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Take home messages: 

• SRC willow plantation supports high plant and animal species diversity in comparison with 

arable lands. 

• The abundance and richness of biodiversity in SRC willow is associated with the crop and 

its management, the plantation size and layout design, and interaction with surrounding 

landscapes. 
• Planting different small multi-genotype plots and different age classes of SRC willow, with 

different coppice rotation enhances biodiversity.  

• SRC Willow stand edges have high plant and animal species diversity compared to stand 

edges on arable agricultural land.  

• The low input use and low soil disturbance after establishment of SRC willow plantation 

provides a conducive environment for many plant and animal species to survive. 

 

Intro:  

The production of biomass crops such as short rotation coppice (SRC) willow, is an important 

part of the UK’s Net Zero strategy to generate more homegrown power and electricity. SRC 

https://www.biomassconnect.org/


 

 
Biomass Connect 

is funded by the: www.biomassconnect.org 

willow biomass has the potential to be converted into renewable energy. SRC willow is a short 

rotation woody crop that rapidly produces large amounts of renewable biomass when 

harvested every two to five years. It provides environmental benefits of minimizing soil 

erosion, increasing wildlife habitat and biodiversity for birds, pollinators, and small mammals. 

Despite the expansion potential of the SRC willow, the large-scale deployment of willow is 

hampered by growers and public concerns that the extensive commercial production of SRC 

willow could have negative effects on biodiversity.  In this article, we provide insight on the 

dynamics of interaction of SRC willow and its effect on plant and animal biodiversity.  

 

SRC willow and plant diversity 

SRC willow contributes to plant diversity when integrated into existing landscapes and 

farming systems. Studies have shown that SRC willow plantation supports high plant species 

richness and abundance in comparison with arable lands. For example,  a study found 27% 

greater plant species richness (133 flora species) and greater weed cover on SRC willow 

plantation when compared to the neighbouring arable agricultural land. The low input use 

and low soil disturbance after establishment of SRC willow plantations provides a conducive 

environment for many plant species to survive.  

Plant species obtain all their habitat needs from the place where they establish on the SRC 

willow plantation. Plant species colonization on the SRC willow plantation takes place from 

the surrounding plantation, seed bed bank, and through living vegetation tissues like 

rhizomes, tillers, or living roots in the soil. In the initial years of establishment, the plant 

diversity is like that of arable agricultural land, and as the SRC willow plantation ages, the 

plant diversity evolves to deciduous forest, if the willow plants are not regularly coppiced.  

The layout and size of the SRC willow plantation and its interaction with surrounding 

landscapes affect plant biodiversity. Effective site preparation in the establishment of SRC 

willow plantation requires well laid-out planting design and staging area to facilitate the use 

of farm machinery. Studies suggest having small multi-genotype SRC willow plots within a 

plantation with different coppice rotation times to enhance biodiversity. A study showed that 

plant species richness increased with increasing size of a SRC plantation but only until a size 

of 0.1–0.3 ha was reached. Different genotypes of the willow plant differ in the morphology 

of shoot, branches, and leaves. This creates niches for diverse plant and animal habitats.  

Furthermore, the plant density of the SRC willow influences the dynamics of the canopy 

closure which influences the plant species richness and abundance. In the initial years of 

establishment of SRC willow plantation, more light demanding plant species, usually annual 

species with shrub-like herbaceous structure, grow on the field. As the canopy further closes 

with increasing age of the SRC willow, more shade tolerant perennial plants typical of forest 

grow on the field. Coppicing rotation length as well affects the canopy structure, thus, 

evolving from a bare field initially colonized by herbaceous plants initially after coppicing and 

as the canopy closes, more shade loving forest types of plants colonize the plantation.  

