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7 TABLES 

Tablc 3.1 : Total annual yield of dry matter (gm-2) 1965-1988 for cach cutting trcatmcnt. 

Year 

1965 

1966 

1967 

1968 

1969 

1970 

1971 

1972 

1973 

1 974 

1975 

1976 

1977 

1978 

1979 

1980 

1981 

1982 

1983 

1984 

1985 

1986 

1987 

1988 

A 
cut oncc 

186.9 

21 1.7 

281.7 

210.1 

284.5 a 

209.8 a 

192.5 a 

302.9 a 

175.4 a 

164.7 a 

184.0 a 

141.8 ;1 

202.8 

219.0 a 

122.5 

154.2 

146.1 a 

232.0 

1 65.7 

178.2 a 

21 8.6 

124.4 

129.8 

218.1 

B 
cut twice 

244,4 

180.2 

269,2 

180.0 

213.6 b 

146.2 b 

191.7 a 

228.4 b 

125.7 b 

138.9 a,b 

157.3 b 

86.5 b 

21 3.2 

168.9 b 

125.6 

145.7 

193.7 b 

224.1 

171 .0 

163.1 a,b 

21 0.6 

106.7 

129.9 

221.8 

C 
cut thrice 

236.8 

151.7 

234.5 

152.5 

175,s b 

113.4 c 

145,1 b 

190.6 b 

115.8 b 

104.1 b 

11S.4 c 

71.1 b 

195.1 

130.5 c 

109.6 

143.9 

169.1 b 

176.0 

159.3 

138.9 b 

203.0 

84.6 

126.5 

201.2 

'F' 
test 
- 

- 

- 
* 

** 
***  
* *  
**  
**  
* 

***  
***  
I 

** 
- 

* 

** 
- 
- 

* 
* 

& 

* 

- 

S,E.D 

22.2 

19.6 

21.5 

3 8.2 

17.6 

11,s 

8.0 

20.4 

12.8 

16.9 

8,s 

8.3 

3 3.2 

12.7 

14.9 

19.2 

9.4 

19.8 

11.0 

10.6 

20.4 

12.4 

18.6 

20.7 

Mcans with the same lcttcr arc not significantly different. 
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Table 3.2 : First cut yicld of dry mattcr (gm-') 19651988 for each cutting trcatrnent. 

Year 

1965 

1966 

1967 

1968 

1969 

1970 

1971 

1972 

1973 

1974 

1975 

1976 

1977 

1978 

1979 

1980 

1981 

1982 

1983 

1984 

1985 

1986 

1987 

1988 

A 
cut oncc 

1 86*9 

211.7 a 

281.7 a 

210.1 a 

284.5 a 

209.8 a 

192.5 a 

302.9 a 

175.4 a 

164.7 a 

184.0 a 

141.8 a 

202.8 a 

219.0 a 

122.5 a 

154.2 a 

146.1 a 

232.0 a 

165.7 a 

378.2 a 

218.6 a 

124.4 a 

129.8 

218.1 a 

B 
cut twice 

193.3 

141.6 b 

195.5 b 

128.8 b 

163.5 b 

125.8 b 

141.1 b 

203.6 b 

118.4 b 

97.3 b 

133.2 b 

76.9 b 

364.5 b 

152.2 b 

78.6 b 

124.7 a,b 

104.8 b 

175,9 b 

119.8 b 

123.9 b 

178.7 a,b 

88.3 b 

104 .O 

191.5 a,b 

c 
cut thrice 

151.3 

102.4 b 

149.5 b 

93.2 b 

118,5 c 

82.5 c 

98.0 c 

165.2 b 

75.8 c 

55.2 b 

95.4 c 

60.1 b 

140.5 b 

108.8 c 

54.5 b 

103.8 b 

71.0 c 

118.4 c 

98.6 b 

89.2 c 

149.1 b 

59.6 c 

91.9 

150.4 c 

IF' 
tcst 
I 

* *  
* *  
* *  

***  
* * *  
***  
* *  

***  
* *  

***  
* * *  
* *  

***  
* *  
* 

***  
* * *  
**  

* * *  
* 

**  
* 

* 

S,E,D 

21.8 

1.7.9 

19*8 

18.2 

17.1 

12.2 

8,3 

20.7 

12.2 

17.3 

0.3 

8.4 

11.2 

11.9 

10.0 

15.7 

9.1 

13,9 

12.3 

10.1 

17.5 

10.4 

16.2 

20.2 

Means with the sarnc letter arc not significantly different 
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Table 3.3 : Second cut yicld of dry matter (gm-'), 19651988 for cach cutting treatment, 

Year 

1965 

1966 

1967 

1968 

1969 

1970 

1971 

1972 

1973 

1974 

1975 

1976 

1977 

1978 

1979 

1980 

1981 

1982 

1983 

1984 

1985 

1986 

1987 

1988 

B 
cut twice 

51.2 

38.6 

73.6 

51.1 

50.1 

20.5 

50.6 

24.8 

7.3 

41.6 

24,1 

9.6 

48.8 

16.7 

47.0 

21.0 

89.0 

48.2 

S1,2 

39.2 

31.9 

18.4 

25.4 

30*3 

C 
cut thrice 

42.3 

32.3 

72.4 

39.5 

48.5 

15.8 

42.8 

20.0 

4.3 

24.1 

16.3 

5.9 

44.8 

13.6 

46.0 

16.9 

85.1 

35.3 

49,4 

422 

32.9 

3.3.7 

16.7 

31..1 

- 

* 

* 

* *  
* * *  

- 
* 
* 

'F 
test 

S.E.D 

5.2 

2.1 

3.8 

9.6 

3.4 

1.4 

5.1 

0.9 

1.1 

1.8 

0.6 

1.5 

3.4 

2.3 

5.8 

5.3 

5.8 

7.5 

7.3 

1 .o 
2,7 

0.9 

2.8 

3.1 



Tablc 3.4: Third cut yield of dry matter (gm-’). 1965-1988. 

Year 

1965 

1966 

1967 

1968 

1969 

1970 

1971 

1972 

1973 

1974 

1975 

1976 

1977 

1978 

1979 

1980 

1981 

1982 

1983 

1984 

1985 

1986 

1987 

1988 

C 
cut thrice 

43.2 

32.0 

12.6 

19.8 

8.5 

15.1 

4.3 

5.4 

35.8 

24.7 

3.6 

5.2 

9.8 

8.1 

9.0 

23,2 

13.0 

22,4 

11.2 

7.6 

20.9 

11.3 

17.9 

19.6 

52 



Tablc 3.5 : Total annual yield of dry matter (gm-2) 1965-3988 for each removal treatment. 

