Taken From 

The Knepp Castle Estate Baseline Ecological Survey
Theresa E. Greenaway

2005

3.3   Vegetation Survey of the River Adur Floodplain 
3.3.1   Survey Brief

A vegetation survey of the River Adur floodplain as it crosses the Estate was carried out by Rich Howorth (West Weald Landcape Project) in August 2005.  This survey was specifically carried out in order to contribute to the baseline data required by the River Restoration Centre and the Environment Agency prior to river restoration work to be carried out on the heavily modified River Adur corridor.  It was also considered important to obtain information on the vegetation composition of the floodplain grassland of the River Adur as part of the extensive baseline studies of the Knepp Estate. 

3.3.2    Methodology

Two methods were used to characterise the vegetation of the floodplain as follows:

- Phase 2 (NVC) survey and mapping

- Transect survey

Phase 2 survey and mapping

The majority of the River Adur floodplain within the wider Knepp Estate was subject to a detailed survey of its vegetation communities between the points of Kingsbridge Lane at Shipley upstream and Bay Bridge at the A24 road downstream, taking the lateral boundaries of the floodplain as an area of flood risk mapped by the Environment Agency.  The entire selected area was walked over the course of 3 days (16th, 17th and 23rd August 2005) and its distinct vegetation communities were mapped and sampled using quadrats, focussing on open grassland stands and ditchline vegetation.  The woody vegetation communities of semi-natural woodland, plantation, hedgerows and scrub areas were generally marked on the map but were not sampled for their vegetation, with a similar basic treatment of tall ruderal vegetation.  Aquatic and river-marginal vegetation was not inspected, since this was subject to a separate survey by Kate Ryland and Alan Stubbs, and an open-water pond present was also not accessed.

Vegetation survey and sampling followed the National Vegetation Classification system, using 2 x 2m quadrat sizes for grassland communities, 4 x 4m for swamp, 10m linear samples for ditch vegetation and one 30/10m linear sample for wood edge (sampled as a hedgerow).  An attempt was made to obtain five replicate samples of the prevalent grassland communities present, whereas for most vegetation types just one or two quadrat samples were obtained.

An ideal method to delineate distinct communities could be to analyse the quadrat data using multivariate ordination software such as TWINSPAN or DECORANA, however it has not been possible to arrange the data from Excel in the required formats.  Thus the quadrat data has been sorted into communities subjectively based upon dominant species, using the NVC grassland and swamp tables to assign NVC (sub-) communities as possible. 

Transect survey

Five pairs of transects were established by siting tall marked wooden stakes at either side of the floodplain where the land was considered to rise up from the relatively flat valley base, sited at the locations given in Table 3.3.a and Map 3.

Table 3.3.a. Transect details.

	Transect name
	Transect no.
	Transect point
	Bearing (degrees)
	Altitude (m)
	Length (m)
	POINT_X
	POINT_Y

	Bay Bridge W
	1
	south
	352
	13
	124.7
	516174
	120631

	Bay Bridge W
	1
	north
	
	14
	
	516169
	120757

	Knepp Mill
	2
	south
	25
	0
	?
	515312
	120916

	Knepp Mill
	2
	north
	
	13
	
	515360
	121019

	Pound Bridge S
	3
	west
	?
	15
	?
	515138
	121294

	Pound Bridge S
	3
	east
	
	19
	
	515243
	121347

	Tenchford
	4
	north
	
	14
	?
	515076
	120989

	Tenchford
	4
	south
	32
	0
	
	515110
	120933

	Capps Bridge W
	5
	south
	?
	0
	?
	514635
	121675

	Capps Bridge W
	5
	north
	
	6
	
	514617
	121759


The co-ordinates and altitudes were recorded with a Garmin GPS unit using the British National Grid, and all of the transect end-point location data was entered into ArcView GIS.  A compass bearing was taken between the two endpoints and a 30 m tape measure laid out continually along this path including crossing the River Adur itself at a perpendicular angle.  A 2x2 m quadrat was then laid out contiguously along the transect line and all vascular plant species identified and assessed for their percentage cover within the quadrat, as well as recording dead vegetation litter and bare ground (including animal dung).  The quadrats terminated as close to the riverbanks as possible, such that no quadrat sampling was carried out of the river itself.  The height of grassland vegetation at its upper and lower levels was recorded in centimetres in each quadrat.  Notes were made of land management practices including grazing animals, and digital photographs were taken along the transect from each end.

Due to the significant time involved in measuring the vegetation using this belt transect methodology, as well as the relatively late stage of the season, only the first transect ‘Bay Bridge West’ was sampled over 3 days from 26th July to 2nd August 2005.

3.3.3   Results and discussion 

1. Phase 2 survey and mapping

The descriptions of the quadrats and linear strips sampled are given in Appendix III, Table 1, organised by distinct communities and including an assignment to a NVC (sub-) community where possible. Species domin values in each quadrat is provided in Appendix III, Table 2. 

