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Short Communication:
Climate and Latex Production of Rubber Tree
(Hevea Brasiliensis Muell. Arg.) in Wanning,
Southeastern Part of Hainan Province, China

H. ZHANG™#, L. ZHANG™**, Y. GE
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Two clones of rubber tree (Hevea brasiliensis Muell. Arg.) were cultivated at experimental
site of Xinzhong Filiale of Hainan Natural Rubber Group Company, Wanning City, Hainan
Province, South China. The influences of five meteorological factors on latex yield were
evaluated in seven years (2006-2012) by grey incidence, correlation and path analysis. The
five meteorological factors were average temperature, rainfall, sunshine duration, relative
humidity and ground temperature. Correlation and path coefficients were analysed between
each of five climate factors and latex yield. There were significant correspondences between
direct effects with latex yield for average temperature and ground temperature at —0.01 and
0.91 respectively. Grey incidence indicated that the correlation coefficient of latex yield with
each of five meteorological factors varied from 0.22 (ground temperature) to 0.41 (relative

humidity).
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Rubber tree (Hevea brasiliensis Muell. Arg)
is native to the Amazonian rainforest and
traditionally cultivated in the equatorial belts,
tropical humid zones and monsoon climate'”.
Rubber tree is the only perennial crop being
cultivated for commercial production of natural
rubber in the world, though over 2,000 species

of higher plants are recognised for producing
latex’. Several countries are expanding
cultivation of rubber tree to areas outside the
scope of optimum climatic conditions for its
high latex yield and excellent commercial
properties of the natural rubber products.
Attempts have been made to extend rubber
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trees cultivation to areas as far north as 29 °N
in China and south as 23 °S in Brazil which
have widely different climatic constraints*’.
Meteorological factors such as temperature,
rainfall, sunshine duration and typhoon still
affect the yield of rubber®™®,

Since the introduction of rubber in China,
latex producers often face serious economic
losses because rubber tree is vulnerable to
suboptimal climate conditions in South China.
Besides damage and low yield caused by low
temperatures, each year the production of
latex decreased or even stopped for a period of
3—5 months in southern China’.

The present study measured the prevailing
meteorological parameters which significantly
influenced latex yield from April to December
for seven years. The measuring record
perhaps contributed towards an understanding
of the correlation between each of five
meteorological factors and latex yield by grey
incidence, correlation and path analysis. A
range of optimum environmental conditions
were also identified for high latex yield.

years are shown in Table I. Grey incidence,
correlation and path analysis were performed
to evaluate the relationship between each of
the meteorological factors and latex yield in
DPS 7.05.

RESULTS

Significant positive and negative correlation
coefficients were estimated between each of
five meteorological factors and latex yield.
Average temperature had significant positive
correlation with ground temperature (0.91)
(Table 2). In path analysis, there were positive
direct effect between sunshine duration,
relative humidity, ground temperature and
latex yield. However, average temperature and
rainfall had negative direct effects on latex
yield (7able 3). Average temperature showed
highnegative direct effect (—2.70) while ground
temperature exhibited maximum positive
direct effect (2.94). The correlation coefficient
of grey incidence between latex yield and each
of five meteorological parameters varied from
0.22 (rainfall) to 0.41 (average temperature).
The correlation degree of the five components
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South China. Statistical data of latex yield
and five meteorological factors, viz. average
temperature, rainfall, sunshine duration,
relative humidity, and ground temperature,
were obtained at Wanning City in nine months
(April to December) from 2006 to 2012.
Mean monthly values of five meteorological
factors and latex yield across the seven

mperature, sunshine, humidity, and
fainfall in the nontraditional agroclimatic
zones influenced latex yield'®". Temperature is
an important factor affecting photosynthesis,
higher temperature leading to respiratory
rates, resulting in a weakened photosynthetic
capacity in the leaves''. The path analysis
for latex yield indicated that the negative
correlation was remarkably manifested by
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TABLE 1. MEAN MONTHLY VALUES OF FIVE METEOROLOGICAL FACTORS AND LATEX
YIELD OF H. BRASILIENSIS ACROSS THE SEVEN YEARS

