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Appendix table 1. Dry matter yields {kgfha) for unintarrupted growth, regrowths * and total annual yields of some unfertilized and fertilized semi-natural grasslands and some agricuiturally improved grassiands.

cutting dates

Silvertown et af. . {1934}, English Nature unpublishec

Commurity type Ferl. input April early May mid-May late May early June mid-Jure lale Jure July August  Sepiember October Totat Referencelsource
MGS cutigrazed o] 51G 1905 3024 5823 3580 Talowin et ai. (1996}
MGs" cutigrazed o] 320 1562 3485 4545 2835 Taffowin et al. (1996}
MGSMGET cutigrazed 0 1880 4720 5480 5730 Kirkbam & Tallowin {1585
MGSET cut 0 3780 4680 Kiskham & Wilkins (1584}
MG58" cut 200MT7ESP200K 5360 10480 Kirkham & Wilking {15954}
MG57E 3 lmed out o 1500 Viliams. (1978)
MG5a"E Piot 3 untimed cut 0 1360 1400* 2750 Jenkinson et al [1994)
MG1e7D"% 14 unlmed cut SENISP225K 5410 2250 7680 Jenkinson et al (1994)
WMG5™™" cut 0 2219 578° 2757
MGS™" cut inarg 40P 3564 794" 4357 English Nature unpublished
cut inorg 44NaP 32K 3651 o 4285 English Nature unpublished
' Clit crg BBNBR104K1 2Ng 4044 gt 4855 English Nature unpublished
G 1760 Elict ef al , {1974)
BCN28P40K 5780 Elict st al., (1974)
MG13* ot ] 318 853 1583 2429 3185 2100 4384 Korevaar, {1585
MG13" cut 200N 150P390K 9211 9472 Korevaar, [1986)
MGEMG 13" it G 1262 1878 2454 317 3rar £403 5054 Korevaar, {1588)
MGBMG 13" cut o 8164 8163 Korevaar, {19886)
MGEMGT3" cut 200N 1502390K 11645 Korevaar, [1588)
MGET cutigrazed 10CN29PBIK 5312 Arncid, Hunter & Fernandez {1976)
MGET cutigrazed o 2089 Arncid, Hunter & Fermandez {1976)
MGE™ grazed 43NZ1P5IK 4890 30007 8330 Garwood & Tyson (1978}
MG7™ cut 150N33P62K 910 3406 5465 8528 8502 9805 L. perenne Ref plots
MGt cut o] 6083 Tatowin et af. (1996)
MG13 cutigrazed 150N33PE2K 2250 £120 Taiiowin et af. [1990)
M24 grazed ] <100 <139 <108 475 2336 1435 1308 68 Tattowin et al. (1996}
M18 grazed o <100 <103 3868 2948 Taiffowin et al, (1996}
23 grazed 0 558 1750 2505 2395 1691 3084 Tatlowin et af. {1996}
M23 cut o] 6279 5279 Tailowin et al. {1936)
CG3 cut oncelyr ] 1941 1941 Weils & Cox, {1983)
CG2 cut twicelyr o 1388 3re* 1765 Weils & Cox, (1993)
CG3 cut thricefyr o 1035 330~ 154* 1548 Weils & Cox, [1583)
CGAS cut o 3000 Willems. (1983}

NVC classifications of Park Grass Expeimenrtal (PGE] plots were carried out by Dodd ef af. | (1994}
T = data from species-rich meadows at Tadham Moor on the Somerset Levels

Eratoft

= data from Bratoft meadows in Lincoinshire

%57 = data from 20-24 yrold L perenne dominated sward at former Grasstand Research Institule
" = data from HGER's L. perenne referance plots
* = data from grassiands in the Metherlands {Korevaar, 1986}

VRO

= data from Alberts Field on Begbroke Hill Farm (former Weed Research Organisation}



