Multivariate analyses of climate-resilient traits for in situ conservation of black pepper (Piper nigrum L.) diversity in Kerala


Abstract
Black pepper (Piper nigrum L.), native to the southern Western Ghats of India, represents a globally significant spice crop whose productivity and genetic integrity are increasingly threatened by habitat degradation, land-use shifts and climate-induced drought stress. Kerala, the primary centre of diversity for P. nigrum, harbours extensive landrace variability shaped by farmer selection and heterogeneous agro-ecological conditions. However, widespread replacement by high-yielding cultivars and erosion of wild populations have accelerated genetic loss, underscoring the need for systematic in situ documentation and conservation. This study conducted a comprehensive multivariate assessment of 62 black pepper genotypes collected across Kerala’s agro-ecological units during the peak natural drought period (March–May) to elucidate morpho-physiological diversity and identify drought-resilient genotypes. Significant variation was observed in key adaptive traits, with specific leaf area (SLA) showing the highest variability (CV = 0.55) and relative water content (RWC) the lowest (CV = 0.03). Physiological attributes such as epicuticular wax content and stomatal density displayed strong inter-genotypic differentiation, reflecting varied adaptive strategies to moisture deficit. Hierarchical cluster analysis resolved two major genetic groups, and heatmap clustering further identified 42 drought-tolerant genotypes characterized by reduced SLA, low stomatal density, enhanced leaf thickness and increased epicuticular wax deposition. Principal component analysis (PCA) extracted three components explaining 71.81% of total variance, with PC1 governed primarily by physiological drought-adaptive traits. Nine genotypes (G-44, G-61, G-38, G-50, G-56, G-32, G-54, G-36 and G-48) exhibited high cos² values (>0.75) and clustered with wax-rich, thick-leaf, low-SLA profiles, confirming superior drought resilience. The findings highlight substantial untapped adaptive diversity in Kerala’s black pepper germplasm and provide robust baseline information for targeted on-farm conservation, climate-resilient breeding and long-term genetic resource management.
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Introduction
Plant genetic resources PGRs are the biological foundation of agriculture globally and a prerequisite to achieving long-term food and livelihood security. Species originating from their primary and secondary centres of diversity show significant deviation from their wild relatives through natural selection and ecological adaptation and domestication-driven selection. Global exchange and use of PGRs for desirable traits such as yield improvement, nutritional quality and stress tolerance demonstrate that systematic germplasm collection, characterization and conservation is of utmost importance (Singh et al., 2020). The traditional farming communities have conserved landrace diversity that holds unique adaptive attributes shaped by the local environment and cultural preference (Maxted et al., 2020; Puneeth et al., 2024). In this context, in situ and ex situ conservation approaches must be combined, because on-farm conservation enables the persistence of dynamic evolutionary process, unlike the static gene bank collections (Veteläinenet al., 2009; CGIAR, 2019).
Black pepper (Piper nigrum L.), is one of the most valued spices in international trade and a crop of tremendous economic importance native to the southern Western Ghats of India (Khan et al., 2021; Varghese et al., 2024). Kerala, as the main centre of diversity, harbours a vast array of landraces and farmer-selected cultivars showing variation in morphological, physiological and quality traits that underpin its adaptive resilience against fluctuating environmental conditions (Reshma et al., 2022). However, over the last decades, its genetic erosion accelerated due to the widespread replacement of traditional landraces with high-yielding varieties, habitat loss, degradation of wild populations and change in land-use patterns. On-farm surveys of black pepper across the Agro-Ecological Units (AEUs) of Kerala are warranted to document and conserve the remaining genetic wealth systematically.
Drought stress is the most severe abiotic constraint limiting black pepper production, especially since the crop is mostly rainfed and requires 2000-3000 mm of well-distributed rainfall for its optimum growth and reproduction (Ambrozim et al., 2022; Yudiyantoet al., 2014). Even slight moisture deficiencies reduce vine vigour, spike initiation and berry development and prolonged drought results in vine mortality (Rao, 2016). Given the intensification of early summer droughts and rainfall irregularity due to climate change in Kerala, the identification of drought tolerant genotypes becomes imperative for maintaining productivity as well as conserving adaptive diversity. Morphological and physiological attributes such as specific leaf area, stomatal density, leaf thickness and epicuticular wax play a central role in drought adaptation and are highly variable among black pepper genotypes (Thankamaniand Ashokan, 2002; Reshma et al., 2024).
In this regard, multivariate statistical tools, particularly cluster analysis and Principal Component Analysis (PCA), have emerged as potent methods to unravel the complex trait interactions in stress adaptation. Such tools help identify the key discriminatory traits and classify genotypes based on integrated morpho-physiological responses. Diversity is abundant in Kerala, but the comprehensive in situ multivariate assessment of black pepper germplasm for drought resilience has been limited.This study carries out a multivariate evaluation of 62 black pepper genotypes of Kerala to identify climate-resilient genotypes and key adaptive traits. The findings provide essential insights for strengthening on-farm conservation strategies and supporting the development of resilient genetic resources for future breeding programmes.
