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Plus Tree Selection of Cinnamomum porrectum (Roxb.) Kosterm. 
in Phangnga Province

* *

ABSTRACT
 Thep tharo (Cinnamomum porrectum (Roxb.) Kosterm.) is a medicinal and aromatic 
tree mostly distributed throughout southern Thailand.  The utilization of this species is wood 
products, essential oil, and medicinal products.  Currently, the population in natural habitat has 
been greatly reduced. Therefore the replanting should be promoted. In the process of replanting 
and tree improvement program, plus tree selection is one of the most important factors that must 
be considered.  The objectives of this study were to set up plus tree selection criteria and to 
select Thep tharo plus trees for seed and seedling production.  The selection was carried out in 
natural stand at Nirotrangsri Temple, Thai Mueang District, Phangnga Province.  The combined 
10 criteria of wood productivity and pharmaceutical purposes, including total height, diameter at 
breast height, clear bole, stem straightness, stem borer, bark thickness, crown density, essential 
oil content, active compound content and biological activity, were used as plus tree selection 
criteria.  According to these criteria, 10 plus trees were selected from the study site and can be 
used as seed and seedling source for replanting in natural forest and plantation.  Moreover, these 
plus trees are available for further tree improvement program.
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Table 1 Relative weighting score for each criterion for selection Cinnamomum porrectum plus 
tree using paired comparison method

i

TH DBH CB SS SB BT CD EC AC BA

j

Total height (TH) 0 1 1 1 0 0 0 0 0 0
Diameter at breast height (DBH) -1 0 -1 0 0 -1 -1 0 0 0
Clear bole (CB) -1 1 0 1 0 -1 -1 0 0 0
Stem straightness (SS) -1 0 -1 0 0 -1 -1 0 0 0
Stem borer (SB) 0 0 0 0 0 1 1 1 1 1
Bark thickness (BT) 0 1 1 1 -1 0 0 1 1 1
Crown density (CD) 0 1 1 1 -1 0 0 1 1 1
Essential oil content (EC) 0 0 0 0 -1 -1 -1 0 1 1
Active compound content (AC) 0 0 0 0 -1 -1 -1 -1 0 1
Biological activity (BA) 0 0 0 0 -1 -1 -1 -1 -1 0

Sj ij -3 4 1 4 -5 -5 -5 1 3 5
F 9 9 9 9 9 9 9 9 9 9

Sj +F 6 13 10 13 4 4 4 10 12 14
Relative weight (%) 7 14 11 14 4 4 4 11 13 16

[ j

Σ
j j
n ]

T n 

T

n 
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Table 2 The ranking score interval for quantitative characters of Cinnamomum porrectum.

Criteria
Maximum score

(% relative 
weight)

Ranking score 
interval

% Superiority of each tree 
over average of

comparative trees
Total height (TH) 7 0 Less than -15
(m)  1 -15 to 0
  3 1 to 15
  5 16 to 30
  7 More than 30
Diameter at breast height (DBH) 14 2 Less than -15
(cm)  5 -15 to 0
  8 1 to 15
  11 16 to 30
  14 More than 30
Bark thickness (BT) 4 0 Less than -15
(cm)  1 -15 to 0
  2 1 to 15

3 16 to 30
  4 More than 30
Essential oil content (EC) 11 3 Less than -15
(%)  5 -15 to 0
  7 1 to 15

9 16 to 30
  11 More than 30
Active compound content (AC) 13 1 Less than -15
(%)  4 -15 to 0
  7 1 to 15

10 16 to 30
  13 More than 30
Biological activity (BA) 16 4 Less than -15
(mg/ml)  7 -15 to 0
  10 1 to 15
  13 16 to 30
  16 More than 30
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Table 3 The ranking score interval for qualitative characters of Cinnamomum porrectum.

Criteria

Maximum 
score

(% relative 
weight)

Ranking 
score interval Characters

Clear bole (CB)

branch (diameter >1/3 of adjacent 
stem) originating from the main 
stem

11 2 Branching in 1st quarter of stem
 5 Branching in 2nd quarter of stem
 8 Branching in 3rd quarter of stem
 11 Branching in 4th quarter of stem

Stem straightness (SS)
 Points depend upon vertical 

and stem straightness

14 2 Not vertical, >4 bends
 6 Roughly vertical, 3-4 bends
 10 Roughly vertical, 1-2 bends
 14 Completely vertical and straight

Stem borer (SB)
 Points depend upon number of 

hole caused by stem borer

 1 More than 4 holes
 2 3-4 holes
 3 1-2 holes

4 No hole

Crown density (CD)
Points depend upon density and 

regular of foliage

4 1 Low dense
2 Medium dense
3 Dense and irregular
4 Dense and regular

A B C D 

Figure 1 Scoring of clear bole of Cinnamomum porrectum.
 (A) > ¾ of stem length = 11 (B) ¾ of stem length = 8
 (C) ½ of stem length = 5 (D) ¼ of stem length = 2
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A B C D 

Figure 2 Scoring of stem straightness of Cinnamomum porrectum.
 (A) Straight = 14 (B) 1-2 bends = 10
 (C) 3-4 bends = 6 (D) > 4 bends = 2

Figure 3 Stem of Cinnamomum porrectum damaged by stem borer.
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A B 

C D 

Figure 4 Scoring of crown density of Cinnamomum porrectum.
 (A) Dense and regular = 4 (B) Dense and irregular = 3
 (C) Medium dense = 2 (D) Low dense = 1
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