,63 thm.r
€N sl 6357



P

Sema ) (Clremssenss 8 - M)t- mmm
umw. mmmmm
1mu1wumumrmmcau
by |
M(Wﬁulu)» AR were subbemmined
shwonneones, mmmmmutmﬂ .
mm&mwtmm.
m(mssmm» Orompsons 13 had
adustisn eouirenme and 14 Mad subbermimal, Avm Betis -
uuuumnmmm«-s.am«w
__m;(mmnmum |
muﬁummﬁiﬂiﬂmw
of 45734

mcmm» Sxbterninel chromssens) mm
zatio «» 1831 welstive Wﬁ*m

12, Inlamsstncd. (24) 5= mumu
W.nmmmmmum
sbbercimal (Piste XX7, Fig, 61 Mate XXX, Mg, 2),
Nome of thew hat Pubtellites, The sdediute leagth of
taiividual chremeopuss variel frem 4,68 n %o 2,40 n ,
The exn raties ranged fven 1,29 %o 2,11, The ehuensoomss
wae grouped inte the felleving elght sategeviss fow
desewiptive purpose,

Semn. L (Thremcsems 1)0e This was & medish shremessns
with sn awm Fatie of 1,32 snd relative leagth of 8,70,



o e

. gemtn 1% (Chremosemss 2 and 3)i= OChrenssons 2 was
median and 3 wes submsdisa with the are yetios of
1529 and 1,42 Tespeetively, The elative lengths of
Ahe ehromceenss wexe 7,86 and 7.54 respestively, |
mm(m:tms)» Two sdmedisn Slwense
!ﬂlﬂﬁiﬂmuﬂodiﬁﬂlﬂ'ﬂﬂnﬁn
M“?p“ and 6.97 Mm,t
un(mm- ww;
ﬂuﬂ - 1,68 relative M‘“ ‘o“ﬁ
'u!(mv « §)te Submedisn GhIemOSeNSS)
_mm*1ﬂ3~h¢ﬂ velative Length = 6,36 « 5.95,
S YK (Chvonseemes 10 « 12)0= The chwomosemes had
‘MMM«M Nm:ﬂhmﬂﬂ-h"
49 2,11,  The cluwmsecmes varied for thelr relative
length fvem 5,76 %0 5,51
'mmtmumuw Ohremseene 13 had
soterainel eentremuns sad ¥4 sdmadian, mmum
and 159 relative length « 5,32 and 509
um(mssumo- Ohremosene 15 wae
maum e chremosents had the
4mnﬁoui.ﬂﬂi.!emmun1m¢4ﬂ
and 4,48 respastively, o

3. Indamasiaed (18420~ Mdm“ﬂ-ﬂ

um(mnm.m.ummx.us:,
Shyee were median, seven subnedisn and six subbermimal,



PIATS XIVX
U3ge t 1 Indenssiesd (154), 2 = 32
Hig. 2 1+ Coyiem~3 (73), =32

78 3 1+ Owylem8 (70), h-ﬂ_
Mg 4 1 W{ﬂh e 352

(igo.t; 2 and 4, x 1900) 3, x 2900)



PLATE XXVI
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There were 20 satellited chromssomes in the couplement,
he lengest ohromssent was 4,41 n and the shortest
244 . The avm yatios yanged frea 1,21 o 2,20, The
olwemessnes ware olassified iute ning grewe, Tw
teseriptien of grawps is given dedew,
Somn I (Ohremosene 1)ie This was ¥he lurgest chromosens
with sedian eentromarw, Arm ratlio « 1,2%) relative
length « 8,154 '
 Sxaan JI (Ctwemoscnes 2 and 3)i= Oue chromoscme wae
asdian axnd e other suduedian, Axm ratio «» 1,5% and
f.255 relative longth = 7,TY and V83,
Suann XIZ (Chwomoseme 4)t= This had medisn sentrenewe
with an avm yatio of 1.28 md yelative length of 7,17,
feann 1Y (Chvencsents 3 « T)i= Twe chvomssomes were
simedian snd ons subbemminal, Arm ¥yatios rangel frem
140 %0 1,70 and redative longths fwem 6,52 ¢ 6,03,
Sxans Y (Chwemesenss 8 snd 9)o= One shremesens was
submedisn oad the ether subterminel, Ama atios « 1,72
ot 1,613 relative 2engths = 6,25 aad .09, |
Guamn Y2 (Ohwemosemes 10 « 12)s= A2) the ohremessmes
were sudtexminal, Awvm ratios renged fyrem 47T %0 2,99
and relative lengthe frem 5,31 to 5,09,
Sxen Vil (Chvomosenes 13 and 14)p= One chremosume was
sibnedian and the othey sudternimal, Arm ¥eties « 1,60
and 1,455 2elative langth « 5,92 ad S04



T e

famn YEAL (Chremoseme 15)t= This shyemeseme had submetism
ossxtrensre with an svm ratic of 1,57 sad relsative lowgth

of 4,09,

Qxemn IX (Onvemesome 16)t= Sudbmedian chremeseme with sn

arm zetio of 1,57 sad »lstive length ef 4,29, This was
mmmumw

%4y Gexlansd (§5)4= Of the 16 peire of
.thnm,m.hmmum
sns was usdian, mmuanm o
mmmmmmmmmmm

: mmmmmo:mm

472 B eni 246 p wespestively. The exm waties of "
ummmuuuim. mﬁm
“WMM“MMM&

Somn L (Chwemssens 1)4= mnmnwﬂm
of the ssmplement and hed sdterainel sextvemare, The
arn patie waz 1,50 and relative length 8,95,

s X5 (wemssouss 2 and 3)e=  One chremessne Wes
subbermingl and the other submedisn. Arm watio « VT4
sad 147) relative length « 7,76 and 7.5V,

fzeun XI5 (Themcsomes 4 and 5)i- One shremtems Side
Serminel and the other sumelisn) arm yatie « 171 and
1,535 welative length = 7.27 snt 7.08.

Saanz LY (Chremsnamer 6 and 7)s= One subbexminal and 4he
other sulmelian; axm Fatie = 170 and 1.34) Feletive
1eugth = 6,75 and 6,45,



M-

Gxaug ¥ (Tiromosomes 8 « 10)0- Ous shremosems Was
nedion sd the other Wwo sudwedion, Awm raties ranged
fron 1,90 %0 1,62 and relative lengths 6,26 %9 5,93,
G Vi (Chremssenee 11 ant 12)s= One shremosene
sdterainal and the other sulmedten; sxm rstis » 1773

. aml 146) selative length « 5,99 and Siit¢

duasn YAX (Gwomssones 13 and #4)4= Both shvomosents
had sudmpdinn sentrensse. Ara Tatio - 1,47 asd 1.3%
wolative length = 5,26 and 4,984

S YIEL (Onromosone 15)s= OSulmedfien sentremers, Amm
ratio « {463 relative length ~ 4,77,
fxenn 21X (Chzemesons 16)1- mmmnwsﬂ
pelstive Joagth « 4,56,

15, Gaxiane1 (X1 Of the 16 puiws of Chremeounsss
of the semploment (Plate XIVI, Fig, 3} Mate XXX, Pig$),
11 weze sudmedian and five subberainal, %he langth variad
fyem 4,89 B % 262 p o The cum yeties vengsd frves
140 %0 1,81 and $he pelstive lengthe Zvem 4499 %0 8184
There were ¥ oxdellited chuumssenss in the camplements
micmammmmm
etght groupe and desexided helow,
fxan I (Ohremesene 1)s= This was & subusdisn ehremecens
with an avm putio of 1,40 and pelative length of 8,18,



a7 e

Sxaun il (Cnvemosomes 2 and 5)s= One shwemoseme wne
submedian and the other sublerminal, Awm ratic « 1,77
and 1,495 relstive lemgth « 7,62 and 7.é4.
Sean. I8 (Chremosomes 4 and 5)se Mhmm
mwmmmmas.umwm
selative lengtle of V.23 and 7,02,
fxan LY. (Chremosemss 6 and T)o=  One ohresmusoms was
Mm_mem.mm.u&mmm‘
of 171 and 1,48 and yelative lsagths of 6,78 and 6,934
Sxamn Y (Ohvemevemes 8 and 9) 4= Dotk had sbmedisn
centrenswe; fxm Fatio = 1,54 and 1,52) relative
1eagth « 6,25 and 6,11, .
S Y5 (Onremesemes 10 - 12)s= mwm
sontronere and 428 Whind sulmedisn, Arm vaties anged
frem 1,63 %5 1,81 and the yelstive Jengths frem 5,53
% 5.83,
-._mcmwus)» mmm
mwmmommm Amm
WW”'M%‘,’O”M‘IM”
40"1”"t',70
Saen YXXL (Ohremosens 16)s- mmm
'umwuﬁmm. Arm
lﬁlo-h”lmmu!c‘lh‘%

wn- The cenplemnt sennisted
numum(mxm.m.nm
XXIX, 7ig. 6)¢ The ohwomssone lengths mmaged frem



' oM~

420 p %0 2,14 p, Thwee chvemssemes had metisa
sentremye while 12 had swdmedien snd cne Bad swbrbewsine
90 chromosomes were satellited, The 16 ohrenosouss Wesy
¢ivided fxto nine growps, The details of We grewps sve
siven Wolaw, -

mtmﬂh ‘This was the Lavgest
shrenssone of the complament with median sentrensve
mmmumummuu. Amm atio « 1,003
mwmwo.m |
m(ma)n nummmmmtu
mntummpgumuusmmmm
mdisn esntremere; Ava ratic = 1,57) relative length -
T:47s

mtmnn Mu&ﬁmmﬂeu
1465 sad relative length of 7414y |
m(wéﬂnn The ohremcsemts had
sdmeiism senirentve with axn raties of 1,48 sad 157
ﬂM‘an&liﬂh‘ﬂ. -
M‘m‘ﬁ"h ALL $he chromooemes were
SWisedien With arm retios ronging frem 1550 So 165 amt
relative Jengths frem 6,79 to 6,02,

Sean Vi (Chremosenes 9 = 12)s= Thuwe chremssenss were
subnodisn while fouwrth was subtermival. The sem waties
zenged from 1540 %o 1.77 and yelative lengths frem
5.99 %0 5,48, |



e

Guaan YAL (Ohremosemes 13 and 14)t= Swimedisn
mmnﬁhwimaﬂhﬂtm
1oagth « 5,06 md 4,94, ,
Sxamn YAIL (Chvomosens 15)1= mmm.ms{
rolstive length » 4,73,

Soam Ik (Owencssns 16)¢- mmmuﬁ
mm;mmui.mmuunmﬁ
4254

(111) Intaxsuasigis. bxiwids

ﬂo,&:m:bwtﬂa)lﬂ oz e
16 patyo of chremosersn (Plate XIVII, Fig. 1§ Fiate
XXIX, Pig. 7)s six 1l medien esntvomere, four mimedisn
and six sudtewminal, Thewe wexs 2o satellited chromosomes
o2 6,19 B snk the shertest B2 R . The am ¥atios
of the shromssemes varied frem 1,04 to 2,75. Tw 1§
Sugun i (wemossme 1)ie This was 40 largest chremesgus
in She enbize meberial windied ant had a lungth of 649 n J
he contrencre was submedian, Avm ratie o 15id) veletive
length = 10,72
San 1K (Chremssons 2)s- Sudberwinaly o watle = 2065
selative Jangth « 9,08,
Sreun il (Ohremssens 3)e= ipdisn esatrensse; arm
zatis = 1,005 relasive Jength « 8,69,



FLATE XXVIX.

