Natural Rubber Research
A Bibliography
2005-2010

Editors
A.S. Ajitha & Accamma C. Korah

Library and Documentation Centre
Rubber Research Institute of India
Kottayam, Kerala, India






NATURAL RUBBER RESEARCH
A BIBLIOGRAPHY
2005-2010

Editors

A.S. Ajltha and Accamma C. Korah

Library and Documentation Centre
Rubber Research Institute of India

Kottayam. Kerala, India



NATIfRAL RUBBER RESEARCH
A BIBLIOGRAPHY 2005-2010

ISBN:978-81-874-39-26-4

© 2012 Rubber Research Inslifute of India
Koltavam - 686 009. Kerala. India

Cover Design
K. N. Madhusoodanan
Printed at
Alois Graphics
Kottayam 686 M |. Kerala, India



FOREWORD

Keeping abreast with the developmentsin thetr respective spheres of activity
,scS aftbr thescentiftc comn.un,ty for properplanning and execuucn o

Research: A Bibliography during 2005.
K is hoped that this comptlation which V faStheV o
reference.

I congratulate the editors who brought out this valuable publication.

James Jacob
Director
rRubber Research Institute ofindia

Kouayam
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we hereby present Na,ura! R M er Research A
,n eontinuation of the RRIT Golden Jubilee pubhca..o,,,
Na,ural RM er Research i, India: A

papers related to natural rubber published from 1955 to -00..

The present volunte eovers the scient.fic .tnd technical

rubber front 2CK)5-20,0. Ihfpipe” arTrrranged in

= m m 8 im

certain papers v~here uti ...thors with iheir entry numbers

:d t;o tft::

cerm ubA”A

addressesTof the atthors are included, wherever available.

,,»tir TnmesJacob Director. RRIHOr giving permission

thankfully acknowledged.

A.S. Ajitha
K.oltayam Accamnia C. Korah
23"'March 2012
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Key WOrdS: Phosphorus fixation; Phosphorus fraction; Rubber growing
soil; Soil property

Ulaganathan. A.. Satisha. G.C., Happen. T.. Ambily, K,K., Nair, A.N.S. and Nair.
N.U. (2008). Fixation of added phosphorus and its relationship with soil
characteristics in rubber growing soils of Kerala. National Seminar on
Development in Soil Science, 2008: 73" Annual Convention. 27-30
November 2008, UAS. Bangalore, India.

Key words: Rubber growing soil; Soil characteri.stics; Kerala

Ulaganathan. A., Satisha, GC, Happen. T.. Ambily, K.K. and Nazeer, M.A.
(2008). Forms of phosphorus in rubber growing soils of Kerala. Natural
Rabber Research. 21 (1&2): 104-108.

Key words; Forms ofP; Rubber growing soil; Central Kerala

Ulaganalhan. A., Satisha, GC. Nair. A.N.S. and Nair. N.U. (ZTO). Study of split

application of fertilizers in rainfed cropping system; Rubber planta tons, 9,h
Zic,.lU,ralScience Co,,gress. 22-24

oi-AgricultunU Sciences and Technology of Kashtrar, India, pp. 148-150.
Key Words: Fertilizers; Rubber plantation; Split application

Ulaganathan, A., Gilkes, R.J., Nair, N.U,, Jessy, M

gZ_OlO), Sail fenililcy
iina,eau,nge:PlacrosymXI1X.7-]»Oeceama.y

K ry~rdsfA ~hW e nutrients; Cultivation cycles; Forest so.l; T .tal

nutrients
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663.

Varghese. L.. Madhusoodanan. K.N.. Gcelhakumariamnia. M.L., Thomas KT
;ind Maihew. N.M. (2005). Effect of warehousing on properlies of naturai
rubber ,<heeis. Naiural Rubber Research. 18(1): 55-62,

Key words: Sheei rubber; Storage; Warehousing
Varghese. L.. Geeihakuniariainma. M.L.. Thomas. K.T. and Mathew. NM

(2007). Effect ofstorage on properties of marketable forms of natural nibber”
Influence of humidity and temperature. Rubber South News, 3 (3); y.jQ

Key words: Natural lubber; Storage property
Varghese. L,, Thomas. K.T. and Mathew. N.M. (2007). Fomialdehyde trealmenl
oHield coagulura for quality improvement of technically specified rubber
hatural Rubber Research. 20 (1-2): 77-81.
“ agulum; Fonnillin: Technically specified

whL””

VaiShese. L.. Nair, M.K.B.. Thomas, K.T and George, V. (2007) Studies on

Key words: Field latex; Low temperature

(2008).EftarfstorafiroT ™ ~’ ’ Mathew, N.M.

Varghese, L., Madhu.soodanan K N Th

Performance of surface modified N.M. (2008).

uralRubberResearch.z\ (1&2)- P 5 “‘ompmmds.

Key words: Fi,, , Modified Cay; Na“r'al rubber

;P_oylybagged plams Oflievea Rubber Re.se.rch. 18(1):

Kubher Research. 1»(|& 2): 46-50 Muell. Arg.). Namru!

Plantrnrdtnsliy *idth; Crotch height: Girth jhcrement:
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668.

669.

670.

Varghese, S. [a] (2007). Preparation, structure-property relationship and
applications of layered silieate rubber nanocomposites. International
Conference on Natural Polymers. Biopohmers. Biomaterials their
Composites. Blends, WNs and Gels: Macro and Nano Scales. 19-21
November 2007. Kotiayam, India.

Key WOrds: Nanocomposiies

Varghese. S. [a] (2010). Natural rubber nanocomposites: Structure property
relationships. International Rubber Conference & Exhibition: Emerging
Trends (E Opportunities in Rubber Industry. 17-19 November 2010. Indian
Rubber Institute & International Rubber Conference Organization. Mumbai,
India, pp. 19-23.

Key words: FTIR spectra; Nanocomposites

Varghese, S. [a] and Thomas, K.T. (2007). Effect ofclay type on tlie mechanical
and barrier properties of natural rubber layered silicate nanocomposites.
International Setninar on Elastomers, 23-27 September 2007, Freifurg.
Germany.

