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to mechano-chemical reclamation process and the milling time employed was 5 

minutes. 

 
Table 3. Rubber compositions used in the rubber compounds 

 

Compound No. Rubber Composition 

NS 1  100% Virgin NR  

NS 2 (Control 1) 85% Virgin NR + 15% Virgin NBR  

NS 3 (Control 2) 85% Virgin NR + 15% NBR glove waste 

NS 4 85% Virgin NR + 15% NBR glove waste reclaimed with a novel 

reclaiming agent 

NS 5 85% Virgin NR + 15% NBR glove waste reclaimed with TMTD 

 

Cure characteristics, physico-mechanical and ageing properties of the rubber 

compounds were determined and the results are tabulated below. 

 
Table 4. Physico-mechanical properties of rubber compounds 

 

Compound No. NS 1 NS 2 NS 3 NS 4 NS 5 

Hardness (IRHD) 39 49 39 39 42 

Modulus at 100% elongation (MPa) 2.29 2.74 2.33 2.44 2.16 

Modulus at 300% elongation (MPa) 8.17 7.71 - 4.09 6.89 

Tensile strength (MPa) 15.42 12.92 5.85 6.25 7.88 

Elongation at break (%) 432 381 266 327 337 

Tear strength (N/mm) 26.73 32.30 16.93 23.54 23.99 

Resilience (%) 64 49 48 48 54 

Abrasion volume loss (mm
3
) 191 187 350 269 229 

Compression set (%) 10.16 14.92 20.38 18.93 17.54 

 

Table 5. Percentage retention of physico-mechanical properties after ageing 

 

Compound 

No. 

Tensile 

strength 

(%) 

Modulus at  100% 

elongation 

(%) 

Elongation at 

break 

(%) 

Tear strength 

(%) 

NS 1 81 130 78 112 

NS 2 79 140 88 101 

NS 3 114 146 91 143 

NS 4 122 130 99 107 

NS 5 93 149 91 131 
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As expected, properties of NS 2 (Control 1) containing virgin rubbers were 

superior to those of NS 3 (Control 2) containing waste and NS 4 and NS 5 containing 

reclaimed rubber. It is interesting to note that the mechanical properties of NS 4, 

prepared with a novel reclaiming agent are better than those of NS 3. Physico-

mechanical properties such as hardness, modulus at 100% elongation, elongation at 

break, tear strength, abrasion volume loss and compression set of NS 4 were 

comparable to those of NS 5, prepared with the conventional reclaiming agent 

tetramethylthiuram disulphide (TMTD). Further, percentage retention of tensile 

strength and elongation at break of NS 4 after ageing were higher than those of NS 5.  

 

Development of rubber-plastic composites for special applications 

(a) Effect of peroxide loading on properties of NR and LDPE composites 

A series of 70:30 NR/LDPE composites was formulated with equal amounts 

of sulphur (0.5 php), but varying the dicumyl peroxide (DCP) loading from 0-0.9 php. 

The composite without DCP (with sulphur alone) was considered as the Control. The 

composites were prepared by melt mixing using a Brabender Plasticorder at a 

temperature of 130
0
C and rotor speed of 60 rpm. Total mixing time was kept constant 

at 14 minutes. NR/LDPE composites were compressed in an electrically heated 

hydraulic press at 150
o
C under 3.5 bar pressure for 15 minutes to produce 2 mm thick 

sheets. Physico-mechanical, chemical, ageing and morphological properties were 

evaluated according to ISO and ASTM test methods.  

Variation of hardness of NR/LDPE composites at different DCP loadings is 

shown in Figure 1. Hardness of all the composites was in the range 55 to 65 IRHD. 

Hardness increases (11% compared to the Control) up to DCP loading of 0.3 php and 

decreases thereafter with the increase of DCP loading. Increase in hardness of the 

composite with DCP loading of 0.1 php compared to the Control is due to the 

formation of additional crosslinks in the NR phase with the addition of DCP. Further 

increase in DCP loading up to 0.3 php may have produced more crosslinks in the NR 

phase, and between NR and LDPE phases. 
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Fig. 1. Hardness of NR/LDPE composites at different DCP loadings 

 

Stress-strain curves for 70:30 NR/LDPE composites at all DCP loadings 

exhibit similar elastic behavior as shown in Figure 2 indicating that the continuous 

phase of the composites is NR. With the incorporation of 0.1 php loading of DCP, the 

elasticity increased and it may be associated with the increase of crosslink density in 

the NR phase. Sulfur crosslinked rubber shows high elasticity than DCP crosslinked 

rubber due to the presence of flexible polysulphide crosslinks. DCP crosslinked 

rubber has mainly rigid C-C crosslinks between the macromolecular chains. 

 

 

 

 

 

 

 

 

 

 

 

 
Fig. 2. Stress-strain curves of NR/LDPE composites with DCP loading 

 

Figure 3 shows a marked increase in tensile strength from 0 to 0.3 php DCP 

loading and a decrease thereafter. The highest tensile strength is shown at the DCP 
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loading of 0.3 php and may be associated with the highest crosslink density of the 

composite and/or with the highest degree of crystallinity of the LDPE phase. 

As expected, composites at all DCP loadings showed high tear strength 

values compared to the Control (Fig. 4). Tear strength is highest at the DCP loading 

of 0.3 php. This may be attributed to reduction in crack propagation during tearing 

due to improvement of interfacial adhesion between NR and LDPE phases. 

Improvement in interfacial adhesion could be a consequence of increased crosslink 

density as evident from results of hardness.  

 

 

 

 

 

 

 

 
                 
 

 

 

 

 

 

Fig. 3. Tensile strength of NR/LDPE composites at different DCP loadings 

 

  

 

 

 

 

 

 

 

 

                     

 

 

 
Fig. 4. Tear strength of NR/LDPE composites at different DCP loadings 



RUBBER TECHNOLOY 

163 

 

Figure 5 exhibits higher values for the gel content of composites containing 

DCP compared to the Control confirming that DCP generates more crosslinks in the 

NR phase of the composites. The highest gel content  is shown at  DCP  loading of 

0.3 php. However, there was no significant difference between the gel content of the 

five composites containing DCP.  

  

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

Fig. 5. Gel content of NR/LDPE composites at different DCP loadings 

 

 Table 6 indicates that all composites containing either sulfur vulcanizing 

system alone or both DCP and sulfur vulcanizing systems are highly resistant to 

ageing or in other words thermal degradation. Percentage retention of mechanical 

properties was greater than 100 for the Control and was between 94-97 for the other 

composites. 

 
Table 6. Ageing properties of NR/LDPE composites at different DCP loadings 

 

DCP loading (php) Retention of tensile strength 

(%) 

Retention of elongation  

at break (%) 

0 118 104 

0.1 95 97 

0.3 98 97 

0.5 95 98 

0.7 96 97 

0.9 94 96 
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Table 7 shows the glass transition temperature (Tg), melting temperature 

(Tm) and degree of crystallinity of composites. Tg of NR increases with the addition 

of a DCP loading of 0.1 php confirming that the formation of additional crosslinks in 

the NR phase by DCP. With further increase of DCP loading, there is a slight increase 

in Tg indicating formation of more crosslinks at the NR phase. Tm of LDPE also 

increases with the addition of a DCP loading of 0.1 php and is associated with the 

higher degree of crystallinity of the LDPE phase. The highest degree of crystallinty is 

shown at the DCP loading of 0.3 phpp. 

 
Table 7. Thermal properties of NR/LDPE composites at different DCP loadings 

 

DCP loading, php Tg ( 
0
C) Tm ( 

0
C) Degree of crystallinity (%) 

0 -58.6 109.3 16.6 

0.1 -56.8 110.0 19.5 

0.3 -56.5 110.8 20.8 

0.5 -56.4 110.5 18.9 

0.7 -56.3 109.8 15.2 

0.9 -55.9 108.3 15.6 

 

Figure 6 (a-c) show tensile fracture surfaces of the Control and the 

composites at DCP loadings of 0.3 and 0.9 php.  The fracture surface of the Control is 

rough (Fig. 6a), while that of the composite at DCP loading of 0.3php is smooth (Fig. 

6b). Fracture surface of the composite at DCP loading of 0.9 php shows rough 

fracture along with porosity in the composite (Fig. 6c). 
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Fig. 6.  SEM images of tensile fracture surfaces of composites at different DCP loadings 

(magnification x 10.000)     a) Control    b) 0.3 php    c) 0.9 php 

 

(W D M Sampath, D G Edirisinghe and S M Egodage - Senior Lecturer, Dept. of Chemical 

and Process Engineering, University of Moratuwa) 

 

(b) Effect of blend ratio on physico-mechanical, chemical and morphological 

properties of NR/LDPE blends 

A series of simple blends of NR/LDPE was formulated by varying the NR: 

LDPE blend ratio from 90:10 to 10:90 at 20 w/w% intervals and 100% LDPE was 

used as the Control. The blends were prepared using a Brabender Plasticorder by melt 

mixing at a temperature of 150˚C, and at a rotor speed of 60 rpm. Simple blends were 

prepared using a hydraulic press operated at a temperature of 150˚C. Physical, 

chemical and morphological properties were evaluated according to ISO and ASTM 

test methods. There was no significant variation in water absorption with NR:LDPE 

blend ratio. All the NR/LDPE simple blends dissolved in boiled p-xylene and hence 

these blends have poor solvent resistance. Further, swelling resistance in p-xylene 

increased with the increase of NR loading, which means solvent resistance increased 

with the increase of LDPE loading. Tensile strength decreased with the increase in 

NR loading, while elongation at break increased. Hardness of the blends was not 
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significantly different. Swelling resistance in p-xylene increased with the increase of 

NR loading, which means solvent resistance increased with the increase of LDPE 

loading.  

The SEM image of a simple NR/LDPE blend at a specific blend composition 

illustrated relatively large agglomerates of LDPE phase. Further, the results revealed 

that blends with different properties required for different applications could be 

obtained by varying the blend ratio. A research paper titled “Effect of blend 

composition on physical, chemical and morphological properties of natural rubber / 

low density polyethylene blends” was presented at the Winc 2016 Wayamba 

International Conference held during 19-20
th

 August, 2016 at the Wayamba 

University of Sri Lanka (W D M Sampath and W M S L Dissanayake – BSc 

(Chemical Technology) undergraduate student, Sabaragamuwa University of Sri 

Lanka). 

 

Industrial extension 

The following properties were tested and test reports were issued to the 

companies at their request. 

 

Hardness of  

sole crepe samples 

Physico-mechanical properties of  

rubber/plastic compounds 

Physico-mechanical properties 

of rubber/plastic products 

Kegalle Plantations, Sharmini Rubber Industries ATG Ceylon (Pvt.) Ltd. 

Pallegama Estate Elastomeric Engineering Ltd. Textrip (Pvt.) Ltd. 

Kegalle Plantations  

Atale Estate 

Laugfs Corporation (Rubber) Ltd. 

Global Rubber Industries 

Sri Lanka Institute of Textile & 

Apparel 

Elpitiya Estate US Lanka Rubber Solutions  (Pvt.) 

Ltd. 

Mapa Lalan (Pvt.) Ltd. 

Midas Safety Company 

Panawatta Estate Abia Group of Company  (Pvt.) Ltd. Dipped Products Ltd. 

Dewalakanda Estate Samson Reclaim Rubber Ltd. Vaughan Chemicals (Pvt.)  Ltd. 

 Industrial Development Board Lalan Rubbers 

 Trelleborg Lanka (Pvt.) Ltd. Road Development Authority 

 Dipped Products Ltd.  

 Aroma Company Ltd.  

 Starco Lanka (Pvt.) Ltd.  

 Road Development Authority  

 Autoways (Pvt.) Ltd.  

 Unicorn Tyre Retreading (Pvt.) Ltd.  
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The following compound developments were conducted on request. 

 
Compound development Client 

NR latex based adhesive for shoes Rubber smallholder cum entrepreneur 

NR based compound for roofing sheets Back Office Medicine Company 

NR based compound with good adhesion property Midas Safety Company 

Infant play item out of NR Green Rubber Toy Company 

Bat grip out of NR      Cricket Coach 

NR/NBR/polyvinyl chloride (PVC) blend Sharmini Rubber Industries 
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POLYMER CHEMISTRY 

 

I H K Samarasinghe 
 

 
DETAILED REVIEW 

 

Staff 

Dr (Mrs) A H L Nilmini, Head of Polymer Chemistry Department resigned 

from the institute on 01
st
 of March 2016. Mrs I H K Samarasinghe, Research Officer 

was assigned as the in charge of overall activities of the department with effect from 

02
nd

 May 2016 and was on duty throughout the year. Mr Y R Somarathna was 

recruited to the Department as a Research Officer with effect from 1
st
 of June 2016. 

Mrs Nirmala Jayawardena, Experimental Officer was on duty throughout the year. 

Mrs Hiruni Hewamulla, Technical Officer was on duty throughout the year. Miss 

Kalani Edirisinghe and Mr Tharindu Perera, Technical Officers resigned from the 

Institute with effect from 5
th

 August 2016 and 02
nd

 December 2016, respectively. Mr 

M A D W K Thilakarathne, Management Assistant was on duty throughout the year. 

 

Lectures/Seminars/Training/Workshops/Conferences/Meetings attended 

 
Officer/s Subject/Theme Organization 

IHK Samarasinghe Five day national workshop 

on Separation Techniques in 

Natural Product Research 

Institute of Fundamental Studies, 

Kandy 

Workshop on International 

Grants 

National Science Foundation  

YR Somarathna One week Certificate 

Course in Rubber 

Technology 

Cochin University of Science & 

Technology, India & Indian Rubber 

Institute, Kerala Branch, India 

IHK Samarasinghe 

YR Somarathna 

45
th

 Scientific Committee 

Meeting 

Rubber Research Institute of Sri 

Lanka 

Workshop on Scientific 

Writing 

Rubber Research Institute of Sri 

Lanka 

Workshop on Statistical 

Methods & Crop Modeling 

Rubber Research Institute of Sri 

Lanka 

6
th

 Symposium on 

Plantation Crop Research 

CRI, RRI, TRI and SRI 
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Lectures/Seminars/Conferences/Training conducted 

 
Officer/s Subject/Theme Beneficiary/Client 

IHK Samarasinghe Manufacture of centrifuged 

latex 

Induction Course for Planter Trainees 

- NIPM 

YR Somarathna Certificate Course in Rubber 

Technology 

Certificate course students of Plastic 

and Rubber Institute 

Staff of the 

department 

Analytical Techniques on 

polymer  characterization 

(FTIR, DSC & DMA) 

Batch of students of National 

Diploma in Technology, University 

of  Moratuwa 

Staff of the 

Department 

Field training program on 

“Polymer Technology” 

Undergraduate students of Palm & 

Latex Technology and Value 

Addition - Uva Wellassa  University 

 
LABORATORY INVESTIGATIONS 

 
Development of an environmental friendly preservative for NR latex as a 
replacement for TMTD/ZnO preservative system 

At present, a mixture of ammonia, with TMTD/ZnO is the most common and 
industrially accepted preservative system for concentrated NR latex in the rubber 
industry. TMTD is now considered as a chemical that generates nitrosoamine, which 
is a well-known cariogenic substance. The present work attempted to develop a new 
environmentally friendly preservative system using a commercially available low 
toxic anti-microbial compound. Several trails were carried out to evaluate 
effectiveness of the new preservative system. It was observed that the new system 
maintains the required levels of VFA. However, MST values were not achieved 
within the required duration. Hence, the trials are being carried out to address this 
issue (A H L R Nilmini, Nirmala Jayawardena and Hiruni Hewamulla). 
 
Evaluation of raw rubber properties of RSS made out from blends of Skim 
Natural Rubber Latex and Field Natural Rubber Latex  

Skim latex is a material generated as a by-product during the manufacture of 
concentrated latex using the centrifugation process. After centrifuging the fresh field 
latex, 5-10% of total rubber together with an enhanced proportion of the non-rubber 
constituent in the original latex remains in the serum phase or skim latex. The skim 
latex is composed of small rubber particles in range of 0.04 to 0.4 µm with the mean 
particle diameter of about 0.1µm, while those of large rubber particles in concentrated 
latex is from 0.1 to 3 µm with a mean diameter of 1 µm.  

