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e m p h a s iz e s  th e  im p o r ta n c e  o f \  s e s  le g u m e  a n d fo rb s to  th e  liv e s to c k  a n d la n d m a n a g e m e n t

B u t n o w  a  d a y  th e  g ra s sla n d s  a r e  c o n v e rte d in to  wastelan b a 】T e n  la n d d u e  to  b io lo g ic a l r e a s o n s

G r a s sla n d s  in  In dia  a r e  la n d s  d o m in a te d b y  gra s s e s w ith  c e r ta in  n u m b e r o f o th e r  p la n ts  lik e

tre e s
,  

sh r u b s  a n d  h e rb s w ħyße  (1957) h a s  c la s s ffie d In dia n  g ra s sla n d s  in to  e ig ht typ e s  b u t

c h a m p io n  &  s e th  (19 6 8) r e c o g n iz e d  o n ly  ? e e  b ro a d  c a te g o rie s  b e tw e e n  1954 &  196 2 T h e

In dia n  c o m ıc il o f a g ric u ltu r a l re s e a rc h  c o n d u c te d g r a s sla n d su r v e y  a n d  classified th e  g a s s  c o v e r

o f in dia  in to  5 n ıajo r  typ e s  中 ib a d gh a o  &  s h a n k a m a r a y a n  19 7 3) E a c h  o f th e r e  g ra s sla n d  s  h a v e

th e ir  o w n  c h a r a c te ris tic s  w h ic h  difk r e n tia te  th e m  lr o m  o n e  a n o th e r T h e  m o st w id e sp r e a d

g ra s s la n d  in  In dia  a r e  im p e ra to r  g r a s sla n d s

In dia n  g ra s s la n d s  a re  th e  h o m e  o f th e  c e rta in  e n d a n  \  re d p la n ts a n d a n im a l spæ ie s T h e y  a r e

a ls o  th e  m a in  c m e r s  o f g e n e tic  div e rs ity  o f p la n t sp e c ie s In dia n  g ra s sla n d s  a r e  th e  le a s t

tm d e rs to o d  a n d  m o s t u n d e r  e s tim a te d n a tu r a l h a bita ts L e s s  th a n  d u e  p e rc e n t o f In dia n  g ra s sla n d s

c o n ıe  u n d e r  th e  p fo te c te d a r e a  ne tw or m a k in g it o n e  o f th e  m o st n e gle c te d  a iıd  a b u s e

e c o s y s te n ı in  th e  c o u n try A c c o rdin g  to  fo re s try  c o m m is sio n  (19 14) r e p o r ts  n e m ly  4 0%  o f

p ro te c te d g r a s s la n d  a r e a s  s u ffe r fr  o m  Įiv e sto c k  g ra z in g &  fo dd e ľ  e x tra c tio n

G r a s s la n d  a r e  im p o r ta irt s e g m e n t in  th e  w o rld s  p ro d u c tiv ity  lo n g  b e fo r e  th e  a d v e n t o f m a n  a n d

p e rh a p s  th e  e x te n t o f g ra s s la n d s  w iıl c o n tro l m a n
'
s  d ie t , p o p u la tio n

, 
a n d h a bits  in  th e  fu tu r e

n la n t(v a n  d y n e  e t A l) , 
h e n c e  th e y  p Įa y s  s ig n ific a n t ro le  in  e c o s y s tę m T h e  In d ia n  g r a s sla n d

c o m m u n e  a r e  to ta lly  d e p e n d in g  u p o n  th e  c lim a to lo gic a u y  fa c to r
'

s  a n d  v a rio u s  b io lo gic a lly

in te rŘ re n c æ  e s p e c ia lly  h u n ıa n  a c tiv itie s  h a v e  a ffe c t th e  g ra s s la n d  stn ıc tu re  a ll o v e r  th e  w o r ld

A s  a  r e s tılt o f e x e r c is e  h u m a n  in te rfe re n c e  it is  d ifĦc u İt to  lo c a te  v irg in  g r a s s la n d  in  o w  c o tu ıtry

(D a d s e n a  e i A l
,  
2 0 14)
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A c tu a lly  g ra s sla n d s a re  n o t fo lT ū  m a st o f th e  In dia n  g ra s s la n d , 
o rigin a te d d u e  to  h u m a n

in te rfe re n c e s su c h a s e x c e s s iv e  fa llin g o f fo re st tre e s fo r tim b e r
, 
fu e l a n d c u ltiv a tio n  b u t th e  b a sic

re a s o n
'

s kn o w  a s e x p a n din g a g ric u ltu re  la n d
, 
u rb a n iz a tio n  a n d o v e rg ra z in g by  d o m e s tic  a n im a ls

(T iw a r i 19 9 7)

G r a s s la n d  o f C hh a ttisg a 】  h  a r e  m o s t n e g le c te d in  r e c e n t y e a r v a ry  little  w o rk  h a s  b e e n  d o n e  o n

C hh a ttis g a rh g r a s sla n d s herefore th e  p r e s e n t stu dy  d e a ls  th e  v e g e ta tio n  a n d flo ris tic  s tu d ie s  o f

D u rg  B hila i re g io n

T h e  g ra s s la n d v e g e ta tio n  a s  r e g a rd a s a  typ e  o f v e g e ta tio n  th a t c o m e s u p n a tu ra lly  a n d p r o v id e

fo o d a n d fo dd e r  fo r  m a n  a n d his c a ttle  g r a s sla n d a r e  m a d e  u p b y  g ra s s e s
, 
le g u m e s  a n d  fo rb s  in

w h ic h  gra s s e s  m e  la io w n  a s th e  typ e s o f v e g e ta tio n  th a t c o m e s n a tLir a lly  w ith r a in  a n d c o m p le te

th e  life  a n n u a lly T h e  im p o rta n c e  o f g ra s s e s a s o bje c ts  o f b o ta n ic a l re s e a rc h
, 
is  m a in ly  d u e  to

th e ir  b io g e o c h e m ic a l e c o lo g ic a l im p o rta n c e  s in c e  th e  v e ry  b e g in n in g  o f h u m a n  o f h u m a n

c iv iliz a tio n  g r a s s e s  c o v e r e d o n e  th ird o f th e  la n d s u rfa c e  (S c h a n ts  19 54) c o m m o n  g r a s s e s  a r e  a ll

a r o u n d u s
, 

tw o  o th e r  la rg e  g ro u p s  o f p la n ts  a r e  e a s ily  m is ta k e n  fo r  g r a s s e s  a r e  s e d g e s  a n d

r u sh e s M a n y  o f th e m  a r e  in  th e  r a n g e  o f e x tin c tio n  d u e  to  o v e r  e x p lo ita tio n  a n d  d e s tr u c tio n  o f

th e ir  h a bita t T h e r e  h a s b e e n  n o  c o 】n p re s siv e  s tu dy  ta k e n  o n  th e  e n u m e r a tio n
, 
distrib u tio n  m d  th ė

p r e s e n c e  o f th r e a t to  th e  e x is tin g g ra s sla n d p la n t sp e c ie s

T h e r e  th e  r a n d o m  s a m p lin g  m ļe th o d u s e d fo r  g ra s s la n d v e g e tatio n G ra s s la n d p la y  a  m aj o r  r o le  in
th e  e c o n o m y  o f th e  c o tın try  a s g ra s s is a ls o  u s e d a s  fu e l sh e lte r a n d v a rio u s tr a d itio n a l a c tiv itie s

M in is try  o f fo re st d e p a r tm e n t 19 14 s a y  th a t o n e  third o f In dia n  g ra s s e s a r e  c o n sid e r e d to  h a v e

th e ir  fo dd e r  v a lu e  a p p ro x im a te ly  4 0 0 p la n ts sp e c ie s  w e re  r e c o rd e d a s  g r a s s  la n d v e g e ta tio n

(P a n d e y , 
2 0 1 1) o u t o f th e r e  fo u t h u n d r e d sp e c ie s

, 
s ix ty  g e n e r a  a r e  le g u m in a c e a e  fa m ily Tw e n ty

o n e  g e n e r a  a r e  r e p o ll e d to  b e  u s c firl a s fo r a g e  n a m e ly  D e s u ro diu m
, 
L a b lab

, 
S tylo s a n th e a

, 
V ig n a

,M a c r o p te liu m  e tc G ra s s e s  lik e  B o thı  io c h lo a
, 
D ic h a n th iu m

, 
C y n o d o n

, 
P e n ic illitım

, 
p e n is e h ım

C e n c h r u s
, 
E ra g ro s tis  e tc A n d B r o w s e  P la n ts  S u c h  A s  L  c u c a e n a

, 
S e sb a n ia

, 
A 1b iz ia

, 
B a u hin ia

,C a s s ia
, 
G r e w ia  e tc Th e s e  g e n e r a  b e s id e s m iu ry  o th e r fo ľ u is  a re  in te g r a l p a r t o f fe e d  a n d  fo d d e r

s o u r c e s  o f th e  c o u n ? y
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G r a s s e s fo rm  th e  m a jo r  s o u rc e  o f fo dd e r It is  o b s e r v e d th a t c y n o d o n  d a c ty lo n  s h o w s  m a x in ıu m

r e s is ta n c e  to  g r a z in g  o u t o f a ll th e  fo d d e r  sp e c ie s
, 

w h ile  o th e r  sp e c ie s  a re  s u pp re s s e d in  th e

c o n s ta n t g ra z in g  a r e a s  (A h m a d e t a ł 2 0 09)

Q n o d o n  d a c tylo n ik p r e s e n t tłu o u g h o u t th e  a r e a  a n a  18  ų u 11 ĉ il u o 1 ū u -

(C o p e
, 
19 82) D a c lyto c łe n iu m  a e gyp tiu m is  p r e s e n t in  c u ltiv a te d fie ld s

, 
sh a dy  p la c e s  a n d m o is t

s o il a n d is  m o re  a b u n d a n t a n d div e r s e  sp e c ie s It is a d a p te d to  s o ils o f w id e  ra n g e  o f te x tu fe , 
a n d

it is  o n e  o f th e  m o st d ro u gh t re sis ta n t g ra s s e s
, 
b e c a u s e  o f its  r a p id g ro w th  a n d  s e e dlin g  in  e a c h

w e t s e a s o n
, 

e v e n  a  sh o r t du r a tio n  (s k e rm a n  a n d R iv e ro s
, 
199o) c liry s cp o g o n  s e r r u ła tu s is  th e

m o s t d o m in a n t sp e c ie s
, 
in  th e  lo w  g ra z in g a n d  p r o te c te d a r e a s In  th e  s a lin e  s o il sp e c ie s  lik e

C e n c }īr u s  c iįia r is Sp o r o b o hıs  a r a bie n s D ic a n th iu m a n d p o [yp o g o n sp A T e  fo u n  & S a c c h a r u m

s p o n ta n e u m is  v e ry  c o m m o n  a lo n g s tr e a m  b a n k s  a n d  m a rg in s  o f p o n d s G r a s s e s  lik e  E tłła łio p s is

b ip in n a ta a n d  nıbopogan jw a r a n c u s a a r e  a b u n d a n t o n  m o u n ta in s  a n d ro c k y  s lo p e s  a n d  n e a r

s a n d  s to n e s  (八 lľ m a d  e t a l
, 
2 0 0 9) It is  a n  e x c e lle n t s o il b in d e r  th a t c o n s o lid a te s  th e  s o il p a r tic le s

a n d s a n d le ft b a r e  b y  r e tr e a tin g flo o d s It h a s  a n  e x te n s iv e  r o o t sy ste m  a n d  a c ts  a s  a n  e ffe c tiv e

s o il b in d e r  (Sk e n n a n  a n d R iv e r o s
, 
19 9 0)

s
a c c ìia r u m  s p o n la n e u m a n d  S a c c ìia r ıłm  b e n g a le n s e tlia t a r e  la rg e  tu s s o c k  fo rm in g  g r a s s e s  a r e

o n ıy  r e c o rd e d a lo n g  w a te r c h a n n e ls T u s s o c k s  o f S a c c h a r u m a r e  u s e fu l fo r  th e  n e s tin g  o f a n im a ls

a n d b ird s  (C h a u dh a ry  e t a z
, 
2 0 0 1) O th e r  im p o rta n t g r a s s sp e c ie s a r e  D a c iyło c le n iu n  s c iııd ic ıłm

D a c tylo c te n iu m  veoï atıłm Sp o ï o b o zu s  a r a b ie n s
, 
th a t a r e  p a la ta ble  a n d c o n trib u te  to  u riaı

fo r a g e  (C h a u dh a ry  e t a t ,  
2 00 1) D a c tyło c E n iu m S c in dic u m  B o is s  a n d Å r is E d a  sp A r e  fr e q u e n t in

p la c e s  w h e r e  w in d  b lo w n  s o il h a s  a c c u m u la te d (A h m a d
, 
19 64) V e tiv e r ia  z iz a n o id e s is  a o s t

n e a r  e x tin c tio n  in  th e  a r e a  a re  r e q u ire s  c o n s e iv a tio n  in  S a lt R a n g e S o m e  g ra s s  sp e c ie s  i e

P a sp a lid iu m ßa v idıtrrı E n ıte a p o g o n  p e r s ic u s Ĺ o ıiŁtm sp  a n d  C hıo r is  d o įic o s ta c h y a a r e  r e s c t e d
to  sp e c ific  a r e a

, 
d u e  to  o v e ı  g r a z in g  a n d  p o o r  m a n a g e m e n t p r a c tic e s

,  
a r e  m o r e  v u ln e r a b le

fo r  th a tc h in g  h u ts  fo r  c a ttle  a n d
h o llo w  in te m o d e s  o f Á r m ?ó ïo  n a x a r e  u s e d fo r  m a k in g  p e n s a n d  m u sic a l p ip e s L a rg e  a n d  s tiff
le a v e s  o f E u ła İio p s is  biì?a ta a r e  u s e d fo r  m a ld n g  b ro o m s

, m a ts a n d  ro p e s  in  th e  a r e a S o m e
g r a s s e s  i e s

a c č ìia r m n Ýp o ìzla n e iu ?ı a n d q ììııb o p o g o n  jw a r a n c tłs a a r e  u s e d  fo r  m e dic in a l
p tu p o s e s  in  th e  a r e a  (A h m a d e t (ıì

, 
2 0 0 9) T h e r e  a re  v a rio u s  fa c to r s

, 
w h ic h  a r e  d e te rio r a tin g  th eh a b ita t o f g r a s s e s  i e G ro w th in  Įiv e  sto c k  p o p u la tio n  a n d u Lr e s tric te d  g r a z in g

4

la s s fo dd e f  g ra s s

S a c c }ta rŁtm  s p o n ta n e łm t a n d  S a c c h a r tÆm  b e n g a  ıe n s e a r e  u s ę d
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" " u ıı»  u l  u Ic  ia r g e s l fa m iİie s  a m o n g th e  a n g io sp e fm s
, 

a n d is  re p re s e n te d in  e v e ry

p h y to g e o g ra ph ic  re gio n  in  th e  w o rld It c o m p ris e s  a b o u t 1o
, 
o oo sp e c ie s a n d 65 1 g e n e ra It is

d iv id e d in to  six  s u b fa m ilie s (c la y to n  a n d R e n v o iz e
, 
1986) It ra n ks  3

" in  n u m b e r o f g e n e ra  a fte r

C o m p o site a e  a n d O r c hid a c e a e  a n d 5
thin  n u m b e r o f sp e c ie s a fte r C o m p o site a e

, 
O rc hid a c e a e

,

L e g u m in o s e a e  a n d R u b ia c e a e  (G o o d
, 
19 53) G ra s s e s fo rm  o n e  o f th e  m o s t fa s c in a tin g  fa m ilie s

o f flo w e rin g  p la n ts  a n d h a v e  a  w id e  ra n g e  o f d iv e rsity  a n d p la y sig n ific a n t ro le  in  th e  liųe s  o f

h u m a n  b e in g s  a n d  a n im a ls T h e  v a lu e  o f g ra s s e s  to  m a n kin d h a s b e e n  re c o g n iz e d s in c e  th e  d a w n

o f h u m a n  c iv iliz a tio n
, 
a n d c u ltLıre  o f c e r e a l g r a s s e s d a te s b a c k to  p e rio d w h e n  m a n  w a s  e m e rg in g

fr o m  w ild b e a s t s ta g e (M itra  a n d M u kh e ije e
, 

2 0 05) G ra s s e s in h a b it th e  e a r th  in  g re a te r

a b u n d a n c e  th a n  a n y  o th e r  c o m p a r a ble  g i o u p  o f p la n ts
, 

s o m e  a r e  p r e s e n t in  w a rm
, 
h tım id a n d

tro p ic a l c lim a te s
, 

w hile  o th e r s  h a v e  a d o p te d th e  p o la r  r e g io n s
, 

w h e r e  th e  g ro w in g  s e a s o n  is  tw ci

m o n th s  o r  le s s  a n d dir e c t s u n light is  a b s e n t fo r  m a n y  m o n th s o f th e  y e a r S o m e  a re  im p o r ta n t

e le m e n ts  o f m a r sh  a n d s w a m p  v e g e ta tio n
, 

w hile  o th e rs in h a b it d e s e r t re g io n s  w h e n  th e  a n n u a l

p r e c ip ita tio n  is 5 in c h e s  o 】  le s s  (G o u ld
, 
19 6 8) P o a c e a e  is  th e  m o st im p o rta n t fa m ily  o f p la n ts  to

h u m a n  ū o m  c o m m e r c ia l a n d  n u tritio n a l p o in t o f v ie w  (Jo n e s
, 
199 9) E v e n  b e fo re  th e  tim e  o f

r e c o rd e d  h is to ry , 
th e  g r a in s  o f g r a s s e s u n d o u b te d ly  p ro v id e d  a  s ta p le  fo o d  su p p ıy  fo r  h łım a n

r a c e G r a s s e s a r e  u s e d a s fo o d fo r  h u m a n  a n d fo ra g e  fo r  d o m e s tic a te d a n im a ls A  h igh  p ro p o rtio n

o f th e  w o rld
'
s  m o s t fe r tile  a n d p ro d u c tiv e  s o il is  d e v e lo p e d u n d e r  th e  v e g e tatio n  c o v e r  o f g ra s s e s

R o o ts
, 
s to lo n s

, 
rhiz o m e s a n d little r  fo rm  th e  a n n u a l r e p la c e m e n t o f le a fy  c u h n s

, 
n o t o n ly  a r e  s o il

b u ild e r s  b u t a ls o  a r e  e ffe c tiv e  s o il s ta biliz e r s W ild life  is  a ls o  d e p e n d e n t u p o n  g ra s s  a n d

g r a s s la n d  h a b ita ts  fo r  fo o d
, 
sh e lte r  a n d  n o rm a l c o m p le tio n  o f th e ir  life  c y c le  (G o u ld

, 
196 8)

In  th e  c la s s ific a tio n  s y s te m  o f B c n th a m  (18 8 1), 
13 g ra s s tń b e s  w e r e  g ro u p e d in  tw o  s u b fa m ilie s

,

th e  F e s tu c o id e a e  a n d  P a n ic o id e a e B e w s  (19 2 9) u s e d th e  B e n th a m  s y s te m  a s  a  b a s is  fo r  h is

tr e a tm e n t o f th e  w o rlď s  g r a s s e s H itc h c o c k  (192 0
, 

19 3 5
, 

19 5 1) fo llo w e d  it w ith  m in o r

】Jn o d ific a tio n s  in  th e  c la s s ific a tio n  o f u n ite d sta te s gr a s s e s H itc h c o c k  r e c o g n iz e d  14  trib e s
, 
10 in

th e  F e s tu c o id e a e  (B a m b u s e a e
, 

F e s tu c e a e
, 

H o rd e a e
, 

A v e n e a e
, 

A g ro s tid e a e
, 

p h a la rid e a e

C h lo rid e a e
, 

Z o y sie a e
, 

O r yz e a e
, 

a n d  Z iz a n ie a e ) a n d fo w  in  th e  P a n ic o id e a e  (p a n ic e a e
,

M e lin id e a e
, 
A n d r o p o g o n e a e  a n d T rip s a c e a e )

W o r ld  w id e  o v e r v ie w  o f G r a s s e s

P
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In  th e  B e n th a m  s y ste m
, 
diffc ı  c n tia tio n  o f s u b fa m ilie s , 

trib e s a n d g e n e ra  w a s b a s e d  Ðlııłu a

e x c lu siv e ly o n  ınohologicaļ  c h a ra c te rs o f the  in flo re sc e n c e p ra t (196o) ph y
lo g e n e tic a lly

a rr a n g e d trib e s a n d s u bfa m ilie s o n  th c  w o rld b a sis , 
w h ile  s tc bbin e a n d c ra m p tio n  (196 1)

g ro u p e d th e  g ra s s e s in  six  su blin m ilie s (F e s m c o id e a e
, 

B a m b u s o id e a e
, 

O ry z o id e a e ,

A ru n din o id e a e
, 
P a n ic o id c a e  a n d E ra g ro sto id e a e T h e re  a re  strikin g diffe fe n c e s b e tw e e n  g ra s s e s

o f F e stu c o id e a e  a n d th o s e  o f p a n ic o id e a e
, 
the s e  g ro u p s h a v e  b e e n  u se d a s a  g e n e r a l sta n d a rd o f

c o ın p a ris o n s o f a ll th e  g ra s s e s B y th c  19 8o s
, 
u s u a lıy fiv e  to  s e v e n  s u b fa m ilie s  w e re  re c o g n iz e d

b a s e d e ith e r o n  p h e n e tic  a n a ly s is o r p re s u m e d  e v o lu tio n a ry  re la tio n sh ip s F e s tu c o id e a e  c o n ta in s

m o st o f th e  te m p e r a te  g r a s s e s a n d th e  p a n ic o id e a e  a n d c h lo rido id e a e
, 

c o n ta in  m o st o f th e

tropical a n d s u b tro p ic a l g ra s s e s  o f e c o n o m ic  im p o rta n c e T h e  p a n ic o id e a e  in c lu d e s  m a n y  hig h

p ro d u c tiv e  g r a s s e s a n d c e re a ls w h ic h fo llo w  C 4typ e  o f p h o to sy n th e sis

F r o m  th e  e a rly  e ffo r ts o f T h e o p hr a s tu s
, 
30 0 y e a rs b e fo re  th e  C l? istia n  e ra

, 
to  th e  m idd le  o f th e

e igh te e n th  c e n tlıry , p la n t ta x o n o m y w a s  re la tiv e ly  d is o rg a n iz e d E a rly  ta x o n o m ic  p u b lic a tio n s

w e r e  m a in ly  list o f n a m e s  w ith sh o r t d e s c rip tiv e  p h r a s e s In  17 0 8 first p a p e r  r e la te d  to  g a s s e s

w a s p u b lish e d b y  Jo h a ï u r S c h e n c h z r
, 
u n d e r th e  title  A g ro s to g ra p h ia e  H e lv e tic a  P ro d ro m u s T h is

p a p e r  is  c o n sid e re d th e  sta rt p o in t o f A g ro s to lo g y  (G o u ld
, 
1968)

R o b e rt B ro w n  (18 10) r e c o g n iz e d th e  tw o  m a in  s u b div is io n s  o f G ra m in e a e
, 
P a n ic o id e a e  a n d

F e s tu c o id e a e  a n d d e s c rib e d th e  sp ik e le t c h a r a c te ris tic s o f th e s e  g ro u p s In  18 12 , 
P a lis o t d e

B e a u v o is n a m e d a n d d e s c rib e d a  la rg e  n m b e r  o f g e n e r a  a n d s ta te d  th a t g ra s s  fa m ily  is  b e s t

la io w n  o f h igh e r  p Įa n t g ro u p s

K a te w a  e t a í , (2 00 1) p o in te d o u t e th n o m e dic in a l a n d o b n o x io u s gfa s s e s  o f In dia  o n  th e  b a sis o f

lo c a l k n o w le d g e  a n d in fo r m a tio n  b y  lo c a l trib e s S a h e b i e t a l (2 0 0 1) c a rr ie d o u t in v e stig a tio n s

r e g a rd in g  q u a n tita v e
, 
a n d m o lp h o lo g ic a l c h a ra c te r s  o f 3 50 h e rb a rim n  sp e c im e n s  fr o m  3 5 Ir a n ia n

p  o  p u l a  i o  n  s  o íH o r d tm 71 n zı{r ilztn Tt S L  u s in g m o rp h o lo g ic a l c h a r a c te rs T w o  ta x o n o m ic  k e y s  w e r e

m a d e  fo ľ  th e  ta x a  in  H o ı  diu m  n tm   ín u n ? S L L e a f a n a to ın ic a l fe atu r e s  o f th r e e  h e rb a c e o u s

b a m b o o  s p e c ie s  (B a m b u s o id e a e ) w e re  s tu die d b y  V ie ir a  e t a l
, (2 002) A n a to m ic a ı c h a r a c te r s

s u c h  a s  m idrib  w ith  c o m p le x  v a s c u İa r b u n dle s  a n d o th e r le a f e p id e rm a l c h a r a c te r s  w e r e  o b s e r v e d

th a t c o rr e sp o n d to  th e  b a m b u s o id typ e  o f le a f a n a to m y
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S a in i e t a l
, (20 07) c o n d u c te d e x p e rim e n t o n  fo u r  g e n o typ e s  o f C e n c h fu s c ilia ris , 

tw o  g e n o typ e s

A  ï a s itłfa s

o f c  s e tig e r u s  a n d o n e  g e n o typ e  e a c h o f p a n ic u n ? m a x im u ın , 
p a n lido ıa le  a n d  Łtiııftıs

s c in dic u s in  H e ry a n a  (In dia ) In v e stig a tio n s w e re  c a rrie d o u t a b o u t m o  中 h o lo g ic a l c h a ra c te rs

a n d n u tr itiv e  v a lu e  o f th e  gra s s e s  a n d c c itia r is  w a s  r e c o m m e n d e d a s  g ra s s  w ith m o st n u tfitio n a l

v a lu e  fo r  u s e  in  th e  a rid re g io n s  o f S o u th  W e t H e ry a n a  (In d ia )  

L iu  e t a l
, (2 005) e x a m in e d th e  p o lle n  m o rph o lo gy  o f E u s la c hy a  te n e r a  b y light s c

a n n in g  a n d

tr a n s m is sio n  n ıic r o s c o p e T h e  s tu die s sh o w e d th a t p o lle n  gra in s  a r e  g e n e r a lly  o b la te  sp
h e fo id a l

a n d w ith  a  sin g le  a n n u la te  a p e r tu re  w ith  a n  o p e r c u hım Y in g  e t a l , (20 06) c a r rie d o u t th e  le a f

e pid e m ia l stu d ie s o f 5 sp e c ie s o f c a ła m a g r o s tis  a n d 2 6 sp e c ie s  a n d o n e  v a fie ty  o f D e y e x ia  a n d

n o  sh a rp  difï e re n c e s  w e r e  fo u n d b e tw e e n  th e s e  tw o  sp e c ie s

c y to m o rp h o lo gic a l a n d p a ly n o lo g ic a l stu die s  o f 17 diffe r e n t sp e c ie s  o f g ra s s e s ū o m  L a h o re

w e r e  c o n d u c te d b y  M e o  (19 99) It w a s  o b s e r v e d th a t P o lle n s o f te lr a p lo id a n d  h e x a p lo id sp e c ie s

w e re  la rg e r in  siz e  a s  c o m p a re d to  th o s e  o f dip lo id sp e c ie s C h a u dh a ry  e l a l
, (2 0 0 1) s tu d ie d  th e

fo lia r  e p id e n n a l a n a to m y  o f 4 sp e c ie s  o f g ra s s e s
, 
i e ć ym b o p o g o n  c itr a te s  D C S ta p f, 

C jìn o d o n

d a c tylo n  (L ) p e r s
, 
p a n ic u m  s u m m a tr e n s e  R o e th  e x  R o e m  a n d S c h u lt a n d  V e tiv e r ia  z iz a n o id e s

(L ) N a sh T h e s e  ta x a  sh o w e d diffe re n c e s in  sh o r t a n d lo n g c e lls
, 

silic a  b o die s
, 

m a c ro  a n d

m ic r o h a ir s  a n d sh a p e  o f s u b sidia ry c e lls a n d it w a s  c o n c lu d e d th a t m o s t o f th e  c h a r a c te r s  a r e

d ia g o n o s tic  a n d c a n  b e  u s e d fo r  m a kin g k e y s G illa n i e t a ł
, (2 0 02) c a rr ie d  o u t le a f e p id e m ıa l

a n a to m ic a l s tu die s  o f s e le c te d  D ig ita r ia  sp e c ie s a n d fo u n d it v a lu a ble  in  th e  id e n tilic a tio n  o f

th e s e  sp e c ie s D ig ita r ia  sp sh o w e d d iffe re n c e s in  s iz e  a n d sh a p e  o f p ric kle s
, 

sh o r t c e lls
, 

s ilic a

b o die s
, 
m ic ro  h a irs w ith b a s a l a n d dista l c e lls

, 
h o o k s

, 
sto m a ta  a n d lo n g c e lls

It h a s  b e e n  o b s e r v e d th a t d iffe r e n t s p e c ie s  o f g ra s s e s  p re s e n t in  th e  a r e a  a r e  kn o w n  b y  s a m e

v e m a c u la r  n a m e  in  th e  a r c a  a n d e v e n  s a m e  s p e c ie s  h a s  diffe re n t ıo c a l n a m e s  in  d iffe r e n t

lo c a litie s  o f th e  a re a
, 

s o  it is  c o n fu s in g fo r  r e s e a r c h e rs  w o r】d n g  in  th is a r e a  o n  d iffe re n t a sp e c ts

i e Ta x o n o m ic
, ph y to s o c io lo g ic a l o r p h y s io lo g ic a l stu die s a n d s tu d y  th e  b io d iv e r sity , 

h e n c e  o fte n

sp e c ie s  w ith in c o rr e c t s c ie n tific  n a】n e  is m e n tio n e d
, 

w ith o u t stu dyin g its  c h a r a c te r s  o f

id e n tific a tio n P re v io u sly  n o  d o c u m e n ta tio n  o f g ra s s e s fro m  ta x o n o m ic  p o in t o f v ie w  is  r e p o ıte d
,

s o  th e re  w a s n e e d to  c a iT y o u t th e  s y s te m a tic  s tu d ie s o f g ra s s e s a lo n g w ith  th e ir  dis tr ib u tio n
,

o c c u rr e n c e
, 
h a bita t

, 
m o rp h o lo g ic a l

, p a ļy n o ıo g ic a l a n d a n a to tn ic a l c h a ra c te r s  a s  fo r  th e ir  c o r  e c t

id e n tific a tio n T h e  sp e c ie s  o f th e  s a m e  g e n u s  a n d diffe r e n t g e n e r a  o f s a m e  trib e  a r e  o fte n  v e ry
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tłim lıt \ ľ  m m  pho lo u lc a lly m ld  d llllu u ı1 Io  dlHılm\rl»b lh e n ı, iın  ihln pru ble trt c a n  b#  M ) ïv e d by lhc iı

