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ABSTRACT: Lac insectKerria laccaKerr. is the only commercial lac producing insgcthe world. This
tiny insect reared commercially on many specifisthplants. Lac product is a natural resin of ouiditag
properties which is utilized in many products waride. Lac insects get settled on the host treetala their
nutrition continuously from the same part. Henagddliional fertilizer application becomes most imiaart
component for sustainable host plant growth and daltivation. Therefore, to determine the effect of
chemical fertilizers (NPK) ofrlemingia macrophyllaand lac productivity, present study has been coiedu
The result revealed that chemical fertilizer conalion Ns:Ps:Ks was found to be the best fétemingia
macrophyllagrowth which gives best lac yield and least peftstation onKerria lacca The correlation
study has also proved that NPK has positively arflees on plant growth and lac productivity.

Keywords: Flemingia macrophyllaKerria laccg Soil nutrient; Parasitoid€£ublemma amabilisPredator;
Bhalia.

1. INTRODUCTION

Kerria lacca Kerr. (Hemiptera: Coccidae) is also called asifesect in the world and produces a
natural resin. Lac resin is the only commercialuratresin of economic importance secretedkbyacca
which has many outstanding properties; hence hasadé throughout the world. Lac resin is a lac gland
secretion ofK. laccawhich become hardened in contact with air [1]. is&onsidered as a miner forest
produce but has significant contribution in trileglonomy lac producing states of India [2]. Indideiading
lac producer and exporter [3] globally sharing ab&W percent world’s lac production followed by Thad
[4]. Lac resin has versatile properties which ma&eéhues demand in electronic, food, medicine, adE®,
furniture and many other industries [5]. The tribammunities of Jharkhand, Chhattisgarh, Madhyal&sta
and Maharashtra are conventionally engagedKinlacca rearing on natural host plants viZiziphus
mauritiana, Butea monospernand Schleichera oleosaA significant population reduction in these natur
hosts has been observed in the past decades [6];taddwlimatic and biotic factors; subsequently, lac
production has also been declined drastically. @loee, Flemingia macrophylla (Papilionaceae:
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Laguminosae) (Willd.) Kuntze Ex Merr., has beenddtices forkK. lacca rearing.F. macrophyllais a fast
growing perennial shrub of short height and prodtereder shoots, easy to manage and showed great
potential as &. laccahost, has been utilized to sustainable increase iaccarearing and lac production [7-
10]. F. macrophyllawas found to be a potentilil laccahost plant for it’s bottkusumi‘and'rangeeni'strains
[11-13] K. laccapopulation loss due to insect predation was rembabout 40% [14] and due to parasitoids
about 18.40% ikkusmiand 26% irrangeenistrain [15] has been recorded. This loss causeddegt predator
and parasitoids has been addressed by many maedris, this study emphasis has also been givendesas
the effect of NPK orK. laccainsect predation and parasitisation in additioplemt growth and lac yield. It
was recorded application of chemical fertilizer fmtter plant growth and development was foundetodry
effective. Subsequently, nitrogen fertilizer suppty host plants positively influence the suckingstpe
population, phosphorus gives indifferent effectt Ipotash recorded as negative impact on mealy bug
population [16] and also df. lacca[17], but no study has been undertaken to assessheeprffect of NPK
onK. lacca.

Hence, to promote theé macrophyllafor K. laccarearing and fetch a great lac yield, present shaty
been conducted with NPK application BrmacrophyllaNPK effect has been assessed on host plant growth,
K. laccashell development, lac yield and lac insect pafstsitation.

2. MATERIALS AND METHODS

This experiment was carried out at research campsstute of Forest Productivity (IFP) Ranchi,
India (Latitude 2%21'26”N, longitude 8414'44”E). The seeds of plants were brought fromR(BJ Ranchi,
India and nursery was raised at the Institute oefoProductivity. Environmental condition paramgteiz.
average temperature, relative humidity and rairdalihe lac cultivation period is presented in Ealbl The
seedlings were planted at the distance row to rdwm and plant to plant 1.0 m. The experiment was
conducted in randomized block design (RBD) mannién wine treatments of chemical fertilizers N, PK&
at different combination®iz.T1=Ns:P;5:Ks5; T2=N;5P5:Ks T3=N;5Pi0:K1s5 T4=N5:P5:K10; T5=N;0:P15K10;
T6=Ny0:P15:Ks5; T7=Nig:P10:K10; T8=Ni5:P10:Ks; T9=Ns:Ps:Ks and along with a control. Two months old
twelve seedlings were planted in each treatmentvaare replicated thrice. Fertilizers treatment \applied
in July and February months followed by irrigatitwice in a year. All the recommended basic cultosat
practiceviz. irrigation and weeding [18] were done regularfter one year, Kusmi’20 gm brood lac per

plant was inoculated in the month of July.

Table 1.Environmental parameters (average) of lac cultivalocation (2012-2014).

