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PREFACE

Darjeeling Tea Research Centre has been established in 1977 at Kurseong
including an experimental farm of 21.6 hectares. The centre beside catering to the
advisory requirementof Darjeeling tea gardens has developed technical know-how
on various aspects of tea cultivation. The four main divisions of research are Farm
Management (Botany and Agronomy),Soil Science, Bio-chemistry and Plant Protec-
tion. The centre has infer alia a library; minjature manufacturing unit and an
agro-meteorological observatory.

The major aspects of research are:

i)

ii)

iii)

iv)

vi)

vii)

viii)

xii)

iii)

Selection of clones.

Genetic cataloguing and maintenance of gene bank for future
breeding.

Inter-flush and winter dormancy and its management.

situations viz .,drought, low temperature and high altitude in
terms of growth, yieldand quality.

Evaluation of existi;ﬁ clones for their tolerance to stress
Root 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.

Morphologgr, mineralogy, genesis and dassification of tea soil of
Darjeeling hills. :

Optimisation of fertilizer doses.
Biogenesis of flavour.

Isolation, characterisation and identificaton 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 epicuticular wax in some popular
Darjeeling dones 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
responded well to pegging treatment.

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

iv) Glyphosate @ 0.92 kg a.i. ha” and Glyphosate +2, 4D in alternate
rounds @0.92 kg a.i. ha'and 1.2 kg a.1. ha' significantly control
weeds flora of Kurseong,.

V) Paraquat increases the population of Polygonum weeds whereas
2,4-D increases the population of Drymaria cordata.

vi) O‘)timum dose of NPK fertilizers ascertained for teas of Darjeeling
hills.

vii) Among introductions, B157 is having highest dry matter content,
followed dosely by B777 & Nanda Devi. Clone T135 is having the

lowest dry matter content.

viil)  Seasonal variation in the dry matter content is observed to vary
with the dimatic parameters, clones and fineness of plucking.

H _

ix) The clone AV2 when manufactured with T78and T383 proved
promising. The done P312 when manufactured with AV2 and B157
the flavour was improved.

SEMINARS AND MEETINGS

i) Shri S. E Kabir, Sr. Sd. Asstt., attended a 6 weeks training course
on Agricultural Meteorology organised by the Indian Meteorologi-
cal Department, Pune.

APPOINTMENTS
Shri T. Chaudhury and Ms. S. Rai joined as Laboratory Assistants
on 17.8.91 and 26. 8. 91 respectively.
TRANSFER
Shri P. Bhutia, Peon, joined DTRC from Regional Office, Tea Board,
Siliguri on 3.12.91.
NS DARVEELING TEA RESEARCH CENTRE
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The advisory services are rendered from this centre and it acted as an efficient
channel for transmitting new findings to the field. The scientists made 30 advisory
visits to different Tea Estates of the Darjeeling hills.

Important visitors to the Research Centre include -
i)  Shri Dodamoni, Ambassador of Poland.
i} Shri A.S. Bam., .C.S. (RETD.) Ex-Chairman, Tea Board.

i) Shri V. K. Goenka, Chairman, and Dr. S. S. Sharma, Secretary,

iv) Trainees of Rangers' course alongwith Principal,
Eastern Forest Rangers' College, Kurseong.

rf
ADVISORY SERVICE
VISITORS
Tea Research Association.
N
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1. FARM MANAGEMENT (BOTANY & AGRONOMY) DIVISION

1.1. PRODUCTION:Total production of green leaf during 1991 was 24593
kg. and this quantity was sold to M/s Makaibari Tea Company which generated a
total earning  of Rs. 2,70,339.84. The production was 4698.715 kg. more than the
production of 1990.

