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FOREWORD

Research on rcchnological innovations in crop harvesting in rubber
plantaiions has made considerable progress during the last few decades.
The development of new exploitation techniques has also helped the world
rubber plantation industry in enhancing its productivity in a cost-effectivc
manner. R&D efFom pursued by the IRRDB member institutions have
generated valuable information, which need to be organized, and
disseminated for the benefit of the entire sector.

In order to keep the scientific communityand the rubber plantation industry
abreast with the latest R& D developments on exploitation s>stems in rubber,
the Libraryand Documentation Centre of RRJi has brought outan excellent
compilation entitled ‘Exploitation Technology of Hevea-. An annotated
bibliography’, covering the period 1990-2003. It is expected that this
compilation will serve as a valuable source of reference for scientists and
others involved in the development of the NR industry.
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FOREWORD

Research on technological innovations in crop harvesring in rubber
plantations has made considerable progress during the ksr few decadcs.
The developmenr of new exploitation techniques has also helped the world
rubber plantation industry in enhancing its productivity in a cost-cfFcctive
manner. R&D efforts pursued by the IRRDB member institutions have
generated valuable information, v/hich need to be organized, and
disseminated for the benefit of the entire sector.

In order to keep the scientific community and the rubber plantation industry
abreast with the latest R&D dewlopments on exploitation systems in rubber,
the Library and Documentation Centre o fRRII has brought out an excellent
com]>ilaTion entitled ‘Exploitation Technology of Hevea: An annotated
bibliography’, covering the period 1990-2003. It is cxpccted dsat this
compilation will serve as a valuable source of reference for scientists and
others involved in the development of the NR industry.






PREFACE

7 here has been a iremcndous progress in cxploiiation technology o frubber
in the recent past. Considerable attention is being paid to research on
ejplo.rarion s)-stems among rhc IRRDB member instimtes. As a remit
there ,s a virtual informarion explosion globally. To familiarize with the
latest developments in this field the infotmarion scattere.1in ditTerenr forms
such as periodicals, books, monographs, conference proceedings, etc., haw
been organized here In a systematic manner for the use of NR plantation
industry. Itishoped that thiscompilation would be a good refetence material
m this direction.

1pkce on record my appreciation to all concerned in the cttdinble cftbrts
ofbringing this Bibliography i-ii. 'Ejtploitadon Technology ofHma-. An
Annotated Blbliograpliy' at the appropriate time in connection with
international workshop on Expioiration Technoiogy in 2003.

K.R. VJAYAKUMAR
IRRDB Liaison Officer
2 December 2003 (Exploitation Technology)






ABOUT THE COMPILATION

Wec hereby presejii the publication entitled 'Exploitation Technology of
Hcvea: An Annotated Bibliography’ in continuation of the two subject
bibliographies published in 2001 and 2003 respectively. It provides
information on varioui aspects of exploitation systems and related areas
such as tapping system, stimulation, rain guarding, labour productivit>-.
TPD etc. The bibliography, covers the period from 1990 till dale, contains
a total number 0f200 rccords. The materials were collected from sources
like journal articles, conference proceedings, workshops, symposia, books,
monographs and agricultural data bases like AGRIS and CAB CD-ROMs.

This compilation has three sections. In Section 1, which isthe Bibliography,
articles are arranged alphabetically by title followed by authorfs), citation,
abstract (in majority of cases) and key words. Section Il is the Key word
Index comprising all the relei*t key words from the respective articles.
Section I11 is die Audiot Index. The key word and author indices are
suffixed with rheir entry numbers.

The urgenc)' in bringing out the compilauon belire the IRRDB Workshop
on Exploitation Technolog>'and lack o fsufficient time did not permit us to
collect an exhaustive range of information. However, maximum efforts
have been made to collect relevant references available.

We are grateful to Dr. N.M. Madiew. Director for giving permission to
publish this bibliography Thanh are also due to Dr. K.R. Vijayakumar,
loinr Director for providing necessary guidance and keen interest in getting
published this compilation on a priority basis.

We appreciate the full support and wholehearted co-operation of our
colleagues in the library, without which, perhaps publication of this
compilation would not have materialised within a spell of three months.
The assistance rendered by Mr. Kurian KThomas on all matters connected
with the printing ofthis bibliography is also appreciated. Thanks arc also
due to M/s. Creative Minds, Kottayam. M/s, Alois Graphics, Kottayam
and M/s. Colortone Process Private Ltd. Cochin for timely printing ofthis
bibliography in a short notice. Any suggestion for improvement is highly
weicome.

N. I"THA
2 December 200.1 MERCTJO.SE
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Jacket system; A promising improved system of extracting latex
from rubber trees
Hoong, Chan Wcng and San, OngTcc
Thtphiuter. 68(801):1992. 587-596.

Early resulrs ofthe AAR Jackcr Sysrem are promising. The method Involves tapping short cuis
once in iluce to four days combined with application of a stimulant enclosed in a jacket at-
tnched to the bark. Marked increase in yield per rapper was obtained on niosc ages of rubber.
Orher benefits of the system are significant reduction in tapper requirement and extension of
economic life of trees. The system appears to be able to solve the current woes of the rubber
industry subject to evaluation of its long-term effects on trees.

Key word.v AAR Jacket system; Latex extraction; Malaysia

Accelerating rubber technology adoption in Indonesian rubber small
holdings
Supriadi, M and Nancy, C

Proceedings ofthch,doyie$ia»RMerConfertnceandIRRDBSymfriium. 12-14 September 2000,
Bogor, Indonesia, V2. pp.385-398.

Even though some successes have been achieved through various development projects launched
by the government, the majority of firmers In Indonesian rubber smallholdings have remained
untouched because of some constraints, especially the limitations of government budget. In
light of this limited result the government has been promoting a self-help development polici-
m estate crops development which requites greater self-belp communit)" initiatives and broad-
based participation of smallholders. This means that the .smallholders are encouraged to im-
prove their rubber farming by adopting the recommended rubber technologies using their own
efforts and resources. To accelerate achievement ofthis objeaive, an adaptive self-help develop-
ment approach is proposed. In this new approach, development programme is designed based
on the characteristics of the village. Self-help rubber development programme fiar progressive
villages include; the improvement of the quality of rubber planting material, the exploration
and mobilization of rubber development fiinds and the provision of intensive extension activi-
ties through various media and limited development assistance to the targeted farmers In
addition, the provision of various rubber technolog>‘choices for different condition of farmers
or users is suggestetl to accelerate the rate of rubber cedinobgy adoption.

Key words: Self-help development; Smallholding; Technolog)- adoption-. Indonesia

Advances in exploitation research of Hevea in India

Vijayakumar, K R iThomas, K U; Rajagopal, R and Karunaichaniy. K

In; Global Compethivtntss o fIndim Rubber PLmiuiion Industry: Rubber PUnters Confereme. huiui

2002, (Ed. C. Kuruvilla Jacob). Rubber Research Institute of India, Kutrjyam, pp.155-162.

in the field of exploitation research, for the last one and a half decade, Rubber Research Insti-
frequenc>- tapping (LFT), panel change, controlled upward

tapp.ng(CU n. mini and reduced spiral tapping cuts, assessment ofcn”p loss due to rain .md its

recoveiy tlirough stimulation. Cost of production of natural rubber is highest in India the

reasons being .ueep slopes, high rausfall. liigh incidence of disea.ses .uui'manuring require-



mrnu. Und«r thes«r circumstances, extensive r«fiirch was carried our on LFT for substantial
rtduction in rapping cost As a result, optimum sclipdiiles of stimulation for getting sustainable
ndd increase under d/3 or third daily tapping systems (two tappinps per week) was evolved for
manyixfpula/dones. In addition to thar. fourth daily (threr tappings per fortnigiu) and weekly
tappmg id/") ‘vstems v.irte evolved without any reduction in yield comparable to that under
stimulated d/3 s>-srem. which is and important and novd achievement. Panel apjilication wa.?
found to be the most effcftix-e and economical method of stimulation of basal paneU. To suit
the agro climate of India, modified practice of controlled upward tapping (CUT) was evolved.
In the mt>dificd practice, basal panel is tapped with rain guarding during monsoon season and
CUT i»done during the remaining period. The practice was found to result in sustainable yield
increase lor many yeari. In clojie RRIl 105. crop loss due to rainfall could only be partially
recovered by stimulation, under d/3 frequeng.' of tapping. Under d/2 frequenc)' of tapping
there was no response to stimulation. Tapping of reduced spiral tapping cur with stimulation
was found to result in better girthing without any reduction in yield. This might help in early
opening oftrees. Yearly panel change in the basaj panel resulted in significantyield increase and
reduced incidence of tapping panel drj-ness. Low frequency tapping and CUT were extended
to large number ofestates and medium holdings (more than 100) in Kerala. Karnataka and
Tamil Nadu through lab to land programmes. Ladder tapping of 1/2 V cut was completely
abandoned asa result of this,

Ke> words: Controlled upward tapping; Low frrquettcy tappinp Panel changc; Yield;

India

Advances in exploitation technology and adoption by smallholders
Vijayakumar, K R, Thomas. K U; Rajagopal, R and Karimaichaniy, K
I*prrfr,,cm,d.,mDBS,mfc,,UM -ChalUniafir Natural Rubb.rin GbUiz*m,,. "15-17

P
September 2003. Chiang Mai, Thailand.

In r«en, t,m,, tnos, ofthe exploitation research in rubber focused on ad-

™ ons friv™ r *T _t " . ™ climatic, con-
stramts o(ram. soil water deficit, Eow temperature etc. Even though tapping was |rregu|aar due m

adopted by estate secior, small holders arc yet L take th'*d T
reducon in fre,ue, cy oftappin, to fouXa. Iy"te"torsTrl IANNANAN
nfcessar>"lofcompletesuccesswirhniirr, Att*genrconditions beoime
JMentsw”rran,regular tappingwi,|,,,,,,, .0 ™ ', > ;"
dtspenstng ol cash tapping and Sunday tapp L additional
tncentive to the tappers, etc. In Indta. Ljoriry ofthecs, 1 h fT o
way. However in the smaUboldirtgs Ic ofnri™ | " fpr e
<W. Extensive research has also helped to evolve taol

~chces,,s,ai,ab,eh,ghyie,da,.dlo,gerec,,,,,,.,.,Cl,I[Ar A

6« f' =
“ ending the techt.ol-
_TMAA




gaseous snmularion (RRIMFLOW) ctc. have led to increase the productiviry in tlie lacer part of
economic life. These cecKiaiqucs are also not very popular among smaJlholders.

Key wordt Concrollcd upward lapping; Low frequency tapping; Yield; India

Application of short cut exploitation system to increase yield of rubber trees
Lukman and Karyudi

Bulletin PerkartMn. 11(1/3); 1993.33-36.

(CAB Abstracts 1995]

In order to maximize rubber yield and to prolong the economic life of the trees, the application
of Lthrel [ethephon] (£f) combined with a short cut system was investigated in clones and
seedlings ofO T 1. It was found that the treatments 1/3S d/2.ET2.5% .Ga0.5.20/y {2w) and
1/4Sd/2 (t, t) -ET 5.0%,Ga 0.5.2Q/y (2w) increased average yield to 129 and 141%, respec-
iLvely of rhat ofrhe control 11/2 Sd/2). In addition, the economic life ofthe trees was extended
by 1.5-2.0 limes. The ttesttments did nor reduce the dry rubber content of the latex.

Key words: Ethrei; Shortcut s>'stem; Yield; Indonesia

Application of upward tapping to increase rubber yield planted in Type-
A climatic region of North Sumatra
Lukman
litdoimim Journalo fNatural Kuhbrr Rntarch  14( 1): 1996. 79-83.
High labour cost, low initial, yield of most rubber planting, and international n.arkct competi-
tion at<: a, the trigger for the planters to find out the method for increasing vield of rubber One
ol the possible methods to achieve the above purpose is assumed by application of upward
tapping since BO p,inel. The results of a three-j'ear experiment on GT 1clone planted in t)pe-
A climatic region of North Sumatra showed that upwaij tapping could increase yield up to 21 -
18% above the 1/2 Sd/2 control. Upward tapping with 10 era length ofcut could lengthen rhe
et:onomic lite o( trees more than twice through the minimising of bark consumption with yield
21% above the control. Dry rubber content was not influenced by the direction of tapping,
meanwhile the tapping panel dr,.,.ess(TPD) of upward tapping (=2,2%) was lower than down-
ward tapping (=9.0%), Bark consumption %s higher by increasing the height oftapping panel
The shorter the tapping cut the lower the bark consumption was. Girth increment ,, f upward
tapping {=2,5 cm/yr) was slighdy more than downward tapping (= 2.1 cm/vr). It is recom-
mended to i,ct<;ase the yield ofG T 1clone planted in type-A climatic region of North Sumatra
I'3STd/3.ET2.5%.Ba0.5(1.5). 9/v(m) or 1/4 STA/S.ET2 5%
Ba0.5(1.5).9/y{m)" To lengthen the economic life of the tn»s, it is suggested to use upward
tiipp.ngM clOTd/3.ET5.0%.8a0.5(1.5).9/y(m).
Key words: Ethephon: Upward tapping; Indonesia

Application of upward tapping (UT) with low e.”ploitation intensity to
increase yield and economic life of rubber trees

Lukman

Mo,u,mn JournalofNatural kuhbirRatarek I.i (2); 1995, 94-98.
ufoo long unproductive period, low initial yield and declining yield when tapping approaches
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.he u,i™ foo, .rc .nplc/t ftciors™ of r.1J.=r rrc«, B=sid«, marker
compem.™ 1..S forcc] A< plamers ro incrtaso ,hc yield as higheit and earliest a> poss.ble to
W er cost prite of rul.ber. One of the mcthodi of iiicreasine rield as earliest as possible is
~..,,0,eJ by Upvs-ar) Tappms (UT), started from BO panel. The results of earlier eKpeninents
showed that I T did not always show positive response to each clone and each region and there
is j wndency- ordcclininp yicid in consecutive rapping years. Based on tliar, u is necessary to
carr™ out long-term UT experiments on each clone in different regions, especially by using
low exploitation inreusity The results ofa two-year experiment on GTI done, arranged in a
fiillv randomized design with seven treatments and four replications, showed tlwt UT with
“Low" exploitation intensities increased the yield high significantly, about 34-46 above Down-
vrafdTapping(DT) control. By “Ver> Low” exploitation intensit)' (MclO_), the yicid of UT
was still the same as DT control. Lowering the exploitation intensity would minimize the
declining vield m the consecutive tapping years. UT could lengthen economic life of the
trees although the thickness of tapping cut twice than that of DT and the depth of tapping
cut was the same as DT. Renewed bark of UT was thicker than DT, meanwhile, the percent-
age of Japping Panel Dr}'ness was lower. The percentage of Dry rubber concent of latex was
nor influenced by rhe direction of tapping. !t was recommended to increase yield and lengthen
the economic life of rhe trees (GT! clone) by applying UT with “low” exploitation intensity
ie., I/3STd/3.ET 2.5%.Ba0.5{1.5).9/y(m) or IM STd/3.ET2.5%Ba0.5(.5).9/y(m). To
lower bark consumption and to avoid the sharp declining yield in the consecutive tapping
years. Ul with “very low" exploitation intensity, i.e.. Mcl0OTd/3.ET5.0 %.Ba0.25(1 .5).9/
y(m) could be applied.

Kej- words; Bark consumption; Upward capping: Yield; Indonesia

Associations of structural traits; Yield, girth and occurrence of tapping
panel dryness in Hevea brasiliensis

IVcmakumari. D; Panikkar. A O N; Sethuraj. M Rand Maractukalam, Joseph G.
hfiian Journal o fNaium! Rubber Research, 10(1/2); 1997. 27-33.

\ correlation study on ten Hevert clones showed that the factors detrimental to girth
increment on rapping Favours the occurrence of tapping panel dr>-aess. Laticifer area index was
an exception which has positive association with both. The number of iarex vessel rows, the
number of inrra xylary phloem groups and total volume oflaiex produced together contributed
to 49 percent variauon in the occurrence of tapping panel dryness of which the two structural
traits alone governed 39 percent variation. The associations of characters indicated that a very
high number ofiatex vessel rows in high yielding clones leads to higli incidence oftapping pa.iel
dr>-ness. Hence seiection based on high girth, good quantity of intra xylary phloem and bal-
anced number of latex vessel rows is suggested for sustainable yield by reducing TPD The rnv.’o
strncmtal traits mentioned above ate useful parameters for early prediction of don .1 suscepti-
hi ity roT1 1) a. least to some extent. The .tnportattce ofiaticifer area inde. and number ofii.tra
xylary phloem groups as selection parameters is discussed.
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Availability and welfare of tappers in rubber estates: A case study in some
estates in South Sumatra and Lampung

Njncy, C. Anwir.C-. Jun.iiJi, Untung and Hcndratiic, S

Jurm!Pimlitmn Kam, 15(]): | 23-41.

(Abstrak Hasil pencliiian- Balai Pcnclitian Scmbawa iy82-2002. No- 238)

Sincr riic pasi iinic. the living standards of estate lalx>ur lias been difficult to be improved, so it
is coriccrned rbat [here would be a lack of labour, including tappers in rublier esiatc. The arms
ofihis rcse.irch were to study ihe characteristic and welfare level of tap|>er availability in rubber
estates. The research was done .n governmentand private-owned rubber estares in South Suinareta
and Larnpung in 1997-Total respondents was 180 tappers, chosen by simple random sampling,
i.e. about 5-20% of tappers population. Most of tappers in established estates was permanent
Daily Worker (89-96%). with working period ranging from 6 to 16 years. The tappet™' .ige
were between 33 and 40 years, with education up to primary school (48-57%) and the rest
above primary school (42-52%). The tappers could be considered to have a welfare life, as
indicated by; 1) the asset ownership (land. TV/radio, house. bicScle. livestock). 2) the mtomc
level and percenrage of saving, and 3) the child's education. The availabilit)- of tappers for the
established government and private-owned estates so far has not become a problem. This wa.
rellected by many youths who wish to be tappets, mainly with the following reasons: al. the
guaranteed permanent income ( including oldage security or pension and health guarantee).
b).as tappers, they would still have enough free time because between 13.30 and M.OO hours
they were already back home, c).they received premium and incentives. In new rubber estates,
the tappers were relatively young, i.e. about 25 years old. relatively less liealrhy. and with very
low asset ownership. The availability of tappers in isolated new estate wus still a problem in
terms of the quantity .ind quality of tap[>ers. Efforts that could be made included employing
tapper's family through training, providing public facilities such asand health center, transpor-
tation as well as the basic needs at n*asonable price through cooperatives.

Key words: Rubber estate; Tapper welfare; Upward tapping; Indonesia

Can D/3 frequency tapping minimize problems related to tapper shortage
Nugawela. A; Perics, M R C; Wijcsckcra, S and Wilbcrr, S

Bulletin o fthe Rubber Research Institute ofSri Lmk,i 38:1998. 53-59.

111 Sri Linka the most widely adopted wppiag system is 1/2 Sd/2. The potentiai yitld from this
system is not har\'«ted in the majoriry of plantations due to vacant upping blocks and em-
ploying of unskilled iappt;rs. With 112 S d/3 s>'stem of tapping above problems could be mini-
mized and similar yield levels, i.e. prcsendy achieved yield lavels from 112 S d 11 iy:,tem, can be
harveMtfd wirh a lower cost of prodii(.-tion, d/J frequency tapping will have rhe added advan-
tiges of less bark consumption and improvement in quality of tapping. Also, stimulating rhe
virgin bark [2.5% F.F, Ba 1.612.5)4/y] when tapped t>n d/3 frequency do not rcsuic in a higher
uicidcnce ofTappinj; I'ancl Dr)-ness.

Key words: Bark consumption; d/3 frequency topping; Tapper shortage. Tapping paiid dry-
ness; Sri [,anka
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Changes in some physiological latex parameters in relation to over-
exploitation and the onset of induced tapping panel dryness

Yusof Far.dih; Arij*, MAS; Ghandima.hi, H; Hamiah, Zainab; Sivnkumaran, S and
Veang. H Y

JsurnalofXatur*lRuhbnRaeanh 10 (3h 1995. 182-198.

A3rappm” p.ncl dryncsi ofthe rubber tnrc developed in res[K.n« to various stress rr*iments,
significant changes in invcrcaseand polyphenol oxidase activities, total sugars and total solids in
the latex were found ro be associated with rhe intensive tapping and ethcphon trcatmenrs.
These changes appeared to be related more to the exhaustion of the laticifer system (over-
exploitation) than to the basic causes of dr>"ness. The>' were unreliable predictors ofdryness in
situations where rhe dryness was nor accompanied by increased yield output, as exemplified by
the pin-pricking stress treatment. In rhe early stages of the stress treatments, latex proline and
copper content increased with all the experimental treatments attempted, irrespective ofwhether
vield output was increased. These results suggest thar an increase in latex proline or latex copper
might serve as a warning indicative ofincipient or impending dr>ncss.

Key words; Ethephon; Tapping panel dryness; Yield; Malaysia

Chemicals for yield stimulation (Malayalam)
V'ijayakumar, K R

Rubber, iil-.m i. 14.

Kc)' words: Stimulation; Yield: India

Clone growth and stimulation: Latex production factors

Gohet, E; Prcvot,J C; Eschbach, J M; Clemenc, A and Jacob, J L
Phimtions-Rechrche-Develc , 3{!): 1996.30-38

Vanations m tree growth, yields and physiological condition (sugar and mineral phosphorus
contents) ofthe latjcifers were studied on five Hevea clones AF 261, AVROS 2037, PB 217, GT
land PB 235. under the effect of up to 78 stimulations per year, The trial indicated strong
compention for assimilate distribution between growth and production and revealed the limits,
serious maliunctioning occurred. It was concluded that in order to be efFecrive, stimulation

must only be used ifthe done typology and physiologicil condition of the latex-bearing tissue
in rhe topped trees arc precisely known.

Key words; Clonal response; Clonal typology; Tithrel; Stimulation

Combination tapping systems to increase yield and save bark
Kuswanliadi; Junaidi, Umung and Thomas

Bulletin Perhbman Ruhyilt, 1991, 7(2); 74-77.

(AUsir"k Hasil pcndiciaii- BaUi Prodiiian Sembawa 1982-2002. N0.180)

IdvTJith T “ PPi"8 sy-'ten. on plant growth

ol ~1G 11/2,8)d/3, 1/2S d/.i (,,20. E12.5%. G.|. 0.12/y (,,.) and 10 PC; (2% m 1/2S d/3
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ET2.5%- Gaf. 0.12/y (m) combination capping systems were comparable wiih 1/2 Sd/2
but iower tlian 1/2 Sd/3 ET2,5% Gal. 0.12/y(m).The bark consumption was lower in combi-
nation system. Plant growth was not afTecced by tapping system. Based on those resulti n was
recommended to apply 1/2 S d/3 system wirh stimulation for tapping on BI-I panel.

Key words; Stimulation; Tapping system; Yield

Commercial experience with Less Labour-Intensive Collection System
(LELICS) and polybag collection system
Mohd. Norddin Abd. Jalil and Mamar Abas

I*oceedin” o fthe Workshop on Exploitation Technologies to Address Current Labour Problemsin the
Rubber hidustry, 5-6 December 1994, Kuala Lumpur, Malaysia, pp.140-150.

LELICS (Less Labour-Intensive Collection System) and polybag collcciion .system were mtro-
duced on Ijdang Pinang Emasin Dungun to overcome the problems oftappershorts~e and high
cost ofproduction faced by Kumpdaii Udang-ladangTcrengganu Sdn. Bhd. It was observed that
with M 1S 612 tapping s>-stem, LELICS and pol>-bag coiJeaion could reduce tapper mjuirement
by 33 to 50% compared to conventional practice. Under LELICS and polybag collection s>-stem,
the tapper only taps the tree, collects the polybags once fortnightly and strips off the polybags.
Wi ith the conventional system, a rapper not only taps the trees but also collects and delivers the
latex and scrap daily. It was also observed that under LELICS and polyb” collection system yield
per tapper increased by 64% to 124 as it was possible to tap more number of trees per day By
rapping a large task of 750 trees instead of the normal task of 450 trees a tapper could bring in
more crop and therefore earn a higher w;”e i.e. 45 to 99% more than the conventional practice.
This ensured their continued stay on the propert)-. LELICS and polybag system also reduce
transportation cost by 37% as the crop is collected once in two weeks. This paper repons Ladang
Pinajig Emas experience on the use of LELICS and polybag collection system. To-date. 4159 ha
in Kumpulan Ladang-bdang Terengganu Sdn. Bhd. have adopted the system.

Key words: Less Labour Intensive Collection Sptem (LELICS); Polybag collection system (PCS);
lapping system; Tapper shortage; Yield

Commercial experience with once-a-week tapping: A case study
Kboo Lian Hong

Proceeding o fthe Workshop on Exploitation Technologies to Addms CurrentLibonr Problems tn the
Rubber Industry, 5-6 December 1994. Kuala Lumpur. Malaysia, pp.70-79,

Once-a-week tapping s)stem with ethephon stimulation wis evaluated on a commercial task
size basis on six tasks of 1978 plantings, clones PR 255/PR 261 from 1984 onwards. The
average yield per tapper over the last eleven years was 60 kg dry for the d/6-t.ipped area against
22 kg recorded in the d/2 -tapped (control) area. The average tappers income, which has been
the highest on the estate, was 82% more than that earned by tappers in d/2 tasks. The average
capping and collcctioii cost per kilogramme was 22 sen I0\%er than that of the d/2- tapped anJ
25 sen lower than that of the average estate cost. The average return per hi-ctare over the eleven
years for the d/6-tapped area w-is better than that ofthe d/2-tappcd area (RM 210 more) despite
a lower yield per hectare (88% ofd/2) largely because of the lower tapping and collcciion cost.
This paper reports the findings established from the commercial experience as well as high-
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F.xpliiitifionTfchiioiogy | Uvea

i.phc the [>mrB.. of a.ing oncr-a-w”k tapping, pariical.riy i,, sin,anon, ofacure .hortag. of

i“pcrs. Som. pracricJ proble.n, .ssoci.u<rd with the implcmcntat.on of ihi,. sysffm arc aUo

indicatod and ducusscd, i( is cspecred that based on the experience gatned w.rli tins system

over the preceding 11ve.m. it will iiKrcasingly be adopted in areas coming .nto tappnig within

both the esraie and the gtoup.

Ke> words- Kdicphon; ()jicc-a week capping; Tapping system; Stimulation

Comparative effectiveness of different stimulation methods on vyield

performance o( Hevea brasiliensis

Rjt"gopal. R; ijayakumar. K Rjnd Thomas. KU

In: Plutiuuion Cro”s Resetnxh andDevflopvieni hi ihe Neiv M‘dUnnum: PIACROSVMKIV. 12-
Decenjbet 2000 (Eds. IIRethinam <m.) Coconur Development Board, Kerala. India, pp.

420-'f23.

tIn'tj hTusiUtiv-u Muell.Argis the most important source of natural rubber. Erhej*hon (2'chloro-

crhj-i-phoiplioric acid) is widely used as an yield stimulant in rubber plantations. Effectiveness

of four stimulation methods (lace, groove, panel and bark) at four concentrations {0%. 2.5%,
and 10%) were evaluated in clone RRJI 118 under 1/2S d/6 frequency of tapping. Among

the \-arious treatmems, panel application was found to be more efFcctive treatment. Tliis was

funher confirmed in clone RRII )05 under d/3 frequency'oftapping. Results show that, maxi-

mum resj.wnse can be achieved by panel application. The concentration ofethephon can also be

reduced to 2.5"0

KtT words: Stimulation; Yield; India

Comparative evaluation of two tapping systems on yield of selected rubber

clones in Nigeria

Ibircrtio. O Sand Aigbekacn, EO

\'irfrtdn Journal of Trtt Crop Research. 4(2): 2000. 69-84.

(CAB 21W0/08 - 2002/07)

TK. effc. of ™o .apping sysiems, K, Ifspiral .Iter,,,,r. dally tapping |s/2 d/2) and |, If

AP al upp,r.g r-cT ,h,rd day W2 d/3), on d,. yield of four rubber clones/ seedlings /as

c/a uared a, lyan.,mo Benm tir>" in Nigeria between March and September 1998, The clones/

Ue;fcrTrS»er” =nd miced
(CM and PB5\51 con ,is,e, V' '/"""S§ f°“rdont-s evalua.ed, RRIM 500
N51, M7 wluie s/2 dP gave ,™a‘ive™ 6™ "enue of
(NI'V)of /2d/3  3682rj™ n
U%- With these results, s/2 d/2 gives better resuTf" |" ™ ™ |

' MPrLtTM coLnrry, and is

.herc-fore sugRes.ed IW use,
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Comparison of different methods ofyleld estimarion in Hevea brnsiliensis
Aniainaka, E E and Olapadc, E O

hidianjonrnalNaiural Rubber Rcitimh ~ 3(2); 1990.98-101

E-ivemethodi ofestimating dr>-rubber yieid werre invesrigat«d in eleven clones of A/fmi bmiliefisis.
The tapping system used was 112 S d/2 -without stimulation. The conventional method ofair-
dr)'ing of cup-lumps was found to over-estimate yield. The Meirolac method gave values closcr
to those of the standard method, though not dose enough to the required tolerance. Pending
identification of an alternative method giving results within acceptable tolcrance, rhe Metrolac
method may continue to be used with reservation.

