Growth and yield correlations in Cinnamon (Cinnamomum verum Presl.)

Abstract:   Cinnamon (Cinnamon verum Presl.) type collection of 234 accessions at Aromatic and Medicinal Plants Research Station, Odakkali were evaluated for growth and yield parameter for 4 years positive simple linear correlation were observed between many of the growth and yield parameters.  The yield of eugenol and leaf oil is primarily associated with the leaf yield which in turn is positively correlated with canopy spread and plant height large leaf six and intense purple colour of fleshes are by and large wild characteristics in cinnamon.

Introduction


cinnamon, also known as true cinnamon or Ceylon cinnamon, is an evergreen tree whose bark and leaves are strongly aromatic.  The bark, exported as quills is used as a spice or condiment, for flavouring cakes and sweets and in curry powders, incense, denitrifies and perfumes.  (Greate, 1982).  Two types of essential oils are commercially extracted from cinnamon plants; bark oil from the bark of the tree and leaf oil from the leaves and tender twigs.  Bark oil is used in expensive perfumes.  It is used in flavouring confectionery, liquors and in pharmaceutical preparations, especially to mask the unpleasant taste (Mahindru1992).

Leaf oil is employed in the manufacture of cheaper types of perfumes  used in soap, tooth pastes, hair oil and the like.  In the flavouring industry, it is used as a modifier.  It is a cheap substitute of clove oil for seasoning.  Eugenol, the main constituent of leaf oil is used for the synthesis of vanillin, the perfumery component of vanilla beans.  (Senanayake, 1977, Guenther, 1950).

Materials and methods


This study was conducted at the Aromatic and medicinal plants Research Station (AMPRS), Odakkali a constituent research centre of Kerala Agricultural University. Growth and yield parameters of 50 cinnamon accessions maintained at the station were recorded for a period of 4 years from 1992 to 1995.  Growth parameters studied were plant height; canopy spread, compactness or looseness of the canopy, intensity of the purple colour of flushes, leaf size and the fresh and dry yields of leaves and tender twigs of the cinnamon plants.  The branches of the trees were harvested during the month of May.  The leaves were hydro-distilled for 5 hours in Clevenger’s apparatus for extracting the essential oil.  Eugenol content in the leaf oil was determined by Chemito 8510 gas Chromatograph with FID and SE 30 column.


Cinnamon yield index (YI) was computed for the accessions during each years using the formula.



YI   =   

Where, Pv = the value of yield parameter for the accession and Pm = the maximum value of the parameter observed for the population.


Five yield parameters were considered for computing YI and assessing the overall performance of each accession.  They were dry weight of leaves and twigs, leaf oil yield, oil recovery on dry weight basis, eugenol per cent in leaf oil and eugenol yield of the accession.


The data for 4 years were pooled together and the pooled mean values were utilized for correlation and regression analysis as laid down by Gomez and Gomez(1984).  For qualitative parameters like compactness and Loosenese and spherical or linear shape of the canopy and leaf size and values were assigned depending on the intensity of the character and as such rank correlation or regressions were worked out.

Results and discussion


The simple linear connections between different growth and yield parameters of the cinnamon accessions are depicted in table 1.  Plant height showed significant correlations with the spread and spherical or linear characteristics of the canopy, yield of leaf, leaf oil and eugenol.  Canopy spread exhibited good correlations with plant height and yield of leaf oil and eugenol.  Compact or loose nature of canopy showed positive correlation with leaf size and purple colour of flushes.  Spherical or linear shape of the canopy showed correlation only with plant height.  Purple colour of flushes was more associated with large leaves and looseness of canopy Leaf yield was significantly correlated with plant height, canopy spread , and yield of leaf oil and eugenol.  Oil recovery was positively correlated with yield of leaf oil and eugenol.  Eugenol content in the leaf oil did not show direct correlation with any of the parameters studies.  Yield of leaf oil and eugenol were significantly correlated with plant height, canopy spread, leaf yield, oil recovery and with each other.  All significant correlations were positive ones.


Simple and multiple regressions were also computed and the relatively important ones are presented in table 2.  Plant height recorded significant positive regression with the spread and spherical or loose nature of the canopy which explained 67.86% of the variation.  Canopy spread was positively regressed with plant height and fresh leaf yield explaining 74.12% of the variation plant height positively influenced the or leaves shape of canopy while canopy spread negatively affected the same together contributing to 34.43% of the variation.  The shape of the canopy, leaf size and purple colour of flushes were significantly associated only with the compact or loose nature of canopy indicating that large leaf size and intense purple colour are by and large wild characterisation in the case of cinnamon.  Fresh leaf yield recorded significant regression only with canopy spread which alone contributed to 70.80% of the variation.  Oil yield was positively regressed with growth  parameters such as canopy spread and fresh leaf yield which contributed 85.72% of the variation in oil yield.  Though eugenol percent did not show any direct correlation with oil yield, in presence of other growth and yield parameters is exerted a negative effect on oil yield as evident from the significant regression coefficient of - 1.8056 for the eugenol percent.  In the case of eugenol yield 84.65% of the variation is caused by fresh leaf yield alone and 98.91 % by leaf yield and oil yield together.

