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ABSTRACT

The red spider mite or Oligonychus coffeae Nietner is a significant pest of tea (Camellia
sinesis L.) in the majority of tea-producing nations. In Northeast India, it is among the most
devastating pests that affect tea plants. Currently, synthetic acaricides are used to control the
pest. Excessive use of which causes a variety of problems, including pesticide resistance,
Impact on species not intended to be affected, environmental pollution, and residues in tea.
Alternative pest management techniques are thus being used more frequently; however, the
continued use of synthetic pesticides on food and beverage crops is raising concerns around
the globe due to their possible impacts on human health and the environment. A promising
approach for controlling several pests has been made possible by recent advancements in
nanotechnology. In the current work, biological synthesis of zinc oxide nanoparticles and
iron oxide nanoparticles using cow urine and cow dung extract and acaricidal effect on O.
coffeae was reported. UV-vis spectroscopy, Fourier transform infrared spectroscopy (FTIR),
scanning electron microscopy (SEM), and energy dispersive X-ray (EDX) analysis were
used to bio-physically characterize the biosynthesized iron oxide nanoparticles and zinc
oxide nanoparticles using extract of cow dung and cow urine. An absorption peak at 410 nm
was observed in the UV-Vis spectra of cow dung-mediated zinc oxide nanoparticles,
whereas an absorption peak at 365 nm was observed in the cow urine-mediated zinc oxide
nanoparticles. UV-Vis spectral analysis revealed an absorption peak at 290 nm, and 293 nm
for cow dung extract and cow urine-mediated zinc oxide nanoparticles. The biophysical
characterization of the synthesized zinc oxide nanoparticles using cow dung extract had rod
structures with particle sizes ranging from 44 nm to 60 nm, while synthesized zinc oxide
nanoparticles using cow urine have spherical structures with diameters ranging from 24 nm
to 40 nm. Iron oxide nanoparticles synthesized using cow dung extract and cow urine were
spherical in shape, with particle sizes ranging from 50 nm to 55 nm and 46.5 nm and 73.5

nm, respectively. The experiments carried out under laboratory and field conditions



significantly demonstrated the efficacy of biologically synthesized zinc oxide nanoparticles
and iron oxide nanoparticles using cow urine and cow dung extract for the control red spider
mites. Using the leaf dip and spray method, the acaricidal effect of biologically synthesized
zinc oxide and iron oxide nanoparticles at different concentrations of 100 ppm, 250 ppm,
500 ppm, 750 ppm, and 1000 ppm, was tested against O. coffeae at various stages (adults,
nymphs, and eggs) at the laboratory. The mortality percentage of the pest was recorded for
the different concentrations of nanoparticles tested. The mortality was observed to be dose-
and time-dependent, i.e., mortality increases with an increase in the concentration of
nanoparticles. The mortality of 71.67 % and 86.67 % against cow dung-mediated zinc oxide
nanoparticles, 83.33 % and 98.33 % against cow urine-mediated zinc oxide nanoparticles
was observed for adults and nymphs of O. coffeae at 1000 ppm for the leaf dip and spray
method. Mortality of 63.33 % and 93.33 % was observed against cow dung mediated iron
oxide nanoparticles, and, 93.33 % and 96.67 % mortality against cow urine mediated iron
oxide nanoparticles was observed for adults and nymphs of O. coffeae at 1000 ppm for the
leaf dip and spray method. The ovicidal activity for leaf dip and spray method was observed
to be 61.11% and 64.44% for cow dung-mediated zinc oxide nanoparticles, 95 % and 96.67
% for cow urine-mediated zinc oxide nanoparticles, 66.67 % and 70 % for cow dung-
mediated iron oxide nanoparticles, and 51.67 % and 98.33 % for cow urine-mediated iron
oxide nanoparticles on eggs of O. coffeae at 1000 ppm. Deposition of eggs by adult mites
on treated leaf surfaces decreased significantly, and the viability of eggs was also
significantly reduced. Field bio-efficacy results indicated that the cow dung-mediated zinc
oxide and iron oxide nanoparticles and cow urine-mediated zinc oxide and iron oxide
nanoparticles at 750 ppm and 1000 ppm concentrations were highly effective against O.
coffeae and were superior to the commonly used pesticides like Azadirachtin 0.03% EC and
Propargite 57% EC. Different dosages of the zinc oxide and iron oxide nanoparticle solution
and cow urine-mediated zinc oxide and iron oxide nanoparticle solution were sprayed onto
tea bushes, but no phytotoxic effects were observed. The appearance of liquor, flavour, and