Key words; Air dried cup lump; Dry rubber content; Metrolac methcxl; Yield e.stimation

Comparison of functional properties of ecosystems for rubber plantations
under different lapping systems

Jusheng, Jiang: Wciki, Lin; Guishui, Xie; Yuekun, Wang; Junming, Chen: Mingdao,
Cai and Xianhai. Zcng

Paperpresented at IRRDB Symposium, Haimn. Chum, 1999

The ecosystems of rubber plantations of clone PR 107 under S/2 D/2 (old or traditional tap-
ping system) and S/2 D/4 + El (new tapping s™'stem) were designed for positional observation
of soil nutrients, k-af nutrients, physiologicai parameters of latex, mete«)rological factors and
yield. Comparative analysis of single and multi-factors of the result.uif data derived from tv.-o
years observation manifested that the material rec>'cle and energy metabolism under similar
cnvironnicnial conditions and management were obviously higher in the rubber plantations
under new tapping system than under the old system. The plantations under new system con-
sumed more soil organic matter (6.6%), soil nitrogen (9.8%). soil available potassium (2%)
and soil water (1091.69 kg/haj annually than those under old system bur less soil available
phosphorous. The plantations under new tapping s>-srem contained soil available phosphorous
J15% higher than those under old tapping s)-stem, which was likely due to improved enei”-
metabolism responsible for enhanceti utilization efUciency of phosphorous and hence for less
soil available phosphorous, or due to improved availabilit)” of soil phosphorous bv changing
root-system ecological environment after ethylene stimulation. The principal factors influenc-
ing ph)-siological fimctions of the two rubber plantation ecosystems (new and old tapping s\r-
tems) were different in some way The eflect of Mg+2 content ofleafon DRC of latex and the
effect of maximum [empt-rature on R-SH of latex were similar in tiie plantations under b<wh
new and old s\-stems. whereas the ecological facrors alTeciing Pi, Mg+2 and sucrose content of
the latex were different under both ecos\-stcmv The physio-ecological factors comprehensively
intlucncmg the latex producing function ofthe two ecosystem were different. The main factors
affecting average yield pec unitarea and [>ertree indudcd Mg+2 content of It-.ifand raining days
per month for the new tapping system, whilst DRC oflatex and content ofsoil organic matter
fin’the old tapping system. T he above results suggested that rhe environmental condition adapted
to growth of-the rubber tree had changed grc;irly after the new tapping system was adopted. The
control techniijues for the rubber plaiUiition ecos\-5tcm of the new tapping .mtcin should in-
cliiik- improvement of compotients of ffrtili?cr .md changing of the frequenc)- and date of
fertilizer .ipplaation. application of organic fertilizer for improvement of soil organic marter.
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hxploit<ition Tcch»olog>’ ot ihvea

jnd of plant cowts ofr,, bl« pla,,.,.no,,. f»r conserving wa.tr and .ncreas.ng
Th. pbo.pho,ou. nimbolism observed .n tho rubber plan.a.,on uncin- .he new ,ap-

ping smcm ncfcls further research.

K~- wirdi,' r.hvkne; Func.innjl proper.ie.; R..bbfr plan.ation ecosysieini Stimula.ion; Tap-

ping svitcm: China

Components of varia..ce for tapping panel dryness in Hetiea brasiliensh

Mydin, Kavi.ha K; John, Alicc; Maratmkaiam, Josepil G; Saraswathyamma, C K and

Saraiwdthy, I

Paperpreientfdat fURDB Sytnpostum, Haitian. Chhu. 1999.

A large scalc evaluation trial o f2 1clones of Htvea brMtliemis was studied with respect to yield,

ginh and the incidence of tapping pane! dryness (TPD) over nine years of exploitation. Tap-

ping panel dr>-ness was confirmed to be a distinct clonal characteristic with high heritabilicy and

low generic advance. A significant positive correlation of TPD with girth and girth increment over

nine rats ofrapping was obser\eil. The distribution of TPD af?ected trees in the field was non

random in most of the clonK studied. Nonaddidve gene action in the inheritance of TPD as

indicated by the geneiic parameters and its implications on Heueit breeding arc discussed.

Ke% words: Clonal response; Genetic advance; Heritabiiit}’; Tapping panel drj'ness

Contribution of the dynamics of vegetative growth ~ Hevea brasiltensis
to the determination of tapping norms

Obouaycha. S; Boa, D; Gohet, £; Dian, K; Ouatcara, N and Keli, Z J

IRRDB Symposiutn on Nurur.i/ Rubbtr(Heuea brasiliemis) V2; Physiology and Exploiuition and
Crap Protatiou mdPlanting Methods Sessions, 34-15 October 1997, Vietnam, pp71-79.

A study to determine ‘norms"’ for the tapping of Hevea brasiliensk is being carried out in Cote
d lvoire. This isaimed at defining an age and minimum circumference for rhe opening of Hemi
which takes into account the notion of physioiogial maturity. The modelled vegetative growth
curve ISasigrno.d with a gradient change point at the third phase that is a plausible solution to
the problems of this study. Analysis of growth dynamics shows that this point hardly varies
irr«pcer.ve 6fthe ~owih class of the cione. and rakes place at the sixth year ufier plaiuine. in
addition several observations on the growth ~ Hevea under different conditions lead to the
proposal ot a mtnnnum tapping circumference linked with the growth class, thus combining
the norton of age and size. This study finally shows that economic objectives are not always
adequate for some of the requirements for the development of pk,

Controlled upw"ard tapping
Jayachandran, O T

acr.,de manner and ,oday we have varloL.s con.rolled sy,.ems .,, produce larex in



24

25

26

a susraincd manner. Over the years various sysrems and ajmbinations have been implemented
bur the growth in yield per ha. per annum has been around 3%. The cost of inputs has been
going up drastically and it isabsolutely essential that the producrivit>- is improved immediately.
The existing systems may not be able to deliver the goods and as such, we have to think of
updating an exploitation policy. The Controlled UpwardTapping (CUT) has proved its supcri-
oriry in production compared ro rhe conventional systems, in the various trials conducted by
AN\T over the years, the production with CUT increased in the range of 40% to 60% with a
cost ret.luction of about 40%. The response of CUT was best on d2 frequency: There was no
adverse secondary affects such as Brown Bast, Dry trees or on DRC. CUT is essentially the
reverse of normal downward tapping and is an ideal system for exploitation of the high lesel
virgin bark. The angle ofthe cut can be 30 degree and length 1/2S, stimuladon can be carried
as isdone on odier panels. The problem of latex spillage can be corrected by tilting the knife
correctly. Rainguarding can be carried out using shades or 18" plastic. Trials were carried our by
AVT on 1/4S. 1/3S, and 1/2S length of cuts. 1/3S was found to behest. Shorter curs permit the
trees to be tapped longer and height increase is also restricted. Extensive trials on CUT has
proved It 0O be a superior system of tapping and the benefits are higher yields and cost reduc-
tion, higher tasks, no bark island cfFecc, better drainage area, and ladder can be avoided. It has
proved to be better s)scem for the exploitation of higher panels than the “V cut. It is also far
superior to the tapping of regenerated bark on the low leVel.

Key words; Controlled upward tapping; Tapping system; India

Controlled Upward Tapping (Malayalam)
Vijayakumar, K R and Thomas, K U

Rubber. 344; 1994. 7-9; 31

Key words: Controlled upward tapping; India

Correlation between quality of smallholder rubber plantation with tapping
pattern used and smallholders income: Case study in Proyck PIR Khusus
1 (First special Nucleus Estate Project) in Tanjung Santan, East kalimantan
(Indonesia).

Darmandono

Risalah-Pentlitiaii-riinit-PeueliuathPfrkebuiian-Grtas (Indonesui). 19:1992. 13-29.

(AGRLS 1995-1996)

Key words: Smallholders income; Tapping pattern; Indonesia

Critical need to enhance yield and labour output to assure sustainability
of rubber plantations in Malaysia
Chiindran, M R

Proicedhigs afSeinitiiir oil Low Intensity lhppiugSysmm (UTS), 10" Augu»t 1998, Sungai Buluh,
Selangor. Malaysia, pp.3-16.

Natur.il rubber as a raw material has been facing low prices for over 10 years, and the situation
ISexacerbated hy the current currency crises in the nujor pro<lucing countries. The continuing
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low p,,c« of,.t,b.r have m”~nc .h.t .he capiul inflow ,,.cd.d to d«.lop or mdnu.n rubb,,
ph,u., ... M » te at.r.c,.ctoin,«rors. A.. co,scquca«Ac, Lnste.n ad.dmc
mam rubber: ih,. to an ntfm .salsoapplicblc .0 ,I,c smallholder sec,or. Even wirh a
salepricc..I'RM 150/Kg | for prtrraum grades ofprocessed rubber) h.gli yielding esrarcs (1500-
KiOO Ivf/ba/vearl obtain profits which are vei,- much less than obtainable from an average
yidding 12" wnues FFB/hal oil palm area. All added disincentive is the low labour productivitj"
under the conveniional di'2 and d « systems of tappmg. The nciviy introduced Ix>w Intensity
lapping S«tem | LITS) isan avenue to increase productivity or more to answer the problem of
acute shortage of labour. There is an urgent need to increase production efficiency through
improved clones with much higher productivity’and improved exploitation systems with more
trees tapped and higher produciiv'it)’ per man day.

Key words; Lo\v intensity tapping; Producrivit)’; Yield: Malaysij

Current status of trials on AAR Jacket system of exploitation of rubber

Hoong, Chan Wcng and San, Ong Tec
\n:EnstiringsttsUiiiiabililyaiidcompetiut'e»essoftheNRiiidiistTy: Proceeding! o fthe Rubber Grow-
ers Conferrucf, 1995 {Ed. AMui AzizS. A. Kadir). Rubber Research Institute o f Malaysia, Kuala
Lumpur, MaJaysia. Pp.i35-144.

This paper reports 22 to 38-monchs’ results from nine experiments on the AAR Jacket System
ofexploitation ot rubber. Most jacket treatments in the nine experiments exceeded dicir con-
trois in yield per tapper, ranging from 3% to 43% higher. Response in yield per hectare ofjacket
treatment.s was more variable than yield per tapper. In the experiments on Panel Bo-1, all jacket
treatments yielded below rheir controls. In the experiments on otiier panels, jacket treatments
rapped on a lower frequency than their control mainly yielded below cheir controls, while those
tapped on the same frequency yielded above their controls. Except for the highest stimulation
rate of4W mpa... erhephon applied on Pavel80-2, which raised tree dr>'ness to 20 compared
with 10 for the control, incidence ofdn mess; ofjacket treatments was more or less similar to
theucontrok ntenm jacket systems for various panels arc proposed based on the rrial results
obtained .ind also on the current exploitation needs of estates.

Kc)- words:  AAR jackct system; Tapping system: Tree dryness; Yield; Malaysia

HantrtiM "“PP'rg pa™:! dryness (TPD) in rubber

Siswanro, Darus-samin A

01(1)-1955 10 K,
(HOIITCD 1989-2001/09)

harve.. lme Resting Jh J II1W I . -
The me.it e#(‘ectlve reatment wa< tn Er,i i i beneficial effect,

testing (« ™wa's " ted"er tife” 001" 7 "
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times the recommended dose or 250g/plant, twicc a year. TPD diagnosis can be advanced by
3-4 weeks by detecting a reduction in the sucrose concentration and an increase in the phos-
phate ion concentration in the latex. Blocking index and flow rate also increased during the 4
weeks before TPD woj. noticed.

Key words: Tapping panel dryness control; Indonesia

DOL and enlarged task: Concept, merits and shortcomings
Hassan, Mohdjohari; Nayagam, James; Sivakumaran, S and Wan.Yong Hing

ProceeMngs o fthe Workshop on Exploitation Technologies to Address Currentlabour Problems in the
Rubber ludustry. 5-6 December 1994. KuaJa Lumpur, pp.111-121.

Division oflabour (DOL) and enlai®ed task are .ilternativc labour management systems in latex
cxploitarion, geared towards addressing tapper shotrage problems presently encountered by the
rubber induscr>"in Malaysia. They emanate from the need to reduce labour requirements in the
estates. The two approaches adopted together wirh other less intensive exploitation systems
could significantly reduce labour requirement in the rapping and collection operation and con-
tribute towards increasing labour productivity and income. Reduction in estates margin couJd
be minimized, if not increased, by reducing unit cost of production through adoption of the
novel approaches in a labour shortage situation, DOL separates the conventional twin function
oftapping and collection. Thus, a tapper only taps tlie trees and the task of collecting the latex
is delegated to any unskilled worker. This enables the management ro double the task size
allotted to a tapper. Tapping skill is optimised when the experienced tapper is able to tap an
extended task using the time otherwise used for collection. The resultant increase in tapper
productivit)- and wages mutually benefits labour and management. In the enlarged task, work
allocation to the tapper is maintained as in conventional operation, except that the task size is
extended. In this case, the task is not doubled but enlarged, as the individual has to perform
both functions of tapping and collection. The obvious advantage of this approach is the reduc-
tion in tapper requirement, without necessarily employing additional labour for collection. As
in DOL. tapper productivity and wages improve with increase in task size benefiting both
labour through increased wages, and management through increased productivity and lower
overheads. Investigation was carried out to examine the leasibilicy and viability of both these
approadws. It included determining the task size the labour could handle, yield le\els and the
extent ofcrop loss, given the possibility of pre-coagulation with extended tapping time, earn-
ings ro labour as well as cost and margin to the estate. Modifications were made to the MAPA-
NUPW wage agreement with regard to basic output, crop incentives and tree bonuses to
ensure increased income to labour without adversely affecting the estate’'s margin. It was ob-
served thut bodi approaches were feasible and each had its strengths and weaknesses. In the
DOL approach, tappers could rap more than 1000 trees withm the normal 7 h of work. Under
the enlarged task, task sizes could be increased to 900 trees. Although fatigue was not apparent
in tapping, signs were shown during collection. Tappers when given larger tasks were quick to
self-adjust by increasing their work speed and reduccd rest and slack time in order to complete
(heir work within the specified working hours. There was no marked loss in yield <g/t/t) as
tappers were generally able to complete tapping at or before the threshold time of 11.50 a.m.
alter which tupping is considered uneconomic due to pre-coagulation. Cost of tapping and
collection, tapping margin and earnings were favourable to both estates and workers. However,
an apparent weakness ofboth approaches is that during late tapping it was necessary to revert to
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Exploitarion Tecimology cif/-/ei/en

tom-cnikKMu! usk tu coniplcrc tapping within the thr«llold time. DOL, wtiilc saving and
optimising labour on tapping. r«}uir« additional labour for collection and liencc is not essen-
ti.iliy a Likmr wvmg itii-ilhkl. It is, however, .uifjctive ro estates th;u nuinrain their scarce
rappirjg bbour turce and recruit unskilled iniinigiunr Ivibour as collectors. The enlarged task
sjv« on [otd! iabour. aliliousth there is a narrower range to which task size can be extended. It
iiiamtatnj tlu- consentionji svsteni of (iperjtion and hence faces less resistance to change and
less problems of logistics. One strong point of this approach is the higher wages it offers to
uppers conifwred to DOL. .Assisted coliecrion is, howTver, required fordoing both rapping and
collection as collection cdn be taxjng. This paper reports results of investigations carried out to
determine if these approaches are feasible and viable. It also discusses their theoretical concept
as well as the merits and liniiiacions.

Key words: Management systems, alternative; Tapper productivit)'; Tree productivit}’; Malaysia

Dr)-ness syndrome, spreading and control of tapping panel dryness in
suggested clone of rubber trees
Siswanto

Puiut Peueiititiii Biouknologi Prrkebumn 5(\)-. 1997. 2-15.
AHORTCO 1989-2001/09)
Key word>i: Dryness s)-ndrome; Tapping panel dryness control
Dynamics of vegetative growth of Heuea brasiliemis in determinin£
tapping norms n
Obo.aycba, S; Boa, D; Gohct. E; Dian. K: Ouattara, N and Keli, 2 J
M rm ! ofRubbrr Rfsenrrb 5{\): 2000. 53-62.

mmo account ,hc notion of pliylioiogiar,!'1"Zin.'TT
with a inihecLn/n, ,T|

™oy

pmbltras of this study. Analysis o f Brow,h dvr " solution to ilk-

sp».™ - fr(cgrowthc W tL ¢ Z

idditioii. scvttai observjtions on the growtli ofhz

proposal ofa minimum tapping eirtii linlad wirl 1 * 7 “ "™J't'ons support ilic
ofagc and si,,. ® 6™ ""I' dass, thus cotnbinntg th. notion

Key words: Tapping norms; Vegetative growth; Cote d' Ivoire

P"'«'ire tapping

The
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tlic spout and into the iatex cup. This tcchiiiquc of txtractmg latex was carricd out on young
iminaturc rubber trees of several doncs. The objective is to reduce tlic inimaruriry period by
ally puncrure-rappiiig for a short duration and tubsequcndy by the convenrional capping
system (CT). Results of five years on clone PB 31 1 shnwcd that early exploitation of trees
opened for tapping one year earlier could result in extra yield and higher net revenue than those
trees opened for tapping one year later Comparing FP arui CT on trees less chan cm girth
.ind opened for tapping one year earlier, the yields of PT during the first five year were similar to
those under CT. Subsequent conventional tappings from s«cond to fifth year showed similar
yield performance in both the ex-punctured and non-punctured trees. The net revenue of five
years indicated only niarginal diftereiice between PT and Cf. Since PT had advantage over CT
in terms of bark consumption, early exploitation with PT is recommended. The trial on early
exploitation with PT on various clones and crown-budded plants indicated that there was clonal
response to PT For example, clones PR255, G T 1. PR107 and AV 2037 performed better than
clone RRIM ftOO.Clonc PR255. however, showed high incidence ofbark ‘burst’and early PTof
this clone can be problematical for subsequent CT. Another experiment on early PT ofclone
GTI showetl that subsequent C f should preferably be carried out on virgin bark and not
iiiimediaccly on punctured bark.

Key words: Clonal response; Girth increment; Puncture tapping; Tree dryness; Yield

Early opening of trees to improve productivity and profitability
Gan, LT; Chew,J S; Chew, O Kand Ho, C Y

In; Tairurdi Gnuiier vinbility ofthe Natural Rubber Industry: Proveedings o fthe RRIM Rubber
Growers' Conference. 1991. (Ed, Abdul Aziz Bin S. A. Kadir).RRIM, Kuala Lumpur, Malaysia,
pp. 147-168.

7ri.jl results have reaffirmed that earh’ opening for rapping at 40 cm and 45 cm when 50% of
the itand had attained the”e girth sizes, had no long-term deleterious effects on yields, girthing,
dr>- rubber content (d.r.c.), incidence of dryness and percentage of late drip compared to die
conventional 50 cm girth size of opening. It was also shown that the advantage of early yields
made possible by early opening, afforded earlier returns on investment and lowered cost to
maturity for all three clones e\'aluated wz. RRJM 600, GT 1and PB 260. Stimulation boosted
yields ofearly opening, thus making it a more attractive proposition. Higher cthephon concen-
trations increased yield response but also resulted in higher incidence ofdn’ness and percentage
late drip. In addition, higher stimulation regimes had an appjrenr depressive effect on girthing,
irrespective ol sizes of opening and clonal material. The relative Net Present Values (NPVs).
Internal Rate of Return (IRR) and Payback period ofall clones were improved with cirly open-
ing at 40 cm and 45 cm compared to the conventional 50 cm.

Key words: Clonal response; Dry rubber content; Economic analTOs; Srimulation; Yield

An economic analysis of the commencement time for tapping rubber by
smallliolders in hnperata areas of Indonesia

Gtisi, P G and Menz, KM

jourmlofNatural Rubber Research 10(4); 1995. 276-282.

A bioccononiic model for estate rubber is niodified to applv to condirions facing Indonesian
smallholders in Itiw ferrilic)' hnperata areas. The economic comfHjnenc of the model is updated
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¢ rUC.mjrtAiin 1995. The modifications lo chc model arc
using pncfv and Lecsts prevailing in tapping should commence. It is

mLdeliing ,s. powerful tool for analysing issues ofth,s type. M.ere the undertak-
ing of long run bioph”ical experiments is prohibitively expensive.
Key words: Ethrel; Shortcut system; Yield; Indonesia

Economics of less labour'intensive tapping systems
Nayagam, Jamcsi Wan.Yong Hing; Hassan, Mohd.Johati and Sivakumaran.S.

oliA. B,phim,m T.ch,ohgi«,0AdJms CurrentUhourPM ms ,h.
Rubber Imfusrry, 5-6 December 1994, Kuala Lumpur, Malaysia, pp. 183-193-
The conventional methods of tapping and field upkeep are comparatively labour intensive.
While the demand for labour is high, the supply has been continuously decreasing. This has
resulted in incrrasmg labour shortage and. consequently, larger areas arc left untapped. Besides
labour shortage, the"praducers are also facing rising production cosr. In spite of the high pro-
duction cost, v.-ages and fringe benefits of the workeit are still comparatively low. This in rurn
has encouraged increasing number ofyoung workers to migrate to urban centres in search of
better paying jobs. Since tapping accounts for 70% ofthe labour force and about two-thirds of
the production cost, extensive adoptive research on labour and cost saving tapping systems is
being carried out. This paper outlines and discusses economics of some efficient systems, namely
DOLCUP, DOLBAG, enlarged tasks, stimulated periodic and stimulated d/6 (once-a-wcek).
In anahsing these systems a rwo-fold approach was adopted. First, the output, production cost,
tapping margin and tapping wages obtained with these systems were compared with that ofthe
conventional system under no tapper-shortage situation; then, the same comparisons were made
on the basis ofdifferent levels oflabour shortage. The data used here were those obtained from
the relevant field trials conducted in Selangor, Negeri Sembilan, Perak and Johorc. When there
were suf?lcient tappers, the use of the conventional d/2 or d/3 system ensured optimal output/
hectare/year. With DOLCUP. DOLBAG and enlarged task systems, comparable output per
hectare per year was obtained so long as the tapping was completed well before 11.30 am and
recovery tapping carried out properly whenever necessar)-. The stimulated periodic tapping
system showed that it was capable ofgiving better output. As for the stimulated d/6 system, the
crop output (kg/ha) dipped by about 19%. Tapping cosr. which also includes the collection
cost, was highest for the conventional system, followed by enlarged task, periodic. DOLCL.T.
DOLBAG and d/6 systems. The reduction in production cost corresponded with the amount
of reduction in labour used for the respective systems. For DOLCUP and DOLBAG there was
a 50% reduction in tapper usage though additional unskilled workers were engaged to collect
the crop. For enlarged task the reduction in tapper requirement varied from 14 to 33% as the
task size was incr~d from 600 to 900 trees. In the periodic and d/6 systems, there was less
usage oi tappers by 25 and 67% respectively. Tapping margin, i.e. gross rex'enue less tapping
cost fincludmg collcction and stimulation costs), obtained from these labour-savinR systems as
compa,” ,hc convauional syst=,n d.feed significaiidy. The margin for periodic rapp;r,g
was h,gha d.a,, d.ar of.),, can.rol W aus. of rhc compara.iv. increase in »Mtp,u and rcduccd
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tapping cost. DOLCUPs margin was comparable with the control, whcrtas DOLBAG was
14% lower. This was because latex output for DOLCUP and the control was marketed, as SMR
CV. while lumps from DOLBAG were sold as SMR 10. Tapping margins of the enlai®ed task
systems varied from minus 8% to plus 18% compared to that of the control, mainly due to the
differences in output resulting from the variation in the tappers turn-up for work. The margin for
d/6 rapping was 13% lower ~cause of the 19% dip in output. Tlie lower the tapping frequenc)'
and the larger the tapping area, the higher were die tappers earnings b«ausc of the increased
output per tapping. For the d/6 system, the tapper's daily earning was RM23.00, about67% more
than the conventional tappers earning (RM15.00/day.) For the enlarged task, it was higher by
13-53%. depending on the sia of the task. DOLCUP, DOLBAG and periodic system gave
higher earnings by 17. 8 and 15% respectively. As the supply o ftappers fell, the amount ofoutput
from the conventional system reduced because of the larger area that was left untapped. It was
observed tliat when there was a 25% shortage in tapper supply a producer who resorted to the use
of periodic and enlarged task systems gained in tapping margin by 27 to 45%, compared to the
gain if he were to continue to remain with the conventional system. When tapper shortage
increased to 33% the useof DOLCUP, DOLBAG and enlarged task system enhanced the margin
by 32-50%. With 50% shortage, the introduction of DOLCUP and DOLBAG improved the
margin by 75-100% and with 66% shortage, use of the d/6 system improved the margin by
150%. From the above anal)'ses. it is cJ”r that when there is tapper shortage continued use of the
con\tntional system will reduce the estate's overall profit. The producer may even fece losses over
time. Thus, as the tappwr shortage increases the most appropriate less labour-intensive tapping
systems should be used to maintain reasonable returns from the rubber arcii.

Key words: Economic analysis; DOLBAG; DOLCUP; Tappiiig system; Malaysia

Economics of low intensity lapping systems
Hjssan, Joliari; Sivakumaran, S and Md.Said, Mohd. Ajcbar

Proceedings ojStnnuar on Low Intensity TappingSyitems (UTS), 10* August 1998, Sungai Buloh,
Selangor. Malaysia, pp.103-122.

Low intensity tapping system (LITS) emanates from the need to address problems of labour
shortage and low land and labour productivity that presendy plague the upstream plantation
scctor. The LIT d/6 system shows promise in reducing labour requirementand increasing labour
productivity. The increase in tree productivity on account ofstimulation is insufficient to offset
the loss in tapping days. Consequently, yield per hectare is expected to reduce. The system is
effective in increasing labour productivit)- and income and in optimizing land and labour util-
it)’under labour-shortage situation. The long-flow gaseous stimulation systemsof RRIMFLOW
and REACTORRIM show promise in substantially increasing yield. Results form trials and
monitored development projects confirmed the effectiveness of both gaseous systems ofstimu-
lation in increasing tappers’and smallholders’ income and profit margin to estates, in terms of
returns, owner-operated smallholdings stand to benefit most from these ~stems if smallholders
themselves esrablish and maintain the exploitation technologies. While the long-flow s)'stems
show tremendous potential, there still exist constraints on the ground at the implementation
stage that have yet to be addressed if these systems are to be fully commercialized. One such
problem is rhe high start-up cost especially diat of REACTORRIM. Further cuts in material
cost are in order for the technology to be more affordable to smallholders who arc now the
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succciStuilv commifrcialijed.

Kery wprd.: t.ow mrensitv t.pp.ng: RRIMFLOW; REACTORRIM; Yidd

Economics of tapping rubber trees once a week

Sivdkiim.iran, S; Nay~garn, Jjmcs; Kcwi, Chong and Wan Yong Hing

PLrnien Bullftm. 214:1993. 17-25.

Kf> wordi; Tapping system; Tapping cost

Effect of debarking on Rubber trees {Hevea brasilicnshUadl Arg) affected
by bark drynes.

Thomas. V'inoth; Saraswaihyamma, C Kand Sethuraj, M R

Thr Pknt™. 74(867): 1978.335-337.

An aitenipr was made to tnanagcTPD in rlie rubber plantations by removing the unproductive dr)”
bjrk by successive tapping leaving the residual bark undisturbed. The coinbined activity of vascular
cambium and resi i bark lead to the proccss of bark regeneration. Renewed bark was tapped after

nvo }Tan, and there 'vas a continuous brex flow which indicated that the bark was productive.
However the technique needs fiirdier r before recomr ion for wide adoption

Kp-wordi; Bark regeneration; Debarking; Tapping panel dryness; India

Effect of ET gas dose on the yield and physiological characteristic o(Hevea
brnsiliensis under Micro-cut

Xianzhou, Xiao; Xigiao, Lou; Xiaodi, Wei; Shizhong, Liu and Wcnxian, Xu
Paperpnsrnfedat JRRI)B Symjxjsiunt. Hainan. China, 1999.

