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Uroch loa  ls  a  t rop lca l  genus  w l th  l t s  cen t re

o f  d is t r lbu t lon  in  A f r i ca .  I t  be longs  to  the  t r ibe

Pan lceae o f  the  subfaml ly  Pan ico ldeae ln  Poaceae.  I t

was  f l rs t  descr ibed by  Pa l lso t  de  Beauvo is  ( I8 I2 )  and

l ts  va lue  as  a  component  o f  na tura l  pas tures  was

r e c o g n i s e d  b y  S t a p f  ( 1 9 2 0 ) .  I t  c o m p r i s e s  e l e v e n

perenn ia l  and annua l  spec ies  (C lay ton  and Renvo l ,ze ,

1982)  and appears  to  be  a  na tura l  g roup.  The spec l -es

are  grouped based on  the  abax la l  o r len ta t lon  and

av'rned nature of the splklets. Varlous chromosone

numbers  repor ted  ln  the  genus lnd lca te  the  po lyphy le t l c ,

'  o r lg in  o f  the  spec ies .

Bor  ( f960)  has  enumera ted  e lgh t  taxa  o f  the  genus,

namely Urochloa panicoides var. ggn:Sei5|g, var. p.!1$:S., var.

m a r a t h e n s i s  a n d  v a r .  v e l u t l n a ,  U .  o l i q o t r l c h a

(=U. bolbodes), U. mosambicensis, ! .  pg!!g!-4.9' and

U.  t r i chopus as  ava i lab le  in  Ind ia  and hence these

are  se lec ted  fo r  the  present  s tudy .  A l l  these e lgh t

taxa  o f  the  present  s tudy  are  charac ter lsed  by  two-

f lowered sp ike le ts  w l th  an  lndura te  upper  f lo re t

conf l rm ing  the  s ta tus  o f  the  genus 1n  the  t r lbe

Pan iceae o f  the  subfaml ly  Pan ico ldeae.  S tebb lns  ( f958)
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polnted out that predomlnant trend expressed in every

g r a s s  g e n u s  o f  P a n i c o i d e a e  i s  t h e  r e d u c t l o n  o f  f e r t l l e

f lo re ts  and genera l l y  lower  f lo re t  o f  the  sp ike le ts  a re

a f fec ted .  L ikewise  a l l  the  spec les  show b isexua l  upper

f lo re t  and the  Iower  f lo re t  bar ren  or  ra re ly  ma le .  In

add l tLon,a IJ .  the  spec les  show shor t  and t runcate

l o d i c u l e s  a s  i n  p a n i c o i d  g r a s s e s .

Among the elght taxa of the present study, the

four  var le t les  o f  Uroch loa  pan lco ldes  reproduce sexua l ly

and resemble  ln  morpho log lca l ,  embryo log ica l  ,  cy to log lca l

and even ln chemical nature forming a natural group. The

remain lng  four  spec les  reproduc ing  apomlc t l ca l l y  resemble

c lose ly  in  cy t  oembryo l  og  l  ca l  fea tures  fo rmlng  another

g r o u p  o f  c l o s e l y  a I I l e d  s p e c l e s .

Uroch loa  oan lco ldes  wh lch  1s  an  annua l  has  four

morpho log ica l l y  d ls t inc t  var le t les  and fo rmsthe  bes t

example  o f  para l le l  s ta tes  o f  var la t ions .  Morpho l  og  lca  l l y ,

there  ls  an  ln te rgradat lon  ln  most  o f  the  charac ters .

T h e  s l n g l e  c h r a c t e r l s t l c  d l f f e r e n c e  t h a t  1 s  c o n s t a n t

arong four  var ie t ies  l s  the  .ha l ryness  o f  the  sp ik le t .

! .  pan ico ldes  var .  pan l -co ides  is  charac ter lsed  by

g labrous  sp ik le ts  and var .  pubescens by  pubescent

sp iL .e le ts  w i thout  the  submarg lna l  f r inge  o f  Iong ha l rs
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on the lower lenma. On the other hand, var. narathensls,

l s  charac ter lsed  by  g labrous  sp ike le ts  and var .  ve lu t lna

by  pubescent  sp ike le ts  and by  the  presence o f  submarg lna l

f r inge  o f  long  ha l r  in  bo th  var ie t les  (8or ,1960) .  Even

th ls  charac ter  ln te rgrades  to  some ex ten t  ln  popu la t lons

where  a1 I  the  var le t les  g row In te rmlx lng .

