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Abstract

Gazal s na genus of processionary moths f

whi ch remai ns understudi ed i n ter ms o]
Il nteractions. This study aimed to expl
ecol ogicatli csh.arlatctwesed a mi xed approach
Gl obal Biodiversity I nformation Facil:i
| ocati on of Nepal to document adult rec
Gazalina tlasysbhleoph@ghest prevalence, st
mot h emergence ti me, with peaks i n May
occurrence above 2000 metr e of el ev at
phenol ogi cal adapt andedsbyceloswsatmoanr ,hsh
Their absence in colder months and | ow
Il ndicate climatic and environment al |
overl|l ap Gheaweemer eem¢h the one of an e
di sease <called Seasonal Hyperacute Par
evidenced species contributed to disea
emergence.

These findings shed I ight on the ecol o
with GenalinmWa underscore the 1 mmediate
control and management strategies i n mi
This study furt hdeerptrhe croensneeanrdcshGaaora,litna a o |
el evati on speci fic ecol ogy, continuou
management aftheasd ofciadndilregeselshed | ight o
Keywo-rdshite mot h, processiohaawnsyverhsa

I nter mi xt a, Hi mal ay a, SHAPU



CHAPTER TONNH RODUCTI ON
1.1. Background

l nsects are an I mportant component of

bal ance ecosystem and hemanofi vaeki haods
diverse (Mspoabaoepetdamld. a 20bPect of 1inte
i nterest focusing on their( Heacnoleotgyal .g,e |
Unddarhéamily Not odonti dae, preoclesamiolhnya
( Thaumet ocpaouesiinnage )tpo olpll emd s t @su msme h t as
domesticat(@®at anbsma.l €Tta xaln.omit2dalglhyeu pl 0o $ e
processi gnasrpefcrhetagdm z abhr pa kfnrooom Asi a mali
from museum moth caflearcdgaldy s e amlordvead t h

processions and i ntaarea cctoirfodiadveirotete th oaslt. |
These moths are commonly monitored and
as they are attracted towards the |ight
| n SAsit &, processionary moths are wide
subtropical r e@a zoanlisisn aghie magreinluys obser ve
| andscape where caterpillars are proce
defoliating t rtehege h®arvaeklihmadlaedepeal € 8 a
chrysol opha, &m@&aazlailnian aa pterdareasv er spor t ed

di fferentspeouhtcaéesy, Nepalsc ORadhuicCaLtEsn I
=M=Z=Z6WA¢ 60 ¢ UWwAW9 éréheeli G| id8 BN W& sud @ d nby t h

factors | i ke temperatur e, el evati on,

determine their reproductive gBadcaesstan
al . ,. 2Opal adirwevrisdee smi xt ursexafenilked eoves
physi ogr asgthiad medieoarn i al |y alsf oGwa zdil g tnian
distribution and sustain |ife cycle. D
their distribution, l i fe history and ec
stages, host pl ant association and i n

unexrpd d.

From the poGazabfe@cosd ogndieadisodtede akt h
ecosystem and to understand environmen
mot hs aroceussimespiecofi ¢c host species ,durin
t hpei ne pr ocesTsh awnmeatyo pnooet ph spdietf yododffRainmipowr s
Pagle |



and Cedr ashutrhogpFear i a ewhialle , n@02tlydi es h
abo@azahobpea planGazalni Nee paalalsgenl oppart e
causeri ous dedlk!| i @Questcug ndof athatad Jamm
Kashmirofr eRgaiidhisd o O W9 6c 2 THI 5 ALNS®SEE C h
understanding their |1 mpact I n forest h
Additionally, t he sbpeehcaivfiiocrasl,| ya nadb oluitf ep r
mat iamgmer gence patterns are not studi e

ecol ogi cal factors and their | ife histoc
management and I mpact to environment du
Il n Nepal, of total about 45% of | and 1 ¢

and diverse climati c ZTeonae s ,t oe xhti(efrdRE,gnafl
2015)Theas @a ztaaxienmaa i n unexpl ored because
systematic survey has been conducted t

abundance, richness, diversityGandlinae
species ecology, l ar val stage, bfudedicdl
QWEGS | 13t q.@GaZHEMBAL es ar e sbelrameeads ttho pcraoubsl
related to human eyes call ed Sagaosbharbdly
dueut i cat(isnegt ahaanidr si an # lefmthplaed hy ay et al
SHAPU diisease reported from Nepal causi
since 1975 ,edwihea b s 06 ua@aezdathwoitithida nand h ar

al . ,. 280089 knowl edgeGagaps$ p @eni & srhiurmmaa te d
antdhenvironment . Thi s needsGazyasttieamaet | C

suspected for SHKHAPUWsIian shwenra nt heey ewsii 4 @ mma
t hem.

1.2. Research Problem and Objectives

The gener adrteobjuedteirsesand and explore t
characteristics Gazadl pdaei ergvsittndir Nseeppeefd | cad n
towards the relationship between insect

Speci ficamomdjectives

1T To document the spaGa zaas$ pdeiasiitersi fpoaitt @ rotni
host iml &Net al
Paga |



T To expl oraep oassstihedccehl ogi cal ,icrhalrwdcitreg il
hi st cGagyaébpeai es
1T To exami nmat d@a mw&bocscsar rence, host pl a

1.3. Hypotheses

Theographi cal Gdizathroibbhwtsisonrc i aft emo rwi e dh
casds SHAPU due to overlapping of the

and environment al conditions thsat Col
speci filrelgwyoair @ mot dasr ea md umadsatn t .

