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[bookmark: _Toc235546043]Table SI-1. Description of variables
	Variable name and code
	Scale 
	Coding scheme
	Expectation
	Role

	Age (AGE)
	Ordinal
	[bookmark: _Hlk217323764]1=26–45 years; 2=46–64 years; 3=>64 years
	+/-
	Predictor

	Gender (GEN)
	Binary
	1=Male; 2=Female
	+/-
	Predictor 

	Marital Status (MAST)
	Nominal
	1=Married; 2=Single; 3=Separated; 4=Widowed
	+/-
	"

	Education level (EDU)
	Ordinal
	[bookmark: _Hlk217324223]1=None; 2=Primary; 3=Secondary; 4=Tertiary
	+
	"

	Farming Experience (FEXP)
	Ordinal
	[bookmark: _Hlk217324013]1=<10 yrs; 2=11–20; 3=21–30; 4=>31
	+/-
	"

	Farm Size (ha) (FSIZE)
	Ordinal
	[bookmark: _Hlk217324094]1=<1 ha; 2=1.1–2 ha; 3=2.1–10 ha
	+
	"

	Income Source (FSRC)
	Nominal
	[bookmark: _Hlk217324169]1=On-farm; 2=None-farm; 3=Off-farm; 4=Mixed
	+/-
	"

	Income Range (ETB) (IRNG)
	Nominal 
	1=>60,000; 2= 60,001-80,000; 3= 80,001-100,000; 4= >100,001
	+/-
	"

	Access to Extension (EXT)
	Binary
	1=Yes; 2=No
	+
	"

	Family Size (FAMSIZE)
	Ordinal
	[bookmark: _Hlk217323852]1=<1; 2=2–3; 3=4–6; 4=>7
	+
	"

	Land Tenure Security (TENURE)
	Ordinal
	[bookmark: _Hlk217324300]1=Owner; 2=Renter; 3=Communal
	+
	"

	Irrigation Method (IRRMTH)
	Ordinal
	[bookmark: _Hlk217328683]1=Furrow; 2=Flood; 3=Rainfed
	+
	"

	Access to Information (INFO)
	Binary
	1=Yes; 2=No
	+
	"

	Irrigation Source (IRRSRC)
	Nominal
	1=River/Lake; 2=Borehole; 3=Pond; 4=Mixed
	+/-
	"

	Cropping Pattern (CROPPAT)
	Nominal
	1=Both; 2=Perennial; 3=Seasonal
	+/-
	"

	Fertilizer Use (FERTUSE)
	Binary
	1=Yes; 2=No
	+
	"

	Fertilizer Type (FERTTYP)
	Nominal 
	1= Inorganic/chemical, 2= Organic, 3= Both
	+/-
	"

	Cropping System (CROPSYS)
	Nominal
	1=Mixed; 2=Mono-cropping; 3=Inter-cropping; 4=Crop-rotation; 5=Relay
	+/-
	"

	Irrigation Frequency (IRRFRQ)
	Ordinal
	1=7–15 days; 2=As needed; 3=Weekly; 4=2–3 days
	+/-
	"

	Climate variability (CLIMUNP)
	Ordinal
	1=Yes; 2=No; 3=Not sure
	+
	"

	 Management options (MGMT)
	Nominal
	[bookmark: _Hlk217107596]1= Organic matter addition, 2= Irrigation/drainage management, 3=: Crop & income diversification, 4= Improved seeds, 5=Conservation tillage, 6= Fallowing
	N/A
	Outcome

	Farm-level Indicators (FARMIND)
	Nominal 
	1= Soil Whiteness/blackness, 2=2= Poor seed emergency/growth, 3= Crop yield reduction, 4= Textural hardness, 5= Water logging,
	N/A
	Outcome

	Perceived Severity (PSEV)
	Ordinal
	[bookmark: _Hlk217324359]1=Very severe; 2=Severe; 3=Moderate; 4=Mild
	N/A
	Outcome

	[bookmark: _Hlk217328761]Perceived Extent (PEXT)
	Ordinal
	1=Moderate; 2=Localized; 3=Widespread
	N/A
	Outcome

	Awareness (AWR)
	Ordinal
	[bookmark: _Hlk217324434]1=High; 2=Moderate; 3=Low; 4=Unaware
	N/A
	Outcome



Table SI-1. Continued
	Variable name
	Scale 
	Coding scheme
	Anticipation
	Role

	Barriers (BARR)
	Nominal
	[bookmark: _Hlk217328870]1= Technical support, extension services, and training, 2= Knowledge of soil and crop management practices, 3= Access to timely and accurate information, 4= Financial resources and input availability, 5= Market-community support
	N/A
	Predictor 


	Perceived Impacts (PIMP)
	Nominal
	1= Reduced crop growth and yields, 2=Loss of farm income and livelihood insecurity, 3= Land and water degradation, 4=Poor soil fertility and structure, 5= Limited crop choices
	N/A
	Outcome 

	Perceived Causes (PCAUS)
	Nominal
	1= Climate variability, 2= High evaporation rates, 3= Poor irrigation/drainage, 4= Shallow ground water tables, 5=: Leakage of geological deposits, 6= Improper agronomic practices
	N/A
	Outcome 

