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Introduction
Human-made wetlands like ponds, swamps or reservoirs can be 

subject matter of alterations in water levels due to climatic change1 or 
human-mediated processes.2,3 On the other hand, man-made actions 
on vegetation on such spaces may have a proximate or ultimate effect 
on the bird’s assemblage. The lack of hydric systems in semiarid 
Mediterranean sectors may be expected to be forced mainly to 
human mediated pratiques4 and to affect bird’s assemblages related 
to water bodies that may derivate in reductions of parameters of 
community towards a complete dropping of bird populations.5–8 In 
some passerines remarkably vulnerable on reed-beds the effect of 
lessening water levels by human-mediated processes may drive in the 
shortage of reed surface and the gradual recession of bird populations 
in some countries.9 On the other hand, the effect of some management 
activities (grazing, harvesting) can have a positive or negative effect 
of songbirds depending of space and time from the management 
operations.10

Climatic drought cycles is proved to have no effect on the quantity 
of the two most abundant reed passerine birds which fits the weight 
of the reed bird’s assemblage in terms of abundance and biomass.7,8,11 

particularly in a reservoir immerse in a fragmented landscape of 
intensive agriculture of Southwestern Spain (El Hondo Natural Park, 
Alicante province). The aim settled up in this investigation is to check 
out if man-made water management involves quantitatively to the 
gross of the passerine bird’s assemblage in this wetland.

Material and methods
Datasets were gathered from 1992 to 2004 (N = 13 years) in “El 

Hondo Natural Park”, an internationally appreciated and protected 
man-made reservoir in South-East Spain, inside a semiarid landscape 
with a highly fragmented and intensive agriculture. The following 
variables were taken: 1) The elevation of collected water in the 

reservoirs in terms of height of water in the reservoirs (m), 2) 
input water volume (Hm) deserved for irrigation from the aqueduct 
Tajo-Segura that was accessible at https://www.chsegura.es/chs/
cuenca/infraestructuras/postrasvaseTajoSegura/historicos.html and 
3) height of reed (cm) was obtained in situ after each management 
activity in the plots on where the birds were ringed11 and 4) annual 
amount of ringed birds of Reed Warblers Acrocephalus scirpaceus 
and Chiffchaffs Phylloscopus collybita collected by the author 
from Constant Effort Sites.11 The environmental variables (height of 
water, input water and height of reed) were statistically summarized 
by means a Principal Components Analysis (PCA) and later the factor 
scores of first eigenvalue were correlated with the annual ringing of 
the two most dominant passerines in El Hondo.11 Statistical data were 
analysed (PCA and Pearson’s correlations) using IBM SPSS Statistics 
v.23 statistical software.12

Results
The proceeds of PCA (Table 1) produce three units on which PC1 

receives the most eigenvalue and explained variance (66.14%). The 
first component describes a similar effect of the three management 
actions but an effective negative effect on reed height by the others, 
meaning that water sources are antagonists of the control activities 
effectuated on the reed (fires, cuttings, weed cutting). The annual 
number of Eurasian Reed Warblers and Common Chiffchaffs was 
weakly negative correlated with the management actions, indicating 
a not effect of management actions on its annual abundances. (Figure 
1&2).

Discussion
This short research finds out that the direct supply of water input 

does not alter the gross of two small passerine birds referred to the 
interphase water-vegetation in eutrophic wetlands.13 Management 
plans have a weak negative effect giving up a lessening the abundance 
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Abstract

Human-made wetlands immerse in semiarid lands may be subject matter of hydrological 
managements, which can be susceptible of climatic conditions in territories far of them, 
as is demonstrated in reservoirs dependent of the agricultural and human demands. Some 
reservoirs have a sufficient surface of mixed halophytic plants, which provide a critical 
and endangered small bird’s community. In this research, I explore if some management 
actions involve to the small dominant avifauna in a reservoir established in a semiarid 
zone of Iberian Peninsula (SE Spain). Results demonstrate that flood inputs, water levels 
and reed height after management do not influence precisely the abundances of summer 
warblers visitants as the Reed Warblers Acrocephalus scirpaceus or winter visitants 
as Chiffchaffs Phylloscopus collybita. Probably water channels input, with agriculture 
pollutants residuals, can alter the primary trophic chain and could be a primer factor 
influencing survival of adults and hence affecting the oscillations in the quantity of small 
passerines. Further investigations are required to check out which are the particular natural 
or artificial causes that significantly generate changes in the annual abundances of these or 
other representatives of the bird’s assemblage.
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of annual ringing results. Bird’s assemblages in wetlands are affected 
differentially by human actions.14 In this sense, the water quality, here 
not analyzed, depends immediately of irrigation channels and might 
be a serious and convincing component in the input of pollutants 
produced in the agriculture management.15–29 This indirectly could 
change the trophic chain and the bird’s assemblages established at 
the reservoirs16,17 because of some threatened small birds forage on 
insects and other aquatic invertebrates as available food in the surface 
of the water.18,19 Again, mud collected in the ground of the reservoirs 
due eutrophication20 can modify the primary stages of the food chain 
due to the overpopulation of invasive species21,22 which are food on 
endangered waterbirds getting bacterial infections by, for example, 
Clostridium botulinum (botulism:23–25) and lead poisoning in the 
mud can create episodes of plumbism.26–28 In conclusion, although 
management actions had not effect on the ringing abundances of 
the two most abundant small birds of the assemblage, this effect 
could have a strong effect on the other, more sensitive species of 
the assemblage, needing future studies to be analyzed. Additionally, 
more research is needed to assess which are the abiotic or biotic 
sources of the oscillations in the abundance of passerine birds settled 
permanently or temporally in the reservoirs.31