1.4. Significance of Study

This research is the first study that i
to explain interrel ati o®aszha épn doaehtuwneaenn hper:
problem caused by SHAPUNda mdgiatsiea n SHfA Pdly
I nfl ammati on, redness ardkpospire Itos who!f
BHOGET 6! ¢! WAWE S Iwhtiocdhe sFUe=maN Tnbsf ofru rwthheetrh eer x
i nfective or i.mnRiensoedaorgcihc aHas nrsauddart ed t
and animals are orig(seteBeébseth bhepnbt
mothBattisti. et al ., 2017)

Thr oiugvhestigation | ife histGayahpmeaaiee | ¢
thiswsthey i nsights on potenti al assoc
withedentification of host plants, beha\
i nf | ttheanteer gence ofhenvipi tso under pbaerdtt hE
of dtihsepgerssebtnathe prevailing environment.
the audiences concerning about safe he
such har mful i nsect s. By 1 mpl ementing
popul ati anplcminita oheal th aavamewnelssagampa
couhledd p devel op solutionscdwilrd mbe.i gav e Ing

Further mor e, this study provides broad:
ecol ogy. Escal at i Giagz adnwoinehinst | d e fci nsittuedlyy oc
bi odiversity conservation but also to I
di mensions. This study wil/ I nstall a
forest Il nsects whnd wredildd®@dotuttreessve aappr oach
reduce the risk of exposure to SHAPU.

Pag3® |



2.1. Study Site
This section primarily focuses on t
ecoregions, e@lcomatme camd peacdctiso
2. 1P.hly.s i pagmkEacpohr e gi ons
=] India B | =
India
Legend
|:|Nepa\
Physiography L
& :l High Himalaya R
:‘ High Mountain
[ ] middle Mountain
|Siwalik
|Tcmj
0 50 100 200
T N ilom cters
FiglbMaphowing five misy oifodNregppppHi ¢ regi o
Nepal i s wetd$ viemeswnefctod ogi cal =zones

var i atsicoanfsa,toimn ¢ ow
118

CHAPTER 1TMTMMOI ERIS&%L METHODS

he s

rar

regikinm@ades3s 8mi& 6t iam)d.li @ dh e
ecowhstkmprovi de aginversoseméehoBRmP,and

1995; DFRBased édh ogy and geomorweirod ogy
dentified

Pagée



Teri®ift teot al ar ea o fabNokuptaV Pon ¢ kguednetsl uep isel so f
with alluvi al deposits forming piedmon
el evati on 6r3angm.@geaf aloimsi 2céocadeyst ems.

Si wkdl bccupi es 4ay2awBrigf raangd he mountain ran
t he Hinmaloaoytéhiild sal so knewepvasi €h9Banéget
to ImM®&/erallt includes 14 ecosystems.

Mi ddIl e MOoluentraea i oab aultc P4, e sext ended wi tfl
of Nepal . |t | snplaccateafck tdhmudi hg Bmaodbonihget
flans of tBel edv antail @arylatls@ niga@&.OvFE@q @ i ncl u
53 ecosystems.

Hi gh Modmeé ai egi ahbo20b v4e¥s,s ext ended withi.
It occupies the rugged terrain | andscap
fréodm3 to.Oeshlim I ncl udesommE heeadasyst ems

Hi gh &yavtale region covers 23. 9%, extend
occupies the highest peak 11In96t0he twoo r8 8d4,
m.Of total, I't i ncomnmtenser38 ecosystems ar

Gl obal |l y, aNoeofuatll %c av e agsb d3ultr o 6 rkmmgvihad r a .
The number ofi Islpaeenceaversgikomopar ms (6073),
pteridophytes (534), bryophytes (1150),
( GoN, .20¢pnl I nrcd guideerss é @ .asof ol | ows

Ne pwd g e teaxttissonce r t wosnkmimetiderga loamy an Mi xed |
and Gr acwsiltahn dsse v e na naltiofineelg& yoaninsr Al pi ne S
and Meawbive t wo .Aelctoo geegti hoenrs, nine ecoreg

majestic | andscape with diverse flora a

TabliCharacteristic of Ecoregions in Nepal

EcoregilEl evdFl ora and Fauna

Hi mal ayan Mi xed Forests and Meado

TerDaviar |[Bel oviyTagtass!l ands, savannas

Savanng500 nbroadl eaf forest. Grea3

Gr ass| g el ephant, deer (sambar
boar, Bengal fl orican,

Pagx |



Western3000i|Coni fer forests (fir,
Hi mal ayy3500 |[rhododendron, oak and
Subal pi br own bear, Hi mal ay a
Coni fer Hi mal ayan tahr, Hi ma
Forest g Hi mal ayan griffon and
Eastern3000i|Coni fer f orest (fi1r,
Hi mal ayy4000 |[rhododendr on. Red part
Subal pi pheasants and many ot H
Coni fer
Forest s
Westernl5001|Evergreen and deci duo
Hi mal ay2600 |wal nut, horse chestnu
Broadl € hazel ), coni fer fores
Forest s bl ack bear, CoOmmon I
pheasants and many ot Hh
Eastern2000i|Broadl eaf forests ( Oa
Hi mal ayy3000 mapl e, wal nut , al der ,
Broadl € panda, takin serow, wi
Forest s t hroated wren babbler
Hi mal ayy10001 |[Chirpine, bayberry,
Subtropg2000 (bl ackberry, Hi mal ayan
pi ne fg Ghor al , bar ki ng deer ,
various bird and many
Hi mal ay500 7|SalTer mi nal i,aScBamani @a
SubtropglO000 (vari ous climbers and
Broadl € el ephant gaur , tiger
Forest s serrow, golden | angur,
hornbills and migrator
Hi mal -8panr Al pine Shrub and Meado
We s t 3000 |[Rhododemrdrapm,al i r s, A g
Hi mal ayy5000 |[Jurinea, Mor i na, Pot e
Al pi ne Del phini um, Meconopsi
and Meg Wil |l ow. Snow | eopard,
Hi mal ayan tahr, Ar gel
species includi g mal ag
| ammer gei er, gol den e
many others.
East AboveRhododendr on, Pri mul |
Hi mal ay4000 [Anemone, Genti ana, m ¢

