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Preface

Darjeeling Tea Research and Development Centre was 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), Sail Science, Bio-chemistry and Plant Protection.
The Centre has /nteralia aLibrary, Miniature Manufacturing Unit and an Agro-meteorological Observatory.

Significant Achievements
The significant achievements are summarised below.

. The performance of eight popular clones out of thirty clones released for Darjeeling gardens
has been evaluated. The comparative performance had indicated superiority of the clone
Bannockburn 157 foriarge 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 gquantitative 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 rmost
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 cutting have shown their superiority in terms of better growth over
single node cuttings.

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

'Y A new revised and enlarged soil-fertility status viz., N, P & K map of Darjeeling tea growing soils
has been published.

- A Seil Zinc Status Map of Darjeeling tea estates published.

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

. Efficacy of pure salt of Zinc, Magnesium and Boron established in the increase of yield as compared

to the commercial products.

° 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.

™ Potassium ion potential and the quantity -- intensity relationship as affected by organic matter
and exchangeable aluminium ions has been studied.

. 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 mineralogicat 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 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 field. The scientists made several advisory visits to different
tea estates of the Darjeeling hills.




Farm Management (Botany and Agronomy)

1.1 Production and sale : Total production of green ileaf during 2005 was 21,356 kg and was sold to
M/s. Castleton Tea Garden, Kurseong at a total price of Rs. 5,12,544.00 @ Rs. 24,00 perkg.

1.2 Pruning:
The following pruning schedule was followed

(1) Light pruning 5.06 hectare 27.3%

(ii) Deep/Medium skiff 2.30hectare  12.4%

(iii) Light skiff 7.29hectare  39.4%

(iv) Levelling of skiff 3.83 hectare  20.7%
Total 18.48 hectare

1.3 Manures and Fertilisers :

The following composition and dose of fertilisers were applied through Urea, Rock Phosphate and
Muriate of Potash.

(i) Mature Tea - N:P:K::120:45:120 kg ha*
(i) Young Tea - N:P:K::60:30:60 kg ha™

1.4 Weed control - Glyphosate 41% SL and Paraquat Dichloride 24% SL were applied at recommended
doses. Glyphosate @0.90 to 1.25 kg a.i. ha-1 and Paraquat at 0.2 to 0.5 kg a.i, ha-1 have
satisfactorily controlled weeds viz., Cammelina benghalensis, Ageratum conozoides, Oplismenus
burmanni, Oplismenus compositus, Borreria articularis and Polygonum runcinatum etc.

15 Meteorology - Monthly data on various meteorological parameters recorded during the year are
presented in table 1.

1.6 Research Projects

1.6.1 Efficacy of some growth promoters on yield attributes of pruned and unpruned tea
clones (DTRDC/FM/25)

Objectives:
)] To find out the efficacy of growth promoters in relation to the yield and clones.
(ii) To evaluate the efficacy of growth promoters in relation to early bud break in different clones,

Design : Split plot.

The data presented in table 2 revealed that during the year there is no significant difference recorded
among the clones but highest made tea vield was obtained from T78 (472.5 kg/ha) followed by TS 378
{456.9 kg/ha}, P312 (455.7 kg/ha) and lowest was recarded from AV2 (428.2 kg/ha). Among the growth
promoters, Biozyme @450 mi/ha treated plot gave highest made tea yield (550.7 kg/ha) and was
significantly superior over Nutralux @2.5 kg/ha (452.5 kg/ha), Agreboom @1000ml/ha (410.3 kg/ha)
treated plot while lowest was recorded from the control ploti.e,, 371.7 kg/ha. Moreover, the interaction of
clone vs growth promoters also showed non-significant difference,

The successive 4 years average yield data presented in Table 3 shows that the highest yield was recorded in
T78 (497.6 kg/ha) followed by P312 (483.5 kg/ha), TS 378 (473.9 kg/ha), T135 (465.9 kg/ha) and lowest

was recorded from T383 and among the growth promoters, Biozyme @ 450 mi/ha proved besti.e,, 556.9
kg/ha as compared to the ,other 2 growth promoters.




1.6.2, Effect of some new formulations of Biozyme vs other branded formulations of
micronutrients on the yield of Darjeeling Tea (DTRDC/FM/26)

Objectives :
(i) Tofind out the comparative efficacy of the micronutrients in relation to yield.
(ii} Te find out any ,phytotoxic effectin relation to health of tea bush.

The experiment was initiated during March, 2005 with the following treatments

T1 Control
T2 Biozyme 001@450ml/ha
T3 Biozyme 002 @ 450m!/ha
T4 Biczyme 003@450ml/ha
TS Dhanzyme @450ml/ha
T6 Herbozyme@450mli/ha
T7 Biovita@450ml/ha
Design :RBD
Replication : 3

The formulations were applied at recommended doses of manufacturer at aninterval of 21 days during the
plucking season. In the first year, the data presented in Table 4 does not show any significant difference
between the treatments. However, the highest vyield was recorded from T4 where Biozyme 003 @450ml/ha
have been applied (615.2 kg/ha) followed by T& (570.1 kg/ha} and T5 (559.6 kg/ha). All the treated plots
showed significant increase in yield over control. 40.5% hike in made tea yield was recorded in T4 and
lowest 17.2% was recorded in T3. There was no phytotoxic effect on the health oftea bush when applied at
the prescribed doses.

