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PREFACE

Darjeeling Tea Research Centre has been establisted in 1977 al Kurseong including
an experimental farm of 21.6 hectares. The cenire beskles catering to the advisory
requirement of Darjeeling tea gardens has developed technical know-how on va-
rious aspecls of tea cultivation. The four main divisions of research are Fam
Manageiment (Botany and Agronemy), Soil Science, Bio-chemistry and Plant Protec-
lion. The centre has inter alia a library, miniature manufacturing unit and an agro-
meleotological observalory.

The major aspects of research are :

xi)
Xii)

xiit}

Xiv)

Selection of clones

Genelic cataloging and maintenance of gene bank for future breeding.
inter-flush and winter dormancy and s management.

Evaluation of existing clones for their folerance to stress situations viz.,
drought, fow temperature and high altitude in terms growth yield and
quality,

Hoot systems vis-a vis nutrient uptake.

Standardisation of package and practices for young tea management.
Standardisation of nursery techniques.

Chemical weed control - problems and prospects,

Morphology, mineralogy, genesis and classification of tea soils of Darjeeling
hills.

Optimisation of fertilizer doses.
Improving efficiency of Rock Phospale Fertilisers.
Biogenesls of Hlabour.

tsolation, characterisation and idenlification of various enzymes and their
substrates involved in manifestation of flavour,

Biological control of pests.
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MAJOR ACHIEVEMENTS

i) Study of distribution of epiculicular wax in some poputar Darjeeling
clones with the help of scanning electron microscope.

ii) B 157 recorded highest yield, maximum girth development, early
flushing, higher wax content, highest survival percentage and res-
ponded well to pegging treatment.

iii} Pegging treatment responds well in the plants having ortholropic
(erect) growth habit.

) Glyphosate @ 0.92 kg a.i.ha' and Glyphosale +2, 4-D in alternate

rounds @ 0.92 kg a.iha' and 1.2 kg a.iha' significantly contro}
weeds flora of Kurseong.

v) Paraquat increases the population of polygonum weeds where as 2,
4-D increases the population of Drymaria cordata.

vi) Optimum dees of NPK fertilizers ascertained for teas of Darjeeling hills.
vii) Amaong introductions, B157 is having highest dry matter content  fol-
lowed closely by B777 & Nanda Devi. Clone T 135 is having the

lowsast dry matter content.

viii) Seasonal variation in the dry matter content is observed to vary with
the climatic parameters, clones and finenes of plucking.

ix) The clone AV2 when manutactured with 778 and T383 proved pro-
mising. The clone P312 when manufactured with AV2 and B157 the
flavour was improved.

SEMINARS AND MEETINGS

f) Dr. N.Ghash Hazra, Project manager attended the International Semi-
nar on Tea and Human Health (Tea Tech}, Calcutta.

ii) Shri N. Kumar, Sr.Sci.Astt (Bio) attended the 'PLACROSYM' - X held
al Kasargod, Kerala.
APPOINTMENTS

Shri M.Singh and Shri R.Kumar joined as Senior and Junior Scienlific
Assistanis on July, 1992 and October, 1992 respeclively.
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ADVISORY SERVICE
The advisory services are rendered from this centre and it acted as an efficient channel

for transmitting new findings to the fields. The scientists made several advisory visits
to different Tea Estates of the Darjeeling hills.

VISITORS

Important visilors lo the Research Centre include

i) Mr. Helmut and his team of German Buyers.
i) Mr. Francoise Heymarie and Mr. Pierrecrie of France.

fi) Prof (Dr.} S. K. Chatterjee, Managing Director, WBPFPDC, Gowt. of
Wesl Bengal.

v} Shri S. K. Mullick, Deputy Secretary, Ministry of Commerce, Gowt. of
India, New Delhi.
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FARM MANAGEMENT (BOTANY & AGRONOMY)

PRODUCTION : Total production of green leaf during 1992 was 20,619 Kg.
and this quantity was sold to M/S Tiru Tea Limited (Springside T.E.) which
generated a total earning of Rs, 2,69,077.95.

PRUNING

The following pruning schedule was followed.

Light pruning 3.35ha - 17.8%
Deep/medium skitf 3.8%ha - 20.7%
Light skiff 5.06ha - 26.9%
Leaving off skiff 6.51ha - 34.6%

Total - 18.81ha

MANURES AND FERTILISERS : The following composilion and does of
ferlilizers were proposed for application during 1992
Mature teas - N:P:K::90:45:60 Kg ha
Young teas - N:P:K::60:30:60 Kg ha

WEED CONTROL : Glyphosate, paraquat, 2,4 - [, dalapon and tafazine

were applied al recommended doses and the controt of weeds was satisfa-
ctory. Weeds were also controlled manually during rainy season.

