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I NTRODUCTION

Thft I n c r e a s in g  i n t e r e s t  i n  t u r f  p ro b le m *  w hioh  r e s u l t s  

from t h e  g ro w in g  demand f o r  o r n a m e n ta l  l a w n s ,  s p o r t s  f i e l d s  

and a e ro d ro m e s  h a s  e m p h a s i se d  t h e  v a lu e  o f  Cynodon s p e c i e s  ae  

lawn g r a s s e s .

any p ro b le m s  h a v e  a r i s e n  i n  c o n n e c t i o n  w i t h  t h e  

s y s te m a t ic #  o f  t h e  g e n u s  Cynodon and  t h e r e  i s  g r e a t  n e c e s s i t y  

t h a t  t h e r e  a n o m a l ie s  b e  c l e a r e d  up  and  t h e  g e n u s  t h o r o u g h l y  

" o v la e d .  The c o n f u s e d  taxonomy i s  d u e  t o  t h e  wide r a n g e  o f  

v a r i a b i l i t y  e x i s t i n g  w i t h i n  s o - c a l l e d  s p e c i e s  an d  a l s o  t o  

th e  l a r g e  number o f  i n t e r g r a d l n  ; fo rm s  t h a t  o c c u r  b e tw e e n  

t h e s e  s p e c i e s .

The stu d y  o f  t h i s  genus was u n d e r t a k e n  w i t h  t h e  o b j e c t  o f  

d i s c l o s i n g  d e f i n i t e  c h a r a c t e r i s t i c s  w h ic h  would e n a b le  w o rk e rs  

to  d i s t i n g u i s h  b etw een  s p e c i e s  a n d  v a r i e t i e s  o f  Cynodon and  

t o  i d e n t i f y  i s o l a t e d  p l a n t # .

I t  was d e c id e d  t o  commence t h e  work w i t h  t h e  s tu d y  o f  

Cynodon g r a s s e s  i n  common u s e . The f i v e  law n  g r a s s e s  s e l e c t e d  

a re  known to  g a r d e n e r s  and f l e l d - w o r k e r a  a s  "C o a rse  kweek"

( 0 .  d a o ty lo n  P a r s . ) ,  "F lorida"  (C . t r a n s v a a le n c ie  B u rtt  D avy), 

"Bradley" ( 0 .  Hrad l e y l  S t e n t ) , "Mixgeunie" and " H a ll's  

l e l e c t l o n " . The th r e e  f ir s t - m e n t io n e d  a r e  r e c o g n is e d  s p e c i e s .  

The w r i t e r  found "Vagennis" to  be a h yb rid  betw een  C . d a o t y lon 

and jk  tra n ev  a l e n s l s . B ecause t h i s  h yb rid  rep ro d u ces  

v e g e t a t lv e l y  and s o  rem ains tru e  t o  ty p e , I t  has b een  g iv e n  

s p e c i f i c  rank and i s  r e fe r r e d  to  a s  Cynodon Mag e n n i s i i  Huroombe 

s o .  n o v . . " H a ll 's  S e le c t io n "  was f« Td to  be a v a r ie t y  o f  

C . d a o ty lo n ;  i t  i s  r e fe r r e d  to  a s  C ^<U oty_lon P a r s . v a r .  

le n su s  Huroombe v «r. n ov . owing t o  i t s  com pact h a b it  o f  grow th .

I n  th e  p a s t ,  m o r p h o lo g ic a l d i s t i n c t i o n  has been  c o n s id e r e d  

d e c i s i v e ,  or  a t  l e a s t  o f  m ajor im p o rta n ce , a s  a c r i t e r i o n  o f



INTRODUCTION

The I n c r e a s in g  I n t e r e s t  I n  t u r f  p ro b le m s  w hloh  r e s u l t s  

from th e  g row in g  demand f o r  o r n a m e n ta l  law n s ,  s p o r t s  f i e l d s  

and aerodrom es h a s  e m p h a s ize d  t h e  v a lu e  c f  Cynodon s p e c i e s  a s  

lawn g r a s s e s .

ny p ro b le m s  h a v e  a r i s e n  i n  c o n n e c t i o n  w i t h  t h e  

e y a te  a t i c s  o f  t h e  g e n u s  Cynodon and  t h e r e  i s  g r e a t  n e c e s s i t y  

th a t  th e s e  a n o m a l ie s  b e  c l e a r e d  u p  and  t h e  g e n u s  t h o r o u g h l y  

r e v i s e d .  The c o n f u s e d  taxonomy i s  due  t o  t h e  w ide  r a n g e  o f  

v a r i a b i l i t y  e x i s t i n g  w i t h i n  s o - c a l l e d  s p e c i e s  a n d  a l s o  t o  

th e  la r g e  number o f  i n t e r g r & l i n g  fo rm s t h a t  o c c u r  b e tw e en  

th e s e  s p e c i e s .

The s t u d y  o f  t h i s  gen u s  was undertaken  w i t h  th e  o b j e c t  o f  

d i s p o s i n g  d e f i n i t e  c h a r a c t e r i s t i c s  w h ich  would e n a b le  w o rk e rs  

t o  d i s t i n g u i s h  be tw e en  s p e c i e s  and v a r i e t i e s  o f  Cynodo.i an d  

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

I t  war d e c id e d  t o  commence t h e  work w i t h  t h e  s tu d y  o f  

Cynodon g r a s s e s  i n  oot-v ;on u s e .  The f i v e  law n  g r a s s e s  s e l e c t e d  

are  known t o  g a r d e n e r s  and  f i e l d - w o r k  e r e  a s  "C o a rs e  kweek"

(C . d a o t y l o n  r e r s . ) ,  " F l o r i d a "  (C . t r a n s v a a le n s ls  B u rtt D a v y ), 

" B r id le , (<’ . Brad 1st  1 S t e n t ) , "Magennle" and " H a ll's  

l e l e c t l on" . The th r e e  f ir s t - m e n t io n e d  a r e  r e c o g n is e d  s p e c i e s ,  

'h e  w r it e r  found "Magennle" t o  be a  h yb rid  b etw een  C . d a o t y lo n 

and C . t r a n s v a a le n s l s . B ecause t h i s  h ybrid  rep rod u ces  

v e g e t a t i v e l y  and s o  rem ains tr u e  to  ty p e , i t  h as been  g iv e n  

s p e c i f i c  rank and i s  r e fe r r e d  t o  a s  Cynodon M a g e n n ls il  Huroornbe 

a p .  n o v . . " H a l l ' s  ^ e l e c t i o n "  was found t o  be a  v a r ie t y  o f

C . d a o t y l o n ;  i t  I s  r e f e r r e d  t o  a s  G _^dac t% lon  P o r s .  v a r .«*»•»   — • ■ —»
d e n e u s  Huroombe v i r .  nov  - owing t o  i t s  com pac t  h a b i t  o f  g ro w th .

I n  t h e  p a s t ,  m o r p h o l o g i c a l  d i s t i n c t i o n  h as b e e n  c o n s id e r e d  

d e c i s i v e ,  >r a t  l e a s t  o f  m a jo r  im p o r t a n c e ,  a s  a c r i t e r i o n  o f



a p e o ie a  -  d i f f e r e n c e .  The r i s e  o f  o t h e r  b r a n c h e s  o f  

b io lo g y  hae  e x e r t e d  a  p r o fo u n d  e f f e c t  on t h e  o u t l o o k  o f  

t a x o n o m lb ta ,  w i th  t h e  r e a u l t  t h a t  t h e  a r t i f i c i a l i t y  o f  t h e  

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

I t  l e  now r o c o g n l e e d  t h a t  a l l  a s p e c t #  o f  b i o l o g i c a l  

r e s e a r c h  m u s t  ue u t l l l c o d  f o r  ta x o n c m l#  p u r p o s e # ,  and t h a t  

t h e  f i n a l  Judgem en t m uet be b a s e d  on t h e  maximum c o r r e l a t i o n  

o f  a l l  t h e  a v a i l a b l e  d a t a .

I n  a c c o r d a n c e  w i t h  t h i s  o u t l o o k  o f  "The New S y s t e m a t i c # " ,  

I t  was d e c i d e d  t o  b a s e  t h e  c l a s s l f l o a t l o v i  o f  t h e  Cynodon 

g e n u s  on a  s tu d y  o f  e x t e r n a l  m o rp h o lo g y ,  l e a f  ana tom y  and 

ch rom osom e# .
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(jynodon dact;, Ion F ere .

T h le c o sm o p o lita n  g r a s s  1b w id e ly  d i s t r i b u t e d  t h r o u g h o u t  

th e  w arm er r e g io n s  o f  b o t h  h e m i s p h e r e s . I t  i s  known I n  

S ou th  A f r i c a  a s  "Kweek g r a s "  o r  "MuiLok g r a s s " ,  I n  A a e r lo a  a s  

"Ber uda g r a s s " , In  A u s t r a l ia  a s  "0ou ch  g r a s s " , a s  "Bahama 

g r a s s k In  th e  e a t  I n d ie s ,  an d  a s  "Dovib" in  I n d ia .  Bews 

(1929) w r i t e s : " I t  i s  p r o J a b ly  a n a t i v e  o f  t h e  M e d i t e r r a n e a n  

r e g i o n ,  th o u g h  i t  may be in d ig e n o u s  i n  S o u th  A f r i c a ,  and  

e l s e w h e r e  I n  t h e  S ou th ern  H em isphere a s

A lth o u g h  f a i r l y  c o n s ta n t  in  i t t i  e s s e n t i a l  c h a r a c t e r s ,  

t h e  g r a s s  v a r ie s  In  h a b it  a c c o r d in g  t o  t h e  l o c a l i t y  and t o  

t h e  c o n d i t i o n s  under which I t  I s  g ro w n . The s p e c i e s  was 

f i r s t  d e s c r ib e d  by D r. C .H . P ersoon  i n  " S y n o p s is  P la n ta .ru m " ,  

v o l .  1, IA0 5 . T h is  o r i g i n a l  d e s c r i p t i o n  i s  v e r y  b r i e f  and  

d u b se  u en t worVers have e n l a r g e d  i t  c o n s i d e r a b l y , w i th  t h e  

■ eeult  t h a t  th e se  l a t e r  d e s c r i p t i o n s  v a ry  w i t h i n  f a i r l y  w ide  

l l u l  t e .

o d a o t y l o n  l a  e s s e n t i a l l y  a  p i o n e e r  g r a s s ;  I t  I s  

o c c a s io n a l  t o  abundant I n  a l l  d i s t u r b e d  and e x h a u s t e d  a r e a s ,  

In o lu d lh -, o ld  r o a d s ,  b u rn e d  v e l d ,  o v e r g r a z e d  l a n d ,  r i v e r  

bankE, t e r  J t e ' s  n e s t s ,  ab an d o n ed  k r a a l s ,  and  c u l t i v a t e d  

la n d s . B e cau se  o f  I t s  c a p a c ity  f o -  b in d in g  s o i l  and b e c a u s e  

o f  th e  - a r i d i t y  w i t h  w h ic h  I t  c o v e n  b a r e  g r o u n d ,  i t  h a s  b e e n  

u s e d ,  b o th  In  t h i s  c o u n t r y  and  I n  A m erica, t o  p r e v e n t  e r o s i o n .  

T h ro u g h o u t  t h e  w a r  I t  was fo u n d  s u i t a b l e  a s  a  t u r f  g r a s s  f o r  

le ro d ro m e s  owl Mg t o  th e  f a c t  t h a t  I t  r a p id ly  p ro d u c e d  a good  

o o v e r  and was h a r d -w e a r in g  and d r o u g h t - r e s i s t a n t .

I n  p a r ts  o f  I n d i a ,  A u s t r a l ia ,  and I n  t h e  S o u th e r n  s t a t e s  

>f Am rrloa, C . d a o t y l o n  I s  v a lu e d  a s  a p a stu r e  g r a s s .  

A cco rd in g  to  H i tc h c o c k  (1 9 3 5 N  "Bermuda g r a s s  I s  t h e  m o s t

im p o rta n t p a s t u r e  r a s e  o f  t h e  S ou th ern    On a l l u v i a l

g ro u n d  i t .  may grow s u f f i c i e n t l y  r a n k  t o  be o u t  f o r  h a y .  '



I n  S o u th  A f r i c a  t h i s  g r a r F  se ldom  a t t a i n s  a n y  h e i g h t  an d  I s  

r r rm e ra l ly  r e  n rd e d  a s  a. t r o u b l e s o m e  *emd c h l o h  I s  d i f f i c u l t  

t o  e r a d i c a t e .  M e r e d i t h  (1944)  c o n c lu d e d  t h a t  0 .  d a c t y l o n  

•vas more hardy and u s u a l l y  m ore n u t r i t i o u s  t h a n  many o t h e r  

v e ld  g r a s s e s  and t h a t  I t  r e s p o n d e d  w e l l  t o  f e r t i l i s e r  

t r e a t m e n t . He s u g g e s t s  t h a t  more a t t e n t i o n  s h o u ld  b e  g i v e n  

t o  t h i s  g r a s s  w h ic h  c o u ld  be one o f  t h e  m ore  v a l u a b l e  S o u th  

i f r l o a n  p a s t u r e  g r a s s e s .

0 .  d a c t y l o n i s  e x t e n s i v e l y  c u l t i v a t e d  a s  a  law n g r a s s  I n  

t o s t  o f  t h e  warm c o u n t r i e s  w here  I t  x i o u r e . S t e n t  ( 19?7a)  

w r i t e s :  " . . . I t  m akes a  sm ooth , c o m p a c t ,  t w t  r a t h e r  c o a r s e

law n, and  w i t h s t a n d s  d r o u g h t  w e l l . . . "

Jy n o d o n  t r a n a va a l e n s l s  H u r t t  Wavy

3 t e n t  ( 19;7 b) g iv e s  t h e  f o l l o w i n g  a c c o u n t  o f  t h e  h i s t o r y  

o f  t M e  g r a s s :  "The g r a s s  was f i r s t  n o t i c e d  on t h e  C re n a is to n

Town l a n d s  and a f l o r i s t  in  J o h a n n e s b u r g  dug  up r o o t s  and  

p l a n t e d  i t  i n  h i s  n u rsery  and t h e n c e  d i s t r i b u t e d  i t  a s  

O e m l s t o n  j r a s e .  S u b s e q u e n t ly  a n o t h e r  n u rse ry m a n  d i s c o v e r e d  

t h e  seme , ; r a s s  grow in g  a t  F l o r i d a ,  a n o t h e r  s u b u r b  o f  

J o h a n n e s b u r g ,  and  d i s t r i b u t e d  r o o t s  o f  t h i s  u n d e r  t h e  narae o f  

F l o r i d a  g r a s s . » A c c o r d in g  t o  M e r e d i th  (195 7) C» t r a n s v a  . l e n a l s  

m s  n eed  f o r  one o f  t h e  f i r s t  g r a s s  g r e e n s  p u t down i n  tlxe

T ra n S V w t. I n  1908 .

h u r t t  Davy I n  h i s  o r i g i n a l  d e s c r i p t i o n  o f  __ tranay  a l u n s l s  

i n  t h e  "Kew B u l l e t i n " ,  1921, r e f e r s  t o  I t  a s  11 " s t r ik in g ly  

d i s t i n c t  s p e c i e s " .  He s a y s :  "I  h a v e  >iad t l 2_ j t r ^ ^ l e n a l e

under c u l t i v a t i o n  f o r  many y e a r s , und er p r e c i s e ly  s im i la r  

c o n d i t i o n s  o f  s o i l ,  m o is tu r e , e x p o su re , e t o . ,  and a l o n g s i d e  

o f  b o t h  0 .  d a c t y lr n Pore , and C. . l ncanp_letuM. Wf'oe; I t  r e t a in s  

i t s  c h a r a c t e r s  w ith o u t  show ing any ten d en cy  in  the d i r e c t io n  

o f  e i t h e r  s p e c i e s .  T r a n s p l a n t e d  fr<*n th e  damp sandy s o i l  of  

a dam m argin  to  a h a rd er  and d r i e r  s o i l ,  I t  a :.so  r e t a in s  I t s

o h a r a o t e r s ."

O te n t ( 1927a ) c o n s id e r s  9 . t r a n s v a a le n s l s  to  be a n a tu r a l



t y h r l d  L e t  <r  n G. d a o t y l o n  and  C . h l ^ e u t u e .

C . t r a n s v a a l e n e l #  i s  one o f  t h e  m ost p o p u l a r  law n g ra sm c e  

i f  ou tli  A f r i c a ;  I t  raakeu f i n e ,  l e v e l ,  oom paot, s p r i n g y  t u r f  

i f  a  v i v i d  y e l l o w - g r e e n .  I t  I s  f a i r l y  h a r d y  an d  I f  p r o v i d e d  

w i t h  a  c e r t a i n  am ount o f  m o i s t u r e  w i l l  k e e p  g r e e n  t h r o u g h o u t  

t h e  h o t t e s t  summer.

To q u o te  G t e n t  ( l ^P jh ) ; HT,. ^ b ,» b b  i s  named a f t e r  Mr. 

/ l l l l a m  B r a d le y  who f i r s t  o b s e r v e d  I t  g ro w in g  on t h e  v e l d  

J u s t  o u t s id e  J o f ia n n e s b u rg ,  and th in k in g  i t  h ad  p o s s i b i l i t i e s  

i s  a  law n g r a s s ,  c u l t i v a t e d  a  p l o t  o f  i t  and  e v e n t u a l l y  p u t  

I t  on t h e  m a r k e t . I t  became v e r y  p o p u l a r  s im p ly  b e c a u s e  i t  

was n e w . '  A c c o rd in g  t o  M e re d i th  ( 1 9 3 7 ) .  k r .  B r a d le y  made t h e

The o r i g i n a l  d e s c r i p t i o n  o f  C . B r a d le y  1 was made tiy S t e n t  

I n  " B o t h a l l a " ,  v o l .  I I ,  192? . I n  S t i n t ' s  o p i n i o n  th e  g r a s s  

i n  i n a t u r a l  Iq rb r id  b e tw e e n  C . d a o t y l o n  and  C . h l r e u t u s , 

r e s a p b H n g  th e  l a t t e r  m ore  t h a n  t h e  f o r m e r .  ( C . h l r s u t u s  S t e n t  -  

"Red kweek" o r  " T r a n s v a a l  kweek" -  i s  a  c o a r s e  g r a s s  I n d ig e n o u s  

t o  t h e  T r a n s v a a l  and  S o u t h e r n  R h o d e s i a . f  She d i d  n o t  c o n s i d e r  

" B ra d le y "  t o  be  a  t r u e  s p e c i e s ,  b u t  c o n f e r r e d  s p e c i f i c  r a n k  on 

th e  g r a s s  f o r  t h e  s a k e  o f  c o n v e n ie n c e ;  " B ra d le y  g r a s s "  was 

b e in g  w id e ly  c u l t i v a t e d ,  and a s  I t  d i d  n o t  s e t  s o e d  and  was 

b e in g  p r o p a g a t e d  v e g e t a t l v e l y , i t  rem ained  t r u e  t o  t y p e .

I n  r e c e n t  y e a r s  C .  B r a d le y !  h a s  become a  v e r y  p o p u l a r  law n 

- r a s e .  I t  h a s  one a d v a n ta g e  o v e r  C . t r a n e v a a l e n s i ?  In  t h a t  

I t  g row s  v e ry  r a  I d l y : " . . . . p l a n t e d  I n  rows 9 I n .  t o  ? i t .

a p a r t  I t  w i l l  u n d e r  f a v o r a b l e  c o n d i t i o n s  c o m p l e t e l y  c o v e r  th e

h a rd y  a s  0_i t r n n o v i a l e n s l s ;  b e in g  a  " s u r f a c e  g r a s s "  I t  d o e s  n o t  

r e a d i l y  w i th s ta n d  d r o u g h t  o r  ro u g h  u s a g e .  I t  i s  a l e o  s u s c e p t i b l e

t o  fu n g o u r  u l s e a s e s  and  t o  th e  a t t a c k  o f  a  nem a to d e  ( A n g ^ L l W l n a  

tum ef  o l e n e ) . T h i s  endem ic  p a r a s i t e  i r c d u o e s  g a l l s  on t h e  

l e a v e s  an  s tem  and  may i n  t im e  d e s t r o y  a  w hole  law n .

lynodon B ra d le y  1 S t e n t  

f i r s t  law n o f  t h i s  g r a s s  p r i o r  t o  1910 .

ground, i n  2 m o n t h s . . . "  ( B t e n t ,  1 9 2 7 b ) ,  However, i t  i s  n o t  a s
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gynrxton ’ i . 'e n n le  11 Hu root, be cp • n o v .

t thev 'B  (1V 35) ,  I n  a n  a r t i c l e  e n t i t l e d  “Lawn K r a u s e s  on 

t r i a l  a t  K l r s t e n b o e o h " , h a e  I n c l u d e d  t h e  f o l l o w i n g  n o te  s u p p l i e d  

by r .  . . K »nnle  on t h e  o r i g i n  o f  “ t g e n n l s  g r a a e “ .

“I n  A u g u s t ,  19?0 , when M a g i s t r a t e  o f  &aet London, I  p l a n t e d  a  

f a i r l y  l a r g e  s e c t i o n  o f  F l o r i d a  g r a e e  from t h e  T r a n s v a a l  I n  t h e  

t e e id e n c y  g a r d e n  a t  C a s t  London. The F l o r i d a  was a l l o w e d  t o  

rrow n a t u r a l l y  and  s e e d e d  -  n o t  h a v i n g  b e e n  o u t .  I n  t h e  f e n c e  

i d j n i n i m r  t h e  F l o r i d a ,  and  a lo n g  t h e  e ld e e  o f  t h e  r o a d  o u t s i d e ,  

t h e  . a s t  London Kweek g r a ^ s  gr»w p r o f u s e l y  an d  s e e d e d .  P o l l i ­

n a t i o n  o f  t h e  F l o r i d a  by t h e  l a s t  London Kweek m u s t  h i v e  t a k e n  

i l a o e  f o r  I n  19P2 a  s e e d l i n g  a p p e a r e d  am o n g s t  t h e  F l o r i d a .  T h i s  

s e e d l i n g  g rew  r a p i d l y  and  soon  a  s m a l l  law n was p l a n t e d  w i t h  I t .  

T h i s  g r a s s  h a s  uhe f i n e n e s s  o f  t h e  F l o r i d a  w i t h  t h e  v i g o u r  o f  

t h e  ’.(week. I n  1923 1 to o k  a  few r o o t l e t s  t o  K im b e r le y .  I t  

t h r i v e d ,  and H r .  Oharwood o f  t h e  K im b e r le y  C lu b  b e o a a e

i n t e r e s t e d  i n  I t s  D o e e l b l l l t l e s  f o r  B ow ling  Gi 'o n s  and  c a l l e d  I t  

t h e  M a g e n n ie  g r a s s  A g r e e n  was I n  c o u r s e  o f  c o n s t r i c t i o n  a t  

/e se lfcon  and  h a l f  o f  t h i s  g r e e n  was p l a n t e d  w i t h  i t .  I t s  

a oo»ee  r a n  o h e n o e n a l .  S i n c e  t h e n  many g r e e n s  have  b e e n  

p l a n t e d  w l . h  t h i s  g r a s s .  I t  seems p a r t i c u l a r l y  a d a p te d  t o  t h e

l o r t h e m  P r o v i n c e s . *

U n fo r tu rv i tM ly  t h l e  B r a . .  1 .  f r . q u . m t l y  a t t a c k s  by  t h e  r e d  

l i t .  I t l p n a o u .  « p . )  » h l o h  may m a u . .  o o n . l d e r a b l .  dam nge.

a y n o d o n  d a o t y l o n  p « r . .  . . r u  J l . m . u .  e a r ,  m or.

e , .  I J ) .  H a ll ,  when Mi .  v l . l t  t o  t h .  o . r u l . t o n  W it O W W . 

i n  Ueownber, 193) ,  r ™-”4  th a t  p .M h w  o f  .  > o o .r » .  k . . e k -  . . r .  

. , . lnK rem oved from th e 15th  g r e e n . H. t r a n .p U n t r f  .  .= d  o f  

t h l .  i r a .e  to  th e  t u r f  e k r e r lm e n ta l p l o t .  » t  K r.n k M .w M  

.h e r e  I t  . a .  r e f . r r . '  t o  , .  ■ H all's  8 . L o t i o n ."

T h l .  v a r ie t y  o f  C. A e o ty lo n  f o r m .  .  oom pao t,  d o n e e  o o v e r  

.nd h e .  b e e n  fo u n d  t o  be  h a r d y  a n d  d r o u g h t  r e . l a t e n t ,  r o r  t h . . .  

r e a . o n e  I t  1 .  p a r t l n n L r l y  . u l t a b l .  f o r  . p o r t . g r o u n d .  . h l o h  

.1 1 1  b, e u b l e o t e d  to  f r e q u e n t  h a r d  u e a g e .
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i'he Cynodon s p e c  l e e  s e l e c t e d  f o r  s tu d y  w e re  grown I n  t h e  

e x p e r i m e n t a l  p l o t s  a t  F ra n k e n w a ld ,  t h e  B o t a n i c a l  R e s e a rc h  j  

- t a t l o n  o f  t h e  U n i v e r s i t y  o f  th o  W l t w a t e r s r a n d ,  14 m i l e s  n o r t h  

o f  J o h a n n e s b u r g .  C» d a o t y l o n  was g row n from s e e d  h a r v e s t e d  

a t  t h e  end  o f  1943 on t h e  N ig e l  a e ro d r o m e .  (T he  g r a s s  I s  

I n d ig e n o u s  t o  t h i s  a r e a ) .  C . d a o t y l o n  v a r .  d e n a u s  war grown 

from  a  sod  t a k e n  from t h e  ( J e rm ls to n  G o l f  C o u r s e  I n  Doc em ber,

1933» and J . l - i g e n n l s l l  from rh iz o m e s  o b t a i n e d  from a  law n a t  

t h e  U n i v e r s i t y  I n  1936 . Both  0 .  t r a n s v a a l e n s l s  and  C. B r a d l e y !  

s e r e  o r i g i n a l l y  p l a n t e d  a t  F ra n k e n w a ld  I n  D ecem ber, 1933» b u t  

t h e i r  s o u r c e  i s  unknown. B e fo re  t h e  oonm enoem ent o f  t h i s  s t u d y ,  

t h e r e f o r e ,  t h e  f i v e  g r a s s e s  had  b e e n  g ro w in g  I n  a  common 

t e  t i n ,  g ro u n d  f o r  a t  l e a s t  t h r e e  year#* and h a d  t h r o u ^ i o u t  t h i s  

t im e  r e t a i n e d  t h e i r  o r i g i n a l  d i s t i n g u i s h i n g  f e a t u r e s .

m S e p te m b e r  25 t h . ,  1945, t h r e e  s o d s  o f  e a c h  o f  t h e s e  f i v e  

g r a s s e s  w ere  p l a n t e d  a t  random on a  c l e a n  a r e a  o f  s o i l  a t  

F r a n k e n w a ld . The s o d s  w ere  w a te re d  once  a  w eek  and  t h e  g r a s s  

was a l lo w e d  t o  grow r a n k .  On P l a t e s  6 t o  8 a r e  p h o to g r a p h s  

i f  a  sod  o f  e a c h  g r a s s  t a k e n  t h r e e  m onths  a f t e r  p l a n t i n g .

" a t e r l a l  f o r  b o t h  t h e  m o r p h o l o g i c a l  and  t h e  c y t o l o g l o a l  

s t u d y  was t a k e n  f r o *  t h e s e  s o d s ,  a s  a l s o  w ere t h e  sp e c im e n s  o f  

e a ch  g r a s s  w h ich  w ere  p l a c e d  I n  t h e  U n i v e r s i t y  h e r b a r iu m .

T h e s e  p r e s s e d  sp e c im e n s  were numbered a s  f o l lo w s  

C . d a o ty lo n  ’’o s s  H erb a r iu m

C. tr a n e va a le n e le  " "

C . Brad l e y 1 "

f l.  yiagenn l s l l  " "

C_._ M a ty  I o n v a r .  d e n a u s  "

P h otograp h s o f  t h e s e  h e r b s r lu m  s h e e t s  w i l l  be f'Jund on

P l a t e s  1 t o  5 .

A o . r e f u l  d e s c r i p t i o n  o f  t h e  m e th o d ,  u . e d  I n  t h e  o y to lO R lo o l  

end  i n  t h e  n o r p h o l o e l o e l  s t u d y  .1 1 1  b e  found I n  t h e . ,  r e . p . o t l . e  

e e o t l o n n .  A l th o u g h  t h .  w r i t e r  1 .  . . . r e  t h n t  m d e t a i l e d
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d e e o r lo t lo n  o f  r o u t in e  te c h n iq u e s  i s  n o t u s u a l ly  i n c l u d e d  

in  a n  V .S o .  t h e s i s ,  y e t  i t  was f e l t  t h a t  su ch  d e t a i l  would 

b e  a p p r e c i a t e d  by s tu d e n ts  w orking f o r  the f i r s t  tim e -n th e  

.» natcmy o r  c y to lo g y  o f  s im i la r  g r a s s e s .
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P re v lo u f l  w o rk e re  h a v e  found d i f f i c u l t y  I n  d0#*)&r&tlng t h e  

v a r lo u R  O ynodon s p e o le e  and v a r i e t i e s  on a m o r p h o lo g ic a l  

i j a e l s .  A lth o u g h  c e r t a in  o f  th e c e  ^ m e s e s  a p p e a r  t o  be  q u i t e  

d i s t i n c t i v e  a s  r e g a rd s  t h e i r  g e n e r a l  a p p e a r a n c e ,  y e t  o l o s e r  

s tu d y  r e v e a l s  th e  f a c t  th a t  t h e y  a r e  v e ry  s i m i l a r  i n  e l l  

e s s e n t i a l  c h a r a c t e r s . The w r i t e r ,  t h e r e f o r e ,  d e c id e d  t o  t.SlflF 

t h e  m o rp h o lo g y  o f  t h e  Cynodon s p e c i e s  s e l e c t e d  In  g r e a t  

d e t a i l ,  I n  o r d e r  t o  d e t e c t  p o s s i b l e  m in u te  d i f f e r e n c e s  w h ic h

a ig h t  p rove  c o n s ta n t  o r  s p e c i f i c .