łın n to m lc a l u m l poıyn o lo glc n l n t\ıd loĦ, 
A n n lo m ıc íıl c hru tk lo rn lıro  c o n tłjd c re d øn  Jm p o rta n l u ) o l in

to x u n o m y lb r ld o n llllc n llo n  o l \lil
'

lijte n l np e c leß n m ı p tıly n o lo glc n l n tu dle « a re  h e lp lh l a t the

e p o e io Ħ o m ı B o n o ric  le v e l w llılin  lh o  IIibų n

T  tlkin g lhilt pıo bıô m  In  c o n N ld ? r ļ llio n  tı c o Illp l? he n  «iv e  »[u «ty o l g ra łr»e « o f D u rg 13hila i a re a  w a s

c a r rie d o u l tin d 147 sp e c io # bo ıo n gin g Io  35 fu m ilie B w u e  »lu died T a x o n o m ie  in v e ßtig a tio tıß

w e re  c aır ie d o u t in v o lv in g lbc lr in o r p h o lo gy a n d p a ly n o lo gy a e a n  a id to  th e  id e n tific a tio n  o f

g ra s§e e T h is s tu «ly w ill b c  h? lp l\ıl a n d llc t tıe gu id e lin e  fo r rm e a rc h e re w o rk in g in  t u r e  o lı

d iflb rc n t a sp e c ts o f g ra s s c Ħ i¢ m o ıe c u la ľ  p hy lo so c io lo g ic a l
, 
e c o lo g ic a l a n d ta x o n o m ic  吕 tu die s

P o ıle n  G r a ın  S tr u c ttï r c

T h e  p o lle n  g ia in  is a n  e x ilc m c ly s im p le  m u ltic c llu la r stru c tu re T h e  o u te r w a ll o f th e p o lle n  g ra in ,

th e  e x in e
, 

is c o ın p o s e «ı o l' Ie s ista n t m a te ria l p r o v idc «l by  b o th th e  ta p e tu m  (sp o ro p h y te

g e n e ra tio n ) a n d th e  m ic rcısp o re  (g a m e to ph yte  g e n e ra tio n ) T h e  e x in e  c o n s ists  o f tw o  la y e rs

e c te x in á a n d  e n d e x in a T h e  in n e r w a ll
, 
th e  in tin e

, 
is p ro d u c e d b y th e  m ic ro sp o re In tin e  is a  e x ibłe

la y e r m a d e  o f c e llu lo s e  a n d p e c tin a  a n d e x tro v e r s e sfro m  th e  a p e rtu r e s o f th e  gra in  w h e n  th e

p o lle n  g e r m in a te s T o g e th e i
, 

e x in e  a n d in tin e  a re  c a lļ e d sp o ro d e rm In tin e  is th e  la y e r th a t

s e p a r a te s  th e  sp o ro d e rm W H e n  th e  p o lle n  g ra in  is d e liv e re d to  th e  stigm a
, 

a  p o llm  tu b e  g ro w s

o u t ; its  g ro w th is g o v e rn e d b y o n e  o f th e  tw o  n u c le i
, 
th e  tu b e  n u c le iıs T h e  s e c o n d  n u c le tıs

d iv id e s  o n c e  by  m ito s is to  p ro d u c e  tw o  sp e n n  c e lls  (F)Th e  c y to p la s m C y to p la sm  is  th e  c e ll m a s s

in sid e  th e  sp o ro d e rm  w hic h w in d s a ro u n d th e  n u c le u s A  m a tLir e  p o lle n  g ra in  c o n s ists  o f tw o

c e lls T h e  tu b e  c e ll c o n ta in s a  g e n e ra tiv e  c e ll w ithin  it T h e  g e n e r a tiv e  c e ll d iv id e s  to  p ro d u c e

tw o  sp e rm T h e  tu b e  c e ll n u c le u s \  id e s p o lle n  g e rm in a tio n  a n d th e  g ro w th  o f th e  p o ı1e n  tu b e

a fte r  th e  p o lle n  la n d s  o n  th e  s tig m a  o f a  fe Ln a le  g a m e to p h y te O n e  o f th e  tw o  sp e m i  w iı1 fu s e

w ith  th e  e g g  c e ll to  p ro d u c e  th c  n e x t s p o ro phy te  g e n e r a tio n T h c  s e c o n d  s p e rm  w ill p a r tic ip a te  in

th e  fo r m a tio n  o f th e  e n d o sp c rm
, 
a  s tr u c tu r e  th a t p ro v id e s  n o u ris h m e n t fo r  th e  e m b ry o
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O b je c tiv e s

 T o  s t ud y the  f iel d su r ve y  for  g r a s s l an d  ve g e t at ion  f or  e s t ima t ion  o f  the i r d istńb u t ion �

p a tte r n

 C o l lec t ion  of  gr a s s lan d  ve g e t at ion s . a k e  he r ba f ia for  ide n t ifica t ion .

 T o  ide n t ify an d  cl as s ify the  gr as s e s  on  the  ba s i s of  mo ıph o l og y  an d  pa l yno l og y .

*  T o  s tu d y  th e  dis tr ib u tio n
, 
h a bita t a n d o c c u rr e n c e  o f th r e a t g ra s s e s  sp In  D u rg B h ila i a r e a

 T o  s t ud y  the  m o r ph o l og i ca l  a n d  pa l yn o l og i ca l  di ffer e n c e s  a m o n g  spe c i es  o f  the  s a n ıe�

g e n u s  to  fin d n e w  c h a r a c te r s fo 】  th e  id e n tific a tio n  a n d  c la s sific a tio n  o f ta x a

 A s s e s m e n t  to thr e a t  wi ll be  do n e  by  the  gu i de l ine s  of  IUC N  20 0 0 .

 Q u a n t itat ive  p h y t os o c i ol og i ca l  c h a r a c t er s w i ll b e  s tud i ed  a s  p e r  m e t ho d  d e s c r ibe  b y�

M ish r a
, 
19 6 8
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a n d is  re p re s e n te d in  e v e ry

p h y to g e o g r a ph ic  r e g io n  in  th e  w o rld It c o m p ris e s a b o u t 1o
, 
o o o sp e c ie s  a n d 65 1 g e n e ra It is

d iv id e d  in to  six  s u b fa 】Ĵ ailie s  (c la y to n  a n d R e n v o iz e
, 
19 86) It r a n k s  3

'din  n u m b e r o f g e n e ra  a fte r

C o m p o site a e  a n d o rc h id a c e a e  a n d 5
th in  n u m b e r o f sp e c ie s  a fte f  c o m p o site a e

, 
O fc h id a c e a e

,

L e o s e a e  a n d R u b ia c e a e  (G o o d
, 
19 53) G r a s s e s fo rm  o n e  o f th e  m o st fa s c in a tin g  fa m ilie s

o f fıo w e rin g p la n ts  a n d h a v e  a  w id e  r a n g e  o f div e rsity a n d p la y  sig n ific a n t fo le  in  th e  liv e s  o I

h u m a n  b e in g s  a n d  a n im a ls T h e  v a lu e  o f g ra s s e s to  】n a n kin d  h a s  b e e n  r e c o g n iz e d s in c e  th e  d a w n

o f h u m a n  c iv iliz a tio n
, 
a n d c u lm e  o f c e re a l g r a s s e s  d a te s b a c k  to  p e rio d  w h e n  m a n  l h a s  e m e r g in g

fr o m  w ild  b e a st sta g e (M itr a  a n d M u kh e rje e
, 
2 0 0 5)

G r a s s e s  in h a bit th e  e a r th in  g r e a te r  a b u n d a n c e  th a n  a n y  o th e r c o m p a r a b le  g ro u p o f p la n ts
, 

s o m e

a r e  p r e s e n t in  w a rm
, 
h u m id  a n d tro p ic a l c lim a te s

, 
w hile  o th e r s  h a v e  a d o p te d  th e  p o la r  r e gio n s

,

w h e r e  th e  g ro w in g  s e a s o n  is tw o  m o n th s o r  le s s a n d dir e c t s u n ligh t is  a b s e n t fo r  m a n y  m o n th s  o f

th e  y e a r S o m e  a r e  im p o r ta n t e le m e n ts  o f m a r sh  a n d  s w a m p  v e g e ta tio n
, 

w h ile  o th e r s  in h a b it

d e s e r t r e g io n s  w h e n  th e  a n n u a l p r e c ip ita tio n  is  5 in c h e s  o r  le s s  (G o u ld
, 
19 6 8)

p o a c e a e  is  th e  m o st im p o r ta n t fa m ily  o f p la n ts  to  h u m a n  fr o m  c o m m e rc ia l a n d n u tritio n a l p o in t

o f v ie w  (Jo n e s
, 

19 9 9) E v e n  b e fo r e  th e  tim e  o f r e c o rd e d  h isto ry , 
th e  gr a in s  o f g ra s s e s

u n d o u bte d ly  p r o v id e d  a  s ta p le  fo o d  s u p p ly  fo r  h u m a n  r a c e G r a s s e s  a r e  u s e d  a s  fo o d  fo r  h u m a n

a  nd  F o r a g e  fo r  d o m e s tic a te d a n im a ls A  higb  p r o p o rtio n  o f th e  w o rlď s  m o s t fe r tile  a n d

p r o d u c tiv e  s o il is  d e v e lo p e d ta rd e r  th e  v e g e ta tio n  c o v e r o f g r a s s e s R o o ts
, 

sto lo n s
, 
rh iz o m e s  ĉ a rd

little r  fo rm  th e  a n n u a l re p la c e m e n t o f le a fy  c u h n s
, 
n o t o n ly  a r e  s o il b u ild e rs  b u t a ls o  a r e  e c t i v e

s o il s ta b iliz e r s W ild life  is  a ls o  d e p e n d e n t u p o n  g r a s s  a n d  g ra s sıa n d  h a b ita ts  fo r  fo o d
, 
sh e lte r  a n d

n o rm a l c o m p le tio n  o f th e ir  l i  c y c le  (G o u ld
, 
19 6 8)

w H e n  m a iı c a m e  in  c o n ta c t w ith  d iffe r e n t k in d s  o f p la n ts  fo r h is  n e e d a n d  d e sir e
, 
to  diffe re n tia te

it r e s u lte d  in  p la n t c la s sific a tio n T h e  p la n ts w ith  fo o d o r  m e dic in a l v a lu e s  w e re  fir st p la n ts  to  b e

n a n ıe d  a n d  g ro u p ed  in  d iffe ľ e n t c a te g o rie s T h e  n a m in g  o f a g ric u ltL? a l g ra s s e s  m u st h a v e

a n te d a te d  th e  f? s t his to ric a l r e c o rd s  b y  m ta ry  th o u s a n d s  o f y e a r s W ith  th e  in c r e a s e  in  s c ie n tific

k n o w le d g e
, 

th e  c la s s ific a tio n  o f p la n ts  d e v e lo p e d  in to  th e  s c ie n c e  o f ta x o n o m y G r a s s e s  a r e

th o u g h t to  h a v e  a  tro p ic a l o rig in , 
e v o lv in g  in  th e  tr o p ic a l fo r e st s a v a n n a h  e c o to n e  (c la y to n  a n d

1 0

2 R E V IE W  O F  L IT E R A T U R E

P o a c e a e  is o n e  o f th e  la rg e s t fa m iİie s a m o n g th e  a n gio sp e rm s
,



Scanned by CamScanner

r e n v o iz e
, 
19 86) b a m b u s io d e a e  w a s th o u ght to  b c  th e  m o st p r im itiv e  (S te bb e n s

, 
19 82) b u t

p hy llo g e n e tic  a n a lysis sh o w s th a t th e  s u b fa m ilie s p o o id e a e  B a m b u s o id e a e
, 
p a n ic o id e a e  a n d

P o s s ib ly  C hlo rid o id e a e  a re  m o Lro p hy le tic  a n d m a y b e  d e riv e d Ĥ o m  p o lyp hyle tic  A ru n din a id e m

(K e llo g a n d C a m p b e ll
, 
19 87)

M o st trib e s  o f g r a s s e s  a re  w id e sp r e a d (H a itle y , 
1964) b u t th e  m aj o r p ro p o rtio n  o f g e n e fa  (7 6 % )

a r e  re stric te d to a  sin g le  la n d LLI a s s (c la y to n  a n d R e n v o iz e
, 
19 86) T his  s u gg e sts  th a t th e  m ajo r

s u b fa m ilie s  n a m e d a b o v e  h a v e  e v o lv e d b y  th e  e a rly  te rtia ry a n d b e c o m e  w id e  sp re a d b e fo r e  th e

m aj o r  b r e a k  u p o f th e  s u p e r c o n tin e n ts
, 
d u rin g th e  te rtia ry p e rio d s a s sh o w n  b y th e  re la tiv e ly  ıo w

e n d e m is m  o f g ra s s e s c o m p a r e d to  o th e r p la n t g ro u p s (H a rtle y , 
1964)

E n d e m is m  is  m o s t c o m m o n  a t th e  s o u th e rn  tip s  o f c o n tin e n ts In  firs t e d itio n  o f Sp e c ie s

P 1a n ta riu m  (17 53) b y  L in n a e u s
, 
h e  lis te d 4 0 g r a s s g e n e ra

, 
in c lu din g A n d ro p o g o n

, 
C e n c h r u s

,

P a n ic ıım
, 
H o rd iu m

, 
T ritic u m  a n d p h a la 】  e s a n d th is w a s th e  b a s e  o f b in o m ia l n o m e n c la h ıf e  o f

flo w e rin g  p la n ts

R o b e r t B r o w n  (18 10) r e c o g n iz e d th e  tw o  m a in  s u b d iv isio n s  o f G r a m in e a e
, 
P a n ic o id e a e  a n d

F e s tu c o id e a e  a n d  d e s c rib e d th e  sp ik e le t c h a r a c te ristic s o f th e s e  g ro u p s

In  18 12
, 
P a lis o t d e  B e a u v o is n a m e d a n d d e s c rib e d  a  la rg e  n u m b e r  o f g e n e r a  a n d sta te d th a t g r a s s

fa m ily  is  b e st k n o w n  o f h igh e r  p la n t g ro u p s In  18 8 1 B e n th a m  g fo u p e d 13 trib e s  o f g ra s s e s  in

tw o  s u bfa m ilie s T rib e  P a n ic e a e
, 

A n d ro p o g o n e a e
, 

M a yd e a e  (T rip s a c e a e ), 
T ris e te gin e a e

(M e lin id e a e ), 
Z o y s ie a e  a n d O ry z e a e  w e r e  p la c e d in  su b fa m ily  P a n ic o id e a e  a n d B a m b u s e a e

,

F e stu c e a e
, 
H o rd e a e

, 
A v e n e a e

, 
A g ro s tid e a e

, 
C h lo tid e a e  a n d P h a la rid e a e  w e re  g ro u p e d  in  S u b

fa m ily  F e s tu c o id e a e

K u n th  (18 3 3) d e s c rib e d 13 trib e s  b u t r e c o g n iz e d n o  s u b F a m ilie s
, 
h is  s y s te m  o f c la s s ific a tio n

w a s  a d o p te d  b y  E n d lic h e r
, 
P a la to r e  a n d S te n d e l

T h e  a r ra n g e m e n t o f B e n th e m  w a s  a g a in  p re s e n te d in  G e n e r a  P 1a n ta riu m  b y  B e n th a m  a n d  H o o k e r

(1 8 8 3) a n d  w a s u s e d  w ith  m o d ifıc a tio n s b y  H a e c k e l (1887 , 
1889), 

S ta p f (19 17 19 34),

H itc h c o c k  (192 0 193 5) a n d  B e w s  (192 9) A S H itc h c o c k
, 
in  th e  g e n e ra  o f g r a s s e s  o f th e

U n ite d  S ta te s  w ith  sp e c ia l re fe r e n c e  to  e c o n o m ic  sp e c ie s  (19 2 0) a n d  m a n u a l o f g ra s s e s  o f U n ite d

S ta te s  (19 3 5 , 
19 5 1) sh ifte d th e  trib e s  O ry z e a e  to  th e  F e stu c o id e a e  a n d a d d e d a n o th e r  sm a ll trib e
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b y  s p littin g  o ff th e  z iz a n e a e  fro m  o ry z e a e N o rth  A m e ric a n  g r a s s e s a n d g ra s s la n d s  w e re  tre a te d

e c o lo g ic a lly  a n d  ta x o n o m ic a lly  o n  th e  b a sis  o f H itc h c o c k m a n u a l fo r  m o re  th a n  30 y e a rs

A u d u lo v  (19 3 1) g ro u p e d th e  g ra s s e s in  tw o  s u b F a m ilie s
, 

th e  p o a te a e  (F e stu c o id e a e ) a n ?

S a c c h a ń fe r a e  (P a n ic o id e a e ), 
h e  c a n īe d o u t c h ro m o s o m a l s tu die s  o f a b o u t 232 g ra s s e s  in

c o rr e la tio n  w ith  le a f a n a to m y

P ra t (1932) p o in te d o u t th e  sig n ific a n c e  o f g ra s s le a f ep id e rm is  a n d dis c u s s e d in  d e ta il th e ir

d iffe r e n c e s  a n d  in  19 3 6
, 
h e  p u b lish e d a  9 3 p a g e  tr e a tis e  e n title d L a  S y s te m a tiq u e  d e s  G r a m in e s s

H e  r e c o g iıiz e d  th r e e  s u b F a m ilie s
, 

th e  F e stu c o id e a e
, 

p a n ic o id e a e  a n d B a m b u s o id e a e  a n d

c o rr e la te d  c h a r a c te r s  o f le a f e p id e m ris  a n d a n a to m y , 
c y to lo g y  a n d m o rp h o lo g y  o f s e e d lin g s

,

A u d u lo v  (19 3 1) a n d  p r a t (19 3 6) r e c o g n iz e d tw o  typ e s  o f le a f b la d e  a n a to m y , 
o n e  a s s o c ia te d  w ith

th e  fe sh ıc o id le a f a n d o th e r  w ith  p a n ic o id le a f

P r a t (19 3 2 , 
19 3 6) d is c u s s e d  in  d e ta il th e  d iffe r e n c e  in  sh a p e  o f silic a  b o die s  o f F e s h ıc o id

,

P a n ic o id
, 
C h lo rid o id a n d O ry z o id g r a s s e s

, 
o b s e r v e d  th e  a b s e n c e  o f m ic ro h a ir s  in  fe sh ıc o id

g r a s s e s  a n d  d iffe r e n c e s  b e tw e e n  typ ic a l p a n ic o id  a n d  c h lo rid o id m ic r o h a irs

H u b b a rd  (19 4 8 19 54 ) w o rk e d o n  th e  
"
n e w  ta x o n o m y

"
a n d  fo llo w e d  th e  lin e s  e sta b lish e d  b y

A v d u lo v  a n d P r a t P h y llo g e n e tic  a rr a n g e m e n ts o f m ajo r  g r a s s g ro u p s  w e r e  m a d e  fr o m  d e c a d e

19 5 0 196 0 N e w  su b fiu n ily  g ro u p in g s  w e r e  p ro p o s e d b y  P ilg e r  (19 54), 
Ja c q u e s F e lix  (19 5 5),

B e e tle  (19 5 5), 
S te bb e n s  (19 56) a n d T a te o k a  (19 57) D ifï e r e n c e s in  typ ic a l F e stu c o id  a n d

p a n ic o id  r o o t e p id e m ais
, 

c e ll d iv isio n  a n d th e  p o sitio n  o f ro o t h a ir s  in  th e  e p id e m a a l c e ll w e r e

p o in te d  o u t b y  R e a d e r a n d V o n  M a ltz a le n  (19 5 3) a n d R o w  a n d R e e d e r  (19 5 7)

R o w  a n d  R e e d e r  fo u n d th a t th e  a lte r n a tio n  o f lo n g  a n d  sh o r t c e lls  (F e stu c o id) v e r s u s  e q u a l s iz e d

c e lĮ (p a n ic o id) is  a  m u c h m o ľ e  r e lia ble  c h a r a c te r  th a n  e ith e r  th e  p o s itio n  o r  a n g le  o f th e  r o o t

h a ir s

B r o w n  (19 5 7) a n d  E m e ry  (19 5 8) tLr a d e  a  c o m p r e h e n s iv e  s u r v e y  o f a p o m ix is  in  th e  trib e s

p a n ic e a e
, 
A n d ro p o g o n e a e

, 
C h lo r id e a e

,  
E ľ a g ro ste a e

, 
P a p o p h o r e a e

, 
Z o y sie a e  a n d  A r is tid e a e T h e y

a ls o  r e p o r te d P a n ic e a e  a n d A n d ro p o g o n e a e  a r e  c h a r a c te ń z e d b y  A p o sp o ry  a n d  A g a m o sp o ry  is

m o r e  fequent in  th e s e  tw o  trib e s

1 2
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B r o w n  (19 5 8) s u g g e ste d to lır  a d d itio n a l typ e s W u Į 1 l u  u . . - , 
A n u ldin o id , 

A ristid o id a n d

c hlo rid o id) o f le a f b la d e  a n a to m y s u b fa m ily  a n d trib a l diffe re n c e s in v o lv e  m a in ly th e  n u m b e f

a n d  typ e  o f v a s c u la r b u n dle s
, 

sh e a th c e lls
, 
th e  a r ra n g e m e n t a n d typ e  o f c e lls  o f m e s o phyll 

a n d

th e  typ e  a n d  lo c a tio n  o f p la stid s in  c e lls o f m e s o p hy ll a n d o f th e  p a re n c h ym a  b u n dle  sh e a th

M e tc a lfe  (1960) n o te d dia gn o stic  su b fa m ily  diffe re n c e s in  th e  sh a p e  o f su bsidia fy c e lls o f th e

sto n a a ta  a n d a rr a n g e m e n t o f lo n g c e lls a n d sh o rt c e lls o v e r  th e  v e in s G fa s s e s o f F e stu c o id e a e  a n d

th o s e  o f p a n ic o id e a e  h a v e  n u m e ro u s diffe re n c e s b e tw e e n  th e m  a n d a re  u s e d a s a  g e n e ra l sta n d a fd

o f c o m p a ris o n  fo r  a ll g ra s s e s  (G o u ld
, 
1969)

G r a s s e s  a r e  c o n sid e r e d to  b e  o rig in a te d fro m  tro p ic a l re gio n
, 

e v o İv in g in  th e  tro p ic a l fo r e s t

S a v a n n a h  e c o to n e  (C ıa y to n  a n d R e n v o iz e
, 
19 86) B a m b u s o id e a e  w a s  th o u g h t to  m o st p rim itiv e

b y  S te bb in s  (19 82) a n d C la y to n  a n d R e n v o iz e  (19 86), 
b u t K e llo g a n d C a m pb e ll (19 8 7) s ta te d

th a t it is  sh o w n  b y  p h y llo g e n e tic  a n a ly sis th a t s u b fa m ilie s P o o id e a e
, 
B a m b u s o id e a e

, 
P a n ic o id e a ė

a n d  p o s s ib ly  C łd o rid o id e a e  a r e  m o n o ph y le tic

A n m d in io d e a e

M o s t trib e s  o f g ra s s e s a re  w id e ly  distrib u te d a n d  m aj o r s u b F a m ilie s  i e  P o o id e a e
,

B a 】n b u sio d e a e
, 
p a n ic o id e a e A m n din o id e a e  a n d C h lo ridio a d e a e  h a d e v o lv e d by  th e  e a rly  te r tia ry

a n d b e c o n ıe  w id e  sp r e a d b e fo re  th e  m ajo r b re a k u p o f s u p e r c o n tin e n ts  d u rin g  th e  te rtia r y

(H a rtle y , 
19 6 4)

M e tc a lfe  (19 6 0) p u b lish e d  a  c o m p r e h e n siv e  w o rk  o n  th e  a n a to m y o f fa m ily  G r a m in e a e  th a t is

c o n s id e r e d  a  \  id e lin e  b y  th e  r e s e a rc h e r s w o rkin g  o n  this lin e

D u b e  e t a l (19 87) s tu d ie d 3 2 p o p u la tio n s o f F e çtu c a  n tb r a  L S e n s u  la to  fro m  s a lt m a r sh e s
,

c o a s ta l ro c k s
,  

c o a s ta l s a n d
, 
a n d a n th r o p o g e n ic  s ite s  in  e a s te l11 Q u e b e c  a n d  o b s e r v e d  v a ria tio n s  in

th e ir  m o rp h o lo g ic a l a n d a n a to m ic a l c h a r a c te r s a n d c o n c lu d e d th a t c h a r a c te r  v a ria tio n  patterns a r e

m a in ıy  r e la te d to  e c o lo g ic a l r a th e r th a n  g e o g ra p h ic a l fa c to rs

C h r o m o s o m e  n u m b e r a n d m o rp h o lo g ic a l sh ıdie s  o f 2 6 0 p o p u la tio n s
, 
b e lo n g in g  to  32 ta x a  o f th e

g e n u s  B r a c h ia ria  fro m  In d ia n  S u b c o n tin e n t w e r e  c a n ie d  o u t b y  B a s a p p a  e t a l
,  (19 8 6)

a n d  m a y  b e  d e riv e d fr o m  p ro lyp h y lle tc
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r  a h Fa m ilie s

C h a u dh a ry  (19 89) w o rk e d  o n  th e  g ra s s e s  o f s a u di A ra bia  a n d g a v e  a  sy n o p s is  o l b u u  ıc u

trib e s
, 
s u b trib e s a n d g e n e f a  o f th e  fa m ily G ra m in e a e  fo llo w in g c la y to n  a n d R e n v o iz e

, 
19 86

L a z a ń d e s  e t a t (19 9 1) d e s c rib e d a n d illu s tra te d a  n e w  m o n o typ ic  g e n u s (c la u s o sp ic u la) û o m  th e

D a r w in a n d  G u lf d is tric t
, 
Northern T e rrito ry  A u s tr a lia  o n  th e  b a sis o f its c le isto g a m o u s sp ik e le ts ,

r e d u c e d p a n ic le s
, 
r a c e m e s a n d sp ik e le ts

Jo n e s  (19 9 9) w o rk e d o n  th e  B io g e o g r a ph y  o f th e  g r a s s e s  a n d lo w  la n d g r a s s  la n d s  o f S o u th e r n

Eastern A u str a lia  a n d o b s e r v ėd th a t m o st w id e  sp r e a d o f th e  e n d e m ic  A u s tra lia n  g ra s s e s  a r e  th e

T ń o d in a e  s u b trib e  o f w hic h  T rio d ia  is  w id e sp r e a d in  a rid e n v iľ o n m e n ts M a n y  o th e r  g ra s s e s

a pp e a r  to  h a v e  m ig r a te d  fro m  A sia
, 

s u c h g ra s s e s p re s e n t in  te m p e ra te  g r a s s  la n d s  o f S o u th

eastern A u stra lia  in c lu d e  ï Tie m e d a
, 
D ic a n th iu m  a n d B o tìtr io c ìilo a o f th e  A n d ro p o g o n e a e  trib e

,

w ith in  S u b fa m ily  P a n ic o id e a e

K a te w a  e t a l
,  (2 0 0 1) p o in te d o u t e th n o m e d ic in a l a n d  o b n o x io u s  g ra s s e s  o f In dia  o n  th e  b a s is  o f

lo c a l ıc n o w le d g e  a n d in fo m i a tio n  b y  lo c a l trib e s

S a h e b i e t a l
, (2 0 0 1) c a rrie d o u t in v e stig a tio n s r e g a rdin g  q u a n tita v e

, 
a n d n ıo rp h o lo g ic a l

c h a r a c te rs  o f 3 50 h e rb a riu m  sp e c im e n s  fr o m  3 5 Ir a n ia n  p o p u la tio n s o f H o r dlu m  m u r in u m  S L

u sin g  m o rp h o lo g ic a l c h a r a c te rs T w o  ta x o n o m ic  k e y s  w e re  m a d e  fo r  th e  ta x a  in  H o r d iu m

m u r in u rt? S L L e a f a n a to m ic a l fe a tu r e s  o f th r e e  h e rb a c e o u s  b a m b o o  sp e c ie s  (B a n ıb u s o id e a e )

w e r e  s tu d ie d  b y  V ie ir a  e t a l
, (2 0 02)

A n a to m ic a l c h a r a c te r s  s u c h  a s  m id  rib  w ith c o m p le x  v a s c u la r  b u n d le s  a n d o th e r  le a f e p ide m n a l

c h a r a c te r s  w e r e  o b s e r v e d th a t c o tT e sp o n d  to  th e  b a ]n b u s o id typ e  o f le a f a n a to m y S a in i e t a l
,

(2 0 0 7) c o n d u c te d  e x p e r im e n t o n  fo u r g e n o typ e s  o f C e n c h n łs  c ilia r is
, 

tw o  g e n o typ e s  o f C

s e tig e n łs  a n d  o n e  g e n o typ e  e a c h  o r P a n ic ıtm  m A x im ıÆm P A n tid o ta ıe  a n đ L a s iu r a s  s c in d ic u s in

H e r y a n a  (In d ia ) In v e s tig a tio n s w e r e  c a rrie d o u t a b o u t m o rp h o lo g ic a l c h a r a c te r s  a n d  n u tr iū v e

v a lu e  o f th e  g r a s s e s  a n d C c ilitzr is  w a s  r e c o m in e n d e d a s g ra s s  w ith  m o st n u tritio n a l v a lu e  fo r  u s e

in  th e  a rid  r e g io n s  o f S o u th W e t H e ıy a n a  (In d ia )

L u  e t a l (2 0 0 3) o b s e r v e d th e  p h y to ıith (M ic r o s c o p ic  silic a  b o die s) o f 32 g r a s s  sp e c ie s  th a t w ç r e

c o lle c te d  fro m  v a rio u s  c o a s ta l e n v ir o n m e n ts  in  s o u th  eastern U S A (G e o rgiĄ  F 1o r a d a
, 

a n d
L o u is ia n a ) a n d  a  la rg e  d iv e r sity  in  th e  sh a p e  a n d  typ e s  o f p h y to lith s  w a s  o b s e r v e d  in  th e s e
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g ra s s e s G r a s s e s fro m  in te rd u n e  m e a d o w  w e re  fo u n d to  h a v e  d u m b b e ll a s w e ll a s s m a ll c fo s s

a n d c yp e r a c e a e  typ e  phy to lith s
, 

w hile  s a dd le  e llip s o id phy to lith s w e re  o b s e fv e d in  g fa s s e s o f

c o a s ta l s a lt n ıa rsh e s

A  c o m p r e h e n siv e  s tu d y  o f le a f a n a to m y  o f Å n is e ty tr o lı M e rr A n d Calamtgreslič (A d a n s) s I

w a s  c o n d u c te d b y  M a  e t a l
, (2 005), 

to  re v ie w  th e  s y ste m a tic  sta tu s o f Å n is e ty tr o n In  th e  re s u lt

o f v a ria tio n s in  a iıa to 】n ic a l c h a ra c te i s in  c o m bin a tio n  w ith th e  d iffe re n c e s in  sp ik e le t s tr u c tttf e s

a n d h a b ita t
, 
it w a s su g g e s te d th a t c a la m a g r o s tis  s I sh o u ld b e  g e n e ra lly  s e p m a te d a n d n o t

m e rg e d w ith  C a la m a g r o s tis

K h a r a z ia n  (2 0 0 6) e v a lu a te d le a f a n a to m ic a l c h a r a c te rs o f 2 6 a c c e s sio n s o f th e  Á e g ilo p s  L

sp e c ie s T h e  r e s u lts  sh o w e d  th a t a n a to m ic a l c h a ra c te rs  h a d h igh  v a ria tio n s L e n g th  o f e p id e rm a l

h a ir s
, p ric k le s

, 
w id th  o f s c le r e n c h ym a  s tr a n d s a n d  n u m b e r  o f s tra n d s  w e r e  fo tın d  to  b e

dis tin g u ish in g  c h a r a c te rs a m o n g th e s e  sp e c ie s  a n d w e re  im p o r ta n t f o m  ta x o n o m ic  p o in t o f v ie w