https://www.biomassconnect.org/
https://www.sciencedirect.com/science/article/pii/S1364032119303181
https://www.osti.gov/etdeweb/biblio/20249914
https://pdf.sciencedirectassets.com/271477/1-s2.0-S0961953410X00137/1-s2.0-S096195341000303X/main.pdf?X-Amz-Security-Token=IQoJb3JpZ2luX2VjEEYaCXVzLWVhc3QtMSJIMEYCIQDLgOcHm8Zi5iqeqx5lVQDDseIMWPsmp26D3yaXT4u4NAIhAORCNV0W%2FO84lEEGWGIEgX21ZAiLrUl16oH%2BR6Hz7d6cKtUECM%2F%2F%2F%2F%2F%2F%2F%2F%2F%2F%2FwEQBRoMMDU5MDAzNTQ2ODY1IgxZaV9q%2FDFMTuuLEDYqqQTCwQqBu8P5W5loKECFjF3cBfW1eFU1HN7m3JK4gieYPQVT5JNTXFDbdKzyR0nCoB2fENBG6XoZqKmCOFJvTYQRFAT7yeqQeWaw7ysDM0nIkdkJ21N0%2FY%2BkVYcMKktIe%2BXSXxUseQOPVYQmWJ3va4zmJkEP0rW9zl3by1XR890zE83T4ZAqQC22pqPxA9OoxSruWd6NsNyd%2BarPr19Xfa74dKWAELLKXkyjcesb5NDI9lg4nsXJmOAt44oujQtfBllylVrkVIxTrS1zQThMzfpzCk6mcniCdrORGu0%2BZyS9co%2BlqkQRbtLiVW6n%2BohNpP6uyzSkte0shCEmLCxMGy9EGJKxAJn5Tny0YLvrFlLETPaAvzUtW2RVQLYYNYgEnv0hbfL86k44e5Dt2NyxMRGN84EzDY1JQ4c2LQ%2BfAN%2FXrFuWvbxB%2FsTYnkxFvfJfT6CQz9lfcVUPseasV3qc1hMj3jHEV55L%2F%2Bt%2F7Y7MO0ZAwnIQqfofdeOGRQjquQPWS1yiyT%2FuR1bOe46udFGAm1P%2FflthQwM%2BV7OXWA3z3%2FGwgNJaUzSCVg1leZKQJfrmAdfAiCMumWtFTIUnpeunM8pjuqD7UYehmrk1jJV7xnDQFoXXmU04asZYGEGTF1NCsoZ%2FdKasgr5%2Bwu8FVzdlL2Z3nP8fLPJF1c%2FY%2BuQKtRe%2BELW6tJb%2BIf7qEfxw4VnSQCNvILZDijfdrXWZA4HQn1LtyswZIos0dKksMLWCop8GOqgBtelzkZe39na9Wob4BemuSAa1Hm4SOeV4ZoB8QUeN3aCryBODdHHru8sjSpftYHwR1UlkDIIhgAgeBTEdxV7PkOEvv87DZU0e2QRI3q3u1lO4cMuqAwoSFuH8WGBO%2BXL6vZVN%2B2%2BVWKIFohyyfQ4XHxzSIMnTwdwhJhoVKb8BnvX0fh6W3P39tahnTQEk30Koh4KazIlHYuxm42ICU7HGQaVoelSV%2FsVM&X-Amz-Algorithm=AWS4-HMAC-SHA256&X-Amz-Date=20230212T064042Z&X-Amz-SignedHeaders=host&X-Amz-Expires=299&X-Amz-Credential=ASIAQ3PHCVTYVKJG34XD%2F20230212%2Fus-east-1%2Fs3%2Faws4_request&X-Amz-Signature=ccd7cb021cd8e70c1a5b5486db304ed6396d3d89dd9a50f532c103ff66f2311d&hash=d11bfd4f41df7cebca5c35c24ae980a5cd1eb4bcc1886e7bd7e34801027c6eb6&host=68042c943591013ac2b2430a89b270f6af2c76d8dfd086a07176afe7c76c2c61&pii=S096195341000303X&tid=spdf-0b59f804-4ec4-4eb6-a888-c9b4d8677f4a&sid=43d180f29ef4a04bb1799da8c256597f7d5egxrqb&type=client&tsoh=d3d3LnNjaWVuY2VkaXJlY3QuY29t&ua=1d0d57595c5453505d06&rr=7983559a1c9d7795&cc=gb