However ,  Kunth  ( I829)  has  descr lbed the

var lan t  w l th  pubescent  sp lke le ts  as  U.  g@.g,  and

Henrard  (  1932)  has  named another  var ian t  w l th  g labrous

s p i k e l e t s  a s  U .  m a r a t h e n s i s .  A I I  t h e  f o u r  v a r l e t l e s

are  s lmi la r  ln  the  s tomata l  s l -ze ,  shape o f  the  s i l l ca

b o d i e s ,  f r e q u e n c y  o f  m a c r o h a l r s ,  m l c r o h a l r s  a n d  , p r i c k l e s

However ,  marg ina l  d i f fe rences  have been observed ln  the

s tomata l  f requency .

In  v lew

apparent  c  lose

(Kunth ,  1829)  and the  g labrous  var ian t  as

(Henrard  ,  1922)  cannot  be  subs tan t ia ted .

o f  these morpho log lca l  s lm l la r l t ies  and the

r e l a t l o n s h l p ,  t h e  c l a s s l f i c a t i o n  o f

pubescent  var ian t  o f  U .  pan ico ide :  i s  U.  pubescens

U. m a r a t h e n s l  s

Detal led enbryologlcal and cytological studles of

tbsr four variet ies have been made for the f irst t ime.

E-ryologicrl lT al l  the four variet les of Urochloa

alrLcoldcs :lrr nonal senral reproductlon. A1I of ther

+*
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exhlbtt hernlanatropus and teninucel late ovules.

Mega sporogene s i  s  i s  normal  aS ln  o ther  g rasses  in  these

taxa.  Usua l ly  a  s ing le  hypodermal  a rchespora l  ce l l  i s

d i f fe ren t ia ted  and d l rec t l y  func t ions  as  the  megasporocy te .

But  occas iona l l y  two archespor lca l  ce l l s  a re  d l f fe ren t ia ted

and u l t lmate ly  on ly  one deve lops  fu r ther  Ln  var .

mara thens ls .  Megaspore  te t rad  1s  a lways  l inear  ln  var .

pan ico ides ,  var .  pubescens and var .  l I9 ! !LE1,  bu t

occas iona l l y  l t  i s  T-shaped in  var .  mara thens ls .  The

embryo sac  deve lopment  l s  o f  rPo lygonum type I  and the

organ isa t lon  o f  the  embryo  sac  ls  a lso  normal  and

c o n f o r m s  t o  t h a t  o f  o t h e r  g r a s s e s .  I n  a l l  t h e  f o u r

var ie t ies  the  an t lpoda ls  a re  pers ls ten t .  However ,

marg ina l  var ia t ions  occur  w i th  respec t  to  the  organ! -sa t ion

of  an t ipoda ls .  Vr lh i le  ln  var .  pan lco ides  and var .

pubescens the  an t ipoda l .  complex  ls  6  to  l2 -ce l led  and

deqenera tes  a f te r  fe r t i l i za t ion ,  Ln  var .  mara thens ls

l t  1s  6 -ce l led  and in  var . .  ve lu t lng  6  to  B-ce l led .  In

var .  mara thens is  and var .  ve lu t ing  1 t  becomes hyper -

t roph led  be fore  undergo lng  degenera t l -on .  A l though

there  are  remarkab le  s lmi la r i t les  in  the i r  e rnbryo log ica l

fea tures  ln  a l l  these four  var ie i tes ,  the  marg lna l

d i f fe rences  occur r ing  ra re ly  w i l l  ind ica te  the  genet ic

d l f fe rences  ex l -s t lnq  in  them.
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AI I  the  four  var le t ies  show regu lar  me ios ls  w i th

gametic chromosome number, n=24 and the somatic chrono-

some number, 2n=4g. Thls confirms the prevlous

chromosome counts  o f  Raman e t .a l . ,  (1959) ,  M l t ra  and

Dut ta  (1967)  and Mehra  and Sharma (L975) .  However ,

Mehra  and Sharma (  l -975)  have recogn lsed the  var .

pubescens and ass lgned the  chromosome number  fo r  the

var le ty  bu t  o thers  have no t  been g lven any  var le ta l

l d e n t l f l c a t i o n .