L e a f a n d  sh e a th  a n a to m y  o f Á ııs tr o s tıp a  a r is Eg lu m is  w a s  s tu d ie d b y  A rr ia g a  a n d  Ja c o b s

e t a l
, (2 0 06) Å u s tr o s tip a is  a  stip o id g ra s s  th a t h a s n o rm a lly  x e ro m o ï p hic  c h m a c te rs

, 
b u t sh ıd ie s

sh o w e d th a t it h a s  h yd r o p hy to u s o r  a m p hib io u s  c h a ra c te r s a n d it w a s  c o n c lu d e d  th a t

h y d r o m o rp h ic  c h a ra c te rs  a r e  a d a p tatio n s  th a t p e im it Å a r is Eg lu m is to  m a x im iz e  its g r o w th
,

w h e r e  a  s u rp lu s  a m o u n t o f w a te r  is  p r e s e n t

L iu  e t a ì (2 0 0 5) e x a m in e d  th e  p o lle n  m o rp h o lo g y  o f E u s ta c fıy a  te n e r a  b y  lig h t s c a n n in g  a n d

tr a n s m is s io n  m ic r o s c o p e T h e  s h ıd ie s sh o w e d  th a t p o lle n  g ra in s  a r e  g e n e r a lly  o b la te  sp h e ro id a l

a n d  w ith  a  sin g le  a n n u la te  a p e r tu r e  w ith a n  o p e rc u lu m Y in g e t a l (20 0 6) c a rrie d o u t th e  le a f

e p id e m a l s tu d ie s  o f 5 sp e c ie s o f C a ta m a g r o s tis  a n d 2 6 sp e c ie s a n d o n e  v a rie ty  o f D e y e x ia  a n d

n o  sh a rp  d iffe r e n c e s  w e r e   fo u n d b e tw e e n  th e s e  tw o  sp e c ie s

L e a f e p id e rm a l s tu d ie s  o r C y ìn b o p o g o n  c itr a te s  a n d C }'" b o p o g o n  g ig a n te u s  w e re  c o n d u c te d  b y
F o lo r u n s o  e t a l (2 0 0 7) T h e  a im  o f s tu d y  w a s to  d c te n n in e  th e  v a r ia tio n s  in  e p id e rn ıa l
c h a r a c te r s  o f th e s e  sp e c ie s  a n d a s s e s s  th e ir  v a lu e  in  sp e c ie s  id e n tific a tio n  a n d  c la s sific a tio n
P r e s e n c e  o f sp a r s ly  d is trib u te d m ic ro  h a irs  a n d p ric kle  h a ir s in  C  c itr a te s  a n d  p a p illa e  a lo n g  s id e
th e ir  lo n g  c e lls  in  C  g ig a ìıle u s  w e r e  th e ir dis tin g u ishin g  c h a ra c te rs

D e lg a d o  (2 0 0 7) c a rrie d o u t in v e s tig a tio n s o n  th e  tr a n s v e r s e  s e c tio n s  o f th e  m a tu r e  flo w e rin gc u lm s  o f B o u te ıo u in a e  a n d  it w a s s u g g e s te d  th a t th e r e  is  c lo s e  r e la tio n sh ip  b e tw e e n  B e r io p o d a
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a n d B e r io s ta c hy a  a n d b e tw e e n  B r a m o s e  a n d B b r e v is e ta  a n d th e re  is in c lu sio n  o f s a
te llite

g e n e ra  in to  B o u te lo n a A lv a r e z  (2 00 8) o b s e r v e d th e  u ltra  s tr u c tu ra l a n d a n a to m ie  c h a ra c te rs  o
f

b u llifo rıu  c e lls  in  L o u d e tio p s is c ìu y s o t/u   ix  (N e e s) c o n c e rt a n d  T}  is la c ìzy lz te io s ta c hjìa  N e e s a ï ıd it

w a s  su gg e ste d  th a t b u lli 自 n n  c e lls a ľ e  in v o lv e d in  fo lia r in v o lu tio n  o f th e s e  sp e c ie s

C h a u d h a ry  a n d  S h e ikh  (196 8) w o rk e d o n  h a lo p hy tic  flo r a  o f W e st P a k is ta n  a n d fo u n d th a t th e

L 11 Q C c iıia r is ,

C h a u d h a ry  a n d  S h e ikh  (196 8) w o rk e d o n  h a lo p hy tic  flo r a  o f W e st P a K 1s ia n  a ır u

g r a s s e s  p r e s e n t in  th e  in la n d d r y s a lin e  a ľ e a  o f A fn c a  in c lu d e d c e ııc ìir u s  E jıo r u s
, 
C c ilia r is ,

D ic a n thiu m  a n n u ıa tu m E le u s in e  Jıa g e į įijė r a p a n ic ıım  a n tid o  ta ıe , 
sp o r o b o ıu s  a r a bie n s a n d

S p o r o b o lu s  m a rg in a tu s It w a s o b s e rv e d th a t sp o r o bo tu s  a r a bic u s  w a s  th e  m o st s a lt re sis ta n t

g r a s s  fo u n d  in  tłıis  a r e a E m b ry o lo g ic a l s tu die s o f s o ln e  g r a s s e s  w e re  c a rrie d  o u t b y  F a r u q i e t

a l (19 7 5),  
a n d  it w a s  o b s e r v e d th a t c h ry s o p o g a n  s e r r u la tu s c y m b o p o g o n  p a r ke r i Dicantìium

a n n u ta tu m  a n d M e m e d a  a n a tìie r a  e x h ib it a p o m ix e s  a n d c y to lo gic a l a n d  m o rp h o lo g ic a l

多

达
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ヨ

ヨ

多

多

飞
フ

ゴ
フ

フ

っ

っ

p o ly m o rp h is ]n  is  p r e s e n t in  th e s e  sp e c ie s

c o p e
, (19 82) d e s c rib e d in  F lo r a  o f p a kista n

, 
fiv e  s u b fa Jï u lie s  o f P o a c e a e  i e B a m b u s o id e a e

,

A r u n din o id e a e
, 
C h lo rid o id e a e

, 
p a n ic o id e a e  a n d  P o o id e a e  a ıo n g w ith  th e  trib e s  a n d  th e ir  k e y

S a rir  e t a ł(19 84 ) c a rr ie d  o u t in v e stig a tio n s  o n  th e  h a lo p h y te s  o f P e sh a w a r  d is tric t a n d

d e te r m in e d  th a t gFa s s e s  lik e  D e s m o s ta c hy a  bip in n a £a S a c c h a r u m  sp  o n ta n e u m  a n d  C y n o d o n

h a v e  w id e  e c o lo gic a l r a n g e  a n d p r e fe r s a lin e  a n d s a lin e  s o dic  s o ils S iddiq u i a n d Q a is a r  (19 8 8)

c o n d u c te d  th e  p a ly n o lo g ic a l s tu d ie s o f 64  sp e c ie s  o f g ra s s e s  w ith  4 0 g e n e r a
, 
fr o m  K a r a c h i

, 
a n d  it

w a s  fo u n d th a t fa m ily  is  ste n o p a ly n o u s
, 

a n d th e  p o lle n s a r e  sp h e ro id a l
, 

u s u a ıly  m o n o p o r a te
,

r a r e ly  dip o r a te
, 
s m o o th

, 
m o s tly  a n n u la te  a n d o p e r c u la te

C y to m o ï p h o lo g ic a l a n d p a ly n o lo g ic a l s tu die s  o f 17 d iffe r e n t sp e c ie s  o f g r a s s e s  fro n ı L ah o r e

w e r e  c o n d u c te d  b y  M e o  (19 99) ìt w a s  o b s e r v e d  th a t P o lle n s  o f te tr a p lo id  a n d  h e x a p lo id  sp e c ie s

w e r e  la rg e r  in  siz e  a s c o m p a r e d  to  th o s e  o f dip lo id sp e c ie s

C h a u dh a ry  e t a l (2 0 0 1) s tu d ie d th e  fo lia r e p id e rm a ı a n a to m y  o f 4  sp e c ie s  o f g ra s s e s
,  
i e

C y m b o p o g o n  c itr a te s  D C S t \  f, 
C y n o d o n  d a c ty ıo n  (L ) P e rs

, 
P a n ic u m  s ìn m m a tr e n s e  R o e  \ h  e x

R o e m  a n d  S c h u lt a n d V e tiv e r ia  z iz a n o id e s  (L ) N a sh T h e s e  ta x a  sh o w e d  d iffe r e n c e s  in  sh o r t a n d

lo n g  c e lls
, 
s ilic a  b o die s

,  
m a c r o  a n d m ic ro h a irs  a n d sh a p e  o f s u b sid ia ry  c e lls  a n d  it w a s  c o n c lu d e d

th a t m o st o f th e  c h a r a c te r s  a r e  d ia g o n o stic  a n d c a n  b e  u s e d fo r  Ln a k in g  k e y s
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G illa n i e t a t
, (2 002) c a rrie d o u t le a f e p id e rm a l a n a to m ic a l stu d ie s o f s e

le c te d D ig ita r ia  sp e c ie s

a n d  fo u n d it v a lu a ble  in  th e  id e n tiń c a tio n  o f th e s e  sp e c ie s D ig ita r ia  sp sh o w e d difre fe n c e s  in

s iz e  a n d  sh a p e  o f p ric kle s
, 
sh o rt c e lls

, 
silic a  b o d ie s

, 
m ic r o h a ir s w ith b a s a l a n d dis ta

l c e lls , 
h o o k s ,

s to 】n a ta  a n d  lo n g  c e lls

E la h i e t a l
, (2 0 02) e v a lu a te d th e  s te m  e p id e rm is o f s ix  v a rie tie s  o f s a c c h a r u m  o fï ic in a ru m

R e s u lts  sh o w e d th a t a ll thė v a rie tie s diffe r e d in  a n a to m ic a l c h a r a c te rs w ith  e a c h  o th e r W idth a n d

le n g th  o f lo n g c e lls
, 
n u m b e r a n d sh a p e  o f c o rk c e lls

, 
n u m b e r  o f sto m a ta s  a n d  n u m b e r  o f fo w s o 1

lo n g  c e lls  w e re  d iffe r e n t in  d iffe r e n t v a rie tie s M o rph o lo g ic a l c h a r a c te r s  o f d iffe re n t

D ig ita r ia  sp e c ie s fro m  p a k is ta n  w e re  in v e stig a te d by G illa n i e t a í . (2 003) T h e  a im  w a s  to  k n o w

th e  ta x o n o m ic  r e la tio n sh ip  b e tw e e n  th e s e  D ig ita r ia  sp e c ie s H e  id e n tifıe d a  n e w  s u b sp e c ie s o f

D ig ita r ia  s a n g u in a lie s  o n  th e  b a s is o f p re s e n c e  o f sp in e s o n  th e  u pp e r  h a lf m a rgin s  o f n e r v e s  o f

lo w e r  le m m a  o n ly , 
w h ile  D s a n g m ?a lis  h a d sp in e s  o n  th e  w h o le  n e rv e s  o f lo w e r  le m m a

S h a h e e n  e t a l
,  (2 0 0 5) s h ıd ie d th e  p o lle n  m o rp h o lo g y  o f g e n u s  S e ta r ia

, 
C e n c lir u s  a n d B r a c liia r itı

o f trib e  P a iıic e a e  o b s e r v e d a  w id e  r a n g e  o f v a ria tio n s  in  p o lle n  s iz e  a n d P /E  r a tio P a ly n o lo g ic a l

s tu d ie s  o f 2 0 sp e c ie s  o f g r a s s e s b e lo n g in g to  14  g e n e r a  w e r e  c a rrie d  o u t b y  P a r v e e n  (2 0 06) It

w a s  o b s e r v e d  th a t p o lle n  g r a in s a r e  m o s tly  sp h e ro id a l
, 

m o n o p o ra te
, 

r a r e ly  dip o r a te
, 

o p e r c u la te

o r  n o n  o p e rc u la te  a n d it w a s c o n c lu d e d th a t p o lle n  stu die s a re  h e lp fu l a t th e  sp e c ific  a n d  g e n e ric

le v e l w ithin  th e  trib e s

D iffe r e n t a c c e s sio n s o f C e n c lir u s  c ilia r is  L w e r e  c o lle c te d fro m  diffe r e n t h a bita ts  o f C h o lis ta n

d e s e r t b y  A r sh a d  e t a ł
,  (2 007) a n d a  w id e  r a n g e  o f m o rp h o lo g ic a l v a ria tio n s  a m o n g  th e r e

a c c e s s io n s  w a s o b s e r v e d It w a s  s u g g e s te d th a t g e im p la s m  o f C e n c lir u s  c ilia r is  L in  h o t c lim a te

h a s  h ig h  p o te n tia l to  s u r v iv e  a g a in s t d r o u g h t
, 
s a lin ity  a n d  h igh  te m p e r a tu r e  s tr e s s

H a im e e d  e t a t
,  (2 0 0 8) s tu d ie d s o m e  s a lt to le r a n t fo r a g e  g r a s s e s  i e N O d o n  d a c Y lo n

,  
In ıp e r a ta

c y ıa n d r ic a a n d Sp o r o b o hłs  a r a b ic ıļ s  c o u e c te dt fr o m  s a u n e  h a b ita ts Sp o r o b o ıa s  a r a b ie n s  w a s

c o n s id e r e d  】n o s t s a lt to le r a n t g r a s s  fo llo w e d  b y  C d a c u ï o n  a n d  e r a ta  c y le ııd r ic a

A k r a m  e t a l (2 0 0 8) c o n d u c te d p h y sio lo gic a l stu die s o n  tw o  p o p u la tio n s o f g r a s s e s  i e C y n o d o n
d a c Q lo n  (L ) P e r s a n d C e n c )ir u s  c ilia r is  L c o lle c te d  fro m  C h a ttis g a rh
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3 M A T E R IA L S A N D  M E T R O D S

c hh a ttisg a rh is  th e  26
th 

s ta te  o f o u r  c o u n tr y e s ta blish e d o n  N o v e m b e r  1 
st 2 ooo It c o v e rs o n ly

4 14 %  o f th e  to ta l a r e a  o f c o u n try  it c o v e rs 44 %  ofa】ea w ith  fo re sts Its u n iq u e  to p o g ra p h ic a l

P o sitio n  m a k e s  th e  e n o m a o u s  d iv e rs ity  a m o n g A n gio sp e rm ic  p la n ts In  re c e n t y e a f s  th o s e

n e g le c te d g ra s s la n d  h a v e  g a in e d  d u e  im p o rta n c e  in  th e  s tu dy

In  D u rg B h ila i r e g io n
,  
B h ila i is  a n  in d u s tria l to w n sh ip  o f c hh a ttis g a rh  a ls o  it is  fa m o u s  fo r  its

lu s h  \  e n e ry  in  th e ir  o p e n  a n d b a 】T e n  a r e a It lie s  b e tw e e n  2 1 1o c  n o r th  la titu d e  a n d 8 1 C

2 0 C  e a s t lo n g itu d e T h e  a r e a  m a in ly  r e c e iv e s  th e  tro p ic a l c lim a tic  c o n ditio n  w ith  v e ry  h o t

s u m m e r a n d  m o d e r a te  r a in  fa ll a n d sh o r t p e ń o d o f w in te rs T h e  distric t h a s  v e ry  ń c h  p ıa iıt

div e rs ity , 
in c lu din g  w e e d a n d  g r a s s  sp e c ie s  k e e p in g th e s e  p o in ts in  v ie w  th e  e x te n siv e  fie ld

s u r v e y  w e r e  u n d e r  ta k e n  d u rin g  th e  y e a r  2 0 14 15

T h e  s tu d y  a r e a  is  div id e d  in to  th r e e  b lo c k s  n a m e ly  D u rg  b lo c k
, p a ta n  b Įo c k  a n d  D h n m d h a  b lo c k

th e  d u r g b h ila i r e g io n  c o v e rin g  a n  a r e a  o f ıa n

T h e  s tu dy  a r e a  c o v e r s  u rb a n  a n d m r a l gr a s sla n d  v e  \  ta tio n T h e s e  in c lu d e s  A rju n d a
, 
A n d a

,

g u n d e rd ełli
, 
D h a m dh a

, 
A hiw a r a

, 
c hh a ta g a rh

, 
N a n din i m in e s  a r e a

, 
k o kh a

, 
d o n dhiĮo h a r a

, 
te d e s a ra

,

U ta i
,  
Ja n ıu l

, p a iri
, 
C h a n d Įch u ri

, 
dh o u r

, 
ris a m a

, 
n a rdh a  M g n a

, giro la , p e n d e ri ta r a i
,  m o h la i

,

d a rg a o n
, 
h a s d a

,  
b a g d o o n ıa r

, 
u rla

,  
kh a p ri

, 
k a r e la

, 
m u n n u n d a

, 
kh e rd a

, 
s u rd u n g , 

D tır g B hila i

tırb a n  a r e a  e g s e c to r  1
, 
2

, 
3

, 
4

, 
5

, 
6

, 
7

, 
8

, 
9

, 
10 H u d c o

, 
T a lp u ri

, 
A d a r sh  N a g a r

, 
S ta tio n  p a r a

, 
V idh u yß

N a g a r
, 
R is a li A r e a

, 
Sh a n ti N a g a 】  E tc

M e th o d  u s e d  fo r  m o r p h o lo g ic a l o b s e r v a tio n  a n d  s tu d ie s

P Į a n t s p e c ie s  h a s  b e e n  c o lle c te d fi  o m  th e ir  n a tu r a l h a b ita ts  a n d  m a k e  h e rb a ritım  fo r  s tu d y  o f
h a b it

,  
h a b ita t

, p la n t h e igh t
, 
bı  a n cırin g  pattern , 

in flo r e s Ģe n c e
, 
i t s  le a v e s  w e r e  a ls o  c o lle c te d

a n d  p r e s e r v e  fo r  fu tu r e  s tu d ie s  b y  u s in g  d is s e c tin g  m ic 】. o s c o p e
, (B a u s c h a n d  Ľ o m b  m o d e l w

,  n e wY o rk  ) m a g n ifīe r s  o f 1 0 x  a n d 2 0 x  w e r e  u s e d fo r o b s e 】v a tio n  o f v a rio u s  p a r t o f th e  p la n t T h e  d a ta
s o  fa r  r e c o rd e d in  th e  r e s u lts  s e c tio n  a s  m o  中 h o Įo g ic a l d e s c r ip tio n  b e s id e s  fig u r e s  a n d  p la te s T h em o rp h o lo g ic a l c h a r a c te r s  w e r e  fmlher c o n fim ie d a n d a u th e n tic a te d w ith
jo lım a ls

Th e  h e lp  o f flo ra s  a n d
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C o lle c tio n  o f G r a s s e s

ñ e ıd  trip s  w e re  c a rrie d o u t to  c o lle c t g ra s s e s  in  d iffe r e n t s e a s o ııs  o f th e  y e a r Iīı to ral o f

rp t* ie s  o f g r a s  b e ıo tıgin g  to g e iıe r a  a n d trib e s  \  e re  c o lle c te d fr o m  d iffe r e n t site s  a n d

h ab ita ts A u  pıaııï  sp e c im e n  w e re  c o ııe c te d in  trip lic a te  a n d v o u c h e r  n u m b e r  w a s  a llo tte d to

p la n ts D a te  o f c o lle c tio n
* 
ıo c a ıity , 

h a b ita t a n d e o ıo u r o f in ßo re s c e n c e  a n d le a v e s  w e f e  re c o rd e d

n g  c o lle c tio n  trip s p la n ts  w e re  d rie d a n d p re s e rv e d b y u s in g  s ta n d a rd h e th a fiu m  te c h n iq u e s

3 2  M o r p h o lo glc a l S tu d ie s

Deaiıed ıııo ıp h o ıo gic a l s tu d y  w a s  c a r rie d o u t u n d e r  dis s e c tin g  b in o c u la r D iffe r e n t

ınorplogieal (v e g e ta tiv e  a n d Ĥ o ra l) c h a r a c te r s w e r e  o b s e r v e d  a n d  c o n fim ıe d b y  F lo ra T h e

ııOWing ı】]o lp h o lo g ie a l c h a r a c te r s  o f e a c h sp e c ie s  w e re  stu d ie d

3 2 ı V e g e ta tiv e  C h a r a c te r s

a ) H a b it  A ım ııa l o r  p e r e m ıia l
, 
e re c t

, p r o stra te  o r  d e c u m b e n t

b ) C U  P ıa iıt h e igbĻ p u b e s e e n c e  o f c u h n s
, 
te x tııre  o f n o d e s a n d  in te m o d e s

c ) L e aE  S  \ ,  
le iıg th a n d w idth  te x tu re  o f la m in a

, 
c o lo u r  a n d te x tu r e  o f le a f sh e a th

, (g la b ro u s
,

Seabfi o p e rı o r  fo ld e d) L e n g th  a n d sh a p e  o f Įig u le  (m e m b r a n o tıs
, 
ıa c e ra te  m e m b ra ııo u s

,  
w ith

r d ia te d  friJrg e  o t  w hite  h a irs)

3 3 P a ly n o lo gic a l S tu d ie s

3 3 1 M o d  o f p o lle n  s tu d y  b y  lig h t m ic r o s c o p y

F lo r?  w e r e  dis s e c te d a n d a n th e rs w e r e  p la c e d  o n  th e  s lid e  w ith th e  h e lp  o t to r c e p s
,  

a d o e á a

d ro p  o f 4 5%  a c e tic  a c id a n d c r u sh e d w ith  ir o n  ro d P o lle n  w a s  a c e to ly s e d  a c c o rdin g  to  m o d e d

Æo d  o f A h m a d e t aı,  
(2 0 0 8), 

w h o  fo llo w e d  E rd tm a n  (19 52) S tirr e d  w ith  n e e d le  fo r  e q u a ı

d i ? i i n n  o f p o lle n
,  p la w d the  e o v e f s lip  a n d s e a le d th e  sıid e  e dg e s  b y  tra n sp a re n t n a iı p o ıish

S lid e s w e re  la b e le d w ith th e ir  n a m e
,  
lo c a lity a n d v o u c h e r  n u m b e r T h e  slid e s  w e r e  k e p t in

w o o d e n  s lid e  c a s e s  in  v e rtic a l p o s itio n

3 3 2  F o r m a d o n  o f G ly c e r ln  J e lly

G ly c e rin  je lıy w a s  p re p a re d  a c c o rd in g to  m o difte d m e th o d s  o f A h m a d  e t a l
, (2 0 0 8) 5 0  n ıl o f

d is tilİ ed  w a te r  w a B  ta k m  in  b e a ke r  a n d h e a te d it o n  th e  h o t p la te A dd  3 5 g  o f g e la tin  w h e n

łea n p e r e  o f w a te r ra ia e d to  7 0 80 C
, 
it w iıl a pp e a r  a 8  a  th ic k  s o lid  m a tte r

, 
b u t a s th e

1 9
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te m p e r a tu re  ris e s
, 
it b e c o m e s  a  th ic k  v is c o u s  liq u id

, 
k e e p th is  s o lu tio n  fo r 1 h o u r  o n  h o t p late  a n d

m ix  35g o f gty c e rin  w ith fe w  c ry s ta l o f ph e n o l T h e n  a dd o 1%  s a fr a n in e  b y 1/8 v o lu m e  w ith

glyc e rin  je lly , 
sh a k e  it till a  tin ifo n n  p in k  c o lo u r  a p p e a r e d a n d je lly  w a s sta b iliz e d a t fo o m

te m p e ra tu r e A ll th e  c h e m ic a ls  u s e d w e r e  sta n d a rd a n d p u rc h a s e d fr o tn  M e rc k  (G e m a a n y)  

3 3 3 P u u e n  P a r a m e te r s

F o llo w in g p o lle n  p ara】n e te r s w e r e  stu die d u n d e r light m ic ro s c o p e  fo r p o lle n  m o rph o lo gy

Q u a ıita tiv e  c h a r a c te r s

 S ha p e  in po l ar  vi ew �

 S ha p e  in eq u a t or ial  vi ew�

*  T yp e  o f p o lle n  a n d s c u lp tu rin g

Q u a n tita tiv e  c h a r a c te r s

 P o l ar  di ai ne t er �

 E q u a t oń a l  diam e t er �

 P / E ra t io�

 N o . f  Po r e s �

3 3 4  P o lle n  F e r tility

T o  d e te m Jin e  p o lle n  fe r tility , 
a c e to c a rm in e  a n d gly c e rin  Je lly  w a s  u s e d  b y  th e  m o difie d

te c h n iq u e s  u s e d  b y  K h a n  a n d S ta c e  (199 9) A n th e rs w e re  sq u a sh e d in  a  dr o p o f a c e to c a rm in e

D e b ń s  w a s  r e m o v e d g e n tly  a n d  c o v e r  s lip w a s  p la c e d  o n  it T h e  slid e s w e re  o b s e rv e d  a t lo w

n ıa g tıific a tio n  i e 10 x T h e  n u m b e r  o f sta in e d a n d  u n sta in e d  p o lle n  w e re  c o u n te d F u lly  s ta in e d

p o lle n  w e r e  c o n sid e re d fe r tile  w h ile  u n sta in e d a n d d e fo m ie d p o lle n  w e re  c o n sid e re d ste h le

3 4 P r e p a r a tio n  o f p o lle n

3 4 1 F r o m  a n th e r

F o r  id e n tific a tio n  o f p o lle n  g ra in s  is o la te d fro m  h o n e y  a n d b e e  p o lle n  lo a d s
, p o lle n  s lid e s  ū o m

flo w e rin g sp e c ie s  w e r e  p r ep a r e d a s  re fre n c e s s lid e s F o r this  a n th e r s s e p a r a te d  fr o m  fila n ıe n ts

w e r e  p u t in  distilıe d w a te r  a n d c ru sh e d w ith  a  g la s s  ro d It is th e n  sie v e d tlu o u gh  a  n ıe sh  o f lo o p

s iz e T h e  p o lle n  s u sp e n sio n  w a s  c e iıtrifu g e  ?  30 0 0 rp m  fo r 3 m in  a n d  d e c a iıte d th e  s u p e Ln a ta n t

P o lle n  p e lle t w a s  s u bje c te d  fo r  a c e to ly sis  (E rdtm w  19 6 0)

2 0
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4 R E S U L T  A N D  D IS C U S S IO N

D e sc r ip tio n  o f so m e  g r a s s e s p r e s e n t in  D u r g B h ila i R e gio n

\ E c h in o c h lo a  c o ıo n a  (L ) L in k

D istr ib u tio n  in  W o rıd W id e ly sp re a d in  tro p ic a l A fn c a
, 
A sia  a n d A u s tr a lia

O c c u r r e n c e  a n d  H a b ita t : c o m m o n  w e e d o f fıe ld s
, 
a n d w e t la n d

, 
c la y  s o il, rta o

ist c la y  s o il

F lo w e r in g M a y S e p te m b e r

)

人
ノ

ヘ
ノ

ヲ

M o r p h o lo g ic a ı D e s c r ip tio n

A n  a m u a l
, 

e r e c t o r  g e n ic u la te ıy  a s c e n d in g , 
ro o tin g a t lo w e r  n o d e s

, 
6 5 80 c m  ta ll ; L e a f b la d e s

fla t
, 

5 13 c n ı lo n g , gla b ro u s
, 

s c a b rid a t th e  m a rg in s  ; L i \  le  a b s e n t ; S h e a th  g la b r o u s
,

c o m p r e s s e d  In flo r e s c e n c e  4 6 c m  lo n g , 
c o m p o s e d  o f r a c e m e s o n  a  c e n tr a l a x is , 

m a in  a x is

s ligh tly  p u b e r u le n t
, 
r a c e m e s  1 3 c m  lo n g , 

sp ik e le ts  a rr a n  \  d in  tw o  to  fo u r  ro w s  o n  th e  r a c h is ,

2 3 2 6 m m  lo n g , 
o v a te

, 
e llip tic

, 
h a ir

, p u b e s c e n t a n d c u sp id a te  U p p e r  g hım e  a s  lo n g a s

sp ik e le t
, 
7  n e r v e d

, p u b e s c e n t
, 
h a iry  o n  th e  b a c k

, 
c u sp id a te  L o w e r  9lu m e  a  little  lo n g  o r  sh o r t

th a n  h a lf o f th e  ıe n g th  o f sp ik e İ e t
, 
3 5 n e r v e d

, 
o v a l

, 
c u sp id a te

, p u b e s c e n t o n  th e  stır fa c e  a n d  a t

th e  m a r g e n s  ; U p p e r le m m a  g la b r o u s  a n d g la c u o u s ; U p p e r p a le a  e n c lo s e d  b y  th e  in c u r v e d

m a r g in s  o f its  le m m a
, 
th e  tip  o f u p p e r  p a le a  in fle x e d  (b e n t) ; U p p e r  flo r e t b is e x u a ı ; L o w e r le m m a

a s  lo n g  a s  th e  sp ik e le t
, 
7 n e r v e d

, 
d e p r e s s e d in  th e  m id d le

, p u b is c e n t
, 
in fıe x e d a t th e  m a rg in s

, 
its

p a le a  h y a lin e
, 
2 k e e le d , 

a s  lo n g  a s sp ik e le t o r  little  sh o r te r  th a n  sp ik e le t ; A n th e r s  0 4 0 5

m m lo n g ; S tig m a  0 4  m m  lo n g , 
bıa c k ish  C a ry o p s is

, 
1 6 1 7 m m  lo n g , 

0 9 m n ı w id e
, 
b ro a d

e llip tic
, 
d o r s a lly  fla tte n e d

P a ly n o lo g y

p o lle n  a r e  c ir c u la r  in  p o la r  v ie w  a n d  p ľ o la te  s p h e r o id a l in  e q u a to ria l v ie w P o la r  d ia m e te r  is  3 3

