
SzNf 
ENGLISH 
NATURE 

The long-term effects of cutting on 
the yield, floristic composition and 

soil nutrient status of chalk grassland 
No. 71 - English Nature Research Reports 

working today 
for nature tomorrow 



English Naturc Rcscarch Rcport 

Number 71 
The long-term effects of cutting on the yield, 

floristic composition and soil nutrient 
statiis of chalk grassland 

T+ C. E. Wcils Kr. R .  Cox 
ITE, Monkswood 

Final report (Contract HF3 -OX -26) 

Nominatecl Ollicer: Dr R G Jeffersori 

Furtlicr copies oP this report arc availahic from thc 
i ioirr imted officer at English Naturc, Norllmiiiistcr House, 

Pctcrhorough, PE 1 1 U A  

lSSN 0'167-876X 

0 copyright English Naiurc 1097 



CONTENTS 

Page 

Executive Summary 

1. In t roduct ion  

2. Methods 

2.1 S i t e  d e t a i l s  
2.2 Experimental d e t a i l s  
2.3 Estimation of botan ica l  composition 
2.4 Flower counts 
2.5 Soil chemical ana lys i s  
2.6 Chemical ana lys i s  of vegetat ion 
2.7 S t a t i s t i c a l  ana lys i s  

3. Resul t s  

3.1 

3.2 

3.3 

Effec ts  of c u t t i n g  on above ground dry weight y i e ld  

3.1.1 Effec t  of c u t t i n g  on annual y i e l d  
3.1.2 Effec t  of re turn ing  c u t  material on above ground 

y i e l d  
3.1.3 In t e rac t ion  between c u t t i n g  t reatments  and t h e  

r e t u r n  o r  non-return of c l ipp ings  

Effec ts  of c u t t i n g  on f l o r i s t i c  composition 

3.2.1 Number of spec ies  
3.2.2 Species which were not  s i g n i f i c a n t l y  a f f ec t ed  

by any of the  t reatments  
3.2.3 Species which showed a s i g n i f i c a n t  (pCO.05 

o r  greater) e f f e c t  of c u t t i n g  
3.2.4 Species fa r  which the  r e t u r n  o r  removal of c u t  

material ( n u t r i e n t s )  had a s ignifr icant  e f f e c t  
3.2.5 Composition and s t r u c t u r e  i n  May 1987 af p l a t s  c u t  

once a year  fo r  23 years  
3.2.6 Composition and s t r u c t u r e  i n  May 1987 of p lo t s  c u t  

twice a year  for  23 years  
3.2.7 Composition and s t r u c t u r e  i n  May 1987 of plots c u t  

t h ree  times a year  for  23 years  

E f fec t s  of no management a f t e r  7 ,  16 and 23 years  

3.3.1 Composition of plots not  c u t  f o r  7 years  
3 . 3 . 2  Composition of p l o t s  not c u t  for 16 years  
3.3.3 Composition of p l o t s  no t  c u t  for  23 years  

1 

4 

4 
4 
5 
6 
6 
8 
8 

9 

9 

9 

11 

12 

12 

12 

13 

14 

20 

21 

22 

23 

24 

25 
26 
28 



CONTENTS (contd) 

Page 

3.4 

3.5 

The effects of returning or removing nutrients on soil 
properties and on the vegetation 

3.4.1 The proportion ( % )  of N, P, K, Ca and Mg in the 

3.4.2 The quantities of nutrients removed or returned 

3.4.3 Effect on soil nutrients of removing or returning 

vegetEltion 

t o  the plots 

plant material 

Effects of cutting treatments and no management 
on flowering 

3.5.1 Results from May 1988 
3.5 .2  Results from August 1988 
3.5.3 Effect of treatments on Bromus inflorescences 

4 Discussion 

5 References 

6 Acknowledgements 

7 Tables 

a Appendices 

29 

29 

30 

31 

35 

35 
36 
36 

38 

46 

48 

49 

78 



EXECUTIVE SUMMARY 

1. This  r epor t  descr ibes  the  r e s u l t s  of an experriment aimed a t  

i n v e s t i g a t i n g  the  long-term e f f e c t s  of c u t t i n g  an the  y i e l d ,  f l o r i s t i c  

composition and s o i l  n u t r i e n t  s t a t u s  of chalk grassland.  The experiment 

was c a r r i e d  out  a t  Knocking Hoe, National Nature Reserve, Bedfordshire 

fo r  a per iod of 23 years  (1965 t~ 1988). 

2. Three c u t t i n g  t rea tments (cu t  once i n  May; c u t  twice, i n  May And June; 

and c u t  t h r i c e ,  i n  May, June and Ju ly )  were appl ied annually i n  a 

randomised block experiment r ep l i ca t ed  fou r  times, Using a s p l i t - p l o t  

design,  c u t  material w a s  e i t h e r  removed from ha l f  of the  sub-plots  or 

was returned as f i n e l y  ground material. 

3. The e f f e c t s  of the  var ious t reatments  on f l o r i s t i c  composition were 

est imated by d e t a i l e d  dry weight analysis of p l o t s  rin 1971 and 1987. 

Ef fec t s  on se l ec t ed  s o i l  properties (pH, organlic matter can ten t ,  

e x t r a c t a b l e  K ,  C a .  Mg, Mn and t o t a l  N and P )  were est imated by detailed 

sampling of s o i l s  i n  1973 and 1987. 

4. The t o t a l  annual above ground y i e l d  of p l o t s  c u t  once a year  was 

greater than f o r  p l o t s  cu t  twice or t h r i c e  a year  i n  17 ou t  of 24 

years.Mean annual y i e l d ( d r y  weight) f o r  p l o t s  cu t  once, twice and three 

times a year  w a s  194, 176, and 151 g m2 r e spec t ive ly .  P l o t s  to  which 

c u t t i n g s  were returned cons i s t en t ly  out-yielded p l o t s  from which c u t  

material was removed, although s i g n i f i c a n t  d i f f e rences  (pc 0.05)  were 

only recorded i n  14 out  of the  24 years .  



5. Seven years  after the  experiment began, con t ro l  p l o t s ( n o t  c u t )  had 

s i g n i f i c a n t l y  fewer spec ies  than p l o t s  which were c u t ( l 9  compared to  

30) .By 1987, the  con t ro l  p l o t s  were dominated by scrub and coarse, 

tussocky Bromus e rec tus  and the  number of spec ie s  present  had f a l l e n  to 

16.3.In c o n t r a s t ,  c u t  p lo t s  contained between 27 t o  37 spec ies .  

