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I am glad that Darjeeling Tea Research Centre (DTRC), Kurseong is bringing out its Annual
Scientific Keport for the year 1989-90 in printed form for the first time. It is hoped that the
technical information furnished here will be of help to the planters and the experiments
and the findings will be of interest to them. DTRC is proposing to bring out such Reports
on a reqular basis. | hope that the Centre will be able to render useful service to Tea in

this important region.

F. K. BORA
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TEA BOARD



. @ Ul (FEE Ue)
FHHT - 700 001

14, B.T.M, Sarani(Brabourne Road)
Calcutta — 700 001.

Iureae]
DEPUTY CHAIRMAN

March 15, 1991.

FOREWARD

Darjeeling Tea Research Centre, Kurseong, is bringing out an annual scientific report in print
for the first time. While this report would neither cover ail the subjects that need to be
covered nor will it be the last one on research requirements for Darjeeling, this report will
at least ensure availability of tremendous amount of knowledge to all the plantation
managers and other users. 1 hope they will find this report useful. D. T. K. C. has been
severely handicapped due to lack of personnel, adequate scientific equipments etc. but the
team has persevered like the tea bush, I hope the Centre will be rendering useful service

Lo tea in this prime area.

J. CHANDRA

DEPUTY CHAIRMAN
TEA BOARD
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FP REFACE

Darjeeling Tea Research Centre was established in 1977 at Kurseong adjacent to
an experimental farm of 21.6 heclres. The research centre has generated scientific
know-how various aspects of tea culture. Main divisions of research are Farm
managemei‘?ﬂi’ﬁ Agronomy \‘3011 Biochemistry and Plant protection. Infrastruc-
turai facilities include a hbrary and miniature manufacturing unit.

b
’l‘hfe areas of research are :
i, Seleclion of clones
ii.  Genetic cataloguing and maintenance of gene bank for future breeding,
lii.  Inter-flush and winter dormancy and its management.

iv.  EBEvaluation of existing clones for their tolerance to stress situations viz,
droughl, low temperature and high altitude in terms of growth, yield and
quality.

v, Root systems vis-a-vis nutrition uptake.

vi. Standardisation of package & practices for young tea management.
vii. Standardisation of nursery techniques.

viii. Chemical weed control —~ problems and possibilities.

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

x.  Biochemistry of quality. Py tumikios

xi.  Isolation and identification of enzymes and amino acids involved in different
phases of manufacturing steps.

xii. Biological control of pests.
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Major achievements

i. During 1989, 12 Darjeeling clones and 14 South Indian clones were added to the
germ plasm bank, in addition to 7 selections from Darjeeling and 4 selections from
South.

i, Use of scanning electron microscope Lo study the wax distribution in some, popular
Darjeeling clones. '

liil. Yield of pegged and decentered treatments were higher than those treated with
growth regulators.

iv. In herbiclde trials, glyphosate appeared superior to paraquat.

V. Mapping of the soils of Darjeeling to study physico-chemical properties, mineralogygpmwef
silt and clay fractions and investigation of various pathways of soil formations. This
will help in developing fertility status maps to classify soils according to UsDA
taxonomy. “

vi.  Amongintroductions, Springfied is having higher dry matter content under Darjeeling
condition and Sundaram which is a high yielding clone has the lowesl recovery
percentage of made tea.

vii. Neem oil cake powder and neem oil 1% were effective in controlling some of the tea
pests.
viii., Bacillus thurungiensis var. kurustaki H3 and 3b strains were tested against

bunch caterpillar (Andraca bipunctat%) and found to be useful when used at
10%/g. 10%/g and 10*/g spore load. All the dosages were equally effective. The
reduction of population was highest (93%) at 10%/g spore load.