Ailopting micro-cut I.Me) ttdinlquc, the yitlds of rubber trees are acceptable while stimulated
wtih20nilET gas for PR 107 middle-agcs, 20-30 inl for PR107and RRIMSOO old-ages. The
result of latex dia|no!is shows that, the sucrose, thiols and inorganic phosphorus contents keep
in a relatively high level, while the magnesium content decreases. Adopting Me technique with
11 gas stimulation will result in high burst index and excessive latex flow

Ke>words; Micro-cut; Phwiologicai parameter; Stimulation; Yield; China
Effect of etbephon concentration on yield and some physiological
cTne7w M 620™

M I LriS? H; Yeang, H Y and Kadir,
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Controlled Upward Tapping {CUT) on clone RRIM 600. A pood response ro itiniubnon on
yield was observed. 1 he yields in stimulated trcatmeni” were from 192.5-267.7 % ofthe a>ntrol
over the period ofstudy. The influence of the stimulant concentracion on the yield varied with
the duration of rhc study. The variation of some physiological fKiraincrers under ihe cfFcct of
clhephon was similar to that observed in downward tapping. Total solid conient (TSC). cytowj-
hc pH. C serum inveriasc activiry. bottom fraction (BP), ihiol conrcnt and sucrose content
exhibited a transitory change after each srimuiation. However, the modification of inorganic
phosphorus (Pi) content and Triton X-100 (Tx) serum invertase activirj- were observed after a
few applications ofstimulant. Tolyphenol oxidase (PPO) aciivi t>~was not affected by the snnui-
laiion. The progressive decrease of an initially higher yield when stimulating with 20% ethep-
hon. compared to stimulation using the lower concentrarions of 5and 10%ethephon, accom-
panied by some changes in the physiological parameters implied a possible unfavourable effect
ofu high stimulant concentration.

Key words: Controlled upward tapping; Ethephon; Total solid contcnt; Yield; Malaysia

Effect of ethephon on bark wound healing in Hevea hrasiliensis
Jilin Wu and Bingzhong Hao
ImiicivjouriKt! o fNatural Rubber Research, 04(2): 1991, 91-96.

Wound healing ofethephon-treated and untreated bark ofHevea brasilifush was studied using
microscopy. Cell wall iignification of wound margin appears earlier and more lignified cells
occur in treated bark. The first cell divisions leading to the formation of callus and wound
periderm are postponed byerhephon tnratment. The sequent periderm is formed beneath the
first periderm around the wound ofcthephon-treatcd bark, while no such periderm occurs in
untreated bark. The significance of the results is discussed in relation to the echcphon-induccd
resistance of Hevea bark to black srripe, a wound disease.

Key words: Bark wound; Ethephon; Wound healing; China

The efteci of intensive tapping on induction of tapping panel dryness
and associated biochemical changes in two clones Hevea

Vijayakumar. K R; Sulochanamma, S; Thomas, Molly: Srcelatha, S; Simon, S P and
Scrhurai. M R

h'theedings o f!URDB SyiHposium: Physioto”and Explanation o fHevea br.iiiltemi5, 6-7 October
1990. Kunming, China, pp.103-110.

Randornne.ss in the incidence otTapping Panel Dryness (TPD) in any field makes it difTicult to
quantiK’ clonal susceptibility to this sji'ndromc. In a preliminary study, using GT| as a refirrcnce
".lone, the susv'eptibility of RRIl 105 to the s)’ndrome was quantified by an index based ort the
period required ro inducc total dryness of the tapping cut under a high intcnsic\- tapping sys-
tem. The incidecncc of TPD was more rapid in RRII 105: the rate of incidence of T1’D for clone
RRII 105 was 1.92 times greater than that found for clone GT 1 The possibility of using this
an index 10 classify clones according to susceptibilit)' toTPD is discusscd. Biochemical param-
eters such as bursting index, total and free acid phosphatase .ictivity, proteins, sugars and lipidi
were monitored In the cxj>erimental trees. The pattern ofchanges markedly varied bervvcen the
two clones stuilied. A lower bursting index and higher IcveU of sugars and proteins were ob-
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The pM.ib,li.y of u«,,p th* pa®*mccrs al», for

.B>och.,c. c,0,.,,u.cpn.H.V. In.n.vc .ppi«. TAPping p.nc, dry-
nes<: India

Effect of oncc in tluee days tapping with mild ethephon appl.cat.on

also »-as Mt in ex«pno,,. As a pact of Rubber Iteeardr Instituie of l.iaias Lab to Land
prosrarnm.. the tapping was shifted to d/3 fr*uenc,” with use ofra.nguard  the enfir area of
L blocks mtl> 2400 trees in total. Four blocb were stimulated mth 2.5% « >'P*°" 7 y
cation ; i.eai on panel) and two were left untreated for comparison. The annual dry rubber yield
under d/2 frequency was 1.5 tonnes pet ha. This could be increased to 2.1 tonties/ha under
rMular d/3 frequency tapping and further increased to 2.8 tonnes/ha by stmiulant application®
The cumulative )'ield (40 months) under unstimulatcd blocks was 7344 kg/ha and that of
stimularcd blocks was 9419 kg/ha. Throughout the year, yield was higher and sustainable in
stimulated blocb. Annual dr>'rubber content was in the range 0f38-40 percent. Higher rubber
yield was obtained even in sumtner months (15.6 to 20 kg/ha/tap) under d/3 frequency of
upping. The DRC remained high and tapping pane! drj-ness (TPD) very low {only 4%). The
number of tappers could be reduced from three to two by shifting to d/3 tapping system. The
payment for workers isbased on number of trees tapped per day and the rate is 30 paise/tree By
introducing incentive system for number ofsheets (60 paise/siandard sheet) and reducing per
tree rate to 25 paise, the rubber production per tap could be increased. This resulted in an
ovcral) increase in the wages of tapper by Rs 10 and an extra income of Rs 125 per clay to the
farm. The d/3 system of tapping with stimulation has definite advantage over the conventional
d/2 frequcno' in clone RRil 105.

Ke)’words; Clonal response; Ethephon; Stimulation; Tapping system; India

Effect of panel changing on tapping panel dryness in Hevea
Krishnaicumar, Rand Jacob,James

hiMan Journal ofNatural Rubber Research, 15(I)r 2002, 96-99.

Key words: Pand change; Tapping panel dryness; India

Effect of reiMvety tapping on yield potential of rubber (Hevea brasiliensis) trees
Silva, T U K; Nugawela, A; Rodrigo, V H L and Sctasinghe, P

Journal ofthe Rubber Research histuuie ofSri Lanka. 84: 2001. 25-38.

Wet tapping panels are not tapped as it leads to panel diseases, law yields (drying of panels) and

~eastage of latex. Therefore depending on the area of the cultivation ca. 15-34% of the crop i<
I<st each year. Amongst the different agrotechnologics recommended to overcome this crop
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low, recovery tapping is frequently done in both plantations and sinalJlholdnigs. In this smdy
the cfTecc ot O(R'I-0), 3(Rr-3), 4(RT-4), and 5(RT-5) recovery [appings/crec/month on yield
and some yield rflated parameters of two widdy grown clones was tested. Total dry rubber yield
per tree {wr month was highest in RT-5 and lowest in RT-0 during first two monthi of the
study. On the third month the RT-0 gave the highest yield/tree/month in clone RIUC 100
whilst in RRIC 121. RI-5 recorded a marginally high yield. During the initial two months of
the study all treatments with recovery tapping recorded a higher g/t/t that; from the no recovery
tapping treatment in both cloncs. Howc\er, in the third month of the ?rudy treatments with
recovery rapping recorded a significantly lower g/t/t in clone RRIC 100. In RRIC 121 though
the g/r/t was low, the difference was not significant. [Excessive recovery tapping continuouily
for periods more than 2 months resulted in significantly lower larcx volumes and DRC. These
can be attribiired to the lower g/t/t and monthly total yields with excessive recovery tapping.
The yield per unit bark consumed also declines when excessive recovery tapping is undertaken.
Ir can therefore be concluded that recovery tapping when done excessively will not result in
higher yields than what can be achieved with the recommended number of recovery tappings.
Al there is evidence that some clones, e.g. RRIC 121 may withstand relatively more number
of recovery tappings Clmonth chan others.

Ke)’words: Ljtex volume; Recovery rapping: Tapping intensirv; Vield; Sri Lanka

Effect of stimulant application for rubber in small growers field: A case study
Thomas, George and D ’Cunha, Bernard

In: Global Competitiveness of Indian Rubber PLmtation Industry: Rubber Planters'Confertnce, India
2002, (Ed. C. KuruvillaJacob). Rubber Research Institute of India. Kocta)'am, pp.155-162.
1rees ofclone RRII 105 in small growers field at Pookkottupadam in Nilambur were selected
for the case study. There were 550 trees in 1.21 ha opened for tapping in 1991 under d/2
frequency with polythene skirt rainguard. BO-1 and BO-2 panels were completed by 2000
(10yc.irs) and in 2001, rapping commenced on renewed bark (BM). The dry rubber yield
obtained during 2000(January to May d/2 and June to December d/3) without yield stimula-
tion w.i), 2418 kg/ha (124 tappings) compared with rhat in 2001-02 (d/3) with panel applica-
tion of ethcphon at 2.5% twice during the year being 2737 kg/ha (95 tappings). The per tap
yield under d/2 was only i0.9kg/ha which increased to 17.5 under d/3 (2000) and fur-
ther to 28-8 kg/ha under d/3 widi two stimulations per year, the overall increase being 319 kg
113"b). Annual average DRC was 37.8 per cent. From this study it is evident that regular d/3
Irequency tapping with recommended method and dose ofstimulation can result in good yield
even on renewed bark, at lesser cost.

Key worda: d/3 frequency tapping; Ethcphon; Yield; India

Effect of stimulant-cover application combined with HLE tapping system
on rubber yield

l.ukman

hidonenun [auniul oj Niirural Rubber Research. 13(1); 1995. 17-20.

At present, application of latex stimulant is assumed as an integral part of rubber exploitation
system. Sriinulaut material widely used now in rubber estates is Erhrel Latex Stimulant (PiLS)



48

E«plo«ation retlinology »f Hcvn

«i,h .« .0.v. i,p«lic,r 2-chb™ .h,Hphc,pl»n,c acid

luted wih v«.r ,0 haw W r radon before n
Erhephon d,,,,mpo,« spor.r.n»>.*- in ag»»us sol,men. .-.d m pbnr *

whi”r 1.2~ s ,blc fc, yield i,,d,,cdo,,. Due ro d,is reason.,. .s poss.ble .l.a much of*“ Xylene
has already e~eaporared during Edrrel dilunon wirh wa.er before bang appl.ed .0 the bark of
rubber rree, w.led by »in after applicarion ro rhe rree or exposed « rhe ,,,ghr-dew, etc. I, ;s
assumed rhar covrr.ng rhe sdnrulan, after application to the bark w.Il decrease the evaporation
of erhvlene outside the plant tissues, so. by that »-ay more ethylene mil induce the yield of
srimulared rubber tree. Based on the above reasons, an experiment was done ro see the effect of
s.,mul.nt-cover application combined with HLE tapping system on rhe yield of rubber tree
The results ofa one-year experimenton GT 1clone showed that the yield of rubber tree could
be increased highly significant by applying stimulam-cover to scraped rubber bark. The highest
vield was obtained by stimulation with Ethrel 10.0% a.i. covered bj- plastic sheet i.e. 133% of
ihe control (= 66.3 g/t/r). followed by vaselinc-cover (132%) and coaliar-cover (129%). The
average ofdry rubber content of treatments stimulated with Ethrel and covered with srimulant-
cover were higher (- 37.1%) than that of the control (= .34.0%). The treatments did not influ-

ence ihc percentage of capping panel dryness.
Keywords'. Ethephon; Prorective coating; Tapping system

Effect of stimulants on rubber content of natural rubber latex: Research
report

U-wivAj.pjg.ac.ih/gta-4 3/kpir 1.h'ni)

The effect of 3 natural rubber latex stimulants (2-chloroethylphosplionic acid (2-CEPAO. 1-
napcliyJacfcic acid (NAA), 2,4-dichlorophosplionic acid (2,4-D)} on latex wdglir, dry rubber
content was studied. Tlie experiment wai conducted with the 15 years old clone RRIM 600
Hevea trees, Tappmg was donecver>’3days, and the total number of Tapping was 12 within the
39 days period. The results showed that the average latex weight and the total rubber content
were increased for all 3 siimulants used die average dry rubber content was rather constant but
ii was lower than the control. 2-CEPA wai found to increase the average weight of total rubber
coinenr from 18.22 to maximally 37,78g/rree/rapping. while 2.4-D and NAA were responsible
for the increase of the average weight of total rubber content from 18,77 to 31.73 g/trcc/
rapping and from 18.65 ro 25.43 g/tree/rapping, respectively.

Key words: Siiinuiant; Yield

Effect of lapping frequency and stimulation on yield and economic
performance of rubber tree clones.

Goncalvcs-P-de-S; de Souza. S R; Btioschi, A P-, Virgens-Filho-A-cle-C, ; May. A and
Alarcon. RS C

vfsquisa-Agropecu,init-BTasilrirai,5{6) 2000, 1081-1091,
(HORTCD 1989-2001/0%)
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Effect of upward tapping (LIT) on rubber production of recommended
Hevea clones

Junaidi, Uncung and Kuswanhadi,

hidouesiati Journal o fNatural Rubbrr Research 13(2); 1995. 109-112.

Upward Upping is cxpecrcd to be superior tapping system compared witli downward tapping
system. By upward capping (UT). latex regeneration is cxpeaed better and with broader latex
drainage area, plant yield wii! be increased. This trial was arranged in a randomized bJock
design with 12- 13 trearments of tapping systems and two or three replications. The Hevea
clone used were GT 1. PR 255. PR 261 and BPM 1. Observations were made on yield, total
solid content of latex, bark consumption, plant growrh and health. The results showed that
tapping system of 1/4STd/2.ET2.5%Ga0.5.24/y(2w) increased plant yield ofGT 1. PR 255
and PR 26]. Upward tapping did not have negative effect on plant growth and health. There
were difference responses among clones and plant age to upward tapping.

Ke>'words: Clonal response; Tapping system; Upward tapping; Yield; Indonesia

Effect of upward tapping on technical specification quality of two
recommended Hevea clones

Solichin. M; Junaidi, Untung and Kuswanhadi

JiirnalAgrotropikd, 5(1):2000. 49-55.

(Abstrak Hasil pcnelirian- Balai Penelician Sembawa 1982-2002. No0.324)

The obiecti\-e of this experiment was ro study the effect of upward tapping on the technical
specification qualit)' ofthe latex of tv.-o recommended clones. This experiment was arranged in
a rondomized block design with 12 treatments of capping systems in rwo months and two
replications. The done used were PR 261. Obsermions were made on technical specifi-
cation quality of Po (initial plasricit>-). PRI (plasticity retention index), Vr (Mooney viscosity),
V\i(volariie matter), and as content during rwo months of tapping. The results showed rhat
different length and frequency of upward tapping and stimulation of ethephon did nor effect
the value of Po, Vrand ash content compared with the downward capping. But icdecreased the
value of PRI. This effect on the PRI value probably due to the changing of the balance ofanti
and pro-oxidant in the latex with different frequency and month oftapping, where the longer
time of capping frequency tends to increase the pro-oxidant matter in latex.

Ke>'words: L.atex quality; Upward tapping; Indonesia

Effective and efficient exploitation of higher virgin panels in Hevea
brasiliensis Muell. Arg.
Nugawch), A and Karunasena. R P
Bulleiin of the Rubber Research hiscimie o fSri Ltnka. 40: 1999. 39-44
A study was carried out in 2 plantations in Sri Lanka where tapping had commenced in 1983
«ind wai completed in 1993. Thus 10 yeas of no tapping enabled bai*c renewal, A diagram ii
presented indicating year of rapping, tapping s>'stem and panel to be tapped. Trees were tapped
in the following ways during 1994-96: (1) tapping panel BI-i downwards commencing at the
original height of opening; (2) tapping of virgin bark downwards, commencing 15 cm above
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Bxploitarion Technology of/-/rivrf

pa,.l BM. (31 upwar] upping of.irfm p.,.d. Bl-1: W d<.-»w»rd tapp.ng of h.gher
[Trginp.,..k:.nJ (*) puncu” opp.n” ofhigher virg.n bark. The h.ghej. eombmcd y.elds over
4 ye) »e,e ob.amed i, rrea.mems 1,u.d 3, and the lowesr combined yield was observed
treatment 5. Tapping method influciiccd yield of latex

Ka-words: Bark renewal; Panel chaiigc; Tapping sj-stem; Virgin bark; Sri Lanka

Effects of tapping and intensive stimulation on yield, dryness incidence
and some physiological latex parameters of clone RRIM 600
Thinh, Do Kim; Sivakumaran, sand Choc, \Wong Kai
JourmtofS'asunilRubber Rfsefirch  11(3): 1996. 200-2H
A fouf-vcar experiment studied the yield responses, dryness incidencc and some physiological
btcx parameters of done RRIM 600 on t"vo tapping frequencies (aJiernatc daily d/2; fourth
daily d/4) ofhalf-spirol tapping s)'stcni combined with four stimulation frequencies unstimulaced
conrrol(0/y); 4 applic2tions/y'car{4/y): 30 appiications/year(30/y); 60 applications/year{60/y)
of 2.5 eihephon applied bv groove method. Low tapping frequency of d/4 gave significantly
liiglier g’ f/t bur lower kg/ha/year and cumuiativc kg/hawhen compared to d/2 frequency. When
very high snmulation frequenc)'of30/y or 60/y were applied, the bulk of the yield increase in
reiponse to stimulation was only recorded in the first year of tapping, with increase thereafter
being marginal when compared to the unstimulaied control. No significant differences in yield
wwrre obtained between stimulations 30/y and 60/y. Incidence of dryness was not alfccted bv
stimulation frequency up to 30/y, but was significantly increased when at stimulation frequency
of 60/y. Frees tapped on d/2 frequency in contrast to d/4 recorded consistently lower readings
oi physiological lat«t parameters such as plugging index(Pl), initial flow rjte(IFR), total solid
conrent(TSC) and dry rubber content(DRC) but higher bottom fraccion(BF), thiol content(R-
SH) and mtirganic phosphorus contenj(Pi). SiniiJarly. intensive frequencies ofstimulation ("50/
y and 60/y) produced lower values of PL IFR. TSC and DRC but higher values of BP and Pi
when compared to low stimulation frequency 4/y or unstimulated control. Under our experi-
mental condmons sucrose and pH of latex were not affected bv both tapping and sti.milation
treatment ind this findmg .sat variance with other published reports. T he significance o fchanges
m the« vanous phys.ological latex parameters are ducussed in relation to yields obtnincd wah
the d.ffercrrt combmations of rapping and .stimulation frequencies.

Key words: Dryness incidence; Intensive stimulaiion; Tapping s>'stem; Yield

Efficient tapping system for rubber estate
-Siresar. Turapai H S; Lukmai. and Junaidi, Untung

IAb.,rak Had j*nel.tian- Baja, I-e,el,.,.an Sen,bara 1552-2002 No 275)

beside low yield iialio shorten the econom ic'life”ofT* " a" *'i’

< .
tloiul po.cmial li ,,m realijed Tl.e resear | i ‘eco.i.mendai.o |

..... rf- -he normal ex*Wa i Is™ sal ™| °
sysr.,s art esplo,ut,on systems wiih low iniensiiy asso-
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ciarcd with scimulani application. While optiinjl exploitation bystems arc reconimcndcd with
iincnsive stimulant applications from the beginning of tapping. Optimal yield on BO-2 rappsng
panel could be obtained by applying 1/3Std/3.ET2.5%,Ba0,5(1.5.9/y{m) or 1/4Std/3.
ET2.5%Ba0.5(1.5),9/y/(m). Expioitation system of MclO td/3.ET5.0%.Ba05(1.5).9/y{m) is
also an altfrnarivc to optimize yield on BO-2 tapping panel. Such exploitation system is mainly
applied on GT1 clone which is planted in the area with B-type climate. It is not recommended
on BPM 1clone,

Key words: Rubber estntc; Tapping system; Stimulation: Yield; Indonesia

Enhancing Rubber Production to meet increasing demand for Natural
Rubber

Lim Chin Hock and Sivakumaran, S

Paper presented at IRRDB Symposium “Challengesfir Natural Rubber in Gloiitlizaiion" 13-17
September 2003, Chiang Mai. Thailand.

The arrest m decline of rubber prices with gradually improving sentimciU coupled with the
forecast ofshortfall in supply augurs well for Natural Rubber in the foreseeable future. However
the detlming trend in rubber production noted over the last couple of years with exception of
year 2002 in Malaysia and from year 2000 t02002 in Thailand isofconccrn over the long term.
There is already presetuly inadequate supply of field latex to meet the nsiJuiremcnts of se\'cral
latex concentrate manufactures in Thailand widi projected annual production targets not being
achieved. There is certainly a need to enhance yield productivit>' of rubber smallholdings and
plantations in Thailand. RRIMFLOW system of exploitation developed In tlic early nineties
and introduced for commercial adoption in Malaysia from mid-nineties has been identified as
a suitable system to markedly increase yield productivity of rubber smallholdings and planta-
tions in I'naibnd. The early data on yield productivity obtained on the RRfMFLOW svstem
iRF) in fhiiiland shows yield increases of 59 to 79 above respective conventionally tapped trees

in cv-akuuions earned out in two smallholdings and in two Thaitex plantations. The DRC
vjUil-s oi lateK irom RP tapped trees with exception of the preliminat)’ trial arc comparable or
slightly lower than that recorded for latex from control trees. The incidence of rapping panel
dryncs.”* on the new RF cut has been negligible. Deternimation ofseveral chemical properties in
latex obtained from RF tapped trees confirms that RF latex is very suitable for latex concentrate
manufacture. This is ver)’ important in Thailand because majority of smallholders sell their
latex to conccmrate manufacturers. Data from partial economic analysis shows increased prof-
itahiht)' per r.ii for the RF s)'stem in both smallholdings and the plantation. The net increase in
income rangeil from 3343 bahts ”>crrai peryear in the smallholding to 738 bahis per rai over six
months in the pl.mtations. RRIMFLOW is the ideal system to boost the national production
of rubber in Thailand thus satisf)-ing rhe increasing world wide demand for this commodit)-.
Ihe adoption of this system by smallholders will .ilso ensure adequate supply of field latex for
c-onccntrate manutacturers in Thailand. It is projected that if ihe RF system is implemented on
only iirii percent of the hcctarage in production and yield lewis are conservatively increased by
twenty pcrcent, then: will be 3 groivs turnover of 1.5 billion bahts at prevailing rubber prices.

Key words- RRIMIT.OW; Smallholding; Malaysia; Thailand
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Ethephon-induced myelin-like structures in Heven brasiliemis phloem

Bmgyhong Hao and Jiiin Wu
CbineaJournalsfBoumy 6(1):im 7-11

(Bioiogicai Absrraccs 57619.1994)

Krv' words: Edifphon; Phloem; China

Evaluation of d/3 tapping with stimulation to alleviate problems related

to d/2 tapping of Hevea
Nugawda. A; Pcrics. M R C; Wijesekcra. S and Samarasckem. R K
Jourmlo fthe Rubber Research Institute o fSriLanka, 83: 2000. 49-61
1/2S d/2 swtcni of capping oi Hevea is nnic taccd to harvest economic yields from doncs widely
grown iTi Sn Linka. Howc"-er, both die plantarion and rhe smailholdcr scctors do not have sufficienf
rappen, currendy, to adopt this system. It is apparent that in the Plantation Sector ca. 28.5% of the
potential crop is losr each >Tar due ro a. 28% unskilled tappers and 21.5% vacant blocks. This
situation leads to low iand and tapper productivit)' whilst esaJating cost o f production. With Low
Frequenc)- Tapping (LFT) the tapper requirement is less. Nevertheless yield stimulants need to be
used to overcome yjdd losses due to lessernumber o ftappings/tree/annura. 1/2S d/3 rapping with 3
rounds ofsciniuiatton using2.5% ethrel has given 86%ofyield possible through 1/2S d/2 system. In
a situatiori  v.-herr 28.5% of the potencia] crop is lost due to rapper related problems 1/2S d/3
tapping « ith stimulation gives bener returns to the estate. Apan from lower rapping costs due to
increased tapper producrixiry. LFT systems have theadv”~tage of low bark consumption races. The
30 \-ear replannng cycle possible wich 1/2S d/2 capping can be increased up to % years with 1/2S d/
3
higher lot™ production and a reduced cost of produaion (COP). LFT with stimulation has not
ofTapping Panel Dryness
(TPD) ,ssjmtlar to that vAth con”nrional 1/2S d/2 system. These ar” expected as 1/2S d/3 tapping

sy.™ ™| doc not,«ult inadty rubferywd higher than with 1/2S d/2 system

Produaivity; R.plan,,,gcycle; S,intula,0,,.Tapp, shottage;

Evaluation of rubber tapping systems using stimulates
Aragao, L A P Dc; Dcssaune Filho, N

I'ngttisa tm Aiiidanieino. 55: 1990.6

(HOA. 7871, 1992)

Key words: Tapping system

andSattin, M G; Brummcr, B Mi Borin, M

tapping wth stimulation. This results in a higher revenue extent in the plantation and hence a
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Evaluation of three types of rainguards

Hoong, Chan Weng; Abdul Rahman Hj. Othman: Choy, ChowKok; Wooi.Tnh Choo
and Lim H P Parnck

The PhiHer, 66(775); 1990.523-535.

Three types of rainguards wcreevaluaied to comparc their effectiveness over time. The econom-
ics of one type of rairvguard and .heir possible role in minimising incidence of tree dryness
through regular.saiion of tapping frequency and minimisation of recovery tapping were alio
p-aluated. The results showed that where there was monkey damage, Ebor eaves exhibited the
least leakage among the rainguard. RRIMGUD and AA rainguards, k)th aluminium based
rainguards suffered marked damage from monkeys. Where monke>- damage was absent. AA
rainguards were as cfFcctive as Ebor eaves. RRIMGUD was poorest. In the trial evaluating the
economics of using AA rainguards, rainguard areas suffered a loss of $95.35 per ha over ten
months as a result of premature loss of protection from rain due to nionkc)' daniage to the
rainguards. Tap[>crs were also unwilling to turn up for work in rainguard areas on davs where
the balance of the estate which was not fitted with rainguards could not be rapped due to rain
interference. Although the above trial showed AA rainguards to be uneconomic in that situa-
tion. longer periods of proteciion agjinsc rain interference exceeding one year afforded by Ebor
caves and AA rainguards in some other situations and the ability ro persuade tappers to turn out
for work by the management may well reverse the position. Observations elsewhere have indi-
cated otlier rainguards to be econonncally beneficial. Tasks where recovery tapping was uader-
laken and which had 10 per cent more tappings mainly carried out on a d/1 frequeng-showed
higher tree dr>ness than non-recoverv- tapping tasks. This finding however, appears unrelated to
the role of rainguards in minimising tree dr\-ness in the above exercise.

Key words: Ebor caves; Rainguarding; Recovery tapping; Tapping frequency; Malaysia

An evaluation on the expioitation system at rubber smallholder project

Bocrhendhy, 1; Kuswanhadi and Jimaidi. Untung
Rhalah semimr hitsilpenelitian Babi Penelitian Sembawa tahun 1992/1993, pp. 167- 177.
(Absrr.ik Hasil penelitian- Balai Penclitian Sembawa 1982-2002. No.64.)

I he de\el«)pment of rubber smallholder, both through PIR (NES) or PPKR (SRDP) s'stems,
basicaity aims to improved and increase rubber smaiiholder production. Thus these projects are
expected to increase the income ofsmallholders, state devisa, and work opportunity. The main
aspect in rubber cultivation relates to the qualit)- of die stem bark, on which tapping is per-
brnied. Thus, the bark consumption needs serious attention since it relates to the economic life
of the trec.s, A study has been conducted at the PIRSUS 1 Project at Sungei Berau, PIR Il
Bajubang and UPP PPKR Prabumulih in july. August and October 1992. To evaluate the tree
condition in each project, several observations were made. The selection of smallholder in this
Mudy was carried out using an imbalanced randomiied stratified sampling; planting year was
used a- ,i stratum. The results showed that most smallholders at the two Pi R sites did nor follow
the recommended tapping norm, while at the UPP PPKR site smallholders followed the rec-
ommended norm.
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consecutive tapping years

Thanh. Do Kim and Nghia, Nguyen Aiih

Ihvcefdtngs ofJRRD B SympoHun, on Natural Rubber(Hevea bmiliensis) V2. Physiology and Ex-
f-hn,ftip>i ant! Oop Protfdton and PLvuing Mtthods Sesswm, M-15 October 1997, Vietnam,
pp. 18-25.

A srud}- wjj conducted on ten rubber cloncs. namely GT 1, RRIM 600, PD 235, VM 515, PB
255. PB 310, PB 2 r, RRIC 100, RRIC 101 and RRIC 12J. over four consecutive tapping
vejTs using pane! BO-1. to examine the cfFect of the tapping duration and /or the position of
che tapping cut on the rubber peld and some iatex physiological parameters. The results showed
that vidd (g/r/tl gr.,«liia]y incre.ised over the period of the tapping years until the cut reached
the stock/scion union when die yidd was fell ofK Sucrose content decreased slighdy. Inorganic
pho.sphofui and total solid confcnt increased whilst the thiols content was more or less stable
over the i'cars of tapping. In general, ail rubber trees responded in similar ways to tapping and/
or the tapping cut position though the absolute values reflected the physiological features of
each done. The ao™uired understandings couid supplement die interpretation of the results of
latex physiological analysis.