EXPERIMENTAL FIELD TRAIDS

Influence of different chemicals on the yield and
favour of Darjeeling Tea (DTRG/FM/10-1988)

It was intended to find out the effect of inseclicides (quinalphos. dimelhoate,

malathion}, fungicide (ct-oxychloride) herbicides, {(paraquat & 2,4-D) and fer-
tilizers (NPK :: 90:45:60) on yield and flavour of tea. Yield of green tea leaf was
recorded at weekly interval during plucking season. It was observed that yield
was higher in the plots treated with herbicides & fertiliser (Table 1). The plots
treated with fungicide (cu-oxychloride) yielded less than control plots. Copper
fungicide was sprayed at 1:800dilution. It hadretardedthe yield loa considerable
extent,
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The data on organoleptic evaluation show that spray of herbicide especially 2, 4-D and
paraquat has effected the qualily of made tea considerably (Table 2B). The broadcast
of fertilizer @ N:P:K::80:45:60 did not have any adverse effect on quality. Insecticides
& fungicide spray at recommended doses did not hamper the quality. Our centre in
indebted to M/s Tea Brokers Pvl. Lid. for their kind assistance as regards to
organoleplic evaluation of made tea samples.

1.5.2 Effect of plucking interval on crop vield and flavour of made tea (DTRC/FM/11-
1988)

Yield data on green tea leaf was recorded as per plucking schedule. The data
presented in Table 3C shows that the highest yield was obtained from 4-Day cycle
followed by 5-Day cycle. Since 1988 the same yield trend followed every year.

Study of organoleptic parameters shows that quality and flavour were highest in
5-Day cycle (Table 4D). Quality and flavour steadily deteriorated after 7-day
cycle. Flush components were analysed, active & dormant shoots were counted.
The data from April to September showed that the major components were 2+b
(Table 5E). There was gradual decrease in the percentage of 1+bud towards
longer plucking rounds and steady increase of 3+bud above 7 day round. t
revealed from table 5 that harvest from shorter piucking round would consist of a
large majority of active shoots of 1+bud and 2+bud,

1.5.3 Evaluation and preservalion of tea germ plasm (DTRC/FM/ 13-1988)

The average rate of net photosynthesis was higher in AV2, UPASI 14, Pandian
14/5/35, Bannockburn 157, Springfield etc.(Fig 1). Stomalal resistance during
stress period was higher in UPASI 6, Golconda, Phoobshering 1404, 14/5/35 and
Bannockburn 157(Fig 2). Stomatal conductance during September was maximum
in Pandian, 14/5/35, Bannockburn 157&AV2 (Fig 3). Overall conductance was
highest in Bannockburn 157. Bate of transpiration during stress was Jowest in
UPASI 6, Golconda, 14/5/35 and Tukdah 135 while it was high in UPASI 14,
Springfield, UPASI 1, Pandian, AV2 and CP1 (Fig 4).
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Shoot water potential during dry period was higher in Tukdah 78. Tukdah 135, AV2,
Bannockburn 157, RR/17/144, UPAS! 21 and Golconda (Fig 5) Wax content was
highest in Bannockburn 157 while nil in AV2 and Pandian (Fig 6).

Chlorophyll a was found to be higher in Phoobshering 312, Tukdah 383, UPASI 21,
UPASI 14, Phoobshering 144, Sundaram & Nandadevi, while chloroplhyll b was
higher in Phoobshering 312, AV2 & Tukdah 78. Chlorophyll a and b ratio was about
0.55 in aimost all the clones (Fig 7)

Net photosynthesis, stomatal conductance, stomalal resistance and transpiration
was measured by Portable Photosynthiesis System (LI 6200); water potential was
measured by Dew Point Microvoltmeter (HR 33T), Chlorophyll count was estim-
ated gravimetrically by dipping the second leaf {mature) in Chloroform and evapo-

sraling the solvent to dryness at room temperature. Girth was measured with the help
of a Slide Callipers.

Diurnal variations of physiological parameters : Diurnal readings were laken in the
following two slages.
Readings are presented in Table 6 & 7

1. Oclober - Three clones Bannockburn 157, Pheobishering 312 and Tukdah 78 were
chosen. Hourly reading taken from 2 year old potted plants.

Observations :

i) Highest rate of pholosynthesis - 7 A.M. to 9 A.M.

ii) Highest leaf temperature - 10 A.M.

iii) Highest intercellular concentration - early morning & late everning
iv) Highest rate of stomatal conductance - 8 AM._1o 9 A M.

v) Highest rate of transpiration - Around 9 A M.

2. December - Two clones Bannockburn 157 and Tukdah 135 were chosen. Hourly
reading taken from 1st leaf and 2nd leaf of 2 year old patted plants.
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Observations:

i)
ii)

iv)

vi)

Highest rate of photosynihesis - 8 AM to 9 AM.

Highest leaf temperature - 10 AM.

Highest intercellular CO, concentration - Early moming & late evening.
Highest rate of stomatal conduclance - 8 AM 1o 9 AM.

Lowest rate of stomatal resistance - 8 AM 1o 9 AM.
Photosynthetically active radiation highest at 12 noon. The highest rate
of pholosynthesis does not coincide with highest PAR.