Pagt |



Al pi ne | eopar d, Hi mal ayan !
and Hi mal ayan tahr, Ar gel
griffon, Black eagl e &

2. 1. 2. Cli mat e

The climate of Nepalhwiitshihn gshH o/r tdi dviestsaen ¢
bot h iNorutthh dWwedsEadirection, due to rapi

Legend
Meteorological stations

Annual total precipitation (mm)

B Bcow 200 [ |7si-1000 [N 2.001 - 2,500
B 201 -300 [ 1,000 - 1250 [N 2501 - 3.000
[ z01-500 [ 1251 - 1500 [ Avove 3.000 0 75
[)so1-7s0 [ 1.501 -2.000 [ Nodaia L I I

Fi glreMap s heowdraaggneulaé r aiimf aNelp ap a tbte00§ePeanu d1le98 0t al ., 2021)

Pagrke |



B 00F BO0E 86 00°F B 00T
1 1 1

Modified Koppen - Geiger Climate Classification Map :Nepal

B cv- Aw_ : Tropical Savannah
. - BSk : Arid Steppe Cold Climate .
£ Cwa : Temperate Climate with Dry Winter and Hot Summer -
‘| Il ow Cwb : Temperate Climate with Dry Winter and Warm Summer )
Dwe Dwb : Cold Climate with Dry Winter and Warm Summer
B = Dwec : Cold Climate with Dry Winter and Cold Summer
EF :Polar Frost Climate
el ET : Polar Tundra Climate

T T T
BX'00E B00E 86°00E B8°00E

Fi g8revsabpowi ng the cl i mat(eKacrlkais seitf iacla.t,i o2n0 106f) Ne p al

Ter ai regiontrepl oaht ehamactbeye bhzontedand h
summer s, Il ntense monsoon rain, and dry
gradually from the Eastern to the West

region varies from 1,138 mm to 2,680 n
ranges from 8 mm to 535 mm.

The clfi naitveglifo@hur ef ramgedpi ca-t empewat e

andc hasr achtye rhiozteldamd ds slhu mmer s, i ntense mo
dry winters. The Spmweadsii pviatraitai bolne ,p antittehr nt |
rainfall in the Eastern and Centr al De\

varies from a mini mum of 1,138 mm to th

Pag& |



3500
—4—1970-1979

3000 1980-1989
E 2500 CN 1990-1999
£ 5000 2000-2009
- ' 2010-2019
S 1500
S
@
T 1000
@ e,
o .
500
0
LTBZ uTBZz LSBZ UsBZ TBZ LABZ ABZ

Ecological Regions

Figdbecade wise precipitation tr&€mds wahorhondplGHMEadmindrs,oabpin
Nep@$ource,; Lluo weerl ,t r200p2i0c)al 5b0i0o cm,i maT B Z) ,zolep gr< t r-d®Pi0®al, bi oc
Lower subtropical -1b5®&),i mapgp er zownket r(ol@i@dall 0 )b,i oTcelmpneartaitce zba noec | (
(TBZ) , Lower sub al pBBOO0ODhioahidmigpiper 2&we | ( MMAAWict eZloneet (ad3.50 02 (

Il n Middle Mountai ns, ft he p ¢ Ehaumaitdes uibna nrgie
val |l eys-t ¢ mpeaevaatme i nt eerag d reaytse tion ctolod hi ¢
precipitation varies from east to west
Regi onm}l, 898

The climate i1 n Hi gh aworaengtiaonnss raanndg eksi gfh
temperate i n -tempenbateysntoheobigher el
upper most el evations. Precipitation 1in
hi ghest in the Central DaVvepopmepi tBRegio
mm (Figur-di al ayaanareas receive very |
known as cold desert

2.1.3. Society and Economy

Maj ority of people in Nepal are depend
S Ooeeicoonomic | andscape I S i ntricately I
resouwracvesn.g five distincts diefafcenr eznotn ep hhye
uni que type of sociTeakoseetiyngnaneceaoa
area are shaped by varying |l evels of de
cul tur al practices.

Pag® |



Terjalit represents the | owland areas of
et hnic groups l|living withinThhMadhegi on
and migrant popUuAartii ouwlnifunraen eidsvheel difehiot ohde .
Tercomimmuni ties becausewbhferleaviceg, f eeheial

are the major crops. | n aodwitthi ohnni gthoe rf dr
rates andf reesm abbarodsebre dt r ade wi th | ndi a
wil dlifelapdrhkhati ona

Siwali k (Chihe Bawgé)k range itself a
popul at ed wi t h settl ements of ten | oca
communitieGhepw@mmigi has uvel i hoods atrheeirmesi
traditional l' i festyl es. Subsistence ag
economy, though the fragile eceaggyasvtedm
mining also contribute to the | ocal =eco
vul nerfammdm t he easplkrange,f fclloondhs and | an

