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ABSTRACT

Field trial was conducted on the incidence of insect pests associated with Tectona grandis in an experimental
plantation for the period of five months. This study revealed that a total of nine pests, viz., Hyblaea puera
Cramer, Chorthippus parallelus Zetterstedt, Eutectona macheralis Walker, Henosepilachna vigintiopunctata
Fabricius, Paracoccus marginatus W.G., Aphis sp., Tetrix undulata Sowerby, Oxyops spp., and Cerematulus
nasalis Westwood were associated with this plant. Among them, Paracoccus marginatus, Hyblaea puera and
Eutectona macheralis were major pests. Hadda beetle (Henosepliachna vigintioctopunctata) and Aphis sp. were
recorded as minor pests. Predatory spiders (Oxyopes sp.) was the only natural enemy noticed in this eco system.
Grass hopper, Chorthippus parallelus, common ground hoppers (Tetrix undulata) and shield bug Cerematutus
nasalis were also noticed. The Efficacy of Panchagavya and also with neem oil against the above insects was
tested. An unsprayed plot was also maintained. Among the different treatments tested, 7% and 5% diluted
panchagavya application were found to be more effective in controlling the pests. Cost effective analysis
showed 7% diluted panchagvya was found to be cheaper and affordable to the tree growers.
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INTRODUCTION

Panchagavya, as the name implies, is an organic preparation made from five different cow products
Viz., Milk, curd, ghee, urine and dung, commonly applied to crop plants in organic forming [1]. These
formulations were claimed to be useful against infections [2]. Panchagavya contains growth
regulatory substances such as IAA, GA, Cytokinin, essential plant nutrients, effective micro
organisms like lactic acid bacterium, yeast and Actinomycetes. It also contains biofertilizers like
Acetobactor, Azospirillum and Phosphobacterium and plant protection substances [3]. The application
of Panchagavya increased the growth and control the disease of Solanum malanogens Linn, and
reduces the present disease incidences of crop [4].

Teak, Tectona grandis (Family : Verbanaceae) is perhaps best known for its long established use in the
boat building, deck houses, rails bulwarks, doors furnitures etc., [5]. It grows well in good sites upto
45 meters in height and produces an outstanding timber [6]. Teak is susceptible to various kinds of
pests and diseases. Generally, in India, teak is affected by a few serious diseases both in nurseries,
extensively premature defoliation. Leaf spot caused by the other pathogens are of less significance,
even though, they are capable of causing defoliation in serious cases [7].

Insect pest constitute an important single factor which play a remarkable role in limiting the Forest
productivity. Quite often, these pose serious problems and constraints in protecting our resources
particularly nurseries and plantation [8]. Therefore, an attempt has been made to evolve a control
measure against pests of T. grandis using organic compounds as it is eco friendly. The present
investigation looked into the effect of Panchagavya on insect pests associated with teak experimental
plantation is critically discussed.

MATERIALS AND METHODS
The chosen study was conducted in the field research station of State Forests Research Institute

(SFRI) Chennai is located in Kattankulathur, Kancheepuram district about 40 km south wards to
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Chennai and it is a field research station of State Forestry Research Institute (SFRI), Chennai.
Experimental period was December 2012 to April 2013. The plantation area covers 1.00 ha with 400
numbers of one year old trees with a space of 3m x 3m and a standard sampling method was adopted
with three replications. A sum of 118 seedlings covering 11 rows were selected for the study (29.5%
sampling). An appropriate control was maintained without any inputs. Inspects pests associated with
teak were observed at morning and evening regularly for a month and recorded. Alive pest specimens
were collected in polythene bags for the taxonomical identification. Identification was made based on
morphological and taxonomical characters which are essential part of the entomological techniques.
Result has been taxonomically categorized and tabulated. The experimental site falls under Northern
agro climatic zone and situated at 12 D 47 M 82.725 S latitude and 80D 1 M 10.645 S longitude.

Preparation of Panchagavya

Panchagavya was prepared as described by [9]. It contained fresh Cow dung — 0.5 kg, Cow urine — 1.0
L, Cow milk — 1.0 L, Curd 1.0 L, Ghee 1.0 L, and water 1.0 L. These ingredients were taken in a 25.0
L concrete pot, mixed well and allowed to stand in shade for 21 days with intermittent stirring. This
100% concentrated panchagavya was used for different testing for subsequent treatments.

