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ABSTRACT 
 
The probable impact of some stimulants on plugging index during tapping in Hevea trees was 
investigated using the NIG 805 clone in the clonal garden of Rubber Research Institute of Nigeria, 
Iyanomo, Benin City. The experiment comprised of five (5) different treatments in three replicates. 
Each replicate comprised of 3 trees making a total of forty-five (45) trees. The study spanned a three 
month period (October to December) for two consecutive years. Stimulation was done once monthly 
and tapping done using the ½S, d/3 tapping mode. Data collected include length of tapping cut, initial 
volume (volume of latex flow within the first five minutes after tapping) and the final volume (volume 
of latex flow two hours after tapping.  Results were analysed using ANOVA. The result for both years 
showed that there was no significant difference in the plugging index of the trees stimulated with 
Mortex 50, Vitex and control while there was a significant difference for those trees stimulated with 
Ethephone and Mortex 25.  
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1. INTRODUCTION 
 
Natural rubber is obtained from the latex of the 
Hevea brasiliensis Muell.-Arg (Para rubber) tree. 
This tree which is native to rain forests of the 
tropical region of the Great Amazonian basin of 
South America [1] is presently the only 
economically viable source of natural rubber. The 
excellent physical properties and good yield 
gives its rubber a wide variety of industrial uses 
[2,3,4]. The Hevea tree has a distinctive 
physiology, where the production of latex – a 
secondary metabolite - is confined to the latex 
vessels called laticifers. These laticifers are 
found exclusively in the phloem tissue of the 
vascular bundle [5]. The biosynthesis of the 
latex, like other secondary metabolites, is 
affected by plant hormones. 
 
For efficient latex production in the Hevea tree, 
an efficient tapping system is required. Tapping 
is the controlled incision of the bark of the Hevea 
tree which results in latex out-flow. The quantity 
of latex obtained with each successive                  
tapping depends on how easily the latex flows 
[6], the duration of flow [7] and latex regeneration 
within the tree [8,9]. The ease of the latex flow is 
also dependent on the speed or time within the 
latex coagulates, thereby clogging up the incised 
laticifers.  

 
[10,11] had observed that the decrease in the 
rate of latex flow was due to an obstruction to the 
flow commencing soon after tapping. This 
obstruction, located at or near the cut ends of 
vessels is as a result of the vessels being 
plugged internally with coagulated rubber. This 
internal plug formation starts soon after tapping, 
and with time as more vessels become plugged, 
a gradual decrease in the flow rate results. The 
flow ultimately ceases when all the vessels are 
plugged. Based on these observations of [11] 
research advanced in two main lines: one, 
seeking physico-chemical explanations on the 
mechanism controlling vessel plugging 
[12,13,14,15,16,17], while the other looked into 
clonal differences in plugging behaviour and 
latex flow pattern [18,19,20,21]. 
 
Plug formation is an important physiological 
clonal characteristic which is probably genetically 
determined. The rapidity of plug formation 
determines the time of latex flow as its flow 
declines sharply and stops within a short period 

in clones where plugging is swift [22]. The 
reverse is the case in clones where plug 
formation is slower. 
 
Studies on flow curves and plugging behaviour of 
clones prompted [19] and [18] to evolve an 
important parameter, "the plugging index", which 
is a good measure of the rapidity of plugging in 
clones. The plugging index is defined as one 
hundred times the initial flow rate (in ml/min) for 
the first five or ten minutes after tapping upon the 
total volume (yield) of latex. 

 
Plugging index has been found be positively 
correlated with girth increment, Dry rubber 
content (DRC) of latex and response to yield 
stimulation, but negatively correlated with yield 
and incidence of dryness (Brown Bast) in Hevea 
[22]. 
 
Tapping has been shown to affect latex 
regeneration and increase the possibility of the 
development of Tapping Panel Dryness (TPD), 
therefore, lower tapping frequencies have been 
adopted while using stimulants to enhance the 
yield, compensating for the reduced tapping 
frequencies [23]. Studies have also shown that 
tapping frequency is not only reduced with 
stimulants but also increases land and labour 
productivity [24,25].  
 
Stimulants are chemical hormones which when 
applied on the tree bark (over, under or on the 
tapping panel) tends to delay plugging thereby 
prolonging the duration of the latex flow [26]. 
Ethelene in various forms has over the years 
been the most common stimulant used. The 
ethylene acts by increasing the pressure and 
elasticity of the laticifers, thereby decreasing the 
coagulation of the latex and extending the latex 
flow time [27]. To ensure high and sustained 
yields, suitable tapping and stimulation regimes 
must be adopted, which have little or no 
deleterious effects on tree growth, bark renewal, 
and appearance of the phenomenon of bark 
dryness [23]. 
 
The essence of this study is to investigate                    
the impact of a new stimulant Mortex on the 
plugging index in Hevea tress, in comparison 
with other existing stimulants, using the NIG 805 
trees in the clonal garden of the Rubber 
Research Institute of Nigeria, Iyanomo, Benin 
City. 



