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Influence of altitudinal gradients on leaf morphometric traits of Chromolaena odorata (L.) growing in Agroclimatic zones 8, 9 and 10 of Karnataka	Comment by Alynne R: Zones 8, 9, and 10 are not mentioned in this manuscript.

Abstract
	This study was carried out in year 2022-2023 in Haveri and Uttara Kannada districts of Karnataka to study the influence of altitudinal gradient on the leaf morphometric traits of C. odorata. Leaf morphometric traits such as leaf length, leaf width, petiole length, leaf shape and leaf colour were recorded.  The findings indicated notable differences in leaf length, leaf width, and petiole length across different altitudinal zones. Among the altitudinal zones the mean leaf length varied from 7.33 to 11.56 cm. Highest leaf length was observed in Zone-D followed by Zone-B and least in Zone-E. The mean leaf width displayed a range from 4.93 to 7.62 cm across the altitudinal zones. Zone-D showcased the greatest leaf width, followed by Zone-B, while Zone-E recorded the smallest leaf width. The altitudinal zones revealed a variation in mean petiole length from 1.74 to 3.11 cm. Highest petiole length was observed in Zone-D followed by Zone-B and least in Zone-E. Leaf shapes varied across altitudinal zones, spanning from ovate to lanceolate. Two colour shade of leaves were observed light green and dark green. Within the altitudinal zones, Zone-D demonstrated the highest values for leaf traits, followed by Zone-B, and the lowest values were observed in Zone-E. The findings indicated that Zone-D and Zone-B, characterized by hilly terrain, high altitude, and ample rainfall, exhibited higher values for the recorded parameters. Conversely, Zone-E, located in the North transition zone with high altitude but lower rainfall, showed limited growth. This study underscores the influence of physiographic and climatic conditions on the leaf morphometric traits of C. odorata.	Comment by Alynne R: Not mentioned in the abstract	Comment by Alynne R: Why is this statement in the abstract, but not mentioned in the discussion?
Keywords: Altitudinal gradient, Agroclimatic zones, Agroclimatic variability, Leaf morphometric, Morphometric traits	Comment by Alynne R: Delete, use leaf morphometrics only so that it is more specific


Introduction  
Chromolaena odorata (L.) R.M. King and H. Rob. (Syn: Eupatorium odoratum L.) is a member of the Asteraceae family, as noted by Hajra et al. (1995). The Chromolaena genus comprises approximately 1,200 species of small herbs, shrubs, or subshrubs, primarily found in the Americas, with a few occurrences in Europe, Asia, and tropical Africa (Mahadeva et al., 2016). Chromolaena odorata can grow up to a height of 3 m. It has leaves that are opposite in arrangement and can be deltoid ovate, triangular, or lanceolate in shape. The plant produces achenes, which are small fruits, measuring approximately 4 mm in length. These achenes have 4-5 ribs and are covered with bristly hairs along the ribs. Additionally, they are accompanied by numerous white hairy pappus, which are hair-like structures (Howard, 1989). While the native range of Chromolaena is in the Americas, stretching from Florida (USA) to northern Argentina, it has become a significant weed in tropical and subtropical regions beyond its native range. This includes areas in West, Central, and Southern Africa, as well as India, Sri Lanka, Bangladesh, Laos, Cambodia, Thailand, Southern China, Taiwan, Indonesia, and more (Liogier, 1997). 	Comment by Alynne R: Please explain the agroclimate in Karnataka.
Chromolaena odorata, when observed within its native range, displays notable morphological variations concerning flower colour, leaf shape, trichome density, leaf fragrance, and overall plant architecture. In certain regions, diverse forms and intermediate phenotypes coexist, while in others, the population exhibits a more uniform appearance. The underlying mechanisms driving this intraspecific variability in C. odorata remain currently unexplained (Zachariades et al., 2004).	Comment by Alynne R: Please explain the relationship between altitudal gradients and leaf morphometrics. Why should this research be conducted?