Appendix table 2.
Site

Fertiliser

varance™

year mean herbage source
yield (kg ha)
MG3/MGE cut none 1987 47823 62.59 Kikham &
& grazed. Tallowin
nong 1988 6315.7 68.03 1995
none 1989 4607.7 96.63
none 1990 3987.0 133.2]
none 1991 5909.3 48.53
none 1992 54417 95.25
MG5/MG8 cut 200N, PK replaced 1987 62033 7996 Kirkham &
& grazed. Tallowin
200N, PK replaced 1988 6866.7 8795  (1995)
200N, PK replaced 1989 7641.0 3416
200N, PK replaced 1990 6989 3 97.74
200N, PK replaced 1991 8512.7 89.95
200N, PX replaced 1992 8818.0 132.19
MG5/MG8 cut 100N, OP, K replaced 1987 4894.9 66.61  Kirkham &
Wilkins
none 1988 5543.7 49.01  (1994)
none 1993 41591 75.54
MGSMG8 cut  200N,75P,200K 1687 97789 100.07
200N, 75P,200K 1988 84420 104.63
200N,75P 200K 1993 51452 102.59
MGI13 none 1981-85 4218.0 100.80  Korevaar
(1986)
MG6/7 none 1981-85 615940 58.02
MG6/13 1one 1981-85 8164.0 80.03
MGI13 200N, 150P,390K 1981-85 9211.0 101.92
MG6/7 Fert 1981-85 10190.0 102.12
MG6/13 200N,150P,390K. 198185 11646.0 81.81
MGS none 1973 2536.4 5595 English Nature
none 1974 14808 47.56
organic 88N, 8P 104K, 12Mg 1973 52410 56.94
organic 88N, 8P, 104K, 12Mg 1974 33524 62.01
inorganic 44N, 4P,52K, 6Mg 1973 43954 4041
inorganic 44N, 4P,52K, 6Mg 1974 30915 81.92




Appendix table 3. Exchangeable (ammonium acetate/ammonium chloride) potassium and bicarbonate extractable (Olsen, 1854} phosphorus {mg/100g 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

MG1 14.5 0.33 0-15 cm Stevens, et al., (1995)
MGgNorh Meadow 19.7 1.9 ? English Nature unpublished.
MG5/MGgTmem 15.1-39.6 0-15¢cm EGRO. {1996)

MG5Paen 31.7 0.83 0-10cm English Nature unpublished.
MG 5Pratoftidtka inorg Prhalyn) 28.6 1.15 0-10 cm English Nature unpublished
MG 5EaMeRA4NEPS2K kg inorganic fertilzerihalyr) 33.3 0.79 0-10 cm English Nature unpublished
MG 5Bt (BENSP104K kg organic ferthalyr) 37.3 0.77 0-10 cm English Nature unpublished
MG6 9.0 0.09 0-15¢cm Stevens, et al., (1995)
Semi-improved 10.6 0.16 0-16cm Stevens, et al., (1995)
Semi-improved 18.2 .10 0-15¢cm Stevens, st al,, {1995)

M16 40.4 0-15cm EGRO. (1996)

M23 36.2 0-15cm EGRO. (1996)

M23 0.31-0.34 0-15cm Blackstock ef af., unpublished
M24 335 0-15¢cm EGRO. (15996)

M24 0.19-0.35 0-15cm Blackstock et af., unpublished
M25 0.30-0.72 0-15¢cm Biackstock et af., unpublished
M26 0.66 (-15cm Blackstock et a/., unpublished
CG1 16.5 0.26 0-15em Stevens, et al,, (1995)

CG2 10.6-16.8 0.14-0.26 0-15cm Stevens, et al., {1995)
CGgunetfor 23y 115 168 0-5 cm Wells & Cox, (1993)

CG3 ot oneehr 13.4 1.58 0-5 cm Wells & Cox, (1993)

CG3 oMt mwicelyr 14.2 1.82 0-5 cm Wells & Cox, (1993)

CG6 156 0.11 G-15cm Stevens, et al., {1995)

CG10 51 .08 0-15cm Stevens, et al., {1995}

U4 7.0 0.07 0-15¢cm Stevens, et al., {1995)



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

cutting dates

Community type Fert. input April early May mid-May Iate May early June mid-late June July August September October
MG8’ cut/grazed 0 2.40 2.30 2.00 1.30 1.40 1.20

MGS5' cut/grazed 0 2.40 2.50 2.10 1.40 2.30 1.50
MG5/MG8' cut/grazed 0 2.34 1.60 1.46 1.55

MG5/8" cut 0 1.46 2.28

MGS5/8" cut 200N75P200K 1.47 3.30

MG13" cut 0 3.30

MG13" cut 200N150P390K 3.78 3.68

MGBMG13" cut 0 2.36

MGB/MG13" cut 200N150P390K 3.20 2.90

MGE®™ cut 0 1.51 1.79
MG cut inorg 40P 2.01 2.31
MG5P M cut inorg 44N4P52K 1.38 1.86
MG5E" cut org 88N8P104K12Mg 1.47 1.85
MG77 cut 150N33P62K 3.87 2.51 2.16 1.56 1.45 1.20

MG10 grazed 0 {prev imp) 3.00 210 2.40 290

MG10 grazed 120N,P&K 3.90 3.30 360 3.10

M24 grazed 0 1.25 2.10 2.03 142 1.17 1.42 1.07

M23 grazed 0 1.20 2.90 2.35 2.00 1.68 0.98

M23 cut 0 1.61

CG3 cut oncelyr o, 1.45 1.88

CG3 cut twice/yr 0 1.73 2.04

CG3 cut thricefyr 0 1.83 1.99 2.05

K®¥ = as in Appendix table 1



Appendix table 5. N yield (kg/ha) of cut dry matter from some semi-natural, agriculturally improved and fertilized grasslands.