Year 

1965 

1966 

1967 

1968 

1969 

1970 

1971 

1972 

1973 

1974 

1975 

1976 

1977 

1978 

1979 

1980 

1981 

1982 

3 983 

1984 

1985 

1986 

1987 

1988 

a (4 
cuttings 
rernovc 

21 5.7 

180.1 

259.3 

172.9 

21 5,1 

150.0 

3 60.2 

233.6 

130.1 

128.1 

129,7 

86.7 

183.2 

152.5 

103.1 

124.1 

145.2 

176.8 

133.1 

137.6 

180.4 

93 .o 
117.0 

197.0 

b (+I 
cuttings 
returned 

229.7 

1823 

264.3 

188.8 

234.0 

162.9 

192,7 

247.7 

147.9 

143.7 

174.8 

112.9 

224.3 

1932 

135.3 

171.7 

3 94.1 

244.6 

197.6 

182.5 

241.0 

117.4 

140.4 

230.4 

'F' 
tcst 

- 
- 

- 

- 

- 
_I 

* 
- 
* 

- 
** 
**  
* *  
* *  
* *  
* *  

***  
***  
***  
* *  
* *  
* 

_. 

- 

53 

S.E.D 

11.1 

10.7 

14.7 

8.2 

12.6 

7 s  

11.2 

9.1 

6 3  

10.5 

11.1 

6.3 

10.9 

9.8 

7.7 

11,4 

10.2 

12,9 

9 3  

10.3 

15.5 

10.7 

3 2.2 

17.8 



Table 3.6 : First cut yicld of dry matter (gm-2) 1965-1988 for each removal/ rcturn trcatment. 

Year 

1965 

1966 

1967 

1968 

1969 

1970 

1971 

1972 

1973 

1974 

1975 

1976 

1977 

1 978 

1979 

1980 

1981 

1982 

1983 

1984 

1985 

1986 

1987 

1988 

a (-1 
cuttings 
remove 

169+9 

149.3 

207.7 

140.2 

181.0 

134.4 

128.6 

21 7.2 

11 3.7 

100.1 

11 6.2 

80.0 

151.6 

141.8 

74.4 

108,l 

89.6 

146.3 

101.7 

112.1 

154.2 

79.6 

97.5 

171.8 

b (+I 
cuttings 
rcturned 

184.4 

154.5 

21 0.2 

147.9 

196.7 

144.3 

159.1 

230.6 

132.8 

111.3 

158.9 

105.8 

187.0 

178.3 

96.0 

147.0 

125 .O 

204.6 

154.4 

148.7 

210.1 

101.9 

119.7 

201s 

!I? 
test 

- 

- 

- 

- 

- 

- 
* 
- 

* 

- 

* *  
* *  
**  
**  
* *  
* *  
* *  

* * *  
* * *  
* *  
* *  
* 

- 
- 

54 

S.E.D 

10.1 

8.4 

10.7 

7.4 

11.6 

8.4 

11.6 

8.8 

5.9 

9.4 

10.8 

5.9 

9.6 

9.4 

5.6 

8.3 

9.5 

11.2 

7.7 

8.8 

15.1 

8.7 

3 O S  

17.3 



Tablc 3.7 : Second cut yield of dry mattcr (grnm2) 1965-1988 for each removal/ rctuni treatment, 

Year 

1965 

1966 

1967 

1968 

1969 

1970 

1971 

1972 

1973 

1974 

1975 

1976 

1977 

1978 

1979 

1980 

1981 

1982 

1983 

1984 

1985 

1986 

1987 

1988 

a (-1 
cu tt ings 
remove 

47.8 

37.2 

71.5 

38.8 

47.4 

16.3 

45.1 

21.9 

4.7 

29.6 

18.6 

7+6 

42.7 

12.5 

38.8 

15.3 

78.5 

36.7 

42.0 

35.3 

30.6 

14.0 

21.2 

28.9 

b (+I 
cuttings 
returned 

4s .7 

33.7 

74.6 

51.9 

51.2 

20.0 

48.3 

22.9 

6.8 

36.1 

21.9 

7.9 

SO,8 

17.8 

54.2 

22.6 

95.6 

46.8 

58.6 

46.2 

34.3 

18.1 

21.4 

32.6 

S,E.D 

3.7 

3.8 

6.0 

5.4 

2.3 

2,4 

4.0 

2.2 

0.9 

5.7 

2.1 

0.5 

3.8 

1.2 

4.1 

4.4 

5.7 

3.1 

3.7 

3.3 

1.4 

3 *9 

2.6 

1.6 



Table 3.8 : Third cut yield of dry matter (grn-?) 19651988 for each rernoval/return treatment. 

Year 

1965 

1966 

1967 

1968 

1969 

1970 

1971 

1972 

1973 

1974 

1975 

1976 

1977 

1978 

1979 

1980 

1981 

1982 

1983 

1984 

1985 

1986 

1987 

1988 

a (-1 
cut tings 

41.8 

17.9 

12.0 

20.5 

7.4 

14.3 

4.4 

5.6 

39.9 

24.6 

3.4 

4.7 

9.4 

7.1 

8.6 

17.4 

9.7 

18.2 

10.2 

5.9 

17.5 

12.2 

16.4 

17.8 

rcrnovc 

b (+I 
cuttings 
returncd 

44.5 

16.1 

13.2 

19.1 

9.5 

15.9 

4.1 

5.2 

31.6 

24.9 

3.9 

5.6 

10.2 

9.1 

9.5 

28.9 

16.3 

26.5 

12.2 

9.2 

24.3 

10.4 

19.5 

21.4 

S.E.D 

6.0 

3.4 

3.5 

G.5 

2.3 

2.5 

1 *2 

1.6 

4.9 

4.2 

0.4 

2.4 

1 .0 

2.2 

2.7 

5.7 

4.0 

6.1 

1.9 

1.4 

2.6 

2.5 

3.4 

1 .x 



Tablc 3.10 : Thc effects of various cutting trcatmcnts on species composition after 7 and 23 ycars 
of treatment, Summary of ANOVA based on above ground dry mattcr. 

Brachypodium sylvaticum 
Briza media 
Bramus erectus 

excl. infl. 
infl, only 

Dactylis glomerata 
Festuca arundinacea 
Festuca ovina 
Helictotrichon pratense 
Koeleria gracilis 
Lolium perenne 
Sieglingia decumhens 

Carex caryophyllea 
Carex flacca 

Asperula cynanchica 
Campanula glomerata 
Campanuala rotundifolia 
Carlina vulgaris 
Centaurea nigra 
Centaurea scabiosa 
Chrysanthemum leucanthemum 
Cirsium acaulon 
Crataegus monogyna 
Filipendula vulgaris 
Galium verum 
Gentianella amarella 
Helianthemum chamaccislus 
Hieracium pilosella 
Hippocrepis comc/sa 
Hypochoeris maculata 
Leontodon hispidus 
Einum catharticum 
Lotus corniculatus 
Onobrychis viciifolia 
Picris hieracioides 
Pimpin ella saxifraga 