Asmtls shremscmes in A- Satesin x A SKAsaien
Mg 1 1 A oatesin x A Suimndun (248), e e 32
Mg 2 * My mamn
 PRER e T am0), tam
g 4 . (307), In m %2
Mg, 8 - ﬂmmghn”

(Pign.t and 3, x 1900; 2 and 3, x 25005 ¢, x 2908)
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fxomn 1Y (Chromoseme 4)s= Mpdian ohvemoseus; avm

mito « 1,205 relative length - 8,19,
Sxeun. ) (Oromonome 3)s= Ohwomosems with subberminal
sentvenire; sxn ratio « 2,07 welative Jength « 7,99,
S YL (Chvenssgns 6)o>  Suduslisn ehrwmosone with

an arm yatio of 1,47 and pvlative length of 6,84,

Sxea YIL (Ouvomosemes 7 and 8)t« Doth nedien
thremotomss with exn yation of 1,29 and 1,13; selative
longth « 5,91 esth,

0eun VAIX (Chromosomes 9 and 10)s= Doth chremosemes
i subterninal sentremeze, Amm »atio = 2,79 and 1,75
Felative length « 5,33 eash,

e XX (womosens II)ee MNedian eclwemosens; wm
ratio = 1,255 relative longdh « 4,99, :

S X (Ohwemosemes 12 ant 13)i=  Ohwemseeme 12 was
sdmadisn and 13 medisng axn retio « 1,56 and 1,19
selative langth « 4.81 end 4,.44.

Gxaun X (Ohremesones 14 snd 15)se Dotk were sudberminad
Chrempesnes) 828 Fatls o 2,67 and 1,755 velative leugth «
4,07 oash,

Sxano XI5 (Chwomosems 16)s= Suallest civomesene with
mwmm.my. relative
langth » 3,08,
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18, A+ aatmahn x A Sxiandsn (207) s The 16
paive of chyomoscmes in the eonplemsnt (Fiate XXVII,
Fig. 2) snd Plate XXIX, Fig, 8), consisted of aine
of the ongeot chuemssent W 4,30 M aad that of the
shortess 1,68 @ . The sum yaties veried fven 1,00
1561, mm-mmmounm
and desorided delow, |
Sxsin I (Ohremesomis 1 and 2)s=  Both had medien
sextrensze, The ohremsssne | was satellited on its
shers avm, AR yetio « 1,00 snd 1313 yelative longth «
8.87 and 8,60, | |
Sxon J1 (Chwemcsones 3 and 4)9~ Subsedisn; wm ratis «
1,43 ant 1,61) relative length ~ 7,76 and 7,414
Sxans X1 (Chromesens 3)t= Madisn eontremeze) arm
watie « 1,29 and yelative length « §,92)
Sraun 1Y (“hwemesons 6)ie mummmq-um
relative longth « 665 |
.Y (Ohwremescmes 7 sk 8)se Doth had sulswdien
SORSTONITe mmniu”!"uﬂlﬁﬁm*m»
6,25 and 5,99,
m_tmsnnh Ons shromosome sudbmedin
and the othew tws median; wxm ratie Dangel frea 1,35 %
158 and relative length frem 5,90 %o 5,30,
fxoatn Y31 (Chromosemes 12 and 15)3= mmm
medtan and the sther meliisnj sam ¥atio « 1,57 snd 1,343
2e2ative langth » 5,56 and 5,28,



PLATE XXVIIX _
Jaiecxame of A+ satechy and A Sxiandra
Tige 1 ¢ A gateshy Losal (47%)

Pig. 2 8 " *  (147)
Pig 3 o *  Ohima (111)

| Pig. 4 " Ceylomet (191)
ru.s e " Indemestant (61)
Tig. 6 " Saigm~1 (176)
Pige 7 o . Saigen~2 (180)
rig. 8 1 " Qeylemm2 (192)

Pige 9 O . Singapore (163)
- Pge 10 ¢ A+ Suismiza Wewritins (109)



PLATE XXvil

IDIOGRAMS OF A. CATECHU AND A.TRIANDRA
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PLATE XXIX
A.TRIANDRA

IDIOGRAMS OF

—

xA.TRIANDRA

AND A,CATECHU



BB -

S VAL (Chremosonss 14 and 15)te  Nedtan
shmonsacies sxm yatis = 111 mnd 1,965 xedative
Lemgth « 4,85 st 448, |
.mtmmummm
setellited en the shart avmy arm Fatle « 190§
zelative length - 3:33,

~ bm!bmuﬁih Mﬂ'
the 16 padrn of choemosones (Plase XXVII, Fig, 5 und
Fiate XXX, Fig. §), two had median oentwemewe, §%
had & length of 5,77 m while the shortest 1,99 m .
The sxm yoties yanged frem 1,04 0 3,00, Twe chremosense
wemg Sstellited, The shromosents sxe greupsd inmte the |
Lellowing 11 grevps;
Semm ] (Chwemsesne 1)4= mm-mm
Satllite o $he shovt army meliss esatromsre; wm
tie » 1,045 relative length « 10,39, )
mn Il (Chresssene 2)se ledian sentrensre; arm
nm-i.mmunmuw -
M(M’,P MﬂWOH"‘
relative length « 7,70,
S IV (hremssens 4)1- mummm-iﬂn
relative langhh » 7,33,
- aemnY (Gwencsones 5 and €) 4 mwm
sontromave, Arm ¥atio ~ 1,58 end 1,52) velative length «
6,08 and 6,54,



Soeun i (Oxvemasens 7 « 9)te Ohwemosomes 8 and 9
hed siblerminel sentrossie and chremesens 7 sudmediss,
Ohvemoseud 8 wes Satelliited on 4i%s long wm, AFm ¥atiss
mmtmumﬂmmummtm
o 5,00, -
M€wwﬂﬂ)» otk had submsdinn
sontsenare; Amm yutio « 1,54 and 1,50) relative length »
and 57604 ~

Spana YAII (Chvemsesmes 12 st 13)te m'muu
arm 7atio « 1.60 sad 14425 relative langth o 5,37 and
5.9, ‘
Guoma 3K (Ohremoseme 14)te Swimpdian centromere) wrm
watio « 1,565 :lative length « 4,62
Iia k (Ohvenssens 15)3e Mmm-mn
selutive length » 4724
Seaep AL (Otvempssme 16)5= Showtest shwemosens with
sidesninel sentrensve; srm yetio « 171 welative
Isagh « 35V

20, A sndanls x As Sxhsndma (907)s- The 16
paiys of chronsownes in Whe conploment (Plate XIVII,
7ig. 43 Mate XIIX, ¥ig, 10), scanisted of five malkisa,
chresesonss wore satellited, The maximms sad mintwem
Length of ohvemonomes ware 4,51 p and 1,68 n
respsctively. 7he srm ¥sties varied frem 1,00 o 1,76,



mummmmumumu
Saonps.

geeun I (Chremosems 1)i= Longest ohwemomsme with
modisn centwomere; amm ratio « 1,223 mlative length «
IS
m(mt)h mam-m
mm--a.a.
m(wswmm.
ratto « 1,53 relative length » 8,02
fran jY (Rremcsene 4)e= Slmedinn eentrenswe; &va
\gatio « 1.45) relative length « 7,72,
mtmn-— Submsdisn sentremerej anm
watie » 1544) relative ength « Tot6s
u.n(mcwnn Both had mubmedisa
SEREIONSNS . mmﬂfm“”%mm~w
c.mmmv,
fxen VAL (Ohremosene 8)s Swhmedinn with sxm matie of
1mmmm¢*¢mu |
mm(ms-ma-ma.mou
mmmmmm
mmwmtmut.wﬂm '
lengths fyen 5,43 %o 596,
uu(mts)hmmmn.twn
selstive leagth -« 5,26,



N
Soan X (Ohwomoasme 14 and 13)3» Doth had melian
santremeve mumuuunnamm
L N mnmn.wm 1. 233 Mﬁm‘-‘#ﬂ
ad 4,01
mnxmm» mmmuﬁ-
mm.msmuahmmm
#stie «» 17003 welative langth » 3,45,

- e A a500ak% x b Sxigefze (Spontansous
RArid)s= In the okromosens sonplement whioh eensisted
o2 16 paive of chvemcssmes (Zlate XXTII, »ig, § and
Plase XXIX, Fig, m.mmm 12 subnedisn and
twe subtevninal, The saxinen sad mintwwm length of
shremosenss vare 4443 n and 1,85 u vespeatively,
ehrensaenss varied freu 1.00 %o 1,80, The 16 paive axe
Srowed tato 10 grewps and Sesorided delews

Greun 1 (Chromoseme 1)oe Ieugest shremssome with sabe
mm.mm‘fm:mmm.
.49, o
Sxann I3 (Cavomosems 2)s+ Sateilited ex the shert somg
mdisn sentronsne) axm ¥atto « 1,005 Jelative Jength -
8.7,



«Bf»

Gronn 111 (Chwemosoms 3)ee Submeiian chremosenes aym
ratie « 1,543 relative length « T.76,

Sraan IY (Chwemosemes 4 ant 5)se DBeth had submedisn
oentrensre, Amm ratie = 1,64 and 17585 elativme

Rength « 7.56 ank 6,97, : |
fzann.) (Ohvemesomes € ant 7)s= Dotk ware subtemminal,
Ave 2atio « 1,00 and 1,763 relative length « 6,71 and
6449,

M(Wﬂms)p Bothk wens swhmedion,
mmoi.wmt.tsanuM*Wm
,Q” :

u.mtmw-nm» Both hed submedisa
m.mmunmut.mmauum* |
8,79 and 543/

WKMHﬂ‘I”h Both sulmedisn) oxm
sails « 1,57 and 1.98; velative longth « 5,27 st 3010,
gxans JX (Chremssemes 14 and 15)4e Chwomosens 14 was
sOmedisn, vhile chremsssns 15 hot medicn sentremswe; Aws
yetie « 1,57 and 1,275 relative Jength « 4579 and 444,
Srenn X (Ouremeseme 16)s= Sunllest shwemengns With wube



4 mietin
t. Ioonl (47%)

2, * (M7

3. Ohina (114)

4. Oaylemet (191)

S. Indoneeised (61)

6. Satgomet (176)

7. Satgen~2 (180)

8. Oeylemst (198)

9, Singapewe (163)
A Sxianize

10, Mearittus (109)

11 Indonesin=? (123)

12, Indenenians2 (¥4)

13, Indonenine2 (154)

t4, Osylom~3 (53)

15. Caylen3 (79)

16, Ceylon3 (87)

Bywrids |
"¢

- L
. 3P -
e

(248)
(287)
(208)
(s07)

49,42
43.97

41,64

.

4801

s0. 70
47.60
44.52

61.2¢

3.7

56,38
99,77
50,59

413
.78

4441

2.98
1,83
tT2
2.4
t.93
fo92
2.5
1.88
2.4

2,52
2,08
2.40
.44
Red6
2,62
2.4

2.2

1,68
.99
1.48



R &+ Sxitadse snt their Ndelds

13

Masder of ohromosomes “"f”"”’
i S0 S DS

- ¢ 1 3 21
3 1 - - 13
- 1 15 1 33
s 9 2 1 13
- 3 15 1 23
- 9 4 1 A
- 3 s 1 2 A
- s 13 t s$3
- 6 10 2 24
4 3 ) 2 ‘a3
-  J 4 1 23
2 8 ¢ - 3 1
b J 7 s - 2
1 1 5 - 14
- " 5 - 14
3 @ 1 2 14
6 - 22
9 X - 2 13
2 s 2 23
5 o 9 2 13
2 1" 2 1




* wmwmgwk

n,

81.%. Speeies/Wybrids 10,9 104 9.9 9.4 8.9
A MAkania
1, Ioeal (4T1)
2. Toeal (T1T)
S,  Onimm (111)
4. Ceylanet (191)
S Indonssia-f (61)
$. Satgonet (176)
8.  Oeyloa=2 (192) e
9.  Stagapere (163)
| A Icispiza
10, Mewrivius (109)
C tte  Indemesiad(128)
12 Intewssiasd (M)
15, InSemewiae? (154)
14,  Oaylem=3 (55)
13, teylew3 (70)
6. Oxyless3 (87)
i t.mx (28) 1 - = 9
1. e (281) 2
9. . (388) 1 - -
20, . (so1) 1
Spentansens hybeid 1
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YL1, PLRCPROPHCRETIC STUDIES

wo Spesies in Jeapest of the xusber of Lasensymis
" ot onvamane (Maate XXX, Ady A Sainsin ol snly
mmuﬁumwmmum
‘hmmummtwnue.mwmn.
»mmummm-mmm.om
ant 0,008) snd 3 fast moving damte (B2, 0,622, 0,878
and 0,097) which weze showmt in A aaimsles. The
sinllarity index wus tisis found %o Do 8,23, The o~
'Wuwmmmna
wmmﬁawpmamm
 spesien, The hond a8 B 0,200 Was Yary Lntense,
mum.mue.mﬂmmmun
mmmmum(mmnh