I n  o r d e r  to  d e t e r m i n e  t h e  v e r n a t i o n  o f  t h e  l e a v e s , s e c t i o n s  

o f  th e  s h o o t  w ere c u t  from a  r e g i o n  a s  f a r  a s  p o s s i b l e  from  th e  

s h o o t  an ex  w here  th e  young l e a v e s  w ere  s u r r o u n d e d  by a t  l e a s t

two l e a f  s h e a t h s .

A g e n e r a l  d e s c r i p t i o n  o f  t h e  e x te r n a l  m o rp h o lo g y  o f  1 he

Oynodon g en u s  I s  I n c l u d e d ,  In  o rd er  t o  i n t r o d u c e  th e

t e r m in o l o g y  w h ic h  h a s  b e e n  u s e d  th r o u g h o u t  t h e  d e s c r i p t i o n #

o f  t h e  s p e c i e s .

m raO RTPTION OF JX r&HNAk QHPHUUXjl

vtcm a l orpholo^_of„0jfriodon_ <loji•

P e r e n n ia l  g r a s s e s  w ith  c r e e p in g  s t o l o n s  a n d  r h ls o r  <»*, 

r o o t i n g  a t  th e  n o d . ,  and f i t t i n g  f r o o  them f a . o l a l e .  o f  

h a r r . n  .h o o t ,  and f l o . e r l n g  ou liae ;  . . . . r a l  . l e n d e r  . o i k . .  

a r r a n g .d  d l Bl t a t . l J  a t  t h .  . u r n , I t  o f  t h e  ouljaJ  . p i k e l e t .  1-  

f l o w e r e d , . o i l tar ,, .  . 1  '  I m b r l o a t e ,  u n i l a t e r a l  I n  8 r o w .  

on th e  . l e n d e r  » . W  r a . h l . ,  a w n l e . . ,  l a t . r a l l ,  o o n p r e . e e d ;  

m o h l l l a  d l . a r t i c u l a t i n g  abowe th e  g * iM . .  a n d  p r o l o n g ^  o r  

n o t h e jo n d  t h .  1« —  » .  a . L n d . r  n a k ^  b r l . t l .  . o m . t b . . .  

b e a r in g  a  ru d im entary  f l o r e t ;  f l o r e t  h a n n a p h ro d lte ; k1« M  

ab ou t e  n a l ,  k . l e d ,  1- n e r e ^ ,  . h o r t . r  than  t h e  f l o r e t ,

tanm bm noua; l e ^ a  1 , e x o e ^ l n g  %  - ^

nem braeoua, .u b te n d ln g  a p a l .  and a  b l . . ™ a l  f lo w e r ;  p a l .  ^ t

/
%



«&G lon% am th e  lenm a, 2 - k e e l e i ,  membr .i. lo u lo u le e

, w , . n ,  3 ;  " T .n  g U b r o u .;  "b"u t  '  ^

the plunioee e tlg m n e; g r a in  o b lo n g , e u b t e r e t e .

j y t e r n a l  M orphology ^ ! ^  l " t

fmcmtativ# oharaoterf.
H a b it . A scen d in g  and c r e e p in g  p e r e n n ia l  se n d in g  o u t lo n g

s u r fa c e  r u n n e r , and underground rh isom ee t h a t  r o o t  and Bhoot

from th e  nodee; rhlr.omee p e n e tr a te  to  a d e p th  c f  • o i*

S tem .
nndwrground s te m . Hmnohed; node g la b r o u s ;  In te r n o d e  

g lab rou s, h o l lo s ,  2 t o  k mm. In  d ia m e te r , 1 t o  5 cm. lo n g ,  

O K serted.
P r o s tr a te  a e r i a l  stem). Node g la b r o u s ;  In tern o d *  

.rla.bruifl, h o llo w , g r e en  nr  brown, t  to  ? mm. in  d ia m e te r , 3 to

1 0  cm. lo n g , e x p o r t e d .

Flov. e r l . -; cu lm . E r e c t  o r  su b -a sc e n d in g ;  many-n od ed ;

up t o  4() cm. lo n g  ( e x c lu d in g  in f l o r e s c e n c e ) ;  node g l a b r o u s ;  

l a t e m o d .  t ln b rou e , h o l l o . ,  t h .  l o . T  I n t .r o o f le .  v . n -  . t o r t  ana 

in s e r t o d ,  th e  upper much lo n g e r  and a o r e  o r  l e e .  . w . r t e d ,  

e u lo e t e ,  u p p e m o e t  I n t .r n o d .  0 .5  to  1 ma. in  d i m e t e r .

B h o o t. C ir c u la r  o r  e l l i p t i c a l  in  t . s .

I .e a f . T.eaves c o n s p ic u o u s ly  d i s t i c h o u s .

S h e a th . 1 .5  t o  6 cm. lo n g ;  s p l i t  th ro u g h o u t i t s  

le n g th ;  g ln b r o u . or e p . r . e l y  h o ln r , b e .r t e d  . t  th e  mouth . 1 t h  

t u b .r o le - b e .e d  h n lr .  1 t o  3 —  1 « W  , t r l " t e i

d i s t i n c t l y  k e e le d •
Li. u l r .  led u oed  to  a s h o r t , d e n s e ly  o J .l la t e  a n .

f lm b r l ' t e  rim a b o u t  o»3 mm. lo n g .

j l a d e .  F o ld ed  or  more u s u a l ly  f l a t  when m ature,

f o l d ^  in  t h .  bud and on d r y in g ; t o . l e d ;  l i n e a r  o r  l a n o . o l . t e ;

o b tu e , to  a c u t e ly  aoou m ln ate; l .n g t t .  « r i . e  fr o a  2 to  lb

3 t o    . i d .  n e a r  th h a .e ;  3 p r b a a r , n . r . . .  and 5 «= 11

................... . . . . . . .  on e i t h e r  e l d ,  o f th e  m id r ib ; n o r . . .  f i n e .



11 .

a u t m - t ,  , r » l n , n t  on t h .  a b . , v a  - u r t o e . ;  » r g ln  .« b r ia ,  

k . e l  . „ o = « .  «  . l l g h t l ,  u c a b r i a ;  u . u . 11,  g l a u c o u .  g r . « . i  r i g i d ;  

* b » T l» l  « ' i r f a o e  g l a b r o u s  o r  7 « r j  . p a r . . l y  h i l r y ,  « d M « U l * * W  

r s e l y  o r  T o ry  M i r y ,  M i r .  1 . 5  « a  t o b . r o l . - b a e o - l ;

V U M lM  . u r f o o .  a i . t l n . t l y  . o a b r l d ,  a b n y l u l  a u r f a o .  - o o t h .

■ nonal c h a r a c t e r *  •
5 , 1 . . . . D i g i t a l . ,  a r i s i n g  from  o r .  l . T . l ,  o o o a . lo n a l ly

a u b - d l g l t a t . ;  u s u a ' l y  4 or  5. o f t . .  5 .  m r . l y  2 or  6 ; 1 .5  t o  

b .5  w  l o n g ;  o u r p lle h ;  n o t  r e f l e x e d .

m o o n s . R o u n a .a  s t . a l g h t  t . o l ;  M e l  an d  m a rg in  m in u te ly  

s o a b r l d ;  g l a b r u u .  e T C p t  a t  t h .  m l o r o s . o p l o . n  p u b . . c . n t  b a s e ;  

n e a r in g  l o o s e l y  I m b r ic a t in g  . p i k e l e t s ,  I c c t  . p i k e l e t  b u m .  

n e a r  t h e  b a . e  t o  4 mm. a b o r .  t h .  b a . s ;  d .m p ly  and  b l u n t l y  n o tc h e d

*  t n .  m a rg in  a t  th e  I n s e r t i o n  o f  t h e  . p i k e l e t s ;  s t r l a t . ;  a b o u t

0 .4  nun. .
3 o l k e l e t . 0 ,  1 and  u n M u a l - . l d n d ;  a c u t e ;  2 t o  2 .5  M n g ,

p u r p l i s h ;  r m o h ll la  p ro d u o e d  I n t o  .  b r l . t l .  1 t o  1 .5  ""«• l l ,n « -

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

g l m . . .  U s u a l ly  s u b e q u a l ;  u p p e r  g lu m , s t r a i g h t ,  a b o u t

1 .6  mm. long .; " l o s e r  g lu m , c u r r e d , a b o u t  1 .8  lo n g ;  m ore th a n

h a l f  th e  l e n g t h  o f  t h .  . p i k e l e t ,  so m e tim e , a lm o s t  a .  lo n g ;

1 - n e r r e d ;  sm oo th  .T 0 .p t  f o r  th e  s o a b r ld  g r e e n  k e e l ;  a o u u a M t .

a p e x . I  B  .
Lemma, n o t  w in g ed ; b r o a d ly  o v a te ;  2 t o  2 .5  1* * g ’

0 .8  mm. w id e  ( f o l d M i ;  J - e r v I ,  e l d e - n . r . . .  ru n  fio m  th e  b u s .  

to  w i t h in  0 .7  mm. o f  t h .  ap ex , m l d - n . r v .  d i s t i n c t l y  e x o u r r e n t  

below  t h e  a p e x  fo rm in g  a  s o a b r ld  p r o j e c t i o n  w h ich  u s u a l l y  

p r o j e c t ,  a b c .  th e  a p e x ;  p ro m in e n t a p p r e . s e d ly  o l U a t .  k e e l ,

o i l , .  0 .2  mm. lo n g ;  a p e x  o b tu s e  and h y a l i n e ;  p u r p l i s h .

P a l e ,  n a r r o w ly  e l l i p t i c ;  e q u a l l i n g  t h .  lemma I n  l e n g th ;

0 .5  mm. w id e  ( f o ld e d ) ;  d e e p ly  o . M l l o u l a t .  b e tw e e n  th e  2 d a r k  

g r e e n  , 1 m  m in u te ly  s o a b . m l o u .  k e e l s ;  a p e x  ro u n d e d  o r  M e r e l y

t r u n c a t e ;  p u r p l i s h .
U .d t o u l .1 .  M u te , f l e s h y ,  o u n e a te , 0 .5  mm. lo n g .
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12.
. t  t h e  to p  o f  t h e  o v a r y ,  p lu m o se

from be low  t h e  m l M l e ,  p u ^ l e .

O v a r t » B ro a d ly  o v a t e .

g r a in . Oblong; 1 .5  w -  lo n «> 0 .6  am. w id e .

( T h le  g r a e e  e e e d a  f a i r l y  f r e e l y ) .

T;,e o r i g i n a l  d e s c r i p t i o n  o f  g .  d a o t j r l w  by  P . r s o o n  (1 8 0 5 )  

i n  . s y n o p s i s  f l a n t a r n , -  a g r e e .  I n  a l l  r e s p e c t ,  . 1 t h  t h a t  ■  I 

g i v e n  a b o v s .  S u b s e q u e n t  . o r t e r s ,  h o . e v e r ,  have  e n l a r g e d  t h i s  

o r i g i n a l  d e s c r i p t i o n  and  t h . . .  l a t e r  d e s c r i p t i o n ,  a r e  f o u M

t o  v a r y  o o n a l d e r a b l y .

a s  r e g a r d s  t h ,  l e n g t h  o f  t h ,  l e a f  a " l  o f  t h e  s p l * . ,  t h .  

w r t t . r ' .  c b e e r v a t l c n s  a r e  s u p p o r t e d  by  t h .  d e . o r l p t l o n  o f

o . A a e t v l o n i n  . f l o r a  O . p . n s l . .  ( 1900 ) ;  b o t h  F i s h e r  ( 1 9 1- 1) 

and S t e n t  WH. hc e v e r ,  f i n d  t h a t  t h e  l e a f  b l a d e ,  a r e

a  t o  10 cm. lo n g ,  and t h e  . p l h . s  3 t o  5 -3  «* • l o n « '  

a c c o r d i n g  t o  t h e s e  t . c  . c r t e r . ,  t h .  f l e e r i n g  c u lm ,  a r e  3 0  »  

l o n g ,  . h l l .  B e . .  (1 9 2 9 )  m a i n t a i n s  t h a t  t h e ,  may r e a c h  a  h e i g h t  

o f  2 f e e t  ( a p p r o , .  6o  c m . ) .  S t e n t  r e c o r d .  3 t o  * sp l'< e ., 

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

e r o s e d  5 t o  6 . I n  no d e . o r l p t l o n , ,  o t h e r  t h a n  t h e  . r l t . r ' . ,

1 .  a  c l e a r  d l . t l n . t l on made b o tv e e n  t h .  h - r l n e . .  o f  t h e  u p p e r  

and  lo w e r  l e a f  s u r f . . . . ,  t h .  l e a f  b e in g  m ere ly  d e s c r i b e d  a .

( tlA broue o r  h a i r y .

Or ( 1 9 h 2 ) ,  i n  an  a r t i c l e  on v a r i e t i e s  o f

fo u n d  i n  I n d i a n a ,  n o t e s  t h a t  t h e r e  may be  6 t o  10 s p ik e s

( r a r e l y  11 t o  t t t  5  t o  10 cm. lo n g  a r d  t h a t  l e a v e ,  5  t o  6 r,„.

A t -and 25 «... long T,re obeervrt. Unfortunately th l .

a r t i c l e  w a . o b t a i n a b le  o n ly  I n  a b s t r a c t  and no  r e f e r e n c e  . . .

un d e  t o  t h .  p o e s t b l .  o a u . s  o f  su c h  s i t .  and v i g o u r .

 m  _ u _ _ h i m m i  — n a  —

d e n e u s  Huroombs v a r .  n o v . ( P x a te s  a n d  6) .

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

caeB I t o  (it R u c ta  t R r d l o r e .



V e g e ta t i v e  o h a m o te r s  •

H a b it . P ro etr -a te , ve.'y rtr-neely o a e e p lt o e e  p e r e n n ia l

gendlnp; o u t s u r fa c e  run n ers and undurKro in d  r t i l s a i e e  whlob

r o o t  and s h o o t  f r m  th e  nodes; rh lforaee p e n e t r a t e  t o  a d ep th

o f  8 om.

Stem .
Hn&TKround s te m . Branched; node g l& broue; In te r n o d e  

r iab rou s and h o llo w , 1 .5  to  3 «">. In  d ia m e te r , 1 to  2 .1  om.

lo n g , e x a e r te d .

f r o s t r a t e s e r i a l  s tem . Mode g la b r o u s ;  in te r n o d e

g la b r o u s , h e l lo # ,  g r e en  or brown, 1 .5  t o  2 -am. in  d ia m e te r ,

1 . 5  t o  3 ora. lo n g ,  e x s e r t e d .

F lo w er in g  c u jft . G reet; 3 t o  5-.:oded; up to  10  ora.

io n  ( e x c lu d in g  l n f lo r e e c e i .e e ) ;  node g la b r o w ;  In te r n o d e

g la b r o u s , h o llo w , t h e  low er  in te r n e d e s  v try « h o r t and I n s e r t e d ,

th e  upper much lo n g e r  and e x s e r t e d , s u l o a t s ,  upperm ost in te r n o d e

0 .5  to  0 .8  ram. In d ia m e te r .

h o o t .  C ir c u la r  or  e l l i p t i c a l  in  t . s .

L e a f , heaves c o n sp ic u o u s ly  d i s t i c h o u s .

S h e a th . 5 t o  15 ram. l o n g ;  s p i l t  th ro u tfio u t I t s  le n g th ;  

; la b r o u s , bearded a t  t h e  mouth w ith  tu b e r c le -b a s e d  h a ir s  1 to  

g mm. l o n g ;  f i n e l y  s t r i a t e ;  d i s t i n c t l y  k e e le d .

Lj.ru l e . educed to  a s h o r t  d e n s e ly  d i l a t e  and

f im b r ia te  rim a b o u t 0 . ‘i ram. lo n g .

B ln ? . .  o l le f l  o r  f l a t  .h « n  m « tu r ., fo ll lo d  In  th e  hu4

on d ry in g : ;  k e e l e d ;  U n e e r  o r  l e n o e o l . t e ;  ap ex  roood-A  or

o h tu .e ;  5 to  30  m lo n g ;  P t o  3 —  <*«• n''»r  ,h e  3

prim ary n e r v e ,  and 5 t o  9 e e o o n d .r y  n e r v e , on e i t h e r  e l d .  o f  

th e  m i d r i b ;  n e r v e , f i n e ,  d l . t l n o t ,  p r o e .ln .n t  on th e  a b a x la l  

e o r f a o .;  , a , , l n  m ln u t.,1,  e o a b r ld ; k e e l  «m °oth o r  . U ^ t l y  

so a h r ld ;  dark  g r . . n ;  r ip  Id; a b a x la l  .u r l - a . .  KU b r o u . ,  a d a x la l  

oe. a i r y  or  o o o a . lo n a l ly  ^ la b r o . . . ,  h a i r .  O .J m .  long end
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6 , b a , n U - t , „ . ^ ;  . a . r i . 1  . u r f « .  B i i g M i v  

a u r f t .o e  sm oo th .

rinM l o h a r a o t e r f l .
Q p lk .g « M g l t a t . ,  a r l . i n g  from  ana 1. T . 1 ; u a u a l l ,  ,

o f t e n  E o r  V ,  1-5  t o  5 .5  om. lo n g ; P - .r p U .h ;  n o t  r . f l . x . < l .

u a o h la . Sharp a t r a lg . i t  k . a l ;  m argin  » l r . . t . U  a f ih r lA ,

^ . . 1  m o n th ;  g la h r o o ,  a x o .p t  a t  th a  « l o r o .o o p l o . l l »  puhaaoant

p . , , ;  baa r in g  o l o a . l ,  m b r la a t ln g  a p l h . l . t .  l n . . r t « >  In  . h a l l o .

a l t e r n a t e  n o to h a . on t h .  m o h la . l o . a . t  a p l h a l . t  h o m e  naar

the b aa. to  5 —  mb™ , t h .  b a .a ;  . t r l a t a ;  a p p r o x lm a t .l ,  0 . *  j  l

un. w id e; f l a t t e n e d .
8 o l t . l . t . B r o a l ly  o v a l and  u n m o . l - . 1 4 a d ;  o b tu .a ;  2 ™ .

lon g ; p u r p l l .h ;  r a a h l i u  produaad I n to  a . l . n d . r  h r l . t l .

u a u a lly  l a -  than  1 . . . .  lo n g , and o f ta n  b a » r l..g  a  raduom .

p u r p l is h  f l o r e t .
a m . . . - U a u a lly  .u b a q u a l;  u p p .r  g lu m . - t ' . - l g h t ,  ab o u t

l . t  lo n g ; lo a a r  g lo r ia  o o r v a l,  about 1 .6  w .  lo n g ;  . o r a  th m

h a l f  t h .  le n g th  of t h ,  a p l k . l . t ;  l - n .r v « d ;  . . o o t h  a x o .p t  f o r

the e o a b r ld  g reo n  k e e l;  * c u te  ftpex*

L g m a . Not. w inged; broadly  o r a te ;  2 » » •  lon g . 1 m».

« «  ( f o l d e d ) ;  3 - n . r .a d ,  . l d . - n . r r e ,  run f r o .  t h .  b a .a  t o  

w ith in  0 .6  ™ . o f  t h .  .p a x ,  a l d - n . r r .  d l . f  - . t l y  e x o o r r a n t  f r m  

j u . t  b .lo w  t h .  a p .x  fo r n ln g  a a o .b r ld  p r o j m t lo n ;  .p p r . .a e o l y  

o l H a t e  k e e l ,  o l U .  0 .2  mm. lo n g ;  a p .x  o b t u . .  and h y a l ln . ;

o u r p l le h .
P u l , . N m ow  e l l l p t l o ;  . l i g h t l y  l o n g .r  than t h .  1« » » ;

0 .5  W ld. ( f o ld a d ) ;  d e e p ly  o a n a l l o u l a t .  b .tw e o n  t h .  2 d a r t

;!r . «  f l m  m in u te ly  « . b . n i l « .  k . e l . ;  - P - x  n x in d m  o r  narrow ly

tr u n o a te ;  p u r p l le h .
L o d l m n e .  l o o t . ,  f l e t h y ,  o o n . . t . ,  0 .3  ™ .  lo n g .

B t lg a a f l . t x . o r t . d  a t  t h .  to p  o f  th e  o r a l , ,  p lo m o e .

froni below  the m id d le , p u r p U e h .

o r a r y . I  . r r o . l y  o r a t . ,  u a u a l l y  u n d e r . l o p e d .

0 r a i n . M o to r , g r a i n  o o o a a lo n a l ;  ob lo n g ; 1 ™ .  lo n g ,

n 7 Vir*rt»d .
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Although 0 .  d a o ty lo n o l o .« l »  r e s w b lo o

o . flAetrloa in 11 e » e e n t l » l  o h n r a o te m , th e o o  t» o  

d i f f e r  m «rtod ly  ■ e r .  » r d . t h . l r  n s h l t  « ,d  g r o . t h  t o m .  

o | Aunty Ion  t a r .  d»neu» 1» a aoro  p r o a t r a t e ,  tu ftoO  K” ""! 

t h .  r h lto m a . -f 9 - d n o t f l i a  p . n . t r . t o  th e  e o l l  t o  a  d e p th  o f  

45  wherpae t h o e ,  « f  t o .  t a r l c t r  . . I d a .  g r o .  d e e p e r  t h e n g

$ ora.
l e e o o la t e d  e l t h  t h l .  d if f e r e n t .  In th e ir  h ab it 1» th e  

f a o t  t h a t  th e  le n g th  of th e  . t e a  In te r n e d .., o f  the le a f  

uheath and b la d e , of th e  f l o e . ring ouh. a m  .p ik e . ,  and o f  

t h .  tu b .m le -b a .e d  h a i r . ,  1 . much g r ea ter  In C tjlao tjflon ;

f o r  I n e t a n o e ,  t h e  l e a f  b l a d .  . . I d a .  * * e  3 »  I 1"  1" n ,! th  

i n  t h e  T a r l e t y  w h i l e  I n  C .  d r n t f l  a f  " f  1 "  16  l0 n g

a . d a e t r l o n  1 .  a  y l g o r o u .  g r a . i  a i o h  r e e d ,  r e a d i l y ;  

n -  d a n t v l o n  t - j .  d o n m .  1 .  e l o e - g r o r t n g  and  e e l y  000a . t o n a l l y

iroduoee m ature g r a in .

y - e  .m . i  t o m h o io g y  o f  Jjinnftiin

( p l a t e n  3 a n d  ^  ) •

V e g e ta t i v e ,  o h a r a c t e r e .
" H a b i t .  D e n s e ly  o . e u p l t o e .  p e r e n n i a l  .e n d in g  o u t  e u r f a o .

Hunnere . m  u n d e rg ro u n d  r h l t —  * 1=" « ” t  and .h o o t  f ro n  

th e  n o d . . ;  r h l t o n e e  p e n e t r a t e  to  a  d ep th  o f  5 to  « o n .

3t:3m .
, ,m . , r g ro u n d  . t m . B ran o h ed ; node g U b r o u . ,  u . u a l l y  

e o n , r a n t e d  g iv in g  th e  . t m  n b m d e d  .p p e a r a n o e ;  I n f m o d .

g l a h r o u . ,  h o llo w , J  t o  3 —  1 "  ° - 5 10 1

e rR e r te t i .
e m . t r , , t .  a r i a l  e t g .  " o d e  g l n b r o u . ;  I n to m o d , ,  

g l a b r o u s ;  h o l lo w ,  d a rk  p u r p l e ,  0 . 5 t o  0 .9  —  I n  d l a a e t o r ,

< t o  4 011. l o n ^ ,  ex e e i’tiVl.



W n .M -ln g  c u l a . s r e o t ;  2 t o  fr-noO«d; 5 t o  12 01.  

loo ,; (o x o lu d ln g  in f lo r e s o o n o e ) ;  n o * . K ^ b M W , o l l g h t l ,  

o o n tr -o to d ;  In te r n  ode g U b r o u e , h o l l o . ,  u e u a l ly  e » e r t . d ,  

e u l n . t e ,  o p p e m o .t  In te r n o d e  0 .2  t o  0 . 5  In  d ia m e te r .

S h o o t . C ir c u la r  or  e l l i p t i c a l  in  b .o .

L e a f . Leave* d le t lc h o u B , but not c o n e p io u o u a ly  b o .

She, t h . About 1 cm. lo n g ;  s p l i t  th rou gh ou t i t s  le n g th ;  

u s u a l ly  g la b r o u s  or  w ith  a few s c a t t e r e d  t u b e r c l e - b a s e d  h a ir *  

0 ,5  mm. lo n g ;  b o a rd e d  a t  th e  mouth w ith  t u b e r c l e - b a s e d  h a ir s  

1 t o  1 .4  mm. lo n g ; f i n e l y  s t r i a t e ;  k e e le d ;  o f t e n  p u r p l is h .

H c u l e . M embranous, 0 .3  nun. lo n g ,  f i m b r i a t e ,  o r

re d u c e d  t o  a d i l a t e  r im .

B l a d e .  F l» .t or  more u . n . l l y  fo ld e d  .h e n  n a tu r e ,

fo ld e d  in  th e  bud and on d r y in g ;  d l . t l n o t l ,  h e e le d ;  n n r r o .1 ,  

l in e a r ,  e u b u la te ;  ap ex  o o tu .e  o r  rounded; up t o  5 ='"• l o ''«'

1 t o  1 .5  - I d .  n e e r  th e  b e . . ;  1 prim ary n e r r e  end 5 or  6

( u m i . l ly  5 ) sec  d ery  n e r v e , on e l t h n r  e l d .  o f  th e  m id rib ;  

n e r v e , f in e  end . l i g h t l y  prom inent on th e  e b e x l . l  e u r f e o .;  

- la r g ln  e o e b r l d ;  e e l  . l l f - h t l y  e o e b r ld ;  b r ig h t  y . l l o .  g r e en ;  

f l e o e ld ,  . p e r . e l y  h a ir y  . I t : '  W b e r o le -b e .e d  h e i r .  0 . 5  mm. lo n g  

e v e n ly  e p reed  o v e r  b o th  e u r fa o .e ;  e d e x le l  e u r f e o .  . l i g h t l j r  

■icabrid, a b a x la l  s u r fa c e  u s u a l ly  sm ooth .

f l o r a l  o ' . . ' r a d a r s .
S u l k . . . U l g l t e t e ,  a r le ln g  f r o .  o n . l e v e l ;  uoum lly  2 ,

r a r e ly  1 o r  3 ; 1 o r  2 om. lo n g ; l i g h t  g r e en ; o f te n  eh erp ly  

r e f l e x e d .
R a o h l . . K eel b lu n t ,  . f r e i g h t  o r  f l . x u o u . ,  emooth o r  

s l i g h t l y  e o e b r ld ;  e o e b r ld  m argin; g l-b r o u e  e x o ^ t  a t  th e  

i lo r o e c o n lo e l ly  p u b e .e e . t  0. . . ;  b a r i n g  v e r y  l o o . e l y  I n b r l -  

o e t ln g  . p i x e l . , ,  m .e r t e d  In  - h e l l o ,  e l t n r r n t .  n o to h e . on th e

r e o h l . ,  l o v . o t  . p i k e l e t  borne ? t o  h mm. .h o v e  th e  b e . . ;  

s t r u t s ;  O .p  t o  0 . 4  h im .  w id e ;  f l a t t e n e d .

k g l k e l e t . H nrrovly  o l l l p t l o ;  . o u t . ;  2 t o  2.5 mm. lo n g ;  

l i g h t  g r e e n ;  r e o h l l i e  orM u oed  i n t o  e  b r l . t l .  1 -m . lo n g .
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O lum ee. v -.ibequal, s t r a i g h t  u p p e r  g lum e 1 mm. lo n g , 

o u rv ed  lo w e r  glum e mm. lo n g ;  ^ t o  ^  th e  l e n g t h  th e  

. p i k e l e t ;  1 -n e .w e u ; g la b r o u s  o r  s l i g h t l y  s o a b r ld  g r e e n  k e e l ;

a c u te  o r  eu b a cu te  a p e x .

L y s s .  Not w l n g ^ i  m m b ra n o u e ; . l l l p t l o . l ;  2 

0 .8  mm. . 1 4 .  ( f o l d e d ) !  ? - n e r v e d ,  e l d . - n . r v e .  r u n  from  th e  b n e .

«„  w i t h i n  O A  » .  o f  t h e  e p « .  « i d - n . r T .  »  d l . t l n o t l ,  , » u r r . n .  

, u , t  h e l p ,  t h e  a p e ,  f o rm in g  a  e o a b r l d  p r o j e o t l o n ;  p r o m in e n t  

d a l*  g r e e n  e p a r e e l y  o l l l a t o  k e e l ,  o l U a  0 .3  mm- l ° n R i  apeT

a u b a c u t e ;  m a r g in s  an d  a p e x  h y a l i n e .

P a l e . N a rro w ly  e l l i p t i c ;  s l i g h t l y  lo n g e r  th a n  th e

v a lv e ;  0 . ?  «v.i. w ide ( f o l d e d ) ;  d e e p ly  c a n a l i c u l a t e  b e tw een  th e

o m in u te ly  ..o a u e z u lo u e  f l r o  g r e e n  k e e l s ;  h y a l i n e  t i p  n a rro w ly

t r u n c a t e  o r  r w i d f t d .
u o d lo u le s .  M in u te , f l e s h y ,  o u n c e t e ,  0 . y5 n o .  lo n g .