Tablel. Showing chemical composition and microbial load of Panchagavya

Chemical composition Quantity (ppm)

pH 5.45
EC dSm® 10.22
N 229
P 209
K 232
Na 90
Ca 25
IAA 8.5
GA 3.5

Microbial Load Microbes per ml

Fungi 38800/ml
Bacteria 1880000/ml
Lactobacillus 2260000/ml
Total anaerobes 10000/ml
Acid formers 360/ml
Methanogen 250/ml

Source: [10]; Tamil Nadu Agriculture University Website.
Treatment Details

In the present study, different combinations of panchagvya and neem oil were used for the treatment
to investigate their effect on teak pests and the treatments are as follows:

T1- Control (without any applications).

T2- 1% diluted neem oil (10ml of neem oil & 20ml of soap water (for emulsification only) + 970 ml
of water).

T3- 5% panchagavya + 1% neem oil (10 ml of neem oil + 50ml of panchagavya + 940 ml of water)
T4- 5% diluted panchagavya
T5- 7% diluted panchagavya

Treatments were given by the foliar application using a power sprayer of 10 liter capacity. Treatments
given at morning and evening regularly on every 15 days intervals but 7% diluted panchagavya was
sprayed two times alone with an intervals of 15 days. Whereas other treatments required 3 times spray
to have clear observation and tabulated for analysis.

RESULTS AND DISCUSSION

Nine insect pests were recorded during study and grouped according to the damage (Table 2; Plate1-2)
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Table2. Showing chemical composition and microbial load of Panchagavya

Common Name Scientific name Family Order
Defoliators

Teak defoliator Hyblaea puera Cramer. Hyblaeidae Lepidoptera
Meadow grass hopper Chorthippus parallelus Zetterstedt Acrididae Orthopetera
Teak skeletonizer Eutectona macheralis Walker Pyralidae Lepidoptera
Hadda beetle Henosepilachna vigintiopunctata Fabricius | Coccinellidae Coleoptera
Common ground Tetrix undulata Sowerby Tetrigidae Orthoptera
hopper

Sucking Pests

Hadda beetle Henosepilachna vigintiopunctata Fabricius | Coccinellidae Coleoptera
Mealy bug * Paracoccus marginatus W.G. Pseudococcidae Hemiptera
Aphids Aphis sp. Aphididae Homoptera
Natural enemies

Predatory spider Oxyopes spp. Oxyopidae Araneae
Shield bug Cerematulus nasulis Westwood Pentatomidae Heteroptera
Common Name Scientific name Family Order
Defoliators Hyblaea puera Cramer. Hyblaeidae Lepidoptera
Teak defoliator

Meadow grass hopper Chorthippus parallelus Zetterstedt Acrididae Orthopetera
Teak skeletonizer Eutectona macheralis Walker Pyralidae Lepidoptera
Hadda beetle Henosepilachna vigintiopunctata Fabricius | Coccinellidae Coleoptera
Common ground Tetrix undulata Sowerby Tetrigidae Orthoptera
hopper

Sucking Pests

Hadda beetle Henosepilachna vigintiopunctata Fabricius | Coccinellidae Coleoptera
Mealy bug * Paracoccus marginatus W.G. Pseudococcidae Hemiptera
Aphids Aphis sp. Aphididae Homoptera
Natural enemies Oxyopes spp. Oxyopidae Araneae
Predatory spider

Shield bug Cerematulus nasulis Westwood Pentatomidae Heteroptera

* A new report observed in T. grandis confined to Kanchipuram District.
Effect of Panchagavya on Teak Associated Insects

The data on effect of foliar application of Panchagavya with different dilution and its combination

with neem oil is being described in the succeeding paragr

-

aphs (Figure - 1)

(iv)
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(viii)

(ix)

Figurel. Insect pests observed on teak (T. grandis)
(i) Hyblaea puera, (ii) Chorthippus parallelus, (iii) Eutectona macheralis, (iv) Henosepilachna
vigintictopunctata, (v) Paracoccus marginatus, (vi) Oxyopes spp., (vii) Eggs of Aphis sp., (viii) Tetrix
undulata and (ix) Crematulus nasalis.

Table 3: Showing the changes in the occurrence of associated insect pests of T. grandis plantation under
different treatments.