Materials and methods
This study was conducted across the major black pepper–growing regions of Kerala in the southern Western Ghats of India. Kerala extends from 8°18′ to 12°48′ N latitude and 74°52′ to 77°22′ E longitude, covering a narrow but ecologically diverse tract along the southwestern coast of India. Elevation across the state ranges from mean sea level in the coastal plains to over 2,600 m in the eastern high ranges, creating pronounced gradients in temperature, rainfall and soil properties. The average annual rainfall in Kerala is ~3,000 mm, out of which 85% falls during the southwest (June-September) and northeast (October-December) monsoons, thus leaving a pronounced moisture deficit period during January-May, particularly in the northern districts. The state has a tropical climate of mean ~27.5°C, with temperatures along coasts ranging from 25.5-27.5°C, midlands 27.5-29.5°C, and high ranges 17.5-21.5°C. The peak temperature during March-April ranges from 33-40°C inland. The relative humidity ranges between 70-95% during the monsoons due to low diurnal variation and between 45-60% during December-January with increased fluctuations (CWRDM, 2011). ​These conditions defined a marked summer drought (March-May) of peak evaporative demand when all the field morpho-physiological measurements were taken in order to assess natural drought responses in black pepper under insitu farmer conditions.
Morpho-physiological attributes were assessed employing standardized methodologies. Leaf area was measured by the graph paper method, while leaf thickness was determined using a digital Vernier calliper. Stomatal density was evaluated by microscopic examination of epidermal impressions prepared with thermocol in xylene mixture. Epicuticular wax quantification was performed gravimetrically after chloroform extraction from the leaf surface. Specific leaf area (SLA) was calculated as the ratio of leaf area to dry leaf mass. All measurements were standardized by sampling the fully expanded fourth leaf on the lateral branch. Additional metrics, including lateral branch length, number of nodes, leaf length, leaf width, leaf angle and petiole length were recorded. ​​
Multivariate statistical techniques were employed to elucidate trait variation among the 62 black pepper genotypes. Hierarchical clustering, utilizing Euclidean distance and Ward’s linkage method, was performed to classify genotypes based on morpho-physiological trait similarity. Principal component analysis (PCA) was conducted on standardized data matrices to identify principal sources of variability and to extract key traits contributing to genotype differentiation. 
Results and discussion
Variation in morphological and physiological traits 
Primary abiotic stresses, particularly heat and drought, exert strong influences on plant growth and productivity, and their impacts are becoming more pronounced under changing climatic conditions. In response, plants typically develop a suite of adaptive morphological and physiological strategies. These include xeromorphic features such as the formation of a thicker, wax-enriched cuticular layer to restrict transpiration, reductions in stomatal size and number, thicker palisade tissues, increased trichome density, smaller and thicker leaves and enhanced vascular development (Ullah et al., 2017a; Iqbal et al., 2013). Additional drought-responsive mechanisms commonly observed in plants include enhanced epicuticular wax deposition, reduced leaf area, leaf rolling, adjustments in leaf angle to minimise transpiration loss and modulation of stomatal behaviour to optimise water use under stress (Bibi et al., 2021).
In the present study, among all evaluated black pepper genotypes, SLA exhibited the highest variability (CV = 0.55), whereas RWC showed the lowest variability (CV = 0.03) (Table 1). Significant genetic variability was observed in growth-related morphological traits such as number of nodes and lateral branch length, while leaf parameters such as leaf length, leaf width, petiole length, leaf area and leaf thickness, displayed only moderate variation. Physiological traits, particularly epicuticular wax content and stomatal density, exhibited relatively higher variability, reflecting the differential adaptive capacities of the genotypes to their respective environmental conditions. In contrast, RWC showed the least variation, suggesting a largely conserved physiological response among genotypes under field conditions. This pattern of variability highlights the underlying genetic diversity and the differing adaptive potential within the black pepper germplasm, offering valuable insights for breeding programmes aimed at developing stress-tolerant and high-yielding varieties.
