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The Rubber Research Institute of India (RRll). 
under the Rubber Board (Ministry of Commerce, 
Government of India) had its inception in 1955. With 
a very modest beginning, the RRll is now capable of 
handling most of the problems associated with natural 
rubber (NR) on production technology, processing 
aspects and.'product applications. The steady growth 
of the RRll in its scientific worth and research 
contributions has won it the recognition as one 
of the international centres of excellence on NR 
research.

Location

The RRll is located on a hillock 8 km east of 
Kottayam in Kerala State and is easily accessible by 
road. Kottayam is connected to all major cities in 
the country by rail. The nearest airport is at Cochin, 
70 km north. The capital of the state is Trivandrum, 
160 km south where there is an international airport. 
The distance to New Delhi, the capital of the 
country, is 2950 km.

Functions

Undertaking, assisting and encouraging scientific, 
technological and economic research and dissemi­
nation of knowledge to the .NR industry are the 
statutory functions of the RRll.

Organisation

For the efficient discharge of its functions, the RRll 
has established major research divisions and research 
supporting sections at its head-quarters and regional 
research establishments at appropriate locations 
where Hevea brasiliensis is commercially grown or 
is likely to be grown.

continued to inside back cover
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THE RUBBER BOARD

The Indian Rubber Board was constituted  
under the Rubber (Production and Marke­
ting) A ct, 1947. This Act was passed on 
the recom m endation o f  an ad-hoc com m ittee 
appointed by the G overnm ent o f  India in  
1945, and cam e into force on 19th April, 
1947. The Rubber Production and Mark­
eting (Am endm ent) A ct o f 1954 made 
certain changes in the constitution  o f  the 
Board and shortened its nam e to  the 
Rubber Board. This A ct cam e into force 
on 1st August, 1955. T he Rubber A ct o f  
1947 was further amended by the Rubber 
Am endment Act, 1960 which made certain 
alterations in the rate and procedure o f  
collection o f  cess on rubber. T he A ct was 
again am ended by the Rubber (Am endm ent) 
Act, 1982.

Organisation

The Chairman is the principal executive 
officer and he exercises control over all 
departm ents o f  the Board. There are six 
main departments, viz. Administration, Rub­
ber Production, Research. Rubber Proces­
sing, Finance & Accounts, and Training.

Chairman
P. C. Cyriac, IAS

Rubber Production
P. Mukundan Menon
Rubber Production Com missioner

Research
Dr. M . R. Sethuraj 
Director

Administration
K. S. Varma 
Secretary

Rubber Processing
C. M. George  
Project Officer

Finance & Accounts
P. U. George 
Financial Adviser

Training
Dr. E. V. Thom as 
Joint Director
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vananthapuram-695 581.

Agronomy and Soils

1. Dr. N. K . Jain, Co-ordinating Director, 
CS1R Complex, Palampur-176 001.

2 . Dr. M. Velayudham, Asst. Director 
General (Soils), ICAR , Krishi Bhavan, 
New Delhi-110 012.
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6 . Prof. V. Gopinathan Nair, Professor o f  
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Biochemistry, University o f  Kerala), 
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10. Prof. T. Ramakrishnan, M icrobiology  
&  Cell Biology Lab., Indian Institute 
o f  Science, Bangalore-560 012.
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15. Dr. P. S. Sreenivasan, C onsultant in  
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nagar, Palakad-678 007.



DIRECTORS' REVIEW

The thrust areas o f investigation o f the Rubber Research Institute o f  
India (R R ll) continued to be (a) providing adequate research support for deve­
loping appropriate agrotechnology (b) evolving and evaluating clones suitable 
for nontraditional areas (c) refining the package o f  practices for the traditional 
areas aimed at monetary savings in inputs and their application and (d) tech­
nological research for product improvement with the ultimate objective o f  con­
serving natural rubber (N R ).

A t the headquarters o f  the R R ll, a Germplasm D ivision  was established 
during the period under review, to  take care o f introduction, collection, con­
servation and evaluation o f  wild genotypes and older cultivars o f H evea. The 
Germplasm Section o f  the Botany D ivision was merged with the new division. 
A ction was in progress to establish a Regional Research Station (area about 
47 ha) at S uk m a(106k m  from Jagadalpur) in Bastar District o f  Madhya 
Pradesh. A  seedling nursery and a budwood nursery were under establish­
ment. About one thousand plants were also being established in poly bags 
for experimental planting during 1990 planting season. Actions were also 
initiated for construction o f  farm house and quarters and removal o f  scattered 
trees in the area.

Refinement o f discriminatory fertilizer recomm endation system continued 
to  receive attention. Diagnosis and Recomm endation Integrated System 
(D R IS) was introduced to formulate the optimum nutrient ratios and efforts 
were being initiated to com puterise the norms. The response to applied ferti­
lizers to immature rubber was found to be up to 30 kg N , 30 kg P and 20 kg K. 
Based on these results more field experiments were laid out in different loca­
tions with the objective o f generation o f  data leading to clonewise and region- 
wise fertilizer recommendation in the immature phase. The biotechnology 
laboratory has been expanded. Propagation systems were developed for 
many commercial clones and a fresh set o f  90 tissue cultured plants o f  elite 
clones was planted in the field. Activities connected with breeding and clonal 
selection were continued and selections from the progenies were at different 
stages o f  evaluation. The clone R R ll 105 continued to  enjoy maximum popu­
larity. The R R ll is concerned with this trend o f monoclonal planting and



action t o  been initiated to change this attitude over a period o f  time. Pot­
ential clones were planted for a multidisciplinary evaluation so that the most 
promising ones could find placc in planting material recommendation.

For cataloguing and evaluating the germplasm genotypes, a descriptor 
format was designed to record morphological observations, f or the control 
o f a b n o r m a l  l e a f  fall disease, the dosage adopted by som e planters is different 
from that recommended by the R R l l  and it is proposed to take up exepen- 
ments with low dosage on done R R l l  105. To identify genotypes resistant 
to powdery mildew disease, a method was being tried for early prediction ol 
clonal susceptibility. Tapping panel dryness being a syndrome o f concern, 
and still an enigma even after several years o f research, the R R l l  is now  
attempting to explore the fundamental aspects involved in collaboration  
with the Indian Institute o f Science, Bangalore. Reaction conditions lor the 
preparation o f epoxidised NR o f 25 and 50 mole per cent epoxidation  
have been standardised at 50°C and bench scale batches o f  these modified 
forms prepared. Technological properties o f these rubbers were evaluated 
in comparison with NR and nitrile rubber and were found promising. 
The RRII is participating in the U N ID O  funded project on N R  based truck 
tyre retreads and the evaluation o f  the first batch was in progress. 
Evaluation o f planting materials under commercial practice showed that the 
clone R R ll 105 recorded the highest commercial yield. Recognising the 
awareness o f the vast potential o f rubber wood, the R R ll crgenised a seminar 
on rubber wood.

The regional research stations o f  the R R ll concentrated on location  
specific investigations for evolving appropriate planting materials, agro­
management techniques for the local situations and related aspects. Several 
field experiments were laid out with this prupose in addition to the ongoing  
ones. The R R ll is now endeavouring to use satellite data for identification  
o f land suitable for rubber cultivation in Orissa.

During the year under review two issues o f  the Indian Journal o f  Natural 
Rubber Research were brought out. The R R ll also published a book ‘Rubber 
Wood : Production and Utilisation’, consolidating the current knowledge in 
a single volume.



AGRONOMY AND SOILS DIVISION

The Agronom y and Soils D ivision is 
engaged in nutritional studies on  immature 
and mature rubber in different agroclimatic 
regions o f South India. The other aspects 
o f  investigation are irrigation and soil 
moisture management, intercropping, weed 
management, forms and methods o f fertiliser 
application, water requirement o f rubber at 
its various stages o f  growth, etc. With a 
view to further refining the interpietation 
o f  foliar analytical values, a Diagnosis and 
Recom m endation Integrated System (D R IS) 
is being perfected. Five regional labora­
tories are now  operating under the technical 
guidance o f  the Division.

1. Nutritional studies (immature phase)

1.1 Three experiments, one each in three

Table-Ag. I Mean girth increment 1988-1990, Kanyakumari

agroclim atic regions, are being conducted. 
The mean girth increment for clone RRII 
105 at Kanyakumari (K anthim athy Estate) 
for the period 1988-90 indicated significant 
response to application o f  N  at 30 kg ha-1 
P at 30 kg P2Os ha" 1 and K at 20 kg K20  
ha-1 (Table-Ag. 1). Further increasing the 
levels o f  these nutrients v.as i ot beneficial 
and only depressed growth in the case o f  
P and K. At Punalur (Shaliacary Estate) 
with clone PB 235 similar results as in Kanya­
kumari were obtained for mean girth incre­
ment during 1987-1990 (Table-Ag.2). N o  
significant response to N . P oi K was obta­
ined at Mundakayam (T R & T  Estate) 
for girth increment during the sam e period. 
The soil nutrient status at this location was 
superior to  that in the other tw o locations.

Levels of nutrients (kg ha *) and girth increment (cm)

N cm p„o5 cm K,0 cm

0 17.53 0 17.40 0 17.39

30 19.01 30 19.75 20 19.32

60 18.99 60 18.38 40 18.83
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AGRONOMY AND SO ILS DIVISION

The Agronom y and Soils D ivision is 
engaged in nutritional studies on immature 
and mature rubber in different agroclimatic 
regions o f  South India. The other aspects 
o f  investigation are irrigation and soil 
moisture management, intercropping, weed  
management, forms and methods o f fertiliser 
application, water requirement o f rubber at 
its various stages o f  growth, etc. With a 
view to further refining the interpietation  
o f  foliar analytical values, a Diagnosis and 
Recom m endation Integrated System (D R IS) 
is being perfected. Five regional labora­
tories are now operating under the technical 
guidance o f  the D ivision.

1. Nutritional studies (immature phase)

agroclim atic regions, are being conducted. 
The mean girth increment for clone R R ll 
105 at Kanyakumari (K anthim athy Estate) 
for the period 1988-90 indicated significant 
response to application o f  N at 30 kg ha-1 
P at 30 kg P2O s ha-1 and K at 20 kg K20  
ha-1 (Table-Ag. 1). Further increasing the 
levels o f  these nutrients was l o t beneficial 
and only depressed growth in the case o f  
P and K. A t Punalur (Shaliacarv Estate) 
with clone PB 235 similar results as in Kanya­
kumari were obtained for mean girth incre­
ment during 1987-1990 (Table-Ag.2). N o  
significant response to  N , P  or K was obta­
ined at Mundakayam (T R & T Estate) 
for girth increment during the sam e period. 
The soil nutrient status at this location was 
superior to that in the other tw o locations.1.1 Three experiments, one each m three

Table-Ag. I Mean girth increment 1988-1990, Kanyakumari

Levels of nutrients (kg ha ') and girth increment (cm)

N cm pso5 cm KsO cm

0 17.53 0 17.40 0 17.39

30 19.01 30 19.75 20 19.32

60 18.99 60 18.38 40 18.83



Table-Ag. 2 Mean girth increment 1987-1990. 
Punalur

Levels of nutrients (kg ha ') and girth increment (cm)

N cm P.Os cm K ,o cm

0 26.60 0 26.30 0 26.78

30 27.63 30 28.47 20 28.45

60 27.84 60 27.30 40 26.85

SE = 0. 12 CD = 0.35

1.2 Five more field experiments were
laid out in  five different regions to  assess 
the fertiliser need o f  clone RRII 105 and the 
treatments were imposed.

1 .3  W ith the objective o f  finding out the 
nutritional requirement o f  new RRII experi­
mental clones, tw o experiments were laid 
out, one at Koney estate in 1988 with ten 
clones and another at RRII in 1989 with four 
clones. An evaluation o f  the girth o f  plants 
at Koney estate during 1990 revealed no 
significant difference in the response to 
different levels o f  fertilisers by the different 
clones.

2 . Nutritional studies (mature phase)

2.1. Clonal/regional requirements

Seven field experiments were in progress 
involving three high yielding clones, to 
ascertain the nutritional requirement o f  
different clones in different agroclim atic 
zones.

During the year 1989, there was significant 
response in yield to application o f  N at 
20 kg ha-1 in the experiment at Vadaken- 
cherry (Vaniyampara Estate) w ith  clone 
RRII 105. Higher level o f  N (40 kg ha-1 ) 
did not register any significant increase in  
yield (T able-A g. 3). There was no response 
in yield to  application o f  P and K . Similar 
results were obtained during 1988 also.

Table-Ag. 3. Mean yield (g tree 1 tap '), 1989

kg P)Oj ha
kg N ha-1

0 20 40 Mean

0 59.63 64.59 58.12 60.78

20 64.41 79.04 57.79 67.08

40 55.39 71.11 65.01 63.84

Mean 59.81 71.58 60.30 63.90

SE for N means: 3.26 CD for N means: 9.54

The girth o f  trees in  January 1990 showed 
significar t response to  application o f  both 
N  and P (Table-Ag. 4). A polication  o f  N  at 
20 kg ha ' 1 level significantly increased the 
girth. W hereas at 40  kg ha-1 level there 
was n o  response. There was significant 
increase in girth w ith  application  o f  P at 
40 kg P2O5 ha"1 level, but at 20 kg ha -1 
level there was no  response.

Table-Ag. 4. Mean girth (cm), January, 1990

kg Pt0 6 ha
kg N ha 1

0 20 40 Mean

0 57.92 60.04 58.99 58.98

20 57.29 61.43 59.34 59.35

40 61.17 63.62 60.40 61.73

Mean 58.79 61.69 59.58 60.02

CD for N and P means 1.87
SE for N and P means 0.64

A n  exam ination  o f  T ab les-A g . 3 and Ag. 4 
indicates that the increase in girth at 20 
kg ha-1 level o f  N  application could  be a 
direct effect o f  N on girth as the yield  also 
increased w ith  the sam e level o f  N applica­
tion . W ith 40 kg h a -1 level o f  P application  
the girth im proved at the expense o f  >ield 
though not to a significant extent. Similarly



the abscnce o f  response in giith  at the 20 
kg ha"* level o f  P could be the lesult o f a 
relatively higher yield at this level.

N o  response, in terms o f yield, was obta­
ined for any o f  the nutrients with clone R R ll 
105 at Calicut and Thodupuzha and with 
clone PB 28/59 at Kanyakumari during 1989.

2.2 Multilocational trial on fertiliser 
use efficiency

The treatments at the rate o f  30:30:30 
kg ha-1 o f  N , P2O5 & K2O through different 
sources were imposed from 1989 prem onsoon  
season in exoerim ents laid out in seven 
locations. The analysis o f  variance o f  the 
yield data during 1989-90 did not show any 
significant difference am ong the treatments.

3 . Density o f planting, growth and yield

The experiment which is aim ed at finding 
out the optim um  density o f planting and the 
manurial requirement at different densities, 
started in 1985, is being continued. The 
girth o f  trees recorded in January 1990 is 
presented in Table-Ag. 5.

Neither the main effects o f  density and 
manure nor their interaction was significant. 
The girth data recorded five years after 
planting does not indicate the effect of 
planting density on growth o f rubber. 
Differential requirement o f fertilisers under 
different densities of planting is also not 
indicated. Observations on light interce­
ption did not show any definite pattern 
according to  density.

4 . Irrigation and moisture management

4 .1 Immature phase

4 .1 .1  Due to acute scarcity o f  water, 
irrigation and split application o f  fertilisers 
could not be given during 1989-90 summer. 
The treatments given  during the previous 
tw o seasons did not give a significant carry 
over effect as indicated by girth recorded 
during 1990.

4.1.2 Evaluation of micro and macro irrigation 
methods

Treatment w as continued as per the 
schedule and the girth recorded during 1990

Table-Ag. 5. Mean girth of trees, January 1990

Spacing (m)
Density 

(plants ha- *)

Mean girth (cm)

Levels of NPKMg (kg ha~>) Mean

40:40:16:6 60:60:24:9

6.7 x 3.4 445 34.50 35.51 35.01

6.7 x 3.0 489 35.59 28.27 31.93

6,1 x 3.4 489 34.11 34.55 34.33

6.1 x 3.0 539 33.43 34.33 33.88

5.5 x 3.4 544 34.16 34.18 34.17

5.5 x 3.0 598 35.11 35.37 35.21

Mean 34.48 33.70 34.09

SE for densities: 2.10. SE for fertiliser dose: 2.03



(Table-Ag. 6) showed significant differences 
between treatments.

Tahle-Ag. 6. Mean girth (cm), 1990

Treatment Mean girth

Drip 15 1 tree day-1i 30.97

Drip 22.5 1 tree _l day~;i 31.83

Basin 105 1 tree' week' 1 29.87

Basin 157.5 1 tree "1 week'-> 28.43

Control 27.69

SE : 0.92 CD: 2 .84

The plants which received drip irrigation 
were significantly superior to  unirrigated 
plants. But the basin irrigated plants were 
on  par with the unirrigated plants.

4.2 Microirrigation al mature phase

Irrigation could not be given in the experi­
m ent at Cheruvally Estate during the summer 
season o f  1990 due to scarcity o f  water. 
H owever, the grow th and yield data co llec­
ted during this period did not show any 
significant response to irrigation given during 
the p iev ious seasons.

4 3 Water requirement of immature rubber 
(lysimeter technique)

Daily monitoring o f  water balance was 
being continued. O bservations on girth 
and soil moisture were recorded periodically. 
The evapo-tianspiration and crop coefficient 
values (Kc) com puted using different em piri­
cal methods from January 1990 to March 
1990 are given in Table-Ag. 7

Table-Ag. 7. Mean evapotranspiration and crop 
coefficient of rubber

Kc Kc
E.T.(mm (Pan evapo­ (Penman

Period Lysimeter d a y 1) ration method)
method)

January 1989 1 4.45 0.96 0.79
to
March 1990 11 4.53 0.98 0.81

4.4 Soil and water conservation

This observational trial started in 1988 
at R R II farm is being continued. The 
girth o f  plar.ts recorded one year after 
planting and the mean so il m oistu ie data 
recorded during the sum m er period  of 
1989-90 are presented in  Table- A g. 8 . In 
the first three treatm ents, where contours 
are m aintained, the m oisture status appeared 
to  be slightly higher. Further observations 
are in progress.

5 . Weed management system s

In the study on  b io-control o f  Chromol- 
aena odorata, the larvae o f  Pareuchaetus 
pseudoinsulata  d id  not thrive due to  some 
unidentified disease.

All the herbicide trials were concluded 
and the results were published as recom­
mendations.

6 . Intercropping in rubber

6.1 Immature rubber (CES, Chethackal)

In the observational trial a t CES, all the 
intercrops have inhibited the grow th o f  rubber. 
In p lots where coffee and cocoa were inter­
cropped, A cacia  w as a lso p lanted  to provide 
shade. These shade trees have affected 
sun light availability and resulted in poor  
growth o f  rubber. G row th o f  rubber was 
least affected in  the p lot where black pepper 
alone w as intercropped. T he grow th o f  
coffee and black pepper w as satisfactory.



Cocoa has made only poor growth probably 
due to lack o f  irrigation in the trial area. 
Am ong the intercrops only coffee has started 
yielding.

6.2 Immature rubber (Nelliyampathy)

In the intercropping experiment at Nelli- 
yamathy (Palghat/, which represent high 
elevation condition and is located in a 
private estate, girth o f  rubber plants, recor­
ded 14 months after planting, did not indicate 
any adverse effect o f  intercrops. There was 
no significant difference at this stage in 
girth o f  rubber in the different treatments.

6.3 Mature rubber (CES, Chethackal)

Coffee plants, planted in 1987 under 
mature rubber trees, have not set fruits yet, 
possibly due to the heavy shade. They 
also have not affected growth o f  rubber. 
The girth increment data (1987-1990) did  
not reveal significant difference among the 
treatments.

7 . Forms and methods of fertiliser 
application

7 .1 Nitrogenous fertilisers for rubber seedlings 

This experiment was started in 1985 at

the Central Nursery, Karikkattoor, to 
compare different nitrogenous fertilisers. 
From third year onwards significantly high 
sulphur status was noticed in ammonium  
sulphate treated plots as compared to urea 
treated plots. In the ca;e o f  diameter o f  
seedlings also, significantly higher values 
were obtained in amm onium sulphate 
treated plots. During fourth year also the 
same trend was continued. T he data on 
girth measurement and total sulphur status 
are given in Table-Ag. 9.

7 .2  Coaled and uncoated nitrogenous 
fertilisers

A glass house experiment was laid out in 
RRII in 1989 with urea, amm onium chlo­
ride, ureaform, neem cake mixed urea, neem 
extract coated urea and neem oil coated  
urea with four replications. Afte. incor­
poration o f  treatments leachates were collec­
ted periodically and analysed for nitrate, 
nitrogen and am m oniacal nitrogen. Loss 
o f  N  was maximum in urea treated plots 
and minimum in neem extract coated urea 
treated plots (Table-Ag. 10).

Table-Ag. 8. Mean girth and soil moisture, RRll farm

Treatment
Mean girth 
October 
1989 (cm)

Mean soil 
moisture 
(%>

Contour + no cover crop 8.12 18.79

Contour + cover crop 7.90 19.69

Contour + staggered silt pit in inter row + cover crop 8.39 19:34

No contour + silt pits on contour + cover crop 7.62 18.17

No contour + continuous trench in between planting lines + pineapple 
for biological bund on the upper side +  cover crop 7.68 17.03

No contour + continous trench in between planting lines + pineapple for 
biological bund on the upper side + banana as intercrop 8.55 16.61

No contour + stone wall after 3rd contour + staggered silt pits on 
other rows + cover crop 8.05 15.42



Treatment Diameter
(mm)

i otal S 
(ppm)

Ammonium sulphate 13.18 494.12

Urea 10.68 214.71

50% Ammonium sulphate 
+  50 % urea 11.33 377.45

50% Ammophos + 50% urea 11.58 336.27

SE 0.42 42.52

CD 1.27 128.14

Table-Ag. 10. Leaching loss of N

Treatment Loss of N 
(mg/1000 ml)

Urea 233.70

Ammonium chloride 231.84

Neem oil mixed urea 213.28

Neem mixed urea 192.34

Ureaform 148.92

Neem extract coated urea 163.66

Control 0.53

A  field experiment, w ith  the above treat­
ments was laid out at M undakayam  (T. R. &

T. Estate) and treatm ents were incorporated. 
Soil samples were collected  periodically 
and analysed lor nitrate and ammoniacal 
nitrogen. M inimum loss o f  nitrogen was 
noticed from neem extract coated  urea and 
maximum loss from  am m onium  chloride.

7.3 Effect of methods of application of 
nitrogenous fertilisers

This experim ent w as started in 1989 in 
RRII with tw o n itrogenous fertilisers (urea 
and ureaform) applied in broadcast, pocket 
and ring m ethods. Treatm ent incorpora­
tion  w as done and grow th  measurements 
were taken.

7.4 Effect of (forms of) phosphatic fertilisers

A  com parative study on  the effect of 
water soluble and insoluble form s o f  phos­
p hatic fertilisers on grow th  o f  rubber was 
initiated  in 1985 at M undakayam  (Boyce 
Estate). G irth m easurem ents were taken 
tw ice in  an year and the g irth  increm ent for 
the period 1985-1989 are furnished in  the 
T able-A g . 11. T he results indicate that 
application  o f  P as am m ophos (A P) at the 
rate o f  40 kg per hectare w as superior to 
rock phosphate (R P). B etw een 40 kg and

Table-Ag. II Girth increment for the period 1985-1989

50kgP,O s ha ' 1 

Control

Girth increment (cm)

as RP in 2 split application 32 .38
as RP in 3 split application 32. 40

as AP in 2 split application 33 .89
as AP in 3 split application 34 .19

as RP in 2 split application 31 .76
as RP in 3 split application 32 .79

as AP in 2 split application 33. 73
as AP in 3 split application 33 .07

31.

SE: 0.36



50 kg no significant difference was noticed. 
Between two split and three split applica­
tion also no significant difference was obta­
ined. Am ong this treatment the soil and 
leaf phosphorus was also not significantly 
different.

7 5 Indigenous rock phosphates and phosphorus 
dissolution pattern

This project w as initiated in RRII in
1989 with four indigenously available rock 
phosphates. The sources tried are Musso­
orie, M aton, Udaipur and Purulia rock 
phosphate, partially acidulated and imported 
rock phosphates. Available phosphorus 
content o f  the soil was estim ated two months 
after fertiliser application. It was found 
(T able-A g. 12) that p lots receiving Mussoorie 
rock phosphate registered high available 
phosphorus values than the other sources 
tried.

Table-Ag. 12. Available P content of soil

Treatment Av. phosphorus
(mg 100" 1 soil)

Control Trace

Mussoorie rock phosphate 2.16

Maton rock phosphate 1.22

Partially acidulated rock phosphate 1.70

Udaipur rock phosphate 1.16

Purulia rock phosphate 0.78

Imported rock phosphate 0.96

8 . Diagnosis and recommendation inte­
grated system

A  project on utilisation o f  Diagnosis 
and Recomm endation Integrated System 
(D R IS) was initiated to formulate the 
optimum nutrient ratios for Hevea. As the 
first stage o f  the study 15 different estates 
representing the different agroclinatic regions 
o f  South India were selected. Soil and 
leaf analytical values and other relevant 
details were gathered for seven clones (GT 1. 
RRIM 600, PB 28/59. PB 5/51, PB 235. 
RRIM 6 05and RRU 105). The different ratios 
between nutrients are being worked out.

9 . Standardisation of analytical technique

Investigations were continued on  the 
refinement o f  tissue analysis being adopted  
in the m obile laboratories. Leaf samples 
were collected from NPK  fertiliser trials and 
petiole as well as laminae o f  the same samp­
les were analysed for potassium , phosphorus 
and magnesium. Further work is in prog­
ress. A cutting device is being developed 
for taking petiole samples o f  uniform length. 
A new Atom ic Absorption Spectrophoto­
meter was installed and standardisation done 
for Ca, Mg, Cu, Mn, Zn and Al.