https://pdf.sciencedirectassets.com/271477/1-s2.0-S0961953410X00137/1-s2.0-S096195341000303X/main.pdf?X-Amz-Security-Token=IQoJb3JpZ2luX2VjEEYaCXVzLWVhc3QtMSJIMEYCIQDLgOcHm8Zi5iqeqx5lVQDDseIMWPsmp26D3yaXT4u4NAIhAORCNV0W%2FO84lEEGWGIEgX21ZAiLrUl16oH%2BR6Hz7d6cKtUECM%2F%2F%2F%2F%2F%2F%2F%2F%2F%2F%2FwEQBRoMMDU5MDAzNTQ2ODY1IgxZaV9q%2FDFMTuuLEDYqqQTCwQqBu8P5W5loKECFjF3cBfW1eFU1HN7m3JK4gieYPQVT5JNTXFDbdKzyR0nCoB2fENBG6XoZqKmCOFJvTYQRFAT7yeqQeWaw7ysDM0nIkdkJ21N0%2FY%2BkVYcMKktIe%2BXSXxUseQOPVYQmWJ3va4zmJkEP0rW9zl3by1XR890zE83T4ZAqQC22pqPxA9OoxSruWd6NsNyd%2BarPr19Xfa74dKWAELLKXkyjcesb5NDI9lg4nsXJmOAt44oujQtfBllylVrkVIxTrS1zQThMzfpzCk6mcniCdrORGu0%2BZyS9co%2BlqkQRbtLiVW6n%2BohNpP6uyzSkte0shCEmLCxMGy9EGJKxAJn5Tny0YLvrFlLETPaAvzUtW2RVQLYYNYgEnv0hbfL86k44e5Dt2NyxMRGN84EzDY1JQ4c2LQ%2BfAN%2FXrFuWvbxB%2FsTYnkxFvfJfT6CQz9lfcVUPseasV3qc1hMj3jHEV55L%2F%2Bt%2F7Y7MO0ZAwnIQqfofdeOGRQjquQPWS1yiyT%2FuR1bOe46udFGAm1P%2FflthQwM%2BV7OXWA3z3%2FGwgNJaUzSCVg1leZKQJfrmAdfAiCMumWtFTIUnpeunM8pjuqD7UYehmrk1jJV7xnDQFoXXmU04asZYGEGTF1NCsoZ%2FdKasgr5%2Bwu8FVzdlL2Z3nP8fLPJF1c%2FY%2BuQKtRe%2BELW6tJb%2BIf7qEfxw4VnSQCNvILZDijfdrXWZA4HQn1LtyswZIos0dKksMLWCop8GOqgBtelzkZe39na9Wob4BemuSAa1Hm4SOeV4ZoB8QUeN3aCryBODdHHru8sjSpftYHwR1UlkDIIhgAgeBTEdxV7PkOEvv87DZU0e2QRI3q3u1lO4cMuqAwoSFuH8WGBO%2BXL6vZVN%2B2%2BVWKIFohyyfQ4XHxzSIMnTwdwhJhoVKb8BnvX0fh6W3P39tahnTQEk30Koh4KazIlHYuxm42ICU7HGQaVoelSV%2FsVM&X-Amz-Algorithm=AWS4-HMAC-SHA256&X-Amz-Date=20230212T064042Z&X-Amz-SignedHeaders=host&X-Amz-Expires=299&X-Amz-Credential=ASIAQ3PHCVTYVKJG34XD%2F20230212%2Fus-east-1%2Fs3%2Faws4_request&X-Amz-Signature=ccd7cb021cd8e70c1a5b5486db304ed6396d3d89dd9a50f532c103ff66f2311d&hash=d11bfd4f41df7cebca5c35c24ae980a5cd1eb4bcc1886e7bd7e34801027c6eb6&host=68042c943591013ac2b2430a89b270f6af2c76d8dfd086a07176afe7c76c2c61&pii=S096195341000303X&tid=spdf-0b59f804-4ec4-4eb6-a888-c9b4d8677f4a&sid=43d180f29ef4a04bb1799da8c256597f7d5egxrqb&type=client&tsoh=d3d3LnNjaWVuY2VkaXJlY3QuY29t&ua=1d0d57595c5453505d06&rr=7983559a1c9d7795&cc=gb
https://www.ieabioenergy.com/blog/publications/quantifying-environmental-effects-of-short-rotation-coppice-src-on-biodiversity-soil-and-water/
https://www.aber.ac.uk/en/media/departmental/ibers/research/willowforwales/Biodiversity-of-src-coppice-in-the-Welsh-Landscape.pdf
https://www.aber.ac.uk/en/media/departmental/ibers/research/willowforwales/Biodiversity-of-src-coppice-in-the-Welsh-Landscape.pdf
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The stand edge and pathways in 