Although the four varlet les have chromosome number,

2n=48,  marg ina l  d i f fe rences  are  no t lced  ln  the  chromosome

behav lour  such as  the  sedondary  assoc ia t lon  o f  b lva len ts

fo rming  two groups  o f  9  and L5  in  Uroch loa  pan ico ldes

var .  pubescens and var .  mara thens is .  The secondary

assoc ia t lon  has  been regarded as  the  d l rec t  ev ldence

of  remote  a f f ln l t y  be tween chromosomes in  many

po lyp lo id  spec ies  (Dar l ing ton  and Mof fe t t ,  1930;  Sharma

and Chat te rJee,  1966)  and can be  used ln  de termln ing

the  bas lc  number  (Sharma,  I9B5) .  Uroch loa  pan ico ides

complex  appears  to  have been der lved  f rom two genomes

having the baslc numbers x=9 and x=]5 by hybridizatlon.

.  
In  add i t lon .  mlnor  d l f fe rences  have been no t lced

in  the  average ch lasma f requency ,  range o f  cy tomlx ls

,x
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fa r  as  cy tomlx ls

p a n i c o l d e s  v a r .

varlet les where

These can be

t a k e n  a s  v a r l e t a l  d l f f e r e n c e s .

The che in ica l  ana lys ls  genera l l y  show I I  f lavono ld

spots  ou t  o f  the  13 ,  9  pheno l ic  ac ld  spots  ou t  o f  L2 ;

and 9  pro te ln  bands ou t  o f  l I  bands  in  a l l  these

var le t les .  However ,  they  d i f fe r  marg lna l l y  w l th  the

pxesence or  absence o f  I  o r  2  f lavono ids  and pheno l lc

ac ids  spots  and pro te in  bands.  The f lavono ld  spots

KrM and N show var la t lons  in  the  four  var le t les .  The

spot  K  ls  found ln  var .  pan lco ides  and var .  ve lu t lna ,

spot  M is  found ln  var .  pubescens,  and spot  N ls  found

l n  v a r .  p u b e s c e n s  a n d  v a r .  v e l u t l n a .

The phenollc acid pattern of Urochloa

var .  pubescens and var .  ve lu t lna  1s  IOO% s iml la r  w l th

1 2  l d e n t l c a l  s p o t s , a n d  v a r .  p a n l c o l d e s  a n d  v a r .

mara thens is  c lose ly  resemble  each o ther .  However ,

pheno l ic  ac id  spots  B ,D,K and M show the l r  d l f fe ren t ia l

d ls t r lbu t lon  ln  these var le t ies .

The proteln pattern of Urochloa pg!g!&g var.

p a n i c o l d e s  a n d  v a r . marathens ls  exh ib l ts  1 I  lden t lca l
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bands. But other two varlet lesr var.

and var .  ve lu t lna  have IO bands each.

d i f fe rs  f rom var .  pan lco ldes  and var .

the  absence o f  p ro te in  bands I  and K,

o f  E .  The var .  ve . l -u t ing  d i - f  fe rs  f rom

and var .  mara thens ls  ln  the  absence o f

l7s

p9!-99E and

The var .  pube scens

4@. ln

and the pre sence

var. pggle€*g

band D and K,

and the  presence o f  band I .

These s in r i la r i t les  and var la t ions  are  c lear ly

dep ic ted  in  the  dendrograms cons t ruc ted  on  the  bas ls

o f  PAI  va lues .  In  the  dendrograms o f  f lavono ld  pa t te rn ,

a I l  the  four  var le t les  o f  Uroch loa  pan ico ides  fo rm

one d is t lnc t  c lus te r  lnd lca t lng  the  h igh  degree o f

re la t ionsh ip  be tween them.  ThLs  spec ies  c lus te r  1s

compact  bu t  lnd ica tes  some degree o f  d l f fe rence be tween

the  var ie t ie  s .