10. Collaborative projects on brown bast

The division collaborated in the multi­
disciplinary study on brown bast, details 
o f  which are given elsewhere.

11. Advisory work

The D ivision has analysed 15900 soil 
and 2020 leaf samples for advisory purpose 
and discriminatory fertiliser recommenda­
tions were offered to  estates and small 
holdings, based on  the analytical results.



B I O T E C H N O L O G Y  D I V I S I O N

A new laboratory building has been com ­
missioned for the Biotechnology D ivision, as 
part o f  expansion programme. Thrust areas 
o f  research were emphasised with short and 
long term goals.

1. In vitro propagation system

Several in vitro propagation systems were 
developed for many com mercial clones of 
rubber. Simultaneously, multidirectional 
expeiiments are underw ay in the efforts to 
convert the experimental system in to a com ­
mercial rubber propagation system. An 
additional 90 plants o f elite clones were plan­
ted for further trials.

2 . Anther pollen culture

Anther culture and plant regeneration pro­
grammes have been successful since 1988. A 
few anther derived plants are growing in the 
field. Along with androgenesis. numerous

BOTANY

The D ivision continued to  concentrate on 
Plant Breeding, Propagation, A natom y and 
C ytogenetics. Investigations concerned with 
germplasm, which were being attended to  by 
the Botany Division, were shifted to the new 
division established for the purpose, during 
the year under review.

I Hybridization and selection
M onthly yield, annual girth measurement 

and observations on secondary characters 
were recorded in clones resultant o f  1979 and
1982 breeding program mes. C lones esta­
blished from progenies resulting from  1982 
hybridizations and planted during 1985, were 
opened for tapping during N ovem ber 1989 
with the objective o f  evaluating their perfor­
mance at an early age. A m ong the five 
families, RRII 105 x PR 107 recorded the 
highest yield  during the period.

Observations on  m orphological characters

factors influencing androgenesis have been 
studied in order to standardize the culture 
protocols. T his technique has been extended 
to several successful com m ercial clones.

3 . Protoplast culture

Protoplast culture program me has been 
initiated during the later part o f  1990 in order 
to  fully utilise the scientific merits associated 
W'ith the techniques involving protoplast/cell 
as an operational unit for cellular manipula­
tions. M esophyll protoplast isolation  and 
culture techniques were standardized and the 
work is in good  progress.

4 . Biochemical/molecular biological studies

N o  visib le som aclonal variation  has been 
observed so far in the popu lation  o f  tissue 
culture derived plants. Seveia l enzym es in 
the tissue culture derived p lants versus non­
tissue culture derived plants are studied.

DIVISION

o f  the selections from  1973 H P laid out in a 
sm all scale trial in  1988 indicated that clones 
H P 31 and H P 35 o f  parentage Tjir I x RRII 
102 appear prom ising, being the m ost hete- 
rotic am ong the six hybrid clones (Table-Bot. 
I). 184 selections, o n  th e basis o f  juvenile
y ield  and grow th, from the 1986 hybridiza­
tion program m e and their respective parents 
were m ultiplied during th e  1989 season. The 
progenies o f  1987 and 1988 hybridization  
program m es w e ie  evaluated for a set of 
grow th characters and juven ile yield.

A total o f  395 seedlings belonging to 18 
cross com binations o f  the 1989 hybridization  
program m es w as m aintained  in a seedling 
nursery. During the 1990 flowering season, 
11163 hand p ollin ations were carried out using 
RRII 105, RR IM  600 and G T  I as female 
parents and clones from  newly introduced  
Brazilian germ plasm  as m ale parents.
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2 Ortet selection

From a preliminary selection of 192 
mother trees in a large estate at Pathanam- 
thitta district, 52 were selecied based on  
yield data over four different seasons as 
well as secondary characters, for m ultiplica­
tion and laying out a small scale trial. In 
another large estate four rounds o f  yield  
recording were carried out in 75 mother 
trees selected from an area o f  465 ha. Six 
holdings were also visited and budwood  
collected and m ultiplied from four mother 
trees. Forty-three ortet selections from 
another large estate along w ith  three popular 
clones (RRII 105, RRIM  600 and G T  I) 
were planted at M undakkayam over an area 
o f  three hectares for evaluating their per­
formance. Annual recording, o f  girth and 
secondary characters was carried out in 
another small scale trial laid out with 63 
ortet clones. A good  number o f  clones 
recorded better grow th com pared to the 
control clone.

3 . Special techniques in breeding

Seventyfive seedlings from the seed (RRII 
105) irradiated population  were m ultiplied  
and fifteen budgrafted plants from each were 
raised in polybags. Vigour o f  these geno­
types at ten months' growth in polybags 
showed that eighteen were better in terms 
o f plant height and basal diam eter.

Twenty p lants show ing m orphological 
variations at the vM 7 generation after 
colchicine treatment were m ultiplied for 
further observations. Ten genotypes show ­
ing good  secondary attributes were selected  
for m ultiplication from a population result­
ant o f  mutagen treatment.

4 Evaluation of clones

Three large scale trials o f  modern clones, 
tw o at CES, one with nine and the other 
with eight clones and one at HBSS, Karna­

taka with 14 clones w ere laid out. A poly­
bag nursery o f  15 clones w as established 
at HBSS, Para liar for laying out a large 
scale trial during the 1990 p lanting season. 
Annual paint marking, num bering, recording 
o f  girth and other secondary characters were 
carried out in the large scale trials. During 
the first five years o f  tapping the Elections 
from RRII 200 series recorded better yield 
compared to the control. RRII 208, RR || 
206 and RRII 203 w ere the top yielders, 
with 5 1 .1 9 , 5 0 .8 7  and 5 0 .1 9  g  tr e e '1 tap-' 
respectively.

Data on  yield and grow-th for the first 
five years o f  tapping for the 1978 clone trial 
at M alankara revealed (T able-Bot. 2) that 
am ong the 12 clones RRII 105 recorded 
the highest yield, fo llow ed  by RRIM  703. 
RRIC 36 and R R IC  102. The clone RRTC 
52, the m ost v igorous one, however, recorded 
the low est yield.

Table-Bol 2. Performance of clones in a block trial

Mean girth Percentage Mean yield
on commence- girth increment over first

Clone ment of for five years five years 
tapping (cm) of tapping kg ha-1yr_1

RRIM 703 47.95 24 73 1424

RRIM 707 51.54 21.18 1131

Ch 15.1 54.73 22.51 1085

Nab 17 51.80 18 13 1129

Wagga 6278 47.86 25.49 893
RRIC 36 48.69 25.59 1306

RRIC 45 47.99 23.07 1069

RRIC 52 61.64 20.86 704

RRIC 102 51.89 13.95 1207

GT 1 54 44 16 57 1190

RRII 105 49.85 24.17 1812

RRII 118 48.22* 37.18 1086

* Mean girth at sixth year after planting



Am ong the 12 clones planted at Chithel- 
vetty Estate, Punalur, girth during the fifth 
year revealed PB 260 as the most vigorous 
clone. A block trial with eight modern 
clones was laid out at Chittadi Estate. A 
Study on intraclonal variability was initiated 
incorporating four popular clones. Regular 
recording o f data on growth characters in 
the multi-disciplinary trial at the RRII was 
undertaken.

5 . Estimation of genetic parameters

Open pollinated progenies o f  14 clones 
were raised in polybags along with their 
parent clones at HBSS, Nettana, for laying 
out a field trial during 1990 planting season. 
Test tapping by test incision method was 
carried out in the 1987 trial. The mean 
yield and girth o f  the ten open pollinated  
progenies as well as parents at the age o f  18 
months are presented in Table Bot-3 and 4 
respectively.

Table-Bot 3. Mean juvenile yield (g tree 1 tap ') 
of parent clones and their progenies

Clone Parents Progenies

PB 86 0.37 ±  0.05 0.23 +  0.04

PB 213 0.15 + 0.03 0.18 ±  0.04

PB 235 0.19 + 0.02 0.12 ±  0.02

PB 5/51 0 .1 1 +  0.02 0.19 +  0.05

PB 242 0.27 +  0.05 0.29 +  0.07

PB 252 0.21 ±  0.05 0.22 ±  0.04

IAN 45-873 0.25 ±  0.07 0.20 ± 0.02

Tjir 1 0.1! ±  0.03 0.31 ±  0.05

GT 1 0.31 ±  0.05 0.18 ±  0.02

RRII 105 0.27 ±  0.04 0.16 ±  0.02

Table-Bot. 4 Mean girth (cm) of parent clones and 
their progenies

Clone Parents Progenies

PB 86 10.28 ±  0.81 12.78 ± 1 .1 3

PB 213 9.38 ±  0.87 12.53 + 0.78

PB 235 11.39 ±  0.79 11.69 ±  0.90

PB 5/51 8.64 ±  0.68 12.15 ±  0.93

PB 242 9.25 + 0.89 14.54 ±  0.94

PB 252 7.85 ± 0.89 15.07 ± 0.99

IAN 45-873 8.61 +  0.60 13.47 ±  0.86

Tjir 1 10.88 ±  1.35 12.88 ±  0.86

GT 1 10.33 ±  0.83 13.61 ±  0.78

RRII 105 10.26 ±  0.84 12.74 ± 0.87

Analysis o f  variance for yield and girth 
showed that the 20 treatments exhibited 
significant difference between themselves.

6 . Cytogenetical investigations

M itotic and m eiotic studies of polyploids 
and male sterile clones were continued. A 
total o f  700 self pollinations were carried 
out in the genetic variant (dwarf) and one 
o f  its progenies.

Progenies o f three male sterile clones 
(GT 1, Ch 2 and R R ll 35), along with a 
fertile clone as standard, were evaluated in 
the nursery. Seeds from the male sterile 
clones recorded early and higher percentage 
o f  germination. The progenies ol male 
sterile clones wfere more vigorous compared 
to the control clone Mil 3/2. Test tapping 
yield also indicated the superiority o f  the 
progenies o f  male sterile clones. Am ong the 
male sterile clones, GT 1 showed significant 
superiority in growth and juvenile yield 
over the other clones.



7. Floral biology and fruit set

A preliminary study on  improving fruit 
set under hand pollination indicated mecha­
nical injury to flora! parts during plugging 
o f  hand pollinated flowers with cotton wool 
and latex to be one o f  the reasons for 
low fruit set. Enclosing hand pollinated 
panicles in butter paper covers o f  suitable 
size gave significantly better fruit set 
than the conventional procedure. Applica­
tion o f  boric acid: sucrose solution (1:1) to 
stigmatic surfaces prior to pollination also 
appeared promising.

During the 1990 flowering season, the 
two promising treatments were repeated 
on the cross com bination RRIM  600 x 
RRII 33. A com bination o f  the tw o treat­
ments was also attempted and the conven­
tional hand pollination procedure was 
included as control. Fruit set was low  
for treatments in which hand pollinated  
flowers were protected by the conventional 
method.

8 . Anatomical (general) investigations

SEM studies on wax pattern and phenology  
o f  wax form ation revealed that the reticulate 
pattern is clearly exhibited from the pendant 
stage onwards. At the late hardened stage 
o f  the lam ina, stom ata are com pletely sunken  
and covered. On the fruit wall, petiole, 
vein and tender stem, the stom ata are large 
and exposed. On these organs the epicuti- 
cular wax is not reticulate. Inform ation  
on the developm ental stages o f  wax form a­
tion in relation to  the phenology o f leaves 
can be utilized in disease management and 
clone selection- The organographic varia­
bility in the epicuticular wax pattern and 
topography o f  stom ata could  explain organo-

graphic specificity o f  P h ytoph thora  leaf fa|) 
disease in  Hevea.

The stom atal frequency and size of 
stom ata in six clones, three o f  which are 
considered drought tolerant and the other 
three drought susceptib le, were observed 
at the age o f  tw o years. T he data indicated 
that the drought susceptib le clones have 
higher stom atal length com pared to the 
tolerant ones.

9 . Bark anatomical investigation

In connection  w ith  early evaluation  
studies, bark th ickness and  num ber o f  latex 
vessel rows were recorded on  six clones at the 
age o f  three years. T he high yield ing clones 
and one o f  the m edium  yielders showed 
high num ber o f  latex vessel rings.

A set o f  bark an atom ical characters of 
eleven clones were recorded at the age of 
four years and the data is being summarised. 
Fifteen  H evea  c lones p lanted  at Dapchari 
were characterised for the bark thickness 
and num ber o f  latex vesse l row s at the age of 
four years and the data are under study. 
Five second  selections from  1954 HP clones 
in  the sm all scale trial, a lo n g  w ith  RRII 105, 
were characterised for bark thickness and 
num ber o f  latex vessel row s o f  virgin and 
renewed bark (ten years renewal) and a 
summary is g iven  in T able-B ot. 5. The 
clones show ed different trends for the two 
traits. Bark regeneration studies were 
continued and paraffin b locks were prepared 
for sectioning. Periodic recordings o f  bark 
thickness were carried out. T he nature 
and extent o f  bark regeneration o f  the 
hail storm affected trees at the Regional 
Research Station, Tripura were observed 
and samples have been collected  for further 
study.



Table-Bot. 5 Bark thickness and number of latex
vessel rows in virgin and renewed bark

Clone

Bark thickness (mm) Number of latex 
vessel rows

Virgin Renewed Virgin Renewed

HP 185 15.00 7.33 42.89 29.22

HP 187 11.00 8.00 38.67 31.00

HP 204 15.00 8.50 29.83 24.50

HP 223 11.00 5.00 29.00 13.50

HP 372 13.50 6.50 41.34 33.67

RRll 105 12.50 8.00 44.50 33.14

10. Wood anatomy

Three seedling trees and their correspond­
ing budded trees o f  identical age were chosen 
to  study anatom ical variation. The per­
centage o f  tension w ood increased in seedling 
trees when com pared to that o f  budded trees 
at all height levels in HP 131 and HP 133, 
whereas, its percentage was more or less 
com parable in HP 154 (Table-Bot.6). In 
general the proportion o f  tension w ood w a . 
maximum at 360 cm height level and mini­
mum at 60 cm height level irrespective o f  
being seedlings or budded (Table-Bot.7). 
T o study the percentage area occupied by 
pores, in the cross sectional surface o f wood  
at different height levels, the pore area was 
measured in one tree o f  clone PB 86. To  
study the effect o f  Ethrel stim ulation on 
rubber w ood quality, a project was initiated 
using two popular clones and the stim ulation  
treatments were given as per schedule.

11. Propagation techniques

Budding trial being carried out at Tripura 
for assessing the influence o f various climatic 
factors on  budtake as well as to identify

the optimum season for budding in the north 
eastern region was continued. Brown 
budding and green budding were carricd 
out at weekly intervals. Budding success 
was noted. Data on  meteorological factors 
were also recorded during the period.

Plants raised in the trial on depth of 
planting were observed for growth and other 
secondary characters (two p lots were dama­
ged by fire and hence discarded). Bag 
plants (control) continued to maintain 
better growth over other forms o f  planting 
materials.

Benchgrafted plants raised in bags were 
observed and their grow th characters 
were recorded. Benchgrafted plants esta­
blished in the field were maintained properly 
and their secondary characters were 
recorded.

12. Genetic basis of stock-scion  
relationship

Annual girth data for the immature trial 
on  genetic basis o f  stock-scion com bination 
(T ab le-B ot.8) revealed that am ong the 14 
different stock-scion com binations, RRII 
203 continued to be the most vigorous clone. 
Diallel budding o f  three popular clones 
were carried out and the plants were esta­
blished in polybags for laying out a field 
trial.

13. Horticultural manipulations

Transplanting o f crown budded bagplants 
to  the field was com pleted. D ue to the 
drying o f  crownbud, enough plants could not 
be transplanted in the case o f three treat­
ments. T o compare the performance of 
different types o f  polybags, a nursery study 
was taken up. Plants are being raised in 
the bags with a view to  assessing their 
growth.





Tabic Bol. 7. Proportion of normal wood, tension wood and pith in seedling 
and budded trees (tree average)

Trees Nature
% of
normal
wood

/o of
tension
wood

°'a of pith

Mean SE Mean SE Mean

Seedling 75.79 3.62 24.16 3 61 0.05
HP 131

Budding 88.12 3.33 11.81 3.30 0.07 0.03

Seedling 76.08 4.70 23.83 4.68 0.09 0.02
HP 133

Budding 81.98 4.08 17.97 4.08 0.05 0.02

Seedling 78.19 2.66 21.75 2.66 0.06 0.02
MB 154

Budding 78.61 3.05 21.32 3.05 0.07 0.01

Table-Bot. 8. Girth of different stock-scion 
combinations

Stock Scion Mean girth (cm)

RRll 105 RRll 105 30.62

RRll 118 RRll 118 25.55

RRll 203 RR11 203 36.16

RRII 208 RRll 208 28.30

GT 1 GT 1 30.63

C.l 1 Gl 1 27.20

RRIM 600 RRIM 600 26 53

Assorted RRll 105 26 10

Assorted RRll 118 29.64

Assorted RRll 203 39.67

Assorted RRll 208 29.25

Assorted GT I 26.68

Assorted Gl 1 20.03

Assorted RRIM 600 27.22

14. Early evaluation

The clones in the trial on early evaluation  
lor yield were test tapped. All the data

gathered are being processed. Simple 
correlations were com puted fo r test tap  
yield during the third year o f  growth with  
g irth , panel length, d.r.c. and plugging index 
(Table-Bot.9). C o rre la tio n  coefficients for 
nursery yield with other characters revealed 
highly significant positive association  for 
girth, pane l length and d.r.c. and a negative 
association  fo r  plugging index. Test tapping 
was continued in the trial plants.

Table-Bot. 9. Correlations of yield and yield
components at an age of three years

Character X2 X3 X4 X5

Girth (XI) 0.84** -0.34** 0.68** 0.59**

Panel
length (X2> -  -0.32** 0.51** 0.59*-

Plugging 
index (X3) 0.19 0.60**

d.r.c. (X4) 0.38*'

Yield (X5)

** P<0.0I



15. Studies on inbreeding

The 1988 seedling progenies, resultant of 
selfing and open pollination, were studied 
for a set o f  growth characters at the age o f  
one year (Table-Bot. 10). Inbreeding depres­
sion was generally apparent in all the clones.

A total o f  2183 sellings were attempted  
during 1989 flowering season  in  clones 
RRII 105, RRII 118 and PB 86. The fruit 
count recorded in the case o f  selfing was
0 .5  per cent, while that after open pollina­
tion recorded 0 .5 5  per cent. Sim ultaneo­
usly som e monoclonal fruits were also 
collected from large estates and seedlings 
were raised in the nursery and m aintained  
properly.

16. Genetic divergence, prepotency and 
inbreeding depression

Forty two clones were subjected to detailed 

Table-Bot. 10. Growth characters and juvenile vi<

Height Girih (cm)
Material (cm) 4 cm above

the collar

RRII 105
(selfed)

175.72
±6.308

6.80
±0.271

RRII 105
(O.P)

183.85
±17.829

8.57
±0.639

RRI M 600
(selfed)

161.12
±10.002

7.29
±0.276

RRIM 600
(O.P)

171.00
±18.152

7.29
±0.755

Tjir I 
(selfed)

174.25
±51.487

7.00
±1.826

Tjir 1 
(O.P)

192.33
±24.014

8.58
±1.114

observation on yield  and yield components 
Wintering, refoliation and flowering pattern 
o f  the clones were also studied.

Seedling progeny analysis w as conducted 
in an attem pt to identify prepotcnts among 
twenty prom ising clones. Performance 
indices were com puted  for each family 
taking into account the m ean performance 
and variation o f  the seedling progeny with 
respect to  vegetative vigour and juvenile 
yield. The fam ilies have been ranked in 
terms o f  their indices (T able-Bot. 11). 
C lones A V T  73 and RRII 105 indicated 
good  ju ven ile  vigour in their seedling pro­
geny.

M onoclonal seeds o f  selected  clones were 
collected  and the seedlings raised in  nursery 
beds along w ith  the corresponding open 
pollinated  seedlings. E ighteen  selected clo­
nes were also subjected to  selfing.

of selfed and O.P. seedlings at the age of one year

No. of 
flushes

No. of 
leaves

Juvenile 
yield (g)

3.44
±0.116

26.62 
+  1.437

0.0595
±0.005

3.85
±0.552

24.14
±3.912

0.0715
±0.009

3.06
±0.172

19.72
±1.931

0.0784
±0.011

3.50
±0.337

21.17
±3.007

0.0774
±0.026

4.00
±0.500

27.00
±2.000

0.0599
±0.037

3.33
±0.516

34.67
±15.770

0.0644 
± 0  036



Rank Clone/family Performance index Rank Clone/family Performance

1 AVT 73 321 11 Ch 26 206

2 RRll 105 292 12 PB 130 201
3 PB 86 245 13 Ch 153 195
4 PB 28/83 237 14 LCB 1320 187

5 PB 215 235 15 PB 206 ISO

6 Ch 32 234 16 Ch 2 (control) 179

7 PB 242 229 17 PB 235 174

8 BD 5 227 18 PB 5/51 167

9 PB 252 220 19 Gl 1 164

10 PB 217 210 20 PB 5/76 148

GERMPLASM DIVISION

The Germplasm D ivision started function­
ing in the new laboratory in Decem ber 1989. 
The D ivision is concentrating on the intro­
duction. collection, conservation and evalua­
tion o f  H evea  germplasm.

1 . Introduction, collection and conservation 
o f germplasm

1 .1 Wickham materials from the secondary 
diversity centres

A collection o f  174 older and elite cultivars 
o f  indigenous and exotic origin is  being 
conserved in situ. They are being evaluated 
in the source bush conservatories and utilised 
for various investigations in plant breeding. 
G ap filling in the germplasm museum at 
RRII cam pus has been carried out.

Preliminary steps are under way to procure
I R C A  clones on  bilateral clone exchange 
basis.

1.2 Wild germplasm from IRRDB exploration

Introduction o f wild (Brazilian) germpl­
asm was continued. 800 genotypes belong­
ing to  the Acre. Rondonia and Mato Grosso  
locations were introduced during the period. 
O f these 38 genotypes were detained by the 
Plant Quarantine Department suspecting 
the presence o f  certain nem atodes in the 
packing materials. It w as later identified 
by the CAB International Institute o f  Para­
sitology, U . K ., as D itylenchus sp. which 
is not parasitic to  rubber. However, the 
debris were incinerated and proper phytosa- 
nitary precautions are ensured before des­
patch from the IR R D B  Germplasm Centre. 
The remaining 762 genotypes were multi­
plied and 3974 budgrafts were planted in 
polybags. Census o f  the germplasm acces­
sions accrued so  far at the RRII base nursery 
is given in  Table -  Gplra. I . A ll the 
genotypes were introduced from the M alay­
sian Centre.



Table-Gplm. I. Brazilian germplasm conserved 
in the RRII base nursery

Location /source of origin

Acre

Rondonia 

Mato Grosso 

Ortet clones 

Mixed seedlings

w ere a llow ed to  flow er. P re lim in a ry  obser­
v ations on  th e  flora l b io logy  an d  rruitset 
w as in itia te d  in six teen  geno types. Charac-

Number received tcrs |jke sex ratio, variation in the weight 
and length o f  m ale and fem ale flowers 
number o f  anthers etc., are being studied.

A descriptor form at has been designed to 
record observation  o n  the morphological 
variations am ong the genotypes.

2011

1738

529

Table-Gplm. Average yield and girth of 22 
clones in garden 1

9158 plants raised in poly bags, belonging 
to 2080 genotypes were planted in a source 
bush nursery at the Central Experiment 
Station. Very severe drought was experi­
enced during last season and life saving 
irrigation was given to  individual plants 
through subsoil water injector.

2 . Evaluation o f germplasm

2.1 Conservation gardens

Regular yield records and annual girth 
data were collected from the three germplasm  
gardens established in 1977, 1979 and 1981. 
O f the 51 clones in  garden I, only 22 clones 
gave an average yield above the field average. 
PB 217 and PB 235 were found superior to 
the control with regard to  yield and girth. 
M ost o f  the PB clones gave better yield  
(Table-G plm . 2).

Yield and girth data o f  the 35 clones 
conserved in garden 2. show ed that only 
14 clones including the control gave an 
average yield higher than that o f  the field 
average and five clones better (Table-Gplm  
3) than the control.

In the germplasm garden 3 out o f  the 16 
clones, only one showed a better performance 
than the control and field average during 
the period.

2.2 Nursery evaluation, juvenile characterisation 
and cataloguing

G enotypes o f  the J984-85 introduction

Average yield 
4th year

Average girth 
12th year

Clone (g t~ ‘ t“ ‘) (cm)

PB 215 63.23 83.33

PB 252 62.49 83.75

PB 28/83 52.94 70.28

PB 253 53.51 66.84

PB 230 50.01 76.58

PB 206 43.39 62.24
PB 242 57.66 77.13

PB 5/139 44.49 68.78

PB 5/60 45.55 72.64

PB 5/76 52.26 68.13
PB 217 73.90 78.23
PB 5/63 61.02 72.33
PB 235 68.44 86.44
CHM 3 43.96 71.61
AVT 77 49.15 69.72
LCB 1320 48.96 82.02
GT 1 50.81 80.46
Ch 153 54.01 80.76
Dj 7 49.60 75.42
Ch 26 50.81 77.84
Tjir 1 50.96 79.25
RRll 105 66.86 73.37



Clone

Average yield 
3rd >ear 

(g t 1 i ')

Average girth 
lOih year 

(cm) Clone

Average yield 
3rd year

< g r ' I ')

Average girth 
10th year 

(cm)

IAN 717 35.05 55.15 RRIM 513 49.60 61.12

IAN 873 38.73 64.38 RRIM 605 48.18 65.19

RRIM 519 35.50 65.26
RRIM 608 

RRIM 501

34.15

40.20

57.21

62.69
RRIM 622 39.40 67.10

RRIM 607 41.56 67.79
RRIM 632 39.85 74.40 RRIM 701 38.40 64.22
RRIM 621 41.10 59.60 RRIM 703 49.98 60.64

RRIM 623 42.80 72.19 RRII 105 41.35 57.07

MYCOLOGY AND PLANT PATHOLOGY DIVISION

The Plant Pathology and Entom ology  
sections under the D ivision  concentrate on 
crop protection aspects o f  rubber. Basic 
studies o f pathogens are carried out by M yco­
logy section. Improvement to soil fertility 
and biological control o f  pollution are being 
done by M icrobiology section.