IV, GRERFIO DIVERSKNGE



FIATR XxX

A. Rlostveplawegrens for A, Sietl
& Scisodry snd Ahe nimed exteess,

3, Densitegraphs of Yde eleetrerhevegrens



PLATE XXX .ELECTROPHORETIC PATTERN OF ESTERASE
ISOENZVMES IN A-Caleehu and A-Duanoa
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XY K

Merphelogiosl eharestovs, Tadie 44 shows the Tesults
for 1966 and 1972, Out of the 40 mowphelogiesl, yiedd
sl anstenissl ghavasters studied i 1966, all emept
one, Visey Beak dength ¢f lengest leafiet, shewsd
signifionnt 41£fawences Detwaen sultivars, In 4he eame
of 35 of ¥hwes charestirs, e diffwrences waye highly
signifisant, During 1972, all the 24 chewecters stalied
(frem among the 40 charssters studied in 1966), had glven
sigaificant diffexrenses Detwesn ouitivars, A oenbined
Sl s of data, for the Df commen sharaoteze recewded
during 1966 md 1972 (Tadle 13) alss wevenled signifieent
A120epenses beteven oxitivars for Al) charasters exsephe
Ang length of langews leafiet, Diffewenses between years
were alse notiesd for soms of 44 mewphulegieal

pader of dunshes and inflevesoenses, length and Wreadth
of 1saf shesth, length snd velwne of mat and Yength,
Yoeadth, weight and velmme of Mewmel, Significand intere
astion detween yours end sultivars was somm in ¥ sase
of Moight adeve fimed mark, interwolsl distanse at fiwed
sk and st 1ash exposed node, awsber of bunshes asd
Iafloressente on the palm, sngle of 1saf 9 $he stem,
nesa length of loaf without sheatk, meen esdth of leaf
shoath snd weight and velwme of kermel.



v 2 amalzais
ALl possidie ¥ values (136) were worked out

Detween eumltivars, $he zuaber of chavesters being wnequal
in the diffavent years, During 1963, the velues meaged
frem 0,29 %o 162,80, In 1966, the snge of 3* for te
40 charastaws was frem 53,86 So 651,53 while fur 8¢
sharnsters 1t ranged from 12,42 to 621,67 only, During
1972, the esxvesponiing limite were 24,55 and 822,29,
Jor the poeled Sata the valwes yanged enly betwesn 8,82
and 309,99, The 1* values for the Giffexent years me
presented in fable 16, The maguitule of 7° valwes
intientes $hat scusiderable divengense exists betwesn
many of e enlitivars in all thw yoars, Using Teshew's
nrthed, e 17 mddivare sould be grouped Ante 6 alnstews
eash for the tndependent yesys 1963, 1966 (34 shavaetews)
md 1972/ Though e mmber of clnsters ware the same,
e constitusats in the different alnsbers wewe slightly
dffevent in the Sifferent yesrs, Ner the 40 shavesters
of 1966, the musbew of olusters ineressed $o seven, In
the sase of pealsd data, theve ware caly five alustews,
The intre snd Lutewcelustor ¥ valmes Zor 4he diffevent
mmumumﬁ) The lusber mens for the
mmmmmnmuum

" Tlates XXXI and XXXII chow the disposition of
elusters in the diffevent years,



sk alaataxs 1n 1963 and 1966
1« 1963 (6 shavasbere )

2 1966 (40 ohavasters)



PLATE XXX| SPQ)AL DISTRIBUTION OF CLUSTERS
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PLATE XXXIl SPATIAL DISTRIBUTION OF CLUSTERS




o» Samamisel snalizain
Canonieal analysiq was also sarried sus fur the
Gata for &iffevent yeuws to cenfivm the slwsbering
shiaimed fren ¥ mmalysis. The fived thuee camenionl
¥oots were found $0 ssewmnt for 91,7 per sent of the
total vavistion in 1963, 955 per et in 1966 (40
characters) ek 83,6 per eeat 1n the sam yeor with M
 shavasters, In vespest of the 24 chavesters ef 1972,
the firet thyes camsnical Tools sesounted far 01,9 pev
oent of the Sotal varietion whils in he posled &ste
for 1966 ant 1972 (24 semuen eharasters) the variatica
Mwﬂ.&mm, As, in all the yemre, sheut
Vwessfourth of the $0tsl variation was sheved by the
£ivet Swo roots thewmelves, & twe-dinmnsionnl pvesentatisn
of ¥he sultivers was stbempted,  Flates XXNIIZ, XUXV sl
%mmmwmzmwmmm.m
She 2xwt twe sancaical VeOtors as eoerdinate axes, The
pattern of elustering was sinilsr to thoss sbsained frem
3% analysis, emseys for minor deviations et thaee instenees,
hiﬂ!;oﬂ.ﬁvw%—immu'mm
avy fren oultivars Saigesed, 3 and Bv, Sei, Isizadoet, |
In 1966, for both the sets of chavasters, thawe were Maily
aay §1fferenses in the two greupings shtainel, Ia 1972,
differences cenld be seen with xeuptet to sultivers Caylemed
and 7133, In Yespeot of pooled dats for 1966 snd 1972,
the groupings oviained under the twe Nethods wewe in Wroad
 agreemexnt, wmmmmmm
umnmﬂdﬂ;

N
‘;. N



1« 1963 (6 oharsobers)

2. 1966 (40 ohawentere)



PLATE XXXIIH
CANONICAL ANALYSIS OF DIVERGENCE IN ARECANUT
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PLATE XXXIV

CANONICAL ANALYSIS OF DIVERGENCE IN ARECANUT
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PLATE XXXV
CANONICAL ANALYSIS OF DIVERGENCE IN ARECANUT
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table 13, hﬂl“%mm

B - Suades
3. Total masber T 4,08 S50 RS
2, Height . 3951.33 36512 422.8)
% mﬂ . 043 2 @M 53,1

1

4. Girth Yelww 425 00 .08 19,68
S, Daber af . 0.99 | 12200 8.09

6 agbew of 1,08 54,88%  3.98

sagignifioant ot F = 0,01



] 132
31, o] Yaranssauneseanasssrstax m.-
cigz _mmmmm....umkmﬁmmm& PN L L
ils | suuinidonsns
,_ wm mmﬁ.u._._...,m.. j2dg X .

1. 11

i " m

>mmmuam

"
il ]
mm ck [ «ammmu mwmmm emm
tlh __a_?__,_._,a

Tadle ¥4, ANOVA of plet menns for mirphslsgisal sad yield

s i iddd dcd

 * ignifieant at P = 0,05
. ** piguifieent ab P = 0,00



IQNMMnunuumuﬂmnhﬂM)

Mﬂm (46 ,ﬁpkm,. | m {48 iyf_-t’

1966 " 1968 1972
sum of sguaves)

i8 3
gza 4§§¢
j‘g . 42
71.50°
s
i
&

4
8.1

%




tuodids 13, nma

o9 e

Jours (1986 & mﬂ.

e (16t m‘" e AT A

= E

ot @ qq‘n‘fi’n)

3&’4““&““&

R I

19
1%
7

1.

-3 R-& X

(3 ﬂ.!b)
(tea ?‘:“‘3

0,088, 272,00 WIoot Woe,
790,000 26.67 20,67 623,75
34,000 11.4300 5420 43,0000
670,60e» T.23 12.5% 51. 2700
154,809 11,9100 0.44 145,990
855,01 9.0 5.41 104,970
0.90 1,53 0ul¥ 6. tYre
1246,%6» 7.0% 84,290 53T.0800
.00 29,00 9,67 643,56
27,00 5.5 33,53 T01.0%

1«30 125,33 §56.67 WW0S, 7S
1,20 4.40 0.83 34,290
ps, 708, AT3.55 360,00 5098.12es
478,000 26,62 92,67 1358,008s
6196,000 12.67 156,00+ 5354.69%
1,495 0.8 0.43 10,200
0.13 (8§ | 014 10,24
64,00 58.67 101,335 217836
624,00 9559 905,00 3213,12%
Ouéte 0.%2 0,08 $: 960
47,200 .07 .33 240,84
172,400 14,80 1.67 221,45

505,622,
146,54
1.3

6,04
18,41
18,990

b 410

1.09

515.57Tw

15,38
3%.23
.50
.54
1508, 430
T5.56
90,56+
0.7
.4
o.M
6.7
0,11
0.2
24,1350
5. Tes

=
=

¥ 3
1.99
0.6
23,08
L2
3.0
w
m@'
0.1
50,51
#1.54
o008
09
&9
.5

(Nete: Yor shawsster sames, refer Tadie 14)
* Sigaitisens a% P » 0,05

200

Supswseriph: 2/ Iniicate hat Ve
Sigare showld Do multiplied by 0%,
10° ma 104 respectively.
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sadle 17, Intva and inter sluwster D valwes (1963-478)
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uumumumuwum,mmmm

a = 1063 (6 sharaoters) . b « 1966 (40 shavashers)
o « 1966 (2% chmxesters) 4 « 197 (2 sharesbens)
e = 1966 & 1972 posled (24 ehamestews)



m 10,
Sluster

) 4 Iz
1,00 1.00
$2,66 .85
47T $5.4%
52,9 34,64
8.9 9.06
T.38 9.50

10.93
0,00
5.00
0,00



Zable 19, OClnster meamn (1968-'T2)
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Zabls 15, OClustew meens (1966+'72) (Gentd.)
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adle 19, Cluster means (1966='72) (Condd.)

Wmmmm
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Tements  Veoter (1) Vester (2) Yootor (3)

| «0,0657 «0, 35053 o0, 5221
2 09,0504 «0,0054 C.TV56
s 0.4517 «0,0913 0.,2001
4 0.8969 8., 1701 «3,0000
] 0.2198 0,393 «0, 5364
¢ -0, 1443 0.8408 0.2291
m 2 | 205,29 | ‘”uw “
ﬂml ™ i T %09 151

%




8 .
ROTE AOUER ROUP RAUD ALUP BHOTP ROV HOVR AUl VS

VoRWMecons



-l
il

12

)

13

ROWS AOUS MaUP BOFP ROUDP AOGTE ASTP MAVE ALUVS Aavs




e 1 mmqﬁ-‘m
in Avesammt y
WM

Yeober (1 2 Yestor (
Mlenent (1) Yeoter (2) (3)
" «-a..mm - o1
: Mm | m
: 0,004
3 - Qo
. o m " g:g
: 30”“ ﬂt '
% 4 B
3 0, o)y
s ] _ﬂc
25 a «0,0486 0,040%
28 9-“” W
27T o 0., 1519 «0, 0004
2 a 0. 1273 4,009
29 a 0.165% 0, 1759
% 0. 1298 0.,0975
3¢ & »0,00%53 04655
2 - 0, 1327 M
3% a 0.0017 «5, 0887
4 a «0,969% -0,.0490
5 = m ﬁ‘m
” a ﬁ-ﬂ‘l an‘m
ST a «0, 0008 -0, 5487
358 a 0,0519< 0.0%9
% s 0, 4990 00,1297
@0 s 05047 «0.2817
Yalwe of »02 1988, 000,29
=5 8 W
rests 91 ,3. . »
‘ ; k [ X & &
AN
o Sotel 4 o 12,5 ol
- , ‘0”"“""""'"i_?“"""i""""""
B - Tl



The geaus Aycas is feund $0 be & habitent of
trepissl Delt, imong the speeies weported in this gemws,
A+ SE0OSNE, the only ewdtivated spesies, hes veseived
seme atbention of the botanists, while 4. Sriandra
has 2ot 50 far been investigated %o my appreciadle
extent, The diversity in Shis gemes has also net
been aonested exoept far the attempts wade on elassifye
ing oems of the sultivars of A+ gakaghn dased en fow
eharacters (Beccswi, 19195 Raghavan md Barush, 1956b,
Narthy aat Davepps, 1962).