A total of eleven main distinct communities of grassland (6), swamp vegetation in ditches (4) and woodland (1) were identified from the quadrat data, with a number of additional sub-divisions as follows:

· Holcus lanatus dominated/mixed species grassland – no NVC community

· Agrostis stolonifera dominated/mixed species/with an other species grassland - mostly MG13

· Lolium perenne improved grassland - MG7 (d) 

· Arrhenatherum elatius –Dactylis glomerata rank grassland – MG1

· Deschampsia caespitosa dominated grassland - MG9 

· Various seeded grassland mixes, largely as arable reversion 

· Carex riparia swamp - S6

· Glyceria fluitans swamp - S22

· Phalaris arundinacea swamp - S28b

· Wet tall herbs (2 types) with much nettle – no NVC community

· Quercus robur woodland (fringe) - W10 (a?)

At least two communities could not be assigned easily to a particular NVC type, and a greater number of individual quadrats had little affinity to any NVC (sub-) community. The Holcus lanatus dominated and the Agrostis stolonifera dominated MG13 were the most  prevalent, especially the former.  Improved grassland areas were quite widespread, whereas MG1 was locally abundant only and MG9 was restricted to small patches.  All the swamp communities were confined to particular ditches with the exception of S22 that is also found as a wet grassland in isolated low-lying areas.  The W10 woodland predominates throughout the estate, but only a small part of one wood occurs within the mapped floodplain. 

The vegetation types encountered are largely widespread with relatively low diversity and conservation interest, although the MG13 type is more restricted to river valleys in southern England. The swamp communities of the ditches are of greater botanical and conservation interest, with S6 believed to be declining in central lowland England and currently with a very restricted distribution at Knepp.  One of the wet tall herb undefined stands was quite species-rich (Strip 6) but contained much nettle indicating the nutrient-rich status of inflow water. 

2. Transect survey
A total of 57 quadrats were sampled along the transect length.  Vegetation heights varied within the ranges of 40-120 cm in the upper tier and 5-30 cm in the lower tier along the transect, and lacked an obvious pattern, except for a peak around 36-40 m distance where a thistle patch occurred (Fig. 1).  The basal layer of vegetation appeared to be slightly taller on the narrow north side of the river.  Vegetation density was similarly variable along the transect length, varying between 105-158% total cover, with a peak again occurring at the thistle patch around 36-40 m distance (Fig. 2).

A total of 24 vascular plant species was found along transect length.  Of these, just 5 species were found in over half of the quadrats in the following (descending) order of frequency: Hordeum secalinum, Alopecurus pratensis, Holcus lanatus, Agrostis canina and Phleum pratense. In terms of average percentage cover dominance, Holcus lanatus exceeded that of Alopecurus pratensis. On a first inspection of the main grass species (Fig. 3), without any statistical analysis, a few patterns of grass species dominance are apparent along the transect.  Yorkshire Fog Holcus lanatus occurred at relatively high frequency throughout the transect, especially at the southern end consisting of more rank vegetation, except for a patch from 30-40 m length from which it was entirely absent.  Here it was replaced by Agrostis canina in particular, this area apparently being the old river course (pre-channelisation) where the vegetation appeared to consist of lusher growth as well as being of a different composition. Agrostis canina was then present up to the riverbank, but was absent from the north side (where sown Agrostis capillaris dominated instead), as well as from the southern end of the transect. The agricultural grasses Lolium perenne and Phleum pratense were most prevalent on the north bank of the river also.  The most dominant grass species Hordeum secalinum was present at variable frequency along almost the entire transect length, at times peaking at very high frequencies of c. 80%. 

The transect survey suffered from a number of problems, taking a lot of field time and being done later than ideal for adequate assessment of species cover based on flowering grass heads.  As a result of summer wind and rain, much material had lodged making accurate cover assessment more problematic.  It is thus recommended that this belt transect method is reviewed before conducting future repeat surveys and completing the four unsurveyed transect lines.  If it is decided to pursue this technique in future then survey would be better carried out around mid-June for better grass cover assessment.  It does however represent a possible detailed technique to record future vegetation change in the floodplain.
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				1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16		17		18		19		20		21		22		23		24		25		26		27		28		29		30		31		32		33		34		35		36		37		38		39		40		41		42		43		44		45		46		47		48		49		60		61		62		63		64		65		66		67		Total cover % values				Species cover rank		Q Frequency		% frequency		Rank

		Quadrat position		0-2 m		2-4 m		4-6 m		6-8 m		8-10 m		10-12 m		12-14 m		14-16 m		16-18 m		18-20 m		20-22 m		22-24 m		24-26 m		26-28 m		28-30 m		30-32 m		32-34 m		34-36 m		36-38 m		38-40 m		40-42 m		42-44 m		44-46 m		46-48 m		48-50 m		50-52 m		52-54 m		54-56 m		56-58 m		58-60 m		60-62 m		62-64 m		64-66 m		66-68 m		68-70 m		70-72 m		72-74 m		74-76 m		76-78 m		78-80 m		80-82 m		82-84 m		84-86 m		86-88 m		88-90 m		90-92 m		92-94 m		94-96 m		96-98 m		108-110 m		110-112 m		112-114 m		114-116 m		116-118 m		118-120 m		120-122 m		122-124 m