K ey WOrds: Nanocomposites

Varghese, S. [a]. Kuriakose, B. and Mathew. N.M. (2007). Trolleyfor sunlight-
ciim-smoke drying ofnatural rubber sheets. Indian Patent No. 212512 dated
31.12.2007

Key WOrds: NR sheets

Varghese, S. [a], Kuriakose, B. and Mathew. N.M. (2008). Quality
upgradation of ungraded sheet rubber using a mechanical cleaning
device. Placrosym XVIII, 2008. Karnataia, India. Journal ofPlantation

Crops, 36 (3): 500-502.
Key WOrds; Mechanical cleaning; Quality upgradation; Sheet rubber

Varghese, S, [a] and Mathew, S. (2008). Rheology and shapabiUty of natural

rubber latex layered silicate nanocomposhes.
Latex and Late. Based Prodncts. 23-24 January 2008, Madnd. Spam.

Key words; Latex ; Nanocoraposites

Varghese, S. |al and Thomas, S. (2009),

relationship .. I, ,,,, er Nanocontposites. (Eds.
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672,

673.

674,

675.

676.

677.

Vai~hese. S. lu). Franci.s. T.. Thomas. K.T. and Alex. R. (2010). A new rubber
-sheeting roller, hv. Climate Chanfie: Pkicrosym XIX. 1-1() December 201()
Kotlayajn. India. Abstracts, pp. 150-151.

Key words: Rubber sheet: Rubber sheeting roller; Technically snecifierl
rubber

Varghese, S. [bl and Jayaprakash, A.N. (2006), 10lh plan schemes for rubber
plantation deveiopment. Rubber Board Bulletin. 28 (3): 18-28
Key words; Rubber plantation

Varghese, S. [b], Claramma, P.V., Ceelhakutty. P.S. and Nair, R.B. (2006) Imnact
01 group processing centres on marketing with a focus on socio-econom ¢
development. Rubber Board Biilletin, 28 (4); 17-23.

Key words: Group processing centre

b]. Shaji. p.p. and Nair. R.B. (2009) Imnaci of n hh

Varghese. S.

Kev Hords; Growth: Rubber plantation; Smallholdings

Handbnok Cfh.dmm Tprl'JucTiEL vi ch
Haworth Press Inc., NY. USA pp 403 458 * n

Key words:/*.™

Varghese, Y.A. and Joseph iM r
‘mprovemcnt in rubber. tu:

lecture Notes o fthe Winter School 1ftn Crops.

N N
WT L) Z7rl£nuary 2006, CTCRI,

Thiruvananthapuram, india

Ke.v«ord.s:«,,.,,germplasm

Varghese. Y.A.. Mvdin K if o,

Vietnam, pp. 325,341,

Key words: Genetir
improvement; . .
liensis
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684.

685.

Madhavan, J..2006,. R,,bben

nz 11 =m . P-K- Chactopadhyay and T.K. Bose).
Ndya Udyog, Kolkata, India, pp. 344.432.

Key words: Rubber cultivation; Rubber industry

Varghese, Y.A. and Abraham, S.T. (2007). Rubber Wevea hrasiliensis) /,,
Biodiversity- in HorticulUiral Crops. V I.(Eds. K.V. Peterand Z. Abraham)
Daya Pubhshmg Hou.se, New Delhi, hidia, pp. 340-364.

Key words: Genetic diversity; Genetic resources; Germpla.sm; Planting
materials; Recommended clones

Varghese, Y.A. and Abraham, S.T. (2008). The introduction of natural rubber
(Hevea brasiliensis) in India: A success story. In: Exotics in Indian Forestry.
(Eds. Sanjeev K. Chauhan, etai). Agrolech Publishing Academy. Udaipur,
India, pp. 163-195.

K ey WOrds: Agro-management; Eco-friendiiness; Plantation development;

Research and development support; Processing technology

Varghese. Y.A., Mydin. K.K. and Meenakumari. T. (2009). The RR 11400 series
clones. Rubber Board Bulletin, 29 (2): 30-34.

Key WOrds: RRfl 400 series

Varghese, Y.A.. Mydin. K.K. and Meenakumari, T. (2009). Performance
of the RRIlI 400 series am! certain Prang Besar ciones in various
locations in India: A report. Rubber Research Institute of India.
Kottayam, India

Key words: Prang Besai' clones; RRII 400 series; India

Varkey, J.K., George, K.M. and Jo.seph. S. (2008). Epoxidised Namral Rubber
as Reinforcemeni Modifier for Rttbher-Siliai Composites. Patent No.
217042

Key words; Epoxidised natural rubber; Rubber-Silica composite

Varkey, J.K., George, B, Alex, R. and Thomas, K.T (2010). Use of epoxidised
natural rubber as an energy efficient eco-friendly material m tyre
applications. In,emotional Wort.hop on Clitnale Change ®m-dfuhher
oLation: R A D Priorities. 28-30 July 2010, Rubber Research Institute
of India, Kottayam, India, pp. 106-108.

Key words: Epoxidised natural rubber; Tyre



Vijrkcv. J K.. Maclliusoodanan, K.N.. George. B., Alex, R. and Thomas. K.T.

6X6.
(20)0|. Possible technologies for reducing emissions from ihe
Cluioinobiic sector. Climate Cluinfie. Low Carbon Economv and
Sustainable Namral Rubber Industry: Proceedings of IRRDB
Inrcrnuiidiuil Rubber Conference 2010. 18-19 October 20JO, Sanya
Hainan. China, pp. 796-798.
Key v\ords; Greenhouse gases; Rubber industry; T>re industry
«T. Veerapulhran. S. (2009). Capacity utilisation iuid processing cost in technically
specified rubber industry in India. Natural Rubber Research 22 (1&2)"
106-116.
Key words: Advance sales order; Capacily utilisation; Contract processing;
Market uncertainly; Processing induslr>- Technically specified rubber
688. . . . . .
Veerapulhran. S. (2010). A,i Economic Analysis ofTechnicallv Specified Block
RiMer Processing I,,dusl,y in India. Rubber Research Institute of India
Kottayam. India. 50 p.
Key words; Rubber processing; India
689.
Veerapulhran. s. and Jose, V.T, (2005). Economic viability and income
susiainab.luy of bee keeping under rubber plantations. International
S,nallholders. 11-13
<ANRPc!KocTi:f,ra"«m™
Key words: Beekeeping; Income sustainability; Rubber plantation
690.
I« d f 1™ rhe Rubber
or India, Kot,ayam.'LTa“p r 1
Key words: Carbon trading; Rubber seed oil
697J.
jiayasree"pK'"Zh"R G*~' S., Sobha, S,
(Hevea Muell"Arg/'™), T T "7
‘Methods in Molecular Biology V
N Humana Press,

Totowa, New Jersey, pp 153-164



ve,ka.achalam, R, Priya, P, Gireesh, T, Sara.wa.hyamma, C.K. and
Thulaseedharan A. (2006), Molecular cloning and sequencing of a
polymorphic band from rubberiree iHevea brasilienm (Muell Arg r The
nucleot.de sequence revealed partial homology with proline-specific

permease gene sequence. Current Science. 90 (11): 1510-1515.