Randomiscd 
Block 

Treat 
71 

I 

* * *  
* * *  

- 
I 

* * *  
- 
* * *  

* *  

- 
* * *  

***  
* *  
- 
- 
- 

- 
- 
* *  
***  
* 
- 
***  
- 
* 
* 

* 
* 
- 
- 
I 

- 

87 

* *  
***  
***  
* * *  
* * *  
- 

***  
* * *  
* * *  
- 
* * *  

* * *  
* * *  

***  
* *  
_. 

- 
* *  
* 
* *  
***  
* * *  
* * *  
* * *  

- 
*** 
***  

* * *  
***  
I 

* * *  
* 

* * *  

Trcat Subtreat T x S 



Tablc contd 

Plantago lanceolata 
Plantago media 
Polygu la vulgaris 
Poterium rsanguisorha 
Primulu veris 
Prunellu vulgaris 
Pulsatilla vulgaris 
Quercus rcrhur 
Ranunculus hulhnsus 
Rharnnus cathartica 
Rosu cunina 
Scahima cnlumbaria 
Senecio integrifolius 
Senecio jacobaea 
Sonchus oleruceus 
Succisa pratensis 
Thymus pulegioides 
Trifolium pratcnse 
Viola hirtu 

Total 
without shrubs 

Dead 
Live 

Grasses 
Forbs 
Sedges 
Mosscs 

No. species 

Randomised 
Block 

Treat 
71 87 

- - 
I * *  
* *  * * *  
* * *  * * *  
* * *  - 
* - 

- __. 

* **  * * *  
* *  

* * * *  
**  * * *  

I I_ 

* *  
- * * *  
* * *  ***  
- 
* * * *  

* * *  ***  
* * *  * * *  

***  * * *  
***  * * *  

* * *  ***  
* * *  * * *  
***  * * *  
* * *  * * *  

***  ***  

Treat Subtreat T x S 
87 

- 
* *  
* 
- 
- 
- 
- 
- 

* 

- 

- 
* *  
* 
***  

- 

* 
*** 

- 
***  

***  
* 

- 
*** 

* = p < 0.0s * *  = P < 0.01 * * *  = P < 0.001 - = not significant * = not rccordcd 



Table 3.11 : Summary of significant treatment cffccts on species subjected to various cutting 
trcatnicnts after 7 (1971) and 23 ycars (1987) respectively, A = cut oncc in May; B 

cut twice in May and Junc; C = cut three times in May, Junc and July. 

Brachypodium sylvaticum 
Briza media 
Bromus erectus 

cxcl. infl. 
infl. only 

Festuca ovina 
Helictotrichon pratense 
Koeleria gracilis 
Sieglingia decumhens 

Carex caryophyllea 
Carex flacca 

Asperula cynanchica 
Campanula glomerata 
Centaurea nigra 
Centaurea scabiosa 
Chrysanthemum leuranthemum 
Cirsium acaulon 
Crataegus monogyna 
Filipendual vulgaris 
Galium verum 
Helianthemum chamaecistus 
Hieracium pilosella 
Hippocrepis comma 
Leontodon hispidus 
Linum catharticum 
Ono bry chis viciifol ia 
Pimpinella saxifraga 
Plantago media 
Polygala vulgaris 
Poterium sanguisorba 
Primula veris 
Prunella vulgaris 
Ranunculus hulbosus 
Rhamnus cathartica 
Rosa cunina 
Scabiosa columbaria 
Sonchw olcraceus 
Succisa pratensis 

CUT71 > B C A CUT87 
C > B A CUT71 CUT87 
CUT71 CUT87 > A B C 
CUT87 CUT71 > A 
CUT71 > CUT87 A B C 
C > B A CUT71 CUT87 
C > B A CUT87 CUT71 

> A CUT71 CUT87 
B A C > CUT87 C U J  

C > BA CUT71 
A CUT71 B > C 

> A CUT71 

- C B > A  CUT71 
C > B A CUT71 

C A B > CUT87 CUT71 
CUT71 CUT87 > A C B C U T 7 1 z A C B  

> A CUT71 
C > B A CUT71 

C > B A CUT71 CUT87 
C > B A CUT71 CUT87 
CUT71 > CUT87 C A B 
CUT87 > CUT71 A C B 
C > CUTS7 A €3 CUT71 
C > B CUT71 A CUT87 
CUT87 > CUT71 A B C 
CUT71 CUT87 > B A C x> CUT71 CUT87 C B 

CUT71 > A B C  
CUT71 > C B A 
C U T 7 1 > A C B  
CUT71 > C A B  

C B A CUT71 
C > B A CUT71 
C B A  > CUT71 

C > BA CUT71 
CUT71 > A C E  
C U l 7 1 > A C B  
C > B A CUT71 
C > B A CUT7J 

C U T 7 1 r B C A  
C B A  > CUT71 

C > A B CUT71 CUT87 
C > AB CUTS7 CUT71 
0 C > CUT71 CUT87 
0 C > CUT87 CUT71 
B z A C CUT71 CUT87 
B A C CUT71 > CUT87 
C > B A CUT71 CUT87 
.CJ A > CUT71 CUT87 
CUT71 CUT87 > A C B 

__I C B 3 A CUT87 CUT71 
CUT87 > CUT71 A B C 
CUT87 > CUT71 A B C 
- B C > A CUT71 CUT87 
B > C A  CUT71 CUT87 
C > BA CUT71 CUT87 

59 



Tablc contd 

77tymus pulegioides 
Viola hirta 

Total 
excl. shrubs 

Dcad 
Live 

B C > A CUT71 
A > C B CUT71 

E A > CUT71 CUTS7 
CUT87 > CUT71 A C B 

CUT71 > c CUT87 > CUT71 A B C 
CUT71 > AB c CUT71 CUT87 3 A 

CUT71 > A B C 
CUT71 A > B C 

CUT87 CUT71 > A C B 
CUT87 > CUT71 A B C 

Grasscs A CUT71 B > C CUT71 CUT87 > A B C 

Forbs 
Sedgcs 
Mosscs 

CUT71 > C B A 
CUT71 > A C B  
CUT71 z A B C  

CUT87 > CUT71 C B A 
CUT71 CUT87 > A C B 
CUT71 A CUT87 > 

No. species > A CUT71 B C A CUT71 CUT87 

if adjaccnt treatments in boldface or underlined thcn not significantly diffcrcnt to each othcr 
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Table 3.12 : Summary of significant treatment cffccts of returning (I-) or rcrnoving (-) clippings 
011 species subjectcd to various cutting trcatrncnts (A = cut once; B = cut twice; C = 
cut thrcc times) after 7 (1971) and 23 (1987) years respcctivcly. Based on above 
ground dry wcights. 

