








    




	
	
	    




	
		
	        
	            
	                
	            
	            
            		
					    
					    	 	Home 
	
						    		
						    			
	    								
	    								
						    		
						    		

						    	


					        
						        	
						                
						            
	
						                
						            
	
						                
						            
	
						                
						            
	
						                
						            


						     

					    

					

		        

		    

		

	

	
	    
	        	
		    		
		    			
		    			
		    		
		    			
		    				{{subColumn.name}}
		    			


		    	


	    

	

	
	
	    
	        
	            
	            
	            
	        

	        
	            AIMS Environmental Science

	           
	        
	        

	    

	    
	        
	            
	            	
		                
		                
		               	
		                
	                

	            

	            Search Advanced
	        

	    

	    	Home
	
	    		{{newsColumn.name}}
	    		

	    			
	    				{{subColumn.name}}
	    			


	    	


	



	

	
	
	
	
	
		



	
	
	
	
			
		
	   

   
   
       	
           	   {{newsColumn.name}}
           


   

   Copyright © AIMS Press










	







	
			    
	      
	        
				
					
	            		
					     AIMS Environmental Science
		        		 

		        		 
		        		 
		        		 
					          2019, 						        Volume 6,  Issue 2:  59-76.					        
							doi: 10.3934/environsci.2019.2.59					    

					    
					    
	            	

					
													Previous Article
												
																					Next Article
																		
	
				

	            
	            	
	            	
	            							Research article
										
											Special Issues
										
						
						
					

	                
	                		                    
	                        Estimating leaf area of Jatropha nana through non-destructive allometric models

	                        	                    

	                   
	                    	
	                    			Marcelo F. Pompelli
	                    			
	                    			
	                    			
	                    				                    				                    				                    			, , 	                    		
	
	                    			 José N. B. Santos
	                    			
	                    			
	                    			
	                    				                    			, 	                    		
	
	                    			 Marcos A. Santos
	                    			
	                    			
	                    			
	                    				                    				                    		


	                    	
	       								
	       										  									
	                                    
	                                    Plant Physiology Laboratory, Federal University of Pernambuco, Department of Botany, Recife, PE, Brazil, 50670901
	                                    

	                                


	                    	
	                        				    					Received:
			    						10 September 2018
			    					
	                            									                            			    					Accepted:
			    						11 March 2019
			    					
	                            	                            			    					Published:
			    						18 March 2019
			    					
	                            	                        
	
	                        	 	                            		                            			                            		                            		                            	                        
	                        
	
		    							    				
	
		    					
									
								
		    				


	                

	            

	            	Abstract
	Full Text(HTML)
	
				                       Download PDF

	                   
				    					    	
				                Download PDF
				          
				    					     


	            
	            	
	                		                  
	                  
	                        
	                        	Jatropha nana is an endemic, threatened under-shrub possessing significant economic potential. In spite of this economic importance, there has been no allometric equation described till date to estimate its leaf area. We address this lacuna by describing a method of estimating the leaf area directly, without using expensive leaf meters. For the two leaf morphotypes of J. nana (monolobed and trilobed), developing and mature leaves were collected from field and an allometric relationship was developed, using length (L), width (W) and LW as independent variables. For the described equations, the coefficient of determination (Ra2) between true leaf area and leaf dimensions ranged from 0.8356 to 0.9963. After applying certain statistical criteria we report that the equations Ŷ = 0.6942*(LW) and Ŷ = 0.6426*(LW) are the best for estimating the monolobed and trilobed leaf area respectively. These equations could be further simplified by considering only one leaf dimension (W). Thus the equation Ŷ = 1.2890*(W)1.8794 for monolobed leaves and Ŷ = 1.1089*(W)1.8030 for trilobed leaves estimate leaf area of J. nana with high precision, accuracy, random dispersion pattern of residuals and without any bias. These equations will be vital for addressing several further questions on this under-researched species.
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            Figure 1. Drawings of the monolobed (A) and trilobed (B) leaves of Jatropha nana collected during the monsoon season from the three hills in Pune city, India. Length (L) and Width (W) were measured for both the leaf morphotypes. Scale = 10 mm
        
	
            Figure 2. Box plots for leaf length, leaf width and leaf area for two leaf morphotypes of Jatropha nana. Box plots show the interquartile range and median (central line); whiskers indicate the 10th and 90th percentiles. Significant differences between the values of width, length and leaf area are indicated by different letters according to two sample t-test (p ≤ 0.01)
        
	
            Figure 3. Deviation of the estimated area from the observed area for individual leaves. Leaf areas for the monolobed (A) and trilobed (B) Jatropha nana leaves were estimated using several models in which 0 and 1 are the coefficients. Vertical bars denote means and spreads denote 99% confidence intervals of the difference (distribution of t-test). For details of the equations and its equation number, see Table 2. Equations #13 #14 and #15 were described by Pompelli et al., 2012 for Jatropha curcas L. and are used here for comparison. The asterisks (*) denotes biased equations
        
	
            Figure 4. Regression curves for estimated leaf area and leaf dimensions: width (A), length (B and C) for both monolobed (black circles) and trilobed (white circles) leaves using linear (A and B) and power (C) models. The dispersion pattern of residuals for the respective models is shown in the insets. The shaded area denotes the region of highly biased data in the equations causing an overestimation (A and B) or underestimation (C) of Jatropha nana leaves
        
	
            Figure 5. Dispersion pattern of residuals for the areas of Jatropha nana leaves estimated by equation #15. Note that all residuals were less than zero
        
	
            Figure 6. Regression curves for estimated leaf area and leaf dimensions: width (A) and width * length (B-D) for both monolobed (black circles) and trilobed (white circles) leaves of Jatropha nana using a linear (B and C) and power (A and D) models. Dispersion pattern of residuals for the respective models is shown in the insets. Note that the residuals follow a normal distribution
        
	
            Figure 7. Statistical comparison of the β0 and β1 coefficients estimated using different models for distinct leaf morphotypes: monolobed (black circles; n = 244) or trilobed (white circles; n = 331). Vertical bars denote 99% confidence interval for β coefficients means
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