Key words; Cloning; DNA amphfication; Polymerase cham reaction:

Venkatachalam, P.. Raghothama, K.G. and Thulaseedharan, A. (2006).
Identification ofdifferentially expressed genes in response toTPD .syndrome
inrubber tree {Hevea fcrasiV/pns/j): A suppression .subtractive cDNA library-
based approach. In: Tapping Panel Dryness ofRubber Trees. (Eds. James
Jacob. R. Krishnakumar and N.M. Mathew). Rubber Research Institute of
India. Kottayam. India, pp. 151-161.

Key words: Cloning; Genes; Sequencing; Suppression subtractive
hybridization; Tapping panel dryness

Venkatachalam, P.. Jayasree, P.K., Sushatnakumari, S.. Jayashree. R.. Rekha.
K.. Sobha. S., Priya. P.. Kala, R.G and Thulaseedharan. A. {2007). Current
perspectives on application of biotechnology to assist the genetic
improvementofrubbertree {Hevea brasiliemis Muell. Arg.): An overview.

Functional Plant Science and Biotechnology. 1(1); M 7.

Key Words: Genetic im provement; Hevea brasiliensis

Venkatachalam, P., Priya, P. and Thulaseedharan. A. (2007), Molecular cloning
and characterization of a famesyl diphosphate synthase I (fdp 1) gene from
rubber tree {Hevea brasiliensis Muell. Arg.). Inlernational Conference on
/Ven- Horizons in Bioiechrwlogy. 26-29 November 2007
Thiruvananthapuram, India.

Key words; Hevea brasiliensis: Molecuhu- cloning

Venkatachalam, R, Priya, P, Jayashree, R.. Rekha, K. and Thulaseedharan, A.
(2007). Molecular cloning and characterization of a .Vhydroxy-.-
methylglutaryl-coenzyme a reductase | (hmgr 1) gene trom ruhbertree
(Hevea brasiliensis Muell. Arg.): A key enzyme involved in isoprenoid
biosy,uhesis./,,,.,™ .Jio™ /C«»y.r«,c.»,., V., ft<*ArAan

26-29 November 2007. Thiruvananthapuram, India.

Key words; Isoprenoid biosynthesis; Molecular cloning



697. Venkaiachalam. P.. Thulaseedharan. A. and Raghoihama, K. (2007)
Ideniificalion of expression profiles of tapping panel dryness (TPD)

associated genes Ironi the laiex of rubber tree (Hevea bnisidensis Muell

Arg.). Plania, 226 (2): 499-715.
Key Mords: High latex yielding clone: Myb transcription factor; cDNA

fibrar>": Tapping panel dryness

698. Venkatachalain. P.. Thulaseedharan, A. and Ragholhama. K. (2008). Molecular
identification and characterization ofa novel down regulated TOM 20gene
as.sociated with tapping panel diyness (TPD) syndrome from the Inner bark

tissues of rubber tree iHeveo brasiliensis Muell. Arg.) mRNA differential

display. Golden Jithilee Conference on Challenges and Emerging Stratesies
forimpmrmg PImit Pm,luciivirr. 12-14 November 2008, Indian Agricultural

Research Institute. New Delhi. India.

Key words: Molecular ideniificalion: Tapping panel dryness

699. Ve,ka,ach”n, R. Priya, P.. Jaya.hree, R.. Rekha, K. and Thulaseedharan,

-009). Molecular cloning and characterization of a 3-hydroxy-3-

Key words: Isoprenoid biosynthesis; Molecular cloning

7(X).
tdentSion Molecular

tapping panel drynessTm fsv~H n associated with the onset of

Muell.l by mRNA differeni Wecveti braslllensls
y mRNA different,al display. M, lea,lar Biotedmohgy, 41

Key words: Molecular Identification; Tapping panel dryness
Venkaiachalam.P.,Saihik, MBM Mani PP v i

J. 2010). Molecularcharacterifai®, AMAMA

from Cenu-al Kerala by RT-PCR assav r

Kev words- RI™ h

701-

«62 966

reaaion Hgene; Polymerase chain

>"1sustainability
‘n"er-regional variations,
The

of rubber smallholdings;

Towards Inclusive Rubber Dev 1
Rubber Board, Kottayanultdit p*
Key words; Smallholdings
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Vijayakuniar, K.R. (2008). Labour and co<it [}
prbduction through low frequency tapping systemb IRRdT w t )

U tex Teclmologies. 5-8 May 2008, Academy rtevjM alaysra
M alaysian Rubber Board, Selangor, Malaysia. Malaysia,

Key WOrdS: Cost reduction; Low frequency tapping

Vijayakum,”, K.R. (2008). Revised international notation for latex production
technology. IRRDB Workshop on Latex Hamsting Technologies 5-8 May
2008, Academy Hevea Malaysia, Malaysian Rubber Board, Selangor
Malaysia.

Key words: Latex production; Tapping notation

Vijayakumar, K.R. (2010). Natural rubber: Transfer of technology workshop.
Indian Rubber Journal. 131 (January/February): 38-40.

Key words: Natural rubber; Transfer technology

Vijayakumar, K.R., Thomas, K.U., Rajagopal, R. and Kaninaichamy, K. (2006).
Management of fields affected by severe incidence of tapping panel dryness.
In: Tapping Panel Dryness of Rubber Trees. (Eds. James Jacob. R.
Krishnakumar and N.M. Mathew). Rubber Research Institute of India.
Kottayam, India, pp. 207-215.

Key words: Fields; Tapping panel dryness

Vijayakumar, K.R.. Gohet, E., Tliomas, K.U., Xiaodi, W.. Sumarmadji,. Rodrigo
L-, Thanh, D.K., Sopchoke, P., Karunaichamy, K. and Mohd. Akbar Md
Said. (2009). Revised international notation for latex havest technology
Journal ofRubber Research. 12 (2): 103-115.