SRC willow plantation used as 

open spaces to facilitate use of 

farm machinery and to serve as 

physical barrier on largescale 

plantation, provide a habitat for 

diverse plant species. SRC Willow 

stand edges have high plant 

diversity and species richness 

when the stand edge is allowed to 

develop with naturally occurring 

vegetation, or when purposefully 

sown with grasses or herbaceous seeds. Studies report higher plant population and species 

richness density at the edge of the SRC willow plantation than in arable stand edges. 

Biodiversity in the willows can also be enhanced by planting and managing a diverse mixture 

of herbaceous plants in the stand edge and pathways that immediately surround and allow 

access to the willow crops. Wider stand edges of six metres or more will be less shaded and 

support more plant species.  

Other studies have shown interactions of the SRC willow plantation with other surrounding 

landscapes influences plant biodiversity. The more diverse the surrounding landscape, the 

more species can establish in the plantation. Establishing smaller plantations with longer 

stand edges facilitates species from the surrounding landscape more than larger plantations. 

 

SRC willow and animal diversity 

Bird and mammal species found in SRC willow plantation are typical of open field and 

woodlands. Young plantation attracts birds and animals associated with open fields, where 

over time as the willow ages and increases in height, it attracts forest associated animals. The 

dynamic habitat characteristic of willow provides different function to different species over 

time. Unlike plant species where the place of establishment on the willow field provides all 

the nutrients needed by the plant, animals seldom rely completely on SRC willow for fulfilling 

all their habitat needs. They use the willow for one or more functions of shelter, nesting, and 

foraging.  

Different genotypes of willow grow in different ways and create different habitat attracting 

different animals. For instance, branching attracts certain types of bird species, and the 

herbaceous structure of the willow during the initial years of establishment attracts small 

mammals and insects. The surrounding landscape and stand edge of the SRC willow 

plantation support higher species richness abundance of invertebrates and birds. Willow 

plantation provides wildlife corridors connecting adjacent and fragmented landscapes which 

is beneficial for creating habitat for certain species and a conduit for movement for 

biodiversity.  