Skim latex is generally converted into crepe form and is treated as a low 
grade rubber due to its higher protein (hence nitrogen) content than the conventional 
grades of rubber. However, it was recently noted that there is a potential of 
adulteration of field natural rubber latex with the skim latex and the blend is used for 
the manufacture of conventional type Ribbed Smoked sheet Rubber. This yields 
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unexpected processing problems due to the unavailability of the literature on the raw 
rubber and curing properties of RSS made out of these blends. Therefore, an 
experiment was commenced to prepare RSS from skim and normal field latex blends 
and to evaluate their performance. The latex blends were prepared according to the 
volume ratios shown in Table 1. These latex blends were coagulated using formic 
acid and processed into RSS following the standard manufacturing procedure of RSS.   

 
Table 1. Volume ratios used to prepare the latex blend series 

 

 

Skim latex used for the experiment was obtained from Lak Latex (Pvt) Ltd. 
and Natural rubber latex was obtained from the estate belong to Rubber Research 
Institute. Skim latex and Natural rubber latex volumes were mixed according to the 
volumes given in Table 1 to prepare the blend series. SNR0 and SNR 20 samples 
were diluted to 10% DRC after mixing by adding fresh clean water prior to 
coagulation. Formic acid was added until pH reach to isoelectric point in order to 
achieve proper coagulation. It was observed that formic acid consumption was 
gradually increased due to the increase amount of Skim latex. Soft coagulum which 
is suitable to manufacture RSS sheets were obtained for all samples except SNR100 
which contained only Skim rubber latex (I H K Samarasinghe, S Siriwardene and 
Dushanthi Lakmini). 

 
Development of coir pith encapsulated slow releasing fertilizer block 

A production process was developed to manufacture cube shaped coir 
encapsulated fertilizer blocks on the request of Soils & Plant Nutrition department.  A 
special rubber compound was developed and used to bind the coir matrix. A mixture 
of fertilizer was incorporated to the blocks during the manufacturing process. The 
experiment was focused to develop a manufacturing process to produce the blocks 
with the required moisture content, level of porosity and rate of nutrient release. The 
blocks developed were found to be quite durable, user friendly, light weight and 
inexpensive qualifying them for the use in the field.  A batch of 400 coir blocks were 
produced and given to Soils and Plant Nutrition department to evaluate the 
effectiveness of these blocks as a slow releasing fertilizer blocks (I H K 
Samarasinghe and Tharindu Perera). 
 
 

Sample No SNR0 SNR20 SNR40 SNR60 SNR80 SNR100 

Natural Rubber Latex 
(L) (DRC 30%) 

6.67 5.34 4 2.67 1.34 0 

Skim Latex (L)  
(DRC 5%) 

0 8 16 24 32 40 

% Skim rubber in the 
sample (W/W) 

0 20 40 60 80 100 
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Development of latex based adhesive for footwear industry 
A medium scale rubber state owner requested to develop a latex based 

adhesive for a special type of shoes.  This adhesive should act as a bonding agent that 
promotes adhesion between textile and paper. Natural rubber latex based adhesive 
with required adhesive bond strength, stability and viscosity was developed after 
carrying out several trials. 

The development was carried out collaboratively with the Rubber 
Technology and Development department (D G Edirisinghe, I H K Samarasinghe, 
Hiruni Dhanukamale and S I Yapa). 
 
Development of a low cost polymer based water proofing cement 

An entrepreneur requested to develop a new low cost polymer based water 
proofing cement that can replace the presently available imported and high cost 
waterproofing cement. High cost of the bonding agent has resulted in higher 
manufacturing cost and unfavorable market environment.  In order to overcome this 
problem, a new polymer based bonding agent, which will give the similar properties 
of currently using imported bonding agent was developed. Firstly, the currently using 
bonding agent was identified using polymer characterization techniques. Then several 
low cost compounds that show similar properties of the presently using compounds 
were identified. Trails are being carried out with newly identified compounds 
including NR with non-ionic surfactants and several low cost synthetic rubber lattices 
in order to meet the desired properties of the water proofing cement (Y R 
Somarathne). 
 
Industrial extensions 
Both technical and consultancy services were provided to the following industries. 

 Macksons Paints Lanka (Pvt) Ltd. 

 Lalan Rubber (Pvt) Ltd. 

 Richard Pieris Natural Foams Ltd. 

 ACL Plastics PLC 

 DR Home Appliances (Pvt) Ltd. 

 Dipped Products PLC 

 Jafferjee Brothers Exporters (Pvt) Ltd. 

 Sunshine Packaging Lanka Ltd. 

 DSI 

 Ceylon Electricity Board 

 National Water Supply & Drainage Board 

 Sri Lankan Institute of Textile Apparel 

 ATG Lanka (Pvt) Ltd. 

 Textrip (Pvt) Ltd. 

 Laughs Corporation (Rubber) Ltd. 

 Sri Lanka Railways 
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RAW RUBBER AND CHEMICAL ANALYSIS 

 

A P Attanayake 
 

 
DETAILED REVIEW 

 

Staff 

Mrs A P Attanayake, Research Officer was the in-charge officer of overall 

activities of the department throughout the year. Mrs I H K Samarasinghe, Research 

Officer was transferred to the Polymer Chemistry department and Mr A M K S P 

Adhikari, Research Officer was assumed duties since 2
nd

 May 2016.  

 Mrs L Wanigatunga, Experimental Officer retired from the duties with effect 

from 12
th
 April 2016 after providing an outstanding 37 years of service to the 

Institute. Mrs H V K Gamage, Mr L P P Vitharana, Mrs C Lokuge and Miss M 

Wijesekera, Experimental Officers were on duty throughout the year. Miss S P 

Wijewardana, Technical Officer was on duty throughout the year. Miss D Lakmini, 

Technical Officer resigned from duties with effect from 11
th
 July 2016. Mr G 

Gunasena, Management Assistant was transferred to the Accounts Department with 

effect from 06
th 

September 2016. Miss W D D Samanmali, Management Assistant 

was on duty throughout the year. 

 

Research Students 

 

 Mr Deshan E Weeraratne, BSc students from Faculty of Applied Science, 

Department of Chemistry, University of Sri Jayewardenepura, completed his final 

year research project on “Identification of acetone extractable non-rubber in Raw 

Natural Rubber” under the supervision of, Mrs Anusha Attanayake. 

 K A Shashi Udayanga BSc students from Faculty of Applied Science, 

Department of Chemistry, University of Sri Jayewardenepura, completed his final 

year research project on “Physical Properties of RRISL 203 Clone under the 

supervision of, Mrs Anusha Attanayake. 

 

Training Programmes 

Training Programmes were carried out for the following Officers/students as 

detailed below.   

 
Client  Subject 

Miss T MWathsala Nimanthi - Lak Latex (Pvt) Ltd. Latex Testing 

Mr AT Rajakaruna - Camso Loadstar (Pvt) Ltd. Raw Rubber Testing 

Wayamba University  Latex Testing 
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Lectures/Seminars/Workshops/Meetings attended 
 

Officer/s Subject Organization  

AP Attanayake Head of the department Meeting   Dartonfield, RRISL 

AP Attanayake Meeting with secretary  Dartonfield, RRISL 

AP Attanayake Staff Meeting Dartonfield, RRISL 

AP Attanayake Workshop of editing & reviewing research 

articles  

ITI 

AP Attanayake 

IHK Samarasinghe 

Workshop on “Scientific writing” Dartonfield, RRISL 

AP Attanayake 

IHK Samarasinghe 

Workshop on statistical design  Dartonfield, RRISL 

IHK Samarasinghe Kandy National workshop on separation 

techniques in natural product research 

NIFS 

 

Lectures/Seminars/Workshops/Meetings conducted 

 
Officer/s  Subject Organization  

AP Attanayake Lecture on “Sampling of latex & dry rubber 

for students from National Diploma in 

Plantation extension management 2014/2016”  

National Institute of 

Plantation Management 

AP Attanayake Raw rubber testing National Diploma in 

Technology, University of 

Moratuwa 

 
LABORATORY INVESTIGATIONS 

 

Effect of ethephon stimulation for dynamic - mechanical properties 

Effect of ethephon stimulation for the dynamic - mechanical properties has 

not been studied previously. Thus, there is a need to study the above subject as the 

present scenario in the world is changed to low frequency harvesting system.  

Un-fractioned-unbleached crepe rubber was prepared from mono clonal 

(RRISL 121) mature rubber trees from the Galewatta Division and Dartonfield Estate, 

for the experiment. The treatment plots were set up allocating 25 trees to each plot. 

Trees in each block were stimulated with different concentrations of ethephon 

ranging from (3%-4%) and un-stimulated rubber kept as the control sample. Tapping 

frequency was half spiral once in three days. ACS 1 gum compound was prepared 

from raw rubber for the analysis.                                                                                                      

A complete rheological analysis such as frequency sweep and strain sweep 

tests are performed on the Rubber process analyzer (RPA) at 130
0
C in order to access 

the differences in molecular weight, molecular weight distribution and branching. To 
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verify the branching effect on polymers – LAOS test was performed on the three 

samples and Lissajous diagram was observed at maximum strain of 90
0
C. 

 

 
 

Fig. 1. Variation of storage modules with frequency 

 

 
 

Fig. 2. Variation of Loss modules with frequency 
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Fig. 3. Variation of Tan Δ value with frequency 

 

The frequency sweep test data shows clearly that the control sample shows 

higher modulus compare of the ethephon applied samples, which signifies that the 

molecular architect are different (Fig. 1 & 2). The tan delta trend of frequency sweep 

data shows that the relaxations pattern of the lower molecular fraction of ethephon 

applied samples are different than the control sample (Fig. 3). 

The strain sweep test results (LAOS test) prove that all the test polymers are 

linear in nature with no branching effect as it is observed from the calculated LCB 

index and the Lissajous diagram from the above observations, it is clear that control 

sample has a higher molecular weight and different relaxation behavior, therefore the 

Mooney value ML (1+4) of control is higher than ethephon applied samples (A P 

Attanayake, C Lokuge and L P Vitharana). 

 

Establishment of new test method for the determination of dirt content  

Oil based bleaching agent used as the peptizer for the recently used method 

for the determination of dirt content. However due to toxicity of above chemical, a 

new method was adopted by using copper oleate as the peptizer. There was no 

significant difference in results between two test methods (A P Attanayake and L P 

Vitharana). 

 

Method development for the determination of poly-isoprene content in raw 

rubber by using FT-IR pectroscopic data 

The determination of poly-isoprene content in natural rubber is an important 

test for rubber industry and the researchers since it is the polymer component in 

natural rubber. The ISO 5945-1982 test method was used for this test until the year 
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2015. Here, highly carcinogenic chromium trioxide is used as the oxidizer with 

concentrated sulfuric acid to digest poly-isoprene in raw rubbers. Considering the 

health effect with the formation of many hazardous fumes now it is temporary 

stopped to determine using that method until finding a proper alternative for those 

hazardous chemicals. Therefore determination of poly-isoprene by using a 

spectroscopic method is very useful and suitable as it is a hazard free technique. Then 

few research trials were conducted using FT-IR spectrometer (Thermo-Nicolet-600). 

It is expected to do more trials to establish a test method for poly-isoprene content in 

raw rubbers (A M K S P Adhikari and A P Attanayake). 

 

Investigation of latex and raw rubber properties of 2000 series clones  

There are few newly recommended clones developed by the Genetics and 

plant breeding department. However, most of the raw rubber and latex properties 

were not yet being investigated. Therefore, as it is a very important requirement for 

the determination of latex and raw rubber properties of those newly recommended 

clones the department started to test and analyze those properties of RRISL-2000 

series clones as an ongoing project. In this regard seven clones were selected in the 

Clyde Estate for testings. Few trials were conducted successfully and expected to 

complete in the next year (A M K S P Adhikari, A P Attanayake, H V K Gamage, L P 

P Vitharana, C S Lokuge, D M S Wijesekara and S P Wijewardena). 

 

Investigation of green strength of some selected clones 

Green strength is one of the most important parameter of natural rubber latex 

and it is recorded that the natural rubber has high green strength than synthetic 

rubbers. Therefore, in general natural rubber has high tensile and tare properties. In 

this research it is expected to investigate green strength of RRISL 200 series clones. 

At the first stage 3 clones with the control were studied. Three trials were conducted 

for each clone (Table 2). 

 
Table 2. Green strength of selected clones 

 

Clone Avg. green strength (MPa) 

RRISL 121 (Control) 2.01 

RRISL 208 0.92 

RRISL 216 1.91 

RRISL 219 1.01 

 

(A M K S P Adhikari, A P Attanayake and C S Lokuge) 
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Analytical service 

Samples tested during the year were as follows. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Miscellaneous analysis No. of samples 

Raw rubber samples 401 

Latex sample 279 

Chemical sample 31 

Bleaching agent samples 32 

Testing certificates 386 
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RAW RUBBER PROCESS DEVELOPMENT AND CHEMICAL 

ENGINEERING 

 

S Siriwardena 
 

 
DETAILED REVIEW 

 

Staff  

Mr Y C Y Sudusinghe assumed duties as a Research Officer at the 

department with effect from 9
th 

May, 2016. Messrs Chandrika Nalini, U M S 

Priyanka, A K D Warnajith Prasad, C Rohanadepa, Experimental Officers were on 

duty throughout the year. Mrs A R Melani de Alwis, Management Assistant was also 

on duty throughout the year. 

Dr U N Rathnayake, Head of the Department resigned from the Institute on 

23
rd

 February, 2016 after serving 20 years at the department.  Messrs Shehan Ghouse, 

Bimani Kannangara and B A D Balasuriya who were recruited to the Department as 

Technical Officers in 2015 resigned with effect from 11
th
 March, 15

th
 September and 

28
th
 July 2016 respectively. 

 

Research students 

MSc students 

 Mr B A D M Balasooriya, a MSc student of University of Sri Jayewardenepura, 

completed his research project titled “Mechanical properties and processability of 

skim rubber/polyethylene blends” under the supervision of Dr Susantha  

Siriwardena 

 

 Mr S D R P Samarasinghe, MSc (Polymer Science & Technology) student from 

the University of Sri Jayawardenepura carried out the experimental work of his 

research project on “Preparation of liquid natural rubber using micro-irradiation 

and performance evaluation as a curative tackyfiers in tyre industry” under the 

supervision of Dr Susantha Siriwardena 

 

Achievements 

 The project led by Dr Upul Rathnayake collaboratively with Rubber Technology 

and Development department and “Ranaviru Sevena” Army Rehabilitation 

Center on the development of a novel prosthetic foot with high performance and a 

light weight using  a hybrid nanomaterial filled natural rubber composites was 

awarded National Science Award, 2016 organized by National Science 

Foundation.  
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Lectures/Seminars/Meetings and Workshops 

 
Officer/s Subject Organization 

S Siriwardena Induction course for planter trainees National Institute of Plantation 

Management 

 MSc Lectures on Rubber Chemistry University of Sri 

Jayewardenepura 

 Diploma in Polymer Technology -

Raw rubber manufacture 

Plastics and Rubber Institute 

of Sri Lanka 

Graduateship in Polymer 

Technology-polymer chemistry and 

natural rubber for rubber product 

manufacture 

Plastics and Rubber Institute 

of Sri Lanka 

SRILANKAPLAST & RUBEXPO 

2016 - Seminars and CEO Forum 

Plastics & Rubber Institute of 

Sri Lanka and Enterprising 

Fairs India Pvt. Ltd. 

Scientific Committee Meetings Rubber Research Institute of 

Sri Lanka 

Estate Committee Meeting Rubber Research Institute of 

Sri Lanka 

Research Review Meeting Rubber Research Institute of 

Sri Lanka 

Progress Review Meetings Ministry of Plantation 

Industries 

Smallholder Tea and Rubber 

revitalization project stakeholder 

workshop 

Ministry of Plantation 

Industries 

Rubber Master Plan Implementation 

Meeting 

Ministry of Plantation 

Industries 

Annual General Meeting Plastics & Rubber Institute of 

Sri Lanka 

Consultative Committee Meeting on 

Greener procurement 

Ministry of Mahaveli 

Development & Environment 

(MMDE) 

Workshop on “Statistical designing 

and analyzing” conducted by Prof. 