		Veg height base layer (cm)		10		5		15		5		10		15		20		10		5		5		15		15		10		10		15		10		5		10		15		5		15		5		10		10		10		10		10		10		10		10		10		10		15		10		10		10		10		10		15		10		10		10		20		10		10		5		5		5		5		15		30		20		15		20		10		15		5				11.05

		Veg height upper layer (cm)		100		100		100		90		90		90		80		70		80		70		80		70		90		70		65		80		70		50		120		120		70		60		70		50		70		60		60		60		60		50		60		70		70		70		75		50		70		70		50		70		50		50		60		50		50		40		70		40		40		80		80		70		60		70		40		60		60				68.77

		Agrostis canina												8		8		4										24		40		55		60		50		38		25		22		15		12		16		25		45		18		18		12		11		12		16		18		17		21		10		17		19		26		14		17		18		16		14		18		16		27		28		23		24																		877		15.39		4		40		70.18%		5

		Agrostis capillaris				1		3		1										1		1																																																																																23		38		55		38		55		35		32		43		326		5.72		6		13		22.81%		10

		Alopecurus pratensis				2		10		12		14		22		18		16		5		17		13		7		13		40		20		15		18		8		1		2		1		6		4		3		14		65		55		45		35		26		40		45		40		25		25		35		55		24		28		23		12		22		28		40		28		26		25		45		24		8												6				1111		19.49		3		50		87.72%		3

		Bare soil		2		2						1																												2				1		1		1										1																																												3		3		2												19		0.33				11		19.30%		11

		Cirsium arvense																																		8		15		24		60		40		9																																																																				4		7		167		2.93		9		8		14.04%		12

		Dactylis glomerata		10		15		2				1																																																																																																								3		31		0.54				5		8.77%

		Deschampsia caespitosa																						4																																																																																														4		0.07				1		1.75%

		Elymus repens						3		7		3								1								1				4																																																								3																														22		0.39				7		12.28%		13

		Festuca arundinacea																																												1		1																																																																						2		0.04				2		3.51%

		Festuca rubra																																																																10		6		4		2																																														22		0.39				4		7.02%

		Holcus lanatus		70		65		70		60		60		55		50		55		50		70		70		80		65																6		6		5		9		16		20		18		26		38		50		35		35		33		45		35		25		23		40		42		10		15		16		17		7		17		16		14		10		35		6		4		7						26		35		12		1574		27.61		2		48		84.21%		4

		Hordeum secalinum										5		8		20		16		18		15		10		12		16		30		35		25		45		50		55		45		70		75		80		60		40		25		20		14		22		18		12		17		35		23		30		38		22		16		26		65		75		45		65		35		40		35		46		31		30		45		36		28		23		21		11						1679		29.46		1		51		89.47%		2

		Leaf litter		25		35		40		20		25		20		10		8		10		6		7		4		4		2		3		4		12		6		15		12		17		16		8		14		7		4		4		5		3		3		3		4		4		3		4		3		2		4		4				5		3		5		4		4		9		9		3		4		5		4		2		4		3		1		2		6		453		7.95		5		56		98.25%		1

		Lolium perenne																										1		2		6		2		1																		1								1						1						1		2				3				3		2		2						4		3		2		5		11		8		19		12		21		31		21		16		181		3.18		8		26		45.61%		8

		Phalaris arundinacea																																																																																																		2																		2		0.04				1		1.75%

		Phleum pratense		2		4		6		15		1		2		3		5		20								2				4		5		8		20		18		7		6																														1		3		5				2								4		4		2		3		4		4		8		23		10		22		16		12		18		19		288		5.05		7		35		61.40%		6

		Polygonum lapathifolium																																																																																																1		16																		17		0.30				2		3.51%

		Pteridium aquilinum																																																																																																																		3		3		0.05				1		1.75%

		Ranunculus repens		2				1		1										2				2						3		4		3																								1		1		3		2		3		1		1		1		1				2		1				13		9		5				2		4		4		3		3														1				79		1.39		10		28		49.12%		7

		Rumex acetosa																1		1		1		2		2								1		2						2		2		2		3		1		5		3		3		4		3		4		2		2		2		1		1		1		1		1																																								53		0.93				26		45.61%		8

		Rumex conglomeratus				4						2																																																																																		3														6										15		0.26				4		7.02%

		Rumex obtusifolius																																																																																																		1				1		1										2		5		0.09				4		7.02%

		Stellaria alsine(?), Caryophyllaceae																																																				4		2																																																														6		0.11				2		3.51%

		Taraxacum officinale																																																										1																																																										1		0.02				1		1.75%

		Trifolium repens																																												1																																																																								1		0.02				1		1.75%

		Urtica dioica		15		2																																		9																																																																														26		0.46				3		5.26%

		(24 species total)
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Fig. 3 - Principal grassland species % cover along transect
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Sheet3

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0



Agrostis canina

Agrostis capillaris

Alopecurus pratensis

Deschampsia caespitosa

Holcus lanatus

Hordeum secalinum

Lolium perenne

Phalaris arundinacea

Phleum pratense

Pteridium aquilinum

% cover

Fig. 3 - Principal grassland species % cover along transect



		





		