; t l  tp. «_• .x s o r te d  a t  th o  to p  o f  th e  o v a ry ,  p lw ^vee

from  b e lo w  th e  m id d le ;  p u r p l e .

Ovar£.. B ro a d ly  o v a te .

G r a i n .  N a tu re  g r a i n  r a r e l y  s e e n ;  o b lo n g ;  1 .5  lo n «»

0 .6  mm. r i d e .

h e r  d e c o r lp t lone o f  G . t r a n s v a a l e n s l s  d i f f e r  from t h e  

above in  c e r t a i n  m in o r  a s p e c t s .  B u r t t  Davy (1 9 ? D , ?n t h e  

o r ig in a l d e s c r i p t i o n  o f  t h i s  g r a s s ,  n o t e s  t h a t : -

( a )  t h e  s p i k e s  a r e  nude a t  t h e  b a s e ;

( b )  t h e  l e a v e s  a r e  very  a c u te  n o t  pungent;

(„ , t h e  g lu m e ,  e r e  more a o u t .  t h a n  I n  Ce d a n t , Ion.

( h e r . . .  th e w r iter  fo u n d  t h a t  t h e  I n f l o r e e p e n o .  m j  h a v e  1 t o  

3 e p lk e e ,  Burtt Bevy record , only a  d l . t e o h y o u .  I n f l o r e . o o n o .  

a a e h  he m a i n t a i n ,  1 . a  eonetant o h .r a n t e r ,  th a t 1 .  "nox

a t t r i b u t a b l e  to  x e r o p h y t l o  c o n d it io n s" .

eooorllnp, to  F I ,h er  ( W )  and s t e n t  ( 192» ,  t h e  c u lm , 

o f  0 ,  y s n i v a a l e n i u  only 2 to 3 -n o d ed  a n d  t h e  l e a f  a p «

1 . .o n e tim e , m inutely a p l o u l a t e .  S t o n ,  n o t e ,  a le o  t h a t  the



Gyn o d on d ac ty lon  P e r s .  

P h o t o g r a p h e d  % raonthe a f t e r  p la n t in g .

P h o to  m p ' - e i  " m o n th ,  a f t e r  p l a n t i n g .



If l .

l . . T „  be g U b r o . . ,  th a t  th e  r a . h l l l .  1 .  " o t . > = t y  

p r o d u c e d ,  and t h a t  th e  g W  "  a p p a r e n t ly  e t e r l l e .

e x t e r n a l  , - r - ' - r -  - e n d . .  u ^ . m d . U  H u r e d e h .  . P _ ^

(PI , . t e e  4 end 7 ) -

r .  , _ n . . . » l . n . i .  a  O ^ d a o t v l b n ;  ! U - $ = 3 U ! m l l S M a

lafltgnl t u d l  ne e t  h a b l t u  r e r o o a t .
P o r e n n le ;  r e p e n e ,  d e n e e  o a e a p l t o e a ,  e t o l o n l f e r a ,  fit

r h l t o m i e  e u b t e r r e n n e l . ;  o u t o l  t . n u . e ,  . r e o t l ,  5 -  6 = » .  a l t l ;  

f o i l ,  a b  i n i t i o  p l l o a t a  d . l n d ,  a n g u . t a  l l n . a r l a ,  f u e o a  

T l r l d t a  n . e  g l a u o a ;  v a g in a  0 . 4  -  1 . 5  » •  l o n g . ;  ° - 5

.  4 .5  . . .  lo n g a ,  b . . l «  2 —  U t a ,  n , n , l ' o u .  p r . . . l p o l .  5 . - P ”  

e u b tu e q u .  p a p l l l l .  e t  o l l l l a  • » . » ! -  0 .8  l o n g l e ;  U g u l a  

0 .2  ™ .  l o n g a ,  m em branaooa v . l  ad e . r l «  o l l l . t « ,  r e d u o t a ;  

e p lo a e  3 v . l  4 , d l g l t a t . . ,  1 . 5  -  8 - 5  = - •  l o n g . . ;  r a o h l l l a  

p r o l o n g . t a ,  t . n u l e ,  1 . . .  l o n g . ,  .« * P «  ' l o e o u l .  r , d u . t o ;  e p l o u l .  

a t e r l l l a ,  o e a t a ,  2 « « .  l o n g . ;  g lu m a .  e u b a . q u a l . .  e t  . o u t . . ,  

d l „ i a l .  a p l o u l a .  p a r t ,  l o n g . . ,  u n l n . n r . a ;  1— a  t r l n . r v l . ,  n .o  

o a r l n n t a ,  a p l o .  . u b a o u t o ,  2 l o n g . ;  P« l«>  2 l o n g -

y ^ e j ^ t l y e  o h a r a o t e r g . .
H a b l t . D e n s e ly  o . e . p l t o . .  p e r e n n i a l  s e n d in g  o u t  e u r f a o .

r u n n e r ,  .n d  u nderg round  r h l t o m e .  . h l o h  r o o t  . n d  . h o o t  from

t h e  n o d . . ;  r h l t o m e .  p e n e t r a t e  t o  a  d e p t h  o f  15 om.

3 t  fitn«
" ,jnd e rg  ro u n d  . m b -  B ra n c h e d ;  n o d .  g U h r o u a ;  I n t e r n o d e  

g l a b r o u s , h o l l o a ,  1 t o  2 mm. I n  d i a m e t e r ,  0 . 5  t o  2 om. l o n g ,  

exeer tm d*
n r p . t r . t e  a . r l . l  e t a - " o d e  g U b r o u e ;  I n t e r n e d .  

g U b r o u e ,  h o l l o a ,  g r e e n  o r  p u r p l e ,  0 .8  t o  1 . . .  »  d i a m e t e r .

p t o  It om. l o n g ,  e x p o r t e d .
r l  p e a r  l e g  eu lm -  - e o t ;  4  t o  fr-noded; 3  t o  6 om. lo n g
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( , . w w  « * •  * * * - ^  > b r , , u ' 1
M i l o . ,  l o . o r  i n t e r n o d . ,  . h o r t  , .n d  i n . T t r f ,  u p p . r  l o w  „ r  

infl . n g i i t l ,  v e r t e d ,  . u l o n t e ,  v p ,H in - = . t  l n t . m o d .  O.k nm.

In  d ia m e te r .

a h o o t . C i r c u l a r  o r  e l l i p t i c a l  In  t . e .

\ £ i t .  L.«v.« f t l . t l .h o u .,  but not oon.plou m .l» •<>•

f ih ia th . C.U t o  1 . 5  om. lo n g ;  . p U t  th ro u g h o u t I t .  

en g th i . « . t l . . .  g la b r o u .,  u . u . 1 ! ,  h * l W ^ t h  t u b . r o l . - b a . e d  

t a l „  .b o u t  1 m .  l o « ;  b . . n ^  a t  « h . » o a th  . 1 t h  t u b o r o l . -

b . . .d  h a ir , up to 2 mn. long, t l » U  - t r l . t . ;
H g u le .  A f im b r ia t .  m onbran, O .i o « .  ‘ eduoW

t o  a  d i l a t e  r im .
B la d e .  F o ld e d  o r more u s u a l ly  e$#n t>avur«,

f , U * l m  t h .  bud r,nd on drflng; U n o .r  or b u io .u la t .i

• o b tu .e  o r  ro u n d ed ; length ™ rle« 0 .5  to 4 .5  - i

2 . I d .  n e a r  t h e  b a . . ;  2 p r lm a n ,  a * .  5 «  7
. .  _z» 4-v. h: n e r v e s  t i n #  ando .o o n d a r f  n . r v o .  on . 1 t h . r  . I d .  o f  t h e  m i d r i b ;  n . r , . .  f  

. l i g h t l y  p r o m in e n t  on t h .  a b a x l . l  . u r f a o . ;  m a r g in  M a b r l d ;  

k . . l  . l i g h t l y  . o a o r l d ;  d a r t  g r , . n ;  f l a o o l d ;  b o t h  . u r f a o . .

. q u a l l y  h a i r y , . 1 t h  h a i r ,  up t o  0 .8  » » .  lo n g  a n d  t u b a r o l . -  

b a .m l ;  a d a . l a l  . u r f a o .  m ln u M ly  s o a b r l d ,  a b a x l . l  ~ r f a o .

u s u a l l y  s m o o th .

F lo  m l  c h a r a c t e r #  *
3p lV .o .■ D i g i t a t e ,  a r i s i n g  from o n .  I ' t . l ;  u o u a l l y  5 ,

o f t e n  Hi 1 . 5  t o  2 . 5  om. l o n g ;  U g h t  g r t . n ;  o f t e n  . h a i p l ,

r e f l e x e d .
H a o h l . . H ounded, - t r a l g h t ,  . l i g h t l y  . o a b r l d  h . . l ;  

a l n u t . l y  . o a b r l d  m a ^ l n ;  g l a b r t u ,  « o . p t  a t  t h .  b n . ,  . h l o h  1 .  

M i r y  . 1 t h  h a i r ,  up  t o  1 mm. lo n g ;  b e a r i n g  o l o e . l y  I m b r i c a t i n g

. P l h . l . t .  m . . r t . d  i n  i h a l l n .  a "  ™ "

l o . . . t  . p r t o l . t  b o r n ,  n e a r  t h .  b . . .  t o  5 mm. a b o v e  t h .  b . . , ;

a t r l a t e ;  a b o u t  O .h  mm. * l d . |  f l a t t e n e d .

M l k r t .  . O v a l  and u n e q u a l - . I d . d ;  a c u t e ;  2 —  lo n g ;

l i g h t  g r e e n ;  - a o h l U .  p r o d u c t  I n t o  a  b r U t l .  1 mm. lo n g .

................I ' H a h  f l o r e t .



—  3u b «  uax; u p p e r  . t r a x ^ t ,  l . J  -

l 0 . , r  g X ^ o u r r e a .  X m .  lo u g ;  a ^ «  h .X t  t h .  XengXh o f  t h e

*, , i k e i e t ?  . z r t t i i Z A . ' — " '  " * r rO T iy  ° v a t e :  ^
a  nun, Xo„„ 0 .6  ( f o U e h ) ;  5 - n . r v , , ,  . X d . - ~ r v . s  r u n

f r o .  t h e  b u e e  t o  u l t h l n  O.k m .  o f  t h e  »P«%. •’ i a ' n c rT °  

e x o u r r e n t  , . . t  b eX o . t h e  a p e x  f o m X n g  .  - h r i d  P - . e c t t o ^  

i ro m ln e n t  d e r h  g r e e n  .X X V .te  k .e X ,  oXXla 0 .3  nm. Xong. e p u r e e a ,  

o l X i a t e  t o e e M .  t h e  a p e x ;  e p e x  e u b - a o u t e ;  n n ^ X n .  anh  a p e x

h y a l i n e .
p a l , , h a rro w  Jot eXXXpUo; e q u a l l i n g  t h e  i e « « a  

l e n g t h ;  0 . 4  . . .  - X d .  ( f o l d e d ) ;  d e e p ly  o a n a l l o u l a t e  b e tw e e n  

t r ,  *  n - . u t . l y  e o a b e r u lo u e  f l m  g r e e n  k e e l . ;  h y a l i n e  t i p

b r o a d ly  t r u n o n t e .
■ a x l lo u le e . M in u te ,  f l e e h y ,  e u n e a t e ,  0 . 2  mm. l o n g .

>t l a n a o . — t e d  a t the top o f  t h e  o v a n r j  p lu m o e .

from below t h e  m id d le ,  ; u r p l e .
0 t a „ . n .  row ly o , . t e ,  o f t e n  u n d a y e le f -

a  r a i l , , no m a tu r e  g r a i n  d l e o o x e r ^ .  I

t t e r n a l  a  -rjibology ..of .
(r la te e  S’ and S )•

7ege t a t iy i_ q fc sr » °H a >
"  „ ,u i t .  P eren n ia l; long eu r fa o . runner, producing r o o t ,

and ehort upright barren and flow ering .h o o t ,  a t  th e n o d ..;  

no underground rhltOB.ee p resen t.

3 ten..
" "  e . a . w . . , t .  a . r l a l ^ t a .  "O de g l a b r o u e ;  I n t e r n e d ,  

glabroue, hollow , l i g h t  r e e n  to  p in k ,  c . /  t o  1 mm. I n

;  -  .........

l o n g  ( . x e l u d l r  I n f l o r .  . . — I* =U b r m , i
hollow, e n e l o . e d  o r  e h o r t l v  . x e . r t ^ ,  fin e ly  e t r l a t . ,



20.

U1MS1. suua u . ! ;  u p ,.r  g l—  ™  ” * ^

lower g lu m ,  o u re ^ l, 1 -m,. l u n g ;  a b o u t  h m lf  t h e  l e n g t h

,  . .  io n "  o .b  w .  m id . (A b ided .; 3— , .« td e -n e rv ,e  r u n  

r r [»  » ,  b e . ,  to  w ith in  0 .4  mm. o f  t h .  . p .x ,  m ld -n e rro  1 . 

ox o u rren t , . . t  b . l o .  t h .  u p . ,  d o m in g  .  - b r l d  p r o l .o t l o n ;  

tra n in e n t a .rX  g reen  o l l l n t .  4 . . 1 ,  d U n  0 .3  - .  Ion,;; e p u r .o l r  

. U L t .  t o . . * ,  t h .  n p .x ; a p .x  e u b -o o u t.;  « « ra l n .  ana a p .x

l y a l i n e .
P a l , . N arro w  I f  e l l l p t l o ;  e o u a l U n g  t h .  loi'ima 

I w ig th ;  0 .4  mm. w ide  ( f o l d e d ) ;  d . « , U  o a n . l l . u l a t .  b e tw e e n

t h .  *  m in u t e l y  e o . b . n r l o u .  f l »  g r a o n  4 . 0 1 . ;  h y a l i n e  t i p

b r o a d l y  t r u n c a t e .
, M inute, f l « . l » .  ou n ee te , 0 .2  mm. lo n g .

3 t l , . a 0 . . i x . e r t e d  a t  t h e  to p  o f  t h e  o v a o r ;  p l u m o e .

frorn below t h e  m id d le ;  p u r p l e .
9 v a r l . Narrowly ow ate ,  o f t e n  u n d .w e lo p e d .

y r a l h . NO [n a tu re  g r a i n  d l . o o w . r e d .

v t .f . rn u i  i ,o r o h o ic g i _ ° i - '’i m i ' i n n  i t r a t H U  ^ 23$ .

( p l a t e s  If and 3 ) •

ra m e tm tiv e  o h a r n o t e r e .
H g h l t .  P e r e n n i a l ;  l o n g  . u r f a o .  n . n n . r ,  p r o d u o ln g  r o o t .

w  s h o r t  u p r i g h t  b a r r e n  a d  f l o w - r l n g  - h o o t ,  a t  t h .  n o d . . ;

no u n d e r g r o u n d  r h l t o m e s  p r e s e n t .

■Unii.
a e r i a l  e t j g .  Nod. g U b r r i . ;  i n t . r n o d e  

c l a b r o u . ,  h o l lo w ,  l i g h t  i r e e n  t o  p i n k ,  0 . 7  t o  1 mm. i n

« r  Z l ' --------------------------------------------

tons; ( « <  l u d l n  i n f l  « « - • ) »  ^ U b r o u e ;  i n t . r n o d .
M vnf.rted. f i n e l y  s t r i a t e ,



Cynodoi; trH nflvv -i lens lf l  Bui’t t  Drxvy 

P h o to g ra p h e d  3 m onthe  a f t e r  p l a n t i n g .

Oynodon ' a g r n n l a l i  Huroo-ibe Bp. nov. 

P h o to  ra p h o d  3 m onthe a f t e r  p l a n t i n g .
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iipuem ioet In tep n ed e  • • < .m• in  diar

S h o o t .  C i r c u l a r  o r  e l l i p t i c a l  I n  t . s .

e r .

Liifif. .VP8 d l e t l o h o u e ,  b u t  n o t  o o n e p lo u o u e ly  e o .

3h< n t h . AvoruKO l e n g t h  1 .6  ora.; s p l i t  t h r o u ^ o u t  i t s  

l e n g t h ;  epi /  July < 1 ry  w i t h  t u b e r c l e - l m s e d  h s - l r e  1 .5  t o  2 rani. 

l o n g ;  b e a r d e d  a t  t h e  m outh w i t h  ha I r e  2 win. l o n g ;  s t r i a t e ;  

Iceo led .

L l ^ u l e .  D l f t l n o t l y  m em branous; 0 .5  t o  1 nun. l o n g ;

11 H a t e  w i t h  c i l i a  up  t o  0 .5  ram. l o n g ;  se ldom  r e d u c e d  t o  a  

d i l a t e  r i m .

B la d e .  P l a t  o r  f o ld e d  when a t u r e ,  r o l l e d  I n  t h e  

hud  and  on d r y i n g ;  k e e l e d ;  l i n e a r  o r  l a n c e o l a t e ;  a p e x  o b t u s e  

o r  s u b - o b t u s e ;  l e n g t h  v a r i e s  from 1 .2  t o  5 c m . , a v e r a g e  ? .2  01a; 

a b o u t  2 -5  mm. w ide  a t  t h e  be.ee; 2 p r im a ry  n o rv e e  and  7 t o  9 

n e o o n d a ry  n e r v e s  o r  e i t h e r  s i d e  o f  t h e  m i d r i b ;  n e r v e s  f i n e  

b u t  d i s t i n c t  and  o r o m ln e n t  on t h e  a b a x l a l  s u r f a c e ;  m a rg in  

s o a b r l d ;  k e e l  e o a b r l d ; 11 h t  g r e y - g r e e n ;  f l a c c i d ;  b l a d e s  v e r y  

h a i r y  on b o th  a u r i ' . t c e c  bu t h a l  * o r e  num erous  on th e  a b a x l a l  

s u r f a c e ,  h * l r e  up  t o  l . g  am. lo n g  a n d  t u b e r c l e - b a s e d ;  b o t h  

m ir fE O ie  e c a b r i» i .

f l o r a l  c h a r a c t e r s .

Spi k e s , l l g l t a t e ,  a r i s i n g  from  one l e v e l ;  som e tim es  4, 

u s u a l l y  3 , m r e l y  2 ; 2 t o  3 cm. l o n g ;  l l ^ i t  g r e e n ;  o f t e n  

s h a r p l y  r e f l e x e d .

U O h l s .  D* s t l n o t l y  k e e l e d ;  k e e l  s h a r p ,  s t r a i g h t  o r  

f l e x u o u e ,  e o a b r l d ;  m a r g in  e o n b r l d ;  l o n g - h a i r y  a t  t h e  b a s e ,  

o t h e r w i s e  g l a b r o u s ;  b e a r i n g  c l o s e l y  I m b r i c a t i n g  s p l k e l e t e ,  t h e  

l o w e s t  e o l k e l e t  b o rn e  n e a r  t h e  b a s e  t o  2 mm. a b o v e  t h e  b a s e ;  

d e e p ly  an d  b l u n t l y  n o t c h e d  on t h e  m a r g in s  a t  t h e  i n s e r t i o n  o f  

th e  s p l k e l e t e ;  s t r i a t e ;  0 .6  ram. w id e ;  f l a t t e n e d .

Bpi k e l e t . O v a l  an d  u n e q u a l - s i d e d ;  a c u t e ;  2 . 4  ..ra, l o n g ;  

l i g h t  g r e e n ;  r a o h i l l a  p ro d u c e d ,  I n  s a n e  e n i k e l v t e  o n l y ,  i n t o  

a  v e r y  s l e n d e r  b r i s t l e  l e e  1 t h a n  1 mm. lo n g .

U lu ia e s . S u b e q u a l ;  s t r a i g h t  u p p e r  glum e 1 . 4  mm. lo n g ,  

c u r v e '  l o w e r  g lum e 1 .6  mm. lo n g ;  e q u a l  t o  h a l f  th e  l e n g t h  o f



upD & ntoet I n t e r  ode ■ , ^ t o  0 .6  . I n  a lu m 3 t e r .

U h o o t .  C i r c u l a r  o r  e l l i p t i c a l  i n  1;«s.

L e a f .  Leuves d l e t l o h o u e ,  b u t  n o t  o o n s p lo u o u o ly  e o .

Oh ^ t h .  a v e r s e  l e n g t h  1 . 6  caa.; s p l i t  t h r o u ^ i o u t  I t s  

l e n g t h ;  s p a r s e l y  h a i r y  w i t h  tu b e rc le - th a w e d  h a l r e  1 . 5  t o  2 rarn. 

I o n ; ;  b o a rd e d  t  th e  m ou th  w i th  h a l r e  2 mm. lo n g ;  s t r i a t e ;  

k e e l e d .

L I g u lo .  D l e t l n o t l y  m em branous; 0 .5  t o  1 mm. l o n g ;  

o l l i c t e  w i t h  o l l i a  up t o  0 .5  w a. lo n g ;  se ldom  r e d u c e d  t o  a  

o l l i a t e  r im .

B l a d e . F l a t  o r  f o l d  when m a tu re ,  r o l l e d  I n  t h e  

b i 'd  an d  on d r y i n g ;  k e e l e d ;  l i n e a r  o r  l a n c e o l a t e ;  a p e x  o b t u s e  

o r  s u b - o b t u s e ;  l e n g t h  v a r i e s  from 1 .2  t o  5 o ra . , a v e r a g e  3 . 2  ora; 

a b o u t  2 .5  tom. w ide  a t  t h e  b a s e ;  2 p r im a ry  n o rv e e  and  7 t o  9 

s e c o n d a r y  n e r v e s  on e l t h e r  wide o f  t h e  m id r ib ;  n e r v e s  f i n e  

b u t  d i s t i n c t  and p r o m in e n t  on t h e  a b a x l a l  s u r f a c e ;  m a rg in  

s o a b r l d ;  k e e l  s o a t r l d ;  l i g h t  g r  y - g r e s t t j  f l a c c i d ;  b l a d e s  v e ry  

h a i r y  on b o t h  s u r f a c e s  b u t  h a i r s  More nvriwrous on t h e  a b a x l a l  

s u r f a c e ,  h a i r s  up t o  I . 3 mm. lo n g  an d  t u b e r c l e - b a s e d ;  b o t h  

s u r f a o o r  o o a b r l d .

Flora l  c h a r a c t e r ! ) .

B p l k p s . Ul, I t a t e ,  a r i s i n g  from  one l e v e l ;  eom etlm es  4, 

u s u a l l y  3 , r a r e l y  2 ; 2 t o  3 cm. l o n g ;  l i g h t  g r e e n ;  o f t e n  

s h a r p l y  r « f l e x a d .

y iOhlfl. D i s t i n c t l y  k e e l e d ;  k e e l  s h a r p ,  s t r a i g h t  o r  

f l e x u c w e ,  e o a b r l d ;  m a r g in  s o a b r l d ;  l o n g - h a i r y  a t  t h e  b a s e ,  

o t h e r w i s e  g l a b r o u s ;  b o a r i n g  c l o s e l y  I m b r i c a t i n g  s p l k e l e t s ,  th e  

l o w e s t  e p i k e l e t  b o rn e  n e a r  t h e  o a s e  t o  2 am. above  t h e  b a s e ;  

d r s p l y  and  b l u n t l y  n o t c h e d  on t h e  m a rg in s  a t  t h e  I n s e r t i o n  o f  

th e  s p l k e l e t s ;  s t r i a t e ;  0 .6  mm. w id e ;  f l a t t e n e d .

J p l k e l e t . O va l  a n d  u n e q u a l - s i d e d ;  a c u t e ;  2 . 4  nm. l o n g ;  

l i g h t  g i~ ien ; r a c h i l l a  p ro d u c e d ,  I n  wane e p l k o l e t e  o n l y , i n t o  

a  v e r y  s l e n d e r  ^ r i s t l e  l e a n  th a n  1 mm. lo n g .

Glume 1 S u b e q u a l ;  s t r a i g h t  u p p e r  glume 1 . 4  mm. I o n / ,  

o u r v e d  lo w e r  glum e 1 .6  mm. lo n g ;  e q u a l  t o  h a l f  t h e  l e n g t h  o f  the



• p i k e l e t j  1- n e r v e d ;  d i s t i n c t  Rremn e c a b r l d  k e e l ;  a p e x  m ib a o u te .

Lemma. Not w in d ed ;  b r o a d l y  v v a t e ;  2 mm. lo n g ,  O.K 

o n .  wide ( f o l d e d ) ;  3 - n e r v e d ;  a l d e - n e r v e e  tvn  f rom  t h e  b a s e  t o  

, i l t h i n  0 . 6  mm. o f  t h e  a p e x ,  m id - n e r v e  Ifl v e ry  r a r e l y  o x o u r r e n t  

be low  t h e  a p e x ;  prom l e n t  d a r k  g r e e n  a p p r e e e e d l y  d i l a t e  h e e l ,  

o l l l a  up t o  .5  mm. lo n g ;  a p e x  e u b a o u te ;  m a r g ln a  and  a p e x  

h y a l i n e .

P . .In . ro w ly  e l l i p t i c ;  e q u a l l i n g  t h e  lemma I n

l e n g t h ;  O .h  m.. w ide  ( f o l d e d ) ; 2 d a r k  g r e e n  f i r m  e c a b r l d  k e e l s ;  

a p e x  ro u n d e d  o r  o b t u s e .

Lodi_gu lee . V l n u t s ,  o x m ea te ,  f l e s h y ,  mm - lo n g  

a t l g n i a e . t ix e e r t e d  a t  t h e  topj o f  t h e  o v a ry ;  p lu m o se  

from b e lo w  th e  m id d l e ;  p u r p l e .

O v a r y . B r o a d ly  o v a t e .

G r a i n .  No m a tu r e  g - n  d i s c o v e r e d .

The o r i g i n a l  d e s c r i p t i o n  o f  C . B m  t l o y l  ( s e e  S t e n t ,  1927a) 

d i f f e r s  from  th e  above  on f o u r  m in o r  p o l n t o .  S t e n t  n o t e d  t h a t i -

( a )  t h e  f l o w e r i n g  cu lm s w ere  1 t o  p - n o d o d .

(b )  t h e  l e a f  s h e a t h  warn dom ettm ee  g l a b r o u s .

( 0 ) t h e  l e a f  b l a d e s  w ere  "0 .5  -  2 cm. l o n g  and a b o u t

1 ,5  ram. w ide  a t  t h e  b a s e " .

(d )  t h e  g lum es  had a sm ooth  k e e l .

N e i t h e r  S t e n t  (l<>?ft n o r  F i s h e r  (1 9 ‘W) make any  d e f i n i t e  

m n t l o n  o f  t h e  f a c t  tha% B r a d l myl hae  no u n d e rg ro u n d  

r h l f c . e s .  S t e n t  (1 9 2 7 b ) ,  now ever, doe- r e f e r  t o  C W H ra d le y l  

a s  a " s u r f a c e  g r a s s " , and Hews (1929)  o b e e r  is  t h . i t  I t  " d o es  

n o t  w i t h s t a n d  d ro u p ^ it  w e l l ,  b e in g  a  s u r f a c e  r o o t e r " .

■ r , :

___ _____



j i s a i m i o N  •

Ah p r e v i o u s l y  s t a t e d  on page  7» th e  Gy nod on m a t e r i a l  

uiied f o r  t h i s  s tu d y  e a l l o w e d  t o  grow r a n k .  T h i s  f a o t  

s h o u ld  be b o rn e  In mind when th e  m o r p h o l o g i c a l  c h a r a c t e r s  

a r e  s t u d i e d ,  and p a r t i c u l a r l y  when t h e  key on page  '46 l e  

u s e d  f o r  c l a s s i f y i n g  g r a s s e s  <#hioh h a v e  been  r o l l e d ,  mown, 

o r  s u b j e c t e d  to  c o n s i d e r a b l e  w ea r  an d  t e a r .

A f t e r  a  c r i t i c a l  an d  d e t a i l e d  e x a m in a t io n  o f  t h e  e x t e r n a l  

to rp h o lo g y  o f  t h e  Cynodon s p e c i e s  s t u d i e d ,  t h e  w r i t e r  c o n c lu d e d  

t h a t  t h e s e  s p e c i e s  do  n o t  d i f f e r  g r e a t l y ,  and  t h a t  t h e  o n ly  

r e l i a b l e  a n d  c o n s t a n t  c h a r a c t e r s  a r e  t h r  v e r n a t i o n  o f  th e  

l e a v e r ,  t h e  p r e s e n c e  o r  a b s e n c e  o f  rh l* c m e s ,  t h e  n a t u r e  o f  th e  

o ro d u cw l m a h l l l a ,  th» num ber o f  p r im a r y  n e r v e s , a n d  th e  

l e n g t h  o f  t h e  g lum es  I n  r e l a t i o n  t o  t h a t  o f  t h e  s p l k e l e t .  I n  

a d d i t i o n ,  t h e  l e n g t h  and w id th  o f  t h e  l e a f  an d  t h e  h a i r i n e s s  

o f  t h e  l e a f  h r -  c h a r a c t e r s  w hich  a r e  u s e f u l  d l a g n o s t i c a l l y  

when th e y  e r e  c o n s i d e r e d  r  I n d i v i d u a l l y  b u t  I n  c o n j u n c t i o n  

w i t h  o t h e r  o h / i r a c t e r e .  OooBsens ( 193®) m a i n t a i n s  t h a t  muoh 

s t r e s s  s h o u l d  n o t  be l a i d  on l e n g t h  and  w i d t h  w h ic h  a r e  

v a r i a b l e  c h a r a c t e r s ,  and  L e w to n -B m ln  (1904) n o t e s  t h a t  t h e  

J u i l r l i io s u  o f  g r a s s  l e a v e s  v a r i e s  c o n s i d e r a b l y  an d  c a n  r a r e l y  

bo r o l l e d  on as  d i s t i n c t i v e .