Thattil and Dr. L. Suriyagoda 

Rubber Research Institute of 

Sri Lanka and University of 

Peradeniya 

Workshop on “Coping mechanism 

for low rubber prices” 

Rubber Research Institute of 

Sri Lanka & IRRDB 

S Siriwardena  

YCY Sudusingha 

National Diploma in Plantation 

Extension Management 

National Institute of Plantation 

Management 

6
th

 Crop Symposium Crop Research Institutes 
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Officer/s Subject Organization 

YCY Sudusinghe Laboratory Quality Management Measurement Unit, Standard 

and Service Department, 

Diyagama 

Certificate course in Rubber 

Technology and Plastic technology - 

Monomers for Raw rubber 

manufacture 

Plastics and Rubber Institute 

Scientific writing workshop Rubber Research Institute 

 Training on statistical design and 

analysis 

Rubber Research Institute 

YCY Sudusinghe 

and  UMS Priyanka 

Seminar on water quality and 

human health 

Institute of Chemistry 

UMS Priyanka Workshop on writing winning 

research proposal 

Sri Lanka SLIDA, conducted 

by ISF 

AKD Warnajith Five workshop on “Manufacture of 

sheet rubber and single day smoke 

drying system” 

Thurusaviya Fund 

Staff of the 

department 

Technology Update - Current 

research projects and future focus  

Research & Technical staff of 

RRISL 

Training program on “Raw rubber 

processing” for Rubber 

Development Officers 

Rubber Development 

Department 

Field training program on Raw 

rubber manufacture 

BSc (Palm & Latex 

Technology & Value 

Addition) undergraduates of 

the Uwa Wellassa University 

Three training program on sheet 

rubber manufacture and drying 

systems 

Smallholder Plantation 

Entrepreneurship 

Development Programme 

(SPEnDP)  

 

Invited lectures 

Dr Susantha Siriwardena delivered a lecture on “Present scenario and 

Economic significance of rubber plantation sector at the induction course for Planter 

Trainees – 2016 conducted by, National Institute of Plantation Management. 

 

Services 

 Technical support, testing services and trouble shooting on all types of raw 

rubber processing and treatment of rubber waste water were provided throughout the 
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year on requests made by both Regional Plantation Companies (RPC) and small and 

medium scale raw rubber manufactures. 

Technical assistance was continued to provide to Thurusavia annual 

programs by extending of the services of resource personal and technical expert 

panels for evaluating quotations, issuing smoke house plans, inspection of 

construction and operation activities of sheet rubber processing centers and single day 

smoke drying units. 

Collection of waste water samples from raw rubber processing and allied 

industries and analysis of waste water parameters were carried out throughout the 

year. 

 

Special training 

Mr A K D Warnajith, an Experimental Officer participated in a foreign training 

program jointly organized by IFAD and Thailand Rubber Authority on “Raw rubber 

manufacture in non-traditional areas in Thailand from 20
th
-29

th
 November, 2016. 

 

Advisory visits 

 
Services provided No. of factories/visits 

Process and quality improvements 06 

Waste water treatment  03 

Waste water sample collection for testing 69 

Plans issued for construction of new SS drying systems with 

capacity less than 100 kg 

10 

Miscellaneous advisory and troubleshooting visits 08 

 

Sample testing and certificates issued 

 
Samples tested Number of 

Samples/certificates 

Waste water - rubber related 76/62 

Waste water  - non rubber related 31/23 

Processing water 10/06 

Miscellaneous samples (metal ions, ZnO, etc.) 47/22 

Analysis of extractable proteins 20/6 

No of “certificates of epidemic prevention” issued for sole 

crepe 

24 
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LABORATORY AND FIELD INVESTIGATIONS 

 

RRPD-01-d: Natural rubber latex sludge as filler for rubber compounds 

A physical process was developed in the previous year to improve the filler 

properties of the sludge which is generated as a byproduct during the centrifuged 

latex manufacture. However, it was found that these filler particles still have tendency 

to agglomerate because of their high surface energy. It is known that advantage 

offered by the use of filler can be obtained only if these particles distributed evenly in 

the polymer matrix without agglomeration. Therefore, in an attempt to further 

improve the filler dispersion of the physically processed sludge, fillers surface was 

modified through a chemical treatment process using three surface active modifires 

namely stearic acid, Triethoxy Vinyl Silain (TEVS) and zinc stearate. They were 

coated to the filler surface.  Processed sludge with particle size less than <25µm was 

subjected to surface modification. NR/Surface modified sludge composites with 60 

phr filler loading were prepared. The processing safety and the tensile properties of 

these three composites were studied. It was found that processing safety of the stearic 

acid coated sludge containing compound is better than other two treatments (Fig. 1). 

This may be due to de- acceleration of sulphur vulcanization by acids. 

 

 

 

 

 
 

Fig. 1.  Scorch time and cure time t90 of sludge filled Natural rubber compounds 

 

Figures 2, 3 and 4 shows tensile properties of different composite treated with 

different coating treatments. Tensile strength of stearic acid coated sludge containing 
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ZnST  - NR/Sludge composite (Zink stearate coated) 

TEVS   - NR/Sludgecomposite Triethoxy Vinyl Silain coated   
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compound showed the highest tensile strength (Fig. 2). This inferred that better 

dispersion of sludge and reduction in agglomeration of filler particles have been 

achieved in dispersion of the stearic acid coated sludge in NR matrix. Highest 

elongation at break also obtained for the stearic acid coated sludge containing 

compound (Fig. 3) which may be due to presence of excess stearic acid in the filler 

leading to slippage of polymer chains leading to increase of elongation at brake.   

 

 

 

 

 
Fig. 2. Tensile strength of sludge filled Natural rubber compounds 
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STA   - NR/Sludge composite (Stearic acid coated) 

ZnST  - NR/Sludge composite (Zink stearate coated) 

TEVS - NR/Sludgecomposite Triethoxy Vinyl Silain coated   

 

STA- NR/Sludge composite (Stearic acid coated) 

ZnST- NR/Sludge composite (Zink stearate 

coated) 

TEVS - NR/Sludgecomposite Triethoxy Vinyl 

Silain coated   

Fig. 3.  Elongation at brake of sludge filled 

NR composites 
Fig. 4.  Modules @ 100% of sludge 

filled NR filled NR composites    

Surface treatment 

STA- NR/Sludge composite (Stearic acid coated) 

ZnST- NR/Sludge composite (Zink stearate 

coated) 

TEVS - NR/Sludgecomposite Triethoxy Vinyl 

Silain coated   
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Stearic acid coated NR composites exhibited higher Modules (M100) (Fig. 4) 

than other two composites showing the advantage of stearic acid treatment than the 

other two treatments used. As M100 is related to filler–rubber interaction and 

dispersion of filler in elastomer, it could be inferred that the presence of stearic acid 

on the surface of the filler may probably influence to increase the modules by 

increasing the reinforcement effect of the filler. Figure 5 (a-c) shows the effects of 

chemical treatments on the hardness, resilience and compression set of sludge 

incorporated NR composites. According to Figure 5(a) Zn stearate coated sludge 

containing NR/Sludge composite showed highest hardness value. However, Stearic 

acid coated sludge containing compound showed  better mechanical properties such 

as rebound resilience and compression set when compared to the sludge modified by 

other  surface modifiers. 

When overall performance is considered, it could be deduced that stearic acid 

could be the most suitable surface modifier for modification of natural rubber sludge 

to be used in NR composites. 

  

Fig. 5. Mechanical properties of modified sludge treated NR composites 

 

RRPD-05 (d): Mechanical properties and processability of skim rubber 

(SKCL)/Polyethylene (PE) thermoplastic elastomers 

Skim rubber crepe laces (SKCL) - a by-product manufactured at the 

centrifuged latex manufacturing factories through acid coagulation of skim latex was  

melt blended with Polyethylne at 1:1 ratio at 140ºC. The same skim rubber was 

blended Sri Lanka Standard Rubber 20 (SLR 20) at the identical conditions. Both 

blends were dynamically vulcanized at different sulphur concentration.  Recipes used 

were shown in Table 1. 
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Table 1. Compounding formulations used to prepare the TPEs 

 

PE 50 50 50 50 50 

NR (SLR 20 or SKLC) 50 50 50 50 50 

Zinc oxide (phr) 2.5 2.5 2.5 2.5 2.5 

Stearic acid (phr) 1 1 1 1 1 

CBS (phr) 1 1 1 1 1 

TMTD (phr) 1.25 1.25 1.25 1.25 1.25 

IPPD (phr) 0.75 0.75 0.75 0.75 0.75 

Sulphur (phr) 0.0 0.25 0.5 0.75 1.0 

 

Hardness of the SKCL/PE blends and SLR/PE blends cured at different 

sulphur levels is shown in Figure 6.  Hardness values exhibit almost similar values for 

all the blends. It was seen that cross-linking agent concentration has no significant 

effect on hardness of these blends. In rubber/plastic blends, hardness may be mainly 

governed by the properties of the continuous phase. In these blends, rubber: plastic 

ratio is fixed and vulcanized rubber particles may be dispersed in a continuous PE 

phase. However, it could be observed that SKLC/PE blends exhibit slightly higher 

hardness than that of the SLR20/PE blends. Skim rubber is rich with higher protein 

content which is responsible for the higher hardness of the skim rubber compared to 

other natural rubber types. Therefore, this slight increase of the hardness reflects the 

minor effect of the rubber phase in rubber/PE blends. 

 

 
 

Fig. 6. The effect of sulphur concentration on the hardness of skim/PE and SLR/PE 
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The degree of swelling of the both types of blends at different sulphur 

concentrations is shown in Figure 7.  The gradual decrease in swelling index with 

increasing curing agent content reflects the resistance exerted by the crosslinks on the 

penetration of the solvent molecules. It provides evidence of the dynamic 

vulcanization of the rubber phases. This implies that both rubber types have shown 

the similar vulcanization characteristics despite the presence of higher protein content 

and metal ion in the skim rubber phase. However, skim/PE blends have lower 

swelling indices values than SLR/PE blends. This difference may be either due to 

higher crosslinked density, or the incompatibilization non-polar solvent molecules 

due to enhanced polar nature of the skim phase or the lower content of actual rubber 

present in the skim rubber phase than the rubber phase in SLR/PE blends. Fig. 8 

shows the oil absorbance decreases with the increase in sulphur concentration. As 

explained earlier, formation of cross-links in the rubber phase has created a resistance 

to penetrate the oil molecules too. It can also be observed that skim/PE blends shows 

the lower oil absorbance than its control (SLR/PE).  The solvent used is ASTM no 3 

and it is a non-polar fluid whereas skim is a material with relatively high content of 

polar materials than the SLR. Therefore, SLR and the oil used are become more “like 

dissolve like” materials and show the high oil absorbance i.e. less oil resistance. 

 

 
 

Fig. 7. The effect of sulphur concentration on the swelling index of skim/PE and TSR/PE 

blends 

 

The tensile strength of both blend series before and after ageing are presented 

in Figures 9 and 10 respectively. It could be clearly seen that as the sulphur 

concentration increases, the tensile strength of the blends increase up to 0.25 phr and 

thereafter, no significant increase was achieved for skim/PE blends. The initial 

increase in the tensile strength is attributed to the vulcanization of the rubber phase on 

the blend.  However, tensile strength values after ageing show a drop in the skim/PE 

blends while SLR/PE blends show an improvement. Thermal degradation of the 
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rubber phase taken place during the ageing may be responsible for this drop of tensile 

properties in skim/PE blends. Improvement in tensile strength in SLR/PE blends may 

be attributed to the effect of post curing. This suggests that thermal degradation is 

overshadow the possible post curing in skim phases during the ageing whereas post 

curing is predominant than thermal degradation in SLR. For SLR/PE blends, lower 

tensile values are exhibited in comparison to skim/PE blends. As evidenced by the 

morphological studies SLR particles were found to be larger than skim rubber 

particles in the blend. Therefore, it could be argued that physical interfacial 

interaction intensity between rubber and PE phases is poorer in SLR/PE blends 

causing inferior tensile strength in these blends.   

 

 
 

Fig. 8. The effect of sulphur concentration on the oil absorbance of skim/PE and TSR/PE 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

Fig. 9. Tensile strength of skim/PE (50/50) blends dynamically vulcanized at different   

sulphur concentrations  
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Fig. 10.  Tensile strength of SLR/PE (50/50) blends dynamically vulcanized at different 

sulphur concentrations    

 

Skim/PE (50/50) blends cured with sulphur were reprocessed to study the 

processability and the properties of the blends prepared by the reprocessed  materials. 

In order to study the re-proceesability, the residues of the test specimens used for 

tensile tests and scraps of blends were reprocessed for  seven minutes at the same 

temperature and the rotor speed used for melt mixing, however, without addition any 

other ingredients. Figure 11 and 12 represent thetorque development patterns of 

skim/PE and SLR/PE blends respectively. 

 

 

 

 

 

 

 

 

 

 

 

 
Fig. 11. Torque development during reprocessing for skim/PE blends at different sulphur 

levels 

 

As soon as the rotors were started, a sudden rise of the torque was observed 

due to the high resistance exerted on the rotors against their rotation by the cold 

material. However, as the material attains the mixing temperature, the viscosity of the 

material reduces and a lower torque value is registered within 2-3 minutes. This 
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torque is then remains stable for another five minutes without a drop. This clearly 

shows that all unvulcanised and vulcanised blends of  skim/PE, TSR/PE blends could 

be reprocessed to yield a polymer melt. While showing the similar reprocesable 

characteristics of skim/PE blends similar to TSR/PE blends, this study shows the 

reprocessability of skim/PE (50/50) blends similar to plastic materials.  Skim rubber 

is a well known material prone to thermal degradation than the other grades of natural 

rubbers. However, skim rubber did not show a uncommon degradation in the blend 

during the recycling process at 140
0
C. This observation suggests possible protection 

provided to skim phase by the continuous PE phase which may act as the main stress 

and heat absorbance medium during the recycling.  

 

 
 

Fig. 12. Torque development during reprocessing for SLR/PE blends at different 

 

Different loading of EPDM was introduced skim/PE blend cured at 0.25 ph 

sulphur in order to evaluate the performance of EPDM as a compatibilizer for these 

blends. It was found that EPDM was an effective comaptibilizer for skim/PE blends.  

The effect of EPDM loading level on mechanical properties of the blends was 

evaluated. They are presented in Figures 13-16. Hardness values of skim/PE blends 

with different EPDM content is show that there is no significant effect on the EPDM 

content on the hardness of the blends. EPDM is added to the blend, while keeping the 

rubber: PE ratio constant and therefore, PE remains as the continuous phase. The 

hardness of the material is predominantly governed by the continuous phase of the 

blend. Therefore, it could be inferred that addition of EPDM up to 20% has not 

resulted in phase inversion of the blend. 

Figure 14 shows tensile strength of skim/PE blends compatibilized with 

different EPDM levels. The results indicate that tensile strength of the blends increase 

gradually up to addition of 10% EPDM and beyond which, there is no significant 

improvement in the tensile properties. Therefore, it could be inferred that two phases 

have become more compatible when EPDM is introduced to the skim/PE phase. As 
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the EPDM content increase, it dilutes the plastic phase resulting in possible reduction 

in the tensile strength. It is also revealed that despite the presence of higher amounts 

of polar materials such as proteins in the skim rubber, it has not shown any noticeable 

influence on the compatibilizing effect of EPDM between the skim phase and PE 

phase. Therefore, it could be concluded 10% of EPDM as the optimum EPDM 

content for compatibilization of skim rubber/PE blends under the used processing 

conditions. Therefore, 10% of EPDM content could be considered as the optimum 

EPDM content for 50/50 skim/PE blends dynamically vulcanized with sulphur at 0.25 

phr. The elongation at break for the dynamically vulcanized skim/PE blends increases 

with the increasing EPDM contents (Fig. 15). It could also be seen that the rate of 

increase in elongation level off at 10% EPDM content. All the blends studied were 

dynamically vulcanized with sulphur at 0.25phr. Therefore, the level of crosslink 

density of all the samples could be considered as equal. However, as the EPDM 

content increases, percentage of extendable material and the softening effect are 

increased. As a result, gradual increase of elongation at break with increasing EPDM 

could be expected. The effect of EPDM content on modulus at 100% elongation of 

dynamically vulcanized skim/PE blends with sulphur at 0.25 phr is shown in Figure 

16. As the EPDM content increases as the third component, it results in lowering the 

overall crystallinity. Consequently, modulus at 100% decreases with the increasing 

EPDM content. Based on the overall results, the optimum EPDM content for the 

skim/PE blends under the processing conditions used in this work was found to be 

10%.    