There w a s  no s i g n i f i c a n t  d i f f e rence  i n  the  number of spec ie s  i n  p l o t s  

c u t  once, twice o r  th ree  times a year  i n  e i t h e r  1971 o r  1987. 

6 Cut t ing  had a s i g n i f i c a n t  e f f e c t  (pcO.05) on 24 species i n  1971 and on 

35 spec ie s  i n  1987,Twenty-one spec ies  showed a s i g n i f i c a n t  d i f f e rence  

i n  both years .  Twelve out  of 53 spec ies  present  were not  s i g n i f i c a n t l y  

a f f ec t ed  by any treatment(most1y spec ies  of low freguency) .Detai ls  of 

the  response of ind iv idua l  spec ies  are presented i n  Tables 3.11 and 

3.12. 

After  7 yea r s ,  only one species( Galium verum) showed a significant 

response t o  the  r e t u r n  or removal of c u t  material. By 1987, 16 spec ies  

showed a s i g n i f i c a n t  response. Nine spec ies  were more abundant i n  p l o t s  

t o  which n u t r i e n t s  had been returned.  These were: Bromus e r e c t u s ,  Carex 

Elacca,  Campanula glomerata,  Campanula rotundifol-ia, Centaurea n i g r a ,  

Leontodon h isp idus ,  Pimpinella saxifraga, and PlantaEo lanceola ta .  

Seven spec ie s  were more abundmt i n  p l o t s  from which n u t r i e n t s  had been 

removed. These were: 

Festuca ovina,  Asperula cynanchica, Linum catharticum. Lotus 

co rn icu la tus ,  Onobrychis v i c i i f o l i a ,  Scabiosa columbaria and Succisa  

p r a t e n s i s .  

8. The proport ion of K,Mg and N i n  the  vege ta t ion  was s i g n i f i c a n t l y  

d i f f e r e n t  between c u t t i n g  treatments and all. elements except f o r  K were 



s i g n i f i c a n t l y  d i f f e r e n t  i n  the  vegetat ion from the  d i f f e r e n t  c u t t i n g  

da te s .  Nitrogen was the  only element to show a s i g n i f i c a n t  t rend  with 

t i m e  w i t h  a 17% increase  i n  mean value over 20 years. 

9. There were no s i g n i f i c a n t  d i f f e rences  between t reatments  i n  t h e  t o t a l  

amount of n u t r i e n t s  removed annually i n  t h e  c u t  vege ta t ion .  The amount 

(g m-2 year-1)of K , C a ,  Mg, P and N removed annually was ca l cu la t ed  as 

1.84, 1.66. 0.26,0.17 and 2.66 respec t ive ly .  

10. There w a s  no s i g n i f i c a n t  d i f f e rence  i n  pH, organic matter content  and 

e x t r a c t a b l e  K i n  soil from any treatment i n  1973, although the re  were 

significant d i f fe rences  i n  % N , %  P,Mn and Mg. 

I n  1987, the re  were s i g n i f i c a n t  d i f f e rences  i n  the  so i l s  

beneath the  var ious t reatments  (Tables 3.22, 3.23 and 3 a 24) . 
P l o t s  t o  which cu t  material was re turned had s i g n i f i c a n t l y  higher  

values  fo r  K than remove p l o t s ,  whereas p l o t s  from which vegeta t ion  w a s  

removed had higher  l e v e l s  of Na,Mg and Mn. There were no s i g n i f i c a n t  

d i f f e rences  i n  the  amounts of P or N ,  nor i n  p R  o r  organic matter 

content  

11. Cut t ing  had a s i g n i f i c a n t  effect on the  flowering and reproduct ive 

capac i ty  of spec ies .  Most spec ies  flowered more profusely i n  c u t  p l o t s ,  

compared with uncut con t ro l s ,  although 3 species(Carex f l a c c a ,  

F i l ipendula  vu1gari.s and Poterium sanmiso rba )  had s i g n i f i c a n t l y  more 

inf lorescences  i n  con t ro l  p l o t s .  

12. The relevance of t he  r e s u l t s  of t h i s  experiment t o  the management of 

for  na ture  conservation are discussed and evaluated,  chalk grassland 



1 INTRODUCTION 

Chalk grass land  is a b i o t i c  plagioclimax which has been maintained i n  the  p a s t  

by graz ing  animals,  p r i n c i p a l l y  sheep, c a t t l e  and r a b b i t s .  P r i o r  t o  the  

advent of myxomatosis i n  1953-54 few s t u d i e s  had been made of the  effects of 

d i f f e r e n t  management t reatments  on chalk grassland, probably because grazing 

by sheep and r a b b i t s  w a s  observed to  maintain a s h o r t ,  open genera l ly  species-  

r ich t u r f  which supported a c h a r a c t e r i s t i c  fauna. It is  now widely accepted 

t h a t  i f  t he  b io log ica l  i n t e r e s t  and r ichness  of chalk grass lands  i s  t o  be 

maintained, Some form of management, employing graz ing  animals or a s u b s t i t u t e  

f o r  graz ing  such as mowing, must be used. 

Grazing has always been, and is  l i k e l y  t o  remain, the  p re fe r r ed  management 

opt ion ,  p a r t l y  because i t  i s  the t r a d i t i o n a l  method of land management which 

has been responsible  fox: c r e a t i n g  and maintaining the b io log ica l  i n t e r e s t  and 

p a r t l y  because i t  creates a more d ive r se  range of micro-habi ta ts  than other 

forms of management. Nevertheless,  t he re  is o f t e n  a d i v e r s i t y  of views on 

what is  the  b e s t  form of management f o r  a p a r t i c u l a r  s i t e  o r  area. Morris 

(1971) has q u i t e  r i g h t l y  argued t h a t  lit e s s e n t i a l  t o  de f ine  ob jec t ives  of 

management c l e a r l y  and has presented evidence i n  numerous publ ica t ions  t o  

support  t h i s  view with p a r t i c u l a r  reference t o  inve r t eb ra t e  animals (see 

Morris 1978 f o r  a review).  

The in f luence  of systems of management upon t h e  botan ica l  composition of 

downland have received scan t  a t t e n t i o n ,  except for  s t u d i e s  by Norman (1957), 

Kydd (1957), Wells (1969) and Hawes (1971).  The use of sheep for  managing 

chalk grass lands  f o r  t he  purposes of na ture  conservat ion was pioneered by the  
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Nature Conservancy a t  Aston Rowant but  even on large na tu re  reserves, 

maintaining grazing animals ou ts ide  a farming system has not  been without its 

problems. Where reserves  are small, which i s  o f t e n  the  case with sites owned 

o r  managed by Wild l i fe  T rus t s ,  using grazing animals is at tended by many 

problems and a l t e r n a t i v e  methods are needed. The most obvious a l t e r n a t i v e  i s  

some form of c u t t i n g  o r  mowing. 

