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A simple method for large scale estimation of leaf chlorophyll
content in Hevea brasiliensis using a chlorophyll meter

DB Mair* and James Jacob
Rubbser Research Instinne of India. Kotayam, Kerala- 686 (0%

Absiracn

Measurement of chlorophyll conent of leaves by the canventional lshoratory method involves dscriminatc
sampling. weighing. extroction and spectrophotismetric measurements 1hat hecome lnboriows and fime
consuming especially when large sumber of sumpies is proccssed ar a fime. Nowidiys, hand-hekd
charophy ] content meters ase widely used for rapid and non-destructive estimation of chioropiyil coment
Chloroplyyll content in Hevea leaves was estimated spectrophotomeirically by conventional extraction
metbod and CC1 values (ehlorophyll content index ) were recorded using a chiaronhy ] contera meter, UM
- M0 [Opti-Sciences. USA) and regression models were developed, Sigmificant paesitive linear relations
hesween CC1 and actual leal chiorophyll content estimated by comventional extraction method were
obiained. Separate equations were derived for determining chlorophyll content an unil fresh weight hass
and unil leall area basis, The method provides a rapid, ncourate ind pon-desiructive estimation of
chiorophyll content of large mesmber of leaves moking the messurements simple and casy companed o

conventional speciraphotometrc assay,
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Chiorophylis are responsible for the capture of solar
energy in lhe foem ol wigible light dising photesymbesis
and thercfore csrimation of chlarophy|l conbenl wesEmes
vitnl  significance  In  physiologhcal,  ecological,
pathobogical and apro-forestiry studies, In higher plands.
chiorophyll mamnly consists of chlerophyll a and
chlorophydl & Chioropbyll @ & the major pigmem and
chlarophyll & 13 the accessory pipmeni present im @ raban
of wpprowimalely 3:1 (Gross 1900 and i can very
secording o prevailing  imadionce  conditions
iLitchenthaler of f 1981, Anderson 19861 In
unfaworghle siress conditions the chlonophyll conlerd m
leives fend 1o decrease and i dow light situstions it
constderably increases (Boardman 1977L Chlorophyll
conterd is & good indicator of plamt health. The metkods
narmally wsed o determivaibon of chiorophyll cordent
gre desinective. Converdionally, chlomophyll estimation
involves - weighing,  prinding,  cenlrifugation —and
5.ppc|r|:q;|h:|mrrh.'iri|; deiermanation  of  lead  extracls
(Arman 1949, Pamo of o 1989 Lichenthaler 19870
However, these melbods are slew, wediows and 1hme
corsuming. It B difficult i procsss o lorge nimber of
lcaf samples al o tme.  Recently new  portable
chloraphy Il neciers based on dual woyebzngih obsoepiion
wire developed for rapid, non-desiruetive estimation ol
chioraphyll in miact keaves (Markwell er o, 1995, Biber
2007, Richordson ¢ af, MO2, Udding er a! 2007,
Fisther memole  estimation  of  chlorphyll  using
reflection midices hassd on refleciance and nhs::-rpti-:-n
speciin in wisible sed near infra-ned ranges wos alsa
altempied (Ciiclson and Merelyak 1997, Merzbvak ef af,
3003
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Pariable, hand-held chloraphyll costeni imeers were
widely vsed for rapil estimation of chioeapisll and in
large oumber of plants significant comrelabions went
derived belween chlocaphyll comtent Index and the
aclual chlerophydl comtent estimated by extraction
melhod, %o fr o altempls were mode wouse these
techniques for rapid estimagion of chlprophyll centent in
rubber planis. Mevea 4 o pereanial nee with dark groen
to pabs colored leaves culiivated both in fraditienal and
mon-lraditional bocalities. The e are subjected bo
various 1vpes of nawral and anthropogenic siresses in
fiked amil assessment of chlorophyll  content  wall
therefore he a pood means for detecting  the
[ﬂag.'}iuhginnl skt of plamis. Therefore the presem
siudy was planned with an objective 1 determine the
possibde relationship of chlorophyll condend  Indes
measured wsang OCM-200 chlorephyll meter (Omii-
Sciences, USA) ard chlorophy b centsnt in Heved leaves
ealimated spectrophotemetrically