The w r i t e r ' s  d e s c r i p t i o n s  o f  C .  d a o t y l o n , 0 .  t r a n s v a a l e n a j *  

and G. Hr  id l ey !  d i f f e r  1 o o r t a l n  r e s p e c t s  irom  t h o s e  o f  o t h e r  

w r i t e r s .  The d e s c r i p t i o n s ,  how ever ,  do  n o t  d i f f e r  I n  e s s e n t i a l  

c h a r a c t e r s ,  b u t  c h i e f l y  a s  r e g a r d s  s i z e ,  num ber o f  s p i k e s ,  and 

number o f  nodes  I n  t h e  f l o w e r i n g  c u lm .  T hese  w r i t e r s  do n o t  

g i v e  t h e  h a b i t a t  o f  t h e  m a t e r i a l  th e y  d e s c r i b e ,  and i t  l e  

p o s s i b l e  t h a t  I n  c e r t a i n  o a s e s  t h e  m a t e r i a l  had  b e e n  t a k e n  

from l - w n s  o r  f rntn- t u r f  u s e d  f o r  s n o r t i n g  p u r p o s e s ,  i n  w hich  

c a s e  t h e  s i t e  a n ’ h a b i t  o f  th e  / r a s e  would b e  g r e a t l y  m o d i f i e d .

I n  the w r i t e r ' s  (minion G. B^lJ^ayl Ip  a  d is t in c t  species  

which d if f e r s  f r n n  the other Cynodon species studied i n  the 

follow ing r- apeete?-



Oy-todon I r a d l e y j .  S t e n t  

P h o to  rr» >hed % o n th e  a f t e r  ' i l n n t t n ^ •



( i )  no u ' d e n  rou n d  rh l to m e a  a r e  p r e s e n t .

(b )  t h e  l e a v e s  a r e  r o l l e d  I n  t h e  b u d .

(o )  t h e  l e a v e s  a r e  v e ry  h a ' r y  on b o t h  s u r f a c e s ,  w i t h  h a l r e

up t o  1 . 5  mm. l o n g .  (The h a i r i n e s s  o f  t h e  l e a v e s  

a p u e a r s  t o  be a c o n s t a n t  c h a r a c t e r  I n  t h i s  s p e c i e s  .)

(d )  t h e  l l g u l e  l e  u s u a l l y  d i s t i n c t l y  m embranous an d  up

t o  1 m r . l o n g .

( e )  t h e  r s c h ) l l o  a h e n  p ro d u c e d  I s  a  s h o r t  b r i s t l e  l e s s  t h a n  

1 mm. lo n g ,  w h ic h  n e v e r  b e a r s  a  r e d u c e d  f l o r e t .

1* t r a n s v a a l e n s l s  d i f f e r s  from t h e  o t h e r  Oynodon s p e c i e s  

s t u d i e d  i n  t h a t  t h e r e  a i e  o n ly  3 p r im a ry  n e r v e s  I n  t h e  l e a f  

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

l o s e  th a n  l . g  mm. w id e ,  1 t o  3 ( u s u a l l y  2) s p i k e s ,  g lum es  £ 

t o  1 /3  t h e  l e n g t h  o f  t h e  c p l k e l e t ,  and  a  p r o d u c e d  m o h l l l a  

w hich  n e v e r  b e a r s  a  r e d u c e d  f l o r e t .

C . d a o t y l a n  l e  d i s t i n c t i v e  I n  t h a t  t h e  g lu m es  may b e  

i l m o s t  a s  lo n g  a s  t h e  e . i l k e l e t .  " h i s  g r a s s  I s  v ig o r o u s  an d  

lias a  more r o b u s t  h a b i t  th a n  any  o f  t h e  o t h e r  fo rm s ;  t h e  s p i k e s  

-lay b e  ae  many a s  6 and 1«5 t o  u . 3 001 • l^ ^ S i  t h e  l e a v e s  a r M 

3 t o  4 mm. w ide  and '! t o  16 cm. lo n g ,  and t h e  f l o w e r i n g  cu lm s 

lay grow t o  a  h e l  h t  o f  4c cm. A c o m p a r is o n  o f  t h e  d e s c r i p t i o n s  

o f  0 .  d a c t y I o n  g i v e n  by v a r i o u s  w o rk e rs  In  9 .  A f r i c a ,  A m e ric a ,  

and I n  o t h e r  c o u n t r i e s ,  shows t h a t  t h i s  g r a s s  l e  e x t r e m e ly  

v a r i a b l e .  > t e n t  ( 1927*) d e s c r i b e s  I t ;  C . d a p t y I o n  I s  a  

s p e c i e s  " f a i r l y  c o n s t a n t  In  I t s  e s s e n t i a l  c h a r a c t e r s ,  b u t  

v a r y in g  In  h e i g h t ,  t e x t u r e ,  b r e a d t h  o f  l e a f  e t c . ,  t o o o rd ln g  

t o  th .  l o c a l i t y  and c o n d i t i o n s  u n d e r  w hich  I t  I s  g ro w n ."

A c a r e f u l  s t u d y  o f  t h e  e x t e r n a l  m orphology  o f  C ._ d a o t y l o n  

var. d e n s g# ( " H a l l ' s  S e l e c t i o n " )  shows t h a t  t h i s  g r a s o  I s  

c l o s e l y  s i m i l a r  t o  0 .  d a o tylOB In  a l l  o s e n t l a l  f e a t u r e s .  S i n c e  

t h e s e  two g r a s s e s  d i f f e r  on ly  In  s i r e  and h a b i t ,  it, would 

i p p n a r  t h a t  " H a l l ' s  I e l e c t i o n "  I f  m e r e ly  a  p r o s t r a t e ,  " lo w -

growing v a r i e t y  o f  C . d a o t y l o n .

o lm f e ly  r e s e m b le s  b o t h  0^  d j t c t j l o n  and



Gjl tr-<n^vH Rlo .nfl8 m  e x t e r n a l  m o rp h o lo g y ,  a n d  a p p e a r s  t o  be 

i n t e r n e d l a t e  b n tw e e n  t h e s e  two s p e c i e s .  I n  g e n e r a l  

a o p e a r a n c e  1 . m e n n l e l l  I s  v e ry  s i m i l a r  t o  C .  t r a n s v n a l e ng l *  

th e  two g r a s s e s  a r e  b o t h  f i n e  law n g r a s s e s ,  w i t h  t h e  same 

g ro w th  f o r a ,  and f a i r l y  s h o r t  n a r ro w  l e a v e s  s p a r s e l y  h a i r y  

m  b o th  s u r f a c e s .  However, a s  r e g a r d s  t h e  num ber o f  p r im a r y  

n e rv e s  i n  th e  l e a f  b l a d e ,  and t h e  p r e s e n c e  o f  a  r e d u c e d  

f l o r e t  b o r n e  on t h e  p ro d u c e d  r a e h l l l a ,  a g e n n l s l & i s

c l o n e i y  r e l a t e d  t o  0 « d a ot y l o n .

A d i a g n o s t i c  key t o  t h e  s p e c i e s  s t u d i e d ,  w h ich  I s  b a s e d  

on c h a r a c t e r s  o f  e x t e r n a l  n o r o h o io g y  I n  C o n j u n c t i o n  w i th  

a n a t o m i c a l  c h a r a c t e r s ,  I s  g i v e n  on page  ^  .



LEAF ANATOMY

tfSTHODS.
— -■

P r e v i o u s  w o rk e rs  h a v e  found  t h a t  g r a s s  l e a f  anatom y 

v a r i e s  o o n a l d e r a b l y  a c c o r d i n g  t o  t h e  a g e  and  p o s i t i o n  o f  t h e  

l e a v e s  s e l e c t e d ,  and a c c o r d in g  t o  t h e  r e g i o n  o f  t h e  l e a f  

s t u d i e d .  tu ir  T u r n e r  (1933) m a i n t a i n  t h a t  " f o r  t h e  p u r p o s e s  

o f  i d e n t i f i c a t i o n  t h e  v e g e t a t i v e  lo w e r  l o a v e s  s h o u ld  be u s e d ,  

n e v e r  t h o s e  from th e  f lo w e r i n g  c u lm ."  T h r o u g h o u t  t h i s  s t u d y  

o f  Cynobon l e a f  ana tom y , l e a f  s e c t i o n s  w ere  c u t  from th o  

u p p e r  p o r t i o n  o f  t h e  b a s a l  t h i r d  o f  m a tu re  v e g e t a t i v e  l o a v e s .

C a c t i o n s  o f  t h e  s h o o t  w ere  o u t  from a  r e g i o n  w h ere  t h e  young  

l e a v e s  w ere  s u r r o u n d e d  a t  l e e s t  two l e a f  s h e a t h s *

P e rm a n e n t  p r e p a r  o f  m l i .o tc m e d  s e c t i o n s  were nr.de
,

a c c o r d i n g  t o  t h e  method » :wtaenO .u  by  J o h a n s e n  ( l ^ t O ) .

'h e  f o l l o w i n g  s c h e d u l e  * e d : -

1) F i x a t i o n  i n  In  -  a c e t o  -  a l c o h o l  ,
TToTi-Tnsen, p w '  w •    24 h r ^ ‘

B f l
(:>) D e h y d ra t i o n  ( J o h a n s a n ,  p .  130)

( a )  50^ , b u t y l  a l c o h o l  m ix t u r e  .......................  H h r s . j

(b )  JVf ' M # 1     o v e r n i g h t

( o |  R  " M     1 h r *

(4) 9 5 ! " " " *   1 h r-
( e )  l o o f " " " " • • • • ! .............  1 h r -

( f ) l o o  p u re T K u ty l  n k o o h o l  
(2  c h a n g e s )   1 h r .  e a c h

( g )  100^ p n r e ^ i t y l  a l c o h o l  ........................  o v e r n i g h t

( 3 )  I n f i l t r a t i o n  ( J o h a n s e n ,  p .  131-13%)

“ • e f  ^ r * " l n . . .  * * r . M

,b ’ . . . . .

(o) P.rowa*.......................................... .......................

(d )  P r a f f  i n  wax .........................  o v e r n i g h t .

Thn i f t t e r i a l  was embedded i n  p a r a f f i n  wax 0  -P .  52* “  5%°f) - ) i



27.
-neotlonfi w nre o u t  a t  1 0  r a lo ro n s  an d  th e n  d o u b l e - s t a i n e d  w i t h

3 a f r e n i n  a r  f a f l t  g r e e n  an f o l l o w e : -

(■> x y l o l  ....................................................................................  1 ' r '
(b )  x y l o l  -  a b s o l u t e  a l c o h o l  m ix t u r e

( e  u a l  p a r t e )   .........................................................   5 ra*ne ‘

(0) 9 5  a l c o h o l ......................................................................... 5 m in e .

(d )  7 0 - a l c o h o l  ........................................................................  5 m in e .

(e )  a a f r a n l n  ( a l e o h o l l o  s o l u t i o n  u r a p a r e d  
a c c o r d i n g  t o  Jo b  in se n ,  p • 62)   .........................   2 /  h r e .

( f )  d i f f e r e n t i a t i o n  u n d e r  th e  m lo ro eo o p o  
i n  9 5  a l c o h o l .

(g )  f a s t  g r e e n  ( 2  e o l n .  I n  o l o v e  o i l )  .............  1  o i n .

(h )  d i f f e r e n t i a t i o n  u n d e r  t h e  m ic ro s c o p e  
i n  a  m ix t u r e  o f  £ 0  p a r t e  c l o v e  o i l ,
2 5  p a r t e  x y l o l  and 2 5  p a r t e
a b s o l u t e  a l c o h o l  .........................................................

( 1 ) x y l o l  ( c h a n g e s ) .........................................................  5  m in e ,  e a o h

( J ) m ount I n  x y l o l  - b a ls a m .

Jand s e c t i o n s  %ere made from f r e s h  g r e e n  m a t e r i a l ,  o r  

from a t e r l a l  w hich  had b e , n  o t - ' r e d  I n  ^  a l c o h o l .  S e c t i o n s  

o u t  from f r e s h  m a t e r i a l  w ere  I m m e d ia te ly  f i x e d  I n  5 0 ' a l c o h o l  

f o r  a b o u t  1 5  m in e .  D o u b l e - s t a i n e d  p r e p a r a t i o n s  w ere  made

i s  f  l lo w e  i -

( a )  fiau de J a v e l l e  ( p r e p a r e d  a c c o r d i n g  t o
C a v e r s ,  1 9 2 %, p .  40?, (b )  ) .............................. 1 0  t o  1 5  rains

(b )  A c e t i c  w a t e r  ( 0 . 1  ) ...............................................  5 ' " I n s .

( c )  I o d i n e  g r e e n  ( 1  aq u eo u s  e o l n . )  . . . .  • • 1 (’ c o o s .

(d )  D i f f e r e n t i a t i o n  In  9 0  a l c o h o l  u n d e r  
t h e  m ic r o s c o p e .

(« )  D i s t i l l e d  v o t e r   2 m in e .

( f )  C a rm in e  -  alum ( p r e p a r e d  a c c o r d i n g  t o
.1 op and  > a u t l e ,  192 , P* 9*0    1 0  m in e .

(g )  D i s t i l l e d  w a t e r  . • • • ................................................  r’ m*n 8 •

(h )  D i f f e r e n t i a t i o n  In  7 0  a l c o h o l  u u d r r  
t h e  m ic r o s c o p e .

( 1 ) 9 5 / a l c o h o l   1  m ln .

( J )  A l n o l u t e  >lo o h o '   ........ ............................................

(k )  x y l o l  ( > c h a n g e* )  ....................................................  5 m in e ,  e a c h

( 1 ) 1 m n t  In x y l o l  -  b a l s a m .



28.
T h ia  • t a i n l . v  p ro o eA u re  c o u ld  be u e e d  o n ly  f o r  han d  R e c t i o n e .

I t  ve v e r | |  F I t l s f a c t o r y  r e o u l t r  w i t h  Oynodon m a t e r i a l ;  

th e  l o d l n e - g # e n  p ro v e d  t o  be m ore  e p o o l f i o  f o r  l i g n l n  t h a n  

d i d  - a f r a n i n ,  and t h e  a l l l c l f i e d  c e l l o  showed v e ry  c l e a r l y  

i n  t h e  f i n a l  p r e p a r a t i o n s  owing t o  t h e i r  r e f r ,  t lw e  In d e x -

R a p id  p e rm a n e n t  m oun ts  w ere  made by pla<|W*2 f r ' - s h l y  J t  

h an d  m e n t io n s  I n  2 0 ? g l y c e r i n e  f o r  5 m in e . ,  a n d  t h e n  m o u n t in g  

th e  m o tio n s  i n  g l y c e r i n e  J e l l y  c o n t a i n i n g  o a f r a n i n .  A f t e r  

h o u r s  t h e  d i g n i f i e d  t i s s u e  was s t a i n e d  r e d .

I A d a x l a l  and  a b a x l a l  s t r i p e  o f  t h e  e p id e r m i s  w ere  a l s o  

t a k e n  from  t h e  b a s a l  t h i r d  o f  m a tu re  v e g e t a t i v e  l e a v e s .

V a r io u s  m e th o d s  w hich  m ig h t  f a c i l i t a t e  t h e  s t r i p p i n g  o f  t h e  

e p i d e r m i s  w ere  t r i e d ,  b u t  th e  o n ly  m ethod  w h ic h  p ro v e d  

s u c c e s s f u l  * s a  e d i f i c a t i o n  o f  S c h u l z e ' s  m a c e r a t i o n  p r o c e s s .  

Leaven w ere  p l a c e d  In  a  t e s t  t u b e  c o n t a i n i n g  volum es 

o f f i c i a l  n i t r i c  a c id  d i l u t e d  w i t h  1 volume o f  w a t e r .  To t h i s  

,t e r e  a d d ed  a few c r y s t a l s  o f  p o t a s s iu m  c h l o r a t e  and  th e  

% t  t u b e  was w arned  g e n t l y  u n t i l  a  g a s  e v o lv e d ,  when t h e  

m t e r l a l  was im m e d ia te ly  t r a n s f e r r e d  t o  a  b e a k e r  o f  w a t e r .  

\ f t e r  t h i s  t r e a t m e n t  t h e  e p id e r m is  was r e a d i l y  rem oved from 

t h e  l e a f .  U p ld e rm a l  s t r i p s  w ere s t a i n e d  w i th  i o d i n e - g r e e n .

The f o l l o w i n g  m lc r o o h e m lc a l  t e s t s  were a p p l i e d  t o  han d  

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

o r d e r  t o  r e v e a l  t h e  n a t u r e  o f  t h e  c e l l  w a l l s  and  c e l l  c o n t e n t s

( a )  T e s t  f o r  c e l l u l o s e .  A f t e r  t r e a t m e n t  w i t h  i o d i n e  

ond s u l p h u r i c  a c i d  (L ee ,  1937, P- o e l l u l o s e  w a l l s  

t u r n e d  b r i g h t  b l u e ,  l i g n l f i e d  and  s u b e r l e e d  w a l l s ,  b row n.

(b )  y e t  f o r  l i g n l n . h l g n i f i e d  w a l l s  w ere  s t a i n e d  r e d -  

p u r p l e  when p l a c e d  i n  a  U  s o l u t i o n  o f  p h l o r o g l u o l n  f o r  2 

l a ln u te s  a n d  t h e n  m ounted in  c o n c e n t r a t e d  h y d r o c h l o r i c  s o l d .

( e )  t iZ U S 1- B u b e r i s e d  e p id e r m a l  c o l l s  t u r n e d

r e d d i s h  when l a c e d  i n  a  s a t u r a t e d  s o l u t i o n  o f  ' udan  I I I  i n  

a b s o l u t e  a l c o h o l  a  c o r d i n g  t o  t h e  m ethod  d e s c r i b e d  by DOp and

O a u t l4  (1 9 2 8 )  p* 117 •



(d )  T e s t  f o r  a l H o a .  P i e c e s  o f  t h e  l e a v e s  were b o i l e d  

I n  w a t e r  f o r  a one t i m e  and  t h e n  p l a c e d  I n  a  c o n c e n tra te d  

s o l u t i o n  o f  c a r b o l i c  a c i d  f o r  2 t o  3 d a y s .  A l l  s i l l o l f i e d  

s t r u c t u r e s  v l r • e l l l o l f l e d  c e l l s ,  t u b e r c l e - b a s e d  h a i r s ,  and  

a s p e r i t i e s ,  w ere ,  owing t o  t h e i r  r e f r a c t i v e  pow er, r e v e a l e d  

w i t h  g r e a t  p r e c i s i o n  a f t e r  t h i s  t r e a t m e n t  .

flSN^RAL U iSCRlPTION OF CYNCOON L.^AF ANATCMX .

F i s h e r  ( I 9U0 ) ,  I n  h e r  work on t h e  C h l o r l d e a s ,  I n c l u d e s  a  

g e n e r a l  d e s c r i p t i o n  o f  t h e  l e a f  ana tom y o f  t h i s  g ’'Oup. The 

f o l l o w i n g  g e n e r a l  o u t l i n e  o f  t h e  ana tom y o f  Cynodon l e a v e s  

nay t h e r e f o r e  a p p e a r  r e d u n d a n t ,  b u t  I t  I s  I n c l u d e d  I n  t h i s  

l a p e r  f o r  t h e  s a k e  o f  c o n v e n ie n c e  and I n  o r d e r  t h a t  no s i g n i f i c a n t  

j o i n t  s h o u ld  s u f f e r  from l a c k  o f  e x p l a n a t i o n .  T h i s  o u t l i n e  I s  

l a r g e l y  b a s e d  on f i s h e r ’ s d e s c r i p t i o n  and  t h e  a n a t o m i c a l  t e rm s  

ih e  u s e s  h a v e  been a d o p te d  In  o r d e r  t o  a v o id  c o n f u s i o n .

As s e e n  I n  t r a n s v e r s e  s e c t i o n ,  Cynodon l e a v e s  a r e  t h i n  

ind o o fso n p  h d i s t i n c t  m i d r i b  w i t h  a  p r o m in e n t  a b a x l a l  k e  1 .

The l e a f  s u r f a c e  lay be f l a t ,  u n d u l a t e d ,  0 r i d g e d ,  t h e  

m arg in  a c u t e ,  o b t u s e ,  o r  r o u n d e d . 

e p id e rm is

The e p id e r m i s  I s  com plex  and h i g h l y  d i f f e r e n t i a t e d .  I t  

l e  com posed o f  c e l l s  a r r a y e d  i n  r e g u l a r  rows e x t e n d i n g  

l e n g t h w i s e  o f  t h e  l e a f .  Two d i s t i n c t ,  a l t e r n a t i n g  l o n g i t u d i n a l  

bands o f  c e l l s  a r e  v i s i b l e  -  t h e  one band l y i n g  I n  t h e  r e g i o n  

o p p o s i t e  t h e  n e r v e s ,  t h e  o t h e r  I n  t h e  r e g i o n  be tw een  t h e  

n e r v e s .  I n  t h e  a b a x l a l  e u ld e r m le ,  t h e  r e g i o n  b e tw e en  t h e  

v a s c u l a r  s t r a n d s  c o n s i s t s  o f  lo n g  r i p p l e - w a l l e d  c e l l s  

i n t e r r u p t e d  a t  I n t e r v a l s  by 1 o r  2 s h o r t  o e l l s  o r  by s to m a ta ;  

t h i s  same r e g i o n  In  t h e  a d a x l a l  e p id e r m is  cone l e t s  o f  m o to r  

o e l l s  f l a n k e d  on e i t h e r  s i d e  by a  row o f  r i p p l e - w a l l e d  c o l l s  

i n t e r r u  t e d  by s t o  , t a .  The r e g i o n  o p p o s i t e  t h e  v a s c u l a r
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bundlofc i n  b o t h  e p l d f l r t l a o e  o o n s l e t a  o f  1 o r  m ore fllo<- o f  

a h o r t  o e l l e  a l t e r n a t i n g  w i th  f i l o s  o f  r i p p l e - w a l l e d  o e l l f l .

I n  t r a n s v e r s e  s e c t i o n ,  e p id e r m a l  c e l l o  a r e  o q u a re  o r  

r e c t a n g u l a r  and o l o e e l y  s i m i l a r  i n  a p p e a r a n c e .  The w a l lo  o f  

t h e  c e l l o  -  p a r t i c u l a r l y  t h e  o u t e r  w a l l  -  may be  c o n s i d e r a b l y  

t h i c k e n e d .  T h i s  w a l l  l e  u s u a l l y  a r o h o d  o u tw a rd s  M.4 1" 

c o v e re d  by a  t h i n  c u t i c l e ;  t h e  a r c h i n g  o f  t h e  o u t e r  w a l l  may 

be e x a g g e r a t e d  t o  form a  p a p i l l a . The p a p i l l a e  o f  c e l l o  

s u r r o u n d ln j  a  etoeu*. a r c h  o v e r  t h e  s tom a s o  t h a t  i t  I s  o f t e n  

o b s c u re d  I n  s u r f a c e  v ie w .  O p p o s i t e  t h e  v a s c u l a r  s t r a n d s ,  

th e  e p i d e r m a l  c e l l s  a r e  s m a l l e r  a i d  have  t h i c k e r  w a l l s  t h a n  

t h e  r e m a in i n g  c e l l s ,  t h u s  c l o s e l y  r e s e m b l i n g  t h e  eo levenohym a

c e l l s  w h ic h  they  a d j o i n .

hh ie rg lng  from t h e  e p id e r m is  a r e  t h r e e  t y p e s  o f  h a i r s  -  

lo n g  t u b e r c l e - b a s e d  h a i r s ,  s h o r t e r  b u l b o u s - b a s e d  h a i r s  o r  

a s p e r i t i e s ,  and  s m a l l  c lu b - s h a p e d  h a i r s .  A l l  t h  e m e rg en c e s  

lay be  fou n d  on e i t h e r  s u r f a c e  o f  t h e  l e a f .

a l p p l e - w f t l l ed c e l l s .  T hese  e le m e n ts  form t h e  g r e a t e r  p a r t  

o f  t h e  e p id e r m a l  t i s s u e .  I n  s u r f a c e  v iew , t h e  c e l l s  a r e  

r e c t a n g u l a r  and g r e a t l y  e l o n g a t e d ,  t h e  l o n g  a x i s  o f  e a c h  c e l l  

b e in g  p a r a l l e l  t o  t h e  lo n g  a x i s  o f  th e  l o a f .  The c o l l s  a r e  

o f t e n  c o n s p ic u o u s ly  p a p i l l o s e  and  h a v e  s t r o n g l y  u n d u l a t e d  

l a t e r a l  w a l l s .  R ip p le - w a l l e d  c e l l s  a r e  l o n g e r  t h a n  o t h e r  

e p id e r m a l  c e l l s  and a t t a i n  t h e i r  g r e a t e s t  l e n g t h  i n  t h e  r e g i o n

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

S h o r t  c e l l s . I n  a  s i n g l e  f i l e  o f  s h o r t  e le m e n t s  found  

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

s i l l c l f i e d  c e l l s .

A . s i l l c l f i e d  c e l l  a p p e a r s  c o l o u r l e s s  and d e v o id  o f  

c o n t e n t s ,  i s  a lm o s t  c i r c u l a r  I n  s u r f a c e  v iew , a n d ,  i n  t r a n s v e r s e  

s e c t i o n ,  h a s  a  co n c av e  o u t e r  w a l l .  The w r i t e r ' s  o b s e r v a t i o n  

t h a t  t h e  s i l l c l f i e d  c e l l  i s  o o m p le t . ' ly  f i l l e d  by a  b loov  o f  

s i l i c a  w hich  c o n t a i n s  g r a n u l a r  i n c l u s i o n s  l e  c o n f i rm e d  by



F lB h u r  ( 191*0 ) wac u n a b le  t o  d e t e r m i n e  w h e t h e r  t h a  o e l l e  

w i t h  oonoave  o u t e r  w a l l s  v U l b l e  I n  a  t r a n s v e r s e  s e c t i o n  w e re  

e l l l o l f l e d  o r  s u b e r i c e d  c e l l s .  The w r i t e r  found t U , t  s e c t i o n s  

t | u * t e d  w i t h  c a r b o l i c  a c i d  showed V i l t e  c l e a r l y  t i n  t  t h e s e

w ere  s l l i o l f l e d  c e l l s *

K s u b e r l s e d  c e l l  I s  t h l n - w a l l e d  w i th  d e n s e  c o n t e n t s  an d  

; lv e r ,  a  p o s i t i v e  t  s t  f o r  s u b e r i n .  I n  a  t r a n s v e r s e  s e c t i o n ,  

th e  o u t e r  w a l l  i s  c o n s p i c u o u s l y  a r c h e d ,  w h i l e  I n  s u r f a c e  v iew , 

t h e  c e l l  i s  r e c t a n g u l a r  and s l i g h t l y  l o n g e r  t h a n  b r o a d ,  w i t h

u n d u l a t e d  l a t e r a l  w a l l s .

d o p l e - w a l l e d  c e l l s  a r e  o f t e n  I n t e r r u p t e d  by 1 o r  2 s h o r t  

0 , : H b .  I f  I  o n ly  i s  p r e s e n t ,  t h e  c e l l  I s  s u b e r l s e d ,  b u t  I f  

2 a r e  p r e s e n t ,  t h e  one n e a r e s t  t h e  l e a f  b a s e  I s  s u b e r l s e d ,  

t h e  o t h e r  s l l i o l f l e d .  S l l i o l f l e d  c e l l s  may be m o d i f i e d  t o  

form  b u l b o u s - b a s e d  h a i r s ,  w h i l e  c lu b - s h a p e d  h a i r s  so m e tim es  

r e p l a c e  s u b e r l s e d  c e l l s .

M o to r  c o l l s .  T h e s e  c e l l s  f o r a  g ro u p s  o f  3 t o  7 or w h ich  

th e  c e n t r a l  c e l l  I s  c o n s p ic u o u s ly  t h e  l a r g e s t ,  t h e  l a t e r a l  

c e l l s  d e c r e a s i n g  i n  s i t e  to w a rd s  t h e  s i d e .  The c e n t r a l  c e l l  

i s  p e a r - s h a p e d ,  w i t h  t h e  b r o a d  end I n  c o n t a c t  w i t h  t h e  

m e s o p h y l l ,  and  I t  o c c u p ie s  a t  l e a s t  h a l f  t h e  l e a f  t h i c k n e s s .

