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ABSTRACT

/feuca s ;usizicnsis is “Ndely grown in India as a rainfed a'op. Rubber yield depends upon various paraineletB-4"
tI~taffect the flowcharatter~tica oflatex and in vitro regeneration of rubber. Severe drou”t will reduce rubberyield’
by alTecting these two luechanisiiia. In the presentstudy, effects ofdi-ougliton various Qowcharacteristicswereasesed
Innineclones. Tlie decline Incropyield in sunmier monUis was cl”*orncterised by lowinitial flow rate (F), lijgh plugpng
index (PU and ina-eosad dr/ rubber content (DRC) of lalex wiliile Uiese dujiges were considerably reversed during
wetseason., | h e variousiJcnes did show the marked changes in their tujgor preisure oflatidferous cells, 'flie results

suggests tliat sofl moisture is an essential factor detemiining Uic flow cluu acteristics of latex and Uicreforo the yield

ofrubber. AVA

IMTIIODUCTION .
Occurence of seasonal and clonal variations M yield and yield components
in Uevea 1is. well known _.(Sethuraj and Mathew, 1992,, Auzac £t f*» *©

1989), - Among the many environmental variables that affect yield directly
or indirectly, drought and temperature are the two most important ones,

affecting the flow characteristics of latex. In summer months, :
atmospheric and soil drought prevails with very high evaporative demand
and the rubber trees experience severe moisture deficit. Ilevea plan 3

undergo several metabolic changes in response t drought. The return 9 -
rainfall at the end of dry season recharges the soil and increases the-
quality and quantity of Ilatex. Though the physiological parameters o
yield depend on many Tfactors, an attempt has been made in "
describe different clones by comparing measurements carried out una
analogous conditions during wet and dry months,

WATERIALS AND METHODS

The study was conducted at the Rubber Research Institute of
Central Experiment Station, Chethackal (©° 22 1 : 76° 50" E) in

district of Kerala. The clones selected are RRIN1 105, PD 235, PD -
PB 217, Ch 4 and GT 1 (high yielding clones) and PIlI 0 8, Tjir 16



Ch 29 (low ylelding clones) planted in 1977, Observations on yield (gm
tree"l ta?“l ), and yield coroponents Including initial flov<x rate, F (ml
cm"l  min“l), turgor pressure, TP (bar), plugging index, Pl and dry
rubber content, DRC (%) were conducted in the months of March (dry) and
June (wet) 1994 in nine clones with four replications for “~adh clone.

pie - tapping latex vessel turgor v;as reccorded using disposable
manometers comprising No. 49 polythene surgical tubings sealed at one end
and fitted with 21 guage hypodermic syringe needle at the other end

(Raghavendra ~ al~, 1984). ePlugging index was calculated according to
MUford £t (1969). The trees v/ere under 1/2 5 d/2 system of tapping
and w?ere rainguarded during the rainy season. Soil moisture content (%)
wss estimated gravimetrically at three depths, from 0-30, 30-60 and 60-90.
Weather parameters were collected from Central Experiment Station,
Cthetb)ackal.

RESULTS

Variations in temperature, relative humidity, rainfall and soil moisture for
the months of March and June are presented in Table 1. During March
the f~Infall vas poor, the air terrperatujre as well as evaporation was
high end the soil moisture was low compared to June, wh”re the rainfall
was moderate and the soil v/ater was found to be at the field capacity.

TABLE 1.
Variations in mean air temperature, relative humidity, evaporation,
monthly rainfall and soil moisture in different months from Central
Experiment Station, Chethackal.
MARCH JUNE

Maximum temperature (®c) 35.87 29.43
Minimum .temperature (®c) 21.12 22.94
Evaporation (mm) 3.99 2.26
Total rainfall (mm) 18.4 497.5
Relative humidity (9b)

7 AM 87.81 93.71

2 PM 47 .45 77.37
Soil moisture (%)

0-30 18.0 Saturated

30- 60 20.3 Saturated

60- 90 22.2 Saturated
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Clonal variations In latexflow rats, turgor ptf?ssure, plugging huiex, dry

rubbtsr concent and latex yield arc .ohcv;nit\ u'i.jure 1, In general there
was an Incvaas.i In the rate of Initlol llov/ ot Isl-ox In the memonth of June
(Fig. 1 A), except Iti clones Tjlr J6 ~nd CU , V.'haia the initial flow of

latex decreased at th™) rota cf 0.03 gl cm“n ., Increased latex
vessel turgor was nctlcod in all cljncs in this month of June, except in PQ
217 and Ch 29 (Tig. 1 B). Plugging Index decrc™aced in tSie range of 5%
(PB 215) to 55% (PD 235) in the month, of Jun3 compared to March. in
summer high Plvalues were rectorded in Tjir 16, Ch 29 and Pil B 8,
Very lov? Pl values v/ere noticed In the monfcli of June in clones PD 217
PB 235 and RRII 105 (Fig. 1 C). Dry rubber content, another major yield
component "was found higher in dry season than in wet season (Fig. 1 d).
An overall decrease in DRC v/as observed in the month ot June. Dry
rubber content decreased in the range of 3% (PB 235) to 18% (Pil B QUJ and

Tjlr 16). Seasonal variation In latex production was prominent with high
yield in wet season and low yield in dry season (Fig. IE). In total 53X
accumulative rubber production v/as observed in June. In the month of’

March an overall 2U% vyield depression v;as observed compared to the wet
season.

DISCUSSION
From the results obtained it is clear that high temperature and the
absence of rainfall, characteristic of dry period created adverce couditloni

for latex production in llevea. Very low yield reccorded in summer months
in some clones is indicative of their increased succeptability to drought.
This is in contrast to another rubber vyielding plant Guayulo (Parthenlum
argentatum), v/here water stress plays an .Important role in rubbej .
particle accumulation .(Reddy and Das, i938). Thus Illevea exhibits Its owh
distinct physiological response to water stress. In summer, relatively thp
high vyielding clones responded by higher yield depressions than the low
yielding ones. Seasonal variations also influenced the yield components of
Illevea latex production 4 These findings have been made by. other workers
(Vijayakumar et » 1988), Gururaja Rao et ,al., 1990 and
Chandrasekhar » al., 1990), Clonal wvariations In latex yield was

associated v/ith differences in latex vessel turgor, dry rubber content,
initial flow/ rate and plugging index. Inter-relationships among Vvyield.j
yield component factors and soil moisture were described by Chandrasekhar
(1994). Dry rubber content and plugging index were found to be the
important yield component factors influenced by soil moisture. Sethural
and Raghavendra (1984) observed a reduction in duration of flow and
amount of latex in Illevea under v;ater stress conditions. Decreased lat®”"
yield in dry season was due to enhanced plugging and restricted drainage
area (Sothuraj and George, 1976). Though the physiological parameters ot
yield depend upon many factors, from these observations it is <clear tha

the availability of moisture i'n the soil lias a beneficial effect on -lateX
production and also the response of individual clones to soil moisture
deficit varied considerably. The study may serve as a tool toO integra 2

various pararr-ecers related to projection .of vyield during drought.
Identify the clones v2ith proi»iisingphysiological profiles. e nm
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FIG.l. Variations in major yield components of nine clones of
H”ea in dry (March) and mwet (June) months.
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