Insect incidents

Treatme

nt 1 Treatment 2 Treatment 3 Treatment 4 Treatment 5
Insect Pest . Reduc Reduc Reduct Reduct
Infe(:;tlonBe:orAl;te B~Al tion Be;‘orA:te B-A| tion Be;‘orAir‘te B-Al| ion Be:orAlijte B-A| ion
° % % % %
:}’ebr':ea 625 |58.0(25.0/-33.0| 56.0 |54.025.0|-29.0| 53.0 |50.0 |16.6/ 00.0| 80.0 |50.0 O‘é'l -45.8| 91.0
EQ&T.Z'.‘JE”S 458 |50.0[29.0/-21.0| 42.0 |41.6|33.3|-08.3| 19.9 |62.5(29.0|-35.5| 53.0 |62.508.3|-54.2| 86.6

4
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Eutectona 45.8 |50.0(33.0/-17.0| 34.0 |45.8(29.0/-26.8| 36.0 |41.6[20.8/00.0| 50.0 |33.0|08.3|-25.0| 75.0
macheralis

Henosepilach

na 50.0 |37.5/20.8|-16.7| 44.0 |50.0|16.6|-83.4| 66.0 |45.8|00.0|-45.8| 100 |41.600.0/-41.6| 100
vigintiopunct

ata

fﬂi‘;gfﬁ;fﬁ: 16.6 |54.0(04.0-50.0| 92.5 |54.0]00.0|-54.0| 100 |25.0(00.0[-25.0| 100 |25.0|4.16/-20.8| 83.3
Aphis sp. 54.0 |45.820.8|-25.0] 55.0 | 12.0 |08.0/-04.0] 33.0 | 12.0|08.0[-04.0] 33.0 |45.8]00.0]-45.8| 100
Iﬁmata“ 333 |41.616.6/-25.0| 60.0 |50.0[04.0|-46.0| 92.0 |41.6|54.0/+12.0] 29.0 |24.0(00.0|-24.0| 100
ﬁgﬁﬂfﬂf“s 200 |16.6(08.0[-08.6 54.0 |16.6 [04.1|-12.6| 76.0 |29.0 |04.0[-25.0 86.0 |37.504.1/-33.4| 89.0
OXYOPs  SPP| 590 | 20.8|21.0|-19.4| 93.0 |20.8|12.5\-08.3| 39.9 |54.025.0|-20.0| 53.7 |33.3|70.8/+37.5| 112

Note:- * Predatory spider(Beneficial); ** Harmless insects. T1- Control (wit

hout any applications),

T2- 1% diluted neem oil (10ml of neem oil & 20ml of soap water (for emulsification only) + 970 ml of water).

T3- 5% panchagavya + 1% neem oil (10 ml of neem oil + 50ml of panchagavya + 940 ml of water.)

T4- 5% diluted panchagavya T5- 7% diluted panchagavya
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Figure2. Effect of different Panchagavya treatments on pest infe
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Figure3. Effect of different Panchagavya treatments on pest reduction percentage on infected teak

International Journal of Research in Agriculture and Forestry V2 e I7 o

July 2015




M. Senthil Kumar et al. Field Efficacy of Panchagavya on Insect Pests Recorded During the Study in
Tectona Grandis

From the results, it is evident that all the panchagavya treatments in different dilutions were proved to
become remarkable changes in the reduction of insect pests (Fig 2 & 3). Among them, Treatment 5
resulted in reduction 91,86. Reduction of teak defoliators and teak skeletonizers viz. H. puera, C.
parallelus and E. macheralis was 75% respectively.

Percentage inhibition rate of hadda beetle (H. vigintiopunctata) and Ground hopper (T. undulata) was
100%. Mealy bug, P. marginatus was reduced to tune of 83. Predatory spider Oxyopes spp. population
was increased to 112% after treatment. Simultaneously, shield bug (C. nasulis) population was
declined to 89% after treatment.

The next best was treatment 4 which resulted in 80, 53 & 50% reduction of teak defoliators and teak
skeletonizers. 100% of reduction was observed on the hadda beetle and mealy bug. A reduction
percentage of 53, 33.3 and 47 was recorded in Oxyopes spp., Aphis sp. and ground hopper
respectively.

Assessing Cost Effectiveness

An analysis has been undertaken on assessing cost effectiveness of panchagavya treatment compared
with a popular botanical insecticide (Neemazel) used by the tree growers. It showed that 7% diluted
panchagavya seems to be more cheaper than other treatments and affordable to the farmer (Table-4)
The cost of treatments includes the factors such as quantity, dilution, mandays and labour charges.
The total cost of 7%diluted panchagavya, 5% diluted panchagavya and a botanical pesticide was
found to be Rs.718.30, 1027.75 and 907.5 respectively. The cost covers treatment for 1 hacter area
with 400 seedlings. It is inferred that 7% diluted panchagavya application is cheaper and cost
effective.

Farmers also use chemical pesticide which kills immediately but plant based and traditional pesticides
such as Neem and panchagavya do not work in the same way. These may cause disturbances in the
physiology of the insect, rendering it inactive although the insect might still be present in the plant it
would not cause any harm (Vijayalakshmi, 2010).

