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INFLUENCE OF HEIGHT AND FREQUENCY OF CUTTING UPON

THE GROWTH OF SMOOTH BROME GRASS,

ORCHARD GRASS AND KENTUCKY BLUEGRASS.

I n  r e c e n t  y e a rs  t h e r e  h a s  b e e n  a n  in c r e a s e d  i n t e r e s t  i n  g r a s s  c u l 

t u r e  and in  th e  management o f  p a s tu r e  g r a s s e s .  S tu d ie s  o f  th e  re sp o n se  

o f  many s p e c ie s  of fo ra g e  p l a n t s  t o  v a r io u s  c u t t i n g  t r e a tm e n ts  have 

r e v e a le d  th a t  s h o r t  and f r e o u e n t l y  r e p e a t e d  d e f o l i a t i o n s  r e s u l t  i n  de

c re a s e d  y ie ld s  of fo rag e  a n u  i n  d e c r e a s e d  r o o t  grow th*

Gordon and Sampson ( 3 ) ,  1{  L e u k e l and Colem an ( 5 ) ,  and L eukel and 

B a r n e t te  (6) g iv e  r a th e r  e x t e n s i v e  r e v ie w s  o f  th e  l i t e r a t u r e  p e r t a in in g  

to  th e  e f f e c t s  o f c u t t in g  a n d  o th e r  t r e a tm e n ts  upon th e  p ro d u c t io n  o f  

to p  g row th  and ro o t r e s e r v e s  by  f o r a g e  p l a n t s .

The p re s e n t  paper d e a l s  w i th  t h e  in f lu e n c e  o f  h e ig h t  an d  fre q u e n c y  

o f  c u t t i n g  upon th e  grow th  o f  sm ooth  brome g r a s s  ( Bromus in e r m is ) , o r 

c h a rd  g r a s s  ( D a c ty lis  glom e r a t a ) ,  a n d  K entucky b lu e g r a s s  ( Poa p r a t e n s i s ) .  

C hem ical a n a ly s e s  were m ade o f some o f  th e  c l ip p e d  h e rb a g e . One phase  

o f th e  ex p erim en t was c o n d u c te d  i n  t h e  g reen h o u se  and a  second  phase  

was c a r r i e d  on in  the f i e l d *

GREENHOUSE STUDIES 

M a t e r i a l s  an d  M ethods 

I n  November, 1937, s e g m e n ts  o f  sm ooth brome g r a s s  and o rc h a rd  g r a s s  

w ere c o l le c te d  from th e  f i e l d  n u r s e r y  a t  M ich igan  S ta t e  C o lle g e ,  E a s t

l /  F ig u re s  in  p a r e n th e s i s  r e f e r  to  L i t e r a t u r e  C i te d ,  P* 18*



L a n s in g , and s e t  o u t i n  q u a r tz  sand i n  t e n - in c h  c la y  p o ts  i n  th e  g re e n 

h o u s e . E ig h t  segm en ts  were p la c e d  i n  e ach  o rc h a rd  g r a s s  p o t ;  and 16 

seg m en ts , w i th  2 a t  each  p la o e ,  w ere p la c e d  i n  each  o f  th e  brom e g r a s s  

p o t s .

A l l  p l a n t s  w ere  r e g u l a r l y  w a te re d  and  g iv e n  a  n u t r i e n t  s o lu t io n  

c o n ta in in g  KH2PO4 , C a(1103)2 and MgSO^. No a r t i f i c i a l  l i g h t  was u s e d .

The te m p e ra tu re  ra n g e d  from  60° to  80° F .  d u r in g  th e  w in te r  m onths and 

som etim es w en t a s  h ig h  a s  100° F .  d u r in g  th e  fo l lo w in g  summer. The 

p l a n t s  b eg an  to  h ead  o u t i n  J a n u a ry ,  1939 . B ecause  o f  i r r e g u l a r  l i g h t  

c o n d i t io n s  in  th e  g re e n h o u se , th e r e  was c o n s id e r a b le  l a c k  o f  u n i f o r m i ty  

among th e  p l a n t s  lo c a t e d  i n  d i f f e r e n t  p a r t s  o f th e  g re e n h o u se .

No n u t r i e n t  s o l u t i o n  was g iv e n  th e  p l a n t s  from  th e  f i r s t  week i n  

M arch u n t i l  th e  b e g in n in g  o f th e  c u t t i n g  p e r io d  i n  o rd e r  to  g iv e  th e  

p l a n t s  an  o p p o r tu n i ty  to  s t o r e  up some c a rb o h y d ra te  r e s e r v e s .  T fater 

was s u p p l ie d  a s  b e f o r e .  A f te r  th e  f i r s t  e m ittin g , a l l  p l a n t s  r e c e iv e d  

n u t r i e n t  s o l u t i o n  once o r  tw ic e  p e r  w eek, d ep en d in g  upon th e  w e a th e r— 

tw ic e  d u r in g  th e  b e s t  g row ing  w e a th e r .

C u t t in g  began  on  A p r i l  1 3 , 1 9 3 8 . Some o f th e  p l a n t s  w ere  s t i l l  i n  

th e  l a t e  bloom  s ta g e  a t  t h i s  t im e .  The p l a n t s  o f  each  s p e c ie s  w ere 

a r ra n g e d  i n  s e t s  o f  fo u r  c u l t u r e s  e a c h , c a re  b e in g  ta k e n  t h a t  th e  s e t s  

would be co m parab le  w ith  each  o th e r  w i t h i n  a  g iv e n  s p e c ie s .  F our c u l 

t u r e s  w ere w ashed f r e e  o f  s a n d , th e  r o o t s  s e p a ra te d  from  th e  t o p s ,  and 

g re e n  and  d ry  w e ig h ts  ta k e n  f o r  e a c h . These w ere  d e s ig n a te d  a s  " i n i t i a l  

c h e c k s " .

Eaoh o f  th e  fo l lo w in g  c u t t i n g  t r e a tm e n ts  was r e p l i c a t e d  fo u r  t im e s



i n  e ac h  s p e c ie s :

H e ig h t  o f  C u t t in g  
ab o v e  Sand

L en g th  o f  I n t e r v a l  B etw een C u t t in g s

1 in c h 1 w eek 2 w eeks : 4 w eeks 8 w eeks
3 in c h e  s 1 If 2 H : 4 n 8 "
6 " 1 11 2 w : 4 «■ 8 "
9 " 1 n 2 II : 4 n 8 w

1 2  " 1 it 2 n : 4 n
8  11

F in a l  c h e c k  N ot c u t  b u t  w ashed f r e e  o f  san d  a t  th e  c lo s e
o f  th e  e x p e r im e n t*

The m ethod o f  c u t t i n g  c o n s i s t e d  o f  r a i s i n g  th e '  le a v e s  an d  c u t t i n g  

them  o f f ,  a lo n g  -with th e  s te m s , a t  th e  d e s ig n a te d  h e ig h t*  G reen  and  

d ry  w e ig h ts  w ere  r e c o rd e d  f o r  a l l  p o r t i o n s  o f  to p s  rem oved . D ry in g

was a c c o m p lish e d  by  f o r c e d  a i r  a t  60° to  70° C* i n  a n  oven* R ep re se n 

t a t i v e  d ry  sam p les  w ere k e p t  f o r  f u t u r e  ch em ica l a n a ly s e s *