SLA, the inverse of leaf mass per area (Poorteret al., 2009), is a fundamental ecological trait closely associated with photosynthetic capacity (Xiong et al., 2016). Variation in SLA arises from differences in leaf density and thickness (Witkowski and Lamont, 1991) and responds to environmental factors such as nutrient and moisture availability, light intensity and temperature (Niinemets, 1997; Poorteret al., 2009). Additional factors, including light quality, UV-B radiation, CO₂ concentration, ozone exposure, water stress, salinity and soil conditions further influence the balance between leaf area and dry mass, thereby affecting SLA (Tian et al., 2016). The strong drought-adaptive variation observed in black pepper in our study aligns with findings from Theertha et al. (2023), who similarly reported that black pepper populations maintain substantial physiological diversity. Moreover, variation in the performance of black pepper genotypes across lowland and high-altitude regions reflects inherent genetic differences as well as the influence of local environmental conditions (Sainamoleet al., 2002). Consistent with these observations, the variability in quantitative traits recorded in our investigation appears to be shaped by the combined effects of genetic diversity and environmental factors.
Grouping of black pepper genotypes based on cluster analysis
HCA using Ward's D2 linkage and Euclidean distance on 62 black pepper genotypes revealed two major genetic clusters (Figure 1), with Cluster I showing high intracluster similarity and Cluster II displaying greater heterogeneity, consistent with patterns observed in pepper germplasm evaluations. Such clustering reflects underlying genetic divergence shaped by regional adaptation in Kerala's agro-ecological units, where smaller homogeneous groups likely stem from shared ancestry or farmer selection, while larger diverse clusters capture broader variability essential for breeding (Constantino et al., 2020; Wimalarathnaet al., 2024). The optimal cluster number was validated using the elbow plot of within cluster sum of squares (Figure 2). Theertha et al. (2023) also reported similar clustering patterns and detected two distinct tolerant and susceptible groups through UPGMA clustering based on morpho-physiological traits. 
Kindly abbreviate UPGMA, RWC, HCA please 
Heatmap clustering (Figure 3) of morpho-physiological susceptibility indices further refined drought-response groups and identified four highly susceptible genotypes in Cluster I, together with Sub-clusters I (16 intermediate genotypes) and II (42 tolerant genotypes), falling within Cluster II. Genotypes falling within Cluster I demonstrated higher SLA, stomatal density and leaf angle characteristics contributing to high transpiration rates and susceptibility to water deficit, as observed in black pepper and other tropical perennials(Chen et al., 2022).By contrast, genotypes within Sub-cluster II converged on drought-avoidance attributes of reduced SLA, low stomatal density, increased leaf thickness, and greater epicuticular wax, features favouring enhanced water-use efficiency and characteristic of xeromorphic adaptations in stress-prone environments (Ferreira et al., 2024; Ilkay etal., 2024;Fernando etal., 2025).  The partial adaptations were reflected in the set of moderate relative water contents and wax levels, suggesting an optimum balance suited to variable moisture regimes typical of farmer fields. Leaf size traits such as length, area and petiole showed variation among groups but did not affect tolerance, emphasizing that in black pepper, dimensional traits have no role in drought tolerance under field conditions. These findings bring Sub-cluster II into focus as an important reservoir for on-farm conservation and breeding, providing donors for climate-resilient varieties against the erratic rainfall in Kerala. The integration of HCA with heatmap validation using elbow plots strengthens genotype prioritization for P. nigrum improvement programs targeting drought tolerance.
Principal component analysis (PCA) 
PCA reduced the dimensionality of 12 morpho-physiological traits recorded for 62 black pepper genotypes, retaining three components with eigenvalues >1 (Table 2), which cumulatively explained 71.81% of the total variance, and the individual PCs accounted for 34.75% (PC1), 24.68% (PC2), and 12.39% (PC3) (Figure 4). This capture of variance by the leading PCs is in agreement with the trend observed with the application of PCA in P. nigrum germplasm, where 2-5 PCs explain 70-86% in drought-related morphological, physiological, and yield traits under Kerala conditions(Ravindran et al., 1997; Theertha etal., 2023; Reshma etal., 2024).
PC1 and PC2 together explained 59.43% of the total variation, representing the primary axes of differentiation among black pepper genotypes. PC1 accounted for 34.75% of the variance and was predominantly influenced by physiological and leaf- related traits, with the largest loadings observed for specific leaf area (–0.44), stomatal density (–0.45), leaf thickness (0.43), epicuticular wax (0.43), and relative water content (0.35) (Table 3). Contribution analysis of PC1 revealed that stomatal density (20.41%), SLA (19.57%), epicuticular wax (18.11%) and leaf thickness (18.48%) were the major traits explaining variance in this component (Table 4). The contrasting signs associated with SLA and stomatal density (negative) versus leaf thickness and epicuticular wax (positive) indicate that PC1 effectively distinguishes genotypes that have thin leaves, high specific leaf area and high stomatal density, which are features linked to a more acquisitive and drought-susceptible strategy. In contrast, PC1 differentiates these from genotypes that possess thick leaves, greater wax deposition and higher relative water content, traits indicative of drought adaptation.PC2 accounted for 24.68% of the variation and mainly captured the variation in leaf size and shape. Leaf area (0.49), leaf width (0.48), leaf length (0.42) and petiole length (0.35) had high positive loadings on PC2. Lateral branch length and number of nodes showed negative loadings on PC2 (–0.22 and –0.33, respectively). The percentage contribution