K> words; Qonai response; Latex physiolog): Tapping cut; Tapping duration; Tapping sys-
tem; liTedd

Exploitation and stimulation recommendations in Sri Lanka
i illekeratne, LM K and Nugawela, A

Butitin of de Ruhbtr Rssarchhsiime of Sn Liuka. 34: 1996. 9-1 1,

AL ilarion and exploitation procedures recommended bv
RR] .Sn Lanka together with the reasons behind their adoption.

Key words; Stimulation; Tapping system; Sri Lania

Exploitation of Hevea under low temperature stress situations: Studies

tTmpTratrr” minimum
Dis. Gitdi; Raj. S; I'«hc,,, J; Dey, S K and VargiiBc, Y Annamma

1Y2Sm wil  h,, p,i,d,of.appin'Tbll

15-15 “C and 10-10“C an.| ® “'m™nuiii ccmpcratures of 20-20 C

combmation, showed a I,,gl, annual v I1d 'I"

found t.i be relatively high Tlic 15 ,5,,f.* dr)'ncss (7PD) was

between ihe .ul.-plot trearmen.s of the tem tx~J.1'ril'l feli-don

.«lt.,p) fortleC O , ¢ ™ Wgh (30.8 gm
A n, oM /2 Sd/3 tapptng syste.n wl.id, abo registered the satne
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tation of latex viHd » ® "appmg. in genera!, showed an optimum system for exploi-

n season with an oprimum
r' [T - R would necessarily render
explo,,nc.n method, to tackle and overcome several prevailing lin,i.«,ons in the region.

Key words: Tapping rest; Tapping panel dryness: Tetrperamre stress; Yield; India
Exploitation of Higli panel
Vijayakumar, K R

svsfem nftmnino tl

K & D Centre for rubber, Kortayam, India, 1991, pp. 21-24.
The paper reports the first experiment in India on Controlled Upward Tappini (CUT) com-
Th J W) I"V"c};‘ handled modified gauge
kn*. 1 he stnd>. conducted ,n clone RRIM 600 showed 50% higher yield from h.gh panel
compared to that from the renewed bark in the basal panel, .*vantages oflong handled rljodi-
fcd kn.fe forexplo.ta.ion ofh.gh panel are elabonately discussed. Benefits oftapping short cuts
,in the h,gl, p;mel w,h st.mulat.on are also brought out. The paper describes possibility of
exploitation of high panel for more than 9 years.

Ke)- words: Controlled upward tapping; Tapping, high panel; India

Exploitation of Rubber in Sri Lanka: Changes needed

Nugawela, A

In.C U a! Comfetitivinns ofindia,, Rubber PLntaiion hdmtry: m ber P kvtm Confcremc
Indm 2002. (Ed. C Kuruviil,. Jacob). Rubber Research Institute of India, Kottayam. pp. 173-

In Sri LinLi the most widely adopted tapping system is 1/2 S d/2. Nevertheless due to the
scarcit)' of cappers nearly 28.7 per cent of the tappers used are unskilled. Further, about 15 9
md 22.8 per ceiu of the tapping blocks are untapped durmg normal and late capping days The
estimated crop loss due to these reasons is about 25 per cenr. Further. Jong-term crop losses will
also occur. In the absence of any other perfected alternate latex extraction method, 1/2 S d/2
system needs to be modified to suit current conditions of the rubber plantations. 1/2 S d/3
tapping together with the use ofyield stimulants isone such modified system. This sMtem helps
to minim,le the tapper requirement and by adopting it, increase in both tapper and land pro-
Juctiviry which are urgent needs fbr the further development of the rubber induslrv in Sri
Lanka can be achieved.

Key words: Land producdvit)*; Tapping system; Yield; Sri Lanka

Exploitation systems in rubber {Hevea brasiliensis Muell. Are. cv GT 1)
in the Piracicaba region, Sao, Paulo state, Brazil

Martini, A N

EscoKi Superior de Agricultura Luiz de Queiroi, Piracicaba, SP. 1995. 107

(AGRiS 1995-19%)
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Exploitation systems to maximise yield productivity and enhance

profitability in rubber
Sivjkumarjn, S
In: hdmiry:Rukb, Pkm~"
2002. (Ed. C. KuruvilU Jacob). Rubber Research Institute of India, Kotcayam. pp. 163-174.
Yield producrivity is a criuca) dement in determining level of profitability in rubber plaiua-
ciom. Increased tapper and taitd prodiicrivit}' can subsianrially reduce fixed costs ofproducnon
ajid tapping and colicctton costs thus enhancing margins of profitability despite depressed and
stagnant rubber prices. The marked increase in yield productivity can be realized through adop-
tion of appropriate exploitjrion s>-siems incorporating effective methods ofyield stimulation.
During the first five years of tapping on panel BO-1 on >'oung mature rubber, niodertire lo-els
of fifteen to rft-cnrj' percent increase in yield productivit>- can be achieved with mild etiiephon
il 1 involving ication of low concentrations at three co six rounds per year. The
frequency of application can be regulated according to the type ofdone and its inherent yield
potential. The RRIMFLOW Short Cut tapping system which involves tapping ofa four inch or
one tfight the spiral cut on reduced frequencies of d/3 or d/4 in combination with gaseous
stimulation can be used to markedly increaic both tapper and land productivirj’on trees above
eie\-en years t;fage. Data obtained over the long term from intensive field evaluation on a broad
spectrum of clones tapped eitiier on basal virgin or high panels has confirmed that the
RRIMFLOW Short Cur system is the ideal system to maximize tree, tapper and land
productivities in rubber. Tlie absence of marked changes m DRC valuesof RRIMFLOW tapped
trees relative to conventionally tapped trees with low le\'cls of dr'ness recorded suggest that the
rubber trees are able lo tolerate this mode of exploitation. Enhanced yield responses on the
RRIMFLOW system can be sustained over a long term through appropriate manipulation of
drainage areas on the tree. The income of tappers in fields exploited on the RRIMFLOW
sptem has been increased two to three fold due to the increased tapper productivity. Similarly
tlte profitability per hectare per j-ear has been enhanced in RRIMFLOW tapped fields relative
to conventionally tapped fields, A ready reckoner on economic viabilic}’ of rhe RRIMFLOW
system based on actual field evaluation data show that yield increases of only 14 to 26% or
minimum of 9 to 15 tappings are required for break even in profitabilir)".
Ke>words: Ediephon; RRIMFLOW; Stimulation; Tapper income; Vicld: Malaysia

Exploitation techniques: Recent developments and recommendations
Vijayakumar. K R; Sulochanamma, Sand Thomas, K U
of,h PUnUn Co,fe,,, 1990, R,bb, Board, Komy»m, I,di,. p,x 58-61

Kn. word.: t.hcphor,; Low .n.eu.i,). ,,ppi,,g, Tapping recomn.™cia,ic.,,., Tappi,.g res,; India
oN'Eavs,°" facing the NR industry

Md Said, Molid Akbar and Abang, Mega Arjuna

Kc,-word. Na.,ral rubber ,,d,.,r,. Tapperi,co,« Tapp.ng yield; Malaysia
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Ex”oration of the high yield physiological regulation a! Hei,ea brasilieiuis
in Xishuangbanna

Shuockang, Ao and Yagang. Guo

f 0 o T t  PhyiiolooindEApUumn bra,linn,, 6-7 Ocober
1990, Kunining, China, pp. 83-92.

The paper d », mainly with the telationship between the ecological envitontnent, dimate and
phys.,log,cal (acijts and yield of tubbet. The ~ o n fot a high yield and seajonal yield varia-
nons in Xishuangbanna is examined on a preliminary baiis.

Key words: Ecological environment; Physiological parameter; Yield; China

Extension of modern exploitation tecliniques in smallholdings
Thonias, K U: Vijayakumar, K R; Rajagopal, R and Karunaichami. K

Paperpresented at IRRDB Symposium "Challengesfor Natural Rubber in Globalization" 15-17
September 2003, Chiang Mai Thailaiid.

In India more than 88 percent of rubber is grown in small holdings and their share in NR
production is 87 percent. Above 90 area in small holding has the Indian wonder clone RRIi
105. Though the tapping frequenc>- recommended for this clone is 1/2 S d/3 6d/7, more than
90 small holders bilow higher frequencies. Due to the high frequency oftapping and associated
incidence olTPD, economic life in small holdings is restricted to 13-15 years resulting in a very
high cost of production. Under d/3 frequenc>'. crop realized from RRJI 105 is lower than opti-
mum, Hence, mild yield stimulation (3/y) was recommended to optimize yield. On farm trials
and lab to land programs of RRII in various locations arc In agreement with the recommenda-
rion. Almost all small holders make payment of wages based on number of trees tapped irre-
spective of production. But, a newly introduced production liked incentive proved to be benefi-
cial for both the tapper and the grower. Prolonged immaturity phase, 6-7 >-ears (to attain trappable
girih of 50cm) is also a problem in small growers field. Mini/reduced spiral cuts with appropri-
ate )'ield simulation can successfiilly be adopted for early opening {I-1V; years early), when the
trees girth is A."cm or more. The crop realized is more than 80 ofstandard (1/2 S d/3) tree of
50cni ~irth. and with better girth increment. Adoption of mini/reduced spiral cuts for earlv
opening, “ubM;qucnr practice of d/3 frequency capping widi mild stimulation, and high panel
exploitation under CLfT (with periodic panel change) is ideal for small gnawers. This enables
them to have longer exploitation, better production and to reduce cost of pntduction. consider-
.ibly, Result!, ofon farm trials, and problems faced in extending the new techniques are discussed.

Key words: Panel change; Sm.illholding; Tapping sj-stem; India

FELDAY experience in the implementation of REACTORRIM system
Zainuddin, 'iormodl Hj

I raceedivfpofSenduiiron Low Intensity TappingSystertadITS), IC'August 1998, Sungai Buloh,
.Selangor, Malaysia. pp.!29-i39.

RI-.AC:TORRIM method of stimulation was introduced to settler of Jengka 22 in 1991. When
It W15 first introduced, the s>-stem comprised a reaaor bottle with chemicals to generate ethyl-
ene gas, combnied with puncture tapping system, 3PS d/3. This system underwent several
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improvement and in 14%. lcanister system was mtrocluccci to T
tern. Stmibrlv. the method ofbrex cxtraccioti w”s changed ro 2P1 d/3 and sub«quendy to 1/8S
d/3, Results over six years indicated that the average tree praductivit)- ranged troin 76.9 to
100.7 g/t.'r (g/inrc/tappingl- Acomparison was made by the mandgemeni ofjengka 22 m 1997
and 1998 between REACTORRIM system and the convencional rapping system. The results
indicated that the tree productivity of the REACTORRIM system was consistently liigher
than that of the conventional tapping system. The yield of 102,9 ro 110.5 g/t/t was 345 to
351% of the vietd of the conwuional tapping system. The average land productivity of the
settlers during the periwi ranged from 1,015 to 2.175 kg/ha/year while income ranged from
RAI 1,286. M to RM!,602,86/month. The impact of REACTORRIM system on chc produc-
tivic)' of the trees, income and land prodiictiviry on the settler was good, and this resulted in
rapid expansion of the use of this system by other settlers in jengka 22 as well as settlers from
other schcmes. By Dccernber 1997, a total 098,974 trees in four schemes had been fixed with
canister system combined with either 2P1 d/3 or 1/8S d/3 tapping system. Although the use of
REACTORRLM system has been widely accepted by settlers ofjengka 22 and neighbouring
schemes, based on feedback by users during the six-year period of adoption of this system in
Jengka 22, this s)'stem needs further improvement. The experience in die implementation of
REACTORRIM by setders ofjengka 22 shows that this system has a great potential to over-
come rhe prevailing problems faced by the rubber industry, primarily the problem of shortage
of labour, low productivity and low income of smallholders.

Key words: FELDA: Land productivit)’; REACTORRIM; Stimulation; Tree productiviry;
Mdaj’sia

Felcra's experience in the implementation of the RRIMFLOW system
Ragu,P

PrKrtdinpofScm,mrmLtmInumityT, fpi,igSyMms(U TSi. 10* August 1998, Sungii Buloli,
Sel.mgor. Malaysu, pp. 123-128.

RRIMFLOW upping sj,,tcm was initially introduced in FELCRA on a trial basis. Tilt siicccss
With the system both in terms of yield and returns to tappers has encouraged its commerci.al
adopt,on. In 1997 and 1998 (to-date) over 200,000 trees or over 400 tasb are using the
RRI.MFLOW s,'sten,. An evaluation showed that diosewho used the system of tapping for 12
month, obtained a y,eld of over 2,500 kg/ha during thts period. The WUMFLOW system is
seen appropriate system to enhance productivity in a number of FELCRA schemes with
clonesG1 1 ™ 261, PR 255 and RRIM 600, often with poor tjuality renewed bark. W.th the
adopt,on ofthis .system the operations m the schen.e are expected to obtain substantial benefits,
keywords, RRIMFLOW, Tapping system; Malaysia

First panel y.elid of eight Hevea clones in sub-tropical Meghalaya
AMU. M1, 1h.,pjyd. A P; Gopalakrishnan, J; Deka, ki K and Soman, T A
Mm,JmndcfNmtralRMn-R,,n,ch. 15(2), 2002, 190-193.
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Genetic control of growth (girthing) and it’s response to tapping in Hevea
brasikensis

Jayasekera, N E M; Karunajekcra, K B and Hcrath. S

Promdiv” ofth, IRRDB lympmiim onAgrmmy AipM, tfth, Cukmmm ofNaturalR.M,,.
(H nn brastlUmitj, 5-6 Novcmbtr 1996, Sri Unka, pp,20-24.

Girili Jaia. colltcicd over 15 years, from 9 rubber clones planted in seven agra-eliraaiic areas
have been analyzed to study rhc change in magnitude, over years, ofgenetic environmental] and
gcnorypic x environmental components. Further this srudy discusses the clone specific grov/ch
response to tappmg in relation to growth before tapping. Results clearly indicate that at the very
early stages the environmental factors influence rhc growth ofyoung rubber piants. During first
five years environmental factors contribute more than 50 to the total variatior> But as plants
grow older generic differences rake control and by about the |3th year after establishment
gtrnciic differences contribute 75 to the total variation while environmental factors contribute
only 13. With respect to growth before and after tapping it was found rhat increase in girth was
linear when two phases of growth were considered separately. But the rate of growth siowed
down alter the commencemenr oftapping. The magnitude of reduction in growth rate differed
among clones indicating rhat response to tapping varied with genotype.

Ke) words; Genctic control: G X E interaction; Tapping system

Golden Hope’s experience with d/6 lapping system
Nasir, jamaluddin and Ghani, Mohd Noor A

Procefdin*ofSnninarotiUu'l»tensi.eyTappingSystems(UTS), 10““August 1998,Sungai Buloh.
Selangor, pp, 97-102.

The rubber industry is still facing the problems of labour shortage and rising cost of produc-
tion. Lembaga Getah Malaysia (LGM) has recommended few technologies in tackling these
problems, and one of them is the Less Intensive Tapping System (LITS). The adoptions o fthese
technologies, as reported by LGM, have not been wide spread. The industry instead has re-
sortctl to short term nieasures. for example, die use of immigrant tappers or abandoning tap-
j)ing. Cloldtii Hofw Plantations Berhad, which is maintaining a substantial at*a under rubber
especially in estates in Selangor, Negeri Sembilan, Malacca and Johor, is also facing these prob-
lems. Trials were laid out. some with LGM. to evaluate LITS or d/6 tapping system in some of
the areas. This paper evaluates some factors affecting the performance of LITS in these trials.
These include drying-up of bark due to long intcr\-ais between tappings, pif-coagulation prob-
lems occurring on trees tapped on LITS, incidence of dryness due to intensive stimulation
applications Jiid higher percentage of late drips or cup lumps in the absence of evening collec-
tion. Results obtained from two trials, that is, from Victoria Estate in Kedah and New Rompin
Estate in Negeri Sembilan are reported in this paper. The former was conducted with LGM.
Trial I on Victoria Estate using clone I’'B 217 has shown that the tappers yield has increased
substantially to 251% during the 26 months {.wiod ofthe trial, while land productivity was
reducfd to 68%. In terms of yield per tree, the results also showed the increase to 203% as
compared to the control IH S d/2 lapping system. There was no significant difference in dry
rubber content (drc) between LITS and the control. The second trial (Trial 2) on New Rompin
Estate is the commercial trial with LITS using 11 clones including PB 260 as control. The
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y.ckt ofihcse done., varied from 51-2g tree/rappinp tor clone PM 10 to 104.2g/r/t for

tlunc I'B3-i7.
Ke->-words; l.ow iiirensiiy upping; Yidcl; Malaysi.i

Hevsa latex production, relationship wirh tree growth, influence of clonal

origin and Ethrel stimulation

Gohet, E: Prc%-ot,J C; Eschbach,J M: Clemenr, A and Jacob, J L

IRRDB iympoiium oh Physiologicaland Molecuhtr Aspects o fthe Breeding o fHe"xa brasiliemis. 6-
” Novc/nber 1995. Penang, Malaysia. pp.200-21 1

The growch ofHewa brasiliensis, refleacd by tfie primar>' biomass formarion. competes di-
recily with latex production which corresponds to secondar}' biomass sj'nchcsis. Five clones
with ver> diftercnr growth and yield characteristics were studied as follows: AF 261. AVROS
2037. PB 217, GTI ind PB 235- Sex-eral groups of each clone were compared, namely un-
opcntx| trees, exploited but unstimulated trees and fniaily exploited trees with the same tapping
mtensity bur with increasing Ethrel stimuiation. The results show that the respective primary
and secondan- biomass products lead to a linear regression which reflects the competition
between the two synihecic function; the repartition coefficient between these functions is de-
pendent on the done and irs physiological characteristics. Beyond a certain stimulation inten-
M)-. ifgrowth continues to decrease then latex yield also decrease due to disfunccioning of the
lataigenous function. The critical level o fstimulation is clone dependent. For these five clones,
the latex sucrose content and laiex Pi content ofeach group oftrees were studied, it appears that
the capability' of the tree to react with efficiency to stimulation intensity is tightly linked with
avaiLible sugar in die latidfers; the latex sugar content is a clonal characteristic in relation to
lar.cifer metabolic aaivity. Utcx Pi content effectively reflects the metabolic activity level re-
lated to yield. Results are discussed in terms ofclonal typology, exploitation level and improve-
mcnt strateg)'.

Kw words: Slimul.itlon; Latex sugar; Latex produclion; Yldd

High panel exploitation of Hevea branliensis (Muell.Arg): A comparative
Study orhVe tapping systems

Ahmad Zarin .M.itTasi

(http;/uru.upm.edu.my/irescarch.n$0
Key words: High pand; Tapping ~,tem

R,11 . i, f S ¢ - m b a w a 1982-2002. No. 16,2)
cl training wwns,00fihjlTvVvielt:® 'W "B 5At
“»cd. In add,.ion. |, ‘ '=PI'mgsp,n,, s.,it their
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to assess rl,e effcci ofhigh inrtnsity tipping ,,,, ,,vcral tecot*menjerf clont-s for st.«liholder on
ytcia. growth h«lth condition of ,ubl»r trc=. The «p.ri,,,ent carried out ustng a
ta,<lon,zed complete b JKk destgn involving 11t,e,t.e,t. ™d 3 replicates. The three rrcon,-
mende,| clones for smallholders tesred [PR 255, PR 261, a,d PR 300) were treated p.,allel

comprtstng 30 trees per plot. The components ofy,eld, growth and percentage ofrapping panel
dr) iicss. il the treatments involving tapping system gave daily dry rubber yield similar to the
conveiitional rapping system. The long resting period, if properly practiced, gave a good efFect
on yield. Among the three clones tested, PR 300 showed the highest percentage of groove
dryness. Piirther observations are still needed to achieve conclusivc result.

Key words: Clonal response; High intensity tapping; Smallholding; Tapping system

High productivity through low frequency tapping
Rubber Au,l, 14 (3): 2000. 57-59
Key words: Uw tr«iuency tapping; RRIMPLOW; Yield performance; Malaysia

Higher productivity - workers’ perspective
Navamukundan, A

Procrrdinp cfth, Wmhihof on B.-ploh,mou M molopa u AddressCurma Ubour ProtiUtm in tk
RtihbfT hiiimtry 5-6 December 1994. Kuala Lumpur, pp.3-14.

Productivir>- is the reiationihip between the ourpuc generated by aproduction or service system
.ind the input provided to create this output. Higher productivity can be achieved either by
producing more with the same input, or by producing the .lame output with less input. In
redlit). productivity is influenced by ail production-reiated issues viz. capital, labour, land, tech-
nolog)-, encrg)-. consumables, delivery systems, m.\rketing, management, etc. This paper views
the [M)[icics and programmes for improvement of productivit)' both at the macro and micro
levels. At the macro level ‘national economic and social policies are evolved for achieving na-
tional targets. At the micro level, which is at the enterprise and indusny le\el, programmes for
changes ate formulated and implemented to achieve the national targets.

Kc\"words: Peninsular Malaysia

Hypodermic extraction of latex from Hevea brasiliensis
Giilu. M i\l; Guha, P R ; iMathews, J and Guha. A
1)ifii,ni Jotn-HiilofNiHurat Rubber Resftirch, 5(1&2): 1992. 38-50.

A metluHi and .ipparatus for using a gaseous unsaturated hydrocarbon, or oxide thereof, as a
yield stimulant by iis direct absorption into the lie bark tissues oi Ihitu brasiliemis are de-
scribed. A polythene or rubber jacket sealed to the tree bark is u«cd for holding the stimulant.
This prolongs late.x flow, when a hypodermic puncture is made in the bark, for upty 40 h. or
more at.i maximum rate ofone ml per minute. The latex is collected by n>ean<iofa hollow tube
or needle (ofabout one mm internal diameter) diat leads into a covered latex collection i.on-
tamer, from the hypodermic puncture. The tot-d outflow of latex fn>n» one aperture was be-
f%veen 1000 ml and 2000 ml per extraction, compared to only about 150 ml obtainable frt»rn
conventional h.ilfspiral tapping systems. The liigher yield realized by this method promises a
bright future for the natural riiijber industr>'. Physiological parameters relevant to sucrose trans-
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location anil us. subsequent synthftis into isoprcne in sim were also monitored over a period,
rhe phyviolngicjl dynamics of cliis convcrrioti ofsucrose into isoprene is also discussed briefly,
AnafomicaJ exafninaiion ofhcinuilarcd bark samples taken from irecs under the new mcrhod of
ljtex exrraaion did nor indicate any undesirable eHecrs. Microscopic observation ot the stimu-
lated bark samples indicated no decrease in the number ofhealtliy latex vessel tings.

Ke>words: Ethylene; Litex flow; Microiapping; Plugging; Stimulation; Yield; Malaysia

Improvement of exploitation system for old rubber trees with the
stimulation: Research report

Bamroongrugsa. Noparar

(www clib.psu.ac.th/acad_41/bnop2.htm)

Ke\'words; Sttmularion; Exploitation s)-stem: Thailand

Implementation of Low Intensity Tapping system amongst smallholders:
Issues and problems

Ambia, Aliasjk Bin

Pmcferiitig} a/Semimjroji Loii>fntensiry TappingSystem (LI1T#), 10*'August 1998, Sungai Buloh.
Selangor, Malaysia, pp.91-96.

Thii paf«r considers the problems and potential for the introduction oflow intensity tapping
s>'siems (LITS) in rhe smallholders .sector. A major constraint is that over 80% ofthe smallholders
sector consists of scattered individual holdings. Further, at the time of replanting, with the
current stands there was no necessit)' ro give any consideration for clones which respond to low
iniensic)- tapping systems. With the current labour shortage experienced and with higher renui-
ncratioti to be earned by the rapper, LITS may be attraccive to smallholders. However, a nuin-
~r of considerations are essential. These include the need for: a change in tapping intervals
from d/2 to d/6 over a period of time; initially to d/3, then to d/4 etc., and some system of
subsidy or loan as the equipment involves an initial investment of RM800/ha. A concerted,
coordinated and dedicated input by the relevant agencies to ensure successful adoption of LITS
b)’smalinoidcrs is urgently needed.

Keyworis: Uiw ,,rensiiy tapping; REACTORWM; RRIMFLOW; Mala>-sia

Improvement of production processing and marketing systems of rubber

o . . of recommended teciinoiogy and
.mproved institutional mechanism in South Sumatra

Oonawan, A He,drat,o, S; S*ardin, D=Usn,ini,g.h. M and Boerhendhy, |

Jamagcd ,app,.,,, The low t ? P maintenana, a..d
tlea
P« mEa.,dma‘l«d,,u|Btcros,,f,,,hitl,r.nmaalhlh%h[mgIm been conduced in Sgﬁlﬂrgﬂlnl'lg
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The aims of this research to implement, dcmonstraK. and develop technology oackagei of
rubber techno og>' proccaing. and marketing which are profitable and suitable for farmers, as
well as * devdop technology transfer mechanism from research itiscimtion to farmers/farmers
group. On-tarm tnai methods were used in this research. Through survey- mechod, location of
trial was chosen at Pagar Dewa and I>rabu Menang Villages. Rambang Lubai. Muara Enim
District. Field technical supervision and extension were carried out through farmer groups
which involved an extension worker who is responsible for these areas. Three types of farmer
groups have been established based on type ofactivities: (1). Nursery groups; (2) Rubber culti-
vation groups: (3) Tapping, processing and marketing groups. The maintenance ofrubber stump
on polybag was done properly by most of farmers as recommended. Mote than 80% of the
farmers field has been planted with clonal rubber planting material. The growth of rubber
(1988/1999) was normd although there was significant difference among farmers due to differ-
ent man”ement by each farmer. Most farmers did not follow recommended tapping technol-
ogy, mainly tapping frequency since the)- have to tap everyday in order to fulfill their daily basic
needs. In the implementation of processing technology and partnership marketing systems
with trader, farmers have been able to process clean thin slab using formic acid coagulant and
sell about 4.2 ton/week (72% grade A). Weekly farm gate price of rubber was fluctuated but it
was higher 40-30% (grade A) and 17-25% (grade B) per kg DRC than the traditional maricct.

Key words: Marketing; Productivity: Recommended technology; Smallholding ; Indonesia

The Improvement of rubber tapping systems in Southern Thailand
Besson, 1 ft Il

In: Reuuion Annuelle du centn Sdentifitpie de la Mission d'Economie attU Sociologie du CIRAD,
1991. 8p

(ATAB85112, 1993)

Key words: Tapping system; Thailand

Influence of alley Management practices on productivity of clone RRIM
901, tapped with LIT D/6 system

Md. Said, Mohd Akbar

Paperpresented at IRRDB Symposium ‘Challengesfor Natural Rubber in Globalization", 15-17
September 2003. Chiang Mai, Thailand

Key words: Alley management; Productivit)'; Tapping system

Influence of judicious methods of stimulation on the long term yield
responses of rubber clone RRIM 600

Th.mli, Do Kim; Sivakuniaran, S and Choo, Wong Kal

Pr ingso fIRRDB posium: V2. i and Exploitation and Crop Protection & Plant-
ing methods, 14-15 October 1997, Ho Chi Minh City, Vietnam, pp.66-70.

The effects of various frecjuencies of 2.5% Ethephon stimulation on the long-term vield re-
sponses ofclone RRIM600 tapped d/3 over a fourteen-year duration wenr examined. Stimula-
tion at eight rounds/year resulted in the highest significant yields (g/«/t, kg/halyear and cumu-
lative yield) among the treatments. The yields of trees stimulated using 4 and 6 rounds/year
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wert higher chan rhc uiistimuiattd control rhough the difference wa5 nor statistically signifi-
cant. The slight diffcrcnce between the unstimulaccd control and these stimulated treatments
meant ihai; (i) Judicious stitnulation maintained positive yield responses over long-term appli-
cation; (ii) judicious stimulation couJd increase yield without harmful effects to long-term yield
responses Thus, judicious stimulation Mas necessary for a sustained and positive response. The
vield performances of various tapping panels arc also discussed.

Key words: Clonal response: Low frequency tapping; Stimulation; Yield

International notation for exploitation systems

Luktnan

In: Natural Rubber Biology, Culauaiion attd Technology, 1992, ( Eds. M.R. Sethuraj and N.M.
Mathew), ElseVier publishers, Amsterdam, pp.263-281.