W  (3 0 3 5 rĮ m ) a n d  e q u a to ľ  ia l d ia m e te r  is  3 0 17 p m  (2 7 5 32 5 p m ) P /E  r a tio  is  1 1 P o lle n

a r e  e n d o p o r a te  o r  e c to p o r a te  a n d  m o n o p o r a te

7 2 p a n ie u n ı a n tid o ta ıe  R e tl

i) D is tr ib u tio n  in  W o r ıd  T ro p ic a l A ĥ   ic a
, 
A r a b ia

, 
Ir a n

, 
A fg h a n is ta n

, 
P a k is ta n  a n d  In d ia

O c c u r r e n c e  a n d  H a b ita t P re s e n t o n  b a n k s  o f fie ld s  a n d  o n  s lo p e s
,  

a t th e  b a s e  o f m o u n ta in s
,

/  c la y  a n d  s to n y c la y  s o il

F lo w e r in g  A p ril S e p te m b e r

2 2
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妄

自

勃
뇨
冒

fb h e d»

.  T u e d  b ra n th e d p e tlen n ia l w jïh  w o o dy  ro o t sto c k  pıa n t h e ight n ıo re  th a n  1oo c m , 
b ra n c h e d

ï e a f M a d e s  lin ea r
,  
5 32 c m  lo n g  n a \  2 11 5 n l n l w id e  p a n ic le  p yr a n lid a l to  o v a te , 

12 35

ť * ıï  l oı A  par o f s p ñ m  o lıe  l\  a n d b ro a d  a iıd o th e r  n aaT o w  a n d la n c e o la te  L a fg e  sp ik e le t

b
.  o \ e  o blo n g  (s ta m in ate ) ; u p p e r g lu m e  ı8 1 9 llu n  lo n g ,  

7 n e rv e d , 
1 2 n ?  w id e

,

o e  a n d  s tım e w b a l c o ria c iu o cs w e r  g lu n ıe  1 2 1 4  m m  lo n g ,  
b r��

W  ◆ o g y

F o B m  a  &  ç  c iï 1c u la r  in  p o ıa r  Li e w  a n d p ro la te  sp h e ro id a l in  e q u a to ria l v ie w P o la r  d ia m e te r  is

2 4 70  W  (2 1 5 30  p m ) a r d  e q u a to ria ı d ia ]n e te r  is  24 5 t m  (19 2 2 8 5 ıu n ) P /E  ra tio  is 1 0

P o ılm  a irê  e c Æp o e  a n d  ın o ııo p o ra te

3 P i d e s  o H c h x ) S c r ib n e r

Ðis tribM io n  iıı W  W id e ıy  d is ïr ib tıte d  in  ū ìo p ic a ł r e g io n

C e  a iıd  Ħa b ita t  C o n Ľ n o n  a lo n g  m a r gin s  o f p o n d s
,  
ditc h e s

,  
c la y  s o il,  

s a n d y  c ıa y

ĦO * r eıg  W N o \Ħ aıb e r

ı M « E h Ĥ g c ıl D e s c rip tio n

ı 
C ke qpin g  s to łm ifĦ o u s  perenni ro o tiııg a  th e  n o d e s

,  
n o d e s  h a iry ,  

C u lm s  36 7 5 c m  ıo n g  L e a f

ı 
b 2 0  n  ı 3 4 5 m m  wide lin e a r  la n c e o ìa te

,  glab ro u s
, 
fıa \ d e n ta te  a t n ıa r gin s

,

m t m d d  a ï  tb e  base L ig u te  ın e m b ra a o w  0 6 1 4  m m  lo n g  S h e a tlı gl a cu o glab ro u s  w ith

Whi tiı h a n d s  a t d ıe  ]ıtE o r e s c e n c e  h a v ħg  tw o  ra c e m w  2 5 7 2 c n n  lo n g , 
r a c h is

ñ a m ıe d  o n  tlıe  W  l e d  o a  th e  a R ia l s id q  kæ l n a r m w ļ y  w in g e d a n d  w a w  S p ik e le t o v a te

P 3  s in g ly  a n a n g e d  in  tT F o  ro w s  o n  o n e  s id e  o f ra c h i*  tw o  ro w s  o f sp ik e le ts

S \ a e d  b y  ringed k e e l U p p er  gıu 】ııe  a s  ıo n g  a s  tııe  s p ik e le Ļ 5 n e r v  o v a ı e 1\ lic
,

P  Æ« i n a n o  B  e ı n  a n d  L io w æ  g lm e  preseıt a s  a  m in u te  s c a ıe  o r  absen U p p e r

3  ııe n  c h a r tac iw  in fle B e tı a i n ıa rgin s  a n d  c la s p in g  th e  p a le a  a t th e  n ıa r g in s

tip p er  p a ıæ  h a v in g  in fle x e d  w g i ı a lm o s t e qu a ı in  l e  to  l e m m  s a n o o tlı ( U p p e r  a o r e t

Ð 
b is e x ııaı ) * L o w «r  k n n Ħn  s im iıa r  in  te x tlJre  a n d  sı \  tg  u p p e r  gıınae b u t is  n o t p u b e r u tw  5

»  
a  a s  la ıg  a s  e  

w ty ,  
iß p a ıe a  (lo w e r  flo r e t e n ıp ty) A n th «r s

,  
0 9  n n n ı
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lo n g , y e llo w is h
, 

s tig m a  b la c k ish
, 
o 8 m m  lo n g , 

s ty le  w hitis h o 8 m m  lo n g c a fy o p s is l 3 l 4

m m  lo n g , 
0 7 m m  w id e

, 
e llip tic  o b lo n g

P a ıy n o lo gy

P o llm  a re  c irc u la r  in  p o la r v ie w  a n d p ro ıa te  s p h e ro id a l in  e q u a to ria l v ie w P o la r d ia n ie te r  i8

3 6 53 ¢U n  (30 5 0 w n ) a n d e q u a to ria l d ia m e te r  is 32 7 5 lu n  (2 2 5 50 w n ) P/E  fa tio  is  1 11

P o lle n  a r e  e n d o p o r a te  o r  e c to p o ra te  a n d m o n o p o ra te

4 E r a g r o s tis p a pp o s a  (R o e m &  S c h u lt ) S te u d

D is tr ib u tio n  in  W o r ld  : S p a in  a n d N o r th  A fn c a
, 
tt? o u gh th e  M id d le  E a s t to  In dia

O c c u r r e n c e  a n d  H a b ita t : R a re  a t th e  b a s e  o f m o u n ta in s
, 
o c c a s io n a l a t o th e r p la c e s

F lo w e r in g A p ril O c to b e r

M o r p h o lo g ic a ı D e s c r ip tio n

A  tu fte d p e re n n ia l
, 
u p  to  3 5 c m  ta ll

, 
e r e c t o r  a s c e n d in g In te m o d e  le n g th  2 2 4 4  c m

,  
o fte n  sh o r t

liv e d ; L e a f b la d e s  2 1 3 c m  lo n g , 
s tiff

, 
le a v e s u s u a lly  fo n n in g  a  m a tte d  c tıs hio n  a t th e  b a s e  o f

th e  p la n ts
, 
fla t o r  r o lle d L ig u le  a  c ilia te d frin g e  (0 1 0 2 m m  lo n g); P a n ic le  o p e n

, 
d isp e rs e d

,

h a v in g  sp ik e le ts  o n  s le n d e r  a n d lo n g  p e d ic e ls ; S p ik e le ts  5 5 5 m m  lo n g , 
0 8 0 9 m m  w id e

,

o blo n g  b la c k ish  o r  p u rp lish , 
b r e a kin g u p  fr o m  th e  b a s e  to w a rd s  th e  to p , 

flo r e ts  b is e x u a l
,  
ra c h iııa

p e rs is te n t ; G 1u m e s  u n e q u a l o r s u b e q u a l ; U pp e r  g lu m e
, 

1 1 2 n u n  lo n g , p u rpıish , 
1 n e rv e d

,

k e e le d
, 
s c a bń d o n  th e  k e e l

, 
hy a lin e

, 
a c u te

, 
o v a te  L o w e r 9 lu m e

, 
0 9 m 】n  lo n g , 

1 n e r v e d
,  
h y a lin e

.

n e rv e  r e ddish
, 
k e e le d

, 
s c a b rid o n  th e  k e e l

, 
a c u te  ; L e m m a s  0 9 1 n 】】n  lo n g , 

3 n e rv e d
,  
c o ń a c io u s

,

o b tu s e
, 
n e rv e s n o t p ro m in e n t

, 
a pp r e s s e d to  r a c hilla  ; P a le a  0 9 m m  lo n g ,  

2 keele m e m b ra n o u s

to  c h a rta c e o u s ; S ta m e n s  3
, 

a n th e rs 0 1 0 2 m m  lo n g  C a ry o p sis  0 4  m m  lo n g , 
s u b glo b o s e

,

s o m e w h a t ro tu rd e d
, 
lig h t b ro w n

P a ıy n o lo g y

P o lle n  m e  c irc u la ı  in  p o la r v ie w  a n d s u b  o b la te  in  e q u a to ria l v ie w P o ıa r  d ia m e te r  is  19 2 ıu n  (15

2 2 5 p m ) a n d e q u a to ľ ia ı d ilm r e te r  is  2 2 5 rĮm  (2 0 2 5 u n  ) P /E  r a tio  is  0 8 5 P o lle n  a r e

m o n o p o r a te  a n d e n d o p o ra te
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D is tr ib u tio n  in  W o r ld  : W a m i te m p e r a te  r e g io n s
, 
th ro u gh o u t th e  w o rld p e n e tra tin g  in to  tro p ic s

o c c u r r e n c e  a n d  H a b ita t c o m Ln o n  n e a r fieıd s
, 

ľ a r e  o n  m o u n ta in s
, 
c İa y  s o il, re

d c la y

F lo w e r in g Ju n e S e p te m b e ľ

M o r p h o lo g ic a l D e s c r ip tio n

A  lo o s e  gro w in g g re e n  o r  p u lp lish  a n n u a l
, 
2 o 85 c m  h igh c u h n s m o s tly  a s c e n din g  ffo m  a  b e n t

o r  p r o str a te  b a s e
, 
ro o tin g fì o m  th e  lo w e ľ  n o d e s

, 
h a iľ le s s a n d g la bro u s a t n o d e s ; L e a f b a ld e s  2 5

18 c m  lo n g , 
3 5 m m  w id e

, p a pillo s e  hispid o f w ith tu b e rc le  b a s e d h a ifs a t th e  b a s e
, 

s c a bfid o n

th e  m a rg in s
, 

n a rro w  o b lo n g L ig u ıe  m e m b r a n o u s
, 
1 5 3 o m m  lo n g , 

sh e a th  p a p illo s e  h isp id ,

(d e n s e ly  to  sp a r sly  h a ir y  fro m  m in u te  tu b e rc ıe s) o r  g la b ro u s ; In flo r e s c e n c e  d ig ita te  h a v in g  3 6

r a c e 】Ja e s
, 

c u lm  te m lin a tin g in  in llo r e s c e n c e  R a c e m e  8 14  c m  lo n g , 
r a c e m e  a x is  3 a n g le d

(triq u e te r o u s), 
s c a b rid  o n  th e  a n g le s

, 
sp ik e le ts

, 
3 3 5 】J1m  lo n g , 

in  p a ir s  a lo n g  o n e  sid e  o f

r a c e m e
, 

o n e  sp ik e le t in  p a ir  h a v in g  sh o r t p e d ic e l a n d  o th e r  h a v in g  lo n g  p e d ic e l
, 
fa llin g  e n tir e  a t

m a tu rity , 
s o m e w h a t fla tte n e d

, 
o v a te  e llip tic to  o b lo n g e llip tic  ; U p p e 】  glu m e  sh o r te r  th a n  sp ik e le t

,

2 5 3 0 m m  lo n g , 
3 n e r v e d

, 
th ic k  h a iry  a t th e  o u te r  s f a c e

, 
la n c e o la te  to  n a r r o w ly  o v a te  L o w e r

g ltu n e  m in u te
, 
0 2 m m  lo n g  U p p e r  le m m a  a s Įo n g  a s  th e  sp ik e le t

, p o in te d
, 
fir ın

, 
e x c e p t fo r  th e

b ro a d th in  m arg in s
, 
fo ldin g  o v e r  th e  b a c k  o f th e  p a le a

, 
s m o o th  L o w e r  le m m a  a s  lo n g  a s  th e

sp ik e le ts
, 
m e m b r a n o u s a t th e  m a rg e n s

, 
7 n e r v e d

, 
h a iry  o n  th e  la te ra l n e r v e s

, 
n e rv e s  d a rk  g re e n

,

s o ft h a iry  b e tw e e n  th e  la te ra l n e r v e s
, 
its p a le a  m in u te ; L o w e r  flo r e t b a rr e n  A n th e rs  0 7 0 8 m m

Įo n g , 
fila m e n t filifo rm  1 2 1 3 m m  lo n g  S tig m a  2

, 
0 5 1 0 m m  lo n g C a ry o p s is  o b lo n g , 

0 4

0 6 m JN  w id e
, 
1 0 1 8 m m  lo n g

P a ly n o lo g y

P o lle n  a r e  c ir c u la r  in  p o la ľ  v ie w  a n d  p ro İ a te  s p h e r o id a l in  e q u a to ria l v ie w P o la r  d ia m e te r  is

3 1 9 7 ıln (2 5 3 5 t m  ) a n d  e q u a to ľ ia l d ia m e te r  is  3 1 16 rm  (2 5 3 7 5mi ) P /E  r a tio
, 
1 0 2

P o lle n  a r e  e c to p o r a te

6 P a s p a lid iïłın  Jıa v id u ï n  (R e tz )

D is tr ib u tio n  in  W o r ld  : T r o p ic a l A s ia

O c c u r r e n c e  a n d  H a b ita t C o m m o n  a lo n g  th e  r o a d
,  

a t b a s e  o f m o u n ta in s
,  
c la y  s o il

F lo w e r in g  Ju ly O c to b e r
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A m ıu a ls  o r  p e re iu lia l; c u lm s  12 4 7 c m  ıo n g ,  
e re c t o r sh o rtly d e c u m b e n t T h e  b a s a l c u łn ı

fıa tte n e d  a n d  w hitis h  a t th e  b a s e  L e a f b ïa d e s  7 8 5 c m  lo n g , 
o 5 o 7 1 ı1  w id e , g lab ro u s

,

s c a b r u lo u s  o r  d e n ta te  a t th e  m a rg ills
, 

s tift h a iry  a t th e  b a s e  L ig u le  a  c iıla te d rin rı; S h e a th s

g la c u o u s
,  g la b ro u s

, 
th e  b a s a l s h e a th s  c o m p re s s e d In flo r e s c e n c e  8 5 24  c m  lo n g , 

w ith  ra c e m e s

p r e s e n t a t d ista n c e  fro m  e a c h o th e r
,  

r a c his  o f ra c e m e  fle x u o u s  (z ig z a g) a n d Ða tte n e  &  4 9

ra c e ın e s  p re s e n t in  alternate m a n n e r  o n  in flo re s c e n c e  ; T h e  dista n c e  b e tw e e n  th e  lo w e r  ra c e m e s

m o r e  th a n  th e  u p p E R  ra c e ı】ìe s
,  
th e  d is ta n c e  o f 4 5 c m  b e tw e e n  th e  lo w e r  ra c e m e s  T h e  dista n c e

o f 1 ı2 c m  in  th e  u p p e r  r a c e m e s
, 

r a c e m e  le n g th  1 2 1 7 c m  (a s c e n din g ly  m o re  o f le s s

a p p r e s s e d to  th e  a x is) ; s p ik e le ts  in  tw o  r o w s  o n  th e  r a c h is
, 
8 2 o sp ik e le ts  in  a  ra c e m e

,  
2 2 5

m m  lo n g , g ib b o u s ly  gıo b o s e  U p p e r  9 lu m e  2 2 2 m m  lo n g , 
1 8 l 9 m n ı w id e

, 
7  ne rv e b ro a d

o v a te
, 
m e m b r a n o u s  ; L o w e r  g İu m e

, 
0 9 1 0 n m  lo n g , 

0 7 m m  w id e
, 
le s s  th a n  h a lf o f th e  lm g th

o f sp ik e le t
, 
2 3 n e r v e d

, 
m e n a b r a n o u s  ; U pp e r  le m m a  g ra n u lo s e  o r  ń d g e d

, 
c o ria c io u s

,  
5 n e r v

g la c u o Įıs
, 
its  p a le a  s im ila r  a n d e n c lo s e d in  its  le m m a  L o w e r  le n m Ą  c h a rta c e o u s

, 
5 n e r v ı 8

1 9 m m  lo n g , 
1 7 m m  w id e

, 
o v a te

,  
its  p a le a  h y a lin e

, 
2 k e e le d

, 
n ıa rg in s  in fle x e d A n th e rs  3

,  
1

1 4  m m  lo n g , 
0 3 0 4 n u n  w id e

, 
ĥ 1a m e n t 0 7 m m  lo n g ,  

w hitish S tigıııa  2
, 
1 7 1 8 n ıın  lo n g

C a ry o p s is  b r o a d  e llip tic

P a ly n o lo g y

P o lle n  a r e  c ir c u la r  in  p o la r  v ie w  a n d  p ro la te  s p h e ro id a l in  e q u a to ń a l v ie w P o la r  d ia m e te r  is

3 2 0 4  p JN  (2 7 5 37 5 rlm ) a n d  e q u a to ria l dia m e te r  is  3 1 2 5 lm  (30 3 5 lu n ) P /E  ra tio  is  1 02

P o lle n  a r e  e n d o p o r a te  o r  e c to p o r a te  a n d  m o n o p o ra te

7 P o a  a n n ııa  L iıııı

D is tr ib u tio n  in  W o r ıd C o s m o p o Įita n
,  
n o t p re s e n t in  h o t c ıim a te s  a n d  d �s e rts

O c c u r r e n c e  a n d  H a b ita t C o ın m o n  o n  m o is t sh a d y  s o il, c o m m o n  n e ?  fıe łd s
,  
s a n d y  c la y

F ıo w e r in g  M a r c h N o v e m b e r

M o r p h o lo g ic a l D e s c r ip fio n

T u fte d  a n n u a ı o r  s h o r t liv e d p e r e iu ıia ł
,  
15 2 2 c m  lo n g ,  

h a v in g  s le n d e r  c u  C ııın ıs  e re ç t o r

d e c u m b e n t L e a f bıa d e s
, 
2 8 c m  lo n g , 

2 3 m m  w id e
,  
fıa t a n d  g la b r o u s  o n  th e  s c e

,  
a lıd

a n tr o rs e ly  s c a b rid  a t th e  m a rg in s
, 
h o o k e d  o r  b o a t s h a p e d  a t th e  tip  L ig u le  m e m b r a iıo tıs  I 3 2 0

m m  lo n g  S h e a th  \ c u o u s  a n d  gıa b r o u s  th in  a n d  m e m b r a n o tıs  o ı1 th e  m a l g in s  In fıo r e s c e n c e  3 8
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7 o m m  lo n g , 
o p e n  p a n ic ıe , 

spik e ıe ts 3 5 5 5 m n l lo n g , 
la n c e o la te , 

h a v in g 3
4 flo re ts ,

b is e x u a l o r  tın is e x u a l fıo re ts
, 

sh e d o ff a b o v e  th e  g lu m e s ; G lu m e s u n e qu a l, P e rs iste n t ; U PP e r

g lu m e  1 7 2 9 m m  Įo rıg , 
o 6 1 3 n u n  w id e

, 
3 n e r v e d , 

m e m b ra n o u s
, 
hya lin e  a t th e  m a rg in s ,

k e e ıe d
, 
s c a bń d o n  th e  k e e ļ

, p u rp lis h a t th e  tip  ın a fgin s  ; L o w e r glu m e  1 4 m m  lo n g , 
0 2 0 5 ıTım

w id e
, 
1 n e r v e d

, 
k e e le d

, gıa bı  o u s a n d o b tu s e  a t th e  tip , g re e n ish  e x c ep t th e  m a rgin s ; L o w e r  Ĥ o re t

2 2 2 9 m m  Io n s , 
its  le m m a  5 n e rv e d

, 
h y a lin e  a t th e  m a rgin s

, 
o b tu s e

, 
k e e le d , 

w o o ly , 
h a iry  a t

th e  k e e l
, 
h a iry  o n  th e  m a rg in s

, 
w o o ly  a t th e  b a s e  o f th e  b a c k

, 
a n d sp a fs ly w o o ly  a t la te f a l n e r v e s

p a le a  e q u a l to  o r  little  s h o r te ľ  th a n  le m m a
, 
2 k e e le d

, 
h a iry  o n  th e  k e e ls , 

b ifid a t th e  tip , g r e e n is h

a t th e  n 】a r g in s
, 

o 7 1 o u ım  lo n g  A n th e r s
, 
o 5 o 8 m m  lo n g c a ry o p s is ,  

0 8 1 3 rn m

lo n g ,  
e n c lo s e d b y  th e  le m m a  a n d  p a le a

P a ly n o lo gy

p o ı1e n  a r e  c ir c u la r  in  p o la r v ie w  a n d o b la te  sp h e r o id a l in  e q u a to ria l v ie w P o la r d ia m e te r  is  2 5 7 6

m i  (2 2 5 2 7 5 p m ) a n d e q u a to ria l d ia m e te r  is  2 6 13 p m  (2 2 5 30 lm ) P /E  r a tio  is  0 9 8

P o lle n  a r e  e c to p o r a te  a n d  m o n o p o r a te

8 Á r is tid a  a d s c e n s io n is  L in n

D istr ib u tio n  in  W o r ld  T h r o u gh o u t tro p ic a l A fric a
, 
In d ia

, 
in tro d u c e d to  th e  U n ite d  S ta te s

O c c u r r e n c e  a n d  H a b ita t R a r e  o n  th e  fo o t hills
, 
c o m m o n  in  w a ste  p la c e s

, 
ro c k y h a b itatio n

F lo w e r in g  M a r c h N o v e m b e r

M o r p h o lo g ic a l D e s c r ip tio n

A m u a ls  o r  p e r e n n ia Įs
, 

c u h n s  36 7 0 c m  ta ll tu fte d
, 

e r e c t o r  g e n ic u la te ıy  a s c e n d in g In te r n o d e

le n g th , 
6 5 8 6 c m  Įo n g , 

n o d e s g la b ľ o u s ; L e a f b la d e s  s c a b ľ id o n  th e  a b a x iaı sid e  a n d  glab r o u s

o n  th e  a d a x ia l sid e
, 
5 5 2 0 c ľ n  lo n g 0 8 İ 4  m Ln  w id e

, 
c o n v o lu te  o r  e x p a n d e d

, p o iï ıte d tip s j

a c u m in a te  L ig u le  a  fr in g e  o f s m a łļ w h ite  h a irs
, 
0 2 0 4  m m  lo n g

S h e a th  o p e n  o r  fo ld e d
, g ìa c u o u s  ; P a n ic le  c o n tr a c te d

, 
bı  a n c h e s  filifo m i

, 
sp ik e le ts  5 3 9 0 m m

ıo n g  e x c lu d in g  a w n s
, 
h a v in g  o n e  rıotet

, 
b a s e  o f n o r e t h a iry  G lu m e s  p e rs is te n t

, 
n e r v e d

, 
lin e a r

la n c e o la te
, 

s c a r io u s  U p p e r G ıu m e  ıa r g e r  th a n  lo w e r  9 lu m c
, 
u p p E R  9 lu m e  tw o  to o th e d  a t th e  tip ,

g r e e n ish  a t n e r v e s
, p u rp İish

,  
fo ld e d a t m a rg in s

, 
s c a rio u s

, 
lin e a r  ļ a n c e o la te

, 
8 8 5 m m  lo n g

m w e r  g lu m e  5 6 6 5 m m  lo n g , 
1 n e r v e d

,  
fo ld e d  a t th e  m a r gin s

, 
lin e a r la n c e o la te

, 
s o m e tim e s

s o m e w h a t
,  

r e d  b la c k ish  L o w e r  9 lu m e  s c a b ird  a t th e  m id  n e r v e
, 
b r o a d e r  th a iı u p p E R  gĵ u m e
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L e m m a  5 8 m m  lo n g e x c lu din g  a w n s
, 
k e e le d s c a b rid o n  th e  k e e ls , 

h a v in g 3 a w n s , 
m idd le  a w n

Įo n g e r  th a n  la te r a l a w n s
, 
la te ra l ilw n  a lm o st e q u a l ; c aılu s h a iry , 

h a ir le n g th  o
3 o 5 m m  lo n g

M idd le  a w ı1
, 
19 2 3 c m  ıo n g , 

la te ra ı a w n s
, 
15 2 o ın m  lo n g p a le a  o 6 m n a  lo n g , 

thin  A n th e rs 3 ,

th in  s a g ita te , 
u p to  1 9 m m  lo n g s tig m a  o 9 1 1 m m  lo n g , p lu m o s e  c a ry o p sis h a rd , 

6 5 7 0

m m  lo n g a n d  n a iT o w

P a ly n o lo gy

P o lle n  a r e  c ir c u la r  in  p o ıa r  v ie w  a n d s u b p ro la te  in  e q u a to ria l v ie w
, p o la r  dia m e te r  is  2 7 p m

(2 0 3 0 w ) a n d  e q u a to ria l d ia m e te r  is  2 2 þm i  (17 5 2 5 4  L m  ) a n d P /E  r a tio  is  1 22 P o lle n  a r e

m o n o p o r a te  o r  dip o r a te  a n d  e c to p o ra te

9 C y n o d o n  d a c ty lo n  (L in n ) P e r s

D is tr ib u tio n  in  W o r ld  : T ro p ic a l a n d w a ľ m  te m p e r a te  re g io n s
, 
th r o u g h o u t th e  w o rld

O c c u r r e n c e  a n d  H a b ita t : C o m m o n
, p r e s e n t th r o u g h o u t th e  a r e a

, 
c la y , 

s a n dy  c la y

F lo w e r in g  M o s tly  M a r c h N o v e m b e r A ll y e a r  aıolınd

M o r p h o lo g ic a l D e s c r ip tio n

A  rhiz o m a to u s  s to lo n ife r o u s  o fte n  w ith  sp in y  su c k e r s
, p e re lu ria l g r a s s

, 
ro o tin g  a t n o d e s ; C u lm s

sle n d e r
, 
2 0 32 c m  ta ll ; L e a f b la d e s

, 
fla t

, 
lin e a r

, 
la n c e o la te

, 
d istic h o u s

, 
a c u te

, 
n a rr o w  p o in te d  a t

th e  \ ,  
3 2 8 5 c m  lo n g , 

1 5 1 7 m m  w id e
, 

a iìric u la te  ; L ig u le  a  sh o rt c ilio la te  rim
, 
0 2 0 3

m m  lo n g  S h e a th  slightly  m e m b r a n o u s a t m a rg in s
, 
h a iry  a t tip , 

0 4 1 m m  lo n g  In flo r e s c e n c e

dig ita te , 
h a v in g  4 5 sp ik e s

, 
in flo r e s c e n c e  a t th e  tip  o f c u lm

, 
s o ft h a iry  w h o rl a t th e  b a s e  o f

in flo r e n c e n c e  Sp ik e s  s o m e w h a t c u lv e d
, 

sp ik e s 2 4 7 c m  lo n g , 
sp ik e le ts  o n  o n e  sid e  o f r a c h is

,

h a v in g  o n e  flo r e t
, 

s ligh tly  p u lp łis h
, 
1 9 2 3 ın m  lo n g , 

s e s s iıe
, 

o b lo n g  G 1u m e s  u n e q u a l
, 

u p p E R

g lu m e
, 
1 3 1 8 m m  lo n g 1 n e r v e d

, 
la n c e o ıa te

,  
lo w e 】  g lu m e 1 5 m m  lo n g , 

1 n e r v e d
,

la n c e o la te  ; L e m m a  1 8 2 0  m ï u  lo n g , 
3 n e r v e d

, 
k e e le d

, 
o v a te

, 
o b lo n g  o v a te  in  s id e  v ie w

, 
h a ir y

o n  th e  k e e l ; P a le a  e q u a l to  le m ın a  in  le n g th
, 
2 k e e le d

, 
sıig h tly  s c ab rid o n  th e  k e e l

, 
s o m e tim e s

p u rp lish , 
b o a t s h a p e d  A n th e 】s  0 9 1 m m  lo n g , 

s ty le  0 2 0 4  m m  C a r y o p s is  o b lo n g

P a ly n o lo g y

P o u e n  a r e  c ir c u la r  h ı p o la r  v ie w  a n d  sp h e r o id ał to  s u b p l\o la te  in  e q u a to ria l v ie w P o la r  d ia m e te r

is  2 2 5 U n  (15 2 2 5 m l  ) a n d e q u a to ria l dia m e te r  is  19 5 4  U n  (15 2 2 5 L m  ) P /E  r a tio  is  1 15

a n d  p o 1ıe n  a r e  m o n o p o r a te  o r  d ip o r a te  a n d  e c to p o r a te  o r  e n d o p o r a te
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D lstr lb u tio n  In  W o r ld  K c n y n
, 
N o rth to  S u d a n , 

lin d R (\st w a rds t0  N o rth W e ßt In dia

O c c u r r e n c e  a n d M n b ıtn t : c o m m o n  o n  m o u n ltlin  slo p e s S a n d y c la y so
il

F ıo w e r ln g Ju ly S e p to m b c r

A  stolonimus
, p c ıe n n ia l gı  lIs s

, 
[b r m in g c x tc n s iv c  sp re ad in g m a ts , 

ro o tin g a t th e  n o d e s , 
c u ım s

2 2 36 c ıLI lo n g , 
e re c t

, 
in te l n o d e  le n g th , 

5 8 10 0 c m  lo n g ; L e a f bla d e s 3 6 c m  ıo n g , 
1 3 1 5

m m  w id e
, p a p p ilo s e  h isp id o n  th c  h o lh s id e s , 

a n d o n  th c  m a rgin s (h a ir le n g th
, 
1 2 5 m m  w id e )

L ig u le  m e m b ra n o u s
, 
o 2 o 5 m m  lo n g , 

sh e ł\th m c m b ra n o u s a t th e  m a rgin s
, 

s o m e tim e s s tiff

b ristle s pıĘ s e n t o n  th e  u p p e r sid e  ; ln llo tc se c n e c  o 14 5
, 
digita te , 

sh o rt
, 
0 5 1 2 c m  lo n g , 

fa lc a te

(s ic k le  sh a p e d ) sp ik e s
, 
d is a r lic u la tin g İio ın  th e  to p o f th e  c u lm  a t m a tu rity S p ik e s s e c u n d

,

p o in te d a t th e  tip , 
ra c h is c x te n «le d in to  tip , 

sp ik e lc t 3 3 2 in m  lo n g , 
3 9 flo w e re d G lu m e s

su b e q u a l o r  u p p e r g lu m c  s ligh tly la r g e ľ  th a n  lo w e i glu m e  ; U pp e r glu m e  o v o id
, 
e llip tic