MORPHOLOGY

A study of Literature shows $hat A« galealn has
single stem, Javger mumbder of lewves por shem, lorgey
zwber of male flowers arvenged in oingle uniseriete
alternate rows with six stagne and lavge sisd fommle
Hoevers and fruits, vhereas A« ixisnhpn is slnpepterised
b miltiple hin stems, the off~ahosts ensugiag frem the
Sese, 1ess wmder of losves sai male flwwers with thres
stamns arranged in waiseriste peive, sualler fomsle
Llowers and fruits (Matter, 'm. Pavappe, 1966a, B),
Merphologieal oharasters of the twe oultivars of
As SEMNQGL and three scotypes of A+ Sriandra st=ited tn
the present (nvestigstion largely osafirmed the earlier
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reports sited, though varistions in the wmbder ef
staens in A« gateshn s well as distinet 4i0fwrense
is maturity of ants between he two speoies whieh
have mat Doen yeperted so far were sdesrved, IHowever,
the importent Mutingnishing chavasters of ¥hese two
speeiss ave Yhe number of stess snd leaves per elump,
arreagemnt of mals flowers, mmber of stanens, sise
of fomale flower and size end maturity peried of mats/
The ¥ hytride of 1» gaiasim x A+ SShandze hed
only ens ston a8 in §+ SARANIR indicating Whe Seminanve
of single shen, The resiprossl dytwil had varied
muber of suskews a8 in A SxAmaiis, Yhile Ahe pessividity
of sytoplasmie inheritance csumot be ruled ont, fow
entullishing the samp, 1% will be neoessnxy %o 40 &
series of bagksronses and yrove Whe esnsistemy in
inkeyitance (Caspart, 1943). In *his senmsetion 1% is
aleo pertinent to poiat out that svidenses as «ne
dissusesd elsewhere show Shat L+ Scisniun is apemtietie,
Ihe valnes fow internedal &istanse at fiwed
The kyteids mestly equalied 448 perents in $he adove
sharacter as Well a8 in leaf length, I% spvesved et
a dosage o200t of gene, 88 Was Peporied in mgareans
Y Ghun-PusOhen (1953) for leaf length is operwiing
with respeet o internpdal distanes and leaf length,
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As yegurds Whe musbexr of Leaves per main
Sten, neither the tws Species nor ey hybtwids
showsd axy mexiked 4iffevente, Zewyver, there Was
The stailavity of e lyWwide %o thetr Jeepustive
fumale paxents in Yespest of leaves por clump indte
sated that this chavecter might b maternal in
| A Satashan x As Axiandre expibited hybrid vigews
for mudler of male flewas pér Wumsh, The differense
in sise of the mls fiowers (length x Wweadth) in the
e paents was distinat, Ian the Nywids, the sise
of the e flowsr, thowgh wesr intexmadists fn nest
00008, s10e showed extrems varistieas as seupured $o
the pavenis, The suallest sise of male fiowers shesyved
An ene of the hyhrid plants (307) might be partly due
% 9w lavger mamber of flvers per ok predwsed YWy
this Nytrid, Bush extyens veriation wes edeerved fow
Bene of the other ehexesbers,

As the very nwme intientes A, Sxianden e thues
stamsus while A, gatesly has sin, %his 15 ene of the
Nowt iuportant shevesteristics &totinguishing the e
spesies, The pwesent study hos coufirmed that the
muber of stemma of ). Sriandys is Shxee, Newwvew,
the mmbey of stausns 1a A+ SASRRRN Seens Vo shew Seme
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variadility as againet the six veseried by eaviier
wortowe (Neslmax, $894; Ratter, 1926)s A move detmiled
stuly of the sulsivars of A SAMMAMR seems %0 be
MSsssary for ssesesing the variaMility sxisting fer
this sharestor, The mmber of stamens in the & ant00da
x A SEiaadan WAwids varied from thiee %o siz, In
whis respest the mpontanscus hyterid wes distineidy
different fyom the artifieial hyteids, the formew heving
moetly siz stamens ond Farely five as compared to others
vhioh were intormeliste, The Lnberitense of mmber of
stanens seens 10 be quantitative, |
Anvangessnt of male flowere 18 another Lmpovtant
shavastey whish distinguithes 4+ Sakaaln fvom A+ Axiandine
In A: gatasis ¥he mals flowers wre single and alternate,
snd axvenged on either side of the yeshilla, In
A Sxhandze, on $he other hand the mele floware ane in
paire and arvenged culy ox one side of the »eshilia,
In all the hybeids of A, anitadn x A+ Axisnizn ey
axe in paive axympged on oither stde of the Pesdilla
alternating with sesh othex, It may %8 resscoa¥lie o
assune ¥hst the paived ant single aatuse of the made
Liowers and thwiy axvengement follow Joudelien
taheritanse and thad the Miserigte is deminant evew
wmiseriate and patved osndition over singlenssa/



A Sxisaiis. The £rait slee in all the eritfieial
mewm However, the fruld
Sowaxds that of A Satashite The inheritance of frwld
sise wondd sppear %o bs quantitatives :

fhus the two spaoies, A« gakesla and L Sxisndie
diffeved Yy & series of eloerwout merphologionl
um.mmammmwmm‘
mwuumtmwmmmu
Muwmmﬂumwmd
gene aetion in the esee of quantitative twelts.

In the yesiprossl sross imvolving As SxAmmda *
As sadashu, 31 $he hyteids showed ecasideralls
mmmvnammmu
mu.mmm“mummu
aistanse, 1oagth of 1eaf, givth of stem ot fined
mmumwm.mam
mumumw.mwm
amnm.wo:mmu~u.
of fruits, "hile slear evidenses for heteresis and
deninanse were sveilahle in #he 7y of L guleabl =
A.Mmmmmmmmm
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sush gunstic affegts, The similarity of A+ ixiandes
x As oolunin byteids to their female pevent in respest
mode of Jyredustisn in As Sxisntca. This aspess has
In the gemus Ayega, the existing cytelegieal
information is sonfined %o the weperd of ohromoseme
mubers ond Yhelr morphelogy in A+ gadmokn end
A+ STASMARS and metetic anslywis in #he former. The
reperted sommtic ohremosone number of 32 fow the twe
spesiss (Vemkatasudban, 1945; Sharma and Ssvkar, 1936)
Atwahem, Mthew end Ninem, 1961 snd Bavappa and Rswan,
1965) has boen confirmed tn oight cultivere of Asgateshn,
four ecotypes of A+ fxisndza and five Rytwids mow
steited, Attempts wewe made s svalnsie the variaMlity
oxisting in the twe spenies and to study their intewe
relationshiy Dased o metotic Dehaviowr amd hayyee
mupholagy ia the preseant stuly,
Masia

Stuly of awiosts in the o sxultivars of
A+ satashn showed that thare was sousideradls intwes
suldiver diftwwenees in thelr melotie beliavipgup,
iile aeienis was nermal in pala 717, chrenssens
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asoseistions a8 Migh as 1y ¢ ixy + S,y Weve SDamrved
in the otbar paln (471) of the sams ewitivaw, Nowerd
(1948) whtle stutying the diffevent plants &f %o
MMMMMMIMM
winter and syring osds, feund siatler 41ffevenses in
miotie debavieur of the 41iffevent plemts, Differenses
1n mefotis Yehaviowr have alse deen reported to exist
in the varicuws strains of Secals knariisnawii (Brieki
ant Mantsing, 19€0), in whieh individusls heteroxygows
for & segmental interehangs was fomnd 40 e vaxy
pronounsed, They suggested She predalility of
hMisvosygotes baing superior %o homonyretes and o
seowrrense of heteveguny, a8 tis we methols for thw
mintenanse of the same,

In spite of the yelstively high variadility
ta the multtvalent asseciation (0 « 14,85) ebuerved
in A+ salnohue pollen fertility in all 4he palns was
aberzations and sterility s alse desa cdasrved ia
ries (Engle, Cheng snd Remires, 1963). In Whis commeste
© fem, it 18 pointed cut that the multtvalents ebserved
in 8l $he eases were of the ohain type indlesting Semmined
hemolagy of She peiring ehwomossams, The prolabilily of
Nalmeed disjunstion 1s known to incresss when the
Sntewehanged shromosones tend 10 Do equsl axmed and ave
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absesinted enly dermimally (Sax snd Andeweon, 1999;
Daxiiagion, 1937), It &5 mew elesr that fertflity i
inflvensed 0% snly Yy *he presence o adenss of
meltivalents bk o300 Wy other Rinds of genie sontol
Sampente (1958) las shown that selectien een
e efivetively prestised, in & segregating pepviation
of intezehange heterenygotes, to incvenss e Lrwquensy
of disjunstion, It has Deon shewn that heterusis {s
mintained in plant speeiss through variesus nesns sweh
as anphidipleily, spemixis, ehvemossmnl ifnterohanges
and Dadlanesd lethel mystems, If not by matare sush
chrempssns hMtevenygotes W virtup of theivr expressing
hteretie vigour aight prodadly W parpstuated by mea
shrough selsction of vigwrous plants, A sensidereation
of the meledtion pressure applied in the mwemy of
5 sl wy Mo relavant in this esxtexnt, Omly
vigersus seedilngs, %o e extent of sbeut 70 par sens
of the Sotal papulstien, wene Seing selevted and the
semaining destroyed (Bavapps, Faiel and Mediyubiin, 1998),

In this cross fertilised srop Wiis will semn that seleete

ion was always fer Rybeid vigeur, It {s alse yossidis
hat in avecenus . incrwesee in the Lyequeney of nerwal
disjunation might have been Loadvertently ashieved as a
SoneqUenss ¢f Y10 adove mentionsd salestien pressice,

L
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Based on oytemorpholeqle evidenoes Bavappe (1963)
mmdcmmumm@mm
mnmm nwmmum
mmmhmmam»m
m(uwummmhmmmm
Wiwidised Lreely and undew intensive selection lavge
mummmnuaumm
ubumumwummun. nis view is
wwwmmtummxmwu
M.mmmuamwmm
extens, indtividual palms erossed with « xelatively
mmmw,wmmm )
ummr,n:m(lm:mmumum,
1973), o |

Tove (1951) Genignated the pAreentage of mcomsl
pellen quartets as the “melotie index, Whem tho indes
dnvmwmwmmuum.nmm
st the vartety ves suffieiently stadle fow peastiosl
- tresding purpemNe, In the 2ght of this stomrvation, the
twe oultiveans of A gadtaie vhich have a meietic {ndex
of 86,8 to 97 par eent may do sonsidered as stedls,

As sgainst the highest saseeisticn of 1y ¢ Yyy
uuamug-mmnm-tmmu

As tricadvs wan fyy ¢ 4y (Fsdle 5)¢ The snaphaseel
muumwuuummmot
ymmmua-uumhbm
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The peresntegs of higher asseeiation obesxved in
A+ twionive (Zadles 7 and 8) seons 49 Do Sos Low %
mmnmhnmnvw-m)m
nwmummmmwmm
ummmmmm:mm
Muvwmmnmmmm
assecietion, Though thare exists a rgular positive
mmmmmmwummw
ug-mmnmmmmm»m
oons SUerility in spite of +he low meletto tndex of 7,3
I8, thevefere, sppesre that a¥ least in tiis sese pellen
aseriiity 4 not extizely due to ¥he Migher shremesoms
muummﬂmwm
mmmmn@m
mmmummmam
Soprese in the different plants, Among the Weemnded
Sovishiens frem nevmsl oluromosent pairing, Seymapeis
sonstitutes sns of the most important melotte pheuswemsn,
It has desn reported MWy Riley snd lew (1963) that the
mmmummwwwm
sotion, lNore recently, it has been inferred that
ehremosone palring and in fast all events of melesis
inoluiing Senynapais may be under seme ferm of gemetis
soatrel (Riley, 1986). mmucrumu
mmtmmnummmm |
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Sines Desdle (1990) yeperted thas donynspeis in Jas NEER
_umn.mmm,mmmm
MWMMM&!W
MMM).MM(M
. 1943), Jsaneraiamn aamdantum (Sesst, 1951), Zimm
i (Govbsehalk, 1908) md Scdlingis Moshexia
(miwa aad Aal, 1972) %o meation & few axsaplss, In
.mumwm“mhw“(mzﬂ
. mmymummumm
(Holiingshed, 1930) and pedygente inheritanse in Sppnls
m(un.mnmmmnm«lum
this abmeswnldity. |