Mi ddMoeuntiaMindd!l e hil |l s are the primary |
I ncl Bdiamgdhnhse, Gur s,Mgg aarnddewar Mi xt ure of |
groups i nhabits diversenicqgqueée uard apai Tt s
to the i nterAmatmaondlustba@auwmdiryt sagricul tur
where cereal and cash crops are grown.

| arge cardamom, fruits |i ke or aamlgresad Ad
jobs and army and small scale industr.i
| mportant component for maintaining the

Hi gountiadimgmountcaimmuni ties are dominate:
group%ararkes, Sher paswhiRah shi gahndy Lcionvbeur s

areas having |l ess connection to the nat
and different cultures andThealildi ® nar 6
primarily agrarian, with terraced far mi
Communities grow crops |ike maize, mil/l
| i vest o Ek-mruegarsimg.l ays an i mportant r ol e

areas with trekking routes and cul tur al

Hi ¢cih mal ayai ghemal @agadooms ,nant cf on@uenripta ,e s
Bhotainads oitnhhearbsheed househol ds are scatte
Theliirvel i hoods are | argely based on 1| iwv

Pagl0 |



their culture are also unique and.excha

Additionally, tourism, especially trekk
many communities. However, remoteness,
| i mited i nfrastrcdatmarne cpana <sicomiofmi ca n tr
2. 2. | nsect Dat a

2. 2. 1. Museum Coll ection

We collect individual speci men details

the Zo®&dltadgiecdlol |l ecti on Muanad ht {&ZSBI) i t IG
Hi story Museum ,( BWHM)t edcoaBaoinmg o202 B e
specimens from display box are unpinnec

clear i1 mage [fornelacdi mg tthe m abel s 1 epc
Those, I mages wer e | at er characteri ze:
classification and imagetfedmiAiMbehboboRDO]d

(Sugi, 1993)

FighGazalina chrysolopha| Figea€baracterization of (
Museum from the Museum Col

2. 21l22baG Biodiversity I nformation Facil

GenGszatpeaeobomenrsweneeextract eodr@&lacbmalt he
Biodiversity InformatiohbFaOctobeB|] BBOE
202We use the Gawmrad Geancheidkliethatdspeand:
Gazathnws pGaozpahbap s, d altirmaa s@@&z sfmauniafi cat

an@Gazalnhaer Adet ai onal | y, wepasdcsi ce susseydn ong
none of them dlefgto,c |foonra.& enlesit yasndcl eb, pwea €£p e c i
cross checked with the morphological e
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NepalPa(rSugi ,Whlo99%3 )dat a were tiEaceiosmed
i nformation about the date, time and I ¢
madmeecexamycti on f oRFi ntahlel yf urweh eerx tu saec.t
focusing on tdrel target to Nepal

2.32. Direct Observations

Data from the direct field observati on

in different parts of the Nepal fa om A
comptaet abacscen swanssimagl d d dat &r amaNeahle Dur
observatiod,orsmaat ioal, date of the photo
for further phenological study.

2.42 . Rearing and Life Cycl e

OnmMarch 6, 2024, caterpillars from Kul el
85.160143Awememgcobbdeyte;ad ednd nt héhre | ab
Forestry, Agriculture and Forestry Uniyv

They cwenrtee nuwiushegs h eleauvuesn,epldfigsesi & he
of Marechey started to mowéréenodtbseocednt ¢

.A,_"'-. AR A ¥l ,.v‘ N

rpi descendi|Fi g8rCaaterpillars endin
Al nus nepalensi gground base of Al nus nepad
4; oniHbetawdwg) Kghours (7 March, 2024; Ghysg

5. N
Fi guarCat e
canopy of
March, 202

s
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Figal?leocessi#on of caterpil|FigLbOFeeedi ng of caterpilla
the ground at the base of|observed | ate night (28 Jg
Dhansir a, Gor kha)

presence

Fi g1Ceo mp

of

lTete

any

def ol i

ati on (0]

alternati

Tri

Fi glupref t e
observed

et N

def ol
mortality of ¢
bhuvan University,

comlete
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Fi

Al

nus nepalensis (13

glBRearing of Catérpillar

Mar ¢ h,

. R -
gua4 caterp
culty of Forestr

Het auda)

I ar i
y, Agr

Fighﬂmsérved é}oup
surrounhdpgge I10xctober
Namc.h e)

of G
202

FigMﬁ@bSéfQéd Bird (Himala
nepal ensis at Gorkha, Ghy

Ghyachowk,

Gor kha)
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Figanandling caterpillars|Fig22Extracted cocoon and
(22 April, 2024; Faculty d
University, Hetauda).

2.3. Host Plant Dat a
2. 3. 1. Forest l nvent ory

To explore the occurrenGaez atfp @chiee sp,0theanst
the observation comtdaicp ed mii ussteh st hfeo enladt ,i

| evel forest i nventory <carried out by
(FRTCwhile this isThets patil alclgnavade $ ark
ofAl nus neapRhedsecdeandr osnp eacri beosr ewuans c ol | ec
visits during national | evel forest res
Training Data (FRTC). The i nventory wa

systematic cl uster knms agmpildi nwgaa.s Hiarysotulty , o va
each grid node, & campéemrt rcilwusdierc wlfard p
The fidfdstt hel ¢tl ust er established at the
columns from west to east (300 m apart)
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Seconldd8g7ampl e pl ot s wer e per manently

Il nventory. Xl nuk e sneeMlprd tedh sapnsk hioddao d e ndr o
arbomweum fo6Rd ¥ npd modes2pdedclthiev eolcyc.ur r enc e
are taken from the sample plots having

of difdé@iFRNHEC,. 2019)

