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Effect of integrated nutrient management on growth and green
leaf yield of tea (Camellia sp.)

S.EASWARAN, N.KUMAR, G.V.RAJALINGAM AND W.CHARLES VIJAYAKUMAR
Horticultural College and Reserch Institute, Coimbatore - 641 003

The existing practice in tea plantations involves mostly application of inorganic sources
of fertilizers for the last one century to supply the required nutrients to-get high
productivity. However, this has h,ot helped to take care of the health of the tea soll in
South India (Rajagopal and Ramarethinam, 1997). Not only the physical and chamical
conditions of the soit have becoma poor but also its microbial and blochemical activities
have reduced substantially (Rehman, 1990}. It is also possible for the toxins to get
accumulated in old tea soil, This may‘result in lesser productivity and the scope for
increase in vacancy due to death of tea bushes is more. Isclated studies on the use of
biofertilizers viz., VAM (Morita and Konishi, 1989), Azospirillum brasilense and
phosphobacteria (Merina Premkumari, 1991) and combined inoculation of digested
organic supplements and biofertilizers (Rajagopalland Ramarethinam, 1997) had been
taken up in tea only in the nursery stage without extending it to the field. Swaminathan
(1892) stressed the importance of integrated nutrient mahagement in tea to increase
the sqil health and thus the productivity. With this background, the present study of
“nutrient management through the use of organic manures in the form of Digested
Coirpith Compost {DCC) and biofertilizers like Azospirillum brasilense, Vesicular
Arbusculat Mycorrhizae (VAM) and phosphobacteria was taken up during one complete

pruning cycle to assess their influence on the vegetative growth parameters and lgaf
yield :

MATERIALS AND METHOD

The field trial was conducted during 1997-2002 at Parry Agro Industries Ltd., Valparai,
Coimbatore district in two varieties of tea viz., Assam jat and ATK clone, Totally eighteen
Ireatments with different combinations of 100, 75, 62.5 arid 50 per cent of the
recommended doses of fertilizers along with DCC and biofertilizers constituted the
- study (Table 1). The DCC at the rate of three and six tonnes ha'' and biofertilizers viz.,
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VAM, Azospirlllum and Phosphobacteria each @ 50 kg ha'were given annually. Each
treatmental unit comprised of 100 tea bushes and the treatments were repl:cated
thrice. Girth of the orthotropic shoots was. measured at 10 ¢m from the base from
randomly setected five bushes in each treatment during Aprlil, 1989, 2000 and 2001
and expressed in cm. Tea shoots (leaves) were grnuped into two, based on the status
of apical bud i.e. flush shoot with actively growing bud and banji dormant terminal bud.
All the plucked tea shoots (leaves) from individual treatments were thoroughiy mixed
and hundred grams of leaves were taken and from this banji shoot percentage was
calculated. This banji shoot percentage was taken during the peak and iean seasons
of 1998, 2000 and 2002. The green leaf yield was recorded from December 1897 to
June 2002 for individual treatments and expressed in \ilograms for one complete pruning
cycle.

RESULTS AND DISCUSSION

The girth of orthotropic shoots and per cent banji shoots were recorded in the experiment
(Table 2 and 3) were not significantly different among the treatments. However in ATK
and Assam jat, the treatment T, l.e. 62.5 per cent of estate practice along with 3
tonnes of DCC and biofertilizers had relatively betier girth increment during third and
fourth year. Ranganathén and Natesan (1985) in a study with varying levels of ratios of
N and K did.not find any significant effect on the growth parameters like collar diameter.
Though the green leaf yield varied with treatments and varieties, it failed to attain the
significance (Table 4). Analysis of green Isaf yield over one pruning cycle (Table 4)
revealed that T , (62.5 % of estate practice along with Hiofertilizers alone), T, (100 % of
estate practice along with 6 tonnes of biofertilizers) and T,, (50 % of estate practice
along with 6 tonnes of DCC and biofertilizers) were “ound to be superior as far as the
green leaf in ATK clone. In case of the Assam jat, T i.e. 75 per cent estate practice
along with application of biofertilizers was found to be superior than the rest of the
treatments. The differantial response between ATK and Assam jat could be attributed
due to the genetic make up (homogeneous populaiion in ATK being a c¢lone and
heterogeneous population in Assam jat being seedling origin) and aiso due to the
wider age disparities (ATK around 25 years old while Assam jat was nearly 100 years
old plantations). In the present study, though the treatments consisting of application
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of 100%, 75%, 62.5% and 50% of recommended dose of fertilizers alone were not
statistically significant implying that reduced doses of fertilizer application assumed
greater importance. Inherent soil fertility and available nutrient status might be
responsible for such a negligible difference in green yleld despite higher NPK
application. Application of DCC with and without biofertilizers was found to enhance
green leaf yield even at reduced level of the recommended dosage. This might be due
to the enhanced soil properties viz., water holding capacity, organic matter, CEC,
micronutrients and population dynamics of beneficial microbes culminating in better
nutrient mobilization and thus the ingreased yield.