On A ugust 9 and  1 0 , 1938 , a l l  c u l t u r e s ,  in c lu d in g  th e  f i n a l  c h e c k s , 

w ere  w ashed f r e e  o f  s a n d . The r o o t s  w ere  s e p a r a te d  from  th e  t o p s ,  and  

f r e s h  and  d ry  w e ig h ts  w ere  d e te rm in e d  f o r  each*  The rh iz o m e s  o f  th e  

brom e g r a s s  w ere  a l s o  rem oved and w eighed*

F o ra g e  Y ie ld s

I n  th e  c a s e  o f  th e  p l a n t s  w h ich  w ere  c u t  once e v e ry  w eek, th e  s h o r t 

e r  th e  p l a n t s  w ere  c u t  th e  g r e a t e r  th e  y i e l d  o f  f o r a g e  a t  th e  b e g in n in g  

o f  t h e  c u t t i n g  p e r io d #  As th e  c u t t i n g  t r e a tm e n ts  c o n t in u e d ,  h o w e v e r, 

th e  p l a n t s  vAiioh w ere  c u t  a t  one in c h  d e c r e a s e d  i n  f o r a g e  p r o d u c t io n ,

w h ile  th e  y i e l d s  fro m  th e  p l a n t s  w h ich  w ere  o u t  a t  th e  h ig h e r  l e v e l s

in c r e a s e d  f o r  a  tim e*  By th e  end o f th e  c u t t i n g  p e r io d  th e  p l a n t s  

w h ich  w ere  c u t  a t  one in c h  e v e ry  w eek had  a lm o s t  c e a s e d  to  p ro d u c e  any



new growth*

B efo re  c u t t i n g  was begun , a l l  p l a n t s  w ere r e l a t i v e l y  low i n  n i t r o 

gen  and  r e l a t i v e l y  h ig h  in  c a r b o h y d r a te s .  T h is  o o n d i t io n  was co nducive  

to  a  slow  r a t e  o f  v e g e ta t iv e  g ro w th . C lo se  c u t t i n g  and th e  a p p l i c a t i o n  

o f  n i t r o g e n  ( s u p p l ie d  i n  th e  n u t r i e n t  s o lu t io n )  each  a c te d  to  red u ce  

th e  p r o p o r t io n  o f c a rb o h y d ra te s  to  n i t r o g e n  i n  th e  p l a n t s  and th u s  to  

s t im u la te  th e  r a t e  o f  g ro w th , a t  l e a s t  f o r  a  t im e .  The p l a n t s  w hich 

w ere c u t  f r e q u e n t ly  a t  one in c h ,  how ever, soon e x h a u s te d  t h e i r  r e s e r v e  

su p p ly  o f  c a rb o h y d ra te s  and  w ere u n a b le  to  su p p ly  s u f f i c i e n t  carb o h y 

d r a t e s  fo r  a maximum r a t e  o f  grow th  b e ca u se  o f l im i t e d  p h o to  s y n th e t ic  

t i s s u e .  As a  r e s u l t  th e s e  p l a n t s  g r a d u a l ly  d e c re a s e d  i n  fo ra g e  y i e l d s  

and w ere  s lo w ly  s ta r v in g  to  d e a th .

The p l a n t s  w hich w ere c u t  w eek ly  a t  th r e e  in c h e s  a l s o  s u f f e r e d  

from  a  d e f i c i e n c y  o f  c a r b o h y d ra te s ,  b u t n o t  so s e v e r e ly  a s  d id  th o s e  

c u t  a t  one in c h  p e r  week*

The p r o p o r t io n  o f  c a rb o h y d ra te s  to  n i t r o g e n  i n  th e  p l a n t s  which 

w ere  c u t  a t  th e  h ig h e r  l e v e l s  ( 6 ,  9 ,  and 12 in c h e s )  was to o  h ig h  a t  

th e  b e g in n in g  o f  th e  c u t t i n g  p e r io d  f o r  maximum g ro w th ; b u t ,  a f t e r  

t h e s e  p l a n t s  had had tim e  t o  a b so rb  and to  a s s i m i l a t e  more n i t r o g e n ,  

t h e i r  r a t e s  o f  g row th  in c r e a s e d  and w ere m a in ta in e d  above t h a t  o f th e  

p l a n t s  w hich  w ere  c u t  a t  one in c h  p e r  week* The r e l a t i v e l y  h ig h  y i e l d s  

p ro d u ced  d u r in g  th e  l a t t e r  p a r t  o f  th e  c u t t i n g  p e r io d  b y  th e  p l a n t s  

w hich  w ere c u t  a t  th e  h ig h e r  l e v e l s  w ore made p o s s ib le  b ecau se  th e s e  

p l a n t s  p o s se s s e d  enough p h o to s y n th e t ic  a r e a  w i th  w hich  to  m an u fac tu re  

an  a d e q u a te  su p p ly  of c a rb o h y d ra te s  f o r  grow th*

When th e  p l a n t s  w ere c u t  once e v e ry  two w eeks and once e v e ry  f o u r

- 4 -



w eeks, r e s p e c t i v e l y ,  th e  in f lu e n c e  o f  h e ig h t  o f  c u t t i n g  upon th e  r a t e  

o f  to p  g row th  fo llo w e d  th e  same g e n e ra l t r e n d  a s  i n  th e  c a se  o f  th o s e  

w hich  w ere c u t  once e v e ry  w eek, e x c e p t t h a t  c lo s e  c u t t i n g  was n o t so 

se v e re  on th e  p l a n t s  b ecau se  th e y  had  more tim e  be tw een  c u t t i n g s  i n  

w hich  to  p roduce  p h o to s y n th e t ic  t i s s u e  and to  m an u fac tu re  c a r b o h y d ra te s .

C lo se  c u t t i n g  onoe e v e ry  e ig h t  weeks d id  n o t a p p e a r  to  re d u c e  th e  

v ig o r  o f  th e  p l a n t s .  The c lo s e r  th e  p l a n t s  w ere c u t ,  th e  more fo ra g e  

th e y  y ie ld e d  above th e  c u t t i n g  l e v e l ,  b u t  th e  l e s s  grow th  th e y  made b e 

low  t h a t  le v e l*

The t o t a l  y i e l d  o f  fo ra g e  made above th e  c u t t i n g  l e v e l  and a l s o  

th e  sum o f  t h a t  p roduced  above and  below  th e  c u t t i n g  l e v e l  a r e  g iv e n  i n  

T a b le s  1 and 2 , r e s p e c t i v e l y .