analysis confirms that leaf width (23.12%), leaf area (23.95%), and leaf length (17.71%) were the primary contributors to the second principal component. Therefore, PC2 discriminates genotypes characterized by expansive leaf laminae and longer petioles from those with a more compact canopy architecture, indicated by shorter lateral branches and fewer nodes.Jayarathna etal. (2016) also reported a strong and consistent association between leaf area and leaf width. PC3 accounted for 12.39% of the total variation and was mainly associated with morphological traits. Lateral branch length and number of nodes exhibited the highest positive loadings on PC3, contributing approximately 47.30% and 30.52% to the variance explained by this component, respectively. Consequently, PC3 primarily reflects inter-genotypic differences in plant architecture and vegetative vigour, highlighting variation in canopy structure and branching patterns among the evaluated black pepper genotypes. Correlation analyses between variables and PCs supported the loading-based interpretations (Table 5). This pattern is in accordance with Theertha etal. (2023), who similarly reported that leaf structural and stomatal traits are the major contributors to PC1 in distinguishing drought-tolerant from susceptible groups. The negative association between wax content and stomatal density observed in our dataset further supports their findings, reinforcing that increased epicuticular wax deposition coupled with reduced stomatal frequency represents a key physiological mechanism underpinning drought tolerance in black pepper.
The PCA variable plot (Figure 5) clearly resolved genotypes into distinct groups that reflect the underlying physiological and morphological axes. Genotypes positioned on the negative side of PC1 are characterized by greater leaf thickness, higher epicuticular wax content and increased RWC, but lower SLA and stomatal density, which are interpreted as traits associated with drought adaptation. In contrast, genotypes on the positive side of PC1 exhibit higher SLA, increased stomatal densityand larger leaf size. These traits are indicative of a vigorous but drought-susceptible phenotype. The second principal component, PC2, further separates genotypes based on leaf size and canopy compactness. Genotypes with high cos² values in the scatter plot (Figure 6), indicating strong representation on these principal axes, included 38 genotypes, among which nine genotypes (G-44, G-61, G-38, G-50, G-56, G-32, G-54, G-36 and G-48) were classified as highly drought-resilient due to cos² values exceeding 0.75. 
The PCA biplot (Figure 7) demonstrated that drought‐tolerant genotypes were primarily positioned on the negative side of PC1, where epicuticular wax content, leaf thickness and RWC showed strong negative loadings. Genotypes such as G-44, G-61, G-38, G-50, G-56, G-32, G-54, G-36 and G-48 clustered closest to these trait vectors, confirming that these physiological and anatomical traits are the major contributors to their drought resilience. Malek et al. (2021) noted that analysis of the principal contributing traits represented in the biplot of the first two principal components allows for effective differentiation of genotypes.
Conclusion
This study demonstrates that Kerala’s black pepper germplasm harbours significant morpho-physiological diversity that underpins varied drought-adaptive strategies across genotypes. Traits such as epicuticular wax deposition, leaf thickness, stomatal density and SLA emerged as the most informative indicators of drought resilience, effectively separating tolerant and susceptible groups. Cluster analysis and PCA consistently identified a distinct set of resilient genotypes (G-44, G-61, G-38, G-50, G-56, G-32, G-54, G-36 and G-48) that exhibited strong xeromorphic features and maintained higher relative water status under natural field drought. These genotypes represent valuable candidates for breeding programmes aimed at developing climate-resilient cultivars and for strengthening on-farm conservation of adaptive diversity. The pronounced variability captured across Kerala’s agro-ecological units further underscores the importance of continued, systematic germplasm surveys, especially in regions where landraces are rapidly disappearing. Integrating multivariate analytical frameworks with field-based evaluations provides an efficient approach for prioritizing genetic resources, supporting both conservation and sustainable productivity under changing climatic conditions.
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Figure 1. Hierarchical cluster dendrogram of black pepper genotypes grouping based on morpho-physiological variation
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Figure 2. Elbow method showing ideal cluster size 
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Figure 3. Heatmap and hierarchical clustering of 62 black pepper genotypes evaluated in farmers’ field conditions based on morphological and physiological traits. Colours represent z-score–transformed values of the measured traits
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Figure 4. Scree plot showing variance explained by principal components
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Figure 5. Variable plot of PCA displaying trait associations with drought adaptation
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Figure 6. Distribution of black genotypes on PC1 and PC2 based on morphological and physiological traits
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Figure 7. Biplot showing the distribution of black genotypes on PC1 and PC2 based on morphological and physiological traits