Hence,  the  morpho log lca l ,  embryo log lca l ,  cy to log l -ca l

and chemica l  s tud les  demonst ra te  tha t  these taxa  w l th

thelr c\ose siml\ar\tles and mlnor "ar\at1Dns can bE

placed fn lJg-[E panicoides as var. Eni99i9.9e'

var .  pgbe lgSg,  var .  mara thens ls  and var .  ve lu t ina .

Th ls  conf i rms the  c lass i f l ca t lon  based on  morpho log lca l

charac ters  by  Bor  (1960) .  But  the  c lass l f l ca t lon  o f
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pubescent  var lant  as

the g labrous var lant

(1922) can not be

{J .  pubescens by  Kunth  ( f829)  and

as  U.  mara thens is  bv  Henrard

substant ia ted.

.{

Uroch loa  o l ioo t r l cha  (=9 .  bo lbodes)  ts  a

morpho log ica l l y  d is t inc t  spec ies .  I t  can  be  d is t lngu lshed

f rom the  res t  o f  the  spec ies  w i th  i t s  charac ter ls t l c

rh izome covered by  lea f -sheaths  w l th  dense s i l ky  ha l rs ;

receme wi th  2 -4  ser la te  pa l red  sp lke le ts ,  lanceo la te

and g labrous  sp ike le ts  and lower  g lume less  than 3 , /4 th

o f  the  length  o f  sp lke le t .  These observa t lons  are  in

accordance w i th  the  observa t lons  o f  S tap f  (  I92O)  and

Bor  ( - t960)  who c lass l f ied  th is  as  separa te  spec les

namely  U.  bo lbodes .  C lay ton  and Renvo j .ze  (  f982)  t rea ted

U.  bo lbodes (S teud.  )  S tap f  as  synonym o f  U. o l l q o t r i c h a .

In  ep idermal  fea tures ,  l t  l s  d is t inc t  f ron  the

res t  o f  the  spec ies  in  hav ing  compara t ive ly  la rge

dumbel l -shaped s l l l ca  bod ies  wt th  no tched ends ,  la rge

s tomata ,  lower  s tomata l  f requency  and f requent  occur rence

o f  p r l c k l e s . ,

Embryologlcal,  cytologlcal and c hemotoxon omic a. l .

s tud ies  are  the  f  l r : s t  repor ts  fo r  th is  spec les  and

l n d i c a t e  t h a t  t h i s  l s  a  d l s t l n c t  s p e c i e s  w h i c h  d l f f e r s

from others. Embrplogical studies indlcate that this
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spec les  1s  an  aposporous  apomlc t .  Th is  conf i rms the

prev lous  repor t  o f  Brown and Emery  (1958) .  The '

a rchespor la l  ce l l  wh ich  deve lops  f rom the  nuce l lus

d i rec t l y  func t lons  as  megasporocy te  and then degenera tes .

S imul taneous ly ,  1 -7  aposporous  embryo  sac  in l t la ls

d l f f e r e n t l a t e  a n d  f l n a l l y  o n l y  o n e  d e v e l o p s  i n t o  a

monopo lar  4 -nuc lea te  embryo  sac .  The organ lsed embryo

sac  consLs ts  o f  an  egg appara tus  w l th  one egg and two

synerg lds ,  and a  s ing le  po la r .

Cy to log lca l l y ,  th ls  spec les  can be  d ls t lngu lshed

by the  chromosome number ,  2n=36,  a  mu l t lp le  o f  9  un l i ke

o t h e r  s p e c l e s ,  n a m e l y  U .  n o s a m b i c e n s i s ,  U . ou l lu lans  and

U.  t r l chopus w i th  chromosome number  2n=28,  and

U.  pan ico ides  w l th  2n=48.  Th is  conf l rms the  prev lous

chromosome counts  o f  Mof fe t t  and Hurcombe (  1949)  fo r

U.  o l iqo t r i cha .  The somat lc  chromosomes are  compara t lve ly

smaller ln size and karyotype formula of 2n=36=5M+9m+4srn

1s  expressed.  I t  shows f requent  occur rence o f  te t rava len ts

d u r l n g  m e i o s l s  a n d  a l s o  d i f f e r s  f r o m  o t h e r  s p e c i e s  l n

i ts  ch lasma f requency .