A r e p l i c a t e d ,  small scale experiment to i n v e s t i g a t e  the  e f f e c t s  of cutting on 

the  bo tan ica l  c ~ m p ~ ~ i t i o n  of chalk grassland was l a i d  down on a s t e e p ,  south- 

fac ing  slope on the  Barton H i l l s ,  Bedfordshire i n  1963. This experiment 

compared the  effects of time of year of c u t t i n g  and frequency of c u t t i n g  with 

sheep grazing.  The r e s u l t s  were presented i n  Wells (1971 and 1980). 

Experience gained fram t h i s  experiment was used t o  design alasger experiment, 

which included measuring the e f f e c t  of removing o r  r e tu rn ing  c u t  p l an t  

material on the  bo tan ica l  composition of the  sward. This  experiment, a t  

Knocking Hoe National Nature Reserve, Bedfordshire,  began i n  1965, with the  

first stage being completed i n  1975. The r e s u l t s  from the  f i r s t  11 years  were 

made i n  a r epor t  to the  Nature Conservancy Council (Wells 1976). I n  the  

following years  (1976 t o  1986), experimental t reatments  were maintained and 

dry weight measurements continued, but  except for  occasional  no te s ,  no 

d e t a i l e d  measurements were made of the  f l o r i s t i c  composition of the  p l o t s .  

I n  August 1987, NERC were commissioned by the  Nature Conservancy Council to  

undertake a programme of research i n t o  the  e f f e c t s  of c u t t i n g  on chalk 

grassland. The ob jec t ives ,  as s t a t e d  i n  the  con t r ac t  were: 

2 



“To assess and publ ish the  r e s u l t s  of 21 years completed work of c u t t i n g  and 

removing c u t t i n g s  on: 

(1) the  botan ica l  composition of chalk grassland and 

( 2 )  t he  n u t r i e n t  s t a t u s  of chalk grassland” 

To provide d e t a i l e d  information f o r  t h i s  c o n t r a c t ,  d e t a i l e d  s o i l  and 

vegeta t ion  measurements were made on a11 p l o t s  at Knocking Hoe i n  1987. This 

repor t  provides an ana lys i s  of these  da t a  and combined with information 

gathered previously provides an assessment of t he  long-term e f f e c t s  of c u t t i n g  

on the  f l o r i s t i c  composition of chalk grassland.  

3 



2 METHODS 

2.1 SITE DETAILS 

The s tudy area is  s i t u a t e d  on a s t e e p ,  south-facing slope within the  

Knockring Hoe National Nature Reserve i n  Bedfordshire (Grid re ference  

TL 131308). The s i te  was se l ec t ed  f o r  i t s  apparent uniformity i n  

vege ta t ion  s t r u c t u r e  and absence of scrub.  There is  no evidence t h a t  

t he  s i te  has ever  been ploughed. The grassland, which is  a t y p i c a l  

Mesobrometum, ( C G 3  i n  the  NVC) had been grazed fo r  the  p a s t  70 years  or 

more by a combination of sheep, c a t t l e  and r a b b i t s ,  bu t  precise d e t a i l s  

of stock numbers are lacking.  

The s o i l s  on the  s lope  are highly calcareous and are main1.y der ived 

from the  Lower Chalk. with small addi t ions  of brown e a r t h  material 

o r i g i n a t i n g  from g l a c i a l  d r i f t  which occupies the  h i l l  tops .  

2.2 EXPERIMENTAL DETAILS 

A sheep and rabbit-proof exclosure,  33 x 22 m was e rec t ed  i n  J u l y  1964 

on the  most convex p a r t  of the  s lope ,  with t he  long axis of the  

exclosure along the  contour of the  s lope.  Within t h e  exc losure ,  24 

p lo t s ,  each 2.44 x 1.52 m were l a i d  down i n  4 blocks,  with guard rows 

of 30 cm between each p l o t  (Fig.  1). Three c u t t i n g  t reatments  and 

t h r e e  unt rea ted  p l o t s  ( con t ro l  p l o t s )  were a l loca ted  a t  random t o  each 

block. The purpose of having 3 cont ro l  p l o t s  i n  each r e p l i c a t e  was t o  

enable  con t ro l  p l o t s  t o  be harvested a t  i n t e r v a l s  when the  composition 

of a l l  p l o t s  was t o  be determined by harves t ing  and s o r t i n g  i n t o  

spec ie s .  This was done i n  1971 (7 years  uninterrupted succession t o  
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scrub)  and again i n  1987 (23 years  of uninterrupted succession t o  

s c r u b ) ,  l eav ing  one cont ro l  p l o t  pe r  r e p l i c a t e  f o r  a f i n a l  harves t  a t  

the end of the  experiment. 

The th ree  c u t t i n g  t reatments  were (1) c u t  once a year i n  May; (2)  c u t  

twice a year  i n  May and June; and (3) c u t  t h r i c e  a yeas i n  May, June 

and J u l y .  I n  add i t ion ,  t he  c u t  p l o t s  were s p l i t  i n t o  two subplo ts ;  one 

ha l f  chosen randomly had the  c l ipp ings  returned as f i n e  ground p l a n t  

material and the  o the r  ha l f  had i t s  c l ipp ings  removed. P l o t s  were c u t  

with hand shears  as c lose  t o  the  ground as poss ib l e  ( C  1 c m ) ,  t he  c u t  

material being removed from the  p l o t s ,  dried for  48 h r s  at  85°C i n  a 

forced-draught oven and weighed t o  cons tan t  weight. P l an t  material 

which w a s  t o  be returned t o  the  p l o t s  was ground i n  a r o t a r y  m r i l l  t o  a 

f i n e  powder and s c a t t e r e d  evenly over t he  sub-plot by hand, 2-3 days 

a f t e r  cu t t i ng .  Sub-samples of the  ground p l a n t  material were taken for  

chemical ana lys i s  from material which was no t  re turned t o  t h e  plots. 

2.3 ESTIMATION OF BOTANICAL COMPOSITION 

To enable  meaningful comparisons t o  be made with records of botan ica l  

composition made previously,  the  same methods used i n  1971 were 

employed i n  1987. 