I n  s u r f a c e  v iew , t h e  m o to r  c e l l s  a r e  more o r  l e s s  r e c t a n g u l a r ,  

w i th  no u n d u l a t i o n s  o f  t h e  w a l l s .  They may be  p a p i l l o s e  

and a r e  u s u a l l y  t h l n - w a l l e d ,  a l t h o u g h  t h e  o u t e r  t a n g e n t i a l  

w a l l  i s  o f t e n  s l i g h t l y  t h i c k e n e d .  An u n t i r e  g ro u p  may be 

m o d i f ie d  t o  f o r a  t h e  - c u s h i o n -  o f  a  t u b e r c l e - b a s e d  h e i r .

j t w w a t a . The s to m a ta  a r e  o f  t h e  t y p i c a l  g r a s s  ty p e  an d  

i i »  v e r y  u n i  f o r a  I n  s t r u c t u r e .  F o u r  c e l l s  c o n t r i b u t e  t o  t h e  

f u n c t i o n  o f  t h e  s tom a -  2 g u a rd  c e l l s ,  and a d j a c e n t  t o  t h e s e ,

?  a c c e s s o r y  c e l l s .  I n  s u r f a c e  v iew , t h e  g u a rd  c a l l s  a r e  

d u m b - b e l l - s h a p e d  an d  t h e  a c c e s s o r y  c e l l s  t r i a n g u l a r .  A 1 ' r g e  

i n t e r c e l l u l a r  s p a c e  s u b te n d s  t h e  s tom a  and p r o j e c t s  i n t o

t h e  m n s o p h y l l .
I n  b o t h  t h e  a b a t f . a l  and t h e  a d a x l a l  e o l d e m l e ,  ? l o n g i t u d i n a l



3 2 .

r o  B n f  s to m a ta  a r e  found  bo tw een  a d j s o e n t  v a s c u l a r  s t m i . d s .

anerren oe s

fu b s r o l e - b a a ed h a i r s .  T hese m acroscop ic  h a ir s  are  v ery

c h a r a c t e r i s t i c  o f  a l l  Cynodon s p e c i e s .  The h a ir  I s  u n i c e l l u l a r ,  

l o n g - t a p e r i n g ,  an d  s l l i o l f i e d ,  and : s  surrounded a t  I t s  b a se  

by s l i g h t l y  t h i c k e n e d  c e l l s  w hich a r e  d e e p e r  th an  broad and  

p r o j e c t  a b o v e  t h e  g e n e r a l  t i s s u e  o f  th e  e p id e r m is . The h a i r s ,  

when p r e s e n t ,  a r c  r e s t r i c t e d  t o  the r e g io n  ly in g  betw een th e  

v a s c u la r  s tr a n d s  a r l  may a l s o  o ccu r  a lo n g  th e  m arg in . In  

th e  a b a x la l  e o ld e m l s ,  th e s e  h a lm  a r e  m o d if ic a t io n s  o f  r lp p le -  

w a lle d  c e l l s ,  w h i le  I n  th e  a d a x la l  e o ld e m l s ,  th e y  a r i s e  fr c n

a c to r  o e l l e .
J u lb o u e-b a eed  h a i r s . T hese s h o r t  h a ir s  form a e p e r l t l e s  

w hich  a r e  v i s i b l e  o n ly  m ioroec p l o a l l y  and w h ich  s in c e  t h e i r  

v e i l s  a r e  e x t e n s iv e ly  e l l l o l f l e d ,  a r e  r e s p o n s ib le  fo r  th e  

. t e c b r l l  s u r fa c e  and m argin o f  t h e  l e a v e s .  The h a ir  has a 

s w o lle n  b a se  but ta p e r s  r a p id ly  to  an a c u te  ap ex; i t  lr  seldom  

tw ice  a s  lo n g  a s  b road . A s p e r t t l e r  a r e  u s u a l ly  fo u n d  o p p o s ite  

th e  v a s c u la r  s tr a n d s  and a r c  d ir e c t e d  towards th e  apex o f

Q lu b -sh a p ed h a i r s . T hese m loroeoop lo  erne if , on es; are  

t w o - c e l le d ,  th e  s m a lle r  o f  th e  two c e l l s  t o m lo g  th e  b lu n t  

a p e x ,  and a r e  g e n e r a l ly  tw ic e  as lo n g  as b road . They occu r  

I n  th e  r e g io n s  betw een th e  n e r v e s . I t  I s  p r o b a b le  t iv .t  

th e se  h a ir s  a r e  m o d if ie d  e u b e r le e d  c e l l s ,  s in c e  th ey  have 

th in  w a l ls  and d e n s e  c o n t e n t s ,  and  o f te n  appear t o  r e p l a c e  

su b e r lse d  c e l l s •

Y a so u la r  t i s s u e .

The v a s c u la r  s tr a n d s  a r e  embedded a t  r e g u la r  I n t e r v a ls

in  th m e so p h y ll and run p a r a l l e l  t r a a  the b a se  to  the a p e x

a t t h e  b l a d e .  M in u te  c r o s s - a n a s t o m o s e s  b e tw e e n  th e  v e in s  xro

not I n fr e q u e n t .
pee-L nby  (1  98) r e c o g n i s e s  f i v e  o r d e r s  o f  v a s c u l a r  b u n d l e s
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i l H t l n g u l a h e d  by  t h e i r  d e g r e e  o f  d e v e lo p m e n t .  The v a a o u l n r  

b u n d le s  I n  Oynodon l e a v e s  a r e  fo u n d  t o  b , o h a r a o t e r l e t l o  o f  

th e  f i r s t  t h r e e  o f  t h e s e  o r d a r e .

F i r s t  o r d e r  { p y ln a ty  n g r v e i )  * 3 O' 5 f l r e t  d 9 r

b u n d le s  may be  p r e s e n t ;  u i e e e  o o o u r  In  t h e  M id r ib  an d  a t  

r e g u l a r  i n t e r v a l *  i n  th *  l a t e r a l  p a r t  o* t h e  b l a d e .

T y p i c a l l y ,  t h e r e  a r e  ? m etaxy lem  v e s s e l s  I n  t h e  e q u a t o r i a l  

r e g i o n  o f  e a c h  b u n d le ,  an d  1 at  2 p r o to x y le m  e l  m onte  p r e s e n t  

to w a rd s  t h e  a d a x l a l  s irfc-.oft; t h e  l a t t e r  may b r e a k  down t o  

font, a l y e l g e n o u e  s p a c e .  The ph loem , w h ich  o c c u p i e s  t h e  

a b a x l a l  r e g i o n  o f  t h e  b u n d le ,  I s  seldom  c l e a r l y  d i f f e r e n t i a t e d

I n t o  s i e v e  t u b e s  and com panion c e l l s .

The f i r s t  o r d e r  b u n d le  I s  s u r r o u n d e d  by a  d o u b le  s h e a t h .

The I n n e r  s h e a t h  I s  c o n t i n u o u s ,  t h l c k - w a l l e d ,  a n d  s t r o n g l y  

l l g n l f l e d ;  a s  t h e  c e l l s  a r e  move s t r o n g l y  t h i c k e n e d  a lo n g  

t h e  i n n e r  an d  l a t e r a l  w a l l s ,  t t  i e  s h e a t h  c l o s e l y  r e s e m b le *  t h e  

t y p i c a l  rao n o c o ty le d o n o u s  endode m i l s .  The o u t e r  p a re n c h y m a to u s  

e h e ' t h  c o n s i s t s  o f  l a r g e ,  t h l n - w a l l e d  c e l l s  w h ich  c o n t a i n  

l a r g e r  o h l o r o p l a s t s  t h a n  th e  m c e o p h y l l  c e l l s ,  a n d  a r e  i s o -  

d l a m e t r l c  In  t r a n s v e r s e  s e c t i o n .  T h i s  s h e a t h  may be 

c o n t in u o u s  o r  may be I n t e r r u p t e d  a b a x l a l l y  o r  a d /> x la l ly  by 

g ro u p s  o f  c o lo u r le ss  parenchym a o r  s o le re n c h y m a  c e l l s ;  h e  

b u n d le s ,  ho e v e r ,  a r e  r a r e l y  g i r d e r e d .  ( I t  a p p e a r -  t h a t  

P l s h e r  ( 1940 ) u s e s  t h e  t e r n  " g i r d e r e d  b u n d le s "  I n  o a s e s  w here  

t h e  11, n l f l e d  s h e a t h  a b u t s  d i r e c t l y  on t h e  f i b r o u s  s '  r a n d s ,  

and th e  o u t e r  s h e a t h  I s  t h e r e f o r e  a r r a n g e d  l a t e r a l l y  I n  t h e  f o m  

o f  two a r c s .  F i s h e r ' s  u s a g e  lias  been  a d o p te d  I n  t h i s  p a p e r . )

q . n n n ^  n r d e r  b u n d le *  ( s *oQndarj|[^ neryeg^)» T h e se  a r e  

s i m i l a r  t o  f i r s t  o r d e r  b u r d l e s  e x c e p t  t h a t  th e  p ro to x y le m  

i s  a b s e n t .  They  may o c c a s i o n a l l y  b e  s e e n  n e a r  t h e  m a rg in  i n  

i t r a n s v e r s e  s e c t i o n  o f  t h e  b l a d e ,  I n  w hich  c a s e  th e y  r e p l a c e

f i r s t  o r d e r  b u n d l e s .

a  V i t i t o i z  u r n s ) -  1 6 0  :i t h l r l  o r a , r

ooou r » . t . „ o n  e r o r ,  W o b u n i l . .  o f  t h .  f i r s t  o r d o r .



T&ey a r o  am a l lm r  t h a n  th o s e  o f  the, f i r s t  o r  s e c o n d  o r d e r ,  

and  a r e  o h a m o t e r l e e d  by th e  a b s e n c e  o f  a n  i n n e r  b u n d le  s h e a t h  

and o f  d e f i n i t e  r o to x y le m  o r  metfixylom v e s e e l e .  A number 

o f  X l g n l f l e t i  e l a n e n t e  may be r e s e n t  t o g e t h e r  w i t h  s e v e r a l  

jhloem  c e l l s .  The o h lo r o p h y l l o e e  s h e a t h  1 -  s i m i l a r  t o  t h a t  

fo u n d  i n  f i r s t  and  se c o n d  o r d e r  b u n d l e s ;  I t  fo rm s  a  c i r c u l a r  

l a y e r  a ro u n d  th e  b u n d l e s ,  b u t  may o c c a s i o n a l l y  be  I n t e r r u p t e d  

by 1 o r  2 l a r g e  c o l o u r l e s s  pa ren ch y m a  c e l l s .

The s t r u c t u r e  o f  th e  b u n d l e s  i h  t h e  v a r i o u s  s p e c i e s  i s  

mo u n i fo r m  t h a t  I t  l e  n o t  u s e d  a t  a  moans o f  i d e n t i f i c a t i o n :  

h o w e v e r , t h e  number o f  b u n d le s  o f  t h e  d i f f e r e n t  o r d e r e  and  

t - 'e  r a t i o  o f  f i r s t  t o  t h i r d  o r d e r  b u n d le s  I s  o f  i m p o r t a n c e .

rjh-'  1 1 .

i  / . f l t  o o h y l l  I s  oom prise il  o f  r e g u l a r ,  o m p a o t ,  t h l n -  

a i e d  c>Moronohyma c e l l s  w i t h  few i n t e r c e l l u l a r  s p a c e s .

The c e l l s  a r e  a r r a n g e d  I n  2 l a y e r s  a b o u t  t h e  v a s c u l a r  b u n d l e s ,  

w i t h  t h e i r  lo n g  a x e s  a t  r l ^ h t  a n g l e s  t o  th e  b u n d l e s . T hese  

s h e a t h i n g  g i r d l e s  o f  o h lo ro p h y 1 1 c s e  t i n s u e  a r e  s e p a r a t e d  by 

l a r g e r  t h l n - w a l l e d  c e l l s ,  l e o d l a m e t r l o  I n  t r a n s v e r s e  s e c t i o n ,  

w hich e x te n d  I n  1 o r  more rows from t h e  m o to r  c e l l s  t o  t h e  

a b a x l a l  e p i d e r m i s .  I n  c e r t a i n  s p e c i e s ,  some o r  a l l  o f  t h e s e  

c e l l s  may be o l e a r  an d  d e v o id  o f  c h l o r o p h y l l .

O d o u r le s s  par e nchym a.

l o l o u r l e s s  pa renchym a  may be fo u n d  I n  t h e  m i d r i b  r e g i o n  

n e o f t r a t in g  t h e  o u t e r  b u n d le  s h e a t h  from t h e  a d a x i a l  f i b r o u s  

s t r a n d .  T h i s  c h a r a c t e r  p ro v e d  t o  be v a r i a b l e  I n  any one 

s c e o l e s . F i s h e r  ( I b U o ) , ho w ev er ,  found  t h e  a b s e n c e  o r  

p r e s e n c e  o f  t h e s e  c o l o u r l e s s  pa ren ch y m a  c e l l s  I n  t h e  m * d r lb  

t o  b e  a  f e a t u r e  o f  some v a lu e  I n  s e p a r a t i n g  Cynodon s p e c i e s .

1 o r  2 c o l o u r l e s s  c e l l s  a r e  o f t e n  found  a d j a c e n t  t o  

f i r s t  o r  t h l i d  o r d e r  buw i l e s ,  s e  a r a t l n g  th e  o h l o r o p h y l l o s e  

s h e a t h  from th e  a b a x l a l  o r  a d a x i a l  f i b r o u s  s t r a n d s .
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M e n tio n  lias a l r e a d y  b e e n  made o f  c o l o u r l e s s  c e l l s

b e tw e e n  t h e  v a sc u la r  b u n d le s . In  some s p e c ie s ,  1 

o r  ? rows o f  th e se  c e l l s  ra>y ex tend  from th e  c e n t r a l  m o to r  c e l l  

to  on  a lm o s t  to  t h e  a b n x ia l  e p i d e r m i s .  S t e n t  (1 9 2 * )  I n  h a r  

m onc*raph  on Cynodon, c o n sid e rs  th e  a b s e n c e  o r  p r e s e n c e  o f  

c o l o u r l e s s  parenchyma between t h e  b u n d l e s  t o  b e  a  d i a g n o s t i c  

f e a t u r e  o f  Im portance . The w r i t e r ,  h o w e v e r ,  fo u n d  t h a t  t h e  

d e g r e e  o f  developm ent o f t h i s  p a re n c h y m a  I s  n o t  c o n s t a n t  b u t  

v a r i e s  c o n s id e ra b ly  w i t h i n  any  one s p e c i e s .

M e c h a n ic a l  t i s s u e •

The d e c r e e  o f  d e v e lo p m e n t  o f  t h e  m e c h a n ic a l  t i s s u e  I n  t h e

b l a d e  i s  v a r i a b l e .  T h i s  t i s s u e  c o n s i s t s  o f  g r o u p s  o I W M m H  

s i t u a t e d  above  and  be low  t h e  v a s c u l a r  b u n d l e s ,  f o rm in g  a o a x l a l  

and  n d a x l a l  s t r a n d s .  A c c o rd in g  t o  m o s t  w o r k e r s ,  t h e s e  s t r a n d s  

when t h e y  l i n k  t h e  b u n d l e s  t o  t h e  e p id e r m i s  -  a s  i s  o f t e n  t h e  

c a s e  i n  Cynodon l e a v e s  -  a r e  - a id  t o  f o r a  g i r d e r s .  F i s h e r  

( 19*KM, how ever ,  u s e s  t h e  term  " g i r d ,  re d  b u n d l e s  ' i n  a  m ore 

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

i s  a  c o n s t a n t  f e a t u r e  a n d  th e  a b a x i a l  s t r a n d  l e  d e v e lo p e d  t o  

mu(h a n  e x t e n t  t h a t  i t  may p a r t l y  e n c i r c l e  t h e  m id v e in .

A s m a l l  s t r a n d  o f  t h i c k - w a l l e d  e le m e n ts  e x t e n d s  a l o n g  

t h e  m a r g in  o f  t h e  b l a d e  im m e d ia te ly  w i t h i n  th e  e p i d e r m i s .

The f i b r e s  m aking  uo t h e  m e c h a n ic a l  t i s s u e  a r e  much 

e l o n g a t e d ,  empty c e l l s  w i t h  m i n t e d  e n d s .  T h e i r  w a l l s  a r e  

t h i c k  and o f t e n  d i s t i n c t l y  p i t t *  .

L e a f  anatom y o f  Cynodon d a o t y l o n  P e r s .

( P l a t e s  Cj T© II )•

'Shape In  t r a n s v e r a s  s e c 11 o n .

B o th  s u r f a c e s  f l a t  o r  u n d u l a t i n g ;  ro u n d e d  k e e l ;  m a rg in

a c u t e ,  obtuse o r  rounded .

ip I d e m  I s .

j i o t o r  c e l l s  In  g r o u p s  o f  3 o r  3 o e ^ l s ,  t h e  c e n t r a l  c e l l
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p h o to  :1 c r o  r a p h  o f  t . s .  o f  l e a f

o f  Cynodon d a o t ^ l o n  P o r e .



o f  eooh  g r o u p  f loepo r  t h a n  b ro a d  and  o c c u p y in g  a t  e a e t  h a l f  

t h e  l e a f  t h l o k n e s p ;  1 o r  ? f i l e *  o f  f lh o r t  e le m en tf l  o p p o a l t e  

th^rd . o r d e r  bund l e e ,  3  t o  5  f U e e  o p p o s i t e  f i r s t  o r d e r  b u n d l e s  

(6  t o  10 f i l e s  o p p o s i t e  th e  m i d r e i n  l a  t h e  a b a x l a l  e p i d e r m i s ' ;  

o c c a s i o n a l  c l u b - s h a p e d  h a i r s  fo u n d  I n  b o t h  e p i d e r m i s e s ;  

a s p e r i t i e s  o c c u r  i n  t h e  a d a x l a l  e p i d e r m i s  b u t  n o t  I n  t h e  

a b a x i ' l  e p l d e m l s ;  t u b e r c l e - b a s e d  h a i r s  p r e s e n t  I n  t h e  a d a x l a l  

e p id e r m i s  b u t  a b s e n t  o r  o c o a s i o n a l  I n  t h e  a b a x l a l  e p i d e r m i s ;  

p a p i l l a e  c o n s p ic u o u s  I n  th e  a & e x i a l  e p id e r m i s  " h e r ,  2 o r  : 

o f t e n  s u r r o u n d  a s tom a  b u t  a b s e n t  o r  v e r y  m in u te  i n  t h e  

a b a x l a l  e p i d e r m i s ;  e p id e r m a l  c e l l s  s l i g h t l y  s m a l l e r  a d j a c e n t  

t o  t h e  v a s c u l a r  b u g l e s ;  r l p p l e - v a l l e d  c e l l s  I n t e r r u p t e d  by 1 

o r  2 s h o r t  c e l l s ;  t h e  o u t e r  w a l l  o f  t h e  a b a x l a l  e p id e r m a l  

c e l l s  a l m o s t  tw ic e  a s  t h i c k  a s  t h a t  o f  th e  a d a x l a l  e p id e r m a l

c e l l s .

7 a e o u l a r  b u n d l e s ■

F l r . t  o rd e r  b u r a l e . -  S f l r e t  o r d e r  b u n d l e .  -  t h e  

p e n u l t i m a t e  b , n d l e  !* > « • •  " f  t h e  eeeorA  o r d e r ;  o u t e r  b u n d le  

e n e a t h  a r r a n g e d  I n  a  e l r e l e  o r  • h u r e e - e h o . "  o f  7 t o  1? o h l o r -  

enohyma c e l l . ,  t h e  . h e a t h  a ro u n d  t h e  m l d e . l n  o o n t l n u o u .  

a d a m a l U  and in t e r r u p te d  u b . x l . l l y  by e o l . r e n o h y n a .  t h e  e t  o a t h  

a ro u n d  o t h e r  f l r e t  o r d e r  W n d l e .  u . u a l l y  o o n t l n u o u .  a d a x l a l l y  

o r  i n t e r r u p t e d  by 1 o r  2 p a re n o h y n a  o r  .o le r e n o h y m a  e e l l .  an d  

e i t h e r  o o n t l n u o u .  abe t a l l y  o r  I n t e r r u p t e d  by  t h e  a b a x l a l

f i b r o u s  s t r a n d .
T h i r d ,  o - d o r  uund l e e .  V o r  4  t h i r d  o r d e r  b u n d l e ,  b e t e . e n

w o  b u n d l e .  Of t h e  f l r e t  o r d e r ;  o l . - c u l a r  b u n d le  . h e a t h  

, f  6  t o  9 th lo r e n c h y m a  0 . 1 1 .  u n l n t e r r u p W d  a d a x l a l l y  o r

i b a x l a l l y .

O o l o i . r l e f l  parspohfiBH .

ro u n d  i n  t h e  m i d r i b  a .  a  g r o u p  o f  2 t o  5 l * m .  o e l l .  

e e p a r a t i n g  t h e  O u t e r  b u „ l .  . h e a t h  f r o .  t h e  a d a x l . l  f l b r o u .  

o t r o n d ;  u . u a l l y  found  b e t . e . n  t h e  o u t e r  b u n d le  . h e a t h  and  th e  

a d a x l a l  o r  . b a x l - l  f l b r o u .  . t r e n d ,  o f  t h i r d  o r d e r  b u n d l e . ;
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t ibr <"»ul

—  me-iophM1'
WoM >(
WmoI crtier Vx-dU  
ako»ic»\ efideriM t 

ofder fetxvdle

orjourtasv pal«r>cV«j'r-i 

ooloutUei (Kuer»jk«jmu

iTrorrd

D iagram  T . S . o |  Ica^
CjjrcxTon (keLjion Rrb var densus Hurcombe var n o v .

 4cr-

111M.ijied cell 
odooiol (iWout tTroenji

-  weeoyV^II

Iw^ensed tell 

colouileei porerilejfiKi 

oi <W- cVW ^ujtoee ■jh*4 .

I

ilZTUyiH
ohmuol l*eou» jfcand

t^ r tio n  c j 1 . s  . le a | o |

r i jcodon doctulon f t r s . vor d tn t i . j  Hurccwbe v o r n o v .
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 -  odumi A  fibrous
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aba*io\ epidef"\H 
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6 0  X
Diagram T . S . o| 1p.qI[ oj-

Cijncxion  diactgion R is  var tiensas Hurcombe. var nov

•ktomo

R>r1 1 on

- SuUrtswi (4II 

cx>Uw»W%% par«r

î AxmjjWm
[itlown
WWW# Uyifted iVeaWx 
okwial Îheous iWar^

o| t . s . leal of

CHnodoo d o o jo n  f t r s . vO L ^ nsys Hurcombe vor nov



PLAT* 14

photomicrograph of t . n .  o 

nod on dac ty l  on P o re . var.  denrno. ireombe var .  nov



r o s a n t  nr, 1 or 2 rowe o f  c e l l s  e x te n d in g  from th e  m otor o e l l e

t o  or  ilm oB t t o  t h "  ib x l a l  e i l . l e r m ls .  

l e e o p h y l l *

C o n f in e d  t o  1 or 2 rowe o f  r a d ia t in g  o e l l e  round th e  

bund l e e  a n d  u s u a l l y  se p a r a te d  by e. bend o f  o o lo u r le e a  

o n ren c h y ra a .

Meohanlom 1 v._t -  s u e .

F a ir ly  w b ll d e v e lo p e d ;  a b a x la l  and id e x la l  f ib r o u s  s tr a n d s  

found a d ja cen t t o  a l l  th e  b u n d le s , t h e  a b a x la l  s tr a n d s  b e in g  

lo re  s t r o n g ly  d e v e lo p e d ;  f i r s t  o r d e r  b u n d les very r a r e ly  

; lr d e r e d .

F i s h e r ' s  d e s c r ip t io n  o f  th e  l o a f  atiatrmiy o f  C . d a o ty Io n  

l l f f r r e  from th e above In  th e  f o l lo w in g  r e s p e c t s

(a )  5 to  7 m otor c a l l s  o ccu r  In  a grou p .

(b ) The o u te r  bundle sh ea th  around f i r s t  o rd er  b u n d les  

c o n s is t s  o f  6 to  10 c e l l s .

(o )  1 to  4 ( r a r e ly  5 1 t h ir d  o rd e r  b u n d les  a r e  found  

betw een  th o s e  o f  the f i r s t  o r d e r .

(d ) The midrib I s  w ith o u t c o lo u r le s s  parenchym a.

(e )  F i r s t  ord er  b u n d les a r e  u s u a l ly  g lr d e r e d .

L eaf anatomy o f C . d a o ty lo n  Pers. v a r iA y n ^  Hur^^bo
 -----------------------

(p la tes 12 to 11+ )

The l e a f  anatomy of th is  grass i s  almost Id en tica l with 

that of r . daotylon. Minor d ifferen ces  In structure are

l is t e d  below,
( 1) T h e re  a r e  se ldom  m ore th a n  4 t o  7 f l l s R o f  s h o r t  

e le m e n ts  o p p o s i t e  th e  m ld v e ln  In  th e  a b a x la l  e p id e r m is .

(2 )  Th i c h lo r o p h / l lo e e  sh e a th  around th e  b u n d le d  o t h e r  

th a n  the m id v e in  in n o t  I n t e r r u p t  ad x l a l l y j  th e  c e l l e  

m aking  up t h i s  e h e a t n  a m  u s u a l ly  s m a lle r  and m ore num erous 

than th o s e  found i n  C . d a o ty lo n .
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Drag\am o| T s slioot c j Cyno&in transvaole-nsr Burtt Davy
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5 4 0  X

Pocti-ms o( epideTmis o\ Oynodcw) trarAvaoWnyi Buttf jlovy
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skeoAi

SOX

Diagram o| T . S .  o| s k u o t  c j Cgnodbn transvaaleasis Rurtt Dovg

. w r-  f d  r> ' /

skart eell 

tikwL kased ka/

SiWî ifd ciU

^ d u T t n
popiHo

a d a x i a l  p p i d e r r m s

0

' '  itoma
i  - dio^wd crli 
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— fippL wolVd of 11

-popAla
- rkfc d o p e d  Wiir
-do«t pell

oko x ia l ep iderm is

3^0  X

Pern on s o( epidermis o( Lgn o d on TronsvaaWnsis B urltD avg

m i



(3 ) The b an d  o f  o o lo u r U a i  ■ aohyna b e tw e e n  th e  v a e o u la r  

n m d ls r  se ldom  e x te n d s  t o  th e  a b a x l a l  e p id e r m ic .

( 4 ) The m e o h a n lo a l  t i e e v e  l e  n o t  &e w e l l  d e v e lo p e d  a s  In  

3 . d a c ty l  on ; f i r s t  o r d e r  b u n d le s  - r e  n o t g l r d e r e d .

L e a f  a n a t r my o f  Gvnodon t r a n s v a a l e n s l e  Bur t t  Davy

( P l a t e s  15 t o  17 )

a h a p e  i n  t r a n s v e r s e  s e e t l o r .

A d a x ln l  s u r f a c e  u n d u la t in g  o r  w i th  s h a l lo w  r id g e s  and  

fu r ro w s , a b a x ia l  s u r f a c e  u s u a l l y  f l a t  o r  s l i g h t l y  u n d u l a t in g ;

o b tu s e  k e e l ;  m ar I n  a c 1t e  o r  o b tu s e ,  

fol d e m l s  •

k o t o r  c e l l s  In  g r o u p t  o f  3 o r  5 c e l l s ,  th 9  c e n t r a l  c e l l  

a s  denp  a s  b ro a d  and o c c u p y in g  a  o u t h a l f  th e  l e a f  t h i c k n e s s ;

1 f i l e  o f  s h o r t  e le m e n ts  o p p o s i te  t h i r d  o r d e r  b u n d le s  

( o c c a s i o n a l l y  2 f i l e s  I n  th e  a b a x i a l  e p id e r m is ) ,  1 t o  3 f i l e s  

o o p o s l te  f i r s t  o r d e r  b u n d le s  (up  t o  5 f i l e s  o p p o s i t e  th e  m id ­

v e in  i n  t h e  a b a x ia l  e p id e r m is ) ;  e p id e rm is  o f  b o th  s u r f a c e s  

w ith  t u b e r c le - b a s e d  h& lru  and  o c c a s io n a l  c lu b - s h a p e d  h a i r s ;  

i s p o r l t l e e  few i n  t h e  a d o x la l  e p id e r m is  and im re ly  p r e s e n t  I n  

th e  a b a x i a l  a p ld e r m i s ;  r l p p l e - w a l l e d  c e l l s  o f  b o th  s u r f a c e s  

w ith  v e ry  c o n s p ic u o u s  l a r g e  p a p i l l a e  ( I n  th e  c a s e  o f  th e  s tom a

2 o r  3 l a r g e  t e a k - l i k e  p a p i l l a e  o f  n e ig h b o u r in g  c e l l s  " ~ t l a l l y  

o b s c u re  tn e  s tom a when s e e n  I n  s u r f a c e  ^ le w ) ;  e r l d e m l s  c e l l s  

s c a r c e ly  e - n a l l t r  o p p o s i t e  th e  v a s c u l a r  V u rd ltifl; i l p p l e - w a l l e d  

- i c l l s  i n t e r r u p t e d  by 1 o r  2 s h o r t  c e l l s ;  t h e  o u t e r  w a l l  o f  th e  

y b u x le l  e p ld e m o l  c e l l s  o n ly  * l i g h t l y  t h i c k e r  th a n  t h a t  o f  th e  

a  d a  d a l  e p id e r m a l  c e l l s .

Vaeou l a r  imnl l e i i .

f i r s t  o r d ^ r  b u n d le s . 3 f i r s t  o r d e r  b u n d le s  -  th e  p e n ­

u l t i m a t e  b u n d le  o f t e n  o f  th e  se co n d  o r d e r ;  c u t e r  b u n d le  s h e a th  

a r ra n g e d  in  a w ide  " h o rs e -e b o e "  o f  7 to  10 oh lo renohym a c e l l s ,  

i n t e r r u p t e d  a l a x J a l l y  by  th e  a b a x i a l  f ib r o u s  s t r a n d ,  c o n tin u o u s  

i d a x l a l l y  o r  o c c a s i o n a l l y  I n t e r r u p t e d  by  1 o r  2 c o l o u r l e s s  

parenchym a c e l l s .
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R>rtion ô - T .s  . o[ len{ 4  Cgnodon Iransvaaiensis Butt Davy

34.0 X
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photomicro moh of t . . of loaf o f 

Cynodon tm nevaalunrle Burtt Davy



Third order bundl e s . 3 th ir d  order bundles between

e v e ry  two b u n d le s  o f  t h e  f i r e  6 o r d e r ;  b u n d le  s h e a t h  o f  6 t o  8 

o h lo re n c h y m a  o e l l c ,  u s u a l l y  c o n t in u o u s  o r  o c c a s i o n a l l y  

I n t e r r u p t e d  a d a x l a l l y  ( r a r e l y  a b a x l a l l y ) by 1 o r  2 c o l o u r l e s s  p a r ;  n 

ohyraa c e l l s .

