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Summary

Semi-diurnal changes in the components of pUnt water relations and
meteorolo”cal variables were recorded during drought In 1987. Soil
water potentials were well below the wilting point upto 90 cm depth.
Results Indicate significant variations In yield and yield components
between these two clones. RRII 105 had higher rubber yields than RRII
118. Hiese two clones dilTer signlficantty in tIMir afternoon leaf water
potentials, latex vessel tui”or, stomatal resistance, tran8pii*ation, s m
sap speeds, and relative transpiration ratios. RRIl 105 was found to
maintain lower transpiration rates, higher xylem sap speeds and water
potentials. Better turgor maintenance was also noticed in RRII 105,
which resvilts in higher latex yields. Clonal variations in yield and yield
components are discussed in relation to components of pteunt "vn.itr rela*

tlons and atmospheric factors.

Introduction

Natural rubber is obtained by processing
the latex of Hevea brasUiensis  tapping.
The latex flows out from a tapping cut
mainly because of high turgor pressure (1.0
- 1.5 MPa) in the latex vessels (Buttery &
Boatman. 1976). Initially the flow rate is
high after tapping which declines later due
to reduction in turgor pressure as well as
initiation of plug formation at the cut ends
of the latex vessels. Normally the flow stops
after 2-S hr. Though latex flow characteris-
tics have been studied under the mfluence
of soil moisture stress (Sethuraj &
George, 1976). no systematic approach has
been made to relate the changes In flow
characteristics with components of soil-
plant and atmosphere system. TTie present
paper reports the observations made dur-
ing the dry season on ~il-Het™a>atmo*
sphere system In relation to yield variations
in Rubber.
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Bfateiials uid Methods

Trees (10 yr old) of clones RRII 105
(drought resistant) and RRIl 118 (drought
susceptible) were planted at a distance of
49 X4.9 m. at the Rubber Research
Institute of India Central Experiment
Station, Chethackal (9° 22’ North, 76* 50'
East) in oxisol type Observations were
made during the moisture stress period of
1987 (April. 1967) with 5 repllcattons. Both
the clones were under 1/2 S d/2 system of
tapping.

Observations on semi-diurr” chaises in
components of soU>plant'atmosphere
tem were made in both the clones. )eaf
water potentials ("eaf) and latex solute
potentials (l.atex vn) were measured urir™
C-52 sample chamber psychrotn”ter
(Wescor Inc., Z’ogan, Utah, USA}. Stomatal
resistance and transpiration rates vere
measured using LI1-1600 Steady state
porometer (UCOR Instruments, USA).
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Xylem sap speeds (xss) were monttored
using Model HPI Sap Flow Meter which
works on hest pulse technique (Bayashi
Denkoh, Japan). Latex vessel ttajgor was
monitored using disposable manometers
developed by Ra”avendra et oL (1964).
Yitld (g tree-1 min‘i) and yield components
like initial flow rate (ml cm-imin-i), rubber
content (%, V/W) and plugging index were
recorded. Phagging Index was determinied
according to Milford et al. (1969).

Mean flow rate (ml/minj
during the first 5 min.
3ftcrtap”™r%

Plugging -
index

X 100
Total yield volume <ml)

The dally tranypration was obtained by
integrating the hourfy ObservaOons for the
day time and by taldiig the mean values of
predawn and dtxsk tnmsptralon rates as
the mean of night transpiration. The sap
flow rate for 12 hr was worked otft by tak-
ing the cumulattve values of hourly reml*
mgs.

Vapour pressure deikAs were calculsDed
from the measurements on wet and dry
bulb temperatures made m the open area
adjacent to the experimental sStt that r~>
resents that of the bulk air. hradlance was
measured using U-1800 Spectroiadiometer
(UCOR Instruments. USA}.

Resotti
Soa W ater Po”snaal

The soil water poteiilab were -0.303 MPa
at 030 cm depth and less than wilting poant
at 30-90 cm depCh (-1.5 MPa, TaUe 1]. The
higher water potetttlal cn the surface layer

Table 1. SaH motttttre content
HHU 118) duiing the drcn”t period in 1967

iS due to the two showers (16 t0 32 mm)
received prior to the observatlORs.

BrvfironTnentait and Ptont Factors — Semi-
diurnal changes m envircnunent [ambient
temperature (D. vapour pressure deffelt
(VPD) and irradlance (Ir, 300-1100 ran))
and components <f plant water relations
(leaf water potential, stomatal resistance,
transpiration, xylem sap speed, latex vessel
turgor and latex solute potentials ) are
depicted m Fig. la & b for ckmies RRTI 105
and RRn 118, respectively. Data on yield
and yield compox”nts, and on selected
physiological parameters are given in Table
2. Results Indicate significant variations m
yield ar>d yteld exponents between RR2I
105 and RRU 118. RI”™ 105 had higher
rubber yields trce-i tap-* as compared to
RRU 11B. Among they I components, ffiii-
tlal flow rate was higher m RKU 1C6, while
RRfi 118 showed high plugging index and
rubber content.

Araaag the other physiokiglcal parame-
ters, afternoon leaf water potential latex
vessel turgor, stomatal resistartee and
cumulative xylem sap speeds were found to
be h*h m RRU 105. On the other,hand.
RRn 118 showed higher transpiraticm coef-
ficient and transpuatfon rates.