	Income Loss (ILOSS)
	Ordinal
	1= High (> 50%), 2= Medium (25-50%), 3= Low (<25%), 4=Mild/insignificant (0%)
	+/-
	Outcome 


Note: Table 2 presents variables used in the household survey, with scale, coding, signs expected and expected role in predicting the adoption of salinity management practices. While modeling, the variables were abbreviated as follows: AGE = Age; GEN = Gender; MAST = Marital status; EDU = Education attainment level; FEXP = Farming experience; FSIZE = Farm size; I-SRC = Income source; I-RNG = Annual income range; EXT = Extension access; FAMSIZE = Family size; TENURE = Land tenure security; IRRSRC = Irrigation source; IRRMTH = Irrigation method; IRRFREQ = Irrigation frequency; INFO = Access to information; CROPPAT = Cropping pattern; CROPSYS = Cropping system; FERTUSE = Fertilizer use; FERTTYPE = Fertilizer type; CLIMUNP = Climate unpredictability; MGMT = Management options adopted; FARMIND = Farm-level indicators; PCAUS = Perceived Causes; PSEV = Perceived Severity; PEXT = Perceived Extent/Degree; AWR = Awareness; PIMP = Perceived impacts; ILOSS = Income Loss; COPSTR = Coping Strategies; BARR = Barriers.





[bookmark: _Toc235546044]Table SI-2. Expected signs of variables and hypothesized relationships with adoption of salinity management practices
	Variables 
	Anticipation  
	Hypothesis 

	Age
	+/-
	Older farmers may be less likely to adopt new practices due to risk aversion (+), but younger farmers are often more open to modern tech (-).

	Gender
	+/-
	Male-headed households often have better access to resources (+), though women often have higher risk-perception (+).

	Marital Status
	+
	Married households often have more stable labor and shared decision-making for farm improvements.

	Education Level
	+
	Higher education increases awareness and the likelihood of adopting improved practices.

	Family Size (№)
	+
	Larger families provide more "labor power" to implement labor-intensive salinity management.

	Farming Experience
	+
	More experience usually leads to better recognition of soil changes (salinity) and better coping skills

	Farm size (ha)
	+
	Larger farms have more resources and flexibility to implement management strategies.

	Income Source
	+/-
	On-farm sources provide sustained income (+), Off-farm income provides cash for inputs (+), but might lead to less time spent on farm management (-).

	Income range (ETB)
	+
	Higher income provides the financial liquidity needed to buy improved seeds, soil amendments, to invest in irrigation infrastructure.

	Land tenure security
	+
	Owners are more likely to invest in long-term soil health (salinity control) than renters.

	Access to Extension
	+
	Regular contact with experts provides the "know-how" to implement specific salinity treatments.

	Membership in cooperatives
	+
	Collective action and peer learning encourage uptake of coping strategies.

	Access to Information
	+
	Knowledge of salinity levels and weather forecasts drives proactive adaptation.

	Barriers
	-
	High perceived barriers (knowledge, technical, financial, or market) act as a direct restrictive to adaptation.


		Irrigation Method
	+/-
	Methods like flooding can worsen salinity (+), while drip and other efficient methods reduce it (-).














Table SI-2. Continued
	Variables 
	Anticipation  
	Hypothesis 

	Irrigation Source
	+/-
	Borehole water may have higher mineral content (salinity risk) than lake water, influencing strategy.

	Irrigation Frequency
	+/-
	Frequent irrigation can leach salt (+) or raise the water table and worsen salinity (-).

	Cropping Pattern
	+
	Using perennial crops or specific rotations shows an existing intent to manage soil health.

	Cropping System
	+
	Mixed/inter-cropping is often a strategy to spread risk in salinity-prone areas.

	Fertilizer Use
	+/-
	Chemical fertilizer can worsen soil structure (-), but proper type use is part of management (+).

	Fertilizer Type
	+/-
	Organic fertilizer (+) improves soil structure more than purely inorganic/chemical options (-).

	Climate Unpredictability
	+
	High unpredictability forces farmers to adopt "resilient" strategies (diversification) to protect their livelihood.

	Anticipated relationship with socioeconomic profile

	Awareness
	+
	Higher education and extension access should lead to higher awareness.

	Perceived Severity
	+
	Increased farming experience often leads to a higher realization of how severe salinity is, or Higher perceived risk motivates adoption of coping mechanisms.

	Perceived Extent 
	+
	Socio-institutional capital, specifically experience, education, farm size, tenure security, and information access, significantly and positively enhances farmers' spatial perception of salinity extent.

	Perceived impacts 
	+
	Farmers with higher awareness will likely identify more complex impacts (e.g., soil structure loss).

	Income/economic loss
	+
	Larger farm sizes or dependency on specific crops might show higher reported income loss.

	Outcome
	Adoption of farm-level management options and implementing consecutive coping strategies 


Note: This table lists the predictor variables, which cover socio-economic, farm, and institutional or resource factors, along with their expected effects on adopting salinity management practices. A plus sign (+) means the variable is expected to increase adoption. For example, farmers with more education may be more aware and more likely to use these practices. A minus sign (-) means the variable is expected to reduce adoption, such as when using more irrigation water increases the risk of salinity. A plus/minus sign (+/-) shows that the effect depends on the situation. The outcome variables include farmers’ awareness, their views on salinity (like how severe or widespread it is, its causes, and impacts), income loss, and the different strategies they use to manage the problem. Together, these variables show how socio-economic, farm, and resource factors shape farmers’ knowledge, perceptions, and responses.