Key words: Hevea brasiliensis', Latex harvesttechnology; Tapping notation

Tapping system

Vijayakumar, K.R., Gohet, E., Thomas. K.U., Xiaodi, W., Sumarmadji., Rodrigo
L.. Thanh. D.K.. Sopchoke. P.. Karunaichamy, K. and Mohd. Akbar Md
Said. (2009). Revised international notation for latex harvest technology
IRRI IRRDB Inlemational Rubber Conference 2009.26-27 October _009
Bogor, Indonesia, Paper 15.

Key WOrds; Hevea brasiUensis: Latex haiYest technology; Tapping notation

Tapping system
Vijayakumar, K.R., Mohd, Akbar Md. Said., Sopchoke, P..
L.VH. and Sopheaveasna, M. (2009). Database on

practices in exploitation technology ot Hevea re
countries of Asia. Board Bulletm. 29(-): ~--L

Key words: Exploitation technology; Asia
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701.

Venkafachaiam. P.. Thuiaseedharan.

A. and Raghothama, K. (2007)

Ideniificatioii ol‘expression profiles of tapping panel dryness (TPD)
associated genes from the latex of rubber tree {Hevea brasUiensis Muell

226(2):499-.S15.

Key words: High latex yielding clone: Myb iranscripiion factor; cDNA

libnirv’; Tapping panel dryness

Venkatachalani. P., Thuiaseedharan, A. and Raghothama. K. (2008). Molecular
identification and characterization ofa novel down regulated TOM 20 gene
associated with tapping panel diyness (TPD) syndrome from the inner bark
tissues of rubber tree {Hevea brusiliensis Muell. Arg.) niRNA differential
display. Golden Jubilee Conference on Challenges and Emerging Strategies
for Improving Plant Productivity, 12* 14 November 2008. Indian A*:rriculturai

Research Institute. New Delhi. India.

n

Key words: Molecular identification; Tapping panel diyness

Ve,ka,achahra. P.. Priya. P., Jayashree, R, Rekha, K. and Thuiaseedharan.

A. U009). Molecular cloning and characterization of a 3-hydroxv-3-

me.hylglularyl-coenzyn,e A reduelase

on Tw
(S 171° 43

I ,hmgr 1) gene from rubber

Arg.)." A key gene involved in
" “”‘IMolecular Biology ,,fPI,,,m. 15

Key words: Isoprenoid biosynlhesis; Molecular cloning

K. (2009). Molecular

Mueil.® by
display. Molecular Biotechnology. 41(1):

42-52.

Ke,v words: Molecular iden.ificarion: Tapping panel dryne.ss

from Central Keralaby RTFCR“r,av
Keyword.-R1

rcacion

of rubber imallholdings™ Alwlvsls's prax**p!
o

R~Mher Board. K o .,ay i5;uc:;f

Key words: .Smallholdings

98 (7): 962-%6.
£lge,e; Polymerase chain
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Vijayakumar, K.R. (2008). Labour and cost
prfccluclion through low frequency tapping systems IRRAT w I T

U tex Technologies. 5-8 May 2008, Academy HfvraMalaysid
Malaysian Rubber Board, Selangor, Malaysia. ’

Key words: Cost reduction: Low frequency lapping

Vijayakumar. K.R. (2008). Revised inlemat.onal notation for latex production
technology IRRDB Workshop on Latex Hamsting Technologies. 5-8 May
2008, Academy Hevea Malaysia, Malaysian Rubber Board, Selangor
M alaysia.

Key words; Latex production; Tapping notation

Vijayakumar, K.R. (20i0). Natural rubber: Transfer of technology workshop.
Indian Rubber JournaL 131 (January/February): 38-40.

Key words: Natural rubber; Transfer technology

Vijayakumar, K.R., Thomas. K.U., Rajagopal, R. and Karunaichamy. K. (2006).
Management of fields affected by severe incidence of lapping panel dryness.
In: Tapping Panel Dryness of Rubber Trees. (Eds. James Jacob. R.
Krishnakumar and N.M. Mathew). Rubber Research Institute of India,
Kottayam, India, pp. 207-215.

Key words: Fields; Tapping panel dryness

Vijayakumar, K.R.. Gohet, E., Thomas, K.U., Xiaodi, W., Sumarmadji., Rodrigo
L-, Thanh, D.K., Sopchoke, R, Karunaichamy, K. and Mohd. Akbar Md
Said. (2009). Revised international notation for latex havest technology
Journal ofRubber Research, 12(2): 103-115.

Key words: Hevea brasiliensis\ Latex harvesttechnology;Tapping notation

Tapping system

Vijayakumar, K.R., Gohet, E., Thomas, K.U.. Xiaodi, W,, Sumarmadji., Rodnjo
L.. Thanh, D.K., Sopchoke, P. Karunaichamy, K. and Mohd. Akbar Md
Said. (2009). Revised international notation for latex harvest
IRRI-IRRDB International Rubber Conference 2009.26-27 October -009
Bogor, Indonesia, Paper 15.

Key words: Hevea brasiliensis: Latex harvest technology; Tapping notation:

Tapping system
Vijayakumar, K.R.,Mohd.Akb!uMd.Said.,.Sopchoke,R, ThmhAD XAARAAAAAAAN

L.VH. and Sopheaveasna, M. (2009). Databa.,e on
practices in exploitation technology of Hevea tree m rubber growing

countries of Asia. Rubber Board Bulletin. 29(2): 4--1.



Vinod. K.K. and Thomas. V. (2006). Anatomical studies on regenerated bark of

710.
hail damaged Hevea brasiliemis trees: A case study. Rubber Board Bulletin
25(2):9-11.
Key words: Hailstorm; Regenerated barl<

711, Vinod. K.K.. Suryai;umiir. M., Chandrasekhar. T.R. and Nazeer, M.A. (2010)
Temporal sUibility of growth and yield among Hevea genotypes introduced
to a non-traditional rubber growing region of peninsular India. Anna/s of
Forest Research. 53 (2): 107-116.
Key Hords; Genotype adaptation: Genotype x environment interaction-
Growth: Stability: Yield

712. Viswanalhan. P.K.. George, K.T. and Jacob. C.K. (2005). Crop los.s in rubber

due to abnormal leaf fall: An analy.sis on the economic feasibility of plant
protection raea.sure.s in India. Journal ofPlan! Proteaion Research. 45 (4)'
2J]5-248,

Discounted cash How; Latex

Py
yield. Phytophihora\ Timber yield
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Vinod. K.K. and Thomas, V. (2006). Anatomical studies on regenerated bark of

710.
hail damaged Hevea hrasiliensis trees: A case study. Rubber Board Bulletin
28(2): 9-il.
Key words: Hailstonn; Regenerated bark

711. Viitod. K.K., Suryakumar. M., Chandrasekhar. T.R. and Nazeer. M.A. (2010)
Temporal siability of growtii and yield among Hevea genotypes introduced
to a non-traditional rubber growing region of peninsular India. Anna/? of
Forest Research. 53 {ly. 107-116. '
Key words: Genotype adaptation: Genotype x environment interaction-
Growth; Stability; Yield v

712. .