Figure 1 Weakly negative correlation among management actions, expressed 
as factor scores of the first PCA (PC1, Table 1) and the annual number of 
Eurasian Reed Warblers ringed. Pearson’s correlation, r=- 0.175; p=0.567; d.f 
= 13.

Figure 2 Weakly negative correlation among management actions, expressed 
as factor scores of the first PCA (PC1, Table 1) and the annual number of 
Common Chiffchaffs ringed. Pearson’s correlation, r=- 0.263; p=0.386; d.f = 13.

Table 1 PCA analysis of management actions (water input, water level and 
reed height). PCA Axes (PC1, PC2 and  PC3) eigenvalues and independent 
percentage of variation are given 

Variable PC1 PC2 PC3

Water input 0,72 0,7 0,00

Water level 0,86 -0,29 0,43

Reed height -0,86 0,29 0,43

Eigen values 1,99 0,65 0,36

% of variation 66,2 21,77 12,07

Acknowledgments
I must thank to the Comunidad de Riegos de Levante and Generalitat 

Valenciana for provide me the permits to entry and to ring birds at 
El Hondo Natural Park during the previous years. D. Jose Antonio 
Sánchez (Comunidad de Riegos de Levante) afforded me with the 
water levels data. I thank the Reviewers of peers in the improvement 
of earlier versions.

Conflicts of interest
Author declares that there is no conflict of interest.

References
1. Dale VH. The relationship between land‐use change and climate 

change. Ecological applications. 1997;7:753–769.

2. Arnell NW. Climate change and global water resources. Global 
environmental change. 1999;9:31–49.

3. Vicuna S Dracup JA. The evolution of climate change impact studies 
on hydrology and water resources in California. Climatic Change. 
2007;82:327–350.

4. Martínez López J, Carreño MF. Wetland and landscape indices for 
assessing the condition of semiarid Mediterranean saline wetlands under 
agricultural hydrological pressures. Ecological indicators. 2014;36:400–
408.

5. Causarano F Battisti C. Effect of seasonal water level decrease on a 
sensitive bird assemblage in a Mediterranean wetland. Rend Lincei. 
2009;20:211–218.

6. Dyrcz A, Czyż B. Advanced breeding time in line with climate did not 
affect productivity of Great Reed Warblers Acrocephalus arundinaceus 
despite the shortening of the nestling period. Acta Ornithologica. 
2018;53:13–22.

7. Peiró IG. The biodiversity of small passerine birds at wetlands: species 
loss and effects of climate change. Biodiversity Int J. 2018;2:297–301.

8. Peiró IG. No effects of drought on the most abundant small Passerine 
birds in Wetlands of semiarid landscapes. Int J Avian & Wildlife Biol. 
2018;3:342‒343.

9. Graveland JAAP. Reed die-back, water level management and the 
decline of the Great Reed Warbler Acrocephalus arundinaceus in The 
Netherlands. Ardea. 1988;86:187–201.

10. Mérő TO, Lontay L, Lengyel S. Habitat management varying in space 
and time: the effects of grazing and fire management on marshland 
birds. Journal of ornithology. 2015;156:579–590.

11. Peiró IG. Estudios ornitológicos basados en la gestión del hábitat de los 
Passeriformes del carrizal en el Parque Natural de El Hondo. PhD Thesis. 
Spain: University of Murcia; 2006.