[bookmark: _Toc235546045]Table SI-3. Family size and working age population composition across study sites (N=380).
	Sampling Kebele
	HHs
	Family members
	Mean family Size
	Working‑age population (>15 and < 64)
	Share of working‑Age (%)
	Dependents

	
	Dependency ratio
 (per 100 WAP)

	Algae
	35
	132
	3.77
	82
	62.1%
	50
	
	61.0

	Umo Lante
	44
	176
	4.00
	89
	50.6%
	87
	
	97.7

	Ganta Kanchama
	112
	287
	2.56
	171
	59.6%
	116
	
	67.8

	Shelle Mella
	73
	178
	2.44
	103
	57.9%
	75
	
	72.8

	Zayse Elgo
	116
	481
	4.15
	272
	56.5%
	209
	
	75.7

	Total
	
	380
	1,254
	3.30
	717
	57.2%
	537
	
	75.0


[bookmark: _Hlk217153929]Note : HHs – Households, Family size and working age population across study sites were computed from counts of individual per household, where mean family size (overall) = Family members/sample size (ni), working-age share of population (15–64, overall) = WAP/family members*100, dependents count (0–14 and 65+, overall) = Family members-WAP, and dependency ratio (per 100 working-age persons) = Dependents/WAP*100.

[bookmark: _Toc235546046][bookmark: _Hlk217504624][bookmark: _Hlk217503773]Table SI-4. Cross-tabulation: farm management & production practices of respondents (N=380)
	
Variables 
	
Category 
	Algae
	Umo Lante
	Shelle Mella
	Ganta Kanchama
	Zayse Elgo
	Total (N=380)

	
	
	n
	%
	n
	%
	n
	%
	n
	%
	n
	%
	N
	%

	
Irrigation Method 
	Furrow 
	8
	22.9
	14
	31.8
	13
	17.8
	24
	21.4
	22
	18.9
	81
	21.3

	
	Flood 
	22
	62.8
	27
	61.4
	58
	79.4
	87
	77.7
	90
	77.6
	284
	74.7

	
	Rainfed
	5
	14.3
	3
	6.8
	2
	2.8
	1
	0.9
	4
	3.5
	15
	4.0

	
Irrigation source 
	Borehole
	-
	-
	5
	11.4
	2
	2.8
	3
	2.6
	18
	15.5
	45
	11.8

	
	River /lakes
	28
	80.0
	32
	72.7
	59
	80.8
	87
	77.7
	79
	68.1
	268
	70.5

	
	Pond/Reservoir
	4
	11.4
	5
	11.4
	8
	10.9
	14
	12.5
	12
	10.3
	43
	11.3

	
	Mixed 
	3
	8.6
	2
	4.5
	4
	5.5
	8
	7.2
	7
	6.1
	24
	6.3

	
Irrigation frequency 
	Every 2-3 Days
	5
	14.3
	2
	4.5
	3
	4.1
	2
	1.8
	5
	4.3
	17
	4.4

	
	Once per week
	9
	25.7
	4
	9.1
	15
	20.6
	17
	15.2
	8
	6.9
	53
	13.9

	
	Once every 7–15 days
	11
	31.4
	11
	25.0
	18
	24.6
	14
	12.5
	21
	18.1
	75
	19.7

	
	As required
	10
	28.6
	27
	61.4
	37
	50.7
	79
	70.5
	82
	70.7
	235
	61.9

	Fertilizer use
	Yes 
	29
	82.8
	41
	93.2
	59
	80.8
	105
	93.7
	93
	80.2
	327
	86.1

	
	No 
	6
	17.2
	3
	6.8
	14
	19.2
	7
	6.3
	23
	19.8
	53
	13.9

	Fertilizer type
	Inorganic 
	15
	42.8
	8
	18.2
	24
	32.9
	53
	47.3
	41
	35.3
	141
	37.1

	
	Organic 
	9
	25.7
	16
	36.4
	12
	16.4
	21
	18.7
	13
	11.2
	71
	18.7

	
	Both 
	11
	31.5
	20
	45.4
	37
	50.7
	38
	34.0
	62
	53.5
	168
	44.2

	Cropping pattern
	Perineal 
	7
	20.0
	4
	9.1
	9
	12.3
	11
	9.8
	27
	23.3
	58
	15.3

	
	Annual 
	5
	14.3
	9
	20.4
	12
	16.4
	18
	16.1
	39
	33.6
	83
	21.8

	
	Both 
	23
	65.7
	31
	70.5
	52
	71.3
	83
	74.1
	50
	43.1
	239
	62.9

	Cropping system

	Mono-cropping
	5
	14.3
	4
	9.1
	8
	11.0
	11
	9.8
	20
	17.2
	48
	12.6

	
	Mixed 
	19
	54.3
	26
	59.1
	51
	69.8
	72
	64.3
	79
	68.1
	247
	65.0

	
	Crop-rotation 
	8
	22.8
	3
	6.8
	5
	6.8
	16
	14.3
	12
	10.3
	44
	11.6

	
	Inter-cropping 
	3
	8.6
	11
	25.0
	9
	12.4
	13
	11.6
	5
	4.4
	41
	10.8


Note: The table summarizes farm management and production practices of respondents (N = 380)- counts and % in parenthesis.
[bookmark: _Toc235546047]Table SI- 5. Chi-Square Test Results for Farm management and production practices