 

 
Fig. 13.  Hardness of skim/ PE blends with different EPDM levels 
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Fig. 14. Tensile strength of dynamically vulcanized (0.25 phr) 50/50 skim/PE blends 

compatibilized with different EPDM levels 

 

 
Fig. 15. Elongation at break of dynamically vulcanized Skim/PE blends with different EPDM 

levels 

 

 
Fig. 16. Effect of EPDM content on modulus at 100% elongation of dynamically vulcanized 

skim/PE blends with sulphur at 0.25 phr   

 

RRPD-05 (E): Physico Mechanical Properties of Linear Low Density 

Polyethylene (LLDPE) and Un-fractioned and Unbleached Crepe Rubber 

(UFUB) Blends 

The project was carried out to evaluate the mechanical properties of polymer 

blends based on Low Density Polyethylene (LLDPE) and Un-fractioned and 

Unbleached Crepe Rubber (UFUB) in comparison with LLDPE and Standard Lanka 

Rubber (SLR) blends. The other objectives of the study were to evaluate onset 
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vulcanization times of the LLDPE/UFUB melt mixed blends with different Sulphur 

concentrations, to study of processing behaviour of the blends by studying 

stabilization torque development during mixing and compare processing 

characteristics of the two blends. The both blends were prepared using melt blending 

process. Rubber phase was dynamically vulcanized at different suphur 

concentrations.  The recopies used were shown in Table 2.  

 
Table 2. Recipe used for preparation of LLDPE/UFUB and LLDPE/SLR(10) blends 

 

 

 

 

The results showed LLDPE/UFUB blends could be prepared through melt 

mixing similar to LLDPE/SLR blends (Figs. 17a and b). The onset vulcanization 

times of both blends decrease with the increase of sulphur concentration. 

LLDPE/UFUB blends show lower onset vulcanization times than the other blend 

systems at each sulphur concentration (Fig. 18). Figure 19 shows that hardness values 

of the blends did not show a significant difference in their hardness properties at each 

sulphur concentration. The tensile strength and elongation at break percentage of the 

LLDPE/UFUB blends registered higher values than that of LLDPE/SLR blends as it 

could be seen in Figure 20 and 21 respectively. However, it was also noted that 

resistance to aging of LLDPE/UFUB blends lower than that of the LLDPE/SLR 

blends (Fig. 22). This study concluded that the both blends exhibit the same 

processing characteristics while LLDPE/UFUB blend has the higher cure rate and 

tensile properties. 

 

 

 

 

 

 

 

 

 

Ingredient Amount (phr) 

Natural Rubber (SLR or UFUB)  50 

Plastic (LLDPE) 50 

ZnO 2.5 

Stearic acid 1.0 

IPPD 0.75 

TMTD 1.25 

CBS 1.0 

Sulphur (0.0to1.0 ) 
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Fig. 17 (a). Torque development in different UFUB/LLDPE blends with different sulphur 

concentrations 

 
 

Fig. 17 (b). Torque development in different LLDPE/TSR blends with different sulphur 

concentrations 

 

 
 

Fig. 18.  Onset vulcanization time of the blends with different sulphur concentrations 
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Fig. 19. Variation of hardness of the blends with different sulphur concentrations 

 

 
 

Fig. 20. Variation of unaged tensile strength of the blends with different sulphur 

concentrations 

 

 
 

Fig. 21. Variation of elongation at break of the blends with different Sulphur concentrations 

 



RAW RUBBER PROCESS DEVELOPMENT 

201 

 

 
 

Fig. 22. Retention % of tensile strength of the blends with different sulphur concentrations 
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ADAPTIVE RESEARCH 

 

S M M Iqbal 
 

 
DETAILED REVIEW 

 

Staff 

Dr V H L Rodrigo coordinated the activities of this unit. Dr S M M Iqbal, 

Principal Agronomist, Dr  (Mrs) E S Munasinghe, Senior Research Officer, Mrs B M D 

C Balasooriya, Research Officer, Mr P M M Jayathilake, Technical Officer and Mrs M 

A R Srimali, Management Assistant were on duty throughout the year. Mrs C 

Weeramanthree, Accounts Clerk was on duty throughout the year at Polgahawela 

Substation.  

 

Seminars/Training/Workshops/Exhibitions conducted 

 
Officer/s Subject/Theme Beneficiary/Client 

SMM Iqbal Rubber cultivation in Non-traditional 

areas and adaptive research   

Lalan Rubber – Latex  supplier 

training  

 - do - School of Agriculture/Bibile 

  Rubber smallholdings 

 National Agricultural  Exhibition  - 

Ampara 

National Institute of Plantation 

Management (NIPM) 

 Rubber cultivation in Non traditional 

areas - Induction Course for planter 

Trainees 

Rubber Development Officers of  

RDD and smallholders in 

Monaragala and Ampara districts 

 

Seminars/Training/Workshops/Meetings/Conferences attended  

 
Officer/s Subject/Theme Organization 

SMM  Iqbal Consultative Committee Meetings on 

Rubber cultivation in non traditional 

area 

Rubber Research Board 

(RRB) 

 Presentation of a research paper titled 

“Growth performance of young rubber 

(Hevea brasiliensis) in the Dry Zone of 

Sri Lanka; an investigation in Vavuniya 

district” 

Sixth  Symposium on 

Plantation Crop Research, 

Sri Lanka 

 

 District Agriculture Progress Meeting District Secretariat 

Kilinochchi 
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Officer/s Subject/Theme Organization 

ES Munasinghe 

 

Seminar on crop diversification  

 

Council for Agricultural 

Research Policy (CARP) 

 International Rubber Conference, 

Cambodia 

 

International Rubber 

Research & Development 

Board (IRRDB) 

 Programme Advisory Committee 

Agriculture   

Higher National Diploma 

in Technology (HNDT) 

(Agriculture) 

SMM Iqbal,  

ES Munasinghe, 

BMDC Balasooriya 

Organizational Results Framework  MPI 

 Plantation Crop Symposium   CRI, TRI, RRI & SRI 

 Workshop on coping mechanism for low 

rubber price   

IRRDB & RRI 

 

 

Research students 

 

 A M D H Abayakone, an undergraduate student Faculty of Agriculture and 

Plantation Management, Wayamba University of Sri Lanka, carried out his final 

year research project on „Biomass Production and Carbon Sequestration in New 

Genotypes of Hevea brasiliensis‟ under the supervision of Dr (Mrs) E S 

Munasinghe. 

 

Visits 

 

Experimental visits    87 

Advisory visits   10 

 
FIELD INVESTIGATIONS 

 

Expansion of rubber cultivation to Eastern province (ARU/01/a) 

Objectives and the initial actions taken to establish rubber in this region 

appeared in Annual Review for 2004. 

 As per the decision of progress review meeting at Ampara, a new hand bill (in 

Sinhala) was prepared and distributed at RDD extension programme, 

Exhibition at Polannaruwa and Ampara. The title of the hand bill was  “සැමට 

සසත සලසන නැසෙනහිර m%සේශසේ රබර් වොව” 

 A planting demonstration according to the refined techniques was exhibited at 

the National Agricultural Exhibition at Ampara.  
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 Assessments on socioeconomic impacts of rubber cultivation  

The study was initiated to investigate how best rubber can contribute to 

stabilize the rural community by improving the socioeconomics of livelihood 

in rubber growing communities of Padiyathalawa DS division. Thirty 

smallholdings at harvesting (having mature rubber fields) were selected and 

interviewed for information collection on changes in five livelihood capital 

assets in consequence with rubber cultivation. 

 Assessments on rubber yields 

In order to identify the yield potential and seasonal variation of yield at 

smallholder condition, daily yield records of farmers in Padiyathalawa DS 

division have been monitored throughout the year. Accordingly, average 

annual latex yield was recorded as 1280 kg/ha at early stage of harvesting and 

average number of tapping days was 121per year. 

(S M M Iqbal, E S Munasinghe, V H L Rodrigo, B M D C Balasooriya, and P M M 

Jayathilake) 

 

Polgahawela Sub-station (ARU/01/b) 

Expansion of Rubber cultivation in Wayamba region (North Western Province)  

Field activities were supervised by Senior Estate Manager of RRISL. Rubber 

harvested was delivered to Dartonfield estate in the form of RSS. 

 

Upkeep of crops 

General estate management practices of immature, mature rubber, 

rubber/cinnamon intercrops and also of cashew plants were done. Latex collected from 

the mature rubber fields was processed to RSS and 33818 sheets with the weight of 

12638kg were produced within the year (V H L Rodrigo, S M M Iqbal, P A 

Lakshman, B M D C Balasooriya, E S Munasinghe and P M M Jayathilake). 

 

Adaptive research in Monaragala (ARU/01/c) 

Rubber/Sugarcane intercrop 

Details of this experiment were given in Annual Review 2009. 

 Girth (at 120 cm height) and total height of rubber trees were gathered (Table 

1). Average girth and height declined with the delay in planting, two whorl plants 

performed better than one whorl plants.  
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Table 1. Growth of rubber plants (7 years after planting) 

 

 Girth (cm) (at 120 cm height) Total height (m)  

one leaf whorl 

plants 

two leaf 

whorl plants 

one leaf whorl 

plants 

two leaf whorl 

plants 

Onset of rainy 

season 44.8 45.8 16.82 16.93 

2 weeks after 44.4 45.5 16.60 16.58 

4 weeks after  43.0 43.6 16.19 15.79 

6 weeks after  42.4 42.9 16.08 15.92 

8 weeks after  42.5 43.0 15.15 16.09 

10 weeks after  37.5 40.3 14.32 15.53 

 

Rubber/Banana intercrop 

Details of this experiment were given in Annual Review 2011. 

 Girth (at 120 cm height) and total height of rubber trees were gathered (Table 

2). Average girth and height declined with the delay in planting, two whorl plants 

performed better than one whorl plants.  

 
Table 2. Growth of rubber plants (5 years after planting) 

 

 Girth (cm) (at 120 cm height) Total height (m) 

One leaf whorl 

plants 

Two leaf 

whorl plants 

One leaf whorl 

plants 

Two leaf 

whorl plants 

Onset of rainy 

season 32.3 32.5 9.89 10.82 

2 weeks after 31.9 32.0 9.56 10.31 

4 weeks after  29.8 30.5 9.10 9.71 

6 weeks after  28.9 29.2 8.90 9.42 

8 weeks after  28.4 28.8 8.62 8.90 

10 weeks after  25.8 26.9 8.28 8.65 

 

(E S Munasinghe, V H L Rodrigo, S M M  Iqbal, P M M Jayathilake and V G D N Gunaseela) 

 

Rubber cultivation in the North of Sri Lanka (ARU/01/d) 

 

 Performance of rubber in early stages of growth in the Dry Zone of Sri Lanka was 

investigated in Vavuniya District. Growth of rubber was measured continuously 

at approximately one year intervals in two sites planted in December 2010. In 

addition, five sites selected from subsequently planted years (three from 2011 and 

one from 2012 and 2013 plantings) were also used for the same growth 

measurement. The study showed that rubber cultivated in this region under 

smallholder conditions has a reasonable growth with an average annual girth 
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increment rate of 8.6cm. As the first record for the Dry Zone in the country, the 

growth curve for the immature phase of rubber was established. Despite some 

effects of dry weather on photosynthesis and associated physiological parameters, 

no evidence for permanent damages to photosynthetic apparatus was recorded.  

 

 Rubber plants (clone RRIC 121, RRISL 203 and RRISL 2001) were established 

in two small holdings namely Skandapuram and Vishwamadu in Killinochchi 

District. The holding at Skandapuram was discontinued due to the farmers 

nelegence. The holding at Vishwamadu, Punnaineeravi is in progress. Rubber 

planting was done as paired row system to provide more space (60 feet spacing 

between paired rows) (Fig. 1 & 2). Fist application of fertilizer was done. Initial 

growth and physiological assessments were recorded by Plant Science 

Department (Data will be produced in the review of Plant Science department). 

First application of fertilizer and other agronomical practices were done 

according to the RRISL recommendation.  

 

 

   

 

 

 

 

 

 

 

 

 

 

 

 Applications of fertilizer were done in all adaptive research trials  

 Two field visits were carried out by the staff of adaptive research unit  

 
(S M M Iqbal, V H L Rodrigo,  E S Munasinghe, B M D C Balasooriya and P M M 

Jayathilake  in collaborations with all Agronomic Departments.) 

 

Assessment of smallholder response on new clones (ARU/02/a) 

 Objectives and details were reported in the annual review of 2015.  RRIC 100, 

RRIC 121 and PB 86 were the three clones known to most of the smallholder farmers. 

Few farmers are aware about RRISL 203 clone. Farmers who are engaged in full time 

farming in the areas where there are high rainy days tend to practice daily tapping 

during the dry period. This farmer group is more preferred to have PB 86 clone since 

Fig. 1. Rubber intercropped with 

ground nuts 

Fig. 2. Rubber trees nine months of 

planting 
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other clones are susceptible to tapping panel dryness when practicing daily tapping. 

Most of the farmers accept as RRIC 121 a good clone and some farmers experienced 

patch cancer problem in their fields where RRIC 121 was planted. In the areas where 

flooding is occurred, people are aware that RRIC 121 is susceptible to flooding 

condition prefer to cultivate seedling rubber although rubber subsidy is not applicable 

in this case (B M D C Balasooriya, E S Munasinghe, V H L Rodrigo S M M Iqbal and 

P M M Jayathilake). 

 

Assessment of availability, demand and use of rubber fertilizer in Monaragala 

district(ARU/02/b) 

 Details of the study was reported in the annual review of 2015.  Based on the 

market survey conducted in Monaragala district, it was found that Lakpohora and 

several other private companies are handling fertilizer market in the area. During 

mid-2015, rubber fertilizer was available in the area. According to the dealers in the 

area, at the end of the year, rubber fertilizer was not available since there was no 

demand for rubber fertilizer followed by low rubber prices prevailed in the market. The 

changes in the government policies at that time have also influenced the less availability 

of fertilizer in the market. During mid - 2016, rubber fertilizer was available in the area 

although there is no such demand for rubber fertilizer. 

 Sulphate of Ammonia (SA) based 7: 9: 9: 3 fertilizer mixture which is 

recommended for immature rubber clearings was available at the dealers of private 

agro chemical companies while urea based mixture (12: 14: 14) was available at 

Lakpohora agents.  However, for mature clearings, urea based (18: 6: 24) mixture was 

available with all most all of the dealers in the area. The reason was fertilizer 

companies did not prepare SA based fertilizer mixture for mature rubber. 

 According to the smallholder survey, most of the farmers were aware about the 

type of fertilizer mixture that they used. Some farmers did not have idea about the 

fertilizer mixture and they used to buy what is available in the market as rubber 

fertilizer. Most of the time fertilizer application was limited to the immature period (B 

M D C Balasooriya, E S Munasinghe, V H L Rodrigo S M M Iqbal and P M M 

Jayathilake). 

 

Possibility of shortening the lifespan of rubber under different productivity 

improvement scenarios (ARU/02/c) 

 The study was aimed to investigate how the land productivity of rubber 

would determine the lifespan of cultivated rubber under Sri Lankan conditions. 

Financial viability of rubber cultivation was analysed within the practically possible 

range of increasing land productivity and to examine the consequences of such effects 

on the decision of reducing the economic lifespan of the rubber tree. Lifecycle 

analyses were undertaken in this regard considering the two principal parameters of 

productivity improvement, i.e. increase in yield per tree and increase in effective 



210 

 

stand per hectare. Financial worthiness was tested using Net Present Value (NPV), 

Benefit Cost Ratio (BCR) and Internal Rate of Return (IRR). 

 Under general circumstance with intensified tapping during the last six years 

of lifespan, financial worthiness (NPV at 10% discount rate) of cultivating rubber was 

found to be LKR 0.16 Mn/ha with 30 year lifespan; however, the best lifespan was 20 

years with the highest NPV of LKR 0.35 Mn/ha. Latex yield increase in terms of both 

yield per tree and tree stand, had no effect on the maintenance of the highest NPV at 20 

years. However with increasing the tree yield by 5%, 10% and 15%, NPV at the best 

lifespan (20 years) increased to LKR 0.44 Mn, 0.53 Mn and 0.62 Mn/ha, respectively. 

Similarly with maintaining the greater number of trees (i.e. 10%, 20% and 40% 

increase from the present level), NPV with 20 year lifespan increased to LKR 

0.81Mn, LKR 0.87Mn and LKR 0.99 Mn/ha, respectively.  In the present low price 

situation, 20 year lifespan was identified as the best option with the increase in both 

yield per tree and tree stand for high level of profitability (e.g. the combined effect of 

5% yield increase at tree level and 10% improvement in tree stand has increased NPV 

up to LKR 0.92 Mn/ha). Agronomic feasibility of increasing yield potentials of rubber 

plantations and social implications in shortening the lifespan of rubber trees are 

examined (E S Munasinghe and V H L Rodrigo). 
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BIOMETRY 

 

Wasana Wijesuriya 
 

 
DETAILED REVIEW 

 

Staff 

 Dr (Mrs) Wasana Wijesuriya (Principal Research Officer) and Experimental 

Officers; Mrs Chintha Munasinghe and Mr Vidura Abeywardene were on duty 

throughout the year.  Mrs W W L S Sashikala joined the Biometry section with effect 

from 15
th
 August 2016 as a Management Assistant. 