TABLE 1 .  T o ta l Y ie ld  o f  F orage  i n  Grams o f  Dry W eight Produoed
Above th e  C u tt in g  L evel D uring  th e  E n t i r e  C u tt in g  P e rio d *  

(A verage o f  fo u r  c u l tu r e s )

S p e c ie s  and 
C u tt in g  
H e ig h t

j

C ut Every  
Week

: C ut E very  
C ut E very  . Four
Two Weeks . Tfeeks

C ut E very  
E ig h t 
Weeks

Brome G rass 4
i >

1 in c h 10 .40 27 .8 4 4 6 .1 1 60 .53
3 in c h e s 33 .26 4 4 .8 0 52 .13 58 .80
6 " 39 .2 4 3 7 .4 0 4 3 .4 6 52 .3 0
9 " 35 .6 1 28 .01 4 1 .6 9 22 .16

12 " 18 .33 17 .6 9 13 .62 19.32

O rchard  G rass
1 in c h 14 .21 3 2 .3 9 61 .2 6 74 .23
3 in c h e s 40 .6 3 47 .0 4 69 .37 69 .31
6 " 4 9 .2 4 4 9 .6 0 55 .8 4 64 .65
9 " 47 .7 7 55 .0 7 51 .11 48 .66

12 " 29 .72 34 .18 30 .51 38 .51

T ab le  1 shows t h a t  th e  g r e a t e s t  p ro d u c t io n  above th e  c u t t i n g  l e v e l



■was made by th o s e  p l a n t s  w h ich  w ere c u t  a t  one o r  t h r e e  in c h e s  e v e ry  

fo u r  w eeks o r  a t  o n e , 3 ,  o r  6 in c h e s  e v e ry  e i g h t  w eek s , w h ile  th e  

s m a l le s t  y e i l d  w as p ro d u ced  by  th e  p l a n t s  w hich  w ere c u t  a t  one in c h  

e v e ry  w eek . I n  th e  c a se  o f  th e  p l a n t s  v h ic h  w ere  c u t  a t  12 in c h e s ,  

o n ly  a  r e l a t i v e l y  sm all p r o p o r t io n  o f  th e  t o t a l  f o ra g e  p roduced  e x te n 

ded above th e  c u t t i n g  l e v e l .

TABLE 2 .  T o ta l  Y ie ld  o f  F o rag e  i n  Grams o f Dry W eight P roduced  
B o th  Above an d  Below th e  C u t t in g  L e v e l .

(A verage o f  f o u r  c u l t u r e s . )

S p e c ie s  and 
C u tt in g  
H e ig h t

C ut E veiy  . Cut E v ery  
’Week . Two Weeks

C ut E very  
F our 
Weeks

C ut E very  
E ig h t  
Weeks

Check

Brome G rass
ifni-fcial Check 3 2 .9 0

1 in c h 3 9 .5 7  : 5 6 .7 8 7 7 .1 1 9 7 .7 6
3 in c h e s 6 7 .1 4  : 7 7 .7 5 8 5 .6 1 91 .9 5
6 " 8 9 .2 4  : 8 8 .0 8 8 5 .4 4 101 .15
9 " 9 0 .0 9  : 9 2 .1 6 95 .9 2 78 .8 6

12 " 7 2 .1 3  : 8 1 .9 2 7 5 .1 5 91 .0 7
F in a l  Check 7 2 .3 8

O rchard  G rass
I n i t i a l  Check 4 9 .4 0

1 in c h 5 0 .0 1  : 6 7 .3 9 103 .01 119 .28
3 in c h e s 7 7 .8 7  : 9 2 .3 7 1 3 6 .0 5 1 3 0 .2 9
6 " 9 6 .6 7  : 111 .88 1 1 9 .7 4 137 .28
9 " 1 2 2 .4 5  : 12 1 .1 2 1 0 1 .1 1 1 2 2 .3 9

12 " 1 1 9 .2 0  : 116 .73 1 2 5 .5 4 1 3 0 .5 4
F in a l  Check 9 9 .5 0

The t o t a l  y i e l d  (T ab le  2) p ro d u ced  by  th e  p l a n t s  w h ich  w ere c u t  a t  

one in c h  a n d , to  a  o e r t a i n  e x t e n t ,  th o s e  w h ich  w ere  c u t  a t  3 in c h e s  i n 

c re a s e d  a s  th e  i n t e r v a l  o f  tim e  b e tw een  c u t t i n g s  was le n g th e n e d .

S e v e ra l  o f th e  c u t t i n g  t r e a tm e n ts  r e s u l t e d  i n  g r e a t e r  t o t a l  y i e l d s  th a n  

was made by  t h e  f i n a l  c h e c k , i n d i c a t i n g  a  s t im u la t in g  e f f e c t  o f  c u t t i n g



upon p la n t  growth*

Y ie ld s  o f  R o o ts  and Rhizom es 

The d ry  w e ig h ts  o f  t h e  r o o t s  p ro d u ced  by  th e  v a r io u s ly  t r e a t e d  

p l a n t s  a r e  sum m arized i n  T ab le  3* These d a ta  show t h a t  th e  p l a n t s

TABLE 3 .  Dry W eight o f  R o o ts  i n  Gram s.
(A verage o f  f o u r  c u l t u r e s . )

C u t t in g  T rea tm en t Brome G rass O rch ard  G rass

I n i t i a l  Check 22 .63 1 8 .3 0

1 in c h  p e r  week 2 .4 1 7 .3 3
3 in c h e s  p e r  week 1 3 .0 7 1 5 .1 7
£» tt ft tf 2 3 .0 0 2 1 .6 7
g  It ft It 3 1 .0 0 3 6 .8 3

12 n « 11 2 2 .1 7 3 4 .8 3

1 in c h  e v e ry  2 wks* 6 .7 7 14 .3 3
3 in c h e s  e v e ry  2 w ks. 1 4 .4 7 1 7 .1 7
g tt tt ii ii 3 4 .5 0 2 9 .0 0
g  •• It II It 4 2 .3 3 3 6 .0 0

j 2  w »  it n 3 7 .0 0 3 3 .6 7

1 in c h  e v e ry  4 w ks. 1 3 .5 0 1 6 .9 0
3 in c h e s  e v e ry  4 w ks. 1 9 .6 7 29 .6 3
g  tt it it it 2 8 .6 0 27 .3 3
g  II II tt II 37 .3 3 3 2 .8 3

w It II 11 3 6 .3 3 3 5 .6 7

1 in c h  e v e ry  8 w k s. 3 3 .5 0 3 5 .5 0
3 in c h e s  e v e ry  8 w ks. 3 5 .8 3 27 .8 3
g  it  tt tt n 3 0 .6 0 3 4 .3 3
g  II It It II 3 7 .7 8 4 3 ,8 3

12 " " 11 " 4 0 .7 0 4 0 .3 3

F in a l  Check 3 6 .1 3 2 8 .3 3

w hich  w ere o u t  a t  o n e , 3 ,  o r  6 in c h e s  e v e ry  w eek; one o r  3 in c h e s  e v e ry  

tw o w eeks; and one in c h  (and  3 in c h e s  i n  brome g r a s s )  e v e ry  f o u r  w eeks 

s u s ta in e d  some r o o t  i n ju r y  a s  a  r e s u l t  o f  th e  t o p - c u t t i n g  t r e a tm e n t  

t h a t  th e y  r e c e iv e d .  As h a s  b e e n  in d i c a t e d  p r e v io u s ly  i n  t h i s  r e p o r t ,
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f r e q u e n t  c lo s e  c u t t i n g  p re v e n te d  th e  p l a n t s  from  m a n u fa c tu r in g  enough 

c a rb o h y d ra te s  f o r  t h e i r  grow th n e ed s . T h is  r e s u l t e d  i n  a  d e p le t io n  o f  

t h e i r  r o o t  r e s e r v e s ,  a slow  r a t e  o f  r o o t  g ro w th , a n d , i n  ex trem e  c a s e s ,

d e a th  and d i s i n t e g r a t i o n  o f  some o f  th e  e x i s t i n g  r o o t s .

