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Figure 1. The mount of increase or decrease nutrients and aggregate stability in years after fire Organic matter (A), N
(B), P(C), K (D), Na(E), Ca(F), Aggregate Stability (G), Water repellency (H)
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Figure 2. Radar of changes in water repellency and aggregate stability among treatments including different years

after fire and controls. To unify the units, the amount of Water repellency and aggregate stability were
normalized to their maximum value

[ Downloaded from ifej.sanru.ac.ir on 2025-10-18 ]

[ DOR: 20.1001.1.24237140.1395.4.8.7.8 ]

ORIBl 28 5 leg g aptl Al lelse 5T
2o el Jlelse e S (So SB S Sk
ol oy b8 ) Blo (g5l S G oyl ol
5 ol ly Aoy iy oy g ed S Bke 3

Lg).:fdou...s O‘?su" u,u.zb”; Q;”l 5 oJ.aT Cawdy ¢.;l...s )'I

e caedily 5 GeolisS » Slgs o (giawyis] a8 2)S
ol 4 )3 e 85U o ) S olie ol
@ el oy Ghud G2 spole igwotl Sl om
2 bl W o gilolay SBoa Jesle pdaw

9.

10.
11.
12.

13.

co lg e polis ol e (gigmw it 5l ey sl b

F%)
Alauzis, M.V., M.J. Mazzarino, E. Raffaele and L. Roselli. 2012. Wildfires in NW Patagonia: long-
term effects on a Nothofagus forest soil. Forest Ecology and Management, 192: 131-142.
Alcaiiiz, M., L. Outeiro, M. Francos, J. Farguell and X. Ubeda. 2016. Long-term dynamics of soil
chemical properties after a prescribed fire in a Mediterranean forest (Montgri Massif, Catalonia,
Spain). Science of the Total Environment, 572: 1329-1335.
Arcenegui, V., J. Mataix-Solera, C. Guerrero, R. Zornoza, J. Mataix-Beneyto and F. Garcia- Orenes.
2008. Immediate effects of wildfires on water repellency and aggregate stability in Mediterranean
calcareous soils. Catena, 74: 219-226.
Avila, A. and M. Alarcon. 1999. Relationship between precipitation chemistry and meteorological
situations at a rural site in NE Spain. Atmospheric Environment, 33: 1663-1677.
Badia, D. and C. Marti. 2003. Plant ash and heat intensity effects on chemical and physical properties
of two contrasting soils. Arid Land Research and Management, 17: 23-41.
Bagheri, F., R. Basiri, A. Amiriachekan, A. Mohammadzade and M. Bazgir. 2016. The effect of fire
on some soil chemical progerties of Bankool forests in Ilam province. Journal of Wood and Forest
Science and Technology, 23: 69-87 (In Persian).
Bisdom, E.B.A., L.W. Dekker and J.F.T. Schoute. 1993. Water repellency of sieve fractions from
sandy soils and relationships with organic material and soil structure. Geoderma, 56: 105-118.
Bodi, M.B., D.A. Martin, V.N. Balfour, C. Santin, S.H. Doerr, P. Pereira, A. Cerda and J. Mataix-
Solera. 2014. Wildland fire ash: production, composition and eco-hydrogeomorphic effects. Earth
Science, 130: 103-127.
Bremner, J.M. 1996. Nitrogen-Total. In: Sparks, D.L (eds.) Methods of Soil Analysis- Part 3, Soil
Science Society of America and American Society of Agronomy, Madison, USA. 1085-1123 pﬁ.
Brye, K.R. 2006. Soil physiochemical changes following 12 years of annual burning in a humid-
subtropical tallgrass prairie: hypothesis. Acta Oecologica, 30: 407-413.
Carter, M.C. and C.D. Foster. 2004. Prescribed burning and productivity in southern pine forests: a
review. Forest Ecolog%/ and Management, 191: 93-109.
Cawson, J.G., G.J. Sheridan, H.G. Smith and P.N.J. Lane. 2013. Effects of fire severity and burn
patchiness on hillslope-scale surface runoff, erosion and hydrologic connectivity in a prescribed burn.
Forest Ecology and Management, 310: 219-233.
Cawson, J.G., P. Nyman, H.G. Smith, P.N.J. Lane and G.J. Sheridan. 2016. How soil temperatures
during prescribed burning affect soil water repellency, infiltration and erosion. Geoderma, 278: 12-22.


https://dor.isc.ac/dor/20.1001.1.24237140.1395.4.8.7.8
https://ifej.sanru.ac.ir/article-1-239-en.html

[ Downloaded from ifej.sanru.ac.ir on 2025-10-18 ]

[ DOR: 20.1001.1.24237140.1395.4.8.7.8 ]

