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Appendix table 1. Dry matter yields (kgha) for unintempted growth, regmwths * and total annual yields of some unfertilized and fedilized semi-natural QraSSlandS and some agrkui!uralIy improved grasslands. 

cutting dates 
Comrnmty rype Fe?, tiput A m  ear!y May mid-May !ate May early June mid-Jure late June July August Sep:ember October Total Referencelsource 

MG8' ckllgrazed 
MG5- cl;tlgrazed 
P8G5lMG8' cut'grazed 
MG518' cut 

MGSPGE 3 I:med cut 
MG5aDGE PIot 3 w!ined cu: 
MGlenDPGC $4 uilimed cut 
MG5'"''' cut 

cut MG50""' 

b&-.q'm'3? - cut 

cut r*G5B"'"' 

M G5;6'.'*-@ 

~ ~ 1 3 ~  CU! 

MG51BT CU! 

MG5/6"'" 

MG13K CLI! 

MG6IMG: 3K cut 
MG61MG13K cu! 
MG61MG:3' U: 

MG6n cuyggrazed 
MG6n cuYgrazed 
MG5*' grazed 
MG7R" cut 
MG:3 cut 
MGlS cutlgrazed 
MZ4 grazed 
M 15 grazed 
M23 grazed 
M 2 3  cut 
CG3 cui orcelyr 
CG3 cut hce!yr 
CG3 cut tnr idyr 
CG315 cut 

0 
0 
0 
0 
200N75D200K 
0 
0 
95N35P225K 
0 
inorg 40P 
inmg 44N4P52K 
org BeN8P104K12Mg 

PCN28p40K 
0 
20% 150P39UK 
0 
0 
200N 150P390K 
10CN29083K 
0 
48N21 P59K 
15EN33P62K 
0 
15CN33P62K 
0 
0 
0 
0 
0 
0 
0 
0 

910 

c100 
Cl00 

5: C 
32.2 

1905 
1562 

1500 
1360 
5410 

3'8 

1262 

B 53 

1878 

2429 

3171 

3195 
921 1 

8164 
3787 

3406 5465 

2250 
C l 0 0  

E928 
4890 
8602 

475 

1750 

9805 

6120 

3924 
3438 
6720 

Cl00 

CO03 

2336 
3368 
2505 

379' 
330' 

5430 

6960 
3780 

2219 
3564 
3651 
4044 
1760 
6780 

5054 

5312 
2080 

6083 

1435 

2395 
6279 

154' 

5823 3590 
4545 2805 

5730 

3 m  

1400' 
2250' 
578' 
7%. 
Wd+ 
a:<+ 

4680 
10460 

2750 
7660 
2797 
4357 
4295 
4855 

438: 
9472 

8:63 
11646 

a330 

Ta'tcwin Ta:towtn et et at. al. (19961 (1996) 

Kirkbam S Tallow in { 5 995) 
Ki?kham 8 Wilkins (1994) 
Kirkham B'Wikins (19%) 
Wttiams. (1978) 
Jenkrnsonetal (1994) 
Jenkrnson ef al ( 1994) 
Silvertown et a/ (1934) Eiglish Nature mpublishec 
Englis+ Nature unpublished 
English Nature mpublished 
EnglisCl Nattlre umublished 
Ellmt efal , (1974) 
Ellsot e ta /  , (1974) 
Korevaar, (2885) 
Korevaar, [ : 986) 
Korevaar, [I 9%) 
Korevaar, (1 9%) 
Korevaar, ( : 986) 
Arnofd, Hunter 8 fernandez (1976) 
Arnold, Hunter 8 Femandez [ 1976) 
Gawood 8 Tyson (1 975: 
C perenne Re! plots 
Ta:towtn et al. (1996) 
TaIlowin et a/ [ 1990) 
Ta'towtn et al. (1996) 
Taefowin et at. (19961 
Ta!towin et af. (1996) 
Taltowin et at (1996) 
Wells & Cox. [ 1993) 
Werls 8 Cox, (1993) 
IVeEls & Cox. [ 1993) 
Wllems (1983) 