	Variable
	χ²
	df
	p-value
	Sig.
	Cramér's V
	Effect Size
	Variance (%)

	Irrigation Method
	14.545
	8
	0.069
	ns
	0.138
	Small
	1.9

	Irrigation Source
	27.671
	12
	0.006
	**
	0.156
	Small
	2.4

	Irrigation Frequency
	38.212
	12
	<0.001
	***
	0.183
	Small
	3.4

	Fertilizer Use
	9.054
	4
	0.060
	ns
	0.154
	Small
	2.4

	Fertilizer Type
	24.113
	8
	0.002
	**
	0.178
	Small
	3.2

	Cropping Pattern
	26.072
	8
	0.001
	**
	0.185
	Small
	3.4

	Cropping System
	26.734
	12
	0.008
	**
	0.153
	Small
	2.3


Note: *** p < 0.001, ** p < 0.01, * p < 0.05, ns = not significant


[bookmark: _Toc235546048]Table SI-6. Institutional -support characteristics of respondents (N=380)
	 Variables  
	
Category 
	Alge
	Umo Lante
	Ganta Kanchama
	Shelle Mella
	Zayse Elgo
	Total 
%

	
	
	n 
	%
	n 
	%
	n 
	%
	n 
	%
	n 
	%
	N
	%

	Extension 
 access
	Yes 
	14
	3.68
	17
	4.47
	40
	10.52
	29
	7.63
	51
	13.4
	151
	39.7

	
	No 
	21
	5.52
	27
	7.10
	72
	18.95
	44
	11.57
	65
	17.1
	229
	60.3

	Cooperative membership 
	Yes 
	16
	4.21
	19
	5.00
	59
	15.52
	27
	7.10
	54
	14.21
	175
	46.1

	
	No 
	19
	5.00
	25
	6.57
	53
	13.94
	46
	12.10
	62
	16.31
	205
	53.9

	Access to Credit 
	Yes, easily
	7
	1.84
	9
	2.36
	22
	5.78
	17
	4.47
	26
	6.84
	81
	21.3

	
	Yes, with difficulty
	20
	5.26
	31
	8.16
	49
	12.89
	29
	7.63
	52
	13.68
	181
	47.6

	
	No 
	8
	2.10%
	4
	1.05
	41
	10.78
	27
	7.10
	38
	10.00
	118
	31.1

	Land tenure security 
	Owner
	33
	8.68%
	43
	11.31
	109
	28.68
	70
	18.42
	105
	27.63
	360
	94.7

	
	Renter/leased 
	2
	0.53%
	1
	0.26
	3
	0.79
	3
	0.79
	11
	2.89
	20
	5.3

	Access to Information 
	Extension agents
	9
	2.36%
	23
	6.05
	17
	4.47
	14
	3.68
	31
	8.16
	94
	24.7

	
	Mobile, Radio, TV
	7
	1.84%
	5
	1.32
	24
	6.32%
	9
	2.36
	15
	3.95
	60
	15.8

	
	 Peer networks
	15
	3.95%
	10
	2.63
	35
	9.21%
	44
	11.58
	46
	12.10
	150
	39.5

	
	None 
	4
	1.05%
	6
	1.58
	36
	9.47%
	6
	1.58
	24
	6.32
	76
	20.0

	Extension Frequency 
	Weekly 
	4
	1.05%
	2
	0.53
	21
	5.53%
	9
	2.36
	17
	4.47
	53
	13.9

	
	Monthly
	5
	1.32%
	13
	3.42
	47
	12.36%
	17
	4.47
	53
	13.95
	135
	35.5

	
	Quarterly 
	23
	6.05%
	18
	4.74
	15
	3.94%
	21
	5.52
	19
	5.00
	96
	25.3

	
	Once a year
	--
	--
	2
	0.53
	-
	-
	-
	-
	5
	1.32
	7
	1.8

	
	Never
	3
	0.78%
	9
	2.36
	29
	-
	26
	6.84
	22
	5.78
	89
	23.7


Note: Table SI‑5 summarizes institutional access and support variables of respondents (n = 380) across study sites. Percentages are calculated within each category. Dashes (–) indicate unsampled cells where no respondents reported the category.