AS A SKimnixs 1o spemietis, Whis ehavaster ean
be axpeoted 0 de maintained in the pepulatisn, e
extont of donynepeis 18 higher in the By lgdwid of
A sAkeSha and 4, ixisnixs o sompazed to A, ExisndEn.
be deminant, But & lavger mubey of univalents wewe
obasrved ia the Mydrid as eompened to e 4, Sxisndze
pomont, This may Do dus to the nen-hemsisgy of eertain
82 the parental siomOsONSS,

However, a great deal of variation was sheurved
in t¥he mymaytie bedaviour of ehmmesenes Deth in the
A+ Sciandza pawent and the P hotwids, This variatien
presumably arises from the diffemential expeessivity of
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the gene eentvelling the presans (Jeuber, 1969) oo
due to suvivenmental fostews (14, Pae and 34, 1943
weng 85 Alo» 1965 snd Medws and Mai, 1972),
fon of melenis frem Wetaphasest eumsrds odeswved in

A SAandEa sMd 1% 7y lytwids de mot seem te have desn
wnm. However & similar desyaapels sovempaniod
wmmnuam-aummu
qumm:mwmmu
Deaniaaius sximntals (Jscder and Singh, 1959) wemmiting
iz abows 85 par eent pollen sterility, IS 18 gemerally
wmmmumnmu -
sasential for their pwopty segregation, In the sheenes . .
ummmmmu-unm
meshanton exists whioh keeps sush eshvemesenss ix the paived
sendition at metaphane=l, thus assuring mawnl segregatien,
arises, The formstien of paowiedivalents &t metaphasesl
wight aot, o8 sush o correstie meshanisn, This meswpiiem
18 slso supported Wy chesrvations of Gxell (1967). She
hes provided elogant evidense $hat in Deasachila
BALAROEAREER, the ehromosomes whieh fail to wnderge .
exshongs pairing swe ixvelved in ¥he 8o salled Gistridutive
poiving, Distridutive peiring may invelve homelsgeus o
Wm_maummwm
ehrometomes undergo proper segregation. Distriwmtive
(ke snt Red, 1972). In A Ixianizs o5 wil ss in
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*he A+ sateuin x & SEimadan 2Awid, the ebeerved
inevesss in pairing st metaphanssl and the yeguler
sxtentation of the shvemovones indieate 4dat the
phonemsuen of &istridutive palring is in eperation,
Sais view has also been eenfizmed By Gweld (1973,
Wiotie atnownalities Mk 0 shronosons Mesaiss,
stickiness, eytomixis, dridges snd fraguents wure Mt
with ia the purents as Wil as the hybrids t warying
extent, Yor these charactevs, A+ satasha wes yelstiwly
mermal, exeept for $he stiskiness of ohremoscmend
Saehs (1952) theught that the shromosoms mesales
axe dus o defests in spindle mechanism whieh was pente,
The view that genstic faobeaw axe respsusidde for the
chromosont msaies 18 supported by the presemse of
gellen mother ealls with altared chromcsens wambews in -
ont of the strains of sutotetrepletd yye (O'Mra, 1942) .
and thaiy adeance in snother strain (Mmtsing, 1931)¢
Sesretion of tapetal eells Ras desn repewted % Vo
respensidle for inittation of weiesls in snowpdaid
oells of experimental mphipleids of Sxifisines (Seshs,
1952) zesulting in. shremesons wossice, The prosend
of pollen mother 00118 with more or 10es bivalents than
% Mmtsing and Prokicen (1941) s Gus %o the exshenge
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the gwemsiettie mitenis, In A+ Sxisndun end
MN*&MMMmu&
%0 & meismm extent of 59 pexr esnt seens ¥ lhuve |
msaies in Sausrninm has desa reported Wy Sarvella
(1998); Twon the evidenses su hand 1% appesys that
Mumammmuiﬁn
mmwm.umw‘
mesaies In Lymsn. |
met with in sevtain plants of A+ gaiashs bes weither
affeetod the 1ater sourse of Meiesis, M the yellen
Lurtility, IS 1s 1ikely ¥hat eells shewing stiekiness
of ohvemsaomes dagenaxede and 4o nat partisipate in the
formation of miorosperes, In he sase of 4s ixiaaian
and $he Nwids, chremoseme stiekiness, whieh had
affeeted in esrtain eases as Righ ss 84,5 por ot of
the eells (Iywrid 307), was fwvariadly sssosisted with
Syeguents, ohromosens mosuics, sytemixis, dissriestation
Matle (1932) ia Zsa SR a8 mewe Feeently Eartiai
and Deanint (1963) 4n Zrikisms spe Jeported stickimess of
shronossmis &ue to & single resesnive gone, On the othew
hand Shagove (1966) attritaried shremomae olumping md
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Jyonesis ebsmved in Oazgigum te bave “remiited frem
2o yrotess of indwesding which must have deen iuvelved
in the erigin of eultivated peppers®, mam
(W)Wmmnwwmu
mmmmmwm
18 sttridwiedls to & Xecsssive gene.

Stexn snd Kotta (1966) have sencliudsd that 4f
sentinnisy of he DNA of the ehremosomss is interwupied
W gape and 4T sush gaps ave mot yepaived, ¥he sivusture
of shremosems would be adnormal fa the region of the
%9e Teswiting in freguemtation, and stiekiness, There
ave many oytolagioal simtlawittes between the presint
werk and that of Stera and Hetta (1966) and Whwve and
Rt (1970), The stiokiness sdeerved in s Ixigndsn
ant the kybtrids suggests to & move o 10ss Sewe extbent
Ahnt this adnermality is genstisally econtrelled,

1% will de yelovant te axvanine the chremesens
fraguents along with sases of Wridges yeserded in ¥
pwents and hytrids, %o iastense of Luveneien Widge
was chosnveld fndieating that the fvaguents had thetr
origin sither frem shremsssne dweskages iz 4he ewrly
atagen of meiesis {Stem sod Jette, 1966) er &ws te Whe
wasqual divistien of waivalends st snaphase, Thie view
18 supperted 1y the rmesense of fyagnents st metaphase«l,
and wephase-I and IX,
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. 2% bas been shown in Qalliaais Siashexia by
Medwa sl Rei (1970) that shremssonal clwnping insressed

heteropyenssis of chremosomes, distorting of the noxmsl
200stion of shwenosees &t NOtaphase-I, sotasional

aAdneumel aysapsis of chremosaute, yeevention of
chrgnssgnsl Aovennt s eloweosemnl Sragaentatisn,

all of which yesulting in a high degres of mals starilivy,
The pellen sterility in A+ Sxisudzs wiich ranged fyem
24,5 %0 66,9 por oent seens to Do due to e meletis
alnermalities obeexved ot varicus stages o9 in Galliasia
Jollen #berility in ¥4 7, kybrids renged frem
9177 %0 999 pex oent, The meiotis admormalities chesved

she tetrad stages, Matlwre of ehvemosenmts %o pair s$
meienis my de seused either by lask of strustural
hemolegy, Jeek of symehvenisetion of the verisus metadelie
prosesses which take 31ase 2t Wbt eavly stages of medesis,
o Wy Dotk of Sheas epniitiens oxisting tesetter (Stebbins,
1990). Gemstionlly eenditioned synapwis assceisted with
partial lask of honslogy was demsastrated by Seavs (1941)
in amphidipleids of Aagilangs o well o0 jasilen X
Ixisienn ond Aacilang x Bxalandia W Fepe snd Ieve (1952).
The melotis behaviewr of the & Satesia -~ A Axiandse

Wyirids suggestss similar situation, Dishaxmeny erising
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foem the mon-hemolegy of the parenial genemes o
Species and She ayteplamm of 2o ether (Rena and
Swaninathen, 1964) sentriduiing 0 the extreme sterilitlty
in ¥his intewspeoific Dytwid esimet alse do 7uled swt)
Sush esses of extrems sterility whioh sould wot %
ascounted entively due to naiotis stmormelities have
Yeen yeported in Banhann dxassiss (MeNaughten, 1973)
and Paspalum speotss Nyteids (Surson ond Demnedt, 1972)
and have been attriduted to genotis imbalanse,

Ohaervaticns on pellan md female Dewtility shew
shat 1n A+ gabealm vhieh has & high pellen fertility, e
aat 508 is 10es then 30 per sent (Takis 9)¢ The svevege
Srult 9ot 4n $h1s species has Deen reported 4o %o 37,6
por sont (Murthy snd Davapps, 1960B). Yariows events
et provent pellination md fervilisstion heve deen
1ioted Yy Raghavan snd Burush (1956a) ss pessidie sammee
sontriduting $o female stewility in this spestes; The
prosent shesrvatien on frult set in two eultivaws of
As Axdaskn ownfirue $he seriier reperts su lowew fumals
Lortility in this speeiosy

Been Yhwaghy the pellen fewtility ia Ar Sxisnden
was considemadly lewsr than Shat of A+ SaRSehE, the mat Sed
was higher then the latber, THeRe wouw €300 i whish
the pexresntage of polimm fartility sad mut set wexe oqualy
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Assuning thet the esnditicns shat have prevented pellimmte
 Len md fertilisation in Ao SAMShE 99 wise sprliesils W
Siis 5p0eise, & semparatively high fruit set, ia spite of
Low pelien fertility stems $o Andisate the epewaiien of
‘mmdmmmmwu;.w
nﬁ-bm-»mmmmm
was 1ess than ene per osut in most of the enses (Zadle 9).
I8, tharefere, sppears ¥hag $he fastors which have besn

- wenpensidble for pollen sterility awe slse {n sperniien
on the female side, Similar sese of oxtrems mals ad
fomale sterility has Desm steerved ia the ixterspecifis
hytrid of Sxidess. (Grosks snt Kusews, 1973),

| Frem the eytelegieal behaviowr of A+ sabeshi.

As Srisndzs sad sheiw intevspeoifis hybride, it 48
ohtexved that Mahar shremcsems assesicsilions de varying
extent axe ot with in ¥lem, While 16 divalents ware of
the Righest froquensy in mest of them, the maximm
ownfiguration shesrved was decnvalent in A+ andasios,
quadrivalont iz A Suisndxs and sstevalent in the hyteids,
assoetation in the NpArid t0 & eertain extens, it Ssee
Mt secount fur the highest frequemay of sixtess Mvalais
s well a5 the maxiwas assceiation. If, thevefure,
sppaurs that thare is homslagy betwesn sertain chuonobomiy
of e Swo wpoeies,
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p |
Lavyetyps of the diffevent sultivers of As aniualn

plamt (717) there were only medisn and swbmedten

. " e knyotype of b Ar 21 ‘ |
showed & higher frequemy of submedisn end median
chrenssenes as coupered to A. eateonn (Tadle 11), A
elasxifisation of the karyotype of the two spesies
mummﬁmmmu
mmm.nmmmm |
grades of asymwtry in esntrensre position (20eddins,
1998) showed that lxyetypes 1B, 2A, 75 snd 3B wre
sepnesented iz &y aateshan ovisivars and only 1A, 2h and
£5 axe yepwessnted in the evetypes of A+ Sxlaadins IV
15 intevesting to note ¥hat sven within the sems ouwltivaw
of As Qalambi v different types of asymestey in
awyotyps is sheexrved, while there was 20 sush varistion
in As Sriandxn soetypes, It is, thevefore, svident ¥hst
As Sxiandus hes & mere qymesirisal Kugyetype thean $2ad

of A satealit, This is in confermity with the obesyvatiens
mads by Bavapre end Raman (1963), Delinsating the eitivers
of A satanioy sn 2o Dasis of standard Xuyyetype Sems o
b rather GLLfLeuLe,
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e wee of maRyetype Aymarivy-asymttey ia the
staly of spscies svelution is well Jonewn and fn the
Janymeniasees (tride Hellederese), Levitely (1931)
showed ¥dat %he st prinitive speeies et e have
mmmmuum
C TN ummmummm
of A+ SEianiia wes highew than thet of the sultivars
of A sudngim (2abde 11), Delamasy (1926) demenstwated
Se sivansed ferme, Similar obeexvations have boen
made in the different genexw ank trides of palas
(Shaxma snd Sarkar, 1956), The faot that A+ Sniaain
sompexed %o A« Szisnizs shows that the latter is the
prinitive smeng the Swe Species.