1. Abnormal leaf-fall disease

This most important disease ot rubber 
caused by Phytophthora  spp. is largely con­
fined to high rainfall areas. But recently 
this disease appeared in two consecutive years 
in Kanyakumari distiict o f  Tamil Nadu also. 
The leaf-fall and die-back o f shoot caused by 
the disease debilitate the trees.

Two copper oxychloride 56% oil based 
form ulations, manufactured by tw o firms, 
were subjected to preliminary testing and re­
com m ended for large scale screening. Three 
im proved samples o f  spray oil, supplied 
by M /s. Indian Oil Corporation, were tested

and am ong these one was found to retain 
alm ost double the quantity o f copper during 
the disease season.

The dosages adopted by som e private esta­
tes and that recommended by RRII for 
aerial spraying, were com pared in five loca­
tions. In tw o locations, the recommended 
dosage was more effective. The experiment 
is being repeated.

Arrangements were made to start a new 
experiment to assess region-wise dosage re­
quirements in clone RRII 105, with low dosa­
ges at Punalur and high dosages at Palapilly.

2 . High volume spraying

In most o f  the small holdings, high volume 
spraying is being practised. Efforts are on 
to reduce the cost o f spraying and improve 
the results. Different volum es o f  1 % Bor­
deaux mixture were tried in susceptible and 
tolerant clones and the results are furnished 
in Table-Path. 1.



Tabic-Path. I. Spray volume of IBordeaux  
mixture and leaf retention

Clone T reatment Leaf retention

GT 1 1000 I/ha 68.0

2000 l/ha 64.0

3000 I/ha 79.0

RRIM 600 3000 l/ha 63.0

4000 l/ha 77.0

Micron sprayed 80.0

The results indicate that GT 1 requires only 
less dosage to obtain similar leaf retention as 
in RRIM 600. This finding will lead to evo­
lution o f clone-wise recommendations resul­
ting in fungicide saving.

3 . Shoot rot disease

Eight fungicides, found effective in earlier 
trials, were tested again and the statistical 
analysis o f  results (Table-Path. 2) indicates 
that the efTect o f  treatments significantly 
differs. 0 .5 %  Bordeaux mixture +  0 .5 %  
zinc sulphate was found to be on par with 1 % 
Bordeaux mixture and I % instant Bordeaux 
and these were superior to other treatments.

Table-Paih. : Disease intensity in shoot rot 
control experiment

Treatments 

Bordeaux mixture 1 %

Bordeaux mixture 0.5% 

Bordeaux mixture I % +
Zinc sulphate 0.5%

Bordeaux mixture 0.5% +
Zinc sulphate 0.5%

Cobox L 1 %

Instant (stabilised) Bordeaux I % 

Copper oxychioride WP 0.5 % 

Aliette 0.4%

< I) :

% Disease intensity 

1.54(1.9) 

2.15(4.2)

1.15 (0.8)

1.20 (1.1) 

1.96(3.3) 

1.47(1.7)

/ .60 (2 .1) 

2.06(3.8) 

0.36

Figures in parenthesis indicate the actual percen­
tage disease intensity:
C D for transformed values.

4 . Evaluation o f  panel/wound dressing 
compounds

In heavy rainfall areas, when tapping js 
continued during rainy days\ bark rot disease 
caused by Plrytophthora occurs. A new 
experiment to com pare the effect o f  approved 
panel protectant com pound, sopkot, with 
that o f  furrace oil was started. One more 
panel dressing com pound was approved after 
necessary tests.

The bark rot disease control experiment 
with fourdifterent fungicides indifferent dosa­
ges was repeated and the results are furni­
shed in Table-Path. 3. Under each treat­
ment 1600 trees were included o f  which 400 
were closely observed.

Table Path. 3. Per cent disease index in bark rot 
control experiment

Treatment Frequency Dosage Mean
(%) PDI

Thiride Weekly 0.75 
(10 g/l)

28.95

Thiride Fortnightly 0.75 
(10 g/l)

37.54

Foltaf Weekly 0.8
(10 g/l)

21.80

Foltaf Fortnightly 0.8  
(10 g/l)

26.21

Dithane M -45 Weekly 0.75 
(10 g/l)

12.92

Dithane M -45 Fortnightly 0.75 
(10 g/l)

25.00

Emisan
(control)

Weekly 0.015 
(2.5 g/l)

47.00

SE : 2.75

C D : g .|3

The results indicate that Dithane M-45 
0 .7 5 %  with weekly application was signifi­
cantly superior to  other treatm ents.



5. Crown budding for disease resistance/ 
tolerance

In spile o f  considerable technical problems, 
crown budding is being tried as a technique 
to resist diseases. A field trial was initiated 
during 1987 and crown budding was com ple­
ted in 1989, in clone PB 311. The final bud­
ding success with the resistant crown clones 
RRII 33 and Fx 516 was 84 and 94 
per cent respectively. Pink disease incidence 
was noticed in 5 per cent o f RRII 33, 0 .0 7  per 
cent in Fx 516 and 8 per cent in the control 
(PB 311). Girth measurements at 125 cm 
height, in the second year (Table- Path. 4) 
indicated that the growth o f crow-n budded 
plants was inferior to the control.

Table-Path. 4. Girth (cm) of crown budded plants

Crown clone Pre-treatment 1st year 2nd year

RRII 33 13 .00 J8.36 22.00

Fx 516 13.62 17.93 24.00

PB 311 (control) 13 .73 23.35 33.00

6 . Pink disease

This most important stem disease is found 
to be very serious in recent years in the plan­
tings o f  the highly susceptible clones RRII 
105 and PB 217. Severe incidence o f  the 
disease is being noticed in plantations where 
the mature trees o f  these clor.es are found- 
adjacent to  the immature areas.

Disease incidence in different clones was 
evaluated from the records of Kaliyar Estate 
(Thodupuzha) and Manikal and Boyce 
estates (M undakayam). Percentage pink 
disease affected plants varied from 6 .4 8  to
59 per cent in areas planted in different years 
from 1971 to 1987, in clones PB 217, RRII 
105, PB 235 and GT 1. Maximum inci­
dence was noticed in PB 217.

7. Powdery mildew disease

A definite negative relation is found on the 
incidence o f powdery mildew disease and ab­
normal leaf-fall disease, as powdery mildew 
disease can considerably reduce the pod for­
mation due to attack on inflorescence and 
reduce inoculum for abnormal leaf-fall dis­
ease. The field trial conducted to reduce the 
dosage o f Calixin 1.5 % dust and alternate 
application o f systemic and non-systemic 
fungicide, indicated that seven kg per hectare 
of Calixin is adequate and the best result 
could be obtained by alternate application of 
Calixin. sulphur and Calixin (treatment B). 
The other treatment (A ) was sulphur-Calixin- 
sulphur-Calixin while the control (C) had 
four rounds o f sulphur (Table-Path . 5).

8 . High pressure injection for disease 
control

The copper sulphate injected rubber wood  
pieces were found to  have moderate attack of  
fungus and very mild attack o f  insect borer

Table-Path. 5. Percentage disease incidence in the dusting trial. 1989 season

Name of estate Year of 
planting

Dise;iso incidence in treatments ( %)

Vaikundam Estate 

Cheruvally Estate 

Lahai Estate

PB 5/139 1966 36.00 32.08 37.50

PB 235 1975 66.25 49.92 77.25

PB 5/51 1970 72 67 62.58 75.83



after two years in the case of immature trees 
and after 10 months in the case o f 30 year old  
mature trees.

•). Pollution studies

A proprietory phenol based detergent, fo i-  
malin and phenol were evaluated for redu­
cing the bacterial population in bairels used 
for storing ce.itrifuged latex. The proprie­
tor)' product was found to be very effective in 
reducing Ihe population.

10. Minor leaf-spot diseases

M inor leaf spot diseases may turn into 
major problems, as veen in the case o f  
Corynespora leaf spot in Sri Lanka. The 
experiment for the chemical control of 
Gleosporium  leaf spot disease was repeated 
with six chemical treatments, watei sprayed 
control and an unsprayed control. D ithane 
M -45 and Bavistin 0 .5 %  were found to be 
promising in visual observation. The data 
are being analysed.

11 Residual copper from copper 
fungicides

The problems that can arise due to copper 
residue are being constantly m onitored. 
The data for the first five years o f  the experi­
ment on copper residue due to spraying 
against abnormal leaf-fall disease have been 
analysed. It is found that the leaf retention  
docs not increase com m ensurate with the 
increase in the dosage o f  copper. The 
annual accum ulation o f  copper in latex and 
soil was found to increase steadily. The 
increase o f copper conleni in latex is consi­
derably reduced and brought down to accep­
table limits when the serum is removed from 
the latex.

12. Yield loss due to diseases

The field experiment conducted in 1984 
was concluded. Carryover effect o f  leaf-fall 
in unsprayed year to the subsequent year

after spraying was found to be more than 
the unsprayed year. A crop loss o f 14.57 
per cert w as found in 15 year o ld  RRim 
600 and 17.98 per cent in 25 year old PB X6 
The im pacts o f  the disease on yield compo­
nents were significant increase in plugging 
index and decrease in dry rubber content".

13. Over summering o f  Pbytophthora

Both sporangia and oospores were tra­
pped in the spore traps kept in the field 
before the onset o f  the d isease in the trees, 
indicating that primary inoculum  is availa­
ble in the soil.

14. H ost parasite relations

By repeated studies, it has been confirmed 
that in the initial stages, the pink disease 
pathogen C ortic ium  sa lm onicolar  enter the 
plant bark only through the lenticels. 
Longitudal sections o f  the w ood  portions 
showed the presence o f  the fungal mycelium 
in  m edullary rays and xylem  vessels.

A m ethod is being developed  for the early 
prediction o f  susceptib ility o f  clones to 
pow dery m ildew disease caused  by Oidium 
heveae.

15. Epidemology o f diseases

The dew  guage for estim ating the dew 
in sum m er m onths w as installed at RRll 
and regular recording was started to  study 
the relations between dew  form ation and 
powdery m ildew disease. In the last season, 
powdery m ildew disease did not appear in a 
severe form . T he weather parameters foi 
triggering o f  abnorm al leaf-fall disease were 
m onitored and in the last season it was 
found to  com ply with the weather parameter 
m odel already developed.

16. Regional isolates o f fungal pathogens

C ollection, classification  and com parison  
o f  m orphology o f  regional isolates were 
continued. Isolates o f  various fungal



pathogens o f rubber numbering 140 are 
being maintained. Ten new isolates were 
added to the collection. Am ong this, one is 
from Tripura which was identified as Phy- 
tophthora palniivora.

17. Root disease

Soil surface application o f fungicides for 
the control o f  brown root disease is found to 
be yielding satisfactory results. A pplica­
tion o f  the systemic fungicides Kitazin and 
Calixin gave better check o f  the disease in 
the neighbouring plants. The experiment 
has to be repeated to confirm these results.

18. Multi-disciplinary evaluation o f clones

Regular field observations on the diseases 
that occur on the rubber plants in the two 
trials are being recorded.

19. Early prediction of diseases

A total number o f  20 germplasm genotypes 
and 30 HP seedlings were screened for 
Phytophthora  resistance by artificial inocula­
tion.

20. Microbiology o f leguminous cover crops

Com parative study on soil moisture at
30, 60 and 90 cm depths in fields under 
M ucuna bracteata  and Pueraria phaseoloides 
was carried out during April 1989 in Palghat 
where prolonged drought is experienced. 
Soil m oisture was more at all three depths 
under M . bracteata. T he results are furni­
shed in Table-Path. 6 .

Table-Path. 6. Soil moisture under different cover
crops

Moisture (%)
Cover crop

30 cm 60 cm 90 cm

P. phaseoloides 11.89 14.81 16.56

M. bracteata 13.12 15.49 17.17

Field experiments are being conducted 
at Kinalur, Pudukad and Malankara estates 
with selected Rhizobium isolates. In all 
the three locations, the two isolates chosen 
were found to be effective with regard to 
nodulation and biomass production. Com­
parative study was made on nitrogen fixing 
capacity o f  M ucuna  and Pueraria phaseoloides 
with gas chromatograph using acetylene red­
uction activity (A R A ) and the result was 
2541 n mol/g and 2048 n m ol/g, respectively. 
The AR A  activity o f P. phaseoloides grown 
under shade and light, when compared, 
indicate that it is more under light.

The effect o f  cover crop seed pre-treat- 
ments on Rhizobium growth and population  
as well as total phenol content was evaluated. 
The results (Table-Path. 7) clearly indicate 
that hot-water treatment reduces the inhi­
bitory' activity o f  cover crop seeds, except 
in the case o f  M ucuna bracteata, against 
Rhizobium. Moreover, the hot-water treat­
ment gave better nodulation and biomass 
production in com parison with acid treat­
ments. It also reduced the total phenol 
content.

21. Antagonistic microorganisms

Field testing o f  the actinom ycete against 
pink disease has been repeated and the 
control achieved is comparable to that 
with Bordeaux paste.

22. Non-symbiotic nitrogen fixing micro­
organisms

The effect o f the pH and carbon source on 
the total nitrogen fixed by Beijerenckia  spp. 
was estim ated and pH 6 and fructose as 
carbon source, were found to  be more 
suitable.

The effect o f  different m ycorrhitae at 
different levels o f phosphate on growth of 
Pueraira  was investigated. Result indi­
cated that VAM isolates. Glomus spp. (R RII 
isolate). G. fascirulatum  and G. m aryaritc



in genera! increased root mycorrhizal infec­
tion as well as spore count at higher phos- 
phatic levels. Studies on phosphate solubili­
sing bacteria arc being continued.

23. Mushroom culture

Rubber wood wastes like small branches 
and saw-dust are found to support the 
growth and sporocarp production o f O yster  
mushroom (Table-Path. 8). Pleurotus saior- 
caju, P. citrinopileati s  and P. florida  were 
tested. P. florida  was found to grow better.

Table-Path.8. Comparison of mushroom production 
in different substrates

Thorough mixing o f  spawn with saw-dust 
was found to be superior com pared to appli­
cation o f  spawn in layers.

24. White grubs

The field trial on  the control o f white 
grubs was repeated and it w as found that all 
the biological and insecticidal treatments 
were significantly su perior to  control in 
protecting rubber seedlings from white 
grubs (Table-Path. 9). P lots broadcast with 
Beauveria brongniarti and B. bassiana  spores 
were on par and recorded 9 4 .2 5  per cent and 
9 4 .0 0  per cent p lant survival respectively 
and low est grub p opu lation  follow ed by plots 
broadcast with Isofenphos 5 G  (89 per cent). 
C ontrol plots recorded 7 .5  per cent plant 
survival.

Population  sam pling o f  white grubs 
revealed the predom inance o f  Anom ala  spp. 
at the Regional Nurseries at Kadakkamon 
and  Perum pulickal. Presence o f  Anomala 
spp. w as noted  in the nursery at Regional 
R esearch Station at K am akhya Nagar 
(Orissa).

25 . Vertebrate and non-insect pests

Brom adialone and  brodifacoum  baits at 
0 .0 0 5 %  concentration  and  Z n ^ P 2 baits 31

Table-Path. 7. Effect of cover crop seed pre-treatment on Khiaihium srowth ami phenol content 

Inhibition zone (sq cm)

Rubber wood 
saw-dust

Paddy straw

Yield (g/500 g) 444.0 250.0

Bio-conversion efficiency 88.8 50.8

Sporocarp

I . Shape Umbrella Oyster

2 Size (cm) 8.2 4.8

3. Weight (g) 20.0 8.0

Days taken for 14 -  16 16 -  18
sporocarp production

Cover crop seed Phenol content (mg/g)
Un­

treated
Acid
treated

Hot water 
treated

Un­
treated

Acid
treated

Hot water 
treated

Pueraria phaseoloides 2.20 1.61 0.77 30.0 20.0 8.0
Calopogonium mucunoides 1.83 1.31 0.80 16.8 15.0 3.3
Mucuna bract eat a 3.38 2.20 3.17 23.3 22.0 9.5
Centrosema pithecens 3.17 — 0.61 25.3 7.0
Mimosa in visa var.
inermis 2.05 30.8



2 % concentration were evaluated against 
three rat species infesting rubber seedlings. 
Post-control census revealed 94 .28  per cent 
success with Bromadiolone, 9 8 .0 0  per cent 
success with Brodifacoum and. 67 .50  per 
cent success with 7 n3 P2 baits on the basis 
o f active burrow counts. At 3, 6 and 9 
months' stages in the growth o f  seedlings, 
the pre and post-control damage to rubber 
were evaluated by studying 300 plots o f  
lm 2 each. A t every stage in the growth 
o f  rubber seedlings, significant reduction 
in the rodent damage were obtained with 
Brodifacoum baits.

Aldicarb baits at 0 .043% . Bromadiolone 
at 0.005%, and Zn3P2 baits at 2% concen­
trations were tested against Bandicota beng- 
alensis at the Regional Research station, 
Dapchaii (Maharashtra State). Adicarb and 
Bromadiolone baits proved to be effective.

26. Bark feeding caterpillar

Comparative efficacy o f  Fenval 0 .4 %  D  
and quinalphos 1.5%  D at the rate o f  12 kg- 1 
ha. was evaluated against Aeiherastis circu- 
laia infesting rubber. In block trials 
(Kundai Estate). Fenval proved to be supe­

Tablc-Path. 9. Comparative evaluation of biological and insecticidal treatments against
Holotrichia serrata F

Treatment Dose 
(kg ha ')

Mean percentage 
survival and 
plants/plot*

Grub 
Population 

30 cm"

Phorate I0G 25 82.50 (65.27) c + 0.10

Carbofuran 3G 25 81.00 (64.16) c 0.15

Carbaryl + 
Lindane 
(Sevidol 4: 4G)

25 80.00 (63.44) c 0.15

Carbaryl 4G 25 62.75 (52.39) d 0.20

HCH 10 D 100 35.00 (36.27) e 0.30

Phosalone 4D 100 38.25 (38.20) e 0.25

Carbaryl 5D 100 38.75 (38.50) e 0.25

Malathion 5D 100 24.25 (29.50) f 0.35

Lsofenphos 5G 25 89.00 (70.63) b 0.10

B. brongniartii 106 spores/g soil 94.25 (76.12) a 0.05

B. bassiana 10s spores/g soil 94.00 (75.82) a 0.05

Control - 7.50 (15.89) g 1.15

F test Significant

S. E. of X 1.56

* Mean of four replications. Figures in parenthesis are arc sine values. + Means with the same 
letter within a column do not differ significantly (P < 0.05)



rior to quinalphos. Hi/tierlosoma sp. was ide­
ntified as pre-pupa I parasitoid of A. circulaio.

27. Termites
In the field trial laid out against, termites in­

festing rubber at the Regional Research Sta­
tion, Kamakhya Nagar (Oiissa). all insecii- 
cidal treatments were effective in controlling  
termites, in the preliminary observations.

28. Slugs and snails

Metaldehyde bail at 2 .5  percent concen­
tration was not as effective as 0.01  aldi- 
carb maifla slurry for the control o f  slugs.

29 Beekeeping in rubber piantation.s

M anihot glaziovii and Kleinhovio spp. were 
established as off-season bee forage plants. 
Among the plants established for off-sea­
sonal bee forage, A lbezzia lebeck showed flo­
wering from September to November. Stro-  
bi/anfhus haeniamus showed peak flowering

d u ring  D ecem ber-January . L ow  incidenc 
o f  pollen feeding m ites Neocvpliolaelaps spp0 
was observed du rin g  D ecem ber-January  and
peak incidence in August.

30. Nematodes

Roots o f  rubber seedlings heavily infested 
with M e h id o g y n e  incognita  were recorded 
this year also from K adackam on Regional 
Rubber Nursery. Incidence o f  plant para­
sitic nem atodes on rubber seedlings was also 
recorded at RRS N ursery, Orissa.

31. Wood preservation

Rubber wood will be a potential substitute 
to presently used tim ber species in future 
years. Efforts are on to im prove its quality. 
In preliminary studies N a PCP in combina­
tion  with boric acid and borax effectively 
controlled both fungus and insect borer 
attack. M onocrotophos with oxycarboxin 
was also found to be effective.

PLANT PHYSIOLOGY AND EXPLOITATION DIVISION

1 Physiological and biochemical 
subcomponents o f yield

The carbohydrate and lipid profiles in 
latex from high yielders and low yielders were 
analysed. Studies to elucidate the role o f  
these subcom ponents in latex flow  and latex 
regeneration are in progress.

2 Rubber biosynthesis

The ratio o f H M G -C oA  to m evalonale in 
the bark o f  H evea brasifiensis were estimated  
in clone PB 235, RRII 105 (high yielding), 
Ch 4 and Pi! B 84 (low  yielding;. Significant 
difference was observed between the high 
yielding and low  yielding clones. The ratio 
o f  H M G -C oA  to mevalonate is a possible  
indication o f  the activity o f  H M G -C oA  re­
ductase which converts the former to the 
latter, a higher ratio indicating a lower 
enzym e activity.

3 Early prediction o f  yield and stress tolerance

Biochem ical studies fot early prediction of 
yield and stress tolerance were continued. 
Latex sam ples were collected  from four year 
old plants b elonging to six clones represen­
ting high, m edium  and low  y ield  levels. Re­
ducing sugars, free am ino acids, cyclitols 
and total phosphorus were estim ated. The 
data showed that the values were significantly 
low  in the low  yielders com pared to those in 
the high yielders.

4. Lipid metabolism and latex production

Latex sam ples were collected  from two 
high and tw o low yielders. T otal lipids, tri­
glycerides, sterols and phospholip ids in the 
rubber cream and bottom  fraction were esti­
mated. Latex sam ples from RRII 105 and 
G T I under norm al tapping and intensive 
tapping were also analysed for various lipid 
fractions. T he results are being analysed.



5 . Clone identification by protein mapping
isozymes

A  clone identification study was initialed 
with 10 clones. Leaf samples were collected 
and isozyme pattern o f esterase and peroxi­
dase were studied by polyacrylamide gel elec­
trophoresis. Marked clonal differences in 
the number, relative intensity and electro­
phoretic mobilities were observed.

Four esterase isozymes (R f 0 .65 , 0 .7 3 . 
0 .8 0  and 0 .8 5 ) were present in all the clones 
studied. Isozym e with R f 0.61 and 0 .89  
were com monly present in clone R R ll 105, 
Gl I, RRIM 600 and Tjir I. However, an 
esterase isozyme with R f 0 .5 4  is present only 
in  clone Tjir 1. Isozymes with R f 0.61 and 
0 .5 4  are absent in the remaining clones. 
M oreover, in clones Hil 28, PB 86 and R R ll 
300 isozyme with R f 0 .8 9  is also absent 
(Table-Phy. 1).

Eight peroxidase isozymes were com ­
m only present in clones R R ll 105, Tjir I, Gl I

and RRIM  600. Major differences were ob­
served in the cationic isozymes in. the remain­
ing six clones. Anionic isozymes were 
com m on in all clones. Isozymes with Rf 
0 .3 8  and 0.41 are absent in clones Mil 3/2. 
Hil 28 and R R ll 1)8 and with R f 0 .4 5  and
0 .4 8  are absent in PR 107, R R ll 300 and PB 
86. (Table- Phy. 2) Further studies using 
additional enzyme systems are in progress.

6 . Yield constraint analysis

The experimental recordings o f latex flow 
characteristics (m onthly) were continued in 
two locations on clone GT I. The annual 
yield and monthly mean dry rubber yield was 
6 6 higher at New Ambadi (Kanyakumari 
area) compared to Kinalur (Calicut area). 
The monthly yield was consistently high at 
New Ambadi than at Kinalur, except for the 
month o f  September when the number o f  
tapping day was only one at New Ambadi. 
The girth increment was similar in both 
places. The annual rainfall during the 
period indicate very high rainfall ( 6 0 more)

Table-Phy. I. Variation in leaf esterase isozymes

Clone

Rf values
0.890.54 0.61 0.65 0.73 0.80 0.85

RRll 105 — + + + + + +

Tjir 1 + + + + + + +

Gl 1 + + + + + +

Mil 3/2 + + + + +

Hil 28 - + + + —

RRll 118 - - + + + + +

PR 107 - + + + + +

RRll 300 - + + + + —

PB 86 >  ^ - + + + + —

RRIM 600 — + + + + + +

+ presence



at Calicut compared to that at Kany.akuma.ri. 
The monthly soil moisture status in Kanya- 
kumari area at all depths studied (0 -30  cm. 
30-60 cm and 60-90 cm) showed better soil 
moisture availability.