[bookmark: _Toc235546049]Table SI-7. Cross tabulation: Reported barriers to adopt salinity management practices across study sites (N=380)
	
Barriers 
	Algae 
	Umo Lante 
	Shelle Mella
	Ganta Kanchama 
	Zayse Elgo 
	Total 

	
	n
	%
	n
	%
	n
	%
	n
	%
	n
	%
	N
	%

	Limited technical knowledge 
	12
	34.3
	15
	34.1
	21
	28.8
	53
	47.3
	49
	42..2
	150
	39.5

	Information & extension limitations
	9
	25.7
	11
	25
	8
	10.9
	14
	12.5
	16
	13.8
	58
	15.3

	Financial & input constraints
	4
	11.4
	7
	15.9
	22
	30.1
	13
	11.6
	9
	7.7
	55
	14.5

	Labor & resource constraints
	5
	14.3
	4
	9.1
	6
	8.2
	3
	2.7
	8
	6.9
	26
	6.8

	Market uncertainty 
	3
	8.6
	2
	4.5
	7
	9.6
	17
	15.2
	24
	20.7
	53
	13.9

	Institutional & structural challenges
	2
	5.7
	5
	11.4
	9
	12.3
	12
	10.7
	10
	8.6
	38
	10.0

	Total 
	35
	100
	44
	100
	73
	100
	112
	100
	116
	100
	380
	100



[bookmark: _Toc235546050]Table 8. Perceived barriers to salinity adaptation across five study sites (N=380)
	Barrier type
	Mean (%)
	SD
	χ²
	p-value
	

	Limited technical knowledge
	150 (39.5)
	6.12
	
	
	

	Information & extension limitations
	58 (15.3)
	6.50
	
	
	

	Financial & input constraints
	55 (14.5)
	7.49
	
	
	

	Labor & resource constraints
	26 (6.8)
	3.62
	
	
	

	Market uncertainty
	53 (13.9)
	6.14
	
	
	

	Institutional & structural challenges
	38 (10.0)
	2.45
	
	
	

	Overall 
	
	
	38.214
	<0.001
	



Note: Percentages (%) are calculated within kebeles and for the total sample. n denotes frequency counts. Categories reflect farmer-reported constraints to adoption.





[bookmark: _Toc233070897]Additional Information on Multinomial Logistic Regression Analysis 
[bookmark: _Toc233070898]Rational 
This study employs multinomial logistic regression (MLR) to examine how farmers respond to salinity-induced challenges and to identify the socioeconomic and farm-level factors influencing adaptation and coping strategies. Salinity exerts cumulative impacts soil degradation, yield decline, and economic loss—that manifest heterogeneously across households. By modeling outcomes across multiple categories (e.g., adopters, partial adopters, non-adopters, varying levels of income loss), MLR avoids binary oversimplification and enables estimation of comparative risk ratios. This approach highlights how shifts in predictor variables alter probabilities across response categories, thereby generating evidence to guide policy and extension interventions toward the most vulnerable farmers.
Adaptation Strategies/responses
· Farmers perceived adaptation choices (N = 380) were coded as categorical variables and analyzed in Python 3.0.
· Organic matter addition served as the reference category.
· Other strategies included: improved seeds and input management, irrigation/drainage management, crop rotation and diversification, fallowing/fallow grazing, and conservation/zero tillage.
· Results are presented in Table 4 (main manuscript) and Tables SM 8–10 (supplementary material).
Coping Strategies/mechanisms
· Coping responses were modeled with irrigation/drainage management as the reference category.
· Categories comprised soil management/amendments, crop diversification/rotation and management, improved seeds and input management, income and livelihood diversification, and financial/social support.
· Outputs are reported in Table 5 (main manuscript) and Tables SM 11–14 (supplementary material).
[bookmark: _Toc233070899]

Salinity-induced income loss
· Salinity-induced income/economic losses were modeled with insignificant income loss (0 loss) as the reference category.
· Categories compared include high loss (>50 % loss), medium, (25-50% loss), and low loss (<25% loss).
· Outputs are reported in Table 11 (main manuscript) and Tables SM 8 and 9 (supplementary material).

Determinants shaping farmers perceived livelihood loss (MNLR results) (Table SI 8-10)
Regression analysis of the economic loss model, with the “no‑loss” category as reference, revealed a vulnerability–capacity paradox. Farmers with longer experience, larger landholdings, diversified income sources, and irrigation access were significantly more likely to incur medium (25–50%) and high (>50%) losses (OR = 5.11–11.26, p < 0.001). Conversely, those with moderate experience, smaller landholdings, and lacking irrigation access tended to report minimal losses (<25%), reflecting reduced exposure rather than resilience (Tables SI‑7 & SI‑8). 
[bookmark: _Toc235546051]Table SI 9. Determinants intensifying or backing salinity-induced income loss (high: >50% loss)
	Predictor
	Category 
	coef
	std err
	z
	P>|z|
	Odds Ratio
	95% CI
 [Lower, Upper]

	Constant
	
	-6.112
	1.021
	-5.987
	<0.001 ***
	0.002
	[0, 0.011]

	Gender_
	Male (ref=female)
	0.698
	0.423
	1.65
	0.099
	2.01
	[0.878, 4.601]

	Farming Experience
	> 30 yrs (ref = < 10 yrs)
	1.721
	0.521
	3.303
	0.001 **
	5.585
	[2.012, 15.502]

	Landholding
	>2ha (ref = <1ha)
	1.876
	0.556
	3.374
	0.001 **
	6.528
	[2.195, 19.414]

	Income source
	Mixed (ref = On farm)
	1.632
	0.556
	2.935
	0.003 **
	5.113
	[1.72, 15.198]