Material and Methods
The present study was carried out in Haveri and Utter Kannada districts of Karnataka which comes under three Agroclimatic zones (8-Northern transition zone, 9- Hilly zone, 10- Coastal zone). The study area is located at 14º 42’ 33.23” N and 74º 46’ 35.11'' E and 14° 47' 45.2508'' N and 75° 23' 49.6500'' E. The annual rainfall in these sites varies between 1000 to 3800 mm. The elevation of the region ranges from 20 to 700 m above MSL. This area exhibits wide range of climatic and topographic conditions (Table 1). 
Samples were collected from five different location in the study area in the month of November-December 2022. In each location two sites and from each site six sample were collected. The geographic information of these sites was recorded using GPS device. Collected samples were immediately preserved in polythene bags brought to experimental laboratory. Leaf traits such as leaf length (cm), leaf width (cm), petiole length (cm), colour and shape of leaves were recorded. Leaf dimensions were recorded by selecting ten mature leaves from each sample. A measuring scale (cm) was used to measure three key leaf parameters (length, width, petiole length). Ten mature leaves were carefully selected from each site and visually observed to record their leaf colour and leaf shape.	Comment by Alynne R: What brand and type of GPS is used?

Results 	Comment by Alynne R: Why are tables 2-4 not mentioned?
All available data must be written down and discussed.
Variation in leaf morphometric traits of C. odorata viz., leaf length (cm), leaf width (cm) and petiole length(cm) are presented in the Table 2. The results revealed that, among the altitudinal zones significant variation in leaf length, leaf width and petiole length. Among the sites, significant variation in leaf width and leaf length and petiole length.	Comment by Alynne R: Inconsistent spelling of Latin names
Among the altitudinal zones the mean leaf length varied from 7.33 to 11.56 cm. Highest leaf length was observed in Zone-D (11.56 cm) followed by Zone-B (10.45 cm) and least in Zone-E (7.33 cm) (Fig. 1). Among the sites, mean leaf length varied from 6.80 to 11.78 cm. Highest leaf length is observed in S1 of Zone-D (11.78 cm) followed by S2 of Zone-D (11.35 cm) and least in S1 of Zone-E (6.80 cm). Among the individual samples the leaf length varied from 6.40 to 13.23 cm. Highest leaf length was observed in C14 (13.23 cm) followed by C38(12.6 cm) and least in C50 (6.40 cm) (Fig. 2).
Mean leaf width varied from 4.93 to 7.62 cm among the altitudinal zones. Highest leaf width was observed in Zone-D (7.62 cm) followed by Zone-B (6.98 cm) and least in Zone-E (4.93 cm) (Fig. 3). Mean leaf width varied from 4.86 to 7.80 cm among the sampling sites. Highest leaf width was observed in S1 of Zone-D (7.80 cm) followed by S2 of Zone-D (7.45 cm) and least in S1 of Zone-E (4.86 cm). Among the individual samples the leaf width varied from 4.20 to 8.32 cm. Highest leaf width was observed in C37 (8.32 cm) followed by C42 (8.11 cm) and least in C57 (4.20 cm) (Fig. 4).
The altitudinal zones revealed a variation in mean petiole length from 1.74 to 3.11 cm. Highest petiole length is observed in Zone-D (3.11 cm) followed by Zone-B (2.60 cm) and least in Zone-E (1.74 cm) (Fig. 5). Among the sampling sites, the mean petiole length varied from 1.73 to 3.17 cm. Highest leaf petiole was observed in S1 of Zone-D (3.17 cm) followed by S2 of Zone-D (3.06 cm) and least in S1 of Zone-E (1.73 cm). Petiole length varied from 1.31 to 3.98 cm among the individual samples. Highest petiole length was observed C48 (3.98 cm) followed by C39 (3.51 cm) by and least in C31 (1.31 cm) (Fig. 6).
Variations in leaf shape are depicted in Table 3. Leaf shape also varies among the altitudinal zones, leaf shape varied from ovate to lanceolate. Zone-A showed the highest percentage of ovate leaf (92.5%), followed by Zone-B (90%), Zone-C (85.5%), Zone-D (80%) and least in Zone-C (70.5%). As we move from Zone-A to Zone-E percentage of lanceolate shape leaves increases. Zone-E (29.9%) showed the highest percentage of lanceolate shape leaves followed by Zone-D (20%), Zone-C (14.5%), Zone-B (10%) then Zone-A (7.5%). Among the sampling sites ovate shape varied from 66.67 to 93.33 per cent. Highest percentage of ovate shape leaves were observed in site S1 (93.33%) of Zone-A, followed by site S2 (91.67%) of Zone-A and least in site S2 (66.67%) of Zone-E. Among the sampling sites lanceolate shape leaf percentage varied from 6.67 to 33.33 per cent. Sampling site S2 (33.33%) of Zone-E showed the highest percentage of lanceolate shape leaves, followed by site S1 (26.67%) of Zone-E and least in site S1 (6.67%) of Zone-A (Fig. 7).
Variations in leaf colour are depicted in Table 4. Two colour shade were observed (dark green and light green). Zone-A is dominated by dark green colour of leaves (100%), followed by Zone-B (95%), Zone-C (91.67%), Zone-D (83.33%) and least in Zone-E (75.1%). As we move from Zone-A to Zone-E percentage of light green colour leaves increases. Zone-E (24.9%) having highest percentage of light green colour leaves, followed by Zone-D (16.7%), Zone-C (8.6%) and Zone-B (5%). Zone-A did not show the light green colour leaves. Among the sampling sites, dark green colour leaves percentage varied from 73.33 to 100 percent. Sampling site S1 (100%) and S2 (100%) of Zone-A showed highest percentage of dark green colour leaves, followed by site S1 (96.67%) of Zone-B and least in site S2 (73.33%) of Zone-E. Among sampling sites light green colour leaves percentage varied from 3.33 to 26.67 per cent and highest percentage was observed in site S2 (26.67%) of Zone-E, followed by site S1 (23.33%) of Zone-E and least in site S1 (3.33%) of Zone-B (Fig. 8).
Discussion	Comment by Alynne R: The font size must be adjusted to match the others.

