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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 cultivation. The four main
Divisions of research are Farm Management (Botany and Agronomy), Soil Science, Bio-chemnistry
and Plant Protection. The Centre has inter alia a Library. Minitature Manufacturing Unit and an Agro-
meteorological Observatory.

Significant Achievements

The notable accomplishments are summarised below.

The performance of eight popular ciones out of thirty clones released for Darjeeling gardens wa.
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 quantitatjve 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 to be most
advantageous in bringing up young plants.

Replanting is almost universally considered a necessary but it is rather conservative in
Darjeeling. The traditional method of replanting tea by manual 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 superiority in terms of better growth over
single node suttings. '

Standardised the frequency of plucking in respect of yield and quality.
A soij-fertility status viz., N, P & K map of Darjeeling tea growing soils have been published.
The positive effect of foliar spray of Zinc on yield has been established.

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

Uotassivm ion potential and the quantity -~ intensity relationship as affected by organic matter
anri exchangeable aluminium ions has been studied.
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A 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.

0 Bioefficacy of different neem products in controlling certain pests of tea has been tested.
Collaborative Research

This Research Centre is recognised as a centre for 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 hills.

Visitors

Important visitors to this Centre during 1999-2000 were :--

i) Shri S. A. Habib, Director (R & D} alongwith a 6-member Delegation from Tea Board,
Bangladesh. ‘

ii} Prof. N. Arunachalam, Deptt. of Agronomy, TNAU, Coimbatore..

iii) Shri Foirotto and his team from Hediard, France.
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Farm Management Division

Production and Sale :

Total production of green leaves was 20,431.0 Kg and this quantity was sold to M/s. Tiru Tea Limited
(Castleton Tea Estate) at a cost of Rs. 3,72,865.75

Pruning

The following pruning schedule was followed.

(iy Lightpruning --  3.24 hectare - 17.54%

(i) Deep/Medium Skiff -- 4.01 hectare - 21.71%

ity  Light Skiff --  6.71 hectare - 36.33%

(ivi  Levelling of Skiff -- 4,51 hectare - 2442%
Total 18.47 hectare

Manures and fertilisers:

The following composition and dose of fertilisers were applied.

 Mature Tea - MN:P:K:120:45:120

Young Tea -~ N:P:K:60:30:60
Trasco - 5 ( Tea Special) was also sprayed (400 mi/ ha) or 200 ml in 200 litres water.
Weed control :

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

Meteorology :

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

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

The experiment was initiated in the year of 1994. During this year, 4 year pruning cycle treatment was
light pruned, 5 year pruning cycle treatment was light skiffed and 3 year pruning cycle treatment was
levelling off skiffed. The yield data recorded at 5 days interval during the year is presented in Table -2

Effect of nutrient management on stomatal behaviour and growth of young Tea Plants
(DTRC/FM/19)

The experiment was initiated in the year 1996. The data on different physiological parameters recorded
seasonally in Table no. 3 to 10. Net Photosynthesis (Pn), Stomatal Conductance, Transpiration (E),
Intercellular CO, conc. Leaf Temp (°C), Water Use Efficiency (WUE) (Pn/E), Stomatal Resistance and
Vapour Pressure Deficit (VPD) were measured by Portable Photosynthesis System (LI-6200).

The Chlorophyll contents were measured by using Spectrophotometer. The calculation of the contents
of Cholorophyll a and b in 80% acetone solution was based on the coefficient of optical absorptions at
wave length of 645 and 663 | by Arnon Method. The ratic of Chlorophyll a and b contents is generally
3:1 (Table 11)

Water potential (L) ofthe leaves has been measured at different seasons using Dew Point Microvoltmeter.
(Table no. 12)
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Relation between Chlorophyll content and Photosynthesis Rate in Tea :

The study was undertaken to establish the relationship between the Chlorophyll content and Photosynthetic
rate. The leaves of the Clone T-78 with varying physiological maturity were subjected to total Chlorophyll
quantification adopting destructive sampling method. Prior to extraction, the same leaf was used for
in situ measurement of photosynthetic rate. Carbon dioxide fixation was monitored between 9.00 and
11.00 a.m. using Portable Photosynthesis System where the leaf temperature ranged from 25 to 30 °C
and photosynthetic active radiation varied between 800 and 1200 p. mol m 2 s " Extracted Chlorophyli
was quantified using UV-visible Spectrophotometer. The values of total Clorophyll content and
photosynthetic carbon assimilation rate of respective leaves were regressed for their linear relationship.
Strong, positive correlation existed between Chlorophyll content and photosynthetic rate (Fig. 1). Increase
in photosynthetic rate was observed with a concurrent increase in total Chlorophyil content fitting the
regression equation Y = a + bx (Where Y = photosynthetic rate in p mol m? s; X = total Chlorophyli
content in mg / g fresh weight and a and b are regression contents). Correlation coefficient value (R?} is
significant at one percent probability.

1.6.3. Response of foliar application of some Micro-nutrients in Darjeeling Tea (DTRC/FM/20).

The experiment was conducted in the old Chinary Tea Plantation of DTRC. The details of the experiment
were discussed in ASR 1998-99 (P-6). The made tea yield for the year 1999 (after application of the
Micronutrients) has been recorded (Table 13) and found that the treatment no. T5 (Zn + Mg + B) gave
the highest made Tea yield followed by other treatments.

