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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 besides catering to the advisory requirement
of Darjeeling tea gardens has developed technical know-how on various aspects of tea
cuttivation. The four main Divisions of research are Farm Management (Botany and Agronomy),
Soil Science, Bio-chemistry and Plant Protection. The Centre has inter alia a Library. Miniature
Manufacturing Unit and an Agro-meteorological Observatory.

Significant Achievements

The notable accomplishments are summarised below.

The performance of eight popular clones out of thirty clones released for Darjeeling
gardens was evaluated. The comparative performance had indicated superiority of the
clone Bannockburn 157 for large scale commercial cultivation. Other clones which could
be used in order of priority are P312, T78 and T383.

Since distinct clonal variations were noticed, the relationship between growth parameters
and their quantitative analysis at an early stage of growth of popular tea clones has
been established.

Tea plants in Darjeeling takes as much as 7-8 years to come into full bearing. Evaluation
of different methods of training of young plants has been done and pegging was found
as most advantageous in bringing up young plants.

Replanting is almost universally considered a necessary but it is rather conservative in
Darjeeling. The traditiona! method of replanting tea by manuai uprooting of old tea
bushes is expensive and promotes soil erosion. This research centre has formulated
recommendations as an alternative to the traditional method which would preserve the
top soil and involve less expense.

Experience with binodal cuttings have shown their supericrity in terms of better growth
over single node cuttings.

Standardised the frequency of plucking in respect of yield and quality.

A soil-fertility status viz., N, P, & K. map of Darjeeling tea growing soils have been
published.

The positive effect of foilar spray of Zinc on yield has been established.

Effect of six different sources of sulphur fertilizer has been examined and their efficiency
in rectifying the deficiency of this mineral has also been established.

Potassium ion potential and the quantity - intensity relationship as affected by organic
matter and exchangeable aluminium ions has been studied.
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. X-ray diffraction studies of the soils of quality and non-quality sections of Darjeeling tea
gardens have been made. The genesis of the soils of this area has also been outlined on
the basis of detailed morphological, physico-chemical and mineralogical analysis.

] Bioefficacy of different neem products in controlling certain pests of tea has been tested.

Collaborative Research

This Research Centre is recognised as a centre of Ph. D. work by North Bengal University
and Kalyani University. _

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 hilis.

Visitors
Important visitors to the Research Centre include.
i High-powered Govt. of Iran delegation.

ii. A team led by President, Japan Tea Foundation.
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Farm Management (Botany & Agronomy)

1.1 Production:
Total production of green leaf during 1997 was 18,005.0 kg. and this quantity was sold
to M/s. Tiru Tea Limited (Springside T.E.) Kurseong which generated a total earning of
Rs. 2,92,581.25

1.2 Pruning :

The following pruning schedule was followed.

i.  Light pruning - 6.72 hectres - 36.38%

ii. Light skiff - 4.51 hectres - 24.42%

iii. Levelling of skiff -  7.24 hectres - 39.20%
Total - 18.47 hectres

1.3 Mdnures and Fertilisers:
The following composition and dose of fertilisers were applied.
i Mature teas - N:P:K::120:45:120
ii. Young teas - N:P:K::60:30:60

1.4 Weed Control :

Glyphosate, Paraquat and 2, 4-D were applied at recommended doses and the control
of weeds was satisfactory. Minimum herbicides were applied and weeds were also
controlled manually during rainy season.

1.5 Meteorology:

Monthly data on various meteorological parameters recorded during the year are
presented on Table - 1.

1.6 Research Projects:
1.6.1 Seasonal variation in photosynthesis and productivity of young tea (DTRC/FM/16)

The maximum irradiance (PPFD) was recorded in October (1340 Kmol m-2s-1) and

decreased gradually in December and February. In April it increased (1320) Hmot
m~2s71) and was very close to the October value (Fig. 1) An increase in VPD took place
from December and it was maximal in April (4.3 Kpa). The volumetric water content of
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both top and subsoils decreased gradually from October and declined rapidly during
February (Table-2) The rate of Pan evaporation also increased gradually from October
until April.