The low  y i e ld  o f  r o o t s  p roduced  by  th e  brome g ra s s  p l a n t s  w hich

w ere c\at a t  12 in c h e s  e v e ry  week i s  v e ry  d i f f i c u l t  to  e x p la in .

I t  i s  i n t e r e s t i n g  to  n o te  t h a t ,  a l th o u g h  o rc h a rd  g r a s s  o u ty ie ld e d  

brome g ra s s  i n  f o r a g e ,  many o f th e  c u t t i n g  t r e a tm e n ts  r e s u l t e d  i n  a 

lo w er p ro d u c t io n  o f r o o ts  by o rc h a rd  g r a s s  th a n  by th e  c o rre sp o n d in g  

brome g r a s s  c u l t u r e s .

T ab le  4 g iv e s  th e  p ro d u c tio n  o f brome g ra s s  rh iz o m e s . A lthough  

th e  a v e rag e  d ry  w e ig h t o f  rh izom es p e r  c u l tu r e  was c o n s id e ra b ly  g r e a te r  

fo llo w in g  some t r e a tm e n ts  th a n  fo llo w in g  o th e r s ,  when a l l  fo u r  c u l tu r e s  

o f e ach  tr e a tm e n t  a r e  c o n s id e re d , f r e a u e n t  c u t t i n g  r e s u l t e d  i n  a  low 

p ro d u c t io n  o f  rh iz o m e s , w h ile  l e s s  s e v e re  c u t t i n g  had no c o n s i s t e n t  in 

f lu e n c e  upon th e  y i e l d  o f rh iz o m e s .

Chem ical D ata

I n  o b ta in in g  sam ples o f  th e  c l ip p in g s  f o r  ch em ica l a n a ly s e s ,  com

p o s i t e  sam ples w ere p re p a re d  a s  fo l lo w s :  a l l  o f  th e  sam ples o f  fo ra g e

w hich  had  b een  rem oved d u rin g  th e  f i r s t  month from  th e  brome g ra s s  

p l a n t s  c u t  a t  one in c h  w ere p la c e d  i n  a s in g le  c o n ta i n e r .  Those r e 

moved d u r in g  th e  second  month w ere p la c e d  in  a  second c o n ta in e r ,  and 

so on f o r  th e  t h i r d  and f o u r th  m on ths, r e s p e c t i v e l y .  The same p ro c e d u re  

was fo llo w e d  w ith  each  o f  the o th e r  c u t t i n g  t r e a tm e n ts  i n  brome g r a s s ,  

and a l s o  w ith  each  o f  th e  c u t t i n g  t r e a tm e n ts  i n  o rc h a rd  g r a s s .  The d ry ,  

co m p o site  sam ples w ere f i n e l y  ground and k e p t  In  s to p p e re d  b o t t l e s
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u n t i l  a n a ly z e d

TABLE 4* Dry W eigh t o f  Brome G rass  R hizom es P e r C u l tu re
(W eight i n  Grams)

C u t t in g  T rea tm en t C u ltu re  Number A verage
1 2 3 4

I n i t i a l  Check 1 .3 4 0 .1 3 0 .5 4 2 .6 0 1 .1 5

1 in c h  p e r  w eek 0 .9 6 ___ 0 .6 4 0 .4 0
3 in c h e s  p e r week 1 .0 0 1 .5 0 ------ 0 .1 1 0 .6 5
6 in c h e s  p e r week 6 .5 0 ------ 3 .0 0 1 .2 0 2 .7 0
9 » " tt ------ 5 .0 0 1 .2 4 1 5 .5 0 5 .4 4

12 " ” n 1 .8 0 0 .5 4 1 0 .0 0 3 .5 0 3 .9 6

1 in c h  e v e ry 2 w eeks ____ 0 .7 7 0 .6 5 0 .8 7 0 .5 7
t  11V/ tt Tt 0 .6 0 ■z o n 0 .4 4 2 .8 0 1 .7 6
6 tt tt tt ft 2 .0 0 4 .0 0 6 .3 0 1 .1 1 3 .3 5
9 " " It It 4 .0 0 7 .8 0 8 .7 0 5 .1 3

12 " " tt tt 0 .9 8 0 .9 2 5 .0 0 1 3 .0 0 4 .9 8

1 in c h  e v e ry 4 w eeks 0 .2 7 4 20 0 .7 1 4 .0 0 2 .3 0
3 in c h e s  tt » » 0 .9 1 6 .8 0 2 .0 0 5 .8 0 3 .8 8
6 " " n tt 3 .6 0 2 .8 0 4 .4 0 6 .1 0 4 .2 3
9 " " tt tt 1 .5 0 3 .5 0 1 .3 4 4 .8 0 4 .7 9

12 " " tt tt 6 .5 0 5 .5 0 4 .0 0 9 .0 0 6 .2 5

1 in c h  e v e ry 8 weeks 0 .1 7 0 .0 6 3 .8 0 4 .4 0 2 .1 1
3 in c h e s  " tt tt 3 .3 0 0 .1 2 0 .7 2 1 .0 4
6  n  ti tt tt 1 .0 0 1 .6 4 1 .3 2 15 .0 0 4 .7 4
9 11 " tt tt 1 .2 0 1 .1 4 1 .7 0 7 .0 0 2 .7 6

12 " " tt tt 0 .4 0 2 .5 0 1 .0 0 8 .0 0 2 .9 8

F in a l  Check 3 .5 0 1 .7 0 2 .4 0 4 .4 0 3 .0 0

A l a r g e  number o f  th e  f o r a g e  sam p les  w ere a n a ly z e d  f o r  c ru d e  p ro 

t e i n ,  p h o sp h o ru s , a n d  c a lc iu m ; and  s e v e ra l  w ere  a n a ly z e d  f o r  f r e e r e d u c -  

in g  s u g a r s ,  t o t a l  s o lu b le  s u g a r s ,  s o lu b le  s t a r c h e s  and d e x t r i n s ,  and 

in s o lu b le  s t a r c h .

Some o f  th e s e  d a ta  a r e  p r e s e n te d  i n  T a b le  5 . The i n i t i a l  c h ec k s  

w ere r e l a t i v e l y  low  i n  c ru d e  p r o t e i n  and  r e l a t i v e l y  h ig h  i n  s o lu b le



c a r b o h y d ra te s ,  a s  a  r e s u l t  o f  h a v in g  re c e iv e d  no n u t r i e n t  s o lu t io n  f o r  

s e v e r a l  w eeks j u s t  p reo ed in g  th e  s t a r t  of th e  c u t t i n g  p e r io d .

TABLE 5 .  P e rc e n ta g e  o f  Crude P r o t e i n ,  T o ta l  S o lu b le  S u g a rs , and.
D e x tr in s  and S o lu b le  S ta rc h e s  i n  Forage S am ples. 