\fg Sigouis] ) o e claplej Sl gylul s SB LliE jole gy i

14.Duran, J., A. Rodriguez, J.M. Ferna'ndez-Palacios and A. Gallardo. 2008. Changes in soil N and P
%\éailability in a Pinus canariensis fire chronosequence. Forest Ecology and Management, 256: 384-
7.
15. Fisher, R.F. and D. Binkley. 2000. EcologKAand management of forest soils. 3™ ed. Wiley, New York.
16. Fultz, L.M., J. Moore-Kucera, J. Dathe, M. Davinicb, G. Perry, D. Westerd, D.W. Schwilk and S.
Rideout-Hanzak. 2016. Forest wildfire and grassland prescribed fire effects on soil biogeochemical
rocesses and microbial communities: Two case studies in the semi-arid Southwest. Applied Soil
cology, 99: 118-128.
17.Granged, A.J.P., A. Jordan and L.M. Zavala. 2011. Fire-induced chan?es in soil water repellency
izr})cri%sleij Ignzggered flow and runoff rates following the 2004 Huelva wildfire. Hydrological Processes,
18. Hatten, J., D. Zabowski, G. Scherer and E. Dolan. 2005. A comparison of soil properties after
contemporary wildfire and fire suppression. Forest Ecology and Management, 220: 227-241.
19.Jordan, A., F.A. Gonzélez and L.M. Zavala. 2010. Re-establishment of soil water repellency after
ggsét%cfgon by intense burning in a Mediterranean heatland (SWSpain). Hydrological Processes, 24:
20.Jordan, A., AJ. Gordillo-Rivero, J. Garcia-Moreno, M. Zavala Lorena, A.J.P. Granged, J. Gil and
H.M. Neto-Paixdo. 2014. Post-fire evolution of water repellency and aggregate stability in
Mediterranean calcareous soils: A 6-year study. Catena, 118: 115-123.
21. Keesstra, S.D., J. Maroulis, E. Argaman, A. Voogt and L. Wittenberg. 2014. Effects of controlled fire
883hydrology and erosion under simulated rainfall. Cuadernos de Investigacion Geografica, 40: 269-

22. Keesstra, S.D, L. Wittenberg, J. Maroulis, F. Sambalino, D. Malkinson, A. Cerda and P. Pereira.
2016. The influence of fire history, plant species and post-fire management on soil water repellency in
a Mediterranean catchment: The Mount Carmel range, Israel. Catena, 149: 857-866.

23. Lagerstrom, A., C. Esberg, D.A. Wardle and R. Giesler. 2009. Soil phosphorus and microbial
response to a long-term wildfire chronoseqguence in northern Sweden. Biogeochemistry, 95: 199-213.

24. Leighton-Boyce, G., S.H. Doerr, R.A. Shakesby, R.P.D. Walsh, A.J.D. Ferreira, A.K. Boulet and
C.0.A. Coelho. 2005. Temporal dynamics of water repellency and soil moisture in eucalypt
plantations, Portugal. Australian Journal of Soil Research, 43: 269-280.

25. Masrouril, E., Sh., Shataei, M.H., Moayeri, J. Soosani and R. Ba%heri. 2015. Modeling of Forest
Degradation Extend using Physiographic and socio-Economic Variables (Case Study: A part of Kaka-
Reza District in Khoram-Abad). Ecology of Iranian Forests, 3: 20-30 (In Persian).

26. Mataix-Solera, J., A. Cerda, V. Arcenegui, A. Jordan and L.M. Zavala. 2011. Fire effects on soil
aggregation: a review. Earth Science Reviews, 109: 44-60.

27.McLean, O.P. 1982. Soil PH and lime requirement. In: Page, A.L., R.H. Miller and D.R. Keeney
(eds.) Methods of soil analysis, Part 2. Chemical and biological properties, Medison. 199-224 pp.

28. Mirzaei Zadeh, V., A. Mahdavi, A. Karmshahi and A.A. Jaefarzadeh. 2015. Application of an
Integrated CA-Markov Model in Simulating Spatiotemporal Changes in Forest Cover: A Case Study
of Malekshahi County Forests, llam Province. Ecology of Iranian Forests, 3: 42-52 (In Persian).

29. Mufioz-Rojas, M., T.E. Erickson, D. Martinia, and K.W. Dixon. 2016. Soil physicochemical and
microbiological indicators of short, mediumand long term post-fire recovery in semi-arid ecosystems.
Ecological Indicators, 63: 14-22.

30. Neary, D.G., K.C. Ryan and L.F. DeBano. 2005. Wildland fire in ecosystems Effects of fire on soil
and water. USDA Forest Service, Rocky Mountain Research Station. General Technical Report
RMRS-GTR-42-vol 4, Ogden, UT.

31. Palese, A.M., G. Giovannini. G. Lucchesi, S. Dumonet and P. Perucci. 2004. Effects of fire on soil C,
N and microbial biomass. Agronomie, 24: 47-53.