 

Seminars/Trainings/Workshops addressed/conducted 

Mrs Wasana Wijesuriya conducted the following trainings. 

 
Subject/Theme Beneficiary/Client 

Climate conditions, rainfall distribution in 

rubber growing areas and observation of 

meteorological data  

National Institute of Plantation Management- 

Smallholder Plantation Entrepreneurship 

Development Programme (SPEnDP) 

 

Seminars/Conferences/Meetings/Workshops attended 

Mrs Wasana Wijesuriya attended the following Meetings/Conferences. 

 
Subject/Theme Organization 

Stakeholder workshop to formulate National 

research priorities on Natural Resources 

Management 

Sri Lanka Council for Agricultural 

Research Policy (SLCARP) 

Progress Review Meetings Ministry of Plantation Industries (MPI) 

Scientific Committee Meetings of Rubber 

Research Institute of Sri Lanka (RRISL) 

RRISL 

NSF National Thematic Research Programme 

(NTRP) on food security  

National Science Foundation (NSF) 

World Meteorological day 

Policy level dialogue on potential integration of 

new climate change projections into 

development planning in Sri Lanka 

Department of Meteorology (DoM) 

International Conference on “Coping 

mechanism for low rubber price” 

RRISL & International Rubber Research 

and Development Board (IRRDB) 

 

Mrs Wasana Wijesuriya, Mrs Chintha Munasinghe and Mr Vidura 

Abeywardene attended the following conference: 
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Subject/Theme Organization 

7
th

 Symposium on Plantation Crops Research  Coconut Research Institute 

 

Seminars/Conferences/Workshops addressed 

Mrs Wasana Wijesuriya addressed the following Seminars/Conferences/ 

Workshops. 

 
Subject/Theme Organization 

Experiences & lessons learnt : 2015/16 North East 

Monsoon season (December 2015 to February 2016) 

13
th

 Monsoon forum, Department 

of Meteorology  

Experiences & lessons learnt: 2016 Southwest Monsoon 

Season (May to September 2016) and Part of the 2
nd

 

Inter-Monsoon Season (October to mid-November 2016) 

14
th

 Monsoon forum, Department 

of Meteorology 

Drought Indices to Identify Rainfall Anomalies in 

Rubber Growing Areas of Sri Lanka/ Sustainability of 

the NR Industry : Issues, Challenges & Opportunities 

IRRDB International Rubber 

Conference, Siem Reap, 

Cambodia 

Importance of Statistics in Agricultural & Industrial 

Research at the 10
th

 Technology Update 

RRISL 

 

Research students 

 Mr M W H Gayan has been involved on a research titled “Suitability of different 

drought indices under Sri Lankan conditions based on  statistical considerations 

and practical use” for his MSc degree at the Faculty of Agriculture, University of 

Ruhuna under the guidance of Dr (Mrs) Wasana Wijesuriya 

 
RESEARCH 

 

Developments, modifications and applications of statistical techniques for the 

rubber sector          

During the year under review, pertinent research material to produce 

guidelines for the following areas of statistics have been collected. The areas covered; 

a) Design and analysis of on-farm trials, b) Statistical process control and c) 

Multivariate statistical methods in relation to the research in the rubber sector.  The 

objective of this activity is to familiarize the statistical techniques among the 

researchers and to encourage use of these methods in the proper manner.                 

 

Research on climate change and variability    

Comparing drought indices 

The Standardized Precipitation Index (SPI) and Standardized Precipitation 

and Evapotranspiration Index (SPEI) which are popular drought indices in today‟s 

context were compared in this study. SPI need only rainfall data and SPEI, in addition 
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requires temperature data to estimate Evapotranspiration in a particular location. This 

study compared SPI and SPEI in the Wet, Intermediate and Dry Zones of Sri Lanka 

employing data from 1983 to 2015. Three stations each from Dry (Ampara, 

Iranamadu, Vavuniya), Intermediate (Badulla, Moneragala, Wellawaya) and Wet 

Zones (Galle, Ratnapura and Agalawatta) were selected for the study. The software 

provided by the National Drought Mitigation Centre was employed in generation of 

SPI and SPEI series.   

The results of paired „t‟ test and Simple Linear Regression (SLR) between 

SPI and SPEI values for different scales in different locations are given in Table 1, 2 

and 3 and were used to compare the results generated for SPI and SPEI.  The results 

of paired „t‟ test were non-significant in all the locations for the scales; 3 and 6, which 

are the most relevant to agricultural crops.   

According to the results of SLR, the departures from the 1:1 is the lowest in 

locations in Wet Zone, with bo ranging from -0.002 to 0.009 and b1 ranging from 

0.942 to 0.964.  Comparatively higher departures were observed in the locations of 

intermediate and Dry Zone (Table 1, 2 and 3). This suggests that SPI can be used 

instead of SPEI in the Wet Zone of Sri Lanka in quantifying rainfall anomalies.  The 

closeness of SPI and SPEI which was measured by R
2
 in the Wet Zone (0.925 to 

0.968) and the intermediate zone (0.809 to 0.965) is high compared to that of the Dry 

Zone which reported R
2
 values ranging from 0.678 to 0.884. Further studies are 

therefore needed to compare the drought categories represented by SPI and SPEI 

values in the locations of dry and intermediate zones to quantify the rate of 

misclassifications. 

 
Table 1. Results of linear regression and paired ‘t’ test to compare SPI and SPEI series of 

different scales in the Dry Zone 

 

Station Scale Results of Simple Linear 

Regression  

Results of paired ‘t’ test 

b0 bı R² 

Mean diff. 

between SPEI 

and SPI 

Test statistic ‘t’ 

and probability* 

Ampara 3 0.007 0.824 0.678 0.007 0.230 (0.820) 

  6 0.008 0.817 0.697 0.008 0.270 (0.783) 

Iranamadu  3 -0.011 0.932 0.819 -0.013 -0.600 (0.548) 

  6 0.003 0.911 0.835 0.002 0.110 (0.909) 

Vavuniya 3 0.006 0.889 0.814 0.006 0.270 (0.790) 

  6 0.011 0.876 0.783 0.011 0.480 (0.634) 

 

*In parentheses 
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Table 2. Results of linear regression and paired ‘t’ test to compare SPI and SPEI series of 

different scales in the intermediate zone 

 

Station Scale 

Results of Simple Linear 

Regression  

Results of paired ‘t’ test 

b0 bı R² 

Mean diff. 

between SPEI 

and SPI 

Test statistic ‘t’ 

and 

probability* 

Badulla 3 0.009 0.968 0.965 0.009 0.920 (0.357)  

  6 0.012 0.967 0.962 0.012 1.220 (0.221) 

Moneragala 3 0.009 0.907 0.862 0.009 0.460 (0.648) 

  6 0.008 0.897 0.843 0.008 0.390 (0.694) 

Wellawaya 3 0.006 0.901 0.850 0.006 0.300 (0.766) 

  6 0.001 0.904 0.855 0.001 0.060 (0.956) 

*In parentheses 

 

Table 3. Results of linear regression and paired ‘t’ test to compare SPI and SPEI series of 

different scales in the Wet Zone 

 

Station Scale 

Results of Simple Linear 

Regression  

Results of paired ‘t’ test 

b0 bı R² 

Mean diff. 

between 

SPEI and SPI 

Test statistic 

‘t’ and 

probability* 

Agalawatte 3 0.001 0.960 0.957 0.001 0.070 (0.946) 

  6 0.002 0.964 0.968 0.002 0.260 (0.795) 

Galle 3 0.007 0.963 0.968 0.007 0.810 (0.420) 

  6 0.006 0.964 0.967 0.006 0.600 (0.549) 

Ratnapura 3 0.001 0.954 0.954 0.001 0.070 (0.942) 

  6 0.001 0.956 0.956 0.001 0.060 (0.950) 

*In parentheses 

 

Variations in 6-month SPI and SPEI values representing the planting season of 

rubber and subsequent immature period 

There is a close agreement between 6-months SPI and SPEI series as depicted 

in Fig. 1, 2 and 3.  These figures can also be used to identify changes in occurring 

extreme events and to detect any trends in series. There weren‟t any significant trends 

at the probability level of 0.05 for the SPI and SPEI series according to the Mann-

Kendall analysis (Table 4) for any of the locations. Positive trends, although not 

significant were observed for the other stations in the intermediate zone which 

signified the low risk for establishment of rubber during October/November planting 
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season in the intermediate zone. Vavuniya, although in the Dry Zone has positive 

trends for SPI and SPEI, while other two locations reported non-significant negative 

trends.  It seems that there is no risk of increasing the condition of droughts in rubber 

growing areas considered in the study. Yet, the situation in Ratnapura area (Fig. 3) 

with several drought years in the recent years should be considered and necessary 

remedial measures are needed for management of rubber plantations, especially soil 

and moisture conservation. 

 
Table 4. The results of Mann-Kendall test for 6-month SPI and SPEI series for different 

locations 

 

Station 
Period 

considered 

SPI SPEI 

Mann-Kendall 

test statistic (S) 

Z 

approx. 

Mann-Kendall 

test statistic (S) 

Z 

approx. 

Agalawatta May - October -3 -0.03 -40 -0.60 

Galle May - October -27 -0.40 -50 -0.76 

Ratnapura May - October -124 -1.91 -122 -1.87 

Moneragala October - March 65 1.04 34 0.54 

Wellawaya October - March 112 1.80 60 0.96 

Badulla October - March 80 1.28 78 1.25 

Ampara October - March -62 -0.99 -84 -1.35 

Iranamadu October - March -12 -0.18 -38 -0.60 

Vavuniya October - March 25 0.39 10 0.15 

 

Identification of temporal trends in rainfall anomalies of different rainfall seasons 

in Sri Lanka using the Standardized Precipitation Index (SPI) 

A total of 25 locations representing the Wet, Intermediate and Dry Zones of 

Sri Lanka were selected for the study (Table 5). 

 
Table 5. Locations selected for the study listed under respective Climatic Zone 

 

Wet Zone Intermediate Zone Dry Zone 

Agalawatte Badulla Jaffna 

Galle Kurunegala Akkarayankulam 

Kegalle Matara Iranamadu 

Colombo Hambantota Vavuniya 

Ratnapura Moneragala Anuradhapura 

Katunayaka Wellawaya Ampara 

Katugastota  Puttlam 

Matale  Okkampitiya 

Nuwara-Eliya  Batticaloa 

  Trincomalee 
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In this study SPI values were calculated for different time scales; viz. two, 

three and five month‟s scales and relevant months related to the four rainfall seasons 

were extracted for further analysis. Trend analysis was done by the non-parametric 

Mann- Kendall test to identify trends in rainfall anomalies determined by SPI values. 

This test is widely used for the analysis of trends in climatology. The significance of 

trends was determined by the approximated Z value (Zs) of the Mann Kendall (MK) 

test statistic. 

The results of the trend analysis for the 1
st
 Inter monsoon period are given in 

Table 6. During this period; significant increasing trends for SPI were observed in the 

Wet Zone in 3 out of 9 locations; in Kegalle, Katugastota and Nuwara-Eliya.  In the 

Intermediate Zone, no trends were observed except for Wellawaya which exhibited a 

significant increasing trend signifying positive anomalies (wet conditions). Among 

the locations in the Dry Zone, Anuradhapura, Jaffna and Trincomalee reported 

significant increasing trends.  

 
Table 6. Statistics of the locations which exhibited significant trends in rainfall anomalies 

(SPI values) in the First Inter Monsoon period 

 

Location Climatic Zone AER MK test 

statistic 

Zs Trend  

Kegalle Wet  WL2b 134 2.06 Increasing 

Katugastota Wet  WM2b 195 3.01 Increasing 

Nuwara-Eliya Wet WU3 132 2.03 Increasing 

Jaffna Dry  DL3 177 2.73 Increasing 

Anuradhapura Dry  DL1b 184 2.84 Increasing 

Wellawaya Intermediate IL1c 139 2.14 Increasing 

Trincomalee Dry  DL2b 134 2.06 Increasing 

 

Zs = Z approximation, Zs>1.96= significant increase, Zs<1.96= Significant decrease  

AER = Agro Ecological Region 
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Fig. 1.Temporal variation in 6-month SPI and SPEI for October – March in the Dry Zone of 

Sri Lanka 
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Fig. 2. Temporal variation in 6-month SPI and SPEI for October – March in the Intermediate 

Zone of Sri Lanka 
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Fig. 3. Temporal variation in 6-month SPI and SPEI for May to October in the Wet Zone of 

Sri Lanka 

 

 

 



BIOMETRY 

221 
 

Nuwara-Eliya in the Wet Zone reported a significant decreasing trend in SPI 

for the SW period (Table 7). Although not significant, the Mann Kendall test statistic 

was negative in the other stations, except Kegalle and Colombo in the Wet Zone. As 

in the 1
st
 inter monsoon period, only Wellawaya exhibited a significant increasing 

trend in the locations of intermediate zone. 

 
Table 7. Statistics of the locations which exhibited significant trends in rainfall anomalies 

(SPI values) in the South West Monsoon period 

 

Location Climatic zone AER MK test 

statistic 

Zs Trend  

Nuwara-Eliya Wet WU3 -181 -2.79 Decreasing 

Jaffna Dry DL3 148 2.28 Increasing 

Ampara Dry  DL2b 210 3.24 Increasing 

Sangaman Tank Dry  DL2b -133 -2.05 Decreasing 

Wellawaya Intermediate IL1c 151 2.32 Increasing 

 

Zs = Z approximation, Zs>1.96= significant increase, Zs<1.96= Significant decrease  

AER = Agro Ecological Region 

 

As given in Table 8, only increasing trends were observed for the Second 

Inter Monsoon. Significant increasing trends were observed for Kegalle and 

Katugastota (Wet Zone), Matara and Wellawaya (Intermediate Zone) and 

Anuradhapura and Ampara (Dry Zone). Rainfall anomalies measured by SPI did not 

indicate any trend except for Matara in the Intermediate Zone (Table 9). A graphical 

representation of the results of trend analyses of rainfall anomalies in different 

locations is given in Figure 4. 

 
Table 8. Statistics of the locations which exhibited significant trends in rainfall anomalies 

(SPI values) in the Second Inter Monsoon period 

 

Location Climatic 

zone 

AER MK test 

statistic 

Zs Trend  

Kegalle Wet  WL2b 153 2.36 Increasing 

Katugastota Wet  WM2b 141 2.17 Increasing 

Matara Int. IL1a 144 2.22 Increasing 

Anuradhapura Dry DL1b 151 2.32 Increasing 

Ampara Dry DL2b 132 2.03 Increasing 

Wellawaya Intermediate IL1c 147 2.26 Increasing 

 

Zs = Z approximation, Zs>1.96= significant increase, Zs<1.96= Significant decrease  

AER = Agro Ecological Region 
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Table 9.  Statistics of the locations which exhibited significant trends in rainfall anomalies 

(SPI values) in the North East Monsoon period 

 

Location Climatic Zone AER MK test statistic Zs Trend 

Matara Intermediate IL1a 149 2.40 Increasing 

 

Zs = Z approximation, Zs>1.96= significant increase, Zs<1.96= Significant decrease  

AER = Agro Ecological Region 

 

Out of the total 25 locations studied, significant increasing trends in rainfall 

anomalies were observed in seven locations in the First Inter Monsoon season. In the 

SW monsoon season, significant increasing trends were observed in three locations 

and decreasing trends were observed in two locations. Only significant increasing 

trends were observed in the Second Inter Monsoon period. During the North East 

monsoon period, the only location exhibited a significant increasing trend, was 

Matara, which belongs to the Intermediate Zone. When considering all four monsoon 

seasons in all 26 locations, both the Inter Monsoon seasons and the South West 

Monsoon showed more significant trends. Seventeen out of 19 changing trends were 

increasing in the selected locations. Anomalies observed in the NE periods were 

comparatively low. This study provides valuable outputs for future predictions of 

rainfall anomalies and spatial mapping can be employed to represent past rainfall 

events and distribution of SPI values for better expression of results.  

 

Collaborative research  

1) Assessing internal and external trade policies and practices affecting food 

security in Sri Lanka, and identifying areas for improvement  

This is a collaborative project between Biometry Section and the Wayamba 

University and funded by the National Science Foundation under National Thematic 

Research Programme (NTRP).The project commenced in 2013 and completed in 

December, 2016.  Dr (Mrs) Wasana Wijesuriya is involved as a co-investigator and is 

responsible for the Objective 2 of this project, which is; modeling the behavior of 

food prices for major food items imported to, exported from and produced 

domestically in Sri Lanka. The final report preparation is in progress. 