( M o is tu re - f re e  b a s i s )

!
C u tt in g

T rea tm en t

Month* 
Sample 

Was C ol
l e c t e d

Crude P r o te i n T o ta l  S o lu b le  
S ug ars

b e x t r in s  and 
S o lu b le  

S ta rc h e s
Brome O rchard Brome O rchard Brome O rchard

W eekly a t  1” 1 s t 35 .83 2 8 .8 3 1 .0 4 1 .6 4 0 .0 0 0 .1 0
» t! gtt 1 s t 33 .6 0 24 .9 2 0 .3 9 1 .1 8 0 .0 0 0 .0 0
n t! rjft 4 th 33 .41 3 0 .0 9 0 .3 4 0 .2 7 0 .0 0 0 .0 0

B i-w e ek ly  a t  3” 1 s t 30*25 22 .8 9 4 .5 2 3 .2 7 0 .0 0 0 .0 0
11 II git 4 th 32 .3 0 28 .00 1 .3 1 0 .5 2 0 .0 0 0 .0 0
n n gn 4 th 29 .49 23 .03 0 .5 2 0 .8 7 0 .0 0 0 .1 1

M onthly  a t  1" 1 s t 25 .25 19 .1 9 8 .0 0 8 .1 4 0 .2 4 0 .2 9
n it gti 4 th 28 .24 22 .00 2 .0 8 1 .7 7 0 .3 5 0 .1 0

B i-m o n th ly  a t  3" 1 s t  two 22 .02 14 .98 6 .6 0 6 .7 5 0 .1 2 0 .1 0
11 11 git 1 s t  two 24 .21 15 .9 8 6 .8 7 6 .6 7 0 .0 0 0 .0 0

I n i t i a l  Check 11.43 10 .6 0 10 .28 5 .3 7 4 .4 2 1 .8 0
F in a l  Check 15.18 16 .4 9 1 .8 2 0 .5 2 3 .7 6 1 .6 0

*U nem ohth  e q u a ls  f o u r  weeks

The p re s e n c e  o f  n i t r o g e n  i n  th e  n u t r i e n t  s o lu t io n  r e s u l t e d  i n  th e  

c l ip p e d  fo ra g e  sam p les , and  a l s o  th e  f i n a l  c h e c k s , b e in g  h ig h e r  i n  

c ru d e  p r o t e i n  th a n  w ere th e  i n i t i a l  c h e c k s . F reau en cy  o f  c u t t i n g  a l s o  

a f f e c t e d  th e  p r o t e in  c o n te n t  o f  th e  f o r a g e .  The more f r e q u e n t ly  th e  

p l a n t s  w ere  c u t ,  th e  h ig h e r  t h e i r  p r o t e i n  c o n te n t .

The to p s  o f th o s e  p l a n t s  w hich  we r e  c u t  a t  one or 3 in c h e s  e v e ry  

week w ere v e ry  low i n  s o lu b le  c a rb o h y d ra te s  soon  a f t e r  th e  b e g in n in g  

o f  th e  c u t t i n g  p e r io d .  Those w hich w ere c u t  l e s s  f r e q u e n t ly  had a p p re 

c i a b l e  am ounts o f  s o lu b le  c a rb o h y d ra te s  i n  t h e i r  to p s  d u rin g  th e  f i r s t

m onth , and a l s o  d u r in g  th e  second month i n  th e  c a se  o f  th e  p l a n t s
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w hich  w ere c u t  once e v e ry  e i g h t  w eek s. A t th e  end o f th e  f o u r th  m onth, 

th e  to p s  o f  a l 1 p la n t s  t h a t  were a n a ly z e d , even  th e  f i n a l  c h e c k s , w ere 

q u i te  low i n  s o lu b le  c a r b o h y d ra te s .  The d a ta  in d ic a te  a  g ra d u a l u s in g  

up o f th e  s u rp lu s  c a r b o h y d ra te s ,  w ith  th e  speed  o f  c a rb o h y d ra te  d e p le 

t i o n  in c r e a s in g  w ith  in c r e a s e  i n  s e v e r i t y  o f  c u t t i n g  t r e a tm e n t .

Most o f th e  s o lu b le  c a rb o h y d ra te s  w ere i n  th e  form  o f  s u g a r .  No 

i n s o l u b l e ,  o r  t r u e ,  s t a r c h  was found  i n  any o f  th e  fo ra g e  sa m p le s .

FIELD STUDIES

On A ugust 16 , 1S37, a  s e r i e s  o f  f i e l d  p l o t s  was sown on th e  

M ich ig an  S ta te  C o lleg e  Farm , n e a r  E a s t  L a n s in g . T here w ere two p l o t s  

o f  each  o f th e  fo l lo w in g :

Smooth brome g ra s s

O rchard  g ra s s

A l f a l f a  -  smooth brome g r a s s  m ix tu re

A l f a l f a  -  o rc h a rd  g r a s s  m ix tu re

K entucky b lu e g ra s s

K entucky b lu e g r a s s  -  w h ite  c lo v e r  m ix tu re

I n  th e  sp r in g  o f  1938, th e s e  p l o t s  w ere each d iv id e d  in to  f o u r  

e q u a l p a r t s ,  15 f e e t  lo n g  an d  10 f e e t  w id e . One o f th e s e  s m a l le r  a r e a s  

i n  e ach  p l o t  was c u t  a t  a p p ro x im a te ly  one in c h  above th e  ground w ith  a  

p o w e r-d riv e n  law n mower; a  second and t h i r d  w ere c u t  a t  3 and  6 in c h e s ,  

r e s p e c t i v e l y ,  w ith  a  h o rse -d ra w n  mower; and th e  f o u r th  was l e f t  t o  be 

c u t  l a t e r  f o r  hay  i n  th e  u s u a l  m anner.

The p l o t s  w h ich  w ere c u t  a t  one, 3 ,  and 6 in c h e s ,  r e s p e c t i v e l y ,  

w ere c u t  sev en  t im e s  d u r in g  1938 . u u r in g  1939 th e  p l o t s  w h ich  w ere c u t  

a t  one in c h  w ere c u t  s ix  t im e s ,  w h ile  th o s e  w hich  w ere  c u t  a t  3 and 6
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in c h e s  w ere c u t  o n ly  f iv e  tim e s  e a c h . The le n g th  o f i n t e r v a l  be tw een  

s u c c e s s iv e  c u t t i n g s  depended upon th e  r a t e  o f fo ra g e  grow th  and in 

c re a s e d  a s  th e  r a t e  o f grow th  d e c re a s e d . The hay  p l o t s  w ere c u t  tw ic e  

each  se a so n .

The t o t a l  y i e l d s  of fo r a g e ,  i n  pounds o f  d ry  m a t te r ,  h a rv e s te d  

from  th e s e  p l o t s  i n  1938 and 1939 a re  g iv e n  i n  T ab le  6 .  These y i e l d s  

a r e  a l s o  c a lc u la t e d  on th e  a c r e  b a s i s .  W ith one e x c e p t io n  ( th e  p u re  

K entucky b lu e g ra s s  p l o t s  in  1 9 3 8 ), th e  p l o t s  w hich w ere c u t  a t  3 in c h e s  

o u ty ie ld e d  th o s e  t h a t  w ere c u t  a t  6 in c h e s ;  and i n  many in s ta n c e s ,  th e  

p l o t s  c u t  a t  one in c h  o u ty ie ld e d  th o se  c u t  a t  s ix  in c h e s .