The pre-tapping turgor pressure was con­
sistently high at Kanyakumari area during 
1989-90 (Table-Phy. 3). However, the turgor 
pressure values. 5 minutes alter tapping sho­
wed a slightly high value at Calicut compared 
to Kanyakumari area. This may probably 
be due to a faster plugging and pressure build 
up in the vessels, thus leading to  a short dura­
tion o f  flow. The pre-tapping values were 
much higher at New Ambadi and the diffe­
rence was more especially from November 
to January'. A similar pattern o f  high initial 
flow rate and total volum e was also noticed  
at Kanyakumari area during the same period, 
which are the highly productive m onths 
accounting for 40-50  per cent o f  the annual 
rubber production (Table-Phy. 4). The 
d.r.c. values during these m om hs as well as

t h e  m e a n  a n n u a l  d . r . c .  v a l u e s  w e r e  s lig h tly  

h ig h  a t  N e w  A m b a d i .  T h u s  h ig h e r  to ta l 

v o l u m e  a n d  h i g h e r  d . r . c .  s u p p l e m e n t  high 

p r o d u c t i o n .  T h e  p l u g g i n g  i n d e x  w a s  h ig h e r  

a t  C a l i c u t  in  a l m o s t  a l l  t h e  m o n t h s .  T h is  

c o u l d  b e  d u e  t o  t h e  l o w  p e r c e n t a g e  o f  soil 

m o i s t u r e ,  a n d  i t s  e f f e c t  o n  t u r g o r  p r e s s u r e , 

i n i t i a l  f lo w  a n d  h i g h e r  d . r . c .  A l o n g  w i th  the  

r e c o r d i n g s  o f  f lo w  c h a r a c t e r i s t i c s ,  l a t e x  so lu te  

p o t e n t i a l  w a s  a l s o  d e t e r m i n e d  a t  m o n th ly  

i n t e r v a l s .  T h e  v a l u e s  w e r e  i n  t h e  r a n g e  o f

0 . 8  t o  1 . 0  M P a  a t  b o t h  l o c a t i o n s .  H o w ­

e v e r ,  in  m o s t  o f  t h e  m o n t h s ,  t h o u g h  n o t  s t a t i ­

s t i c a l l y  s ig n i f i c a n t ,  i t  w a s  s l i g h t l y  h i g h  a t  N ew  

A m b a d i .

7 . Physiological evaluation o f  clones

B e s id e s  g r o w t h ,  v a r i o u s  p h y s io l o g ic a l  

p a r a m e t e r s  w e r e  a l s o  r e c o r d e d  in  t h e  1982 

m u l t i l o c a t i o n a l  t r i a l .  G i r t h ,  s e v e n  y e a r s  

a f t e r  p l a n t i n g ,  i s  p r e s e n t e d  in  T a b l e - P h y .  5. 

S e v e n t y  p e r  c e n t  p l a n t s  a t t a i n e d  t a p p a b l e  

g i r t h  i n  C E S  a n d  in  D a p c h a r i .  G i r t h i n g

Table-Phy. 2. Variation in leaf peroxidase isozymes

Rf values
Clone 0.38 0.40 0.41 0.45 0.48 0.71 0.75 0.79 0.82

RRII 105 + + + + + + + +
Tjir 1 + + + + — + + + +
Gl 1 + + + + — + + + +
Mil 3/2 - + - + — + + + _
Hil 28 + - + + + + + _
RRII 118 - + - + + + + + _
PR 107 + + + — _ + + + —
RRU 300 + + + — — + + +
PB 86 + + + — _ + + + —
RRIM 600 + + + + + + + +



pattern at CES was similar to that o f  last 
year. Under Dapchari conditions, there was 
a 7 .5  per cent decrease in mean girth com ­
pared to CES. The girth was 34 per cent 
less at Mudigere compared to that at CES.

In RRS. Dapchari, physiological para­
meters were recorded in three seasons i.e., 
N ovem ber 1989 (high soil moisture), January 
1990 (low atmospheric temperature) and 
March-April (high atmospheric temperature 
and low soil moisture levels). Seasonal 
changes in peak photosynthetic rate (A ), 
transpiration rate (E). stom atal diffusive 
conductance (GS) and water use efficiency 
(W U E) are presented in Table-Phy 6. 
During November 1989 the mean assimila­
tion rate w as 9 .3 6  ^  m ole m-2  sec-1 .

Table-Phy. 3. Latex vessel

KINALUR

Latex vessel turgor 
Month pressure(Mpa)

(Mpa)

Before
tapping

5 min after 
tapping

March 0.51 0.32

April 0.62 0.31

May 0.71 0.25

June 0.85 0.21

July 0.81 0.21

August 0.85 0.14

September 0.66 0.15

Octobcr 0.69 0.24

November 0.60 0.22

December 0.71 0.18

January 0.75 0.15

February 0.72 0.14

Mean 0.71

A fifty per cent decrease in mean A w as ob­
served during January 1990 compared to 
November 1989. In clone Tjir 1 and PB 235. 
in which severe winter leaf fall was observed, 
A has decreased by nearly 90 percent. How­
ever, a marginal decrease from January 1990 
was noticed during M arch-April 1990. 
Similar trends were observed for E and GS. 
H owever, W UE increased marginally in 
January and M arch-April compared to 
November 1989 and this indicates the avoid­
ance o f  stress.

8 . Performance o f clones at high elevations

Since the plantations in Poonoor was re­
moved, observations were discontinued. 
However, growth monitoring was continued

turgor and latex solute potential

NEW AMBADI

Solute 
potential 
(—Mpa)

Latex vessel turgor 
pressure (Mpa)

Solute
potential

Before
tapping

5 min after 
tapping

(—Mpa)

0.92 0.59 0.29 0.97

0.91 0.69 0.26 0.98

0.90 0.78 0.21 0.94

0.90 - -

0.88 0.83 0.18 0.96

0.87 0.88 0.12 0.95

0.70 0.21

0.93 0.74 0.18 0.90

0.86 0.86 0.16 0.96

0.85 0.93 0.15 0.95

0.90 0.90 0.13 0.88

0.92 0.83 0.12 0.96

0.89 0.79 0.18 0.95



Table Phy 4. Latex flow characteristics Clone GT I

KINAl l,R NEW AMBAPI

Month Initial 
flow rate 
(ml/min >

rota!
volume

(ml)

d.r.c.
<%)

Plugging
Index

Initial 
flow rate 
(ml/min)

total
volume

(ml)

d.r.c.
(%)

Plugging
Index

1989 March 2.68 40.7 38.3 7.09 2.87 48.7 33.9 6.37

,, April 3.04 42,5 38.6 8.36 3.23 54.8 37.2 6.23

. May 3.15 73.0 37.6 5.02 3.21 81.1 40.0 4.21

June 3.51 79.0 35.3 5.06 -

July 2.86 114.0 35.1 3.12 2.99 121.2 40.2 2,60

August 3.07 123.6 38.0 3.08 3.69 150.2 37.6 2.59

„ September 2.78 118.0 38.6 2.98 2.70 87.4 42.6 3,46

,, October 2.82 135.0 38.4 2.61 3.60 142.1 43.7 2.78

November 2.60 97.4 36.6 3.37 4.09 190.8 41.7 2.28

December 3.14 140.0 39.3 2.99 4.70 273.5 34.8 1.76

1990 January 3.28 206.8 36.5 1.75 4.64 251 .4 34.7 1.91

,, February 2.94 127.4 35.1 2.96 4.69 176.5 32.6 2.89

Mean 2.99 108.07 37.28 4.03 3.67 143.43 38.09 3.37

Table-Phy. 5. Girth (cm) at 7th year of Hevea clones at different agroclimatic regions

Clone CES Dapchari Mudigere

RRll 300 51.41 42.41 32.01

PB 235 49.05 42.40 32.34

RRll 105 49.16 - 29.38

RRIM 600 45.89 48.56 32.99

GT 1 44.94 41.60 32.57

PR 107 38.98 43.64 27.54

G) 1 44,94 42.59 24.11

RRIM 501 43.30 40.66 27.52

RRII 118 51.29 - 30.2!
RRIM 703 48.78 - 34.60
Tjir 1 49,86 43.89 29.66
RRIM 612 49.49 46.94 33.18

Mean
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a t  M u l l e n k o l l v  ( W y n a d )  a n d  th e  g i r t h  r e c o r ­

d e d  in  F e b r u a r y  1 9 9 0  s h o w e d  t h a t  t h e  c lo n e s  

R R U  1 1 8 , R R U  2 0 3  a m i  R R I M  6 1 2  h a v e  

a t t a i n e d  m o r e  t h a n  4 0  c m .

9. Soil moisture stress, growth and yield

T h e  p h y s io l o g ic a l  p e r f o r m a n c e  o f  y o u n g  

Hevea p l a n t s  i n  tw o  s e a s o n s  r e p r e s e n t i n g  

o p t i m u m  s o i l  m o i s t u r e  ( N o v e m b e r  1 9 8 9 )  a n d  

s e v e r e  s t r e s s  ( M a r c h  1 9 9 0 )  w a s  o b s e r v e d .  T h e  

s tu d y  w a s  c o n d u c t e d  in  t h e  m u l i i - d i s c i p l i -  

n a r y  c lo n e  e v a l u a t i o n  t r i a l  a r e a  a t  R R U  c o m ­

p r i s i n g  t w o  s u b  t r i a l s  i n  w h ic h  13 c l o n e s  w e r e  

p l a n t e d  in  r a n d o m i s e d  b l o c k  d e s ig n .  R R U  

1 0 5  w a s  c o m m o n  in  b o t h  s u b t r i a l s .  P h o t o ­

s y n th e t i c  r a t e  ( A ) ,  t r a n s p i r a t i o n  r a t e  ( £ ) ,  s t o ­

m a t a l  d i f f u s iv e  c o n d u c t a n c e  ( G S ) .  i n t e r c e l l u ­

l a r  C 0 2 c o n c e n t r a t i o n  ( C i )  a n d  w a t e r  u s e  

e f f ic ie n c y  ( W U E )  w e r e  r e c o r d e d .  T h e  r e s u l t s  

a r e  p r e s e n t e d  i n  T a b l e - P h y .  7  &  8 .

I n  t r i a l  1, t h e  m e a n  A  r a t e s  d e c r e a s e d  b y  

4 0  p e r  c e n t  d u r i n g  s e v e r e  s u m m e r  a n d  a  c l e a r  

v a r i a t i o n  a m o n g  c l o n e s  w e r e  a l s o  n o t i c e d .  

T h o u g h  a  s i m i l a r  d e c r e a s e  i n  t r a n s p i r a t i o n  

r a t e  w a s  o b s e r v e d ,  v a r i a t i o n  a m o n g  c l o n e s  

w a s  n o t  s ig n i f i c a n t .  T h e  C i  v a l u e s  w e r e  a l ­

m o s t  s t a b l e  i n  b o t h  s e a s o n s  a n d  t h e r e  w a s  n o t  

m u c h  v a r i a t i o n  a m o n g  c l o n e s .  I n  t r i a l  2 , 

d e c r e a s e  i n  A  r a t e  d u r i n g  s u m m e r  w a s  s i m i l a r  

t o  t h a t  i n  t r i a l  1 . B u t  t h e  t r a n s p i r a t i o n  r a t e s  

w e r e  m o r e  i n  P B  c l o n e s  d u r i n g  s u m m e r .  T h i s  

i n d i c a t e s  t h e  e f f ic ie n t  u s e  o f  w a t e r  b y  R R I I  

s e r i e s  t h a n  th e  P B  c l o n e s .

P r e - d a w n  l e a f  w a t e r  p o t e n t i a l  m e a s u r e ­

m e n t s  o f  a  f e w  c l o n e s  d u r i n g  m i d  s u m m e r  

( M a r c h  1 9 9 0 )  a n d  e n d  o f  s u m m e r  ( A p r i l  

1 9 9 0 )  i n d i c a t e d  t h a t  t h e  m e a n  l e a f  w a t e r  

p o t e n t i a l  o f  - 6 . 3 8  b a r s  d u r i n g  M a r c h  w a s  

f u r t h e r  d e c r e a s e d  t o  - 1 3 . 0 9  b a r s  d u r i n g  A p r i l  

w h e n  t h e  s o i l  m o i s t u r e  le v e ls  d e p l e t e d  d u r i n g  

t h e  u n u s u a l  e x t e n s i o n  o f  s u m m e r  t h i s  y e a r .

C l o n e s  R R I I  1 0 5 , 1 1 8 , 3 0 0 ,  G T  1 a n d  T j i r  1 

w e r e  p l a n t e d  a r o u n d  t h e  m i c r o  c l i m a t o l o -

g i c a l  t o w e r  in  R R U .  T h e y  w e r e  m a i n t a i n e d  
u n d e r  a d e q u a t e  d a i l y  w a t e r i n g .  T h e  p h o to -  

s y n t h e t i c  r a t e s  a n d  o t h e r  p h y s io l o g ic a l  

c h a r a c t e r s  w e r e  m a i n t a i n e d  a t  a  b e t te r  

le v e l  c o m p a r e d  t o  p l a n t s  w h ic h  w e r e  n o t  

g i v e n  i r r i g a t i o n .

10. Exploitation system s and yield

T h e  t r i a l  s t a r t e d  i n  1 9 8 5  t o  e v a l u a t e  th e  

e f f e c t  o n  t h e  y i e l d  o f  m o d e r n  Hevea  w a s  

c o n t i n u e d  a n d  t h e  y i e l d  o b t a i n e d  d u r i n g  

t h e  r e p o r t e d  y e a r  is  p r e s e n t e d  i n  T a b l e - P h y .9  

a l o n g  w i t h  t h e  d a t a  o n  b r o w n  b a s t  i n c id e n c e .  

T h e  y i e l d  d u r i n g  f i f t h  y e a r  o f  t a p p i n g  w a s  

c o m p a r a b l e  u n d e r  I / 2 S  d / 2  a n d  I / 2 S  d /3  

s y s t e m s .  T h e  y i e l d i n g  p a t t e r n  o f  d o u b le  

c u t  s y s t e m  a n d  b r o w n  b a s t  i n c i d e n c e  p e r ­

c e n t a g e  s h o w s  t h e  s a m e  t r e n d  a s  in  p r e v io u s  

y e a r .

A  l a r g e  s c a l e  t r i a l  w a s  i n i t i a t e d  o n  R R I I  

1 0 5  i n  t h e  S t a t e  F a r m i n g  C o r p o r a t i o n .  

P u n a l u r  i n c o r p o r a t i n g  l o w  i n t e n s i t y  t a p p i n g  

s y s t e m s .  T h e  f i r s t  y e a r  y i e l d  s h o w e d  a 

b e t t e r  p e r f o r m a n c e  o f  1 /3  S  d / 2  s y s te m  

c o m p a r e d  t o  1 /2  S  d / 3  s y s t e m .

11. Effect o f  rest periods on yield

T h e  t r i a l  w a s  c o n t i n u e d  a n d  t h e  r e s u l t s  

i n d i c a t e  t h a t  t a p p i n g  r e s t  u p t o  t w o  m o n t h s  

d u r i n g  s u m m e r  p e r i o d  m a y  n o t  r e d u c e  

a n n u a l  y i e l d  p e r  b l o c k  i n  t h e  c a s e  o f  c lo n e  

P R  1 0 7 . B a s e d  o n  t h e  o b s e r v a t i o n ,  m o r e  

s t u d i e s  o n  o t h e r  p o p u l a r  c l o n e s  a r e  b e in g  

p r o g r a m m e d .

12. Comparison o f  yield stimulants

T h e  s m a l l  s c a l e  t r i a l  a t  C e n t r a l  E x p e r i m e n t  

S t a t i o n  f o r  t h e  e v a l u a t i o n  o f  c a l c i u m  c a r ­

b i d e  a s  y i e l d  s t i m u l a n t  i n  c o m p a r i s o n  to  

e t h e p h o n  w a s  c o n t i n u e d  d u r i n g  1 9 8 9 - 9 0 .  T h e  

y i e l d  d a t a  s h o w s  t h e  s a m e  t r e n d  a s  o b s e r v e d  in  

t h e  p r e v i o u s  y e a r .  H o w e v e r ,  t h e  s t i m u l a t o r y  

e f f e c t  h a s  c o m e  d o w n  w i t h  b o t h  s t i m u l t a n t s ,
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Table-Phy. 9. Dry rubber yield * (kg h:t ') under different lapping systems-Clcinc RRII 105

Tapping 1985-86 1986-87 1987-88 1988-89 1989-90 Total Brown
system (9 months) (12 months) (12 months) (12 months) (12 months) (57 months) bast (%l

1/2 S d/2 1027.25 1491.00 2030.50 3328.79 2206.57 10084.11 22.5
(100%)

1/2 S d/3 845.50 1246.98 1737.28 2631.95 2190.04 8651.75 10.8
(85.80%)

2 x 1/4 S d/2 (I c) 704.00 1201.03 1374.82 2169.39 1389.15 6838.39 10.5
(67.81%)

r e s u l t i n g  i n  o n ly  22  p e r  c e n t  in c r e a s e  w i th  
e t h e p h o n  a n d  4 0  p e r  c e n t  in c r e a s e  w ith  

c a l c i u m  c a r b i d e ,  o v e r  c o n t r o l .  T h e  a n n u a l  

m e a n  d r y  r u b b e r  y i e ld  is  p r e s e n t e d  in  T a b l e -  

P h y .  1 0 . A  fe w  o n f a r m  t r i a l s  w e r e  i n i t i a t e d

Table-Phy. 10. Evaluation of calcium carbide as
yield stimulant in comparison to Ethepon

A. Small scale trial at Central Experiment Stalion- 
Clone RRIM 600

1/2 S d/2 
Control

1/2 S d/2 
+

Ethepon
(5%)

112 S d/2 
+

Calcium
carbide

Mean annual dry
rubber yield 98.09 119.43 137.18
(g tree” 1 tap ">) (100) (121.75) (139.85)

B. Onfarm trial

1. Clone RRIM 600
1/2 S d/2 + ET l/2S .l/2+C aC ,

Mean dry Rubber 10.37 12.27
Yield of 3 months
(kg tap-1 ha~l) (100.00) (118.32)

2. Following dumping of CaCt at 30 cm depth

d u r i n g  th e  r e p o r t  p e r i o d .  I n  o n e  t r i a l  

t h e  m e a n  d r y  r u b b e r  y ie ld  o f  t h r e e  m o n t h s  

( N o v e m b e r  1 9 8 9  t o  J a n u a r y  1 9 9 0 )  a l s o  

in d i c a t e s  b e t t e r  s t i m u l a t o r y  efT ect o f  c a l c iu m  

c a r b i d e .  I n  t h e  s e c o n d  t r i a l ,  tw o  g r o u p s  o f  

t r e e s  ( s e e d l in g  a n d  b u d d e d )  w e r e  s e p a r a t e ly  

s t i m u l a t e d  a n d  t h e  e f f e c t  w a s  s t u d i e d .  T h e  

m e a n , l a t e x  y ie ld  o f  t h r e e  m o n t h s  u n d e r  
c a l c iu m  c a r b i d e  ( d u m p i n g  a t  3 0  c m  d e p t h )  

w a s  a r o u n d  10 p e r  c e n t  le s s  t h a n  t h a t  o f  

e t h e p h o n .

15. Tapping systems for small growers

I n  m o s t  o f  t h e  s m a l l  h o l d i n g s  i t  i s  o b s e r v e d  

t h a t  t r e e  i s  t a p p e d  d a i ly  o n  t h e  s a m e  c u t .  
T h i s  l e a d s  t o  h i g h  i n c i d e n c e  o f  b r o w n  b a s t ,  

p o o r  t r e e  g r o w t h  a n d  a  f a s t e r  u n e c o n o m i c  

s t a g e .  I n  c l o n e s  l i k e  R R I I  1 0 5 , e v e n  u n d e r  

a l t e r n a t e  d a i l y  t a p p i n g  i n c i d e n c e  o f  b r o w n  

b a s t  i s  r e p o r t e d  t o  b e  h i g h .  H e n c e  a  t a p p i n g  
e x p e r i m e n t  w a s  i n i t i a t e d  i n  1 9 8 8  a t  t h e  C e n ­

t r a l  E x p e r i m e n t  S t a t i o n  o n  c l o n e  R R U  2 0 3 . 

T h e  s p e c i f ic  o b j e c t i v e s  a r e  t o  q u a i  t i f y  y ie ld

Mean latex yield of 3 months 
(litre month-1 ha-1)

Ethephon (5%) 

Seedlings Budgrafts

872.68 953.48
( 100) ( 100)

Calcium carbide 

Seedlings Budgrafts

812.0 870.68
(93.05) (91-32)



Table-Phy. 11. Tapping treatments

T, - 1/2 S t  d/2 6d/7 (Opening at 30 cm from bud 
union)

T, -  I 2 S d/2 6d/7 Control (125 cm opening)

T I 2 S d/2 6d/7 (90 cm opening)

T„ - ! '3 S d/1 6d 7 (125 cm opening)

T» - 2 x 1/2 S d/I 6d 7 (I,. D
A - 90 cm opening on Bo-1 
B 130 cm opening Bo-2

(for the tree daily lapping, but for the cut 
alternate daily tapping)

T6 - 2 x 1/2 S r i  d/1 5d/7 (I| t) (90 cm opening 
both cut on Bo-1)

(Table-Phy. 11) were im posed  in  a completely 
randomised single tree single plot design. 
The experim ent was suspended during 
1988-89 due to som e problem s and was 
testarted in Apil 1989. T he annual yield 
o f  1989-90, w as high under all treatments 
com pared to control (T able-Phy-12). The 
highest yield was recorded under T s and Tc 
(167%  and 156%). U nder upward tapping 
(T i -  30 cm from bud union) the bark con­
sum ption was very high (151% ) compared 
to  control and severe bark dam age was 
also noticed in alm ost all trees in the initial
10 cm o f  the tapping panel.

(for the iree daily tapping with rest on 
Wednesday and Sunday, but for the cut alternate 
daily>

6 . Effect o f an ayurvedic oil on brown bast

A  large scale trial (21 blocks) w as initiated 
to  test the effect o f  a herbal preparation on 
clone R R ll 105 (2nd year tapping) under 
1/2 S d /3 tapping system . T he treatments 
im posed  are m onthly and bimonthly 

The trees were classified into various application o f  oil w ith  control (no applica- 
girth groups and the lapping tieatm ents tion). The experim ent is in progress.

performance under various systems o f  tapp­
ing and to  identify a system which com pro­
mise with growth and yield.

Table-Phy. 12. Dry rubber yield during! 1989-90 under various treatments (Clone RRII 203)

Treatments
Dry rubber yield Projected annual 

yield(kg) 
for 300 treesMonthly mean Kg tap- 'for  

g tree-1 tap-1 300 trees

T, - 1'2 S t  d/2 6d 7 40.90 12.270 1840.500
(114)

Ts - 1/2 S d/2 6d/7 (Control) 35.64 10.692 1603.800 
(100)

Ta - 1/2 S d/2 6d/'7 (90 cm opening) 38.10 11.430 1714.500
(106)

T, -  

Tf. -

1/3 S d/1 6d/7 

2 x 1/2 S d/I 6d/7 ( t , .()

21.87 6.561 1968.300
(122)

A -  90 cm opening -  Bo-I 30.13 9.039 1355.850

Tc

B -  130 cm opening- Bo-2 

2 x 1/2 S t  4- d/1 5 d/7 (t,. t)

29.70

59.83

8.910 1336.500

2692.350
(167)

90 cm 
Bo-1 32.15 9.645 964.500

90 cm 34.20

66.35

10.260 1539.000

2503.500
(156)

Figures in parenthesis are percentage of control



17. Intercropping of medicinal plants

S ix  s p e c i e s  o f  m e d ic i n a l  p l a n t s  w e r e  s e le c ­

t e d  b a s e d  o n  t h e i r  p e r f o r m a n c e  u n d e r  m a tu r e  

c a n o p y .  S a m p l e  h a r v e s t i n g  d a t a  a r e  p r e ­

s e n t e d  in. T a b l c - P h y .  13 . I t  is  f o u n d  

t h a t  r a i s i n g  o f  t h e s e  m e d ic i n a l  p l a n t s  a s  
i n t e r c r o p s  i n  m a t u r e  r u b b e r  e s t a t e ,  i f  p r o f i ­

t a b l e ,  c a n  f e t c h  a d d i t i o n a l  i n c o m e .  T h r e e  

o n f a r m  t r i a l s  w e r e  i n i t i a t e d  d u r i n g  t h e  

r e p o r t  p e r i o d .  A  t r i a l  t o  s tu d y  t h e  y ie ld  

p o t e n t i a l s ,  n u t r i e n t  r e q u i r e m e n t  o f  i n t e i c r o p s  

a n d  t h e  e f f e c t  o f  i n t e r c r o p s  o n  la te x  y ie ld  

w a s  i n i t i a t e d  a t  C E S  a d o p t i n g  s t a t i s t i c a l  

l a y o u t .

18. Multi-disciplinary study 
on brown bast

T r e e - w i s e  y i e ld  d a t a  f o r  t h e  i n i t i a l  tw o  

y e a r s  o f  t a p p i n g  i n  c l o n e  R R l l  105  u n d e r  1 /2  

S  d / 2  6 d / 7  a n d  1 /2  S  d / 3  6 d /7  w e r e  c o l l e c t e d .

T r e e s  w e r e  g r o u p e d  i n t o  y ie ld  c l a s s e s  a n d  

n u m b e r  o f  t r e e s  a f f e c te d  b y  t a p p i n g  p a n e l  
d r y n e s s  ( T P D )  in  e a c h  c l a s s  w a s  r e c o r d e d .  

A m o n g  th e  t r e e s  u n d e r  b o t h  t h e  t a p p i n g  

s y s te m s .  T P D  in c id e n c e  w a s  f o u n d  t o  b e  

m o r e  i n  t h e  lo w e r  y i e ld  c la s s e s .  O n e  o f  th e  
r e a s o n s  f o r  c a t e g o r i s i n g  m a n y  t r e e s  i n t o  lo w  

y ie ld  c l a s s e s  m ig h t  b e  d u e  t o  p a r t i a l  d r y n e s s ,  

w h ic h  c o u l d  n o t  b e  r e c o r d e d .  I n  m a jo r i t y  

o f  t h e  c a s e s  in c id e n c e  o f  T P D  w a s  f o u n d  to  

o c c u r  d u r i n g  J u ly  t o  O c t o b e r .  A  n u m b e r  

o f  a f f e c t e d  t r e e s  t u r n e d  i n t o  n o r m a l  c o n ­

d i t i o n  a f t e r  v a r y i n g  p e r i o d s  o f  r e s t .  B y  th e  

e n d  o f  t h e  f o u r t h  y e a r ,  u n d e r  1 2  S  d / 2  

s y s t e m ,  t h r e e  o u t  o f  16  r e c o v e r e d  t r e e s  w e i e  

r e - a f f e c te d  b y  T P D .  I n  t r e e s  u n d e r  1 /2

S  d / 3  s y s t e m  tw o  o u t  o f  s e v e n  r e c o v e r e d  

t r e e s  w e r e  r e - a f f e c t e d .  S t u d i e s  o n  h o r m o n a l  

r e l a t i o n s ,  in v o lv e m e n t  o f  c a u s a t i v e  o r g a n i s m  

a n d  t h e  p o s s i b l e  r o l e  o f  m i c r o - n u t r i e n t s  

w e r e  i n i t i a t e d .