----- Treatment ----- 

Briza media 
Bromus erectus 

excl. infl. 
infl. only 

Festucu ovina 
Helictotrichon prutense 

Curex caryophylleu 
Curex Jlaccu 

1971 

C > U  
A > B C  

Total 
excl, shrubs 

Dead 
Live 

1987 

A > B C  
A > B C  
A > B C  
= > A  
C > B A  

Asperulu cynunchica 
Campanulu glomeratu 
Cumpcnnulu rotundifdiu 
Centuureu nigra 
Galium verum 
Leontodon hiqidus 
Linum cathartica 
Lotus corniculutus 
Onobrychis vic $1 Iia 
Pimpinella suxifi-ugu 
Plantago lunceolatu - C B > A  
Polygala vulguris C > U  
Ranunculus bulbosus - > A  
Scahiosa columbaria 
Succixu prutensis 
Xhymus pulegioides B > C A  

Grasses 
Sedgcs 
Mosscs 

C > B A  - C B > A  

A > B C  
A > B C  

A > B C  

A > B C  

No. spccics ___I C B > A  

Subtreatment 
1971 

+ > -  

- C B > A  

t > -  

* > -  

- A C s B  

if adjacent treatments in boldface or underlined then not significarJy different to cac 
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1987 

+ > -  
+ > -  
+ > -  
- > +  

+ > -  
+ > -  

- > +  
+ > -  
+ > -  
+ > -  

f > -  
- > t  
- > +  
- > +  
+ > -  
+ > -  

- > +  
- > +  

+ > -  
+ > -  

+ > -  

+ > -  
+ > -  
+ > -  

other 



Table 3.13: The number of species per 1.85 rn-' plots receiving the following treatments: (i) Cut in May each year (A); (ii) cut in May and June each 
year (S);  (iii) cut in May, June and July each year (C); (iv) not cut for 17 years; (v) not cut for 23 years. Half the plots cut amualIy 
had the cut material returned (+II half had the cut material removed (-1. Recorded June, 1987. 

Not cut for Not cut for Cut once Cut twice Cut three times L.S.D. Block 
23 years 17 years annualip (A) annually (B) annually (C) 

- -I. - + - X Y X Y + 
1 17 16 16 22 33 37 29 32 30 24 

2 18 10 17 16 26 24 32 30 30 28 

3 14 18 18 20 26 28 30 30 32 31 

4 16 13 18 15 27 31 31 31 30 30 

Mean 15.25= 17.75' 2 9 . w  3U.62A 29.37" 

Means with the same letter are nut significantly different at pcO.05. 
There were no significant differences between phts in which the cut material was returned or removed. 
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Table 3.14: Composition in Junc 1987 of plots cut oncc a ycar (in May). Species are listed in 
dcsccnding order of dry wcight contribution. Based on 8, 135 m-2 plots. 

Specics g mm2 dry weight % Running total (%) 

Bromus erectus 
Helianthemum chamaecisti 
Carcx jlacca 
Poterium sanguisorba 
Festuca mina 
Cirsiurn acaulon 
Thymus pulegioides 
Ccntaurea nigra 
Helictotrichon pratense 
Pimpinella suxifruga 
Leontodon hispidus 
Curex caryophyllea 
Scabiosu cvlumharia 
Filipendula vulgaris 
Campanulu rotundifoh 
Viola hirta 
Asperula cynanchica 
Kocleriu grucilis 
Lotus corniculatus 
Sieglingia decumbens 
Hippocrepis comosa 
Galium verum 
Polygala vulgaris 
Plantago lanceolata 
Linum catharticum 
Succisa pratensis 
Brim media 
Crataegus monogyna 
Ranunculus bulbosus 
Onobry chis viciifd ia 
Picris hieracioides 
Centaurea scabiosa 
Campanda glomerata 
Hieracium pilosella 
Prunella vulgaris 
Primula veris 
Plantago mediu 
Hypochoeris maculuta 
Rova canina 
Senecio jacobaea 
Quercus robur 

83.13 
3,17 
2.64 
1.99 
1.54 
1,29 
1.13 
1.02 
0.95 
0.91 
0.77 
0.77 
0.53 
0.53 
0.53 
0.51 
0.45 
0.40 
0.33 
0.26 
0.24 
0.22 
0.21 
0.16 
0.15 
0.11 
0.08 
0.07 
0.05 
0.04 
0.03 
0.03 
0.03 
042 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
4 .01  
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79,70 
3.04 
2.52 
1.90 
1.48 
1.23 
1.08 
0.97 
0.91 
0.87 
0.74 
0.74 
0.51 
0.51 
0.51 
0.48 
0.43 
0.39 
0,31 
0.25 
0.23 
0.21 
0.20 
0.1 6 
0.14 
0.1 0 
0.08 
0.07 
0.05 
0.04 
0.03 
0.03 
0.03 

79.70 
X2,74 
85-26 
87.16 
88.64 
8937 
90.95 
91.92 
92.83 
93.70 
94,44 
95.1 8 
95.69 
96.20 
96.71 
97.19 
97.62 
98.01 
98.32 
98.57 
98.80 
09.01 
99.21 
99.37 
99.51 
99.60 
99.69 
99.76 
99.81 
99.85 
99.88 
99.91 



Tablc contd 

Species g m-2 dry wcight % Running total (%I) 
~ 

Chrysanthemum leucanthemum 
Lolium perenne 
Sonchus oleraccus 
Carlina vulgaris 
Ractylis glomeruta 

Total 46 specks 
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Tablc 3.15: Composition in Junc 1987 of plots cut twicc a ycar (in May and Junc). Spccics arc 
listed in dcsccnding order of dry weight contribution. Based on 8, 1.85 m"2 plots. 

Species g m-' dry wcight % Running total (%) 

Bromus erectus 
Festuca ovina 
Cirsium acaulon 
Helianthemum chamaecistus 
Helictotrichon pratense 
7hymus pulegioides 
Asperula cynanchica 
Carex jlacca 
Poterium sanguisnrba 
Pimpinella suxifraga 
Kocleria grarilis 
Centaurca nigra 
Scabiosa columbaria 
Carex caryophyllca 
Leontodon hispidus 
Filipendula vulgaris 
Campanula rotundijblia 
Polygala vulgaris 
Sieglingia decum bens 
Ranunculus bulbosus 
Lotus corniculatus 
Succisa pratensis 
Plantago lanceolata 
Hippocrepis cornosa 
Onobrychis viciifolia 
Briza media 
Linum catharticum 
Sonchus olcruceus 
Campanula glomerata 
Senecio jacobaea 
Kola hirta 
Prunella vulgaris 
Galium verum 
Hypochoeris maculata 
Plantago media 
Rosa canina 
Primula veris 
Pulsatilla vulgaris 
Crataegus monogyna 
Chrysanthemum leucanthcmum 

Total 40 spccics 

62.71 
3.57 
3.24 
2.72 
1.72 
1.65 
3.43 
1.42 
1.16 
1.02 
0.98 
0.88 
0.82 
0.68 
0.62 
0.56 
OS0 
0.30 
0.27 
0.24 
0.24 
0.23 
0.22 
0.22 
0.19 
0.1s 
0.11 
0.07 
0.07 
0.05 
0.04 
0.03 
0.02 
0.02 
0.01 
0.01 
0.01 
0.01 
4 . 0 1  
d .01  
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71.10 
4.01 
3.64 
3.05 
1.94 
1.85 
1 50  
1.59 
1.30 
1,15 
1.09 
0.99 
0.92 
0.76 
0,70 
0.63 
0.56 
0.34 
0.30 
0.27 
0.27 
0,26 
0.25 
0,25 
0.22 
0.1 6 
0.12 
0.08 
0.08 
0.0s 
0,04 
0.03 
0.02 
0.02 
0.01 
0.01 
0.01 
0.01 
4 0 1  
<0.01 

71,10 
75.11 
78.75 
81.80 
83.74 
85.59 
87,39 
88*78 
90.08 
91,23 
92.32 
93.31 
94.23 
94.99 
95.69 
96.32 
96.88 
97.22 
97-52 
97.79 
98.06 
98,32 
9857 
98.82 
99.04 
99.20 
99.32 
99.40 
99.48 
99.53 
99.57 
99.60 

100.0 



Tablc 3.16: Composition in June 1987 of plots cut three times a year (in May, Junc and July), 
Spccies arc listed in descending order of dry weight contribution, Bascd on 8, 1.85 m- 

plots. 