Cutting dates

Community type Fert. input April May June July  August September October Total
MG8T cut/grazed 0 481 471 66,1 663 1279 78.2

MG5" cutigrazed 0 593  46.3 64.3 90.1  170.1 78.6

MGS/MG8T cut/grazed 0 39.3 755 800 88.8

MG5/8" cut 0 55.3 21.8° 77.1

MGS5/8T cut 200N75P200K 101 115.1" 216.1
MG13" cut 0 140 140.5
MG 13" cut 200N150P390K 339 339

MG6/MG13" cut 0 193 193

MG6/MG 13" cut 200N150P390K 335 338 338

MGS5P™" cut 0 26.9 9.7" 36.6

MG5E™ cut 40P 70.8 18.0* 88.9

MG5E" gyt 44N4P52K 50.3 11.9* 62.1

MG5B" et 88NBP104K12Mg 58.7 14.4% 73.2

MG6 48N21P59K 83 48 53 16 1 7 6 224

MG7™ cut 150N33P62K 352 1038 121.5

MG10 grazed 0 (prev imp) 55.6

MG10 grazed 120N,P&K 153

M24 grazed 0 277 231 525 27.6 296 16.2

M16 grazed 0 47.9 479

M23 grazed 0 479 37.2 65.6 711 43 497

M23 cut 0 957 957

CG3 cut oncelyr 0 281 281

CG3 cut twicelyr 0 206 6.1* 26,7

CG3 cut thricefyr 0 16.6 56 27" 24.9

Key =

as in Appendix table 1, * = yield of regrowth

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

cutting dates

Community type Fert. input April May June July August September  October
mce’ cut/grazed 0 0.13 0.15 0.12 0.10 0.10 0.1

MG5' cut/grazed 0 0.15 015 0.14 0.11 0.1 0.11

MG5/MG8' cut/grazed 4] 0.13 011 0.12 0.12

MG5/MG8T cut/grazed 50N10P50K 0.1

MG5/8T cut 0 0.12

MG5/8T cut 200N75P200K 0.26

MGE*™" cut 0 0.14 0.14
MG cut inarg 40P 0.27 0.26
MG5E" et inorg 44N4P52K 0.13 0.15
MG5™" cut org 88N8P104K12Mg 0.12 0.15
MG10 cut/grazed 0 (prev imp) 017

M24 grazed 0 0.08 0.12 0.11 0.09 0.09 0.07

M16 0 0.04 0.06 0.07 0.07 0.03

M23 grazed 0 0.08 0.17 0.12 0.10 0.08 0.07

M23 cut 0 0.07

CG3 cut oncelyr 0 0.1

CG3 cut twicelyr 0 0.12 0.14

CG3 cut thricelyr 0 0.12 013 0.14

Ke¥ = 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 Juty August  September October
MGs" cut/grazed 0 0.70 0.86 1.07 1.27 0.59 0.43

MG5" cutgrazed 0 0.44 0.62 0.94 0.41 0.50 0.24
MGS5/MGET cut/grazed 50N10P50K 1.15

MG5/8T cut 0 0.63

MGs/8T cut 200N75P200K 1.35

MG5E™" ot 0 2.26 2,06
MG5PN oyt inorg 40P 2.39 2.41
MG59R ot inorg 44N4P52K 2.38 2.25
MG5E™ cyt org 88N8P104K12Mg 2.51 2.28
MG10 cut/grazed 0 (prev imp) 0.91

M24 grazed 0 0.30 0.90 1.48 1.04 0.52 0.62

M23 grazed 0 0.35 1.27 1.24 0.74 0.34

M23 cut 0 1.14 1.15

CG3 cut oncelyr 0 0.98

CG3 cut twicelyr 0 1.05 1.00

CG3 cut thricelyr a 1.18 115 1.10

e¥ = as in Appendix table 1

Appendix table 8. Calcium content (%) of cut dry matter from some semi-natural, agriculturally improved and fertilized grasslands.

cutting dates

Community type Fert. input April May June July  August  September  October
MG8T eutigrazed 0 087 088 059 051 0.76 0.53