Studies on insect pests occurrence on Teak revealed association of nine pests (Table 1) with this plant
in the selected plantation area. [11] reported that Teak plants are vulnerable to attack by a number of
insect pests. [12] studied 28 insect pests associated with it. The differences between the findings of the
present and earlier workers may be due to differences in geological setting, area covered, and period
involved. Two species of insects viz., Teak defoliators (Hybllaea puera), Teak skeltonizer (E.
macherallis) have been found causing server damage to teak. These insects also have been reported as
major pests of this plant at several places [11, 12 and 13]. Hadda beetle (H. vigintioctopunctata),
scraped chlorophyll from epidermal layer of leaves. Simlar damage by these pests has been reported
by several workers [11, 12 and 14]. Predation by the spider (Oxyops spp.) on insects, H. puera had
also been recorded earlier by [15 and 16]. Population of P. marginatus recorded in present study has
not been reported earlier in teak plantation of Kancheepuram district of Tamil Nadu and hence, it is a
new report.

Effect of different combination of panchagavya treatment proved that the is a change for the plant to
tree acquired resistance against insect pests. The same effects were already documented in soyabean,
Glycine max L., by [2]. Several reports indicate that panchagavya reported to contain pesticidal and
pest repellent activity [17, 18, 19 and 20]. [21] studied panchagavya effect on Southern Sunnhemp
Mosaic Virus (SSMV) reported that spraying with Panchagavya improve the plant health and act as
immunity booster. In the present work insect pest reduction on the 5% and 7% panchagauya followed
by one percent neem oil and one percent neem oil + five percent panchagauya may be due to the
improvement of immunity ingredients present in the panchagavya. Panchagavya also significantly
increased the yield attributes and decreased the disease compare to control is well documented [22].

Table4. Showing a comparison of cost analysis of Panchagavya with commercial chemical insecticide

Treatments Required | Composition | Costin Cost of |Required| Labour | Total | Area | No. of
quantity for 27lit/ha | different | milliliters | mandays| charges [cost (Rs.)covered|seedlings
of 100% quantity | (Rs./Lit) @300/day (ha)
conc. (Lit) (Rs.)

5% 1.350 |25.650 liter of{ 65/ liter |87.75/1.35 3 900 1027.75| 1 400

Panchagavya water + 0

1.350 liter of
panchagavya
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7% 1.820 25.180 liter | 65/liter |118.30/1.8 2 600 718.30 1 400
Panchagavya water + 20
1.820 liter of
panchagavya
5% 0.135 |26.865 liter 0f{450/100ml|607.50/0.1 1 300 907.50 1 400
Commercial water 35
chemical +
Insecticide 0.135 liter of
insecticide
CONCLUSION

There were numerous instances citing the beneficial effect of panchagavya and this was clearly
brought out in the present study. Panchagavya, an organic source proved beneficial in suppressing the
insect pest on teak in the present study, and in addition, attracted and increased the natural enemies.

ACKNOWLEDGEMENT

Authors are thankful Dr. S. Balaji IFS, Principal Chief Conservator of Forests (Research), Ms. Mitta
Banerijii, IFS., Director and Chief Conservator of Forests (Research), SFRI and H. Venuprasad, IFS.,
Conservator of Forests (Research), State Forest Research Institute and C. Sasikumar Research Range
Officer, Vandalur, State Forest Research Institute, Kolapakkam, Chennai. Authors are also thankful
to Dr. S. Malarvannan, Senior Scientist, M. S. Swaminathan Research Foundation, Chennai, for
having given a support in identification of the insect pests and scrutinizing the scientific manuscript.

REFERENCES

[1] J. Vallimayil and R. Sekar, “Investigation on the effect of Panchagavya on Sunnhemp Mosaic
Virus(SSMV) infected Plant Systems,” Global J. of Environmental Research, 6(2), 75 — 79,
2012.

[2] P. S. Sadar, N.S. Kulkarni, S. C. Aithal, M. G. Bodhankar and J. N. Dalal, “Effect of
Panchagavya Amendment on plant growth performance of soya bean Glycine max L. in vertisol,”
J. Embrical Biology, Vol. 1(1), 38 — 44, 2010.

[3] E. Somasundram, N. Sankaran and T. H. Thiagarajan,”Modified Panchagavya for better yield,”
www.Hindu.com/Seta/2004/02/12, 2004.

[4] V. Subramanium, M.Phil, Dissertation Submitted to A.V.V.M. Sri Pushpam College, Poondi,
Thanjavur Dt. Tamil Nadu, India, 2003.