D\\ T //D
SWo ~ < SE

- -

SEV B soil pit
Vegetation plot
O Seedling and shrub plot

H Atemate soil pit
Fi gRBB8Pel ot Layout of Concentr.ic Circular Sample PI

2.3.2. Agroforestry (Cardamom and Al nus

Agr of oirsetsrgdardyimtiixoendalcul ti viNepah f pewemit c e
commuumpasrte scatterned dhothseesrealgdafpdliilcoge on e
di fferent types of agroforestry practic

and ot her | Loi ckasli,op &t @ ¢ ta d 15 $ -paagsrtoo r aga +ot |
silvicultama, odhieagidt i ¢ ea stha ot endi ng
from | ower belt to higher belt of Nepa

region of Nepal
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Fi gRdAgroforestry practices in Nepal witNomiexihr@avAl e onepadli ®

due to high popul ati o7fiMaderms 202 49f GGa k&lai)na | arvae (

Large Bl ackhmomuthamgihmalie@tman or cash crop
Hi mal ayan region of Nepal ,h stlondabao uatn d6 OBA
gl obal smackéi cally grown in t hkhulmpd ej |
di stricts. It generates good Iinc2d@rmd i n
which was drastically dropped to USD 1
sustainabl e production, diversification
generate mu(litGilpM@D.Ae2CF4)d8al |l y, | arge c
benefited Ah nmsxeadvphwicthh hhiass a hi gher akbt
fixation.i g&inteirmatees! ynul t i mplnad Ilceamdifiidtreso ps
mai nt ai ning of Adreoafrorswsdtrayi nmrbadtiitgyes
cardamoM nauresgp al temmgetsher as it mutually
ni t rfoigxeahtGuadm de et al ., 2013)
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2. Medi cal -3 empsaccntal Hyperacute Panuveiti ¢

Il n 1975, rsaopmleclacyhisregs t o h u wanr eeepyodr rt keldi n d
NepalOhfeol | owi ng yeaar sli@ail martelakr @efwdd i nd
affecting espranedllppdyr eddtve alrea t hat this
to contact whinegg asf wunhd & keum d atmedds ¢ a ma
(Upadhyay .5t nxle.utcinedd £)al o Wt lsreaaakesdn oc c u
every autumhodydesralst arnatng fromheaehg &1
Decenfbeegar di ng tleiunm  r stehmee ochiad e BSseea avbans n ¢
Hyperacut eo PasdHdgBpPphrdByay etclaaslb.b,i n2002% s
within hours or dayeys@ukphoanr elh yesti caall. ,c o2n(x:
201R¢cently, the association between mo
reported i n (tBhoel aNkahteu,r e2 Op2a3p)e r

P

Fi gR e manafefyebcBeceads onal MMympevieBHAPEInked atcd owon s white moth
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Today, we are in the year tohekR02%¢%jshand
SHAPU. There was no proper database to
| mpacted by SHAPU. However, medi cal d o
opht halcmaubedgy he kegestuaxcihr cdeast at. da We goou@
| edPrboyf essor Mada(nF &@trltaesra do fu piddita By o p e u n d
database since the | ast 2017.

2. 5. Data Anal ysi s

Firstly, awke théeecetlteltd esly gtaavmadtaitea fi oanr n

Excel t hat are collected from the Wmuse
use GCLYO®3Morphol ogi cal description and
coll ectChahrahat @ari zed data were transfor

processed for further analysis wi.th pi
Statisti Chaid qu,®rsegnsd ICimkeemer s ed i n R stud,i
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CHAPTER HKFRBRULTS

This study investigated specially focu
potenti al assSacambhas bhetw&emasonal Hy p €
(SHAPU) . All the results are discussed
3. 1. |l nsect Occurrence
100% —
90%
80%
70%
(0]
& 60%
g 50%
S 40%
30%
20%
10%
0%
China India Myanmar Nepal Pakistan Thailand Vietnam
Country

mapsara mchrysolopha mintermixta ®purificata ®transversa

Fi gR6Sepeci eenafs tGmeadi na occurrences. and their frequi

Thtot al nQianzbaebrp acafi me ns a nbde t owbeseenr v1adt 5i 50 nasn
accoun(Cli®r the Soluaxthéo As Nleghpeahadnal ysi s o
di stramongooapuodusiegniafhsigant e 2rald®hd . 82X
df 24= <p .10, I ndi catnansgs otchheartd owma sbhea ween sy
andountries. In addition, Cramero6s V wa
moderate associationGhzeratvepea ¢ heamd ctuhre
countFnigecs ¢ | 2strat es t hegetno@sazl a pnedract ehneti ar

five specdaezsal immaamealpys ar a, Gazalina chry
Gazalina purificatacamaedsGazaleinna otumd m3g
Asi a.

ChinmGazalina dlomysatephai th 60% of occu
pur i faindaéaasver sa

| ndiiGazal i na @horsytselisésso phghest occurrence
foll owpdabwp, intermixta, purificata and

Pag2l |



Myanim&azal i ndompeatas with about 55% of
t hcehr ysol opha

N e pidla zmmdhircy s oH ayweéhat he hi ghest pbhevtal @hd,e
f ol |l oweadp shayrr &t ihn&vnedms & r mi xt a

Paki-Gtazmal i na ohmhtysbhlaophareval ence i n tl

ThaidGamrdl i na ohtysbhophareval ence with
transversa.