1.6.4. Diurnal variation of physiological parameters:

Diurnal reading was taken by Portable Photosynthesis Systern (LI - 6200) in the month of October
1999, The observations are presented in Table no. 14.

(i)  Highest rate of Photosynthesis -- 9.00 am. to 11.00 a.m.

(i)  Highest PAR (PPFD) -- 9.00 am. to 12.00 a.m.

(i)  Highest intercellular CO, concentration ~ --  early morning & late evening
(iv)  Highest rate of stomatal conductance --  7.00 a.m. to 10.00 a.m.

(v)  Highest rate of Transpiration -~ 9.00 am. to 1.00 p.m.

(vi)  Highest rate of stomatal resistance -- early morning & late evening
(vii) Highest Leaf Temperature «- 11.00 am. to 12.00 a.m.
(vin) Highest rate of Relative Humidity -- 10.00 a.m.
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Fig. 1. Relationship between total chlorophyll content and
photosynthetic rate in Darjeeling Tea.
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Table 2 : Effect of pruning cycles and time of pruning on yield kg / ha !

Pruning Cycle Pruning in 1998 Sep. Nov. Dec. Total | Mean
3 Year LOS 678.7 | 633.7 | 699.7 | 2012.1 | 670.7
4 Year LP 3066 | 3535 | 3135 973.6 | 3245
5 Year LS 7465 | 839.2 | 878.0 | 2463.7 | 8212
Total 1731.8 | 18264 | 1891.2 ---
Mean --- 5773 | 6088 | 6304 -ee ---

D.TR.D.C

ASR 1999-2000 = 9



Table 3 : Seasonal variation of Net Photosynthesis

Treatments Net photosynthesis (L mol m 2 s )
A B Cc
T1 8.225 5.992 8.902
T2 8.667 6.080 9.454
T3 8.137 9.386 10.690
T4 9.153 5.965 10.460
T5 7.437 8.016 9.850
T6 11.23 10574 11.950
T7 8.746 7.677 10.840
T8 8513 6.319 10.710
T9 10.501 9.430 12.041
Table 4 : Seasonal variation of Stomatal Conductance
Treatments Stomatal Conductance (Lt molm 2 s )
A B C
T1 0.0986 0.1814 0.2580
T2 0.0903 0.1560 0.2539
T3 0.0824 0.1888 0.2847
T4 0.0944 0.1755 0.2650
TS 0.0570 0.2199 0.2640
T6 0.1088 0.2459 0.2660
T7 0.0853 0.1301 0.2570
T8 0.1060. 0.2230 0.2583
T9 0.1009 0.1663 0.2446
D.TR.D.C ASR 1999-2000 = 1(



Table 5 : Seasonal variation of Transpiration

. Treatments Transpiration ( t mol m 2s 1)

A B C
T1 3.905 1.431 5.767
T2 3.114 2.037 5.765
T3 3.015 3314 6.982
T4 3.869 3.493 5.382
S 2.069 3.902 5.530
T6 3.790 4.147 5.536
T7 1.916 2.344 5576
T8 3.216 357 5.169
T9 3.442 2.588 5.532

Table 6 : Seasonal variation of W. U. E.
Treatments W.UE. (pmolm2s-)

A B c .
T1 2.106 4.187 1.544
T2 2.783 2.985 1.640
T3 2.698 2.827 1.531
T4, 2.367 1.708 1.944
5 3.594 2.902 1.781
T6 2.963 2.549 2.159
T7 4.565 3.275 1.944
T8 2.647 1.769 2.072
T9 3.051 3.647 2.177
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Table 7 : Seasonal variation of Int. CO, conc.

Treatments Intracellular CO, Conc. (ppm)
A B C
T 207.3 251.6 262.8
T2 183.4 276.2 258.2
T3 183.8 256.4 2428
T4 185.4 292.9 2549
TS 138.6 276.6 261.6
T6 162.4 258.9 236.6
T7 177.0 232.3 268.2
T8 2159 2943 260.2
T9 171.9 241.4 243.8
Table 8 : Seasonal variation of Storatal Resistance
Treatments Stomatal Resistance (scm )
A B C
T 3.971 3..87 1.351
T2 4386 2.719 1.376
T3 4173 2.509 1512
T4 4.437 2.279 1.387
5 7.021 1.854 1.319
T6 3.693 1.631 1.360
T7 5.358 3.179 1.183
T8 3.783 1.847 1.430
T9 3.870 2.693 1.499
DTR.D.C ASR 1999-2000 » 12



Table 9 : Seasonal variation of V. P D.

Treatments V.P D. (k Pa)
A . B C
T1 38.30 18.86 21.06
T2 40.75 19.01 21.31
T3 37.84 17.28 28.14
T4 36.30 20.15 20.05
T5 33.21 15.96 21.36
T6 31.98 18.53 19.70
T7 41.46 20.78 20.43
T8 25.09 21.56 17.99
T9 32.23 19.10 21.18

Table 10 : Seasonal variation of Leaf Temp.

Treatments Leaf Temperature (°C)
A B C
T1 32.26 27.62 26.65
T2 33.07 24.81 26.63
T3 31.93 24.33 29.77
T4 31.81 25.09 26.13
T5 29.62 24.31 26.28
T6 30.26 26.18 25.89
T7 32.34 24.78 26.70
T8 26.47 24.81 24.95
T9 29.91 25.17 27.13
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