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Abstract
Information about the architecture of the woody crown obtained through representations in the form of a network (graphs). The essential components of these networks are nodes and connectors. Decomposition, topology, and properties calculated for analyzing the strategies of crown airspace acquisition in any environment. The networks represented in a two-dimensional space follow the general laws of network theory, but with specific meanings for the crown architecture. Thus, a dataset generated and included information about five individuals from fifteen tree species growing under the natural conditions of the Cerrado vegetation. We presented the types and the total number of nodes. Initial node (IN) was the node that starts the network, regular node (RN) was the vast majority of nodes with three connectors. Emission node (EN) showed four connectors, and the final node (FN) was the last in leafy axes. There are data about the distances between the initial and final nodes (IN-IF), and initial and emission nodes (IN-IE). Decomposition and topological combinations permitted to disclose the properties (navigability, vulnerability, symmetry, and complexity).  The data presented can be used by researchers from all over the world in works that investigate the behavior of networks in biological systems, in addition to the specific applications of studies of functional ecology and plant ecophysiology. We obtained the data directly from a skeletonized representation of the woody crown in a two-dimensional space in the form of a drawing. Subsequently, the nodes counted, and their proportions (decomposition), the distances between the different types of nodes (topology), and the values ​​of network properties (the combination of decomposition and topology) obtained.
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Specifications Table 

	Subject
	Biology

	Specific subject area
	Botany, Plant architecture, Plant Ecophysiology, Plant Ecology, Network theory 

	Type of data
	Figures
Tables


	How data were acquired
	Obtained from the observation of five adult individuals from 15 adult tree species of Cerrado vegetation growing under natural conditions at the Southeast of Brazil in São Paulo State, city of São Carlos, in the reservoir at the North area of Federal University of São Carlos (22º00´- 22º30´ S and 47º30´- 48º00´ W). The woody crowns were drawn (skeletonized) in the 2-D format as rooted trees resulting in networks with nodes and connectors. Decomposition, topology, and properties captured by skeletonized crowns.  

	Data format
	Raw
Tiff



	Experimental factors
	No pre-treatment conducted. Data collected under natural conditions.

	Parameters for data collection
	No special conditions of environment or pre-treatments were necessary for data collection. Data collected under natural conditions. No electric or electronic equipment required for acquiring the datasets. Only drawings of skeletonized woody crowns on paper needed for compiling the datasets. 

	Description of data collection
	The acquisition of the airspace by Woody Crown Networks (WCN) occurred by branching edifying nodes (NO) networked by connectors (CO). It was possible to represent the WCN in a two-dimensional space by showing the relative positions of all NO and CO. Each individual per specie (5 individuals, 15 species) has its crown network drowned. In the drawing representing the WCN, we can identify the relative position and how many CO each NO has in all leafy axes. The NO with three CO was the regular nodes (RN).  Initial Node (IN) is the first NO of the WCN. The final NO (FN) is the last in leafy axes, and Emission Nodes (EN) were nodes with more three connectors. The number of connectors between types of NO represents the distance that separates them in the WCN. The length IN-FN determined by the number of CO between IN and FN. The distance between IN and EN (IN-EN) by counting the number of connectors between the corresponding NO. The topology was captured by distances and properties (navigability, vulnerability, complexity, and symmetry) by combining decomposition and topology. 

	Data source location
	Cerrado’s experimental station with a total area of 86 ha at the North region of Federal University of São Carlos, (22°00’- 22°30´ S and 47°30´- 48°00´ W), São Carlos municipality, São Paulo State, Brazil. 

	Data accessibility
	Mendeley Data  


	Related research article
	The article “A network model for determining decomposition, topology, and properties of the woody crown.” 

Carlos Henrique Britto de Assis Prado, Dilma Maria de Melo Trovão, and João Paulo Souza. Under review in Journal of Theoretical Biology.





Value of the Data
· Dataset holding 75 Cerrado’s tree species, based on woody crown network 
· Network models based on the crown architecture. 
· Useful to compare leaf phenological groups by the crown structure 
· Information to evaluate some crown attributes associated with decomposition, topology, and properties of the woody crown network
· Characterizes navigability, vulnerability, symmetry, asymmetry, and complexity of woody crowns.
· Useful to detect patterns of crown structure





 Data 1. There are 75 images obtained representing the Woody Crown Networks (WCN) of fifteen Cerrado's plant species (n=5) in a bi-dimensional space by showing the relative positions of all NO and CO. The segments networking the nodes or merely emerging from a NO without another connection are the CO represented by solid black lines in WCN. NO represented by circles occupy specific positions receiving one and emitting two or more CO. It was possible to distribute NO in categories according to its location and the number of CO attached.