, 
1 2 m m

ıo n g , 
k e e le d , 

th e  k e e l o f th e  u pp c ı  g lu m e  e x te n d e d in to  s c a b rid a w n  (a w n  le n g th  0 6 0 9 m m

lo n g) ; L o w e r g lu m e  0 8 1 5 m m  lo n g , 
0 5 m m  w ide

, 
k e e le d , 

s c a b rid o n  th e  k e e l ; L e m m a s  3

n e rv e d
, 
w ith  a  sh o rt m u e ro

, 
la te ıa l n e rv e s o b s c u re

, 
k e e le d , 

sc a b rid o L1 th e  k e e l
, 
2 5 m m  ıo n g , 

1 5

m iLl w id e
, 

hy a lin e
, 

b】  o a d o v a tc
, 

tra n slu c e n t ; p a le a s

m e m b ra n o u s
, 

s o m e w h a t ın u c r o n a te
, 
A n th e ľ s 3 , 

digita te ,

C a ry o p sis , 
u p to l m ın  lo n g , 

tra n sv e rs e ly ru go s e

P a ıy n o lo g y

p o lle n  m e  c irc u la r  in  p o ltu v ie w  a n d o bla te  sp h e ro id a l in  e q u ato ria l v ie w P o la r dia m e te r is 29 79

m n  (2 7 5 3 2 5 m l  ) a n d e q u a to r  ia ı d ia m e te r is 30 l m  (2 2 5 3 7 5 U n  ) P /E  r a tio  is 0 9 9 P o lle n

B re  e n d o p o r a te  a itd  m o n o p o ra te

ıı D e s ï n o s M c h y a  b i£p irï n a la  (L In n ) S ta p f

D is tr ib u tio n  In  W o r ld  T 1? o u gh o u t th e  m id d le  E a s t to  h ld ia
, 
C h in a

, 
N o 1th  a n d  T ro p ic a l A Ĥ ic a

O c ç u r r e n c e  a n d  H a b ita t C o m 】n o n  in  w a ıLn  p la c e s
, 
n e a r  fie ld s

, 
a lo n g  r o a d , 

m o u n ta in s  s lo p e s

F \o w æ ln g  Ju n e O c to b e r

w  ith 2 la te ra l k e e ls
, 

k e e ls s c a b ń d
,

1 1 3 m m  lo n g , 
0 2 0 3 m m  w id e



Scanned by CamScanner

A  ro bu s t  c o a r s e  n e r e fiĦM I g r a s s u o to  m o re  th a n  1 m e te r ta ll, c u ım s  sto u t
, 

se a ly rhiz o m e s , 
a n d

fo m ıin g  ıa r g e  s w a rd s ; In te r n o d e  le n g th 5 8 1o c m  lo n g  L e a f b ìa d e s 12 72 c m  lo n g , 
4 7

m m  w id e
, 

s tifr a n d  h ? d
, 
ıin e a ľ c o n v o lu te  o r  fla t, 

a c u te  L ig u le  la c e f a te  m e m br a n o u s
, 
o 7 o 8

m m  lo n g  s h e a th  c o r ia c io u s
, g la b r o u s ; In o o r e s c e n c e

, 
a  s tric t

, 
n a iT o w  e re c t p a n ic le  o f d e n s e ly

c ltıs te r e d  o r  s p a c e d  a s c e n din g  o r  sp r e a d in g  sp ik e s ; s p ik e s s e c u n d
, 
fu lin g e n tire , 

0 5 2 c m  lo n g ,

s p ik e le ts  2 5 3 5 】J1m  ıo n g , 
la te ı  a lly  c o m p r e s s e d

, 
n a lT o w ly  o v a te  to  lin e a r  o b lo n g , 

h a v in g  4 3

flo r e ts ; u p p e r  g lu m e  la rg e r  th a n  lo w e r g lu m e
, 
u p p e r  glu m e

, 
o 7 1 4 m m  lo n g , 

k e e le d , 
1 n e fv e d ,

s c a b ird  o n  th e  k e e l
,  
s o Jn e w h a t c o ria c io u s la n c e o la te

, 
m e m bra n o u s

, 
o 7 】n m  w id e

, 
w h e n  u n fo ld e d

L o w e r  gıu m e  0 4 0 6 m m  lo n g , 
1 n e rv e d

, 
】n e m b r a n o u s

, 
la n c e o la te  ; L e m m a s

, 
1 4 1 7 m 】Ja

lo n g , 
c o ria c io u s

, g la b r o u s
, 
3 n e iv e d

, 
k e e le d

, 
la te r a l n e r v e s n o t e x te n d e d th r o u gh o u t th e  le m m a

,

ła n c e o la te  w h e n  fo ld e d  p a le a
, 

1 3 1 5 lo n g , 
2 k e e le d

, 
s c a b rid o n  th e  k e e l

, 
h y a lin e

,

m e m b r a n o u s  ; A n th e rs  0 6 0 8 m m  lo n g , 
s tig】n a  w h itish

, 
0 3 0 4  m m  ıo n g , 

sty le  0 3 m m  lo n g

C a ry o p sis  o b liq u e ly  o v o id
, 
c o m p r e s s e d

p a ıy n o ıo g y

P o lle iı a r e  c ir c u la r  in  p o la r  v ie w  a n d sp h e r o id a l to  p ro la te  sp h e ro id a l in  e q u a to ria l v ie w P o la r

dia m e te r  is  19 7 3 U n  (15 3 0 p m ) a n d e q u a to ria l d ia 】n e te r is 18 4  lım  (15 2 5 p m ), 
P /E  r a tio  is

1 0 7 P o lle n  a r e  ]Ja o n o p o r a te  a n d e n d o p o r a te

12 E te u s in e  in d ic a  (L in n ) G a e r  tn

D is tr ib u tio n  in  W o r ld  T r o p ic a l a n d s u b tro p ic a İ r e gio n s
, 
th r o u gh o u t th e  w o rld

O c c u r r e n c e  a n d  H a b ita t : C o m Jn o n  o n  sh a d y  p la c e s a n d n e m  fie ld s
, 
w e t c la y  s a n d y  s o il

F ıo w e r in g  Ju n e N o v e m b e r

M o r p h o lo g ic a l D e s c r ip tio ıı

A n n u a ıs
,  

e u l】n s  tu fte d
,  
2 6 3 2 c m  ta İ1

, 
fla tte n e d  h lte ľ  n o d e  le n g th , 

5 5 7 5 c m  L e a f b la d e s

13 2 5 e n ı lo n g ,  
2 4 3 9 m m  w id e

, 
u s u a lly  fo ld e d  o r  fla te  ; L ig u le  la c e i a te  m e m b r a n o u s

, 
0 7

0 8 m m  lo n g , 
sń £F h a iry  (h is p id  ) o n  m a r g in s  ; S h e a th  k e e le d

,  
h is p id  a t m a rg in s

, 
n e a r  lig u le

, 
th in

n ıe n ıb r a n o u s  a t th e  m a r g in s  ; In flo r e s c e n c e  o f u s u a lly  3 4  d ig itale  sp ik e s
, 

o fte n  o n e  sp ik e

lo c a te d  b e ļ o w  th e  c lu ste r  s p ik e s
, 

s e c u n d
, 
4 1 1 c m  lo n g , 

sp ik e le ts  la te r a lly  c o m p r e s s e d
, (lo o k

ıik e  a  c lo s e d  z ip p e r), 
e llip tic ,  

h a v in g  5 flo r e ts  ; G 1u m e s  u n e q u a l
, 
u p p e 】  g lu m e

, 
1 4 2 5 m m  lo n g ,

0 7 0 9  m m  w id e
,  
3 6  n q v e d

, 
o b lo n g  o v a te

,  
s c a b rid  o n  th e  k e e Į

,  
lo w e r  g lu m e

, 
2 2 4  in m

3 0
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lo n g , 
k e e le d

, 
1 n e r v e d

, 
th in  m e m b r a n o u s  (h y a lin e ), 

a c u te , 
k e e ıs slightly 

w in ge d , 
sc a b rid o 11 tb e

k e e l ; L ėm m a s  3 n e r v e d
,  
2 4 1 6 n u n  lo n g , 

1 m id n e rv e  a n d tw o  la te ra l n e rv e s
, 
la te ra l n e r v e s  n o t

p r o m in e n t
, 
tw o  n e r v e s  c lo s e d to  th e  k e e l o 】1  e ith e r s id e  ; p a le a  n a rro w ly o bło n g , 

2 m m  lo ï ıg , 
2

k e e ıe d
, 

s c a b ń d  o n  th e  k e e l ; F lo r e ts  b is e x u a l o r  u n is e x u a 1 ; A n th e rs  p u rp lis h 
0 3 0 4  m m  lo rıg ,

l. la n k ish

s tig m a  o 3 o 5 m 】n  lo n g , 
s tyıe  o 2 m m  lo n g , p lu m o s e

, 
s o m e tim e s  re dd e sh  c a fy o p sis  b la c k ish

e n c lo s e d in  a  hy a lin e  p e ric a rp , 
1 1 5 m m  lo n g , 

ru g o s e
, 
triq u e te ro u s

P a ly n o lo gy

p o lle n  a r e  c ir c u la r  in  p o la r  v ie w  a n d  s p h e ro id a l to  su b o b la te  in  e q u a to fia l v ie w P o la r  d ia m e te r

is  2 5 W  (2 0 3 5 w ) a n d  e q u a to ria l d ia m e te r is 3 0 7 lm  (2 5 3 5 ıım ) P /E  ra tio  is  0 8 1 P o ıle n

a r e  m o n o p o r a te  a n d  e c to p o r a e  o r  e n d o p o r a te

13 E r a g r a s lis  e itła n e ııs is  (A ll ) L u t E x  F T H u b b a r d

D is tr ib u tio n  in  W o r ld  T ro p ic a l a n d W a r m  te m p e r a e  re g io n s

O c c u r r e n c e  a n d  H a b ita t C o m m o n  in  ir rig a te d  fie ld s
, 
r a r e  o n  m o u n ta in s

, 
c la y  s o il

F lo w e r in g  M a r c h O c to b e r

M o r p h o lo g ic a l D e s c r ip tio n

A m u a l h e r b s
, 

c u lm s  tu fte d , 
2 8 4 6 c m  ta ll

, 
e r e c t o r  g e n ic u late ly  a s c e n din g  In te m o d e  le n gth ,

3 8 5 c m
, 
n o d e s  gla b ro u s  ; L e a f b la d e s

, 
3 5 17 c m  lo n g , 

2 5 3 5 m m  w id e
, 
b a s e  o f th e  le a v e s

s o m e ti】n e s
, 
h ir s u te

, g la n d u la r  a t m a rg in s
, (w ith  w a r ty  gla n d s  a lo n g th e  】n a rgin s), 

m o stly  gla b ro u s

L i\ le
, 
a  c ilia te d lr in g e  (h a iry  o n  th e  m a rg in s), 

0 5 m m  lo n g S h e a th  o p e n  a n d gla br o u s ; P a n ic le
,

8 5 18 5 c n ı lo n g ,  
e ffu s e  o r  c o n tra c te d

, 
s m a ll sp ik e le ts  a t th e  b a s e  o f in flo r e s c e n c e

, 
ta rd la rg e r  a t

th e  to p , 
sp ik e le ts

, 
4 8 rn m  lo n g , 

1 5 m m  w id e
, 

n a rr o w
, 

o v a l a n d  o b lo n g , 
la te r a lly  c o m p r e s s e d

,

s o m e tim e s  p u rp lis h  g r e e n  U Pp e r  9 lu Ln e  s ligh tly  la rg e r  th a n  lo w e r  9 lu m e
, 
u p p E R  9lu m e  1 3 1 6

m m  lo n g , 
k e e le d e e l  s ligh tly  w in g e d

, 
s c a b r id o n  th e  k e e l

, 
1 n e r v e d

, p u rp lish  o n  o n e  sid e
,

h y a lin e
, 

a c u te
, 

o v a te  e llip tic  ; L o w e r  g lu m e
, 
1 0 1 3 m m  lo n g , 

h y a lin e
, 
1 n e r v e d

, 
k e e le d

, 
s c a b rid

o n  th e  k e e l
, 

a c u te  L e m m a s
, 

1 3 1 6 m ın  lo n g , 
3 n e r v e d

, 
k e e le d

, 
b lu n t a t tip , 

c h a r ta c e o u s
,

s o n ıe w h a t o v a te  P a le a  p e r sis te n t
, 

m e m b r a n o u s  to  h y a ıin e
, 
1 1 4  m m  lo n g , 

2 k e e le d
, 
s c a b r id  o n

th e  k e e l S ta m e n s  3
, 

a n th e r s  p a le  w h itish
, 
0 1 5 0 2  m m  lo n g  C a ry o p s is  0 5 0 6 】m m  ło n g , 

0 3

n am  w id e
, 
b r o a d  o b lo n g  o r  s u b gıo b o s e

, 
d a rk  r e d d ish  b r o w n

, p r e s e n t b e tw e e n  le m m a  a n d  p a le a

3 1
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lo n g , 
kc e lc d , 

1 n e rv e d , 
th in  n ıo m b ro n o u er (hyn lln o ), 

a c u te , 
kc eıtł »lightly 

w in ged , 
#c a brid o n  the

ke e l ; L c m m a s 3 n o ıv c d , 
2 4 ı6 m ın  lo n g , 

\ m ld  n o iv o  a m l lw o  Iiłtc ra l n e rv e s, 
la te ra l n e rv e # n o t

p ro m in e n t
, 
tw o  n e r v e s c lo s e d 10  th c  ke e l o n  o ilh o l R id e  ; P a le a H Ĥ H   o w ly o blo n g , 

2  Jo n ił? 2

k e c le d , 
s c a b rid o n  th c  k e e l : F IO Ic tR b is e x u a l O ľ  u n iso x u [ıl : A n lhełH p u rp li»h 0

3 0 4 m m  lo n g ?

stig m a  o 3 o 5 in m  lo n g , 
style  o 2 1o ı11 lo n g , p lu m o =c , 

Bo m c litï ıc e re ddc #h ; C a ryo p oia blac kis
ïĻ

e n c lo sed in  a  hyalin e p e ric a rD , 
1 1 5 ın m  lo n g , 

ıu go se , 
lriq u e te ro u e

p o lle n  a r e  c irc u la r  in  p o laı v ie w  a n d sph c ro id a l to  su b o bla tc  in  e qu a to ria l v ie w P o ta r dia n ıe te r

is 2 5 u n  (20 3 5 pın ) a n d c q u a lo ıia l d ia m e to ıi8 30 7 pın  (2 5 35 ıım ) P /E  ra tio  is 0 8 1 P o lleaı

a re  m o n o p o r a te  a n d e c to p o r a o  o 1 c n d 이) o 1a te

13 E r a g p a s tis  c ilta n e n s is  (A ıı) L u t E x  F T llu b b a r d

D is tr ib u tio n  In  W o r ld  T ro p ic a l a n d W a r m  tc m p c ra e  re gio n s

O c c u r r e n c e  a n d  H a b ita t : C o m n io n  in  irT ig a tc d ĺīe ld s
, 

ľ  a re  o n  m o u n ta in s
, 
c la y b o il

F lo w e r in g M a rc h O c to b e r

M o r p h o lo g ic a l D e s c r ip tio n

A n n u a l h e rb s
, 

c u lm s tu n e d
, 
2 8 4 0  c m  ta il

, 
e re c t o r  g c lııų Lłıa w  a a ų ų ııu r ııg i = ıw r * a w w r » " = F

3 8 5 c m
, 
n o d e s gla b ro u s ; L e a f bla d e s

, 
3 5 17 c m  lo n g , 

2 5 3 5 m m  w id e
, 
b a se  o f th e  ıe a v e s

so m e tim e s
, 
h irs u te , g la n d u la r a t m a rg in s

, (w ith w a rty gla n d s a lo n g th e  m a rgin s), 
n ıo stly  glaJů ro w

L ig u le
, 
a  c ilia te d fn n g e  (h a iry o n  th e  m a rgin s), 

0 5 m m  lo n g Sh e a th o p e n  a n d gla bro lıs  P a n icıe
,

8 5 18 5 c m  lo n g , 
e ffu s e  o r c o n tra c te d

, 
s m a ll sp ik e le ts a t th e  b a s e  o f in flo re s c e n c e

, 
a n d  la rg e r  a t

th e  to p , 
sp ik e le ts , 

4 8 m m  lo n g , 
1 5 m m  w id e

, 
n a rro w

, 
o v a l a n d o b lo n g , 

la te r ałly  c o m p r e s s e d
,

s o m e tim e s p u rp tish  gr e e n  U p p e r g lu ıLłe  sligh tly  la rg e r th a n  lo w e r g lu Ln e
,  

u p p E R 9 lu m e  1 3 1 6

m m  lo n g , 
k e e le d (k e e l slightıy w in g e d

, 
s c a b rid o n  th c  k e e l

, 
1 n e r v e d

, p u rp lish  o n  o n e  s id e

hy a lin e
, 
a c u te

, 
o v a te  e ılip tic  ; L o w e r  g lu m e

, 
1 0 1 3 m m  lo n g , 

h y a lin e
, 
1 n e r v e d

, 
k e e le d

, 
s c a b rid

o n  th e  k e e l
, 

a ¢u te  L c m m ets
, 

1 3 1 6 m m  lo n g , 
3 n e rv ç d

, 
k e e le d

,  
b llın t a t tip , 

c h a rta c e o m
,

s o m e w h a t o v a te  ; P a le a  p e r s iste n t
, 
m e m b ra n o u s to  h y a ıin e

, 
1 1 4  m m  lo n g ,  

2  k e e le d
, 

s c a b r id  o n

th e  k e e l; S ta m m s 3
, 
a n th e rR  p a le  w h itish , 

0 1 5 0 2 m m  lo n g C a ry o p s is  0 5 0 6 m m  Io n s , 
0 3

m m  w id e
, 
b ro a d  o b lo n g o r  s u b  g lo b o s e

, 
d a rk r e d d ish  b ro w n

, p re s e n t b e tw e e n  le m m a  a n d  p a ıe a

3 1
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d ia m e te r  is  2 1 2 5 p n ı (15 25 p m ) a n d e q u a to ria l dia m e te r is 2o rım  (17 5 25 ru n ) P/E  ra tio  is

P o lle n  a re  c ir c u la r  to  sp h e ric a l in  p o la r v ie w  a n d p ro la te  sp
h e ro ida l in  e q u a to ria l v ie

w P o la r

1 06 p o lle n  a re  m o n o p o ra te  a rid e n d o p o ra te

D is tr ib u tio u  in  w o r ld  : In d ia ,  
m a in  N e p a l

, 
N o rth e a s t tro p ic a l A fn c a , 

A ra b ia , 
C hin a

o c c u r a ııc e  a n d  R a b ita t c o m m o n  o n  m o u n ta in s , 
ra re  o 11 e dg e s  o f fie ld s

, 
s a n dy c la y s

o il

F lo w e r in g  A p ril N o v e m b e r

R h iz o m a to u s  p e re n n ia l, tu fte d a t t
h e  b a s e

, 
e re c t o r  g e n ic u la te ly a s c e n d in g , 

4 3 80 c m  h i  L e a f

b la d e s a ro m a tic  w h e n  c h e w e d
, g re e n  to  re ddish  &  b ric k  re d dish , 

6 5 53 c m  ıo n g , 
filifo n n

,

d e n ta te  a t th e  m a rgin s
, g la c u o u s  a n d g la bro u s o n  th e  s u rfa c e

, 
2 3 n ım  w id e

, 
s o m e tim e s  s tiff

h a iry  a t th e  m a rg in s  a n d  b a s e  L ig u le  m e m b r a n o u s
, 
1 2 2 5 m 】n  lo n g , 

th e  b a s a l sh e a th s  w h itish

a n d fla t, g la c u o u s a n d g la br o u s
,  

w h itish  a t th e  m a rgin s  ; A  fa ls e  p a n ic le , 
sp a th e o la te ,  

13 2 3 5

c m  lo n g , 
ra c e m e s  u p to  1 7 m m  lo n g , 

th e  ra c his  a n d  p e dic e ls  d e n s e ly  c ilia te d a  th e  m a rg in s  A  p a ir

o f sp ik eıe ts , 
o n e  s e s s ile  a n d  o th e r  p e d ic e lle d , 

s e s s ile  sp ik e le t b is e x u a l o r fe m a le
,  
3 5 5 6 m 1ı1

lo n g , 
Ia n c e o la te , 

d e n s e ly c ilia te d a t th e  b a s e  U p p e r  glu m e  3 5 5 4 m m  lo n g , 
0 8 1 5 m m

w id e
, 
b o a t sh a p e d  w ith  c o m p re s s e d k e e l

, 
s c a bird  o n  th e  k e eı

, p u rp lish  o n  th e  lo w e r  sid e
, 
b ifıd  a t

th e  tip , gla b ro u s
, 

m e m b fa n o u s to  c a r tila g in o u s L o w e r  g lu m e
, 

a s  lo n g  a s  th e  sp ik eı¢

c h a rta c io u s
, 
2 k e e le d , 

c o n c a v e  o n  th e  b a c k  m a r gin s  fo ld e d in w a rd s
, 
d e n ta te  o n  th e  fr o n t

m a rgjn s
, 
0 5 0 8 m m  w id e

, 
b ifıd a t th e  tip ,  

ta p e rin g  to w a rd s  th e  a p e x
, 
n e r v e s a pp e a r fro m  th e

m idd le  to  th e  to p , 
tw o  n e r v e s  in  th e  m id d le

, 
a n d  tw o  th ic k  n e r v e s  a t m a r g in s  (4  n e r v e d) U p p e r

le m m a  2 3 m m  lo n g , 
h y a ıin e

, 
n a rro w

, 
1 n e r v e d

,  
m e m bra n o u s

,  
a b o u t 2 m m  w id e

, 
h a v in g

g la b r o u s  a w n
,  

5 9 5 m m  lo n &  a p p e a ń n g  fr o m  th e  s in u s  L o w e r le m m a  h y a lin e
,  

tigh tly

o v e rıa p p e d b y  lo w e r  g lu m e
,  

sıigh tly  sh o r te r  th a n  lo w e r  g lu m e
, 
0 4 0 5 m m  w id e

, 
e n c lo sin g  th e

flo w e r p e d ic e lle d s p ik e le t m a le  o r b a rr m  3 6 0  m m  lo n g , 
a w n le s s

, 
n o t d e p r e s s e d  o n  th e  b a c k

la iıc e o la te  w ith  lo n g  d e n s e  c iıia

la n c e o la te
, 

1 n e rv e d
,  

m e m b ī II IJ

s e v e ra l n e r v e d  b u t n e r v e s  n o t p ro m in m t
, 
d m ta te  a t m ? g in s  L o w e r  gıu n ıe

,  
a s  lo n g  a 8  th e

SPikel la n c e o la te
, 
h a iry  a t th e  m a rg in s

,  gr e e n ish  in  th e  n ıid d le  a n d  w h itish  a t th e  n ıa rgin s
,

3 2

a t th e  m a rgin s  o f p e d ic a l ; U p p e r  glu m e  3 5 4 8 m n ı lo n g ,

o u s
,  

fo ld ed  a t th e  n ıa rg in s
, g re e n is h

, 
3 n e r v e  &  c b a rta c e o u s

,
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ju st \ın d e r th e  u p p e r glu m e
, 
2 5 3 8 m m  lo n g , 

o 5 o 8 m m  w ide
, 
w h e n  u n fo lde d a t 】Ja

a rgin s
,

o b lo n g , 
a c u te  h w e r le m m a  h y a ıin e

, 
3 o 4 7 m m  lo n g , 

o 5 o 6 m m  w ide  A n th e rs
2 3

m m  lo n g , 
stig m Ą  1 2 1 6 m ]Ja  lo n g , p u rplish

p o lle n  a r e  c ir c u la r  in  p o la r v ie w  a n d p ro la te  sph e ro id a l in  e q u a to ria l v ie w
P o İz r dia m e te r  is

2 7 69 W n  (22 5 32 5 }1m ) a n d e q u a to ria l dia m e te r is 2 5 86 lım  (22 5 30 pm ) P/E  ra tio  is  1 0 7

P o lle n  a r e  m o n o p o ra te  o r d ip o ra te

15 D ic a n th iu m  Jo v e o la tu m  (D e l) R o b e r ty

D is ? b u tio n  in  W o r ld  N o r th  A ū ic a
, 
Eastern A ffic a

, 
M id dle  E a s t

, 
P a kis ta n  a n d In dia

o c c u r a n c e  a n d  H a b ita t c o m m o n  o n  m o u n ta in s
, 

c la y  s o il, 
s a n dy  ro c k y  s o il

, 
s a n dy  c la y

F lo w e rin g M a r c h S e p te n ab e r

M o r p h o lo g ic a l D e s c r ip tio n

A  tu fte d  p e re n n ia Į g ra s s
, 
c u h n s sla n d e r  a n d a s c e n din g , 

f o m  a  fe w  c n ı to  60 c m  ta ll, n o d e s  h a iry

(a  w h o rl o f s o ft h air s) ; L e a f b la d e s  3 5 12 5 c m  lo n g , 
tu b e r c le  b a s e d  stiff h a ir s  a t th e  m a r  giï ı

a n d n e a r  th e  b a s e
, 
1 8 2 5 m m  w id e

, 
fo ld e d a n d s c ab rid a t th e  m a rg in s

, 
n a rr o w

, 
lin e a r

, p o in te d

a t th e  tip  L i\ le  a  la c e r a te  】n e 】n b r a n o u s
, 
1 n m l lo n g  Sh e a th  w hitish  a n d  g labro u s  a b o v e

, 
b a s a l

sh e a th s  s ilk y  h a iry , gla c u o u s  a n d w h itish  ln flo r e s c e n c e  o f s o lita ry  n a rr o w  sp ik e
, 

s o m e  sp ik e s

m a y  b e  s u bte n d e d b y  a  sp a th e o le
, 

sp ik e s  1 5 3 5 c n ı lo n g  A  p a ir  o f sp ik e le ts
, 

o n e  s e s sile  a iıd

o th e r p e dic e lle d
, 

s e s s ile  sp ik e le t p e rfe c t (b is e x u a 1) o r  m a le
, 
2 2 3 0 m m  lo n g  U p p e r  9 lu m e

2 4 2 8 m m  lo n g , 
0 5 r n m  w id e

,  
m e m b r a n o u s

, 
fo ld e d  a t th e  m a rg in s

,  
a c u te  o r  a c tın ıin a te

, 
h a v in g

n o  p it L o w e r  9lu n ıe  2 3 2 4  m m  lo n g  w ith  a  c ir c u Įa r  p it a b o v e  th e  m id d le
, 

e llip tic
, 

a c u te

c a r tila gin o u s
, g la c u o u s  a n d g lab r o u s

, 
fo ld e d a t th e  m a rgin s

, 
0 4  m m  w id e

, 
tw o  n e r v e s  o rig in a tin ģ

ab o v e  th e  p it ; U p p e r  le m m a  a s  lo n g  a s  th e  u p p e r  glu m e
, 
n o t d iffe r e n tia te d  e a s ily  fro m  th e  a w n

h y a lin e  a n d  n a rr o w
,  g re e n

, 
u p to  2 m Ln  lo n g ,  

a w n  le n g th  1 2 1 7 5 m m  lo n g  L o w e r  le n ım a  1 5

m n n  lo n g ,  
0 2  m n ı w id e

,  
h y a lin e  S ta m e n s  3

, 
a n th e r s  0 7 1 3 m 1】n  lo n g , 

s tig m a  2
, 
1 1 2  m n ı

lo n g , p lu m o s e
, 
d a rk  b r o w n  P e d ic e lle d  s p ik e le t

,  
s ligh tly  p u rp lis h , 

m a le  o r  b is e x u a l
, 
b e a r e d  a t th e

b a s e
,  
2 1 3 4  m m  lo n g  U p p e r  g hım e

, 
2 9 3 2  m m  lo n g , 

0 9  m m  w id e
, 
3 n e r v e d

,  
1 n e r v e

a pp a r e ?  in  th e  m id d le
, 
fo ld e d a t m a r g in s

, 
n a ıT o w

,  
e llip tic  a n d  a c u te  Ľ o w e r  głu m e  2 6  m n ı lo n g ,7  n e r v e d

,  
3 la te r a l n e r v e s  o n  e a c h  s id e  a n d  m id  n e r v e  p a s s in g  th r o u gh  th e  p it, a c u te  a n d  h a ir y  a t

3 3
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th e  e n d s o f s to lo n s A  s in gle  p la n t c a n  p ro d u c e  n e w  tu b e r s w ithin  a  p e rio d o f o n e  y e a r  in  th e

tro p ic a l a r e a s A e ria l s te in s 12 to  42 c m  lo n g , gla bıo u s
, 
triq u e tro u s

, 
e fe c t

, 
dila te d a t th e  b a s e

L e a v e s m a n y , 
7 6 4 1 × 0 2 0 5 c m

, 
lin e a r

, 
fla t

, 
s c a b ľ o u s to w a rd s th e  a p rx

, 
sh e a th s  tm n ç a te  a t th e

m o u th In flo re s c e n e  c o m p o u n d u n b e r
, 
in v o lu c ra l b ra c ts 3 to  4  in  n u m b e r

, 
3 5 10 × 0 2 0 3 c m

o n g e r th a n  th e  in fıo re s c e n c e
, 
le a F lik e

, 
lin e a r

, 
m a rg in s m in u te ly s c a b to u s Sp ik e le ts  (3 5) 18 36

x  1 1 5 m m
, 
lin e a r o b lo n g , 

d istic h o u s
, 
fla t

, 
6 34 n o w e re d

, 
ra c hilla  w in g e d

, g lu m e s 3 3 5 × 1 5

2 5 m m
, 

o v a te
. . 

o b tu s e  o ľ  s lightly  sp e c u la te
, 
5 7 n e iv e d

, 
m a rg in s hy a lin e S ta m e n  3 , 

s ty le  3

b r a n c h e d
, 
b r a c h e s lo n g e r th a n  th e  s ty le , 

b la b ro u s N u t 1 2 1 5 × 0 5 0 8 m m
, 
trig o n o u s

, 
o v o id

o b lo n g b la c k

P a ly n o lo gy

P o lle n  monaci
, 

m o n o p o ra te
, 

ra d ia İly syiï u n e tric a l a n d is o p o la r In  e q u a to ria l v ie w
, 

sh a p e  óf th e

p o lle n  a pp le  sh a p e d to  r e c ta n g u la r a n d in  p o la r  v ie w  th e  p o lle n  is c ir c u la r  to  in te r s e m ia n g u la r

S iz e  o f p o lle n  in  p o la r a x is is 2 8 33 lım  (2 5 30 Ju m ) a n d in  e q u a to ria l d ia m e te r  3 5 lm  (3 2 50 4 0

ra n ) M e  e x in e  thic la ie s s 2 4 1 p m  (2 2 5 2 5 lım ) T h e  P /E  r a tio  0 8 1 L m S c u lp tu rin g  fo v e o la te

T h e  d e p r e s sio n s  a r e  m in u te  a n d u n ifo r a te

28 C yp e r u s  a [o p e c u r o id e s L

D istr ib u tio n  in  W o r ld  : In  th e  c o o le r  re g io n s o f th e  o ld  w o rld
, 
W e st In d ie s