 

2) Indicator based identification and forecasting of droughts in Sri Lanka 

This study is funded by NRC for 2 years commencing from September 2015.  It 

is a collaborative study with 2 Universities; Peradeniya and Wayamba and 2 

institutions; Natural Resources Management Centre (NRMC) and Department of 

Meteorology (DoM).  This study is in progress and will continue up to August 2017 

(Wasana Wijesuriya and J K S Sankalpa from RRISL, B L Peiris from University of 
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Peradeniya, Keminda Herath from Wayamba University, B V R Punyawardene from 

NRMC and S Premalal from DoM – Research Assistant : Sangeeth Liyanaarachchi). 

 

3) Identification of parents for the development of core-collections of sugarcane for 

breeding for high yield and disease resistance 

This study is funded by NRC for 3 years commencing from September 2015.  It 

is a collaborative study with the Sugarcane Research Institute. Dr (Mrs) Wasana 

Wijesuriya is involved in this project as a statistical expert.  

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 4. Graphical Representation of types of trends in rainfall anomalies in different rainfall 

seasons 



224 
 

SERVICES 

 

Statistical consultancy (BM/03/a) 

Statistical consultancy is provided on designing of experiments and 

questionnaires, statistical analyses, designing and developing databases and 

interpretation of experimental results to the fellow scientists at RRISL and industry 

stakeholders on request (W Wijesuriya and O V Abeywardene). 

 

Developments in meteorological and agro-meteorological stations (BM/02/b) 

Database management 

 The database with daily meteorological data collected at Dartonfield 

meteorological station was properly maintained.  Reports were prepared from this 

daily database and sent to the Department of Meteorology.  Rainfall records received 

at the Dartonfield Station are sent to National Building and Research Organization 

(NBRO) for issuing warnings on landslides. Rainfall records of substations, viz. 

Moneragala, Kuruwita, Nivitigalakele and Polgahawela were also maintained in a 

database. These data were made available to researchers and organizations on request.  

Data pertaining to the current year appear in the Meteorological Review.   

 A database is maintained on rainfall experienced in rubber growing areas of 

Sri Lanka.  Monthly rainfall values experienced in rubber growing areas is given in 

Table 10 (W Wijesuriya, C Munasinghe and V Abeywardene).   

 

Maintenance and establishment of meteorological and agro-meteorological stations   
New recording type rain gauges were installed at the meteorological stations 

in the premises of Kuruwita and Moneragala Sub-stations was established and data 

collection was started during this year (W Wijesuriya and V Abeywardene). 
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Table 10 



Table 10. Monthly rainfall in rubber growing areas - 2016 

 

 

Month 

Location 
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WL 1a WL 1a WL 1a WL 2a IL 1a WL 3 IL 1a IL 1c DL 2a WM 3b IM 1a 

January 124.6 139.7 198.3 40.7 0 4.4 1.7 26.2 216.4 11.1 64.9 

February 59.6 88.9 106.3 250.1 15.1 14.6 28.7 101.9 111.6 32.1 80.9 

March 93 193.7 126.4 39.4 14.5 45.8 150.7 129.2 93.7 33 47 

April 337.7 396.5 240.3 76 39.7 204.5 306.5 66 29.4 104.2 35.7 

May 1021.3 811.3 977.8 440.8 225.2 944.3 737.6 238.8 212.7 549.4 276.7 

June 200.6 220.4 159.4 119.1 82.9 115.1 133 0 0 79.3 5.2 

July 183.2 193.4 157.7 128.2 98.9 65.4 85.2 37.6 91.5 46.9 162.6 

August 49.2 131.9 128 76.8 36 24.2 14.9 153.5 124.5 11.5 51.3 

September 89.6 101.7 51.1 43.9 13.6 29 2.3 53.3 111.2 4.8 0.5 

October 177.7 156.2 266.5 370.5 189.2 190.4 123.1 111.2 80.4 58.9 68.2 

November 374.5 235 365.1 332.5 379.6 217.1 305.9 90.6 235 135.1 137.1 

December 120.7 163.9 189.2 63.4 69.9 43.5 26.9 99 70.8 52.4 104.6 

Total rainfall 

(mm) 2831.7 2832.6 2966.1 1981.4 1164.6 1898.3 1916.5 1107.3 1377.2 1118.7 1034.7 

No. of rainy 

days 179 203 210 168 82 139 120 97 57 96 109 
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AGRICULTURAL ECONOMICS 

 

J K S Sankalpa 
 

 
DETAILED REVIEW 

 

Staff 
 Mr J K S Sankalpa, Research Officer (Agricultural Economist) was on duty 

throughout the year. Miss P G N Ishani has joined to the AEU as a Research Officer 

(Agricultural Economist) from May, 2016.  

 

Seminars/Conferences/ Meetings/Workshops attended  

 

 

Services 

Research support 

 Various cost-benefit and economic analyses were carried out on the request 

of other researchers.   

 

 

 

Name of the 

Officer 

Activity Organization 

JKS Sankalpa 

 

Workshop on Agricultural 

Statistical Data Compilation     

Department of Census and Statistics 

Sri Lanka  

 Socio-economic Committee 

Meetings in Agriculture Sector  

Sri Lanka Council for Agricultural 

Research Policy, Ministry of 

Agriculture 

 Wayamba International 

Conference  

Wayamba University, Sri Lanka 

PGN Ishani Training on Arc GIS 10.4 Tools & 

Functionality  

Esri License holder, Geo Solutions 

(Pvt) Ltd.  

JKS Sankalpa 

PGN Ishani 

Scientific Committee Meeting Rubber Research Institute of Sri 

Lanka 

 Workshop on Coping Mechanisms 

for Low Rubber Price  

Rubber  Research Institute of Sri 

Lanka & International Rubber 

Research Development Board 

 Plantation Crop Research 

Symposium  

Crop Research Institutions  
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Database management  

 A database on auction prices in Sri Lanka and International rubber prices 

were updated throughout the year. Agricultural Economics Unit analyzed the rubber 

price and rubber products exports performance in quarterly basis and presented the 

information to the industry as well as the plantation sector.  

 

Rubber marketing in Sri Lanka  

Colombo auction is the main mode of disposal of rubber manufactured in 

factories. Number of auctions conducted by Ceylon Chamber of Commerce under 

Colombo Rubber Traders’ Association (CRTA) accounted for 93 during this year.  

All these were updated and recorded in a database. 

 

Prices of Ribbed Smoked Sheets (RSS) 

Monthly average of RSS1 and RSS3 are given in Figure 1(a) and 1(b), 

respectively. The highest average price of RSS1 was Rs.285, recorded in December. 

Prices of all grades of RSS were lower than that of the previous year (2015) up to 

month of April and prices were higher than the previous prices from April to 

December except September and October months. Prices of all RSS grades have 

increased at the end of year by 13% from 2015 to 2016 due to higher demand 

prevailed for all grades of RSS at the international market.  

 

(a) (b)  

  
Fig.1. Monthly average prices of RSS 1 (a) and RSS 3 (b) in 2015 & 2016 

 

Prices of Latex Crepe (LC) 

Prices of Latex Crepe1X for 2015 and 2016 are shown in Figure 2. LC1X 

prices has increased during the latter part of 2016. However, LC prices were below 

the average price of previous year. Against the previous year, the gap in prices was 
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higher during the first half of the year than the latter part of the year. The average 

LC1X price ranged from Rs.230 (October) to Rs.289 (February) during 2016. The 

average price of LC1X was Rs.261 which was a 13% reduction compared to the 

previous year.     

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Fig. 2. Monthly average of nominal LC1X price in years 2015 & 2016 

 

 Monthly changes of RSS 1 and LC1X from 2013 to 2016 are depicted in 

Fig.3. Monthly average of LC1X and RSS1 reached the highest in November 2013. 

The price differences between the LC1X and RSS1 were higher in year 2015.  

   

 

 

 

 

 

 

 

 

 

 

 

 
Fig.3. Monthly nominal average prices of LC1X and RSS 1 
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RESEARCH 
 
The following studies were conducted in the year 2016.  

 
Analysis of driving forces and the spatial variability of productivity in 
smallholder rubber lands in Sri Lanka (AE/01/a) 
 The goal of this study was analyzes the productivity variation in smallholder 
rubber lands in in Sri Lanka and spatial relationship of key drivers to the productivity 
variation. Low productivity has been a major challenge in rubber plantations in the 
country in recent years. In this study, it has been used spatial modelling tools 
available in geographic information science to explore the spatial variability of the 
rubber productivity and explore the key drivers of it in spatial context. Geostatistical 
kriging analysis is the simple type of prediction method which was include the cross 
validation of prediction and error terms in the forecasting techniques. The 
productivity of smallholder rubber lands in Kalutara District varied from 767 to 1463 
kg/ha/year. Local variation of driven forces behind the Average productivity was 
explored using Geographically Weighted Regression (GWR) method. GWR explored 
the spatial variability of the relationship among the productivity and Fertilizer usage, 
Weeding, Soil conservation, Tapped trees and Age of tapping trees. All the variables 
were found to present significant spatial variability. Apart from generating global 
significant value model resulted the local variation of each parameter estimates with 
respect to the projected coordinates of the area. Emerge of sign change of local 
parameters observed in some areas that cannot be observed in globally. Average 
productivity variation has shown in Table 2. 
 
Table 2. Summary statistics of productivity of different DS divisions in Kalutara district 
 
DS Division Mean Max Minimum Standard 

deviation 
Agalawatta 1137 1310 992 69 
Bandaragama 1078 1124 1031 19 
Beruwala 1199 1352 1011 42 
Bulathsinghala 1172 1311 950 48 

Dodangoda 1174 1375 943 67 
Horana 1106 1181 912 38 

Ingiriya 1102 1166 767 72 
Kalutara 1190 1395 1044 84 
Madurawala 1121 1203 955 56 
Mathugama 1083 1242 870 71 
Millaniya 1112 1317 843 74 

Palindanuwara 1190 1385 945 49 
Panadura 1089 1152 975 41 
Walallawita 1157 1463 892 58 
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 The GWR model results were given in the Table 3. Global t-value explain the 

how the direction of relationship behave in the area and the statistical significance 

level change in the GR. Second column of the table shows those variable that have 

spatial variability at the 95% and 90 % confidence intervals. Variables selected in the 

analysis were signicant in the global model and there were spatial variability in the 

area. 
Table 3. Results of GWR 

 

Variables Global t-value GR estimate GR SE DIFF C 

Intercept 624.54 1146.84 1.83 -1229.68 

Fertilizer 2.66 5.43 2.03 -129.49 

Weeding 4.48 10.77 2.40 -165.05 

Soil conservation 11.02 26.41 2.39 -73.86 

Age of plant -9.21 -18.89 2.05 -139.88 

Tapped trees 5.55 11.53 2.07 -122.50 

     

n 1337    

AICGR 15,051    

AICGWR 12,934    

GR adjusted R
2
 0.23    

GWR- adjusted R2 0.85    

GWR F value 49.71    

 

GR: Global regression; GWR: Geographically weighted regression, AIC: Akaike 

information criterion, DIFF C: Difference of criterion, n= number of samples 

selected. GR SE: Global regression standard error of estimate (J K S Sankalpa, 

Wasana Wijesuriya and Senani Karunaratne). 

 

Analysis of technical efficiency and its determinants of latex harvesting in 

Dartonfield Estates, Rubber Research Institute of Sri Lanka (AE/02/a) 

 The goal of this study was analyzes the relationship between technical 

efficiency of latex harvesters in Rubber Research Institute’s estates of Sri Lanka 

(RRISL). A total of 70 latex harvesters were selected and served with a structured 

interview using questionnaire. Data Envelopment Analysis was used to estimate 

technical efficiency of latex harvesting in the estates. Labour, fertilizer, chemical and 

tapped trees were used as inputs in technical efficiency analysis and double censored 

Tobit regression model was estimated to assess the impact of harvester specific socio-

economic variables in harvesting. Findings revel that, mean technical efficiency of 

latex harvesting is 53% in RRISL estates while 26% of harvesters were recorded 41% 

-50% of efficiency score.  
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 Tobit regression coefficients and probability values estimated are shown in 

Table 4.  Positive regression coefficients indicates that variable values will positively 

impact on increase of technical efficiency of harvesters while increase of negative 

values decrease the efficiency of harvester. Harvester’s gender shows a negative 

coefficient in the regression results. 55% of harvesters are female in the population. 

This indicates that female harvesters are more efficient than male harvesters. 

(Dummy variable, Male=1, Female=0). Harvester’s education level which was 

measured as number of years spent in the school has positive impact on technical 

efficiency of the harvesting. If the harvester is spent additional one year in the school, 

it will be impacted by 0.01 of technical efficiency increase. 

 
Table 4. Tobit regression model results 

 

Variable Coefficient  P value 

Constant  0.2834 0.192 

Age of harvester -0.0033 0.228 

Gender of harvester (Dummy variable) -0.0251 0.532 

Family members of harvester -0.026 0.076** 

Educational years 0.0098 0.156 

Training (dummy variable) 0.0029 0.944 

Experience in years 0.0089 0.006* 

Total Payment 0.0004 0.043* 

 

Significance level: * Significance at 5 % level while ** is significant at 10 % level.  

(J K S  Sankalpa, Wasana Wijesuriya and O V Abeywardana) 

 

Rubber based farming systems and sustainable livelihood development: A case 

study in Moneragla district Sri Lanka (AE/01/b) 

 Overall aim of this study is to provide a guideline to improve the smallholder 

rubber sector in the Moneragala District and give sustainability indicator as a 

guideline in further expansion of NR in non-traditional areas Sri Lanka. To achieve 

this goal, it was designed to explore the suitable farming systems for socio-economic 

development of people in Moneragala district, Identify the spatial variability of socio-

economic condition in terms of impact of farming system on livelihood development 

& identifying the issues and perspectives of them to rectify inadequacies in 

knowledge on environmental, social, economic, technological and institutional 

aspects which appear in different magnitudes.  
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 Data collection was completed through a primary survey carried out in the 

Moneragala district. Based on the number of smallholders who are currently 

involving in a rubber based farming system, survey sample is proportionately selected 

and 228 primary data samples were collected. Data analysis was in progress as an 

exploratory data analysis and a spatial analysis. Figure 4 depicts the different farming 

systems available in the Moneragala district (J K S Sankalpa, Wasana Wijesuriya and 

O V Abeywardana). 

. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Fig. 4. Different farming systems observed in Moneragala district 

 

Analysis of rubber based farming systems in traditional rubber growing areas 

Sri Lanka (AE/01/c) 

Overall aim of this study is to provide a guideline to improve the smallholder 

rubber sector in the traditional rubber growing areas in Sri Lanka. It was designed to 

achieve objectives similar to study (AE/01/b). However, farming systems and 

suitability of implications are different from non-traditional rubber growing areas. 

Physical, geographical, land resources, climatic conditions are varied from non-

traditional rubber growing areas. Primary data collection was in progress in Kalutara 

district (P G N Ishani, O V Abewardana and Wasana Wijesuriya). 

 

Analysis of impact of CESS tax policy changes on raw rubber exports in Sri 

Lanka (AE/04/a) 

Government of Sri Lanka has been introducing and changing the CESS tax 

rate on agricultural commodities with the aim of development of value added 

products rather than exporting raw agricultural materials from the country. This study 
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attempts to analyze the impact of natural rubber CESS tax policy changes happened 

during the last few years in the country.  This will be analyzed based on the custom 

data which was collected during the period of 2010 to 2015 and natural rubber CESS 

income generation. CESS income data was collected from the Ministry of Plantation 

Industries.  The study will help to provide a guideline in policy making in the tax rate 

formulation in the country. Secondary data collection was completed and Analysis 

was in progress during the year (P G N Ishani and Wasana Wijesuriya). 

 

Worthiness of investing on rainguards in rubber estates: Case study on estates 

owned by the Rubber Research Institute (AE/04/b) 

 Majority of the rubber growing areas in Sri Lanka are located in South 

Western region. These areas are subjected to heavy monsoon periods starting from 

May to September and December to February. Rain interference is a serious issue in 

the rubber estates as it leads to crop loss through nil tapping, late tapping or washouts. 

Rubber production is in a declining trend since 2011. The unfavorable weather 

condition prevailed in those years is contributed to this decline in production.  