Four categories of nodes detected according to their relative position and number of CO in WCN. The NO with three CO was the regular nodes (RN), the vast majority of nodes in WCN. Contrastingly, the WCN has only one initial NO (IN), the least frequent NO. IN is the first NO in WCN. The final NO (FN) is the last in leafy axes. FN usually located at the edges of the WCN, emitting at least two CO being the second most frequent NO in WCN. A NO with four or more CO was rare and named emission NO (EN). EN was found anywhere in WCN along with IN-FN distances. Some FN or the IN may also be one EN having four or more CO. The overlap of categories (RN, FN, EN, and IN) did not exclude a NO in any NO type. Each node received a symbol in the drawings representing the WCN. In NO categories overlapping, the symbol of less frequent NO was that one presented in WCN.


The species analyzed in order of presentation of the figures and tables: 

Anandenanthera falcata (Benth) Speg. (Mimosaceae)
 Aspidosperma tometosum Mart. (Apocynaceae)
Caryocar brasiliense Cambess. (Caryocaraceae)
Connarus suberosus Planch (Connaraceae)
Caesaria sylvestris Sw (Salicaceae)
Diospyros hispida DC. (Ebenaceae)
Kielmeyera variabilis Mart. (Guttiferaceae)
Eriotheca gracilipes (K. Schum) A. Robyns (Malvaceae)
Miconia albicans (Sw.) Triana (Melastomataceae)
Miconia ligustroides (DC.) Naud (Melastomaceae)
Piptocarpha rotundifolia (Less.) Baker (Asteraceae)
Stryphnodendron adstringens Mart. Coville(Mimosaceae)
Styrax camporum Pohl. (Styraceae)
Stryphnodendron polyphyllum Benth. (Mimosaceae)
Tibouchina stenocarpa (DC) Cong. (Melastomataceae)
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Data 2. After the representation of WCN in a bidimensional space, it was possible to count the number of the Nodes (NO) and Connectors (CO) among the different types of NO. The number of connectors among types of NO represented the distance that separates them in the WCN (Wuchty et al. 2003). The length IN-FN determined by the number of CO between IN and FN. It is was obtained the distance between IN and EN (IN-EN) counting the number of connectors between the corresponding NO. That information was collected using the drawings represented the crown networks of the fifteen Cerrado’s tree species. Combining decomposition (number of nodes and connectors and the proportions of them), and topology (distances between different types of nodes) it as possible to obtain the properties of networks: Navigability (NAV), Symmetry (SYM), Asymmetry(ASY), Complexity (COM) and Vulnerability (VUL). All data per tree species are in Table 1. 

Table 1. Values of Total Nodes (TN). Distances in connectors between Initial Nodes and Final Nodes (IN-FN). Distances in connectors between Initial Nodes and Emission Nodes (IN-EN).  Navigability (NAV), Symmetry (SYM), Asymmetry (ASY), Complexity (COM), and Vulnerability (VUL). IND = individuals of each species. 

	Species, author(s) and family 
	IND
	TN
	IN-FN
	IN-EN
	NAV
	SYM
	COM
	VUL

	Anandenanthera falcata (Benth) Speg. (Mimosaceae)
	1
	29.00
	5.38
	0.00
	5.40
	1.19
	24.36
	0.14

	
	2
	61.00
	11.00
	0.00
	5.55
	0.07
	900.36
	0.15

	
	3
	25.0
	4.70
	0.00
	5.32
	0.64
	39.25
	0.19

	
	4
	13.00
	3.25
	4.33
	4.00
	0.34
	37.96
	0.19

	
	5
	35.00
	4.92
	0.00
	7.12
	0.58
	60.20
	0.13

	
	Average 
	32.60
	5.85
	0.87
	5.48
	0.56
	212.43
	0.16

	Aspidosperma tometosum Mart. (Apocynaceae)
	1
	20.00
	6.00
	7.00
	3.33
	0.07
	310.40
	0.30

	
	2
	26.00
	6.50
	4.00
	4.00
	0.06
	442.00
	0.24

	
	3
	13.00
	8.00
	0.00
	1.63
	0.06
	234.00
	0.45

	
	4
	10.00
	4.00
	4.33
	2.50
	0.14
	70.00
	0.31

	
	5
	13.00
	6.00
	0.00
	2.17
	0.02
	650.00
	0.42

	
	Average 
	16.40
	6.10
	3.07
	2.73
	0.07
	341.20
	0.35

	Caryocar brasiliense Cambess. (Caryocaraceae)
	1
	44.00
	6.61
	5.25
	6.66
	0.22
	202.40
	0.15

