Te Huka Waiohinganga (Esk) River Riparian Planting Plan

This planting plan sets out the first stage to restore, to the best of the group’s ability, the ecosystem types that once blanketed the catchment of Te Huka Waiohinganga. There are four ecosystem types in the lower reaches of the catchment which are outlined as follows.
WF2-2 Kahikatea, Totara, Matai forest
This ecosystem type runs along the flood plains of the lower catchment. It comprises of tall podocarp forest of emergent kahikatea over a canopy of totara, matai, pokaka, black maire, white maire, titoki, tawa, kowhai, lacebark, houhere and a range of divaricating shrubs. This ecosystem, once common along most river systems in Hawke’s Bay, is now listed as acutely threatened with less than 4% remaining in the region. Unfortunately this ecosystem type has completely disappeared from the Te Huka Waiohinganga catchment.
MF1: Totara, Titoki forest
This ecosystem type was once the dominant forest type in the catchment but is now extremely rare and threatened nationally. It occurs in warm to mild and drought prone areas of the Wellington, Hawke’s Bay and locally Manawatu–Wanganui Regions in the North Island and in the Marlborough District in the South Island. It occurs on low hill country and older river terraces in areas too severe for tawa to be common, although tawa may occur only in localised sites of higher soil moisture. This ecosystem type is also listed as acutely threatened with approximately 5.5% remaining in Hawke’s Bay. This is of concern given Hawke’s Bay is considered the national stronghold of this ecosystem type, with other regions likely having less to none left. The small remaining fragments are often heavily modified and degraded.  This further highlights the importance of protecting the few bush remnants that remain in the Te Huka Waiohinganga catchment as vital lifelines of biodiversity and ecosystem function.
SA2: Searush, Oioi, Glasswort and Sea Primrose Rushland/Herbfield
This ecosystem type historically occured at the river estuary, between the high and low water spring zone.  This ecosystem is also equivalent to Herbaceous Saline Vegetation. Uplift following the 1931 Napier earthquake altered the landscape dramatically and a highly modified estuary environment exists today.  A historic map from 1874 of Napier was used to inform the saline soil area between Bay View and the mouth of the Ngaruroro River. This ecosystem type is listed as chronically threatened with less than 15% remaining in Hawke’s Bay.
SA4: Shore Bindweed, Knobby Clubrush Gravelfield/Stonefield
This ecosystem occurs on gravel beach areas, north and south of the river mouth.  It was mapped from along the gravelly marine foreshore between the Te Ngaru Stream, Tangoio, north of Napier and Te Awanga to the south. This ecosystem type is also listed as chronically threatened with less than 12% remaining in Hawke’s Bay.
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Map 1 – Potential ecosystem types of the lower Te Huka Waiohinganga catchment (Singers et al 2018)
This information provides the group with a long-term aspiration of what ecosystems could be restored and what species to plant. The catchment group are currently working with Hukarere College on a proposal to build a local nursery where the students can locally source native seed, grow in the nursery, and then plant along the Esk River. The group will, where possible, use eco-sourced native plants allowing this planting to become an important future site for seed collecting and growing. Given the planned planting site is over the back fence of Hukarere College, it is perfectly placed for seed sourcing.



Planned Planting Area
The first riparian margin the group will focus on restoring within Te Huka Waiohinganga catchment is marked on the map below (map 2). This area comprises of a DOC marginal strip and an esplanade strip, approximately 4.2ha in size. Current vegetation is predominantly mature willow (bank stabilisation) with an understory of exotic grasses and weeds. It is not fenced and part of it has been put into asparagus. DOC have entered into a Community Agreement with the Te Huka Waiohinganga (Esk) River Care Group, permitting the restoration of this area. 
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Map 2 - proposed long-term planting area highlighted in green
The group completed the first planting in 2020 (Map 3). Key learnings from the first planting were recorded will be applied to the 2021 planting area. 
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Map 3 – area planted 2020
The next area to be planted is shown in map 4 below. The planting area has again been split into two zones, Area 3 and Area 4. Area 3 is a 30m strip running alongside the stream edge. The total area is approximately 0.3ha and will require significant pre planting preparation. Species planted within this zone will be carefully selected for their ability to withstand, and to not cause any adverse impacts, during periods of high river flow. Area 4 is a 50m strip running parallel to Area 3 and is approximately 0.7ha. This area is considered less likely to cause adverse impacts during high river flows or be impacted by high flows, allowing for a broader range of species to be planted.
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Site Preparation for 2021 planting 
The sites to be planted need extensive weed control and tree removal (refer Image 1 & 2 below). A combination of mechanical control and application of herbicide will be required. The group will obtain a quote from the Hawke’s Bay Regional Council Works Groups for a digger to undertake tree removal along with spraying of pampas and blackberry. This work is to be undertaken October – March 2020/21. 
If required, four to six weeks prior to planting, 1m diameter circles will be sprayed with a glyphosate-based herbicide at the location where plants will be planted. Note – glyphosate is recommended as other products can remain active in the soil/have residual effects.
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Image 1 & 2 – current vegetation along the Te Huka Waiohinganga riverbank 
Species to plant
As stated above, the groups aim is to restore the original ecosystem types that were once dominant in the Te Huka Waiohinganga catchment. Although the ecosystem type comprises of podcarp species, these species often require native colonising species to provide the correct growing conditions for them to grow. The initial planting plan will focus on fast growing colonising species.  Subsequent plantings will be planned for secondary species planting to follow, once initial plantings are established. This planting plan also adopts recommendations from the Trees for Bees forage species for riparian planting.
The species to be planted with each zone and recommended spacing’s is outlined in the Table 1 below. 
This planting plan was reviewed by Hawke’s Bay Regional Council, Landcare Trust, Hastings District Council Parks staff, Department of Conservation and Marie Taylor at Plant Hawke’s Bay.
Where practical, seeds will be sourced from native remnants within the Te Huka Waiohinganga catchment. It is intended that many of these will be grown by Hukarere Girls Collage, Eskdale School and the Department of Conservation nurseries. It is planned that school students and local residents will be involved in sourcing the seeds and the planned planting area will become a future seed sourcing site.
The following table outlines the recommended species for Area 1 and Area 3 - (river margin). 
Note – no flax or species that grow larger than 5m will be planted within 10m of the stream bank. Species highlighted in yellow are recommended secondary species that should be planted at least five years post initial planting.
	Species
	Common name