Vtswanathan P.K.. George, K.T. and Jacob, C.K. (2005). Crop losss in rubber

due to abnormal leaf fall: An analysis on the economic feasibility of plant
proteaton measures in India. JournalofPlan, Protec,ion Resea,vh. 45,4)"
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ft] 3-glucanasc 593. 610, 611. 612
i>CNMR 004
|‘Ntracer methodology 420
Abiotic stress 039. 152, 412, 512, 524. 525. 530
Abnonnal leaf fall 181, 184. 187, 242, 283. 284.
485,489, 490, 593,712

Acceteated ageing 026
Accessions 353
Acclimatization 212, 597
Accumulation 274
Acetosyringone 569
Acid phosphatase 217
Acid s0ils 271,600
Acrylonitriie butadiene rubber 022
Adiodakam 173
Adoption of technology 368, 369
Advance sales order 687
Attkerasiis circulate 234
AF1iP492
Africa 178
Age of plants 566
Age-com position 204
Ageing resistance 023
Aggressiveness 237
Agreement on agriculture 141
Agricultural extension 183. 290
Agricultural practices 079, 159
Agro climatic condition 079
Agrobacterium 208, 209, 691
Agro-climatic factors 072
Agro-managemem 150, 152, 155. 681
Alromeieorology 432
Agumhe 189
Allelic diversity 500
“Mtemaria 486, 488
\Memaria alternate 484
Aliematlve rospiration 038, 039. 040. 041. 042
AMF association 216
Amonium chloride 344
Anatonucal changes 212
Anatomy 425
Awlrogenesis 206

jagotiisiic bacterial isolates 256, 259
+eretgal proleir, 612
"I'M,dan, 580, 581, 582,583

041.042, 228, 229, 233, 305

«EaNfta |40

Asia 709

Assam 062, 373, 375, 560, 562
Assimilation rate 170

Auxins 395

Available nutrients 655

Bacillus sp. 380, 544

Bacterial endosymbionts 380.408, 409
Bactericide 658

Bark anatomy 396. 468, 469, 641
Bark scaling 327

Bark sloughing 327

Bark thickness 663

Basal area 359

Basic countries 196

Basic density 466

Baster 288

Beekeeping 065.628.689
Bench-grafting 318
Bibliographic control 619
Bibliography 226, 287, 303, 304. 590, 619, 624
Biochemistry 198

Bioconlrol 253.544

Biodiversity 566

Bioenergy 326, 332

Biofertilizer 219

Biological control 252

Biomass 031, 046, 084. 389, 400. 437
Bio-pesticide control 234
Biotechnology 647

Bioiic etiology 328

Biotic stress 152. 412. 524, 525. 530
Blends 025, 028.092, 093,093
Block planting 245. 246, 247
Blood samples 701

Bole volume 386

Books 620

Borer beetle 227

Bowl sludge 109. 116
Bradyrfiizobium 608

Branding 371

Brazilian germplasm 469
Breakdown behaviour 126
Breeding 066. 676

Breeding cycle 054

Brittle plastics 101

Budded stumps 077

Budding 318, 355

Budgraft 425, 570. 578. 603




Budgrafied ruwx;r plants 096.1)97, 098
Budwocxl nursery 355

Bulk dei):ticy 137
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CAD activity 467

Calcium 274
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Cambial activity 641
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Capacitance 472

Capacity utilisation 687
Carbon 003. 379

Carbon black 016. 535. J27
Carbon credits 201

Carbon dioxide 045. 084
Carbon intensity 196. 20!. 536
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Carbon source 282
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cDNa array hybridization 630. 637
cDNA library 503. 697
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Cenex 123
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Chemical control 312
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Climate uncertainty 220
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Clonal resistance 325
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Clone evaluation 50. 072, 224
Clone identification 644

Clone identity 511
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Clone, RRIM 600 376
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184, 288

16,317, 356, 374, 375, 386 4->9

Clone-wise yield 058
Cloning 426. 499, 522. 692, 693
Cluster analysis 049 453

Coj 046

CO, assimilation 015

COj emis-sion 105, 308, 437, 536
Coagulation 024, 128

Cocoa 149, 154
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Colchicine 206

Cold 077

Cold stress 503

Cold temperature 067

Cold tolerance 549, 633. 634
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Common pathogens 328
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Copper oxychloride 187,
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Correlation 576
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Corynespora 174, 175, 178. 179. 180, 186. 226.
486,487,488,513.514.541,544

Corynespora CassiicoJa 001. 002, 236, 237, 240.
241.377, 406. 411. 482
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Cost reduction 703

Coupling agent 122, 127

Cover crops 078, 117. 400, 401. 563

Cracking 327

Creaming 027

Crop diversification 215

Crop improvement 459, 676

Crop loss 057, 184,712

Crop plants 253

Cropping system 117

Crotch height 663

Crumb factory waste 113

Cryo preservation 161

C-serum 581

Cu/zn superoxide dismutase 650

Cultivation cycles 655

Cultural practice 174

Culture maintenance 495

Culture techniques 239

Curing technique 119

Cyanide toxicity 293

Cytokinins 395

Cytoplasmic male-sterile 523

RT-PCR 099. 537

Debarking 641

Decomposition 402

Deep planting 318

Degradation resistance 093
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Dendrogram 049

Density 359

D”proteinization 120. 121, 123. 124. 125. 131

Deproteinized skim rubber 132

Descripiors 455

Djchlorocarhene modification 091. 092. 095

Amfentiul display 630, 636, 637
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image library 337
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Discounted cash flow 712

Discounted value 057
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Disease development 487

Disease incidence 224

Disease intensity 422

Disease management 176.181,182,252.313,421
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Disease resistance 610

Disease resistant gene 504, 513

Disease screening 090

Disease symptoms 180

Diseases 337, 338

Dissipation factor 472
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DNA amplification 692