Chemotaxonomlc  a  1  s tud ies  o f  Uroch loa  o l lqo t r i cha

show tha t  i t  has  a  max imum number  o f  17  f lavono ids  spots

o f  wh ich  4  a re  spec l f i c  to  th is  specLes.  However ,  12

pheno l ic  ac ld  spots  and 9  pro te ln  bands are  observed
,j

d
:-l
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which are slmllar to U. mosambl_censls and ! .  pu l lu lans

and U.  t r l chopus w l th  regard  to  pheno l ic  ac ld  and

f lavono id  compos i t ion .  But  the  seed pro te ln  pa t te rn

shows tha t  i t  has  more  a f f ln i t les  w l th  U.  pan ico ides .

Th is  re la t ionsh ip  1s  c lear ly  seen in  the  dendrograms.

Hence i t  s tands  ou t  as  a  d is t lnc t  spec les  w l th

cons lderab le  degree o f  d is t inc t  fea tures  and var la t lons

wi t l r  o ther  taxa .

Although i t  shows a slmllar embryologlcal f€atures

wl th  o ther  spec ies ,  l t s  d is t inc t  morpho log lca l ,  cy to log lca l

and chemotaxonomic characters demonstrate that the

present status of Urochloa o_Uggg.&!e as a seperate

spec les  can be  main ta ined.  Th is  agrees  w i th  the

c lass i f l ca t lon  o f  S tap f  ( I92O)  ,  Bor  (1960)  and

Clay ton  and Renvo ize  (  1982) .

Uroch loa  mosambicens ls  l s  a  tu f ted  s to lon i fe rous

perenn ia l  charac ter ised  by  basa l  Iea f -sheaths  w l th

s i l ky  pubescens.  Because o f  i t s  h igh  var lab i l l t y  In

s ize ,  l t  ln te rgrades  ln  many morpho log lca l  fea tures

wi th  the  o ther  spec les .  U.  mosambl_cens l -s  resembles

! .  pu l lu lans  morpho log ica l l y  ln  a l l  respec ts  and shows

ident lca l  Iea f  ep ldermal  fea tures  such as  s tomata l  s lze ,

s tomata l  f requency ,  s l l l ca  bod ies ,  macro  and mic rohaLrs .

However, marginal dif ferences have been observed tn the
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presence or absence of submarglnal fr inge of brist le on

the  lower  lemma.  Bor  (  1960)  recogn ised U.  mosamblcens ls

and U.  pu l lu lans  as  two separa te  spec les  by  the  presence

ln  fo rmer  and absence ln  the  la t te r  the  submarg lna l

f r lnge  o f  b r ls t les  on  the  lower  lemma.  S tap f  (  l92O)

descr ibes  ! .  pu l lu fans  as  a  tu f ted  perenn ia l  w l th  basa l

I e a f - s h e a t h  w l t h  w h l t l s h  o r  y e l l o w t s h  t o m e n t U m .  H e

d l s t i n g u l s h e s  s o m e  c o L I e c t l o n s  f r o m  t y p i c a l  U .  p u l l u l a n s

by  the  smal le r  and most ly  nar rower  sp ike le ts  w i th

g labrous  or  very  s l igh t ly  pubescent  upper  g lumes and

shor t l y  f r inged or  un f r lnged lower  f lo re ts .  S tap f  (1920)

suggested  tha t  those co l lec t lons  wh ich  d l f fe r  f rom typ ica l

! .  pu l lu lans  may be  recogn ised as  U.  pu l lu lans l  v6 ! r

mosambicens is .  However ,  C lay ton  and Renvo lze  ( f982)

have no t  recogn lsed the  ha l ryness  o f  the  sp lke le t  as

a  d ls t ingu lsh ing  charac ter  and have t rea ted  bo th

g l a b r o u s  a n d  t h e  h a l r y  s p l k e l e t  f o r m s  a s  U .  m o s a m b l c e n s l s .