1309 968 
2948 

1691 3084 
6279 
1¶41 
1765 
1529 

3000 

W C  classifi4ons of Park Grass Expeinertal (PGE) pbts were carried @Lit by Oodd eta1 , (1996) 
' = data from species-rich meadows at Tadham Moor on the Somerset Levels 

da:a from Bratoft meadows in Firminsh!re 5mtm = 

w = &:a from 20-24 yrold Lpefenne dominated sward at former Grassland R e r e a d  lfistrfuie 
"' = dala from IGER's L perenne relerance plots 
'=data from grassiapds in the Nethertands {Korevaar, 1956) 
'WRO = data from A:ber?s Fseld on Begbroke H*fl farm (former Weed Research Organisa!ion) 



Appendix tnblc 2. 
Sitc Fertiliser year mcm hcrbagc v a r i a ~ ~ "  SOWCC 

yield (kg ha"') 

MGYMG8 cut nonc 1987 4782.3 62.59 Kirkham 6L 
& gxazcd. ?'a1 Inwin 

rionc 1988 6315.7 G8.03 1995 

notie 1989 4607.7 96.63 

nOflC 1930 3987.0 133.21 

none I991 5909.3 48.53 

nonc f 991. 5441.7 95.25 

MG5hIG8 cut 200N, PK rcplacd 1987 6203.3 79.96 K_lrldiani 13 
Rr, grazcd. Tallowin 

200N, PK rcplaccd 1988 6866.7 87.95 (1095) 

200N, PK JCphCcd 1989 7641.0 34.16 

200N, PK rcplaced 1990 6989.3 (37.74 

200N, PK replaced 1991 8512.7 8'1.95 

200N, PK replaced 1992 8818.0 132.19 

MCiSIMG8 cut 1 OON, UP, K replaced 1987 4894.9 66.61 Kir!&am & 
W ilkins 

none 1988 5543.7 49.01 (1994) 

nonc 1993 4159.1 75.54 

MGS/MG8 cut 200N,75P,200K 1987 9778 9 100 07 

20ON,7SP,200K 1988 8442 0 104 63 

200N,75P,200K 1993 5145 2 102 59 

MG13 none 1981-85 4218 0 I00 80 Korevam 

M W 7  none 1981-85 6159 0 58 02 

MG6/13 IlOKlC 1981-85 8164 0 80 03 

MG13 200N, I SOP,390K 1981-85 0211 0 101 97, 

(1986) 

MG6/7 Fert 198 1-8s 10190.0 102.12 

MG6/13 200N,1 S0P,39OK 1981-85 11646.0 81.81 

MC5 none 1973 2536.4 
-- 

55.'15 E,ngJish Nature 

nonc 1974 1480.8 47.56 

organic 88N, XP, 104K, 12Mg 1973 524 1 .O 56.94 

inorganic 44N, 4P,52K, 6Mg 1973 4395.4 40.4 I 

organic 88N, 8P, 104K, 12Mg 1974 3352.4 62.01 

inorganic 44N, 41',52K, 6Mg 1974 3091.5 8 1 .?2 



Appendix table 3. Exchangeable (ammonium acetatelammonium chloride) potassium and bicarbonate extractable (Otsen, A9541 phosphorus (mgll00g dry soil) 
for different mesotrophic (MG), mire and fen-meadow (M), calcareous (CG) and acidic (U) semi-natural grasslands. 