DNA marker 342

Dolomite 270. 600

Double bond index 633

Drought014.037.043. 044. 053. 547

Drought responsive transcripts 629

Drought stress 635

Drought tolerance 350. 351. 352. 353, 387. 388.
462,

Dry matter stress tolerance index 350

Dry rubber contem 017, 108, 373.472. 473, 562

Dry rubber properties 250

Dry rubber yield 469, 525, 565

Drying 389

DTPA-micronuuients 372

Early evaluation 382

Early growth phase 642. 643

Eco-friendliness 681

Economic andysis 068

Economic loss 145. 146

Economics 198

Ecosystem 045, 089

Ecosystem flux 046

Ecosystem services 201

Eddy covariance 045

Effective quantum yield of PD 1i 043

Effective soil volume 449

ElTluent 330. 336
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Elastomeric blends 095
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Elastomers 093

Electrical resistiviiy 472

Elongation factor 428

Erabr>'o ioduction 596.597

Einbr>'o maturation 597

Embrv'o rescue 479

Erabn‘ogenic caiii 282

Emission reduction 389

Encoding 504

Endophytic bacteria 001. 002.283, 284.407 410
412

Endophytic microorganisms 182
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Endosymbionls 541.544

Energy conservation 471

Energy use efficiency 196

Enriched genomic library 051

Entomopaihogenic Dematodes 609

Enlry-focused scaling 429

Environmental cost 196

Enzymatic digestion 076

Enzymes 607

EPDM 107

Epiphytes 566

Epistemology 276

Epoxidised natural robber 102. 122, 127, 130,344
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Erodibility 553

Escherichia coli 428

Establishment success 357

Ethephon 160. 286. 294. 295 345

Ethylene 293, 297. 395. 584 *

European trading firms 137

Evapo-transpiration 045
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Exploitation technology 709

Export 370, 439

External trade 244

External trade {wlicies 143 144

Extractabie protein 120. 121 123

Factor analysis 45

Fatnily labour 245

Farm price 367
Farm school 441

Farmers suicide 363. 364
Farming systems 590
Fenility management 264
Fertility status 558. 559. 567
Fertiljzer application 449

Fertilizer recommendation 392
Fertilizer response 158, 565
Fertilizer usage 110

Fertilizers 214. 403. 6.54, 602 1
Fibre wall 322 j

Field coagulum 658 1

Field latex 659

Field performance 318

Fields 706

Fillers 661

Fine root 216. 223

Focus market 439

Foliar urea spray 418

Forest 032,033

Forest soil 655

Formalin 658

Formsof P 653

Forward occurrence 008

Free radical scavenging 295

Fresh leaf451

FTIR spectra 665

Full-sibs 162

Funeicide090. 186,256,259,314,423 587

G XE interaction 347 429

GA 479

Gas exchange 592

GDP 201

Gelling agent 282

Oene expression 096,097,098,099,381,487,508.
548, 635

General circulation 432

General combining ability 386

Genes 693

Genetic basis 555

Genetic control 585

Genetic distance 570

Genetic divergence 526

Genetic diversity 049,492, 680

Genetic heterogeneiiy 099

Genetic improvement 676. 678. 694

Genetic markers 052

Genetic resources 680

Genetic stability 213
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Genomic sequences 593

fjenomic units 551

Genotype adaptation 711



p.noivpe Xenvironmeni interaction 711 Hevea clones 035, 075, 248, 348, 352, 353, 460

srmplsin 007. 071. 165.680 592,613, 633

G-fibre 322 Hevea cultivation 172. 258

GGE Biplot 429 Hevea genotype 289

Girth068. 070, 302. 352, 382 Hevea germplasm 350, 351, 353, 458, 677
Girth increment 524. 525, 529, 530, 576, 663 Hevea mature phase 559

CIS 362 Hevea rubber 429

Glass pervaporation 306 Hevea spruceana 342

Global economic crisis 139 Hevein 520

Global opportunities 519 HevKG\ 506

Gloves 121.123, 124, 125,438. 554 e IRTRG A 505
Glyphosate 078 High latex yielding clone 697
Golden Jubilee 617. 621 High solar light 043
Graftcopolymerizalion 104 High styrene content 030
Graftcopolymers 101
Grafting 641

Green budding 315, 357

High-rate reactors 088
History 622

HMG-CoA reductase 500
Greenhouse gases 339, 536, 686
9 HMGR 1 gene 209

Group processing centre 251, 326, 673

Growth 071, 073. 074, 113. 115. 150. 151. 214,
215.219,274.288,289. 316.317. 373,
375,415.496,561.562, 604. 674, 711

Growth eccentricity 324

Growth index 566

Growth performance 454. 458. 559

Hailstorm 710

Half-sibs 162

Harvesting technique 441

Honey bee 229. 233
Honey foraging behaviour 305
Hormone conflict 395
Hormone imbalance 298
Host-pathogen interaction 235
Humid climate 435

Hybrid 530

Hybrid clones 383

Hybrid progenies 011, 346
Hybridization 526

Hbtnr sequences 501
Hydrogenated nilrile rubber 091, 092. 095

Heating 431

Herbicide 314

Heritability 383

Heterosis 049

HenaOSO0. 066, 071, 150, 157, 214, 297, 356,361,
442, 545, 553, 612, 649

mm benthamima 342
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Hypocotyls 281
Imazapyr 078

Immature phase 561

Immature rubber 274, 302. 403,423
Inunaturity period 152, 155

Imm iscibility093

Impedance 472

Imperasa cylindrka o7s

In Vitro culture 212

In viiro regeneration 211, 280
Incidence 165

Income impact 246

Income sustainability 065. 689



Indonesia i7S
Information dissemination 619. 620, 62.%. 624

Inorganic femlizeni 60J, 603. 604
Inorganic nitrogen 113

Inorganic source 031

Inositols 167

iNRC2005 34!