Table 1. Summary of minimum, maximum, mean, standard deviation and coefficient of variation for morpho-physiological traits in black pepper
	Parameter
(Kindly provide the variables units)
	Minimum
	Maximum
	Mean
	Standard deviation
	Coefficient of variation

	Number of nodes
	2.62
	40.81
	19.07
	9.34
	0.49

	Lateral branch length
	15.26
	73.55
	36.45
	11.46
	0.31

	Leaf length
	7.53
	18.52
	12.69
	2.89
	0.23

	Leaf width
	4.67
	15.43
	7.48
	2.09
	0.28

	Petiole length
	0.38
	3.93
	1.70
	0.77
	0.45

	Leaf area
	33.67
	173.82
	84.23
	29.24
	0.35

	Leaf thickness
	0.15
	0.76
	0.39
	0.14
	0.36

	Specific leaf area
	84.93
	480.33
	200.46
	110.20
	0.55

	Relative water content
	83.35
	94.97
	89.90
	2.70
	0.03

	Epicuticular wax
	0.13
	0.72
	0.39
	0.14
	0.37

	Leaf angle
	93.33
	155.00
	115.48
	16.90
	0.15

	Stomatal density
	23.33
	126.67
	68.18
	30.00
	0.44



Table 2. Eigenvalues and percentage of variance explained by the principal components
	Principal component analysis
	Eigen value
	Percentage of variance
	Cumulative percentage of variance

	PC1
	4.17
	34.75
	34.749

	[bookmark: _Hlk214915352]PC2
	2.961
	24.68
	59.43

	PC3
	1.486
	12.39
	71.814

	PC4
	0.927
	7.726
	79.54

	PC5
	0.71
	5.92
	85.46

	PC6
	0.574
	4.781
	90.241

	PC7
	0.425
	3.54
	93.781

	PC8
	0.242
	2.018
	95.799

	PC9
	0.173
	1.445
	97.244

	PC10
	0.135
	1.128
	98.372

	PC11
	0.114
	0.951
	99.324

	PC12
	0.081
	0.676
	100


	





Table 3. Loadings of morpho-physiological variables on the first three principal components
	Variable
(Kindly provide the variables units)
	PC1
	PC2
	PC3