	
	2
	12.00
	3.20
	4.50
	3.75
	0.83
	14.40
	0.21

	
	3
	41.00
	5.85
	4.08
	7.01
	0.22
	190.24
	0.12

	
	4
	23.00
	7.80
	5.11
	2.95
	0.09
	246.10
	0,26

	
	5
	74.00
	6.04
	4.25
	12.26
	0.46
	162.06
	0.08

	
	Average 
	38.80
	5.90
	4.64
	6.53
	0.36
	163.04
	0.16

	Connarus suberosus Planch (Connaraceae)
	1
	55.00
	8.43
	8.50
	6.53
	0.09
	631.95
	0.15

	
	2
	47.00
	7.42
	4.00
	6.34
	0.05
	893.00
	0.17

	
	3
	38.00
	6.90
	5.80
	5.51
	0.10
	375.44
	0.14

	
	4
	48.00
	8.13
	5.80
	5.91
	0.10
	485.28
	0.20

	
	5
	45.00
	7.67
	5.00
	5.87
	0.24
	191.25
	0.14

	
	Average 
	46.60
	7.71
	5.82
	6.03
	0.12
	515.38
	0.16

	Caesaria sylvestris Sw (Salicaceae)
	1
	71.00
	10.50
	8.71
	6.76
	0.04
	1723.88
	0.11

	
	2
	96.00
	8.12
	6.00
	11.82
	0.09
	1083.84
	0.10

	
	3
	106.00
	9.33
	7.68
	11.36
	0.05
	2111.52
	0.08

	
	4
	103.00
	9.81
	7.13
	10.50
	0.30
	346.08
	0.07

	
	5
	74.00
	9.54
	6.23
	7.76
	0.12
	623.82
	0.09

	
	Average 
	90.00
	9.46
	7.15
	9.64
	0.12
	1177.83
	0.09

	Diospyros hispida DC. (Ebenaceae)
	1
	47.00
	6.87
	6.33
	6.85
	0.35
	133.01
	0.11

	
	2
	69.00
	6.57
	4.15
	10.51
	0.34
	205.62
	0.11

	
	3
	61.00
	7.12
	5.33
	8.57
	0.19
	322.69
	0.10

	
	4
	24.00
	5.29
	0.00
	4.54
	1.75
	13.68
	0.74

	
	5
	28.00
	5.50
	3.67
	5.09
	0.23
	119.84
	0.15

	
	Average 
	45.80
	6.27
	3.90
	7.11
	0.57
	158.97
	0.24

	Kielmeyera variabilis Mart. (Guttiferaceae)
	1
	4.00
	2.00
	3.00
	2.00
	*
	*
	0.25

	
	2
	29.00
	5.17
	4.69
	5.61
	0.17
	172.84
	0.14

	
	3
	69.00
	12.77
	11.78
	5.40
	0.02
	2830.38
	0.19

	
	4
	49.00
	6.32
	0.00
	7.76
	0.27
	179.83
	0.13

	
	5
	89.00
	8.09
	6.44
	11.01
	0.07
	1247.78
	0.10

	
	Average 
	48.00
	6.87
	5.18
	6.36
	0.13
	1107.71
	0.16

	Eriotheca gracilipes (K. Schum) A. Robyns (Malvaceae)
	1
	47.00
	6.69
	4.00
	7.03
	0.15
	324.30
	0.15

	
	2
	61.00
	7.30
	7.25
	8.35
	0.13
	457.50
	0.12

	
	3
	128.00
	8.10
	7.50
	15.80
	0.17
	736.00
	0.06

	
	4
	230.00
	9.12
	0.00
	25.23
	0.14
	1708.90
	0.04

	
	5
	74.00
	9.83
	7.14
	7.53
	0.08
	893.18
	0.17

	
	Average 
	108.00
	8.21
	5.18
	12.79
	0.13
	823.98
	0.11

	Miconia albicans (Sw.) Triana (Melastomataceae)
	1
	119.00
	8.11
	16.71
	14.67
	0.12
	976.99
	0.09