IISCQMMRI

During the drought survey (March
1987), any INe feeder roots were rwt found
upto 0-30 cm depth. Though there were
lijjit rain the soil moisture below 30 cm
depth was b”ow the wilting point indicat-
ing incomplete recharging (rfthe soil water
stilus. Regeneratton of feeder roots was
not noticed during this period. Aitemoon
leaf water potentials observed during the

and aoU water potential (-MPaJ In Hewea plarrtattons (Clones RRn t06 and

Soil depth Soli m”~ature content {%) Soil water potential
0-15cm 12.46 -1.90

15-30 cm 14,42 - US0

30-00 cm ra.iB - 1.00

60-90 cm >6N -1.32
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Vig. 1« Itb. Seml*dlumttl ch«nge« in components of plant w«ter rrictk>n« and meteprologlcal vmilobIM in
(@) ctone RRII 105 and (b) clone RRU 118 observed during moteture =treaa period of 1967.



drought survey were comparable to tiM
ones reported in the present study, thus
Lndicatiiig that at the time of present obser-
vations there was no reUevmg of stnds by
the scanty rains r*eived . Ithon also been
found that there were marKed changes in
leaf water potentials, xylem sop flow and
transpiration etc. afterwards in the wet
season (UnpuWisbed).

From the data it can be seen that the
turgor loss within th« drECinage area is
mainly associated witth the cuttlrig open
the latex vessel ends. Tht cDntmtied loss of
turgor is associated wtth the contuiued loss
of latex from the drainage area. Howetrer, it
is seen that ckme RRIl 10& maintains a
high turgen- inspite of the higher meteiial
loss. This Is due to higher water potentials
of the surrounding “\grlem tissue during the
morning hours. The higher inttiel flow rate
in RKn 105 IS associated with signtfk~tly
higher pre*down turgor pressures  the
latGc vessels.

From the pi‘eaeiit study tt te also knovm
that, thou”™ most of the nittnent and
water uptake tal” place tn the surface
layers during the wet season, dtmng dry
season much of the water and nutrients
are absorbed from tlie deeper layers of the
SOIL The data also shows that the clone
RRII 1X8 \xses more water as compgfed to

RRQ 105. even though the xylem sap fkiw
rates are higher for I&n 105. Present study
indicates that th< mean stomatal resis-
tance (8.00 to 16.00 hrs) is txnre for

105. KRU 118 had tower stomatsU resis-
tance insptte of lower leafwater poteretlals.

It is also known fmm the present study
that in Hevea clcmal variation m stomatal
behaviour plays an ixcgxfftant rt* m main-
taimiig favourable plant water status which
will lead to higher yield. This has been
found not only in the diy season but also
in the wet season (Unpublished). The high-
er uptake water by RRn 105 was evident
inspite of lower yteaf values. Ttiia is anoth-
er important factsar contributing to h”*her
plant water status m clone RRO 105, which
results m higher flow of latex caused by
higher tuigor. Hie ckHial dtfferrfnce m Uctex
solute potentials also contributes to the
maintenance of better turgor pressure.
Since the pluming index is inHiienced by
not only turgor pressure, but also by
anatomical and biochemical factors. The
relative contribution d* these factors have
to be sepaiatety quantified.

The relative transptratton rtttto which
now we call as "transpiration coefBcient" is
sigitfflcantly different for the two clones
(Table 2). This value h”~ been found to
change from around 170 m the wet season

I”blft 2. YWd. yMd c«nponcntB Onmal Otm iMe. phgggtag index, rubber conter”, afternoon tenfwiner pocen-

dab. iKex vewel tw9»" ficmfifeal

trmmpmoon, lelaaw twXSm of trararpMSon/potenoal

exapoummfrrmOm mtd ctanvimave xytem «ap tpeedt izi RRII 106 «id RRn 118 during the dry miwinn

afissr
Parameter

Trteld tg tree

Initial flow itrte (nil cnr™

Hugg&g index**

Rubber contwrt

After-noon terfwater pcweiitlfli
Maxsmum \axex reggel mrgor (M"a)
Mininnun latec iteuel ts™or
Minimum etofBStal nstattuiee
Mean =tomacal re>MrtiuiR. (acm
TransptTBCion (Bonm ‘1da;f *M**
Tranapiraacnv'W [|'*

CumulaOve igiem tap tpeed (cm/1217**

Significant st 1% error.

RRII 105 RRII US ClJJ. 0.06
46.28 18.62 SJ12
0.106 0«O0Si 0.009
3.95 5.9B 0.292
44.2 46.6 0.744
1.88 2,43 0.266
1.10 0*88 o.iae
0.30 0.17 0.038
a.i« 1.B2 -

M .62 8v82

0.607 on1
0.110 Ova42 0«036

135.97 KV8ig4 3.57



(unpublished) to 0.2 In the diy season. The
transpiration coefHclent can be used as a
tool for studying water requirement of txte
crops where lyslffieter recording are not fea-
sible. Even though stomatal resistance was
minimum-In the fore-neon; transpiration
rates were maximum in the after-noon, when

the vapour pressure deficits were high.

The present study also demonstrates
that studying the mean stomatal resis-
tances and the integrated transpiration
rates will provide a better quantification of
the water relations of crop plants..Further ~
studies in this direction are in progress.
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