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Supplementary material 
Plant sample sources and information
All plant samples used in this study were collected from wild populations in the Gamadu afromontane forest of Borana Woodland in Southern Ethiopia. The GPS coordinates for each plot are given in the following table (Table 1A). Data collector was Dida Jilo, under permission issued by the Natural Resource Management Office of the Dire District administration in Borana zone.
Table 1A. Plant sample sources and information
	Study Sites
	Sample plot number
	GPS coordinates of the plot location 
	Elevation of the plots location

	Site 1
	1
	4º06'00" N 38º08’08"E
	1648m

	
	2
	4º05'52" N 38º08'07"E
	1660m

	
	3
	4º05'46" N 38º08'04"E
	1711m

	
	4
	4º06'05" N 38º08’07"E
	1663m

	
	5
	4º06'11" N 38º08'05"E
	1683m

	
	6
	4º06'16" N 38º08'05"E
	1704m

	
	7
	4º05'37" N 38º08'06"E
	1732m

	
	8
	4º06'21" N 38º08'05"E
	1741m

	Site 2
	1
	4º06'32" N 38º06'42"E
	1981m

	
	2
	4º06'26" N 38º06'41"E
	2069m

	
	3
	4º06'19" N 38º06'41"E
	2089m

	
	4
	4º06'13" N 38º06'40"E
	2074m

	
	5
	4º06'10" N 38º06'39"E
	2070m

	
	6
	4º06'05" N 38º06'38"E
	2056m

	
	7
	4º05'57" N 38º06'38"E
	2070m

	
	8
	4º06'37" N 38º06'32"E
	2002m

	Site 3
	1
	4º06'19" N 38º05'48"E
	2203m

	
	2
	4º06'14" N 38º05'47"E
	2254m

	
	3
	4º06'07" N 38º05'47"E
	2310m

	
	4
	4º06'25" N 38º05'47"E
	2188m

	
	5
	4º06'31" N 38º05'45"E
	2196m

	
	6
	4º06'37" N 38º05'44"E
	2178m

	
	7
	4º06'03" N 38º05'46"E
	2352m

	
	8
	4º06'46" N 38º05'45"E
	2129m





Taxonomic identification
For all plants included in this study, the taxonomic references are provided in the following table.
Table 2A. Taxonomic identification of collected plant species.
	Woody tree species

