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Table 1. The distribution of areas based on the ability of tea growth

No Areas classified by ability of tea growth Area (Hectares) Percentage (%)
1 The favorable precipitation and favorable temperature 746,355.67 54.15
2 | The less favorable precipitation but favorable temperature 538,622.68 39.08
3 The favorable precipitation but less favorable temperature 41,881.69 3.04
4 | The less favorable precipitation and less temperature 37,126.49 2.69
5 The unfavorable area 14,411.82 1.05
Total 1,378,398.35 100.00

- The favorable precipitation and favorable
temperature: The precipitation is within 1500-
2000 mm/year and the annual average tem-
perature is above 18°C.

- The less favorable precipitation but fa-
vorable temperature: The precipitation is
within ~ 1150-1500 mm  or  above
2000 mm/year, and the annual average tem-
perature is above 18°C.

- The favorable precipitation but less fa-
vorable temperature: The precipitation is
within 1500-2000 mm/year and the annual av-
erage temperature below 18°C.

- The less favorable precipitation and also
less favorable temperature: The precipitation
is within 1150-1500 mm or above 2000
mm/year and the annual average temperature
below 18°C.

- The unfavorable for tea growth: the
annual average precipitation is below
1150 mm/year.

In general, the ombrothermic conditions in
Western Nghe An are favorable for tea
growth, however, the favorability is spatially
differentiated.

The areas of favorable precipitation and
favorable temperature accounted for 54.15%
of total Western Nghe An (746,355.67 ha).
This is the most favorable areas for growing
tea, distributed mainly in Con Cuong, Anh
Son, Tan Ky, Quy Hop, Quy Chau, the
Southern Tuong Duong and Northern Que
Phong, where the meteorological data express
very favorable for tea: rainfall of 1600-1700
mm/year; yearly average minimum
temperature of 20.5-21.1°C; and yearly
maximum temperature of 29°C. However, the
meteorological data at Con Cuong, Quy Chau,
and Quy Hop stations show that there a dry
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period of 2 to 4 months for plants. Irregularly
distributed precipitation during the year
causes a water shortage in dry season and
water excess in the rainy season. The
precipitation is less than 100 mm/month from
November to April (except April in Quy
Chau), whereas it exceeds 150 mm/month
from May to October (except June in Con
Cuong), so the only rainfalls with around 100-
150 mm/month in April at Quy Chau and in
June at Con Cuong is most favorable for tea
growth. All the months left are less suitable or
unsuitable due to the insufficient or excessive
rains.

Months from April to September are hot
with average maximum temperature over
30°C, especially from May to August with
temperature up to 33-34°C, decreasing the
growth of tea. Furthermore, there are many
extreme hot days with a temperature over
35°C in these months. According to the data
at gauge station of Quy Chau, Quy Hop, and
Con Cuong, every year, the region is subject
to 55-65 extreme hot days. Most of them
concentrate from May to August with 44-52
days, account for 80% of the total. In these
days, not only tea, but also many other plants
may be withered.

The areas of less favorable precipitation
but favorable temperature accounted for 39%,
mainly distributed in Thanh Chuong, Tuong
Duong, Ky Son, and Northern Que Phong.
These are favorable areas for tea, but in a
level lower than previous areas because the
total annual precipitation is lower than a
suitable threshold such as Tuong Duong, Ky
Son or higher than a suitable threshold such as
Thanh Chuong and the North of Que Phong.
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The areas of relatively low precipitation in
Tuong Duong and Ky Son are also subject to
a long dry period for growth of plants. The
bioclimatic diagram in Tuong Duong
expresses this period lasting up to 5 months,
from November to March. In the rainy season,
from May to October, monthly precipitation
exceeds the threshold of 150 mm/month for
tea growth. However, this excess is not too
much, except in September and November, so
it could be considered as relatively suitable
conditions. The variation of monthly average
maximum temperature goes around 32.2-
34.7°C from April to September, which is also
the time of 74 extremely hot days with
temperature over 35°C, accounting for 89 %
of the yearly total. Therefore tea grows badly
and may be withered in this period, especially
in May, June, and July when the temperature
keeps 35°C more or less in half of the months.