Table-Phy.13. Production of economic parts from medicinal plants intercropped 
in mature stand of Hevea (Clone RRll 105)

Name or the species
Year of 

planting
spacing
(cm)

Date of 
harvest

Dry weight 
(g plant - l )

Productior 
(kg ha- ')

i Remarks

Strobilanthus haenianus 
(Karimkurunji)

June
1987

45 x 20 January
1990

440 5300 Both fresh and 
dried part are 
in use

Adathoda vasica 
(Valia adalodakam)

July
1987

30x30 March
1990

209 4200 Do

Adatlioda medomnie 
(Cheriya adalodakam)

July
1987

30 x 30 March
1990

38 1100 Do

Plumbago rosea 
(Chuvannakoduveli)

October
1988

30x30 March
1990

221 4400 Fresh Weight. 
Only fresh part 
is in use

Alpinia galanga 
(Aratha)

October
1988

30 x 30 March
1990

110 2200 Both fresh and 
dried parts arc 
in use

Kaemferria rotunda 
(Kacholam)

October
1988

10 x 10 March
1990

15 1100 Do



19. Brown bast incidencc and biochemical 
changes

R a n d o m n e s s  i n  t h e  i n c id e n c c  o f  l a p p i n g  

p a n e l  d r y n e s s  i n  a n y  f ie ld  m a k e s  i t  d i f f ic u l t  

t o  e x p e r im e n ta l l y  q u a n t i f y  c lo n a l  s u s c e p t i ­

b i l i ty  t o  t h i s  s y n d r o m e .  I n  a  p r e l i m i n a r y  

s tu d y ,  u s in g  G T  I a s  a  r e f e r e n c e  c lo n e ,  

t h e  s u s c e p t ib i l i t y  o f  R R U  105  t o  t h i s  s y n ­

d r o m e  w a s  q u a n t i f i e d  b y  a r  i n d e x  b a s e d  o n  

th e  d u r a t i o n  r e q u i r e d  t o  i n d u c e  t o t a l  d r y ­

n e s s  o f  t a p p i n g  c u t  u n d e r  a  h i g h  in t e n s i t y  

t a p p i n g  s y s te m  ( T a b le - P h y .  1 4 ) . T h e  in c i ­

d e n c e  o f  t a p p i n g  p a n e l  d r y n e s s  w a s  f a s t e r  

in  R R I I  105 . T h e  r a t i o  b e tw e e n  t h e  r a t e s  

o f  i n c id e n c e  o f  b a r k  d r y n e s s  in  c lo n e  R R I I

105  a n d  G T  I w a s  f o u n d  t o  b e  1 .9 2 .  S u c h  

a  r a t i o  w i t h  a  s t a n d a r d  r e f e r e n c e  c l o n e  w h ic h  

is  r e s i s t a n t  t o  b r o w n  b a s t  i n c i d e n c e ,  c a n  b e  

u s e d  a s  a n  i n d e x  t o  d e s c r i b e  s u s c e p t ib i l i t y  

o f  Hevea  c l o n e s  t o  t h i s  s y n d r o m e .

B i o c h e m ic a l  p a r a m e t e r s  s u c h  a s  b u r s t i n g  

i n d e x ,  t o t a l  a n d  f r e e  a c i d  p h o s p h a t a s e  

a c t i v i t y ,  p r o t e i n s  a n d  s u g a r s  w e r e  m o n i ­

t o r e d  i n  t h e  e x p e r i m e n t a l  t r e e s .  T h e  p a t t e r n  

o f  c h a n g e s  m a r k e d l y  v a r i e d  b e t w e e n  th e  

t w o  c l o n e s  s t u d i e d .  A  l o w e r  b u r s t i n g  in d e x  

a n d  h i g h e r  l e v e l s  o f  s u g a r s  a n d  p r o t e i n s  

w e r e  o b s e r v e d  i n  t h e  i n i t i a l  m o n t h s  in  th e  

l a t e x  o f  t h e  i n t e n s i v e l y  t a p p e d  t r e e s  o f  th e  
s u s c e p t i b l e  c l o n e .

Table-Phy. 14. Cumulative incidencc of lapping panel dryness in intensively 
tapped (1/2 S d/o.5 6d;7) trees in panel BO-1

N o. o f  TPD affected trees

0-90 — —
90-120 -

120-150 - 2
150-180 I 7
180-210 4 12
210-240 5 16
240-270 6 17
270-300 10 20
300-330 12 20
330-360 14 20
360-390 16 22
390-420 20 22
Total number of trees in each clone = 24



RUBBER CHEMISTRY, PHYSICS 
AND TECHNOLOGY DIVISION

1. Solar drier for sheet rubber

S t e p s  h a v e  b e e n  t a k e n  t o  m o d i f y  t h e  d e s ig n  

o f  t h e  d r i e r  w i t h  a  v ie w  t o  i m p r o v i n g  i t s  

e f f ic ie n c y  f u r t h e r  a n d  t o  m a k e  i t  s u i t a b l e  f o r  

c o m m e r c i a l  o p e r a t i o n .  T h e s e  m o d i f i c a ­

t i o n s  i n c l u d e  e x t e n s i o n  o f  t h e  s o l a r  c o l l e c to r  

a r e a ,  d e s i g n  o f  t h e  f i r e  b o x  a n d  r e d u c t i o n  in  

t h e  v o l u m e  o f  t h e  d r y i n g  c h a m b e r .  S t e p s  

h a v e  a l s o  b e e n  i n i t i a t e d  t o  e s t a b l i s h  a  s o l a r -  

c u m - s m o k e  d r i e r  i n  a  r u b b e r  p r o d u c e r s '  
s o c i e t y .

2. Sulphuric acid as alternative latex 
coagulant

I n  o r d e r  t o  r e d u c e  t h e  c o s t  o f  p r e p a r a t i o n  

o f  s h e e t  r u b b e r ,  s u l p h u r i c  a c id  h a s  b e e n  

t r i e d  a s  a  c o a g u l a n t .  V a r i o u s  a s p e c t s  s u c h  

a s  c o n c e n t r a t i o n  o f  a c i d ,  r e s i d u a l  a c id i t y  in  

s h e e t ,  p r o p e r t i e s  o f  t h e  r a w  r u b b e r  a n d

t h o s e  o f  c o m p o u n d s  a n d  v u l c a n i z a t e s  p r e ­

p a r e d  t h e r e f r o m  a n d  c o s t  w e r e  s t u d i e d  in

c o m p a r i s o n  w i t h  t h o s e  o f  f o r m i c  a c id .  T h e

s t u d y  i n d i c a t e d  t h a t  s u l p h u r i c  a c i d  c a n

s a f e l y  b e  u s e d  a s  a  c o a g u l a n t  f o r  N R  l a t e x  

i n  t h e  p r o d u c t i o n  o f  s h e e t  r u b b e r .  T h e  

r e c o m m e n d e d  d o s a g e  is  3 0 0  m l  0 . 5 %  s o l u ­

t i o n  f o r  t h e  s a m e  d a y  s h e e t i n g  a n d  2 5 0  m l 

o f  0 . 5 %  s o l u t i o n  f o r  t h e  n e x t  d a y  s h e e t i n g .  

A t  t h e  o p t i m u m  d o s a g e ,  p r o p e r t i e s  o l  t h e  r a w  

r u b b e r  a n d  c o m p o u n d s  p r e p a r e d  th e r e f r o m  

a r e  g e n e r a l l y  c o m p a r a b l e  w i th  t h o s e  o f  t h e  
f o r m i c  a c i d  -  c o a g u l a t e d  s h e e t s .  C o r r o s i o n  

o f  r o l l e r s  i s  n e g l ig ib l e  i f  s t a n d a r d  p r a c t i c e s  

a r e  f o l l o w e d .  C o s t  o f  c o a g u l a t i o n  u s in g  

s u l p h u r i c  a c i d  i s  o n l y  a b o u t  o n e  t e n t h  o f  

t h a t  u s i n g  f o r m i c  a c id .

3. Epoxidalion of natural rubber

R e a c t i o n  c o n d i t i o n s  f o r  t h e  p r e p a r a t i o n  

o f  5 0  m o l e  a n d  2 5  m o l e  p e r  c e n t  e p o x id i s e d -

n a t u r a l  r u b b e r  h a v e  b e e n  o p t i m i s e d  a t  5 0 ° C .  

S e v e r a l  o n e  k g  b a t c h e s  o f  t h e s e  m o d i f i e d  

r u b b e r s  h a v e  b e e n  p r e p a r e d .  T h e  m o d if ie d  

r u b b e r s  s h o w  s t r e n g t h  p r o p e r t i e s  a l m o s t  c o m ­

p a r a b l e  t o  t h o s e  o f  ( N R )  v u l c a n i z a t e s  w i th  

t h e  s a m e  f i l le r  l o a d i n g  a n d  c u r e  s y s t e m .  B u t  

t h e  p l a s t i c i t y  r e t e n t i o n  i n d e x  ( P R I )  o f  r a w  
E N R  a n d  a g e in g  r e s i s t a n c e  o f  v u l c a n i z a t e s  

p r e p a r e d  f r o m  i t  a r e  f o u n d  t o  b e  p o o r .

R e s u l t s  o f  t h e  s w e l l in g  s t u d i e s  o f  E N R - 5 0  

in  A S T M  N o  3 o i l  a t  5 0 ° C  in  c o m p a r i s o n  
w i t h  N R  a n d  N B R  ( m e d i u m  a c r y l o n i t r i l e )  

a r e  g iv e n  b e lo w :

Table-Chem. 1. Swelling in ASTM No 3 oil at 50°C

weight increase (%)

after 22 h after 46 h. after 70 h.

NR 120.0 145.0 161.0

ENR-50 21.4 30.1 39.4

NBR 8.5 11.3 14.0

A  m e t h o d  h a s  a l s o  b e e n  s t a n d a r d i s e d  t o  

e s t i m a t e  t h e  m o le  p e r c e n t a g e  o f  e p o x i d a t i o n  

u s i n g  I R  s p e c t r o p h o t o m e t e r .

A. Compression set of N R  vulcanizates

T o  s t u d y  t h e  in f lu e n c e  o f  p r o c e s s  a i d s  

o n  c o m p r e s s i o n  s e t ,  v a r y i n g  a m o u n t s  o f  

n a p h t h e n i c  o i l  r a n g i n g  f r o m  0 -20  p h r  w e r e  

i n c o r p o r a t e d  t o  t h e  c o n v e n t i o n a l  m ix  

h a v in g  a n  H A F  b l a c k  l o a d i n g  o f  5 0  p h r .  

H e r e  t h e  in c r e a s e  i n  c o m p r e s s i o n  s e t  w i t h  

r e s p e c t  t o  o i l  c o n c e n t r a t i o n ,  w a s  o n l y  n o m i ­

n a l .  T h e  e f f e c t  o f  a n t i o x i d a n t  o n  c o m p r e s ­

s i o n  s e t  w a s  a s s e s s e d  b y  i n c o r p o r a t i n g  1 

p h r  P B N  ( p h e n y l  ii - n a p h t h y l a m i n e )  i n  g u m



and HAF black filled com pounds. A slight 
increase in compression set was observed 
as a result o f the addition o f the 
antioxidant.

Table-Chem. 2. Changes in tensile properties after 
ageing under phosphoric acid at 90°C for 
166 h

p r o p e r t i e s

300% Tensile Elongation 
Sample modulus strength at break (%)

(N/mm1) (N/inm*)

Before ageing (a) 10.0 24.5 620
(b) 5 .6 16.6 560

(c) 2 .0 15.3 815

i 0,; H.PO, (a) 14.2 270
(b) — 3.0 285
(c) 3 .0 8.3 520

10% H,PO, ( e 15.4 16.8 320
(b) — 8.4 295
(c) 2.9 9 .7 600

25% H,PO, (a) 15.0 15.7 310
(b) 7 .5 10.2 380
(c) 2 .7 9 .0 630

40% H1PO.1 (a) 12.5 15.8 370
<b) 5.8 10.8 410
(c) 2.9 9 .5 695

50% H»P04 (a) 15.3 19.0 340
(b) 7 .7 11.3 390
(c) 2 .8 9 .8 618

75% H;,PO, (a) 14.2 17.0 330
(b) 7.3 12.6 470
(c) 2 .7 9 .8 650

90% H*PO« (a) 12.8 ■ 22.0 500
(b) 7 .0 12.7 490
(c) 2 .3 11.5 735

5. NR 1, 2-polybutadiene blends

T he study has been concluded. The  
results indicated that ageing and ozone  
resistance o f  N R  could be im proved by 
blending w ith  1,2-polybutadienc. Preci­

p itated silica reinforces the blends signi­
ficantly. H ow ever, for better technological 
properties blends contain ing higher propor­
tions o f  N R  are m ore suitable.

6 . Development o f chem ical resistant NR 
compounds

Chem ical resistance o f  filled natural 
rubber vulcanizates w as studied by ageing 
the sam ples in phosphoric acid solution 
o f  different concentration  a t 90°C  for 166 h 
and the results are g iven  in Table-Chem . 2. 
The com pounds were prepared w ith  a con­
ventional sulphur curing system  and conta­
ined (a) 40 phr H A F  black, (b) 100 phr 
china clay and (c) 100 phr o f  barytes.

From  the studies it w as observed  that even 
higher concentrations o f  H 3PO 4 do not 
have m uch detrim ental effect on  strength  
properties.

B arytes-filled natural rubber vulcanizates 
were aged in  25, 50, 75 and 98 per cent 
H 2 S 0 4 at 90°C  for 166 h. The properties 
are as given in Table-C hem . 3.

Table-Chem. 3. Changes in tensile properties after 
ageing under sulphuric acid at 90°C for 166 h

P r o p e r t i e s

Sample 300% Tensile Elongation
modulus strength at break 
(N/mm*) (N/mm*) (%)

Before ageing 2.0 15.3 815

25%H,SO, 3.0 12.0 730

50% H,SO« 2.4 12.0 810

75% H ,S04 Sample deteriorated

98%H»SOt Sample deteriorated

Carbon black, ch ina clay and barytes-filled 
natural rubber vulcanizates were aged also 
in 20, 40, 60 and 75 per cent sodium  hydro-



xide solution. The properties are as given 
in Table-Chem . 4.

From  the studies it was observed that 
carbon black, china clay and barytes-filled 
vulcanizates after ageing retained about 
90, 70 and 85 per cent, respectively, o f 
their original strength.

Tablc-Chem. 4. Changes in tensile properties after 
ageing at 90°C for 166 h under sodium 
hydroxide

P r o p e r t i e s

Sample 300%
modulus
(N/mm1)

Tensile Elongation 
strength at 
(N/mm1) brcak( %)

Before ageing (a) 10.0 24.5 620
(b) 5 .6 16.6 560
(c) 2 .0 15.3 815

20% NaOH (a) 12.7 19.4 425
(b) 7 .0 9 .5 440
(c) 2 .5 13.0 750

40 % NaOH (a) 12.4 22.4 490
(b) 7.1 12.4 430
(c) 2 .5 14.7 800

60% NaOH (a) 12.0 23.0 500
(b) 7 .7 13.3 460
(c) 2 .4 13.7 800

75% NaOH (a) 12.0 20.5 470

(b) 7 .3 12.3 450

(c) 2.3 15.0 830

ties are much inferior to those o f  vulcanizates 
prepared from dry rubber. Addition of 
carbon black or precipitated silica does not 
reinforce L N R  effectively.

8 . D e g r a d a t io n  o f  N R

The effect o f tensile strain on  the rate o f  
thermo-oxidative ageing o f  N R  vulcanizates 
has been studied. Results from preliminary 
trials indicated that degradation is much 
faster when the specimens are aged under 
strain.

9 .  T r a n s p a r e n c y  o f  l a t e x  v u lc a n iz a t e s

The different factors affecting transparency 
o f  films made from N R  latex have been in­
vestigated. The effect o f com pounding in­
gredients such as sulphur, zinc oxide, process
oil, antioxidant, fillers, viscosity modifiers 
and the type o f  latex and the coagulants have 
been studied. Factors such as atmospheric 
humidity, ball milling time of ingredients, 
etc., also have been investigated. T o obtain  
maximum transparency, sulphur at the level 
o f  1 phr shall be used and zinc oxide avoided. 
Paraffinic oil and antioxidants do not 
influence transparency significantly. A sub­
stantial increase in transparency is possible 
by clarification o f  prevulcanized latex pre­
ferably by centrifuging. Products made by 
straight dipping are observed to be more 
transparent than those made by coagulant 

dipping.

7 .  P r e p a r a t i o n  a n d  a p p l i c a t i o n  o f  

d e p o ly m e r i s e d  N R

The acetone extractables o f  depolymerised 
rubber having different viscosities, prepared 
under different conditions, were determined. 
M olecular weight determinations were also 
carried out using viscosity measurements. 
A ttem pts were made to vulcanize liquid 
rubber It is seen that the v u lc a n iz e s  
prepared from liquid rubber are having 
uniform  strength properties but the prope

1 0 . D e v e lo p m e n t  o f  N R  b a s e d  a d h e s iv e s

A s molecular weight is an important factor 
influencing bond strength o f  rubber based 
solution adhesives, degree o f mastication ol 
N R  is likely to affect bond strength. l o  
study this aspect N R  masticated to different 
periods were dissolved in petrol to  prepare 
per cent solutions and rubber-rubber bond 
strength assessed using or these solutions. The 
highest bond strength was obtained for the 
unmasticated rubber. A s degree o f  mastica-



tion increased, bond strength was found to 
decrease progressively. The effect o f addi­
tives like PF resin. Cl resins, fillers like carbon 
black, china clay and precipitated silica on 
bond strength has also been evaluated.

11 U N I D O  projcct on N R  based precured 
retreads

As a participating Institute in the U N ID O  
funded project on development o l N R  based 
truck tyre retreads, a batch of ten precured 
retreaded radial tyres have been received by 
RRII from the Tun Abdul Razak Labora­

tory, U. K. T he perform ance o f  these tyres 
under Indian cond itions w as closely moni- 
tored after fitting on  the express buses o f the 
Kerala State Road Transport Corporation. 
A report on the evaluation w as made avail­
able to the project headquarters in U K .

12. Development of rubber compounds/ 
products

(i) Rubber band from  scrap rubber, 
(ii) rubber pressure plate for electronic weigh 
bridges and (iii) rubber brush for cleaning 
were developed.

A G R IC U L T U R A L  E C O N O M I C S  D I V I S I O N

1. Commercial evaluation of planting 
materials

The study o f  yield evaluation o f  important 
clones was continued and visits were made to  
three large estates to collect back data. 
Third report o f the study was prepared and 
communicated for publication. C lone RRII 
105 recorded the highest com mercial yield.

2. Production and utilization of rubber wood

Visits were made to  all important centres 
o f  rubber wood consum ption in Tamil Nadu  
and Kerala to  estimate the consum ption o f  
rubber w ood. Based or the studies it is esti­
mated that rubber w ood use in  safety match 
industry is about 0 .1 1 2  m illion cubic metres.

The first national sem inar on rubber wood  
was held at K ottayam on 12th Decem ber
1989. Thirty papers were presented in the 
seminar by scientists and industrialists from 
various organisations. A book entitled, 
Rubber W ood : Production and Utilization  
by A. C'. Sekhar has been published.

3 . Production and utilization o f  rubber 
seed oil

Visits were m ade to  rubber seed oil produ­
cing  units at Virudhunagar and  M adurai to 
collect the data. For supplem enting the data 
on the production o f  rubber seed, visits were 
m ade to  the check posts in K erala. The 
production o f  rubber seed o il in 1989-90 was 
estim ated at 4000 tonnes. Arrangements 
were made with the Central Leather Research 
Institute. Adayar, M adras for a study on tan­
ning o f  leather with rubber seed oil.

4 . Commercial production o f  honey

Visits were made to im portant honey pro­
ducing rubber p lantations in K erala for esti­
mating the production  o f  rubber honey.

5 . Condition o f  workers in rubber processing 
factories

The study was initiated and com pleted  
during the year under report. T he observa­
tions have been com piled  and a paper is under 
publication.



6. Management of rubber smallholdings

T h e  s u r v e y  is  b e i n g  c o n t i n u e d .  108  s m a l l  

r u b b e r  g r o w e r s  i n  P a l a i  a n d  K a n j i r a p p a l l y  

r e g i o n s  w e r e  c o n t a c t e d  a n d  r e l e v a n t  d a t a  c o l ­

l e c t e d  b y  in t e r v i e w  m e t h o d .

7. Census of unregistered smallholdings

T h e  s t u d y  h a s  b e e n  c o m p l e t e d  a n d  t h e  d a t a  

r e v e a l e d  t h a t  3 4 . 5  p e r  c e n t  o f  t h e  t o t a l  a r e a  

u n d e r  r u b b e r  i n  a  w a r d  in  P u l i y a n n o o r  

v i l l a g e  is  u n r e g i s t e r e d .

8. Cover crops and saving in production cost

T h e  s t u d y  r e v e a l e d  t h a t  t h e  n e t  s a v in g  in  

t o t a l  c o s t  c o m p a r e d  t o  h o l d i n g s  w i t h o u t  

c o v e r  c r o p s  w a s  R s  2 4 8 9  p e r  h a  f o r  th e  

e n t i r e  i m m a t u r i t y  p e r i o d  o f  s e v e n  y e a r s .  A  

p a p e r  b a s e d  o n  t h e  s t u d y  h a s  b e e n  s e n t  f o r  

p u b l i c a t i o n .

9. Study of brown bast

T h e  s t u d y  h a s  b e e n  c o m p l e t e d  in  t h e  P a l a i  

r e g i o n .  I t  h a s  b e e n  e x t e n d e d  t o  o t h e r  a g r o ­

c l i m a t i c  r e g i o n s  a n d  d a t a  w e r e  c o l l e c t e d  f r o m  

1 0 0  s m a l l  g r o w e r s  in  P a l g h a t ,  T r i c h u r  a n d  

N i l a m b u r  r e g i o n s .

1 0 .  P i n e a p p l e  in t e r c r o p p in g  in  s m a l lh o ld in g s

T h e  s t u d y  r e v e a l e d  t h a t  t h e  d i s c o u n t e d  n e t  

i n c o m e  f r o m  p i n e a p p l e  i n t e r c r o p p i n g  f o r  t h e  

f i r s t  t h r e e  y e a r s  o f  r u b b e r  p l a n t i n g  w a s  

R s  2 2 ,4 4 3  p e r  h a .

11. Study of rubber smallholdings

A  s t u d y  h a s  b e e n  i n i t i a t e d  o n  i n p u t  s u b ­

s i d i e s  a n d  c h a n g e s  in  c u l t u r a l  p r a c t i c e s  in

r u b b e r  s m a l l h o l d i n g s  t h i s  y e a r .  V i s i t s  w e r e  

m a d e  t o  11 r u b b e r  p r o d u c e r s '  s o c i e t i e s  a n d  

d a t a  w e r e  c o l l e c t e d  f r o m  100 g r o w e r s .

12. Economics of rainguarding

T h e  s tu d y  s h o w s  t h a t  t o  a d o p t  r a i n g u a r d ­

i n g ,  a n  a v e r a g e  y i e l d  o f  6 7 5  k g  h a -1 y e a r -1 

s h o u l d  b e  a v a i l a b l e .  T h e  a d j u s t e d  t h r e e  y e a r  

a v e r a g e  c o s t  e s t i m a t e  g a v e  a  r e s u l t  i n  f a v o u r  

o f  p o l y t h e n e  s h e e t  r a i n g u a r d i n g  c o m p a r e d  t o  

t a p p i n g  s h a d e  r a i n g u a r d i n g .

13. Block rubber processing industry 
in India

A n  i m p o r t a n t  c o n c l u s i o n  e m e r g i n g  f r o m  

t h e  s tu d y  i s  t h a t  in  t h e  i n d u s t r y  t h e  i n v e r s e  

r e l a t i o n s h i p  b e tw e e n  c a p a c i t y  u t i l i z a t i o n  a n d  

a v e r a g e  u n i t  c o s t  o f  p r o c e s s i n g  i s  i n s i g n i f i ­

c a n t .  S e c to r - w i s e  a n a l y s i s  o f  p r o f i t a b i l i t y  

s h o w s  t h a t  t h e  s h a r e  o f  p r o f i t  w a s  h i g h e r  in  

t h e  e s t a t e  s e c t o r  e v e n  t h o u g h  i t s  u n i t  c o s t  o f  

p r o c e s s in g  i s  h i g h e r  c o m p a r e d  t o  t h a t  i n  t h e  

n o n - e s t a t e  s e c to r .

14. Rubber based industries in Kerala

T h e  s tu d y  f o r  a s s e s s in g  t h e  m is s e d  l i n k ­

a g e s  h a s  b e e n  c o m p l e t e d  a n d  i t  w a s  s e e n  t h a t  

a  m e r e  m o n o p o l y  p o s i t i o n  i n  t h e  p r o d u c t i o n  

o f  n a t u r a l  r u b b e r  d i d  n o t  h e lp  K e r a l a  t o  

a c h ie v e  a  d e s i r a b l e  le v e l  o f  d e v e l o p m e n t  in  

r u b b e r  b a s e d  i n d u s t r i e s .  B a c k w a r d  l i n k ­

a g e s  o f  t h e  r u b b e r  p l a n t a t i o n  i n d u s t r y  a r e  

w e a k  a n d  f o r w a r d  l i n k a g e s  o f  t h e  i n d u s t r y  

i n  K e r a l a  a r e  m a in ly  c o n f in e d  t o  N R  

p r o c e s s in g  i n d u s t r i e s  w i th  l i m i t e d  l i n k a g e  

e f f e c ts .