O o lo u r l e s s  p a r e nchym a.

O c c a s io n a l ly  fo u n d  In  t h e  m id r ib  a s  1 o r  2 c e l l s  

s e p u ^ a t lu g  th e  o u t e r  b u n d le  s h e a th  from  th e  a d a x l a l  f i b r o u s  

s t r a n d ;  so m etim es fo u n d  a s  3 o r  2 c e l l s  a d j a c e n t  t o  th e  

a b a x l a l  f i b r o u s  s t r a n d s  o f  t h i r d  o r d e r  b u n d le s ;  o f t e n  p r e s e n t  

i s  1 o r  2 c e l l s  s i t u a t e d  b e tw een  th e  v a s c u l a r  b u n d le s  a b a x l a l

t o  th e  m o to r  c e l l s .

M e so p h y ll .

Not r e s tr ic te d  t o  a r c s  o f  r a d i a t i n g  o e l l e  s u r r o u n d in g  th e  

v a s c u l a r  b u n d l e s , and n o t  s e p a r a te d  by a  band o f  c o l o u r l e s s

o a r e  ichyraa b e tw een  th e  b u n d le s .
PM̂oWd-cal tissue-

P o o r ly  d e v e lo p e d ;  a b a x la l  f i b r o u s  s t r a n d s  p r e s e n t  a d j a c e n t  

t o  a l l  v a s c u l a r  b u n d le s ,  a d a x la l  s t r a n d s  n o t  a s  w e l l  d e v e lo p e d  

.is  th e  fo rm e r  and o c c a s io n a l ly  a b s e n t  I n  th e  c a s e  o f  th e  

ta ld r lb  and  t h i r d  o r d e r  b u n d le s ;  f i r s t  o r d e r  b u n d le s  v e ry  

m re j ty  g i r d e r e d .

F i s h e r  ( 194o ) , i n  h e r  d e s c r i p t i o n  o f  th e  l e a f  anatom y o f  

d .  t r a n s v a a l e n s l e , n o te d  t h a t  th e  m id r ib  d id  n o t  In c lu d e  

o o lo u r le o e  parenchym a and  t h a t  f i r s t  o r d e r  b u n d le s  w ere  u s u a l l y  

O r d e r e d .  S t e n t  ( 1027a )  m a in ta in s  t h a t  th e  e p id e rm a l  c e l l s  

o f  C . t r a n s v u a le n s l s  a r e  "n o t r  s c a r c e ly  p a p i l l a t e " ,  b u t  h e r  

s k e tc h  o f  t h i s  l e a f  d o e s  n o t a p p e a r  t o  s u p p o r t  h e r  s t a t e m e n t .  

*1(1 h e r  fo und  c o n s p ic u o u s  p a p i l l a e  I n  a l l  th e  sp ec im en s  w nloh  

J t e n t  ex am ined  w ith  t h e  e x c e p t io n  o f  o ne ; t h i s  specim en  

, 'l e h e r  c l a r i f i e s  a s  a  v a r i e t y  o f  C ^ t r v m e v a a le n s l e  I n  W hich 

th e  e i ld e r m le  h a s  a t h i c k  c u t i c l e  and  no p a p i l l a e .
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4 0 .

( p l a t e n  18 t o  po)

Shape i n  t r ^ j v e r e e ^ e e ^ o n .

M a x l . l  B u rfa o e  u n 4 u U t l «  o r  . 1 t h  . h a l l o .  r l 4g . .  »nd 

r u r r o . . ,  a b a x l a l  . u r t . o .  u n O u la t ln s ;  o h tu .a  o r  r » » l . d  X .e l ;  

m a rg in  . o u t . ,  o b h  . e  o r  r o u n d .d .

^ T o T o r  0 . 1 1 .  i n  g r o u p ,  o r  5  o r  5 o . l l a ,  t h .  o .n  J  c e l l

. .  d ro p  . .  h ro a d  and o o o u p ,ln g a h . t  h a l f  t h .

1 , 1 1 .  o ,  . h o r t  , l » . n t .  o p p o . l t .  t h l *  o r t . r  h u n d l . . ,  • -

, 1 1 . .  o p p o . l t ,  r i r o t  o r d . r  —  »  5

, h .  m lO yoln i n  t h .  a h a a l a l  o p V - ,™ l . ) ;  t u h . r o l W h a . . d  h a  

„ a  c lu b - .h a p o d  h a i r ,  t o o -  In  b o th  o p ld o h .1. . . ;  a . p . r l t l . .  

a h „ n t  o r  . . r ,  o o . a . l o n a l  I n  t h .  a h a « a l  — -  ^

0 .1 1 .  . o a r o . l ,  . r a a l l o r  o p p o . l t .  t h .  TO. o u l . r  J
■a #■%X a* W 1 1 R » ilf)o e l l e  eoarcB A i  ------  H  _  . . . .  a.h «

, . 1 1 ^  0 . 1 1 .  I n t . r r u p t o d  h ,  1 ( r a r . l d  2 ) . h o r t  o . l l . ,  » .j ia l  lea  o e x i»  . -r- - -
T u to r  . . U  o f  t h .  a b a x l a l  . p l d . m . l  0. 11.  . U g h t l ,  th  o o r  

th a n  t h a t  o f  t h .  a d .  r i a l  . p l d . ™ !

,  n r . ,  o , . r  w u .  -  th. pan-
   - — e r  b u n d le

u l t l n a t .  b u o d l .  .o m o t lm o ,  o f  t h .  . .o o n d  o r d . r ;

: : ' : = : r r r r : - r

r : ” r : r : r — r : : r r ‘

a b a x l a l l j  •

O o l u r l e e i  g f r e n o h /n a



J - \  1,f>.

of leaf of r.jno&n Mogenn^u HurcorrBe sp .nov.

P L A T E  ICj

Diagram of t

*J9i *

odaAXU efldrrm-l 
T«f4 nfrWr toun-iU

rolo«̂ «w 
4Vwt< errl*' V w lV  

reLwrWi
«̂0U* Aronti

 nieeoci'i)ll .

— "Vke’cU -bowt*

^  c*U 
vW'ol -̂ bfoui tftxnd

 ____  moAor c«\\

pr̂ lHO
nibe«i9«i c*̂ ' 
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trcwth e  f i b r e ,  ' t r e n d ;  o f t e n  f e n d
iiuiM 1.0 oiiwa.  -------------------- ’■■itrfBa , ,
b e tw e e n  th e  o u t e r  banal, ' b e . t h  e n d  th e  e d . r l e l  o r  e b . n . 1  

f lb r o u e  . t r e n d ,  o f  o t h e r  f i r s t  o r d e r  b u n d l e . ;  u s u a l l y  fo und
r i u r v u r .   -------

b e tw e en  th e  o u t e r  s h e a t h  and th e  a h a x l a l  o r  n d a x i a l  f 1 )ra*^
oci,weoii --------  , ,  _

,. t r e n d ,  o f  t h i n  o r d e r  I s m d l e . ;  o f t e n  p r e s e n t  a .  1  o r  .  oo

si hue t e d  U e t . e e .  « .  e a . o u l e r  w n l e .  a b a n l e l  t o  th e  n o t o r  o e l l e .  

V— Qpn y l l .
h o t  r e . t r l o t e d  t o  e n o .  o f  n d l e t l n ,  o e l l .  - u r r m m d W  th e  

v e o o u lo r  , m , l = . .  end  n o t  «e; , , t n  by  e  bend  o f  o o l o u r l . . .  

p a re n o u v a a  b e tw een  t h e  bund?

M e c h a n i c a l _ t l e s u £  .

. t r o „ g l ,  d e v e lo p e d ;  a b e x l e l  and  e d a w l . l  f l b r o u .  e t m n d .

fo u n d  a d j a o e n t  t o  a l l  v e e o u U r  W n l l , . .  t h e  e b e ^ e l  . t r e n d .  

L r e  t r o n s l l  d e v e lo p e d  t t o n t h e  e d e = d n l  . t r e n d ,  e t o . p t  I n  t h .

u a .e  o f  e o n .  t h i n  o r d e r  b u n d l .d ;  f l » t  o r d e r  b u n l l e .  n o t

s j l rd e ro d

L e a f  anatom y o f  r ^ o n  Br a d l g t l  ^ t e n t .  

( P la t e e io 25  )

3 h a p ,  i n  t r  an  eve r .  e_e e o t  1 o n .
"  " a d e n e l  . u r f a o e  u n d u l a t e  o r  w i th  . h e l l o ,  r i d * . ,  en d

f b r r o r . .  e b . , 1 . 1  . u r f . o .  f l e t  o r  s u b t l y  u n d u l e t l n e ;  o b tu .e

ice e l; m a rg in  a c u t e .

M 4 S ^ « t ,  . .  .  m  . r o u p ,  o f  7  o r  5 ( m r e l y  7 ) O . H . .  I

o e n t m l  o . H  u . u . l l ,  d . . p . r  t h e n  b ro e d  end o o o u p y ln *  e r  « .  

n e l f  t h ,  l e a f  t h l e k n . . . :  1 f U «  " f  - b o r t  . ! » . » * .  o p p o . t .

E = E E ™ B -
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w a l le d  o e l l e  I n t e r n . : )  t e d  by 1  o r  e h r v t  c e l  I p ,  t h «  o u t e r

w a l l  o f  th r  a b a x l a l  e p '.d e m a l  c e l l *  on ly  s l i g h t l y  t h l o

*han t h a t  o f  t h e  i d a x l s l  e p id e rm a l  o e l i

y a e o n l a r  b u n d l e # »
- l r » t  o r d - r  b u n d l e s .  5  f l r e t  o r d e r  b u n d le e  -  t h e  p e n -

u l t l m r t e  b u n d le  . m e t l t a e f l  o f  t h e  eocond  o r d e r ;  o u t e r  b u n d le  

e h e a t h  u s u a l l y  r ra w ^ e d  I n  a  " h o r s e - s h o e "  o f  6 t o  9 c h l o r e n -  

chyma c e l l s  I n t e r r u p t e d  a b a x l a l l y  by t h e  a b a x l a l  f i b r o u s  

s t r a n d ,  c o n t i n u o u s  e d a x l a l l f  o r  I n t e r r u p t e d  by t h e  a d a x l a l  

f i b r o u s  s t r a n d  o r  by 1  o r  2  c o l o u r l e s s  parenchym a c e l l s .

T h i r d  o r d e r  b u n d l e # .  3 o r  4 ( r a r e l y  2 ) t h i r d  o r d e r  

b u n d le s  b e tw e e n  e v e r y  two b u n d le *  o f  t h e  f i r s t  o r d e r ;  b u n d l f i  

s h e a t h  o f  5  t o  M o h lo re n c h y m a  c e l l * ,  c o n t i n u o u s  o r  o c c a s i o n a l l y  

i n t e r r u p t e d  a d a x l s l l y  ( r a r e l y  a b a x l a l l y )  by 1  o r  I n r g e  

c o l o u r l e s s  pa renchym a c e l l s .

h o l o u r l e * *  p a re n c h y m a .
t l s u a l l y  found i n  t h e  m id r ib  . . p i r a t i n g  t h e  o u t e r  b u n a le

e h e e t h  from t h e  a d a x l a l  f l b r o u e  . t r e n d  ( t h e  number o f  o . l l o

v e r i e r  from  0  -  1 0 ) ;  oommonU fo u n d  beCTeen t h e  o u t e r  b u n d le

. h e a t h  and  t h e  a d a x l a l  o r  a b a r i . l  f l b r o u e  e t r a n d .  o f  t h i r d

o r d e r  b u . t i l e e ;  v e n  r a r e l y  p r . e . n t  a .  1  o r  2  o . l l .  . I t u a t e d

between the . . . e u l a r  b u n d l e ,  a b a x l a l  t o  t h e  m o to r  o . l l . .

H esophyl l L
Hot r e . t r l o t e d  t o  a r e .  o f  r a d i a t i n g  0 .1 1 . e u r r o u n d ln g  t h e

v e e o u l a r  u n d l e e ,  and  n o t  e e p a r a t e d  by a  band  o f  o o l o u r l a e .

^ re n o h y m a  b e tw e e n  t h e  b u n d l e s .

u e o h a n l o a l  t la e u g ,•
Not . t r o n g l y  d e v e lo p e d ;  a b a x l a l  a M  a d a x l a l  f l b r o u e

. t r a n d .  fo u n d  a d j a o e n t  t o  a l l  f l r e t  o r d e r  b u n d l e ,  and t o  th e

m a j o r i t y  o f  t h i r d  o r d e r  b u n d l e . ;  f l r e t  o r d e r  b u n d l e ,  v e r y

r a r e l y  g i r d e r e d .

P i s h e r  ( 1940) ,  i n  h e r  A s c r i p t i o n  o f  t h e  l e a f  anatom y o f 

ra m n o rd *  t h a t  c o l o u r l e s s  parenchym a c e l l *  d  n o t
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-xicuri n  th o  . U n i t ,  a n d  t h a t  f l r - t  o r d e r  b u n d l e ,  a r e  u . u a l l y  

i^ lrd le re a .

AtnCUGSION OF TH:i -----
Many w o rX er. h a v e  r . c o e n l . . d  th e  ( a n t  t h a t  l e a f  a = a t= « ,

IB a  v a l  v ib lo  a i d  In  t h e  I d e n t i f i c a t i o n  o f  e r a . . . . .  ™ r r  * 

f u r r ie r  ( 1955) ^
c e r t a i n  m oan , o f  d l a g n o .1 .  th a n  d o  p u r o U  a ^ e t a t l T .  

o l i a m o t e r . ,  e . p e o l a l l y  I n  . . . . .  - h e r .  p l a n t ,  a r e  g r o .n  In  d o . ,  

a s s o c i a t i o n  and s u b ,s c  te d  t o  c u t t i n g ,  r o l l i n g ,  o r  h a rd  u s a g . .  

H , . „ e r ,  t h e , ,  t . o  n o r h . r .  . r .  o c n c c rn s d  n a l n l y  * »  a  

o l a s s l f l o a t l o n  o f  a l d . l y  d l f f . r l n g  g e n e ra  and  s p . o l . . .

- t r a i n  (190>i) p o i n t ,  o u t  t h a t  - t h .  a n a to m ic a l  s t n . o t u r .  o f  

l e a . . .  o f  n e a r ly  r e l a t e d  s p e o le .  1 .  e e ry  . I m l l a r  I f  h o t  

p r . o t l . a l l .  I d e n t i c a l " , p a r t l o u l a r l ,  when th e  s p e c i e .  In  

q u e s t i o n  h a w . a  .1 * 1  l a r  h a b i t a t ,  v l . k e m  ( 1955) ^  th “ t  

ev en  w id e ly  - e p . r a t e d  s p e c i e ,  may s t r o n g l y  r .» e » b l e  each  o e r  

t n  l e a f  a n a . W  and  t h a t  to  a t t e m p t  t o  d l . t l n . p . l . h  euoh s o , ,  e 

m in u te  d l f f . r a n o . e  w ould  s b e o . t  o . r t a l n l ,  l e a d  t o  . o n f u d . . .  

pr a t  ( 1 9 5 3 . ) ,  on t h .  o t h e r  h a n d . 0 ™ e , t o  t h .  o o n c lu . lo n  t h a t

: ; ; : ; : : r r : L : r r —  

• -  r : “ , r r r . t r r

»



)Peeenoe o f  p a re n o h y n a  between th e  bundle* l e  a n  Im portan t 1  

lo e e lf lo  J h a r a o te r .  The w r i te r  oOhtildere the  ooourrenoe 

parenchyma, b o th  In  th e  m id rib  and between th e  b u n d le s , to  »e

v a r ia b le  and u n re l ia b le  d la g n o e t lo a l ly •

The s im i la r i ty  in  th e  l e a f  anatomy o f th e  Cynodon e p e e 'e s  

t e  c o r re la te d  « i -h  th e  f a c t  th a t  they were taken  from the  

name h a b i t a t  and had b e e n  su b jec te d  to  th e  earns tre a tm e n t, 

lowever, M s h e r 'e  end S t e n t ' s  d e s c r ip t io n s  o f th e  l e a f  anatomy 

of 0 .  d a o ty lo n . G. t r a n e v a a l e n e l s , and 0 .  B radleg l ,  d i f f e r  I n  

l l n o r  re e p e o te  only from those  o f th e  w r i te r ;  th e se  d i f f e r - n o  os 

a re  n o t found I n  the  ep iderm is o r  In  th e  number o f  bundle,', 

b u t c h ie f ly  i n  th e  d eg ree  o f developm ent o f  solerenohyma and 

parenchym a. This f a c t  su g g ests  t h a t  th e  In f lu e n c e  o f env iron ­

m en ta l f a c to r s  upon th e  l e a f  t i s s u e s  I s  n o t very  g re a t .

n .  t.m nnvaaienslB  I s  c h a ra c te r is e d  by  th e  p resence  o f only 

th r o ,  f i r s t  o rd e r  b u n d les , e r f  O ^ Ja o tjr lo n  by th e  unusual n a tu re  

o f th e  a  be K ie l  ep id e rm is . A com parison o f th e  le n f  anatomy 

oppea-e to  su p o o rt th e  c o n te n tio n  th a t  C ^ g e r m l s l l  1 .  a  h y b rid  -  

th e  r e s u l t  o f  a c ro ss  between C . d ao ty l on and C ._ ^ _ n e v a a l= n £ U ' 

m th e  whole, the I n t e r n a l  s t r u c tu r e  o f the  l e a f  o f C ^ 'e g e n r i a U

more c lo s e ly  resem bles th a t  o f  0Jl_ tra n S = » iS !! i iS , 
as r e g a r f s  th e  n a tu re  o f  th e  a b a x la l  e p ld e n s ls ; however, the 

presence of f iv e  f i r s t  o rd er bundles e s ta b l is h e s  I t s  a f f i n i t y  

d t h  d .  d a o ty lo n . The le a f  anatomy o f C ^ t t Q l o n  war. densus.

. a . ,  f o r  . 1 1  p r a c t i c a l  purposes, I d e n t ic a l  w ith  th a t  o f g ^  I

o .  d a o ty lo n , a lth o u g h  th ese  two g ra s se s  a re  t e n  d i f f e r e n t  l a  

h a b i t  and grow th fo ro . I t  I s  o f  I n te r e s t  th a t  th e  le a f  e tm o tn ro  

o f  n .  n ra d le y l  IS so s im i la r  to  t h a t  of » .  o th e r  Oynodon sp ec ie s  

„ t u d l «  co n s id e rin g  th a t ,  In  r e s p e c t  to  the r o l l i n g  of th e  le a v e , 

in  th e  bud, I t  i s  s o  d i s t i n c t .  The only  an a to m ica l f e a t u r e  e h lo  

s e c r e t e .  I t  from t h .  o th e r  s p e c ie .  1 .  th e  s x c . e . l v .  h a l r l n . . .

„  th e  l e a f .  -u'T , T u r n e r  (1937), however, m a in ta in  th a t  too

much r e l ia n c e  should no t be p la c e d  upon  h a l r l n . . .  o r  I t .



fxbednoe as  a  c r i t i c a l  d ia g n o s t ic  f e a t u r e ,  ow ing to  th e  f  <ot 

t h a t  th e re  I s  a la c k  o f u n l f  r a l t y  I n  t h i s  c h a r a c t e r  n o t 

only w ith in  th e  e p e o le s ,  b u t  o f t e n  w i t h in  a  g iv e n  p l a n t .

I t  may be concluded t h a t  G ynodon leav es  do  n o t  d i f f e r  

m arkedly In  I n te r n a l  s t r u c tu r e  t h a t  a  d i a g n o s t i c  key  c o u ld  

be based e n t i r e ly  on a n a tc M c  f e a t u r e s .  H ow ever, th e s e  

f e a tu re s  have been used I n  c o n ju n c t io n  w ith  t h e  e x t e r n a l  

morpholo l e a l  c h a r a c t e r s ,  t o  produce a  key  f o r  th e  

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



L eav es  f o ld e d  In  t h e  bud ...................................

L eav es  r o l l e d  In  t h e  bud ; l e a v e s  d e n e e ly  
h a i r y  on b o th  s u r f a c e s  w i th  h a i r s  1 .5  
mm. lo n g ;  r a o h l l l a  som etim es o roduood  
b u t  n e v e r  b e a r in g  a  re d u c e d  f l o r e t ;  
l l g u l e  u s u a l l y  d i s t i n c t l y  m em branous; 
u n d e rg ro u n d  rh iz o m e s  a b s e n t   .........................

5 p r im a ry  nervo it i n  th e  l e a f - b a l d e

p r im a ry  n e rv e e  i n  th e  l e a f - b l a d e ;  
to  3 ( u s u a l ly  ?) s p ik e s ;  r a o h l l l a  

a lw a y s  p ro d u c e d  b u t  n e v e r  b e a r i n g  a  , 
re d u c e d  f l o r e t ;  g lum es 1/ 4 t o  1/3 
th e  l e n g th  o f  th e  a p l k e l e t ;  l e a v e s  
n o t  m ore th a n  1»5 mm. w id e ; a  f i n e  
law n g r a s s  .............................................................

I

B o th  s u r f a c e s  o f  t h e  l e a f  c o n s p ic u o u s ly  
p a p i l l a t e ,  an d  s p a r s e ly  c o v e re d  w ith  
h a i r s ;  g lum es & l e n g t h  o f  s p i k e l e t ;  
l e a v e s  l e s s  th a n  2 mm. w id e ; a  f i n e  
law n g r a s s  ....................................................................

A b a x ia l  s u r f a c e  c f  th e  l e a f  w i th o u t  
d i s t i n c t  p a p i l l a e  am' u s u a l ly  g la b r o u s ;  
g lum es m ore th a n  £ l e n g th  o f  th e  
s p i k e l e t ;  le a v e s  m ore th a n  2 mra. w id e ; 
c o a r s e  g r a s s e s  ........................................................

S p ik e s  2 t o  6, 1 .5  t o  6 .5  cm. lo n g ; 
l e a v e s  2 to  16 cm. lo n g  and  3 to  4 mm. 
w id e ; f lo w e r in g  culm  up t o  40 cm. h ig h ;  
h a i r s  on 1 to  1 .?  mm. lo n g ;
a  v ig o ro u s  g r a s s

ik e s  2 to  4, 1*3 t o  2 .5  cm. lo n g ;
  r  *7 1 n r x r  n  n fi P  t O  ^

B ra d le y 1

t r a n s v a a l e n o i s

0 . M a g e n n l s l l

C* d a n % lg n

d e n su fl.



m  VT a iS  WORK ON CYNOUON CHROMOaOMKS

Avdulow ( i q ^ l )  rn o rrd .8  n. d i p l o i d  ohrom oeooe num ber o f  

fo r  Cynodon d n o ty lo n  P e r s . ,  and m a in ta in s  t h a t  th e  b a u lo  

number o f  tho  genua i s  9 « H unter ( 193^)» on o t h e r  h an d , 

found a  so m a tic  chromosome number o f  3 0  In  C ynodon d ao t y lo n  

P e r e . ,  and s t a t e s  th a t  th e  b a s ic  number a p p e a r s  t o  be 10 .

D a r l i n g t o n  and J  n a k l  Amnia 1 ( 19^ 5? c o n s id e r  9 t o  be t h e  

b a s ic  num ber o f  th e  c.'nodon g e n u s . Thoy g iv e  t h e  fo l lo w in g

chrom osom e c o u n ts

C . d lp lo idu m  n . s p . (G ian t S ta r  g r a s s )  . .  . 18 . . .J a n a k i Aiunal-------- e----------  unpublished
c o u n t .

C . d a o ty lo r  ( H r  uda g r a s s )  .................................. 3 6 . . .Aydulow,
-------------a------ 1931*

............................. 3 6 . . .Janakl Ammal
u n p u b l is h e d
count.

................................3 O T .. Hu a t e r ,  193^

fhe chrom osom e num bers g iv e n  a r e  th e  so m a tic  o r  d ip  to ld  n u m b ers .

t h e  q u e s t io n  m ark i s  ad d ed  a f t e r  H u n te r ’s num ber, a s  th e  

w r i t e r s  ( D a r l in g to n  ft J a n a k l  Ammal) a r e  u n c e r t a i n  o f  t h i s  

num ber o r  o f  i t s  a t t a c h m e n t  t o  t h e  b o t a n i c a l  name g iv e n .

I n  a p r e v io u s  c y t o l o g i o a l  p a p e r  (Huroombe 19^ 5 '» th e  

w r i t e r  d e a l t  c h ie f ly  w ith  th e  s e l e c t i o n  o f  method*, s u i t a b l e  

f o r  th e  s tu d y  o f  th e  chrom osom es i n  th e  r o o t  an d  a n th e r  o f  

Cynodon Br a d le y ! , w h ich  m ethods c o u ld  l a t e r  be a p p l i e d  to  

o t h e r  C yuvdon s p e c i e s .  T h is  i n v e s t i g a t i o n  show ed c l e a r l y  t h a t  

th e  te m p e ra  XT’ a c e to -o a m .ln e  s q u a sh  te c h n iq u e  a ffo r d e d  a f a i r l y  

e f f e c t i v e  m ethod o f  o b ta in in g  o h ro m o em e  c o u n ts  i n  p o l le n  

m o th e r  c e l l s ,  w h ile  th e  p a r a f f i n  m ethod  p ro v ed  m ost s u e e e s s f h l

w ith  r o o t  t i p  » i t n r l a l .



A o e to -o 'irn iln o  aq u aah  m ethod
■— «—  m ■ ■ im—i i -i ■ m , » «  — An i i  ■■ ' n ^

Ths a o e to - o n m ln e  ti o h n lq u e  u s u a l l y  a f f o r d s  an  ousy and 

r a p i d  roethod o f  o b t a i n in g  c l e a r  chroinosom e c o u n ts  and  s h o u ld  

t h e r e f o r e  ro v e  o f  v a lu e  to  f i e l d  w o r k e rs . I n  th e  oaee of 

dynodon  s p e c i e s ,  how ever, th e  m ethod  was by no m eans r a p id ,  

i s  a  c o n s id e r a b l e  num ber o f  a n th e r s  w ere sq u a sh e d  b e f o r e  one 

I n  th e  d e s i r e d  s ta g e  was o b ta in e d .  (S e e  Huroombe, 19^ 5» P»3 )* 

The m o st s u c c e s s f u l  te m p o ra ry  u o e to - o a r a ln e  p r e p a r a t i o n s  

w ere  made a c c o r d in g  to  th e  f o l lo w in g  m ethod

( 1 ) Young s p ik e s  w ere  rem oved from  th e  l e a f  s h e a th s  and  

Im m e d ia te ly  p lu n g e d  I n t o  th e  f o l lo w in g  f i x a t i v e :

3 p a r t s  a b s o lu t e  a lc o h o l

1 p a r t  s a t u r a t e d  s o ln .  o f  c a rm in e  I n  g l a c i a l  a c e t i c  

a c id ,  p r e p a r e d  by b o i l i n g  th e  c a rm in e  an d  a d d  

f o r  1 m In .,  and  f i l t e r i n g  when c o o l .

(?) A f t e r  2 to  3 d a y s  th e  s p ik e s  w ere rem oved f ro n  th e  

f i x a t i v e  and th e  s o l k e l e t s  d i s s e c t e d  u n d e r  th e  m ic ro s c o p e .

(3 '  A n th e rs  w ere o u t  I n to  s m a l l  p o r t i o n s  and m ounted on 

% s l i d e  I n  a  d ro p  o f  a u e to - o a m iln e  s t a i n  t o  w hich  Iron h ad  

been  a d d e d . (The a o e to - c a m in e  s t a i n  u s e d  was a  0 . 5^  soln . 

o f  c a rm in e  (K irlb a u m ) I n  45 -’ a c e t i c  a c id ,  b o i l e d  f o r  1 m in u te , 

c o i l e d  an d  th e n  f i l t e r e d .  The I r o n  s o l u t i o n  m o rd an t was a  

s a t u r a t e d  s o l u t i o n  o f  f e r r i c  a c e t a t e  In  45 a c e t i c  a c i d .  A 

very s m a l l  d ro p  o f  t h i s  s o l u t i o n  was added  t o  th e  s t a i n  on t h e

s l i d e . )

( 4 ) The a n th e r s  w ere  s q u a sh e d  by p l a c in g  b l o t t i n g  p a p e r  

o v e r  th e  o o v e r e l lp ,  and  by m oving th e  b l u n t  end o f  a  d i s s e c t i n g  

n e e d le  o v e r  th e  b l o t t i n g  p a p e r  an d  o o v e r e l lp  with a  q u ic k  

c lo c k w is e ,  a n t l - o lo o k w ls e  m ovem ent.

( 5 ) The s l i d e  *ae h e a te d  o v e r  a  f l« e e  f o r  a few  s e c o n d s .