The discussion is too brief, with no tables or figures provided.

This discussion needs to be elaborated further so that readers can understand how leaf morphometry affects altitude.

Add more references relevant to this topic.
Variation of leaf traits of C. odorata were also reported by Akinlabi et al. (2014), who studied leaf traits at an altitude 280-360 m in Nigeria. They have reported that with increase in altitude the mean petiole length showed a significant reduction from 1.723±0.260 to1.331±0.063 cm. Also mean leaf area decreased significantly from 66.768±2.107 to 33.036±1.346 cm2. Their reason for such variation was low air temperature at such altitudes and rate of photosynthesis. Similar trend was observed in the current study where the petiole length decreased as altitude increases.
Studies on morphometric traits of C. odorata was done by Chuyong et al. (2019). They have compared biotypes of western Cameroon (WA), Asia and West African (AWA) and Southern Africa (SA). They reported that all three biotypes had ovate leaf shape. Matured leaves of C. odorata have dark green colour in Western Cameroon (WA), Asia and West African (AWA) while, Southern Africa (SA) biotype of C. odorata have yellow green leaf colour.
The present observations on colour shade of leaf drives support from Codilla and Metillo (2012) who studied on leaf morphometric traits of C. odorata and compared different biotypes of C. odorata. They had compared four different biotypes Zamboanga Peninsula, Asia and West Africa, Southern Africa and South and Central America of C. odorata. They have found that dark green colour leaf of C. odorata in three biotypes Zamboanga Peninsula, Asia and West Africa and Central America. While, they have reported two leaf colours from Southern Africa biotype. Dark green when growing in open area and yellow green when growing in semi shade. 