A l l  p l o t s  which had been c u t  annual ly  s i n c e  1965 were cut  t o  ground 

l e v e l  on I June 1987. I n  add i t ion ,  4 p l o t s  (numbers 2 ,  11, 15 and 21) 

which have not  received any treatment s ince  being enclosed i n  1964, and 

4 p l o t s  (numbers 1, 9 ,  13 and 19) which had l a s t  been c u t  i n  1971, were 

c u t  t o  ground l e v e l .  The cu t  material was s t o r e d  a t  -20°C and 

subsequently so r t ed  i n t o  ind iv idua l  species and dead p l a n t  material. 



Dry weights were determined after drying f o r  48 h r s  a t  85"c. The dry 

weight da t a  provide the  most accurate  estimate of t h e  long-term e f f e c t s  

of the var ious c u t t i n g  t reatments  on the  f l o r i s t i c  composition of the 

grass land .  They a l s o  provide the  raw d a t a  fo r  looking a t  changes which 

occur i n  the  p l o t s  which were not  managed i n  any way for  23 and 16 

years  respec t ive ly .  

2.4 FLOWER COUNTS 

The e f f e c t  on flower production of annual c u t t i n g  compared with not  

managing chnlk grassland w a s  estimated by counting inf lorescences  of 18 

and 23 species i n  May and August 1988 respec t ive ly .  

Inf lorescences  of Bromus erectus were counted and weighed i n  May 1987 

and 1988 i n  an attempt t o  see i f  c u t t i n g  frequency, and the  r e t u r n  o r  

non-return of n u t r i e n t s  a f fec ted  the  reproduct ive performance of t h i s  

dominant grass * 

2.5 SOIL CHEMICAL ANALYSIS 

I n  Masch 1987, s o i l  samples were co l l ec t ed  from each of the  48 sub- 

p l o t s  of  the  experiment ( 6  from sub-plots  rece iv ing  the  annual c u t t i n g  

t reatment ,  with and without the r e tu rn  of  n u t r i e n t s ,  2 from sub-plots 

last c u t  i n  1971, 4 from p l o t s  which had received no t reatment  s ince  

1964 x 4 b locks ) .  Before samples were taken,  l i t t e r ,  mosses and any 

other  vege ta t ion  was removed. A t  each randomly determined sampling 

polint, two 2.5 cm diameter cores  5 cm deep were co l l ec t ed ,  pooled, air- 

d r i e d  and s ieved to  pass  a 2 mm mesh. Five samples were taken from 

each sub-plot ,  240 samples (5  x 48) being taken i n  a l l  f o r  ana lys i s .  
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The following measurements were made by the  Chemical Sec t ion ,  Merlewoad 

Research S t a t i o n  using s tandard s o i l  a n a l y t i c a l  procedures (Allen et 

aZ. 1974): 

pH - determined e l ec t rome t r i ca l ly  i n  a i r -d ry  soil d i l u t e d  l :2 .5  

with water, stood 30 minutes and s t i r r e d .  

Loss-on-ignition ( L , O , I , )  - determined a t  375°C over 16 hours 

us ing  the  method of B a l l  (1964). 

Total ni t rogen  - determined co lo r ime t r i ca l ly  by auto-analyser,  

following d iges t ion  of s o i l  with H,S04, K,SOI, and H,O. 

Exchangeable K ,  Mg, Mn and Na were ex t r ac t ed  i n  n e u t r a l  N 

ammonium acetate, using 6 g s o i l  t o  200 ml extractant, 

shaken for  1 hour. K and Na were measured by flame 

photometry, Mg and Mn by atomic absorbt ion 

spectrophotometry. 

'Ext rac tab le '  P was ex t rac ted  i n  0.5 m sodium bicarbonate ,  us ing  

5 g s o i l  t o  100 m l  e x t r a c t a n t  (shaken f o r  30 minutes) ,  and 

determined co lo r ime t r i ca l ly  a f t e r  a c i d i f i c a t i o n .  

The same sampling s t r a t e g y  and methods of chemical ana lys i s  were used 

on s o i l s  sampled from the  same p l o t s  i n  February 1973. T h i s  enables 

d i r e c t  comparisons t o  be made of changes i n  soil. chemical p rope r t i e s  

over a 14 year  per iod i n  p l o t s  subjected t o  c a r e f u l l y  documented 

management p r a c t i c e s .  
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2.6 CHEMICAL ANALYSIS OF VEGETATION 

I n  order  t o  c a l c u l a t e  t h e  q u a n t i t i e s  o f  some important chemical 

elements removed o r  re turned annually i n  t h e  c u t  vege ta t ion ,  samples af 

t he  d r i e d ,  f i n e l y  ground vegetat ion were taken annually for ana lys i s  

from 1965-87 (except for 1984, when the  samples were lost). The amount 

of N ,  P ,  K ,  C a ,  Mg and Fe i n  the  samples was determined us ing  s tandard 

analytrical  procedures (Allen et aZ., 1974). The quan t i ty  of chemical 

element removed or  re turned annually to each sub-plot was ca lcu la t ed  by 

mult iplying the  dry weight of the  vege ta t ion  i n  each sub-plot by the  

amount of chemical element i n  the  vege ta t ion  sample. 

2.7 STATISTICAL ANALYSIZ 

After appropr ia te  t ransformations,  a l l  d a t a  were subjec ted  t o  ANOVA, 

us ing the  s tandard SAS programme on the  VAX computer a t  Monks Wood, 
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3 RESULTS 

3.1 EFFECTS OF CUTTING ON ABOVE GROUND DRY MATTER YIELD 

3 , l . l  Effect of cutting on annual yield 

The t o t a l  annual y i e l d  of p l o t s  cu t  ance a year was greater than for 

p l o t s  c u t  twice a year  o r  three times a year  i n  17 ou t  of the  24 years 

of t h i s  experiment. These d i f fe rences  were significant from 1969 t o  

1976 ( ~ ( 0 . 0 5  o r  g r e a t e r ) ,  bu t  t h e r e a f t e r  although the  genera l  t rend  

remained the  same, d i f f e rences  were only s i g n i f i c a n t  i n  3 years out of 

12 i n  the  per iod 1977 t o  1988 (Table 3.1 ) .  