Seminars and meetings

i. Dr. N. Qhosh Hajra, Project Manager and Dr. R. Saha, Junior Soil Scientist attended
{the seminar conducted by Tea Research Association, Darjeeling branch on 27th April.

il. Dr. M. Qhosh Hajra, Project Manager, Shri S.E. Kabir, 8r. Sci. Asstt. (FM}and ShriK.S5.P.
Reddy, Sr. Sci. Asstt (PP) attended the joint Area Scientific Committee meeting at

Darjeeling on 1 1th November.

iii.  Dr. M. Ghosh lajra, Project Manager, participated the International Symposium on
Natural Resource Management for a Sustainable Agriculture at New Delhi from
February 6 - 10 and presented a paper on ‘Improvement on tea production through
management practices’.

Appointments

i. Shri D. Mondal, B.Sc. {Ag.) joined as Junior Scientific Assistant (5oil) on 8th January
1589.

it. Shri J.S. Bisen, M.Sc. (Ag.) joined as Junior Scientific Assistant (Plant Protection) on
5th June 1989.

Transfer
Shri T.B. Qhatani, Laboratory Assistant transferred to Tea Board, Siliguri as Typist clerk.

Resignation

Shri P. Chandran, Senior Scientific Assistant (Soil) resighed the service of DTRC, Tea Board
on 15th April, 1989,
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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 field. The sclentists and their colleagues made 48 visits
to estates for advisory and other work related to experiments.

Visitors
Important visitors to the Research centre included :

A team of Fthopian dignitaries including Hon'ble minister of Tea and Coffee, Ethiopia and
Sri A. Kassa, Manager, Coffee Improvement Project, Ethiopia ; A team of planters from
Kangravalley, Himachal Pradesh ; Prof. P, K. Sirker, Dept. of Botany, University of Calcutta;
Dr. E.H. Mallick, Botanist, Rice Research Station, Bankura ; Dr. G. Sarker, B CK.V.V. Kalyani:
Dr. J.M. Smith, Manager, Agricultural Division, Ciba-geigy Ltd., Bombay.
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H FARM MANAGEMENT  AND AGRONOMY/DIVISION |
The work of Farm Management Division includes standardisation of vegetative propagation

techniques, young tea management, germplasm collection, weed control and agromanage-
ment practices.

A. Production of Tea : The experimental farm attached to the Research Centre has an
area of 21.64 ha under tea. Out of which 19.6 ha was under regular planting. The
green leaf harvested during the year was 24, 743 kq.

B. Germ Flasm Bank : During 1989 the following strains were added to the bank.

1. Balasun - 9/53/76 1. UPAS1 ~ 4
2, Balasun - 7/IA/76 2, UPASI — ]
3. Badamtam - 15/263 3. UPASI - 7
4, Thurbo - 3 4, UPASI - 8
5. Thurbo -9 5. UPASI - 11
6. RR/17/144 6. UFPASI - 12
7. CpP 1 7. UPASI - 17
8. Phoobshering - 1258 8. UPASI - 18
9.  Kopati - 1/1 9.  UPASI - 19
10. Phoobshering - 1258 10. UPAS! - 20
1l. Teesta valley -1 11. UPASI - 24
12. Happy Valley - 39 12, UPASI - 25
13. UPASI - 26
14. UPASI - 27
15. PICS - 2
16, FICS - 2
17. PICS - 5
18. PICS - 7

Selections from Darjeeling (not yet released)

1. Chamong - l
2. Chamong - 2
3. Chamong - 3
4, Chamong - 4
5. Chamong - 5
6. Chamong - 6
7. wdl/AAP (Qyabari Millikthong T.E.)

C. Experimental field trials

I. Comparative study of clones & seedlings vis-a-vis effect of different
treatments for bringing up younq tea (DTRC/FM/7-1984)

The objective of the experiment is to study the‘Performance of clones and seed
plants under the agroclimatic condition of Kursong.
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The parliculars of this experiment are as follows :

Design : RBD
Replication : 3
Plot size : Spacing 3’ x 2' x 2" regular double hedge

Total - 6 rows
each row consisting of 11 plants

Total plots : 24

Clones / seedling used : 1 Tukdah - 78

2 Tukdah - 135

3. Tukdah - 383

4, Bannockburn - 157
5. Bannockbum - 777
6

7

8

FPhoobshering -~ 312
Ambari Vegetative — 2
Nandadevi (A biclonal seed stock)

Observation : i. Yield data of yreen leaf at weekly interval during the flushing period.
il. Stomatal characteristics and rate of photosynthesis,
ili. Scanning electron microscopic studies of wax distribution on the leaf
surfaces.