In  v lew.  o f  the  morpho log lca l  s lm l la r i t les  and

mlnor  var i t l t lo rE  such as  presence or  absence o f  submarg lna l

f r lnge  on  the  Lower  lemma and the  s ize  o f  the  sp ike le ts ,

the  c lass i f i ca t lon  o f  lFgehf  oa  mosambicens ls  and U.  pu l lu lans  :

as  separa te  spec les  by  Bor  (1960) ,  can  no t  be  subs tan t ia ted .

=t
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However ,  the  rnarg lna l  d l f fe rences  ln  the  .morpho log ica l

charac ters  lnd lca te  tha t  they  are  no t  synonyms as

conc luded by  C lay ton  and Renvo lze  ( f982) .

Embryo log lca l  s tud les  show tha t  bo th  the  spec les

o f  Uroch loa  mosambicens is  and ! .  pu l lu lans  are  aposporous

apomlc ts .  Th ls  conf l rms the  repor t  o f  Brown and Emery

( fSSe) .  In  bo th  the  spec les ,  mega sporogenes ls  and the

organ isa t lon  o f  embryo  sac  are  s lmi la r  and cor respond

to  those o f  U.  o l lgo t r i cha .  Un l lke  U.  o l iqo t r i cha ,

occas lona l l y  the  megasporocy te  may func t lon  and g ! .ve

r ise  to  a  dyad or  te t rad  o f  megaspores  wh ich  degenera tes

subsequent ly  in  bo th  the  spec les .  The organ lsa t lon  o f

the  enbryo  sac  1s  s iml la r  to  U.  o l iqo t r i cha .  But  somet imes

the  organ ised embryo  sac  cons l -s ts  o f  one egg ce l l ,  one

synerg id  and two po la rs  in  U.  mosambicens is .  Both  the

spec ies  exh ib l t  po lyembryony .

Cyto l -og ica l l y ,  lEgg.h  1o3 mosambicens ls  and ! .  pu l lu lans

are  s lml la r  in  hav ing  chromosome number ,  2n=28 and the

bas ic  nunber  x=7.  Th is  conf i rms the  prev ious  chromosome

counts  by  Nath  and Swaminathan (1957) ,  Mof fe t t  and

Hurcombe (  1949)  and S lsod la  ( f97 I ) .  In  add i t lon ,  bo th

the  spec ies  show ldent ica l  karyo type fo rmulae  o f

2n=28=3M+9m+2sm and 2a type of karyotype asymmetry.

-t
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The meio t lc  behav lour  o f  g .  gg :ambicens ls  d l f fe rs  ln

showing f requent  occur rence o f  te t rava len ts ,  t r i va len ts

and un lva len ts  wh lch  lnd lca te  tha t  . i t  i s  a  segmenta l

a l lopo lyp lo id ,  un l i ke  ! .  pu l lu lans  wh ich  shoraeregu lar

b iva len ts  ind ica t ing  l t s  t rue  a l lopo lyp lo1d na ture .

Stebb lns  (  L950)  wh l le  d lscuss ing  the  fea tures  o f

a l lopo lyp lo lds ,  s ta tes  tha t  the  segmenta l  a l lopo lyp lo ldy

is  an  uns tab le  cond l t lon  wh lch  th rough segregat ion

and chromosomal  a l te ra t ion  gu ided by  se lec t lon  w i l l

evo lve  1n  the  d l rec t lon  o f  e l ther  t rue  a l lopo lyp lo ld

or autopolyploid. Hence, 9. ry:gE!:SgEE and U. pullq.lans

can be  cons idered as  an  .a l lopo lyp lo ld  complex  in

wh ich  the  fo rner  represents  the  genet ica l l y  uns tab le

s e g m e n t a f ,  a ] ' l o p o ] - y p l o t . d  f o r m  a n d  t h e  l a t e r  a  s t a b ] . e

t rue  a l lopo lyp lo ld  f  o r rn .

Both  the  spec ies  show s lmi la r  chemica l  compos l t lon .