Mean annual above ground dry matter y i e l d  fo r  the  24 year  per iod 1965- 

88 was 194.05 g m2 fo r  p lo t s  cu t  once a yeas ,  176.51 g m2 for  p l o t s  c u t  

twice a year  and 151.84 g m2 fo r  p lo t s  c u t  t h ree  t i m e s  a year .  There 

was considerable  between year  va r i a t ion :  lowest y i e l d s  were recorded i n  

1976 following the  except ional ly  dry winter  of 1975 and t h e  'great 

drought '  of 1976. P l o t s  cu t  once, twice and t h r i c e  had y ie lds  of 

141.8, 86.5 and 71.1 g m2 respec t ive ly .  I n  c o n t r a s t ,  hrighest y i e l d s  f o r  

p l o t s  cu t  once and twice a year  occurred i n  1972 (302.9 and 228.4 g m2) 

when r a i n f a l l  was well above average. Yields of greater than 200 g m2 

were recorded i n  1965 (236.8 g m2). 1967 (234.5 g m2), 1985 (203.0 g 

m2) and 1988 (201.2 g m') i n  p l o t s  c u t  t h ree  t i m e s  a year .  A common 

factor l i n k i n g  these  years was higher  than average win ter  and sp r ing  

r a i n f a l l ,  coupled with mild winters .  
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I n  p l o t s  c u t  once a yea r ,  a t  the  end of May, t he  above ground dry 

matter y i e l d  represents  the  growth of new p l a n t  material and 

accumulated dead material made i n  the  12 months s ince  l a s t  cu t .  I n  

p l o t s  c u t  twice a yea r ,  the  y i e l d  of material a t  the  f i r s t  harves t  

represents  11 months growth; f o r  p l o t s  c u t  t h ree  times a year ,  t he  

f i r s t  harves t  represents  10 months growth s i n c e  t h e  l a s t  cut, With the  

exception of 1965 and 1987, the y i e l d  of above ground dry matter a t  the  

end of May i n  p l o t s  c u t  once a year  was s i g n i f i c a n t l y  greater (ptO.05 

or  greater) than i n  p l o t s  cu t  twice o r  t h r e e  times a year  (Table 3.2 ) .  

The cont r ibu t ion  made by the  f i r s t  harves t  ( i n  May) t o  the  t o t a l  annual 

y i e l d  of p l o t s  c u t  twice a year was 78.5%; fo r  p l o t s  c u t  t h ree  times a 

year  i t  was 68.1%. 

The second ha rves t ,  taken a t  the  end of June represents  t h e  regrowth 

made i n  one month s ince  the  f irst  cu t  was taken. For the  per iod 1965 

t o  1988, the  m e a n  dry matter y i e ld  a t  the  second harves t  w a s  37.94 g m2 

fo r  p l o t s  c u t  twice a yea r ,  and 32.99 g m2 f o r  p l o t s  cut  t h ree  times a 

year  (no t  s i g n i f i c a n t ) .  

There was considerable  between year  v a r i a t i o n  i n  t he  above ground dry 

matter accumulated i n  the  month of June (Table 3.3).  Exceptionally l o w  

y i e l d s  were recorded i n  1973 and 1976 (5.8 and 7.75 g m2 r e s p e c t i v e l y ) ,  

compared with 73.0 and 87.05 g m2 recorded i n  1967 and 1981. 

The t h i r d  harves t  taken a t  the  end of J u l y  i s  the regrowth made i n  t he  

one month s i n c e  the  previous c u t  made a t  t h e  end of June. The mean 

y i e l d  for the  per iod 1965 to  1988 was 15.37 g m2 which is  less than ha l f  

t he  mean y i e l d  made i n  the  previous month. There was considerable  
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between year  v a r i a t i o n  i n  the  dry matter produced i n  J u l y ,  ranging from 

3.65 g m2 i n  1975 t o  35.75 g m2 i n  1973 (Table 3 .4 ) .  These d i f f e rences  

are probably assoc ia ted  with the  a b i l i t y  of the  p l a n t s  t o  mobilise 

reserves  t o  produce new l e a f  material i n  an environment which i s  

changing from month t o  month with respec t  t o  water and n u t r i e n t  supply. 

3.1.2 Effect of returning cut material an above ground yield 

I n  both t o t a l  annual y i e l d  and f i r s t  c u t  y i e l d ,  plots where c u t t i n g s  

were returned as f i n e l y  ground-up material produced a greater above 

ground dry weight than p l o t s  from which c u t t i n g s  were removed (Tables 

3.5 and 3 .6 ) .  These d i f f e rences  became s i g n i f i c a n t  (p<O.O5 or greater) 

i n  1971 and t h i s  t rend continued untril 1988, althaugh d i f fe rences  were 

not  s i g n i f i c a n t  i n  1987 and 1988. For the  24 years  of t h i s  experiment, 

t h e  mean annual y i e l d  of p l o t s  t o  which c l ipp ings  were re turned w a s  

189.7 g m2,  compared with 158.5 g m2 f o r  p l o t s  which received no 

c l ipp ings  (p<  0.05). 

The r e tu rn  of c l ipp ings  had no s i g n i f i c a n t  e f f e c t  on y ie lds  a t  the  June 

harves t  each year u n t i l  1978, when p l o t s  rece iv ing  c l ipp ings  yielded 

s i g n i f i c a n t l y  more herbage (<p<O.Ol) than p l o t s  from which c l ipp ings  

were removed. This t rend continued u n t i l  1988 (Table 3 .7) .  although 

d i f f e rences  were not  s i g n i f i c a n t  a t  the  5% l e v e l  i n  1980, 1986, 1987 

and 1988. 

P l o t s  c u t  f o r  a t h i r d  time ( i n  J u l y )  fa i led  t o  show any s i g n i f i c a n t  

d i f f e rences  between p l o t s  (Table 3 .8) .  Nevertheless ,  p l o t s  t o  which 

c u t t i n g s  were returned out-yielded those from which c u t t i n g s  were 

removed s ince  1975. 
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The r e s u l t s  of r e tu rn ing  c u t  material may be summarised as follows: 

Table 3.9 Number of s i g n i f i c a n t  r e s u l t s  (ptO.05) between plots to 
which ( a )  c l ipp ings  returned and ( b )  c l ipp ings  removed, 1965 t o  1988. 
Maximum of 24 poss ib le .  

F i r s t  c u t  Second c u t  Third c u t  
(May) ( June ) ( Ju ly)  

Return greater 
than removal 1 4  7 0 

3.1.3 Interaction between cutting treatments and the return or non-return of 

c 1 i ppings 

There was no evidence of any s i g n i f i c a n t  i n t e r a c t i o n  between the 

frequency of c u t t i n g  and the  r e tu rn  of c u t t i n g s  on p l o t  y i e l d .  