Insecticide 227, 234

Jnstabiiity 059. 060. 366

integraied Disease management 179

Intensive tapping 626

Interaction 6C«

Intercropping 036. 070. 1i7. J49. 154. 399. 628
Interplantina 068

Intron deletions 593

IntronJess gene 650

fnvertase 580. 583

lon exchange 552

IRCA clones 468
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Irrigation 302

Isolated micro},pores 206. 207

Isoprenoid 522

IscArenoid biosynthe.tis 696. 699

ITS- Phylogenetic relationship 483

IW /CPE ratio 302

Juvenile evaluation 012
Juvenile growth 353

Juvenile screening 055
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Jiivieniie yield 352
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K and Mg fenilizers 559
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Lalex cations 168
Latex coagulation 169
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Late.\ flow 580

Latex foam 277

Latex harvest technology 707, 708
Latex ionic composition 631.632
Latex processing technology 251
Latex production 583, 704

Lalex properties 250

Latex regeneration 581

Latex vessel 395. 524, 525. 529
Latexyield 115.712

Laticifer 382

Laticifer cells 520
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Layered clay.s 018

Leaching 123

Leaf baskets 435

Leaf blight 484

Leal'disease 184, 404, 407. 493
Leaf disease control 423
Leafexplam 281

Leaf fauy acid 633

Leaf nutrient 559. 562
Leafpaihogen410
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Liberalisation 366

Library holdings 013

Life cycle approach 057

Life cycle yield profile 145. 146
Lignification 467

Lime 274

Lime requirement 266

Liming 272. 599.600
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Lmer563

Litter cJietnistry 402

Litter quality (X)4, 402
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Magnesium 270. 561

Maharashtra 462, 557

Malaie dehydrogenase 217

Malaysia 178

Malondialdehyde 293

Market integration 366

Market uncertainty 059. 060. 687
Mature rubber 149, 204

Mean-yield index 058

Mechanical cleaning 668

Mechanical properties 029, 030. 047, 093. 344
Medicinal plants 399

Mediterranean species 387

Meghalaya 081, 475. 558. 564. 614. 615
Meloidogyne incognita 606, 608

Meit intercalation process 307
Mesophyll cells 076

Methane emi.ssion 330

Methodological issues 145. 146 s
Microbial activity 004

Microbial population 219, 563
Micronufrienis 268

Microsatellite 051. 501. 511
Microsporogenesis 523

Microwave oven drying 017
Mitochondria 040

MnSOD 568
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Modified clay 661

Moisture 151

Moisture stress 223, 419

Molecular analysis 482 -

Molecular basis 197

Molecular characterizaiion 406
Molecular cloning 428, 695, 696. 699
Molecular identificalion 698, 700
Molecular markers 006. 511 -
Monoclonal seedlings 571

Mooney viscosity 108

Morphology 425

‘URNa transcripts 427

AtAcuna brucieata 274, 400, 401. 563
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Multivariate statistics 453
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Nano technology 533. 534
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Natural damage 057

Natural forest 552

Natural rubber 018.035,059. 060. 063, 064, 093.
132.200. 249,287, 333.392.397.446.
623. 657, 660, 661.705

Natural rubber latex 016

Natural rubber research 619

NBS-LRR 505.506

NE India433.434.515
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Nigeria 178

NIR reflectance measurement 473

Nitrile rubber 122, 127. 130

Nitrogen 003. 379,418

Non-conveniional area 415

Non-rubber constituents 029 ‘©,

Non-rubber solids 108 t

Non-tradvfi«nal area 053, 079
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565.614

North Kerala 014

North Konkan 053

North West Bengal 358

NR modified bitumen 497

NR processing 088

NR processing factories 116

NR producing countries 138

NR production 516. 517

NR productivity 202. 203

NR research 192. 193. 194

NR sector 191. 301
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NR/NBR blend composites 023
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NRySBR latex blend 277
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Nursery evaluation 527

Nursery practices 315 =

Nurser>' screening 056
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N-utilization 420
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Nutritional status 262. 263

Oidium heveae 374

Oil swelling 091

Onfarm evaluation 356

Optimising seleciion 054

Organic carbon 311

Organic fanning 333

Organic manure 274. 403. 604

Organic source 031

Organoclay nanocomposites 019,022

Organoclay-rubber
nanocoinposites 021

Orissa 430

Ortet073. 090

Osmotic potential 171

Osmotic regulation 171

Osraoticuni 208

Osraotin gene 48]

Over-exploitation 197

Oxidative enzymes 379

Oxidative stress 038.04]. 042, 293. 298, 299. 582

P fractions 4] 7

P mobilization 417

P uptake 216

Panel change 008

Papain 123

Paraquat 038,041.042

Participation index 447

Particle density 1J7

Patch canker 378

Pathogen 009, 010. 260

Pathogenicity 237

Pathological basis 555

Pathology 197,198

Pedochemical characteristics 551

Pedogenic components 552

Performance index 383,456

Periodicals 624

Permittivity 472

Peroxidase expression 550

Peroxide digestion 451

Peroxide vulcanization 107

Pest control 227

Pests 337.338. 340
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GPR 602

Phloic rays 396
Phosphatase enzyme 267

Phosphatic fertilizers 109

Phosphoenoipyruvate carboxylase 217

Phosphorus 269. 3J1. 416

Phosphorus fixation 651

Phosphorus fraction 651

Phosphorus uptake 267

Photosynthesis 037, 043, 045, 084. 465

Phylogenetic relationsbip 342

Physiological parameters 580

Physiology 197, 198,291

Phytophthora 181. 184, 187, 284, 378. 485, 489
490, 494. 712

Phytophihora tneadii 0Q\. 002, 283. 610

Phytotoxin 240, 241

Pith eccentricity 324

Plant protection equipment 230

Plant regeneration 595, 596. 597

Plantation 031.034.188

Plantation crops 006. 260, 394

Plantation development 681

Plantation sector 136. 137, 139, 14], 142

Planting density 086, 496, 663

Planting materials 276, 603, 662, 680

Planting technique 575

Pleurotus spp. 329

Pollen protoplasts 598

Pollen storage 161

Pollution 332

Poly butadiene 025, 028

Polybag nursery 355

Polybag plants 315, 357, 662

Polyclonal seedlings 373, 571, 574

Polycross population 373

Polycross progeny 073

Polycross seedling 074

Polycross seeds 352, 557

Polygenetic tree 584

Polyhouse 077

Polymer filler interaction 018

Polymerase chain reaction 692 701

Polymorphism 213

Polyploidy 528

Pores 321

Post-reforms phase 059, 060

Potassium 111, 115,311.419 561

Potassium olcatc 277

Powdery mildew 090, 242, 374. 375 474
P-proteiii4l3 0, 4-4



NA

PR protein.s 186, 607

Prang Besar clones 683
precocity 383

prepotency 386

preprints 341

Pre-reforms phase 059, 060
Pressure injection 328

Pnce 366

Primary processing 249
probabiliiy 433, 434
Processing industry 687
Processing technology 681
Producuvity 556, 627
Progeny analysis 012
Programmed cell death 395
ftomoter 426. 521

Promoter sequence 520
Propagation 577, 578
ftTjpiconazole 423

Protein storing cells 646
Protoplast isolation 076
Provenance 354

PSII activity 038,041.042
Publications 620

Pueraria phaseoloides 400, 255, 401, 563, 606.