Conclusion
Leaf morphometric traits of C. odorata are significantly influenced by altitudinal zones and site conditions. All the recorded leaf traits show significant difference among altitudinal zones. Among the altitudinal zones, Zone-D exhibited highest values for leaf traits followed by Zone-B and least in Zone-E. The results showed the higher values for recorded parameters in Zone D and Zone B (Hilly zones) with high altitude and high rainfall whereas, low growth was observed in Zone E (North transition zone) having high altitude and low rainfall. This study revealed that leaf morphometric traits of C. odorata is influenced by the physiographic and climatic conditions of the site.	Comment by Alynne R: Why is rainfall, physiographic dan climatic condition never mentioned in the discussion but appears in the conclusion?
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Table 1. Geographical and climatic information of study area 	Comment by Alynne R: This table does not need to be displayed.
	Altitudinal
Zones
	Sites

	Sampling sites
	Latitude

	Longitude

	Altitude (m)
	Annual rainfall
 (mm)
	Mean annual temperature (°C)

	A
	S1
	Santagulli
	14º 25’ 16” N
	74º 34’ 52” E
	20
	3783
	28.0

	
	S2
	Antravalli
	14º 27’ 38” N
	74º 27’ 36” E
	86
	3611
	28.2

	B
	S1
	Heggumbli
	14º 36’ 18” N
	74º 51’ 20” E
	510
	3350
	29.0

	
	S2
	Vanalli
	14º 45’ 22” N
	74º 42’ 27” E
	474
	3300
	29.3

	C
	S1
	Sirsi
	14º 36’ 28” N
	74º 50’ 53” E
	598
	3200
	30.0

	
	S2
	Chipgi
	14º 38’ 14” N
	74º 51’ 28” E
	605
	3160
	30.1

	D
	S1
	Malgi
	14º 45’ 53” N
	75º 01’ 39” E
	611
	1879
	30.0

	
	S2
	Janngeri
	14º 44’ 21” N
	74º 59’ 48” E
	602
	1900
	30.2

	E
	S1
	Muttur
	14º 37’ 37” N
	75º 22’ 34” E
	622
	1000
	30.5

	
	S2
	Ajjihalli
	14º 55’ 36” N
	75º 03’ 10” E
	549
	1500
	30.4



*Rainfall data by KSNDMC report 2022
















Table 2. Variation in leaf morphometric traits of Chromolaena odorata	Comment by Alynne R: Tables 2, 3, and 4 must be discussed. 

	Altitudinal Zones
	Samples

	Leaf length
(cm)
	Leaf
width
(cm)
	Petiole length
(cm)