Spccies g rn-’ dry wcight % Running total (%) 

Bromus erectus 
Cirsium ucuulon 
Festuca ovinu 
Helianthemum chamaecistus 
Carex flaccu 
Hdictotrichon prutense 
Asperulu cynanchica 
lhymus pulegioides 
Poterium sanguisorha 
Ccntaurea nigra 
Koeleria gracilis 
Pimpinclla saxifrugu 
Scubiosu columbaria 
Carex curyciphyllea 
Hippacrepis camosa 
Campanulu rotund@lia 
Filipendulu vulguris 
Leontodon hispidus 
Succisa pratcnsis 
Polygala vulgaris 
Lotus corniculutus 
Ranunculus bulbosm 
Sieglingia decumbcns 
Briza media 
Plantago lunceolata 
Campanulu glomeratu 
Hierucium pilosellu 
Linum cathurticum 
Viala hirta 
Plantago media 
Pulslrtillu vulguris 
Chrysanthemum leucunthemum 
Prunella vulguris 
Galium verum 
Sonchus oleraceus 
Primula veris 
Curlinu vulguris 
Hypochoeris maculuta 
Senecio jucohaea 
Picris hierucioidm 

Total 40 species 

46.79 
4.38 
4.34 
2.76 
2,48 
2,41 
2.18 
1.46 
1.19 
1.09 
0.85 
0.83 
0.79 
0.78 
036 
0.54 
0.47 
0.44 
0.39 
0.37 
0,31 
0.28 
022 
0.20 
0.19 
0.14 
0.09 
0.07 
0.07 
0.06 
0.04 
0.03 
0.03 
0.03 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
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60.82 
5.70 
5.65 
3 .s9 
3.22 
3,13 
2.83 
1.89 
1.56 
1,41 
1.10 
1,08 
1.02 
1 *01 
0.73 
0.70 
0.62 
0.58 
0.51 
0.48 
0.40 
0.36 
0.28 
0.26 
0.24 
0.19 
0.12 
0.09 
0.09 
0.08 
0.05 
0.04 
0.04 
0.04 
0.02 
0,02 
0.02 
0.02 
0,02 
0.02 

60.82 
66.52 
72.1 7 
75.76 
78.98 
82.1 1 
84,94 
86.83 
88*39 
89.80 
90,90 
91.98 
93.00 
94.01 
94.74 
95*44 
96,06 
96.64 
97.15 
97.63 
98.03 
98,39 
98.67 
98.93 
99.17 
99,36 
99.48 
99.57 

100.0 



Table 3.17: Composition of control plots (not cut for 16 years) in June 1987. 
in descending order of dry weight contribution, Bascd on 8, 135 rnm2 plots. 

Species are listed 

Species g m-’ dry weight % Running total (%) 

Cra faegus monogyna 
Bromus erectus 
Poterium sanguisorha 
Carex flacca 
Filipendula vulgaris 
Helianthemum chamaecistus 
Rosa canina 
Centaureu nigra 
Cirsium acaulon 
Viola hirtu 
Rhamnus catharticus 
Pimpinella saxifraga 
Campanula rotundifolia 
Centaurea scabiosa 
Brachypodium sylvaticum 
Primula veris 
Lotus corniculutus 
Gulium verum 
Dactylis glomerata 
Plantago lanceolata 
Leontodon hispidus 
Polygala vulgaris 
Eielictotriuhon pratense 
Prunclla vulgaris 
d4sperula cynanchica 
Koeleria gracilis 
Picris hieracioides 
nymus  pulegioides 
Sieglingia dccumbens 
Carex caryophyllca 
Campanula glomerata 
Linum catharticum 
Festuca mina 
Scabiosa cdumbaria 
Hippocrepis comosa 
Succisa pratensis 

133.1 3 
105.95 
11.28 
10.42 
8.76 
6.45 
5.01 
2.23 
1 *47 
1.16 
1.01 
0+76 
0,76 
0.25 
0*21 
0,16 
0.1 4 
0.14 
0.13 
0.12 
0.12 
0.07 
0.06 
0.04 
0.03 
0.03 
0.02 
0,02 
0.02 
0.01 
0.01 
0.01 
0.01 
0.01 
0.01 
0,01 

45,90 
36-53 
3.89 
3.59 
3.02 
2.22 
1.73 
0,77 
0.51 
0.40 
0,35 
0.26 
0.26 
0.08 
0.07 
0.05 
0.05 
0.05 
0.04 
0.04 
0.04 
0.02 
0.02 
0.01 
0.01 
0.01 
0.008 
0.008 
0.008 
0,004 
0.004 
0.004 
0.004 
0.004 
0.004 
0.004 

4590 
82.43 
86.32 
89.91 
92.93 
95.15 
96.88 
97,65 
98.16 
98.56 
98,91 
99.17 
99.43 
99.51 
99.58 
99.63 
99.68 
99.73 
99.77 
99.81 
99.85 

100.0 

Total 36 species 
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Table 3,18: Composition of control plots (not cut for 23 years) in Junc 1987. 
in dcsccnding ordcr of dry weight contribution. Bascd on 8, 1.85 mT2 plots. 