Vv



taste of black tea manufactured from tea shoots treated with these solutions was unaffected
by the treatments, and the tea was free from any taint. Further, the cow dung-mediated zinc
oxide and iron oxide nanoparticle solution and cow urine-mediated zinc oxide and iron oxide
nanoparticle solution had no significant effect on nontarget natural enemies and soil
microbiota. Cow dung and cow urine-mediated zinc oxide and iron oxide nanoparticles
showed no significant antibacterial effects against Escherichia coli, Bacillus paranthracis,
and Bacillus thuringiensis. This study concludes that cow dung-mediated zinc oxide and
iron oxide, as well as cow urine-mediated zinc oxide and iron oxide nanoparticles, are both
efficient against O. coffeae and may be employed as a substitute pest control agent in the

future to manage tea pests.
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AR
Red spider mite or Oligonychus coffeae Nietner ST&T=1 a1 SdTGa =1 & 91 (Camellia
sinesis L.) @1 U HEAYUl HIc ¢ | QAR YRd H, T8 919 & Uil & guIfad & ardl
oy faRIe R ®icl # A T g1 b, ®ic o1 FafHd a1 & fog Ridfes
TREESY &1 I f3har o 71 g 3rcifiies Iudiv @ &8 e &) Hany et
gl g, o PicT=Ies UfeRkty, THIfad =1 81 aTel USiifadl UR WHTd, Tafaror Uge 3R
I T A=Y A & | dBTeded Bic UL Th-ih! B 38 YR 3fUDH IR SUART b
STETR; BTeliicp, W 3R 07 Tl R Ridfees FierTres! o1 FRaR STanT ATd Wi
3R qOfRUr W P JUIfId THEl & SR gfHar R § R{Kiar 9e1 R W B
SIS H giferan Uil I &3 Bic &I Fifid s & T ue siemeHe efdeiu
THT B T g1 9aH B B, T SR T & MR & 37 BT SUAN B i

JHHATSS AAUICH T 3R IR TS S AU h e & wifdd TRATUT 3R O. coffeae

W@Tﬁﬂﬁ@ﬁqﬁ-ﬂa Elﬁ“v'ljl:ﬂfﬁ"lé At UV-vis spectroscopy, Fourier transform infrared

spectroscopy (FTIR), scanning electron microscopy (SEM), and energy dispersive X-ray