	Sites
	S1
	S2
	S1
	S2
	S1
	S2
	S1
	S2

	A
	C1
	C7
	9.53
	10.92
	7.01
	7.44
	2.13
	2.59

	
	C2
	C8
	9.46
	9.47
	7.38
	6.00
	2.06
	2.28

	
	C3
	C9
	7.11
	8.58
	5.12
	5.58
	1.55
	1.92

	
	C4
	C10
	8.19
	8.58
	5.75
	5.56
	1.61
	2.06

	
	C5
	C11
	7.93
	9.45
	6.02
	6.31
	1.67
	2.30

	
	C6
	C12
	8.44
	8.80
	6.54
	5.49
	1.83
	1.99

	Mean of site
	8.40
	9.25
	6.30
	6.06
	1.80
	2.19

	Mean of Zone
	8.82
	6.18
	1.99

	B
	C13
	C19
	11.87
	11.50
	7.04
	6.97
	3.03
	2.47

	
	C14
	C20
	13.23
	11.51
	8.04
	7.56
	3.10
	2.46

	
	C15
	C21
	12.42
	11.12
	7.44
	6.14
	2.72
	2.35

	
	C16
	C22
	11.68
	8.74
	7.64
	5.92
	3.07
	2.23

	
	C17
	C23
	12.54
	10.42
	7.62
	6.63
	2.49
	2.18

	
	C18
	C24
	11.76
	10.45
	6.39
	6.40
	2.86
	2.39

	Mean of site
	10.29
	10.62
	7.36
	6.60
	2.87
	2.34

	Mean of Zone
	10.45
	6.98
	2.60

	C
	C25
	C31
	9.57
	7.99
	7.36
	5.22
	1.97
	1.31

	
	C26
	C32
	9.73
	7.85
	7.17
	5.82
	2.07
	2.04

	
	C27
	C33
	11.18
	8.65
	7.12
	5.84
	2.76
	2.18

	
	C28
	C34
	8.19
	7.73
	6.47
	5.10
	2.12
	1.41

	
	C29
	C35
	8.85
	7.86
	6.26
	5.98
	2.12
	1.74

	
	C30
	C36
	7.70
	8.88
	5.87
	6.48
	1.86
	1.93

	Mean of site
	9.20
	8.16
	6.70
	5.74
	2.15
	1.76

	Mean of Zone
	8.68
	6.22
	1.95

	D
	C37
	C43
	12.40
	10.40
	8.32
	7.72
	3.23
	3.12

	
	C38
	C44
	12.60
	11.30
	7.94
	7.67
	3.03
	2.87

	
	C39
	C45
	11.30
	12.20
	7.30
	8.11
	3.51
	3.34

	
	C40
	C46
	11.20
	11.70
	7.50
	7.10
	3.45
	2.95

	
	C41
	C47
	12.10
	12.40
	8.01
	6.90
	2.90
	3.10

	
	C42
	C48
	11.10
	10.10
	8.11
	7.24
	2.93
	3.98

	Mean of site
	11.78
	11.35
	7.80
	7.45
	3.17
	3.06

	Mean of Zone
	11.56
	7.62
	3.11

	E
	C49
	C55
	6.42
	7.92
	4.49
	5.63
	1.86
	1.89

	
	C50
	C56
	6.40
	7.72
	4.27
	4.51
	1.79
	1.97

	
	C51
	C57
	6.82
	7.83
	4.54
	4.20
	1.49
	1.78

	
	C52
	C58
	6.75
	8.12
	4.78
	5.21
	1.86
	1.60

	
	C53
	C59
	7.13
	7.30
	5.32
	5.33
	1.49
	1.55

	
	C54
	C60
	7.43
	8.32
	5.77
	5.18
	1.93
	1.67

	Mean of site
	6.80
	7.86
	4.86
	5.01
	1.73
	1.74

	Mean of Zone
	7.33
	4.93
	1.74

	CD @ 5% (zone)
	0.640
	0.468
	0.219

	CD @ 5% (Site)
	NS
	0.296
	NS

	CD @ 5%Interactions
	0.904
	NS
	0.310



	Comment by Alynne R: The existing data display does not show the correct statistical sense.

Figures 2, 4, 6, and 8 do not need to be displayed.

Figure 9 is not informative; photos of people working cannot be included in this manuscript.

Figures showing the shape and color of leaves must be accompanied by a ruler on the left or right side. (Fig.9)

Leaf descriptions (Fig.9) must be typed, not handwritten. 







Table 3. Influence of altitudinal zones on leaf shape of Chromolaena odorata
	Altitudinal zone
	Zone-A
	Zone mean (%)

	Sites
	S1
	Total
	Share (%)
	S2
	Total
	Share (%)
	

	Samples
	C1
	C2
	C3
	C4
	C5
	C6
	
	
	C7
	C8
	C9
	C10
	C11
	C12
	
	
	

	Leaf shape
	Ovate
	10
	10
	10
	10
	8
	8
	56
	93.33
	10
	10
	9
	10
	8
	8
	55
	91.66
	92.50

	
	Lanceolate
	-
	-
	-
	-
	2
	2
	4
	6.64
	-
	-
	1
	-
	2
	2
	5
	8.33
	7.50

	Altitudinal zone
	Zone-B
	Zone mean (%)

	Sites
	S1
	Total
	Share
(%)
	S2
	Total
	Share
(%)
	

	Samples
	C13
	C14
	C15
	C16
	C17
	C18
	
	
	C19
	C20
	C21
	C22
	C23
	C24
	
	
	

	Leaf shape
	Ovate
	10
	9
	8
	10
	7
	9
	54
	90.00
	8
	10
	9
	9
	8
	10
	54
	90.00
	90.00