	Genus
	Species
	Family
	Author
	Year Published

	Acokanthera
	schimperi
	Apocynaceae
	(A.DC.) Schweinf.
	1891 

	Buddleja
	polystachya
	Scrophulariaceae
	Fresen.
	1838 

	Carissa
	edulis
	Apocynaceae
	(Forssk.) Vahl
	1790 

	Clausena
	anisata
	Rutaceae
	(Willd.) Hook.f. ex Benth.
	1849 

	Combretum
	collinum
	Combretaceae
	Fresen.
	1837 

	Commiphora
	africana
	Burseraceae
	(A.Rich.) Engl.
	1883 

	Dracaena
	ombet
	Asparagaceae
	Kotschy & Peyr.
	1867 

	Euclea
	divinorum
	Ebenaceae
	Hiern
	1873 

	Juniperus
	procera
	Cupressaceae
	Hochst. ex Endl.
	1847 

	Maytenus
	senegalensis
	Celastraceae
	(Lam.) Exell
	1952 

	Olea
	europaea subsp. cuspidata
	Oleaceae
	(Wall. ex G.Don) Cif.
	1942 

	Oncoba
	spinosa
	Flacourtiaceae 
	Forssk.
	1775 

	Pappea
	capensis
	Sapindaceae
	Eckl. & Zeyh.
	1835 

	Rhus
	natalensis
	Anacardiaceae
	Bernh.
	1844 

	Ruttya
	fruticosa
	Acanthaceae
	Lindau
	1894 

	Rytigynia
	neglecta
	Rubiaceae
	(Hiern) Robyns
	1928 

	Secamone
	punctulata
	Apocynaceae
	Decne.
	1844 

	Teclea
	nobilis
	Rutaceae
	Delile
	1843

	Vangueria
	apiculata
	Rubiaceae
	K.Schum.
	1895 

	Shrubs and herbaceous species

	Genus
	Species
	Family
	Author 
	Year published

	Aristida
	adoensis
	Poaceae
	Hochst. ex A.Rich.
	1850 

	Aristida
	kenyensis
	Poaceae
	Henrard
	1933 

	Aspilia
	kotschyi
	Asteraceae
	(Sch.Bip. ex Hochst.) Oliv.
	1873 

	Acalypha
	fruticosa
	Euphorbiaceae
	Forssk.
	1775 

	Bothriochloa
	bladhii
	Poaceae
	(Retz.) S.T.Blake
	1969 

	Cynodon
	dactylon
	Poaceae
	(L.) Pers.
	1805 

	Abutilon
	hirtum
	Malvaceae
	(Lam.) Sweet
	1826 

	Abutilon
	graveolens
	Malvaceae
	(Roxb. ex Hornem.) Wight & Arn.
	1833 

	Asepalum
	eriantherum
	(syn. in Marais)
	(Vatke) Marais
	1981 

	Athroisma
	boranense
	Asteraceae
	Cufod.
	1943 

	Carissa
	edulis
	Apocynaceae
	Vahl
	1794 

	Caucanthus
	auriculatus
	Malpighiaceae
	(Radlk.) Nied.
	1915 

	Chlorophytum
	gallabatense
	Asparagaceae
	Schweinf. ex Baker
	1876

	Cissus
	aphyllantha
	Vitaceae
	Gilg.
	1912

	Cissus
	rotundifolia
	Vitaceae
	(Forssk.) Vahl
	1775 

	Cladostigma
	hildebrandtioides
	Convolvulaceae
	Hallier f.
	1899

	Cyperus
	bulbosus
	Cyperaceae
	Vahl
	1805

	Dyschoriste
	hildebrandtii
	Acanthaceae
	S.Moore / Lindau ex O.B.Clarke 
	1899 

	Echinochloa
	haploclada
	Poaceae
	Stapf.
	1920

	Eleusine
	intermedia
	Poaceae
	(Chiov.) S.M.Phillips
	1972

	Harmsia
	sidoides
	Malvaceae
	K.Schum.
	1897 

	Harpachne
	schimperi
	Poaceae
	Hochst. ex A.Rich.
	1850

	Helichrysum
	glumaceum
	Asteraceae
	DC.
	1838

	Heteropogon
	contortus
	Poaceae
	(L.) P.Beauv. ex Roem. & Schult.
	1817

	Hibiscus
	aponeurus
	Malvaceae
	Sprague & Hutch.
	1908

	Hildebrandtia
	somalensis
	Convolvulaceae
	Engl. ex Peter
	1891

	Indigofera
	spinosa
	Fabaceae
	Forssk.
	1775

	Indigofera
	volkensii
	Fabaceae
	Taub. (Harms)
	1895

	Osteospermum
	vaillantii
	Asteraceae
	(Decne.) T.Norl.
	1943 

	Oxygonum
	sinuatum
	Polygonaceae
	(Meisn.) Dammer
	1892

	Panicum
	ruspolii 
	Poaceae
	Chiov.
	1897 

	Pavonia
	erlangeri
	Malvaceae
	Ulbr.
	1921

	Psilotrichum
	gnaphalobryum
	Amaranthaceae
	(Hochst.) Schinz
	1912

	Bidens
	biternata
	Asteraceae
	(Lour.) Merr. & Sherff
	1929







Specimen Voucher IDs
For each wild-collected species, voucher specimens were prepared and deposited in Arsi University herbarium center at the College of Agriculture and Environmental Sciences. The herbarium accession numbers (voucher IDs) are as follows: The taxonomist who confirmed the identifications is Musba Aman and can be contacted at the following address: College of Agriculture and Environmental Sciences, Arsi University, Asella P.O. Box 193, Ethiopia; borugreat@gmail.com  
Table 3A. Plant sample collected voucher Identification
	Woody tree species