Vi etinGianz al i na emhdys$blopipadara both have

1800
1600

apsara chrysolopha intermixta transversa
Gazalinaspps

FigR7Sepeci e®nafs tGheacagrirnean chep a l

| n Nepfailgruerveea27ed t hat there iscansthei s
occurr@amzeaest pedgal @ps.&haea ysalnoaphhananasver se
( X=4188 .83, <dpf.l)) wkazal i na cthrows mbopbhhahes
prevalléanespEoiqngut potenti al ecol ogi cal (
i nfluencing their abundances.
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NEPAL, Tikucha |

esan 5630 55, 28°43" Br.g 30
&7 1a55: :
25 $Asa
L]
feg.F_n’AL 9.55

Lobbichie,

ingrSeG‘éz”alina_ chr Gazal iymao pchhar (‘Female
sa, Nepal in 1 Nepal in 1955( adl It
)
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26

Legend

D Province Boundary

| District_Boundary

O Chrysolopha
0 50 100 200

T S Kilomcters

T T T T T T T
85 86 87 88

FigB0bSepatial distribution mapba®&ge daa maxlxxntaodcrdpr| yasdo | aonpdh ao bi sne rNve
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Gazalina chpeyselsophbhandance has been o0bs
Nepaut of seven. Mag rdar iotmy t dfe B @ aitadk @ n c
Kosthol | owed byantdh e updrda wmidldhdeerse was no pt
i nf or mant it owiw vbmameddhesh and Sudur Pasch

3. 1Di2s.t ri watziashnrrnyesfdlapleal on al titudi nal .

1200
1087

1000
800
600

400
268 257

200
81
] 0
0
0-1000 m 1001-2000 m 2001-3000 m 3001-4000 m Above 4000 m

FigBtkccurrence of Gazalina cltrejydoNeph&d according to

We foundabbatamd&h=zal i na cshpreyxs elso pahcar o s
altitudinal ramgeno(tOo &nd 4 3,9 0@3 , )0 .1)0

indi cattimg digsmdmoerse concentr abeldeft ecern
either a specific habitat preferences o
range ofThd glmast oabundance was observed
3000 m.

Tepeak in tbulkdrbeageoeneatsepde cti dtilcatceond.i
responsible for their surnwkievdlempraao ratt allrie
availi@hy host species and ot her fact o
chrysoilmpiltb&dptr ogii dn@port ant | nftesc maoigo c al

pref er emmacneasg eanmedn t .
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3. 1IEmBe.r gefGazathnpsolnomdnet hs eafr t he vy

() X
$ &5
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o & e
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450
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10 I
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0 |
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Fi gBeGazathnys mlodofchcaur rencesmoatc bording to

From thegGazrgubreal3mbny §olyopdhia hsd agendlefyi c an
across( Kko/Ot7Th s, ¢f.< We Oclaan infer that ¢
particul stirhacto sduiptpiearmglemdmi 82 g moMayh,s Jul vy
and September haveedmtphgapoutadmnicals f or

preferences or ecolOmgitbal opposote,r éshpo
of nmeonbtehr giem ceedhleche nstih kanuar vy, February,

December.

3. l1EMer gefBarathngsolbdph anoodtdthrsd odvsem y e all
Nepal
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Fi g8 8Neu mboefr Gazal i naodolcrcyusr olempcheasm oanct cloost ddoi fanrgd t.eov en year s

From t h& tfhiegsugbearee veetsiiteddi f f eiGazaé s nan
abundoaentcneeen the odd and even( %= a8r8s6 .a7cér,o0
df = 7, p < 0.01) is significant

Gazali na ohlkrcwsaoleoaglea from t he year 195¢
pattern of abundanceatrtshengdtdlreyeade nated
occlur é&dmprtiol Oc tiotbgerra d wa | Il ncrseast hg @apndt |
July and September. I n cemergetincdeadaorcicug
March toi Aggadual wi mgea@&lksiimgt laef cdniol notwhe do f
bystteadily declining tDlwag d&i 4thienetn dv arf
emergednceéeng t he alternate year s cl ear
environmental factors related between a
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3. l1EmergefGaae al i na dmnr yrseollaotpihoane sthmrh d h & 0 (
altitude
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m Less than 2000m m Above 2000m

Fi gBdeEemer gefnc@azal i nbethhwy soaldopalma We pad 00 m

From t h®4 fumamr eanabygyponaneg dti i o teqgGdnttael |iinm
abundbaentceeen bel ow 200 0acm oasnsd tahbeo voeb s2e0r O
(X= 449.51, difs=sitgnipfi<c@nD1l)

Gazalina ohkrcwsaoleoaglea from the year 195¢
pattern of di stribution Belows 2@dtOh nohi s
observation starts from April to Octobe
reaches peaks only i n SOptemlkee20®Bd®bmee
motolbservation begins earlier in Mar ch

of higher frequency between May and Jul

This pattermhsesyggkostpebnat i lmdtd y has differ
depending on the altitude. Bel ow 2000
September could be due to environment a
complex pattern of emergepra&ksalbdhae 2 @O0na
I nterpreted.
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3. 1Enbe.r gefBarathnpsalccphai ng i W0 caelleevnat i 0 |
year s
350
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100 |
50
Q\\?’é @'Z’é’ @@@Q Y&&\\ @@ \"Q 0@’%\ & & 306& S ¢
A\ QEP ad %@Q\ Q %Q qu
m<2000m m>2000m
Fi gBbBEemer gefnc@azal i nacclhrysolgopddeeal.resvati on in o
Il n relation el davw ea redhdarigeesnfeod2n@at Ot ii thu d e
odd years
Regielnow ntehm® 0 gdémaagrtiol Ocwiothheeramak i n Sept e
whi beva 200Maym fOatmotbhera di st Untly. peak
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Bel ow 2thmedgémomen Apri Wi hle Au gt sanlctth opugak
t her e eweroebsssehvhevaean mn@d gemoen March t o .
with a distMagt peak