The lmwyetype of A aatasha * A Sxiandza hoeld
showed wider variabilisy in chronossns siss dhan that
of Joth the pavents (Tebdle 12), TVarieuws wowkexs haws
{uvestigated how the phenstypio appessunse of the
mmmuwwmuﬁmﬂ
of he Nhrid genstype. Simenst (1951) in Iyin,
Boveshin (1934) and Totgy (1943, 1949) in Qemadle
Teven (19%5) in AA\ling, Terlington (1937) fa
Sradasssaiia, Hekanssen (1943) in Sadatlas Mewsen
(1962) in Asmsitans sed Stagh (1972) ta Ruwex ebeerved



.

varish zespenses of the hytwide o e Mew genetype
with yogurd %o retaining or ehangiag the ehreussens
dinmsions of the pawental sets, In A« galagin snd
A+ Scianiza e Felutive length of shrumsssmss yunged
fuom $.12 Y0 6,95 vhereas in ¥he hytwrids the varistion
wes fren 3.45 %0 10,72, 7his slearly initestes that -
compoasation effeet has bxought adewt & yeduotimm i
e length of the shortest chremssems and an inewease
in that of the lengest shremosens,

" by waber of sateilttes {n L SAMMGNR varied <
frem veve to thyee whevess in L. ITASime and in the
il 4% varied from save %0 twng The naintensnes
nwummmuw
mmmmwm(m). In 428
mmmuwmnmmmdm.
mmber snd position of the satellite sould ¥ cdesrved
either ia $he pavests or in the hytrids, mu
‘mtm)mmmuum |
of phenotypie veriadility of satellited ehwemssonts
in slenss of interspecifie hytwids of ALLLUR ARMA X
Ao Zishulagen. In ¥he light of the abive, the neefd-
2008 of dhis sharscter seens %¢ D0 1imited in te
elassifientisn of keryolypes in ARNN0 Speeies/
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™he Axterepesifie hytwids Luvelving A» aninshn
and Ao SxAantun showed eensidewsdls veeiposel
Gitfevenses; Vhile A+ sadaha % A Stisnize tytwits
mmmmmum
mmmmwm-»m
%o A+ Sxianden mé 414 not indteste any evidense of
Wwridity. The pellen Lertility ia this hytwit wes
alse similor to that of b Axiandun pavest, The hybrid
xuats (7,) ovtained alse shewed resipresel &Lfferencesd
Vaile the mute frem A+ asieehn x A+ Axiandcs evoss
showed the 1nflusmes of pollen ea {hs matermal tiswms,
20 swh sffest wak obssrved in the resiprosal croes
(Tdde 4)s Failuwre of & galasdn pellem S0 gersinate
on the stiges of A» Sxisndun shews that the & Sniandza
z A aadotim *add’ mats (2,) may w0t Re of sexuml

Disturbanse in mefotie divisisns of many apemietis
plants swe eharacterised by Might stmormalities sush as
small memder of wnivalent and multivalent formation,
{svegnler d1atribution of chremsesmss, laggards ad
mieremselel fermation in t9tral Stages in NiEReSpIrO~
gomeais (Gustafusen, 1947; Stedbins, 1930; Mppdew, 1961)¢
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In the spexistio Daanisetun Dlatsitum Ohatterii sad
haetdy (1969) atecrved no %o Wares qualrivalents
&t dlakinesis with seme sarly disjmetton laggavds
sad stevemmisi, The pellen sterility was 22,8
Srility met with in A+ Sxiandzs supports the spamistis
2atwe of reprodustion in this spesiss,

In sddition %0 e low pellex fertilivy in
&+ Sxiandre, tShere was alse sn sseempanying redwetion
Aa the quantity of pollem pew snther, IMfPieulty was
alse ebauxved in getting 4he pollen extracted frem the
fiowers, Similar vawistion {n pellax fertility as wsll
as reduttion in the quantity of pellen Mas Deen Feperted
in the yreversion types of the apeniviie spesies
2Asakilla sodliing (emtsing, 1938), Oerstel and
madanes (1990) siso ededrved that the sexual parent
i Darihaning acsantatuy hed nermal meiomis, abundsntd
pellen preduntisn sad high seed md pallen fertilivy,
wiile the aspomictis 4ype differved fren the gaeunl in
having lower chiasma frequimey per 4ell, seaxcepollen
and Yolosed male and famle fertility, The femls
fortility wan, howover, Righ ensugh te prodwne sisadle
mmber of progenies, “

Mile pesitive evidense for the pwesense of
aponixis esn Do sbhaimed only fyem ladorious and ine
sonsuming Studies of megospere, Suluwyosss sad smbaye
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mum.mmmwmmma
sufficiently Jarge scale should in most preups provide
soassnably dosisive indizecs evidenos (Steddins, 1950)J
pelign viaMility, Jew quantity of pellen end low shismm
m(mﬂwunmmm
mmdmumammmm
arosses, strongly suppert the spemietie repreduetion
12 A Sxlandzas The feet that the pellen of Hoalamdn
doss 1ot gerninate on the stigms of §y Ssiasndyn indieates
shat apomixis {n this speeies is sntensmoms, The fwuif
pet obbained undew emmsculated snd bagsed eonditions
both im wespect of A+ SEAMMEA (9,3%) xd of A SxiaMER
xg.mtmmmumm_mmwmm
The varistion sbssrved in morphelegieal sttribates
uym«mummmttm-mw
4iffovences detwoen them, Fowever, the variziiwes hewe
not boen sdequately strong sneugh %o plase them in
MqumwthD’MeQ Ong
of tha wyeamons for bringing sbent pelymerpdy in & greup
when spenixis ceouvs is the genk changed within the ,
spemietis elenss themselves (Stebdins, 1930), The variabe
Lon oheerved in 3be A+ AXAMGEANS Gomplax sesws %o De e
resuls of genile chemges detnen the seoiypeay
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Thane 1s graerel agresment dhat genetie feeters
sontrel $he meshanism of spemixis (Ostenfiels, 19104
sndevecn-Xette, 1932) Mmtsing and Mamtsing, 1943 sl
sideniuys and Beix, 1959), Nmtatag (1940) ia g
Bengnen (1995) 1 Josntanlon et Nareysa (1951) 12
IonsiANiNG KARAMER obeexved that spemixis is gemarally
semtrolled by spesisl scustellations of genes and
ehwouosense rather then 1y single gens, Steddins (1990)
MMWM&“&&:&“W ,
sessustve $o sexwality, The observation in the present
stuly that the A. AsSShE « A+ SCASMRS Mybwid is seuesd
{ndisates the zegeaslve ncture of spemixis in & SKiendER.

1% will be of iaterest to esnsider s3 to how WAis
spesies besems spemiotis. In the adoenee of axy definite
evidenee on the origin of A+ Sxisalxe, 1t is prebdabls
Ahat soquisition of spomixis in this spesiee is threngh
mmmawum‘ his
19 supported My the presense of Mih wisiie &tsturbense
ond partisl sterility in Whis speeies %e veying extentsy
Porthew, & SEiniES s1se pessesses vegeiaiive mesas of
prepegation Vwough suckiers/ SWdbins (1950) peints out
Ahas, Just aF 1in the Sass of palyplsidy, e evelutionary
line siich 48 sequizing spontzis must pass theeugh &
Settio~ntok of partial stavility amd efficient vegetative
. meahs of growth and veyrodustien presdepting plents Se



1n the 00eNS JOu¥S 82 oms of the evituris 4 staly he
Spoetes Nelstionships in plante (ex ok 2hes 19843
Gurber, 1965; Johmsen and Hall, 19633 Youghen gk Als»
mwmmim.mum
4967 aad Siddtq, Neriksy snd Mehéa, 1972), In the |
present stuly, representative smples of Ao sulah
mg.mmmmmwm
with respewt to the estemuse iscensymes, It appeared
_mmmmmwummm
were similay ia saly twe danis and differed in 6 duds,
bmmmmamwugw
mmm«nuamwmm.mhm
uuwmmmmmmb“
ot b SchandEme

SRMBYIC DIVEROENOR

mummmw
mmmumwummwm
in the Swo spesies, A+ gakaohn and A Schenfin. ™o
exdent of sutbyesding in As gajsaly wes 54 %o 83 per
mmuymnmm»uu
. paw eent, Consequently in the aleenes of well dsfined
muuwmm,m.uuamma
forms in Shese Wwo spesies, their slassifiestisn thue
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Seoenss extremely d4ifftendt. The diflexense in
the sultivars of A+ gatanhn snd esotyyes of A Sxiznies
m.m.mwmmmm
distanse (DF statistie) of Makalenchis (1936).

~ The 13 svltivare sait feur eselypes from nine
soumtries 21l inte six slusters vien 24 charariers
were sensidewed (Tadle 22). The mwder of elusters
md pothern of clustering were mexe or less similey
for %he yoars 1966 and 1972, During 1966 the four
eootypes of A, trioniva were found te be in the semd
clustir (oluster II) and the divergenoe of ¥his
Quster fven the othanw was of & high exdey, This was
Soonune of the fast that the esetypes fnsluded in e
adove elusther wers sonspisucus for thair thin st
mmuwummmmmu
marrew 1oaf sheath and suall sise and weight of the fruld
and Nornel, Thwe divergense of Jeylon~2 whtek'is thé only |
ssnstitumt of olwster V was also high duwe 4o its
short statme, low intermodsl distance, iweed leafiets
and large sise of frutt and kermel (Tadle 19)/
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" vhem ¥he smalysis was rephatel with $he
obosrvations yesorded for 4he seue 8ot of Ehavecharsy
mmm.mmmwmmm
56 30 mere or loss similer, The mum
was the soan 18 ¥espest of Br, Bel, Islankset, 2
md 33 Geylonet and Indonenise6y Salgenet, 2, 3 aad
singspore; Indonesiaet, 2 and Oeylows3) and Oeylensd/
mmwammmd&m

was Zound te Do different from the yest sad formed
awm(mm, This was Desauss
of the $ell stature, thick stem, lawge intexmodal
Gistenve, 1088 mmbex of infloreseencs sad Jeeg leaf
of the esotyps, The mariwms divergense was detweea
olusbers IV and VI, whish ssn bo attridubed %o the
di2ferenses Sn girth and iatermodal distense, wusber of
bunehes and infloresesnte, sxisntation of 1esves, mubew
of 10afiote, Jweadth of 1saf sheath ant sise sod weigh$
‘of aut sod Mamel, Clwsters IX end IV also differed
betwesa them for sll 4he sbeve eharssters in additien
o the 1ength of 1saf md 1saf sheath (Takle 19)4
Ia the poslsd analysis for 1966 and 1972, ¥he
sber of slwsters got redused frem wix %o five, Bewpvory
1% was Lntezesting So mote that $he puttern of dlustere |
tng was more or 1ess in sonformity vith ¥he ErEwe "
mmummmm:muw ™he Gretps
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obiained for 1972 and 1he pocled &nts were siullm
suoept in the ¢sse of cultivews Ohins, FLJL oof
Goylemet, Indenuis~é, Seigensi, 2, 3, Singapewe

and Jooal weue i & singls slnster whavess in 1966
Shay were in Shyee diffevent elusters, All the fouwr
sostypes of A+ SrAsadze were in one eluster (eluster IT)
tn the poslsd analysis and this oluster comtimned %
show muximm dfvergenes from $he Yess, The divergenes
Yetween eluatexs IV md ¥ were dus to the d1fferenses
in mwt ood kernsl ShaPeoters, bresith of Jeaf shesth,
Wesdth of leaflets aad mader of Leaflets (TaMie 19),
A sonpamisen of the prewps ovitaiwed Suring 1966 wad
1972 showed ¥hat Ahe deviations odeerved waxe in respert
of Ohima, FLii, Mxritius end Josal, A eosew stuly of
She deviations yevesled that She fustedility wes
vestrietel %o those, The divergense Drtwssa whish wae
Quite 2ow, whereas the widely divengent eluwbers
semmined &istined in Dotk the yeurs (Tadle 22), It ws
alse odosrved that the IF valuae siightly ineressed
during 1972, Dwe %0 the pavemnisl nxture of the earey
iaties of $he pepulatisn, such varietien in ¥he D?

