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IMPACT OF WEATHER ON YIELD AND YIELD COMPONENTS IN 
SOME ELITE HEVEA CLONES

The influence of weather on the yield 
of Hevea is well recognised. The ultimate 
effect of weather parameters on yield is 
mediated through their effects on various 
yield components. The composite effect of 
environmental variables influences the yield 
of rubber more than any of the individual 
effect (Rao et ah, 1990). Morieover the 
variations in the meteorological parameters 
such as irradiance, temperature and vapour 
pressure deficit when exceeding a given 
threshold may cause stress in Hevea. A 
better understanding of the role of indi­
vidual environmental factors on yield 
through their influence on yield components 
would be useful to evaluate the perform­
ance of different Hevea clones.

Observations were made in a clone 
evaluation trial laid out at the Rubber 
Research Institute of India Farm, Kottayam 
(Latitude 9° 32'N, Longitude 76° 36'E and 
altitude 73m above msl). Four hybrid Hevea 
clones (14/82, 17/82, 22/82 and 30/82) in 
an eleven year old plantation were selected 
for this study. These clones were devel­
oped from the crosses between RRII105 and 
RRIC 100. The hybrids were comparable 
in yield to RRII 105 (Licy, 1997). The trees 
were maintained rmder uniform cultural 
practices and the same system of tapping. 
Six trees of rmiform girth were selected from 
each clone for recording observations. Yield 
(g/tree/tap) and the yield components 
initial flow (IF) rate (ml/cm/min), dry 
rubber content (DRC) (% W/v) and plug­
ging index (PI) were measured using stand­
ard methods (Milford et ah, 1969). Obser­

vations were made at weekly intervals from 
January to July 1996.

The soil moisture and weather data 
were also recorded on the days on which 
the yield components were recorded. Soil 
moisture was determined gravimetrically 
from samples collected from depths of 0  to 
15 and 15 to 30 cm on the previous and 
the same day of the yield data analysis. 
Weather data like maximum and minimum 
temperature, relative humidity, wind speed, 
soil temperature, sxmshine hours and rain­
fall from the RRII agrometeorological ob­
servatory were collected. Rainfall was 
recorded only for dry months ’extending 
from January to May.

Path coefficient analysis (Williams et 
ah, 1990) was used to understand the direct 
and indirect effects of environmental 
factors on yield through yield components. 
The correlation between the meteorological 
factors and yield were worked out. The 
data on the path coefficient analysis for each 
Hevea clone are shown separately in 
Tables 1 to 5. Results indicated that the 
direct negative influence of maximum tem­
perature is high for the hybrid 14/82. Wind 
speed and soil temperature had significant 
negative association influencing the yield 
indirectly. Sunshine hours positively influ­
enced the )deld, both directly and indirectly 
through maximum temperature. Cumula­
tive rainfall had significant positive influ­
ence on the yield through yield components. 
The results indicate that the clone 14/82 
is very sensitive to weather in general and 
to temperature in particular.
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Table 5. Path analysis using rainfall from January to May

Cumulative effect of rainfall upto 3 months
Clone Direct

effect
Indirect effect thourgh yield components

IF DRC PI

14/82 0.2219 0.2065 0.0142 0.3562

17/82 0.0675 -0.0420 -0.2468 0,7384

22/82 0.1022 0.0522 -0.0419 -0.0753
30/82 -0.1002 -0.3130 -0.2811 0.5378

For the clone 17/82, indirect effects 
of meteorological parameters were more 
relevant as compared to that of direct 
effects. Direct association of the environ­
mental parameters was significantly low 
except that of maximum temperature. 
Indirect negative influence of soil tempera­
ture and wind speed through PI were high, 
even though their direct effects were neg­
ligible. While sunshine has only low direct 
influence, rainfall indirectly influenced yield 
through PI.

The direct influence of minimum 
temperature on yield was high and the 
influence of other meteorological variables 
was practically nil for the clone 30/82. On 
the whole, the clone 30/82 can be regarded 
as a hardy clone next to 22/82.

There was no direct and indirect 
influence of meteorological parameters on 
the clone 22/82. In the case of other Hevea 
clones studied there was either the direct 
or the indirect influence. Hence 12fS2 can 
be regarded as a Hevea clone which is not

influenced by the environment. Other clones 
were found to be influenced by various 
environmental factors. The percentage re­
duction in yield in summer was minimum 
for 22/82 and the CV of yield in two seasons 
was also minimum (Table 6).

On the whole, the result of the path 
coefficient analysis indicated that tempera­
ture is the most important single climatic 
factor directly influencing the day-to-day 
variations in yield of Hevea. On the con­
trary, indirect influence throhgh yield 
components is more for soil temperature 
(morning) and wind speed (previous day). 
In the case of rainfall, indirect influence 
through PI was more pronounced. Results 
are in agreement with the data of Milford 
et al. (1969). Saraswathyamma and Sethuraj 
(1975) reported that though a strong clonal 
character, plugging index is easily influ­
enced by enviroranental factors and noted 
a relationship between variations in yield 
and initial flow rate. Similar positive 
correlations with latex yield and initial flow

Table 6. Stability of yield over seasons

Clone
Mean

summer yield 
(g/tree/tap)

Annual 
mean yield 
(g/tree/tap)

Reduction of mean 
summer yield from 

armual mean yield (%)

CV of yield bet­
ween two seasons 

(peak and^ean)

14/82 67.53 96.31 29.88 38

17/82 35.08 70.69 50.37 63

22/82 59.74 75.88 21.27 29

30/82 51.53 82.99 37.91 45
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rate were reported earlier by several 
investigators (Sethuraj et al, 1974; Yeang 
and Paranjothy, 1982; Mydin et al, 1992). 
The significant influence of morning soil 
temperature on yield (Sethuraj, 1977) 
was observed to be through its effect on 
the PI.

The indirect influence of wind speed 
through other environmental parameters 
was also evident from the path coefficient 
analysis. The influence of pan evaporation 
and RH on yield, on the whole, was not 
direct but through other factors and there­
fore did not show significant association as
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