	Species
	specimens voucher IDs

	Acokanthera schimperi
	BGFT010

	Buddleja polystachya
	BGFT011

	Carissa edulis
	BGFT012

	Clausena anisata
	BGFT013

	Combretum collinum
	BGFT014

	Commiphora africana
	BGFT015

	Dracaena ombet
	BGFT016

	Euclea divinorum
	BGFT017

	Juniperus procera
	BGFT018

	Maytenus senegalensis
	BGFT019

	Olea europaea subsp. cuspidata
	BGFT020

	Oncoba spinosa
	BGFT021

	Pappea capensis
	BGFT022

	Rhus natalensis
	BGFT023

	Ruttya fruticosa
	BGFT024

	Rytigynia neglecta
	BGFT025

	Secamone punctulata
	BGFT026

	Teclea nobilis
	BGFT027

	Vangueria apiculata
	BGFT028

	Shrubs and herbaceous plant species

	Species
	specimens voucher IDs

	Aristida adoensis
	BGFSH010

	Aristida kenyensis
	BGFSH011

	Aspilia kotschyi
	BGFSH012

	Acalypha fruticosa
	BGFSH013

	Bothriochloa bladhii
	BGFSH014

	Cynodon dactylon
	BGFSH015

	Abutilon hirtum
	BGFSH016

	Abutilon graveolens
	BGFSH017

	Asepalum eriantherum
	BGFSH018

	Athroisma boranense
	BGFSH019

	Carissa edulis
	BGFSH020

	Caucanthus auriculatus
	BGFSH021

	Chlorophytum gallabatense
	BGFSH022

	Cissus aphyllantha
	BGFSH023

	Cissus rotundifolia
	BGFSH024

	Cladostigma hildebrandtioides
	BGFSH025

	Cyperus bulbosus
	BGFSH026

	Dyschoriste hildebrandtii
	BGFSH027

	Echinochloa haploclada
	BGFSH028

	Eleusine intermedia
	BGFSH029

	Harmsia sidoides
	BGFSH030

	Harpachne schimperi
	BGFSH031

	Helichrysum glumaceum
	BGFSH032

	Heteropogon contortus
	BGFSH033

	Hibiscus aponeurus
	BGFSH034

	Hildebrandtia somalensis
	BGFSH035

	Indigofera spinosa
	BGFSH036

	Indigofera volkensii
	BGFSH037

	Osteospermum vaillantii
	BGFSH038

	Oxygonum sinuatum
	BGFSH039

	Panicum ruspolii 
	BGFSH040

	Pavonia erlangeri
	BGFSH041

	Psilotrichum gnaphalobryum
	BGFSH042

	Bidens biternata
	BGFSH043
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Table 4A: Stand density of woody Species
	S/N
	Species
	N/ha
	dbh
	BA/ha
	QMD
	SDI