Key words: Tapping notation

10| patch method of stimulation-preliminary results

Chec, K H and Chiu, SB

ThePlanter, 69(805): 1993- 149-151

A patch made of resinous Cinnamon wood dust and 2.5 % ethephon in a tatio of 2 g- 8ml
appiitd toscrappetl barl<increased rubberyield by 36- 41% over diat of unsiintulated trees with

a concurrcnr  19% fewer number of tappings. Tapped on 1/8 S cut, the task size could be
increased to 900 trees. The patch was replaced after seven weeks and the cost of the patch

inclusive of material and labour was 5.3 cents.
Ke,-words: |01 patch method; Tapping stimulation; Malaysia

Labour problems and exploitation in the smallhoUer sector
Shafic, Shahabudin
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ness, the smallholder sector has now becomean im"™ "

..g ro the 19,2 Census on smallhold™ :LrwTr: «o'm
450,ec,riedmthe 1977 Census (a decre.,se of M 3%)
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witl7.2 »a 55-5% of * . s,,,~lhold=rs

darics ttc £T c °"' operators, mistto. lease holders, benrfi-
r ~or e ”‘I h 72% of .he smallholders were Malays, 24% Chinese and
(B f“8 eroup, 41% of the smallholders

were abcve 56 y”~s, 48% were 36-55 years, 9% 26-35 years ard | 6% below 26 years ofage.
1li,s mdicares ,ha. 57% of .he smallholders were wi.h.n the very produc.ive age group. The
average dependent s.ze wai 3.8 persons, for less than the 6.4 persons recorded in the 1977
Census. Owner operators totalled 168 070, out ofwhich 128 434 were from mature rubber
are” and 39 636 from immature areas. Thus, to tap the 702 139 ha of mature rubber, an
additional labour force of 105 612 is required for the d/2 tapping system and 27 597 for the d/
3 system. However, for the d/4 and d/6 tapping there will be asurplus of 1141 1 and 50 418
tappers respectively. Besides the i under the mar of EUSDA. the rapid
development of the industry has aUo led to a shortage ofabout 700 tappers in RISDA estjres
under the management of ESPEK sdn Bhd. The RISDA management is very much aware of
the problem and is now actively introducing low-frequency rapping systems (d/3, d/4 or d/6) to
overcome the labour short®e. Smallholders are advised and encouraged to adopt the extended
task and division of labour (DOL) concepts and the LELICS system of crop collection to
increase productivity. RISDA is also introducing the block farming s>'stem to further improve
the management of labour. For the East Coast states, the daily periodic tapping with ethephon
stimulation is recommended. The smallholders’ institution, i.e. a total of 64 smallholders' co-
operatives at State District levels with a membership of 100 000 smallholders, will be able to
provide the human resource to take over die management ofthe estate and create a well-organised,
affluent, dynamic and self-sufficient smallholder community. Meanwhile. RISDA, together
with various research institutions, are conducting trials on several novel exploitation methods
such as REACTORRJM. RRIMFLOW. \AR Jacket and Guthrie Paste with the objective of
increasing rubber productivit>-. overcoming labour short*e and reducing the cost of rubber
production. RISDA Management hopes that the relevant research agencies aiid the private
sector will focus their R & D on the mechanisation of the rubber product sector and transfer
the technologies at the lowest cost.

Key word.s: Ethephon; LELICS; Smallholding; Tapper shortage; Malaysia

Labour-saving exploitation systems: Methods to enhance yields
Sivakumaran, S

Planren'Bulletin. No. 208-9: 1991. 92-101.

It is now well established that the yield viability of exploitation systems geared for reducing
labour requirements is heavily dependent upon the ititensit>"and efficiency- o fethephon stimu-
lation. Thus, reduced frequencies of stimulation, which are less than twelve applications per
year or ineffective methods of stimulation which do not fecilitate uptake of stimulant due to
poor contact with bark tissues, have alt been shown to contribute to poor yields from trees
tapped on d/4 or d/6 frequencies and on periodic system. It is apparent that the traditional
methods frequencies ofstimulation currently practiced with moderate to intensive tapping sys-
tems (1/2S d/2. 1/2S d/3) are grossly insufFicienc to ensure viable yields from less labour-inten-
sive exploitation systems. In view ofthis, several trials were carried our to study alternative and
improved methods of stimulation for low-intensity systems, to further enhance yields and to
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nwkt' clicsc svsicms economn.illv viable for commercial adoption. Tliis arcidc presents data
fn>m these truls and diit-usscs rhe application of tliesc techniques.

Ke\' words: Labour saving; |ow iiuensit)' tapping: Yield:
Labour-saving technologies; Factors impeding adoption

Sivdkumaran, S

Proceeeiinp o f VCorkshop on Exploiuiion Technologies to Addrrts Current Labour Problems iu the
Rubber ludustry, 5-6 December 1994, RRIM, Kuala Lumpur, Malaysia, pp. 151-175.
chough je\'cral iabour-saving technologies arecurrendy available to overcome prevailing prob-
iems in the industry- of acute shortage of skilled tappers and rising cost of production, their
adoption by the industry has not been verj' widespread or extensive. The induscry, instead, has
resorted to shorr-term solutions, such as the use of immigrant labour and or abandoning tap-
ping in certain fields, to sustain tapping in others. This paper examines the possible factors that
could be impending the uptake of technologies and assesses several approaches that could facili-
tate greater adoption of the technologies available. The factors examined include the presumed
drying up of bark due to long intervals between tapping in iow-frequenc)' tapped trees, yield
recover)' or sluggish flow m trees coming out ofrat in pcriodicaily-tappcd trees, incidence of
dr>-ness due to intensive and heavy stimulation employed with low-frequency systems, high
percentage of late drip or cup lump in the absence ofevening collection because of pcrceived
practical problems, greater tendency for precoagulation on the cut. practical problems associ-
ated with field operations and reduction in yield per hectare compared with the more intensive
tapping sj-stems. These factors are critically a<Lsessed with the support of experimental data
wherever relevant. The presumed limitations associated with some of these factors are dis-
proved. while for others appropriate solutions are suggested to overcome the relevant constraints.
Approaches currently under study to boost yields per hectare obtained with low frequency
systems are idenrified, * ‘

Keywords: Ubour saving; Low frcquency tapping! Stimulation; Yield

Land productivity in rubber inHuenced by three critical parameters
Sivakumarah. S
The Planter. 76(888); 2000, 155-169
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data given i,, this anidc, can bt convertd into yitlds pt, h«iai, w.ih the mai.mnm possible
number of tapp.ng, according to the frcqucncy of tapping. U is hoped that this article would
ettable the industry to have a better appreciation of the scope and potentials of the recom-
mended rarjous new technologies and encourage wider adoption in order as to enjoy the full
benefits of these technologies, particularly wid, regard to realization ofhigher margins of prof-
itabiliiy per hectare under rubber.

Keywords: Und productivity; RRIMFLOW; Tappmg days; Yield; Mala>-sia

Long flow tapping system
Ahmad Zarin MatTasi

joint Thailand-Makysia Technicalseminar on Rubber 7-9 April 1997, Phukec. Thailand.
(Cited Ahmad Zarin and Mohd. Akbar Bin Said)
Key words; Long flow tapping system; Thailand

Long-term effect of tapping and stimulation frequency on yield

performance of rubber clone GTI

fhanh. Do Kim; Sivakumaran, S and Choo, Wong Kai

Journal o fNnturnl Rubber Research 11(02); 1996. 96'107.

A fourreen-)-ear e.xperiment was conducted to study the yield response and dryness incidence
ofrubber clone GTI to half-spiral tapping at frequencies d/2 (alternate daily), d/3 (third daily)
and d/4 (fourth daily) in combination with stimulation frequencies of 0/y (unstimulated con-
trol), 2/y (two rounds/year), 3/y (three rounds/year), 4/y (four rounds/year) and 6/y (six rounds/
year) ofethcphon at 2.5 concentration applied by groove method- Mean dry rubber yield/tree/
capping (g/t/t) and mean dry rubber yield/hectare/year (kg/ha/year) over 14 years’ of tapping
were affccted bv interaction between rapping and stimulation frequencies. Under high stimula-
tion frequencies of 4/y and 6/y there was a progressive increase in g/t/t with reduction in tap-
ping frequencies from d/2 to d/4. This has led to comparable kg/ha/year among the three
tapping frequencies, in spite of lesser number of cappings, d/3 tapping frequency produced
cumuiaciv'c yield (kg/ha) comparable to that ofd/2 tapping frequency. Positive responses ofg/t/
c. kg/halycar and cumulative kg/ha co stimulations 4/y and 6/y were obtained only under low
tapping frequencies ofd/3 and d/4. Virgin and renewed tapping panels responded in a similar
manner to rhe tapping and stimulation treatments. Dryness incidence was not significantly
affected by any of the treatment combinations.

Key words; Clonal response; Ethcphon; Stimulation; Yield

Low frequency tapping system for reduction in cost of production of
natural rubber

Vijayakumar. KR; Thomas, KU; Rajagopal, R and KarunaJchamy K

The Planters'Chronicle. 97 (11): 2001. 451-454.

Though India stands first in productivity of Natural rubber cost production is also one of the
highest This is mainly due co high slopes in the pl.intations. high rainfall etc. Extension field
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cxpffrimeiiis m the research Hirm of Rubber Research insiicuw of India and in planrations-
havff shown that in high yielding clones under third daily tapping 15 to 30% sustainable
yield iiKrejse is possible with three annual stinuilations. The high yielding clones experi-
menrcd were RRII 10%5 and PB Similar increase in yield was achieved form cioncs
RRIMCIiOO and GT1 with four srimulaiioii per year under third daily taping. With fourth
dajly capping (2 tappings in a fortnightO same yield as chat under third daily tapping could be
achieved by increasing sumulation to 5to 7 applications per year (RRil105 .PB217, RRIM600
and GT!), It was also shown that the same yield obtained under third daily and fourth daily
frequencies of tapping with stimulation can be achieved under weekly frequencj' of tapping
(one tapping in " days) with increased frc*juency (] 2/year) ofstimulations from clone RR11 105.
Cost benefit analysis has shown that both planters and tappers arc benefited by adoption of
low frequenc>- tapping. It is first report on weekly tapping without any reduction in land
productivia-

Key words: Clonal response; Cosi reduction: Low frequency rapping: India

Low frequency upping to reduce cost of natural rubber production
Vijayakumar. K R

Indian Rubber Journal, 70:2003.41-"2.

Key words; Cost reduction: Low frequency tapping; India

Low intensity tapping systems and early use of CUT

Ahmad Zarin Mar Tasi; Kewi. Chong and Hashim, Ismail
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Quarter cut panel changing ,,vj '

Malaysia Lo« "'“ nsitv tapping; Stimulation; Yield;
Low intensity tapping system for rubber clone selection
Junaicli, Unrung; Tjasadihardja. A and Kuswanhadi

BuUtm Perkebunan Rakyat, 8(1):1992, 27-31

( Absttak Hasil penelitian- Balai Penelinat, Semba™ ,982-2002. N,,.161)

Pra<iumon and growth and
DRC of atex were me.uted. There were no in.etac.ion e fet of clone with tap,Ing »>te,.

Jodd b «PPi*g »* “U™ *“ by conventional system. Thu, it
could be recommended to use those both tapping system for rubber clone selection.

Key words; Clonal response; Tapping system; Low intensity tapping

Management inputs for enhancing labour productivity

Autiong, Mohamad

PronMngsofthe Workshopm ExpkiMion Ttehmkgia toAM ,,u CurrmtUbour Prob"Tmm thr
Rubber hidmtry, 5-6 December 1994, KuaJa Lumpur, pp.20-23.

The rubber industry is more than 120 years old. h is, therefore, a niatunr industry. However,
there are inherent problems associated with the industry, including the fact that commodit)®
prices are beyond rhe control of the producers, unfavorable weather conditions and labour
shortage. The rubber industry has to look for a long-term and permanent solution for its
continued survival including enhancement of labour productivity through generic and tech-
nological improvements, mechanization, further improvements on housing and amenities, a
stable and sound industrial relations climate in the place ofemployment, creation of a happy
working environment and continued investment in human resource development. This pa-
per identifies some inpurs or actions that are required by rhe management in enhancing
labour productiviry,

Key words: Labour productivity; Labour shortage: Malaysia

Marked effects on tapping system reform of China
W ciixian, Xu; Xiaodi, Wei and XianzJiou, Xiao

Science and techiiolofy o f fropiral crops, 3:1993.11-12.
(Cired by Xiaodi, Wei et al. IRRDB Symposium. Hainan, China. 1999)

Key words; Tapping svArem: China
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Nugawcia, A

BuHtUi) o fthe Rubber Rnearch hstieuteof Sri Lanka. 37:1998, 66-70.

Achieving niaxiinuni foidJ yields trom plantations is vital to reducc costof production. This will
also enable to recover the capital and management costlwhilst realizing profits. It appears that
otjly the exploitation 3)"1115 are considered with regard to maximizing yields. Nevertheless
there are many other import.inr /actors we need to consider to maximize yields in an estate.
In any plantation the total yield per annum depends mainly on: a) mafure extent and b) yield
per hectare. Both the mature extent and yield per hectare have to be at optimum levels to
raajciniize total annual yieldi

Ke>-words; Exploitation system: Viell: Sri Lanka

Microelement treatment of resting bark dryness Hevea trees and theirre-
exploitation

Shicong, Li and Zhaomu, Lin

Proceeding o fthe IRRDB TPD u-orkshop, 26-28 July 1994, Hainan, China.

In 1970s we tested an approach of remedying and retapping of resting bark dr>-ness trees, in-
c~dmg application ofcompound micro-elements on the shallowly scraped bark of the resting
aHected trws and tappmg of healthy bark at the upper parr of the trees. This approach, integrat-
mg bark scraping and chemical treatment with adequate tapping, had come out with better
results. In a view of veri/~ng us application efficiency on a commercial scale a study on chemi-
cal treatment and re-«plouation of resrmg bark dryness trees was carried out in 1982 in the

who” Né xmg State Farm in Hainan Province. The results of 12 years experiments were pre-
«rmed m ihis paper. Acommercial scale pairing method design was arranged in this study with

the cork cortex removed. s ~ a S n - 'h* with
treated trees were tapped 6 times for on,, . ?7 jm Bpuncrures/tapping). The
words 48 tappings per year in 8 tappingcy is

Yteld. China

Ke.w o* Bar. Microelement treatment. Tapping

Mobility of Labour in the Rubber sector
Arikiah, A

KM .riLtry.

pm . cocoa.p,,eapp|, a,d
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for all crops. Sutisti*a for ihc month of S=p»mbcr 1994 iodicato the ejtcnt of shoriagt ra

some p ajicatjons. s paper acremprs to offer some remediai measures to address the situation
or shortage or agncuitural workers.

Key words; Tapper shortage; Malaysia

A Modified exploiation system for PB 260 as piacticed in an Indonesian plantation
Karyudi

Phperp rm d at IRRDB Symposium ‘madir,,, NmmIRM, m GUdimtM ’ 15-17
September 2003. Chiang Mai, Thailand.

Key words: Exploitation system; Indonesia

Modulation of gene expression under ethylene treatment in the latex of
Hevea brasiliensis

Pujadc-Renaud,V

Proceeding! o fthe Imernatiom|Symposium on Cellular and Molecular aspects o fBiosynthesis and
Action o fthe Plan! Hormone Ethylene, 1992, France, pp. 162-163.

(Plant Breeding Abstracts , 10031: 1993.)

The ethylene releaser ethephon is commonly used In rubber tree arming to stimulate latex
production. Ethylene treatment extends larex flow and activates general metabolism allowing
more efficient regeneration oflatex after tapping. Some enzymatic activities in latex liave been
shown to be modified by ethylene. Resultsofinvestigations on ethylene-induced modifications
of gene expression in latex cells are reported. It isshown that ethylene regulates several specific
genes at the RN A level, probable through transcriptional regulation. Some of these genes, which
are involved in various metabolic phenomena such as mechanisms of latex coagulation, protein
sy'nthesis and other stress reactions, were identified by northern blotting. vSeveral probes corre-
sponding to potentially ethylene-regulated genes are currently being used to scrcen a latex cDNA
library to provide markers for Hevea genetic improvementaswell as to study the genetic mecha-
nisms of ethylene control.

Key words: Gene expression; Stimulation

A new economic approach to assessing profitability o festates under tapper shonage
Nayagam, James; Win, Yong Hing: Hassan, Johari and Sivakumaran, S
Phmters'Bulletin, 214: 1993, 3-8.

Key words; Profitability; Tapper productivit>"; Tapper shortage; Yield; Malj-asia

Once-a-Week conventional tapping system {1/2S d/6) with ethephon
stimulation for young mature rubber.

Said, Mohd Akbar; Sivakumaran, S; Eusof, Zainol and Atan, Samsudin

Irceedings o fseminaron Low Intensity TappingSystfrm (L1TSi, 10" August 1998, SungaiBuloh.
Selangor. Malaysia, pp. 17-41.

Low Intensity d/6 tapping system (LIT d/6 system) with commercial erhephon stimulation also
known as “Once-a-weck tapping" has been recommended for commercial adoption for modern
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clones. Ilic rcv'omtnendjrion was based on the brrrngth of che LIT d/6 S)'Stem whicli is charac-
rerized by rcducfd retjuircniciit for uppers, high tfw producrivir)', high productivity of tap-
fwrs, comparable land producrivir)' and low cosr ol production compared to the conventional
tapping s>-$renis with d/2 or d/3 tapping fretjucnci«. Hence, the main e-mphasis of LIT d/6n
svsrcm IS to overcome problems aisociated with the use of the conventional tapping system
prmunly on the problem of shortage of tappers. This paper highlights the impact of LIT d/6
on tree productivirv; tapper producrivin- land productivity, tappers’income and incidence of
dryness. Oiber parameters such as bark consumption and percentage of bark shaved are dis-
cu«ed as appropnate. The paper also addresses the suitability of LIT d/6 system for adoption
by the mdustti- in relation to diflircnt cuegoriei of >-oung mature rubber R & D efforts arc
bemg gear«l to simplift- the stimulation method, in-field collection and to overcome problem
ofwmretmg depression on >Held. Other approaches to make LIT d/6 s)stem more attractive for
I*rge-scale adoption ot this s*tem in conjunction with high density' plantings.

ml vl * O nc« week rapping; Produa.vic,.;

Optimizing clone productivity by exploitation system
Junaidi, L'ntung and Kuswanliadi

(Ab”rJc Has.1 peneUrun- Balai Pendkian Sembawal982-2002. No 168)

done could be obtained. On rhe contrary | potential ofhevea
will be iow and production potential of cloncs cli** "AAg~ menr is bad, plant production
mended hevea clones, which have various n A realized. There are some iccom-
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Optimizing yield of mature rubber trees with high intensity exploitation system
Lukman
Junial Pemiuian Karet 14(2): 1996. 125-136,

Kev words: High intensity exploitation system; Yidd

An Overview on labour availability towards year 2000 and beyond
Ahmad Salimi Haji Ismail and Baharudin, Nazaria

ProceeHivgi o fthe Workshop on Exploitation TechnologiatoAddms CumntUbourProblemsin the
Rubber Industry, 5-6 December 1 KuaJa Lumpur, pp,33-43.

This paper provides an overview on labour availabilit>" towards the year 2000 and some indica-
tors on trends oflabour compositions beyond 2000. It also highlights issue pertaining to labour
and measures taken by the government in addressing labour problems, as well ai the role of
labour and the importance of concerted efforts of the public and the private sectors.

Key words; Ubour availal

y; Labour problems

Paradigm shift in assessing estate profitability under labour constraints
Nayagam, James; Wan. Yong Hing; Hassan, Mohd.Johari and Sivakumaran, S
Proceedings o fthe Workshop on Exploitation Technologiesto Address Current Labour Problems in the
Rubber Industry,S-G D tctm hsi KualaLumpur, pp.194-199.

Rubber Producers in Malaysia are being confronted with var)'ir* levels of labour shortage,
which is adversely affecting their profitabilit)'. Asa result, increasing hectarage of mature rub-
ber is left untapped. Even when there are tappen, the producers are unable to optimise their
output (kg/halyear) becausc of the tappers reluctance to perform late tapping and recoverv*
tapping. The current method of profit assessment of a rubber area (RM/halyear) is based on
land productivity (kg/halyear), rubber price (RM/kg) and production cost (RM/kg). Since
producers cannot influence price and cost, p.irticularly labour cost, they resort to increasing
land productivit>" This paper underlines the need for the growers to changc their approach in
assessing rubber profitabilit)- under labour constraint. With labour shortage the conventional
approach of calculating profits from rubber areas using land productivity is not helpful. 1Tie
empkisis should now be on labour productivity The anticipated loss in yield/hectare from the
reduced frequency can be compensated with the use ofstimulant. With this shift in emph.uis
the producers can resort to the use of the tested less labour-intensive tapping sj-stems that
would enable them to fully tap their mature areas in spite of the reduction in labour supply,
thus ensuring fair returns. Further, with the increase in tapper productivity the income of the
tappers is expected to improve. This in turn will tend to attract and retain some of the workers.

Key words: Labour intensive tapping s>-stem; Tapper shortage; Tapper productivity: Malaysia

Performance of Low-Frequency tapping systems

Kcwi, Chong and Sivakumamn.S

Proceedings o fthe Workshop on Exploitation Technologies to Address CurrentLibour I"blems in the
Rubber hdustry. 5-6 December 1994, Kuala Lumpur, pp.47-67.

The recent increase in NR price has bmught fresh hope to the rubber industr)-. However, the
acute shortage ofskilled tappers and the spiraling cost of production in the NR industry remain



1j . Thu«. there i$ a coiuinucd pressing ii«d lur the adoption of low-frequency rapping
iv'stems, whidi can reduce borh the requirement of tappers and cost of production. Most of the
rgwrred thousands o) hectares of mature rubber trees that remain unt;ippcd could become
productive wiih rhe adoprion oflow-frequeng- tapping systems. Recruitment of foreign labour
ro solve tapper shortage problem without adopting new technologies provides only a temporary
solution ai iu aisogiaiKi sodj problems m'Inually negate the intentled purpose. A more du-
rable solution requites the adoption ofappropriate technologies derived through the process of
research and development (R&D). This paper presents available alternative solution that is
JiTiM low-frequency tapping !>-stcitls, namely 1/2 S cut tapped on
a/i. d/4 anti d/6 frequencies, can leduce mpper requirement by 33 to 67% and increase knd-
nd cared that there was ptogtes.ive increase m yield in grammes pégr [reeple: {;;;;mg (g/t/ll?p as
h”npping frequency was decreased from d/2 to d/3, d/4 or d/6. Yields as high as 70 80 and
the d/2 control, have been recorded for the
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m Ind.. i, facing crisi. for rh. 17, few year*.,,d ,h. pr,,.,,. pri,, is » » rffarive. Due <o
high frequency of tapping and associated incidence ofTapping Panel Dryness in the small

haldings, econo,,,c |.fe ts restricted ,0 13-15 years. At the same time, estates are following
medium frequency ofrapping. Due to higher wage rates, poor labour efficiency and over heads,
cost ot production is more m the estaie sector. The way out for rubber grower is to make his
product more cost effective. Optimnm dose and frequency ofapplication ofethephon, an vield
stimulant, can help in realizing potential crop from rubber trees. An experiment was laid out to
compare the performance of mini and reduced spiral cuts under d/3 frequency of tapping in
clone RRII 105, the Indian Wonder Clone, with different frequencies of stimulation. Seven
tapping treatments comprising different cut length, frequency and dose of stimulation were
imposed with completely randomized design (single tree, single plot). In the present experi-
ment, comparable or better yield could be realized from mini and reduced spiral cuts. Dry
rubber concent and girth increment were also more and the incidence of TPD was less. These
approaches can substantially reduce cosi of production of natural rubber through increasing
task, economic life and reducing the requirement of skill for tappmg. Tapping ofshort rapping
curs can maximize physiological efficiency with minimum injury to rhe iatictferous s)'stem.

Key words: Ethylene: Low intensity capping; Spiral tapping cut; Tapping system; Yield; India

Performance of previously puncture-lapped panels on the 1/2 S d/6
tapping system

Sivakumaran. S and Hashim, Ismail

Pr i ofIRRDB iutn: Physiology and Exploitation o fHevea brasiliensis, Kunming,
China. 1990.pp. 111-129.

The performance of previously puncture-tapped virgin panels and renewed panels was evalu-
ated in several trials using the /2S d/6 stimulated tapping system. In addition, an assessment
has been made of the effects of varying the duration of pre-exploitation stimulation, by meth-
ods similar to puncture tapping, on the subsequent yield of 1/2 S d/6 tapped trees. Yield com-
parisons have also been made between 1/2 Sd/6 tapping of normal panels from initial opening
and previously puncture-tapped panels and a limited study of the level of endogenous ethylene
in puncture tapped bark was carried out. The yield viability of previously punnure-tapped
panels on the 1/2S d/6 system with stimulation has been confirmed with few exceptions. It is
apparent that stimulation during post-conventional tapping is critic.il to ensure yield viability
irrespective of the past histor>'of stimulation. The subsequent yield on low frequency tapping
was nut influence by the duration of the preceding puncture tapping or the levels of crop
extracted during micro-tapping. Pre-stimulation oftrees with ethephon for a short period prior
to 1/2S d/6 cupping resulted in a good yield during the first few years, generally comparable ro
chat of previously puncture-tapped panels. This was less marked in trees prc-stimulated for
periods of 12-24 months. Data seems to suggest chat the residual effects of ethephon on later
yield may be restricted to a limited period. The lack ofsignificant diffcrencc in the endogenous
ethylene level ofcontrol bark tissue and puncture-tapped bark tissue stimulated 12-24 months
earlier, lend support to the above conclusion. No marked advantage is evident in cumulative
yield when 1125 d/6 puncture-tapped bark is compared with that of norm.il bark tapped on this
system from initial opening. However, this combined approach, ofpuncture for limited periods
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plu5conventional tapping on low frfquenc>-sv'steim, has applications in specific areas such as a
rcducnon in die period of immaturity and a Icngrhening of the economic life ofvirgin panels
(thu4 jvoidinj; tapping of low yielding renewed panels). The absence of any adverse effects
from excessj\'c stimulation, as teJlected by the average drc values, the low levels ofdryness and
the absence ofanv elevation ofendogenous ethylene levels, suggests that additional work would
be juiiificd on a wider range o f clones, particularly the precocious high yielding ones, which
would mcorporjre methods to improve the yield from puncture tapping. The additional data
thus generated would confirm if diis combined approach could be adopted on a wider scale.

Ke>"words; Low frequency tappmg; Puncture tapping; Stimulation; Virgin (X)uch; Yield; Ma-

laysia
Periodic tapping: An approach to tackle tapper shortage

Ahmad Zarixi and Sivakumaran, S
Precettiingsoftht Workshop on Exploitation Technohgifs to Addresi Current Labour Problems
5-6 December 1994, Kuala Lumpur, pp.80-95.
Exploitation si-stems were evaluated incorporating three nionths of rest from tapping and stimti-
laiion 3t different timc5 in a year for three to 14 years on panls BA-i and BO-2 of several
clones. These -periodic’ systems were compared with continuous tapping system with and
vnthoo, sdmularion. In RRI.M small-sejle trials, good yield responses were obtained from trees
tapped WKh the pefaxdiic system, RRIM 600 tapped on panels BO-1l/B 02 and rested for three
MOy hs dnr.,.g rhe mntermg period, gaw cumulative yield 6% above that of the unstimulated
months, PR 261 (panels BO-1/BO-2)
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responses on young mature rubber
Chong, K and Sivakumaran, S

Proctedvip oftht | ~ R symposium on Agronomy Asptcn o fthf Cultimuon (*Natural Rubber
(Hevea brnsthemis), 3-8 NWmber 1996, Beruwda. Sri Unka. pp,74-86.

Early experiences from stimulation of young mature rubber tapped with the conventional sys-
tems. 1/2S d/2 or d/3, produced unfavourable yield trends, in which the iniiiaJ high yield
responses were followed be negatiw yield responses from the same or subsequent panels. In
addition, a higher incidence of dryness and bark consumption were observed. Moreover, the
current acute shortage of skilled tappers has precluded the practice of conventional tapping
systems which has resulted in the delayed opening ofyoung, mature rubber. Thus, periodic
tapping systems, modified forms of conventional systems, were evaluated as an effective ap-
proach to sustain yield responses and to solve the tapper shortage. Several clones were tested
from the very commenccmenr of opening for tapping using \"rious combinations of tapping,
restand stimulation regimes. Results from these various trials of petiodic rapping swrems indi-
cated that long term positive response were sustained covering both panels BO-I and BO-2.
Besides enhanced land productivity, tapper productivity, and consequendy income, was im-
proved. As the periodic capping systems incorporate a tapping rest, there is some saving in
tapper requirements by 17 - 25%. Coupled with this advantage are reductions in bark con-
sumption. a low incidence ofdryness and drc values that arc comparable to conventional tap-
ping systems. As a result of the use of these periodic tapping systems, all young mature rubber
can be opened for tapping at the correct girth and the problem of the acute shortage of tappers
can be alleviated.