Months Temperature (C) Humidity (%) Rainfall (mm)
July 27.11 74.14 385.00
August 26.31 77.97 564.33
September 25.00 70.00 638.83
October 22.10 63.17 529.50
November 18.73 63.17 268.67
December 15.18 56.17 274.50
January 15.14 56.67 405.33
February 19.05 55.83 410.50

Five plants were randomly selected and plant dgradetta was recorded at two months of interval till

lac harvesting. Plant parts along with lac incriistawere collected at monthly interval and broughthe
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laboratory and reared for predatramabilis, P. pulvereand parasitoids infestation observation. Host plant
was harvested at lac maturity in the month of FatyuThree randomly selected plants out of fivestld
host plant, encrusted with lac insects were reabrfde lac yield. Subsequently, same harvested laltly
were used for stick lac and scrap lac yield obsmma. Twenty lac insect shells were randomly reetbv
from four plants and weight have been recorded fpesore hatching of nymphs. Data was statistically
analysis with one way ANOVA (analysis of varian¢e)drown the result and significant differences aver
calculated at P = 0.05. To find out the relationoam plant growth, lac yield and parasitoids anddpter
infestation, correlation analysis was done usimg3RSS 21.0 statistical package.

3. RESULTS AND DISCUSSION
The data of experiment recorded are presenteablag and described as follows:
3.1.F. macrophylla plant growth and lac yield

The data presented in Table 2 revealed that marigmowth of the host plant was observed (243.50
cm) in T2=Ng:Ps:Ks was significantly superior followed by T3z8P;¢:K 15 (228.67 cm) over control (136.33
cm).

Table 2. Effect of chemical fertilizer of. macrophyllaand lac yield.

Treatments Plant height Brood lac yield Stick lac Srap lac Shell wt.
T1=Ns:Pi5Ks5 216.89 502.11 115.09 20.13 0.0392
T,=N;5PsKs 2435 659.33 127.36 36.25 0.0482
T=NisPioKis 228.67 533.94 102.01 26.36 0.0451
T4=Ns:Ps:K1g 220.00 448.72 95.79 20.90 0.0422
T5=N1g:P15:K 19 197.17 399.22 86.02 17.02 0.0393
Te=NigPisKs 209.78 387.44 83.77 14.74 0.0417
T=NigP1oK1o 202.72 597.33 136.7 24.34 0.0467
Te=N15P1o:Ksg 210.39 420.83 85.75 14.35 0.0453
To=Ns:P5:Ks 202.94 368.78 84.97 16.89 0.0462
T10= control 136.33 249.33 58.97 7.8 0.0322
SEMzt 11.53 294.15 16.65 3.62 0.0031
CD at 5% 30.89 105.12 51.24 10.83 0.0091

Brood lac yield was found to be maximum (659.3Blagit) in T2=NgPs:Ks significantly higher,
followed by T7=NgP:10:K1 (597.33 g/plant) over control (249.33 g), Butcktiac was maximum recovered
in T7=Nyo:P10:K 10 (136.7 g) followed by T2=N:Ps:K5 (127.36 g) over control (58.97 g). Scrap lac yiekk
maximum found in T2=N;:Ps:Ks (36.25 g), followed by T3=N:P1¢:K15 (26.36 g) over control (7.80 g). Lac
shell weight was highest recorded in T25R5:Ks (0.0482 g) followed by T7=N:P:0:K1 (0.0467 g) over
control (0.0322 g).

In this study, fertilizer combination supplied winmaximum nitrogen and least phosphorus and potash
has obtained the maximum growth. It seems thabgétn increases the plant succulence, additionally,
potassium application in soil increased water uptakd reduces dry matter per cent in plant shc&jtdhd
make the plant more succulent which favours laedhfeeding and growth. The findings of [20] comied
that nutrient management of lac host trees incredise lac productionK. lacca insect has obtained the
maximum vyield [21] shell weight reared dizyphus mauritiang22]; and inF. semialataapplied with NPK
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in combination [6]. Additionally, the findings ofuBn [23] argued that, lettuce plant growth was ey
related to N concentration while, K and P concditnawas linearly related. In the same treatmeab{s has
given the best brood lac, scrap lac yield and leatl sveight. This may be because of treatment segplith
maximum nitrogen which has made the plant moredant and susceptible to the lac insects feedimis T
finding of previous worker says that nitrogen fedr positively influences the plant growth andlieores
[24], nitrogen fertilizer which increases the swaliability of plant and to recover from herbivdieeding
[25-27]. The increasing supply of N fertilizer liarrea tridentateand other plants plant increases the amount
of nutrients availability for insect and also ingse the population of sucking insect pests [253@8-
Similarly, increase in soluble nitrogen in leafstig, increases the fecundity and developmenta Htéhe
green peach aphi8Jyzus persicagd31] and leafthopper [32].

Increasing application of phosphorus fertilizegatvely influences the leafhopper population and
reduces the sucking pest population in paddy [J2+88aly bug on and. telariusmite population [16, 36].
Minimum level of potash supported the lac growthrin study this may be because potash fertilizeremees
water intake and reduces the dry matter conterihénplant and, similar to potassium at enhance@slos
induced resistance to rice against leafhopper agative effect of K was also noticed bh persicaeaphid
and on leafhopper population in rice [34-36].