	Aristotelia serrata
	Makomako, wineberry

	Arthropodium cirratum
	Rengarenga lily

	Austroderia fulvida
	Toetoe

	Brachyglottis repanda
	Rangiora, bushman’s friend

	Carex buchanii
	Buchanan’s Sedge

	Carex maorica
	Māori Sedge

	Carex germinata
	Rautahi, cutty grass

	Carex secta
	Makura Sedge

	Carex virgata
	Pukio, Swamp Sedge

	Carmichaelia australis
	Makaka, NZ native broom

	Cassinia leptophylla
	Tauhinu

	Clianthus maximus
	kakabeak

	Coprosma areolata
	Thin leaved coprosma

	Coprosma grandiflora
	Kanono

	Coprosma propinqua
	Mingimingi

	Coprosma rhamnoides
	Twiggy Coprosma (red fruited karamu)

	Coprosma robusta
	Karamu

	Cordyline australis
	Cabbage tree

	Cyathea dealbata
	Ponga

	Cyathea medullaris
	Mamaku

	Cyperus ustulatus
	Giant umbrella-sedge

	Dodonaea viscosa
	Akeake (green)

	Hebe stricta
	Koromiko

	Hebe parviflora
	Hebe

	Hoheria angustifolia
	Lacebark

	Hoheria sextylosa
	Houhere, Lacebark

	Juncus palladus
	Giant rush

	Leptospermum scoparium
	Manuka

	Machaerina sinclairii
	Pepepe

	Macropiper excelsum
	Kawakawa

	Melicope ternata
	Wharangi

	Melicytus ramiflorus
	Mahoe

	Muehlenbeckia complexa
	Pohuehue

	Plagianthus regius
	Ribbonwood

	Pseudopanax arboreus
	Whauwhaupaku, five finger

	Rhopalostylis sapida
	Nikau

	Schefflera digitata
	Patē, seven finger

	Solanum laciniatum
	Poroporo

	Sophora tetraptera
	Large-leaved kowhai



The following table outlines the recommended species and approximate spacing for Area 2 and Area 4 (paddocks). Note – species highlighted in yellow are recommended secondary species that should be planted at least five years post initial planting.
	Species
	Common name

	Alectryon excelsus
	Tītoki

	Aristotelia serrata
	Makomako

	Austroderia fulvida
	Toetoe

	Brachyglottis repanda
	Rangiora

	Carmichaelia australis
	Makaka, NZ native broom

	Carpodetus serratus
	Putputaweta 

	Cassinia leptophylla
	Tauhinu

	Clianthus maximus
	Kakabeak

	Coprosma repens
	Taupata

	Coprosma robusta
	Karamu

	Cordyline australis
	Cabbage tree

	Cyathea dealbata
	Ponga

	Cyathea medullaris
	Mamaku

	Dacrycarpus dacrydioides
	Kahikatea

	Dacrydium cupressinum
	Rimu

	Dodonaea viscosa 
	Akeake (Green)