https://www.biomassconnect.org/
https://www.cabdirect.org/cabdirect/abstract/20093012263
https://onlinelibrary.wiley.com/doi/full/10.1111/j.1757-1707.2010.01058.x
https://www.sciencedirect.com/science/article/pii/S0167880901002122
https://onlinelibrary.wiley.com/doi/full/10.1111/j.1757-1707.2010.01058.x
https://onlinelibrary.wiley.com/doi/full/10.1111/j.1757-1707.2010.01058.x
https://www.sciencedirect.com/science/article/pii/S1364032119303181#:~:text=Short-rotation%20coppice%20provides%20a%20spatio-temporally%20dynamic%20habitat.%20Biodiversity,biodiversity%20in%20otherwise%20homogeneous%20landscapes%20dominated%20by%20cropland.
https://www.sciencedirect.com/science/article/pii/S1364032119303181#:~:text=Short-rotation%20coppice%20provides%20a%20spatio-temporally%20dynamic%20habitat.%20Biodiversity,biodiversity%20in%20otherwise%20homogeneous%20landscapes%20dominated%20by%20cropland.
https://reader.elsevier.com/reader/sd/pii/S2351989418304463?token=67B23C20B91410A0023B1FBE30F830AD571B951AC41EBC844B1FB0634551D102753181D3C7C6C9724E6614904DBF921B&originRegion=eu-west-1&originCreation=20230217130909
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Insects 

SRC willow plantations provide 

habitat and sustenance for a 

large diversity of insects such as 

bees, spiders, butterflies and 

ground beetles. Studies have 

shown that more insects live on 

willow than other tree species. 

Willow provides pollen early in 

spring for bees to build their 

colony. The willow male catkins 

produce pollen, and the female 

catkins produces pollen and nectar that bees and other pollinators forage for food. Willow 

sex is important factor in bees visitation differences. A study found male willow supporting 

greater abundance, more richness and greater diversity of bees. However, only a few male 

varieties are currently available - Cheviot, Sven, Olof and Wilhelm. Most are females so these 

only provide nectar. Furthermore, some of the highest yielding varieties e.g. Endurance are 

sterile so offer no benefit to bees. Different willows flower at different points - late January 

to early April, hence careful selection of both male and female willow is important to provide 

pollen at different flowering times for pollinators over an extended period. 

Furthermore, the less disturbance to the soil after establishment, favours earthworm 

populations.  Other studies have found arthropod activity densities significantly higher, 

sometimes almost double, in SRC willow plantations. Species richness and abundance of 

butterflies as well increased in SRC willow plantation when compared to arable lands. 

Likewise, SRC willow has been found to have a positive effect on ground beetles and arachnids 

biodiversity quality.  

Use of pesticide is a known factors for decline in insect abundance and diversity. The low input 

use in SRC willow management allows for many insect species to flourish. Landowners and 

land managers should consider biological control of insects over the use of insecticides to 

enhance insect diversity on willow plantation.  

 

Mammals 

Willow plantations have a high abundance and richness of mammals such as wood mice 

(Apodemus sylvaticus), common shew (Sorex araneus), field vole (microtus agrestis) and many 

others. The herbaceous nature of willow plant structure between planting and the first 

coppicing, and thereafter the plant growth after each coppicing cycle provides a semi-long 

term habitat for mammal species associated with open fields and meadows. Studies have 

shown that more small mammal species used willow in the year following coppicing because 

of the herbaceous undergrowth. Coppicing allows undergrowth abundance of weeds flora 

https://www.biomassconnect.org/
https://eur02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.sciencedirect.com%2Fscience%2Farticle%2Fpii%2FS0961953418301843%3Ffr%3DRR-2%26ref%3Dpdf_download%26rr%3D8054c5935cbe221d&data=05%7C01%7C%7Cd5efc0f7bbfb4483c84c08dbb43fc2bb%7Cd47b090e3f5a4ca084d09f89d269f175%7C0%7C0%7C638301958152831406%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=uZB%2FAisa3%2BMDcQcMnOv99spQX6pyleoNT4mx3rdh47g%3D&reserved=0
https://www.mdpi.com/2073-4395/9/11/675/htm
https://www.sciencedirect.com/science/article/pii/S0961953414002931
https://www.sciencedirect.com/science/article/pii/S0961953414002931
https://www.sciencedirect.com/science/article/pii/S0961953414002931
https://conbio.onlinelibrary.wiley.com/doi/10.1111/csp2.80
https://www.sciencedirect.com/science/article/pii/S0961953412003662
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which provides food for small mammals. For example, a UK study indicated that willow is a 

good habitat for small mammals when the willow plantation is allowed to become weedy.  