Diurnal variation of leaf water potential was sludied using two major
clones of Darjeeling viz., Bannockburn 157 and Tukdah 135 (pot plants
of one and half year age). Although the trend was not clear but it was
observed that the rate of leaf water potential was on the lower side from
10.30 to 11,00 AM (Table 8)

Leal water potential before & after walering was recorded taking one
North Indian (AV2) and one South Indian variety (UPASI 21) during
December. The poiled plants were fully watered. Reading of leaf water
potential before watering and after 1 hr, 2 hr, 3 hr, and 4 hr of watering
were recorded using Dew Point Microvoltmeter (HR - 33T). The result
presented in Table 9 shows that leaf waler potential was low before
watering while it increased considerably after watering. Maximum water
potential was observed after 4 hours of walering.

Standardisation of leaf for recording of physiological parameters : Three
clones Bannockburn 157, Phoobshering 312 and Tukdah 78 were
taken for standardisation. Plants of 3 and 8 years age were selected. 3
tender newly developed pale coloured leaves just below the 1+b was
taken in one set. The other set comprised of well matured, dark green
coloured hard maintenance foliage. From the data presented in
Table 10 it can be seen that rate of net photosynthesis was much
higher in mature leaves compared to tender leaves. However there
is not much difference in intercellular Co, concentration, stomatal
resistance andiranspiration rate. Stomatalconductancewas  marginally
ahead in the mature leaves of 3 year old plants. In alt the cases
of mature leaves, the second leaf exhibiled higher rate of net photo-
synthesis.

Elfect of excision of leaf : Using LI6200 Porlable Photosynthesis System
physiological recordings are taken while the leaf is intact, But there are
other methods where destruclion procedure is follwed i.e., the leaf is
detached from the plant. To study the effect of excision of leaf an
experiment was carried out.
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Reading of physiological parameters from 3 year old plants of 3
varieties - Bannockburn 157, Phoobshering 312 and Tukdah 78 were
taken in i) intact condition ii} immediately after excision iii) 30 min-
utes after excision and iv) 120 minutes after excision. The data
presented in Table 11 show thal there is not rmuch difference in
the physiological aspects betlween intact condition and imme-
diately after excision but after 30 minutes the net pholosynthesis,
stomatal conductance and transpiration rate drop significantly. The
intercellular CO2 concentration and stomatal resistance increase
considerably. It is interesting to note that there is not very high
difference between the reading of 30 minutes and 20 minutes after
excision.

Studies on the effect of chemical mutagen on Tukdah 78 clone
(DTRC/FM/14-1989)

Physiological parameters of the mutants were recorded. Highest rate of
net photosynthesis, stoimatal conductance, transpiration & girth was
recorded from MMS1% 45, EMS 1% 60 as well as EMS 2% 30 and
CONTROL treatments (Table 12)

Pilot project on various growth promoters

An experiment was launched to determine the efficacy of various
growth promotors on bud-break and total yield of Darjeeling Tea.
The following products were included Gibbrelic Acid, Surgrow,
Miraculan and Greenol {Table 13)

Effect of Dormex (hydrogen cyonamide) on_early bud-break of china
variety tea

A field trial on the efficacy of Dormex on advancement of flush by early
bud-break was started. Dormex @ 0.5%,1.0% and 1.5% was sprayed
on the stems of pruned bushes on 18.12.92, 6 days after light prune.

METECROLOGY
The meteorological observatory started full-fledged function from April

1992, Monthly data on various meteorological parameters has been
recorded. (Table 14).

I DARJEELING TEA RESEARCH CENTRE
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2.50IL.SCIENCE

This Division besides analysing soil samples received from different Tea
Estates of Darjeeling and Teraiis also engaged in basic and applied research
on the problems of Tea soils of Darjeeling. A resume of the activities undertaken
during the year under report is presented under the following heads :

21, SOIL TESTING / ADVISORY SERVICE : During the year 1287 soil
samples were received from different Tea Estales for analysing of various soil
parameters and 4535 estimations have been done and recommendalions
offered wherever required. The particulars of analysis that were carried out are

as follows.
Sl No. Parameters No. of Samples Total
analysed Estimations
1. pH 908 908
2. Organic Carbon 726 726
3 Available Potash g72 972
4, Phosphate 970 970
5. " Sulphur 228 228
6. Min. Nitrogen 726 726
7. Mechanical Analysis 05 0s
TOTALESTIMATIONS = 4535
Besides this routine analysis of tea estate soil samples, the following field and
laboratory experiments/research projects work were carried out,
2.2. EXPERIMENTALFIELD TRAILS .
22.1.  Morphologly, mineralogy. genesis andclassification ofthetleagarden soilsinand
aroundKurseong/Darjeeling (DTRC/S/4 - 1989)
Nine tea eslates viz., Castision, Monteviot, Goomtes, Tindhatia, Gouri Shanker,

as per the USDA taxomony. The physico - chemical propartiss of these soils
are under Investigation. Clay, sand and silt samplss have been separated
and preserved for XRD studies at USIC, Guwahatl University. As per the
morphological study in the field and subsequent analysls of some physi-
co-chemical parameters In the labo-ralory this area has been tentativaly
classified Into Pankhabati Serles.

DTRC, Makaibart and Ambootia were surveyed and soil samples collected |
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