Key words: Periodic tapping: Stimulation; Yield; Malaysia

Periodic tapping system: A solution to tapper shortage

Sivakumaran, S; Ahmad Zarin Mat Tasi and Kevsi. Chong

PLmm BulUttn. 208-209:1991. HI-123.

This article discusses relevant findings from three commercial task-size trials on young mature
rubber, established to confirm the yield data and assesses the practical aspeas related to the
implenitntacion of the s)-stem in commercial fields. Periodic capping s>-stem in combination
with erhcphon stimulation is recommended for immediate adoption in areas with acute short-
age ofskilled tappers and where tappable young mature trees have been left unopened. The
svArem is also suitable for use in fields chat are on panel BO-2 tapping or fields which have jusr
commenced tapping on panel BI-1 (first renewal). Further, periodic tapping system provides
avenues fur maximum usage of he available pool of cappers over wider areas in a given estate,
thus avoiding the need fisr continuous exploitation of a limited area. This is possible without
compromising standards of tapping, while conserving bark and ensuring beneficial effects on
growth. Stimulation is ccitical for the viabilit)' of the system and therefore it is neccssar)' to
ensure chat the method of stimulant application is efFeaive (groove if lace is thick) and the
frequency adequate. Clones which respond well to stimulation are expected to fArform better
on this system chan clones with modecate or poor responsts.
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Periodic tapping system as a solution ro tapper shortage; An economic

evaluation
Sn'akumaran, 5: Nayagjm, Jam«; Ahmad Zarin and Wan, Yong Hing

Planters'BulUsm; 21'irl993. 9-16.
lation is an economically viable

Periodic capping n stems in inatinn with
method ofcxploiration with comparable crop producrion and betrer profit margins per hectare

than charobtainedfrom use of continuous rapping systems. Its' use will allow for a 25% reduction
n tapper requirements, with lower costs o fproduction per kilogram ofrubber and higher income
for tappers. The higher %ield per capping is achieved without sacrificing yield per hectarc. It is
therefore an anractiw sracm for ensuring equitable returns per unit area, whiie providing higher
remuneration for tappers, thus forestallingthcir movement to other areas ofemploymenr.. The
economic viability ofperiodic tapping s>-stem can further be enhanced both with clones which
respond betrer ro stimuiation ai\d in situations whenr there an shortage oftappers with fields left
untapped and consequently with no crop contributions The economic evaluation of periodic
tapping 5>-steni with stimuiacion highlighted in this article ftircher strengthens and supports the
recommendation that diis system should be adopted immediately by the industry- to resolve their
current pr«smg problem of tapper shortage and unproductive rubber areas

Kry- words: Ethephon; Periodic tapping; Stimulation; Tapper shortage; Malaysia

Periodic tapping system: Sime Darby3’ experience
" Si*kumnran.S; Chong, K and Ahmad
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Simiulalioij for this commtrcial trialstaitcd verymiucrvamely at ET 1.0% 3/y during months
following tapping rest. This was siibscqutntly changed to ET 1.5% 6/y in .Scptjmbft 1993.
This change in stimulation was prompted by the lack ofyield response in the month immedi-
ately following the tested month. Results todate (27, years of yield recording) indicated that
yield per ha of 1/2 S d/4 periodic tapping treatments expnessed as percentage of that of
unstimulated d/3 control were 42% in the first year, 53% in the second year and 61 % in the
first six months ofthe third year, tespeaively. The stimulated d/4 treatment gave about 96% of
the unstimulated d/3 control whilst the snmulated d/3 treatment gave 46% more yield than the
unstimulated d/3 control. Todate yield per tappet of the periodic tapping treatments is about
22% better than the d/3 unstimulated control. However, it is only about 84% ofthe d/3 stiitiu-
lated control and 95% of the stimulated d/4 treatment. The periodic tapping system offers
aiternativc approaches for tackling the problem of tapper shortage. These system relative to
unstimulated d/3 systems are attractive because of the higher yields per tapping with conse-
quently better income for tappers and reasonable yields per hectare. Stimulation is critical for
ensuring viable yields per hectare for periodic tapping systems.Thus for clone PB 260 with nine
applications per year, the yields per hectare for all periodic treatments vrere higher than the
unstimulated d/3 control. In the trial on clone PB 235, the yield per hectare was affected by the
very low level ofstimulation. Periodic tapping systems could be a viable technique of exploitation
for precocious high yielding cions with propensity for development of tapping panel dryness.

Key words: Dry tree incidence; Girth; Stimulation; Yield; Malaysia

Periodical tapping system as an alternative for smallholtler rubber
Ktiswaiihadi: junaidi, Untung and Tjasadihaidja, A

rrositliHiKmferrmi National K an 18-20 September 1990 di Palembsng; 188-202

(Abstrak Hasil penelitian- Balai Penelitian Sembawa 1982-2002. No.177)

Periodical tapping system isa tapping s)'stem with tapping fntquency, which allow to rap the for
some time and test it for another ttme. Tliis system isarranged according to accustom ofthe farmer
and the abilin- of the tree to be tapped with tapping intensity about 100 percent Thete were two
espenntents conducted at RIEC Sembawa which aimed to in«nt a new profitable »PP

and acceptable by the farmer Tliese experiments were arnmged accordurg to a randomized block
design. In the first cxpenment thtK kind ofexploitanon ,,tems were res” on five rubber clones
(GT 1 AV 2037 PR 261, PR 300 and RRIM 600), wliilst in the second experiment M tappmg
system were tested on PR 300. The results of.he firstexperimentshowed thatthe peri®i” tapping
“ stem could be applied ,s alternative to dre conventional s>™m, e s~ Iy on RRIM 600 and
PR261.All per.odikVappings, tem tested insecondexperitjientcould™

the conventual S),tem on PR -WO, except 1/2 Sd/1 3d/5 2w/3 sy~em

Key word.!: Periodic tapping; Smallholding; Indonesia

Physiolgical response of PR107 to intensive tapping with stimulation at

early exploitation stage
Shaogiong. Yang; Yeyong. Mo and Siwei. Fan
26-28July. 1994, SouthChinaAcademyonrop.calCt»ps, Hainan, China.

, .] s/9 dit ~3% ethrel stimulation on clone PR107 trees under



physiological and biochemical changes ptissibly related with the tapping pAnel dryness. BY 36"
sapping afrcf :hr« applicatioHs o fethrel ar a tutal dosage of 1SOmg 2-chloroetliylphosphonic
acid each tree- the tapping panel dryness incidence reached 73%. It was round that in all cases
dryness first appeared trom upper and lower end of tapping cur. As compared witii rhe control,
the treated trees had a lower initial flow rate. dr>' rubber content and total acid phosphatase
activm- but higher inorganic phosphorus level. No dropping was noted on the level ofascorbic
acid-rhe cytosolic scavenger during rhe experiment penod, and the decline in thiols contcnt
occurr” quite late. The total phenol level and peroxidase activity in larex increased, particularly
m the latter case. The proline content rose with the increase in water loss with latex extraction

but no*-comular[*D« ofprahne wasdetwed after the appearance o fdryness. The present pape”
discussed the« physiological and bic changes. It is considered tentatively chat the
»pp.,g [»,Kldo-a, ,hepr«™ txpmmmt may beascrifed to the conscquence ofextreme
physiological finguc oftlie treated rubber trees. «trcme

Key words: Ethrel; Phys.ological fatigue; Stimuktio,,; Tapp.ug panel dtyness; Yield; China

. and exploitation intensities and
tapping patterns on tree dryness
.

Liu
IPD 26.28 July ,954, South China Academy ofTropical Craps, Hainan,

the physiological damages caused by stimulation or tao™* “f'h ' ™I>ber tree,
.mbalance b”t*veen latex production and latex flow in ihaTd™ |
thiols, initial velocity oflatex flow and nl,,,, m) A ™™ " content, total solids,

-10 and rhe isozyitic ac:ilr,, :f*" t5 Z ':e tc rr “A
significantly. Continuous physiological imbalance result®

would Invokeself-destructionoflatexvessel cell, | wormg ™ "'«nse flow o f latex
tion and subsequently formation of tree dryness T”e com*

the dynamic balance between latex regenrntion d? «petimen ts proved that
non mtensi®, exploitation intensity o, tappingpatrernrrndr “

also controllable. This paper put/forward a* iT o fr

"ManM . fot controlling tree dryness
K, words; S'i-W .on; Tapping

'mASFtow

-«i="~36ho,r.and the llowspeed was lower
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d/3 + ET). Th. do- mbberand .od »lids wc« low compared .o ,hc control, and
decreased with lar« flow to reach their lowest points i,, 24h,s before rising slowly but they
failed to reach tlte m.t.al levels before flow cea™d. Unlike the control, sucrose content to« with
Bow: ,t decreased a l.ttle afier reaching the highest point in 16hrs and then decreased slowly
over 12hrs before incrcasmg progressively. Rubber transferase activit)- was picked up 30-100%over
rhe mirid level after an increase in the early stage of flow. Bursting index was higher than the
control throughout. The bursnng index rose with flow to a new height (28-36%), then fluctu-
ated to some extent although still higher than the initial level. Thiols changed very little during
the first 4hrs and then, after a dramatic decrease to the lowest level, rose slowly and accelerated
to the initial level. The control was relatively stable. The soluble inorganic phosphorus and
magnesium ion contents both decreased slowly with flow, whilst the controls decreased dra-
matically.

Key words: CAT.'"VSFLOW; Physiological parameter, Rubber transferase; Tapping system

Practical experience and strategies in periodic tapping

Ghani. Mohd Noor A; Hashim, Khairudin and Hai, Tech Cheng

Proceedings o f Workshop an Exploitation Technologies to AMress Current Labour Problems in the
Rubber hiduspy, 5-6 December 1994, RRIM, KualaLumpur, Malaysia, pp.96-109

Shortage of rubber tappers in Golden Hope estates has become acute in the last five years with
some estates experiencing shortage of 30 to 35% cappers. For this reason, four trials were set up
using periodic tapping system (1/2S d/2 2m/3 57%ET 2.5% 8/y) on Sungei Mahang Estate in
Nicai, New Rompin Estate in Bahau and Sungei Wangi Estate near Sitiawan on clones PB 217
and R.RIM 600. The results from the trials on Sungei Mahang Estate indicated that the
periodic rapping system gave yield per hectare over a five-y-ear period ranging from 98 to 107%
as compared co the control, rapped on 1/2 S d/2 86% conventional system. Mean yield per
tapper ranged from 150% to 15-7% of the control. The trial on New Rompin Estate showed
that yield was slightly depressed due to poor canopy. Mean yield per hectare over the five-year
period ranged from 78 to 94% and the yield per tapper ranged from 118 to 132% as compared
to the control conventional system. The new Rompin Estate trial indicated that there was a
slight decrease in the mean annual girth increment for trees in the stimulated periodic tapping
system as compared to the control. Mean annual ginh increment for trees exploited on peri-
odic system was 1.9 cm. while chat of die control was 2.2cm. However, the lower value on
girth increment for the periodic system was mainly due to the lower girth increment conrrib-
uced by Block C, situated on a low-lying soil, which had an initial poor tree tappability com-
pared to Blocks A and B. Periodic-tapping system indicates that besides the reduction in the
number of cappers required (33%), chere are benefiu such as comparable or better vield per
hectare, higher yield per tapper and better bark reserve due to reduction in number oftapping.
Thus, it is a good system for precocious high-yielding clones. Besides young mature rubber,
periodic cupping system can be used on prime-age trees on panels BO-2 and BM. It is. how-
ever. im*wrtAnt to ensure eft«cive stimulant application especially after the resting period, chat
ISon groove if the lace is thick, and to provide adequate frequency.
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Karvudi and Chaidamsari. lerty
In: Prosidi,,gsofthc[j,kikan-J National PcrauliaanTanaman Kara, Mcdin 1992, pp. 157-iei

Kct words: Hypodermk tapping: Tapping system; Indonesia

Productivity and economics of enlarged tasks - A case study
Hassaii, Johari; Navagara, James; Sivakumaran, S; Wan. Yong Hing and Mothu, K

Pimim Bullnim 214: 1993,26-40.
Ke,-word.,: Profirabrliry, Tapper shortage: Tree product,vitj. Yield; Malaysia
go'lurot:t:t" A w Nirrge
Hoong, Chan Weng and San. Ong Tee

Planters, Kuala Lumpur, pp.337-349 “ "Porated Socle,,- of

in j-oung mature areas. Yield per tapper in iack«cd'fi “"“f'“ence especially
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obtained, rappers' wage, were raised by 10 to 57 perTnt” n d "o P""PP"
M P7rcent. Ubour for .app.ng was reduced by M ,0 rpt“ " “
quency oftapping and also larger task size in lacked ar » C

|i the experimental scale trials giving protection to ru h ™re very effective
mnterference compared with 9 percent fo, unguarded cTr 1"

..rar,guardisapract,"** ™ n

--r.t,.

->N««ixc.e,sy.tem;Rai, uard,,g;Tappershortage;Malaysia
«PPing system: Att

ap~roa®h >0"ffie~rppe'tretu” MWW
iivakumaran, S
208-9:1991. 102-110.
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Key wori=; Erhcphon; W f,,,u.,,cy ,,ppi,,g., P ., C\y 0 »PPILG,

qualTty" °m ren>>>"production and wood

Sinthuraliat, S: Paechana, P ajid Pcamaroon, A
Ue 37lh Kojrum: Unwrnity Am m | Confirmer, 3-5 Ftbmar)-, 1599. 3-10.
(HORTCD 1989-2001/09)

Puncture tapping with ethylene stimulant (PTE) is widely used in Thailand undet the ttade
name of Agrobase Gaising System’ (AG) since its introduaion in i993. AG isused to promote
producrion in non-producrive rubber ~//«'«]-plantations of>15 years ofage. AG is applied for
1-2 yeas before the plantations arc replanted. A comparison of PTE, conventional tapping
(CT), CT with ethrel stimulant (CTE), high level tapping with ethrei [cthephon] stimulant
(HTE), and CT with ethrel stimulant and plastic rain guard (CTEP), was carried out using 20-
year-old RRIM 600 at Ranong rubber Station, Thailand. PTE gave statistically higher yields
(dry rubber sheet) than the other treatments. There were no scaristica) differences in wood
quality berween PTE and CT treatments.

Key words; Agrobasc gassing s)'stem; Ediylene; Puncture tapping; Yield; Thaiiar>d

Rainfall as a major factor influencing land productivity in rubber
plantations

Sivakuinaran, S; iMd. Said, Mohd Akbar; Kewi, Chong and Choi, Tam Yong
Plamtrs'Bulleiin. 2:1998. 3-17.

The potential loss in crop due to lost tappings and crop washouts due to morning or afternoon
rains is very substanrial as supported by data presented here. This can on the average range from
alow of400kg/halyear to a high 0f700 kg/ha/year with consequently the potential losses at the
nationjl level being tremendous if the total hectarage of tapped rubber area in the country is
taken into consideration. Thus even without use of newer exploitation systems, the productiv-
it)" per unit area or land productivity in rubber fields can be maximized by merely adopting
appropriate measures to minimize rain interference on tapping operations or crop washout in
the morning or afternoons. Rain interference can be overcome to a lai”e extent, with conse-
quently enhanced land productivit): This in rurn would result in rubber profitability being
maintained with returns fwr unit area being economically viable. The national average produc-
civiry per hectarc per year in rubber estates and smailholdings can be maintained on an
upward trend wirh better total national production, without increasing the existing hectarage
of rapped rubber m the countr)’

Kn'words: Crop loss; Land productivit)-; Rain interference; Smallholding; Malaysia
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a

rhomjs, KU
Rubbtr. 348; 1995. 3-5.

Ke> womis: Raiiiguardiiig: ljidia
Raingaards for the rubber plantation

riiJckeramc. LM fCand Nugawcia, A
JOOO. Bogor, Indonesia. V2, pp. 448-451. a,dmRDB Sjnpcsium. 2000. 12-14 S:&gnnlbbe’f

apk,,d gauge of300 polyrhenc ap,o0,, fixo,, ,0 th. bark ofrh. rubber rree bv

A g,..d
ofabimmer, based gum, ,o0 diverr contammated ,,i,, water seeping along the bark ofthe
scalanr was introduced by the Rubber Reifa h f y'ng ofrain guard, a brushable, viscid
in Sri Lanka dropped to bdow 100 000 met “fS'i Lanka. The rubber production
H. I« orderto n!Trhe growrngd”Ind "1 T -eW orld war
the countrj, the only ,,p,d method available to in‘cr*e A T
%M ">«tic

ton ts the u» ofrain guards in the whole ofSri LankT
Key words: Rainguarding; Yield; Sri Unka

Choi,Tar&";g" of iniproving rubber production

great.n,pl.c,,,0,,5 on etrbandng Malaysia's
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loial produaioii of NR by 400,000 to 7fm nnn
ping systems and in principle one task i*r Ln
rain tlay one task would be still tappaUe
because of its high yield pet tappetand U g Led”,ip
Key words; Conventional tappine svstem. | __o
duction; Yield; Malaysia v

Gutter is meant fot all tap-
"1 “>* su™ that on any given

AMPP™SS>5tem; Ram gutter; Rubber pro-

tant fctorstL Ttrngtre prdt"«~mw

stem (lowdunngand A t by Ratn Gutter is responsible for increasing actual tappable days and
preventing crop loss through washout, both ofwhich would lead to enhanced crop productiv-
tty. The small mvestment per uni, and its simplicity in use has tendered the Rain Gutter as a
popular de”ce ,n controlhng tain interference o,i excision tapping systetns. The benefits of
using Ram Gutter ni relation to yield and economic performance, by several estates and planta-
non agencies are presented in chisarride.

Key words: Erhephon; Rain gutter; Stimulation; Tapping system; Yield; Malaysia

Rain gutter as an effective tapping aid to enhance land productivity;
Technical aspects

Md.Said, MohdM bar; Kewi, Chong; Sivakuma.ran, S and Choi, Tam Yong
Planters'Bidletm. 2:1998. 14-23.

Ram Gutter has been accepted by NR industr>' as an essentia! and effective device to overcome
the problem ofrain interference. Presently, Rain Gutter is one of the effective rain guards avail-
able in the market. The concept ofa gutter, the versatility of Sealant C-200, easy fixing and
mainteiiance work arc the ke\' advantages of the Rain Gutter. Fixing of Rain Gutter is highly
recommended in high yielding areas, in areas with low turnout of tappers, new"yopened rubber
areas, rubber areas tapped with LIT d/6 system with ethephon sdmulation and areas tapped on
either RF or RR techniques. Rain Gutter is designed to overcome loss of tapping days, mini-
mize crop washout, minimize iate tapping, tecovery tapping and double capping because ofwet
tapping panels as a result of rain interference. Trees fitted with Rain Gutter would .iliow the
wpping panels to d>"quickly after overnight rain or early morning rain, thus blowing tapping
to be carried our normally or only with slight delay in term ofcommencement of tappmg.

Key words: Ethephon; Land producfivif}-; Rain gutter; Stimulation
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HO REACTORRIM system of exploitation: Recent improvement and uptake

14]

on yield performance
Ahmad Zarin Mat T«ssi and Md.Said, Moiid Akbar
Pivcfertngs o fSeminar OftLau-' Inifrisiiy iHppingSyiiems (UTS). 10"*'August 1998, Sungai Buloh,
Scljiigor. Maljv-sia. pp.66-78.
REACI'ORRIM isa method of stimulation
that contirjuoLis!)' diffuses inio the laiiciferous system. It has undergone numerous stages of
dc\elopmenr jnd improvement through a continuous process of research and development.
Currently, rhe stimulaiu gas is compressed in a canister and released through micro-porous
membrane into a dffin-er)' tube and burton difTuser fixed on the bark. E%"luarion of the system
on mature tree? tapped on HO panel using puncture tapping or shortcut /8 St d/3systenis has
shown that most clones gave good yield response to the system. Clones PR255, RRIM 703, PR
261. RRIM 600. PB 330. PB311, PB 260 and GTI areamong the good responders. Clone PB
235 showed slightly lower response. With shortcut 1/8 St d/3, the mean yield for clone PB330
was 166.2 g/t/t respectively over a period of 22 months. With puncture tapping, clone GTI
gave a mean yield of 100,4 g/t/t over a period 0f42 months. The tapper productivity increased
to 156, 175 and 244% of the normaj tapping yield for clones PB 311, PB 260 and PB 330
rcspenively. The land produaiviry per year with these clones was 3267 kg/ha/ from PB 311
3689kg/ha from PB 330, and 3599kg/ha from PB260. The mean dry rubber content (drc) of
ja«x in REACTORRIM area was comparable to the drc of latex in the normal tapping area
1 he percentage ofpanel dt}-ncss at the end ofone year was lower than the percentage dryness in
the normal tapping area. The system has increased the income of the tappers. In commercial
“n P " month ranged form RM 459 to RM1.253. In organized
smallholdmgs, the smallholders' income ranged form RM517 to RM1.288/month from tap-
p.ng 500 trees. The Rt.CTORRfM has a good potential to solve the problem ofshortage "f
killed tappers. It can increase the productivity of rubber areas as well as income of rubber
tappers, T!,e system is recommended to be used on trees above 15 years of age.

Kev- words: Dry rubber content; Land productivity; REACTORRIM; Tapper income; Yield

trees by slow release of gaseous stimulant

Recent developments in rubber biosynthesis research
Yusof, Faridah

Keywords: Rubber bios)-nthesis

Hainan, Ch.na, 1997.

-« -ive yents
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Rcsuks showed ,1,,. upward ,,pp,.,g P,

fFcicn.. »fals 8RRy 8086 ¢ riu. of hc co,,,.I, Upw,,d tapping p|.s pu,c.r. ,.ppmBP-B
more >,.kl, consumed less bark ,,d a less recurrent rare of TI'D than cn..venri..,,” upfard
rappmg or verr,c.,| puncture tapping. The tapping ,y,e,n is practical and easy  use.

K~. words: Puncture tapping; Tapping pane! dryness; Re-expldtation; Upward rapptnR; Yield;

Reduced tapping frequency and DCA tapping systems. Research towards
improvement of Thailand rubber plantations productivity.
Gohec, E and Chantuma, Pisamai

Paperpresa,ted .11 IRRDB Symposium "ChaUejigesfor Natural Rubber in Ghbdizaiton . 15-17
September 2003, Chiang Mai, Thailand-

Continuous decrease of the size of Thai rubber smallholdings for the last twenr>- years (from 4
ha in 1980 to 1.7 ha nowadays) hai led ro general adoption ofver>-intensive tapping systems by
most of Thai rubber farmers. Beside 1/2 Sd/2 7d/7. systems like 1/2 Sd/1 2d/3.1/3 Sd/1 1d/
3, 1/3S d/1 3d/4 or even more intensive are quite usual on Thai rubber farms, resulting in
possible overexploitation, high TPD (tapping panel dr>'ness) rates, short life-c)tclc of planta-
tions And rather low productivity. The currcni report presents the results ofa three years experi-
mentation on clone RRIM 600 in Chachoengsao Rubber Research Centre (fIRIT-DOA), un-
der the framework of the project "Towards the improvement of the Rubber Tree .Productivit>"
(RRIT-DOA/Kasetsart Universiry/Cirad). Different strategies in order to alleviate the impact
of former constraints are studied. Experiments on reduced tapping frequencies (RTF: d/3 "d/
7 or d/4 7d/7) with com).>ensation using ethephon stimulation are conducted. Results confirm
that rcduced tapping frequencies can reach the same yield per tree (kg/tree/)'ear) or j"er heciare
(kg/ha/\'ear) in comparison with a 1/2 Sd/2 7d/7 control, leading to an important increase of
rubber output per tapper (g/trce/tapping, kg/tapper/day). from +25% to -i-70% with 1/2 Sd/3
7d/7 and from +50% to +90% with 1/2 Sd/4 "'d/?. depending on stimulation intensity (num-
ber of rounds peryear. 2.5% ET concentration). Conditions for a possible and successful imple-
mentation of reduced tapping frequencies in Thai rubber plantations are discussed {minimal
size of farms, production sharing betvwen tapper and owner.) Although rather dirticult to imple-
ment in the present Thai rubber farming context, study on RTF should be continued in order
to prepare a future possible shortage of rappers. A new- tapping system (Double Cur Alternative
or DCA, I\ 1/2 Sd/4 (t.t) 7d/7) is currently under study in comparison with 1/2S d/2 control.
I'rinciple of the DCA system is. m case when RTF cannot be implemented, to optimise higher
tapping frequencies bv tapping two cuts instead of one. The tv.-o cuts, each one tapped m d/4
frequencv, are opened on opposite panels (BO-1, BO-2) and maintained vertically distant by at
least 75-80 cm, in order ro minimize competition between their respective latex regeneration
areas. The tree is tapped everv 2 days, but each cut is tapped every A day.". increasing regenera-
tion time on each d/4 cut {4 days instrad of2 with 1/2 Sd d/2 7d/7 control). After three years
of tapping. DCA system shows, on t"vo different expcfiments. a significant inci®ase in produc-
tion (+25- m  for all vield parameters: kg/trec/j-car, g/trce/tapping and kg/tap™>er/day) com-
|>arcd to 1/2S d/2 7d/7conirol. associated with better latex physiological pmfiles Uacex dwgno-
-Mr higher latex sucrose, inorganic phosphorous and reduced thiols). The DCA system does not
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jitcr die competitive rdanonship between trunk growcli and rubber production. Compared to
reduced tapping frequencies, which only increase output per rapper. DCA system increases
both rubber yield And output per tapper in comparison with /2 S d/2 7d/7 conventional
tapping sj-scem and riwrefore appears very promising.

Key wordi; Double cut aiternjcive tapping s)srem(DCA); Latex diagnosis; Physiological pa-
rameter. Productivif)-; Rubber pl.intarion; Reduced tapping frequency (RTF): Smallholding;
Stimulation; Tl>ailand

A reflection on the new tapping systems witii whole course,
and increased by degrees of PR 107 and RRIM600

Xinzhcng, Zhang; Jiaiian, Wu and Dingyan, Wu

successive

Scifnce and Technology o f Tropical Crops, 5:1993.

(Gfed by Xiaodi, Wei ctal. IRRDB Symposium, Hainan, China, 1999)

Ke>'words: Clonal response: Tapping system; China

Relationship between stimulating paste quantity and production of Hevea
brasiliensis rubber in the south-east of the Cote d’lvoire

Obouayeba, S; Boa, d and Kcii, Z J

Troptcultum. 14(2); 1996. 54-58.

(AEDR. 105527, 1997.)

Key words; Stimulant; Rubber production; Core d’ Ivoire

Respond of GT | rubber clone to combination tapping systems
Kuswanhadi and Junaidi, Untung
Rtsalah stmtm r haulpeelitian BaLii Penelhian Sembawa tahun 1992/1993; 127-145
{Abstrak Hastl penelitian- Balai Penclitian Sembawa 1982-2002. No. 187)

find combina,io,, of .appmg systems s,,,table for GT 1 Rubber clooe
consumption. TT,i, tnal »as arranged according to a randoroi”d blocl<
r-pl.«t.OK. Plan, yield and growth were assessed. The resuh
“‘mout 11-33 percent and .ve bark

The a™ of,hi, ™

tat™ h -

tZi0-75 Z t'2ru?i7l w

sucrose contentwas sightly decreased.
Mwecen pto”r..on ofcut tapping in contbinationtappingsystern with p laltrionL

Key wor(s)s Clonal response; prlel% Indonesia ppingsy P

-L T rer -pp-g -.nhoiae.

Nugajla, A; AtMratunga, K A G B; Wilbert, S and Karunasena. R P

tapping until intensification. However ihis con
However, ,h.s commonly adoplsd tappmg syslem has dle dl sad—
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Mppins cosr' w Ih'tSjm ivec“ c).

athtr with Siiniulaiiofi was taicd on clonc'l'B'sr'ITir”" » ™" *
r -

rcauencicsofitim,,I,,i
D airathcted 1 ,, r

“ A
ant concentration and
“ml'od.

non rates rtduadjhe inadtnc of TPD b comparable in both 1/2 Sd/2 and 1/2 S d73 with
éys7lenn‘1 may b:,ragogl)lé‘d to ov,l,.a'ime the defidende, ofconventional 1Tl§>5 d/!syglte'nq upping
Key words: Clonal response; Ethrel; k ,,, frtq,,,,cy ,appi,qg; Profitability; Stimidation; Yield;

Response of recommended Hevea clones to low intensity exploitation system

junaidi. Uncung: Tjasadiharja. A; Kuswanhadi and Thomas

Jurnal Penelitian ktiret 14 (2): 1996 . 137-152

{Abstrak Hasil penelitian- Balai Penelitian Sembawa 1982-2002. No0.167)

The aim of this experiment was to study the response ofseveral recommended in,™ clones to
tiw mtens.ty exploitation sjitems in the long term. The trial was arranged in a randomized
block destgn with three treatments and four replications. Each plot consisted of 50 trees with
relatively uniform girth. This trial was conducted on six clones viz. PR 255, PR 261 PR 300

GT 1. RRIM 600 and AVROS 2037. The results showed chat ail clones had similar response”
o low intensity exploitation system (LIES), namely higher yield in die first rwo years and lower
in the third year when tapping frequency of the conventional exploitation system (CES) was
changed from d/3 to d/2. Clones GT land RRIM 600 were \-ery suitable ro be tapped with
CES because it gave highest cumulative yield and income. Clones PR 255, PR 300 and AVROS
2037 could be tapped with both either CES or LIES 2. Yield and income of these sy-stem were
comparable. LIES 2 could lengthen the exploitation period (L6 times than CES) so that it
would give higher yield (about 79-141% of CES) in the end ofplant life g-cle. Clone PR 261

was most suitable to be tapped with LIES 2 and the yield increased about 15% of CES in ten
years and would lengthen the exploitation period. On the contrary, LIES 2 increased intensirj”
of tapping panel dryness (TPD). LIES 1could be used for rubber area with labour shortage.
Despite TPD decrease, LIES 1 decreased cumulative yield about 20-23% in ten years of tap-
ping, bur If lengthened the exploitation period about 1.6 time compared with CES, so the
cumulative yield increased about 23-80%.