	
	Lanceolate
	-
	1
	2
	-
	3
	1
	6
	10.00
	2
	-
	1
	1
	2
	-
	6
	10.00
	10.00

	Altitudinal zone
	Zone-C
	Zone mean (%)

	Sites
	S1
	Total
	Share
(%)
	S2
	Total
	Share
(%)
	

	Samples
	C25
	C26
	C27
	C28
	C29
	C30
	
	
	C31
	C32
	C33
	C34
	C35
	C36
	
	
	

	Leaf shape
	Ovate
	10
	7
	8
	9
	9
	9
	52
	86.66
	7
	10
	8
	9
	8
	8
	50
	83.33
	85.50

	
	Lanceolate
	-
	3
	2
	1
	1
	1
	8
	13.33
	3
	-
	2
	1
	2
	2
	   10
	16.66
	14.50

	Altitudinal zone
	Zone-D
	Zone mean (%)

	Sites
	S1
	Total
	Share
(%)
	S2
	Total
	Share
(%)
	

	Samples
	C37
	C38
	C39
	C40
	C41
	C42
	
	
	C43
	C44
	C45
	C46
	C47
	C48
	
	
	

	Leaf shape
	Ovate
	9
	7
	8
	8
	9
	8
	49
	81.66
	7
	9
	8
	7
	8
	8
	47
	78.33
	80.00

	
	Lanceolate
	1
	3
	2
	2
	1
	2
	11
	18.33
	3
	1
	2
	3
	2
	2
	13
	21.66
	20.00

	Altitudinal zone
	Zone-E
	Zone mean (%)

	Sites
	S1
	Total
	Share (%)
	S2
	Total
	Share
(%)
	

	Samples
	C49
	C50
	C51
	C52
	C53
	C54
	
	
	C55
	C56
	C57
	C58
	C59
	C60
	
	
	

	Leaf shape
	Ovate
	8
	6
	8
	9
	5
	6
	42
	73.33
	7
	7
	6
	8
	7
	5
	40
	66.66
	70.50

	
	Lanceolate
	2
	4
	2
	1
	5
	4
	18
	26.66
	3
	3
	4
	2
	3
	5
	20
	33.33
	29.50




Table 4. Influence of altitudinal zones on leaf colour of Chromolaena odorata
	Altitudinal zone
	Zone-A
	Zone mean (%)

	Sites
	S1
	Total
	Share
(%)
	S2
	Total
	Share
(%)
	

	Samples
	C1
	C2
	C3
	C4
	C5
	C6
	
	
	C7
	C8
	C9
	C10
	C11
	C12
	
	
	

	Leaf colour
	Dark green
	10
	10
	10
	10
	10
	10
	60
	100
	10
	10
	10
	10
	10
	10
	60
	100
	100

	
	Light green
	-
	-
	-
	
	-
	-
	00
	00
	-
	-
	-
	-
	-
	-
	00
	00
	0

	Altitudinal zone
	Zone-B
	Zone mean (%)

	Sites
	S1
	Total
	Share
(%)
	S2
	Total
	Share
(%)
	

	Samples
	C13
	C14
	C15
	C16
	C17
	C18
	
	
	C19
	C20
	C21
	C22
	C23
	C24
	
	
	

	Leaf colour
	Dark green
	10
	10
	10
	9
	10
	9
	58
	96.66
	9
	10
	9
	10
	8
	10
	56
	93.33
	95.0

	
	Light green
	-
	-
	-
	1
	-
	1
	2
	3.33
	1
	-
	1
	-
	2
	-
	4
	6.66
	5.00

	Altitudinal zone
	Zone-C
	Zone mean (%)

	Sites
	S1
	Total
	Share
(%)
	S2
	Total
	Share
(%)
	

	Samples
	C25
	C26
	C27
	C28
	C29
	C30
	
	
	C31
	C32
	C33
	C34
	C35
	C36
	
	
	

	Leaf colour
	Dark green
	10
	9
	8
	9
	9
	10
	55
	91.66
	9
	8
	9
	9
	10
	10
	55
	91.66
	91.66