Years Average Rainfall ~ Sunshine Relative Ground Latex yield
temperature (cm) duration humidity temperature (kg/667 m?)
(O (h) (%) O
2006 26.9 19.3 181.6 79.3 314 45.1
2007 26.5 194 166.8 81.9 30.5 26.2
2008 26.5 19.4 166.8 81.9 30.5 42.0
2009 26.3 259 165.2 81.5 30.2 38.1
2010 26.0 13.8 178.3 79.9 28.78 36.6
2011 26.0 14.3 182.9 79.4 28.6 40.6
2012 26.5 18.7 190.1 82.7 29.5 40.2

TABLE 2. CORRELATION COEFFICIENTS OF FIVE METEOROLOGICAL
FACTORS AND LATEX YIELD OF H. BRASILIENSIS

Meteorological Average Rainfall ~ Sunshine  Relative Ground Latex
factors temperature (cm) duration  humidity temperature yield
0 (h) (70) (0
Average temperature (°C) 1.00 0.45 -0.01 0.20 0.91%* 0.22
Rainfall (mm) 0.45 1.00 -0.55 0.49 0.62 -0.04
Sunshine duration (h) -0.01 -0.55 1.00 -0.26 -0.39 0.44
Relative humidity (%) 0.20 0.49 -0.26 1.00 0.16 -0.35
Ground temperature (°C) 0.91** 0.62 -0.39 0.16 1.00 0.08
Latex yield 0.22 -0.04 0.44 -0.35 0.08 1.00

**: Significant at p < 0.01
**p <0.01

TABLE 3. DIRECT AND INDIRECT EFFECTS OF FIVE METEOROLOGICAL
FACTORS ON LATEX YIELD OF H. BRASILIENSIS

Meteorological Indirect effects
factors Direct Average Rainfall Sunshine Relative Ground
effects  temperature (cm)  duration humidity temperature
°C) (h) (%) §®)
Average temperature (°C) -2.70 -0.04 -0.03 0.24 2.68
Rainfall (mm) -0.09 -1.21 -1.11 0.59 1.82
Sunshine duration (h) 2.02 0.03 0.05 -0.32 -1.14
Relative humidity (%) 1.21 -0.54 -0.05 -0.53 0.46
Ground temperature (°C) 2.94 -2.47 -0.06 -0.79 0.19
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direct effect of average temperature on latex
yield. The negative correlation and direct
effect suggested that the higher the average
temperature, the lower the latex yield.
Similarly, Omokhafe and Emuedo' also
found that maximum temperature had strong
negative direct effect on latex yield. Previous
studies in South China, indicated that the
temperature range of 18—24°C was conducive
to latex flow" while the average temperature
in the present study, ranging from 26°C
(2010 and 2012) to 26.9°C (2006) exceeded
by 2-3°C from the favourable temperature
range of 18-24°C, could bring about failure
in latex flow. In addition, the path analysis
for latex yield demonstrated that ground
temperature had high positive direct effect
on latex yield. Raj'' also suggested that soil
and air temperature fluctuations prominently
affected the daily yield of rubber in northeast
India. Based on these results, air and ground
temperatures appeared to be the significant
criteria for improvement of latex yield in
suboptimal environments.

In this study, the grey incidence analysis
indicated that relative humidity had higher
correlation with latex yield. The path analysis
also showed that relative humidity exhibited
positive direct effect on latex yield, suggesting
that relative humidity should be considered as
a critical factor for latex yield when selecting
sites in nontraditional zones'?. Higher humid
zones of South China such as Hainan Province
could contribute to the growth of rubber tree
and also enhance latex producing ability of the
rubber tree.

CONCLUSION

The correlation analysis showed that there
were significant correspondences between
direct effects with latex yield for average
temperature and ground temperature at -0.01
and 0.91, respectively. The path analysis
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for latex yield demonstrated that average
temperature had remarkably negative direct
effect on latex yield, while ground tempera-
ture had high positive direct effect on latex
yield. The grey incidence analysis indicated
that the correlation degree of the five
components to latex yield in decreasing order
were average temperature (0.413) > ground
temperature (0.410) > relative humidity
(0.401) > sunshine duration (0.371) > rainfall
(0.222).
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