Vegetation type K P Sampling depth 

MGI 
MG4North Meadow 

MGSIM GSTadham 
MG58rat~ft 

M~SBratcf t (4Dkg rnorg Plhalyr) 

MG 5Brato?t(44N4P52K kg inorgantc fertilizerlbalyr) 

MG5Brato? (8SNBPt04K kg organic fertlhalyr) 

MG6 
Semi-im proved 
Semi-im proved 
MIS  
M23 
M23 
M24 
M24 
M25 
M26 
CG1 
CG2 
CG3 uncut tor 23 ys 

CG3 cut once/yr 

CG3 cut Wtcelyr 

CG6 
CGlO 

14.5 
19.7 

15.1-39.6 
31.7 
28.6 
33.3 
37.3 
9.0 
10.6 
19.2 
40.4 
36.2 

33.5 

16.5 
10.6-16.8 

11.5 
13.4 
44.2 
45.6 
5.1 

0.33 
I .9 

0.83 
1~35  
0.79 
0.77 
0.09 
0.16 
0.10 

0.31-0.34 

0.<9-0.35 
0.30-0.72 

0.66 
0.26 

0.14-0.26 
4 .68 
? .5% 
I .82 
0.11 
0.09 

0-1 5 crn 
? 

0-1 5cm 
0-10 cm 
0-10 crn 
0-10 cm 
0-10 cm 
0-15 cm 
0-15 cm 
0-15 crn 
0-1 5cm 
0-1 5cm 
0-1 5cm 
0-1 5cm 
0-1 5crn 
0-1 5cm 
0-1 5cm 
0-45 crn 
0-45 cm 
0-5 crn 
0-5 crn 
0-5 crn 

0-15 crn 
0-1 5 cm 

Stevens, et al., (1995) 
English Nature unpublished. 
EGRO. (1 996) 
English Nature unpublished. 
English Nature unpublished 
English Nature unpublished 
English Nature unpublished 
Stevens, et at., (1995) 
Stevens, et al., (1 995) 
Stevens, et al., (1995) 
EGRO. (1996) 
EGRO. (1996) 
Blackstock et al., unpublished 
EGRO. (1996) 
Blackstock et al., unpublished 
BIackstock et al., unpublished 
Blackstock et al. ,  unpublished 
Stevens, et al., (1 995) 
Stevens, et al., (1 995) 
Wells & cox, (1 993) 
WelIs & cox, (1993) 
WelIs & Cox, (1993) 
Stevens, et al. (1 945) 
Stevens, et al., (1 995) 
Stevens, et al., (1 995) 



Appendix table 4. N content (70) of cut dry matter from some semi-natural, agriculturally improved and fertilized grasslands 

cutting dates 
Community type Fed. input April early May mid-May late May early June mid-late June Juiy August September October 

MG8' cut/grazed 
MGST cutlgrazed 
M G E I I M G ~ ~  cutlgrazed 
MG5/8T cut 
MG518T cut 
MG1 3K cut 
MG 1 3% cut 
MGGIMG1 3K cut 
MG6IMG1 3K cut 
MG5B'at@Y cut 

cut 
MGSBratoA cut 

Cut 

MG7Ref cut 
MG3 0 grazed 
MGlO grazed 
M24 grazed 
M23 grazed 
M23 cut 
CG3 cut oncelyr 
CG3 cut twicelyr 
CG3 cut thricelyr 

MGSB'atoY 

G @ra!cft 

0 2.40 
0 2.40 
0 
0 
200N75P200K 
0 
200N 15OP39OK 
0 
200N 150P390K 
0 
inorg 40P 
inorg 44N4P52K 
org 88N8P104K12Mg 
150N33P62K 3,87 
0 (prev imp) 
120N,P&K 
0 1.25 
0 1.20 
0 
0 
0 
0 

2.30 
2.50 

2.51 

2.90 

2.1 

2.00 
2.10 

2.34 

3.78 

3.20 

I .56 1.45 
3.00 
3.90 
2.10 2.03 

2.35 

1.45 
1.73 
1.83 

3.30 
3.68 
2.36 
2.90 

1.20 
2.10 
3.30 
I .42 

2.04 
7.99 

1.30 
1.40 
I .60 
1.46 
I .47 

I .51 
2.01 
1.38 
1.47 

2.40 
3.60 
1.17 
2.00 
2.61 

2.05 

1.40 1.20 
2.30 1.50 
1.46 1.55 

2.28 
3.30 

1.79 
2.31 
1.86 
1.85 

2.90 
3.10 

1.42 7.07 
1.68 0.98 

1.89 

Key = as in Appendix table ? 