	
	Light green
	-
	1
	2
	1
	1
	-
	5
	8.33
	1
	2
	1
	1
	-
	-
	5
	8.33
	8.33

	Altitudinal zone
	Zone-D
	Zone mean (%)

	Sites
	S1
	Total
	Share
(%)
	S2
	Total
	Share
(%)
	

	Samples
	C37
	C38
	C39
	C40
	C41
	C42
	
	
	C43
	C44
	C45
	C46
	C47
	C48
	
	
	

	Leaf colour
	Dark green
	7
	8
	9
	9
	9
	10
	52
	86.66
	8
	10
	9
	8
	6
	7
	48
	80.00
	83.33

	
	Light green
	3
	2
	1
	1
	1
	-
	8
	13.33
	2
	-
	1
	2
	4
	3
	12
	20.00
	16.66

	Altitudinal zone
	Zone-E
	Zone mean (%)

	Sites
	S1
	Total
	Share
(%)
	S2
	Total
	Share (%)
	

	Samples
	C49
	C50
	C51
	C52
	C53
	C54
	
	
	C55
	C56
	C57
	C58
	C59
	C60
	
	
	

	Leaf colour
	Dark green
	7
	8
	6
	9
	8
	8
	46
	76.66
	7
	7
	8
	8
	7
	7
	44
	73.33
	75.10

	
	Light green
	3
	2
	4
	1
	2
	2
	14
	23.33
	3
	3
	2
	2
	3
	3
	16
	26.66
	24.90



Fig. 1. Influence of altitudinal zones on leaf length of Chromolaena odorata
*Zone-A: C1-C12, Zone-B: C13-C24, Zone-C: C25-C36, Zone-D: C37-C48, Zone-E: C49-C60
Fig. 2. Variation in leaf length of individual samples of Chromolaena odorata

Fig. 3. Influence of altitudinal zones on leaf width of Chromolaena odorata
*Zone-A: C1-C12, Zone-B: C13-C24, Zone-C: C25-C36, Zone-D: C37-C48, Zone-E: C49-C60
Fig. 4. Variation in leaf width of individual sample of Chromolaena odorata
Fig. 5. Influence of  altitudinal zones on petiole length of Chromolaena odorata

*Zone-A: C1-C12, Zone-B: C13-C24, Zone-C: C25-C36, Zone-D: C37-C48, Zone-E: C49-C60
Fig. 6. Variation in leaf petiole of individual sample of Chromolaena odorata 







Fig. 7. Influence of altitudinal zones on leaf shape of Chromolaena odorata








Fig. 8. Influence of altitudinal zones on leaf colour of Chromolaena odorata
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Fig 9. Images depicting different morphometric traits along with their measurement procedures

Zone-A	Zone-B	Zone-C	Zone-D 	Zone-E	Mean	8.82	10.450000000000001	8.68	11.56	7.33	9.3600000000000012	Altitudinal zones


Leaf lenght (cm)




C1	C2	C3	C4	C5	C6	C7	C8	C9	C10	C11	C12	C13	C14	C15	C16	C17	C18	C19	C20	C21	C22	C23	C24	C25	C26	C27	C28	C29	C30	C31	C32	C33	C34	C35	C36	C37	C38	C39	C40	C41	C42	C43	C44	C45	C46	C47	C48	C49	C50	C51	C52	C53	C54	C55	C56	C57	C58	C59	C60	9.5300000000000011	9.4600000000000026	7.1099999999999994	8.19	7.9300000000000006	8.44	10.92	9.4700000000000006	8.58	8.58	9.4500000000000011	8.8000000000000007	11.870000000000001	13.229999999999999	12.42	11.68	12.54	11.76	11.5	11.51	11.12	8.7399999999999984	10.42	10.450000000000001	9.57	9.7299999999999986	11.18	8.19	8.8500000000000014	7.7	7.99	7.85	8.65	7.73	7.8599999999999994	8.8800000000000008	12.4	12.6	11.3	11.2	12.1	11.1	10.4	11.3	12.2	11.7	12.4	10.1	6.42	6.4	6.8199999999999994	6.75	7.13	7.4300000000000006	7.92	7.72	7.83	8.120000000000001	7.3	8.32	Samples