, 
M a la y a s ia

O c c u r r e n c e  a n d  H a b ita t : C o m m o n  in  sh a dy  p la c e s
, 
m d e r  th e  sh a d e  o f tr e e s

, 
c o m m o n  in  fıe ld s

F lo w e r in g  A p ril S e p te m b e r

M o r p h o ıo g ic a l D e s c r ip tio n

P e r e n n ia ł
, 
ttıfte d  w ith  sh o r t rh iz o m e A e ria l s te m  u p  to  14 0 c m  lo n g  a n d  3 to  7 m m  d ia m e te r

,

trig o n o u s
, 

s m o o th L e a v e s  u p to  a s lo n g  a s  s te m  sh e a th s  u p  to  3 5 c m
, 
le a f b la d e  u p  to  6 0 c m

ıo n g  a n d u p  to  10 m J】a  b r o a d
, 
k e e le d

, 
a p e x  trig o n o u s

, 
s c ab r o u s In flo r e s c e n c e  a  c o m p o u n d  u m b e l

in v o lu c r a l b r a c ts  u p to  5 7
, 
le a f lik e

, 
u p to  a s  lo n g  a n d  a s w id e  a s le a f

, p rim a ry  b r a n c h e s  8 12
s e c o n d a ry  b ra n c h e s  u p  to  5 7

, 
le a f lik e

, 
u p to  a s  lo n g  a n d a s  w id e  a s  le a f

, p rim a r y  b r a n c h e s  8 12
s e c o n d a r y  b ra n c h e s  u p  to  m o r e  th a n  10

, w ith  s e v e r a l fo ıio s e  b r a c ts  ; s o m e  p rim a ry  a n d  m o s t
s e c o n d a r y  b r a n c h e s  e n d in g  w ith  c lu s te r  o f sp ik e s

, 
s o m e tim e s  w ith  s m a ll te ritry  a n th e lo d ia

c lu s te r  o f sp ik e s 2 6 × 1 2 c m
,  

e a c h  c lu s te r  w ith  7 0 sp ir a lly  a rr a n g e d  sp ik e s  ; s p ik e s  5 1 5 × 1 5
m m

, 
c o m p r e s s e d  9 lu m e s  2 m m

,  
k e e le d

, m id n e r v e  s tr o n g , g re e n ish
,  

s id e  y e ılo w is h  o r  g r e y ,  
w ith

4 3
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r e ddish  b ro w n  s trip e s
, 

m a ıg in s  n a rr o w ly  s c a rio u s
, 

s ta m e n s 2
, 

s tig m a s  2 o r 3 N u t e llip tic  to

o b o v a te o v a l
, 
b ic o n v e x

, 
s lightly fla tte n e d (o r  o b c o m p r e s s e d trig o n o u s  in  tric a p e lla ry  p is til),

y e ılo w ish  b ro w n
, 
fin e ly  r e tic u la te  o r  a lm o s t s m o o th

P a ıy n o lo g y

p o lle n  m o n a d
, 

m o n o p o r a te
, 

ra d ia ı1y  s y m m e tric a l a n d  is o p o la r In  e q u a to ria l v ie w
, 

sh a p e  o f

ı p o lle n  p ro la te  a n d  in  p o la r  v ie w  th e  p o lle n  c irc u la r  to  a n g u la r  a n d  in te r s e m ia n g u la r P o la r

1  d ia m e te r  19 16 ım  (17 5 2 2 5 rım ) a n d in  e q u a to ria l dia m e te r  2 1 66 ĺ1m  (2 0 2 2 5 rtm ), 
th e  e x in e

th ic la ie s s 1 lım  (0 7 5 1 2 5 íım ) T h e  P /E  r a tio  0 90 LIM

29 C yp e r u s  dijï o r m is L

D is tr ib u tio n  in  W o r ld  p a kis ta n
, 
W e st In die s

, 
M a la y a sia

, 
T h a r  P a rk a r  a n d K a sh m ir

O c c u r r e n c e  a n d  H a b ita t : C o m m o n  in  s h a dy  p la c e s
, 
tın d e r  th e  sh a d e  o f tr e e s

, 
c o m m o n  in  fie ld s

F lo w e r in g  Ju ly  to  D e c e m b e r

M o r p h o ıo g ic a l D e s c r ip tio n

A n n u a l h e rb w ith  fib r o u s  r o o ts A e ria l ste m s  4 8 64 c m  ta ı1
, 

sh a rp ly  triq u e tr o u s
, 

s o Ĥ
, g la b r o p u s

L e a v e s  s e s s ile
, 

sh e a th e d
, 
3 10 × 0 1 0 15 c m

, 
le a f b la d e  lin e a r

, gla b ro u s
, 

sh e a th s  c lo s e d
,

su rT o u n din g  th e  s te m s  b a s e s In flo r e s c e n c e  u m b e lla te  ; r a y s  5 8 in  n u m b e r
, 
0 5 3 c m  lo n g , 

e a c h

b e a rin g  a  c o n g e ste d  h e a d o f s m a ll s e s s ile  sp ik e le ts  ; in v o lu c ra l b r a c ts  3 4  in  n u m b e r
, 
6 2 5 10 x

0 15 0 4  c m
, 
lo n g e r th a n  th e  in flo r e s c e n c e

, 
lin e a r  o b lo n g , 

m id  v e in  a n d  m a r gin s  s c a br o u s

Sp ik e le ts  3 4 × 1 m m
, 

su b o rb ic u la r
, 
m a rg in s h y a lin e S ta m e n  1 ; sty le  3 b r a n c h e d N u t 0 5 0 6 x

0 3 0 4  m m
, 
o b v o id e llip s o id

, 
trig o n o u s

, y e llo w ish b r o w n

P a ly n o lo g y

P o lle n  m o n a d
, 

m o n o p o r a te
, 

r a d ia lly  s y m m e tr ic a l a n d  is o p o la r In  e q u a to r ia l v ie w
, 

sh a p e  o f th e

p o lle n  a p p le  sh a p e  to  rh o m b o id a l a n d in  p o la r v ie w  th e  p o lle n  c ir c u la r  to  rh o m b o id a l p o la r

d ia m e te r  3 0 2 5 t m  (2 8 32 íım ) E q u a to ria l d ia Jn e te r  2 8 7 5 p n ı (2 7 5 0 32 5 ılm ) E x in e  th ic ļ a l e s s

2 15 【m  (1 7 5 2 5 W n ) P /E  ra tio  1 0 5 ĻŁM

3 0 9 p e r u s  n iv e u s  R e tz

D is tr ib u tio n  in  W o r ld  In d ia
, 
K a sh m ir

, 
B tĽ T n a

, 
S ri L a n k a

, 
in tro d u c e d  to  tr o p ic a l A ? c a

O c c u r r e n c e  a n d  H a b ita t C o m ln o n  in  S h a d y  p la c e s
, 
w e t s a n d y  S o il

, 
w e t s a n d y  c la y  s o il

4 4
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T a b le  2 0 c c r e n c e  o f G r a s sıa n d  V e g e ta tio n  o f D u r g  B h iıa i R e g io n  L is t o f T r e e s /s l

tr e e s/s h r u b s

t m ı N a m e  V e r n a c u la r  N ? ı F a m ily

1 1 / u s  m a u r itia n a  B e r  R h a m a n a c e a e

2 ım c a  in dic a  G m d M a h u a  S a p o ta c e a e

3 IZ E c ia  N {to tic a  L  (W ild) B ab o o l F a b a c e a e

4 M e n g r a  In d ic a  L  A a Jn  A rıa c a rd ia c e a e

5 Iæ c u s  h ip s
id a  F G o b la M o r a c e a e

6 ICUS r e c e m o s ıts  L  tolar M o r a c e a e

7 A c a c ia  le c w lilo e a  W ild  S a fe d  B a b o o l F a b a c e a e

8 D im r o u s  m e le n o x y lo n  R o xb Iıūe n d u  E b e n a c e a e

9 d c a r @ lia  r o x b l a s o d a  e b e n a c e a e

10 B a ìiu n ia  v e r ig a ta  L K a c lJn a r  F a b a c e a e

11 POngamianata P ie iT e  K a r a n j F a b a c e a e

12 Ilzu le a  m o n i i e l m a  L a m æa u b ) P a la sh F a b a c e a e

13 1 T e n ?ıin a lia  u n a  R o xb  ļ Aun 1 F a b a c e a e

14 Itex n im jzd o  L Lagiınd V e rbin a c e ete

15 I G m e łin a  a r b o r e a  L  T e a k  L a m ia c e a e

16 Lļ a g e r s tr o e m ia m a M o lia S a o n a  L y th e ra c e a e

17 H e tic te rııs  is o r a  L in n  M a ro d  fa li M a lv a c e a e

18 Iw n a lia  b e łir ic a
,  
R o x b B a h e ra  C o m b rita c e a e

19 S e m e c a B u s  a n a c a r d iu n z
,  
L F  B h ila w a  C o m b re ta c e a e

2 0 Å z a d ir e c ta  ın d ic a
.  
A Ju s s  e e m  M e lia c e a e

2 1 M o r u s  a lb a  L l? a lb a ry  M o r a c e a e

2 2 T e n ?ıe r in d ııs  in d ic a  L R L C  ï m li F a b a c e a e

2 3 d i@§ar a s  p y n ic u ? ta  l a m a n ıs  Æ e n a c e a e

2 4 ı E m b E c a  ojcinalis «ìa r e th  A m ia  F a b a c e a e

2 5 LF ic u s  religosa L ı P e e p a l M o r a c e a e

2 6 Ilbizia la b la b L S iris F a b a ( ; e a e
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a f H o w e r

M a x ic a n  daisj
orakhrtrundi
R a s a m a fda

ĺ
G ilo i

N ir  bh r a m h i

p u n a m a v a

G o kh r u

B h rin g  r a i

LE?phorbiaceae
A s te tr a c e a e

A ste tr a c e a e

l a b a T
F a b a c e a e

lenișpermeae
□ c r o p b u la ria c e a e

Nytagnaceae
A s te tr a c e a e

1Į Ķ c e a e
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F a b a c e a e

4 7 L U  tin c to r ia  L N il 
L a m ia c e Ę

4 8 Il is s a u v e o le u s  L
W ila ) � tu ls i 

c o n v o n v tııa c e a e

49 I �  v o tv u tı¢s ric a u tis  L  L  Lċ o n v o n in ıla c e a e

5o I c o n v o lv u lıts a ıs iu c r td e s  L L  F a b a c e a e

52 Lcėenodium a tb a m  L B a th u a  
Chenopodaceae

53 I M e r r e m ia  e m a ıg in a ta  H a ll I d e e  M u n g  
LF a b a c e a e

F a b a c e a e

54 LR u e llia  tu b e r o s e  L LL  し a m ia c e a e

55 L e u c a s  c q h a lo tu s  sp e b h ]Ulna 
G e n tia c e a e

57 L Ę  a lv u lu s  a lis n o id e s  lamakranta 
c o n v o n v ııla c e a e

5 8 L m o s a p u d ic a  
c hh u im u i 

F a b a c e a e

59 ILmanthera s e s s itis  L LG a r u n di A m a r a n th a c e a e

6o IÆ c ilıu s  c o m m ıın is  L landi E w h o rb ia c e a e

T a b le  4 : L ist o f E n d a n g i

R u r a l ıtrban
S N  

1

N a m e  o f S p e c ie s 

H o s c h s t I B  N T

2 Á r is E d a  a d s c e n s io n is  L in n W  lW J

3 Á r is E d a  a d s c e m io n  L in n  Į N ļ  IL

4 IÆ r e x  g lu c in a  
W  E N

5 LcarexEala lm  L

6 LC e n c ìir u s  bM r u s  R o x b W  W

7 C e n c ìin ıs  c itia r is  W  W

8 Çy m bo p o g o n  jw a r a n c u s a  (Jo n e s ) S c h u lt L C  L C

9 e r u s  c e p lıa ło te r  E N  W

10 C  W W a n  W  W

1 1 C  p ilo s u s  W

12 Iæ m a la c c in s is  w  ]
13 ĽC  s to lo n êfe r u s  W E N

14 C  }ia lp a n  L W

15 C  @ ijlta to te s  v a h i n t  n t

16 C c o m p r e s s Łts  L N T  N T

17 C  a r e n a r iu s  R e tE V U  E N

18 L  c a s la n e u s  w ild  E N

19 ]Ľ  c n a la c c e n s is  L a m \ E N  E N
2 0 I?  in v o u r a lu s  E N
2 1 1@ & ta n g o r e i (r o th

.)
22 læ łta n g o r e i W  E N
2 3 Iæ jzłn c o id e s  L a m  Lv u  l m
24 ļ pangorei N T  lm
2 5 iı@ ju n c o id e s  { l a ?
2 6 ļ  ir ia  (L ) i  N T N T

4 8
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il@ øejr o s tis  p a p p o s a

Ełeoclanis o b te s a  N T  N T

F im b r is? ø m ilic e a  a m 】 N T

H e te r w o g o n  c o n to r tu s

P a n ic ıłn ı a tttid o ta le  R e tz  L C  L C
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D IS C U S S IO N

G ra sse s a  n a tu ra l h o tLro g e n o u s gro u p o f pla n ts bç lo n g to  ĺ a m ily P o a c e a e  a n d r m  o n e  o f th e

m o s t fa s c in a tin g fa m ilie s o f flo w c ı  in g p la n ts
, 

w ith a  w ide  ra n ge  o f div e rsity T h e y pla y a

s ig n ific a n t ro te  in  th e  liv e s o f h u m a n s a n d a n im a ls T h e  ın c m b c ľ s o f this g ro u p a re  p re s e n t in  a ıl

th e  c o n c e iv ab le  h ab ita ts s u itable  fo r th e  g ro w th o f th e  pıa n t c o m m u n itie s In  In dia , 
th e

G ra m in e a e  is o n e  o f th e  d o m in a n t fa m ilie s
, 
b o th o n  th e  the  b a sis o f its n u m b e r o f g e n e ra  a n d

sp e c ie s (M itr a  a n d M u kh e ije e
, 
2004) T h e  m e m b e rs o f this fa m ily a re  p re s e n t in  a ll c lim a te s a n d

re g io n s G r a s s la n d s
, 
w h ic h m a k e  u p 20%  o f th e  w o rld

'

s v e g e ta tio n  c o v e r
, 
a re  c o m p o 8 e d o f th e

m e m b e r s  o f p o a c e a e  (T u r e  a n d B o c u k
, 
2 007) A c c o rdin g to  C o p e  (19 82) th e re  a re  a b o u t 62 0

g e n e r a
, 

1o
, 
0 0 0 sp e c ie s  a n d a b o u t 60 trib e s in  th e  w o rld O İo r a d e  (1984) h a s  m e n tio n e d  6 60

g e n e r a  a n d 9 000 sp e c ie s T h e ľ e  a r e  a b o u t 10
, 
0 00 sp e c ie s a n d 65 1 g e n e ra  o f g ra s s e s  in  th e  w o rld

(C la y to n  a n d R e n v o iz e
, 
19 8 6) C la y to n  a n d R e n v o iz e  (19 86) n o m in a te d  six  m a in  s u b fa m ilie s  in

th e  fa m ily  P o a c e a e
, 

a lth o u gh  th e  o r ig in s o f th e s e  g ro u p s
, 
th e ir re la tio n sh ip  a n d e v e n  c o n stitu e n t

m e m b e r ship s  still r e m a in  to  b e  d e te r m in e d (S o d e r stro m  e t a l
, 
19 87)

M o rp h o lo g ic a l c h a r a c te r s p ro v id e  u s e fu l in fo n n a tio n  fo r th e  id e n tific a tio n  o f a ll le v e ls  o f

ta x o n o m ic  r a n k s  (fa m ilie s
, 
trib e s

, g e n e ra  a n d sp e c ie s
, 
e tc ) M a n y  ta x a  o f flo w e rin g p la n ts  h a v e

b e e n  d is tin g u is h e d o n  th e  b a sis o f m o rp h o lo g ic a l c h a ra c te rs o n ly In fıo r e s c e n c e  a n d flo r a l

c h a r a c te r s  a r e  g e n e r a lly  c o n s id e r e d to  b e  m o r e  re lia ble  th a n  v e g e tativ e  c h a r a c te rs  in  g ra s s

sy s te m a tic F lo r a l c h a ra c te r s  su c h  a s typ e  o f in flo re s c e n c e
, 
n u m b e r o f sp ik e le ts  p e r in flo r e s c e n c e

,

n u m b e r  o f flo re ts p e r  sp ik e le t
, 

sp ik e le t le n g th , p e dic e l le n g th , glu m e  le n g th , 
le m m a  le n g th ,

n u m b e r  o f v e in s o n  le m m a  a n d g lu m e s
, 

sh a p e  a n d  te x tu r e  o f g lu m e s  a n d  le m m a
, 

a w n  le n g th
,

p o sitio n  o f a w n  o n  le m m a
, 
n u m b e r  a n d  le n g th  o f a n th e r s

, 
siz e  a n d sh a p e  o f c a ry o p s is  h a v e  b e e n

u s e d  to  r e c o g n iz e  v a rio u s gr a s s  ta x a

V e g e ta tiv e  c h a r a c te r s  s u c h  a s  p la n t h a b it (a n n u a l o r  p e r e n n ia l) n a tu r e  o f rh iz o m e s
, 

e tc
, 

c u łm

h e igh t
, 
le a f b la d e  le n g th  a n d  w idth

, p u b e s c e n c e  o f Į e a f
, 
n a tu r e  o f le a f sh e a th  a n d  lig u le  h a v e  b e e n

w id e ly  u s e d  in  sp e c ie s  d iffe r e n tia tio n T h e  c o lle c tiv e  u s e  o f flo r a l a n d  v e g e ta tiv e  m o rp h o lo g ic a l

c h a r a c te r s  is  a n  e s s e n tia l b a s is fo ľ  a  c o m p le te  a n d  n a tu r a l c la s sific a tio n

In  th is  s tu d y  m o rph o lo g ic a ł m a rk e r s  w e r e  u s e d  fo r  th e  id e n tific a tio n  o f g r a s s e s  a n d  to  c o rr e la te

th e m  a t th e  sp e c ie s
, g e n u s  a n d tr ib e  le v e l H o w e v e r  s o m e  a d d itio n a l m o rph o lo g ic a l c h a r a c te r s

5 0
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s u c h a s le n g th , 
w idth a n d n u n ìb e r o f a n th e rs a n d s tig m a

, 
sh a p e  a n d siz e  o f c a ry o p sis  w e fe  a ls o

stu d ie d w hic h m e  n o t m e n tio n e d in  th e  F lo ra  o f In dia

P o lle n  m o rp h o lo gy  h a s p ro v e d to  b e  a  v a lu a b le  to o l in  p la n t ta x o n o m y P o lle n  m o rph o lo gy  w a s

n o t c o n sid e re d in  th e  e a rlie r ta x o n o m ic  s tu d ie s a n d it w a s diffic u lt to  id e n tify  g r a s s e s  n a e re ly  o n

th e  b a sis  o f p a lyn o lo gy  in  th e  p a st p a lyn o lo gy  c a n  b e  h e lp fu l in  s o lv in g  p ro b le m s  re la te d to

g r a s s sy ste m a tic s  a n d p a lyn o İo g ic a l stu d ie s c a n  p ro v id e  b a s is fo r  a dditio n a l fe a tu r e s  fo r

id e n tifıc a tio n  o f p la n t sp e c ie s  (A fta b &  p a r v e e n
, 
2 00 6) p o lle n  m o rp h o lo g y  o f g ra s s e s  h a s  b e e aı

s tu die d  b y  K o h le r  a n d  L a n g e  (19 7 9), 
C h a tLir v e d i e t a ï (19 94 , 

19 9 8) a n d  M a  e l a ì
,  (2 0 0 1) In  th e

p r e s e n t s tu die s  b o th  q u a lita tiv e  a n d q u a n tita tiv e  c h « a c te r s  o f p o lle n  w e r e  stu die d
,  

a s  s o 】Ja e

c h a r a c te rs  s u c h  a s g ra in  s iz e  a n d s e x in e  pattern a r e  o f sig n ific a n c e  in  ta x o n o m y  o f g ra s s e s

(W o o d e h o u s e
, 
19 3 5) F irb a s (19 3 7) u s e d th e  g r a in  s iz e  a s  a  b a s ic  c h a r a c te r  to  s e p a r a te  w ild  a n d

c u ltiv a te d g ra s s e s

4 1 T r ib e  A r is tid e a e

T his trib e  h a s 3 g e n e r a  in  th e  w o rld fo u n d in  tro p ic s  a n d  s u b tro p ic s
, g ro w in g  in  d ry  c lim a te s  o n

p o o r  s o il T w o  g e n e r a  Å r is tid a  w ith  7 sp e c ie s  a r e  p r e s e n t in  In dia In  D u rg  B hila i r e g io n  o n e

sp e c ie s  o f Å r is fzd a  i e Å r is tid a  a d s č e n s io n is is  p r e s e n t th is  h a bita t A c c o rdin g  to  C h a u dh a r y

(2 00 1) th e r e  a r e  2 sp e c ie s  o f Å r s tid a  in  C h h a ttis g a rh b u t in  m y  o b s e r v a tio n  th e re  is  o n ly  o n e

sp e c ie s  in  th is a r e a

4 1 1 M o r p h o lo gy

T h e  trib e  A risńd e a e  c a n  b e  d is tin g u ish e d b y  th e  p r e s e n c e  o f 3 a w n s L ig u le  is  a  frin g e  o f s m a ıl

w h ite  h a ir s  r a n g in g  in  le n g th  fro Jn  0 2 0 4  m m T h e  g e n u s  A ń s tid a  is  s tu d ie d  b y  C o p e  (19 8 2 )
b u t th e  n a tu r e  o f li \  le  is  n o t m e n tio n e d  b y  h im T yp e  o f İig u le  is  a n  im p o r ta n t ta x o n o m ic

c h a r a c te r  in  id e n tific a tio n  o f g r a s s e s Its  p a n ic le  is  c o n tr a c te d  w ith  filifo ı  iu  b ra n c h e s  a n d  g lu m e s

a r e  p e r s iste n t
, 
1 n e r v e d  a n d  a r e  w ith o u t a w n A b s e n c e  o f a w n s  o n  th e  g lu Jn e s  is  h e lp fu l in  th e

id e n tific a tio n  o f this  s p e c ie s A ris td a  is  a ls o  k n o w n  a s  3 a w n e d  g r a s s
, 
b e c a u s e  o f th e  p r e s e n c e  o f

a w n s  o n  th e  le m m a In  th e  s p e c im e n  observe m id d le  a w n  is  19 2 3 m m  lo n g  a n d  la r g e r  th a iı

la te r a l a w n s  w hic h  a r e  15 2 0 m m  lo n g C h a u d h a ry  (19 8 9) h a s  m e n tio n e d  th e  le n g th  o f c e n tr a l
3 1  fr o m  10 15 M m  a n d th e  le n g th  o f la te r a l a w n  is  Ĥ o m  8 2 2  m m
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M o rph o lo gy o f this sp e c ie s is n o l d e sc rib ed in  de ta il in  Flo ra , 
be c a u e e  8 ¢ v e ra l c ha ra c teĦ w hic h

a re  u s ed to  re c o gn iz e  v a rio u s g ra ss te x a  su c h a s n a tu re  o f lig u le
, 
le n  吕 th o f a w n s

, 
n u m be r iu ıd

le n gth o f a n th e r a n d stigm a
, 
sh a p e  a n d siz e  o r c a ryo p sis a re  n o t m e n tio n e d , 

tha t a re  o b$ e rv e d in

th e  p re se n t stu die s a n d a re  he ıpfu l in  id e n tific a tio n  o fsp e c ie s in  this tribe

4 1 2 P a ly n o ıo gy

T h e  tń b e  A ristid e a e  is v e ry h e te ro g e n o u s
, 

D u t p o iĮ e n  m o 17Jn u łu g T  l a  o r b  &  ı  · # ı .  b u

sp e c ific  le v e l (p a rv e e n
, 
20 06) p o lle n  a re  c irc u la r in  p o ıa r v ie w  a n d s u b p ro la te  in  e q u a to rial

v ie w
, (a s  in  m o s t g ra s s e s h o w e v e r th c  q u a n tita tiv e  c h a ra c te rs c a n b e  u s e d a s  id e rıtific a tio n  to o Į)

In  A r is tid a  a ds c e n s io n is  p o la r d ia m e te r is 27 l m  (2 0 30 ıtm ) a n d e q u a to ria l d ia m e te r i8

re c o rd e d 22 lım  (17 5 2 5 4  p m ) P a r v e e n  (2 00 6) o bs e rv e d th e  dia m e te r o f this  sp e e iç s 26 7

3 5 5 lım

4 2 T r ib e  E r a g r o s tid e a e

T h is tń b e  is re p re s e n te d b y a b o u t 50 g e n e ra  in  th e  w o rld
, 
fo u n d th ro u gh o u t th e  tf o p ic s ın  In dia

16 g e n e r a  a n d 33 sp e c ie s o f th is trib e  a re  p re s e n t ïn  th e  p re s e n t stu die s
,

4 2 1 M o r p h o lo g y

T his trib e  in c lu d e s  th e  a n n u a l o r p e re n n ia l g ra s s e s A m o n g  th e  p e r e n n ia l g ra s s e s D e B m o s ta c hy a

b tp in n a ta is  a  r o b u s t c o a rs e  p e r e n n ia l gr a s s
, 

ra n g in g  in  le n g th fro m  m o re  tha n  o ııe  m e te r
, 
th e

c u lm s in  th is  g ra s s  a r e  w ith s to u t s e a ly  rh iz o m e s  a n d fo rm  la rg e  s w a rd s E r a g r o s tis  p a pp o s a  is  a n

e re c t o r  a s c e n d in g  p e r e n n ia l g ra s s a n d D a c oìto c tin iu m  s c in d ic u m  a b a x ia l e p id e m ıis  b e tw e e ıł th e

v a s c u la r  b u n d le s S m a ll v a s c u la r b u n d le s  w e re  w ith s in gle  sh e a th  a n d la rg e  v a s c u la r b u n dıe s

w ith  d o u b le  sh e a th C y n o d o n  d a č ty to n is  w ith  s ligh t rib s  a n d  fu r ro w s  a d a x ially  a n d  a b a x ia lly

T h e s e  sp e c ie s sh o w  k ra m  typ e  o f a n a to m y  a n d  th e  c hıo rid o id typ e  o f le a f a s  a c c o rd in g  to  G o u ld

(19 6 8) c h lo re n c h y m a  c e ll s a r e  tig h tly  p a c k e d
, 

f a d iałĮy  a rra n g e d  su rfo u n d in g  th e  b u n d te  a n d

v a sc u la r  b u n dıe s a fe  w ith  d o u b le  sh e a th

4 2 2 P a ly n o lo gy

T h e  p a lyn o lo g ic a l s tu d ie s  o f trib e  E ra g ris tid e a e  s h o w e d th a t a ll e  sp e c ie s  h a v e  c irc u la r  p o lıe n

in  p o la r  v ie w  e x c e p t Eragpostis c itia n słs  in  w h ic h c ir c u la r to  sproidaì p o ıle rł a r e  o b s e r v e d  in

p o ła r  v ie w
,  

w h ile  p o lle n  a r e  O bla te  \  h e r o id a l
, p ro Įa te  sp h e r o id a ı

, 
s u b  o b la te  a n d  ep h e r o i? l in

W ń a l  v ie w  iıı d iffe rm t sp e c ie s In  D a c q to c tiıılu m  s c in d fc u ıt? p o tłeıı a£e  o bıa te  B ph e ro id a l

弓2

ifĮ ť A n tlv  h e lo fu l a t
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a n d sph e r o id a l to  o bıa te  sph e ro id aı p o İıe n

E r a g r o s tis  c itia m is  p o ı1e n  a re  sp h e ro id a l to  p ro la te  sp h e ro iáa İ w h le  ıll « g i  Y Ħ

p o lle n  a r e  sp h e ro id a l to  s u b o bla te S iddiq u i &  Q a is a r (19 88) c a rfie d  o u t p o lle n  s tu die s in

diffe re n t sp e c ie s  o f trib e  E ra g ro s tid e a e  a n d fo u n d th a t E ra g ro s tid e a e  is  u n iq u e  b y  h a v irıg  th e

s m a lle s t a s  w e ll a s  th e  la rg e s t g ra in s  a n d fo u n d th e  a v e r a g e  s iz e  o f g ra in s
, 
14 30 37 18 ĺ tm In

th e  p r e s e n t in v e s tig a tio n s  th e  a v e r a g e  siz e  o f p o lle n  is 17 5 37 5 p m  a n d th e  p fe v io u s  re su lts a re

s im ila r  to  th e  p re s e n t fin din g s M a x im u m  p o lle n  s iz e  (37 5 rtm ) is  o b s e r v e d in  D a c ty to c tiıīiu lız

sp e c ie s  fo u n d  to  h a v e  p o lle n s w ith  m in im u m  d ia m e te r  (17 5 22 5tm ), 
s o  b o th  typ e  o f p o ıle n  o f

s m a ll a n d  m e diu m  siz e  a re  fo u n d M e o  (199 9) o b s e r v e d le n g th a n d w idth  o f p o lle n  in  E fa g r o stis

p o a e o id s  2 8 9 3 t m  a n d 2 6 6 3 p m In  th e  p r e s e n t stu die s tw o  sp e c ie s o f E r a g ro stis  i e

E  c ilia n s is  a n d E  p a p p o s a  a r e  stu die d h a v in g p o la r  dia m e te r
, 
2 1 2 5 plm  a n d 19 2 t m  a n d

e q u a to ria l dia m e te r  2 0 2 2 5 p m P o lle n  is  e n d o p o r a te  a n d m o n o p o r a te

4 3 T r ib e  A n d r o p o g o n e a e

T łris  trib e  h a s  87 g e n e r a  th r o u gh o u t th e  tr o p ic s
, 

e x te n din g  in  th e  w a r m  te m p e ra te  re g io n s 3 6

g e n e r a  a n d  6 7 sp e c ie s  o f this trib e  a r e  r e p o r te d fr o m  In d ia

4 3 1 M o r p h o lo gy

T he  trib e  A n d ro p o g o n e a e  is r e c o g n iz e d b y  a  p a ir o f sp ik e le ts
, 
o n e  s e s sile  a n d  o th e r  p e d ic e lle d