Key words; Clond response; Low intensit>- tapping; Yield; Indonesia

Response of recommended clones to upward and HLE tapping systems
Kuswanhiidi: Junaidi.Untung and Lukman

Makalah disanipaikan pada Pra-Rakker Badan Litbang Pertaniaa di Padang Marjioyan, Riau,
17-18 Februari 1997: 14 lul.

(Abstrak Hasil penelitian- Balai Penelitian Sembawa 1982-2002. No, 189.)

Research in upward and HLE rapping systems have been conducted at Sembawa Research
Station, Palembang (South Sumatra) on various recommended hevea clones and on GT 1 at
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North Sumatra. Ili«c trials w<re aimed to study response of various hevea clones to those
lapping iVMems. The result showed thaton GT 1Jiid BPM 1. upward upping systems of 1/4
it d/2 11 and 1/3 St*d/3 ET could be recommended as alternatives to 1/2 Scl/2 ET and 1/2
Sil/j ET control respectively. While on I'R 255 and FR 261, upward tapping systems of 1/4
ST d/2 ET and 1/3STd/3 Ei could be recommended as alrernarives to the control respectively.
For North Sumaira, only 1/4 Sd/3 ET could be the alternatives to both control. Yield on HLE
<vstem still lower than control, so that it need to look for a new application method ofstimula-
tion. Decreasing of latex DRC, increasing of TPD ijuensiry and decreasing ofplant growth rate
on those upward sj-srcms were still relatively low and could be said normal.

Kc) words: Clonal response; Upward tapping: Iridoncsia
Response of rubber trees {Hevea brasiliensis Muell. Arg., clone RRIl 105)
to Low Frequency Tapping (LFT) systems

KKun.iichanw, K; V.iayjkumar, K R; Thomas, K U; Rajagopai, R and Anilkumar, D
Indian Jottrf/alo fNatural Rubber Research 14(2); 2001. 79-87.

vwd Mudl. Arg, (done RRII 105) over a period of .hree years under rhird
dal). (d«) fo.nh daly (d/4) ~eeldr (d/7) frequences of rapping of half spiral curs wi.l.

onst'™; nfrtp ottt “pPlicrion (srimukrion) were compared wirh rha, of

d4tire, © f 1 Comparable yield could be achieved under

upplrrrrfiX "'T T T rt*"mr.

s i ! 1rs i1 1 i i i

Key words. Erhephon. Uw frequency rapping, Srimuiar.on, Yield; India

Response of several recommended rubber clonac 1" u .
tapping systems ''‘S” mtens.ty of
Junaidi, Untung and Kuswanhjdi

oecenrber Medan

IAbstrak H,,s,I penelirian- Balai I-eneli.ian Sembawa 1982722002 No ,62 )

-hree rephcarions. Three kinds o TrlbtX A~~~
paralcDy Lach plot comprised 30 trees Plantv' U 7
rubtwr yield, dri- rubber content, eirth'increm”rf
and bark dryncsi. PR 300 and PR 255 had b«tcr’

ATT dry
| Hi'ckncss, bark consumption
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Key war*: Clonal H,gh in.e,si.y ,,ppi,g.

Response of some Hevea clones to periodic tapping systems
Kuswanliadiijunaidi, Untung; Tjasadihardja, A a,,d Thoma.

IndianJounmlo fNaturalRabbtrksrmI,. 05(1St2); 1992. 172-178

The objective of rhis experiment w,, ,0 ,,udy .he respome of recommended Hc”a clones m
Indonesia to penod” tapping Cumnlative ,,eld for 5 years of taptnng of periodic
tapping systems (1/2 S d/1 5d/7 2m/3 and 1/2 Sd/1 Sd/7 m/2) were cotiUaUe with the
conventtond sy.rem of GT 1; but lower for PR 300 and AVROS 2037. and higher for RRIM
t Ll 26], only 1/2 SdJ\ 5d/7 2in/3 resulted in a higher yield. Girth increment was
slightly retarded m periodic systems, especially for PR 300. Growth of renewed bark was nor
~ffccted but dry rubber content of latex was slighdy lowered, fntensity of dry bark incidencc
depended on clonal susceptibility. PR 261 seemed to be prone to bark dryness. Periodic tap-
ping sy-sicms could be recommended as alccmarives to the conventional sysrem for the clones
C 1 land RRIM 600. RRIM 600 showed the best response to periodic systems.

Key words: Clonal respnnse-.Penodic rapping system; Indonesia

The response of various recommended rubber clones to tapping systems
Junaidi, Untung; Tjasadihardia, A and Kuswanhadi

Prvsiclhig Lokak.irya nasion.il Pemutumn Tamman K'aret. 1995, 201-214.

(Abstrak Hasil peneiitian- Baiai Penciitian Sembawa 1982-2002. N0.i66.)

In selection of rubber clones, the rapping system used was 112 S d/3 for the first two year and
then changed to 1/2 S d/3 in the subsequent years. This s>-steni has been no more used by
estates and smallholders rubber. Another tapping system should be used as alternative to meet
the estate aiul smailholder need. Tapping system should be based on the characters of clone.
Tapping system with stimukuu has been used by estate. Therefore a research to study the
response ot reconirnendcd rubber clonesshodd be conducted. The results of ten years observa-
tion showed that clones gave various response to low intensity s)'stems. Clones with good
response to stimulation also had good response to low intensit}’systems. Tapping with i/4 S
d/2 (t.t) with stimulation showed higher production (95 115%) compared with the conven-
tional tapping. The highest response (15%) was found on PR 261, The tapping panel dryness
(TPD) wiw also increased in the tapping system with low intensity. Periodic tapping systems is
often practiced by smallholder in various regions because they grow food crop beside rubber.
The results of ten years obser\'ation showed that periodic system of 1/2 Sd/1 5d/7 2m/3 gave
higher production than 1/2 Sd/1 6d/7 m/2. The response ofclones was about 90-1 10% of the
convenrioiial tapping s}'stem. Clones RRIM 600 and PR 261 showed good resj,x>nse without
regarding plant growth and without increasing TPD. The limited latex drainage area on down-
w.ir<| capping s}'srem, niainlv when the capping cut approaches the stock/scion union, often
causes )-ield decline and TPD increase. Upward tapping system was pfo[x)sed to attain good
response to long-term stimulajjon. The result of2-3 years of study showed rhat upward tapping
system pf 1/2 S /d/2 witlunit stimulation on various clones gave higher yield than the down-
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ward tapping system, ranging from 10-26%, w Iw r”* upward tapping sysitm vvifh low intensity-
H2S1611 with stimulation, increase )-idd around 8-20% more than 1/2 Sd/2. The research on
upward tapping sysrem will be contitiued co study the response ofclones in the long term.

Ke>-words: Clonil response; Low intensity tapping; Stimulation; Upward tapping; Indonesia

Review of dryness incidence in exploitation trials

Illianh. Do Kim
IRRDB Workshop on Tapping Pant!Dryness iu Hevea bras,liemis, 29-30 April, 1997, Haimn
China, pp. 78-81, v
inddcncc in Class I clo,,« i, various exploitation
ndence ofdr,-,essoftapping frequency, stimulation, soil type and the altitude

Dau o, trials are presented The

e e~tson the
01 the vanous rubber plonring areas also discussed.

f e words: Stimularion: Tapping fnrquencr, Tr e drynessi Vietnam

Nancy, C; Gtrnawan, A; Oakcley, H B and Conroy, C
Kam, 14(2): 1996. 153-172

M m I Pmli
(Abstrak Hasil penelitian- Balai Penel.tiar, Serabawa 1982-2002. No 235)

ro evaluate [he main role of the women In and home garden,
porting the family income. The field survey wis conVuald'in fr"* nepr
location, i.e., new-comers

Villages iBacumarta and Mulia Acunp) lar,l » A-
‘Kertajaya and Air Gilas),
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as possible, because during the intercropping period th 1™ ' “m ™ mreogrepre e
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toul income. The highest percentaeeofthecontribri  I'"™* "'
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women's
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~ e fortwmg, field works and act™viti T ut
doniestic acr.vites was around 61-84i Thetn Ar'"@ 'T r i-B for
tm.ly.ncomewas 15.3.36% ifthe totalincom; -PP«.ing"tl,e
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Y workers BubLerFarmlng; Indonesia
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Pushparajah, E
The Planter 71(837): 1995-571-587.

Tl.e review evaluates achievemems i, four ategones namely ,,c,ea,ed v.eld reduced u,,ro

iTn'r-rh "a~L Z rif »-i »«ribu,ons  a .ustalnable e, v,L -
mentirhe assessment dear y reveals that R & D has led tu large yield increases These increases
i«l e ~cr 1 Prapa6»tion and planting p,,c-

voZori “PP'™P™* Jhdopments incop protection. Increase
n prof tab,l,t>-was made poss.bic through developmentofpractice, to reduce the unproductive
mmaturephase.Thecontr,b,,,,,,s,,cludeint,oduaio,ofm ,re.igorousand precocLsclot.es
“ort“'rru ottt P~icula, early exploitation of trees with

smailer g.rths). Mechanisation of some of the held operauons( e.g. felling, holing, terracing
appl.ca,,on of crop protecon chenucals, etc), and development of low intensity tapping sys-
tems, as led to men=ased labour productivity-, but much more R and D in this area is needed,
~search has to the same time addressed the issue of a safer environment, aod susramability.
1 he conrr.butions inciucle conservation of germplasm, praaices which ensures soil conserva-
tion, introduction ofuse of chemicals with low toxicity and reduced dependence on inorganic
nitrogen fertilisers. At the same time practices to minimise pollution from processing waste
have been successfully introduced. More recent development of importance is the findings on
the value of rubbenvood. which has led ro the realisation of rubber plantations as a sustainable
source of medium hardwood timber The review callson the need for more concerted work to
make rubber production in M alaga more attractive. Some areas for research have been suggested.

Key words: Erhephon; Labour productivity; Yield; Malaysia

RRIMFLOW: A novel technique of exploitation o f trees
Sivakum<iran. S

In; Towards Greater viability o fthe Natural Rubber Industry. Proceedings ofthe RRIM Rubber
Growers Conference. Kuala Lumpur, 1991 (Ed. Abdul Aziz Bin S.A Kadir), RRIM. Mala>'sia
pp 123-46,

A novel technique of exploitation of Hcvea trees and referred ro as RRIMFLOW has been
developed incorporating promising elements from past work at the Rubber Research Institute
of Malaysia (I*"KIM). This iiovd technique involves single punctures once a week tIPI d/6)
coupled with application of stimulant into applicators fixed over a scraped area of hark at the
desired position on rhc rapping panel. Single punctures (2mm diameter) arc made outside the
itimulated area with a 2 mm blunt needle mounted on a wooden handle. Larex is collected with
the aid of 60 min length and 2 mm diameter plastic straws fitted at one end into the punctures
and the other end leading into a closed receptacle containing 20-30 miililitets o 10 ammonia
solution. The crop is collected as latex 72 h after tapping. This novel technique has been exten-
sively investigated in comparison with conventional systems in several trials. Tapping with
single puncture once a week plus weekly stimulation 48 h prior to tapping gave the best yields
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Key words. RRIMFLOW Tapping sysrem, Yield, Mala>,ia

RRIMFLOW: Short-cut system of exploitation
ThtRubber liilumamtidM agazin,. 4(38): 2002. 35-42
Keywords: RRIMFLOW; Tappmg system: Malaysia

RRIMFLOW short-cut systems: Techniques to increase tapper and land
productivity

Sivakumaran.S; Kewi, Chong; Nayagam. James and Wan. Yong Hing

In: E,m,m,g n,sm,u,hUily and cor,,pmmme,, of,h, NR Mu,try. Proc,J,,« of,he RMer
Growers Conference. 1995, Kuala Lumpur, (Ed Abdui Aziz S. A Kadirl, RRIM, Malaysia
pp,73-112. o
The ~M FL O W short-cut systems involving lapping of either one-cight or one-quarter cuts
on d/3 or d/4 frequencies in combination with enlarged task sizes (650-750 trees) have been
developed as ciTecnve techniques to enhance rapper productivity with consequendy better in-
comes. and adequately increase land productivity to ensure higher ex-estate profitability-. These
novel systems have been extensively evaluated and the data obtained have been assessed in
relation to yield performance and related parameters besides comparative assessment of eco-
nomic viabilit)’ The mean yields per tree per tapping obtained from panel HO -1 of clones PB
235, RRIM 717, PR 107, PB 5/51 and PB 252 tapped on 1/8ST or 1/4 Std/2 d/3 plus
RRIMFLOW stimulation weekly over periods of thin>- to thircy-four months were in the range
of 19% to 78% higher than that obtained from the corresponding control trees tapped on
1/4S T d/2 d/3 plus ethephon (5-0%) monthly The mean vnelds per tapper per tapping in six
commercial task size trials on clone RRIM 600 (HO-1) tapped on 1/8STd/3 d/4 plus
RRIMFLOW stimulation weekly ranged from a low of 42 kg for a task size of 405 trees to a
high of 73 kg for a task size of 632 trees over periods ofeighteen to twenty months. The mean
yields for the corresponding control trees, irrespective ofthe tapping s>-stem used, ranged from
17 kg to 35 kg. in similar trials on other clones, namely PB 260, PR 26i, GTI, PR 107 and
PR 255, over periods of twelve to nineteen months wirh task sizes railing from 486 to 750
trees, the mean yield-!, in ascending order, were 48 kg, 77 kg, 78 kg and 87 kg. respectively, from
the RRIMFLOW lapped trees. In two older commercial task sire trials on clones RRIM 600
and GT 1in combination with task sizK of 350 trees to 470 trees tapped on 1/8STd/3 plus
RRIMFLOW stimulation weekly, the yields per tapper per task were 40 kg and 46 kg, respec-
tively. over a period ofrAenty-nine months. The increase in yields per hectare ofthe RRIMFLCW
tapped tasks in six trials on clone RRIM 600 ranged from a law of 12% to a high of 136% over
that of respective control trees over periods of twelve to twenty months. T he increase in kg/ha
for clones I’'B260, PR 107, GT 1. PR 255 and PR 261 over that of respective control trees were
49%. 99%. 27% and 62%, rcspectivch'. for periods oftwelve to nineteen months. The increase
in kg/ha relative to res{>ecrivc controls over a period of twent)--ninc months for the two older



L-onimercialrasksizr triaJson cloji« RRIM 600 and GT1 were 27% and 49% rcspeaively.Jhe
ORC valufs of RRIMFI.OW rjpped trees of most dones recorded an initial depression but
>ubse<]uently recovered to a level gcnerjlly conip;irable to that of corresfxinding conrrol trees
The decline in DRC values of RRRIMFLOW tapped trees varied between clones. The dryness
inctdence recorded in most trials for tre« tapped on RRIMFLOW short-cuts were generally
low (less than %) irrespeaive of the duration of rapping on this system. The incidence in
previously RRIMFLOW puncture capped trees (12-18 months} which were converted to CUT
tappmg (10-12 months) in four trials was 6.4% and 5% on clones PB 260 (BO-2) and RRIM
600 (HO-I), respeaively. while no incidence was recorded in clones PR 261 and PB 260 [HO
I} The detailed economic analysis of selected RRIMFLOW commercial task size trials shows
Lstr over that of respective control rapped

it ey

rrjm fLOW sy, ™s (d/3 Z rb ~ 1t

nerta,.y,ld, Py,

k T ® prof-

liability f,, RRIMFLOWtajks is also
generally low |, d ofdn'ness recorded in The stable DRC value and
rolmte the RRiMI-LOW sysrem of exploita® “
trNer yidds per tapp,., p.: "per | T
abiliry than hrtherto obtamed w.th ex.s,,ngsys,,*
sj,e,.,s are vc,- attractive for useon rZ "7 Th
Aortag,. poor incomes for tappers and low marjns ' “* f 7 ™ "2 “ “ditions of rapper
NAMbXOW sl.otth

cut ¢-stems arc thereforei,, ,hc rccom™nTd "'
due for replanting in five yeari. commercial adoption on old rubber

Zw
t™ M F L O W short-

productivity; Malaysia “malysBi Und productivity; RRIMFLOW; Tapper

” ™ P-ven,e,. and update

orMNMIX rAn
F K; Sivakurnatan, S at.d Chong, D T

syste.

kt'T SA-ng vd d.,rr '7 r “PCl.caror’. The
"-™ne, ands,u.rrel da.ag. AltbougL-lon‘ai ** n ™
yield response due co RRIMFLOW




162

163

n.ea, .appe” p,.du,ivir,wi 72 2fj <s/-frapp.ng,. TW

haly«r. On this pand, thiRRIM FIOwS | c 2.295 kg/
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14STal/3S./3 ET 1 37 frrz "1
CTsmerTriPH 7 ""'*"1 “*“ <"3E T > " d 104% m , , , hc 1/4STd7j
fIr < (kg/haly«a,) was 46% highr, in th. RRIMFLOW Kan the

1/2 Sd/3 ETsynm, and was 32% more than chat for th=1/4 STd/3 ET sys,.m Higherera
prodvrcuvicy (113% more), tapper productivity (221 % ,,,0,e) and land prodtrcivity (49% more)

FS"']‘“S dr{/,?érT on asli‘ef‘tapped on panel BI-1. For rheso”en sites tap H on panel 80-2‘,‘(/‘et‘y
high yields were also obtained with RRIMFLOW. The mean tree produaiv.t>- was IO W t/T
tapper pTMmes ~'H P P 'ng »nd land productivity was 1.776 kg/ha/year. In another

I*™1* a"* RRIMFLOW was practiced on a large commercial basis, high yields were still
achieved. An average tree productivity of 114 g/t/t was obtained while the average tappers
productivity was 59.3 kg/tappmg and rhe average land productivity was 1.917 kg/ha/year. The
first improvement has enabled fixing ofapplicators to be done easily and rapidly. The applica-
tors w.I not leak easily Hence a lower frequency ofonly one to two maintenance rounds a year
to reseal applicators is needed. Similarly, the second improvement has reduced gas usage as well
as made the gassing process’ faster. All these improvemems have led to a simpler system involv-
ing less work, and less maintenance, thus saving labour and money. It was also found that
~wnodic change of panel in tapping could sustain the high RRIMFLOW yield over time. As
such, dry rubber content values were stable and increase in tree dryness, ranging from nil to 5%
over 42 months was negligible. These clearly showed that the trees could tolerate the RRIMFLOW
system without long term adverse results. Currently, the RRIMFLOW s>-stem isa workable and
viable method of exploitation, which is recommended for adoption on a large scale in the
countr)' Future research work will be directed towards studies to make the RRIMFLOW sys-
tem more practical and user-friendly The sustainable response ofyoung rubber trees tapped on
Panels BO-1 and BO-2 to the RRIMFLOW s)-stem will also be investigated.

Key words: Panel change; RRIMFLOW: Tree productivity; Yield performance; Malaysia

Save rain-guard polythene on controlled upward tapping (Malayalam)
Vijayakumar, K R

Rubber, 306:1991. 10.

Ke>" words; Controlletl upwaril tapping; Rain-guard; India

Seasonal variation in yield of rubber

Wijcsuriya, W; Munasinghc, C; Wanigarunga. N

Bulletin ofthe Rubber Research imtituie ofSri-Lanka 36; 1997. 34-37.

Key words: Seasonal variation; Yield; Sri Lanka



164 sSeasiinal yield variation of rubber tree Hevea hrasiliensis in climatic
conditions 0Of major rubber growing areas in Vietnam
~anh Do Kjm; Nang, Nguyen,- Truong, Dinh Xuan; Nghia, Nguyen Anh; Minli

Iran and Thao, Phan Diiih
Xa,unlRubber (Hma tmilicmis) V2. Physhhgy W &

Pj«'mna«dCr,jProlM&PkmmgM M S«,hm . M-15 October 1997, Ho Chi Mi,
Vjetnam. pp, 26-37.
PB 2« aid VM GT 1,PB 235

“ nit.0,,snapp,n6s>-,™ . Yield-Vie,nan,
“No'AA" AcasestudyatT.,a,,

Haris. U and Deremda, R
BulUnn Prri ., 8 (3): 1990, 84-87

(WAERA. 2526, 1993)
Keywords: Smallholding, Share tapping
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Mohd.RafFali Mohd. Nor and Ahmad Zarin Mat Tasi

m Cmftrmce. 1995, Kuala Lumpur, (Ed. Mxlul AziiS.A. Kadir). RRIM, Malaysia pp 113 134
Scarci,>- of bbour, .specially ,ha, ofd.Urf upper., isrh. main problem . rhe Malaysian NR
mndmcery today. One ofthe me,hods that does not require skill is puncture tapping. In the earlier
m et™| of puncture tapping, where the tree was s,inflated by brushing stimulant to a strip of
scraptd bark, the yield obtatned was not attractive enough for adoption on large »ale. In 1990,
a new ntethod »f>nmulat™ was developed and found to be promising for puncture tapping.
Thts method, called REACTORRIM stimulation system, .nvolvcs the continuous slow TeLe
ot a gaseous sctmuianr to Hevea trees. From a probing trial initiated in Feldajengka 22 in 1991
.n a parnapnncs holding, it developed into REACTORRIM Monitored Development Project
(RMDP) involving 100 participants by 1993. Feedbacks obtained direct from the participants
of the proicct helped to modify and improve the system further. The most suitable system of
puncturing developed from this study was 2P1 d/3. />. two punctures on vertical strip done on
third d;nly frequency. However, the stimulation system which starred from ~ released from
chemical reaction in a reactor bottle was ftirther improved involving gas released from j
canister via inicrovalve. Participating smallholders benefited from the system through increased
yield per tapping (puncture), savings in labour and increased economiclifeofthe trees as there
was no bark shaving involved. In a study over rwo years, the average yield per tapping for all
participants was around 80 g per tree per tapping for mixed clone, RRIM 600 and GT 1, The
average income was around RM2052 per month, with a maximum ofupto RM3937. Jn addi-
tion. unlike conventional tapping, majorit)' of the participants attended to iheir lor atone.
Over a period of seven months, a single lady participant who managed her lot alone, had a
steady income of RM 2000 per month from 1133 trees fixed with REACTORRIM stimulation
system. Some smallholders, however, withdrew from the project because of constraints and
disadvantages within the system. ~Slth continuous improvements, the REACTORRI.M stimu-
lation system has the }.>otentiaj to be widely adopted by the NR industrj”in the near future.
Key words; FELDA; REACTORRIM; Smallholding; Tapping system; Malaysia

The situation, effect and conceivabiiity of Chinese tapping system reform.
Qing, Zcng and Wenciicng, Huang

Mceiittg o fExpbitution ijnd Physiology Special Committee o f Chinese Leamed Society o f Tropical
Crops, 1998.

(Cited by Xiaodi. Wei et ai. IRRDB Symposium. China.1999)

Key words: Tapping sysrcm; China

Socio-economic status and availability of tappers in rubber estates.
Nancy, C; Supriadi, M and a\nwar, C

In: I~ceerihtgs ofIndaiiemin Rubher Conference and IRRDB Symposmm 2000. Bogor-Indonesia.
12-14 September 2000. V.I. pp.182-193.

Since the beginning of estate development in Indonesia, living standard of estate labour has
been low. Thi.« has caused the diffk ul> of recruiting estate labour, including tappers in rubber
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cscjccs especially tn |avj and some places in Sumawra where induscriai sector has developed.
This paper presenrs the results ofa studv investigating socio-economic ."ratus and availability of
tipfwf.- in some rubber estates in Southern Sunutera and West Java. '1‘hc study involved the
po%-ernmenr .tnd pri\-3te-owiied estates which were selected based on the location and the per-
formance of the estates. The study showed that the wclhire level of tappers was different among
estates. The tappers in established esrares have relatively a better welfare life chan the cappers in
new estates which are indicated by assets ownership, income level and the percentage o fsaving.
The availabi'it>- o f tappers for the established estates has not been a crucial problem, however,
there was a lad< of tappers in the isolated new rubber estates and in some estates in WestJava in
terms ofquantit>*and qualit\'of tappers. Increasing basic wage, improving work condition and
implementing alternative tapping systems are some efforts that can be made ro solve the prob-
lems ot tappets shortage in the selected rubber estates.

Ke>words: Rubber «tate; Tapper welfare; Indonesia

Some instructions for improving efficiency in tapping (Malayalam)

Siilockanamma, S
Rubber, 318; 1992, 13.
Ke}- words; Tapping effictencv'; India
A special and localized senescence disease-bark dryness due to over-
exploitation and over-drainage
Siwet, Fan; Shaogiong, Yatig
TPD warhhop, 26-28 July 19 9i South China Academy of Tropica!

Crops, Haman, China. ’ :
paper compares in a static way the contents of an.ioxidant, and total phcnoU

g butMing index o f latex ot
batlt t,™ ,, from rnbbe trees with dtync5 ofd.ffenjntseverity. Based on the finding on

fee phK,oioe.caland btochemical changes, the authors suggest that the physiological dtynL of
senescenVm~adyTn
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Status of exploitation researcii in Intlia

Vriayakumar K rR. Thonras. K U; Kajagopal, R and Karttnaichamy, K
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26 and PB 235. Unfc w,kly ,appi,,g maximum r,,pom. ,»s,i™|atio,, ,,,,,, ,b.pho, w,,
obs.n.ed bawc”n 4S ro 72 hour, after stimulation. Expenmem conducted on panel change
showed 20% mcrease ,n y.eld and reduced in incidence of TPD (50% less) Experimew on
reduced spiral cut showed that 80% of normal yield could be achieved from 10cm cut with
stnnulatioii. TTicre was very little reduction in girthing of trees lapped on reduced spiral cuts.
Long term experiment on raingurading showed that jtimulation did not have any effect m 1/2
Sd/2 system of tapping and that recovery of crop loss due to rain was not possible. Under 1/2
Sd/3 system of tapping without rainguarding , crop loss was more compared to crop loss under
12 S d/2 frequency of tapping. Increased loss could be overcome by stimulation. Recommen-
dations issued by RRII for d/3, d/4 and d/7 frequencies of tapping in different clones are also
presenred.

Key words: Clona! response; Rainguarding; India

Stimulated tapping system for clone RRIM600 and its physiological status
Xianzhou, Xiao and Wcnxian, Xu

ChineseJournalo f Tropical crops. 12(02): 1991, 8-16.

Stimulated tapping experiments showed rhac (s/4, sMT) d/2 (m,m) + ET 5% Ga2(-)fm) system
on mature RR1M600 buddings gave higher yield and sucrose content in latex with less
consumption in both bark and sugar reserve and weaker peroxidase activity. Upward tapping
favoured the physiologicil status of the trees even better. But upv.'ard tapping gave lower dry
rubber content than downward tapping although not significant. The clonal characteristics of
RR1M600 could offer the possibility of sustained higher neld with better safety on periodic
shortcut upward and downward tappingsystem with low concentration Ethrdat low application
frequeticy,

Key words: Clonal response; Ethrcl; Physioiogicaj parameter; Stimulation; Tapping frequency;
Yield; China

Stress on scientific tapping (Malayalam)

Sulochanamma, S

Riibhfr.AQG: 1991, 17.

Key words: Scientific tapping

Stutiies and a”lication of stimulated exploitation systems for Hevea

brnsiliensis in China
Xiaodi

Wei; Wenxian, Xu; Xianzhoti, Xiao; Shigiao, Luo and Wctichcng, Huang
PaperpriieM tdm IRRDB Symposium. Hainan. China, m )

The research and application oftapping systems widt ethephon stimulation for Hn.™ haAnsis
in China were iiitroducetl, including the technical conceivability ofstimulated tapping jstem s
in China; the characteristic ofstimulated tapping systems in China; the physiological effects of
trees with stimulation tapping systems; several stimulated tapping systems in research and ap-
plication, and the effects and experience of application of stimulated tapping systems.