[5] H.N. Ukoima, E.E. Akpan and G. A. Pepple, “Identification and control of fungal pathogens of
Tectona grandis (1.f.) Seedlings in Akwa Ibom state, Nigeria,” Int. Res. J. Plant Science, Vol.
4(1), 12 — 18, 2013.

[6] R.H. Farmer, “ Hand book of Hard woods 2" edition,” London, Trinity Press, p. 243, 1972.

[7] M. Balasundran, “Diseases of Tropical forest trees. Kerala Forest Research Institute. Peechi,”
India, p.18, 2002.

[8] P. K.Sen-Sharmaand M. L. Thakur, “ Pest Management in Indian Forestry,” Indian Forest, Vol.
111 (11), 956 — 964, 1985.

[9] Pandurang Vaman Kane, “ Bhojana-Sacredness of cow,” History of Dharmasastra (ancient and
midival religious and civil law) 2, 773 — 774, 1941.
[10] P. Selvaraj, “ Panchagavyam organic insect repellent,” Nemvazhi Velanmai, 13, 6, 2004.

[11] D. B. Ghude, M. G. Gogate, K. S. S. Nair, J. K. Sharma and R.V. Verma, “Insect pests of Teak in
Mabharastra, India,” Impact of diseases and insect pests in tropical forests, Proceedings of the
IUFRO Symposium, Nov. 23 — 26. Peechi, India, 995-997, 1993.

[12] S. Appanach, S.Y. M. Yusoff, A.W. Jasery and K.K. Choon, “Insect Pests in teak,” Procceding
4™ Conf. Forest Res. Inst. Malaysia, (8), 2 — 4, 2002.

[13] J. Loganathan, P. Soman and S. Maragatham, “ Monitoring of two major pests of teak in
intensively managed plantation through light trap study,” Indian Forest, (127), 1047 — 1052,
2002.

[14] R. D. Katagall, C. T. A. Kumar and M. B. Kurdiken, “Insect pests of teak around Bangalore,

International Journal of Research in Agriculture and Forestry V2 o 17 e July 2015 7



M. Senthil Kumar et al. Field Efficacy of Panchagavya on Insect Pests Recorded During the Study in
Tectona Grandis

Karnataka,” J. Agric. Sci., 13, 176 — 179, 2000.

[15] J. Loganathan and P. M. M. David, ““ Predator complex of teak defoliator, Hyblaea puera cramer.
in an intensively managed teak plantation at Veeravanallur, Tamilnadu.” Entomon., 24, 259 —
263, 1999.

[16] V. Pondey, A. K. Singh and R.P. Sharma, “Biodiversity of insect pests associated with teak
(Tectona grandis L.f.) in Eastern Uttar Pradesh of India,” Research J. Forests., 4(3), 136 — 144,
2010.

[17] K. Natarajan, “Panchagavya- A manual, Other India Press, Mapusa, Goa, India,” p. 33, 2002.
[18] P. Vivekanandan, ‘“Panchagavya advances paddy harvest by 10 days,” Agri. news, 2, 11-11,
1999.

[19] F. Belina, P. M. M. David and M.A K. Pillai, “Effect of Cow’s urine (Panchagavya) on brinjal
pest Ephilachna vigintipunctuate Fab. and Leucinodes orovonahis Guen.,” Madras Agri. J., 92,
358 — 363, 2005.

[20] P. Selvaraj, “Panchagavyam organic insect repellent,” Nemvazhi Velanmai, (13), 6, 2004.

[21] M. J. Prabhu, “Dasagavya - Organic growth promoter for plants,” www.Hindu. com/
Seta/2004/02/12, 2004.

[22] B. K. Yadav and A. C. Lourduraj, ““ Effect of organic manures and Panchagavya spray on yield
attributes, yield and economics of Rice (Oryza sativa L),” Crop Research (Hisar), (31), 1, 1.5.9
reference, 2006.

[23] Selvaraj, “Tamil Nadu Agriculture University,” Website, 2007.

AUTHOR’S BIOGRAPHY

M. Senthil Kumar

The Author of this paper studied his Post Graduate and Master of Philosophy at
Annamalai University with distinction. He had entered Forest Department as an
ecologist at Kalakad Mundanthurai Tiger Reserve, Thirunelveli. He has contributed
inventory studies on Amphibians confined to KMTR. Presently, he is working at
State Forest Research Institute, Kolapakkam, Chennai, as Research Fellow and
involved in the study on Panchagavya efficacy.

it

8 International Journal of Research in Agriculture and Forestry V2 o 17 o July 2015


http://www.hindu/