3.2. Predation and parasitisation orK. lacca

Table 3 reveled that minimum infestation of pred& pulvereawas recorded in T2=\Ps:Ks (1.87/4
cm), followed by T4=NPsK;q (2.00/4 cm) over control (2.89/4 cm). While, leasfestation (non-
significant) of Eublemma amabili§1.53/4 cm) was recorded in T2:\Ps:Ks, followed by T3=NsP1o:Ks
(1.58/4 cm), over control (2.00 larvae/4 cm). Cheahifertilizer nutrient combination T25NPs:Ks was
recorded significantly least parasitoids infestat{@1.06/cm), followed by T7=N:P10:K1q (12.78/cm), over
control (19.94 parasitoids/cm).

Table 3. Effect of chemical fertilizer on predator and mat@ids ofK. lacca

Treatments P. pulverea population/4 cm  E. amabilis population/4 cm Parasitoids
T1=Ng:P15K5 2.33 1.64 14.67
T,=N;5PsKs 1.87 1.53 11.06
T=NisPioKis 2.39 1.58 14.89
T4=Ns:Ps:Kqo 2.00 1.86 15.78
T5=N10:P15:K10 2.19 1.70 16.11
Te=NigPisKs 2.18 1.71 15.17
T=NigPioK1o 2.49 1.73 12.78
Tg=N15P15:Ks 2.38 1.83 14.89
To=Ns:P5:Ksg 2.15 1.72 15.72
T10= control 2.89 2.00 19.94
SEM+t 0.23 0.27 1.63
CD at 5% 0.66 0.77 3.86

The similar findings were also recorded by Kun@njhere it was revealed that fertilizer combinatio
with more nitrogen received less parasitoids anedgtor infestation in lac insect. Similarly, incsea
nitrogen doses suppresses the activity of parasiisps of cereal aphid was recorded [37] and negsti
affected the predator/pest ratio [38].
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3.3. Correlation study

Chemical fertilizer NPK application influences thlant growth, which was positively correlated (&b
4) with brood lac yield (0.789), stick lac yield.§@2), scrap lac yield (0.800) and lac shell wei@§h?88).
Similarly, brood lac yield production showed paoaiticorrelation with stick lac yield (0.952), scrag yield
(0.941) and lac shell weight (0.727), but negagivebrrelated withP. pulverea(-0.482); E. amabilis
infestation(-0.758) and parasitoids infestationg32). Similarly, stick lac yield was positivelyrcelated with
scrap lac yield (0.835), shell weight (0.653) amdestation ofP. pulverea E. amabilis predators and
parasitoids was negatively correlated (-0.385)663@) and (-0.888), subsequently. Shell weight fsasd to
be negatively and significant correlation wikh pulverea(-0.604), E. amabilis infestation (-0.621) and
parasitoids infestation (-0.868), but the parad@&ainfestation was found to be positively correlatiwith
E. amabilisinfestation (0.777) anB. pulverea(0.631).

Table 4. Correlation between plant growth, lac productiod arsect pest infestation ¢t lacca.

Correlqtion Broodlac  Sticklac  Scrap lac Shell P.pulverea  E.amabilis Parasitoids
matrix weight /4 cm /4 cm /cm
Plant height 0.789 0.672 0.800 0.788 -0.807 -0.801  -0.843

Brood lac 0.952 0.941 0.727 -0.482 -0.758 -0.931
Stick lac 0.835 0.653 -0.385 -0.667 -0.888
Scrap lac 0.709 -0.607 -0.795 -0.865
Shell weight -0.604 -0.621 -0.846
P. pulvere#4 cm 0.583 0.631
E. amabiligd cm 0.777
Parasitoids/cm 0

An experiment conducted for lac rearing lersemialata resulted same correlation [6] and itdias
proved that application of phosphorus, negativefluences the leafhopper population and reducstilcking
pest population in paddy [32-35].

4. CONCLUSION

Each organism on the planet need energy for tbeiwelopments, similarly, plant fulfils their
nutritional requirements from the soil for theirmgwual, growth and propagation. Sometimes, soildmee
inefficient to supply required nutrient to the glam this condition additional nutrient requiredke apply in
the soil in form of chemical fertilizer or other axes. And, if any other insect is drawing food frtm plant
then, additional nutrient application become caitifor plant survival. In this study, hoBt macrophyllawas
grown with additional nitrogen, phosphorus and pbthas obtained the maximum growth. But maximum la
yield was recovered in least P and K treatments Thay be due to effect of nitrogen, which increabes
plant growth and made the plant more succulent fandrable for insect feeding. Subsequently, potash
increases the water uptake and reduced the drgmwhtent in the plant. Hence, it may be recomradnd
that rearing oK. laccaon F. macrophyllashould be applied with additional NPK to get betée yield and
lessK. laccainsect pest infestation.
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