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Executive Summary

Tea is an economic crop of highland areas of northern Thailand with high input of
agrochemical for its production. Consecutive years of agrochemicals use have resulted in
soil fertility degradation and chemicals residues contamination in the environment
especially water resources. The major areas for assam Tea (Camellia sinensis var.
assamica) production is located in highland areas of Mae Tang District, Chiang Mai
Province covering around 3,000 Rai of Tea plantation areas of Raming Tea company and
farmers’ Tea extension areas. Soil degradation due to high agrochemicals input resulted
in decreasing of Tea yield. For this reason the company and farmers would like to
increase tea yield while they also could improve soil properties and conserve the
environment. In addition the yield obtained would be of interest for consumer’'s demands
of safe and health products.  The use of organic and beneficial microorganisms is an
appropriate way to reduce the use of agrochemicals and conserve the environment. This
study was aimed to screen and test microorgnsms which are able to increase the
availability of plant nutrients for tea by direct application as biofertilizer or mixed with
organic fertilizer. Screening of bio-organic inputs was done to clarify their effect on tea
yield and quality. Study of microorganisms that show antagonistic activity to root rot
diseased was also included.

Three groups of microorganisms; nitrogen (N) fixing (Azospirillum, Azotobacter
and Beijerinckia), phosphorus (P) solubilzing (Penicillium and actinomycetes isolate
LGLA-01-012) and potassium (K) solubilizing microorganisms (Bacillus) were selected to
use as biofertilizer and mixed with organic fertilizers to apply in the field experiment.
Before these fertilizers application, the soil pH was 4.76. The soil pH was raised to 5.4 by
organic fertilizer application however bio-fertilizer application showed little increase in soil
pH. Although the soil properties of treatments with 4 consecutive times of organic and
bio- fertilizers application during 14 months did not significantly differ from those of the
control but the results showed a positive trend of better soil quality.  Soil organic matter
content was increased from 3.45 to 5.11 — 5.39%. Besides raising soil pH and organic

matter, organic and bio- fertilizers could increased the quantity of many plant nutrients (P,
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K, Ca, Mg, S and Zn) in the soils. However some nutrients such as B showed only little
increase. Several nutrients; Fe, Mn and Cu were decreased with organic and bio- fertilizer
application.

However the quantity of P availability and exchangeable K was higher than the
optimum value while the quantity of Ca and Mg were lower than the optimum value of
general plant production. This might due to a long and high input of N,P and K fertilizer in
Raming Tea plantation before transition to organic system. This practice resulted in
increment of soil acidity and accumulation of P and K in the soils. In addition Ca and Mg
were removed through erosion in this slope plantation. For this reason even after this
experiment, this area should be continuously applied with organic fertilizer blended with
dolomite. After a certain time, the soil pH would be increase and stable.

Tea leaves analysis showed that major nutrients (N, P and K) especially N were
increased by these fertilizers application. The N content in tea leaves both of shaded
(293 - 3.23%) and un-shaded (2.71 - 2.82%) plantation areas was higher that of the
control (2.68%). These results clearly showed that tea performed better nutrient uptake.

Measurement of antioxidant catechin in green leaves showed that the highest
catechins in shaded and unshaded area was found as EGCG (17.24 — 77.75 mg/g)
followed by EGC (5.80 - 55.67 mg/g), EC (4.39 - 60.83%) and C (0.15-4.67 mg/g). It
was interesting to note that catechin antioxidant in young green leaves of un-shaded plots
were higher than that of shaded areas. In contrast caffeine in young green leaves of
shaded plots was higher than that of unshaded areas. It was also interesting to note that
antioxidant catechin was lowest in winter, gradually increased in summer and showed
highest quantity in rainy season.

Four consecutive times application of organic and bio- fertilizers tended to
enhance tea yield. The average year-round yield in 2008 was 617.5 to 711.3 kg/ha, and in
2009 the yield was increased to 1,165 to 1,271.9 kg/ha. The highest yield was obtained
with organic fertilizer treatment. However the yield of the control plots was also tended to
increased.  This might due to higher nutrients obtained from gradually natural

decomposition of fallen tea leaves and pruning tea leaves under the tea plants.
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Continuous application of organic fertilizer in the long run would resulted in more obvious
yield increment.

Plant diseases survey in this experiment showed that no obvious spread of plant
disease in shaded plots on high slope areas. The un-shaded plots in lower slope areas
showed higher disease spread than that of the shaded areas. In general no obvious
effect of organic and bio- fertilizers application on the spread of plant disease was found.
However it could be concluded that no serious plant disease in the areas of fertilizers
experiment. Soil fertility and environment might affect tea growth and aiso plant disease
tolerant of tea plant. Therefore continuous improvement of soil fertility by organic fertilizer
would resulted in more obvious results of both yield and plant disease tolerant.

In another tea plantation areas without fertilizer experiment, the two most important
tea diseases were recorded; anthracnose caused by Colletotrichum sp. and brown root
rot caused by Phellinus noxius. From the Isolation and screening of antagonistic
endophytic actinomycetes; isolates COF2 and COF1 showed highest activity to suppress
Colletotrichum sp. growth with the percentage of suppressing of 72.19 and 70.20,
respectively. The highest activity (69.37%) in suppressing P. noxius was obtained with

isolate GAR2.
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Abstract

245383

Application of bio- and organic fertilizers together with 3 groups of
microorganisms: nitrogen fixing, P and K solubilizing microorganisms in Tea plantation
area of Raming Tea company tended to result in better soil properties. The soil pH and
soil organic matter were increased from 4.76 to 5.4, and from 3.45 to 5.11-5.39%,
respectively. Besides raising soil pH and organic matter, organic and bio- fertilizers
increase the quantity of many plant nutrients (P, K, Ca, Mg, S and Zn) in the soils.  Tea
leaf analysis showed that major nutrients (N, P and K) especially N were increased by
these fertilizers application. The N content in tea leaves both of shaded (2.93 - 3.23%) and
un-shaded (2.71 — 2.82%) plantation areas was higher that of the control (2.68%). These
results clearly showed that tea performed better nutrient uptake. Measurement of
antioxidant catechin in green leaves showed that the highest catechins in shaded and un-
shaded area were found as EGCG (17.24 — 77.75 mg/qg) followed by EGC (5.80 — 55.67
mg/g), EC (4.39 — 60.83%) and C (0.15-4.67 mg/g). Four consecutive times application of
organic and bio- fertilizers tended to enhance tea yield. The average year-round yield in
2008 was 617.5 to 711.3 kg/ha, and in 2009 the yield was increased to 1,165 to 1,271.9
kg/ha. The highest yield was obtained with organic fertilizer treatment. Plant disease
survey in this experiment showed that no obvious spread of plant disease. In another tea
plantation areas without fertilizer experiment, the two most important tea diseases were
recorded; anthracnose caused by Colletotrichum sp. and brown root rot caused by
Phellinus noxius. From the isolation and screening of antagonistic endophytic
actinomycetes; isolates COF2 and COF1 showed highest activity to suppress
Colletotrichum sp. growth with the percentage of suppressing of 72.19 and 70.20,
respectively. The highest activity (69.37%) in suppressing P. noxius was obtained with

isolate GAR2.

Keywords: Tea, organic fertilizer, bio-fertilzer, antioxidant, catechin
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