3. 1Qc7c.cur r Earcratbhpsalcopksanyeat evati on
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FigBrbservations of Gazalina chrysolopha in Nepal bet ween 19
From Bifgurhe specimen collection obseryv
which was nbecaowosneéi davbasresults from e
entomowemg®st ®ergani zed .in a systematic w

600
500
400
300
200 ‘
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m Below 2000 = Above 2000

Fi gB8eObservations of Gazalina chrysolopha in Nepal between
above (2000 m)
From 8Bguhe highest prevalence in the &
di fferent years. Il nitially, there was
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observed highest prevalence
observed in the year 199

3. 2. H®es t Pl ant

n t he

5 after 4 0

y e
year

Tab2Pr esemeei f pet eand alo Gaozsatl ipnlaa ncthsr y,s obl aospehda oinn tNeep aNat i onal F

Species name and records
Alnus Alnus nitida | Rhododendron
Elevation nepalensis arboreum
0-1000 m 57 0 5
10012000 m 634 30 244
200213000 m 259 0 2118
300234000 m 0 0 465
Above 4000 m 0 0 0
Total 950 30 2832

82 83 84 85 86

87

28

26

Legend

D Provinee Boundary

} District_Boundary

@  Alnus
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N S Kilomcters
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From BOigturappehge s At madsscuhsoughoartd Nietp ail s
domi naAledudyndmeael ealnsitg i buti on-hcdddceéehter a

hi gh

and the higher belt of Nepal

28

26

From

81 82 83 84 85 86 87 88

Legend

I:l Province Boundary

| District_Boundary
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Fi gd0Cccur rodhiccecsod eamdbrodmumMepal.
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28

26

Hipmhayglsayaraphic zone, whil e there

t hd Qifti gap p eRahrosd o t ke(anari eaml byo y @wenu r s

t hrougdpalt. The distri but-hiolnl clkbomagiadg vt at
physiographi cisz cmroe ,prwlsielnec et hear d he
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3.Medi cal I
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Fi g4 tRee c corfd SSHAPU
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1 T
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c afsreosm i2n0 1N7e ptaol 202 4

from t he

the three

oc¢Cbr g@rneevee arlagd i tsheeats etrheepor t e d
central towards eastern part o
phiogh ngcepulhéatiNegp,dbedsaiktiy, dagn

and KGamdaki
specifically

province has tShHAPUaghkbest
fromi Klakl&sitndg st si ¢t kan®@ag

Parbhamjamdg Tanahun.
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Fi gad2Gkccurrence of e SHAPP&d cfags@m Nepal by
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Results showad shgnitheant difference i
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From #@gur ddidgumeeedb se&l i years with SH

frequenaoagrd@asoiim@dugust At eshgNioawreembnears. cond
order tbet S&8siAFollfecrasneont hs are distribut
number of cases varied significantly b
September and October. The SHAPU?=cases
782. 41 <®dp 01)
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CHAPTERVIEDI SCUSSI| ON

Overall, this study explorefsr smpetchdéi geal
Gazafooad 1 nAsilf@gheSeutimsects ar e tkhnreown
adult stage as they are the object of e
I n t el Op aysetar s omal oho awple es deasic eesard d/ as
(G. chrysSol dbpha ntémairnddarwmralet dwn hastweell |
Processionary moths are insects that ca
ani madoet h®@etpaedodbygeakcavmadot hBatti st i et ¢
Ol'i vieri aentd alh.e, 1i20pZ3)épeabmsmainn di sease
been hypONMareasn dhear , 2011; .Tupxaodnhoyna yc ael tl ya
compl exhayd mgpgekinessa fpooprhyyl ashedredcol o
di st r ialnpthiemrmo, ogy. We eGpramedalthef gemu
museum col |l,antdi ofnr,o mGBolpFp st thiared g toi ci nd werrv

gener al | dea abewd!| ddiye,i rbahasvirarb,utand o1
Despeltietarhat ure | icointat bbaud@erdsblimadstaeyr
role, specifically in scanty research a

Oft feour 6paeodeptc Nreypsad les ph atehde tnoo sbtey f r e @
obserfwvdd owpd dbrya nsavnedng & rTreseftiandi ngs al i g
the previous st(Rdyx By tkda.abhtayte wwla@h le a
most common ismpeCGo @awdNoaupradcgeentthi@arl avg & ahr a .
I n addition,G.t hteryafnnsevnetrilscat eadnidnh dr et tdead a

| ocat o@.nsc hr yasnad. o pahpad éropad mt er a.t uT lkeer dhait gah
abunda@G.ckhr p$olnoNea al may be attributed
species and theirtpusftailamb&aecgabher obmdrt
their ematrtgenmen t he specddubladgheégighn o
assoowiatth some enviropment alken dvargd tbaorsd awl
thepyul d become probHewmavené uirst lketesheeas fctht u
neededpdtareicic urwietnit ec ochdti,ameotos der t o un
t hhbab, teadol ogy and I mpacts espbamahl gnt:¢
abundant species