608
Purple root disease 081
GPCR 637
Qualitative morphological traits 644
Quality upgradation 668
Quantitative PCR 548
Quebracliitol 169
Quick lime 600
RadiaUon vulcanization 030. 133
Radio activity 269
Rainfall 433. 434, 436
Rainfall mterception 361
R”nguarding 358
Rank sum 459
3«, 571,574, 692
spacers 483

«Miveoxyge, species 582
P income 060

price 059
Aombinam protein 612, 649
~ cornniendcd clones 680
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ferruginous soils 272

REF See Rubber elongation factor

Regenerated bark 710

Regional difference 368. 369

Regression model 359

Reinforcement 063, 064

Reinforcement modifier 122,127,130

Relative growth rate 302

Relative humidity 077

Remote sensing 362

Research and development support 681

Resistance Gene Analogues (RGAs) 498,499

Respirators 040

Retrotranspons 498

RFLP483

RGAs See Resistance Gene Analogues

Rheological behaviour 588

Rhizobacteria 257, 258, 261

Rhizosphere 217, 267

Ribbed smoked sheet 336

Risk reduction 085

Root area 216

Root competition 157

Root explants 595

Root stocks 603

Root trainer 385, 575, 578, 628

Root growth 267

Rooting character 662

Rootstock influence 099

Rootstock-sclon interaction 099

Rootstock'scion relationship 573

R-PAGE 444

RQRT-PCR protocols 611

RRI1I 200

RRII 617. 619. 620. 621, 622, 623, 624

RRII 105 Clone. RRH 105

RRI1 400 See Clone, RRII 400

Clone. RRI1 200 RRII clones 193

RRII Library 013

RRII publications 618

RRIM 600 See Clone, RRII 600

RT-PCR 405, 630, 636. 637

Rubber 032, 068, 070, 078, 147, 148, 136, 159.
245,455

Rubber based industries 135

Rubber biosynthesis 522

Rubber clinic 337
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Rubber compounding 30S
Rubber cropping 066

Rubber vultivation (W4. 189, 195, 222. 225. 246.
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450. 679

Rubber elongation factor 426, 427

Rubber farmeR 628
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Rubber nursery 113

Rubber plantation 036, 065. 083, 110. 116. 153.
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Rubber proce.ssing 579, 688

Rubber producers' society 443. 447

Rubber product 243. 244. 533. 534

Rubber producilvity 393

Rubber research fA2

Rubber revolution 134

Rubber sector 290. 471

Rubber seed oil 187. 277. 690

Rubtoseedling U, 114,418,600,601,602,604
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Rubber 2:heet 671

Rubber sheet processing 332

Rubber sheeting rollcr,671

Rubber smallholdings 183

Rubber soil 372

Rubber tappers 594

Rubber lapping labourers 367

Rubber timber 323

Rubber trade 518

Rubber irec 082. 347, 566

Rubber wood 321.329,345, 470. 645
Rubber , e,d,58, >63. 382. 38... 453,

Kubber-filler mteraction 344
Rubber-Silica composite 684
RUBisCO.521

Rural development 440
SAAF423
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SAN 100. 103. 106
Saw dust 398
SCAR markers 486. 488
Scientific book.s 624
Season 164.436
Sea.sonal effect 072
Seasonal variation 067. 250
Seasonal yield com position 058
Secondaty charjcter 224. 356
Secondary embryogenesis 281
Secondary metabolites 167
Seedling 055. 056, 268. 355. 420. 464
Selection 071. 073. 074
Selfrooted plants 648
Sequencing 693
Severity 164
Sheet rubber 126, 339. 656, 668
Shell lime 270, 272
Shod tip culture 648
sHSP See Sraall chloroplast

heal shock proteins
Sieve element 413
Signal peptide 521
Signal transduction 584
Silica 063, 064. 122, 344
Silicate rubber 670
Silicone 419
Silver staining 492
simple Sequence Repeats (SSRs) 500
smgle extract 451
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Polymorphi.5m (SNP) 052 .10"
Skim latex 019, 020, 021, 023 128

Skim rubber 027, 129 13|
Sludge 113

protein.A (sHSP) 037
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Sodium 135

Sodium silicate 344
Sodium uptake 111

Soil 376, 416. 552

Soil acidiiy 270, 272, 599, 605
Sotl attnbue's 360

S«ilcharacicristics415. 561.652



Soil conservation 153, 156
Soil erosion 147. 15]
Soil exiractanis 448
Soil fanna (K)5
Soil fertility 560, 564. 565
Soil hculth 403
Soil microbes 005
Soil microorganisms 254
Soil morphology 551
Soil nutrient 032, 033. 223, 275, 449
Soil organic matter 004. 005
Soil property 033. 061. 089, 262, 263. 265 401
651
Soil quality 005
Soil ratios 553 -i
Soil size fractions 449
Soil survey 453. 609
Soil volume 452
Solar electric fences 616
Solar radiation 431
Somatic embryogenesis 211. 212. 213. 279. ">81
282.567. 568. 595. 597
Spatial distribution 393
Spatial variabiiity 433, 434
Specific adaptation 429
Split application 654
Spraying 187
Sproiiting 077
Sri Lanka 178
pRs See Simple sequence repeats
Stability 711
Stable gene integration 568
Stimulation 087. 160, 286.297.413,555,584.646
Mock scion interaction 570. 572. 648
Momatal conductance 170
Siorage 656
Storage beliaviour 120, 123
Storage property 657, 660
Sirength properties 470
stress 297
Sires,s responses 294
‘fess responsive genes 635
tolerance 210. 481
~'ciurul break 366
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~ ylene buiadiene rubber 446
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“'mopical climate 475

Sucrose 580. 631

Sunshine 436

Suppression subtractive hybridization 542. 546
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Susceptibility 090

Sustainability 218

Symmetrical scaling 429

Symptoms 197

Synthetic elastomers 105

Synthetic nibber 094. 397

Tapetum 523

Tappability 556
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Tapper 441
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