However ,  marg ina l  d i f fe rences  are  seen ln  the  number  o f

f lavono lds  and pheno l lc  ac id  spots .  Whl le  Uroch loa

mosambicens is  shows l4  fa lavono lds  spots  and l3  pheno l lc

s p o t s ,  U .  p u l l u l a n s  s h o w s  1 3  f l a v o n o l d s  a n d  1 4  p h e n o l l c

ac id  spots .  Both  show ident lca l  p ro te ln  pa t te rn  w i th

9  bands each.  The c lose  s lmi la r l t les  o f  these two

spec ies  ls  ev l -dent  f rom the  s imi la r l t y  tndex  o f  92 .86

in  f lavono id  pa t te rn ,  80 .OO in  pheno l lc  ac id  pa t te rn
:q
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and l0O.O0 ln  seed pro te ln  pa t te rn .  The dendrograms

a n d  p o l y g o n a l  g r a p h s  a l s o  s u p p o r t  t h e s e  s l m l l a r l t i e s .

In  v lew o f  the  morpho log ica l ,  e rnbryo log ica l  ,

cy to log lca l  and chemot  a  xonomL ca l -  s lm i la r t t les ,  these

two fo rms cannot  be  cons idered as  two separa te  spec ies

a s  d i s t i n g u l s h e d  b y  B o r  ( 1 9 6 0 ) .  T h e  v a r l a t l o n  l n  t h e

ha l ryness  and melo t lc  behav lour  suggests  tha t  they  are

not  synonyms as  suggested  by  C lay ton  and Renvo lze  (  fgeZ)  ,

bu t  these two fo rms can be  cons ldered as  two var le t lesnory re tg ,

v a r .  m o s a m b l c e n s i s  a n d  v a r ,  p u l l u l a n s  u n d e r  t h e  s p e c l e s

UrochLoa mosambicens i  s .

Uroch loa  t r i chopus,  a  tu f ted  annua l  i s  morpho log ica l l y

d l s t i n c t .  S t a p f  ( 1 9 2 0 )  r e c o g n l s e d  t h l s  t a x o n  a s  a

separa te  spec les ,  on  the  bas is  o f  l t s  annua l  hab l t ,  b road-

ovate  sp ike le ts  and more  or  Iess  t runcate  lower  g Iume.

But  Bor  (  1960)  has  taken consp icuous  f r lnge  o f  b r ls t les

on the  lower  lemrna,  lanceo la te -acute  lower  g lume as  long

as  the  sp lke le t  in  add l t lon  to  l t s  annua l  hab i t  as  the

b a s l s  f o r  h l s  c l a s s l f l c a t l o n  a s  a  d l s t l n c t  s p e c i e s .

C l a y t o n  a n d  R e n v o i z e  ( f 9 8 2 )  d l s t l n g u t s h e s  t h i s  s p e c l e s

on the  bas ls  o f  the  Iength  o f  the  sp lke le t  and l t s  annua l

hab i t .  However ,  C lay ton  and Renvo ize  ( f982)  suggest  tha t

l
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'  i t  i s  an  annua l  counterpar t  o f  U .  mosambicens ls

.  d l f fe r lng  on ly  by  the  absence o f  dormant  buds  a t

the  base.  A l though l t s  g rowth  pa t te rn  and severa l

morpho log lca l  fea tures  c lose ly  resemble  o ther  perenn la l

taxa namely, U. ol iqotr icha, 9. ggrg!f!=!g!: and

U .  p u l l u l a n s ,  i t  d l f f e r  f r o m  t h e m  b y  t h e  a b s e n c e

of  dormant  buds  and roundatFovate  sp lke le ts .  In

a d d l t l o n ,  I t  d i f f e r s  f r o m  U .  o l l q o t r l c h a ,  U .  m o s a m b i c e n s i s