1.6.3 Determination of suitable pruning cycle of old chinary tea bushes of Kurseong
(DTRDC/FM/17)

Design : Split Plot

Objective : To determine the most appropriate pruning cycle and pruning time,

The experiment was initiated in the year of 1994, The yield data recorded during the year 2005 showed non-

significant difference among the different treatment combinations. The maximum yield was recorded in the

4 year pruning cycle followed by the 3 year pruning cycle and minimum yield was obtained in the 5 year

pruning cycle,

During this year, the 3 year pruning cycle treatment was levelling of skiffed, 4 year pruning cycle treatment

was medium skiffed and 5year pruning cycle treatment was light pruned. The yield data recorded at 5 days

interval is presented in Table 5.

It is also observed that at the end of the eleventh {11") year of the trial the average annual yieid showed an
increasing trend with increasing length of pruning cycle.

1.6.4 Effect of environmental factors on the physiological and biochemical attributes of
different tea clones (DTRDC/FM/16)

Objectives : To investigate the influence of the climatic variables on physiologicat and biochemical
characteristics of 15 (fifteen) contrasting ciones.

The clones used are T253, T78, BS/7/1A/6, B157, B777, MB, K1/1, HV 39, TTV1, Ts 378, RR/17/144, Athrey,
B/5/63, Pandian and Spring field. The data on different physiological parameters recorded seasonally is
presented in figure 1(a) & 1(b). Photosynthetic photon flux density (PPFD), Net photosynthesis (Pn),
Stomatal conductance {gs), Transpiration (E), Water use efficiency (WUE), Vapour pressure deficit (VPD),
Intercellular Carbon dioxide concentration (ci) and Temperature leaf (T} were measured by Portable
Photosysnthesis system (LI-6200)




During this year, the maximum value 14.66 p mol m™s of net photosynthesis (Pn) was recorded in autumn.
Insummer and rains higher temperature prevailed but Pn was lowest in summer than rain and winter. The
photosynthetic photon flux density (PPFD) was higher in winter and summer but Pn was lowest. Among the
clones, HV39, B 777, MB and Pandian recorded higher value of Pn than other clones in autumn, rains and
winter. MB, B777 and Pandian showed higher rate of gs and E than other clones. The clones RR17/144,
BS/7/1A/6 and MB recorded higher value of ci than ather clones in winter, rain and autumn. The maximum
VPD was recorded in summer and minimum in autumn and rainy season. Athrey and B777 recorded higher
“value of water use efficiency than other clones in autumn, winter and rainy seasons.

Leaf water potential () was measured simultaneously with Pn using a dewpoint hygrometer (model c-52
sample chamber to an HR-33T microvoltmeter). Small circular leaf discs from the leaves on the opposite
branches to those for Pn measurement were used and (1) values were expressed as megapascales (MPa).
Among the clones MB, B777 and HV-39 recorded higher value of (¥) than other clones in rain and autumn
and minimum in summer during the year (figure 5).

1.6.5 Seasonal and clonal variation in shoot extension rates and shoot number in tea clones
(DTRDC/FM/24)

Design : Randomized Block Design
Objective : Seasonal variation of the distribution of yield in different clones.

The clones used are T383, AV2, ND, T78, B157, P312, B777 and T125. Shoot iengths were recorded weekly on
five randomly selected bushes from each sub-plot. Two shoots about 5 cm long were tagged on each bush.
The length of each shoot from the leaf axil to the base of the apical bud was recorded every week until the
shoot were 40-50 c¢m long. When they were removed two further shoots were tagged to provide a
. continuous record of shoot growth rates in each plot.

During the year 2005, the increment of shoot length was around 1.5 cm to 2.5 cm. week™ in June to
September and 3 cm to 4 cm week™ in April in clones B157, T135 and B777. Highest growth was observed in
B157 and T135 (Fig. 2}.

Shoot number (population) was recorded weekly on the same five bushes within 30X30 cm quadrat placed at
the centre of the bush, Recording started in 2™ week of March and ceased in November when shoot number
reached a peak. Shoots of harvestable size were plucked. P312, T135, ND and B157 had the highest shoot
population density followed by other clones during the year (Figure 3).

The made tea yield for the year 2005 has been recorded (Figure 4) and found that the clones B777,T135and
ND gave the highest made tea yield followed by other clones.

1.6.6 Response of soil and foliar application of some micronutrients in Darjeeling tea
(DTRDC/FM/20)

Design : Randomized Block Design.

Objective : To determine the efficacy of foliar spray and soil application of different micro-nutrients
(commercial and pure salt form) on the yield of Darjeeling tea.