	
	2
	77.00
	6.93
	5.91
	11.11
	0.32
	238.70
	0.10

	
	3
	36.00
	7.73
	5.00
	4.66
	0.15
	243.36
	0.16

	
	4
	113.00
	9.20
	0.00
	12.28
	0.31
	370.64
	0.06

	
	5
	134.00
	8.56
	6.43
	15.65
	0.14
	933.98
	0.05

	
	Average 
	95.80
	8.11
	6.81
	11.68
	0.21
	552.73
	0.09

	Miconia ligustroides (DC.) Naud (Melastomaceae)
	1
	275.00
	21.30
	17.86
	12.91
	0.02
	18702.75
	0.08

	
	2
	126.00
	11.39
	10.32
	11.06
	0.06
	1981.98
	0.08

	
	3
	89.00
	10.04
	10.68
	8.87
	0.04
	2000.72
	0.12

	
	4
	97.00
	9.25
	0.00
	10.49
	0.08
	1298.83
	0.10

	
	5
	98.00
	8.92
	7.83
	10.98
	0.43
	226.38
	0.08

	
	Average 
	137.00
	12.18
	9.34
	10.86
	0.13
	4842.13
	0.09

	Piptocarpha rotundifolia (Less.) Baker (Asteraceae)
	1
	153.00
	10.84
	8.10
	14.11
	0.07
	2369.97
	0.07

	
	2
	178.00
	12.86
	9.52
	13.84
	0.07
	2488.44
	0.06

	
	3
	86.00
	10.65
	8.82
	8.08
	0.05
	1726.88
	0.12

	
	4
	88.00
	22.44
	0.00
	3.92
	0.01
	8428.64
	0.18

	
	5
	147.00
	15.76
	12.00
	9.33
	0.04
	4254.18
	0.10

	
	Average 
	130.40
	14.51
	7.69
	9.85
	0.05
	3853.62
	0.11

	Stryphnodendron adstringens Mart. Coville(Mimosaceae)
	1
	23.00
	6.29
	5.00
	3.66
	0.09
	258.52
	0.32

	
	2
	24.00
	9.00
	6.33
	2.67
	0.11
	220.80
	0.33

	
	3
	30.00
	10.40
	6.00
	2.89
	0.13
	234.00
	0.27

	
	4
	35.00
	7.50
	0.00
	4.67
	0.44
	80.50
	0.15

	
	5
	16.00
	5.60
	6.00
	2.86
	0.12
	132.80
	0.33

	
	Average 
	25.60
	7.76
	4.67
	3.35
	0.18
	185.32
	0.28

	Styrax camporum Pohl. (Styraceae)
	1
	126.00
	12.28
	0.00
	10.26
	0.07
	1926.54
	0.09

	
	2
	248.00
	17.48
	14.63
	14.18
	0.03
	7814.48
	0.06

	
	3
	116.00
	14.42
	13.00
	8.04
	0.03
	3628.48
	0.13

	
	4
	48.00
	11.67
	0.00
	4.11
	0.02
	2969.28
	0.19

	
	5
	68.00
	12.31
	14.00
	5.53
	0.03
	2499.68
	0.18

	
	Average 
	121.20
	13.63
	8.33
	8.43
	0.03
	3767.69
	0.13

	Stryphnodendron polyphyllum Benth. (Mimosaceae)
	1
	27.00
	6.38
	6.20
	4,24
	0.10
	270.00
	0.12

	
	2
	80.00
	14.25
	13.43
	5.61
	0.04
	1950.40
	0.15

	
	3
	32.00
	8.83
	5.50
	3.62
	1.75
	18.24
	0.20

	
	4
	86.00
	7.39
	0.00
	11.63
	0.24
	358.62
	0.09

	
	5
	24.00
	5.25
	0.00
	4.57
	0.61
	39.36
	0.20

	
	Average 
	49.80
	8.42
	5.03
	5.94
	0.55
	527.32
	0.15

	Tibouchina stenocarpa (DC) Cong. (Melastomataceae)
	1
	102.00
	8.15
	7.00
	12.51
	0.10
	1022.04
	0.10

	
	2
	95.00
	10.51
	32.67
	9.04
	0.14
	677.35
	0.15

	
	3
	50.00
	6.72
	5.90
	7.44
	0.30
	169.00
	0.13

	
	4
	62.00
	11.05
	0.00
	5.61
	0.12
	512.74
	0.17

	
	5
	147.00
	9.50
	11.17
	15.47
	0.08
	1849.26
	0.04

	
	Average 
	91.20
	9.19
	11.35
	10.01
	0.15
	846.08
	0.12


*With asymmetry having null value, it was nor possible to output symmetry and complexity values.
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