Appendix table 5. N yield (kglha)  of cut dry matter from Some sorni-natural, agriculturally improved and fertilized grasslands. 

Cutting dales 
Community type Fert. input April May June July August September October 

MGBT cuffgrazed 
MGST cutlgrazed 
MG51MGaT cuffgrazed 
MC~518~ cut 
MG51eT cut 

MG1 3K cut 
MG13K cut 
MG6lMGI 3K cut 
ME61MG13K cut 
MG5amn cut 

cut 
cut 

MG5Ufamfi 

MG5Eralon 

M G ~ ~ ~ ~ ~ ~ ~  cut 
MG6 
MG7RC' cut 
MGlO grazed 
MGIO grazed 
M24 grazed 
M16 grazed 
M23 grazed 
M23 cut 
CE3 cut oncelyr 
CG3 cut twicelyr 
CG3 cut thricelyr 

0 48.1 
0 59.3 
0 

0 
200N75P200K 
0 
200N150P390K 
0 
200N150P390K 
0 
40P 
44N4P52K 
88N8P104K12Mg 
48N21 P59K 83 
150N33P62K 35.2 
0 (prev imp) 
120N,P&K 
0 27.7 
0 
0 47.9 
0 
0 
0 
0 

47.1 66.1 66.3 
46.3 64.3 90.1 
39.3 75.5 

55.3 
101 

140 
339 
193 

335 338 
26.9 
70.8 
50.3 
58.7 

48 53 16 
103.8 121.5 

55.6 
153 

23.1 52.5 27.6 
47.9 

37.2 65.6 71.1 
95.7 

28.1 
20.6 6.1* 
16.6 5.6* 2.7* 

= as in Appendix table 1, * = yield of regrowth 

127.9 
170.1 

80.0 

11 

29.6 

43 

78.2 
78 F 
88.8 

21.8" 
115.1* 

7 

16.2 

49.7 

9.7* 
18.0* 
11 9' 
14.4* 

6 

Total 

77.1 
216.1 
140.5 
339 
193 
338 
36 6 
88.9 
62.1 
73.2 
224 

47.9 

95.7 
28.1 
26.7 
24.9 

Appendix table 6 .  Phosphorus content (%) of cut dry matter f r om some semi-natural, agriculturally improved and fertilized gr 

cutting dates 
Community type Fert. input April May June July August September October 

MG8T cuffgrazed 

MG5T cuffgrazed 
MG5/MGST cuffgrazcd 
MG5/MG8T cuffgrazed 
M G W T  cut 

M G W T  cut 
MG5Htalefi 

GtjBratofl 
cut 
cut 

MG5B'at0R cut 
cut 

MGIO cuffgrazed 
M24 grazed 
M16 
M23 grazed 
M23 cut 
CG3 cut oncelyr 
CG3 cut twicelyr 
CG3 cut thricelyr 

MG5R'"l"R 

0 0.13 0.15 0.12 

0 0.13 
50NIOP50K 
0 
200N75P200K 
0 
inorg 40P 

inorg 44N4P52K 
org 88N8P104K12Mg 
0 (prev imp) 
0 0.08 0.12 0.1 1 
0 0.04 0.06 0.07 
0 0.08 0.17 0.12 
0 
0 0.1 
0 0.12 0.14 
0 0.12 0.13 

0 0.15 0.15 0.14 
0.10 
0.1 1 
0.1 1 
0.1 1 

0.12 

0.26 
0.14 
0.27 

0.13 
0.12 
0.17 
0.09 
0.07 
0.10 
0 07 

0.14 

0.10 0.1 

0.12 0 12 

0.1 0.11 

0 14 
0 26 
0 15 
0 15 

0.09 0.07 
0.03 

0 08 0.07 

Key = as in Appendix table 1 



Appendix table 7. Potassium content (%) of cut dry matter from some semi-natural, agriculturally improved and fertilized grasslands. 