3.2 EFFECTS OF CUTTING ON FLORISTIC COMPOSITION 

Dry weight analyses  made i n  1971 and 1987 of ind iv idua l  p l o t s  were used 

t o  assess the  e f f e c t  of d i f f e r e n t  c u t t i n g  t reatments  on the  f l o r i s t i c  

composition of p l o t s  subjected t o  the  same t reatments  for  7 and 23 

years  respec t ive ly .  Data f o r  each spec ie s  were analyzed sepa ra t e ly  

us ing  s tandard ANOVA procedures. A summary of the  d e t a i l e d  ANOVA for 

ind iv idua l  spec ie s  is  presented i n  Table 3-10, Species  which were 

s i g n i f i c a n t l y  a f f ec t ed  by the  var ious c u t t i n g  t reatments  are i d e n t i f i e d  

i n  Table 3-11; spec ies  which responded s i g n i f i c a n t l y  t o  the  r e t u r n  or  

semoval of c u t  material are l i s t e d  i n  Table 3.12. 

3.2 .1  Number of species 

O f  t he  53 spec ie s  recorded i n  the dry weight samples, 45 were recorded 

i n  both 1971 and 1987; four  spec ies  (Festuca arundinacea,  Gent ianel la  
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amarella, Senecio i n t e p r i f o l i u s  and Trifolium pra tense)  were only 

recorded i n  1971 while four  spccies (Centaurea scabiosa ,  Lolium 

perenne, Rhamnus ca tha r t i cus  and Sonchus o le raceus)  were only found i n  

1987. A l l  were present  i n  only very small quan t i ty  and i t  is 

noteworthy t h a t  t h ree  of the  spec ies  are annuals o r  sho r t - l i ved  

perennia ls  (Gent iane l la ,  Sonchus and Senecio) and are known t o  

f l u c t u a t e  g r e a t l y  from year  t o  yeas. 

I n  1971, seven years  after the  experiment began, con t ro l  p lo t s  (not 

c u t )  had s i g n i f i c a n t l y  (pc0.05) fewer spec ie s  than p l o t s  which were cu t  

(19, compared t o  30.4) ,  but  t he re  w a s  na s i g n i f i c a n t  dirference i n  the  

number of spec ies  i n  p l o t s  cu t  once, twice o r  th ree  times a year  (29 .0 ,  

30.6 and 29.4 r e spec t ive ly ) .  

By 1987, 23 years a f t e r  t he  experiment began, the  number of spec ie s  i n  

t h e  con t ro l  p l o t s  had f a l l e n  t o  15.3, whereas the  number of spec ie s  i n  

c u t  p l o t s  remained much the  same as i t  had been 16 years previously (27 

t o  37 spec ies  per p l o t ,  mean 29.6) (Table 3.13). Details of changes i n  

the  con t ro l  p l o t s  are presented and discussed la ter  i n  3.3. 

3.2.2 Species which were not significantly affected by any of the treatments 

Twelve species ( o u t  of 53) showed no s i g n i f i c a n t  e f f e c t  of any 

t reatment  i n  e i t h e r  1971 or 1987. These spec ie s  cons is ted  of 3 grasses 

(Dacty l i s  glomerats.  Festtica arundinacea and Lolium perenm), 8 forbs 

(Car l ina  v u l a a r i s ,  Gent ianel la  amare-, Hypochaeris maculata, Picrris 

hieracioi-, P u l s a t i l l a  vulgaris,  Senecio i n t e g r i f o l i u s ,  Senecia 

jacobaea and Trifolium pra tense)  and a seedling of Quercus robur.  All 

were present  i n  t he  p lo t s  a t  low frequencies  or were present  as 



i s o l a t e d  ind iv idua l s  i n  only one or two p l o t s ,  and i t  i s  therefore not  

s u r p r i s i n g  t h a t  i n  the  ANOVA they showed no s i g n i f i c a n t  t rends .  

3.2.3 Species which showed a significant(p<0.05 or greater) effect of 

cutting 

I n  the  randomised block ana lys i s ,  24 spec ie s  were s i g n i f i c a n t l y  

d i f f e r e n t  i n  1971 and 35 i n  1987. Twenty-one species showed a 

s i g n i f i c a n t  d i f f e rence  i n  both years  (Tables 3.10 and 3.11). 

The following comments made regarding the  performance and response of 

ind iv idua l  spec ies  t o  the  3 c u t t i n g  t reatments  and to  not  being c u t  for 

16 and 21 years  respec t ive ly  are based on the  dry weight ANOVAs 

presented i n  Tables 3.10 and 3.11 and t h e  d e t a i l e d  dry weights f o r  

ind iv idua l  spec ies  i n  a l l  p l o t s  no t  presented here bu t  s t o r e d  a t  Monks 

Wood. 

Brachypodium sylvaticum. Not present  i n  any of the  cu t  p lo t s ,  bu t  

p re sen t  i n  some quan t i ty  i n  p l o t s  c u t  16 years  ago. Surp r i s ing ly  absent  

from p l o t s  which had not  been cu t  f o r  23 years. 

Br iza  media. Present  i n  s i g n i f i c a n t l y  greater q u a n t i t i e s  i n  p l o t s  cut  

twice cm t h r e e  times a year  than i n  p l o t s  cu t  once a year .  Absent 

from p l o t s  no t  c u t  for  14 or  23 years ,  al though present  i n  those p lo t s  

when the experiment began. 

Bromus e rec tus .  I n  1971. present  i n  s i g n i f i c a n t l y  greater quan t i ty  i n  

p lo t s  c u t  once a year  and i n  p l o t s  not  c u t  for  7 years  than i n  p l o t s  

c u t  twice or t h ree  times a year. I n  1987, still the dominant grass i n  
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all plots  bu t  s i g n i f i c a n t l y  more i n  p l o t s  no t  c u t  fo r  16 and 23 years 

than i n  p l o t s  rece iv ing  a c u t t i n g  t reatment .  (105 and 100 g m2 i n  

con t ro l  p l o t s  and 83, 62 and 46 g m2 i n  plots c u t  once, twice and th ree  

t i m e s  r e spec t ive ly . )  

Festuca ovina.  Present  i n  s i g n i f i c a n t l y  greater q u a n t i t i e s  i n  p l o t s  

c u t  twice and th ree  times a year  than i n  p l o t s  c u t  once a year  i n  1971, 

w i t h  the  same trend cont inuing i n  1987. Only surv iv ing  as a 'trace' i n  

p lo t s  not  cu t  for 16 o r  23 years .  

Hel ic to ts ichon pratense.  After  23 yea r s ,  p resent  i n  significantly 

g r e a t e r  q u a n t i t i e s  i n  p lo t s  cut  t h ree  times a year  than i n  p l o t s  c u t  

twice o r  once a year .  However, s i g n i f i c a n t l y  more of t h i s  spec ies  i n  

cut  p l o t s  than i n  con t ro l  (uncut)  p l o t s .  