1.2. PRUNING: The following pruning schedule was followed.

LightPruning - 3.24ha - 17.53 %
Deep/Medium skiff - 3.89 ha - 21.05 %
Light skiff - 5.06 ha - 27.38 %
Levelling off skiff - 6.29 ha - 34.04 %
Total 1848 ha

1.3. MANURES AND FERTILIZERS: The following composition and doses of
fertilizers has been applied during 1991.

a) Light pruned and Deep/Medium skiffed
sections and other skiffed sections - N:P:K :: 90:45:60 (N as Urea) per ha.
b) Young teas - N:P:K :: 60:30:60 (N as Urea) per ha.

1.4. WEED CONTROL: Glyphosate, Paraquat and 2,4-D were applied at recom
mended doses and the control of weeds was satisfactory. Weeds were also controiled
manually during rainy season.

1.5. GERM PLASM BANK: Following new clones were included in the germ
plasm

I.  UPASI 4 9. UPASI 24 17. PICSé6

2. UPASI5 10.  UPASI 25 18. PICS7

3. UPASI7 11, UPASI 26 19. PHOOBSHERING 1258
4.  UPASI 8 12.  UPASI27 20. BANNOCCKBURN 668
5. UPASI11 13. PiCS2 21. B7/iIA/76

6. UPASI 12 4. PIC53 22. THURBO 3

7. UPASI 17 15, PICS4 23. THURB 9

8. UPASI 22 16. PICSbH

1.6: AGRO-MET OBSERVATORY

The different met-equipments like Stevensen Screen with Dry & Wet bulb,
Maximum and Minimum Thermometer,SunshineRecorder,RainCau‘ge,
Open Pan Evaporimeter, Dew Gauge, Soil Thermometers and Anemometer have
been installed and recording of the respective weather parameters are in progress.

1.7 EXPERIMENTAL FIELD TRIALS

1.7.1. Influence of different cultural operations on Darjeeling
flavour(DTRC/FM/10 - 1988)

Weekly yield during theflushing period was recorded from all the treatments.
Made tea samples were sentto the University for residual analysis. Samples were sent
to the tea tasters for organoleptic evaluation.

Maximum yield was obtained from the plots treated with herbicides and
fertilizers. The control treatments yielded significantly lower ( Table 1). Although it
is too early to infer on the effect ()F‘(/qu ality, it can be seen from Table 2 that as per the
report of Taster A flavour was not hampered owing to application of chemicals
including fertilizers. Quality was at parin tE;ne case of the plots sprayed with herbicide
and " No chemical " ( Taster B).

DARJEEUING TEA RESEARCH CENTRE
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1.7.2. Effect of plucking cycle on crop yield and flavour of made
tea(DTRC/FM/11-1988)

Yield data of green tea leaf were collected as per plucking schedule. Total
yield pattern under different plucking rounds during 159] is presented in Table
3. The made tea samples were sent for orﬁanoleptic evaluation. The scores are
furnished in Table 4. [t may be seen from the report of tasters A & B that the best
quality and flavour was obtained from the plots having 5 day cycle. However, it
is too early to draw any inference.

1.7.3. Growthanalysisofdifferent varietiesof tea plants under Darjeeling
condition(DTRC/FM/12-1990)

The growth characteristics viz., crop growth rate, relative growth rate of
shoot, leaf area etc, of different clones were studied by destructive analysis
method and data recorded are presented in Table 5.

1.7.4. Evaluation and preservation of germ plasm (DTRC/FM/13-1988)

Seasonal variations of physiological and other parameters were studied.
Thedataare presented in figures 1 to8. Highest rate of Net photosynthesis during
rains, autumn & winter was observed in AV2and Phoobshering 312 respectively.
Highest stomatal conductance during Rains, Autumn & Winter was found in
Sundaram, Kopati 1/1 and Tukdah 383 respectively. Highest rate of transpira-
tion during Rains, Autumn and Winter was found in Sundaram, Phoobshering
312 & Kopati 1/1 and. AV2 respectively.. Wax content during Autumn was
highestin Tukdah 78. During winter 14/5/35, UPASI 21, Pandian and Nandadevi
gl(;wed highest wax content. Leaf water potential during winter was highest in

olconda.