Spccics arc listcd 

Species g mT2 dry weight % Running total (%) 

Crataegus mnnogyna 
Rosa canina 
Bromus erectus 
Poterium sanguisorha 
Carex flacca 
Filipendula vulgaris 
Helianthemum chamaecistus 
Rhamnus catharticus 
Viola hirta 
Centaurea nigra 
Cirsium acaulon 
Pimpindla saxifraga 
Centaurea sca biosa 
Primula vwis 
Plantago lanceolata 
Lotus corniculatus 
Carex caryophyllea 
Helictotrichon pratense 
Galium verum 
Dactylis glomerata 
Campanula rotundifoh 
Leantodon hispidur; 
Hippocrepis comosa 
Ihymus pulegiczides 
Sieglingia decumbcns 
Picris hieracioidex 
Chrysanthemum leucanthemum 
Koelcria gracilis 
Linum catharticum 
Fcxtuca ovina 
Campanula glomerata 
Ranunculus bu~hosus 

839.56 
137.37 
100.63 
9.99 
897 
7.57 
4.47 
4.21 
1.69 
1.18 
0.80 
0.33 
0.26 
0.26 
0.18 
0.17 
0.08 
0.08 
0.06 
0.06 
0.04 
0.04 
0.03 
0.02 
0.02 
0.02 
0.01 
0.01 
0.01 
0.004 
0.004 
0.002 

75.10 
12.28 
8.99 
0.89 
0.80 
0.68 
0,40 
0.38 
0.1 5 
0.10 
0.07 
0.03 
0.02 
0.02 
0.01 
0.01 
<0.01 
4.01 
4 . 0 1  
<0 .0 1 
4 .01  
c0.01 
4.01 
cO.03 
<0,01 
4 .01  
4 .01  
<0.01 
<0.01 
<0.01 
c0.01 
4 .01  

75.10 
87.38 
96,37 
97-26 
98.06 
98.74 
99,14 
99.52 
99.67 
99.77 
99.84 
9937 
99.89 
99,91 
99.92 
99.93 

100.0 

Total 32 spccies 
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Table 3.19: Summary of ANCOVA and tests for homogeneity of slopes for changes in chemical 
composition of vegetation with timc for cutting frcquency (once, twicc or thrcc times 
a ycar) and cutting datc (May, Junc, July). 

K 

Ca 

Mg 

P 

N 

Cutting 
date 

* 

* * *  

* * *  

* * *  

* * *  

Cutting 
frequency 

* *  

_. 

* 

Date x 
frequency 

Slope 

- 

- 
***  

69 



Tablc 3.20: Mcan % Ca, Mg, P and N in vcgetation from plots cut twice or three times a year, when cut 
in May, June, or July. 

Cut May 

Cut Junc 

Cut July 

Ca Mg P N 
Cut twice Cut thrice Cut once Cut thrice Cut once Cut thrice Cut once Cut thrice 

1.02 1.13 0.1 6 0.1 7 0.12 0.12 1.73 1 .&3 

1.52 1.56 0.25 0.24 0.14 0.13 2.04 1.99 

1.85 0.28 0.14 2.05 



Table 3.21: The amount (grnV2ycar-') of K, Ca, Mg, P and N removed in vcgctation cut once(A), twicc(B) or 
thrce tirnes(c) a year. Mean valucs for 23 years (1965-88). 

K 

Ca 

P 

N 

A 

B 

C 

A 

B 

C 

A 

B 

C 

A 

B 

C 

A 

B 

C 

c u t  
1 

1.91 

1.46 

1.22 

1,61 

1.22 

1.03 

0.25 

0.20 

O,l6 

0.19 

0.14 

0*11 

2.81 

2.06 

1.66 

cut 
2 
- 

0.38 

0,38 
- 

0*46 

0.43 
- 

0.08 

0.07 
- 

0.04 

0.04 
I 

0.61 

0.56 

cu t  
3 
- 

I_ 

1S7 
- 

- 

0.22 
- 

- 
0.04 
- 
- 

0.02 
- 
I_ 

027 
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Treatment 
total 

1.91 

134 

1.77 

1 .A1 

1.67 

1.68 

0.25 

0.27 

0.26 

0.19 

0.18 

0.1 7 

2.81 

2.67 

2.49 

Meall 

1.84 

1.66 

0.26 

0.17 

2.66 



Tablc 3.22: The mean pH, Organic rnattcr content, extractablc Na, K, Mg, Mn and total P and N in the 0-5 
crn zone of soils undcr 3 annual cutting treatments (cut oncc(A), cut twice(B) and cut thricc(C)) and a control 
in 1973, after treatments had been applicd for 8 ycars. 

PH 
L.0.I 

Na 

K 

Mg 
Mn 

P 

N 

Control 

7.69 

14.17 

31.82“ 

13,21 

23S6” 

1 S O ”  

3.89” 

0.70” 

A 

7.72 

14.49 

27.95’ 

12.53 

19.72b 

1.31b 

3.3@ 

0.74b 

B 

7.69 

14.51 

28.08b 

13.05 

19.74b 

1. .so” 

3.80” 

0.74’ 

C 

7.67 

14.94 

28.41’ 

13.96 

19.49’ 

1.57” 

3.62” 

0.73’ 

Sign, lcvcl 

NS 

NS 
* * *  

NS 
*** 
* *  
* 

**  

Means with the same lcttcr are not significantly different. 
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Tablc 3.23: Thc mean pH, organic matter content, extractable Na, K, Mg, Mn and total P and N in the 0-5 
cm. zone of soils under 3 annual cutting trcatmcnts ( cut oncc(A), cut twicc(B) and cut thricc(c)), control plots 
not cut for 23 years and plots cut 16 ycars prcviously. Samplcd in May 1987 , 23 ycars after the cxpcrimcn 
began. 

PH 
L.0.I 

Na 

K 

Mg 
Mn 

P 

N 

control not cut 
for 23 years 

7 . w  

14.11" 

9.53" 

1 1.53" 

26.02" 

1 .5ga 

1 .ma 
0.74a 

not cut for 
16 years 

7.77b 

14.17" 

9.06" 

11.57" 

25 ,02ab 

1 .63" 

l.Slb 

0.70b 

A 

7.82" 

1 5.3gb 

8.32b 

13.41b 

24.6zab 

1 .gob 

1.58" 

0.74a 

B 

7.80b 

1 5.22b 

9.oh" 

14.23b 

23.88" 

1.99" 

1 .82b 

0.72a 

C 

7.82" 

15,29b 

8.75b 

1 3.59b 

23.55" 

1.96" 

I .S@ 

0.73a 

Sign. 
level 
** 

***  
***  

* 
**  

***  
**  
* 

Means with thc samc lettcr are not significantly different. 
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Tablc 3.24: The mean pH, organic matter content, extractablc Na, K, Mg, Mn and total P and N in the 0-5 
cm. zonc of soils undcr 3 cutting treatments to which clipped rnatcrial had bccn rcturncd or rcmovcd for 
ycars (1973 analysis) and 23 years (1 987 analysis) 

1973 

Returned Rcmovcd Sign. level 
* * *  PH 7.65 7.74 

L.O.l 14.86 14.43 NS 

Na 25.64 30.66 

K 12.82 13.54 NS 

Mg 20.24 19.05 NS 

Mn 1.53 1.39 

P 4.04 3.15 

N 0.73 0.75 

* * *  

**  
* * *  
* *  

1987 

Returned Removed 

7.81 7.82 

15.48 15.1 1 

8.49 8,93 

14,75 12.73 

23.18 24.85 

1.85 1.97 

1.68 3h2  

a 7 3  0.72 

Sign, level 

NS 

NS 
* 
* 

**  
* 

NS 

NS 
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Table 3.25: Mcan number of inflorescences per mV2 of 18 spccics in (a) plots not cut for 24 years, (b) plots 
not cut for 17 years, (c) cut annually oncc a year (A), twicc a year (B) and three times a year 
(C). Rccordcd May 17th, 1988. 