During 1989, the yield of Phoobshering- 312, Tukdah-78, Tukdah-383 and Bannock-
burn-157 was comparatively higher (Fig.l). Data conceming physiological parameters
shows that the net photosynthetic rate of Tukdah-383, Tukdah-135, Phoobshering-312,
Bannockburn-157 and Bannockburn-777 were very close to each other, Stomatal resis-
tance was higher in Tukdah-78, Phoobshering-312, Bannockbum-157, AV2Z and Bannock-
burn-777 (Table 2},

Much effort has recently ben devoted to investigate the morphological and chemical
characteristics of surface deposits. The inert layers of epicuticular wax interposed between
plants and their environment are involved in all processes both physical and physiological
which occur within the primary surface tissues. The impervious epicuticular components
effectively reduce water loss due to transpiration, contribule to the control of gaseous
exchange, impose restrictions on the losses of essential nutrients and organic substances
due to leaching and influence the retention and redistribution of foliar applied chemicals.
This external layer also provides a micro-habilal for a variety of parasitic and saprophytic
organisms, acts as a barrier (o fungal pathogens and influences the reception and
subsequent redistribution of incident radiation either through reflection or convection
away from the plant.or by conduction into the intemal tissues. Keeping these facts in mind,
scanning electron microscopic study on wax distribution on leaf surfaces has been
undertaken during the year, The fige structure and distribution on wax on leaf surfaces are
depicted In Fig. 2 to 5. The study s being continued.

In 1985 on the same plants following treatments were inducted with the following
objective :

a, To determine a suitable treatment for bringing up of young tea.

b. To asses the effect of growth retardant on young plants and study branching pattern.

AN O A RJEELING TEA RESEARCH CENTRE MM - B
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Treatments : &) Decentering at suitable height (10 - 15cm)
b) Pegging down
¢) Spray of growth regulator

Design : Split plot (each plot of varietal trial was splitted in 3 parts and each
consists of 22 plants (2' x 2’ spacing).

Tolal plots  : 72

Observations : Yield data of green leaf at weekly interval during flushing period and girth
of the stem,

The yleld of pegging and decentering treatments were higher than the growth
regulator treatment. Top coverage of bushes was better in pegging treatment. So far as girth
of the stem is concerned, Bannockbum 157 and pegging treatments were significantly
ahead of other treatments (Table I).

ii, Determination of suitable combinations of herbicides for weed control
{DTRC/FM/9 - 1986)

The objective of the experiment is to determine combined effect of herbicides on
weed florain combined oralternate rounds to find out the efficacy of singular and combined
spray of herbicide.

The details of the experiment are :

Location : Section A3 of DTRC Farm
Design : R&D

Replication : 3

Flot size : Approx 43m?

Treatments : 6

a) Glyphosate (0.92 kg. a.i. ha?) + 2, 4-D (1.2 kg a.i. ha™")
(in altermmale rounds - 40 days interval)

b) 2. 4-D (1.2 kg a.i. ha™"} + Dalapon (4.24 kg a.i. ha™)
{every round)

c) Paraquat (0.36 kg a.i. ha-1) + 2, 4-D (1.2 kg a.l. ha-1)
{in alternate rounds — 40 days interval)

d) Glyphosate (0.92 kg a.i. ha-1) every round
e) Faraquat (0.36 kg a.l. ha-1) every round
n Estate Practice — Control

Observations : (a) Quadrat reading of weeds, species wise, 1 day before
and 15 days after spray — 8 times a year.,