The said trial has been re-organised by omitting a few foliar combinations of pure salt and in its place a few
soil applications of the same salts which was found to be effective as foliar spray has been included. Two new
products viz. Phytonol-G (soil application) and micromix-5 (spray) has also been added to study the
comparative efficacy of these formulations vis-a-vis the yield of made tea. The data in table 6 shows that
Phytonol-G treated (soil application 25 kg/ha) plots gave the highest made tea yield followed by micromix-5
{spray) and Zn+Mg+B (Pure salt @2% +2%+1%) soil applied plots. However, this is the first yvear of the
re-organised trial and hence the data showed the initial trend only from which no inference could be drawn
for the moment. ‘ '
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Table 2 : Effect of interaction of clones and growth promoters on the yield

r Made tea vield kg/ha
Clone/growth
promoters Control Biozyme @ Nutralux @ Agroboom @ Mean
450 ml/ha 2.5 kg/ha 1000ml/ha
B668 384.2 540.9 431.7 392.7 437.3
B157 377.4 530.4 426.7 378.8 428.3
T383 370.0 543.6 477.0 418.8 452.3
P312 354.5 550.6 471.9 436.1 455.7
T78 381.9 587.4 500.1 420.5 472.5
AV2 341.9 536.7 440.7 393.7 428.2
TS378 383.1 555.8 447 .0 441.7 456.9
T135 380.7 550.5 428.2 39.7 439.8
Mean 371.7 550.7 452.5 410.3
Clones Growth promoters Clones x growth Promoters
CD at 5% N.S. 240 TS,

Table 3 : Efficacy of certain growth promoters on yield of different clones

during 2002, 2003, 2004 and 2005

Treatment l<2 ;/O'.lza E&?ﬁ; |<2g0 /?1: kzc_?/(:\sa Average
Main Treatment
B668 447.6 (21.10) 438.5 430.9 437.3 438.6
B157 454.4 (21.29) 467.2 474.0 428.3 455.9
T383 363.6 (21.50) 441.0 485.3 452.3 435.5
P312 493.8 (22.21) 478.9 505.6 455.7 483.5
T78 507.7 (22.41) 501.1 509.2 472.5 497.6
AV2 438.9 (20.92) 444.7 437.7 428.2 437.4
TS 378 477.0 (21.81) 474.4 487.5 456.9 473.9
T135 476.0 (21.81) 471.6 476.3 4398 465.9
C.D. AT 5% 0.34 21.7 24.8 NS -
Sub Treatment
Control 410.0(20.23) 374.3 385.3 371.7 385.3
Biozyme 537.9 (23.05) 568.0 571.1 550.7 556.9
@ 450 mi/ha
Nutralux 487.3 (22.06) 486.5 500.8 452.5 481.8
@ 2.5 kg/ha
Agroboom 446.7 (21.07) 429.7 446.0 410.3 433.2
@ 1000ml/ha S
CD at 5% 0.33 A, 26.6 25.16 24.0 -
R i 110




Table 4 : Efficacy of new Biozyme formulations x branded formulations against made tea yield

Treatment Formulations Concentration % Madi;/er?ayleld Pergsg: ::r;:tigfed
T1 Control - 437.6 --
T2 Biozyme 001 0.1 556.2 27.1
T3 Biozyme 001 0.1 513.2 17.2
T4 Biozyme 003 0.1 615.2 40.5
T5 Dhanzyme 0.1 559.6 27.8
T6 Herbozyme 0.1 570.1 30.2
T7 Biovita 0.1 545.7 24.7
CDat 5% -- NS _

Table 5 : Effect of pruning cycle and time of pruning on yield

Pruning Type of Pruning Month Total vield Mean yield
cycle pruning Sep 2004 | Nov 2004 | Dec 2004 (kg/ha) (Kg/ha)
(kg/ha) (kg/ha} (kg/ha)

3 years LOS 713.4 744.6 752.2 2210.2 736.7
4 years MS 742.1 760.6 799.2 2301.9 767.3
Syears LP 217.5 243.4 220.7 681.6 227.2

Total 1673.0 1748.6 1772.1 -- --
Mean - 557.7 5829 590.7 -- 577.0

Note : LP Light Pruning, MS-Medium Skiff and LOS-Levelling of Skiff

Table 6 : Yield of processed tea of various micro-nutrients applied plots

Treat- Name of micro-nutrients Application Dose/ha Made tea

ments yield kg/hal %
T1 Phytono!l Gr-mi Foliar spray 100ml/ha 526.0 13%
T2 Zn+Mg+B (Pure Salt) Foliar Spray 2%4+2%+1% 525.0 13.%
T3 Zn+Mg+B (Pure Salt) Soil application 10kg+10kg+5kg 552.4 19%
T4 Zn+Mg+B+Mo (Pure Salt) Foliar Spray 2% +2%+2%+0.5% 542.3 17%
T5 Phytonol-G Soil application 25 kg/ha 589.8 27%
T6 Micromix-5 Foliar Spray 1 kg/ha 555.5 20%
T7 Control -- -- 464.5 -

CD at 5% 87.275 Not significant
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Fig. 1{a) : Seasonal variations of photosynthetic rate and other related parameters

of different clones during 2005
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