176 Studies on the protective coating for tapping panel against winter cold
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Xiaoping. Wu: Xiangdong, He; Juqun. Wu and Zhiyu, Niu

Paperprestttiedat IRROB Symponum. Hainan, Gima. J999.

Many years ol Urgc-scilc trijls of i newly made protective coating for rubber panel against
winter cold ncveal that it is more effective rhan the conventioiully used protective coatings such
as the vegetable oils (rubber seed oil. palm oil, castor oil), waxes (paraffin wax, beeswax) and
rosin mixture coating, the petrolatum coating and the wet day and catde dung mixture coating,
k can notonly protect the rubber panel against cold in winter, but also increase rubber yield in
(he early period of the next \rar. promote the growth of the regenerated panel bark and the
recovery ofthe dr>-pajiel. Application of the new protective coating isconvenient, and has nor
caused any disease in the panel up ro now,

Kev-words; Bark regeneration; Protective coating; Tapping panel; Tapping panel dryness; China

A study on physiological adaptability of clone RRIM 60O under stimulation
with ethephon concentration

Shigiao, Luo; Wenxian, Xu and Wuming

Yunnan Science anJ technabgy o ftropical crops, (2):1992, 15-25.

(Cited by Xiaodi. Wei ci al. IRRDB Symposium, China.1999)

Keywords: Ethephon; Stimulation: China

A summary of exploitation ttials on stimulated tapping systems for
middle-aged trees of clones PR107, GT| and PB86.

Wenxian. Xu; Leping, Li and Zibin, Lin, ttal.

Saejice and Technoio” o fiwpical crops, 4; 1990. 1-10.

IRRDB Symposium. Hainan, Clima, 1999)

(Cired by Xiaod,. Wei
Cli,a

K,,- words: Clo,ai r«po,,,; Srimulation; Tapping

middle-aged trees of clone RRIM 60E.)> Stimulated lappln% systems Ig}

Wenxian, Xu; Shigiao. Luo; Boye, Luo etal.

SctfTjce mid Technology o f Tropical Crops, 4(3):]1994 7-j4

(Cited by & ,di, Wei,, ai IRRDB Symposium, Haman, China, 1999)
words; Clonal r,,p,,,,se; Stimulation; Tapping sys,,m; China

% ,ia,, Xu; Yanqiu, Pu; Shitjiao, Luo, ctal.
Research of tropical crops, 4(4);1995. 1,7

ed by Xiaodi. W,,,,»/.,RRDBSympo.i,m,H.,i,a,,Ch,,a. ,999)
Key words; CUal -pons. Sumub,ion; Tappmg system; China



181 Survey of tree dryness on panels BO-1 and BO-2 of clone PB260
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Hoong. Chan Wcng

The Piamcr, 72(839):1996, 55-65.

In study, the incidcna of was Mghet in PB 260 compared ,0 PB217 and GTI. On
panel BO-1, mean dryncs, ta,ged from 2.1 pet cent m the first >earto 8.5 per centin the 3ich
year of tappmg com pat® w.dt 0,2 to 27 pet cent ,n the ft,,t and fourth y,,r re”pectivelv (or
PB217, On panel BO-2, the tange was 16.0 to 18.6 per cent from the third to sixth year
compared only 8.1 percent in the third year for GTI. The ma*timum dryness in ,,di-
vidud fidds of PB260 however reached 23.5 per cent on panel BO-1 and -S4.6 per cent on
panel BO-2 which is considered very high. Rainfall pattern and depth of soil strongly influ-
enced the extent ofdryness in clone PB260. Tree dryness was highest on shallow soils located in
Kedah. Kclantan and Negeri Sembilan where a regular dry season lasting three to four months
exists and where moisture deficits are most likely to occur. On the other hand, low incidence
of dryness was observed on deep soiU located in Perak, Selangor, Pahai® and Johor where
climatic conditions are more favourable and moisture deficits are more likely to be less severe or
even absent. Tree dryness more than 10 per cent on panel BO-1and 15 percent on panel BO-
2is considered high. All areas except deep soUs in the states of Perak, Selangor. Pahang and
Johor have exceeded the above figures. The remedial measures proposed to minimize tree dry-
ness include reduction in tapping intensity and increasing the nand per hectare for locations
with high propensity to tree dryness.

Key words: Decreased rapping intensity; Soil type; Tree dryness; Malaysia

Systems of low-frequency tapping with the use of a stimulant in rubber
plantations in Mato Grosso State

Rondon, E V; Santos, AM DOS; Silva, D DA; De Souza, C A F; Vital, A R and Abreu,
JG DE

Pesquisu Agropecuaria BnmUira. 32(1):1997. 51-56.

{Horticulturd Abstracts 11000: 1997)

In trials from September 1989 to December 1993, trees in 8-year-old stands of rubber clones
IAN 873 and IAN 717 at 2 sites in Mato Grosso, Brazil were tapped on virgin bark 1.5 m above
ground level at intervals of 2, 3, 4 or 7 days and were treated with the stimulant Ethrel [ethep-
hon] at 2.5% at a rate of 1 ml solution/tree, 4, 6, 8 or 10 times annually, 3 days before tapping.
Tapping at mtervals of4 or 7 days and stimulation 10 times/year gave the highest latex yields.
Although IAN 717 was more prone to drying-out of the panel of bark, this clone produced
significantly more dry rubber (1,29 t/ha per year) dian clone IAS 873 (0.58 t) under the same
conditions of production.

Key words: Ethephon; Low frequeng- capping; StimuLuion; Yield; Brazil

Tapping

Vijayakumar, K R; Thomas, K U and Rajagopal, R

In: Narum| Rubber: Asrojmmigemenl and Crop Processing (Eds. RJ.Georgc and C. KuruvilU
Jacob). Rubber Research Institute of India. Kottayam. 2000. pp.215-238.

Key words: Controlled upward tapping; Puncture tapping; Raitiguarding; Somulation; Tap-

ping efi

iency: India



176 Studies on the prorecfive coating for tapping panel against winter cold
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178

179

Xiaoping. Wu; Xi*ngdong. He; Juqun, Wu and Zhiyii, Niu
Piifterprtstnted  !RRDB S'fmpouttm. Hainan, China, 1999-

Many years of Wge-scjle trials of a newly made profccrivc coating for rubber pane! against
winter cold rev-eal that it is more eflecnve than rhe conventionally used protective coatings such
as the vegetable oils (rubber seed oil, palm oil, castor oil), waxes (paraffin wax, beeswax) and
ros»n mixture coating, the j>eErolatum coating and the wet clay and cattle dung mixture coating.
It can nor only procecr the rubber panel against cold in winter, but also increase rubber yield in
the early period of the next year, promote the growth of the regenerated panel bark and the
recovrry of the dry panel, Application ofthe new protective coating isconvenient, and has not
caused any disease in the panel up to now.

Keywords: Bark regeneration; Protective coating: Tapping panel-.Tapping panel dryness; China
A study on physiological adaptability ofclone RRIM 600 under srimulation
with ethephon concentration

Shigiao, Luo; Wcnxian, Xu and Wuming

Yunnan Science and technology o ftropical crops, (2): 1992, 15-23,

(Cited by Xiaodi, Wei et al. iIRRDB Symposium. China,1999)

Keywords; Ethephon: Stimulation; China

A summary of expioitation trials on stimulated tapping systems for
middle-aged trees of clones PR107, GTI and PB86.

Wenxian, Xu; Leping, Liand Zibin. Lin. etal.

Science and Technokgy o ftropical crops, 4;1990. MO.

(Cited by Maodi. Wei e,al. IRRDB Symposium, H ,i, 3, China,

Key words: Clonal response; Si.mularion; Tapping jysrem; China

1999)

A summary on exploitation trials on stimulated tapping systems for
middle-aged trees of clone RRIM 600 A systems tor
Wenxian, Xu; Shigiao, Luo; Boye. Luo ttal.

Stimct W lichmbgy cfTnpkal Cnps. 4(3); 1994. 7-14,

(Gred by )Gaodi Ve, IRRDB Sy,np,si,,n., Hainan, China, 1999)

words; Clonal response; St.mnlarion; Tapping sys.en,; China

I r
W eiuian, Xu; Yanqiu, Fu; Shigiao, Luo, » al.
Research oj tropical crops, 4(4):1995, 1-7
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Survey of tree dryness on panels BO-1 and BO-2 of done PB260
Hoong, Chan Wcng
The Planter. 72{839):1996, 35-65.

“f was higher m PB 260 compared to PB217 and GTI On
panel BO-1, mean drynca ranged from 2,1 percent m rhe Brs. yea, to 8.5 per cent in the sixth
year of tapping compared w,,h 0.2 to 2,7 per cent in d,e first and fourth >"r respectively for
PB217. On panel BO-2, the range was 16,0 to 18,6 per cent from the third tVsi«h year
compared wich only 8.1 per cent in the third year for GTI. The maximum drvness in indi-
vidual fields of PB260 however reached 23-5 per cent on panel BO-1 and 44.6 per ccnr on
pane BO-2 wh.ch .s considered very high. Rainfell pattern and depth of soil strongly influ-
enced the extent ofdryness in clone PB260. Tree dryness was highest on shaUow soils located in
Kedah. Kelantan and Ncgeri Semhiian where a regular dr>-season lasting three to four months
exists and where moisture deficits are most likely to occur. On the other hand, low incidence
of dr)'ness was observed on deep soils located in Perak, Selangor, Pahang and Johor where
climatic conditions are more favourable and moisture deficits are more likely to be less severe or
even absent. Tree dryness more than 10 per cent on panel BO-1 and 15 percent on panel BO-
2is considered high. All areas except deep soils in the states of Perak, Selangor. Pahang and
Johor have exceeded the above figures. The remedial measures proposed to minimize tree dry-
ness include reduction in tapping intensit)' and increasing the stand per hectare for locations
with high propensity to tree dryness.

Key words; Decreased tapping intensity-, Soil type; Tree dryness; Malaj-sia

Systems of low-frequency tapping with the use of a stimulant In rubber
plantations in Mato Grosso State

Rondon. E V; Santos, A M DOS; Silva, D DA; De Souza, C A F; Vital, AR and Abrcu,
JGDE

Paquhu Agropecnaria Brasilfira. 32(n:1997. 51-56.

{Horticultural Abstracts 11000: 1997)

In trials from September 1989 to December 1993. trees in 8-year-old standsof rubber clones
IAN 873 and IAN 717 at 2 sites in Mato Grosso, Brazil were tapped on virgin bark 1,5 m above
ground level at intervals 0f2, 3. 4 or 7 days and were treated with the stimulant Ethrel fethep-
hon] at 2.5% at a rate of 1 ml solution/tree, 4, 6. 8 or 10 times ajinually, 3 days bcfiDte tapping.
Tapping at intervals of4 or 7 days and stimulation 10 times/year gave the highest latex yields.
Although IAN 717 was more prone to dry’ing-our of the panel of bark, this clone produced
significantly more dr>- rubber {1.29 t/ha per year) than done 1AB 873 (0.58 t) under the same
conditions of production.

Key words: Ethephon; Low frequent tapping; Stimulation; Yield; Brazil

Tapping

Vijayakumar, K R; Thomas, K U and Rajagopal, R

In: Natural Riibbfr: Agromanagemeni and Crop Proceising (Eds, PJ.Gcorge and C. KuruN-illa
Jacob). Rubber Research Institute of India, Kottayam, 2000, ppJ15-238,

Key words; Controlled upward tapping; Puncture tapping; Raiiiguarding: Stimubnon; Tap-

ping efTicienc\’; India



184 Tapping aids to enhance productivity and reduce labour cost.

Sdid, Mohd /\kbar and Hashim, Ismail

Pn>cefd:np o fthe Worksfiop on Exploitation Technologies to Address Current Labour Problems in the
Rubberindutin. 5-6 D«cmbecr 1994. Kiiila Lumpur, pp. 131-139.

TTie MJanian naturJ rubber tndusrn- is experiencing a shortage of labour in the plantation
sector. This, coupled with rhc cumbersome tradirional mcthexJs of crop collecrion and the effcct
ol weather, pnmariJy rain interference on tapping operations, has caused to intensify research and
Jerelopnicnt aciiviiics by iSt Rubber Research Inaituie of Malaysia (RRIM) on tapping and its
lelated gadgets. These gadgets serve as pttventive measures to avoid Joss o fcrops due to rain and to
minimise labour requitemeni in crop production. Other aspects on development ofsuitable tap-
ping knives for controlled upward tipping (CUT) havealso resulted in die acceptance ofCU T by
the industil- The search foran eflktive device to alleviate the problem ofcrop loss due to rain was
initiated in the simes. and until the early eighties, several types of rainguatd were developed usine
gutter and h ™ concepts. Earlier studies in different regions of Peninsular Malaysia using both
methods shoed iharaditional yieldswere recovered. However, the e«ent ofrainguard usage
et™ 7 N m""Sin obfained from
tapping da,, which would othenv"e have been lost due to rain |metf|rence The concept of
- d “ko in areas where prodLdon of Lte’

transporration system. Howe%er, disposing ofF the plastic biss
fn the early nineues. RRIM introdiir*-d RRTMr'i irj

| zZ zZ | hTd™* 'm

becan,
t"ame a problem in these areas,

RRI.MCUPismoteeconomilLasitisreuJblerdhe [0"8 ™n,
is a device designed for pnitectinB marnna nm ef e pecsr s, iymplem. RRIMCAP
fo>2-

2.5 lret latexcollecnonLps, I,~  f

with a 4 mm diatnetet apeivti.. AOMm X TS 7 tlr « @ werp ? “«'pe

dones nrsulted in a longer latex flow time than thecIvL Z rio ®
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enhance productivity widi less labour ren,,i,m ¢ ~ »"Ptappropriate tapping aids diat
T I
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Tapping panel dryness in Hevea brasiliemis
Jacob, ] Li Prevot,J C and Lacrottc, R
Plamatims. Rtehmhr, Dtvthppmunt, 01(3). 1994 22 24

«ppM .g<.,b.resumed aft, ar, . p=,0d. Necroric tapping p .,,,
ca], c,.olog.cal and n,etabol,c d,,™p,ion, which causes considenAlc dlsorganizatiol I ,, !

Key words; Tapping panel dryness; France

Tapping panel dryness on upward tapping

Lukman

27-28 October 1992, Jakarta, pp.68-7!.

Rubber planrers tend to apply high intcnsit,- exploitation systems to achieve high production
targets and, as a result, occurrences ofbark dryness incrme. Observations on nine estates wh.ch
used upward tapping combined with change -over panel indicated a high percentage of Tapping
Panel Dryness (TPD). In this paper, the reasons for incidences of TPD are discussed in the light
of rhese observations.

Key words: Tapping panel dr>-ness; Tee fatigue Upward tapping; Indonesia

Tapping, Processing, Marketing

In: Rubber: A Piaorml technical guidefor smallhalden (By, Michel A Delabarre and Dante A
Benigno). CIRAD-CP; France. 1994. pp. 117-139.

Key words: Tapping groove; Upward tapping; France

Tapping stimulation on the BO-1 panel of several recommended rubber
clones

Jiinaidi, Untung; Tjasadihardja, A; Kuswanhadi and Thomas
I"oceedmp ofJRRD B symposium: Physiology and E. itation o fHevea hrasiliensis, 6-7 October,

1990, Kunming, China, pp.69-82.

The aims of using stimulants in rubber tapping are to reduce the cost of exploitation, to reduce
batk consumption and to increase profit. This trial investigated the response of a number of
recommended clones to a stimulajit and studied the effects, in the long term, on yield and
growth. The trial was arranged in a randomized block design with three treatments and four
replications. The clones used were GTI, PR 255, PR 261, and PR 300 and the stimulant was
Ethrel 2.5 I*". The experimental results show that stimulation increased the yield ofall of the
clones especially in the first and second year of tapping but not be\'ond the third. Growth, drc
«iid bark dryness were nor significantly different between treatments whilst bark consumption
ot suniuliitcd trees was lower than bark consumption of non-stimulated trees.

Ke>'words: Burk consumption: ClonaJ response: Exploitation cost: Stimulation: Yield: Indonesia



J90 Tapping systems recommended in West Africa

191

Gohet. E; Licrorrc. R: Obouaycba. S and Commerc. J
In: Towardi Grraur Viability o fthe Natural Rubber Industry: Proceeding o fthe Rubber Research
Institute o fMalaysia Rubber Growers' Conference, (Ed. Abdui Aziz S.A. Kadir). RRIM, Malaysia.

199J. pp.235-254
The lappjngsv-srem rccommended by JRCA for estates in W «t Africa isa downward half-spira!
upped three times every two weeks (1/2 S d/4 6d/7) with the possibility of changing to an
upwini quarter-spiral (1/-*S 1d/4 6d/7) after a minimum of ten years of rapping the lower
panel. Phy: ical studies on the ofhbciciferous production have been in progress
in Cote d’lvoire and Cameroon in different tapping trials and also in commcrcial estates. Based
on the physiological interpretation ofthe results o fthe ‘latex diagnosis’ (LD), an analytical rool
designed and de\-cioped by IRCA to draw up a physiological balance fora producing tree when-
ever required, the studies have led to drawing up a clonai typology of metabolic functioning.
Distinction is made between three categories of rrccs:! .Clones with slow metabolisms (AVROS
2037, R 261, etc); 2. Clones with intermediate metabolisms (GT 1 PR 107. RRIM 600, etc.);
3. Clones with active metabolisms (PB 235, PB 260. PB 5/1, etc.). IRCA uses the results ofthe
latex diagnosis, whose principle is described in this article, to propose different stimulation
mode (frequent}’ of application, concentration of active ingredient in the paste) for each clone
category' according to the number ofyears of tapping. Likewise, preliminary observations indi-
cate that it may be possible to define panel management suited to each class.

K”-words: Clonal typologr, U tt* dlajnowl; S.imulauon; Tapping frcquenc,-; Tapping syskKm;
west Arnca

S.k"A Y of CUT on commercial

AuYong, S F; Nayagam, James and Arshad, Najib Lotfy

C.,nfn,nc. (Ed. Abdul Azk S.A. Kadir), RRIM, Malaysia,

.3pp,ng, Th. M d da.a showed rbat, wirh earl "cU T on ,/«

rare ofre.nrn URR, 1u Z
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Sinct chit «tatf had ill its fields on cady CUT it was nn, n,,,, 11
perfDrimact with that ofiate CUT (afrer Panel Bl 1t

tinuous basal tapping, ,,,dets.tn.lj h

where late CUT on IM Sd/3 and convrL,, ?  however.

compare ,ts economic
conventional tapp.ng ,c,,n®
two neighbouring estates

the IRR obtained for RRIM 600 clone, for the s"mtperi*T" |
approximately 15.6% and 16,0%respectively Since the M d T
ftom the time of opening the trees fo” pp™

about 30 compared to conventional d /aV dcc' BeTdrtbirb “"f* 7

|™

Lukman

InJonnianJomialofNalumIRMtrRntarch 13(3).' 1995.208-211.

A stnall part of smallholder rubber area has already used recommended plandng materials and
applied rtghr planrmg method especially those involved in the development of smallholder
rubber project. Hosvever, the tappmg application is often too intensive with too bad tapping
quahty. Consequently, the yield declinesand the economic life of the trees becomes shorter! To
improve che above condition, an experiment on exploitation was carricd out to find out an
approprutc exploitation s>'stem to increase yield and lengthen tKe economic life o f smallholder
rubber, 1he results ofa three-year experiment in smallholder rubber area using G T| seedling as
planting materials which was planted, managed and regularly manured showed thar exploita-
i.on systems: 1/3S d/2.ET2.5%Ga0.3.20/y(2w) and 1/4 Sd72(t, t).ET5.0%.Ga0.5.20/y(2w)
could increase the yield significantly (P< O.0l) i.e. 25-29% and the economic life of the trees
could be lengthened around 50-100% above the 1/2 S d/2 control. Exploitation treatments
did nor influence the dr>' rubber content oflarex and did not depress the growth of the rubber
trees. To increase yield and lengthen the economic life ofsmallholder rubber using GT 1seed-
ling, planted in regular distance, well managed and manure, it is su“ested to apply the exploi-
ration system; 1/4S d/2(t,t).ET5.0.Ga0.5.2Q/y(w) or 1/3 S d/2.ET2.5.Ga0.5.20/>"2w).

Ke} words: Smallholding: Yield; Indonesia

‘Topping' of rubber trees for study of the mechanism involved in latex

production
Scrres, E; Clement-Vidal, A; Prevor,J C; Lacrorte, Rand Jacob,) L
Pr i ofIRRDB posium: Pffyswic® and Exploitation o fHevea brasUiensu, 6-7 October

1990, Kunming. China, pp-59-68.

A comparison ofdift'erent latex parameters - pH. mineral ion content, sucrose, R-SH, cyrosolic
organic acids and yield has been carried out on a group ofcontrol trees and a group o f topped"
(i.e. headless) trees, m two clones (PR 107 and GTI) over sex-eral months. Topping has the
effect ofdrastically reducing latex production in topped - TSC is greatly diminished, a sign of
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d”uiictioiunp ol flic Jjfffx rcgcfifration pnicc". -Siicmse content is not a limiting factor, imply-
ii»g itf produLfi from hydrocjrboii itorjjjc pix)! in the exploited pjncl m the bark of the
wood, Ir is also possible to obsen-e as in thé control trees, an increasing glucidic content at the
‘leiffall - rcfolidtion period. This change maybe linked with the annual endogenous rhyrhm of
the rubber tree. -pH. bursting index and Pi content arc nor or are only slightly affected, R-SH
ind Fe contents decirase significaneiy whiisr K. Ca and S conrenrs show positive iiicrcasc. Os-
niolarm- values arc reduced. Analysis ofcytosolic organic acids shows that the glucidic carabo-
Jism icdiverted to citrate and maiate synrh«is at the expense of the pyruvic pathway leading to

rubber synthesis. It seems also that the biochemical energy producing pathv/ays [i.e. Krebs
in the context ofa general scheme ofbiochemi-

cycle) anr dep! . These results ar
cal processes in laticiferous vessels.
Ki~- words; Cyroajlic latex production; Osmolarit>"; Sucrose; Thiols; Cote d* Ivoire

TPD control on several recommended Hevea clones

Budiman, Aricfand Kuswanhadl

Risalab ieniimr hos'dpeneiiuan Balai Pemlinan Sejnbatva tahtni 1992/1993: 81-89.

CAbstrak Hasil peneliiian- Balai Peneliiian Sembawa 1982-2002. No. 82)

Th.s trial was aimed to study in capping panel diyness conttol for rccommcndcd hm a clones bv
batit nemoving aiid painting o fCPO and fiingidde mixtures. The trial was arranged according to
random ,” bio.* d,,,g,, ™,|,, fetors and 3 replications. The first feaor were 6 kinds of« L ,

were .i kinds of fungicide (benomyl, mancozeb and captafol). Each plot consist of 30 trees The

n S 2. . . . . °bs</rvation was
neESed to Lnow »m e condition which caused the increasing of TPD ~mptonis

Key words: Clonal response; Tapping Panel Dryness; TPD control: Indoiiesi,

Junaidi. Untung and Kuswanhadi
JurmdPenehtian Kam, Indonesia, ! 5{1): 1997 i_i2
(Abs,n k Hasil penelitian- Balai Penelitian Sembawa 1982-2002, No 168 )

miiniamed so that the process of larex ret-enprar’ could be

tapping panel dryness (TPD) incidence could h n possibility of

so that the vield would b e h ~ h "~ ~

upward tapping system w . L »"

Sou* Sumntni. This experiment was aimed tos..T T

upward tapping sj*tem and to ga advaniaceous exol * “f"*“ "'mended clones to
h consisted

f W ng tyBMns and two downward fapo’n
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thccontroi.Bmbarkcomumpnonofupwtlitappinewithl/Iw .1, t it

and PR 26M he ,pw,d .pp,

Key word. Clonal r,pon,,; Iappmg S,,.em. Up .d ,pp..g" um
Use stimulants in September (Malavalam)

Thomas, K U

Ruhbir. 317: 1992.23-24

Keywords: Stimulant; India

Yield decline in plantations - Can excessive double tapping be a cause>
Nugawcla, A ®

BulUtin o fthe Rubber Research Jmutute o fSri U nka 38;1998. 43-49.

Keywords: Yield declinc; Sri Unka

Yield performance and Tapping Panel Dryness (TPD) in RRII 105 under
ditierent intensities of exploitation
Sulochanamma, S; VijayakLtmar, K R; Rajasekltaran, P; Thomas, K U and Stthuraj, M R
tfW W m ;./W «i/;nps/rfc PhecmymX, 1992. Kasatagod,
(hds. M.K. Nairetal). Indian Society of Plantation Crops, Kasaragod. India, pp.342-345.
The icld of Hibber {Hevea braiiUemh) depends on the duration of flow at tapping and on the
regeneration of latex bet*veen t%vo tappings. Tapping panel dryness (TPD), a physiological dis-
order increases with tapping intensit)-and frequency. However, this incidence might be reduced
by changing tapping system without much reduction in net profit. The common tapping sys-
tem used for budded rubber tree is haJfspiral alternate daily tapping (1/2 S d/2 6d/7). In this
study half spiral third daily rapping and quarter spiral change over s>5tem was evaluated in
comparison to conventional 1/2 S d/2 system for a period ofsix years. The yield was maximum
under 1/2 S d/2 followed by 1/2s d/3 and 2x1/4d/2 changt over system. The yield difference
between 1/2 Sd/2 and 1/2 S d/3 systems narrowed down in fifth yearand by sixth year 1/2 S
d/3 out yielded 1/2 S d/2. Incidence of TPD was much low under d/3 capping system. The
discounted farm business income is more for J/2 S d/2 6d/7 over a period of six years, even
though the return ismore for d/3 in the fifth and sixth war. Thus, halfspiral third daily tapping
system witli weekly one day rest can be employed for RRII 105 with a view to reduce tapping
panel dryness.
Key words: Profitabilit)’; Tapping system; Yield; India

Yield potential for the clones PB 235 and PB 217 tapped with 1/2 S dM
6d/7 for the first three years after opening in the South £ast of Cote d’lvoire

Commerc, J; Serres, E and Lacrotte, R

Pfrysiolo® aiulExploitation ofHeita brmliensis: Proceeding oflRRDBSympouum. 6-7 October
J990, Kunming, China, pp.9.3-102.

The clones PB 235 and PB 217 have different metabolic activities for the same tapping system,
rise paper reports on studie.s in the South East of Cote d’lvoire of these rw-o clones over the
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three )Tars followjng opening and on the cfFect of increased stirnulacion using the upping
syste;n 1/2S, d/4 6d/~. Study ufthe parjmeccrs ofgirth dunges, physiulogy of Intex and of
clones without compromtnng the evolution of the trees.

Key words; Cional response; Physiological parameter; Stimulation; lapping stimulation: Cote
d Ivoire

\ield Stimulation in rubber: Current status and improvements for
enhanced productivity

Sivakumaran. S and Kewi, Chong

In : MarugrmemJin-enhancedprofitability in pbniatiom: Proceedings o fthe 1994 International
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three year* foKowing opening jnJ oti the effect of increased irimulation using the Tapping
system 1/2S. d/4 6d/" Study ot the parameters ot girth changes, phviiolog).” of latex ajid of
degree of bark dn'nt" make it powible to determine the optima] produciion rate ot those two
dones without compromising the evoiiifion of the trees.

Ke>'words: CNonii response; Phwiologicai parameter; Sti ion; Tapping stimulation; Cote

d'lvoire

Yield Stimulation in rubber: Current status and improvements for

enhanced productivity
Sivakumaran, S and Kewi, Chong
In : Managementjor enhancedprofitability in planUtions: Proceeding ofthe 1994 International
Planters Conference. Kuala Lumpur. (Ed. CheeK lieng Hoy). The Incorporated Society o fPlanters,
Malaysia. 1994. pp.369-408.
This paper addresses issues raised and puts in perspective various aspccts related to yield stimu-
lation oiHnea. The limitations associated with the laceigroove and scraped bark methods are
assessed in relation to their effectiveness and in particular aspects associated with ethephon
uptake and hydrolysis in the bark tissues. Data are presented to support possible improvements
that can be adopted to enhance effectiveness and consequently yield responses. These include
increased frequency with split-panel fortnightly application or combination of groove and
scrapH bark methods at monthly intervals. It is shown that gaseous ethylene application ci-
ther dii~tly i"eg. RRIMFLOW system) or indirecdy from hydrolysis of ethephon carried out
rarcrnally to the trees {e.g. jacket system) are superior to that ofethephon application. However
there .s an mverse relat-ionship between amount ofethylene required for effective response and
number of arex vessels cut at each tapping. Dat" available shows that novel tapping systems
application for
“S o The indirect methods of
gyeou]eth>lme appliat.on f,,,,, chem ol hydrolysis ufethephon (jacket system) are only
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