cutting dates 
Community type Fert input April May June July bugust September October 

MG8' cuffgrazed 
MG5T cuffgrazed 
MG51MGBT cuffgrazed 
MG5/aT cut 
MGS/BT cut 

cut 
cut 
cut 

MG58"'0" cut 
MGI 0 cutlgrazed 
M24 grazed 
M23 grazed 
M23 cut 
CG3 cut oncelyr 
CG3 cut twicelyr 
CG3 cut thricelyr 

Key ~ 

MG5Bralofl 

MG5B'alon 

MG5Dralon 

as in Appendix table 1 

0 
0 
50N10F5OK 
0 

200N75P200K 
0 
inorg 40P 
inorg 44N4P52K 
org 88N81'104K12Mg 
0 (prev imp) 
0 
0 
0 
0 
0 
0 

o 70 107 1 2 7  
0 44 0 62 0 94 0 41 

1 1 5  
0 63 
135 
2 26 
2 39 
2 38 
2 51 
0 91 

0 3 0  0 9 0  148 1 04 
0 35 127 1 24 

114 
0 98 

118 115 1 I 0  
105 I 00 

0.59 043 
0.50 0 24 

2.06 
2.41 
2 25 
2.28 

0.52 0 62 
0.74 0 34 
1.15 

Appendix table 8. Calcium content (%) of cut dry matter from same scmi-natural, agriculturally improved and fcrtilized grasslands. 

cutting dates 
Community type Ferl input April May June July August September October 

MEBT cuffgrazed 0 

MG5' cuffgrazed 0 

MG51MGBT cutlgrared 0 
MG51MEBT cuffgrazed 0 
MG5/MGBT cutlgrazed 50NlOP50K 

ME51ET cut 0 

0 87 
0.79 

MGS18T cut 
M G ~ ~ ' ~ ' ~ ~  cut 

cut 
cut 
cut 

MG5Rratofi 

MG5U(alon 

MGSBr=iof! 

MGIO cuffgrazed 
M24 grazed 
M23 grazed 
CG3 cut oncelyr 
CG3 cut twicdyr 
CG3 cut thricelyr 

Key = as in Appendix table 1 

200N75P200K 
0 
inorg 40P 

inorg 44N4P52K 
org 88N8P104K12Mg 
0 (prev imp) 
0 0 29 
0 0.21 
0 
0 
0 

0.88 

0 63 
0.69 

0.30 
0.19 
0 83 

1.13 
1.02 

0.53 
0.58 

0.29 
0 27 

1.52 
1.56 

0 5 1  076 

0 4 5  056 

0 8 1  0 6 5  
0 73 

0 57 
1 T 1  
0 7  

0 04 
0 93 

0 67 
0 67 
0 32 
0 2 9  0 4 7  
024 028 

r 85 

0.53 
0.5 
0 69 

1.28 

1.24 

1.20 
1.14 

0.4 
0.28 



Appendix table 9. Magnesium content ("A) of cut dry mattar from some sami-natural, agriculturally improved and fertilized grasslands. 

cutting dates 
Community type Fed. input April May June July August September October 

MG8T cuffgrazed 0 
MG5' cuffgrazed 0 
MGS1MGaT cutlgrazed 0 

0.18 
0.22 

MG5IMEBT cuffgrazed 
MG5/eT cut 
MG518' cut 

cut 
cut 
cut 

MGSRratnn cut 
MGIO cuffgrazed 
M24 grazed 
M23 grazed 
CG3 cut oncelyr 
CG3 cut twicelyr 
CG3 cut thricelyr 

MG5ufaion 
MG5Uraloll 

MG5Brm'Oll 

50NlOP50K 
0 
200N75P200K 
0 
inorg 40P 
inorg 44N4F52K 
org aaNaPi04K12Mg 
0 (prev imp) 
0 0.12 