Curex caryophylleu 
Curex jlucca 
Filipendula vulgaris 
Hicracium pilosella 
Hippocrepis comosa 
Hypochoeris muculata 
Lcontocbn hispidus 
Leucanthemum vulgarc 
Picris hierucioides 
Plantago lunceolata 
Plantup media 
P o l y p  lu vulgaris 
Primula veris 
Pulsatillu vulgaris 
Ranunculus bulbosus 
Sanguisorba minor 
Scnccio intcgrifolius 
Sonchus asper 

Not cut for Not cut for 
24 years 17 years 

21.ga 
4.0a 
0” 
0.4” 
0.1 
0.4 
0.1” 
0 
5.9 
0 
0.0” 
2.3 
0 
0” 

20.9” 
0” 
0.1 

0“ 
44.8’ 

4.6” 
0” 
oa 
0 
0.1 
O.oa 
0 
4.2 
0 
0.0” 
1.6 
0 
Oa 

28Aa 
0” 
0 

Cut annually 
A 

5.1b 
24,3a 

0.2b 
Oa 
5.Gb 
0 
0 
0.1” 
0 
2.2 
0 
0.G” 
0.2 
0.2 
0,6” 
5Sb 
0” 
0 

B 

2.7’ 
6.0” 
O . l b  
0.1 ” 
7.4b 
0.1 
0 
0.4b 
0 
3 .O 
0 
2.5” 
0.5 
0.3 
2*Sb 
2.6’ 
0.3b 
0 

C 

4,gb 
9.0“ 
Ob 
0.4b 

17,6” 
0.3 
0 
1 .Ob 
0.1 
1.9 
0.1 
2.9’ 
0.6 
0 
2.9” 
2.3” 
0.4’ 
0 

Significance 
Level 

*** 
***  
***  
* 
***  
NS 
NS 

NS 
NS 
NS 

NS 
NS 

* *  

* * *  

* * *  
***  
**  
NS 
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Table 3.26: Mean number of inflorescences per rnm2 of species in (a) plots not cut for 24 years, (b) plots not 
cut for 17 ycars and (c) cut annually oncc a ycar (A), twicc a year (B) and three times a year 
(C). Recorded August lst, 1988. 

Not cut for Not cut for 

Campanula glomerata 
Campanulu rotund$idia 
Carlina vulgaris 
Cirsium acaulon 
Centaurea nigra 
Centaurea scahiosa 
Galium verum 
Gentianella amarella 
Helianthemum chamaecistus 
Hieracium pilosclla 
Leontodon hispides 
Leucanthemum vulgare 
Lotus carniculatus 
Onobrychis viciij-olia 
Picris hieracioides 
Pimpinella saxifraga 
Plantago media 
Pnlypla vulgaris 
Prunella vulgaris 
Scabiasa columbaria 
Seneciu jacobaea 
Sonchus asper 
Succisa pratensis 

24 years 

0” 
0.2” 
0 
0 
4,2“ 
0.3 
2.3 
0 
0.2a 
0.3 
0.4” 
0 
0” 
0 
0.5” 
0.7 
0” 
0.3 
0.6 
Oa 
0 
0” 
0.4 

17 years 

O . l a  
1 .Ob 
0 
0,2 
5 .O” 
0.2 
0.7 
0 
0.6” 
0 
1.1” 
0 
0” 
0.4 
O h a  
0.4 
0.1* 
0.4 
0.4 
0.2” 
0 
0.1 ’ 
0.2 

Cut annually 
A 

0.Sb 
1 .Fib 
0 
0.3 
4.7” 
0 
0.3 
0 
O S b  
0.1 
8.1b 
0 
2*2b 
0 
4Sb 
1 ,0 
0.7“ 
0*4 
0.4 
S.3b 
0 
0.1’ 
1.8 

I3 

0.1. 
0.2” 
0.1 
0.5 
0,4b 
0 
0 
0 
0’ 
0 
4.9b 
0 
0.9b 
0.3 
2.6’ 
0.4 
2.2b 
0.3 
0.7 
2.3“ 
0,1 
0” 
0.4 

C 

0.4b 
0” 
0 
0.4 
Ob 
0 
0 
0.1 
O . l b  
0 
4*7b 
0,3 
1 .3b 
0 
1 .5a 
0.9 
3,Jb 
0.2 
0,s 
1 .h“ 
0 
0” 
0.3 

Significancc 
Level 

* 
**  
NS 
NS 

NS 
NS 
NS 

NS 

NS 

NS 

NS 

NS 
NS 

NS 

NS 

*** 

* 

***  

* * *  

* 

***  

***  

* 
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Tdbk 3.27: Effcct of cutting once a year (in May), twicc a year (in May and June), thrcc times a ycar (cut 
in May, June, July) and not cut for 17 and 23 years on thc nurnbcr and weight of inflorescence 
of Bromus erectus, Rccordcd in May 1987 and 1988. 

Cut once Cut twicc Cut thrice 

1987 Nurnbcr of infloresccnccs 104.5a 79.0” 28.4b 
Total weight (g) 22.5” 1 4.8” 4.gb 
Mean weight pcr tillcr (g) 0.1822” 0.1695* 0.1350” 

1988 Number of inflorcsccnccs 262.ba 168.7” 91.2” 
Total weight (g) 67,6“ 40.1* 17.1b 
Mean weight per tillcr (g) 0.2473 0.2134 0.1732 

Not cut Not cut Significance 
17 years 23 years Level 

*** 
* * *  

94.5“ 73.0” 
31.7” 24.9” 

0,2786” 0.3247b * * *  

* 
* 
* 

ND ND 
ND ND 
ND ND 

Means with the sarnc lcttcr are not significantly different. 
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Appcndix 1 : Amount of Nitrogen (gmT2) rcmovcd from plots cut once, twice and three times a year 1966-88, 

/I Year 1 First Cut Sccond c u t  

c u t  c u t  Cut c u t  Cut 
Once Twice Thrcc Twicc Three 

Tirncs Times 
w 

1969 4S0 2.71 2.00 0.96 0.93 
1 

1972 4.51 3.19 2.76 0.47 0.35 

1973 2.35 1 .67 1.10 0.10 0.08 

1975 2.52 1.98 1 .so 0.43 0.28 

”.. 