W ith a  few  e x c e p t io n s ,  th e  h ay  p l o t s  f a r  o u ty ie ld e d  th e  c o rre sp o n d 

in g  p l o t s  w hich w ere c u t  more f r e q u e n t ly .  Hay y i e ld s  w ere c o n s id e ra b ly  

g r e a te r  when a l f a l f a  was p r e s e n t  th a n  i n  p l o t s  c o n ta in in g  no a l f a l f a .

The low  y i e ld s  p ro duced  by th e  p u re  g r a s s  p l o t s  i n  1939 r e f l e c t e d  th e  

d e f ic ie n c y  o f  s o i l  n i t r o g e n  a s  w e ll  a s  th e  d ry  s e a s o n . The d a rk e r  

g re e n  c o lo r  and more v ig o ro u s  grow th  o f th e  g ra s s e s  when grow ing w ith  

a  legume in d ic a te d  t h a t  th e  legume m s  m aking some a d d i t i o n a l  n i t r o g e n  

a v a i l a b le  to  th e  g r a s s e s .

On a l l  b u t  th e  a l f a l f a  and th e  a l f a l f a - g r a s s  hay  p l o t s ,  m ost o f  

th e  an n u a l fo r a g e  w as p roduced  b e fo re  th e  m id d le  o f J u n e . The second  

c u t t i n g s  o f  a l f a l f a  and o f a l f a l f a - g r a s s  h ay s  w ere o n ly  a b o u t o n e - h a l f  

a s  l a r g e  a s  th e  c o rre sp o n d in g  f i r s t  c u t t i n g s .

Ju d g in g  from  th e  th in n in g  o u t o f  th e  s ta n d s ,  a l l  s p e c ie s ,  e x c e p t 

b lu e g ra s s  and w h ite  c lo v e r ,  w ere in ju r e d  seme by f r e q u e n t  c u t t i n g  a t  

one in c h ,  a lth o u g h  th e  fo ra g e  y i e l d s  from  th e s e  p l o t s  com pared f a v o r 

a b ly  w ith  th o s e  made by th e  p l o t s  w hich  w ere  c u t  a t  h ig h e r  l e v e l s *
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TABLE 6 .  Summary o f  T o ta l  S e a so n a l Y ie ld s  o f  F orage  i n
Pounds o f  Dry M a tte r  

(A verage o f  Two P l o t 3 .)

C ut 19’38 : 1939
S p e c ie s t i n g

H e ig h t
P e r  P lo t P e r  A cre 

B a s is
P e r P lo t P e r  A cre 

B a s is

Brome G ra ss 1 in c h 6*87 1995 .05 3 .9 6 1 1 4 9 .9 8
ti » 3 in c h e s 9 .1 4 2654.26 4 .6 0 1 335 .84
tt tt 6 " 8 .7 8 2549.71 3 .5 4 1028 .02
it it hay 1 1 .7 7 3418 .01 4 .4 0 1277 .76

O rchard  G rass 1 in c h 5 .4 4 1579 .78 3 .2 0 929 .28
tt it 3 in c h e s 7 .7 7 2256 .41 2 .6 7 7 7 5 .3 7
tt it 6 " 5 .  96 1730 .78 1 .0 9 3 1 6 .5 4
tt it hay 8 .8 6 2572 .94 3 .0 8 89 4 .4 3

A l f a l f a 1 in c h 8 .2 0 2381 .28 4 .5 0 1248 .72
it 3 in c h e s 9 .4 2 2735 .57 5 .2 5 1 524 .60
it 6 11 7 .8 9 2291 .26 4 .7 0 1364 .88
tt hay 1 3 .2 6 3850 .70 10 .9 9 3 1 91 .50

A l f a l f a - B r  ome 1 in c h 8 .5 4 2480 .02 5 .2 0 1510 .08
tt tt 3 in c h e s 1 3 .0 1 37 78 .10 6 .2 3 1 8 09 .19
»  it 6 " 9 .3 6 27 1 8 .1 4 5 .7 3 1 6 6 3 .9 9
tt tt hay 1 4 .5 5 4 2 25 .32 1 6 .2 7 4 7 2 4 .8 1

A lf a l f a - O r c h a r d 1 in c h 1 0 .5 8 3072 .43 5 .8 4 1 695 .94
tt tt 3 in c h e s 1 1 .6 6 3 3 8 6 .0 6 4 .7 7 1 3 8 5 .2 1
n  tt 6 " 10 .3 3 2999 .83 3 .9 9 1158 .70
tt tt h ay 1 4 .1 8 4 1 1 7 .8 7 1 3 .3 2 3868 .13

Ky* B lu e g ra s s 1 in c h 2 .2 0 638 .88 1 .8 2 5 2 8 .5 3
tt tt 3 in c h e s 4 .2 9 1245 .82 1 .7 2 4 9 9 .4 9
tt tt 6 " 4 .2 9 1245 .82 0 .7 7 2 2 3 .6 1
it n hay 5 .4 6 1885 .58 2 .3 8 6 9 1 .1 5

Ky. B lu e g ra s s  
and  Yvhite C lo v e r 1 in c h 4 .  oO 1 3 3 5 .8 4 3 .3 3 98 1 .5 5

ti 3 in c h e s 6 .9 1 2006 .66 3 .9 3 1141 .27
n 6 " 5 .6 3 1 6 34 .95 1 .7 9 5 1 9 .8 2
it hay 8 .6 2 2503 .25 4 .1 2 11 96 .45

C u t t in g  a t  3 in c h e s  re d u c e d  th e  s ta n d  o f  a l f a l f a  b u t  c au se d  no perm a

n e n t  i n j u r y  to  th e  g ra s s e s *  C u tt in g  a t  6 in c h e s  d id  n o t  re d u c e  th e
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t h i c k n e s s  o f  an y  o f  th e  s ta n d s ,  b e c a u s e  a d e q u a te  p h o to s y n th e t ic  t i s s u e  

rem a in ed  b e lo w  th e  c u t t i n g  l e v e l  to  s u p p ly  th e  c a rb o h y d ra te  r e q u i r e 

m en ts  o f  th e  p l a n t s .  K entucky  b lu e g r a s s  and -vtiiite c lo v e r  p ro d u c e d  

c o n s id e r a b le  g re e n  t i s s u e  c lo s e  to  th e  g ro u n d  and w ere a b le  to  m anufac

t u r e  s u f f i c i e n t  c a r b o h y d ra te s  to  m a in ta in  p l a n t  v ig o r  w hen c u t  a t  a  

h e ig h t  o f  o n ly  one in c h .