Marerials and methods

Bulded plants of one year old Hevewr hrasifeings weee
wied for ihis stedy, The chlaropbyll coment indices
(CCTh of young and mature lexves from theee differens
clones BRI 105, BELIN 600 and GT 1 were detesmined
using the chiorophyll content meser- COM 200 (Opi-
Beiences, LUSA) The instrument messured the index
vibues from on ares of 1 cm® and the mean of three
reglings  was  faken  from one sample, Simikar
measuremes were faken from X plamis eoch fem
clones RRID 105, RRIM 600 and GT1. Afler resding
001 walues dhe same leaves were  collegsed  for
ailimntion af 1otsl chlorophyll, chlsrophyll o and
chlorophyll b Fresh leal dises (size =1 em®} were
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purched fram the leaves and the weights were recorded
immediately, Afler mensuring the area of leaf. the discs
were soun ransferred o beakers containing & mixture of
DMSO and eetone in 111 proportion for chlarophyll
sstimation (Amon, 1949, The samples were  kept
avernight In the solution in dark for cxracting the
chiarophyll pigmenl. The exiracts were transferred 1o
curetics and the optical density was measured at 663 and
645 nm in a Shimade UV-240 spectrophatometer. The
total chlorophyll content, chloraphyll o and chlorophyll
b were estimased. The chlorophyll contents for it leaf
area {mg/cm’) and unit leaf fresh weight (mg'g) wene
caloulated. Far o direct comparison of CC1 with
conventemal  spectrophotometric  messurements  ail
values of estimated chlorophodl content {mg/gl were
photted agnins: the CCI values for regressian analysiz,
Similar comparisons  were made for chlsraphyll
determined on o unit lesf area { myg'em?) basis also,

Resubts gnd Discussion

Uhlorophyll coment indices varied significantly in
different leaves and siages of maturity and clones. In
young. leaves of Hevea the chlorophyll content indboes
varied from 15.6 1o 23. In malure leaves it was in the
mnge of 3.5 0 90 CCI Mean chlorophyll comen
indices of three clones ranged from 18- 21 in young
leaves. Compared s matune Jeaves the clonal varfations
were nal evidend n young leaves {Table 11 In matare
fenves the mean index vanied from 89 for clone RRIN
60 ta 776 n clone RRH 105, Chiorophvll coneent
estimated by extraction method oo diffiered significantly
bedween clones. Leaves of clene RRH 105 catimaied
higher chloraphyll contert than other clones, Mean
chipraphyll contem in clenes ranged between 2.0 . i3
mi gram fresh weight of lend tissue Simllarly e
chlorophyll coneent in mg'om’® tssue was alw culeulgted
for all three clones {Table 2, Bifferences in chlorophydl

Coflerl per undl orca were more evident in mature leaves
than in young lesves. Chlarophyll conterd per unit arca
was alse higher in clone BRI 105, All clones showed
significantly higher chiorophyll @ contert and less
ehlarophyll b content in their leaves,

The chiorophyll comtent indices showed sipnificant
positive relatonship with chdorophvil coment estimated
vin the exiraction methnd. Regression equations wers
developed for direci estimation of actual chlorophyll

.

CC lindiy

Flg. 1. Scatier plot of chlarophyll conent index and
acual chiorophyl in young {Y') and mature (M) leaves
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Tahle 2 Regression equations for calcubation of ehlo-
rophyil contends (x=CC Index}

b, O leaf weight basis (mg/g. fw't),

Regression equations

Total Chiorephyll (meg)
y = 0.0238x + 1.3802
Chlorophyll a (mg'g)
y=00127x+ 10718 R® =084
Chlarophyll b (mg'g)
y=00111x+ 03088 R® =085

R =087

b, On beaf area basis (mgem’),

Regression sgquations
Total Chlorophyll (mgfem’}
y =0.0005x + 0.0210 R’ =0.54

Chlorophyll 2 {mglem®)
y = 0.0003x + 0.0167 B =093
Chlorophyll b {mg'em®)

y= 00002 + 0.0044 R’ =0.91

content both on a unii weight of area basis using the
chlorophyll content  index walues (Tables 3, d4) A
stronger relationship exhibited for CC1 values versus
chierophyll content per unit em’ area (= 0.94)
comgared 1o unit gram weight (r'= 0.87) of leaf. Using
these equations the tatal chlorophyll, chiorophyll & and
chlarophyll & contents were calculated from CCI fior
different clanes studied. Similar relationships between
chlorophyll comtent and CCT were reported in mamy
other species {Yadava 1986, Schaper and Chacko 1991,
Yamamola ef al, 2002, Wang et al. 2004). The presenl
study revealed the potential of this technigue as an
alternative ool for estimation of chiorophyll content in
intact rubber leaves of varying stages of maturity in
differemt  clones, The size, orhentation and surface
charncters  exeri  lide  effect  on  chlorophyll
measarements as the Heveg beaves are flat and uniform
acrogs the eurfaces. The flat and smooth surfaces senve
better at reflecting and iransmitting the LED light 10 the:
detsctor in CCM-200 meter (Biber, 2007), The leaf
characteristics of MHeveo plants enable an  added
advantage for acourale determination of chiorophyll
content dirgctly from CCI values, Chiorophyll content
indices could be effectively wtilized for routine
measyrements of chiorophyll in large number af fHevea
planis,
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