The areas of favorable precipitation
but less favorable temperature occupy
41,881.69 ha, i.e. 3.04% of total area. They
are located in the Northwest-Southeast
mountainous range, along with Vietnam-Laos
border and in Southwestern Ky Son, Tuong
Duong and Con Cuong districts, characterized
by an annual average temperature below
18°C. Despite the absence of meteorological
stations, as a result of interpolation from the
stations of Tuong Duong and Con Cuong
situated on foot of the mountain, these areas
may be subject to the cold days with
temperature below 13°C, a lower threshold,
causing the slow even ceased growth of tea.
The absolute minimum temperatures are
recorded of 1.7°C at Tuong Duong station,
situated on an altitude of 97 m and 2.0°C at
Con Cuong station situated on an altitude of
27 m. Therefore, the respective temperature in
the higher elevation of these areas must be
lower.

The areas of less favorable precipitation
and less temperature account for 2.69% of the
total Western Nghe An. They are limited in
high mountainous parts of Vietnam-Laos
border, belonging to western Ky Son, northern

Tuong Duong, and northern Que Phong.
Although there is no meteorological
measuring station, the temperature must be
very low in winter because of its very high
position. In the winter, the temperature may
drop under 13°C, causing the slow even
ceased growth of tea. The total annual average
precipitation, around 1150-1500 mm/year in
western Ky Son and above 2000 mm/year in
the northern Tuong Duong and northern Que
Phong, is out of the suitable range for tea
growth, thus the tea cultivation in these areas
is not recommended.

The unfavorable areas for tea growth
account 1.05% of the whole region. They are
distributed along Ca River Valley in Ky Son
District, obscured by numerous mountains
such as Pu Hoat, Bu Khang in the North, Pu
Lai Leng in the West. Consequently, the areal
precipitation is below 1150 mm/year, the
minimum limit for growing tea. Based on the
meteorological data at Muong Xen station (Ky
Son District), it hardly rains in December,
January, and February, the rainfall here is
only 6 mm/month.

Generally, the spatial differentiation of
annual average temperature and total annual
precipitation in western Nghe An results in
four arable areas of the tea plant. Among
them, the most favorable area accounts for
50% of the regional area, the three rests are
less favorable in terms of either precipitation
or temperature. The monthly variations of
precipitation and temperature express some
climatically adverse impacts on tea plant in
certain moments of the year.

The climatic disadvantages for this region
mainly include temperature either below 13°C
or above 35°C, rainfall over 150 mm/month,
dry period for tea growth. They could be
mitigated by applying some measures such as
appropriate  irrigation, cold and hot
prevention, seasonal caring techniques and
selection of adaptive cultivars. The
ombrothermic diagrams and the maps
expressing the differentiations of temperature
and precipitation in space and in time are the
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important bases for planning and development
of tea cultivation. However, this assessment is
on The climatic disadvantages for this region
mainly include temperature either below 13°C
or above 35°C, rainfall over 150 mm/month,
dry period for tea growth. They could be
mitigated by applying some measures such as
appropriate  irrigation, cold and hot
prevention, seasonal caring techniques and
selection of adaptive cultivars. The
ombrothermic  diagrams and the maps
expressing the differentiation of temperature
and precipitation in space and in time are the
important bases for planning and development
of tea cultivation. However, this assessment is
only based on bioclimatic approach. A
thorough assessment needs more study in
other aspects such as terrain, soil, and
socioeconomics. ly based on bioclimatic
approach. A thorough assessment needs more
study in other aspects such as terrain, soil and
socioeconomics.

4. Conclusions

The survey, sampling, and bioclimatic
analysis show that the ombrothermic
conditions in Con Cuong are relatively
favorable for tea growth. In order to obtain
high productivity, the climatic disadvantages
should be taken into accounts such as arid and
cold weather in December and January, hot
sunshine from May to August, and abundant
rain from May to September.

Spatial differentiation of annual average
temperature and total annual precipitation in
Western Nghe An can be grouped in 5 areas:
one unfavorable and four more or less
favorable for growing tea, in which, the most
favorable area accounts for 50% of the total
region, three rests are less favorable in terms
of either precipitation or temperature.
However the fours areas favoring tea growth,
in certain moments of the year, are also
subject to weather disadvantages such as
temperature is either below 13°C or above
35°C, precipitation over 150 mm/month,
dryness for growth, etc. These adverse
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impacts could be mitigated by applying the
measures such as appropriate irrigation, cold
and heat prevention, seasonal caring
techniques, selection of adaptive cultivars. A
thorough assessment for effectively growing
tea needs more study on bioclimatic
differentiation in space and in time, i.e. in
months of the year. In addition, the ability of
tea growth in Western Nghe An should be
assessed not only from bioclimatic view but
also other aspects such as terrain, soil and
socioeconomic criteria.
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