Financial analysis was conducted to measure the profitability of using rain 

guards considering one hectare of land based on actual data available at Dartonfield 

estate. Data were collected from the Dartonfield estate for the year 2015. The data 

collected included extent, no of rainguarded trees, rainguard cost, tapping cost, and 

Net Sales Average (NSA). Further rain fall data and number of tapping days in 

Dartonfield gathered from the year 2005 to 2015. Pay back periods of the investment 

on rainguards were calculated with the assumptions of 0.035 kg latex yield per tree 

per tapping (kg/t/t) and plant density of 300 trees per hectare. Table 5 depicts the 

results obtained from the financial analysis of use rainguards in the Dartonfield estate. 
 

Table 5. Financial analysis of use of rainguards at three estates in 2015 

  

Dartonfield Gallewatta 

Division 

N’ 

Division 

Total 

Hectare 18 55 24 96 

No of Rainguard fitted 4,611 15,610 7,283 27,504 

Yield 26,878 109,247 25,545 161,670 

Yield advantage kg 3,383 18,953 5,516 27,852 

N.S.A Rs/kg 255 255 255 255 

Revenue due to rainguards (Rs.) 863,545 4,837,943 1,408,014 7,109,502 

Revenue due to rainguards 

(Rs/ha) 49,121 88,510 58,255 73,742 
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(P G N Ishani and Wasana Wijesuriya) 

  

Dartonfield Gallewatta 

Division 

N’ 

Division 

Total 

Rainguard cost (Rs/tree) 46 46 46 46 

Tapping cost (Rs/kg) 113 113 113 113 

Cost of manufacturing Rs/kg 36 36 36 36 

Total cost Rs/kg 203 182 189 186 

Additional profit Rs/kg 53 74 68 70 

Additional expenditure for the 

application of rainguards only 

(Rs) (Cost per tree*total no of 

trees) 212,106 718,060 335,018 1,265,184 

Additional expenditure for the 

application of rainguards only 

(Rs/ha)   12,065 13,137 13,861 13,123 

Additional profit from rainguard 178,487 1,368,259 373,819 1,935,993 

Additional profit per hectare 5,541 11,284 13,442 10,680 

Net profit from yield advantage 

(Rs) (NSA-COP)*yield 

Advantage 178,487 1,394,751 362,787 1,935,993 

Net profit from yield advantage 

(Rs/ha) 10,153 25,517 15,010 20,081 

Payback period (Days) 5 5 5 5 



Table 1. Monthly Auction Prices of Rubber in year 2016 

 

Month 
RSS Prices (Rs.) Latex Crepe prices (Rs.) Scrap Crepe Prices (Rs.) 

RSS1 RSS2 RSS3 RSS4 RSS5 LC-1X LC-1 LC-2 LC-3 LC-4 1Xbr 2Xbr 3Xbr 4Xbr 

Flat 

Bark 

Jan 228 189       286 284 267 226 161 159 158 156 150 150 

Feb 194 189 186 179   289 286 268 227 145 142 141 142 140   

Mar 209 205 190 182 182 287 283 258 242 147 145 140 147 143 138 

Apr 233   231   212 278 277 255 227 179 169 163 166 158 153 

May 245 239 240     273 272 237 211 179 169 160 166 159 137 

Jun 268   255   231 268 262 227 206 178 170 165 162 158 135 

Jul 249 246 241   233 250 249 223 210 209 173 170 169 160 143 

Aug 229 228 216 214 215 235 231 209 200 190 174 172 175 167 152 

Sep 232 222 217 217   223 219 206 194 176 172 171 171 163 153 

Oct 238 235 234 234   230 221 212 205 193 186 181 179 173 164 

Nov 263 261 255 252   235 237 232 231 229 224 222 206 205 175 

Dec 285 283 283 297 288 280 276 270 265 265 258 253 243 240 220 

2016 

Average 239 230 232 225 227 261 258 239 220 188 178 175 173 168 156 
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LIBRARY AND PUBLICATION 

 

S U Amarasinghe 
 

 
DETAILED REVIEW 

 

Mr S U Amarasinghe, Librarian, Mrs R M Amaratunga, Library Assistant 

and Assistant Publication Officer, Mr P M Prema Jayantha, Management Assistant, 

Mr N W E C Maduranga, Management Assistant (Colombo Library) and three 

Library Attendants were on duty during throughout the year. 

 

Seminars and Workshops    
         The Librarian attended the following events. 

 The Annual General Meeting of the Sri Lanka Library Association 

 One AGRINET Advisory Committee Meeting at CARP Office 

 The Progress Review Seminar on National digitization Project 

 

Publications 

 The following RRISL regular publications and Advisory Leaflets were 

published during the year. 

 

 Annual Review  2015 

 Annual Report   2015 

 Annual Review 2014 

 

Advisory Circulars 

 Production of Budded Plants 

 ලපටි බද්ධ පැළ නිපදවීම 

 කිරි කැපීම හා වැහි ආවරණ භාවිතය 

 Field Establishment 

 රබර් කිරි එකතු කිරීම හා සුරක්ෂණය 

 Tapping & Use Rainguards 

 Fertilizer to Rubber 

 Manufacture of Latex Crepe Rubber 

 Collection & Preservation of Latex 

 Manufacture of Balloons 

 Manufacture of Cast Products 
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 Manufacture of Rubberized Coir Mattresses 

 නිරරෝගී රබර් පැළ තවානක් පවත්වා ගැනීම 

 

 Frequently Asked Questions (Sinhala & English) 

 Binding of Advisory Circulars Collection  

 සැමට රසත සලසන නැරගනහිර ප්‍  රද්ශරේ රබර් වගාව 
 

List of books purchased during the year 

 
No Title Publisher Year of the 

published 

01 Standard methods for the examination 

of water and waste water 

American Public Health 

Association 

2012 

02 Phytophthora diseases of plantation 

crops 

Kerala : Rubber Research 

Institute of Sri Lanka 

2015 

03 Physico-mechanical and 

processability  studies of skim natural 

rubber 

Nugegoda : University of Sri 

Jayawardanapura 

2016 

04 Statistical Information on Plantation 

crop – 2014 

Colombo : Ministry of 

Plantation Industries 

2014 

05 Polymer lattices and their applications London : Applied Science 

Publishers 

1982 

06 Synthetic rubber latex examination for 

micro-organisms ISO/DIS 2085 

Colombo : SLSI 2016 

07 A systematic approach to soil fertility 

evaluation and improvement 

Modern Agriculture and 

Fertilizers 

2014 

08 Proceedings of 15
th

 Agriculture 

Research Symposium 28
th

 June, 2016 

Wayamba University of Sri 

Lanka 

2016 

09 Proceedings of CRRI & IRRDB 

International Rubber Conference, 

2016  

IRRDB & CRRI 2016 

10 ඵලදායීතා වර්ධනය සඳහා අසිරිමත් 

පංචවිධ සංකල්පය, 5S 

උපාලි මාරසිංහ 2006 

11 ඵලදායීතා වර්ධනය සඳහා තත්ත්ව කව 

හා තත්ත්ව පාලන රමවලම් 

උපාලි මාරසිංහ 2010 

12 විශිෂ්ඨත්වය උරදසා ඵලදායීතා වර්ධනය: 

රෙමංරේ කළමණාකරන මූලධර්ම 14 

 

උපාලි මාරසිංහ 2014 

13 විශිෂ්ඨත්වය උරදසා ඵලදායීතා වර්ධනය 
තුලනාත්මක පාලන සටහන් 

උපාලි මාරසිංහ 2010 

14 ශ්රීි ලංකාරේ දැව ශාක : දැව ගති ලක්ෂණ 

සහ දැව භාවිතය: දැව අත්රපොත 

නිමල් රුවන් පතිරණ 2016 
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Information services 

         Computerized bibliographic data up to the year 2016 were sent to the 

National Library of Sri Lanka and the CARP Library for compilation of the National 

Union Catalogue and the National Agricultural Bibliography respectively. The 

resource sharing activities were continued among the AGRINET Libraries. 

       Six literature searches were done using CD-ROM databases available at 

CARP and PGIA Libraries. 

              



244 

 

DARTONFIELD GROUP 

 

P A Lukshaman 
 

DETAILED REVIEW 

 

Mr P A Lukshaman Senior Estate Manager, Mr T D Harsha, Mr M N S 

Pavinda Management Assistants, Mr Dinesh Achinda Acting Rubber Factory Officer, 

Mr B M Siriwardena Field Officer and Mr K A Sarath Kumara, Mr Jagath Nakandala, 

and Mr N L D Premechandra Junior Assistant Field Officers were on duty throughout 

the year. Mr K K P Gunawardana Acting Chief Clerk of Estate Office retired on 28
th
 

February 2016.  

  

The Group cadre stood as follows at the end of the year. 

 
 

    

 

 

 

Hectarage summary - Dartonfield group 

Hectarage summary of the Dartonfield Group is given in Table 1. 

 
Table 1. Land distribution (ha) of Dartonfield group  

 

 Dartonfield 

division 

Gallewatte 

division 

Nivitigalakele 

division 

Total 

 

Mature area 32.21 121.26 27.81 181.28 

Immature area 4.14 28.18 15.13 47.45 

Cinnamon under power line 0.80 - - 0.80 

State land take in 0.27 - - 0.27 

Nurseries 7.27 2.62 2.00 11.89 

Paddy/Deniya land 0.75 1.22 1.22 3.19 

Waste land 0.19 0.18 - 0.37 

Earth slipped area 4.88 1.26 - 6.14 

Jungle 0.80 0.50 1.03 2.33 

Rocky areas 2.14 7.02 3.04 12.20 

Roads 2.92 6.86 0.36 10.14 

Building 16.92 5.43 7.79 30.14 

Play Ground 1.00 - - 1.00 

Proposed replanting area  - 9.82 12.69 22.51 

Streams - - 2.17 2.17 

Grand total 74.29 184.35 73.24 331.88 

Senior staff 01 

Assistant staff 09 

Minor staff 03 

Total 13 
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Rainfall      

              The annual rainfall recorded for the year was 2,682.1 mm with 181 wet days.  

 
Table 2.  Annual rainfall and wet days of the group for last five years 

 

 2012 2013 2014 2015 2016 

Rainfall (mm) 3,622.6 3,565.4 4,568.6 4,014.5 2,682.1 

Wet days 195 207 199 210 181 

 

Crop 

A total crop of 176,136 kg has been harvested against the estimated crop of 

197,474 kg (89.2%) which is a decrease of 21,338 kg.  
 

Table 3.  The crop and YPH (kg) of Dartonfield group from 2012 to 2016 

 

Hect.

Division Crop YPH Crop YPH Crop YPH Crop YPH Crop YPH

Dartonfield 34,092 891 29,451 770 28,885 897 26,878 834 23,635 734

Gallewatta 125,789 1,091 130,425 1,043 115,248 952 109,247 901 123,207 1,016

N'kele 31,709 1,488 24,720 1,355 28,682 1,101 25,545 919 29,294 1,053

Group total 191,590 1,096 184,596 1,016 172,815 964 161,670 892 176,136 972

Group estimate 187,150 1,070 190,000 1,046 199,296 1,111 200,688 1,107 197,474 1,089

2016

181.28

2012

174.85

2015

181.28

2013

169.03

2014

179.32

 
 

Tappers productivity 

  The average IPT during the last five years are given in Table 4. 

 
Table 4. The average IPT (kg) of Dartonfield group from 2012 to 2016 

 

 2012 2013 2014 2015 2016 

Dartonfield       6.2 6.2 5.5 5.6 5.7 

Gallewatte        9.1 8.7 6.9 7.2 7.9 

Nivitigalakele   8.1 7.6 7.0 7.2 7.3 

Group average  8.3 8.0 6.6 6.9 7.4 

 

Tapping days 

 Annual break down of Normal tapping (NT), Late tapping (LT), Double 

tapping (DT) and No tapping of Dartonfield estate is given in Table 5. 
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Table 5. Actual number of tapping days of Dartonfield group during last five years 

 

 2012 2013 2014 2015 2016 

Normal tapping 229 216 219 204 258 

Late tapping 14 28 11 12 07 

Cash/Double tapping (13) (18) (21) (23) (29) 

No tapping 54 56 55 70 39 

Rainguard tapping 68 61 80 79 62 

Slight Rain 01 01 - - - 

Total no of tapping days     312 306 310 295 327 

               

Rainguards  

 Total of 150.70 hectares were rainguarded during the year and an additional 

crop of 24,994 kg was harvested which amounts to 17% of total harvested crop. 

Additional tapping days done due to rainguards during the year were 46, 75 and 62 

from D/F, G/W and N/K respectively. Profit generated due to rainguards was 

Rs.433,895.84 and profit per hectare Rs.2,879.20.     

 
  Table 7. Additional income generated by fixing rainguards (Rs/kg) 

 

 Dartonfield 

Division 

Gallewatta 

Division 

Nivithigalakale 

Division 

 

Total 

Area (ha) 28.66 93.24 28.80 150.70 

No. of rainguards fitted  7240 29835 7505 44580 

Additional crop (kg) 2423 17176 5395 24994 

Rainguard cost per kg. 88.53 61.94 81.16 68.67 

Tapping cost per kg. 116.46 116.46 116.46 116.46 

C.O.M. Rs/kg 32.35 32.35 32.35 32.35 

Total cost Rs/kg 237.34 210.75 229.97 217.48 

N.S.A. Rs./kg 234.84 234.84 234.84 234.84 

Additional profit Rs./kg (2.50) 24.09 4.43 17.36 

Additional profit from 

rainguards (Rs.) 

(6,057.50) 42,783.84 23,899.85 433,895.84 

(Additional profit per 

hectare (Rs.) 

(211.36) 458.86 829.85 2879.20 

 

*   Low crop harvested from rainguard due to dry period of October to December cost of 

production has increased than previous year. 

 

Total profit and profitability per hectare 

 The total loss and loss per hectare were (Rs.1,107,895.44) and  Rs.6,111.52) 

for the year  under review. 
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Table 8. Comparative statement of the revenue profit per kg and profit per hectare 

 

 Years 

 2012 2013 2014 2015 2016 

Mature area (ha) 174.85 169.03 179.32 181.28 181.28 

Total profit (Rs.) 32,020,436.70 15,071,788.05 1,987,373.99 (2,475,167.70) (1,107,895.44) 

Profit per ha. (Rs.) 183,130.89 89,166.35 11,082.83 (13653.84) (6,111.52) 

 

Cost of production and productivity 
                

Table 9. Labour rates and break down of cost of production from 2012 to 2016 (Rs./kg.) 

 

 2012 2013 2014 2015 2016 

1. Labour wages            572.00 572.00 687.50 687.50 687.50 up to Sept. 

805 from Oct. 

2. Cost of production     216.33 262.39 245.06 270.57 241.13 

2.1 Tapping                84.64 100.94 118.61 113.94 116.46 

2.2 Manufacture         35.66 35.68 35.82 36.43 32.35 

2.3 General charges  75.02 102.26 74.49 103.07 74.43 

2.4 Mature/area upkeep    20.91 23.51 16.14 17.13 17.89 

3.  N.S.A.                        383.36 348.74 256.56 255.26 234.84 

4.  Profit  per kg              167.13 86.35 11.50 (15.31) (6.29) 

 

Manufacture 

 Out of the latex crop of 176,136 kg harvested, 36,776 kg has been sent as 

Latex Crepe No.1 which is 70% and 93,550 kg as RSS No. 01 which is 88%.  Details 

are given in Table 10 and Fig. 1. 
 

Table 10.  Summary of grades manufactured during the year 

 
Grade Quantity 

(kg.) 

Percentage 

% 

 Latex crepe No.1   

 Latex crepe No.2   

 Latex crepe No.3    

 Latex crepe No 4 

36,776 

3,479 

4,759 

7,759 

69 

07 

09 

15 

Total 52,773 100 

RSS No.01 93,550 88 

RSS No.02 6,293 06 

RSS No.03 3,475 03 

RSS No.04 2,918 03 

Total 106,236 100 
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Grade Quantity 

(kg.) 

Percentage 

% 

Scrape crepe No.1 12,656 74 

Scrape crepe No.2 3,829 22 

Scrape No.3 642 04 

Total 17,127 100 

Grand total 176,136  

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

    
            

 

 

 

 

 

 

 

 

 

 

 

 

Pale Crepe Manufacturing percentage  RSS Manufacturing percentage 

 

 

Fig. 1.  
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SUB STATION - KURUWITA 

 

S A R Samarasekera 
 

 
DETAILED REVIEW 

 

Staff  

Mr S A R Samarasekara, Manager (Estate), Mr D S Jayasinghe, Mr K D P 

Senarathne, Management Assistants, Mr K K S Dinesh and Mrs E P S L Erawwala 

Field Supervisors were on duty throughout the year. 