	1
	Juniperus procera Endl.
	188.00
	34.82
	27.45



	43.12
	450.94

	2
	Pittosporum viridiflorum
	163.00
	24.55
	9.21
	26.83
	182.53

	3
	Euclea divinorum Hiern.
	933.00
	5.75
	2.90
	6.29
	101.94

	4
	Teclea nobilis Delile          
	750.00
	6.08
	2.89
	7.00
	97.24

	5
	Olea europaea Subsp. Cuspidata (Wall. Ex G. Don) Cif
	200.00
	9.81
	1.88
	10.94
	53.06

	6
	Oncoba spinosa Forsk.
	258.00
	8.38
	1.80
	9.42
	53.88

	7
	Pappea capensis
	129.00
	11.29
	1.59
	12.54
	42.64

	8
	Commiphora africana (A. Rich) Engl.
	167.00
	6.27
	0.63
	6.91
	21.19

	9
	Vangueria apiculata
	104.00
	6.42
	0.39
	6.87
	13.09

	10
	Rytigynia neglecta (Hiern) Robyns 
	133.00
	5.19
	0.36
	5.85
	12.94

	11
	Hiddi qaalluu
	104.00
	4.51
	0.22
	5.18
	8.31

	12
	Maytenus senegalensis (Lam.) Exell
	100.00
	4.09
	0.16
	4.46
	6.28

	13
	Ruttya fruticosa Lindau
	67.00
	3.71
	0.09
	4.02
	3.56

	14
	Commiphora kua (R. Br. ex Royle) Vollesen
	71.00
	3.49
	0.08
	3.83
	3.50

	15
	Clausena anisata (Willd.) Benth
	54.00
	3.58
	0.06
	3.73
	2.55

	16
	Buuxxee
	21.00
	5.66
	0.06
	5.77
	2.00

	17
	Buddleja polystachya               
	79.00
	2.58
	0.05
	2.72
	2.25

	18
	Acokanthera schimperi (A. DC.) schweinf
	33.00
	3.26
	0.03
	3.46
	1.38

	19
	Secamone punctulata Decne.    
	42.00
	2.88
	0.03
	3.02
	1.41

	20
	Carissa edulis Vahl         
	29.00
	3.01
	0.02
	3.18
	1.06

	Note: N/ha: number of trees per hectare, dbh: mean diameter at breast height(cm), BA: basal area(m2), QMD: Quadratic mean diameter, SDI: stand density index





Table 5A: One-way ANOVA results of biomass carbon stock variables across carbon pools
	Carbon pools
	Carbon
	F-value
	Prob > F
	Bartlett’s χ² (df=2)
	Prob > χ²

	Standing tree
	AGBC
	35.48
	0.00
	12.71
	0.00

	
	BGBC
	35.48
	0.00
	12.71
	0.00

	
	TBC
	35.48
	0.00
	12.71
	0.00

	
	Eq. CO2
	35.48
	0.00
	12.71
	0.00

	Herbaceous Vegetation
	AGBC
	6.07
	0.01
	11.19
	0.00

	
	BGBC
	6.07
	0.01
	11.19
	0.00

	
	TBC
	6.07
	0.01
	11.19
	0.00

	
	Eq. CO2
	6.07
	0.01
	11.19
	0.00

	Live biomass (standing trees and herbaceous)
	AGBC
	37.12
	0.00
	13.06
	0.00

	
	BGBC
	37.12
	0.00
	13.06
	0.00

	
	TBC
	37.12
	0.00
	13.06
	0.00

	
	Eq. CO2
	37.12
	0.00
	13.06
	0.00



Table 6A: Soil carbon stock, soil bulk density, and Soil organic matter across disturbance levels
	Highly disturbed site
	Variables
	Mean      
	 Std. Dev.
	Min
	Max

	0-15 cm
	BD
	1.35
	0.22
	1.05
	1.62

	
	SOC
	1.71
	0.32
	1.32
	2.06

	
	SOM
	2.95
	0.55
	2.28
	3.55

	
	SCS
	34.07
	5.93
	27.13
	44.23

	15-30 cm
	BD
	1.36
	0.19
	1.03
	1.53

	
	SOC
	1.46
	0.31
	1.1
	2.00

	
	SOM
	2.52
	0.54
	1.9
	3.44

	
	SCS
	29.45
	4.68
	22.65
	34.54

	Moderately disturbed site
	Variables
	Mean      
	 Std. Dev.
	Min
	Max

	0-15 cm
	BD
	1.28
	0.09
	1.17
	1.41

	
	SOC
	1.84
	0.46
	1.23
	2.31

	
	SOM
	3.17
	0.80
	2.12
	3.97

	
	SCS
	35.33
	9.54
	23.52
	46.05

	15-30 cm
	BD
	1.32
	0.08
	1.18
	1.38

	
	SOC
	1.61
	0.51
	0.90
	2.20

	
	SOM
	2.77
	0.88
	1.55
	3.79

	
	SCS
	31.51
	8.97
	18.50
	44.22

	Low-disturbed site
	Variables
	Mean      
	 Std. Dev.
	Min
	Max

	0-15 cm
	BD
	1.15
	0.18
	0.84
	1.32

	
	SOC
	2.94
	0.50
	2.33
	3.71

	
	SOM
	5.07
	0.87
	4.01
	6.40

	
	SCS
	50.55
	12.35
	40.46
	73.35

	15-30 cm
	BD
	1.15
	0.17
	0.92
	1.32

	
	SOC
	2.62
	0.50
	1.97
	3.11

	
	SOM
	4.51
	0.87
	3.40
	5.36

	
	SCS
	44.72
	10.08
	36.85
	61.48

	Note: BD-Soil bulk density (gm/cm3), SOC-Soil organic carbon in %, SOM- Soil organic matter in %, SCS-soil carbon stock in (ton/ha).
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