DISCUSSION

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

i n  th e  r a t e  o f  p l a n t  grow th  f o r  a  s h o r t  t im e ,  f r e q u e n t  r e p e t i t i o n  o f  

such  t r e a tm e n t  c a u s e s  a  g ra d u a l  d e c l in e  i n  p l a n t  v ig o r ,  f o ra g e  y i e l d ,  

and  r o o t  p r o d u c t io n ,  due  to  c a rb o h y d ra te  d e f i c i e n c y .  C a rb o h y d ra te  de

f i c i e n c y  o c c u rs  a f t e r  t h e  p l a n t  h a s  u se d  up  i t s  c a rb o h y d ra te  r e s e r v e s  

and i s  u n a b le  to  s u p p ly  s u f f i c i e n t  c a r b o h y d ra te s  b e c a u se  of th e  f r e 

q u e n t rem o v a l o f  i t s  p h o to s y n th e t ic  t i s s u e .  T h is  c o n d i t io n  was m ore 

a c u te  i n  th e  g reen h o u se  th a n  i n  th e  f i e l d  b e c a u se  th e  s u p p l ie s  o f  

m o is tu re  an d  n i t r o g e n  w ere  more a d e q u a te  i n  th e  g re e n h o u se , r e s u l t i n g  

i n  a  more r a p id  d e p le t i o n  o f  th e  c a rb o h y d ra te  r e s e r v e s .  A ls o ,  b e c a u se  

o f  th e  d i f f e r e n t  m ethods u sed  i n  c u t t i n g ,  th e  g re e n h o u se  p l a n t s  w hich 

w ere  c u t  a t  one in c h  w ere  more n e a r ly  d e f o l i a t e d  th a n  w ere th o s e  c u t  

a t  one in c h  i n  th e  f i e l d .  I n  th e  g reen h o u se  th e  le a v e s  w ere  r a i s e d  

and c u t  o f f  a t  th e  d e s ig n a te d  h e i g h t ,  w h e re a s , i n  th e  f i e l d ,  le a v e s  

t h a t  w ere ly in g  f l a t  on th e  g round  e sc a p e d  c u t t i n g .

Low -grow ing fo ra g e  p l a n t s ,  su ch  a s  K entucky  b lu e g r a s s  an d  w h ite  

c l o v e r ,  p ro d u c e  more p h o to s y n th e t ic  t i s s u e  c lo s e  t o  th e  g round  th a n  i s  

th e  c a s e  w i th  more u p r ig h t  p l a n t s ,  such  a s  sm ooth brom e g r a s s ,  o rc h a rd  

g r a s s ,  and  a l f a l f a .  As a  r e s u l t  o f  t h i s  g re e n  g row th  c lo s e  to  th e
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g ro u n d , th e  K entucky b lu e g ra s s  and w h ite  c lo v e r  s ta n d s  w ere n o t n o t i c e 

a b ly  in ju r e d  by f r e q u e n t  c u t t i n g  a t  a  h e ig h t  o f  one in c h  w ith  a  law n 

mower*

V/hile c u t t i n g  d o es  n o t e x a c t ly  s im u la te  g r a z in g ,  th e  p r e s e n t  ex 

p e rim en t does g iv e  some in d i c a t io n s  a s  to  how fo ra g e  p l a n t s  may re sp o n d  

to  d i f f e r e n t  system s o f  g ra z in g .  K entucky b lu e g r a s s  and w h ite  c lo v e r  

can  be g ra z ed  c o n tin u o u s ly  a t  a low er l e v e l  th a n  c a n  smooth brome g r a s s ,  

o rc h a rd  g r a s s ,  and  a l f a l f a  w ith o u t  perm anent i n ju r y  to  th e  s ta n d .  The 

an n u a l y i e l d  o f  d ry  m a tte r  p roduced  by m ost tame p a s tu r e s  i s  lo w e r , 

u n d e r any  system  o f  g ra z in g ,  th a n  c o u ld  be o b ta in e d  i f  th e  fo ra g e  w ere 

h a rv e s te d  fo r  h a y .

U nder th e  c l im a t ic  c o n d i t io n s  p r e v a i l in g  i n  s o u th e rn  M ich ig an , 

th e r e  i s  v e ry  l i t t l e  grow th of p e r e n n ia l  g ra s s e s  and s h a llo w -ro o te d  

leg u m es, such  a s  w h ite  c lo v e r ,  d u rin g  th e  h o t ,  d ry  m onths o f  J u ly  and 

A u g u s t. A l f a l f a ,  h av in g  a  deep  r o o t  sy stem , does make some grow th  d u r

in g  t h i s  p e r io d ,  b u t a t  a  s lo w er r a t e  t h a n  d u r in g  May and J u n e .

The p u b lis h e d  r e s u l t s  o f s e v e ra l  e x p e r im e n ts  ( C a r r i e r  and  O akleym
( 2 ) ,  H e in  and Cook ( 4 ) ,  and o th e r s )  i n d i c a t e  t h a t  a l t e r n a t e  g ra z in g  h a s  

v e ry  l i t t l e  a d v a n ta g e , i f  a n y , o v e r c o n tin u o u s  g r a z in g .  The r e s u l t s  o f  

th e  p r e s e n t  e x p e r im e n t, w i th  g r a s s e s  i n  th e  g reen h o u se  and w i tu  a l f a l f a  

i n  th e  f i e l d ,  how ever, i n d i c a t e  t h a t  w here m o is tu re  i s  s u f f i c i e n t  to  

keep  th e  fo ra g e  p la n t s  grow ing th ro u g h o u t th e  e n t i r e  g ra z in g  se a so n , 

some system  of r o t a t i o n  g ra z in g  w hich a llo w s  f o r  each  p a s tu r e  to  be 

g ra z ed  r e l a t i v e l y  c l o s e ,  fo llo w e d  by a  r e s t  p e r io d  s u f f i c i e n t l y  lo n g  

f o r  th e  p l a n t s  to  make a  good re c o v e ry , w i l l  g iv e  a g r e a te r  y i e l d  o f  

h ig h e r  q u a l i t y  fo ra g e  th a n  c a n  be o b ta in e d  under any  i n t e n s i t y  o f



c o n tin u o u s  g ra z in g #  Such sy s te m s  o f  r o t a t i o n  g ra z in g  a r e  now b e in g  

p r a c t i c e d  on some of th e  i r r i g a t e d  p a s tu r e s  o f  th e  P a r W est#

A v a i la b le  n i t r o g e n  i s  one o f  th e  m ost common l i m i t i n g  f a c t o r s  i n  

th e  g row th  o f  p a s tu r e  g r a s s e s .  I t  i s  a l s o  one o f  th e  m ost e x p e n s iv e  

n u t r i e n t s  to  su p p ly  i n  th e  fo rm  o f co m m erc ia l f e r t i l i z e r .  T h is  a v a i l 

a b l e  n i t r o g e n  c a n  o f t e n  be m ore c h e a p ly  f u r n i s h e d  t o  g r a s s e s  by legum es 

g ro w in g  v d th  th e  g r a s s e s .  W herever p r a c t i c a b l e ,  th e  aim  sh o u ld  be to  

e s t a b l i s h  and m a in ta in  a  m ix tu re  of legum es and  g r a s s e s  r a t h e r  th a n  a 

s t r a i g h t  g r a s s  p a s t u r e .