 

The estate cadre stood as follows at the end of the year.  

 

 Intermediate Staff - 01 

 Assistant Staff  - 02 

 Minor Staff - 02 

 

Hectarage  
A summary of the hectarage is given in Table 1. 

 
Table 1. Land distribution (ha.) in Kuruwita Sub station 

  

Land type Extent (ha.) 

Mature area 75.66 

Immature area  6.50 

Nurseries 2.25 

Tea area 3.49 

 Paddy 1.00 

Buildings, Gardens and Road  10.23 

Water Tank 0.01 

Unsuitable for planting   0.86 

                    Total 100.00 

 

Crop 

A total crop of 104,651kg was harvested during the year, recording an 

increase of 4,481 kg on previous year’s crop. 

The actual yield per hectare (YPH) was 1,383.17 kg which is an increase of 

15.85 kg when comparing with previous year’s crop. 

The yield per hectare (YPH) for the past five years are given in the Table 2. 
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Table 2. Yield per hectare for the past five years 

 

YPH (kg) Year 

2012 2013 2014 2015 2016 

Estimated 1,474.26 1,366.26 1,419.82 1,378.65 1,339.54 

Actual 1,403.03 1,410.77 1,378.34 1,367.32 1,383.17 

 

The yield per hectare recorded (kg) for each month during the year is given in 

Table 3. 

 
Table 3. Actual yield per hectare (kg) recorded for each month during the year 

 

Month YPH (kg) 

January 156.43 

February 110.03 

March 122.66 

April 72.36 

May 84.43 

June 92.78 

July 127.54 

August 144.13 

September 120.67 

October 124.02 

November 81.25 

December 145.82 

 

Tapper productivity 

The average intake per tapper at the end of the year was 9.1 kg. The average 

IPT during the last five years are given in Table 4. 

 
Table 4. The average intake per tapper (IPT) (kg) for the last five years 

 

IPT (kg) Year 

2012 2013 2014 2015 2016 

Intake per tapper 8.9 8.7 8.9 8.9 9.1 

 

Rainfall 

The annual rainfall recorded during the year was 3,342.8 mm with 251 wet 

days (Table 5). 
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Table 5. Annual rainfall figures and the number of wet days of the estate for the past 5 years 

 

 Year 

2012 2013 2014 2015 2016 

Rainfall (mm) 4,411.40 3,817.80 5,093.10 4,002.14 3,342.80 

Wet days 150 174 239 251 222 

  

Tapping days 

There were 352 tapping days recorded during the year (Table 6). This was 

possible merely due to the use of rainguards. 

 
Table 6. The Average number of tapping days of the Kuruwita Sub Station for the past five 

years 

 
 Year 

2012 2013 2014 2015 2016 

01.Total tapping days 

1.1 Normal 

     1.2 Late 

     1.3 Rain Interference 

     1.4 Rainguarded Tapping 

342 

320 

22 

- 

(77) 

338 

327 

11 

            - 

(95) 

335 

282 

38 

15 

(131) 

348 

314 

32 

02 

(140) 

352 

344 

08 

        - 

(84) 

02 Recovery Tapping (05) (12) (08) (08) - 

03 No tapping 24 27 30 17 14 

 

When compared with the last year there was an increase in normal tapping 

days from 314 to 344 days during the year. 

 

Rainguards 

Due to the use of rainguards an additional 84 tapping days were recorded 

during the year. This contributed to 20% of the total crop yielding an additional profit 

of Rs.1,719,158.70. 

An analysis of the use of rainguards for the years 2014, 2015 and 2016 are 

given in Table 7. 
 

Table 7. An analysis of the use of rainguards (Rs./kg) 

 

 Year 

2014 2015 2016 

Hectarage (ha.) 62.34 71.00 73.41 

No. of raiguards fitted 18,421 21,890 22,262 

Additional tapping days 131 140 84 

No. of kilos harvested 36,275 36,837 20,454 

Raiguard cost per (kg.) 27.65 25.65 43.41 
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 Year 

2014 2015 2016 

Tapping cost (Rs./kg.) 87.81 87.77 89.65 

Total cost (Rs./kg.) 115.46 113.42 133.06 

N.S.A (Rs./kg.) 251.92 207.86 217.11 

Additional Profit (Rs./kg.) 136.46 94.44 84.05 

Additional profit from rainguards (Rs.) 4,950,086.50 3,478,886.28 1,719,158.70 

Additional profit per hectare (Rs.) 79,404.65 48,998.39 23,418.59 

 

Total profit and profitability per hectare 

The total profit and profit per hectare were Rs.3,959,993.84 and Rs.52,339.33 

respectively for the year 2016. This is an increase of Rs.2,292,163.34 and Rs. 

29,573.42 respectively when compared with the last year.  

Table 8 gives a comparative statement of the mature extent, total profit and 

profit per hectare for the past five years. 

 
Table 8. Comparative statement of the mature extent, total profit and profit per hectare for 

the past five years 

 
 Year 

2012 2013 2014 2015 2016 

Mature extent 

(ha.)  

71.29 74.29 71.84 73.26 75.66 

Total profit (Rs.) 18,760,063.36 15,975,578.58 5,339,158.40 1,667,830.50 3,959,993.84 

Profit per hectare 

(Rs.) 

263,151.40 215,043.46 74,320.13 22,765.91 52,339.33 

 

Cost of production and profitability 

The cost of production has decreased by Rs.11.94 per kg when comparing 

with the previous year (Table 9).  

Labour rate and the breakdown of the cost of production (Rs/kg) for the past 

five years are given in Table 9. 

  
Table 9. Labour rate (Rs.) and the break down of the cost of production from 2012 to 2016 

(Rs./kg.) 

 

 Year 

2012 2013 2014 2015 2016 

Labour rate 572.00 687.50 687.50 687.50 Jan. -  Nov. 687.50 

From December  805.00 

Cost of production 178.69 187.19 198.00 191.21 179.27 

Tapping cost 79.49 90.44 96.70 87.77 89.65 

Manufacturing - - - 22.14 21.49 
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 Year 

2012 2013 2014 2015 2016 

General chargers 77.13 74.55 79.58 64.72 54.48 

Field & cultivation cost 22.07 22.20 21.72 16.58 13.65 

N.S.A 366.21 339.62 251.92 207.86 217.11 

Profit per kg. 187.52 152.43 53.92 16.65 37.84 

 

Other crops 

Cinnamon  

281 kg of Cinnamon were sold during the year from Rubber/Cinnamon inter 

cropping area and the total income and the profit were Rs.505,214.63 and 32,087.12 

respectively. 
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POLGAHAWELA SUB STATION 

 

P A Lukshaman 
 

 
DETAILED REVIEW 

 

 Mr P A Lukshaman, Senior Estate Manager overlooked the activities of the 

Sub station and Dr S M M Iqbal coordinated the research activities. Mrs Chandrani 

Weeramanthrie, Management Assistant was on duty throughout the year. 

 

Crop 

 A total crop for 13,753 kg have been harvested against the estimated crop of 

11,756 kg which is an increase of 1,997 kg. The total crop, YPH and IPT for 2015 

and 2016 are given in Table 1.  

 
Table 1. Total crop, YPH and IPT for 2015 & 2016 

 

Year   Hectare     Crop (kg)  YPH (kg) IPT (kg) 

2015 10.75 12,206 1,136 9.2 

2016 11.75 13,753 1,170 10.1 

 

 Total number of 495 trees died from 2005 to 2012 replanting and the details 

and given in Table 2. 

 
Table 2. The age wise breakdown of the dead trees affected by the server drought in 2016 

 
Field  Age (y) No. of dead trees due to drought 

2005 11 30 

2006 10 57 

2007 9 99 

2008 8 23 

2009 7 82 

2010 6 39 

2011 5 144 

2012 4 21 

Total 495 
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Meteorological Summary 
Dartonfield Station 

 

 

Wasana Wijesuriya  
 

During the last 17 years, an average annual rainfall of 4069 mm was observed 

in the Dartonfield meteorological station located in the Agro Ecological Region, 

WL1a.  Out of the 17 years since 2000, a total rainfall of less than 3000 mm has been 

recorded only during 2016 (Fig. 1) which was 2966 mm.  The rainfall recorded in 

2016 accounted for a decline of 29% compared to the previous year.    

 

 

 
Fig. 1.  Variation in annual rainfall at Dartonfield 

 

As indicated in Fig. 2 the rainfall distribution at Dartonfield during this year 

departed from the usual pattern. Above average monthly rainfall values were 

observed in January and May while below average values were recorded in the rest of 

the months, except for November which was very close to the long term average. The 

minimum monthly rainfall of 51 mm and the maximum monthly rainfall of 978 mm 

were recorded in September and May, respectively. 

Distribution of rainfall in different seasons at Dartonfield is given in Fig. 3.  

Rains during the South West season (May – September) decreased by 436 mm 

compared to the previous year.  Rainfall during IM1 (March & April) in 2016 is about 

248 mm lower than 2015. During North East and IM2 seasons, 2016 recorded lower 

values; viz. 84 mm and 434 mm, respectively compared to 2015. 
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Fig. 2. Distribution of monthly rainfall in 2015 and 2016 at Dartonfield (The line chart 

indicates the long-term average) 

 

 
 

Fig. 3.  Seasonal distribution of rainfall at Dartonfield in 2016 

 

The distribution of weekly rainfall is illustrated in Fig. 4. Ten dry weeks 

(weeks having a total rainfall less than 10 mm) were observed during this year. The 

highest weekly rainfall of 304 mm was observed in the 20
th
 standard week, which 

coincided with the 2
nd

 week of May. 

  

 
Fig. 4. Weekly variation in rainfall in 2016 
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 There were 2 rainfall events that exceeded the hazardous limits for land slides 

(100 mm of rainfall during a day) reported during the year under review. The amount 

of rainfall and number of rainy days under low, moderate and high rainfall categories 

are listed in Table 1. The observed total number of rainy days of the year was 210, 

which was below the long term average (222) by 12 days. A dry spell lasted over a 

month or more can have adverse impacts on rubber plantations.  There were only 5 

dry spells greater than or equal to 7 days; the longest being 13 days, from 12
th
 to 24

th
 

March. The details of the dry spells are given below. 

 
Details of dry spells at Dartonfield 

 
Period No. of days 

12
th

 to 21
st
 January 10 

27
th

 January to 6
th

 February 11 

01
st
 to 07

th
 March 07 

12
th

 to 24
th

 March 13 

19
th

 to 25
th

 September 07 

 

Rainfall at RRISL Substations: 

There are three substations maintained by RRISL in Kuruwita (WL1a), 

Narampola (IL1a bordering WL2b), Moneragala (IL1c) and Nivithigala Kele (WL1a). A 

total rainfall of 3420 mm, 1948 mm, 1158 mm and 2313 mm were recorded 

respectively, in Kuruwita, Narampola, Moneragala and Nivithigala Kele stations 

during 2016. 

 Distributions of monthly rainfall at Kuruwita, Narampola. Moneragala and 

Nivithigala Kele are illustrated respectively in Fig. 5 (a), (b), (c) and (d).  The rainfall 

received in these stations recorded decreases of nearly 18%, 31%, 40% and 46% in 

annual rainfall compared to the previous year, respectively.  

 

Other meteorological parameters: 

 Table 2 depicts the monthly values of some important meteorological 

observations together with averages from 1980 to 2005 at Dartonfield. Daily 

fluctuations of the minimum and maximum temperatures at Dartonfield are illustrated 

in Fig.6. During the year under review, the minimum temperature dropped below 

20
0
C in 4 days; 1 day in February and 3 days in December.  

 The daily average temperature pattern was fairly steady with a mean annual 

temperature of 27.3
0
C and a standard deviation of 0.9, which could be a favourable 

condition for rubber plantations. The lowest mean minimum temperature of 22.2
0
C 

was observed in December while the highest mean maximum temperature of 34.1
0
C 

was observed in March. However, any signs of adverse conditions with respect to the 

temperature regime at Dartonfield were not reported during the year. 
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Fig. 5. Distribution of monthly rainfall in (a) Kuruwita and (b) Narampola (c) Moneragala and 

(d) Nivithigala Kele 

 

 
 

Fig. 6.  Daily minimum, maximum and average temperature distributions 

 

A total of 1962 bright sunshine hours was received at an average rate of 5.4 

hr/day which was comparatively higher than the respective figures observed during 

the last year.  The distribution of bright sunshine hours during the year is depicted in 

Fig. 7.  Bright sunshine hours exceeded 6 in 47% of the days, while in 28% of the 

days it was below 4 hours. 
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  High morning Relative Humidity (RH) is favourable for high latex yields. 

Daily morning RH at Dartonfield in 2016 was observed in the range, 71 % to 96 %. 

The mean RH values recorded at 08:30 and 15:30 were 86% (SD=6.9) and 78 % 

(SD=10.8), respectively.  

Monthly values of soil temperatures recorded at 08:30 and 15:30 hrs in 4 

different depths are depicted in Fig. 8 and Fig. 9. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 9. Distribution of soil temperature at 4 different depths at 15:30 during 2016 

Fig. 7. Distribution of bright 

sunshine hours in 2016 

 

Fig. 8. Distribution of soil 

temperature at 4 different 

depths at 08:30 hrs during 

2016 

 

 



263 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



264 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Table 1. Monthly variation of rainfall and rainy days in 2016 

 

Month 

 

 

Total rainfall 

(mm) 

 

Average** 

(mm) 

 

No of rainy 

days * 

 

Avg.** 

 days 

 

No. of days under each category Evaporation 

(mm) 

 0.3-2.5 (mm) 2.6-50 (mm) >50  (mm) 

January 198.3 (156) 13 (11) 5 7 1 90 

February 106.3 (114) 09 (09) 2 7 - 96 

March 126.4 (222) 09 (13) 7 9 - 127 

April 240.3 (415) 20 (18) - 13 - 111 

May 977.8 (584) 29 (24) 6 25 4 87 

June 159.4 (398) 21 (23) 4 15 - 84 

July 157.7 (313) 18 (22) 7 14 - 87 

August 128.0 (268) 22 (20) 8 15 - 90 

September 51.1 (436) 14 (22) 10 6 - 87 

October 266.5 (513) 23 (23) 14 11 2 96 

November 365.1 (387) 18 (20) 4 13 1 81 

December 189.2 (266) 14 (15) 6 8 - 93 

Total 2,966.1 (4,072.0) 210 (220) 59 143 8 1129 

 

*   A rainy day is defined as a day with a rainfall ≥ 0.3 mm 

** Average values for 1980-2005 are shown in parentheses 

 

 

 



Table 2. Variation of observed meteorological factors at Dartonfield – 2016 

 
 (Latitude 6

0
32’; Longitude 80.09 E; Altitude 65.50m) 

Month 

                                Temperature (
0
C)  Relative humidity ( %) Mean  

Wind speed  

(km/hour) 

Mean 

Max 

Mean 

Min 
Mean 

No of days 

Min Temp<20 

Sun shine 

hours 
8.30 am 

No of days 

8.30am>90% 
3.30 pm 

January 32.7 22.9 27.8 (26.7) - 5.4 89 (88) 20 79 (68) 1.1 

February 32.9 22.8 27.9 (27.1) 01 3.2 88 (86) 14 74 (65) 1.3 

March 34.1 23.7 28.9 (27.6) - 7.0 84 (85) 16 72 (68) 1.7 

April 33.8 24.3 29.1 (27.8) - 6.7 92 (88) 4 72 (75) 1.6 

May 31.0 24.5 27.8 (27.6) - 2.7 87 (89) 18 83 (77) 1.5 

June 31.0 24.5 27.8 (26.9) - 5.1 88 (89) 12 74 (77) 2.4 

July 30.9 23.8 27.4 (26.7) - 5.4 88 (88) 13 73 (75) 2.1 

August 30.6 24.2 27.4 (26.6) - 6.9 85 (88) 14 80 (74) 2.5 

September 30.7 23.7 27.2 (26.7) - 6.0 88 (86) 9 82 (75) 2.5 

October 31.3 23.2 27.3 (26.6) - 5.6 86 (86) 8 79 (77) 1.8 

November 31.2 22.9 27.1 (26.6) - 3.1 87 (85) 11 84 (77) 1.2 

December 32.4 22.2 27.3 (26.7) 03 4.7 86 (85) 12 78 (73) 1.7 

 

** Average values for 1980-2005 are shown in parentheses 
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