	Access to irrigation
	Yes (ref=no)
	-1.201
	0.467
	-2.571
	0.010 *
	0.301
	[0.12, 0.752]


Note: Coefficients (coef.), standard errors (std err), P>|z| (z‑statistics), and p‑values are reported alongside odds ratios and 95% confidence intervals. Significance levels: p < 0.05 (*), p < 0.01 (**), p < 0.001 (***). Reference category: ’No loss (0 loss)’.
[bookmark: _Toc235546052]Table SI 10. Determinants of salinity-induced income loss (low: <25% loss)
	Predictor
	Category 
	Coef.
	Std. err
	z
	P>|z|
	Odds Ratio
	95% CI
 [Lower, Upper]

	Constant
	
	-4.201
	0.834
	-5.037
	<0.001 ***
	0.015
	[0.004, 0.062]

	Farming Experience
	> 30 yrs (ref = < 10 yrs)
	1.098
	0.456
	2.408
	0.016 *
	2.998
	[1.227, 7.326]

	Landholding
	>2ha (ref = <1ha)
	0.987
	0.423
	2.334
	0.020 *
	2.683
	[1.171, 6.146]

	Access to irrigation
	Yes (ref=no)
	-0.876
	0.412
	-2.127
	0.033 *
	0.416
	[0.186, 0.931]



[bookmark: _Toc233070900][bookmark: _Hlk217846850]Determinants of adoption of management practices (Table SI 11-14)
[bookmark: _Toc235546053]Table SI 11. Determinants of adopting crop diversification, rotation, and management 
	Predictor
	Coef.
	std err
	z
	P>|z|
	Odds Ratio
	95% CI Lower
	95% CI Upper

	Constant 
	-4.112
	0.798
	-5.153
	<0.001 ***
	0.016
	0.004
	0.068

	Family_Size_3  
	1.366
	0.523
	2.613
	0.009 **
	3.921
	1.407
	10.927

	Family_Size_4 
	1.112
	0.612
	1.817
	0.069
	3.04
	0.915
	10.103

	Gender_1
	0.512
	0.421
	1.216
	0.224
	1.669
	0.731
	3.811

	Farming_Experience_4
	2.096
	0.512
	4.095
	<0.001 ***
	8.134
	2.986
	22.158

	Income_Source_4 (Mixed) 
	1.673
	0.556
	3.01
	0.003 **
	5.332
	1.794
	15.845

	Education_1 (Educated)
	0.996
	0.487
	2.045
	0.041 *
	2.707
	1.042
	7.032

	Awareness_Level_1
	1.201
	0.412
	2.915
	0.004 **
	3.326
	1.483
	7.462

	Barriers_4 (Financial)
	0.987
	0.421
	2.344
	0.019 *
	2.683
	1.175
	6.126

	Note: ***p < 0.001, **p < 0.01, p < 0.05. OR = Odds Ratio; CI = Confidence Interval. Reference groups: Male, ≤45 years, <10 years farming experience, <1 ha landholding, farming-only income, and irrigation access. Data was coded for model use as presented in Table SI-1.
[bookmark: _Toc235546054]Table SI 12. Determinants of the adoption of improved seeds
	

	Predictor
	Coef.
	std err
	z
	P>|z|
	Odds Ratio
	95% CI Lower
	95% CI Upper

	Constant  
	-3.998
	0.721
	-5.545
	<0.001 ***
	0.018
	0.005
	0.068

	Gender_2
	1.057
	0.421
	2.51
	0.012**
	2.88
	1.265
	6.554

	Family_Size_4 
	1.57
	0.584
	2.688
	0.007 **
	4.805
	1.529
	15.098

	Farming_Experience_4
	1.721
	0.521
	3.303
	0.001 **
	5.585
	2.012
	15.502

	Farm_Size_2
	1.185
	0.503
	2.356
	0.018 *
	3.271
	1.221
	8.765

	Perceived_Severity_1
	1.057
	0.495
	2.136
	0.033 *
	2.879
	1.091
	7.595

	Income-related barriers (Financial)
	1.673
	0.556
	3.01
	0.003 **
	5.332
	1.794
	15.845



[bookmark: _Toc235546055]Table SI 13.  Determinants of adopting conservation tillage
	Predictor
	Coef.
	std err
	z
	P>|z|
	Odds Ratio
	95% CI Lower
	95% CI Upper

	Constant                           
	-5.112
	0.912
	-5.604
	<0.001 ***
	0.006
	0.001
	0.032

	Age_2
	-0.431
	0.571
	-0.755
	0.45
	0.65
	0.222
	1.907

	Gender_2
	0.364
	0.452
	0.805
	0.421
	1.439
	0.6
	3.451

	Martial Status_2
	-0.01
	1.179
	-0.008
	0.993
	0.99
	0.121
	8.094

	Family_Size_2
	1.166
	0.534
	2.184
	0.029**
	3.21
	1.127
	9.142

	Farming_Experience_2
	0.981
	0.688
	1.426
	0.154
	2.667
	0.707
	10.07

	Farming_Experience_4             
	2.044
	0.667
	3.065
	0.002 **
	7.706
	2.081
	28.539