, 
s o

th is c h a r a c te r  h e lp s  to  ju stify  th e  p a rtic u la r  sp e c im e n  in  th e  tr ib e T h e r e  a re  s o m e  p ro b le m a tic

g e n e r a  w h ic h  a r e  n o t e a sy  to  d is tin  \  ish fro m  e a c h  p la n t G e n u s  D ic a n tìiiu m  a n n u la lzłm  is  v e ry

sim ila r  to  e a c h  o th e r a n d th e r e  is a lw a y s c o n fu s io n  in  id e n tify in g th e s e  g e n e ra In  D ic a n tllitłt?i

a m n u la tu ı?ı th is  p it is  n o t a pp a r e n t F a r u q i (19 69) a ls o  o b s e r v e d in  h is  stu die s  o n  th a t p r e s e n c e  o i

a b s e n c e  o f p it o n  th e  to w e r g e n e r a  is  a  v a b l e  c h a r a c te r D ic a n tìiiıłm  fo v e o la tu m  is  e a sily

d is tin  \  ish e d fro m  D a n n u la lu m  b y  s o lita ry  n a r ro w  sp ik e C ym b o p o g o n  jw a r a n e u s a  c a n  b e

e a sily  id e n tifıe d  fro m  o th e r sp e c ie s  o f th is  g e n u s  b y  c h e w in g  its  le a v e s  th a t a r e  a r o m a tic
, 
it h a s

g r e e n  to  r e d d ish  a n d  b ric k  r e dd ish  le a v e s In  H e te r o p o g o n  c o n to r tu s
, 

ļ e tJam a  o f th e  u p p e r  fe m a le

b o r e t is  p r o je c te d  in to  a  sh o rt w e ll d e v e lo p e d bła c kis h a w n
, 

a n d  a  b u n c h  o f tw is te d a w n s  is

p r e s e n t a t th e  to p  o f r a c e m e  th a t is  rig id  a n d  p u n g e n t
, 

s o  n o t lik e d  b y  th e  c a ttle  a t m a h ırity

G e n u s  S a c c h a n ın ı h a s  o lle  s p e c ie  i e S m u n ja  is  w id e ly  d is trib u te d  in  th e  a r e a
, 

a n d  a l e  c o 1Jn ]Jlo iı

n e a r  w a te r c h a n n e ls  a n d  m o u n ta in s  b a s e s
, 

a s  o b s e r v e d  b y  C h a u d h a r y  e t a l
,  (2 0 0 1) w h ile

S a e c lia r u n ? r a v e n n a e  is  r a r e ly  p r e s e n t in  th e  a r e a T h e s e  tw o  sp e c ie s  a r e  v e ry  sin ıiıa r  in  e x te n ıa l

a r e  ľ e c o rd e d ın  D e s m o s la c hy a  bip in n a ta  a n  &
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m o rp h o lo g y , 
a n d c a n  b e  diffe re n tia te d b y  s tu d yin g th e ir  m ic ro  m o rp h o lo g ic a l c h a ra c te rs  a s  th e

a w n Ve E v e ria  z iz a lıo id e s is  ra re ly  fo u n d in  th e  a re a
, 
it is diffe re n tie d by  its sp in y  glu m e s  o f th e

p e d ic e lle d sp ik e le ts In  m o s t o f th e  g e n e ra  o f this trib e
, 
lig u le  is  la c e ra te  m e m b ra n o u s

, 
w h ic h is

C h a r a c te ris tic  o f th is  trib e In  C jìm b o p o g o n  jw a r a n c u s a
, 
lig u le  is  m e m b r a n o u s  a n d  lig u le  is a

c ilia te d  ffin g e  in  E u la lio p s is  bin n a ta  a n d V e tiv e r ia  z iz a n o id e s M o st dis tin g u isM n g  fe a ttıre s o n

th e  b a sis  o f w h ic h  m o st g e n e ra  o f th is trib e  a re  r e c o g n iz e d is  th e  p re s e n c e  o f sp ik e le ts  in  p a irs

a n d  p re s e n c e  o f a  g e n ic u la te  a w n  o n  th e  u pp e r

id e n tific a tio n  a t th e  sp e c ie s
, g e n u s a n d trib e  le v e l

4 3 2 P a ly n o lo g y

In  th e  p r e s e n t sh łdy  o f 6 sp e c ie s o f g r a s s e s  o f u ib e  A n dr o p o g o n e a e
, 
a ll th e  p o lle n  a re  c irc u ıa r  in

p o la r  v ie w  a n d sp h e r o id a l to  p ro la te  sp h e ro id a l in  e q u a to ria l v ie w  e x c ep t o n e  sp e c ie s (V e tiv e r iü

z h a n o id e s) th a t h a s  p ro la te  to  s u b p ro la te  p o lle n
, 
in  e q u a to ria l v ie w

, 
h e n c e  th e  q u a lita tiv e

c h a r a c te r s  a r e  n o t m u c h  h e lp fu l, 
w h e n  try in g to  d is tin g u ish  th e  v a rio u s  ta x a  c o n ta in e d  w ith in  th e

fa m ily T h e  s a m e  o b s e rv a tio n s  w e r e  m a d e  b y  P a r v e e n  (2 0 0 6), 
w h o  c o n c lu d e d  th a t G r a m in e a e  is

a  s te n o p a ly n o u s  fa m ily , 
a n d th e  p o lle n  m o ï p h o lo g y  o f v a rio u s  ta x a  a t th e  g e n e ric  o r  e v e n  a t th e

trib e  le v e l is re m a rk a b ly  u n ifo rm H o w e v e r  th e  sp e c ie s  sh o w e d v a ria tio n sin  q u a n tita tiv e

c h a ra c te r s i e p o la r  a n d e q u a to ria l d ia m e te r
, 
P /E  r a tio

, p o re  dia m e te r  a n d e x in e  thic la ie s s

M a x im u m  p o la r dia m e tér  w a s  o b s e rv e d in  H e te ro p o g o n  c o n to rtu s(4 3 75 p n ı) fo llo w e d  b y

V e liv e r ia  z iz a n o ides  (32 ptm ) M a x im u m  e q u a to ria l dia m e te r  (4 0 16 l m  ) w a s re c o rd e d in

H c o n to r tu s
, 

w hile  m in im u m  e q u a to ria 1(2 5 62 ĺım ) dia m e te r  w a s  o b s e r v eđ in  so  H c o n to r lu s

sh o w e d  m a x im m  p o la r  a n d e q u a to ria l dia Jn e te r a n d th e s e  diffe re n c e s in  p o lle n  siz e  a r e  h elp frıl

in  id e n tific a tio n  o f sp e c ie s  a n d  h a v e  s o m e  v a lu e  in  ta x o n o m ic  s tu d ie s  o f g ra s s e s
, 
a s  W o o d e h o u s e

(19 3 5) p o in te d o u t th a t g r a in  s iz e  h a s  s o m e  sig iıific a n c e  in  ta x o n o m y  o f fa m ily  g r a】Jain e a e P /E

r a tio  (1 16) w a s  m a x im u m  in  V e E v e r ia  z iz a n o id e s  fo llo w e d  b y  D ic a n thiu m  a n n u za tu m  (1 12) a iıd

H č o n to r tu s  (1 0 8) a n d  m in im u m  P /E  r a tio  w a s  o b s e r v e d  in  g e n u s S a c c h a n u n  (0 8 9 0 9 0)

M o s tly  th e  p o lle n  a r e  】Jn o n o p o r a te C h a tu r v e d i (19 7 1) h a s  o b s e r v e d  m o n o p o r a te  g rain s  in

S a c c h a r u m

5 4

le m m a
, 

s o  th e s e  c h a ra c te rs  a fe  h e lp fu l in
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4 4 T r ib e  P a n ic e a e

T h is  tńb e  h a s  a b o u t 10 1 g e n e ı a  in  th e  w o rld
, 

[hı  o u gh o u t th e  tro pic s e x te n din g in to  w a m i

te m p e ra te  re g io n s T h e  g e n u s p a n ic u m  is  o n e  o f th e  la fg e st g e n e ra  o f this  tfib e  w ith

a p p ro x im a te ly  4 5o sp e c ie s d is trib u te d w o rld w id e  (w e b ste f
, 
19 88) T h is trib e  is rep re s e n ted  by

15 g e n e r a  a n d 73 sp e c ie s in  In dia

4 4 1 M o r p h o lo gy

In  trib e  P a n ic e a e  a  w id e  m o rp h o lo gic a l d iv e r sity is o b s e rv e d a m o n g th e  d ifï e r e n t g m e ra , 
w hile

d ifre re n t sp e c ie s w ith in  th e  \  n u s s e e m  to  b e  q u ite  s im ila r  a n d d iffic u lt to  id e n tify T h e  di£fe r e n t

\  n e ra  in c lu d e  C e n c h r u s
, 
S e ta ria

, 
D ig ita ria  a n d p a n ic u m In  C e n c ìir u s  bijto n Łs in v o lu c re  is  5 6

n ım  lo n g  a n d th e  in n e r  sp in e s a r e  r e h   o rs e ly  b a rb e d  a n d p u n g e n t a n d  o u te r  sp in e s  a r e  s m a ıle r  a n d

th in  th a n  th e  in n e r  a n d g e n e r a lly  th e r e  a r e  3 sp ik e le ts in  a  b u iT C e n c lir u s  c iE a r is is  d istin g u ish e d

fro m  o th e r Cencìrus sp e c ie s b y  its  g ra y  p u rp le  o r s tra w  c o lo u r e d  p a n ic le  a n d it h a s  in n e r  b ris tle s

in  in v o lu c r e
, 

c ilia te d in  th e  lo w e r  h a lf a n d  a w n  lik e  a n d s c a brid  in  th e  u p p e r  h a lf In  C e iıc llr u s
.

in n e r  b ristle s a r e  fu s e d a t th e  b a s e A c c o rdin g to  C h a u dh a ry e t a t
, (196 8) C c ilia ris is  o n e  o f th e

b e s t r a n g e  g r a s s e s In  S e ta ria  in flo ľ e s c e n c e  is a  c y lin dric a l p a n ic le  a n d diffe re n t S e ta ria  sp e c ıe s

sh o w  a  c lo s e d  m o rp h o lo g ic a l ľ e s e m b la n c e S e ta r ia  g la u c a  a n d  S e la r ia  v ir id is  c a n  b e

d istin  \  ish e d b y  th e  c o lo u r  o f th e ir  b ľ is tle s a s in  S g za u c a
, 
in flo re s c e n c e  lo o k s  y e llo w  b e c a u s e  o f

y e llo w  b ristle s
, 

w hile  S v ir id is  is  id e n tifie d b y  its g re e n  b ristle s U p p e r  g lu m e  is  a s  lo n ga s  th e

sp ik e le t in  S v ir idźs  b u t S g ïa u c a  h a s  u p p e r  g lu m e  m o r e  th a n  h a lf o r  u p to  tw o  tfu rd s  o f th e

Įe n g th  n f sp ik e le t T h e  le n g th  o f a n th e r s  is a ls o  im p o rta n t in  th e  id e n tific a tio n  a n d  difte re n ń a tio n

o f sp e c ie s  a s  a n th e r s a r e  0 3 0 5 】J1m  lo n g  in  S v ir id is  a n d u p to  1 5 m m  ıo n g in  S g la u e a H i

S e ta ria  in te rm e d ia
, p a n ic le  is  lo b e d  in  th e  lo w e r p a r t S e ta r ia  ita lie  th a t is  a  c u ltiv a te d  sp e c ie s  a n d

is  c o n sid e r e d  th e  c u ltiv a te d fo rm  o f S v ir id is  h a s  a n tr o r s e ly  b a rb e d  sp ik e le ts  a n d  is  d is tin g u is h e d

b y  u p p e r  ū o r e t d is ? tic u la tin g  a t m a  加时 ty D s a n g u in a lis  m e  A c c o rdin g  to  C o p e  (19 82) is  a n

a n n u a l g ra s s D s a n g u in a lis  sp ik e le ts  fa ll e n tir e  a tm a ttırity ECliinoclłoa c o lo n a  is  b e s t id e n tifıe d

b y  th e  a b s e n c e  o f lig u le D ifıe r e n t g r a s s e s  s u c h  a s  E  c o b n a
,  
P a s p a tu ın  J? a s p a lo id e s  a n d

PPalidium a r e  g o o d  fo d d e r  g ra s s e s  fo r  c a ttle  (S k e rm a n  &  R iv e r o s
, 
19 9 0)

T h e  g raıs s  sp e c ie s  w ith  s tro n g rhiz o m e s  h o Įd  th e  s id e s  o f c u ts a n d  b a n k s  o f w a te r  trib u ta rie s  a n d

c o n s e q u e n tly  p r o te c t th e n  a g a in st e ro s io n S p e c ie s  lik e  P a n ic u m  a n tid o ta le
, 
C e n c lin łs  c itta r is  is

r e c o m m e n d e d  fo r  fix a tio Jr a n d  r e c la m a tio n  o f s a n d  d u n e s  in  a re a s  o f lo w  ra in fa ll (Y u s a f Z a i a n d
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G a n dh i
, 
19 9 9) p a sp a lu m  p a sp a to id e s  th a t is c o m m o n  a lo n g m a fgin s o f p o n d s a n d d itc h e s

, 
h a s

ra c his  fla tte n e d  o n  th e  b a c k  b u t k e e le d o n  th e  a x ia l sid e Its k e e l is n a rro w ly w in g e d a n d tw o

ro w s  o f sp ik e le ts  a re  sp a r a te d b y  w in g e d k e e l p a sp a tidiu m ßa v id u ı?ı is rar e  in  th e  a re a  a n d o n ly

fo u n d n e a r  C h o a  S a id a n  S h a h  (C h a kw a l) It is distin g u ish e d b y its gibb o u sly g lo b o se  sp ik e le ts

a n d
, 
in Ĥ o r e s c e n c e  h a s  4 9 ra c e m e s p r e s e n t in  a lte r n a te  m a n n e r a n d th e  u pp e r  r a c e m e s a re  m o r e

o r  le s s  a pp r e s s e d to  th e  a x is It is in d ic a te d  th a t flo r a l m o rp h o lo gy o f sp ik e le t p ro v e d u s e fu l in

th e  identification o f th e  ta x a  o f trib e  P a n ic e a e

4 4 2  P a ly n o lo g y

S h a h e e n  e t a l
,  (2 0 0 5) s tu d ie d  d iİte r e n t s p e c ie s  o t g e n u s

, 
ċ e n c iir u s  a n u  L ) e t u r  t c¢ . .  M i

p o lle n  a r e  c ir c u la r  in  p o la r  v ie w  a n d m o s tly  th e  sp e c ie s h a v e  e n d o p o r o u s  p o lle n A m o n g  th e

C e n c lir u s  sp e c ie s
, 

m a x im u m  p o la r d ia m e te r  (4 0 p m ) is  r e c o rd e d in  C  c ilia r is C c itia r is  h a s

m o r e  p o la r  a n d  e q u a to ria l d ia m e te r  th a n  a ll C e n c lır u s  sp e c ie s S h a h e e n  e t a l (20 0 5) o b s e r v e d

m a x im u m  p o la r  a n d e q u a to ria l d ia m e te r  in  C s e tig e r u s  a n d  fo u n d  th a t th is  sp e c ie s  is  e c to p o r a te

b u t in  m y  o b s e r v a tio n s  C c ilia r is  sh o w e d  th e  m a x im u m  p o la r  dia m e te r T h e  p r e s e n t fim lin g s  a r e

difï e r e n t to  F irb a s  (19 3 7) a n d  F a e g ri &  Iv e r s e n  (19 6 4) w h o  s u g g e s te d th a t p o lle n  o f c u ltiv a te d

g r a s s e s a re  m o r e  th a n  3 5 p m In  o u r o b s e r v a tio n s  S ita lic a  w hile  is c o n s id e re d  th e  c u ltiv a te d

fo n n  o f S v ir id is
, 
h a s p o lle n  siz e  fr o m  22 5 3 2 5 rım  th a t is o v e rla pp e d  w ith  siz e  o f p o lle n  in

w ild  g ra s s e s P a n ic u m  m a x im u m  sh o w s  m o r e  v a lu e s th a n  P a n tid o ta le  in  a ll q u  � a rtita tiv e

p a r a m e te r s  a n d  P m a x im u m  is  difre r e n tia te d fr o m  P a n tid o ta le  b y  its la r g e  p o lle n  siz e
, 

s o  th e

p o lle n  s iz e  m a y  h e lp  in  th e  id e n tific a tio n  o f sp e c ie s  w ith  in  th e  s a m e  g e n u s T h e  D ig ita r ia

sp e c ie s  c a n  b e  d istin  \  ish e d  fro m  e a c h  o th e r  b y  c o rr e Įa tin g  th e ir  m o rp h o lo gic a l a s  w e ll a s

p a ly n o lo g ic a l (q u a n tita tiv e ) c h a r a c te r s M a x im u m  p o ıa r  (3 6 5 3 p m ) ta ıd  e q u a to ria l d ia m e te r

(3 2 7 5 m  ) is  fo u n d

4 5  T r ib e  P o e a e

T h e r e  a r e  a b o u t 4 5 g e n e r a  o f th is  tr ib e
, 
fo u n d in  th e  te m p e r a te  r e gio n s  o f b o th  h e m isp h e r e s

T h e r e  a r e  18 g e n e ra  a n d  82 sp e c ie s  in  In d ia T rib e  P o e a e  is  r e p r e s e n te d b y  tw o  g e n e r a
, 
P o a  a n d

L o liu m P o a  h a s  tw o  sp e c ie s
, 
P o a  a n t?tıa  a n d  P o a  in lttw ï za  w h ile  L o litım is  r e p r e s e n te d  b y  o n e

sp e c ie s  L o liıłm p e r s ic u m In  D u rg  B h ila i r e g io n  P o a  a n n u a  is  p r e s e n t

fn n n tl fh a f



Scanned by CamScanner

4 5 1 M o r p h o lo gy

p o a  is  th e  la rg e s t g e n u s  o f gra s s e s w ith s o m e
, 
50 0 575 sp e c ie s th a t o c c u r in  a  w id e  ran g e  o f

h a bita ts , 
th ro u g)1o u t th e  w o rld (G ille sp ie  &  S o re n g , 

2005) T his g e n u s is c h a ra c te riz e d by  ha v in g

s m a ll m u lti flo w e r e d sp ik e le ts
, 
5 n e rv e d a n d u n a w n e d le m m a  th a t a re  k e e le d a n d le a f b lad e s a re

h o o k e d o r  b o a t sh a p e d a t th e  tip p o a  a n n u a  is diffe re n ta ra te d fro m  P o a  in ßr m a  b y  its  ıo n g e r

a n th e r s  fro m  0 5 0 8 m m  lo n g

コ
최

4 5 2 P a ly n o lo gy

P o lle n  a re  c ir c u la r in  p o la r v ie w

irre g u la r in  L o ìiıım  p e ï s ic u m In  p o a  a n n u a  q u a to ria l v ie w  is o b la te  sph e ro id a l M a x ım u m  p o la r

d ia m e te r is  o b s e r v e d in  P a ì?n u a  (27 5 l m  ) w h ile  e q u a to ria l d ia m e te r  (30 l m  ) is  m o r e  in

P a n n u a M e o  (1999) o b s e r v e d th e  p o la r d ia m e te r  in  P a n n u a  (2 4 13 ıım ) a n d  e q u a to ria l

d ia m e te r  w a s  24 88 p m In  th e  p r e s e n t sh ıd ie s p o la r dia m e te r  a n d  e q u a to ria l d ia m e te r  r e c o r d

in  th is  sp e c ie s  is  2 5 7 6 p m  a n d  2 6 1 6 p m  r e sp e c tiv e ly T h e  s tu d ie s s h o w  th a t p o lle n  siz e  r a ııg e s

fr o rn  s m a ll to  m e d itım P o lle n  is  e c to p o r a te  a n d m o n o p o r a te  in  a ll th e  sp e c ie s
, 
a s  fo u n d  in  m o s t

o f th e  g ra s s e s

It is  c o n c lu d e d th a t m o rp h o lo g y  a lo n g w ith  p a ly n o lo g y , p la y  a  v ita l ro le  in  id e n tifıc a tio n  o f

g r a s s e s a n d th e ir  c la s s ific a tio n  a t th e  sp e c ie s
, g e n e ric  a n d trib e  le v e l It is  s u g g e s te d th a t

】n o le c u l?  s y s te m a tic s c a n  a ls o  b e  u s e d a s a n  alternative a p p ro a c h  fo r  id e n tific a tio n  o f

e n d a n g e r e d  g ra s s e s

G ra s s e s  a n d th e ir  v a lu e  h a v e  b e e n  r e c o g n iz e d sin c e  tim e  im m e m o r ia l p re s e n t d a y U s e  o f

g r a s s e s
, 

a s  fo o d r e s o u r c e s  o r  a s  fo d d e r  h a s  le d  to  e x te n s iv e  b r e e din g  p ro g ra m s  a n d  im p r o v e m e n t

in  p a s tu r e  la n d In  In d ia  c o n c e p t o f s c ie n tific  p a stu r e  m a n a g e m e n t h a s  n o t b e e n  p ro p e rly  p la n n e d

d e sp ite  th e  fa c t th a t In d ia  h a s  o n e  o f th e  la rg e s t liv e s to c k  p o p u la tio n s  in  th e  w o rld  w ith  a n

e stim a te d  52 0 m illio n  h e a d s E fro rts in  In dia  fo r  p a sh lr e  m a n a g e m e n t h a v e  b e e n  c o n fin e d  e ith e r

to  in ıp ro v e m e n t o f e x is tin g g ra s sla n d s o r  in tro d u c tio n  o f su ita ble  e x o tic s T h e r e  is  n o  s o tın d

m a n a g e m e ?  p la n  fo r  th e  d e v e lo p m e n t o f p a s h ır e  la n d &  p r o te c tio n  o f e x istin g  p a tç h e s  o f

gra s s la n d
, g r a s s la n d  o f C h h a ttis g a rh  a re  u n iq u e  a n d ric h  in  fa u n a W e  h a v e  n o t e v e n  fu ıly

d o c u n ıe n te d th e  v a lu e  o f th e ir  g ra s s la n d s  in  te rm s  o f th e ir  b io lo g ic a l d iv e rsity
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G ra s sla n d o f c hh a ttisg a rh a re  in  th e  m id su c c e s s io n  sta ge  a re  la rg e ly m a in ta in e d by  a m ııa l o r

b ia n n u a l b u rrin g in  m o st o f th e  p ro te c te d a r e a s
, 

w h e re a s in  u n p ro te c te d  the y a re  n ıa in ta in e d  b y

a n im aı g ra z in g a n d o th e r b io tic  fa c to rs

T h e re  a re  s e v e ra l re p o rts o f th e  flo ristic  div e rs ity &  g ra s sla n d v e g e ta tio n  &  thfe a t a s se s 8 m e n t

f o m  C hh a ttis g a rh A s p e r th c  th ird c o n s e r v a tio n  a s s e s s m e n t &  m a n a g e m e n t pıa n  (19 97) s o ıııe

endemi
, 

ra re  c ritic a lly e n d a n g e re d &  v a lu a ble  p la n t sp e c ie s o f C hh a ttisg a rh w e re  lis te d

A c c o rd in g to  th e m  1 1 p la n ts (g ra s s e s) o f c hh a ttis g a rh  w a s  e n d e m ic  in  w h ic h sp e c ie s  o f P y c r e u s
,

F ib ris tlis
, 
B u lb o stylis a n d C yp e r u s w e re  repoı

p a n d e y  e l a 1 1997 9 8 re p o rte d 12 1 p la n t sp e c ie s re c o rd e d in  w hic h 03 g ra s s e s  r e c o rd e d  a s  r a r e

sp e c ie s

V a rgh e s e  e t A t (1999) r e p o rte d th e  e c o lo g ic a l ric h e s a n d a m p litu d e  o f ra re
, 

th r e a te n e d  a n d

e n d e m ic  tre e s  o f p epp a ra  w ildlife  s a n c tu a ry T h e y h a v e  d o c u m e n te d 15 1 sp e c ie s  b eıo n gin g  to  5 1

fa m ily  w ith 62 e n d e m ic  (4 1 %  o f e n d e m ic ) 6 r a re  a n d 8 th r e a te n e d sp e c ie s

M a n d a t e t A t 2 0 00 re p o rte d r a r e  a n d e n d a n g e r e d flo w e rin g  p la n ts o f B a y  Isla n d w ith  sp e c ie s

re fe re n c e s  to  e n d e m ic  e x tra  In d ia n  ta x a T h e y  c o n c lu d e d th a t 110 p la n t sp e c ie s  a r e  c o n s id e r e d  a 8

ra re  th re a te n e d

A c c o rdin g  to  fo re st m in istry  a n d g ra s s la n d a n d d e s e rt pıa n n in g o f government o f In d ia  re p o rts

(2 0 12 13) th o s e  24 5 g e n e ra  a n d 1
, 
2 56 sp e c ie s o f P o a c e a e  in  w hic h  a b o u t 2 1 g e n e ra  a n d  139

sp e c ie s  a r e  e n d e m ic

C e n tra l In d ia  p la te a u  ra n g e s h a v e  24  sp e c ie s o f p e re n n ia l g r a s s e s
,  
89 sp e c ie s  o f a n m ıa l gra s s e s

a n d 12 9 sp e c ie s  o f d ic o t in c lu d in g  56 le  \  m e  sh o w s r ic h  d iv e r s ity  o f v e g e ta tio n  in  p r o te c te d  a r e a

o f g fa s s  la n d  (m in istry  o f fo re s t 2 0 15)

E x te n siv e  fie ld  s u r v e y  trip s  w e r e  c o n d u c te d  th ro u gh o u t th e  s h ıd y  a r e a  h e n c e  th e  stu d y  is  b a s e d

o n  c ritic a l
, 
m in u te  sy ste m a tic  a n d p a ly n o lo g ic a l a n a ly sis  o f th e  g ra s s e s  a iıd  th e ir  im p o rta n c e

F o r  th is  p u  中 o s e  c o lle c tio n s  o f v e g e ta tio n  w e r e  m a d e  th r o u gh o u t th e  y e a r  fro m  O c to b e r  2 0 14

d e c  20 16
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F ie ld o b s e r v a tio n  s u c h a s  h a b ita t
, 

s e a s o n a l distrib u tio n  pattern c o lo r
, p e n o lo g y  e tc  w a s  n o te d  in

th e  field b o o k D e ta ile d o b s e rv a tio n  a n d p a ly n o ło g ic a l s tu dy w e re  m a d e  u n d e r  b in o c u la r

s te re o m ic ro s c o p e  a n d ligh t m ic ro s c o p e

T h e  s y s te m a tic  p a r t c o n ta in s  a  c o m p re h e n siv e  tr e a tm e n t o f g r a s s e s  c la s s ific a tio n  o f g r a s s e s  w a s

a d o p te d b y  c la y to n  a n d re n v o iz  (19 86) w h e r e  th e  fa m ily  is div id e d in to  th re e  m a in  s u b fa m ilie s
,

fo r  e a c h g ra s s e s  th e  id e n tific a tio n
, 

c o rr e c t n o m e n c la tu re
, 
d e ta ile d m o rp h o lo gic a l d e s c rip tio n

,

v e m a c u la r n a m e s
, 
a n d th e ir  s ig n ific a n c e  a n d u s e s  w e r e  a ls o  id e n tifie d

T h e  stu dy  r e v e a le d th a t th e  n a tu r e  o c c u rr e n c e  o f to ta l p la n t sp e c ie s fo u n d In  w h ic h  tr e e s
, 
slrm b s

,

g ra s s e s
, 
h e rb s  w e r e  r e c o rd e d b e lo n g in g  to  th e  fa m ilie s

E c o lo gic a l s ta te s  o f g ra s s la n d o f D u rg B h ila i r e gio n  is b a s e d o n  ra n d o m  s a m p lin g  m e th o d S h ıd y

a re a  is  div id e d in to  thr e e  b lo c k s  c o v e rin g  b o th  u rb a n  a n d v illa g e s
'

g r a s sla n d v e g e ta tio n T h e

s tu dy  b a s e d o n  v a rio u s  E c o lo g ic a l p a r a m e te r s  e g A b s o lu te  fre q u e n c y , 
r e la tiv e  fr e q u e n c y ,

a b s o lu te  d e n s ity , 
r e la tiv e  d e n sity  a n d  im p o r ta n t v a lu e  in d e x  o f th e  a r e a T h e  g ra s s e s  n a n a e ly

C y n o d o n  d a c tyıo n E r a g r o s tis c itia s is E r g r o s tis g a n g e n tic a
, 
E c hin o c h į o a  c o [o a

, 
C yp e r u s  ir ia

sh o w s  m a x im u m  c o m b in e  fequency th a n  c a r e x p a sp a ttu m S a c e ìia r u m  m ıłu a  w h ic h  w a s

s h o w in g  le a s t fr e q u e n c ie s In  h e rb o u s  g ro u p Partìenium fı)s te r io p }io r u s C a s s ia  to r a
,

Å c hy r a n th tłs  a sp e r a
, 
A g e r a tu m

, 
C o n iz o id e s E u p h o r b ia  hir ta  s h o w s  m a x u m  &  e q ĽLe n c y  r a te s

sh o w s  m a x im u m  Ĥ e q u e n c y

In  s m a ll tr e e s/tr e e
, 

sh r u b s  g ro u p sh o w s  high e st v a lu e  o f fequency e g A c a c ia  n ito tic a
,  
Z iz ıp ìiu s

m a u Ť tE a n a
,  
M a n g w r a  in d ic a  im p o r ta n t v a lu e  in d e x  h a v e  n o  sig n ific a n t v a lu e  w a s  o b s e r v e d

O ìoly  C y n o d o n  d a c ty o į o n
, 
C o n v a ıv u ıu s  p įu r ic a u Įį s

, 
A c hy r a n th u s a sp e r a E r a p r o s tis  g a n g e tic a

,

C jx le r zŁs iM  h a d  im p o r ta n t v a lu e

S ta tic a lly  finding o f s h o w s  th a t th e  n ıo st o f th e  p la iıt sp e c ie s  d is tr ib u tio n  d e p e n d s  o n  c lim a te  a n d

to p o g ra p h ie  c o n d itio n s S o m e  o f th e m  w e re  m ig r a te  fr o m  a dja c e n t fo re s t a r e a  a n d s c r a b  ju n g le s

o v e r  th e  p e rio d  o f tim e  s im iĮa r  fin d in g  o b ta in e d  b y  D e o  e t a l In  r e g e n e r a tio n  fo r e s t c o a lm in e

a re a  o ris s a

O n e  o b s e r v a tio n  a n d  E c o to g ic a l sta tu s  o f g ra s s la n d s  sh o w s  ric h  b io div e r s ity  in  a ll s a m p lin g  p ıo ts

b e c a u s e  th e  fa v o r a b le  c o n d itio n  fo r  th e  g ro w th  a n d  d e v e lo p m e n t o f n a tiv e  p la n t s p e c ie s  m a k e

5 9



Scanned by CamScanner

sta ble  gra s sla n d c o m m u n ity in  ru ra ı a re a s b u t u rb a n  blo c k s g ra s s la n d a r e  ra pidıy c o r w e rte d  in to

o p e n  b a tT e iı, ste rile  la n d in  w h ic h m a n y u n fe rtile  e x o tic  w e e d sp e c ie s sp re a din g a n d re p ro d u c e d

qìJLckly £o r e g p a r the n itłm  I \  te r o p  ho n ts S o le n tım  n ig n tm , 
C a lo tr o p ls  g ig a n te a ttłm , 