Conclusion


Positive simple linear correlation were observed between many of the growth  and yield parameters in cinnamon.  The yield of eugenol or leaf oil is primarily associated with leaf yield  which in turn is positively correlated with canopy spread and plant height.  Large leaf size and intense purple colour of flushes seen to be wild characteristics.  These considerations are of utmost importance in improving cinnamon plants for better yields.
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Table 1.  Simple linear correlation coefficients (r)  between different growth and yield parameters of Cinnamon.

	Parameter
	PH
	CS
	 CL
	SL
	LS
	PC
	FL
	DL
	OY
	FR
	DR
	EC
	EY
	YI

	Plant Height cm (PH)
	1
	
	
	
	
	
	
	
	
	
	
	
	
	

	Canopy Spread cm (CS)
	0.6875
	
	
	
	
	
	
	
	
	
	
	
	
	

	Compact/Loose 1-3 Score SL
	0.1809
	0.2531
	1
	
	
	
	
	
	
	
	
	
	
	

	Spherical/Linear 1-3 score (SL)
	0.4201
	0.0088
	0.2204
	1
	
	
	
	
	
	
	
	
	
	

	Leaf size 1-3 sore (LS)
	-0.1170
	0.0020
	0.2811
	0.0406
	
	1
	
	
	
	
	
	
	
	

	Purple Colour 0-9 score (PC)
	0.1154
	0.0173
	0.3057
	0.0294
	0.2022
	1
	
	
	
	
	
	
	
	

	Fresh leaf yield kg/tree/yr. (FL)
	0.6530
	0.8415
	0.1184
	0.0296
	0.1227
	0.0624
	1
	
	
	
	
	
	
	

	Dry leaf yield kg/tree/yr. (DL)
	0.6527
	0.8426
	0.1206
	0.0270
	0.1185
	0.0589
	0.9996
	
	
	
	
	
	
	

	Leaf oil yield  ml/tree/yr.(OY)
	0.6125
	0.7813
	0.1236
	0.0038
	0.1880
	0.0688
	0.9258
	
	
	
	
	
	
	

	Oil Recovery FYB (FR)
	0.0341
	0.0022
	0.0578
	0.0582
	0.1577
	0.0522
	0.0149
	
	
	
	
	
	
	

	Oil recovery FWB % (DR)
	0.0460
	0.0077
	0.0498
	0.0544
	-0.1711
	-0.0537
	-0.0072
	
	0.9963
	1
	
	
	
	

	Eugenol content % (EC)
	-0.1189
	-0.0726
	-0.1777
	-0.0531
	0.0351
	0.1476
	0.0556
	
	-0.1516
	-0.1495
	
	
	
	

	Eugenol yield ml/tree/yr. (EQ)
	0.6001
	0.7673
	0.0973
	-0.0118
	-0.1933
	-0.0587
	0.9200
	
	0.3260
	0.3349
	
	
	
	

	Yield Index (YI)
	0.5817
	0.7470
	0.0879
	-0.0190
	-0.1809
	-0.0596
	0.8956
	
	0.3964


	0.4045


	
	1


	
	


FWB = Fresh  weight basis; DWB 
 Dry weight basis;  48 (0.05) 
= 0.2790; 48 (0.01) = 0.3612

* Significant at p = 0.05’ ** = significant at p = 0.01 level of significance.

Table 2. Linear  regression between different growth and yield parameters of cinnamon

	Parameter
	PH
	CS
	 CL
	SL
	LS
	PC
	FL
	OY
	FR
	EC
	EY
	YI

	Plant Height 

cm               (PH)
	
	
	
	
	
	
	
	
	
	
	
	

	Canopy Spread cm               (CS)
	
	
	
	
	
	
	
	
	
	
	
	

	Compact/Loose 1-3 Score     (CL)
	
	
	
	
	
	
	
	
	
	
	
	

	Spherical/Linear 1-3 score      (SL)
	
	
	
	
	
	
	
	
	
	
	
	

	Leaf size 

1-3 sore        (LS)
	
	
	
	
	
	
	
	
	
	
	
	

	Purple Colour 

0-9 score      (PC)
	
	
	
	
	
	
	
	
	
	
	
	

	Fresh leaf yield kg/tree/yr.     (FL)
	
	
	
	
	
	
	
	
	
	
	
	

	Leaf oil yield  ml/tree/yr.   (OY)
	
	
	
	
	
	
	
	
	
	
	
	

	Oil Recovery 

%, FWB       (FR)
	
	
	
	
	
	
	
	
	
	
	
	

	Eugenol content %                (EC)
	
	
	
	
	
	
	
	
	
	
	
	

	Eugenol yield ml/tree/yr.    (EC)
	
	
	
	
	
	
	
	
	
	
	
	


FWB = Fresh  weight basis; DWB 
 Dry weight basis;  48 (0.05) 
= 0.2790; 48 (0.01) = 0.3612

* Significant at p = 0.05’ ** = significant at p = 0.01 level of significance.