Leaf lenght (cm)


C1	C2	C3	C4	C5	C6	C7	C8	C9	C10	C11	C12	C13	C14	C15	C16	C17	C18	C19	C20	C21	C22	C23	C24	C25	C26	C27	C28	C29	C30	C31	C32	C33	C34	C35	C36	C37	C38	C39	C40	C41	C42	C43	C44	C45	C46	C47	C48	C49	C50	C51	C52	C53	C54	C55	C56	C57	C58	C59	C60	7.01	7.38	5.1199999999999992	5.75	6.02	6.54	7.44	6	5.58	5.56	6.31	5.49	7.04	8.0400000000000009	7.44	7.64	7.6199999999999992	6.39	6.9700000000000006	7.56	6.14	5.92	6.63	6.4	7.3599999999999994	7.17	7.1199999999999992	6.4700000000000006	6.26	5.87	5.22	5.8199999999999994	5.84	5.0999999999999996	5.98	6.48	8.32	7.94	7.3	7.5	8.01	8.11	7.72	7.67	8.11	7.1	6.9	7.24	4.49	4.2699999999999996	4.54	4.78	5.3199999999999994	5.7700000000000005	5.63	4.51	4.2	5.21	5.33	5.18	Samples

Leaf width (cm)



Zone-A	Zone-B	Zone-C	Zone-D 	Zone-E	Mean	6.18	6.98	6.22	7.6199999999999992	4.9300000000000006	6.38	Altitudinal  zones


Leaf width (cm)




Zone-A	Zone-B	Zone-C	Zone-D 	Zone-E	Mean	1.9900000000000002	2.6	1.9500000000000002	3.11	1.74	2.27	Altitudinal zones


Petiole lenght (cm)



C1	C2	C3	C4	C5	C6	C7	C8	C9	C10	C11	C12	C13	C14	C15	C16	C17	C18	C19	C20	C21	C22	C23	C24	C25	C26	C27	C28	C29	C30	C31	C32	C33	C34	C35	C36	C37	C38	C39	C40	C41	C42	C43	C44	C45	C46	C47	C48	C49	C50	C51	C52	C53	C54	C55	C56	C57	C58	C59	C60	2.13	2.06	1.55	1.61	1.6700000000000002	1.83	2.59	2.2799999999999998	1.9200000000000002	2.06	2.2999999999999998	1.9900000000000002	3.03	3.1	2.72	3.07	2.4899999999999998	2.86	2.4699999999999998	2.46	2.3499999999999996	2.23	2.1800000000000002	2.3899999999999997	1.9700000000000002	2.0699999999999998	2.7600000000000002	2.12	2.12	1.86	1.31	2.04	2.1800000000000002	1.41	1.74	1.9300000000000002	3.23	3.03	3.51	3.4499999999999997	2.9	2.9299999999999997	3.12	2.8699999999999997	3.34	2.9499999999999997	3.1	3.98	1.86	1.79	1.49	1.86	1.49	1.9300000000000002	1.8900000000000001	1.9700000000000002	1.78	1.6	1.55	1.6700000000000002	Samples

Petiole lenght (cm)


Ovate	
Zone-A	Zone-B	Zone-C	Zone-D 	Zone-E	0.92500000000000004	0.9	0.85500000000000009	0.8	0.70500000000000007	Lanceolate	
Zone-A	Zone-B	Zone-C	Zone-D 	Zone-E	7.5000000000000011E-2	0.1	0.14500000000000002	0.2	0.29500000000000004	Altitudinal zones


Leaf  shape (%)




Dark green	
Zone-A	Zone-B	Zone-C	Zone-D 	Zone-E	1	0.95000000000000007	0.91600000000000004	0.83300000000000007	0.7350000000000001	Light green	
Zone-A	Zone-B	Zone-C	Zone-D 	Zone-E	0	0.05	8.6000000000000021E-2	0.16700000000000001	0.26500000000000001	Altitudinal zones


Leaf colour (%)
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