Koelesia gracilis = K.  macrantha. Present  i n  greatest quan t i ty  i n  1971 

i n  p l o t s  c u t  t h r e e  times ar  twice a year .  I n  1987, s i g n i f i c a n t l y  more 

of t h i s  spec ies  i n  p l o t s  cu t  twice and th ree  times than p l o t s  c u t  once. 

A l l  c u t  p l o t s  having s i g n i f i c a n t l y  more than con t ro l  p l o t s .  

S i eg l ing ia  decumbens. 

of t h i s  spec ies  i n  c u t  p l o t s  than i n  con t ro l  p l o t s .  

Not p l e n t i f u l  i n  any p l o t  bu t  s i g n i f i c a n t l y  more 

Carex caryophyllea.  S ign i f i can t ly  more o f  t h i s  spec ies  i n  the  cut  

p lo t s  than i n  con t ro l  p l o t s  i n  1987, but d i f f e rences  between t h e  c u t  

p l o t s  not s i g n i f i c a n t .  Survives i n  the  con t ro l  p l o t s  as t h i n ,  

e t i o l a t e d  shoots .  



Carex f l acca .  S ign i f i can t ly  more of t h i s  spec ies  i n  p lo ts  uncut fo r  7 

years  than i n  c u t  p l o t s  i n  1971; t h i s  t rend continued and i n  1987 plots 

which had not  been c u t  fo r  17 and 23 years  contained s i g n i f i c a n t l y  more 

of t h i s  spec ies  than p lo t s  c u t  once, twice or  th ree  times a year .  

Asperula cynanchica. S i g n i f i c a n t l y  more of this spec ie s  i n  1971 i n  

p l o t s  c u t  twice and th ree  times a yeas  than i n  p l o t s  c u t  once a year or  

i n  p l o t s  no t  c u t  for  7 years .  By 1987, plots c u t  t h ree  times a year  

contained s i g n i f i c a n t l y  more Asperula than p l o t s  c u t  twice or Once a 

year. This spec ies  was l o s t  from p l o t s  no t  cu t  fo r  23 years and w a s  

only present  as a ' trace i n  p l o t s  not  c u t  f o r  17 years .  

Campanula glomerata. S ign i f i can t ly  mare of t h i s  species i n  p l o t s  c u t  

twice or t h ree  times a year ,  but  su rp r i s ing ly  p e r s i s t i n g  i n  small 

quan t i ty  rin con t ro l  p l o t s .  

Centaurea n ig ra .  Present  i n  good quan t i ty  i n  a l l  t reatments  with 

s i g n i f i c a n t l y  more of t h i s  spec ies  i n  p l o t s  which had not  been c u t  fo r  

17 years .  

Centaurea scabiosa.  

p resent  i n  quan t i ty  i n  p l o t s  not  c u t  for  17 and 23 years .  

Appears t o  be unable t o  withstand c u t t i n g  and only 

Chrysanthemum leucanthemum = Leucanthemum vulgare.  Only present  i n  

small amount i n  a l l  p l o t s ,  but  s i g n i f i c a n t l y  more i n  p l o t s  c u t  t h ree  

times than i n  o the r  p l o t s .  
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Cirsium acaulon. 

and thsee  times a year ,  but  never the less  p e r s i s t i n g  i n  uncut p l o t s .  

S ign i f i can t ly  more of t h i s  spec ies  i n  p l o t s  c u t  twice 

Crataems monogyna. The major shrub i n  the  uncut c o n t r o l s ,  with dry 

weights of 839 g m2 i n  p l o t s  not  cu t  f o r  23 years  and 133 g m2 i n  p lo ts  

no t  c u t  f o r  17 years .  Absent from p l o t s  c u t  three times a year and 

only present  as seedl ings  i n  p l o t s  cu t  once and twice a yeas. (0.07 and 

0.004 g m2 r e spec t ive ly )  

F i l ipendula  vu lga r i s .  S ign i f i can t ly  more of t h i s  spec ies  i n  the  uncut 

p l o t s  than i n  p l o t s  rece iv ing  c u t t i n g  t reatments .  I n  1987, 7.57 g m2 

i n  p lo t s  not  c u t  for  23 years, 8.75 g m 2  i n  p l o t s  c u t  17 years  ago and 

only c .  0.5 g m2 i n  p l o t s  cu t  annually.  

Galiurn verum. 

c u t  fo r  7 o r  17 years .  

Most p l e n t i f u l  i n  p l o t s  c u t  once a year  o r  i n  p l o t s  no t  

Does not  bene f i t  from frequent  c u t t i n g .  

Helianthemum chamaecistus. S ign i f i can t ly  more of t h i s  spec ies  i n  p l o t s  

no t  c u t  fo r  7 years  i n  1971. but  although more p l e n t i f u l  i n  1987 i n  

p l o t s  not  cu t  fo r  17 and 23 years ,  not  s i g n i f i c a n t l y  more abundant than 

lin c u t  p lo ts .  A spec ies  which seems t o  do w e l l  i n  both r egu la r ly  cut  

p l o t s  and i n  uncut vegetat ion.  

Hieracium p i l o s e l l a .  

absent  i n  1987 from a l l  cont ro l  p l o t s .  

r egu la r ly  managed grassland i n  which t o  surv ive .  

Present  i n  only small amounts i n  cut  p l o t s  and 

A spec ie s  which r equ i r e s  s h o r t ,  



Hippocrepis comosa. S i g n i f i c a n t l y  more of t h i s  spec ie s  i n  p lo t s  cu t  

twice or t h ree  times than i n  p l o t s  c u t  once. Only very small 

q u a n t i t i e s  p e r s i s t  i n  t he  con t ro l  p lo ts .  

Leontodon h isp idus .  S ign i f i can t ly  more of t h i s  species i n  p l o t s  c u t  

once o r  twice than i n  p lo ts  c u t  t h ree  times. P e r s i s t s  i n  small 

quan t i ty  i n  p l o t s  not  cu t  f o r  17 and 23 years .  

Linum catharticum. S ign i f i can t ly  more of t h i s  spec ies  i n  c u t  plots 

than i n  cont ro l  p l o t s ,  with a tendency t o  be more p r o l i f i c  i n  p l o t s  c u t  

once or twice than i n  p l o t s  cu t  t h ree  times a year. 

Lotus corn icu la tus .  

uncut p l o t s ,  

A spec ies  which does equal ly  well i n  ba th  c u t  and 

Pimpinella saxifraga. No s i g n i f i c a n t  d i f fe rences  between c u t t i n g  

t reatments  bu t  s i g n i f i c a n t l y  less Pimpinella i n  p l o t s  no t  c u t  for 23 

years  than i n  o the r  p l o t s .  