Mycorrhizal colonization would have increased the effective absorption surface of the
root which ultimately would have enhanced the plant growth and yleld by efficient
absorption of water and nutrient (Jakobsen et al., 1992). Though DCC alone could not
enhance the yield immediately, its beneficial effect in combination with biofertilizers
should be given proper weightage as it may help in sustaining scil health and
productivity of tea in the long run. Verma and Chandramouii {(1995) have also reported
the same in tea, i.e. any influence of nutrients on green yield could be test verified
only after a period of almost two pruning cycle. Hence if the present is continued
probably for another.one more pruning cycle may probably produce significant influences
on the green yisid. The cost benefit ratio worked out for all treatments based on the
particulars provided from the estate administration revealed that in ATK clones, cost
benefit ratio was maximumin T, T, T,,, T,,, T,,and T, in order elucidating that additionat
costs involved in the application of DCC and biofertilizers were effective enough to
bring out economic returns (Table 6). while in case of Assam jat, T, T,and T, recorded
the maximum cost benefit ratio (Table 5). in case of ATK clone, application of DCC
was not economically viable, however, its remarkable effect on the improvement of
physical, chemical and biological properties of soil could not be ignored. Probably the

future productivity might reflect the beneficial effect of DCC on soil health.

SUMMARY

Afield trial was conducted in a provate estate at Parry Agro Industries Ltd., Valparai,
during 1997-2002 Coimbatore district in two varieties of tea viz., Assam jat and ATK



Eswaran, Kumar, Rajalingam, Charles Vijayakumar 88

clone. Totally eighteen treatments with-different combinations of 100, 75, 62.5 and 50
per cent of the recommended doses of fertilizers along with DCC and biofertilizers.
The DC(.?' at the rate of three and six tonnes ha“' and biofertilizers viz., VAM,
Azospirilium and Phosphabacteria each @ 50 kg ha'were given annually. During one
complete pruning cycle, the treatment T,, i.e. 62.5 per cent estate practice along with
biofertilizers alone and T, i.e. 75 per cent of estate practice along with biofertilizers
recorded the maximum green leaf yield in ATK clor.yand Assam jat respectively. The
treatments did not show any significant effect / impact on vegetative growth parameters
viz., girth of orthotropic shoot and banji shoot percentage. The treatments T, (100% of
estate practice along with 3 tonnes of DCC and biofertilizers) in ATK and T-,; (100% of
estate practice along with biofertilizers) in Assam jat registered the highest net
additional revenue of,
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Table 1. Treatment details.

Treatments Details
T, Recommended dose of indrgan ic fertilizers (Estate practice or c ontrol)
T, T, + Digested Coirpith Compost (DCC) alone @ 3 tha
T, T, + Digested Coirpith Compost (DCC) alone @ 6 tha
T, T, + Biofertilizers
T, T, + Biofertilizers
T, 75% of T,
T, 75% of T, + DCC @ 3 t/ha + Biofertlizers
T 75%of T, +DCC @ 6 tha + Biofe&i!izers
T, 75% of T, + Biofertilizers alone
Ty 62.5%0of T,
T, - 62.5% of T, +Biofertilizers
T, 62.5% of T, + DCC @ 6 tha + Biofertilizers
T 62.5% of.T1 + Biofertilizers alone
LA 50% of T,
T, 50% of T, + DCC @ 3 t/ha + Biofertilizers
T 50% of T, + DCC @ 6 tha + Biofertilizers
T, | 50% of T, + Biofertilizers alone
Te T, + Biofertilizers alone

Biofertilizers - VAM, Azospiritfum and Phosphobacteria each @ 40 kg/ha
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