Willow provides small mammals 

with all their habitat needs as 

they have a small spatial niche 

which willow plantations size can 

provide. Large mammals on the 

other hand have a wider spatial 

niche which the willow 

plantation may not necessarily 

be able to cover and must 

depend on surrounding 

landscape for their habitat 

demands to survive. Studies have shown that dominant small mammals from adjacent forest 

survive in willow.  

 

Birds 

Willow plantation attracts numerous woodland and other types of bird species such as  

Chaffinch, long-tailed tit, Robin, Blackbird, Sparrowhawk and many others including some 

endangered bird species. A survey of SRC plantation in Wales recorded 25 bird species both 

in the breeding season (April – September) and winter, sighting birds such as Blackbird, 

Goldfinch, Redpoll, and Song thrush, nesting in SRC willow plantation.  Birds are more 

abundant in the edges of the SRC willow than the stand edges around arable agricultural 

lands. Studies have reported fewer bird populations in the interior of large SRC willow 

plantation than the hedgerows.   

The abundance of bird species is associated with the age, coppice stem, planting density, and 

weed cover in the SRC willow plantation. Different bird species select different age classes of 

SRC willow for their habitat needs. The age of SRC willow affects the height, canopy cover and 

ground cover. While more small 

mammal species tend to use 

willow crops in the year 

following coppicing because of 

their herbaceous undergrowth, 

more birds tended to use older 

willow crops. Planting different 

age classes of willow within a 

plantation will provide diverse 

habitat for various birds, thus 

maximizing the abundance and 

species diversity of birds.  

https://www.biomassconnect.org/
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Studies have shown that bird nesting habitat can be improved by including varieties of SRC 

willow in which birds preferentially nest. Also, planting different genotypes of SRC willow and 

a greater density has a positive effect on bird population. The surrounding landscape of SRC 

willow plantation influences the bird composition found in the SRC willow plantation. Studies 

suggest SRC willow next to different habitat types such as forests to maximize the bird species 

richness and abundance. 

 

SRC willow management considerations 

SRC willow plantation should be planned and managed to create a positive impact on 

biodiversity. Landowners and managers should consider the following;  

• Wider stand edges of at least 6m in width should be incorporated in the design of the 

SRC willow plantation. There should be active management of the SRC willow stand 

edges by allowing naturally occurring plants to colonize the stand edges or purposively 

planting seeds to maximize plant biodiversity and support diverse animal diversity 

such as pollinators and small mammals.  

• Establish small multi-genotype stands of SRC willow within a plantation with different 

coppice rotation times to enhance biodiversity. 

• Encourage growth of weed species in SRC willow plantation after the establishment 

phase of the plants. The weed cover attracts diverse animal and plant species.   

• Plant different age classes of SRC willow and increase the planting density on the field 

to enhance the structural and functional diversity and create diverse niche habitat for 

various species of plants and animals.  

• Minimize or avoid insecticide use as the insecticides affect the biodiversity and the 

environment adversely.  

• Minimize or avoid pesticide use on the nontarget invertebrate population and 

preferably use biological control. 

 

Conclusion 
 

SRC willow has a positive effect on plant and animal biodiversity. The abundance and richness 

of biodiversity in SRC willow is associated the crop and its management, the plantation size 

and layout design, and interaction with surrounding landscapes. The low input use and low 

soil disturbance after establishment of SRC willow plantations provides a conducive 

environment for many plant and animal species to survive. Planting different small multi-

genotypes plots and different age classes of SRC willow with different coppice rotation 

enhances biodiversity. SRC Willow stand edges has high plant and animal species richness and 

abundance. There should be active management of the SRC willow stand edges by allowing 

naturally occurring plants to colonize the stand edges or purposively planting seeds to 
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maximize plant biodiversity and support diverse animal species such as pollinators and small 

mammals.  

 

https://www.biomassconnect.org/

	Conclusion