CENTRAL EXPERIMENT STA1 ION

T h e  C e n t r a l  E x p e r i m e n t  S t a t i o n  o f  t h e  

R R I I  e s t a b l i s h e d  a t  C h e t h a c k a l .  R a n n i  

( P a t h a n a m t h i t t a  D i s t r i c t )  a b o u t  5 0  k m  a w a y  

f r o m  th e  I n s t i t u t e  i n  1 9 6 6 . h a s  a n  a r e a  o f  

2 5 4 . 8  h a .  L o n g  t e r m  a n d  s h o r t  t e r m  f ie ld  

e x p e r i m e n t s  a r e  b e in g  c o n d u c t e d  in  t h e  e n t i r e  

a r e a  b y  B o t a n y ,  A g r o n o m y  a n d  S o i l s  a n d  

E x p l o i t a t i o n  P l a n t  P h y s i o l o g y  a n d  M y c o lo g y  

a n d  P l a n t  P a t h o l o g y  D i v i s i o n s  o f  t h e  R R I I .  

A  s e e d l i n g  n u r s e r y  a n d  a  b u d w o o d  n u r s e r y  

o f  o v e r  100 g e n o t y p e s  a r e  m a i n t a i n e d  i n  t h e  

s t a t i o n .

7 6 2  g e r m p l a s m  g e n o t y p e s  i m p o r t e d  w e r e  

m u l t i p l i e d  a n d  r a i s e d  in  p o l y b a g s  f o r  p l a n t i n g  

i n  t h e  g r o u n d  n u r s e r y .  9 1 5 8  p l a n t s  b e l o n g ­

i n g  to  2 0 8 0  g e n o t y p e s  w e r e  p l a n t e d  i n  t h e  

g r o u n d  n u r s e r y  a n d  th e y  w e r e  m a i n t a i n e d  f o r  

s c r e e n i n g  a n d  e v a l u a t i o n .

A n area o f  about 12 .6  ha has been planted 
under eight different field experiments by the 
Botany D ivision during the period under re­
view. A total rainfall o f  3 9 5 2 .4  mm  
(Table-CES-I) was received at the station  
during 1989-90 period.

There are 198 permanent workers and 184 
temporary casual workers attached to the

station and a total o f  67660 workers were 
engaged during the period under report for 
various operations in the station . The total 
crop produced from the station  during the 
year was 2 ,11 ,804 .23  kg.

Table-CES-1. Rainfall (1989-90) distribution at CES

Month Rainfall (mm)

April 273.0

May 213.3

June 657.4

July 768.0

August 406.0

September 523.0

October 742.9

November 139.0

December 31.0

January 41.5

February -

March 157.3

Total 3952.4

RESEARCH COM PLEX FOR NORTH-EASTERN REGION

The research com plex for N orth Eastern 
Region with its headquarters at Guwahati 
and Regional Research Stations located at 
Assam , M eghalaya, M izoram  and Tripura 
tries to evolve agrom anagem ent technology  
for N orth East India. The thrust areas of 
research are breeding and selection o f  clones.

evolving agrom anagem ent techniques, selec­
tion o f  suitable intercrops, evolving effective 
control m easures for diseases and pests, 
and assessing nutritional requirement of 
rubber and fertility status o f  soils in the 
region. Broadening the genetic base through 
bio-technology also is being attem pted.



REGIONAL RESEARCH STATION, ASSAM

This station  concentrated on evaluation of 
clones, studies on  nutrition, survey o f pests 
and diseases and broadening the genetic base 
through biotechnology.

I . M ultidisciplinary evaluation of clones

In the 1985 trial in terms o f  annual girth 
increment the clones RRIM  600, R R ll 118 
and G l I registered almost the same maxi­
mum (1 0 .3 , 10.1 and 10.3 cm respectively) 
follow ed by PB 235 (9 .3  cm) and GT 1 
(9.1 cm ). It was observed that 70-80 per cent 
o f  grow th was attained during June- 
Novem ber period. T he clones RRIM  605 
and G T  I were most affected by temperature 
stress conditions whereas Gl I, R R ll 118 
and PB 5/51 were least affected.

In the 1986 clone trial, R R ll 118 recor­
ded the m axim um  girth (23 .25  cm) followed 
by R R ll 208 (2 1 .82  cm). In terms o f total 
girth increm ent the clone RRIC 105 recorded 
the m axim um (60.43 °0) follow ed by R R ll 208 
(60 .01% ) and R R ll 5 (59.69% ). Per cent 
girth increase during winter period (Decem- 
ber-February) was the maximum for clone 
PB 310 (7 .6 % ).

2. Nutritional studies -  immature phase

T he observations recorded from the onfarm  
fertilizer trial at Mendipather (East Garo 
Hills, M eghalaya) w ith  clone RR11M 600 
under natural ground cover indicate positive 
response to  high doses o f nitrogen. Appli­
cation o f  h igh  doses o f phosphorous and 
potash d id  not show any such response.

In the fertilizer trial under natural ground 
cover located at N ayekgaon (Dhubri, Assam) 
good girth increment was observed when 
higher doses o f  N (40 or 60 kg ha ), P and 
K (both 40 kg h a 1) were applied. A lower 
girth increment was recorded in all the treat­
ments during January-June, compared to

July-December indicating adverse effects of 
the low temperature and soil moisture during 
the earlier period.

In the onfarm trial located a i Bargaon 
Rubber Plantation (Sonitpur, Assam), to 
study the optimum nitrogen required for 
Hevea grown in association with three diffe­
rent ground covers, viz., Pueraria, Mucuna  
and natural covers, and to observe the impact 
of these ground covers on the physico­
chemical properties o f soil, the tw o legumi­
nous ground covers were destroyed by cattle 
and wild animals. Attem pts were made to 
re-establish the ground covers.

A new trial was initiated in 1989 at 
Bargang Rubber Plantation with four diffe­
rent levels o f N,P,K  and their combinations.

3. Interaction between potassium and 
magnesium

Routine cultural operations were carried 
out in the trials located at Nayekgaon, 
and Sarutari. Observations on girth incre­
ment recorded in the trial at Nayekgaon indi­
cated positive response to magnesium in the 
absence o f potash application (43.01 % 
girth increment). At Sarutari the effect of 
magnesium on girth increment was not pro­
nounced. However, the maximum mean 
girth was recorded in the treatment which 
received 40 kg K20  and 15 kg MgO per 
hectare. At Sarutari the girth increment was 
less during January-June while n o  such 
seasonal effect was noticed at Nayekgaon. 
Pre-treatment and post-treatment soil samples 
have been collected for analysis.

4 Rock phosphate and super phosphate as P 
sources for young rubber

The 1986 trial at Sarutari. Guwahati with 
clone RRIM 600 aims at studying the effect 
o f  different sources o f phosphatic fertiliser



and their com binations on the growth ol 
Hevea  at the immature phase. Observations 
on girth and height o f  plants were taken 
twice a year. Observations on girth increment 
showed that insoluble I’orm o f phosphorous 
gave belter increment during July-December 
whereas soluble form o f  P gave better incre­
ment during the period January-June.

In the 1987 onfarm trial at Nayekgaon. 
in the same clone insoluble form o f  
phosphorus gave better girth increment over 
soluble form during July-December, while 
this effect was the m inim um  during January- 
June. The overall girth increment was more 
during July to  December, irrespective o f  the 
treatments, when compared to  that in Janu­
ary to June.

5 .  E m b r y o g e n e s i s /o r g a n o g e n e s i s  f r o m  

e x c is e d  o r g a n s

About 200 phvtohorm ones independently 
or in com binations were tested to induce 
em bryos/organs on explants. Explants from  
immature leaves produced callus in the pre­
sence o f  light. Som e globular tiny struc­
tures resembling som atic em bryos were ob­
served on the callus. However, they did not 
differentiate further although subjected to 
different com binations o f  phytohorm ones.

6 A n th e r  c u l tu r e  a n d  p l a n t l e t  r e g e n e r a t i o n

Anthers o f  five clones were subjected for 
callus induction and all produced callus. 
However, only callus obtained from anthers 
o f clone PB 5/51 produced som atic em bryos. 
Callus obtained from other clones failed to 
regenerate som atic em bryos though subjected 
to various phytohorm one com binations indi­
cating that m orphogenesis in H evea  is gene­
tically controlled.

7 .  G e n e t i c  t r a n s f o r m a t i o n s  o f  H evea  c e l l s  
b y  Agrobacterium

Agrobacterium  tum efaciens  could effec­
tively transform the genom e o f  H evea  in stem

and anther derived callus cells rendering them 
autotrophic. H owever, bacterial contami­
nation o f  transformed cultures could not be 
elim inated although several antibiotics were 
tested in different com binations.

8 . S u r v e y  o f  d i s e a s e s  a n d  p e s t s

A survey on diseases and pests o f  rubber in 
the region was carried out by visiting 90 plan­
tations and m aking visual assessments.

L eaf diseases caused by Gloeoeporium albo- 
rubrum was w idespread during rainy season 
both  in nurseries (50 -70% ) and main fields 
(30-50% ) o f  A ssam , M eghalaya and Tripura. 
Pods a lso were found to  be affected. Cory- 
nespora cassiicola caused  d isease during 
O ctober-N ovem ber. Incidence o f  Drechslera 
and Colletotrichum were mi Id. Powdery mildew 
disease caused severe and repeated defolia­
tion  in  som e plantations in A ssam  and Meg­
halaya during D ecem ber to  A pril. Pod for­
m ation was affected due to  infection o f  the 
inflorescences. A bnorm al lea f fall caused by 
Phytophthora spp. w as noticed  in Tripura. 
Pod rot w as observed in A ssam , Meghalaya 
and Tripura. The causal organism  o f  a new 
lea f spot disease w hich led to  defoliation in 
som e areas in the region is being investigated.

Incidence o f  pink d isease in A ssam  and 
Tripura and bark rot diseases in Tripura and 
M eghalaya were noticed . Brown root disease 
was noticed in all these regions. But the in­
tensity o f  these d iseases was mild.

Infestation o f  term ites was observed in all 
the p lantations. Scale-insects caused severe 
defoliation  in Tripura during June -  August. 
A nother type o f  scale insect was noticed 
during winter in A ssam . A  new  insect pest 
which voraciously feed on  the leaves ol 
rubber was observed in Sarutari during 
M arch-A pril. Incidence o f  slugs, snails and 
caterpiller pests were occasionally  encoun­
tered but were mild.



9. Isolation, identification and
maintenance of pathogens

F o r t y  f u n g a l  i s o l a t e s  r e s p o n s i b l e  f o r  

v a r i o u s  d i s e a s e s  o f  r u b b e r  p l a n t s  in  N o r t h  

E a s t e r n  r e g i o n ,  h a v e  b e e n  i s o l a t e d  a n d  m a in ­
t a i n e d  a s  s t o c k  c u l t u r e s .  C u l t u r a l  c h a r a c ­

t e r i s t i c s  a n d  p a t h o g e n i c i t y  s tu d i e s  o f  s o m e  o f  

t h e s e  i s o l a t e s  a r e  i n  p r o g r e s s .

10. Characterisation of agro-topo-climate

B a s e d  o n  t h e  c l i m a t o l o g i c a l  d a t a  c r o p  

w e a t h e r  c a l e n d a r  f o r  T u r a  h a s  b e e n  p r e p a r e d .  

W a t e r  b a l a n c e  a n a l y s i s  o f  c l i m a t o l o g i c a l  d a t a  

f r o m  t w o  s t a t i o n s  i n  t h e  t r a d i t i o n a l  r u b b e r  

g r o w i n g  a r e a s  o f  K e r a l a  a n d  f iv e  r e p r e s e n t a ­

t i v e  s t a t i o n s  o f  t h e  N o r t h  E a s t e r n  r e g i o n  i n ­

d i c a t e d  t h a t  t h e  w a t e r  d e f ic ie n c y  in  t h e  l a t t e r  

is  m u c h  l o w e r  (88  m m  y e a r - 1 ) t h a n  t h a t  i n  th e  

f o r m e r  ( 1 9 3  m m  y e a r - 1 )  d u r i n g  t h e  s u m m e r  

s e a s o n  ( N o v / D e c .  t o  M a r c h ) .  T h e  w a t e r  

a v a i l a b i l i t y  a n d  t h e r m a l  r e g im e  in  t h e  N o r t h  

e a s t e r n  r e g i o n  i n d i c a t e  s u i t a b i l i t y  f o r  r u b b e r  

c u l t i v a t i o n .

11. Quantification of agrometeorological 
parameters

B e s id e s  t h e  a g r o m e t e o r o l o g i c a l  o b s e r v a ­

t o r i e s  a l r e a d y  e s t a b l i s h e d  in  t h e  fiv e  r e g io n a l  

r e s e a r c h  s t a t i o n s  i n  t h e  N o r t h  E a s t  I n d i a ,  

a  s t a t i o n  i s  b e i n g  s e t  u p  a t  N a g r a k a t a  i n  W e s t  

B e n g a l .  D a t a  f r o m  a l l  t h e  s t a t i o n s  a r e  c o l ­

l e c t e d  r e g u l a r l y .

T h e  w e a t h e r  d a t a  c o l l e c t e d  f r o m  th e  

R e g i o n a l  R e s e a r c h  S t a t i o n ,  A g a r t a l a  f r o m

1 9 8 3  t o  1 9 8 9  h a s  b e e n  s u b je c t e d  t o  w a t e r  

b a l a n c e  a n a l y s i s  a s s u m i n g  a  r o o t  d e p t h  o f  
1 3 0  c m  f o r  r u b b e r .  I t  w a s  o b s e r v e d  t h a t  

1 9 8 6  w a s  t h e  w o r s t  d r o u g h t  y e a r  w i t h  t h e  s o i l  

m o i s t u r e  c o n t e n t  f a l l i n g  w e l l  b e lo w  t  e 

w i l t i n g  p o i n t  f o r  f o u r  c o n s e c u t iv e  m o n t h s  

( M a r c h  t o  J u n e ) .  I n  g e n e r a l  t h e r e  w a s  n o  s o i l  

m o i s t u r e  s t r e s s  d u r i n g  w in t e r  ( D e c e m b e r  t o

F e b r u a r y )  b u t  i t  m a y  b e  o b s e r v e d  d u r i n g  

s u m m e r  ( M a r c h  t o  A p r i l )  i n  d r o u g h t  y e a r s .

1 2 . Effect of irrigation on temperature

A n  e x p e r i m e n t  w a s  i n i t i a t e d  t o  q u a n t i f y  

t h e  t e m p e r a t u r e  v a r i a t i o n s  i n  s o i l  a n d  a i r  d u e  

t o  i r r i g a t i o n  i n  t h e  n u r s e r y  b e d s  a n d  t o  o b ­
s e r v e  t h e  e f f e c t  o f  lo w  s o i l  a n d  a i r  t e m p e r a ­

t u r e  o n  r u b b e r  p l a n t s .  T h e  s o i l  t e m p e r a t u r e  

m o n i t o r e d  d u r i n g  A p r i l  a n d  M a y  s h o w e d  a  

r e d u c t i o n  u p t o  5 . 6 ° C  a t  a  d e p t h  o f  8 c m  

f o l lo w in g  i r r i g a t i o n .

13. Effect of mulch on soil temperature

T h e  p r o p e r t y  o f  m u lc h e s  in  a l t e r i n g  t h e  s o i l  

t e m p e r a t u r e  m a y  p la y  a  c r u c i a l  r o l e  i n  t h e  

a g r o n o m i c  m a n a g e m e n t  o f  r u b b e r  in  n o r t h  

e a s t e r n  r e g io n .  A  s t u d y  w a s  i n i t i a t e d  u s in g  

th r e e  t y p e s  o f  m u lc h e s  ( o r g a n i c ,  u s e d  w h i te  

p o l y t h e n e  b a g s  a n d  u s e d  b l a c k  p o ly th e n e  

b a g s )  i n  s e e d l i n g  n u r s e r i e s .  S o i l  t e m p e r a t u r e  

o b s e r v a t i o n s  w e r e  m a d e  u n d e r  b o t h  m u l c h e d  

a n d  n o n m u l c h e d  b e d s  d u r i n g  A p r i l - M a y

1 9 9 0 .

O r g a n i c  m u l c h  r e d u c e d  s o i l  t e m p e r a t u r e s  

a t  5 c m  a n d  1 0 c m  le v e ls  t o  t h e  o r d e r  o f  2 . 5  C  

t o  3 . 5 ° C  d u r i n g  d a y  t i m e .  D u r i n g  n i g h t  

t im e  th e  m u lc h  in c r e a s e d  s o i l  t e m p e r a t u r e  a t  

t h e  s a m e  d e p t h s  t o  t h e  o r d e r  o f  0 . 6 aC .  O r g a ­

n i c  m u lc h e s  h a d  n o  e f f e c t  o n  t h e  s o i l  t e m p e r a ­

t u r e  a t  a  d e p t h  o f  3 0  c m .

T h e  b l a c k  p o l y t h e n e  m u lc h  w a s  f o u n d  to  

i n c r e a s e  t h e  s o i l  t e m p e r a t u r e s  a t  a l l  t h e  

d e p t h s  ( 5 ,  10 a n d  3 0  c m )  t h r o u g h o u t  t h e  d a y .  

A s  t h e  p o ly th e n e  s h e e t s  u s e d  w e r e  p i e c e s  o f  

u s e d  p o ly b a g s  t h e  in c r e a s e  i n  t e m p e r a t u r e  

w a s  o f  t h e  o r d e r  o f  1 . 60C  o n ly .  F u r t h e r  i m ­

p r o v e m e n t  i n  t h e  t e c h n iq u e s  a n d  q u a l i t y  o f  

m a te r i a l s  u s e d  m a y  e n s u r e  a  h ig h e r  s o i l  t e m ­
p e r a t u r e  w h ic h  c a n  h e lp  in  c o m b a t i n g  lo w  s o i l  

t e m p e r a t u r e  e x p e r i e n c e d  d u r i n g  w in t e r .

W h i t e  p o l y t h e n e  ( u s e d  p o l y b a g  p ie c e s )  

m u lc h  w a s  f o u n d  t o  d e c r e a s e  t h e  t e m p e r a t u r e



o f  t h e  t o p  s o i l  ( 5  t o  1 0  c m )  t o  t h e  o r d e r  o f  

2 . 6 ° C  d u r i n g  a n y  t i m e .  T h i s  m a y  b e  p a r t l y  
d u e  t o  t h e  p o o r  q u a l i t y  o f  t h e  m a t e r i a l  

u s e d .

14 E f f e c t  o f  s h a d e  o n  s o i l  m ic r o  

e n v i r o n m e n t

T h e  e x p e r i m e n t  e n v i s a g e s  t o  c o m p a r e  t h e  

e f f e c t  o f  d i f f e r e n t  t y p e s  o f  s h a d e s  l i k e  r u b b e r  

c a n o p y  a n d  a r t i f i c i a l  s h a d e s  o n  m i c r o - c l i ­

m a t e .  P r e l i m i n a r y  o b s e r v a t i o n s  m a d e  o n  

th e  s o i l  t e m p e r a t u r e  u n d e r  r u b b e r  c a n o p y  

s h o w e d  a  r e d u c t i o n  o f  a b o u t  9 ° C  d u r i n g  t h e

d a y  a n d  0 . 5  t o  1 . 5 ° C  d u r i n g  n i g h t  c o m p a r e d  

t o  t h a t  i n  t h e  o p e n  i n d i c a t i n g  a  m o d e ra t in g  

e f f e c t  o f  t h e  s h a d e  o n  s o i l  t e m p e r a t u r e .

1 5 .  E f f e c t  o f  a s p e c t  o n  t h e  r u b b e r  m ic r o ­

c l i m a t e

T h i s  e x p e r i m e n t  w a s  i n i t i a t e d  t o  q u a n tif y  

t h e  m i c r o - c l i m a t i c  v a r i a t i o n s  o n  n o r t h  fac in g  

a n d  s o u t h  f a c i n g  s l o p e s  i n  t h e  s u b - t r o p ic a l  
r e g i o n s  o f  N E  I n d i a .  S i t e s  h a v e  b e e n  id e n ti­

f i e d  f o r  t h e  p u r p o s e  i n  t h e  r e s e a r c h  f a r m  a t 

K o l a s i b  a n d  t h e  i n s t r u m e n t s  r e q u i r e d  f o r  th e  

s t u d i e s  a r e  b e i n g  p r o c u r e d .

REGIONAL RESEARCH STATION, TRIPURA

T h e  R e g i o n a l  R e s e a r c h  S t a t i o n ,  T r i p u r a  

s t a r t e d  i n  19 7 9  i s  t h e  e a r l i e s t  r u b b e r  r e s e a r c h  

s t a t i o n  in  t h e  N o r t h  E a s t e r n  R e g i o n .  T h i s  

s t a t i o n  h a s  w e l l  e q u i p p e d  l a b o r a t o r i e s  f o r  

r e s e a r c h  i n  a g r o n o m y ,  s o i l  s c i e n c e ,  p l a n t  

p h y s io l o g y ,  b i o c h e m i s t r y  a n d  p l a n t  b r e e d ­

in g .  T h e  a t t a c h e d  f a r m  a t  T a r a n a g a r  h a s  a n  

a r e a  o f  6 6 . 0 4  h a  w h i c h  i n c l u d e s  11 h a  

o f  t a p p i n g  t r e e s ,  1 . 5  h a  s e e d l i n g  n u r s e r y  a n d  

a  b u d w o o d  n u r s e r y  w i t h  5 0 0 0  p o i n t s .  T h e  

s t a t i o n  a l s o  h a s  a  w e l l  e q u i p p e d  l i b r a r y ,  a  

m o b i l e  s o i l  t e s t i n g  l a b o r a t o r y  a n d  a  m e t e o ­

r o l o g i c a l  o b s e r v a t o r y .

1 N u t r i t i o n a l  s t u d i e s  o n  r u b b e r

1.1 Immature phase

T h e  t r i a l  w a s  s t a r t e d  a s  a  f i e l d  e x p e r i m e n t  

in  t h e  y e a r  1 9 9 0  w i t h  R R I M  6 0 0  l a i d  o u t  i n  a  

3 3 f a c t o r i a l  c o n f o u n d e d  d e s i g n .  T h e  t r e a t ­

m e n t s  w e r e  t h r e e  le v e ls  o f  N i t r o g e n  ( 0 ,  3 0  a n d

6 0  k g  h a " 1) ,  P 20 5 ( 0 ,  3 0  a n d  6 0  k g  h a 1)  a n d  

K 20  ( 0 , 2 0  a n d  4 0  k g  h a - 1 ) .  P e r i o d i c  g i r t h  

r e c o r d i n g  w a s  c a r r i e d  o u t  a n d  f e r t i l i z e r  

w a s  a p p l i e d  i n  t w o  s p l i t  d o s e s .  T h e  t r e e s  

u n d e r  t h e  e x p e r i m e n t  w e r e  o p e n e d  in  A p r i l ,  

1 9 8 9 . O n  s t a t i s t i c a l  a n a l y s i s  o f  d a t a ,  c o l l e c ­

t e d  o v e r  t h e  i m m a t u r i t y  p e r i o d ,  i t  is  s e e n  th a t  

t h e  N  a n d  K  a p p l i c a t i o n  h a s  e f f e c t e d  s ig n ifi­

c a n t  i n c r e a s e  i n  g i r t h  d u r i n g  e a r l y  p a r t  o f  im ­

m a t u r i t y .  F r o m  f o u r t h  y e a r  N ,  P  a n d  K  h a d  

b e e n  f o u n d  t o  s h o w  s i g n i f i c a n t  i n c r e a s e  o n  

g i r t h  u p t o  s i x t h  y e a r ,  f r o m  t h e n  o n w a r d s  

o n l y  p h o s p h o r u s  h a d  b e e n  s h o w i n g  s ig n i f i­

c a n c e .

1.2 Immature phase (polybag plants)

T h i s  t r i a l  w a s  l a i d  o u t  i n  t h e  y e a r  1 9 8 6  w ith  

a  v i e w  t o  m o n i t o r  t h e  r e s p o n s e  o f  Hevea 
p l a n t s  t o  h i g h e r  d o s e  o f  n u t r i e n t s  t o  a s s e s s  th e  

r e q u i r e m e n t  o f  f e r t i l i z e r s  w h e n  p l a n t in g  

m a t e r i a l  u s e d  i s  p o l y b a g  p l a n t s .  A  c o m p a ­

r i s o n  o f  s o u r c e s  o f  p h o s p h o r u s  i n d i c a t e d  th a t  

t h e  u s e  o f  w a t e r  s o l u b l e  p h o s p h o r u s  i n  th e  

f i r s t  t w o  y e a r s  i n f l u e n c e  t h e  g i r t h i n g  o f  th e  

t r e e s .  T h e  a d d i t i o n  o f  h i g h e r  d o s e  o f  f e r t i ­

l i z e r  h a s  b e e n  f o u n d  t o  i n c r e a s e  t h e  a v a i la b le  

n u t r i e n t  s t a t u s  o f  t h e  s o i l  w h e n  a n a l y s e d  a t 

t h e  e n d  o f  t h i r d  y e a r .

1.3 Seedling nursery

T h e  d a t a  g e n e r a t e d  d u r i n g  f o u r  s e a s o n s  in  

t h e  t r i a l  i n  s e e d l i n g  n u r s e r y  t o  e v o lv e  n e w



f e r t i l i z e r  r e c o m m e n d a t i o n  a r e  b e i n g  ■ a n a ­

ly s e d .

2  Density-cum -nutritional trial

2.1 Immature phase

T h e  t r i a l  w a s  s t a r t e d  i n  1 9 8 7  w i t h  t w o  

clones (R R U  105 and R R II 108) three den­
sities (420, 606 and 824 plants per ha) and 
three levels o f  fertilizers. Recording of 
girth, plant height and num ber o f  whorls had 
b e e n  made. The trial is in its early stages and 
hence there is n o  m arked differences in terms 

o f  girth.