My t h i s  m ethod , p o l a r  v iew s o f  th e  p o l l e n  m o th e r  c e l l s

were f r e q u e n t l y  o b ta in e d ,  and th e  chrom osom es in t h e  c e l l s  

t e r e  s t a i n e d  d eep  p u r p le  a g a i n s t  a  b ack g ro u n d  o f  c o lo u r l e s s  

c y to p la s m . I t  wa found  t h a t  I f  th e  m a t e r i a l  a s  k e p t  f o r  m o rr
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t h a n  3 dflys i n  t h e  f i x a t i v e  o r  I n  70% a l c o h o l ,  t h e  p o l l e n  

m o th e r  c e l l s  boo m e  to o  h a rd ,  p o l a r  v iew s  w ere  r a r e l y  o b t a i n e d ,  

and t h e  c y to p la s m  I n  t h e  c e l l s  a b s o r b e d  s t a i n  r e a d i l y ,  

r e s u l t i n g ;  I n  p o o r  d e f i n i t i o n  o f  t h e  o h rom osam er. On t h e  o t h e r  

' and , I f  t h e  m a t e r i a l  w a i  sq u a sh e d  to o  soon a f t e r  f i x a t i o n ,  o r  

i r l o r  t o  f i x a t i o n ,  t h e  c e l l s  were fou n d  t o  b e  eo  s o f t  t h a t  

t h e y  w ere  e a s i l y  d e s t r o y e d  by s q u a s h i n g ,  and  t h e  chromosomes 

d i d  n o t  r e a d i l y  a b s o r b  s t a i n .  The a d d i t i o n  o f  I r o n  p ro v e d  

t o  b e  e s s e n t i a l  f o r  s u c c e s s f u l  s t a l n l r  wheret»e h e a t i n g  th e  

s l i d e  a f t e r  s q u a s h i n g  d i d  n o t  a p p e a r  to  I n t e n s i f y  t h e  s t a i n ,  

a l t h o u g h  I t  was o f  u s e  I n  f l a t t e n i n g  t h e  c e l l s  and  sp 're a d ln g

th e  chrom osom es.

T h ese tem porary p r e p a r a tio n s  co u ld  be k e p t  f o r  o n ly  a 

few  h o u r s  b e c a u s e  the cy top lasm  r a p id ly  a b s o rb e d  th e  s t a i n  

a f t e r  t h is  p e r io d .  As th e re  were no f a c i l i t i e s  f o r  p h o t o -  

gra o h ln g  th e  p r e p a r a t io n s  Im m ediately  t h e y  w ere  made, t h e  

w r i t e r  had t o  exp er im en t w ith  m ethods fo r  m aking  th e s e  

tem p o ra ry  aquash p r e p a r a tio n s  p e rm a n e n t .  S e v e r a l  m onths  were 

s p e n t  i n  u n s u c c e s s f u l  a t te m p ts . I t  was found  t h a t  th e  p o l l e n  

m other c e l l s  were very  d e l i c a t e  and  shrank In both  a l c o h o l  

and x y l o l ,  and t h a t  t  r d id  n o t  adhere to  th e  s l i d e  and po 

were l o s t  a s  th e  e l i d e  and o o v e r a llp  were p a ssed  th ro u g h  t h e  

v a r io u s  s o l u t i o n s .  The f o l lo w in g  method su g g e s te d  by 

u r .  n .  Krupko (B otany D epartm ent, U n iv e r s ity  o f  t h e  w i t w t e r . -

rand) g a v e  th e  b e s t  r e s u l t s .

» p a p e r  = H p  »->» f l * " 4  ° ’ e r  t h e  • U 4 * , h l o h  *“  t h *" 

, a . « ^  th r o u g h  t h .  f o l l o w i n g  r o l u t l c , . :

( 1 ) 25 Ml. 4 #  a ce t ic  acid

75 m l .  95> a l c o h o l

( ) go ml. 45% a c e t ic  nold

,10 a l .  9 5 ' t i e  o h o !  ••

(3 ) 10 1 1 . 4‘j  a c e t i c  a d d

90  m1 » 95 a lcohol •«

IH
10 m in e .

5 rains,

5 m lns



(4 )  a l c o h o l  • •

( 5 ) i b e o l u t s  r t lo o h o l

Vv . / a l e o l u t e  i lo o h o *  and 
x y l o l  ( e q u a l  a r t # )

( 7) I  x y l o l  . .  

( ) T I  x y l o l  .

50.

1 5  m ln a .  

10 ra in# .

. 1 5  m in e .  

.1 0  i l n o .  

.1 0  m in e .

( ) 95 a l c o h o l  .................  5 m in e .

( 5 ) 95 a l c o h o l  and.
dlox&n ( e q u a l  p a r t e )  5 m in e .

(6 )  I  d lo x a n  ......................... 5 m in e .

( 7 ) I I  d lo x a n  ......................  5 m ine .

<<*) Mount I n  d l o x a n -  
ba le a m .

( 9 ) Mount in  r y l o l - b ^ l e a m .

T h le  m ethod  wae e f f e c t i v e  I n  t h a t  tlxerc  wae l i t t l e  lo n e  

o f  m a t e r i a l .  However, many p r e p a r a t i o n s  w ere  c o m p le te ly  

d e s t r o y e d  when t h e  o o v e r a l l p  wae r a i s e d  i n  o r d e r  to  i n t r o d u c e

th e  b a ls a m .

The x y l o l  m ethod  (A) f a i l e d  b o c a u so  th e  p o l l e n  m o th e r  c e l l s

shrank s l i g h t l y  In  a l e o l u t e  a lc o h o l  and very  c o n s id e r a b ly  In  

x y lo l  and x y lo l- b a le a m . An a t te r .p t  was made to  reduce the  

sh r in k a g e  by In tr o d u c in g  fo llo w e d  by 10< x y lo l-b a le a iu ,  

u n d er th e  o o v e r s l lp ,  b e fo r e  m ounting in  norm al s tr e n g th  x y l o l -  

b aleam . However, t h i s  method proved very  la b o r io u s  and th ere  

was no marked l e s s e n in g  ir. shM ).ikage.

The d lo x a n  m ethod  (B) w^e p r e f e r a b l e  t o  t h e  x y l o l  raethou 

In th a t  l e e s  s h r i n k a g e  o c c u r r e d ,  b u t I t  was found th a t  the  

cytop lasm  a b s o rb e d  s t a i n  d u r i n g  t h e  p r o c e s s  and  th a t th e  

chromosomes I n  t h e  f i n a l  p e rm an en t  p r e p a r a tio n s  were p o o r ly

d e f i n e d .

In th e  w r i t e r '  o p in io n , a c o n s id e r a b le  amount o f  tim e  

s h o u ld  be  g i v e n  t o  t h e  m a ster in g  o f  a squash  te e h  ilque  

F  n l t a b le  f o r  t h e  a n t h e r s  o f  Cynodon and o th e r  s im i la r  g r a s s e s .  

However, - s  r e v e r a l  m onths had a lr e a d y  been d evo ted  to  th e

s q u a sh  m e t h o d ,  an d  a s  l i t t l e  p r o g r e s s  had b e e n  made In  t i l s  

tim e, I t  was d e c i d e d  t o  c o n c e n tra te  on t h e  p a r a f f i n  m ethod, 

and t o  rr'ike ch rom osom e counts en tir e ly  frrmi r o o t  t i p  

o r o p a r a t l  o n e .

m



(a )  f r n p u r a t l o n  o f  m a t e i d a l .

S u r f a c e  n i n n e r e  o r  u n d e rg ro u n d  rhlr .om ee o f  t h e  g r a s e  

■ ,.r«  o o l l c o t o d .  A l l  t h .  a d v o n t l t l o u A  r o o t ,  - e r e  ren o v o d  and  

th »  S t™ ..  . . r e  t h e n  e o s t s d  I n  th e  f o l l o - l n t ;  s o l u t i o n  f o r

It- h o u re :

1 ;V m l.  "Hortnmone"

569 m l .  w a t e r  ( I . e .  1 p i n t )

T h is  s o lu t i o n  . . .  fou n d  t o  s t im u la t e  th e  developm en t o f

a d v e n t i t i o u s  r o o t s .
The s te m . -  t h t ,  p i s - ed I n  s  d le h  b e f . e n  e h e o ts  of

m o i s t  b l o t t i n ,  d  W t  I n  a n  o v .n  . t  .  o o n . t a n t

t e m p e r a t u r e  o f  t .  «  A f t e r  2 t o  1 d a , ,  n o .  a d v e n t l t l o u .  r o o t s

had  d e v e l o p e d ,  - t e n  t h e . . -  r o o t .  . . r e  t  m -  «•> t  l n - '<**’
. t e r n s  b a r l n K t h .  r o o t ,  . r e  p lx o e d  I n  . . M r  f o r  6 h o u r . ,  

w o o , d i n s  t o  S a v f t .h ln  ( I J J ’t ) ,  So »  r a t i o n  1 .  o l o s .H r  r . l a t a d  

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

i n  w a t e r  t h e  t u r g o r  m o r e s . . .  a n d  t o .  o b r s w o e t . . .  t e n d  t o  be

io re  w id e ly  flpread in  th e  o e l l a .

The r o o t  t i p s  w ere th e n  rem oved by i«<ML« o f  a s h a rp

f o r c e p s  and I m m e d ia te ly  p lu n g e d  i n t o  t h e  f l e r a t l v e .

(b )  F i x a t i o n .
F o r n d e s c r i p t i o n  o f  tn e  f i x a t i v e s  u s e d  se e  p . -  ' •

A l l  f i x a t i v e *  w em  m ixed  J u s t  b e f o r e  u . e ,  10 t h e i r  k i l l i n g  and 

f i x i n g  p r o p e r t i e s  a r e  m ost  e f f e c t i v e  when th e  f l u i d  I s  t r »

The r o o t  t i p .  were p H o e d  I n  a  p h l u l  o o n t s l n l n g  ap p ro :  b . . - e  ,

7 . 1 . o f  t h .  f i r i n g  . o l u t l o n .  The p h i a l  . . .  l a » ^ l . t , l y  p la n e d  

u n d e r  a  vacuum pump f o r  5 m in u te s  I n  o rd e r  t o  rer-.ove

f i x a t i v e  f o r  pU h o u r s .

<r’ h o u r ,  f ix a t io n , the P . t . r l . 1  . . .  —  f r .  t h e
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o h l a l  and wamhed i n  g e n t l y  r u n n in g  w a te r  f o r  1? h o u r e .  I n  

o r d e r  t o  r e  ove a l l  t r a c e  o f  a d d  from th e  m a t e r i a l .

(d) D e h y d r a t i o n .

The m a t e r i e l  was d e h y d r a t e d  a e  f o l l o w s :

a l c o h o l  • • • • •  • • • • < •  ■ * 1 )̂ B in® .

10/ "   1 h o u r .

20 ; "    1 "

*. . e e .  1

40 ........................................  2 h o u r® .

50; *   2

6 0 ^  ■   2 "

lo i  "   2 "

iSQf " •  ..................................  2 "

95?  H .................................................  2 "

I a b s o l u t e  a l c o h o l  .....................  2
■£j  n w , . .  . ♦ • • • •  15 w ins  •

M a te r ia l  was s t o r e d  f o r  a s  lo n g  a® s e v e r a l  a e e k s  i n  1Q$> 

a l c o h o l ,  b u t  was n o t  a l lo w e d  t o  r e m a in  l o n g e r  th a n  12 h o u r s  

i n  a b s o l u t e  a l o o h o l .  D u r in g  d e h y d r a t i o n  t h e  m a t e r i a l  waa 

p l a c e d  i n  a  1 ?  s o l n .  o f  s a f r a n i n  i n  70 - a l c o h o l  f o r  1 h o u r .

I f  t h e  m a t e r i a l  was n o t  s t a i n e d  i n  t h i s  way, i t  was v e ry

d i f f i c u l t  t o  d e t e c t  i n  x y l o l  o r  wax, and  o r i e n t a t i o n  d u r i n g  

em bedding was u n n e c e s s a r i l y  d i f f i c u l t .

(e )  I n f i l t r a t i o n .

I h e  f o l l o w i n g  m ethod o f  i n f i l t r a t i o n  was u s e d :

( 1 \  p l a c e  th e  m a t e r i a l  i n  a  s m a l l  p h i a l  and  c o v e r  w i th  

a b s o l u t e  a l c o h o l .  Add x y l o l  t o  t h e  a l c o h o l  d ro p  by d ro p ,  

a l l o w i n g  a  1 t o  2 m in u te  i n t e r v a l  be tw een  each  d r o p ,  u n t i l  

th e  p h i a l  c o n t a i n s  a b s o l u t e  a l o o h o l  and x y l o l  i n  e q u a l

p r o p o r t i o n s .
( ) p l a c e  t h e  m a t e r i a l  i n  a  m i x t u r e  o f  $  x y l o l  a n d  4 

a b s o l u t e  a l o o h o l  f o r  15 m in u t e s .



C*' T r a n s f e r  t i ic  m a t e r i a l  t o  p u r e  x y l o l  and  l e  .ve f o r  

1 t o  ?  h o u r e .

( 4 ) C o v e r  t h e  m a t e r i a l  w i t h  f r e s h  x y l o l .  Add J m a l l  p i e c e s  

o f  wax (' .P .  4j8°0 . ) ,  w a i t i n g  u n t i l  e a c h  d i s s o l v e s  b e f o r e  

a d d in g  t h e  n e x t .  I f  d i s s o l v i n g  l e  s low  p l a c e  t h e  o o rked  p h i a l  

>n th n  o v e n .  .hen t h e  x y l o l  1? s a t u r a t e d  w i t h  wax, u n o o rk  

th e  p h i a l  an d  p l a c e  i n  t h e  oven . C o n t in u e  a d d i n g  wax u n t i l  

th e  x y l o l  I s  £ o f  t h e  r o  m e .

( 5) P l a c e  t h e  m a t e r i a l  I n  p u r e  wax (M .P . 4#5*C.)  and  l e a v e  

o v e r n i g h t .

(6 )  T r a n s f e r  t h e  m a t e r i a l  t o  p u r e  wax (M .P . 54*0 . )  and 

l e a v e  o v e r n i g h t .

( f )  R e d d i n g .

The m a t e r i a l  war embedded i n  pur=i wax ( a . P .  $4*0 . ) .

C a re  was t a k e n  t o  a v o i d  t o u c h i n g  th e  m a t e r i a l  w i t h  a  h o t  

n e e d le  d u r i n g  o r i e n t a t i o n .

N .3 . A t  no s t a g e  d u r i n g  th e  p r o c e s s e s  o f  i n f i l t r a t i o n  o r  

urnbedding, was t h e  m a t e r i a l  s u b j e c t ' d  t o  a  t e m p e r a t u r e  

h i g h e r  t h o n  bO*C.

(g) M l o r o t a a l n g .

Th i r o o t  t i p s  w ere  o u t  a t  7 m ic r o n s .  R ibbons  w are f i x e d

to  t h e  e l i d e  w i th  H ? u p t 'e  a d h e s i v e .  (See  J o h a n s e n ,  1940, 

op .  20 & 1 5 0 ) .

(h )  S t a i n i n g .

H e l d e n h a l n ' s  i r o n  h a e m a to x y l ln  s t a i n  wae u s e d  a f t t .  r  

Lewltc-ky f l . a t l o n ,  and c r y s t a l  v i o l e t  s t a i n  a f t e r  N iv a sh ln

f i x a t i o n .

The f o l l o w i n g  s t a i n i n g  s c h e d u l e s  were u s e d :

H e ld e n h a l n 1s I ro n  haem atoxy l l n _ s t a l n •

(1 )  x y l o l  ........................................................................................ 1 h r -
( r v l o L - . b s o l u t e  a l o o h o l  ( e q u a l  p a r t e )  .......... .. 10 m in e .



(5 )  ■wash I n  r u n n in g  w a t e r .................................................g m in e .

( 6 ) r i n s e  I n  a i e t l l l < x l  w a t e r .

( 7 ) m o rd a n t  I n  3 I r o n  alum   .............. .. 6 h r e  •

(8 )  r l n e e  i n  d i s t i l l e d  w a t e r .

(9 )  w ash  In  r u n n in g  w a t e r .................................................  5 m ln s .

(1 0 )  e t a i n  I n  .5  q .  h a e m a to x y ^ N  - r e p a r e d  
aocordln* '; t o  J o h a n s e n ,  1940, 5^ ..................I*- n r e .

(1 1 )  r i n s e  I n  d i s t i l l e d  w a t e r .

( 1 ? )  w .eh o f f  exoi e s  s t a i n  I n  r u n n in g  w a t e r .

( 1 3 )  d i f f e r e n t i a t e  w i t h  JT I r o n  alum u n d e r  
t h e  m ic r o s c o p e .

( 14) d i s t i l l e d  w a t e r ................................................................ 5 e l n e .

( 1 5 )  r.aeh In  n in n ln f ,  w a te r  .................................................  x n r *

( 16) d e h y d r a t e  In  g o f ,  7^ ,  95 and _ in
a b e o lv  t e  a l c o h o l ................................................................  ^ n s  In

(1 7 )  a b s o l u t e  a l o o h o l - x y l o l  ( e q u a l  r> s )  ............. c, m in e .

( 18) x y l o l  ( ?  c h a n g e s )  ........................................................... ^ m lnr.. e aoh .

(1 9 )  mount I n  x y l o l - b a l e a n . .

O r y s t a l  v i o l e t  s t a i n .

( 1 )  XZ1.1 ........................................................................................ l h r -

(~>) xy l 1 - a b e o l u t e  a l o o h o l  ( e q u a l  p a r t s )  ............  10 m in e .

(3 ) 7 0 *  a l c o h o l  .........................................................................  9 m in e .

(4 )  3 5  i l o o h o l  .........................................................................  5

(5 )  d i s t i l l e d  w a t e r ................................................................ 5 m ln 8 *

l a  ( lo u r ,  1942, • H D  ...............................................*

<7> - a  • • •

( ) 99  a lcohol ...................................................................  2 ee° e ‘

(9 )  n b e o l u t r  a l o o h o l  («* o h a n g f s )   ............................. ® o e * **

(1 0 )  d i f f e r e n t i a t e  u n d e r  th e  m ic ro sc o p e  
In  c lo v e  o i l .

, ....................  5 m in e .  e a ch .
( 11 ) x y l o l  ( P  c h a n g e s )  ............ .....................

( 1 2 )  I I I  x y l o l  ........................................................... ....................^  ***  I I

(1 3 )  m ount i n  x y l o l - b a l e a m .

i ir-
' '



C r y s t a l  v l > l e t  a t a i n  ea c  u s e d  a f t e r  N u v a s h ln ’ e f i x a t i v e  

w i th  i x o y l l e n t  r e s u l t a .  The o y t o p la u n  v a e  a lm o s t  o o l o u r l e s o ,  

ind t h e  ohrcmonomes o f  a  d e e p  v i o l e t  c o l o u r  w ere  o l e a r l y  

d e f i n e d .  The s t a i n  p r e f e r a b l e  t o  h a e a a t o x y l l n  a s  t h e  

ohromoeomeB were t h i n n e r  and  more t r a n s p a r e n t  w hloh  made f o r  

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

P l a n t ! v e e .
 ---------------

The f o l l o w i n g  f i x a t i v e s  w ere u s e d :

( 1 ) L e w l t s t y ' e  fo rm u la  f o r  s m a l l  ohrcm oecm e s . 

lOf form e l  8 v o l e .

1  c h ro m ic  a c i d  ................... 2  v o l e ,

( 2 ) L e w l tn k y 's  fo r ,a u la  f o r  r g e _ j ^ i r ^ / ) & % e e .

1 0 ; f o r m a l     5  v o l e .

1  uhrof i lo  a c i d  ................... 5  v o l e .

(3 ) N flvash ln *» f l u i d . 

a q .  c h ro m ic  a c i d   1 0  m l.

Ito1 f o n a o l  (commerol&l
f o r m a l i n )  ...................   • 1 m l.

G l a c i a l  a c e t i c  a o ld  . .  1 m l.

Avdulow ( I 9 3 I )  recommends t h e  two f o m u l a e  -  one f o r  

U r g e ,  an d  one f o r  e m a i l  ohroaoeom ee -  u s e d  by L e w ltek y .

a p p e a r s  t o  have  found  t h e  l a t t e r  f o m u U  m o s t  s u i t a b l e  f o r  

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

aomee o f  C ^ n ^ o n J ^ o l ^ l o n  P o r e .  ( u l a g .  5^, P* 17lt) and o t  l t e e  

o l e a r l y  t h a t  t h e  f i x a t i v e  u s e d  f o r  t h e  p r e p a r a t i o n  was 

h e w l t s k y ' s  fo rm u la  f o r  s m a l l  chrom osom es. The f i g u r e  I s  p o o r ly  

r e p r o d u c e d ,  b u t  I t  i s  o b v io u s  t h a t  t h e  chromosomes a r e  t h i n  

ind f c l r l y  w e l l  s p r e a d  o u t ,  and I t  a p p e a r s  t h a t  s e v e r a l  o f  the

chrom osomes show d i s t i n c t  c o n s t r i c t i o n s .

c a u s e  o f  Avdulow*e a p p a r e n t  s u c c e s s  t h e  w r i t e r  d e c id e d  

t o  u s e  L e v i t s k y '  f o r m u la .  As I t  i s  d o u b t f u l  w h e th e r  Lew iteky  

i n t e n d e d  1 0  f o n . o l  t o  mean W  «>r k* o f  co m m e rc ia l  f o m a U n



(40  f o m o l ) , t h e  w r i t e r  u a e d  b o t h  th e e t ,  p e r o e n to g o a  I n  b o t h  

t h e  f o r m u la  f o r  l a r g e  and  f o r  e m a i l  cihromoaomeo. None o f  

t h e s e  f i x a t i v e s ,  how ever, p ro v e d  t o  be s u i t a b l e  f o r  cynodon  

r o o t  t i p  m a t e i l  A. The ohromoeomee were t h i n  and  w e l l  

so a o e d , b u t  w ere  s c a r c e l y  v i s i b l e  a e  th e y  w ere  on ly  s l i g h t l y  

l a r k e r  t h a n  t h e  c y to p la s m .  Owing t o  t h e  a o s e n o e  of a o e t l o  

i c l d  -  w h ic h  d e s t r o y s  t h e  f i n e r  p la s m a  s t r u c t u r e s  -  th e  

m i t o c h o n d r i a  a r e  w e l l  p r e s e r v e d  by Lew lteky  f i x a t i o n .  I n  

p r e p a r a t i o n s  o f  r o o t s  r i c h  In  p la s m a ,  th o s e  m i t o c h o n d r i a  

m ig h t  form  a  d e o p ly  s t a i n e d  b a c k g ro u n d  a g a i n s t  w hich t h e  

oh.'omosomes a r e  p o o r ly  d e f in e d . Cynodon r o o t  t i p  c e l l s  a r e  

p a r t i c u l a r l y  r i c h  In p lae m a  and I t  I s  p r o b a b ly  due t o  t h i s  

f a c t  t h a t  t h e  la w l te k y  fo rm u la e  g a v e  su c h  p o o r  f i x a t i o n .  

V a r io u s  m ethods  w ere  t r ie s -  i o r d e r  t o  d a r k e n  th e

chrom osom es:

( a )  The m a t e r i a l  was l e f t  I n  t h e  f i x a t i v e  f o r  2 t o  }

l a y s  i n s t e a d  o f  f o r  f c t ih o u r s .

(b )  A ftn r  f ix a t io n  a n d  r in s in g  I n  w a t e r ,  t h e  r a n t o r l a l  

,as p la c e d  In H  chrom ic a c i d  f o r  ?  days an d  th e n  washed f o r

12 h o u r s .

(o ) Before m ordanting the s e c t io n s  were p la c e d  in  1 > 

chrom ic eo‘ 1 f o r  2 days and then  r in s e d  In  w a te r .

(d ) S e c t i o n s  were mordanted I n  6* I r o n  alum  f o r  6 h o u r s ,  

or a l t e r n a t i v e l y  fo r  12 h o u r s ,  Inn ten d  o f  m o u n t i n g  In  

Ir o n  alum f o r  6 h o u r s .

None o f  th e s e  m ethods m et w ith  any s u c c e s s .

In  th e  w r i t e r 1 rev io u o  p ip e r  on C jx ^ o n J !r A l2 % l  

(H u ro cb ., 19451, -" " r -* 1 A m t l . . .  « . r .  «M 1. - V - 1 -
m n tln n  w ith  th e  p . r . f f l n  method o .  .p p l l e d  t o  r o o t  t i p  ■  

m t e r l . l .  o f  .1 1  th e  V lx o t lv e .  f r i e d ,  on ly  «ov .« .h ln  end aBK 

f i e l d .  g . «  B®°d '  s u i t e ;  but even  t h . e .  imo f l » t t y . .  M M  

$„ r e v e a l  a n y  d e t a i l ,  o f  ohrom o.om . a o r p h o lo g y . T h. - . d t . r

n e l o o t e d  N a v a ,b l n ' ,  f l u i d  f r  1 " » •  0™ ” "  "

. . .  f l x a t l v .  rave  t h e  b e . t  r e . u l t .  r t t h  o r y . t a l  v i o l e t  e t a l n



A f t e r  N e v a s t i ln  f l x i . t l o n ,  t h e  otrom oaomee v.ore f a i r l y  w e l l  

spread  o u t  md v :ir. o l e ^ r l y  o u t i i n  d u f a i n  a t  a b e e 1.i ro u n d  o f

c o l o u r l e s s  o y t o p l a s  i.

C r i t i c a l  o b s e r v a t i o n s  o f  chromosomes w are  made w i t h  a 

Bausoh .v Loub 2 rua. ( K  x )  npoohro. u . t i o  o i l  im m ers io n  o b j e c t i v e  

and  u j i o s  17x o c u l a r ,  p iv ln * ' u t o t a l  m e R n i f lo a t io n  o f  300Ox 

wt t u b l  l e v e l .  The dlu- r i  is o f  t. v n e t s  p h ase  p l a t e s  w ere  drawn 

t i t  t  1: a, n i v i c u t i o n  v l t h  t h e  a i d  oi a i ,e l  s  cam era  l u o i d a .

P h o to g r a p h s  o f  t h e  snna  m eta r  htioe p l a t e s  waro te-' an a t  a 

m a g n i f i c a t i o n  o f  U 50x and s u b s * q u e n t ly  e n l a r g e d  t w i c e .

B e c a u se  o f  t h e  t e n d e n c y  f o r  o v c l ' i p p l n  o f  t h e  s o m a t ic

oh ro  . .o a o n e a B I '- c t  d e t e r m i n a t i o n ,  o f  uh ronoeo  ue numbers w are

o b t a i n e d  onl;  . 1 t h  ,£r o « t  d i f f i c u l t y .

fh e  f o l l o w  in ,  enromoaome c o u n t s  were nade from  le to p h e ae  

p l a t e s  in  r o o t  t i p  c e l l s  f i x e d  in  a v s a h i n ' s  f l u i d  and a t e i n a d

w ith  c r y s t a l  v i o l  t .

Vi................................... ................................

Cvnodon t n -n. ivnal Burtt .  ' v y . . . .  r,0. ' l a t a  2u /

Uy n n d n m  d H O t v l o n  P a r s ....................................................4 0 ' ! Z  ‘

( P l s U  2 .)

rta •,J • •..........................-no ion.

thSlON
Hcuant trends in taxonomy h s v r  laced e u h, 1 on ( he

cation  o f the r e s u l t s  of inveati# a t i c  is in ,n4

o to p r o b l ,n .  of o l m . s l f l o t i o n .  Cytolo, . c l  data, i f

:u l ly  d a t e ,  l in e d  and u s e d  i n  c o n j u n c t i o n  w i t h  o t h e r  e v id e n c e ,
a. .. —^ ne 1 ', 1.1 T1 fll 11 09 •



Oamera l u c i d a  d raw in g  o f  r o o t  luotapluice 

o f  :ynodon  d a o ty l o n  P e r n .  x 3°0C

ll5o ,

of iiietnuh/ioe p la te  nhown in  Fig. 1.
2)00 x

p h o to m ic r o g r a p h s



A lth o u g h  l r  l - T  r t h u r e  a p p e a r s  t o  b e  l i t t l e

c o r r e l a t i o n  be tw een  t '  xonnmio p o s i t i o n  and  t h e  n a t u r e  and 

num ber o f  t h e  chr'vioeot'.ier, y e t  i t  l a  g e n e r a l l y  a g r e e d  t h a t  

w i t h i n  r e a l  r i o t e d  c l  r e  l e e  o f  a f f i n i t y  t h e  num ber o f  c h r a n o -  

aomes a s  w e l l  am t h e i r  e l s e  and form  may o l t e n  a f f o r d  

i m p o r t a n t  e v id e n c e  I n  t h e  d c t e r a l n a t l M i  o f  s p o o le e  r e l a t i o n s h i p s  

I n  many g e n e r a  o f  f l o w e r i n g  p l a n t s ,  th e  ohromoeomee a r e  

$,o s m a l l  an d  s i  l i a r  i n  a l s o  and  shape  t h a t  no o o n e t,an t  

m o r p h o l o g i c a l  d i f f e r e n c e  be tw een  them c a n  be o b s e r v e d .  I n  

ouch  g e n e r a  tr ie  number o f  chromosomes h a s  p ro v e d  a  u s e f u l  

c r i t e r i o n .  C e r t a i n l y ,  s p e c i e s  g r o u o ln g e  made on t h e  b a s i s  o f  

ohromoecme num ber f r e q u e n t l y  c o r r e s p o n d  s t r i k i n g l y  w i th  t h o s e  

a r r a n g e d  by t a x o n o m i s t s  on o t h e r  g r o u n d s . D a r l i n g t o n  (19^0)  

t a i n t a i n s  t h a t  i n  a g r o u p  where p o l y p l o i d y  and o t h e r  o y t o -  

l » ; l c a l  i r r e g u l a r i t i e s  have r e s u l t e d  i n  s y s t e m a t i c  c o n f u s i o n ,  

chromosome num bers a r e  n o t  m e re ly  an  I n d i s p e n s a b l e  guiflo In  

s o l v i n g  t h e  taxonom ic  p ro b lem , b u t  a c t u a l l y  p r o v i d f  a  r i g o r o u s  

b a s i s  o f  o l a r s l f l o a t i o n  which i s  n o t  t o  be found i t  th e  w e l t e r

o f  m o r p h o l o g ic a l  fo rm s .