32. Pereira, P., X. Ubeda, J. Mataix-Solera, M. Oliva and A. Novara. 2014. Short-term spatiotemporal
spring grassland fire effects on soil colour, organic matter and water repellency in Lithuania. Solid
Earth, 5: 209-225.

33. Philip, A.H. and D.L. Sparks. 1996. Lithium, Sodium, Potassium, Rubidium and Cesium. In: Sparks,
D.L (Eds.) Method of soil analysis-Part 3, Chemical methods, Madison, Wisconsin, USA. 551-574 pp.

34.Pourreza, M., S.M. Hosseini, A.A. Safari Sinegani, M. Matinizadeh and W.A. Dick. 2014. Soil
microbial activity in response to fire severity in Zagros oak (Quercus brantii Lindl.) forests, Iran, after
one year. Geoderma, 213: 95-102.

35.Pourreza, M., S.M. Hosseini, A.A. Safari Sinegani, M. Matinizadeh and S.J. Alavai. 2014.
Herbaceous species diversity in relation to fire severity in Zagros oak forests, Iran. Journal of Forestry
Research, 25: 113-120.

36. Suarez, D.L. 1996. Berlglllium, magnesium, calcium, strontium and barium. In: Sparks, D.L (ed.)
Method of soil analysis-Part 3, Chemical methods, Madison, Wisconsin, USA. 575-602 th.

37. Tessler, N., L. Wittenberg and N. Greenbaum. 2013. Soil water repellency persistence after recurrent
forest fires on Mount Carmel, Israel. International Journal of Wildland Fire, 22: 515-526.

38. Walkley, A. and I.A. Black. 1934. An examination of Degtjareff method for determining soil organic
matter and a proposed madification of the chromic acid titration method. Soil Science, 37: 29-37.

39. Watanabe, F.S. and S.R. Olsen. 1965. Test of an ascorbic acid method for determining phosphorus in
water and NaHCO3 extracts from soil. Soil Science Society of America, 29: 677-678.

40. Yoder, RE. 1936. A direct method of aggregate analysis of soils and a study of the physical nature of
erosion losses. Journal of American Society of Agronomy, 28: 337-351. ) ]

41.Zheng, W., E.K. Morris, A. Lehmann and M.C. Rillig. 2016. Interplay of soil water repellency, soil
aggregation and organic carbon. A meta-analysis. Geoderma, 283: 39-47.


https://dor.isc.ac/dor/20.1001.1.24237140.1395.4.8.7.8
https://ifej.sanru.ac.ir/article-1-239-en.html

[ Downloaded from ifej.sanru.ac.ir on 2025-10-18 ]

[ DOR: 20.1001.1.24237140.1395.4.8.7.8 ]

Ecology of Iranian Forests Vol. 4, No. 8, AUtUMN @N0 WINEEr 2016 .........cccourureririrueienirieieeeesie e ses e ses e s ss s sesess e sees 27

Variability of Soil Nutrientsand Aggregate Stability in Different Times after Fire
in Zagros Forests (Case Study: Paveh Forests)

M ostafa Sadeghifar?, Ali Beheshti Ale Agha? and Morteza Pourreza®

1- Graduated M.Sc. Student, Department of Soil Science and Engineering, Razi University
2- Assistant Professor, Department of Soil Science and Engineering, Razi University,
(Corresponding Author: Beheshti1969@yahoo.com)

3- Assistant Professor, Department of Natural Resources, Razi University
Received: July 2, 2017 Accepted: January 13, 2018

Abstract

The changes in soil nutrients and aggregate stability either in short-term or in long-term after
fireis very important in forest ecosystems due to their key role in plants growth and preventing
soil erosion. In the present investigation the short, medium, and long-term effect of fire was
surveyed on these properties for the first time in Iran. For this purpose a plot of Zagros forests
was selected where included three places with 1, 3, and 10 years after fire (treatments). Sail
water repellency (WR), aggregate stability (AS), soil nutrients such as N, P, K, Na, Ca, and soil
organic matter (SOM) content were measured. Results showed that water repellency and
aggregate stability was significantly increased in one and three years treatments compared to
control part. A significant decrease wasin SOM, N, K and N in al fire treatments compared to
their control. No changes were observed in soil texture while soil pH and EC significantly
increased one year after fire. Soil P was significantly increased 1 year after fire, however, it was
significantly decreased in 3 and 10 years after fire compared to their control. In contrast, no
significant changes were observed 1, 3 and 10 years after fire compared to their control. It was
concluded that depending on the time after fire, the significance increase in water repellency
and consequently nutrient leaching can result in loss of soil fertility in long-term.

Keywords: Aggregate stability, Fire, Soil nutrients, Water repellency, Zagros forests
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