2 .2  Seedling nursery

T h e  t r i a l  i s  a i m e d  a t  s t a n d a r d i s i n g  t h e  o p t i ­

m u m  n u m b e r  o f  p l a n t  p o p u l a t i o n  a n d  r e ­

q u i r e m e n t  o f  n u t r i e n t s  i n  t h e  s e e d l i n g  n u r ­

s e r y .  T h e  t r i a l  w a s  r e p e a t e d  f o r  t h r e e  s e a ­

s o n s  a n d  t h e  d a t a  c o l l e c t e d  r e v e a l  t h a t  188  

p l a n t s  p e r  b e d  ( 3 0  x  2 5  c m  s p a c i n g )  is  t h e  

o p t i m u m  a n d  t h a t  a t  h i g h e r  p l a n t  d e n s i t i e s  

h i g h e r  f e r t i l i z e r  d o s e  h e l p s  i n  o b t a i n i n g  

t h e  m a x i m u m  n u m b e r  o f  b u d d a b l e  p l a n t s .

3. Multiple cropping and mixed farming

1 9 9 0  a s  a n  o n f a r m  t r i a l .  F o r  a  b e t t e r  m o n i ­

t o r i n g  o f  t h e  m i c r o - c l i m a t i c  c h a n g e s  i n  t h e  

n e w  t r i a l  l a i d  o u t ,  f o u r  t r e a t m e n t s  h a v e  b e e n  

t a k e n  u p  s u c h  a s  b a n a n a ,  p i n e a p p l e ,  c o v e r  

c r o p  a n d  n a t u r a l  c o v e r  e a c h  i n  o n e  h a  a s  a  

b l o c k .  I t  i s  p r o p o s e d  t o  i n t r o d u c e  r a b b i t s  

a l s o  i n  t h e  c o v e r  c r o p  a r e a  a s  a  c o m p o n e n t  i n  

m i x e d  f a r m i n g  s y s t e m .

T o  m o n i t o r  t h e  i n f l u e n c e  o f  r u b b e r  w i t h  

p e r e n n i a l  c r o p s ,  a n o t h e r  t r i a l  w a s  l a i d  o u t  o n  

a n  o b s e r v a t i o n a l  b a s i s  i n  t h e  r e s e a r c h  f a r m  a t  

T a r a n a g a r .  R u b b e r  w a s  i n t e r p l a n t e d  w i t h  

c o f f e e  a s  w e l l  a s  p e p p e r  d u r i n g  t h e  y e a r  1 9 8 9 .

4. Studies on planting techniques
T h e  t r i a l  w a s  l a i d  o u t  i n  1 9 8 1  w i t h  five 

t r e a t m e n t s  i n  a  r a n d o m i s e d  b l o c k  d e s i g n  

h a v i n g  f iv e  r e p l i c a t i o n s .  T h e  c l o n e  w a s  

R R I M  6 0 0 .  T h e  c u m u l a t i v e  g i r t h  i n c r e ­

m e n t  o v e r  a  p e r i o d  o f  s e v e n  yeaTS f r o m  

O c t o b e r  ’8 2  t o  N o v e m b e r  ’8 9  i s  s u m m a r i s e d  

in  T a b l e - N E T  1.

T h e  d a t a  s u g g e s t s  t h a t  a l t h o u g h  p o l y b a g  

p l a n t s  h e l p  i n  t h e  i n i t i a l  e s t a b l i s h m e n t  o t  t h e  

p l a n t s ,  t h e  o v e r a l l  g i r t h i n g  b y  t h e  e n d  o f  t h e  

i m m a t u r i t y  p e r i o d  o f  s e v e n  y e a r s  d o e s  n o t  

s h o w  a n y  s i g n i f i c a n t  d i f f e r e n c e  b e t w e e n  t h e  

t r e a t m e n t s .
A  n e w  t r i a l  o n  i n t e r c r o p p i n g  i n  t h e  i m m a ­

t u r e  p h a s e  o f  r u b b e r  h a s  b e e n  t a k e n  u p  d u r i n g

Table-NET. I . Girth and girth increment (cm) during immature phase

Girth

October 1982 November 1989

Girth
increment

Conventional brown budded stumps from 1980 nursery 
budded during 1981

Brown budded stumps from 1979 nursery budded during 
1980 and allowed to grow in nursery till 1981 plant.ng season

Brown budded stumps from 1979 nursery budded during 1981

Two months old green budded polybag plants

Fourteen months old green budded polybag plants

6 .84 50.60 43.76

6 .79 51,99 45.20

7.79 52.55 44.76

8.30 52.35 44.05

12.38 56.08 43.70

SE

CD  (P =  0 .05)

0.261 0.874

0.553 2.553



5. A g r o m a n a g e m e n t  practices for Hevea

5 1 Ground cover and soil moisture depletion

The three covers being tried -  Mucuna 
bracteata, Pueraria phaseoloides and natural 
cover —have been established. The girth 
o f plants in each plot has been recorded. 
M onitoring o f  soil moisture at different 
depths and organic matter enrichment will be 
undertaken.

5 .2  Effect of shade

The trial was taken up with a view to 
monitor the influence o f  shade on the growth  
o f  rubber seedling at the nursery stage. 
The trial also envisaged monitoring o f  the 
influence o f  frequency o f irrigation. Shade 
was taken up as a whole p lot treatm ent and 
frequency o f  irrigation as sub p lot treatment. 
The data obtained during 1987 and 1988 were 
pooled and summarised in Table-NET. 2.

Table-NET. 2. Growth under shaded and unshaded 
condition

Diameter (mm)

Frequency of 
irrigation

Shaded Unshaded

1987 1988 1987 1988

Once in 3 days 9.56 9.88 8.98 9.53

Once in 6 -7  days 10.68 10.47 8.57 9 .60

Once in 10-12 days 10.57 10.88 8.87 9.51

The data suggests that there is marked 
variation between shaded and unshaded 
plots with respect to grow th o f  H evea  seed­
lings. It is also noticed  that under shade 
conditions, the frequency o f  irrigation can 
be reduced to one third. For undertaking  
green budding and early budding, provisions 
o f  shade will be advantageous.

seedling nursery and th e other on evaluation 
o f  budding success w ith  different manage­
m ent practices, also have been completed 
and data are pooled for analysis.

6. Forms and placement o f  fertilizers

6 . 1 Phosphatic fertilizers (immature phase)

The trial is taken up as a field experi­
ment in Taranagar farm w ith  clone RRIM 
600 planted during 1986. Five treat­
ments have been incorporated  to  have an 
effective com parison  o f  water soluble source 
and water insoluble source, com bination  
o f  both and n o phosphorus. T he girth was 
recorded during January 1990. Soil and 
leaf sam ples have been co llected  for assessing 
the nutrient status.

6 .2  Phosphatic fertilizers (seedlings)

T he trial was carried out during two 
seasons and the girth recorded at the end 
o f  the first season  did n ot show  any apparent 
influence o f  the source o f  phosphorus on 
the girth o f  the seedlings. H ow ever, the 
grow th was adversely affected when phos­
phorus was n o t applied.

6 .3  Phosphatic fertilizers (cover crops)

A  pot culture study using P ueraria phaseo­
loides  as test crop was conducted  to  evaluate 
the different sources o f  phosphatic fertilizers 
in soil collected  from  a ten year old rubber 
plantation . P. phaseolo ides  harvested after 
grow ing for iw o  m onths in super phosphate 
added soils gave higher P content in both 
stem and leaves, m ore num ber o f  root 
nodules and higher biom ass follow ed by 
those grow n in M ussorie rock  phosphate 
am ended soils.

A fter harvesting the crop, the soil was 
analysed for phosphorus fractions and 
results are presented in T able -N ET . 3.

Two more trials, one on com parison and Phosphorus incubation  study with the 
efficiency o f different m ulch materials in the above sources had been conduclcd  in the



laboratory w ith  the sam e so il for a period  
o f 240 days and the results show ed higher 
phosphorus availability in the so il which 
received M ussorie rock phosphate (2 .4 9  m g  
100g-1 )fo llo w e d  by superphosphate (2 .3 2  mg 
100 g~') treated soils.

7 Soil test crop response studies

In a laboratory study to  standardise 
the extractants for phosphorus, Bray II 
was observed to  yield higher quantity o f  
available P 2Os than Bray I when extracted  
upto 90 days. Proportionate increase in 
desorption o f  P  w as observed w ith  increase 
in P2O 5 application .

8 Physico-chem ical characteristics of soils

8.1 Elemental composition

A  fertility assessm ent o f  rubber growing 
soils in  the region  has been made. Analysis 
o f total m icronutrients o f  soils under plan­
tation from  Tripura has been carried out 
and the results are sum m arised in Table- 
NET. 4. Studies on  so il physical properties 
also have been conducted .

8 .2  Nitrogen mineralisation

A  study w as taken up w ith  a  view to 
m onitor th e m ineralisation pattern o f  nitro­
gen in  th e rubber plantation. The data 
are sum m arised in T able-N E T. 5.

T a b l e - NET. 3. Fractions of P in residual soil (ppm)

9.1 Soil physical properties

The experim ent to  m onitor the changes 
in physical properties brought about by 
rubber plantation vis-a-vis shifting cultivation  
initiated in 1989 was continued. T he diff­
erence in m oisture retention characteristics 
was similar in the profiles with higher reten­
tion  inside the plantation. A  com parison  o f  
rubber with other forestry species propagated  
under social forestry schem e such as acacia, 
sal and teak has also been undertaken. The  
m oisture retention was observed to  be higher 
in rubber plantation com pared to  forest 
trees within a depth o f  75 cm.

9 .2  Micro-climate

T o m onitor the influence o f H evea  on  the  
microclimate inside the plantation  con ti­
nuous m onitoring o f  so il and air tem pera­
ture, hum idity, soil moisture, etc. is being 
made. The data so far generated indicate 
that there is difference o f around 10°C in 
surface layer so il temperature betw een  
within and outside the p lantation . W hile 
the so il outside the plantation show ed a 
diurnal variation o f  around 10°C that 
within the plantation  exhibited on ly 2°C  in  
the so il temperature.

Total P Al-P Fe-P O -P C a-P

Control (no P) 775 193 65 150 13

Super phosphate 895 212 84 183 14

Mussorie R . P. 949 191 69 189 13

Purelia R. P. 954 154 75 143 38

Maton R. P. 956 126 61 180 42

Udaipur R. P. 986 101 50 170 67

Fe-
occiuded

P

39

26

33

Al-
occluded

56

67 

44 

41 

50

68



Profile

Depth
(cm)

Total Mn 
(ppm)

Total Fe 
(ppm)

Total Zn 
(ppm)

Total Cu 
(ppm)

0-15 520 14727 30 49.24

15-30 400 15272 24 34.09

Soulh Tripura 30-60 1720 15818 32 37.87

(Inside) 60-90 640 19855 34 30.30

90-120 320 20184 30 37.87

120-150 560 23455 40 56.81

0-15 240 18655 10 41.66

15-30 160 23345 4 37.87

North Tripura 30-60 80 26618 6 26.51

(Inside) 60-90 80 33709 12 109.84

90-120 80 30764 14 196.96

120-150 80 29236 36 -

0-15 800 11891 20 22.72

15-30 240 13636 28 7.50

South Tripura 30-60 160 16691 18 11.36

(Outside) 60-90 160 23564 14 22.72

90-120 160 26618 20 22,72

120-150 240 25636 20 11.36

0-15 320 19855 22 60.60

15-30 200 23891 40 68.18

North Tripura 30-60 160 7418 20 60.60

(Outside) 60-90 80 19527 26 53.03

90-120 680 22036 28 106.06

120-150 200 16364 44 113.64





The changes in microbial population  
inside the rubber plantation and on the 
various nutrient dynam ic process including 
decom position o f organic matter is being 
studied.

JO. Standardisation of analytical methods

The seasonal changes in leaf nutrient 
concentration o f different clones is being 
monitored at a monthly basis.

11 Evaluation of planting materials

11.1 Clone trial (1979)

This trail was initiated in 1979. Fifteen 
clones are evaluated for their performance 
under Tripura conditions. The trees could  
be opened for tapping only in  1989 due to  
hail storm injury suffered by them . Girth  
at 150 cm height was recorded at quarterly 
intervals. Preliminary yield data are pre­
sented in Table-NET. 6, which indicated  
drastic variation in yield between clones.

Table-NET. 6. Dry rubber yield (g/trec/tap) recorded 
ir. 1979 clone trial

Gone Septem­
ber

Octo­
ber

Novem­
ber

Decem­
ber

RRII 105 20.69 34.11 36.07 25.15
RRII 118 13.54 21.21 33.43 25.58
RRII 203 9.58 27.99 26.52 17.31
RRII 5 13.92 24.15 26.47 12.88
RRIM 600 22.40 30.45 40.18 27.88
RRIM 605 19.94 30.70 39.63 18.91
RRIM 703 20.81 36.29 55.71 21.98
RRIC 105 13.22 24.25 29.87 19.96
RRIC 52 6.93 13.79 14.49 11.39
PB 86 17.80 28.30 39.09 24,50
PB 5/51 10.42 20.30 28.63 18.89
PB 235 30,75 46.00 46.74 26.89
GT 1 14.08 24.81 29.32 15.64
G l 1 7.78 18.24 29.77 20.20
Harbel 1 8.10 18.76 25.87 13.41

T o find out the differential response 0f 
sun and shade leaves to environmental 
variations, the specific lea f weight, relative 
water content and chlorophyll fractions were 
estim ated. Data are presented in Tablc- 
NET. 7. Seasonal variations were observed 
during dry ( April ) and w et (October) 
periods. In both  the seasons shade leaves 
have higher SLW , R W C  and chlorophyll 
contents in all the five clones. The SLW 
was reduced and R W C  increased in dry 
season com pared to  wet season  in all the 
clones except G T  I. R R II 118 had higher 
values o f  SLW  and total ch lorophyll in 
both  the seasons in sun  as w ell as shade 
leaves, but R W C  w as higher in RRIM  600 
in wet and RRII 105 in dry season . Studies 
on yield  com ponents and water relations 
have been initiated.

11.2 Clone trial (1987a)

M orphologica l and p hysio logica l para­
meters are recorded from  the sixteen  clones 
included in the trial. G irth  was recorded 
at quarterly intervals. P hysio logica l para­
m eters recorded during A p ril, ’89 showed 
clonal differences. H ighest photosynthetic  
rate was observed  in R R IM  600 due 
to  higher conductance am ongst all the 
clones. T he transpiration rate w as high in 
RRIL 300 and  R R IM  605 and the least in 
PB 86 and PB  235.

The SLW , R W C  and ch lorophyll contents 
were estim ated  during O ctober 1989. PB 
235 show ed  least SLW  and R W C  whereas 
PB 86 and R R IM  703 show ed higher values.

11.3 Clone trial (1987 b)

T he trial started in 1987 w ith  twelve 
stress tolerant clones (including three 
Chinese clones) was to  evaluate their 
perform ance in Tripura. G irth  was recorded 
at quarterly intervals. P hysiological para­
meters were recorded during A pril ’89. 
The data are presented in T ab le-N E T . 9.





Highest photosynthetic rate was observed 
in SCATC-93-114 and lowest in R R U  105 
whereas transpiration rate was lowest in 
SCATC-93-114 and highest in GT 1. As 
regards conductance, high values were obta­
ined in RRU 118 and least in GT I and PB 
5/51. The SLW, RW C and chlorophyll 
contents were estim ated during October 
1989. The SLW  and relative water contents 
(RW C) were o f  higher order in SCATC-93- 
114 and lower in GT 1 as well as G1 L but 
the chlorophyll content was highest in RRII 
105 and lowest in G T  I.

11.4 Multiclonal onfarm trials

Three onfarm trials (clone trials) have 
been started, one in West District o f  Tripura, 
one in South district and another in  Karim-

ganj district o f  A ssam  w ith  eight clones 
in each.

12 Flowering and fruit development

R ecording o f  observations were carried 
out as per program m e. T he data so far 
collected were processed and a paper was 
published.

13. Progeny analysis

T his trial was started in 1987 with seeds 
collected  from  1979 clone trial area. The 
seedlings raised were test tapped and studies 
on physiological param eters such  as chloro­
phyll, proline, sugars and epicuticular wax 
are being done.

Table-NET. 8. Stomatal characteristics and photosynthetic efficiency during dry season

Clone
Transpiration

(mmol
PAR

(/“■Em- 1 ;
R H

r » )  (%)
LT

(°C)
St con­

ductance 
(m ol m ~*s_ l )

Photosyn­
thesis (/im ol 

m - » s - ' )

RRII 105 8.07 1142 56.16 32.97 0.53 6.36

RRII 118 9.21 1308 58.74 33.43 0 .49 7.42

RRII 203 8.45 1113 53.60 33.37 0 .50 8.05

RRII 300 9.83 1410 49 .02 34.63 0 .46 6.77

RRIM 501 9.10 1235 54.45 34.06 0.33 6.10

RRIM 600 8.80 1230 62.52 33.89 0 .6 2 8.60

RRIM 605 9.82 1495 57.63 34.30 0 .59 8.22

RRIM 612 9.47 1469 52.65 34.21 0 .6 0 8.30

RRIM 703 .' 9.23 1447 58.61 33.77 0 .3 6 6.75

PB 5/51 8.87 1183 60.21 33.58 0 .42 7.32

PB 86 7.32 1205 59.34 34.08 0.48 7.38

PB 235 7.29 1403 52.24 32.42 0 .3 6 6.21

G1 1 7 .80 1330 55.68 31.14 0 .54 7.30

GT 1 8.72 1193 58.61 33.77 0 .4 7 6.15

Tjir I 8.25 1350 53.36 33.66 0 .30 6.35

PR 107 8.49 1113 57.30 31.28 0 .6 0 7.12



1 4 .  P e r f o r m a n c e  o f  p o l y c l o n a l  s e e d l i n g s

Under the trial, 490 plants are available 
and periodic girth recording is carried out. 
The uirth. recorded in N ovem ber 1989 
showed a m ean value o f 10.54 cm .

15. Mother tree selection

Trees selected are being m onitored  
continuously for yield. Budw ood was co l­
lected and m ultiplication has been carried 

out.

16. Optimum season for budding

A  trial w as initiated in 1985 in order to  
evaluate the seasonal influence on success 
of budding in Tripura. Green budding 
and brown budding were carried out at 
weekly intervals and budding success was 
recorded. T he experim ent was com pleted  
in D ecem ber, 1989. During 1986 no data

cou ld  be generated due to  the severe hail­
storm , occurred in April. M onthwise data 
for the year 1985, 1987, 1988 and 1989 are 
given in Table-N ET. 10.

17. Germplasm conservation

A germplasm budw ood nursery with 353 
strains is being m aintained. T he strains 
were m ultiplied for evaluation in the field.

18. Relationship between girth and biomass

Plant height and girth data were recorded 
and destructive harvest was carried out 
periodically for determ ination o f dry weight 
o f  biom ass. It has been observed that 
R R ll 118 is having a marginal superiority 
over RRIM  600 with respect to  average 
build up o f  biom ass per unit girth. Regres­
sion equations were evolved  for one year 
and tw o year old trees for both clones.

Tab!e-NET. 9. St»tn»lal ctaracteristics and photosynlhetk efficiency of different s ir e s  tolerant cloocs 
during dry season

Transpiration
(mmol

PAR 
(ttE m -1  s _1

RH
) <%)

LT
(°C)

Stomatal 
conductance 

(mol m-1  s “ l)

Photo­
synthesis 

(/im o l m - 1 1

RRII 105 9 .10 1350 54.86 33.02 0 .52 06.8

R R ll 118 8.36 1220 58.12 31.80 0.63 8.06

R R ll 208 7.27 1288 60.39 32.60 0.48 8.24

RRIM 600 9.20 1330 63.56 32.76 0 .60 9 .02

SCATC 93-114 6.04 1244 60.01 33.40 0 .46 8.40

SCATC 88 13 6 .9 0 1259 60.43 33.64 0.54 9.56

HAIKEN I 8.11 1337 59.31 33.88 0.58 9.11

PB 86 8.06 1406 60.30 33-60 0.51 7.16

PB 5/51 8.36 1250 60.66 33.30 0.44 7.50

G l 1 8 .60 1452 56.20 32.10 0.53 8.01

GT 1 9 .82 1358 57.62 33.20 0 .44 7.03

PR 107 8.89 1415 59.60 33.50 0.51 7.90



19. Environmental parameters, photosynthe­
sis and water retention in young plants

This experiment was carried out to  
find out the effect o f  environmental para­
meters influencing photosynthesis and water 
relation in  young plants with and without 
irrigation. Height, girth and physiological

Tab!c-NET. 10. Monthly mean budding success

parameters o f  the p lants were recorded 
periodically during different seasons. SLW, 
RW C, LW T, and chlorophyll contents were 
estim ated. Soil m oisture at three different 
depths were also recorded.

Seasonal differences were observed during 
sum m er (A pril) and winter (December).

Month
-. ■ ' — -------------- 1985 1987 1988 1989 Mean

January G 75 83 40.87 45.00 — 41.05

B — ~ — **"■

February G 93.33 78.33 97.50 83.44

B r  -  f '' — — — —

March G 98.33 97.50 97,77 92.50 96.53

B — — v ■ — —

April G 99.15 95.83 99.17 75.83 92.49

B 97.77 55.83 29.16 5 .83 47.15

May G 92.50 95.83 9 7.50 76.66 90.62

B 75.83 59.16 92.50 40.83 67.08

June G 75.00 90.83 83.33 79.16 82.08

B 52.50 64.16 75.83 80.83 68.33

July G 90.83 67.50 65.00 59 .16 70.62

B 48.33 81.66 72.50 81.66 71.04

August G 57.50 50.83 76.67 9 .17 48.54

B 63.33 65.83 80.00 5 9 .16 67.08

September G 21.86 35.00 47 .50 3.30 26.92

B 71.66 41.66 69.16 35.83 54.58

October G 11.66 10.00 40.83 4.15 |6 .6 6

B 56.66 33.67 65.00 31.66 46.75

November G 15.83 3 .33 30.00 12.29

B 26.66 17.78 45.00 5.83 23.82

December G - - 3.33 1.66 1.25

B 1.66 - 20.83 5.00 6.87

G - Green building B - Brown budding



Under irrigated cond itions photosynthesis, 
c o n d u c t a n c e  a n d  transpiration rates were 
i n c r e a s e d -  R R 'M  <>00 and PB 235 has 
highest and low est photosynthesis respec­
tively. T he p hotosynthesis increased during 
summer due to  increased conductance and 
transpiration rate. A m ongst the clones  
RRIM 600 have h igh  photosynthesis m 
summer as w ell as in  winter suggesting that 
RRIM  600 m ay be a drought tolerant clone. 
Under irrigated co n d ition  LW T, RW C and 
chlorophyll content were higher except 
chlorophyll a /b  ratio. R R U  I IB and GT 1 
had highest and low est ch lorophyll and LW T  
in norm al con d ition . RRII 105 showed  
highest ch lorophyll con ten t during summer 
under irrigated cond ition .

20. Exploitation system

An experim ent w as started during N ove­
mber, 1989 as an onfarm  trial to  find out a 
proper frequency o f  tapping suitable for 
Tripura. T he clon e used  is R R IM  600. 
This experim ent will be duplicated in Tara-

nagar farm also with clone RRII 105. Preli­
minary yields indicated marginal increase 
in yield under \  S d 3 system.

21 . Biochemical studies

Studies o n  thermostability were initiated 
with a view to  evaluate the stress tolerant 
characters o f  five H evea  clones. In one o f  
the existing experiment, plants o f  the same 
five clones are irrigated to  alleviate stress 
effects. Therm ostability studies were exten­
ded to  this trial also to m onitor the m em ­
brane changes under low  and high tem ­
perature situation.

The data suggests that membrane damage 
was m ore in unirrigated treatm ent in general 
except for R R IM  600 where irrigated plants 
suffered maxim um  dam age at a ll temper-

22 . Advisory

O f 656 soil sam ples were analysed and  
fertilizer recom m endations were given.

Table-NET. 11 - Effect of irrigation on thermostability

------------ --—---- ---------------- Irrigation Non-irrigation

Clone ° /  membrane damage at % membrane damage at
40°

10° 20° 30° 40° 10° 20° 30-

PB 235 29.5 14.5 8.6 13.3 33.2 21.2 11-1 19.3

RRII 118 29.7 26.3 11.2 23.1 32.4 17.8 16.9 16.9

RRII 105 27.8 14.9 9.6 13.3 46.9 24.3 21.1 25.5

RRIM 600 56.4 34.3 18.3 24.1 32.5 19.8 16.4 21.1

GT 1 27.5 16.1 8.8 17.4 41.9 29.0 27.1 30.4



The Regional Research Station, M egha­
laya, established in 1985, has two experi­
ment farms (Ganolgre. 600 m MSL and 
HARS, Darechikgre. 1100 m M SL). Two  
polyhouses were maintained. A seedling 
nursery o f  4000 plants was established at 
Ganolgre. During the year under report, 
winter was prolonged.

1. Field experiments at Ganolgre farm

1.1 Multidisciplinary evaluation of clones

Girth o f  ten clones o f  H evea  were recorded 
in different seasons in this trial initiated in 
1985. The clones R R ll 203 (27.31 cm). 
RRIM 605 ( 2 6 .8 4  c m )  and R R ll 118 
(2 6 .74  cm) have attained higher girth during 
the year. In the trial started in 1986, R R ll 
208 (17.21 cm ) has shown the maximum  
girth followed by R R ll 118 (1 4 .2 8  cm ).

I 2 Assessment of potential intercrops

The intercrops paddy, maize, cotton, 
ginger, pineapple and banana are included 
under this trial. The growth o f  maize, 
ginger, pineapple and banana was satisfactory 
while paddy and cotton  d id  not grow success­
fully. The grow th o f  rubber between the 
banana plants was better. D am age to 
banana by elephants and to p ineapple by 
rodents reduced the expected yield.