12. SPSS Inc. SPSS Reference Guide. Chicago: SPSS Inc; 2000.

https://doi.org/10.15406/ijawb.2018.03.00140
https://esajournals.onlinelibrary.wiley.com/doi/full/10.1890/1051-0761%281997%29007%5B0753%3ATRBLUC%5D2.0.CO%3B2
https://esajournals.onlinelibrary.wiley.com/doi/full/10.1890/1051-0761%281997%29007%5B0753%3ATRBLUC%5D2.0.CO%3B2
https://www.sciencedirect.com/science/article/abs/pii/S0959378099000175
https://www.sciencedirect.com/science/article/abs/pii/S0959378099000175
https://link.springer.com/article/10.1007/s10584-006-9207-2
https://link.springer.com/article/10.1007/s10584-006-9207-2
https://link.springer.com/article/10.1007/s10584-006-9207-2
https://link.springer.com/article/10.1007/s12210-009-0045-9
https://link.springer.com/article/10.1007/s12210-009-0045-9
https://link.springer.com/article/10.1007/s12210-009-0045-9
http://www.bioone.org/doi/abs/10.3161/00016454AO2018.53.1.002
http://www.bioone.org/doi/abs/10.3161/00016454AO2018.53.1.002
http://www.bioone.org/doi/abs/10.3161/00016454AO2018.53.1.002
http://www.bioone.org/doi/abs/10.3161/00016454AO2018.53.1.002
https://medcraveonline.com/BIJ/BIJ-02-00076
https://medcraveonline.com/BIJ/BIJ-02-00076
https://medcraveonline.com/IJAWB/IJAWB-03-00117.pdf
https://medcraveonline.com/IJAWB/IJAWB-03-00117.pdf
https://medcraveonline.com/IJAWB/IJAWB-03-00117.pdf
http://library.wur.nl/WebQuery/wurpubs/315632
http://library.wur.nl/WebQuery/wurpubs/315632
http://library.wur.nl/WebQuery/wurpubs/315632


No effects of water management resources on the abundance of two reed passerine birds in a semiarid 
Iberian Mediterranean reservoir

455
Copyright:

©2018 Peiró

Citation: Peiró IG. No effects of water management resources on the abundance of two reed passerine birds in a semiarid Iberian Mediterranean reservoir. 
Int J Avian & Wildlife Biol. 2018;3(6):453‒455. DOI: 10.15406/ijawb.2018.03.00140

13. Smith VH, Tilman GD, Nekola JC. Eutrophication: impacts 
of excess nutrient inputs on freshwater, marine, and terrestrial 
ecosystems. Environmental pollution. 1999;100:179–196.

14. Paillisson JM, Reeber S, Marion L. Bird assemblages as bio-indicators 
of water regime management and hunting disturbance in natural wet 
grasslands. Biological Conservation. 2002;106:115–127.

15. Díaz FJ, Anthony, TO Dahlgren RA. Agricultural pollutant removal 
by constructed wetlands: Implications for water management and 
design. Agricultural Water Management. 2012;104:171–183.

16. Snodgrass JW, Jagoe CH Bryan, AL Brant HA Burger J. Effects of trophic 
status and wetland morphology, hydroperiod, and water chemistry on 
mercury concentrations in fish. Canadian Journal of Fisheries and 
Aquatic Sciences. 2000;57:171–180.

17. Longcore JR, McAuley DG, Pendelton GW, et al. Macroinvertebrate 
abundance, water chemistry, and wetland characteristics affect use of 
wetlands by avian species in Maine. Limnology and Aquatic Birds. 2006.

18. Bibby CJ. Studies of west Palearctic birds 184. Moustached 
warbler. British Birds. 1982;75:346–359.

19. Cramp S, Perrins CM. The Birds of the Western Palearctic. USA: Oxford 
University Press; 1993.

20. Moss B. Engineering and biological approaches to the restoration from 
eutrophication of shallow lakes in which aquatic plant communities 
are. In: Biomanipulation Tool for Water Management: Proceedings 
of an International Conference held in Amsterdam. The Netherlands. 
2013;61(201):367–377.

21. Levin LA, Neira C, Grosholz ED. Invasive cordgrass modifies wetland 
trophic function. Ecology. 2006;87:419–432.

22. Strayer DL. Alien species in fresh waters: ecological effects, interactions 
with other stressors, and prospects for the future. Freshwater biology. 
2010;55:152–174.

23. Holdeman LV. The ecology and natural history of Clostridium 
botulinum. Journal of Wildlife diseases. 1970;6:205–210.

24. Smith GR. Botulism, waterfowl and mud. British Veterinary Journal. 
1978;134:407–411.

25. Smith GR, Moryson CJ, Walmsley JG. The low prevalence of 
Clostridium botulinum in the lakes, marshes and waterways of the 
Camargue. Epidemiology & Infection. 1977;78:33–37.