and U. p..!Il-Ul_C_Og in stomatal slze and frequency. However,

l t  shows s lml la r i t y  w l th  the  o ther  annua l  spec les

! .  P a n l c o l d e s

Embryo log ica l  s tud ies  revea l  tha t  th is  l s  a lso

an aposporous  apomic t  11ke Uroch loa  o l lqo t r i cha ,

U.  mosamblcens ls  and g .  pu l lu lans .  Th ls  conf i rms

the  repor t  o f  Brown and Emery  ( f958)  .  I t  d l f fe rs

f rom the  o ther  th ree  apomic t i c  taxa  in  the  megasporocy te

wh ich  occas ionaL ly  func t ions  fu r ther  to  fo rm a  l lnear  te t rad

-  o f  megaspores .  Fur ther ,  the  cha laza l  megaspore  becones

func t iona l  and deve lops  in to  a  two-nuc lea te  embryo  sac

which  degenera tes  subsequent ly .

' :- ' -  4t l f .o CytologLcally, Urochloa tr ichopus shows chronosome

ilhC.r, MB tn basrc nunbe t I x=1 ) This conf irms the
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prev lous  chromosome count  by  Thomas ( f955) .  A l though

the  chromosome number  i s  s lm l . l -a r  to  U.  mosamblcens ls

and U.  pu l lu lans ,  l t  d l f fe rs  in  l t s  karyo type fo rmula

and meio t ic  behav lour .  I t  has  a  karyo type fo rmula  o f

2n=28=4M+8m+2sm and 2a type of karyotype asymmetry.

In  me io t i c  behav lour ,  l t  exh lb l ts  a  h tgh  f requency

of  nu l t l va len t  fo rmat ion  w l th  the  occur rence o f  one

pentava len t  and l -3  te t rava len ts  wh ich  ind ica te  tha t

I t  may be  an  au to-a l lo te t rap lo id .

Chemica l  ana lys ls  demonst ra tes  tha t  th ls  spec les

is similar to @gbf-g. mos-?m!icen-: is, and U. pulLulans .

However ,  d ls t inc t  d i f fe rence is  observed ln  the

occur rence o f  15  f lavono id  spots  w l th  one spot  rWr  wh ich

ls  spec l f i c  to  th ls  spec ies ,  and 8  pro te in  bands ln

cont ras t  to  9  i .n  U.  o l iqo t r i cha ,  9 .  gsar l i sg : lg  and

! .  p u l l u l a n s .

A l though Uroc l r loa  t r i chopus shows s lml la r  chromosome

number  w i th  the  o ther  taxa  namely  U.  mosambicens is  and

9 .  p u l l u l a n s ,  l t  d i f f e r s  f r o m  t h e m  i n  l t s  m o r p h o l o g y ,

embryo  sac  deve lopment ,  karyo type,  me lo t i c  behav iour  and

chemica l  na ture .  l lence the  s ta tus  o f  U.  t r i chopus as  a

s€para te  spec les  can be  main ta ined.  Th j .s  agrees  w i th  the

c lass i f i ca t lon  o f  S tap f  (1920) ,  Bor  (  f96O)  and C lay ton

erd Renvoize (1982).
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The present  s tudy  on  morpho log lca l  ,  embryo log ica l

cy to log lca l  and c  hemot  a  xonoml  ca l  as_pects  o f  the  genus

Urogh loa  broad ly  suppor t  the  c lass l f l ca t lon  o f  Bor  (  1960)

in  recogn is ing  four  var le t ies  ln  the  spec l -es  Uroch loa

pan ico_ ides ,  and in  t rea t ing  U.  o l iqo t r l cha  and U.  t r i chopus j .

a s  d l s t i n c t  s p e c L e s .  H o w e v e r ,  B o r f s  (  1 9 6 0 )  v i e w  t h a t

U.  mosambicens ls  and g .  pu l lu lans  are  two d is t lnc t  spec les

ls .  no t  suppor ted  by  the  present  s tudy .  These two specLes

may be  merged to  f  o r ro#9Tp""1" ,  namel6  u .  mosambicens ls  r

F u r t h e r ,  U .  m o s a m b i c e n s i s  a n d  U .  p u l l u l a n s  m a y  b e

regarded as  two var le t ies  namely ,  var .  mosambicens ls

and var. p_Ul ule nS belonging to the species

U .  m o s a m b l c e n s i s .

r.'i