1.3 Nitrogen requirement

This trial, started in 1987 to assess the re­
quirement o f  nitrogen under different ground  
covers, has been abandoned due to reasons 
beyond control. The area is treated as bulk 
planting.

1.4 Rubber based cropping system

Under this trial perennial crops like tea, 
coffee and orange were planted in 1987. 
During 1989-90, tea harvesting has been

started. T he coffee plants suffered 50 
per cent casualty.

2 . Field experiments at Darechikgre farm

2 .1 Multidisciplinary evaluation of clones

In this trial, started in 1985, m ost o f the 
plants got dried up due to  extrem ely low 
temperature and on ly 14 survived.

2.2 Intercropping with perennial crops

Tea, coffee and orange were planted bet­
ween rows o f  polyclonal seedling stumps of 
rubber. But due to  severe winter all the 
seedling stum ps got dried up  and coffee 
grow th was poor, w hile tea and orange 
grew satisfactorily.

2.3 Selection from the polyclonal seedlings

In this trial started in 1987, to  select geno­
types from po lyc lona l seedlings withstanding 
extrem e low  tem perature, 786 plants are sur­
viving. T he m ean height, girth and lea f area 
were 8 2 .1 4  cm , 2 .8 3  cm  and 2 4 .8 4  cm 2 res- 
pectively.

3 . Research programmes in plant pathology

3.1 Mushroom culture

Three varieties o f  ed ible m ushroom s were 
tried during the year for large scale 
cu ltivation . T hese were P luero tus flabella lus, 
P. sajor-caju  and P. ostrea lus. T hese species 
were observed to  grow  well on  dried vines of 
M ucim a, used as a cover crop in rubber plan­
tations. M aize straw is also a good  growth 
m edium . A ttem pts to cultivate P. flabella- 
tus and P. sajor-caju  in large scale during 
winter were not successful.

3 .2 Plant diseases

N o severe disease was noticed  in the young  
rubber plants except minor occurrences of



wdery m ildew and leafspot diseases. 
About 45 per cent plants in the nursery were 
infected by the lea f sp ot diseases during
April-June.

4 R esearch program m es in plant physiology 

4 i Diurnal variations in physiological parameters

Ten clones planted in 1985 were selected at 
an altitude o f  600 m  M SL  and the average 
values o f  air tem perature, relative humidity, 
photosynthetically active radiation, leaf tem ­
perature, transpiration rate and flow rate 
were recorded at different tim es during the 
month o f  D ecem ber 1989. T he maximum  
air tem perature w as recorded at 12.00  h. 
Relative hum idity decreased from  morning 
till n oon  and afterw ards increased w ith  a 
decrease in tem perature. Photosynthetically  
active radiation show ed  a pattern similar to 
relative hum idity. L eaf temperature in diffe­
rent clones varied from  I9 .4 °C  in Gl 1 to 
22 . 25°C in R RII 105 at 8 .0 0  am and increa­
sed by solar tim e till 2 .0 0  pm in all clones. 
Minimum transpiration was recorded in all 
clones at 10 am  and m axim um  at 12 .0 0 noon

and 2 .0 0  pm in all clones. Diffusion con­
ductance, boundary layer conductance and 
stom atal conductance dropped from 8 am  to
10 am in all clones. It has been observed 
that at 2 .0 0  pm diffusion conductance and 
boundary layer conductance were higher in 
all the clones, while stom atal conductance 
was higher at 1 .00  h  in all clones. PB 235 
and PB 86 showed maximum diffusion con­
ductance while minimum was observed in 
RRIM  605 and PB 5/51. Maximum stom atal 
resistance was recorded at 10.00  am in all 
clones.

4.2 Bud sprouting in polyhouse

The percentage o f  sprouting o f  buds within 
polyhouse and outside at altitudes 600 m 
MSL and 1100 m MSL during the winter 
season was recorded. At lower elevation, 
plants inside polyhouse showed higher per­
centage o f  sprouting (47 per ccnt for RRIM  
600 and 33 per cent for RRII 105) than that 
at higher altitude (20 per cent for RR IM  600 
and 6 per cent for RRII 105), while outside 
the polyhouse all plants dried up due to low 
temperature.

R E G I O N A L  R E S E A R C H  S T A T I O N . M I Z O R A M

The R egional R esearch Station, M izoram, 
was established  in  1985 at K olasib. The 
experiment station  is located  at Tuichuan, 13 
kin from IColasib tow n and has an area ol 50 
ha.

I . Multidisciplinary evaluation o f clones

This trial was started in the year 1985. The 
data on girth o f  ten  c lon es included in the 
trial show s that R R IM  605 had the highest 
girth as w ell as annual girth increment 
( 10.12 cm ).

2. Studies on intercropping

The intercropping trial was aflected by 
landslide. However, data on yield o f  inter­
crops and girth o f  rubber, as far as possible 
are being collected to  assess the effect o f diffe­
rent intercrops on the growth o f  rubber.

3. Influence of physiographic features on 
growth o f H evea

The area was planted in 1987. but 
due to high casualties no  observation was



taken. Gap Riling in the area is being 
done.

4 . Rubber based cropping system

The trial was started in 1987 to  compare 
rubber cultivation with other potential peren­
nial crops like orange, coffee, etc. D ue to  
various uncontrollable local factors consider­
able vacancy existed. The vacancies in the 
area has been filled.

5 . Polyclonal seed garden

An area o f  about 8 ha was p lanted  in 
1988—89 with seven clones (R R ll 105, R R ll  
1 IS, R R ll 300, RRIM  600, GT 1, PB 235 and 
SCATC 93-114). The field is being main­
tained and gaps are being filled.

6 . Partial shade and irrigation in seedlings 
nursery

Sprouted seeds were planted in nursery beds 
in September 1989 to  study th e influence of 
partial shade and frequency o f  irrigation on 
the grow th o f  rubber seedlings. Periodic 
grow th m easurem ents were taken.

It has been observed that generally under 
shade the seedlings grew better. A n  irriga­
tion  frequency o f  once in 10 days was found 
to  be adequate.

7. W eed management

Prelim inary investigation  on control of 
Lalang was initiated . A n  observational 
trial has been laid ou t in  1990 and periodic 
visual observations are being recorded.

R E G IO N A L  R E S E A R C H  S T A T I O N , W E S T  B E N G A L

The Regional Research Station. W est 
Bengal, is located in the Terai region o f  
the Himalayas, in the Grassmore Basti, 
Nagrakata circle o f Jalpaiguri District. The 
station is located about 80 km from  com m er­
cial township and 60 km  from  Jalpaiguri. 
The station was under establishm ent from  
the year 1989, over an area o f  4 7 .8  ha. An  
area o f  about 4  ha was brought under

experim ental p lanting to  find out the 
nutritional requirem ents o f  rubber during 
im m ature phase in the Terai soils.

A n  experim ent to  find ou t th e effect o f  low  
tem perature on  sprouting and  survival of 
budded stum ps o f  different clones was also 
undertaken. It w as observed  that 80-90  
per cen t buds sprouted  but on ly  35-80  
per cent o f  the sprouted  stum ps survived.



The R R U  h is  established  other regional 
stations one each  in M aharashtra and 
Orissa in addition  to  those in  the N orth- 
Eastern States. A  H evea  breeding station

has also been established with a sub-station 
each in Tam il N adu and Karnataka. A  
Regional Research Station was being was 
also under establishm ent in M adhya Pradesh.

R E G I O N A L  R E S E A R C H  S T A T I O N , M A H A R A S H T R A

This station  located  at Dapchari aim s at 
developing agro-techniqu.es su itable for 
cultivating rubber in  the K onkan region of 
Maharashtra State. T he station  has an ex­
periment farm o f  50 ha.

I , Irrigation system s

In an experim ent initiated  in 1989 different 
levels o f  irrigation  are com pared under two 
systems viz. drip (0 .2 5 , 0 .5 0  and 0 .7 5  ETc) 
and basin (0 .5 0 , 0 .7 5  and 1 .0 0  ETc) irriga­
tion. T he observations recorded include 
girth increm ent, rate o f  photosynthesis, tran­
spiration and other p hysio logica l parameters. 
Although no significant difference in the para­
meters m onitored  w as observed during 
November, 1989, th e observations in January,
1990 indicated  favourable physiological per­
formance under basin irrigation.

A study w as initiated in the area planted in 
1983, on  clon es R R II 118 and RRII 105, to 
assess the effect o f  irrigation on  yield com po­
nents. Three levels o f  basin irrigation, one 
of sprinkler and an  unirrigated control 
were the treatm ents included. G row th and 
physiological param eters were recorded.

2- Physiological evaluation of clones

Out o f  the 12 clon es planted in 1982, nine 
clones are included in this experim ent. Phy­
siological param eters like latex turger poten­

tial, solute potential, stom atal diffusive con­
ductance, transpiration rate and net photo­
synthesis were recorded. The clones RRIM  
612, G1 I, GT I and RRIM  501 showed 
higher photosynthesis during the post mon­
soon period com pared to  the other clones (PB  
235, Tjir 1, RRII 300, PR 107 and R R IM  
600).

3 . Contact shading

The trial on contact shading was continued  
in the second year. T he girth increment re­
corded in the experimental plants (R RIM  
600) indicated superiority o f  10 per cent china  
clay spray for shading when com pared to  
conventional shading. The water relation  
in the contact shaded plants were better than 
that in unshaded or conventional shaded 
plants.

4 . Dry farming

In the dry farming trials, R R II 105 planted 
in 1983 showed positive grow th response only 
when irrigation was given at the rate o f  320 
litres/10 days, 15 days or 20 days per plant, 
am ong the twelve treatments. When the 
treatments were repeated in one year old 
plants o f the sam e clone, basin irrigation at 
the rate o f 156 l/p l? n t/l0  days, 15 days and 
20  days was found to be responding well 
over other treatments.



To select genotypes suited to the local en­
vironment, a polyclonal seedling population  
o f about 5,500 genotypes were raised during 
1985 and 1987 and are being screened for 
various characters.

6 . Cost o f cultivation in Maharashtra

To evaluate the com parative cost o f  main­
taining rubber p lantation  both  under irriga­
ted and rainfed cond ition  in the area, a trial 
was initiated in 1987 w ith  clone RRIM  600. 
The irrigated treatm ent received 220 litres of 
water per tree per frequency ( 1 .0 0  ETc) from 
Decem ber 1989 to  M ay 1990. T he trial is 
being continued.

R E G IO N A L  R E S E A R C H  S T A T I O N , O R I S S A

The Regional Research Station. Orissa, 
established in 1987 at Annapurna Village 
(Dhenkanal), has an area o f  40 ha. An area 
o f  13 ha has been brought under experi­
mental planting and the extent under 
nurseries is over 3 ha.

1. Nurseries

A seedling nursery o f  35,000 seedlings 
which have attained buddable girth was 
raised. The growth o f  these seedlings are 
found to be good. A  polyclonal seedling 
nursery has also been raised which has 1350 
plants.

In the budwood nursery, 192 points o f  12 
experimental clones are m aintained. 3448 
numbers o f  budded plants o f  these 12 clones 
were raised in polybags for 1990 p lant­
ing in the station. In addition, 483 points o f  
nine clones (R R IM  600, R R ll 105, G T  1, PB 
311. PB 260, PB 235, RR IM  703, R R ll 118 
and RRII 203) are m aintained in the station. 
From this nursery. 400 m budw ood was sup­
plied to  the Rubber Board Zonal Office, 
Bhubaneswar.

2 . Experimental plantings

The growth o f  plants in the trials as well as

bulk /polyclonal plantings was found good. 
T o induce branching o f  the trees the main 
stem  was cut at a height o f  10 ft which is 
found very effective. T he practice o f  notch­
ing was ineffective.

T he perform ance o f  the plants in the clone 
trial and the fertilizer trial was a lso found 
satisfactory. T he so il o f  these tw o trial areas 
is not good  as it becom es hard, like cemen­
ted floor, during sum m er. In the silt pit trial, 
the plants have attained a height o f  more than 
three m etres within ten m onths. T his prac­
tice will, therefore, be adopted  in all other 
plantings.

T he density (fan type) trial was abandoned 
due to  technical lim itations and shall be trea­
ted as bulk.

3 . Onfarm trials

T w o onfarm  trials, one (2 .0 0  ha) at Dhen­
kanal Palace C om pound and the other 
(1 2 .0 0  ha) in the cam pus o f  the R egional Re­
search Laboratory, Bhubanesw ar were star­
ted during the year. P lanting in both the 
trial plots was undertaken during the period 
under review and the grow th o f  plants is satis­
factory.



H E V E A  B R E E D I N G  S U B -S T A T I O N , K A R N A T A K A

The station  is located  at N ettan a, about 
100 km from M angalore and has an area 

of 50 ha.

I Trial on growth, yield and exploitation  
systems

The trial laid ou t during 1987 is in a split 
plot design covering  an  area o f  7 ha. The 
clones used are R R U  105, R R II 300, PB 235, 
PB 311 and PB 260, D uring the drought 
period o f  1989, due to  intense heat and scor­
ching, around 200  trees were lost.

The trial laid ou t in  1988, w ith  random ised  
block design  and three replications is in an 
area o f 30 ha. C lones in the trial arc 
RRII 118, R R IC  36, R R IC  45, PC K  1 and 
PCK. 2. T he area is m aintained  properly. 
Here also a sm all percentage or casualty was 
noted due to  drought.

2. Small scale trial o f  ortet selection

The trial was la id  ou t during 1988 in an 
area o f  2 .3 8  ha usin g  prom ising ortets

H E V E A  B R E E D I N G  S U B

The station is located  at Paraliar, approxi­
mately 40 km  from  N agercoil and has an 
area o f  23 .1  ha. T w o breeding gardens with 
wide spacing ( 12 . 12m x 12 . 12m ) have been  
established during 1987 and 1988 and main­
tained. F ifteen  m odern clones have been

selected from  various sm allholdings from 
JCerala. T he trial consists o f  three experi­
ments in a randomised b lock  design. The 
control clones used in each trial are RRII 105, 
G T  1 and RRIM  600. G irth data and other 
m orphological characters were recorded. A 
small area (bulk) planted w ith  polyclonal 
seedlings has been maintained. Test tapp­
ing was initiated to  identify promising 
ortets.

3 . Large scale trial o f modern clones

A  large scale clone trial using 14 m odem  
clones was laid out during 1989, on rando­
mised block design with three replications and 
tw o control clones.

A  polybag nursery w ith  five second selec­
tions, four m odem  clones and parents o f the 
selections are m aintained for future trials. A 
source bush nursery o f pipe line clones and 
other important clones have been established  
and maintained. M eteorological data at the 
sub-station have been regularly recorded.

S T A T I O N , T A M IL  N A D U

vegetatively m ultiplied and raised in polybags 
for field planting during 1990. A  small 
source bush nursery is also maintained. Test 
tapping o f  three years old seedlings is in pro­
gress to  identify superior and promising 

ortets.



Routine m eteorological data collection  
from experimental stations and regional 
meteorological observatories and technical 
support to research activities o f  the Institute 
are being attended to by this unit.

1 . Weather conditions at experiment 
stations

Norm al m onsoon was experienced at 
Kottayam  (Kerala) and Agartala (N E  
Region). A t K ottayam  the m onthly tem ­
peratures were varying between 2 0 .9  to  
33.7°C . A  pan evaporation o f  1443 mm, 
sunshine o f  2638 hours and rainfall 
o f  3074 mm distributed in 132 days were re­
corded. At Agartala, temperature varied 
between 8 .7  to 34 .4°C , 2593 hours sunshine, 
1462 mm o f  evaporation and 1848 mm rain­
fall received in 84 days. F or about five 
months the m ean minim um temperatures 
were less than 20°C. At Dapchari (K onkan  
region o f  M aharashtra) temperature varied 
from 12 .5  to  38 .5 °C , 2851 hours o f  shine, 
1871 mm o f  evaporation and 1821 mm o f  
rainfall distributed in  83 days were observed. 
In addition to  the low  quantum  o f  norm al 
rainfall, during April to  June for 5 to  11 days, 
the maximum temperatures crossed 40°C, 
with a highest temperature o f  4 6 .5°C . The 
prolonged drought coupled with high am bi­
ent temperature and advective conditions  
kept the plants under severe stress.

2 . Agroclimatic aspects of rubber cultivation

The agroclim atic conditions prevailing in 
the rubber growing areas o f  India were com ­

pared with few representative locations from 
other rubber grow ing countries. The appli­
cation o f  clim atic water balance model 
indicates an annual water deficit o f  250 to 
350 m m  in the m arginal areas. U nder pro­
longed stress cond itions, interaction o f  low 
so il m oisture availability and higher air tem­
peratures by 2 -3 #C  m ight be responsible for 
low  yield and grow th inhibition .

A  com parison  o f  m ean m onthly tempera­
ture o f  K ottayam  w ith  a few  traditional and 
non-trad itional locations (T able-A grom et. 1) 
indicates that the therm al conditions 
in  the non-traditional regions are highly 
variable. T hus the need to develop  location  
specific agrotechniques and clones to coun­
teract the therm al stress on  rubber trees are 
indicated.

T he intercepted rainfall, reduction in soil 
tem perature, albedo o f  H e vea  canopy, dry 
m atter production, so il erosion , etc. are com ­
parable to som e forest plantations, w hich in­
dicate the possibility o f  considering H evea  for 
afforestation, w ithout m uch effect on  environ­
ment.

3 . Crop weather relations

The rainfall data from a few estates were 
collected  to  study the rainfall pattern in the 
traditional rubber grow ing regions. Attem pts 
are being made to  co llect the yield data ot 
popular clones from different agro-elim atic 
regions. In order to quantify the stress con­
ditions, tw o representative diurnal patterns



a g r o m e t e o r o l o g y  u n i t

f  temperature, hum id ity, irradiance, soil 
°  rature, etc, were m onitored  at Dapchari. 

'Ctral d istribution  o f  solar radiation
temp; 
The sp«
and transm itted radiation  through  different 
canopies o f  H e vea  were undertaken. T ech­
nical guidelines were provided for fixing 
the schedule o f  irrigation  in  an experim ent 
t0 evaluate its influence on yield at 

Dapchari.

4 . Establishment of agrometeorological 
observations

Tw o Regional M eteorological Observato­
ries, one at Keeriparai ( Kanyakumari district) 
and the other at Palapilly (Trichur district) 
were established. Arrangements were also 
made to  establish one at Regional Research 
Station, Orissa.

T able-A grom et. 1. Agroclimatic analogues of temperature (°C) compared to Kottayam in traditional and 
non-traditional rubber growing regions

Mean difference Standard deviation Largest difference
Station Max Min Max Min Max Min

Trivandrum 0.1 —i . l 0.6 0.2 1.0 —1.5

Alleppey 0 .0  —1.5 0.4 0.2 0.8 —1.9

Cochin 1.0  —2.0 0.6 0.3 2.1 —2.6

Pa! ghat — 1.5 — 1.0 1.3 0.3 —4.0 —1.7

Calicut —0.1  —0.8 0.6 1.9 0.8 —2.2

Punalur — 1.9 0.1 0.5 0.5 —2.9 1.0

Kasaragod —0.5 —0.3 0.7 0.8 1.4 —1.5

Mangalore 0 .2  —1.3 0.8 0.7 1.7 —2.5

Dapchari — 1.7 1.4 1.9 4.0 —4.5 7.1

Angol — 1.7 0.9 4.2 4.5 -8.9 8.1

Agartala 0.4 3.0 3.3 5.1 6.4 11.0

Guwahati 1.3 2.7 4.1 5.3 7.9 10.1

Tura 2.4 3.0 3.1 3.7 8.3 8.8

Dibrugarh 3.0  3.7 4.3 5.1 9.4 10.9

Sibsagar 2.4 3.2 4.8 5.5 9.2 11.2

Silchar 0 .9  2.5 3.4 4.7 6.4 9.4

Shillong 9.6 10.3 4.4 5.0 16.4 17.5

Cherapunji 10.2 8.1 3.8 3.5 16.1 13.5



During the current year 111 books were 
added to the library collection, making 
the total to  20,309. The library subscribed 
to 308 journals and about 200 other journals 
were also received as gift/exchange. W ith a 
view to disseminate the right inform ation to 
the right users at the right time, the library 
and documentation centre arranged transla­
tion o f  articles, com pilation o f  weekly price 
consolidates, publication o f  rubber alerts, 
docum entation list, recent additions to  R R ll 
library etc. Three issues o f  Rubber Alert, 
two issues o f  Recent Additions to  R R ll Lib­
rary, four issues o f  Docum entation lists and 
40 weekly bulletins o f  prices o f  natural rubber

at the Kuala Lumpur market were compiled. 
The Reprographic Section provided copies of 
nearly 1 .5  lakh materials as per need.

The library is actively participating in the 
sales prom otion  o f  the Indian Journal o f  
N atural R ubber Research  and the books en­
titled H a ndbook o f  N a tu ra l R ubber Produc­
tion in India , R ubber W ood: Production and 
utilisation  and Plant a nd  S o il A nalysis. The 
facilities and services o f  the library were also 
extended to  planters, manufacturers and 
others connected  w ith  the plantations 
industry including students and research 
workers.

BUDGET

Approved Actual
Head o f account budget expenditure

Non Plan

Pay and  allowances 87.19 89.85

Contingencies 18.00 20.29

O ther charges
(including R R ll  Estate Nursery) 39.81 51.16

N on Plan Schemes 6 .50  4 .76

N on Plan Projects
(CFS Chethackal) 37 .50  42 62

Total N on Plan

Plan

Plan Schemes 3 3 .00  71 .56

N ER D S Research C om ponent 100.00 94 .82
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Research divisions and functions

T he m ajor research divisions a re  A gronom y and 
Soils; B iotechnology; Botany; G erm plasm ; M yco­
logy and  Plant P athology; Plant Physiology and  
Explo ita tion ; R ubber Chem istry. Physics and  Tech­
nology and  A gricultural Econom ics.

T he th rust areas  o f research  o f the  A gronom y and  
Soils D ivision a re  investigations on  the nu tritional 
requirem ents o f rubber, irrigation , intercropping, 
cover c rop  m anagem ent, weed con tro l and  the study 
o f the rubber grow ing soils. D evelopm ent o f  tissue 
cu lture an d  an th er cu lture  systems fo r propagation 
and  c rop  im provem ent o f  Hevea  are  the im portant 
areas in  which the B iotechnology D ivision is enga­
ged. T he im portan t fields o f research o f the Botany 
Division a re  b reeding, evaluation and  selection o f  new 
clones, p ropagation  techniques, p lanting methods, 
anatom ical studies and  cytogenetic investigations. 
T he G erm plasm  Division is concentrating  on  the in­
troduction , conservation and  evaluation  o f  Hevea 
germ plasm . T he M ycology and  P lan t Pathology 
Division is engaged in investigations o n  the diseases 
an d  pests o f  ru b b e r a n d  associated cover crops and 
their contro l. T he P lan t Physiology and  Exploita­
tion D ivision conducts stud ies on  identification o f 
characteristics re lated  to  y ield, physiology o f latex flow 
and  yield stim ulation. T he R u b b e r Chem istry. Phy­
sics and  Technology D ivision concentrates on im pro­
vem ent in  prim ary  processing o f  rubber, its  chemical 
m odification, ru b b e r p ro d u c t m anufacture  and  q u a­
lity  con tro l o f processed rubber. The Agricultural 
Econom ics D ivision u n dertakes studies on  economic 
aspects re la ted  to  ru b b e r p lan tations.

T he research  supporting  sections include Library 
and  D ocum en tation , Instrum entation , and  A rt/ 
Photography. T h ere  is also  a sm all experim ental 
fa rm  o f 33 ha  a t  the  h eadquarte rs  o f  the RRLL

Central Experiment Station

T h e  255 h a  C entral Experim ent S tation  a t C hethac- 
kal (R ano i), 50 km  aw ay from  K ottayam , was started 
in 1966. F ield  trials laid o u t by the research  divisions 
cover a lm ost th e  en tire  area.

Regional Research Stations

T he R R l l  has estab lished  a Regional Research 
Com plex fo r N o rth  E ast Ind ia  w ith headquarte rs at 
G uw ahati, hav ing  regional research s ta tio n s a t  Agar- 
tala in T rip u ra , G u w ah a ti in A ssam , T ura  a n d  D ara-

chgree in M eghalaya and  K olasib in M izoram . T he 
R R ll  has also set up regional research establishments 
a t D apchari (M aharash tra ). Kam akhyanagar(O rissa) 
N agraka ta  (W est Bengal), Sukm a (M adhya Pradesh), 
P ara lia r (Tam il N adu) and  N ettana (K arnataka).

Regional Laboratories have been established at 
T hodupuzha, Calicut and  N'agercoil each w ith a 
m obile un it for soil and  leaf analysis.

Staff

The staff strength  o f the R R ll has been 368 during 
the period  under review. This includes 150 scien­
tists and  sen ior supporting  personnel.

National/International Collaboration

T h e  R R ll  is a m em ber o f the International R ubber 
Research and  D evelopm ent B oard  (IR R D B ). a n  asso­
ciation  o f national organizations devoted to research 
and  developm ent on n a tu ra l rubber. The Rubber 
B oard is a  m em ber o f the A ssociation o f N atural 
R ubber P roducing C ountries (A N R PC ) and  the In ter­
national R ubber S tudy G roup  (1RSG).

T he R R ll has research/academ ic linkages with the 
B anaras H indu  U niversity (V aranasi). K erala Agri­
cultural U niversity (T richur), K erala  University (Tri­
vandrum ), M ahathm a G andh i University (Kottayam ), 
Cochin U niversity o f Science and  Technology 
(Cochin), Indian Institu te  o f Technology
(K haragpur), N ationa l Chemical Laboratory  (Pune) 
and  Ind ian  Institu te  o f Science (Bangalore).

Publications

Books

H andbook o f N atural R ubber P roduction in India 
R ubber W ood ; Production  an d  Utilization
P lan t an d  Soil Analysis

Serials

Ind ian  Jou rna l o f N atu ra l R ubber Research 
R R l l  A nnual R eport
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