Photosynthesis :

The maximum value of Pn (11.9 it mol m-2s71) was recorded in October (Table-3).
During June and August, when the temperatures were almost equal to those in April,
Pn increased. In April, June and August high temperature prevailed but Pn was much
lower in April rather than in June and August. Low temperature accompanied
by low soil moisture during winter reduced Pn in February. In general, a linear relationship
between WL and the VPD of the atmosphere was observed. Pn, in general decreased

with lower wL. VPD was higher in the dry months (December, February and April) than
in wet months. The maximum value of Pn was recorded up to a VPD of 1.9 Kpa;
thereafter Pn declined slowly. When PPFD increased from lower intensities to

about 1340 pmol m-2s71in October, Pn increased but in April, when humidity and

soil moisture were low, although the PPFD recorded was about 1320 L mol m~2s-1, very
similar to the value recorded in October, the Pn value recorded was at its lowest. The
correlation coefficients among the environmental and plant factors are given in
Tabie - 4.

Yield :

The annual yield of made tea was only 618 and 712 ha-1in 1996 and 1997 respectively
(Fig-2) There were also differences in the distribution of seasonal yield between the
first two years. High temperature, high soil moisture and moderate to high Pn were
observed during June to October, but were highest in June and then gadually declined.
Moderate yields were recorded in April in both years despite low soil moisture and a
high rate of evaporation from the soil surface, but high air temperature, high PPFD, and
the highest sunshine hours occured in April. No yield was recorded during the cold and
moisture-stress period from November until end of March.

1.6.2 Determination of suitable pruning cycle of old chinary tea bushes of Kurseong
(DTRC/FM/17)

The experiment was initiated in the year of 1994. The vyield during the year 1997
showed non-significant difference among the different treatment combinations
(Table-5)

1.6.3. Effect of Nutrient management on stomatal behaviour and growth of young tea
plants (DTRC/FM/19)

The details of the experiment were discussed in ASR for 1996-97 (P-5)
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Table - 2

Volumetric water content in the plots at the Darjeeling Research Centre at the time of experimentation.

Data are the averages of each month for 1996 and 1997

Month

February
Apri]

June
August
October
December

Top Soif (0-15 cm)

20.7
23.9
33.1
32.2
30.8
28.1

Table - 3

Sub Soil (15-30 cm)

21.9
25.4
34.3
34.1
31.9
29.9

Seasonal changes in photosynthetic rate (Pn) per unit leaf area p mol m2 s™1 and leaf water potential
(wL) (MPa) with standard errors (s.e) for the tea clone T78 during 1996 abd 1997.

Total samples for Pn and ywL per month were 600 and 60 respectively.

Parameter Feb.
Pn 7.2
s.e 0.67
Wl 1.4
s.e, 0.24

**significant at p = 0.01

Apr.

4.3
0.26

1.4
0.27

Month
Jun. Aug.
8.5 9.3
0.43 0.62
0.8 1.0
0.17 0.28
Table - 4

Oct. Dec. L.s.d season
11.9 10.4 0.92%*
0.53 0.41

1.2 1.3 0.43**
0.19 0.42

Correlation coefficients among photosynthetic rate (Pn), air temperature (Ta), vapour pressure deficit
(VPD), photosynthetic photon filux density (PPFD), leaf water potential (yL) and yield of the tea cultivar
Tukdah 78 in Darjeeling

Variables

Pn and Ta
Pn and VDP
Pn and PPFD
pnand WYL
VPD and WL
Pn and vield

T significant at p

Correlation coefficient (r) T

= 0.05

n.s. = not significant

-0.92 n.s.
- 0.66 n.s.
- 0.04 n.s.

- 0.33 n.s,

- 0.86 n.s,
- 0.08 n.s.
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TABLE - 5
EFFECT OF PRUNING CYCLES AND TIME OF PRUNING

Pruning | Pruning Time of Light Pruning 1994 Total Mean C.D. at 5% | Result
Cycle 1996-97
Sep. Nov. Dec
3 Years LS. 703.7 709.6 743.7 2157.0 719.0
4 Years M.S. 662.3 760.8 786.7 2209.8 736.6 139.75
5 Years D.S. 644.8 804.1 865.3 2314.2 771.4 N.S.

TOTAL 2010.8 2274.5 2395.7 6681.0 ---

MEAN 670.3 758.2 798.6 - -
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