D a tu r a

m e te i
, 

V e r n o n ia  e in e a r e a A rg im o n e  m a x ie a n a
, 

S o ıa n u m  x a n tho c a rp u m  a re  n a u x \o u s
, 

n o n

p a la tab le  a n d d e a s e a s e  c a u s in g

S o  m a n y dis e a s e s  a r e  su p p o rtin g th e  g ro w th o f o th e r n a tiv e  v e g e ta tio n  (P a ti
, 
A g ra w a l) g ra s se s

lik e  C yp e r u s  r o tu n du s
, 
C yp e r u s  a ıo p e c u r o d e s

, 
T įe te r o p o g o n  c o n to r t1Äm , 

S e ta r ia  v ir id is , 
S e ta ria

ita lic a
,  
S a c e n ]ia r u m  ı?ıu N a

, 
V e E v a n a  z iz a n io id e s C y m p o p g o rt c o n to r tu s  a r e  n ıo st e v o lv e d sp p

T h e y  a r e  c a p a b le  o f s u pp o r tin g o r  c o n v e rtin g in to  in c r e d ib ly  h u g e  a m o u n t o f b io m a s s T h e y  a ls o

s u p p o r t a  ric h a n d div e r s v a rie ty  o f fa u n a T h e y  a r e  e ffic ie n t in  ab s o rb in g  r a in  w a te r  a n d pıa y

v ita l ro le  in  w a te r  re te n tio n  a n d h y d ro lo g y  o f a n  a re a

F o llo w in g  fin din g s w e re  fo u n d in  g r a s s c a te g o fy  th e r e  a r e  s ix ty to ta l n u m b e rs  o f c yp e re a c e  a n d

p o a c e a e  w e re  re c o rd e d in  w hic h  N T  2 2
, 
L C  10

, 
E N  9

, 
C E  0 3

, 
W  15

, 
re c o rd e d  in  n ıra l a r e a

w h e r e  a s  in  u rb a n  a re a  N T  2 3
, 
L C 7

, 
E N  15

, 
C E  4

, 
V U  10 re c o rd e d T his  th r e a t a s s e s s m a e n t sh o w s

th a t th e re  is ric h  b io div e rs ity  fo u n d in  g r a s s  v e g e ta tio n  p e rh a p s th e  gro w th  a n d d e v e ıo p m e n t o f

u rb a n  a re a  m ight b a la n c e  fo rm R e s u lts sh o w s th a t c ritic a lly  e n d a n g e re d sp e c ie s  sh o w s  3 4  b o th

m ra l a n d u rb a n  a r e a  s im iıa r fın din g a ls o  fo u n d in  n e a rly  th r e a tn e n e d ra tio  (2 2 23) o n ly

e n d a n g e fd sp e c ie s sh o w s  v a ria tio n  w h ic h  is 9 in  r u ra l a r e a  a n d 15 in  u rb a n  a r e a  th e s e  sh o w s  th e

s u sta in a ble  u s e  o f gra s s la n d
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C O N C L U S IO N

O u r fin din g sho w s that rich bio div e rsity o f the  g ra ssla n d v e g e tatio n B u t in  u rban  a re a s the  v ırg m

gra s sla n d a re  diffic u lt to  lo c a te  a s a  r e s u lt o f h u m a n  in te rfe re n c e

T h e re  is  a  n e e d fo r c o n s e r va tio n  a n d b a la n c e d e x p lo ita tio n  o f th e  In dig m o lıs  N a tu r a l p la n t

w e a lth H e n c e  th e y  pıa c e  s ign ific a n t ro le  in  e c o sy s te m  h a v in g p o te n tia l s o u r c e s  o f E c o n o m ic

u n p o r ta n t o f fo rm e r

T h e  g r a s sla n d o f C hh a ttis g a rh sh o w s v a ria tio n  d u e  to  v a rio u s  fa c to rs lik e  cıim a te
, 
s o il,  ra in  a n d

g e o g ra p hic a l lo c a tio n

T h e s e  fa c to r s e n c o u r a g e  th e  v a ria tio n  o f g r a s sla n d E c o s y s te m  h a v in g  its o w n  fe a tu re s  b u t s o m e

c o m m o n  fe a tu re s a re  o b s e iv e d d u rin g stu d y  a re  a s fo llo w s

G r a s s e s  a r e  th e  m o st im p o r ta n t c o m p o n e n ts  tr e e
, 

sh r u b s
, 
h e rb s

, 
c ıim b e rs  a n d a re  a iıo th e r

im p o rta n t p a r t o f a n y  g ra s s la n d  e c o s y ste m

B ird s a n d  in s e c ts a r e  th e  m o st c o m m o n  c o m p o n e n ts  o f In d ia n  g ra s sla n d

H e rbiv o re  &  In s e c tiv o r e s fo rm  a  m a j o r  a n d im p o r ta n t p a r t o f In dia n  g ra s sla n d E c o s y s te m

G r a s sla n d s  a re  a ffe c te d b y  th e ir a djo in in g fo r e st
, 
d e s e r t o r o th e r la n d u tiliz a tio n

T h e  n a tiv e  a n d n a h ira lly  g ra s s  sp e c ie s m a in ta in  a  c o n tin u u ln  o f th e  m e c h a n is m  o f e c o s y ste m  a s

c o m p a re d  to  in tro d u c e d  o n c e

Im p o r ta n c e  o f g r a s sla n d  in  p r e s e n t s ta g e

C h h a ttisg a rh is tm o w n  a s  ric e  b o w l o f th e  n a tio n  m e a n  th e  sta te  is m a in ly  d ep e n d e d o n

a g ric u ltu r e  a n d a n im a l h u sb a n d ry  fo r  th e ir s u ste n a n c e S o  th e  g ra s s la n d v e g e ta tio n  s ig n ific a n t

r o le  fo r  th e  g ro w th  a n d d e v e lo p m e n t o f s o c io e c o n o m ic a lly  sta tu s  g ra s s e s  h a v e  fo llo w in g sp e c ific
c h a r a c te ris tic s

1 G r a s s e s  h a v e  w in d e r  r a n g e  o f a d o p ta bility  th a n  th e  sp e c ie s o f a n y  o th e r  faıııiıy  b e in ġ
fo tın d  in  h u m id  tro p ic s

, 
te m p e r a te

, 
a rid  a r e a s  a n d a ls o  fo u n d  in  a lp in e  p e a k s

2 R e p r o d u c tio n  o f fr e sh  sh o o ts  b y  filte rin g  p r o v id e s  a  m e a n s  o f r e c o v e ry  fr o m  g r a z in g  o r

c u ttin g

3 M a n y  g ra s s e s  m a in ta in  c o n tin u o u s  v e g e ta tio n  g ro w th  in te m ıp te d  o n ly  b y  d r o u gh t o r  c o ıd

4 M a n y  g r a s s e s  sp r e a d  b y  rhiz o m e s  o f sto lo n s w h icıt r e a d ily  fo m ı adventitio r o o ts  a iıd

g iv e  r a p id  g ro u n d c o v e ra g e

) T h e  r o o t s y s te m  b in d s  th e  s o il p a rtic le s to g e th e r  a  s o d a n d  b rin g s  to  th e  s u rfa c e  la y e r

n u trie n ts  w hic h  łıa v e  b e e n  le a c h e d  in  to  th e  s u b s o iı b y  h e a v y  r a in
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6 N e w  tis su e s p ro du c e d du rin g g ro w th
, 
a ū se  c hie fly a t th e  b a s e  o f th e  le a v e s  b e c a m e  th e y

a r e  le a st d a m a ge  by c u ttin g o r gra z in g

7 G ra s s e s y ie ld m o re  sta rc h  e q u iv a le n t a n d p ro te in  p e r a c re  th a n  o th e r c ro p s

8 G r a s s e s c o n ta in s th e  high v a lu e  o f crnde p ro te in s (c p), 
a c tiv e  n itro g e n a s e  sy ste ]Jn  w hic b

fix e s app ro x 13 K g N / h a

In  a dditio n  to  a b o v e  w hiıe  s e le c tin g th e  sp e c ie s fo r p a sh ıre , 
th e  q u a lity d e sire d  a re

pro du c tiv ity , p a la tab ility , 
high n u tritiv e  v a lu e  a n d a dap ta bility  o f th e  gra s s sp e c ie s w ith

ıo c a l s o il a n d c lim a tic  c o n ditio n

N o w  w e  c a n  s a y  th a t gr a s sla n d s a re  th e  c o m m o n  la n d s  o f th e  c o m m u n ity  a n d  a r e  th e

re sp o n sib ility o f n o n e T h e y  a re  th e  m o st p ro du c tiv e  e c o sy ste m  in  th e  s u b c o n tin e n ts  b u t th e y

b eıo n g  to  a ll ta rd m o st n e g le c te d a r e a  o f th e  e a r th

A s  w e  ıa lo w  m o st o f th e  c e re a ls  o rig in a te d fro m  w ild g ra s s e s F o r th e  p ro te c tio n
, 
c o n s e r v a tio n  o t

th e  n e gle c te d la n d A  g ra s s la n d s a ľ e  p o lic y  sh o u ld b e  m a k e  a  giv e  s e rio u s  a tte n tio n  fo r  th e ir

g r a s sla n d

T h e  g ra s slĉ a rd o f C G is c le a rly  div id e d in to  tw o  s e g m e n t R u rta l gra s sla n d a n d u rb a n  g ra s sla n d

P r e s e n tly  b o th  o f gra s sla n d sh o w in g s e r a i s ta g e  d u e  to  h e a v y  b io tic  in flu e n c e s M o st o f th e  g ra s s

sp e c ie s w o u ld n o t c o m p le te  th e ir life  c y c le T w o  m a in  g ro u p s o f g ra s s e s a re  C yp e ra c e a e  a n d

P o a c e a e  p la y s v e ry im p o r ta n t ro le  in  b o th  typ e  o f g ra s sla n d s  h a v e  C yp e ra c e a e  sh o w in g  le a s t o f

th e ir  a pp e a r a n c e  a s c o m p a re d  to  fa m ily  P o a c e a e  th e  C yp e r u s g ra s s e s a re  e n d a n g e r e d w h e re  a s  C

d ifo r m is
, 
C r o tu n d u s  sh o w s high  fr e q u e n c y  r a te  in  b o th  ru raı a n d u rb a n  g ra s slta rd

, 
in  P o a c e a e

V e tiv e r ia  z iz a n o id e s
, 
S a c c h a r u m  n ī u n ja , 

H e te r o p o g o n  c o n to r ttłs  Į s e iį e m a  ıa x u m
, 
Is e h a e m u m

s p ,  
E r io o c a u to n  c o m p r e s s złm  a re  b e n e fic ia l fo r  s o il e ro s io n  s o il b in d in g a n d  p ro te c tio n  fo r  o th e r

n a tu r a l w e e d o f e x istin g  g r a s sla n d P re s e n c e s o f th e s e  sp e c ie s  h a v e  im p o r ta n c e  g e n e tic  r e s o u r c e s

o f o u r  fo r e st w e a lth O n  th e  b e h a lf o f th e  s tu dy  th e  14 7 to ta l g ra s s  sp Fo u n d  in  th e  r e g io n In

w h ic h  3 4  sp e c ie s  a s  c ritic a lly  e n d a n g e r e d
, 
9 15 a s e n d a n g e r e d

, 
10 15 w in e r a ble

, 
22 2 3 n o t

th r e a te d  b u t a t lo w e r  ń sk

E a c h  In dia n  gra s sla n d is  u n iq u e  a n d  sp e c ific  a c c o rdin g  to  th e ir  c lim a te
, 
to p o g r a p h y  a n d n a in ïr e  o f

ıiv e  sto c k  a n d  h w a n  p o p u la tio n T h u s  g ra s sla n d  e c o s y s te m s  h a v e  th e ir  sp e c ific  p la n t sp e c ie s

a n d  a n im a JLs S o m e  o f th e m  a r e  e n d e ın ic  a n d  th e ir  ro le  in  th e  e c o sy s te m  is  o f v ita l im p o r ta n c e

6 2
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G ra s sla n ds  o f C G a】re  a s  fra gile  a s  th e  g ra s s la n d th e m s e lv e s A n y c h a n g e  o r m o dific a tio n

e sp e c ially b y h u n a n  a c tiv itie s h a s  a d v e rs e  re v e rsible  e fte c t o n  the  g ra s s la n ds W hiıe  th e  n a lu raı

in h ab ita n ts  o f th e  gra s sla n d e v id e n tly g e t a ffe c te d by a n y d a m a g e  to  th e re H u m a n  a lso  su ffe r

m ajo r  lo s s e s  s o m e  o f w h ic h a r e  im m e d ia te  a n d s o m e  o f w h ic h a re  n o t in u ìin e n t T h e  fo llo w ın g

su g g e s tio n  fo r  m a in ta in  a n d c o n s tr u c tio n s  o f g ra s s la n d s a re  a s fo llo w s

T o  fo rm  c o n u n u n itie s  fo r re g e n e ra tio n  a n d re sto ra tio n  o f d e g ra d in g g ra s sla n d s P ro v id e  a  ran g e

o f in c e n tiv e  to  fo rm e r a n d p a rt o r a  liste s to  c o n tin u e  tr a ditio n a l p ra c tic e s th a t a f e  b e n e fic ia ı fo r

w ild liŘ  a n d h e lp  in  su s ta in a b le  a re  o f g ra s sla n d s

p la n ta tio n  o f p ro s o p is lu liflo ra
, 
E u c a lyp tu s gla b r a  in  a ll g ra s sla n d s  h a b ita t m u s t b e  c o m p le te ly

b a n n e d a s  this  e x o tic  sp r e a d v e ry  r a p idly  a b d c o v e rs th e  g ra s sla n d s T h e re  sh o u ld b e  sīric t la w s

to  s to p  e n c r o a c h m e n t o f g o r c h e r la n d

C u rT e n tly
" T h e  c a ttle  T re sp a s s e s s  A c t

" fo rm u la te d in  187 1 is  th e  p re s e n t a c t a pp lic a b a le  to

r e g u la r  g ra z in g  in  p u blic  a n d fo r e s t la n d T h e  e x is tin g  a c t is  o u td a te d  a n d  in a d e q u a te T h e re  is  a n

u r g e n t n e e d fo r  a  N a tio n a l g ra z in g  p o lic y  to  e u c u r e  th e  s u s ta in a b le  u s e  o f g ra s s la n d s  a n d

b io d iv e r s ity  c o n s e r v a tio n
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.  
R E F E R E N C E S

*  A b id
, 
R

, 
S Sh a rm e e n  a n d A p e rv e e n 2007 Sto m a tał typ e s o f m o n o c o ts w ithin  F lo r a  o t

K a ra c h i
, 
P ak ista n P a k J B o t

, 
39 (1) : 15 2 1

 A Ĥ a b,
 R
 an d  A. e i ve e l r. 006,  pa l yno l og ica l  stud y of  so m e  c u l tiva t ed  tre e s  f rom �

K a ra c h i P ak J B o t 3 8 (1) : 15 2 8

 A f za l ,
 s
.

 M
. u n a s  an d  K. u s s a i n. 999. h y s ica l  an d  ch e m i ca l  ch a r ac t er iza t ion  of  the�

a gfic u ltu raı la n d s o f th e  S o o n  S a k e s a r  v a lle y , 
s a lt R a n g e

, 
P a kista n A u s J

 A h m a d ,
 A
. 964. e g e t at ion  of  the  Sa l t Ra n g e . a k . . o r es t. 5  (1) : 36 - 4.

*  A h m a d
, 
F

, 
M A K h a n

, 
M A h m a d

, 
M Z a f a r

, 
A N a z if  a n d  S K M a r w a t 2 0 0 9

T a x o n o m ic  s tu d ie s o f g ra s s e s a n d  th e ir in dig e n o u s u s e s in  th e  S a lt R a n g e  o f P a kis ta n

A fn c J B io te c h 8 (2) : 2 3 1 2 4 9

*  A h m a d
, 
H a n d M W a s e e m 2 0 04 C o n s e rv a tio n  sta tu s o f s o m e  m e dic in a l p la n ts  o f S a lt

R a n g e Z o n a s  A rd is : 2 2 3 1

*  A h m a d
, 

K
, 

M H u s s a in
,

K h a n 2 0 07 In d ig in o u s v e g e t

(3) : 6 7 9 6 90

A h m a d
, 
K

, 
Z I K h a n

, 
M A sh r a f

, 
M H u s s a in

, 
M Ib r a h im  a n d E E V a le e m 2 0 0 8

S ta tu s  o f p la n t d iv e rs ity  a t K u fri (S o o n  V a lle y) P u n ja b , 
P a kis ta n  a n d p r e v a ilin g  th r e a ts

w ithin P a k J B o t
, 
4 0 (3) : 9 9 3 9 9 7

A h m a d
, 
M

, 
M A K h a n

, 
A H u s s a in

, 
M Z a fa r a n d S S u lta n a 20 0 8 C h e m o ta x o n o m ic

s ta n d a rdiz a tio n  o f h e rb a l d r u g s : M ilk thistle  a n d G İo b e  th istle A s ia n  Jornal o f

C h e m istry 2 0 (6 0) : 14 4 3 14 53

*  A ik e n
, 
S G

, 
S J D a rb y sh ir e  a n d L P L e lk o v itc h 19 85 R e stric te d  ta x o n o m ic  v a lu e  o f

le a f s e c tio n s in  C a n a d ia n  n a r ro w  le a v e d F e stu c a ( P o a c e e  ) C a n a d J B o t 6 3 : 9 9 5 10 0 7

*  A ik e n
, 
S G a n d L P L e fk o v itv c h 19 84 T h e  ta x o n o m ic  v a lu e  o f u sin g  e p id e m i a l

c h a r a c te ristic s  in  th e  C a n a d ia n  r o u gh  F e s c u e  c o m p le x  (F e stu c a  a lta ic a
, 
F c a m p e s tris

, 
F

h a llii
, 
F s c a b r e lla C a n a d J B o t 6 2 : 18 64 1 87 0

 A k r a J ta,
 N
. .

 M
. h a h b a z  a n d  M. s hr a f . 0 0 8 . u t rien t  a c q u i si tion  i n d iffer e n t ial ly�

a d a p te d  p o p u la tio n  o f C y n o d o n  d a c ty lo n (L ) P e r s A n d  C e n c h r u s c ilia ris L u n d e r  d ro u gh t

str e s s P a k J B o t
, 
4 0 (4) : 14 3 3 14 4 0

 A l isc i on i ,
 S

. . 0 0 0. n a t om i a e c o l og i ca . e . l gu n a s  e s pe c i es  d e l  g e n e r o�

p a sp a lu m (P o a c e a e P a n ic o id e a e
, 
P a n ic e a e  ) D a r w in ia n ia  3 8 (3 4) : 18 7 2 0 7

*  A lv a r e z
, 
J M

, 
J F R o c h a  a n d  S R M a c h a d o 2 0 0 8 B u llifo rm  c e lls  in  L o u d e tio p s is

c h ry s o th r ix  (N e e s) C o n e rt a n d  T rista c h y a  le io s ta c h y aN e e s  (P o a c e a e ), 
S tn ıc tu r e  in

r e la tio n  to  fu n c tio n B r a z il A rc h B io l &  T e c h n 5 1 (1) : 1 13 1 19

A Jn a r a s in g b e V a n d  L W a ts o n 19 8 8 C o m o a r a tiv e  u ltr a  s tr u c h 1 ï " n f  m ip r n h nA m a r a s in gh e
, 
V a n d  L W a ts o n 19 8 8 C o m p a ra tiv e  u ltr a  s tr u c tu r e  o f 】n ic r o h a ir s  in

g r a s s e s B o t J L in n S o e 9 8 : 3 0 3 3 19

A m id e i
, 
T P 19 3 2 T h e  a n a to m y  o f th e  le a f o f P a n ic \ım  p a lm ifo ıiu m B u ll T o rr e y B o t

C I
,  
59 4 9 1 4 9 9

6 8

M A sl? a Ę M L u q m a n
, 

M Y A sh r a f
, 

a n d  Z I

a tio n  o f S o o n  v a lle y  a t th e  risk  o f e x tin c tio n P a k J B o t 39



Scanned by CamScanner

*  A ra r w a l S C a iıd P a ti R N
, 
20 10

, 
F o İk medicin F o lhk H e a le r a n d M ed ic in a l P la n t o f

C hh a ttisg a rh
, 
S w a ro o p B o o k P u b lic a tio n  P V T L td

*  A rria g ą  M O a n d S W L Ja c o bs 2006 A n  a n a to m o e c o lo gic a l e x p e rim e n t in

A u str o sū p a  a ris tiglu m is
, 
a  lo w  la n d s tip o id sp e c ie s T e lo p e a  1 1( 2 ) : lÓI 70

 A r s ha d ,
 M
.

 M
. . s hr af ,

 M
. l un a d  an d  F. a m a n . 007 . o r ph o - e n e t ic va r iabi lity�

p o te n tia l o f C e n c hr u s c ilia ris  L
, 
F ro m  C h o lis ta n  d e s e rt

, 
P a la s ta n P a k J

 B a r thlot t,
 W
.

 C
. e i nh u i s,

 D
. u t ler ,

 F
. i tsc h ,

 I
. e u s el  &  H . i lhel mi . 998.

Classification a n d te n n in o lo g y  o f e p ic u tic u la 】 w a x e s J L ilm S o c L o D d B O t 1 26 23 7

2 60

B a s a pp a
, 

G p
, 

M M u n iy a m m a  a n d  c c C hin n a pp a 19 86 A n  in v e s tig a tio n  o f

c h r o m o s o m e  n u m b e rs in  th e  G e n u s  B ra c h ia ria  (p o a c e a e  P a n ic o id e a e ) in  re la tio n  t0

m o rp h o lo gy  a n d  ta x o n o m y C a n d J B o t 6 5 : 2 2 9 7 2 309

B e e tle
, 
A A 19 55 T h e  fo u r  s u b fa m ilie s  o f th e  G r a m in e a e B u ll T o rT e y  B o t

B e n th a m
, 
G 18 8 1 N o te s o n  G r a m in e a e J L in n S o c B o t

, 
19 : 14 134

B e w s
, 
J G 192 9 T h e  W o rld g ra s s e s : T h e ir  d ifre r e n tia tio n

, 
distrib u tio n

, 
e c o n o m ic s a n d

e c o lo g y L o n g m a n s
, 
G r e e n  &  C o L td

,  
L o n d o n

B ibi
, 
F

, 
M A K h a n

, 
M A h m a d a n d M Z a fa r 2 007 L e a f e p id e rm a l a n a to m y  o f s o m e

g ra s s e s P a k J S c i 5 9 (1 2) : 4 7 5 1

 B o t .
 3
9  (5) : 1 48 1 - 48 8.

*  B r o w n
, 

W V a n d W H P E m e ry 1957 A p o m ix e s in  th e  G ra m in e a e T rib e

A n dr o p o g o n e a e
, 
T h e m e d a  tria n d ra a n d B o thń o c hlo a  is c h a e iľ ıu m B o t G a z

, 
118

*  C a i
, 
L B

, 
a n d S J W a n g 1994 S tu d e s o n  th e  e v o lu tio n a ry  tr e n d s  a n d m e c h a n ism  o f

th e  c o n s titu e n t c e lls o f th e  le a f e p id e rm is in  P o a c e a e A c ta  B io lo g ia  P la te a u  S in ic a  12 13

2 7

*  C h a n ıp io n
, 
H G 19 36 A  p re lim in a ry  s u r v e y  o f

In d F o r R e c N e w  s e r  (silv ), 
1

*  C h a h ır v e d i
, 
M 197 1 P o lle n  g ra in s  o f S a c c h a r u ï n  ro b u sh ım G ra n a

, 
11 : 87 9 0

 C h a u d ha r y,  I
. .

 M
. . h e i kh. 96 8 . a l op h y t ic flor a of  saıine  an d  wa t er  log ge d  ar e a s  of �

W e s t P a k is ta n  p la in s P a k J F o r e s t 2 0 (4) : 4 0 5 4 14

*  C h a u d h ry , 
A A

, 
I B A gh a

, 
A H u s s a in

, 
R A h m a d a n d  M H a m e e d 199 5 B io div e rs ity

in  a  typ ic a l s u b m o u n ta in o u s  p r o te c te d a r e a C h u m b i S u r a la  w ild Įife  s a n c tu ? y ,  
p u n ja b ,

P a k is ta n In t J A g r ic B io l p p 6 3 7 9

 C ıar ķ J. 96 0. r ep m a t ion  of  lea f  ep i de r m i s for  top o g r ap h ie stud y . t ai n Te c h n o l  : 35 - 9 .

*  C ıa y to n
, 
W D 19 8 1 E v o lu tio n  a n d distrib u tio n  o f gr a s s e s A m M i s s o  B o t G a rd 6 8

14

*  C ıifïo rd
, 
H T a n d L W a tso n 1977 Id e n tify in g g ra s s e s  d a ta  m e th o d s  a n d iı1tıs tr a tio n s

S t L u ic a
, Q u e e n sla n d  A u stra lia U n iv  Q u e e n s la n d P r e s s

*  C lu b
, 
82  : 196 19 7

6 9

th e  fo re st typ e s o f In dia  a n d B u rm a
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 C o p e ,
 T
. . 98 2. o a c e a e ,

 N
o . 43 . n E . a s ir an d  S. . l i lEd s . , F

l or a of N a t ion a l�

h e rba ń u m
, 
P akis ta n  A g ric u ltu ra l R e s e a rc h C o u n c iı

, 
P a kista n

 D a d s e n a  et . ı 201 4-  Stud y of  pr od uc t ivi ty on  gr az e d  gr as s lan d  of  Bi las pu r  Di stnc t�

(C G ) In dia B io life  (2) 60 5 609

 D a łūg ren ,  R
. . . n d  Cl iffor d,

 H
. . 98 2. h e  mo n o c o t yled on s  : A Co m p a r a t ive  st ud y.

A c a d e m ic  p r e s s L o n d o n

 D a v i la,
 p
.

 a
n d  L. . l ar k. 99o . c a n n i ng  el ec t ro n  mi cr os c o p y  su r ve y  of  lea f  ep i de m ı is�

o f S o rgh a str u m (p o a c e a e ) A n d ro p o g o n e a e A m e ric J B o t 77 4 99 5 1 1

 D e l ga d o ,
 M

. . . 0 07. u l m a n a t om y  o f  B o u t el ou a a n d  r e l at ive s  ( Gr a m i ne a e �

C hlo rid o id e a e  : B o u te lo u in a e A c ta  B o ta n ic a  M e x ic a n a  7 8 : 39 59

*  D ile e p p  a n d G e e th a  N a ir  (2 0 15) T a x o n o m ic  &  e th e n o b o ta n ic a l stu die s o f g ra s s e s  u s e d

b y  trib a l o f w a y a n a d D istľ ic t
, 
K e r a la

, 
Jo im i a l o f G lo b a l B io s c ie n c e  : 4 , p p  2 2 12 2 3 3 5

 D i tsc h ,
 F
.

 H
. a t ha  a n d  W. a r thl ot t. 99 5 . i cr or no r ph o l og y  of  ep i cu ū c u l ar  wa x e s  in�

F a b a le s  S L a n d its  sy ste m a tic  sig n ific a n c e B e itr B io l P fla m 68 : 2 97 3 10

 D u b e ,
 M
. n d  p. o r iss e t . 98 7. o r ph o l og i ca l  an d  lea f  an a t on ıica l  va r iat ion s  in Fe s t uc a �

n ıb ra  (P o a c e a e) s e n su la to  fr o m  Eastern Q u e b e c C a n J B o t 6 5 : 10 6 5 107 7

*  E llis
,  
R p 19 86 A  r e v ie w  o f c o m p a r a tiv e  le a f b la d e  a n a to m y  in  th e  S y s te m a tic s  o f

P o a c e a e T h e  p a s t tw e n ty  ū v e  y e a rs In  S o d e rs to rm  T R
, 

e t a l
, (e d s) G r a s s  sy ste m a tic s

a n d  e v o lu tio n S】n ith s o n ia n  In s titu te
, 
W a shin g to n

, 
D  C

, p p  : 3 10

 E m e f y,  1
95 8 .  c y t ot ax o n o m i c s t ud y  o f  Se t ar ia m a c r o s tac h y a ( Gr a J ni ne a e  )  a n d  i ts�

re la tiv e s  in  th e  S o u th  w e s t e r n  U n ite d S ta te s a n d M a x ic o B u ll T o rr e y  B o t C lu b
,  
84  9 5

10 5

*  E s a u
, 
K 1977 A n a to m y  o f s e e d p la n ts 2 n d e d W ile y , 

N e w  Y o rk

 F a b b r i,
 L
. .

 G
. . u a  a n d  N. o r t oıon i . 0 0 6. i ffer e n t  p atterns o f  ae r en c h yına �

fo rm a tio n  in  tw o  h y g r o p h y tic  sp e c ie s  o f P a sp a lu m  (P o a c e a e ) a s  r e sp o n s e  to  flo o d in g

F lo r a  2 0 0 (4)

 F a e g r i, K . n d  J . ve r se n . 96 4.

p u b lic a tio n s
, 
C o p e n h a g e n 11 : 2 9 5

 F a h n ,
 A
.  96 5 . l an t  an a t om y ,  3

r de d . x f or d P e r g a m o n  Pr es s .  1 5-  1 9.

 F a n ıqi , S . . 96 9 . u l m an d  lea f  an a t om y  of  the  Bo t hńo c h l oa  int er me d i ac o m p l ex . a k .

 F i she r ,
 B
. . 93 9.  co n t ribu t ion  to the  lea f  an a t om y  of  Na t al  gr a s s e s . e r ies l . h l or is�

S w A n d  E u s ta c h y s D e s v A n n a ls  o f th e  n a ta l n ıu s e u m 9 : 2 4 5 2 67

 F o l or u n s o ,
 A
. . n d  0. . y e t un j i. 0 0 7 . o m p a r a t ive  f ol iar  e p i de r nıal  s t ud i es  i n�

C y m b o p o g o n  c itr a h ıs  (S ta p f) a n d  C y m b o p o g o n  g ig a n te u s (H o c h s t) C hio v In  N ig e ń a N o t

B o t H o r t A g ro b o t 3 5 (2 ) 7 13

 G i llan i ,
 S
. .

 M
. . h a n ,

 Z
. . h inw a r i,

 F
. u s s a i n an d  Z. m o u f . 0 0 3 . a x o n o m i c�

r e la tio n sh ip  o f G e n u s  D ig ita ria in  P a k is ta n P a k J B o t 3 5 (3) : 2 6 1 2 7 8

7 0

T e x t b o o k  o f p o lle n  a n a ly sis B la c k w e ll s c ie n tific
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 G i lıan i ,
 s
. .

 M
. . h a n ,

 Z
. . hinw a r i an d  A. a s im. 003 .  ne w  s ub  spe c i es  o f �

D igitań a  s a n g u in a lisfro m  P a kis ta n P a k J B o t
, 
35 ( 3 ) : 279 2 82

*  G illa n i
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