I t  i s  p o s s i b l e  t h a t  t h a  Cynodon g e n u s  i s  su c h  a  g ro u p ,  

and t h a t  a  o a r e f u l  o y t o l o g i c a l  s t u d y  o f  i t  v o u ld  n e s l s t .  

g r e a t l y  i n  • d i v i n g  t h e  p rob lem  o f  s p e c i e s  g r o u p in g s  w i t h in

t h e  g e n u s .
I t  l e  o b v io u s  from an e x a m in a t io n  o f  t h e  s o m a t ic  

chrom osomes o f  t h e  Cynodon s p o o l s ,  s t u d i e d  t h a t  t h e  chromosome. 

IB eaoh  ocm plem en t, b e c a u s e  t h e y  a r e  s m a l l  and  rem a rk a b ly  

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

o v t n l o g l c a l  c l a s s i f i c a t i o n  m ust  t h e r e f o r e  be  b a s e d  e n t i r e l y

on d i f f e r e n c e s  i n  chromosome num ber.

W ith  t h e  exoo p t i o n  o f  <),. Rradlejfl, t h e  n o m r ' lo  oh ro n o sc* , .  

num bers o f  th e  Cynodon s p e c i e s  s t u d i e d  form a  polyploid  s e r i e s  

w i t h  a  b a s i c  number o f  10, in  w h ich  lB

t h .  d i p ) o l d  f o m ,  «»« ” l t -l n l 4 ’ * "*

,nd o .  d . o t t i o n . x a i i  51B 5S1 bl>t h
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I t  l  r d l f t  i 0 !' I t  t o  n e o e r t a l n  t h e  cy t o l o g l o a l  r e l a t i o n s h i p  

o f  0 . ' r n d j .e j r i  t o  t h e  o t h e r  e p e o l e e .  I t  I s  p o s s i b l e  t h a t  

.h i s  r a f is  <y be an  a n e u p l o l d ;  a s  a  r e s u l t  o f  n o n - d l e J u n c t i o n  

o r  une  u a l  d i s t r i b u t i o n  o f  t*. ohroraosau 'es , g a m e te s  w i th  one 

o u ro io e o m e  l e s e  t h a n  t h e  u s u a l  number may a r i s e ,  and  th e  

u n io n  o f  two su ch  r  -  1 gam etes  w ould  r e s u l t  I n  a form w i t h  

)ri'' h f i l r  l e e r  th a n  th e  u s u a l  s o m a t ic  com plem en t. A c c o rd in g  

to  -luirp (1 9 /6 )  s u c h  a n e u p lo l d  fo rm s  d i f f e r  more from th e  

n o rm a l d i p l o i d  th a n  do  p o l y p lo i d  fo rm e .  C hu rch  (1929) came 

" c r o c s  s e v e r a l  s u c h  exam ples  i n  h i s  s tu d y  o f  g r a s s  g e n e r a ,  

fie fo u n d  i t  o n v o n le n t  t o  u se  t h e  t o m  " d y e p lo id e "  f o r  t h e s e  

“I r r e g u l a r  d e v i a t i o n s  from t h e  f u n d a m e n ta l  h a p l o l d  b a s e  I n  a  

p o l y p l o i d  s e r i e s . "  He a l s o  d i s c o v e r e d  t h a t  many o f  t h e s e  

" d y e p l o i d e "  had an  o b v io u s  h y b r id  o r i g i n ,  and came t o  th e  

o o n o l u s l o n  t h a t  h y b r l d l t y  and d y s p lo l d y  were f r e q u e n t l y  

c o r r e l a t e d .  The f a c t  t h a t  C . B ru d i e y l  I s  c o m p le te ly  s t e r i l e  

s u g g e s t s  t h a t  t h i s  t r a s e  may a l s o  b e  o f  h y b r id  o r i g i n .  Quoh 

a n  o r i g i n  m ig h t  c e r t a i n l y  a c c o u n t  f o r  I t s  um usual chromosome 

num ber.

A l t e r n a t i v e l y ,  I t  may bo s u g g e s t e d  t h a t  t h e  Cynodon g e n u s  

h a s  two b a s i c  numbers o f  9 and 10, and t h a t  th e  genus  has  

t h e r e f o r e  d e v e lo p e d  a l o n g  two s e p a r a t e  l i n e s .  On t h i s  

is  s u m p t io n ,  I t  would be  d i f f i c u l t  t o  e x p la i n  why C . B r a d le y l .  

t h e  d i p l o i d  form I n  t h e  9 - s e r l e e ,  I s  c o m p le te ly  s t u r l l e .

I f  two g r o u p s  a r e  p r e s e n t  I n  t h e  g e n u s ,  one would e x p e c t  t o  

f i n d  v e ry  d i s t i n c t  m o r p h o l o g ic a l  and  a n a to m ic a l  d i f f e r e n c e s  

b e tw e e n  C . Hr d l e y l  on th e  o n j  h a n d ,  and th e  o t h e r  s p e c i e s  on 

t h e  o t h e r .  D ifferen ces  do e x is t ;  C.. B r a d le y l  I s  d i s t i n c t  

from t h e  other e p e o le e  a s  r e g a r d s  t h e  l e a f  v e r n a t i o n  and th e  

ibpenoe o f  u n d e rg ro u n d  rh iz o m e s .  Ho o v e r ,  t h e s e  d i f f e r e n c e s  

You Id  a p p e a r  to o  s l i g h t  t o  p r o v id e  t h e  e v id e n c e  I n  s u p p o r t  o f

auoh  a n  a s s u m p t io n .

A o a -e fu l  study o f  t h e  e x t e r n a l  m orphology and l o a f  

anatom y o f  C . J  g e n n l i l l  s u g g e s t s  t h a t  t h i s  g r a s s  I s
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I n t e r m e d i a t e  be tw een  ' .  df.e t y l o n  and  G_. t r a n e v a a l e n o l a . I n  

' l i e  d ee o r l i .> t lo n  o f  t h e  o r i g i n  o f  t h i s  g r a s s ,  M r. W.B. M agennls  

d e f i n i t e l y  o o n e l d e r s  I t  t o  be  a  h y b r id  be tw een  11 F l o r i d a M
'  |  W

(C. t m n e ’ H ' e n p lp )  tnd “Kwoek" (C . d e o t y l o n ) .  and th e  

ohrorooeome number s u p p o r t s  h i s  c o n t e n t i o n .  H i s t o r i c a l ,  

l o r p h o l o g l o a l  and c y t o l o g l o a l  d a t a ,  t h e r e f o r e ,  s u g g e s t  t h a t  

t h i s  t r l p l o l d  I s  n o t  a n  a u t r - p o l y p l o l d  b u t  a  d e f i n i t e  a l l o -  

> o ly o lo ld  a r i s i n g  from  a  c r o s s  be tw e en  a  d i p l o i d  and  a  t e t r a -  

o l o l d .  The f a c t  t h a t  0 . I t a g e n n l s l l  d o es  n o t  s e t  s e e d  s u p p o r t s  

t h e  o b s e r v a t i o n  made by many w o rk e rs  t h a t  t r l p l o l d e  a r e  n e a r l y  

a lw a y s  s e x u a l l y  s t e r i l e ,  e ln o e  th e y  c a n n o t  u n d e rg o  r e g u l a r  

r e d u c t i o n  owing t o  t h e  odd num ber o f  ohrononom ee.

T h a t  0 . d a c t y lo n  I s  a  t e t m p l o i d  s e r v e s  t o  e x p l a i n  many 

o f  t h e  c h a r a c t e r i s t i c s  o f  t h i s  s u e c l e s .  As I s  o f t e n  t y p i c a l  o f  

t e t r a p l o l d  form s t h i s  g r a s s  I s  l a r g e r  I n  s i z e ,  more v ig o r o u s  

i n  g ro w th ,  and a l t o g e t h e r  h a r d i e r  t h a n  th e  d i p l o i d  form .

3 .  d a c t y l o n  h a s  a  w o r ld -w id e  d i s t r i b u t i o n  an d  f l o u r i s h e s  u n d e r  

1 v a r i e t y  o f  c o n d i t i o n s ,  w hereas  o t h e r  Cynodon s p e c i e s  a r e  o f  

l i m i t e d  d i s t r i b u t i o n  nd a r e  o f t e n  r e s t r i c t e d  t o  one 

p a r t i c u l a r  h a b i t a t .

Many e y e t c m a t l s t s  have  rem arked  on th e  w id th  o f  v a r i a t i o n  

w hich  o c c u r s  w i t h i n  t h i s  one s p e c i e s .  (Bee p .  12) .  A c c o rd in g  

t o  C ra n e  (1 9 4 o )  su c h  v a r i a t i o n  I s  o b v io u s ly  c o r r e l a t e d  w i t h  

t h e  t e t r a p l o l d  n a t u r e  o f  t h e  p l a n t .  He s t a t e s  t h a t  " i t  I s  a

0 0  n o n p ln o e  t o  f i n d  a  m ore com plex  and  w id e r  r a n g e  of 

v a r i a t i o n  I n  p o l y p l o i d  s p e o l .e s ,  and  e s p e c i a l l y  I n  h ig h

p o l y p t h a n  I n  d i p l o i d .................... Where two o r  more g e n e s

, ;o v e m  t h e  e x p r e s s i o n  o f  t h e  same c h a r a c t e r ,  a s  i s  couimcn In  

o o l y p l o l d s  t h e i r  e f f e c t  1 o f t e n  c u m u la t iv e  an d  c o n s e q u e n t ly

1 g i v e n  c h a r a c t e r  may i n t e r g r a d e  f r u n  one e x tre m e  t o  Hie 

o t h e r . "

I t  i s  I n t e r e s t i n g  to  n o te  t h a t  C . u.iOtyxO|i Ip  h i g h ly  

f e r t i l e ,  w h e reas  Q ■ t r a n s v a a l e n s lm  r a r e l y  p r o d u c e s  m abdre s e e d ,  

po q u o te  O ra n e  ( l ' ) 4o ) :  v e ry  c o n s i d e r a b l e  e v id e n c e  I t

, p p . , r »  , = . . 161.  t=  p r « U « t  t h a t  t h e  d - h ^ l l n g  o f  t h .

\
»



Camera l u c l d a  d ra w in g  o f  r o o t  m e ta p h a se  o f

Cyrodon  t r a n e v a a l e n c l o  l u r t t  Davy xJOOO

l a t e  chown I n  F i g .  1 .?V oto lorographfl of metapha



ohromoso ;a o f  o t a r l l o  h y b r ’.ds w i l l  1 hi 1 t o  i n c r e a s e d  

f e r t i l i t y ,  b u t  i n  f e r t i l e  forma w i l l  L.ia i t o  r r e d u c t i o n  of  

f e r t i l i t y . "  D a r l in /  t o n  ( 1 4  ) o t s o r v  t e n  p o ly p lo id  which 

fcfts a r i s e n  f ro ;  a n o n -h y b r id  d i p l o i d  i s  lo  n f e r t i l e  th a n  the  

d l o l o l d  t ' a r e n t ,  w ' a r e a s  doub l ln  of  ti;e chromosomes In a more 

o r  l e  t* s t e r i l e  n y b r ld  r e s u l t s  In a p o ly p l o id  which l a  f a i r l y

.

ThuBt la t t e r  p rop erties ,  he m a i n t a i n s ,  a r e  "due to the 

d l a s  1mll a r  chrome,somee of o p p o s i t e  p a r e n t  no l o n g e r  pairing  

with one anotutir but . i t h  t  e new i d e n t i c a l  " t e r  reduced 

by th e ir  own doublln* .* I t  would a p p e a r ,  t; e re  fo r  , t h a t  

tl u or it In of a fe. t i l e  te tra : l o l d  hue u sound gi i c t l c  b a sis ,  

and t :.,t C. aaotylon p o s b l b l y  a ro s e  from t e loub l la  of  

ohronoBon a in » f a i r l v et jt-IIo d i p l o i d  « .c: t o r .

C. d c c t .  Io n  v r r .  *.■ jus (" 11" a l e c 1 ■r” ) • ' 1'

0 .  (ir.otylon In imny r apeots; both 1 kvc the va-e chromosome 

number, t).'elr l e a f  anatomy i s  nlno. t 1 ji 1 at 1, *« rerarde

•

But whereas C. dactylon lo e v igorous- r* r. .! ic mpy r e  ch a 

helf-Ut o f  40 cm. und Vu f a i r l y  f e r t t i  C. > '  ion v . r ,  dartsus

la  a  r l o . - f r o w i n f , p r o u t r r ta , t u f t s :  r ■ r- i c  r a r e l y  acts

sued. T 'lo  pecull-.r # rowti; form apv r s  t o  W e t: ms taut 

c h a r a c t e r ;  In  the e .per: un ta l p l o t s  at "rvnkenwri theoe two 

e rn . i a c s  have been • row.In under  ’ .r c t l .  nl d l t  r  cczv1.: t i o n e  f o r  

aeve'i . l  ynrrs, m the v; r lc ty  has rv  Ji t r u e  tc type t h ro u g h  

t i l l s  p e r i o d . The a v a il  b le  data, t ;reform, sur sat that ’’Hall*

Selection"  Is  merely e form of .i" .■ ,.ylon. o n  in I sec

p. 6) mlr.ht l e  d one  to auepoct t mt It i rone *> the r e su lt  o f  

a m u ta t i o n  w h ich  p ro d u ce d  an s l t e r t t l o n  In  , r o v t  "or 1 ’ i s  

o e r t u l n  t h a t  " a l l ' s  S e l e c t i o n "  I c  n o t  nn ooolu! i o e l  o r  

f e o f r a p h l c a l  fo rm  o f  C. d a o ty lo n  I n  ic e d  by p o c u i i i  • • ro n -  

m e n t e l  c o n d i t i o n s ,  s i n c e  bo th  t h e s e  rraasas wher t r a n s p l a n t e d  

t o  a ot ‘n o n  t e a t i n f - r r o u n n  r c v u ln o d  t h e i r  o r 1 in  1 M t Ln- 

pu iaU lvn  f e a t u r e s .



chro ioso ' s of a tjr l lt -  hybrids w i l l  1 . t > Incroaaad

f e r t i l i t y ,  but in fa r t l lw  for i ,,111 load to w reduction of  

f e r t i l i t y . ” Darlln, ton ( 19-Vj) obaorveo t ■ t a p o l y p l o i d  wl ich  

hio  #rloc: fro,, a non-hybrid d ip lo id  la l e  a f e r t i l e  than th e  

di lo id  parent, whereas doubling of tho chronoaori.ia in a more

or gge: a s t e r i l e  h y b r id  reaultr i n  a p o l y p l o i d  w h ich  la  f a i r l y  

f e r r I: a; , 1: vo. ort on t o  I t t  f e r t i l i t y ,  t r u e - b r e e d in g  .

Thdtit. l a t t e r  r - r o p e r t l e e ,  he a n i n t a m t ,  a r e  ’’due t o  t h e  

d i s s i m i l a r  ohromoaomee of op;o u i t o  parents nc l o n g e r  p a i r i n g  

w i t h  o n j  a n o t i . e r  b u t  w i th  t h e  new i  ' a n t l o o i  m a te r  p roduced  

by t h e i r  own d o u b l i n g i t  woul appear, t;  e r u f o r ■,, t h a t  

t i t  o r  I, ir- of o f  u t i l e  t e t r n r  lo l - i  • s i ■ r - i ' M c  b.m.'.s, 

and that G. u a c t p l j t .  p o ss ib ly  arose from t e doubli.n  o f  

o h r o a o D o n s  in a fa ir ly  B turlle  d ip loid  Q i o e s t o r .

C . d a c t / l o n  va r .  denaue (” a l l ’ s e l e c t i o n " )  r e  a ibli :i
~~

C. dnctylon in many r spacts; both have the same c ronoaoie

nu tber, th e ir  l e a f  anatomy i s  almo: t, ii m t i c u l , ( ul t s rer orde

■

But whereas C. duct: Inn ir  e vigorous rro s vhlcli may rof.oh e 

hei ht o f  40 c . ■ n ' in i a i r l y  f e r t i l e ,  C. J-,ct.. Ion var. d a n s u s  

i s  a s l o v . - ( rowln,- , pro t r o t 9, tu fted  r » s s  whio rare ly  seta  

a tied. This peculiar  growth form appe rs to be a cons La, t 

character; In the experimental p lo ts  at : rankeiiwnl- these two 

gra;; sen have been , rowing under exact ly  ni i l l  nr conditions fo r  

nnveral arre, an the v ar iety  has romclncd true to ty p e  th ro u g h  

t h i s  pariod. The avail.'bid dot,., - rafore , cu tat that " H a l l '  

utilactlon la  merely e form of C. ■ ,u : - l o u . It; or ig in  (see  

p. 6) might le  d one to suspect that i t  aroae a the resu lt  of 

b mutevIon whieb producad an a lte r a t io n  in growt? "orm. I t  i s  

oerto ln  that ” a l l ’ s Selection"  io  not an oeolu/ lo e l  or 

geographical form of G. dactylon In d u c e d  by p ic u  le n v  ron- 

raental cond it ions, since both these  grosses when transplanted  

to  a oomnon ter,ting-ground retained t ' .e lr  orlrinmPajintln-



am era l u c i d a  d r a w ln -  o f  r o o t  m e tap h ace  o f  

"'ynodon r a g e n n l e l l  Hu r c  on be s p .  n o t .  xj>00

^nnh/.se p l a t e  rbovn In  FP h o to m lc ro g ra p h n  o



>t n t  ( 1927a )  o o n m id e rs  b o t h  0 .  B r a d la y ^ and  C . t r a n s -  

v a a lg n f l ie  t o  be n a t u r a l  h y b r i d s  be tw een  0 .  d a o ty l o n  and 

il » - i tu _ a . h i e  d o e s  n e t  seem p r o b a b l e  I n  t h e  l i g h t  o f  a  

n u r a e r lo a l  c o m p a r is o n  o f  t h e  ohron.osomes o f  t h e  t h r e e  f i r s t -  

len t , toned  e p e o l e e .  However, t h e  ohroraoeooe number of  

l * - h l r « u t u e  m ust be d e te r m in e d  b e f o r e  any s t a t - m e n t  can  be made 

r t a l n  l y , t h e  f a c t  t h / i t  t ^ a r u y a a l e n e l  * r a r e  ay s e t a  aood 

« a  t h a t  C ^ H r j d l e y i  n p l e t e l y  s t e r i l e  d o e s  s u g g e s t  t h a t

t h e s e  two s p e c i e s  m ig h t  h a v e  a  h y b r i d  o r i g i n .  S y s t o m a t l s t s  

h a v e  been  a c o u e ta n e d  t o  d e f i n e  a  h y b r id  a s  a  c r o s s  be tw een  

i n d i v i d u a l s  o f  two d i f f e r e n t  s p e c i e s .  The g e n e t i c i s t ,  how ever ,  

l a f i n e s  a  h y b r id  a s  a  c r o s s  be tw een  two g a m e tes  o f  d i f f e r e n t  

g e n e t i c  c o n s t i t u t i o n ,  and t h e r e f o r e  r e c o g n i s e s  I n t e r s p e c i f i c  

and l n * - A e p e o l f l o  h y b r i d s .  I f  t h i s  w id e r  u s e  o f  t h e  t e m  I s  

reoop by th e  New S y s t e m a t i c a " ,  I t  I s  q u i t e  p o s s i b l e

t h a t  a  h- id  o r i g i n  c o u ld  be a t t r i b u t e d  t o  m o s t ,  i f  n o t  a l l ,  

o f  t h e  on form s s t u d i e d .

2jgP-g-r Ag<>n o f _ t M _ohromosciae num bers w i t h  th o s e  r e c o r d e d  

i n  t h e l i t e r a t u r e . (S e e  p .  47)

H u n t e r ' s  chromosome number o f  30  f o r  C . dao ty l o n  s u p p o r t s  

t h e  w r i t e r ' s  a s s u m p t io n  t h a t  10 I s  th e  b a s i c  number o f  th e

Oynodon g e n u s . Hut, whereac th e  w r ite r  found C. d a o ty lo n  t o

be a t e t r a p lo ld ,  H unter f in d s  i t  to  be a t r l p l o l d .

The numbers o b ta in ed  by b o th  Janokl Annual and  Avdulow f o r

Oynodon s p e c ie s  a r e  a t  v a r ia n ce  w i t h  th o s e  d e te r m in e d  by th e  

w r i t e r .  These two w orkers m a in ta in  t h a t  the b a s i c  number o f  t ta

Oynodon genus i s  9, s in c e  th ey  b o th  fin d  3 6  chromosome# in

0 .  d a o ty lo n  and  Janak l .carnal r e co rd s  a d ip lo id  c o u n t  o f  18 f o r  

0 .  d l p l o ldum.

To assum e th a t  th e  Oynodon genus has two b a s ic  numbers o f  

9 and  10 c o r r e s p o n d i n g  t o  two se p a r a te  l i n e s  o f  developm ent 

would a p p e a r  t o  s o lv e  t h i s  problem  o f  c o n f l i c t i n g  chromosome
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n um bers .  However, t h e  reaeonfl rhjr th o  w r i t e r  o o n s id e r e  

0 « Bra d l e y !  t o  be an  a n e u p lo l d  e p e o lo e  d e r i v e d  from iui a n o e e t o r  

»it.h a  b a e l e  number o f  10 r a t h e r  t h a n  a d i p l o i d  e p e o le e  w i t h  

% b a e io  number o f  9 , h a v e  been  g i v e n  on p .  fCj . A ls o ,

3 . d a o t y l o n  a c c o r d in g  t o  c l  Animal and nvdulow  s h o u ld  f a l l

be i n c lu d e d  i n  t h e  10- e e t l e s . From a  s tu d y  o f  t h e  l i t e r a t u r e  

ruid o f  t h i s  p r e s e n t  w ork , i t  i s  c l e a r  t h a t  G. d a o ty l o n  i s  

r e p o r t e d  t o  have  t h r e e  d i f f e r e n t  chromosome number* -  3 0 ,  3& 

and  4o .  U n f o r t u n a t e l y  n o t  one o f  th e  w o rk e rs  m en t io n e d  

d e s c r i b e e  t h e  m orpho logy  o f  th e  g r a n s  s t u d i e d ,  s o  t h a t  i t  i s  

i m p o s s ib l e  t o  make any c o m p a r is o n .  I t  i s ,  t h e r e f o r e ,  p r o b a b l e  

t h a t  t h e s e  t h r e e  num bers r e f e r  n o t  t o  one s p e c i e s ,  b u t  t o  

t h r e e  d i f f e r e n t  s p e c i e s  o f  Cynodon.

Tn th e  w r i t e r ' s  o p in io n ,  t h e  problem  c o n c e r n in g  t h e  

b a s i c  num ber o f  t h e  Cynodon genus  c a n n o t  be s o lv e d  u n t i l  t h e

uhraaoeom e com plem ents  o f  a l l  t h e  known e p e o le e  w i t h i n  t h e  

^ e u u s  have  been  c r i t i c a l l y  exam ined . The w r i t e r  i s  a l s o  

c o n v in c e d  t h a t  s u c h  a  o y t o l o g i o a l  e x a m in a t io n  m u s t  be 

accom pan ied  by a  c a r e f u l  m o r p h o lo g ic a l  d e s c r i p t i o n  o f  eaoh

i n t o  t h e  9- s e r l e s ,  w h i le  at ng t o  t h e  w i t e r  i t  s h o u ld



The p r o b l e c  o f  t h e  taxonom ic  r e l a t i o n s h i p s  o f  th e  Cynodon 

a p e o l e s  u e l o o t e d  we.s e l u c i d a t e d  by a s tu d y  o f  t h e i r  e x t e r n a l  

,orp  o lo y y ,  l e a f  o i .a to  y , and otiro-noeonvj num ber. The r e s u l t s  

o f  th e  c t o l o  l o ’il and T O rp h o lo y le a l  r e s e a r c h  showed e ram ark -  

fiblo u n i f o r m i t y ,  and I t  I s  c e r t a i n  t h a t  t h e  num ber o f  chromosomes 

u u e f u l  add i t i o n a l  cl u r  ■ a t e r  in  th e  d e t e r m i n a t i o n  o f  th e  

p o s i t i o n  o f  t h e s e  s p e c i e s  v  o s s  r e l a t i o n s h i p s  would  o th e r w i s e  

h a v e  been u n c e r t a i n .

A d e t a i l e d  e x a m in a t io n  o f  th e  e x t e r n a l  m orphology showed 

t / •. t  t lu i  s p e c i e s  do n o t  d i f f e r  r r e n t l y .  The o n ly  r i l l n h l e  and 

c o n s t a n t  c a r a c t e r a  a r  th e  v e r n a t i o n  o f  t n e  l e a v e s , t e e  o re s e n o e  

01 a b s e n c e  o . r  I .to . i ,  t! i nr.t.ure ■;: t h e  p ro d u ce  1 r a o h i l i a ,  

and th e  l e n g t h  o f  t  e f lu m e s  in  r e l a t i o n  t o  t h a t  o f  the  

s p i t r e l e t .  The r.pool- i l f f e r a d  a lu o  r e r e r d s  th e  l e n g t h ,  

w i d t h ,  ( n !  ' . n i r i  r’e rc  o f  t i n  l e a f ,  t h e  number o f  a p ike  a , th e  

n a t u r e  o f  t h e  l l r u l e ,  end i l z e f l V i t  t h e s e  c h a r a c t e r s  were o f t e n  

fou n d  to  be v ^ ry  v a r i a b l e  uid c o u ld  be c o n s id e r e d  on ly  In  

c o n j u n c t i o n  v. 1th o t ^ e r  c r a s t e r s ,

From a c r i t i c a l  s t u d ,  o f  th e  l e a f  anatom y f  a w r i t e r

oonoitVwd t  Mt t .  c o n ly  r v l l e b  a d in  n o - i t lc  e a t  r e s  are th e  

n a t u r e  o f  th e  aba  x l e i  -Hi '■ arm I s  i t  o tii. e r  )f  f i r s t  o r d e r

b u n d le s  p r e s e n t .  / d la i  o t i n  ku to  th e  t. c o l e s  was based  

o r  c h a r a c t e r s  of e x t e r n * !  n o r .  . d o ,  in  c o n j u n c t i o n  w i th

e r a  to  a iflbi o h u r a c t e r u .

Tho ohromoso:ae numbers i n d i c a t e d  t h a t  th e  b u s ic  number 

o f  t h e  ( siiub was 10 n m  t n a t  th e  e r  i f o r  md e p o ly p lo id  

e e t l c s  in  w hich  0. t r a n o v w w le n s la  w; • t h e  d i p l o i d  form,

9 r f l f e n n l s U  t h e  t r i  l o l d ,  and C. d c r t y l o n  and

den.ius b o th  t' t r a p l o l d  fo rm s. C. lfe<ll@ji wit; a s o m a t ic

num ber o f  10 was assum ed to  be an e n e u p lo ld  t ip e o ie a .

A c a r e f u l  s t u d y  o f  a l l  t h e  a v a i l a b l e  l a t a ,  o y t o l o r S e a l ,  

m o r p h o lo g ic a l  and h i s t o r i c a l ,  l e d  to  th e  f o l l o w i n g  c o n c lu s i o n s  

aa regards thn  system atic r  le t lo n eh lp  o f  th e  Cynodon s p e c i e s



(1) C. dao ty lon  P e n s . , C. t rannva a le nBlB B u r t t  Davy

alld Hr ■dleyl t e n t  were found to  be w e l l -d e f in e d  s p e o l e s .
,

t ) Li Huroottbe ep. nov. was found to  be

a h yb rid  between 0 . dap tyIon  and C. tra n a v a a le n e lB . The 

w r i t e r  c o n fe r re d  s p e c i f i c  rank on t h i s  hybrid  b e c a u s e  i t  

' 9 a lawn ^ramm In  common use, and because i t  rem a in s  t r u e  

to  ty p e  ae i t  reproduces  only by v e g e ta t iv e  m eans.

(3) The g ra s s  known commonly ae H a l l ' s  S e l e c t i o n "  

d i f f e r e d  from C . dao ty lon  only a s  regards s i z e  and g ro w th  

form. The w r i t e r  th e r e f o r e  conside red  th i s  g ra s s  to  be a  

v a r i e ty  of C. d a o ty lo n arid r e f e r r e d  to  i t  a s  C . d a o t y l on Pore

v a r .  densue Huroombe v a r .  nov.

b U U O  L O T I O N S  F O R  r : ' TTH % R R .C S K A P C H

U n f o r t u n a t e l y  t im e  d i d  not permit a rev is io n  of the 

en t ir e  Gynodon g e n u s . The w riter, however, Intends to  

c o n t i n u e  w i t h  t h i s  w ork  and hopes t o  include a  study of

0 . In o o m p le tu e Nees, C. hlrsntus Stent, 0 . P olevansll Stent, 

and 0 .  p le c to s ta o h y u m  P l l g . ,  am w e l l  a s  other Cynodon 

g r a s s e s  y e t  u n d e te r m in e d  w hich a r e  b e in g  exten sive ly  used

a s  law n g r a s s e s .

I n  t h e  w r ite r 's  oplbton, h v a l u a b l e  contribution  to  

o y to lo g lc a l  s t u d i e s  I n  the Oramlnoae would be the evo lution  

of a  squash t e c h n i q u e  p a r t icu la r ly  s u i t a b l e  fo r  the anthem  

of Gynodon and o t h e r  s i m i l a r  g r a s s e s .  Certainly  su c h  a rapid 

m ethod o f  o b t a l n l n  ' c o u n t s  I n  p o l l e n  m o th e r  c e l l s  would 

a s s i s t  g r e a t l y  In t h e  s o l u t i o n  o f  problems of taxonomy and 

g e n e t i c s .
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