(b)  vield data of green leaf al weekly interval during
flushing period.
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Total weed population was less in Qlyphosate (every round) treatment (Fig. 6).
Glyphosate and 2, 4-D in alternate round was also effective bul it was unable to control
Hydrocotyl himalaica {(Athanni jhar), Ageratum conyzoides (llame), Calamnintha wnbrosa
{(Pudina jhar}, Polygonum runcinatum (Ratnaulo), Folygonum alatum (Omilo pate),
Oplismenus compositus (Bansuo} and Oplismenus burrnannii (Bansuo) (Fig. 9).
Paraquat (every round) showed good result but not much efficient against Fratia
bigonifolia, Calamintha umbrosa, Polygonum runcinatum, Polygonum alatum, Polygonum
microcephalm, Oplismenus compositus and Oplismenus burmannii etc. (Fig. 7). Other
treatments were not so effective in controlling major weeds. Yield data of tea shows that
glyphosate treated plots have given higher yield (Table 3. 4 and Fig. 10).

iii. Influence of different cultural operations on Darjeeling flavour
(DTRC/FM/I10 —~ 1988)

The details of the experiment are as follows :

Location : Section A, of DTRC Farm

Design : RBD

Replication : 3

Flot size : 32.4 sq. mt.

Treatment : 6

Pruning - Nov/Dec — No chemicals—-CONTROL

Pruning-Late rainy season — no chemicals

Application of herbicides on Nov./Dec pruned bushes

Application of commonly used fungicides on Nov./Dec. pruned bushes.

Appiication of miticides & insecticides on Nov/Dec. pruned bushes

Application of N:P:K: : 90:20:40 on Nov/Dec. pruned bushes.
Observations :

M FPlucking of leaf from each plot at weekly interval during flushing period.
M Analysis of soil samples from each plot in April & October every year.

8 Tasting of manufactured tea of each round from each plot,

Yield of green leaf al weekly interval during plucking season was recorded (Table 5).
Manufactured tea samples are sent to the recognised tea taster to ascertain flavour
character. The experiment is being continued.

iv) Effect of plucking interval on crop yield and flavour of made tea
(DTRC/FM/11 — 1988)

This project aims at finding out the economic loss of crop including quality, in
shortening and extending harvest cycle/round,

The details of the experiment are as follows :

Location : Skiffed section A, of DTRC farm
Design : RBD

Replication : 3

Flot size : 32.4 sq. m.

Treatments : 6

I D A RJEELING TEA RESEARCH CENTRE IR 7
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M 4 days plucking interval B 5 days pucking Interval
B 6 days plucking interval R 7 days plucking interval
B 8 days plucking interval B 10 days plucking interval

Bush population per plot : 30
Observations :
W Plucking of leaf from plots. W Tasting of manufactured tea.

The plucking of leaf was carried out as per schedule of plucking cycle (Table 6).
Manufactured tea samples are sent to the recognised tea taster to ascertain flavour
character. The experiment, is being continued.

v) Growth analysis of five clones under Darfeeling condition (DTRC/FM/I2 —
1988)

This project is intended to find out the clonal variation in growth characteristics such
as crop growth rate, growth rate of shoot, leaf area. relative growth rate etc. and to
have an idea of growth behaviour in different Darjeeling clones.

The details of the experiment are as follows :

Location : DTRC Farm

Design : CRD

Replication : 6

Spacing : 2'x 2

Clones used : T, T35 Tass CFL AV,
Observations :

B Destructive harvest at three months interval for the measurement of the following
qgrowth parameters.

A) PRIMARY VALUES

Dry weight of the whole plant - W (g/plant)
Dry weight of leaves = W1 (g/plant)

Dry weight of shoot = WS (g/plant)

Leafl area = L {cm2/plant)

Time after planting = T {weeks)

B) GROWTH INDICES

Crop growth rate - COR (gm2 of ground area week™)
Growth rate of shoot = SGR (gm2 of ground area week™')
Qrowth rate of leaf area = LAQR (cm2 plant -1 week™')
KRelative growth rate = RQR (gg —1 week™)

Relatie growth rate of shoot = SRGR (gg -1 week™')

Relative growth rate of leaf area = RLAR (cm2 cm™ plant'1)
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