onxliex, detestisn of W pometis dtvergunee in Yw
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sarly yours of produstive Jhese is of sensidenedle
slvaxtage in formmlating Weeding pregremms, Ia
the 2ight of this, growpings obtaimed in 1966, fiw
mmm.mummm

In the present study 4% hes boen possidlie %o
examing the effest of sdéitiona) ehawwoters on the
divergmos sinse odeervations on 40 sheresters dad
deen essrded during ome of the yewrs (1966), e
following e£eetn 1n $he Pathern were ehosrved whan the
FOMSs were cempered with these of 1966 sad 1971y
(1) the magnitnde of the 37 valuss Saevessed eomsidewediy)
(11) %20 wwmbezr of clustars weat uwp %o seven; (411) the
four seotypes of A+ Spiandxe fell into thaee Sirfezent
sinsters, vis, II, VI and VII (Tadls 22); (iv) suiftvar
Saigen~3 was feund $0 move sway frem Seigen~t sad 2
md (v) eultivars Osylens! and Indenssine$ wawe fownd
S0 e in twe different grewps, These swe adiwidutadls
%0 the alditionsl shavesters sush &5 Lwterval detwosn
sueosssive 1s0f £all, dwesdth of guand oells sad wusher
of shamata, Hewewer, in view of the faot tiat the
SadL114y of these charesters over years has Mot deen
Sested, these results are mot discussed fevther,

The raukings eMiained by e 4iffexent ehurastors
during 1966 for their centwibutisn towayds evewall
genstie divergense showed that the msem velume of met
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and Woadth of Nrnel waze Yo charastews of prinswy
iupertenses Vhen the dSfferentistion within A+ sataslm
sultiver alens was sonsideved, height of the yalm adeve
mmmmmmumw
mmmbmugsmm
Length of frwit was found %0 %0 sesond in importsnse,
aext oaly to velume of mut, Ranking of charesters fon
1972 and 4he pooled &ata also Yevesled the importanse

of mut snd Rernel eharesters ia diffewentistion withia
Ae satasky enitivers and detween A+ Aninabn ood 4. Sniendes
Wres, umummtmmmu
Jangth of the longest 1eafiet md musdey of lowwes on
he palm do net eentrilute %o any sppresisils extent

te the divergenee, Vhem the 40 eharssters were sensidered
Sogvther, it was observed that this shwmrasters sided,
sush a8 dwration of male phase, musber of stemata and

ammber of epidemal eells were gaining impertanse, It
Shewefore sppoaxs that thexw is sespe for spprepriate
oheliow of shavasters in sush divergent studien,

Malike anmmals, peremnials ave in the field ower
yours subjesting thenselves to the envirchmmtel sleages
whish my influnenge them Ss varying degrees, Desides,
they have distinet growth phases in whish met oxly the
mmder of sharaotews got added Dut alse show 4iffewentisl



exyrensivity, tnder these oirounstanses sus weuld
mnmmm«mm
mwm;mmcmmv
Sor dlanseifieation,
mmmmm&mm’
mmmmmﬂum |
mmmmtm(wmwm). e maia
mmmmummuzumm
Ouylene2, Saigenst, Br, Sel. Iedandael, 2, 3¢ SLagEpIe,
and Oeylone3y 26 may be pointed eut that in o pevemiad
mmmmmm«mmm.
wummmmmm
ummwmuwum_
whish otharwise would teke & wumber of yoars, s Y
shosrvations yosorded {n the juvenile phase Aseumse |
faportance,  3ut ke Tesults of $he jEesent stuly
MMMnMotquh .
um'mnmwmcmum
pleture,
AMMWM#WMQ'&!M

ﬂhﬂﬁﬁlﬂ“ﬁ.lﬂﬁdwwm‘
um"m-mm-anmuun:.-m
mw(m 15), In aressamt, the height
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‘2008 on Answeaxing and the girth below erewn redases
with age, ' 7he tatermedal distanse alsc gvis shawply
sodwsed with advance $u age due %o ¥he redwsties in
(etdy ant Bavnpps, 1960a), The length and Sresith
of 1ot shesth got ineveased dus e the inowessed erem
sise whieh Ls nesmally odesrved with alvansement in
age in 9 sarly grewth phase, ?This chavsster however
8 1ikely %o show o dseline as the plents grew slder,
¥hile 1% nay not b possible to explain 4he Feduotien
in the sise of wut with increass in $he age of $he yalxm,
£8 will be of interest to xelate this bebavisur with the
reported sdesrvation Shat $he quality of sreseants
improves with age)

The yoar X cultivar iztevacticn has besn signiftomt
for seme of the sharasters, In Xespest of height, sitivave
Oaylome2, Ohina, Indomesis~2 and Nawritine hwve
seoarisd & mmoh higher ¥ate of prewih Suring e peried
106575 sa sckpsyed t5 Tho Zeod, The Smtexnelel distenee
&t $20 180t node showed o gomeval deeveass of 59 per
oont during 1972 a8 senpaved te 1966, Hewever, eultivare
Oeylonst, 2, Okina, Pi3i, Infonseinet and 2 had
relatively low yate of desrease, This is becsuse of ¥he
£ao% that their intermodal &istanse was owigisally lew,



o1 -

As vogunds 9% wwder of dushes yor paln, theve
has Soon & gemernl Laanesse of 36 pav ot ix e
pepuiniton duving 1972 a8 sowpered to 1968, Newevery
and Mewritine dove lessar muder of Dumalne during
1972, This is pessidie in a eyep 1ike aresannt,
whewe wide finetuations in the nusber of Wumehes
yroluned axe sheerved over yuars dus o irregulee
voaring hadit (Amem, 1969), IS may net be sdvantagesws
therefoxe %o imalude sush sharestors in dlvergence sudy,
wless thay are the meens of a$ least we eensesutive
The reduction in the angls of laaf Wy six
Sagrees has & spoeial significanse, The Fedustion in
the mpresd of the szowmn which will yesal$ ss & Sondse
qmuse of redused lsaf angle will Wring abews an
ovarell conpestness of the evows, Swsh sn effest has
been reparied in ssvonut as a phenomens: wideh 18
»elatel 90 age of the trees (Anca, 1973), This is uims
further supperted by the gensral redustien in the moan
Length of 1oaf cheswved with inevease in age. TN
vodustion in the length of lsaf should nmwally Anfimente
she 1eaf erisntation, IS is therefeve sppavent thed
shange in s osuepy of e planty
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e Fesults shiaimsd from samenicsl ssalysis
ave alse in Wesd agresment with the elusbewing pattern
fowd fron 3¥ ipaiysts,

" Zwes » pewusal of the fivet thwee esmeniesl
veoters pwessated in Tudle 20, 4¢ sen de sesn that in
1963, girth Selow svown md girdh st esllsy ave the Wwe
et {mportant sharasters operating st the first stage
of diffeventistion md mmber of nodes at the sesond
stege of differextiation, In 1966, whex 40 sharasters
were stulied, mean interval betwesn suseessive leaf £33
mé Wvadth of gumrd oslls wore the main sharasters
ditterentisting 2o oultivars {n the £iret stage and
muber of stemate sl wamber of epidermal eells par
wit sves differeatiated the eultivars in the seesnd
stage (Tadle 21), When only 24 sharwetens were
senntdeved, velume of mut, velwns of dewnel and mpsber
of Loafiks ware found te contridute maximum for the
fives, soeend md Sxixd wects mespestively, The primeyy
charesters yesponsidls for differentistion st suscessive
stages in 1972 weve Jeagth of Mernsl, musber of leaflets
and keomel weight, he veoters for ¥he posled date
(2adle 29) have slse Shrown light en $he importamee of
tresdth snd lengih of frult and musber of leaflets o8
chavnctors in the differentiation of cultivays, In %W
mmttmmMMmh
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of oxly Jmited utiliey in view of the Laet that the
fiyet twe sansaisel reots sssonnted for only 83 pev eent
ummam..
hMﬂﬁmMthwmmﬁﬂ
4R PUNmALal GNe3S a8 SeEpared ¢ ammsals, sonsistext |
mummmmmmmm
'Mmm:'n’mummnumm
1a the hunds of $he bxesder te stuly genetis divergense

Sassxankis Sivnreity

While the fuportanne of ganetie diversity btad
boan widely spreesiated, the basie diffisulty had slweys
hoen of yevepaising and estimating mueh diversity, Sows
werkers vegarded esogeographie dtversity as yeasenabdls
index of genstis divergenmee (Moil, Sallnama and Redinsen,
1962), The esogsogruphis diversity is enly an infusuntiel
sriterisn, vhioh stviowsly csanet always be used for

The groupiags odtainsd in the present stuly yeveulald
ot tha $hwes oultivars seoh frem Seigon and Neitish .
Selemen Islands, and the Swo esstypes of A+ Axianixs fvem
Indonssia were invariadly in one vluster seash, Ais agningt
this, olese similarity Detween the cvltivars oem
41 ffexent comntries has alse dean observed, The suitiver
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Srom Singapere get crewped with 4he Yiwe ewltivers
 fwom Saigon ix ene eluster, A similer affisity Setwesn
Goylenet ond Indenastont, Deth ulvegs esming within the
s SAwsher,  The Jesal ewltiver (17) has been found
% 2 iavewiedly zasoetated with the omitiver fvem
Siagapere in forming $he cluater. OF the Wwe owltivews
of A+ galecl fvwe Caylsn, Ceylonc2 was always fomaing o
separate oluster indisating s distinet mature of
divergenes, Marty, Mathur and Aveaschalen (1963) in
Iaating, Wurty and Amand (1966) in linesed, Avwaashalam
and Jewehar Ram (1967) in Scxghwm, Singh sst Dains (1968)
in estton, and Gupta and Singh (1970) in green gram fownd
M.ﬁmmmmﬂ.ﬂhﬂpmmﬂm:
genatie Siversity, Newever, s dafinite seiationwhip
detwesh the adove twe has been Teperded in Iaisstm
Sxnholdas (Vpadhyny and Meety, 1970) ad in Iinum
asitatiasimm (Yeswani, Morty snd Mekrs, 1970), The
in the present stuly yevealed thas geagraphis diversity
need net dways be related o genstie diversity,