	Entelea arborescens
	Whau

	Fuchsia excorticata
	Kōtukutuku

	Griselinia littoralis
	Kapuka

	Griselinia lucida
	Puka

	Hebe stricta
	North Is. koromiko

	Hedycarya arborea
	Porokaiwhiri

	Hoheria sextylosa
	Houhere, lacebark

	Knightia excelsa
	Rewarewa

	Kunzea robusta
	Kānuka

	Leptospermum scoparium
	Mānuka

	Macropiper excelsum
	Kawakawa

	Melicope ternata
	Wharangi

	Melicytus ramiflorus
	Mahoe

	Muehlenbeckia complexa
	Pohuehue

	Myoporum laetum
	Ngaio

	Myrsine australis
	Mapou, red matipo

	Olearia paniculata
	Akiraho

	Olearia solandri
	Coastal tree daisy

	Pennantia corymbosa
	Kaikomako

	Phormium cookianum
	Mountain flax

	Phormium tenax
	Lowland flax

	Pittosporum eugenioides
	Tarata, lemonwood

	Pittosporum ralphii
	Ralph's karo

	Pittosporum tenuifolium
	Kohuhu

	Plagianthus regius
	Ribbonwood

	Poa cita
	Silver tussock

	Podocarpus totara
	Totara

	Prumnopitys ferruginea
	Miro

	Prumnopitys taxifolia
	Mataī

	Pseudopanax arboreus
	Whauwhaupaku, five finger

	Pseudopanax crassifolius
	Horoeka

	Rhopalostylis sapida
	Nikau 

	Solanum laciniatum
	Poroporo

	Sophora tetraptera
	Large-leaved kowhai



Suggested planting spacing
	Toetoe
	1.5m

	Harakeke / flax
	2m

	Cabbage tree
	3m

	Manuka
	4m

	Mahoe
	7m

	Lacebark
	8m

	Broadleaf
	10m





Approximate number of plants required 2021 (Area 3 and Area 4)
	Planting area
	Area 3
	Area 4

	Length of stream (m)
	130m
	130m

	Width to be planted (m) 
	30m
	47m

	Area (length x width, m2)
	3,900m2
	6,110m2

	Plant spacing 
	Average 1m
	1.5m

	Number of plants = 
area ÷ plant spacing 
then ÷ plant spacing (again) 
	3,900m2 / 1m = 3,900
3,900m2 / 1m = 3900
	6,110m2 / 1.5m = 4,073
4073m2 / 1.5m = 2,715

	Number of plants 
	3,900
	2,715



[bookmark: _GoBack]Ongoing maintenance
An important part of the success of regeneration projects is both the pre and post site management. Poor quality post planting management has a significant impact on the survival rates. An example of a post planting management calendar is shown below (Figure 1). Keeping on top of weeds and pests is crucial in the first five years for a healthy riparian zone to become established. If budget allows, a protective maintenance approach will be taken, which is less labour intensive but comes at a greater initial cost. It consists of protecting plants using biodegradable weed mats and protectors. This increases plant survivorship by helping to keep soils damp and reduces impacts of weeds. It also makes release spraying significantly easier. Other options are to use mulches such as straw, staked down cardboard, fine bark chips or wool. We will avoid using plain wood chip as it can strip all the nitrogen out of the soil causing the plant to yellow off and possibly die.
Post release maintenance will be undertaken in November through to March (dependant on weed growth) by either contractors or knowledgeable volunteers. They will be able to identify the species planted and weeds present and will understand the need to cover all areas planted. It will likely be a combination of chemical (glyphosate) and hand releasing.
Hawke’s Bay summers can have a significant effect on the plant survival rates. It is hard to determine the requirements for each summer as they are varied from prolonged droughts to very wet. The planting will be closely monitored by local residents and watering will be provided in the first two summers if required. With the planting area being along the Te Huka Waiohinganga River, good water is easily accessible with a portable pump system.

Indicative costs
	Item
	Cost pp
	Number
	Total

	Site prep
	-
	-
	$5,000

	Plants - trees
	$4 pp
	3400
	$13,600

	Plants - grasses
	$2.70 pp
	1000
	$2,700

	Pre-spray 
	$0.44 pp
	-
	-

	Emguard covers, Terramulch mats & Bamboo stakes
	$3.00
	2000
	$6,000

	Planting
	$1.30 pp
	-
	-

	Release spray 
	$0.44 pp
	-
	-

	Total
	
	
	$27,300
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Figure 1 – Riparian planting calendar (DairyNZ)

2022 and beyond
As described above, the group’s long term objective is to improve biodiversity in the catchment by restoring the ecosystem types that once blanketed the catchment of Te Huka Waiohinganga. Further work is planned to restore MF1: Totara, titoki forest on the hills, A2: Searush, Oioi, Glasswort and Sea Primrose Rushland/Herbfield at the river mouth and SA4: Shore bindweed, knobby clubrush gravelfield/stonefield in coastal areas of the catchment.  Detailed planting plans will accompany any further restoration projects for these areas.
The group would also like to support other land occupiers within the catchment in retiring land and planting native species, though providing advice and linking to funding opportunities.SH5
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Plant HB price list 2020
				1-100		price		100+     price 
				Ex gst		inc gst	ex gst	  inc gst

Tinus root-trainer		$3.50		$4.02		$2.30    $2.65

Bomentrays 			$4.00		$4.60		$2.70    $3.11

PB3				$7.50		$8.63		$4.70     $5.48

1.9 Litre Pot			$8.50		$9.78		$6.25     $7.19

PB5				$12.00	$13.80	$8.00     $9.20

2.8 Litre Pot			$15.00	$17.25	$10.00   $11.50
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Riparian planting calendar — two year plan
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