	Family_Size_3                       
	1.124
	0.541
	2.078
	0.038 *
	3.077
	1.067
	8.876

	Land_Tenure_1 (Owner)            
	1.416
	0.581
	2.437
	0.015 *
	4.121
	1.32
	12.866

	Awareness_Level_1 (High)           
	1.295
	0.563
	2.3
	0.021 *
	3.651
	1.213
	10.992



[bookmark: _Toc235546056][bookmark: _Hlk217847305]Table SI 14. Determinants of adoption of fallowing and fallow grazing 
	Predictor
	Coef.
	std err
	z
	P>|z|
	Odds Ratio
	95% CI Lower
	95% CI Upper

	Constant                            
	-6.887
	1.112
	-6.196
	<0.001 ***
	0.001
	0
	0.009

	Age_3 (>64)                         
	1.456
	0.659
	2.209
	0.027 *
	4.292
	1.181
	15.597

	Gender_2
	0.698
	0.334
	2.089
	0.037** 
	2.01
	1.043
	3.873

	Martial Status_2
	0.049
	0.871
	0.056
	0.955
	1.05
	0.215
	5.126

	Farming_Experience_4                
	2.421
	0.698
	3.469
	<0.001 *** 
	1.255
	2.868
	44.177

	Income_Source_3 (Off-farm)        
	1.864
	0.718
	2.596
	0.009 **
	6.445
	1.58
	26.286

	Farm_Size_3                        
	1.743
	0.701
	2.487
	0.013 *
	5.714
	1.435
	22.759

	Barriers_5 (Market/Community)
	1.301
	0.612
	2.126
	0.034 *
	3.674
	1.106
	12.206



[bookmark: _Toc233070901]Determinants of implementing coping strategies (Table SI 15-18)
Coping mechanisms were analyzed relative to Irrigation and Drainage Management (reference). Predictors included Crop Diversification/Rotation/management, Improved Seeds and Inputs, Soil Amendments, Livelihood Diversification, and Financial/Social Support. 
[bookmark: _Toc235546057][bookmark: _Hlk217848252]Table SI 15. Determinants of implementing improved seeds & inputs
	Predictor
	Coef.
	std err
	z
	P>|z|
	Odds Ratio
	95% CI Lower
	95% CI Upper

	Constant
	-5.001
	0.834
	-5.998
	<0.001 ***
	0.007
	0.001
	0.036

	Age_2
	-0.21
	0.441
	-0.476
	0.634
	0.811
	0.344
	1.91

	Age_3
	-0.052
	0.376
	-0.138
	0.89
	0.949
	0.455
	1.982

	Gender_1
	0.598
	0.356
	1.68
	0.093
	1.818
	0.907
	3.646

	Farming_Experience_4
	1.876
	0.487
	3.852
	<0.001 ***
	6.528
	2.389
	17.837

	Farm_Size_3
	1.543
	0.521
	2.961
	0.003 **
	4.68
	1.684
	13.001

	Awareness_Level_1
	1.201
	0.412
	2.915
	0.004 **
	3.326
	1.483
	7.462

	Barriers_4 (Financial)
	0.987
	0.421
	2.344
	0.019 *
	2.683
	1.175
	6.126


Note: ***p < 0.001, **p < 0.01, *p < 0.05. OR = Odds Ratio; CI = Confidence Interval. Coping mechanisms are modeled relative to Irrigation and Drainage Management (reference). Predictors include diversification, improved inputs, soil amendments, livelihood strategies, and financial/social support.












[bookmark: _Toc235546058][bookmark: _Hlk217850504]Table SI 16. Determinants of implementing livelihood diversification strategies 
	Predictor
	Coef.
	std err
	z
	P>|z|
	Odds Ratio
	95% CI Lower
	95% CI Upper

	Constant
	-4.889
	0.798
	-6.127
	<0.001 ***
	0.007
	0.001
	0.041

	Age_2
	-0.328
	0.535
	-0.613
	0.54
	0.72
	0.259
	2.004

	Age_3
	0.049
	0.457
	0.107
	0.915
	1.05
	0.447
	2.468

	Gender_2
	1.057
	0.421
	2.51
	0.012**
	2.88
	1.265
	6.554

	Martial Status_2
	0.285
	1.094
	0.261
	0.794
	1.33
	0.19
	9.316

	Family_Size_2
	0.2
	0.5
	0.4
	0.689
	1.221
	0.459
	3.247

	Farming_Experience_2
	0.631
	0.648
	0.974
	0.33
	1.88
	0.539
	6.558

	Farming_Experience_4
	2.096
	0.512
	4.095
	<0.001 ***
	8.134
	2.986
	22.158

	Farm_size_2
	-0.118
	0.623
	-0.189
	0.85
	0.889
	0.269
	2.938

	Income_source_2
	0.438
	0.502
	0.873
	0.383
	1.549
	0.581
	4.132

	Income_source_3
	0.747
	0.51
	1.465
	0.143
	2.111
	0.782
	5.699

	Income-related barriers (Financial)
	1.673
	0.556
	3.01
	0.003 **
	5.332
	1.794
	15.845


Note: ***p < 0.001, **p < 0.01, *p < 0.05. OR = Odds Ratio; CI = Confidence Interval. Regression modeled relative to baseline groups: Male, ≤45 years, Married, ≤4 family members, <10 years farming experience, <1 ha farm size, farming‑only income, and no financial barriers.