The ch em ica l a n a ly s e s  i n  th e  p r e s e n t  e x p e r im e n t a r e  n o t v e ry  com

p r e h e n s iv e ,  b u t  th e y  do i n d i c a t e  t h a t  y o u n g , r a p i d l y  grow ing  g r a s s ,  

w e l l  s u p p l ie d  w i th  n i t r o g e n  and m o is tu r e ,  i s  v e ry  h ig h  i n  c ru d e  p ro 

t e i n  c o n te n t  and  r e l a t i v e l y  low  i n  s o lu b le  c a r b o h y d r a te s .  P e rh a p s  

t h i s  i s  one r e a s o n  why such f o r a g e  i s  o f t e n  lo w er i n  f e e d in g  v a lu e  

th a n  g r a s s  w h ich  i s  a  l i t t l e  more advanced i n  m a t u r i t y .

A rc h ib a ld  ( l ) , V /i l la rd  ( 7 ) ,  and o th e r s  have  s u g g e s te d  t h a t  d i f f e r 

e n c e s  i n  p a l a t a b i l i t y  among c e r t a i n  fo ra g e  s p e c ie s  w ere  a s s o c i a t e d  iv ith  

d i f f e r e n c e s  i n  ch em ica l c o m p o s i t io n . M ost o f  th e  i n v e s t i g a t o r s  who 

h ave  com pared sm ooth brome g r a s s  and o rc h a rd  g r a s s  i n  p a l a t a b i l i t y  have 

c o n s id e re d  brome th e  more p a l a t a b l e ,  e s p e c i a l l y  i n  th e  l a t e r  s ta g e s  o f  

g ro w th . I n  th e  p r e s e n t  e x p e r im e n t ,  brome g r a s s  sam p les  w ere g e n e r a l ly  

som ewhat h ig h e r  th a n  o rc h a rd  g r a s s  i n  c ru d e  p r o t e i n  and c a lc iu m ; a n d , 

i n  some i n s t a n c e s ,  brcrue g r a s s  a l s o  had  a  h ig h e r  s u g a r  c o n t e n t .  These 

d i f f e r e n c e s  d id  n o t a p p e a r  g r e a t  enough> how ever, t o  a c c o u n t f o r  an y  

m arked  d i f f e r e n c e s  i n  p a l a t a b i l i t y .
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SUMMARY

Smooth brome g r a s s  and o rc h a rd  g r a s s  w ere  c u t  a t  h e i g h t s  o f  1 ,  3 ,

6 , 9 , and  12 in c h e s  and  a t  i n t e r v a l s  o f  1 ,  2 ,  4 ,  and  8 w eeks i n  t h e  

g re e n h o u se . I n  th e  f i e l d  th e y  w ere  grow n a lo n e  and  i n  m ix tu r e s  w ith  

a l f a l f a  and vrere c u t  from  f i v e  to  s e v e n  t im e s  p e r  y e a r  a t  h e ig h t s  o f  

1 , 3 , and 6 in c h e s  and tw ic e  fo r  h a y . The f i e l d  t r i a l s  a l s o  in c lu d e d  

p l o t s  o f  K entucky  b lu e g r a s s  and  a  m ix tu re  o f  b lu e g r a s s  and w h ite  c lo v e r ,

F re q u e n t c lo s e  c u t t i n g  i n  th e  g re e n h o u se  s t im u la te d  th e  g ro w th  o f  

fo ra g e  f o r  a  s h o r t  tim e  b u t soon  r e s u l t e d  i n  d e c r e a s e d  y i e l d s  o f  o o th  

f o r a g e  and  r o o t s .  The o th e r  c u t t i n g  t r e a tm e n ts  i n  th e  g re e n h o u se  d id  

n o t  have an y  m arked  e f f e c t s  u p o n  th e  t o t a l  y i e l d  o f  f o r a g e  o r  u n d e r 

g round  p a r t s .

I n  th e  f i e l d  p l o t s ,  c u t t i n g  f o r  hay  r e s u l t e d  i n  th e  g r e a t e s t  s e a 

so n a l y i e l d s  o f  f o r a g e ;  b u t th e  p l o t s  w h ich  w ere  c u t  a t  3 in c h e s  o u t -  

y i e ld e d  th o s e  c u t  a t  6 in c h e s .  Legum es, by s u p p ly in g  n i t r o g e n ,  had  a  

s t im u la t in g  in f lu e n c e  upon  th e  g row th  o f  th e  g r a s s e s .

The ch em ica l d a t a  i n d i c a t e  t h a t  y o u n g , r a p i d l y  g ro w in g  g r a s s e s ,  

w e l l  s u p p l ie d  w ith  n i t r o g e n  and m o is tu r e ,  a r e  v e ry  h ig h  i n  c ru d e  pro

t e i n  b u t  r e l a t i v e l y  low  i n  s o lu b le  c a r b o h y d r a te s .

- 1 7 -



LITERATURE CITED

1 .  A r c h ib a ld ,  J .  G ., " S tu d ie s  in  th e  C h em istry  o f  P a s tu r e  G ra s se s* ”' 
M a s sa c h u se tts  A g r ic u l tu r a l  E x p erim en t S t a t i o n  B u l l e t i n  347 (a n n u a l 
r e p o r t ) ,  page 2 3 , 1937 .

2 . C a r r i e r ,  L . and R . A. O ak ley , "The Management o f B lu e g ra s s  
P a s t u r e s . ” V ir g in ia  A g r i c u l t u r a l  E xperim en t S t a t i o n  B u l l e t i n  204 , 
1 91 4 .

3 .  G ordon, A. and A. Vif. Sampson, "C o m p o sitio n  o f  Common F o o t h i l l  
P l a n t s  a s  a  F a c to r  in  Range M anagem ent.” C a l i f o r n i a  A g r i c u l t u r a l  
E x p erim en t S t a t i o n  B u l l e t i n  627 , 1 9 3 9 .

4 .  H e in , M. A. and  A. C. Cook, " E f f e c t  o f  M ethod and R a te  o f  G razing  
on B eef P r o d u c t io n  and P la n t  P o p u la t io n  o f  P a s tu r e s  a t  B e l t s v i l l e ,  
M a ry la n d .” U .S .D .A . T e c h n ic a l B u l l e t i n  538 , 1937*

5 .  L e u k e l, W. A. and  J .  Ii. Colem an, "Growth B eh av io r and  M ain ten an ce  
o f  O rgan ic  Foods i n  B ah ia  G ra s s ."  F lo r id a  A g r i c u l t u r a l  E x p erim en t 
S t a t i o n  T e c h n ic a l B u l l e t i n  2 1 9 , 1930 .

6 .  L e u k e l, W. A. and R. M. B a r n e t t e ,  " C u tt in g  E x p e rim en ts  w ith  B ah ia  
G rass  Grown i n  L y s im e te r s ."  F lo r id a  A g r i c u l t u r a l  E x p erim en t 
S t a t i o n  T e c h n ic a l B u l l e t i n  286 , 1935*

7 .  W i l la r d ,  H. S . ,  " F a c to r s  I n f lu e n c in g  th e  P a l a t a b i l i t y  o f  H a y .” 
Wyoming A g r i c u l t u r a l  E x p erim en t S t a t i o n  B u l l e t i n  199 , 1933*

-18