0 
0 
0 

0 0.06 

0.25 
0.27 
0.23 

0.13 
0.1 
0.13 
0.16 
0.17 

0.27 
0.28 

0.16 
0.12 

0.25 
0.24 

0.2 
0.22 
0.23 
0.18 
0.3 
0.27 
0.18 
0.22 
0.16 
0.16 
0.12 
0.16 
0.12 

0.28 

0.25 
0.3 
0.22 

0.16 
0.1 

0.18 
0.19 
0.2 

0.22 
0.23 
0.21 
0.21 

0.18 
0.1 

Key = as in Appendix table 1 

Appendix table 10. Sodium content (%) of cut dry matter from some semi-natural, agriculturally improved and fcrtilizcd grasslands. 

cutting dates 
Community type Fed. input April May Junc July August September October 

MGBT cutlgrazed 
MG5' cuffgrazed 
MG51MGaT cuffgrazed 
MG5/MG8T cuffgrazed 
MG51eT cut 
MG5/8T cut 
MG58'a'0' cut 
MG58ra'0n cut 

cut 
cut 

MG5Ufaton 

MG50ralon 

MGlO cuffgrazed 
M24 grazed 
M23 grazed 

0 
0 

0 
50N10P50K 
0 
200N75P200K 
0 
inorg 40P 
inorg 44N4P52K 
org 88N8F104K12Mg 
0 (prcv imp) 
0 
0 

0.26 0.44 0.63 0.48 0.45 0.31 
0.24 0.43 0.65 0.48 0.72 0.28 

0.62 
0.41 
0.60 
0.48 
0.06 
0.15 
0.06 
O.OF 
0.21 

0.13 0.14 0.22 0.18 0.1 0.1 1 
0.1 0.19 0.23 0.23 0.12 0.12 

0.07 
0.16 
0.08 
0.09 

= as in Appendix table 1 



Appendix table 11. Metabolizable energy value (MJlkg dry matter) of cut herbage from some semi-natural, agriculturally improved and fertilized grasslands. 

Community type 
(NVC association) Reference/source Fertilizer input early May late May early June late June July August September October 

MG518 Kirkham & Tallowin, (1995) 0 30.2 8.9 8.2 8.1 
M G 518 Kirkham & Tallowin, (1 995) 0 (prev 2DON,P&K) 10.5 8.3 7.7 7.9 
MG518 Kirkham & Wilkins (1994) 0 7.5 9.7 
MG?O Tallowin & Smith (unpub) 0 (prev imp) 7.9 
M231M24 Tallowin and Smith, (1996) 0 6.5 6.1 
MGWMG33 Korevaar, (3986) 0 11.3 10.5 9.6 8.7 8.6 8.4 

Average ME of permanent pastures at 16 sites in the UK over 4 yr period receiving either ON or 15UN was 10.9 at 4 weekly cutting 
Average ME of permanent pastures at 16 sites in the UK over 4 yr period receiving 300N was 13.0 at 4 weekly cutting 
Average ME of perennial ryegrass leys at 16 sites in the UK over 3 yr period receiving DN was 11,1 at 4 weekly cutting 
Average ME of perennial ryegrass leys at 15 sites in the CIK over 3 yr period receiving either 150 or 300N was 11.2 at 4 weekly cutting 

Average ME of permanent pastures at 8 sites in the UK over 4 yr period receiving ON was ?0.3 at 8 weekly cutting 
Average ME of permanent pastures at 8 sites in the UK over 4 yr period receiving either 150 or 300N was 10.2 and 10.4, respectively, at 8 weekly cutting 
Average ME of perennial ryegrass leys at 8 sites in the UK over 3 yr period receiving either 0 or 150N was 10.7 at 8 weekly cutting 
Average ME of perennial ryegrass leys at 8 sites in the UK over 3 yr period receiving 300N was 10.6 at 8 weekly cutting 
Average ME of perennial ryegrass =white clover leys at 8 sites in the UK over 3 yr period receiving ON was 10.6 at 8 weekty cutting 