II 1976 i 2.02 i 1.09 0.87 0.1s 0.10 
I I I 11 1977 i 3.16 i 2.66 2.15 0.97 0.87 

1978 3,35 2.45 1.82 0.29 0.23 

1979 2.00 1.13 0.81 0.81 0.75 

1980 2,20 1.74 1.51 0.33 0.28 

1981 1.92 1.27 1.23 1.36 1.48 

1982 3.02 2.26 1.73 0.77 Oh6 

1983 2.68 1.73 1.47 0.90 0.86 
- 

11 1985 I 3.31 I 2.93 I 2.37 I 0.71 I 0.72 
I I I 11 1986 i 1.84 j 1.37 0.85 0.28 0.26 

II 1987 i 1.97 i 1.84 1.45 0.S6 0.36 
I I I 

3.06 2.61 0.67 0.74 

11 Mean I 2.81 I 2.07 
. . . . ._ 

I 1.64 I 0.61 1 0.56 

e , ,  , 

Third Total 
cut 

c u t  c u t  c u t  Cut 
Three Once Twice Three 
Times Times 

0.15 I 4.50 I 3.67 I 3,06 

0.10 I 4.51 I 3.66 I 3.21 

0.78 ~ 2.35 ~ 

0.06 2.52 ~ LW: 

0.09 I 2.02 I 1.24 I 1.06 

0,21 ~ 3,36 ~ 3.63 ~ 1;. 1 
0.1 2 3.15 2.74 2.17 

0.14 2.00 1.94 

0.40 2+20 2.07 2.19 

0.20 1.92 2.63 2.91 

0.38 I 1,97 I 2,40 I 2.19 

0.46 3.81 3.73 3.81 

0.27 231 2.68 2.47 
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Appendix 2 : Amount of Potassium (grnm2) scrnovcd from plots cut oncc, twicc and thrcc times a year 1966- 
88. 

11 Year I First Cut Second Cut I 
cut 
Oncc 

cut 
Three 
Times 

Cut 
Three 
Times 

cut c u t  cu t  
Twice Three Twice 

Timcs 

cut cut Cut 
Three Once Twice 
Times 

1969 3.47 0.73 

~ 

0.54 

2.45 1.62 0.72 

0.88 0.06 

1972 3.54 0,30 2.64 

1973 1.76 0.05 1.47 

1975 1.85 1.44 I 1.22 I 0.27 0.18 0.03 I 1.85 I 1.71 1.43 

1976 1.13 0.53 0.06 5 0.04 0.61 

1977 1.79 0.55 0.12 I 1.79 I 2.22 2.12 

1978 2.18 L7: i 1.39 ~ 0.15 

0.56 0.50 

1.14 1 .on 0.18 

0.14 1.61 

1979 1.10 0.53 3,17 

1980 1.24 0.1 6 1.43 

1981 1.29 0.87 I 0.86 I 0.80 1.93 0.95 

1982 2.07 1.53 I 1.28 I 0.50 0.47 1,99 0.24 2,07 2-03 

0.12 1.53 1.56 1983 1.53 1.03 I 0.89 I 0.53 0.54 1 .s5 

1985 2.1 4 0.46 2.29 1.99 1.59 0.44 

1.01 0.63 0.19 

0.24 2.14 2.43 

0+16 1..26 1,20 1986 1.26 0,18 0.97 

3 987 1.28 0.2s 0.25 I 1.28 I 1.69 1.53 1.31 1.03 0.38 

2.43 1,97 0.41 1988 2.75 0.48 0.28 I 2.75 I 2.84 2.73 

Mcan - 1.89 0.38 0.17 I 1.90 I 1.85 1.46 1.19 0*38 
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Appendix 3 : Amount of Phosphorus (gm-') rcmoved from plots cut once, twice and three times a year 
~ 1966-88. 

Sccond Cut I :tF I Total 
Year First Cut 

c u t  
Twicc 

Cut c u t  c u t  c u t  c u t  
~ n r c c  Thrcc Oncc Twice Three 
~ Timcs Times Times 

Threc 
Tiimcs 

0.06 
I 

' 0.06 0*01 0.30 0.24 0.20 

0.03 0.01 0.38 0.31 0.28 0.04 

0.01 0.01 0.06 0.19 0.15 0.16 

0.02 0.00 0.21 0.19 0.15 0.03 

0.01 0.01 I 0.01 I 0.13 I 0.08 I 0.08 
I 

0.07 0.06 I 0.01 I 0.21 I 0.26 I 0.22 1977 0.21 0.1 9 0.15 

1978 0,21 0.16 0.12 0.02 

0.05 0.05 I 0.01 I 0.12 I 0*12 I 0.11 1979 0.12 0.07 0.05 

1980 0.13 0.11 0.09 

1981 0.12 0.08 0.07 

1982 0.18 0.13 0.09 

0.02 0.02 0.03 0.13 0.13 0.14 

0.09 0.01 0.12 0.16 0.17 0.08 

0.04 0.04 0.02 0.1 8 0.1 7 0,15 

0.05 0.01 0.13 0.14 0.14 1983 1 0.13 1 0.09 

~ 0.08 o.15 1985 0.20 0.20 

0.05 

0.05 0.05 0.03 0.20 0.25 0.23 

0,02 0.02 0.12 0.10 0.09 0.02 

0.04 0.02 0.03 0.12 0.15 0.14 

0.05 0.03 0.27 0.27 0.26 0.05 

0.04 0,04 I 0.02 I 0.19 I 0.18 I 0.17 
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Appendix 4 : Amount of Calcium (gm-2) removed from plots cut once, twicc and thrcc times a year 1966- 
88. 

- 
Year First Cut Second Cut Third Total 

cut 

Once Twice Threc Twicc Thrcc Thrcc Oncc Twice Three 
Times Times Times Times 

1969 2.02 1.42 0.91 0.54 0.48 0.09 2.02 1.96 1.48 

1972 4.14 2.51 2.39 0.36 0.28 0.12 4.14 2.87 2.79 
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Appendix 5 : Amount of Magnesium (~III-~) removed horn plots cut once, twicc and thee  times a 
1966-88. 

Year First Cut Second Cut Third Total 
cut 

c u t  c u t  Cut c u t  Cut c u t  c u t  c u t  Cut 
Once Twice Threc Twice Three Three Once Twice Thre 

Times Times Times Timc 

1969 0.38 0.25 0.19 0.12 0.11 0.02 0,38 0.37 0.32 

1972 0.36 0.31 0.24 0.07 0.0s 0.01 0.36 0.38 0.30 

1973 0.25 0.19 0.12 0.01 0.01 0.1 1 0.25 0.20 0.24 

1975 0.23 0.18 0.14 0.06 0.04 0.01 0.23 0.24 0.19 

1976 0.21 0.12 0.10 0.02 0.01 0.01 0.21 0.14 0.12 

0.39 0.35 1977 0.32 0.28 0.23 0.11 0.09 0.03 0.32 

1978 0.27 0.22 0.17 0.04 0.03 0.02 0.27 0.26 0.22 

1979 0.17 0.10 0.07 0.09 0.09 0.02 0.17 0.19 0.18 

1980 0.20 0.17 0.15 0.04 0.03 0.04 0.20 0.21 0.22 

1981 0.17 0.12 0.11 0.20 0.21 0.03 0.17 0.32 0.35 

1982 0.28 0.23 0.17 0.1 0 0.09 0.06 0.28 0.33 0.32 

- ___ - 
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