26. Wetmore A. Lead poisoning in waterfowl. US Department of Agriculture. 
1999.

27. Olney PJS. Lead poisoning in wildfowl. Wildfowl. 1960;11:123–134.

28. O’Halloran J, Myers AA, Duggan PF. Lead poisoning in swans and 
sources of contamination in Ireland. Journal of Zoology. 1988;216:211–
223.

29. López A, López G, Martín Cantarino C. Irrigation canals in a semi-arid 
agricultural landscape surrounded by wetlands: Their role as a habitat 
for birds during the breeding season. Journal of Arid Environments. 
2015;118:28–36.

30. Fousseni F. Environmentally drought stream, and swamp forest biomass 
productivity in context of high anthropogenic disturbance and climate 
change in west Africa. 17th Forum Ecohydrology and Climate Change. 
2018. p. 9.

31. Platteeuw M, Foppen RPB, Van Eerden MR. The need for future wetland 
bird studies: scales of habitat use as input for ecological restoration and 
spatial water management. Ardea. 2010;98:403–416.

https://doi.org/10.15406/ijawb.2018.03.00140
https://www.sciencedirect.com/science/article/pii/S0269749199000913
https://www.sciencedirect.com/science/article/pii/S0269749199000913
https://www.sciencedirect.com/science/article/pii/S0269749199000913
https://www.sciencedirect.com/science/article/abs/pii/S0006320701002397https:/www.sciencedirect.com/science/article/abs/pii/S0006320701002397
https://www.sciencedirect.com/science/article/abs/pii/S0006320701002397https:/www.sciencedirect.com/science/article/abs/pii/S0006320701002397
https://www.sciencedirect.com/science/article/abs/pii/S0006320701002397https:/www.sciencedirect.com/science/article/abs/pii/S0006320701002397
https://www.sciencedirect.com/science/article/pii/S0378377411003362
https://www.sciencedirect.com/science/article/pii/S0378377411003362
https://www.sciencedirect.com/science/article/pii/S0378377411003362
http://www.nrcresearchpress.com/doi/abs/10.1139/f99-199
http://www.nrcresearchpress.com/doi/abs/10.1139/f99-199
http://www.nrcresearchpress.com/doi/abs/10.1139/f99-199
http://www.nrcresearchpress.com/doi/abs/10.1139/f99-199
https://link.springer.com/article/10.1007/s10750-006-0055-x
https://link.springer.com/article/10.1007/s10750-006-0055-x
https://link.springer.com/article/10.1007/s10750-006-0055-x
https://www.britishbirds.co.uk/wp-content/uploads/article_files/V75/V75_N08/V75_N08_P346_359_A092.pdf.
https://www.britishbirds.co.uk/wp-content/uploads/article_files/V75/V75_N08/V75_N08_P346_359_A092.pdf.
https://esajournals.onlinelibrary.wiley.com/doi/abs/10.1890/04-1752
https://esajournals.onlinelibrary.wiley.com/doi/abs/10.1890/04-1752
https://onlinelibrary.wiley.com/doi/full/10.1111/j.1365-2427.2009.02380.x
https://onlinelibrary.wiley.com/doi/full/10.1111/j.1365-2427.2009.02380.x
https://onlinelibrary.wiley.com/doi/full/10.1111/j.1365-2427.2009.02380.x
http://www.jwildlifedis.org/doi/abs/10.7589/0090-3558-6.4.205
http://www.jwildlifedis.org/doi/abs/10.7589/0090-3558-6.4.205
https://www.sciencedirect.com/science/article/pii/S000719351733381X
https://www.sciencedirect.com/science/article/pii/S000719351733381X
https://wildfowl.wwt.org.uk/index.php/wildfowl/article/view/129
https://zslpublications.onlinelibrary.wiley.com/doi/abs/10.1111/j.1469-7998.1988.tb02426.x
https://zslpublications.onlinelibrary.wiley.com/doi/abs/10.1111/j.1469-7998.1988.tb02426.x
https://zslpublications.onlinelibrary.wiley.com/doi/abs/10.1111/j.1469-7998.1988.tb02426.x
http://www.bioone.org/doi/abs/10.5253/078.098.0314
http://www.bioone.org/doi/abs/10.5253/078.098.0314
http://www.bioone.org/doi/abs/10.5253/078.098.0314

	Title
	Abstract
	Keywords
	Introduction
	Material and methods 
	Results
	Discussion
	Acknowledgments
	Conflicts of interest 
	References
	Figure 1
	Figure 2
	Table 1