Plan tago lanceola ta .  No s i g n i f i c m t  d i f f e rences  between any 

t reatments .  

Plantago media. 

times a year  than i n  o the r  c u t t i n g  t reatments .  

c u t  f o r  17 and 23 years .  

S i g n i f i c a n t l y  more of t h i s  species i n  p l o t s  c u t  t h r e e  

Absent from p l o t s  no t  



Polygala vu lga r i s .  S ign i f i can t ly  more of t h i s  spec ie s  i n  cu t  p l o t s  

than i n  uncut p l o t s ,  with a t rend for  the  p l a n t  t o  be most p r o l i f i c  i n  

p l o t s  c u t  t h ree  t i m e s  a year .  

Poterium sanauisorba,  S ign i f i can t ly  more p l e n t i f u l  i n  p l o t s  no t  c u t  

for 7 ,  17 and 23 years than i n  c u t  p l o t s .  Nevertheless ,  t h i s  species 

can surv ive  q u i t e  w e l l  under a c u t t i n g  regime, inc luding  c u t t i n g  th ree  

times a year .  

Primula veris. S ign i f i can t ly  more of t h i s  spec ies  i n  t he  uncut p l o t s  

than i n  c u t  p l o t s .  

Prunel la  vu lga r i s .  I n  1971, t h i s  spec ies  was mare abundant i n  p lo t s  

c u t  twice o r  th ree  times a year  but  by 1987 the re  were no s i g n i f i c a n t  

d i f f e rences  between t reatments ,  although Prunel la  was absent  from p l o t s  

no t  c u t  f o r  23 years .  

Ranunculus bulbosus. S i g n i f i c a n t l y  more p l e n t i f u l  i n  p l o t s  c u t  twice 

or t h r e e  times a year  than i n  p l o t s  c u t  once a year  o r  no t  cut  f o r  7"  

17 o r  23 years. 

Rhamnus ca tha r t i cus .  

and most p l e n t i f u l  i n  p l o t s  no t  cu t  f o r  23 years .  

A woody shrub only present  i n  t h e  uncut con t ro l s  

Rosa canina. Present  i n  considerable  q u a n t i t i e s  i n  p lo t s  no t  c u t  for  

23 years  (137.4 g m') and i n  p l o t s  not  c u t  f o r  17 years (5.0 g m2); 

absent  i n  1987 from p l o t s  cu t  three times a year  and present  as a few 

small seedl ings  i n  o the r  c u t t i n g  t reatments ,  



Scabiosa columbaria. 

uncut con t ro l s .  Absent from p l o t s  not  c u t  f o r  23 years .  

S ign i f i can t ly  more p l e n t i f u l  i n  cu t  plots  than i n  

- Sonchus oleraceus.  

con t ro l  p l o t s .  

Present  i n  small amounts i n  c u t  p l o t s ,  absent  from 

Succisa  p ra t ens i s .  S i g n i f i c a n t l y  more abundant i n  c u t  p l o t s  than i n  

con t ro l  p l o t s .  

Thymus pulegioides .  

t h r e e  times a year  than i n  p l o t s  c u t  once a year  or not  c u t  a t  a l l .  

S ign i f i can t ly  more p l e n t i f u l  i n  p l o t s  c u t  twice or  

Viola h i r t a .  I n  1971, t h i s  species was s i g n i f i c a n t l y  more p l e n t i f u l  i n  

p l o t s  c u t  once a year than i n  p l o t s  cu t  twice o r  t h ree  times a year, or  

i n  p lo t s  which had remained uncut f o r  7 years .  By 1987, t h i s  species 

was most p l e n t i f u l  i n  p l o t s  which had been uncut fo r  23 and 17 years  

and was least abundant i n  p l o t s  cu t  t h ree  times a year. This  apparent 

r eve r sa l  is  probably explained by the  fact  t h a t  i n  1971 subspecies 

ca l ca rea  was the  most common Viola k i r ta  p resen t ,  whereas by 1987 this 

had been replaced by mostly subspecies h i r t a ,  

3.2.1t Species for which the return or removal of cut material(nutrients) had 

a significant effect. 

In 1971, 7 years after the  experiment began, only one spec ie s  (Galium 

verum) had a s i g n i f i c a n t l y  higher  dry weight i n  p lo t s  t o  which 

n u t r i e n t s  had been returned as f i n e l y  ground plant than p l o t s  from 

which p l a n t  material had been removed f o r  7 years .  
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By 1987, 23 years a f t e r  the  experiment began, 16 spec ie s  showed a 

s i g n i f i c a n t  response t o  the  r e tu rn  o r  removal of n u t r i e n t s  (Table 

3.12). The following 9 spec ies  were more abundant i n  p l o t s  to  which 

n u t r i e n t s  were returned than i n  those from which n u t r i e n t s  had been 

removed f o r  23 years: Bromus e r e c t u s ,  Carex caryophyllea,  Carex f l a c c a ,  

Campanula glomerata,  Campanula r o t u n d i f a l i a ,  Centaurea niara, Leontadon 

h isp idus ,  Pimpinella saxifraga, and Plantago l anceo la t a .  

A s  groups,  grasses, sedges and mosses had s i g n i f i c a n t l y  higher  dry 

weights i n  p l o t s  t o  which c u t  material was returned than p lo t s  from 

which i t  was removed, although i t  should be noted t h a t  f o r  c e r t a i n  

spec ie s ,  f o r  example Festuca m i n a ,  t h a t  w a s  not  t he  case. 

Seven spec ies  were more abundant i n  p lo t s  from which n u t r i e n t s  had been 

removed f o r  23 years .  These were: Festuca ovina,  Asperula cynanchica, 

Linum cathar t icum, Lotus corn icu la tus ,  Onobrychis v i c i i f o l i a ,  Scabiosa 

calumbaria and Succisa p ra t ens i s .  For t h e  remaining 37 spec ies  t h e  

removal or  r e t u r n  of p l a n t  material had no significant e f f e c t  on their 

above ground dry matter. 

3.2.5 Composition and structure in June 1987 of plots cut once a year for 23 

years. (Table 3.14) , 

Vegetation 13 t o  20 cm t a l l  wi th  in f lorescences  of Bromus e rec tus  

reaching 80 cm. S t r u c t u r a l l y ,  the  vege ta t ion  cons is ted  of a mixture of 

small t u f t s  and tussocks of Bromus e rec tus ,  intermingled with a v a r i e t y  

of o t h e r  grasses and fo rbs .  Mosses were abundant and the re  was a small 

amount of dead plant material ( l i t t e r )  present  a t  the  base of the  

grass land .  

21 