MG5" cut/grazed 0 079 083 058 045 056 05

MG5MGST cut/grazed 0 0.69 0.8 0.65 0.69

MGS5/MGS8T cut/grazed 0 0.73

MG5MGaT cut/grazed 50N10P50K 0.57

MGs/8T cut 0 1.22

MGSs/ET cut 200N75P200K 0.7

MGSBrmon cut s} 0.84 1.28
MG5P™M eyt inorg 40P 0.93 1.24
MG5E eyt inorg 44N4P52K 0.67 1.20
MG5P™*" et org 88NEF 104K 12Mg 0.67 1.14
MG10 cut/grazed 0 (prev imp) 0.32

M24 grazed 0 029 030 029 029 042 0.4

M23 grazed 0 0.21 019 027 024 028 0.28

CG3 cut oncelyr 0 0.83

CG3 cut twicelyr 0 102 152

CG3 cut thrice/yr 0 1.13 1.56 1.85

e¥ = as in Appendix table 1



Appendix table 9. Magnesium content (%) of cut dry matter from some semi-natural, agriculturally improved and fertilized grassiands.

cutting dates

Community type Fert. input April May June July  August September October
MG8T cut/grazed 0 018 025 027 0.2 0.25 0.18

MG5' cutgrazed 0 022 027 028 022 0.3 0.19
MGS/MG8T cut/grazed 0 0.23 023 022 0.2

MGS/MG8T cut/grazed 50N10PS0K 0.18

MGS/8T cut 0 0.3

MG5/8" cut 200N75P200K 0.27

MG cut 0 0.18 0.22
MG5E™R oyt inorg 40P 0.22 0.23
MGSP™" cut inorg 44N4P52K 0.16 0.21
MG5"™" cut org 88N8P104K12Mg 0.16 0.21
MG10 cut/grazed 0 (prev imp) 0.12

M24 grazed 0 012 013 016 016  0.16 0.18

M23 grazed 0 0.06 0.1 0.12 0.12 0.1 0.1

CG3 cut oncelyr 0 0.13

CG3 cut twicelyr 0 0.16  0.25

CG3 cut thrice/yr 0 0.17 0.24 0.28

K®¥ = as in Appendix table 1

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

cutting dates

Community type Fert. input April May June July August  September Qclober
MGS8T cut/grazed 0 026 044 063 048 0.45 0.31

MG5' cut/grazed ¢] 0.24 0.43 0.65 0.48 0.72 0.28

MG5/MG8 cut/grazed 0 062

MG5MGST cutgrazed 50N10P50K 0.41

MG5/8" cut 0 0.60

MG5/8T cut 200N75P200K 0.48

MG5®™" cut 0 0.06 0.07
MG P! cut inorg 40P 0.15 0.16
MG5E" eyt inorg 44N4P52K 0.06 0.08
MGE A oyt org 88NBP104K12Mg 0.06 0.09
MG10 cut/grazed 0 (prev imp) 0.21

M24 grazed 0 0.13 0.14 0.22 0.18 0.1 0.11

M23 grazed 0 0.1 0.19 0.23 0.23 0.12 0.12

Key

as in Appendix table 1



Appendix table 11. Metabolizable energy value {MJ/kg dry matter) of cut herbage from some semi-natural, agriculturally improved and fertilized grassiands.

Community type
{(NVC association}

MG5/8
MG5/8
MG5/8
MG10
M23/M24
MGB/MG13

Reference/source Fertilizer input early May late May early June late June July August September Cctober
Kirkham & Tallowin, (1995) 0 10.2 8.9 8.2 8.1
Kirkham & Tallowin, (1995) O (prev 200N,P&K) 10.5 8.3 7.7 7.9
Kirkham & Wilkins (1894) 0 7.5 9.7
Tallowin & Smith {unpub) 0 (prev imp) 7.9

Tallowin and Smith, (1986} 0 6.5 6.1

Korevaar, {1988) 0 113 10.5 9.6 8.7 8.6 8.4

Average ME of permanent pastures at 16 sites in the UK over 4 yr pericd receiving either ON cr 150N was 10.9 at 4 weekly cutting
Average ME of permanent pastures at 16 sites in the UK over 4 yr pericd receiving 300N was 11.0 at 4 weekly cutting

Average ME of perennial ryegrass leys at 16 sites in the UK over 3 yr period receiving ON was 11.1 at 4 weekly cutting

Average ME of perennial ryegrass ieys at 16 sites in the UK over 3 yr pericd 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 10.3 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 weekly cutling