(EDX) analysis BT IYANT Sg-Hifde 0 T ST AT and iron oxide nanoparticles using
cow urine and cow dung extract WWW%@HW%WWW T M &
TR BT ITANT HReh YA zinc oxide nanoparticles & UV- Vis spectra T 410 nm W
Uh 3NV FRRER ], |2 Tﬁ'ﬁﬁﬁ JUIRT HIP zinc oxide nanoparticles H 365
nm TR SRV fRRER ST T | UV- Vis spectral fa=zaiwor 3 290 nm 3R 239 nm WR T
& MR & 3 3R Tﬁ'ﬁﬁ DT SUTRT B iron oxide nanoparticles o ol T a=NyoT
RRER &1 gamT foedl M1 T & MaR & 3 BT SUANT B A zine oxide
nanoparticles & STABTSTEHS &N GO H 44 nm T 60 nm TP HUT 3THR & 1Y S
TR Y, Safds TEH &1 SUINT A dTed Y= zince oxide nanoparticles T 24 nm I
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40 nm dF & TN & 1Y MR WIS gicit g | T & MR & 3 3R T BT
JTINT Fxop WA iron oxide nanoparticles ATHR H MABR &, oD ST 3THR
SFHRT: 50 nm ¥ 55 nm 3R 46.5 nm 3R 73.5 nm & | TANTRITAT 3R & &1 fufaal & dga
T T UaRT A Sifde U Y TRAfd zinc oxide nanoparticles 37 iron oxide nanoparticles
1 THTTHTRAT H T 3R TR & TeR & 3feh T U] fohan| ot f&T ok W ugfa
®1 ST Fd gU, Sfdd U J URAMT zinc oxide nanoparticles 3R iron oxide
nanoparticles @ 100 ppm, 250 ppm, 500 ppm, 750 ppm, 3R 1000 ppm & fafiw Tigol TR
TOIRERSd UHTd o1 fafid TRl H 0. coffeae o RIATH UR&r0T b a1 (a0, Fvp
3R 313 YA H| Yo & UfA=Id &1 T0FT A1l &1 fafid Tigar & 91 &t T8
R TG R B GH W AR 3R 97 R R @1 71, i nanoparticles @1 THRIAT
o 3fg & 1Y dgdl |1 T & TMeR Pt HERIT dTd zinc oxide nanoparticles 71.67% 3R
86.67%, TIRTF-HERY zinc oxide nanoparticles 3 RATTH 83.33% 37 98.33%, T & TMeR
&1 HEIRIAT 1A iron oxide nanoparticles & FRITTE 63.33% 37 93.33%, 3R THH-AeORY
iron oxide nanoparticles % RITTH 93.33% 3R 96.67 % T ST 3R W fafd I gRT 1000
ITH | 0. coffeae & TID! R RRTS RIATH Jo & <& T8 | MaR-HHR zinc
oxide nanoparticles & o afifawrgsa fAfafy 61.11% 3R 64.44%, THF-HERY zinc
oxide nanoparticles & o7 95% 3R 96.67%, 7T & TMR-HEIYY iron oxide nanoparticles
& o7 66.67% 3TR 70%, TF-HERY iron oxide nanoparticles & foTT 51.67% 31X 98.33%
o f3U 3R T fafd I §RT 1000 ppm TR O. coffeae & 33T TR Yo &R S/ T8 | JUATRA
TRl B! TG IR TG Gl gRT SIST BT STHIG B! HH 8l 7T, 3R ST 1 Shaerd
W HTHI 1 B TS| &F Sg-UHIGHINGT P IRUMHT 3 Tabd fear f 750 ppm 3R 1000
ppm TS TR 19 & MER-HER zinc oxide 31K iron oxide nanoparticles 3R THE-HeIRY
zinc oxide 3R iron oxide nanoparticles, O. coffeae & FAATE 3/ UHTH & 3R MTHAR
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wwﬂwm ST 9Tal PIeTRIS Sy Azadirachtin 0.03% EC 3R Propargite 57% EC |
SER 4| I DI 311%?13[ TR TG & MeR-HA™ zinc oxide 31K iron oxide nanoparticles
Bl REIN Tﬁﬂﬁ-ﬂw Tt zinc oxide 3R iron oxide nanoparticles TIcT D1 S{eT-31eHT
TQR1F P fSeHa a1 1T, Afhd ®is BRclela® THE Tal o[l 7| 37 9idl 9
QARG I1g &1 Hie ¥ P HIeh 9/ 31 TR, WG 3R Wi TR I smuifad
T, 3R 9 forddt o Faie O god ot | S ST, T & MaR-HERY zine oxide 3R

iron oxide nanoparticles ﬁ?{ﬂ:{ &ﬁTTﬁH}I{?ﬂW zinc oxide 37K iron oxide nanoparticles
TR &1 TR-Afed Wi gRu-! 3R gt & ATghIarie] R $is Hg@qul THId el
TSI T & TMeR 3R ﬁﬂﬁ-ﬂ?ﬂ@[ zinc oxide 3R iron oxide nanoparticles 9 Escherichia
coli, Bacillus paranthracis, 3R Bacillus thuringiensis %@W\?ﬂ?ﬂ@%ﬁ TYTq feam|
Y HAYIT BT B % {5 T & MER-ALR zinc oxide 31X iron oxide nanoparticles,
1Y gl W—HW zinc oxide 3fR iron oxide nanoparticles, GHI 0. coffeae & RAeTH
HT & 3R HiTSy T yeieH & e uep fawed die fa=on woie & wu & g feg on
qHhd g
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% = | Percentage

°C = | Degree centigrade
ml = | Milliliters

cm = | Centimeters

mm = | Millimeters

cm? = | Per centimeters
ml? = | Per millimeter

M = | Molar

mM = | Millimolar

g = | Grams

rpm = | Rotations per minute
nm = | Nanometers

0 = | Theta

+ = | Plus minus

Ha = | Hectare

ppm = | Parts per million
RH = | Relative humidity
TV = | Tocklai variety
uv = | Ultraviolet

Vis = | visible

um = | micrometer
ANOVA | = | Analysis of variance
CD = | Critical difference
CVv = | Critical variation

XXV




I/ha

Liter per hectare

SE Standard error

hrs hours

Fig Figure

min minute

ml/min Milliliters per minute

EC Emulsifying concentrate

IPM Integrated pest management
RSM Red spider mite

MRL Minimum residual limit

psi Pound force square inch

RBD Random block design

No. Number (s)

EPA Environment Protection Agency
WHO World Health Organizations
FAO Food and Agriculture Organizations
EEC/EC European Economic Comission

XXVi




	1PrRevised thesis Mansi Mishra 10629 (L-896).pdf