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

Therecording of data on morphological and physiological parametersare
in progress.
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2. SOIL SCIENCE DIVISION

The research and soil-testing activities of Soil Science Division is pre-
sented below :

2.1. Soil Testing/Advisory Service: :

During the year, 561 sotl samples were received from different tea
gardens for analysis of pH, organic carbon, available potash, phosphate and
nitrogen. 2417 estimations have been carried out and recommendations offered.

S1.No. Parameters Total Estimations
1. pH 561
2. Organic carbon 561
3. Mineralizable Nitrogen 173
4. Available Phosphate 561
5. Available Potash 561

2.2. EXPERIMENTAL FIFL,D TRIALS

2.2.1. Morphology, Mineralogy, Genesis and Classification of the Tea growing soils
in and around Kurseong (DTRC/5/4-1989)

During the year water holding capacity, porosity, bulk density, water-
retention characteristics at 1/3,1/5,1/10, 1, 2, 5 and 9 bars were carried out besides
estimating the exchangeable ironand aluminium of some soil samples. Coarse sand,
finc sand, coarse silt, fine silt and clays of 6 soil profiles separated and K+- saturated
and Mg++ saturated Clary slides prepared for X-ray anaﬁlsis. The total number of
cstimations exceeded 2500,

2.2.2. Characterisation of the crysialline and amorphous const ituents of acidic tea
soils of Darjeeling and their relationship with the sorption properties of phos-
phate (DTRC/S/5-1989).

Study of the physico-chemical properties of the 5 collected soil profiles is on
the verge of completion. However, the study would be complesed after the installa-
tion of Atomic Absorption Spectrophotometer and X-ray analvsis of sand, silt and
clay samples.
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3. BIO CHEMISTRY DIVISION
3.1 Chemistry of clones { DTRC/BIO/2)

This is a long term experimental project. Under this project clones existing in the
DTRC garden are to be evaluated for vartous biochemical parameters. Initially 16
clones were selected under the projectand evaluated for nitrogenous constituents
in addition to their dry maiter contents. During this year some clones were
manufactured in the miniature unit and analysed for their Theaflavine,
Thearubigine & Caffeine contents with the help of UV-VI5 Spectrophotometer. In
all, 300 determinations for TF/TR and 100 determinations for Caffeine were
carried out. TF content varied from 0.54 to 0.78%; TR 7.96 to 11.16% and Caffeine
2.539 to 4.25%. Quality clones B 777 & Jayaram contains the highest TF. These
results are summarised in Table No. 6.

Some of these clones were blended during manufacture in order to improve the
quality. Theseteas were analysed for TF, TR and Caffeine content and further sent
to TRA, Jorhat for organoleptic evaluation. Teas manufactured were ranked
from fairly good to only fair in terms of strength of liquor, quality and flavour.
These results showed that quality of teas can be improved through blending
during manufacture. The clone AV2 when manufactured with Tukdah 78 and
Tukdah 383 augumented the quality aspect. Similarly in case of clone I’ 312 when
manufactured with AV2and B 157 the flavour wasimproved. However, in clonal
combinations of T78& T 135and T 383 & T 78 deteriorationin flavour was noticed
( Table 7). Further work with various clonal combinations is in progress. This
experimental project is likely to benefit the planters with some moreinformation

on manufacturing pattern of these clones.

3.2 Chemistry of Tea Manufacture ( DTRC/Bio/3)

This project was chalked out at the instance of Darjeeling planters to explore the
changing pattern of aroma & flavour precursors during ditferent stages of
manufacture. The analytical work was initiated at TRA, Jorkat as the facility of
analysis of somebiochemical parameters was not existing at DTRC. I However, the
project was stopped with very little information on carotenoides and lipids in
Darjecling tea, dueto non-availability of instrumental facility n DTRCat present.
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