MMESDING POSSIDILITIES IN ARBCANUY

Stndien of thw inter aluster divexgenss showed
Wat the ganetio distanse between A Axigadn sl the
Jeonl {4, aalpaia) is wide, The interspeuifis Wiwids
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betveen A+ aatnsin end 4o Srisalan Steiiel shewed Meh
FOertlity sad Mtwit vigour for diffevent oharesters

a8 S0R D¢ xposted 1n sa interepeeifie aress iwvelviag
Semetically divengant pavents. Sinee Lt has deen
pessidde o Seskuress the NArids %e A+ satasku, the
POSEiNAIL LN of transferving the mite yesiotwate sad
Mgh frait et reported in A+ Ixiandxa (Bavappe, 1966s, B)
to A salaahn sve beight, Ay the sterility obesxved in Whe
Nyteids sppeared to be due %o the wiotie aducmmlities
1n A« Sisnden and the dishavweaisus internstion Setween
the genotype and aryterlem of the parents, Bestoraties
of fertility threwgh repoated daskovesses with A satasha
may bo fosstble. Ameng the A+ satamhn oultivars
dlusters IV and VI were Mighly divergent frem aluster Vo
Oxooses of Oeylen-I, IndeneeiseS, Chins, FLji and lessl
ﬂﬁWMMMﬁMWm)
should prove useful, It may Do memtioned in this comdexs
fhat & aatural hybwid of Ohina and Oeylene? has shown
EVOLUFIONARY SIGNIFIOANCE .
 The clustering of eertala owltivers of A. aatemiy
frem somtries sush as Indis, Oeylon, Singapsre,
Felationship, Prebadly doth A gateshy sad A Sxienden
had their origin in e grewp of Lnlanis mew repwesented
W Indencsis (Sevapps, 1963) Cormer, 1966) asd have meved
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o0 wost threwgh Malaysia o Indta, Cuyien sni as
far wost a8 Mpwritiue, allthvengh maintaintng thety
'mmmvmg.mmmwu
nwth (Satgen) as woll, |
| 4 osvefxl stuly of the materisl ovtaiast fwem
Ouylen walir the 2ome ATSS SAASANEA Das shewn hat Ve
mmther of Vtaneus was thres a8 against six weperted Wy
provieus watmrs (Nosker, 1894 and Rlatter, 1926). The
materisl was Ldentified as & Suiandxs YW v, Reads
(1973, perecmal ssmmmisstion). While ldensifying iis
specien, Resds meatiemed thas A+ Sxiandys had of%en
boon misidentifisd as A, AMNGINIA. e dad slse obwerved
.m.unmummmmumuw.
Asserding %0 him a8 well as Heskww (1894) this spesies
has selitary sbem sl six stemeas, Newever, the
mmunmwmm(M)mmm
%0 the above deseription of Ve sbemy

The eveluticnary coures of &+ saduale & cimbra
and & somalns esn be detweed frem (1) theiv distridut-
ton, (11) similsvities of synthetie Nytwid between
As SASAshE and A+ Auiandes to A+ sansizan and (111) the
aatural ovowrrense of A, saiasha x A« ixiandre MWiwids,
I8 1a possidle $het &s gteshi sod A SEishdxe bave got
hyhridised to give ¥ise ¢o & SADSSARAe The fast Shat
e spentsneons hybrid ebtained and studied shewed
chavasteristios similer te that of A« genglnnn sweh a8
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siagle stem, arrengement of wale fiowews, mmuber of
stamens; akape of sepals, striatisn of petals, and
Srait scdewr (Tedls 23) lends support to Whis view)
strile prodused Jinited mmdew of mats, The sterility
Serpier snd sonsequent listtation s seed predustion seem
to have fursed this spesies o Yo Mghly endexioc, Tw
endente natere of A ASNSings in Osylen may alse de due
%0 148 low sosncmie lupewtanse, Iven thowsh A+ spmaiman
hes besn yeported a8 sndemte %o Ceylem, 1% is iwely
that a oleser secwoh for Shis apesits may shew it
 pwessnse in plaees such ss Indonesin and India whewe
Ar satachy end A SEiandrs esewr 4a premimity, The fastd
that As Sxiaiiden hed Deen sellested frem at least twe naw
sontree shows that the existing knowdedge on #he &istridude
fon of the mpoevies of this gomw is very limited, and
tHhat & nure thoreugh seareh ean e vary much ewarding
in locating the different species sad their inter-
relationshipe,

Genstie dtvergense shown Yy Osylen=2 alse
desezves specoial osasiderution in Ahis context,
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his Mas Dosn the most divergent amng the eultivars
of A+ Suimabm, Deiag in & separate eluster in a1} ¥he
yooms (Zadle 22), amd 1o sintlar %o A» Schandus in
 mé erlentation of loaves, I8 sppears that A Samaiima
£o8 Daskerossed repeatedly to 4 gatasha i lesalities
whare $he Swo spesies had an ovarisppiing 4istviduiion
ant sonsiderable variadility was relsssed for &ifferent
sharastars, nm:mym.uwum
out that the syathetic hgtrids when daskerossed %o
As saaciA gave & 2wt 9ot %0 Yo axbent of mime per
sertain shexustors in 400 b sainadl - A- Sclanden
hybtrids, types with favourchble gens eemdinations emn
e expestsd to e realised, This sowplad with the
seleoticon whieh has invariably beea for larger snd
beavier fynit in sweomnut might have given Oeylemed
the chaurved genstie dtversity,



In the present investigation s atbenpd has
specifie d1ffemenses nad delatisnships smong ¥he oultivated
A aehn and the two aliied speeiss, A« Srisndes a8
& SORALRNR.

™he iwportsnt distinguishing sharasteristioes
of A+ gaianin ot A Sxisudus ave 2x the wwmber of
stens pex slump, arrangement of sale flewers, musher of
stamns, sise of female fiowers and fruits asd mturity
parisd of nwis, mmammuu
" sleetrepheretic pattern of the esternse isetnnymes,

/" the mewpholegieal study of the hytrids between

muymmmmm
.tmmmnummmm b1 ]
Mas boen infurved that inharitanes of stem thiskness,
wber of stamns and fruit sl L9 quentitative, The
mwder of leaves par elump sppears te be maternal ia
fnderitanse, The paired satuwe of the male Llowers
is doninant sver singleness snd the diseriate aryange~
ment is dominant over uniseristey

Yaristien in Myirid vigour expeeesion was obasrveld
in evoeses Luvelving diffexent owltivers of A+ satashy
sud sosiypes of 4 SxisndEs for lamgih of spadix,

[ 8
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gLrth of stem st £ixed maxik, muber of Wale snd femsle
fiowers par Muieh, and Jength and dreadth of femals
asber of famsle fiewers, The Iyiwids alse sxhibited
oxtrens veristisn ia ¥he sise of mals flswers,

Intracuitiver variation fer melekis Dehaviowr
was very high in A gatsehy, "hile sartain trees showed
mnmmmmmmumumsu
dssavalent asseeistions, In spite of ¥he high degree
of maitivalent assosiatisns obiained fa ). sadenbm,
pellen Lewdility wes I igh, The pesaibility ef the
wader gunetypis sentrel and being subjested o selestion
Ras boom indissted, The two eultivers studted in -
A sateslas Bed & meletie index of 86,8 %o 97,0 per eext
and sne, therefore, considered stadle |

The maximom Ghromoscns assosistion edserved in
A+ Sxisadss wes sne quatrivaient and 14 Mvalents, The
adngrunlities &8 saaphaseel and II in all ¥he palas of
m-muammmm.ugom
m-unmumwmm.@mu»m
amwamnmmnmmm
te vaxying degrees in beth, nmmme
dedynspets s semtrelled by a deminunt gems, The Mighew
mmbez of waivalexts i the interspbeifis hyawid 18
proposed %o be the result of neahemelegy of eertaia of
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Miotis ndaerasiities sush as ehremoscu
‘mesaies, stiekiness, drytemixis, dridges sn! frageemts
weve Mot with in 4 Srisndes eod the Myteids %9 varying
extont, Metesis in A+ gainghg wou Felatively nevmel
in & few pulms, Sush abneewelities as eytemixis appesr
%o have played & major rele 1n the erigin of ohremseene
mesaios; 7The fvaguenta seemed %o have had theiy erigin
sither fyem shremesems lweskages in 48 early stages
of melesis o due So wasqual division of wnivalents of
anaphaseel

, The ebserved L1asrease in pairing st metephase-l
in A« Scianden sef As safealis * A AXASMAEZA hes been
attridused to distridutive pairing, & meshanism that

recation.

Pellen sterility in A. trieniws which varied frem

25 %o 67 per seut 1s Dalieved to » sansed Wy metotie
adasrmalities st varisus stages, The highsr pevoentage
of meiotls alueansiities of ent of the perental species
ant the dlsharmentsus fxteresiion Detwesn the genetyye
of ene snd the sySoplasm of the othex appesxed ¥o de the
pessidle eause of the high sterility in the Nytwid,! In
A satash - A+ Scisnius dbrids, the mut sed was even
1eo0 then one per oent indicatiag that the fatters respene
sidle for pellen Lertility possilly spexate on the femle
side alse, -



atSle

Stulies on the muxyotypes of eight cultivane

of A+ guingli sad four sentypes of A+ Sxispdza vevealed
.mmuwmw
sharesterisiies, mam*ammm
Wmmnmnmwn
As Satsahn and 1A, 2 aad 20 in & Sxisades’ A SSAARDEA
15 senslisred pristtive of the twe spivies, a8 as 1% han
& mre symnedviesl Xaxyotype snd alse DosSESIes Bove
slwosatin matber,/

‘_.;Wmmumw
-Wotmmmmmmu -
A SNl - & SxiaNdEe Nyteilds. No scnsizbensy ia e -
presinse/ademee, wwdar and pesttisn of $he Sudeliite
mumuwummnwmu
14 i» inforzetl Shas the usefulness of Mhis ohevester ia
*he edassifisation of AXaga kaxyokyre is very limitedy

 talSke the 7, nuts of A salashn~As Scisnfe
Mybrid, those frem the ¥eoiproosl axess were similse %o
mts of b Skiandyn.s Dased en this as will as on the
stailarttiss of A Sxisndam x A+ sainoba to A Sxisndes
in merpholegioel sharsoteristics and pellen fertility,
shoenss of Mteresis for axy shavaoter ia the yesipressl
eroms & fadluxe of A SAIRONR Pellsn %o geyminate on
stigmatie soxtose of A Sxhsndun 4% 45 prepesed that
spenistic reprodustion in A« srisndun 19 peswidle, This
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is favthew Supperted by $he sosurrenss of euly Mmited
extent of muletie tregulgrities, Todwsed pellsu Surtllily,
_mmv»mmmmmnm
polltaation, It has bosu inferved thet apemixis ia
bmumw
mmmmmwmum
nbmummna-m-u
mmuw'n’mma Results
obtained fyom & staly of 34 shaxaeteys Fecorded in the
Jrotuctive phase Sor Wo Jeurs sal $he peeled data fox
mmwmmn'mma ™he
oultivars oould be Erowped ixte six elusters in Dotk the
.muuunnmmmum the four
sootypes of A SXAMRANS were found to be growped izte
mmmmummmunmm
. paximem, This is mainly Gue 4o $he small sise sad welght
of the mut and karael and thin sten of this apselssy
Wmmwnmmmmwmmm.
of b gt xmdwmm
dwing the twe Siffuvent yours showed that Vhe widely
divergent olusbers yemained 41stinst 1n both 43Q years
whareas 12 the ease of less divengent groups Shawe were

mtmmumnmum
- xtumamwmumnum

ummuwmmu:mtmw@.

-
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s 16 of osmstderchle stventage in fermulating
Mosting progromms, etinstes of the genetis Atvergense
uele during the Juvenils phase do 208 give s trwe ploture
of dtvergone, 5o Yenidings obtaimed by Whe diffevent
divergense yevesled the iupertanes of mxt ani loernsl
.mumam&mm
and detween A+ satnadn sk & AXIaNIRA WTDes.
| Then $he saalysis was earried out with 40 chazenters
Shere was mot ouly s oversll inevemse in D¥ velues Wt
alse sn incrense in the mumber of alusters frem six %0
seven, It was also ebeerved that dut of the eheecters
aidel, dnterval Diiwesn suseessive leaf fall, breadih of
goard 90118 and mambew of steuats DEP VALY ATES WIG
The results obtained from ssnsmiesl anslysis
were also in broed agreemsut with ¥he clustering
pattorn fomd from D snslysis, he fivet thwes swmatesl
Yoots were ound %0 aeomurt for nearly 90 pex oemt of Yhe
Sotal varistion, Clusteving patSUER of eulttvane smd
00types dtained 1 $de peenent stuly revealsd that
gesgraphie Sivernity 20ed ast always Bo velated to genetis
diversity. Nowsver, ¥he $ires oultivars each of Agubeghn
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MMM‘&MIM“““ o
- oewtypes of b SRLINARL frem Indenenia were ixvarishly
in one sluster eathy R

et —

e mummﬁma
eressing Osylone2 with Ceylennt, Sndssssisef, Ohina
mmmmmmafmmmma e
M&mubmmw
wmmmmmmmm&
mmmmwummmmumm
m#ymm&mwbm
the dletridution of these $2ree syecies sl Vhe
mwammmw"ww(w'
ménmmumumma
bmmmnmd. B :
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