	Number of nodes
	0.10
	–0.33
	0.55

	Lateral branch length
	0.07
	–0.22
	0.69

	Leaf length
	–0.06
	0.42
	0.24

	Leaf width
	–0.06
	0.48
	0.19

	Petiole length
	–0.06
	0.35
	0.22

	Leaf area
	–0.16
	0.49
	0.14

	Leaf thickness
	0.43
	0.10
	–0.04

	Specific leaf area (SLA)
	–0.44
	0.03
	–0.04

	Relative water content (RWC)
	0.35
	0.19
	–0.06

	Epicuticular wax
	0.43
	0.15
	0.12

	Leaf angle
	–0.24
	–0.02
	0.18

	Stomatal density
	–0.45
	–0.08
	0.06




Table 4. Percentage contribution of morpho-physiological traits to the first three principal components
	Variable
(Kindly provide the variables units)
	PC1
	PC2
	PC3

	Number of nodes
	1.05
	10.87
	30.52

	Lateral branch length
	0.48
	4.91
	47.30

	Leaf length
	0.36
	17.71
	5.74

	Leaf width
	0.31
	23.11
	3.72

	Petiole length
	0.32
	12.05
	5.00

	Leaf area
	2.58
	23.95
	2.03

	Leaf thickness
	18.48
	0.91
	0.20

	Specific leaf area 
	19.57
	0.07
	0.13

	Relative water content 
	12.56
	3.54
	0.32

	Epicuticular wax
	18.11
	2.27
	1.34

	Leaf angle
	5.78
	0.04
	3.39

	Stomatal density
	20.41
	0.57
	0.31


Table 5. Correlation coefficients of morpho-physiological traits with the first three principal components
	Variables
(Kindly provide the variables units)
	PC1
	PC2
	PC3

	Number of nodes
	–0.21
	–0.57
	0.67

	Lateral branch length
	–0.14
	–0.38
	0.84

	Leaf length
	0.12
	0.72
	0.29

	Leaf width
	0.11
	0.83
	0.24

	Petiole length
	0.12
	0.60
	0.27

	Leaf area
	0.33
	0.84
	0.17

	Leaf thickness
	–0.88
	0.17
	–0.05

	Specific leaf area
	0.90
	0.05
	–0.04

	Relative water content
	–0.72
	0.32
	–0.07

	Epicuticular wax
	–0.87
	0.26
	0.14

	Leaf angle
	0.49
	–0.04
	0.22

	Stomatal density
	0.92
	–0.13
	0.07



Dear author requested to compare the climatic parameters(temperature, relative humidity, atmospheric pressure, rainfall, dew etc., ) with your trait characters of Pepper Genotypes 
image1.png
&&&&&

00000




image2.png
Elbow method

1.25

o 0
15} ~

- o
alenbs jo Wins UIY3IM [e30L

0.50

Number of clusters k




image3.png
Cluster T Cluster I

|| | e
N T -
] | swsirvenaron
I |
1 \ | B | [ ][ [
| | | stz
I [—
fgfgziecggegeReirgee t2ggr82ecg3REs¢8238¢2¢2:8°cR¢¢E3828¢2828¢8¢2¢8RB3
L JL L J
T T T
Cluster T Sub cluster T Sub cluster IT

(Drought susceptible) ~(Moderately tolerant and susceptible) (Moderately folerant and tolerant)




image4.png
Scree plot

100~

3

Percentage of explained variances
g

B

1 2 3 4 5 6 7 8 B 10

Dimensions




image5.png
Dim2 (24.7%)

Variables - PCA

1.0

00
Dim1 (34.7%)

05

10




image6.png
Individuals - PCA

50~ i G-60

! .
|
|

G441

B |
. i .
G-36 ' G-57 G17
| . N
.
25- et ez : G-1
& G5 1
a-62
. B cos2
G40 a3, | &b a2
G-35 075
o
G-33e° _?_ ¢ 050
PeE T
a3 G-34 e—G15 025

o T
o G-18 G-10 G40

AT !

25- G-56

G-27

o
&
g

25 00 2 so
Dim1 (34.7%)




image7.png
50-

25-

25-

PCA - Biplot

G-60

Leaf.area

G-17

G-48 G52 :
. 61937 mgel gt
a8 g6, G-18°g.19/ &1 659 eggt
630 G 1 24" G- G-58
ab® G168 storalpfanch.idngth  (G-39 G24 a31”
632 K
: G42
H .
H
Gieginodes | ‘G-47
. H
G50 '
H G-27
H B
' .
i G-41
25 00 25 50

Dim1 (34.7%)