[bookmark: _Hlk217850601][bookmark: _Toc235546059]Table SI 17. Determinants of implementing crop diversification/rotation/management 
	Predictor
	Coef.
	std err
	z
	P>|z|
	Odds Ratio
	95% CI Lower
	95% CI Upper

	Constant
	-5.201
	0.912
	-5.704
	<0.001 ***
	0.006
	0.001
	0.032

	Age_2
	-0.431
	0.571
	-0.755
	0.45
	0.65
	0.222
	1.907

	Gender_2
	0.364
	0.452
	0.805
	0.421
	1.439
	0.6
	3.451

	Martial Status_2
	-0.01
	1.179
	-0.008
	0.993
	0.99
	0.121
	8.094

	Family_Size_2
	1.166
	0.534
	2.184
	0.029**
	3.21
	1.127
	9.142

	Farming_Experience_2
	0.981
	0.688
	1.426
	0.154
	2.667
	0.707
	10.07

	Farming_Experience_3
	1.388
	0.723
	1.92
	0.055
	4.01
	0.977
	16.46

	Farming_Experience_4
	1.721
	0.521
	3.303
	0.001 **
	5.585
	2.012
	15.502

	Farm_size_2
	0.113
	0.669
	0.169
	0.866
	1.12
	0.308
	4.07

	Land_Tenure_1 (Owner)
	1.416
	0.581
	2.437
	0.015 *
	4.121
	1.32
	12.866

	Awareness_Level_1
	1.295
	0.563
	2.3
	0.021 *
	3.651
	1.213
	10.992


Note: Significance levels are denoted as ***p < 0.001, **p < 0.01, *p < 0.05. Odds ratios (OR) are reported with 95% confidence intervals (CI). Reference categories: Age = ≤45 years; Gender = Male; Marital Status = Married; Family Size = ≤4 members; Farming Experience = <10 years; Farm Size = <1 ha; Land Tenure = Non‑owner; Awareness Level = Low.

[bookmark: _Toc235546060]Table SI 18. Determinants of implementing financial and social support as a coping mechanism
	Predictor
	Coef.
	std err
	z
	P>|z|
	Odds Ratio
	95% CI Lower
	95% CI Upper

	Constant
	-6.887
	1.112
	-6.196
	<0.001 ***
	0.001
	0
	0.009

	Age_2
	-0.342
	0.426
	-0.803
	0.422
	0.71
	0.307
	1.641

	Age_3
	-0.083
	0.364
	-0.228
	0.82
	0.92
	0.446
	1.897

	Gender_2
	0.698
	0.334
	2.089
	0.037** 
	2.01
	1.043
	3.873

	Martial Status_2
	0.049
	0.871
	0.056
	0.955
	1.05
	0.215
	5.126

	Farm_Size_3
	1.743
	0.701
	2.487
	0.013 *
	5.714
	1.435
	22.759

	Age_3 (>64)
	1.456
	0.659
	2.209
	0.027 *
	4.292
	1.181
	15.597

	Barriers_5 (Market/Community)
	1.301
	0.612
	2.126
	0.034 *
	3.674
	1.106
	12.206

	Family_Size_2
	1.913
	0.396
	4.831
	<0.001** 
	6.78
	3.092
	14.87

	Farming_Experience_3
	2.067
	0.552
	3.744
	<0.001** 
	7.9
	2.645
	23.6

	Farming_Experience_4
	2.421
	0.698
	3.469
	<0.001 ***  
	11.255
	2.868
	44.177

	Farm_size_2
	-0.083
	0.501
	-0.166
	0.868
	0.92
	0.346
	2.446

	Income_source_2
	0.105
	0.4
	0.262
	0.793
	1.11
	0.504
	2.445

	Income_source_3
	0.438
	0.408
	1.073
	0.283
	1.549
	0.694
	3.456


Note: ***p < 0.001, **p < 0.01, *p < 0.05. OR = Odds Ratio; CI = Confidence Interval. Financial and Social Support adoption was analyzed relative to Irrigation/Drainage Management. Reference groups: Male, ≤45 years, Married, ≤4 family members, <10 years farming experience, <1 ha farm size, farming‑only income, and no barriers.


[bookmark: _Toc233070902]Supplementary Figure (s)
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[bookmark: _Toc235546112]Figure SI- 1.  Land use and land cover map of the study area
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[bookmark: _Toc235546113]Figure SI- 2. Soil type of the study area


[bookmark: _Toc235546114]Figure SI-3. Perceived yield reductions and loss rating (optional)


[bookmark: _Toc235546115]Figure SI- 4. Income loss severity score



[bookmark: _Toc235546116]Figure 5. Farmers’ ranking of crops most affected
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[bookmark: _Toc235546117]Figure SI-6. Reported need for initiatives/support

[bookmark: _Toc235546118]Figure SI-7. Partnerships aiding in land management programs


[bookmark: _Toc235546119]Figure SI-8 . Farmers satisfaction with current efforts



[bookmark: _Toc235546120]Figure SI- 9. Perceived likely impacts of salinization
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