2. MATERIALS AND METHODS
 
The NIG 805 clone developed by the Rubber 
Research Institute of Nigeria, Iyanomo was used 
as the test clone in an experiment which was set 
out in a randomised complete block design in the 
clonal garden of Rubber Research Institute of 
Nigeria, Iyanomo. The experiment had five (5) 
different treatments in three replicates 
comprising three trees each, making a total of 
forty-five (45) trees. The treatments used were 
mortex 25, mortex 50, vitex, ethephon and the 
control which had no stimulant. The ½S, d/3 
tapping mode was used in tapping the trees and 
the stimulation was done once a month (thirty 
days). The latex flow time for each tree 
was two hours. Tapping and data collection was 
carried out over a three consecutive 
month period - September, October and 
November. Data collected include initial volume 
(volume [ml] of latex flow within the first five 
minutes after tapping), final volume (volume [ml] 
of latex flow two hours after tapping). The 
experiment was repeated the follow
the same period (September, October and 
November) using the same set of trees.
results were analysed using Analysis of Variance 
(ANOVA). 
 

3. RESULTS AND DISCUSSION
 
The results of the analyses of variance showed a 
significant difference in the mean plugging index 
of the experimental trees due to the treatment 
(Table 1), indicating that the stimulants had some 
effect on the plugging index. This is in accord 
with [10] claim that stimulants increase yield by 
delaying the plugging index which 
prolongs the flow of latex. A mean separation 
(Fig. 1) showed no significant difference in the 
plugging index of the trees stimulated with Vitex, 
Mortex 50 and the control which had no 
stimulation. The plugging indices of the trees 
stimulated with mortex 25 and ethephone, were 
not significantly different from each other, though 
that of ethephone was signigicantly different from 
Vitex, Mortex 50 and the control. 
 
The plugging index is also related to many other 
clonal characters in the Hevea tree. Al
negatively correlated with yield and incidence of 
dryness, it is positively correlated with the dry 
rubber content (DRC) of the latex, girth, and the 
extent of response to yield stimulation [22].
analysis of variance (Table 2) and subsequen
a test of the level of significance of the mean 
DRC (Fig. 2) showed that there was a significant 
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plugging index of the trees stimulated with Vitex, 
Mortex 50 and the control which had no 
stimulation. The plugging indices of the trees 

mortex 25 and ethephone, were 
not significantly different from each other, though 
that of ethephone was signigicantly different from 

The plugging index is also related to many other 
tree. Although it is 

negatively correlated with yield and incidence of 
dryness, it is positively correlated with the dry 
rubber content (DRC) of the latex, girth, and the 
extent of response to yield stimulation [22]. An 
analysis of variance (Table 2) and subsequently 
a test of the level of significance of the mean 
DRC (Fig. 2) showed that there was a significant 

difference in the DRC of the latex produced by 
the test trees. The trees of the control had the 
highest DRC. Amongst the stimulated trees, 
those of the Mortex 25 had the highest DRC 
of 43% closely followed by those of                                             
Vitex with 39.92% (Table 3). Though the                        
test results may not have conformed totally                    
to the findings of [22], it however showed that the 
trees stimulated with Ethephone which had the 
lowest plugging index also had the lowest DRC. 
Therefore, going by these findings and those of 
[22], a Hevea tree with high plugging index will 
most likely have a high DRC. 
 

Table 1  
 
Source of 
variation 

df SS MS

Week 14 17.43 1.24
Treatment 4 2.14 0.53
Error 56 31.33 0.56
Total 74 50.90  

p≤0.05: * means significant difference in plugging 
index of latex produced

 

Fig. 1. Mean plugging index for the different 
stimulants 
LSD = 0.31 

 

 

Fig. 2. Mean separation of the Rubber 
Content (DRC %) of latex produced

LSD = 1.49: a,b,c,d,e; means are significantly different
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Table 2. Analysis of variance of mean rubber 
content (DRC %) of latex 

 

Source of 
variation 

df SS MS F 

Week 11 717.38 65.22 7.78 

Treatment 4 1056.57 264.14 31.49* 

Error 44 369.03 8.39  

Total 59 2142.98   
p≤0.05: * means significant difference in dry rubber 

content of latex produced 
 

Table 3. Comparison of the means of the 
plugging index and dry rubber content 

 (DRC %) of latex 
 

Stimulant Plugging 
index 

Dry rubber 
content 

Vitex 2.56
a
 39.92

 c
 

Mortex 50 2.5
 a
 37.25

 d
 

Control 2.43 a 44.5 a 
Mortex 25 2.27

 ab
 43

 b
 

Ethephone 2.09 b 32.75 e 
LSD 0.31                     1.49 

 

4. CONCLUSION  
 

From the foregoing, it is shown that stimulation 
may actually have no serious effect on plugging 
index as there was no significant difference in the 
plugging index of the control trees and the 
Mortex 50 and the Vitex stimulated trees. 
However, one cannot say conclusively that there 
is actually a positive correlation between the 
plugging index and the DRC. More studies will 
definitely need to be carried out to confirm the 
correlation. 
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