The most I mpbisast udepulktskcad wrat rmoynh eonfe
| ar valofGst adhe syasnadl iodoeheat | ftihhbemsit op |l affori n N
Il nsects, unldaerrvsaglla ahddsnigelt @aeei onship 1 s cr
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habitat space as we | | as It provi des
requiremottentamd wNGYEWED? ¢ IR & fsosuLh=dM Nt The
the | ase®icshr ys aldoepghdae garaitowns igght t he mbhos
speciedt Aedtlnlusd ne ppaleeen swisdaegrpir cwldt urnal a
| andsacfapeepaause of itssWudRILOWETheYaRA
Il denti fication of host pl ant s for t he
relationship between species and their
bal ance. Adadullpgl ofma@r| Ityh e a mdonrmgermeatsiuare s
especfioarl hiyls ¢ pl ants threatened by the
cli mat eHcweavhegre,eltevatG.dowiny s @aldgmead €t molb ut
perfelkée |l AnrnepafF.emsipain ti gwlear wed d p ebre yloinndi
of thlenttrlkies wespekltected evidence that
Nepal maoRuhmtdaoidresn,d r o n camb dreewm hGatralil mat
speclihees .observations need t of uret hceorn fri e smee
although IRannppreammod fhicaaaindi dat e as 1its
perfectly withG.t hceh ruwipspod Noepphaan.ge of

Di stribution of i nsescetvseraanld fpal catnhotrss aarned
el evati on. This sGodyy g aabemidacdc c € hatar t €
el evatignssregiaoon 2000 m altitude has |
regsho gthean 2000Tm aaldtistiWecsomparciheado by
et (20, &28B) ch stated that i1 8sgoitfrcoamuhytyly
by the different eamltobmdntami hasttge at
assodiospedli ssri bution are influenced by
to understand t heTihri sdisstturdiyb (.td eondmtr iyfaid ét de p
| ar vaeAlf eesl maptdid ee wsaidst ean s ihckee rdedsqausp | an
f otrhe 1 nsect ,ijant Nemaslt 9dwn ftehre | ower al
occur.r efmde fawndihn e callioggn cal theories t
i nfluence species diversity and distri
humi dity andi dsk8tr npthem0igEoaet abundanc

experience varying |l evels along the el
and abi ot i(cGaad mmd ddheenip earil sstneetr2edtidhden i f i car
factamresf ol i at i onoufsrnemcher Wievmalrs t o i ncr

condiofhiogmser & |Addladbhaemitss et naNepal201é) e
pat theirgnhsl i ght t ke nismplenrti agcealdfi tu@Ge f or
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chrysahdpbahantdlsgierc ilpeass teainairsalbet t er unde
their ecolaoagical dynamics

This studyaGareavegslddd phdi satrmp pyarsehmtwsa s s 0 ¢
wi tstonmfeavorabl e <climatic conditions, ho
concentration of moth ,semecgéncaldmd May.
Septecnobuelnddi cate a pheneclmpeiraihexses poes e
factwhn phovi des preferable environment
moderate to high for theiandatfidgrhgc.ycl e
consistent with Lepidoptera, where temp

and repr odute[t¥IlvieldtpdkHEMURDODWHE MO Mabsence
activity during winter and monsoon mon:
their survival

The di st@Gcthuysaboplsa el evati on mayimher:t
phenol ogi cal patterns. El evati on var
mi croclimates which easily influence t|
availability. This study identifiesthha

apeak i n &kopweelnbvweavthiidtei gkeevation the e
spans from MawchhtetipreObayphedubBgpliranber .
emergencGCazaft emme t o parl | el with the o
Nepahe idn ssepp taaykss onfc ea btuhnadta di f f er accor c
and cdadwelpendent on diffelMdnts adalpd @it ¢ @In
directly related to resources availabil
(111 8n ettatoult@hOat@a)adabl e habi tAltnufsor
nepallmagfect the phesrcltggy oof etxlaenpl e |
period of. |l @€hfsfaodhonhhger hypotheses ne

natural .RepdotduobhbBve success I gatii rofnl u e
bet ween the moth esneirtgemicleihnt§yK® e heesty RI10&
Li kewi se, absence during t he col der n
environment alG. cihnr yrs egyhodprédgali asggyme t hinnogg t h a
observed i n the opo m@Al niidnesmetcited ohuasv i ennge r ¢
st abmad dchleise appare@Gthagaptoapierars omfal co
reflects a dynamic interactionSdasg wealn
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emer geGicter gpshdali ghl i ght s that they have a
although much remains to be discovered

Il n addisi ehudty obs erovfe de nbeiir&nenmicagls od atpthear
suggests that there is complsaxitdhet ¢i ple.
cycl poapsednviiyr onmentmnalodfdagtear swacthse remar
fromarcdh Oct obesrnwduhypaak September, wh
period f or r eprioadvuecnt tyleesne sigpeenackedth pman st |
wafsol | owedohwiercdaehdp addrelrent expl ai ned bas
current &mtcwludeatgel t from comnmplfdx riemtte rf a
|l it ke early momsoonsempkerac¢uwoaet iaonnd humi
resouraed posscthl gopul at ilonn ogtehneert ipcr oscter:
mot hs sumgihneasprtdicee s’Sh aamnmea tyo pnooetga npd ttyloe a
northern pine pTlhawremeti opnay aetrgeorntahve(r a e v
examples of p hbeont chl owgiitchailn sahndf tsacbgss vy
climatic(Banhti st o.Besi dé&s, eDampaziGt ef ac
chrysodmerhgagpat eeo mlisd be associ atpeadeywi t
dynamics, resource availabil iSuch gemiegu
patterns arnand yhpdiveea lbleyenr adboec ument ed i n
béinked with resource avail abi(lIWitkyl,unnpdr,e
1977)

The phenol ogi cal shift i n odd naantdc hei vnegn
wit hSHARU ( Seasonal H ycpaesr ea c.autt Teld e Reasn uivse i &
associ atiionmelrdat weanem gence andNEB8pPHAPEHEHseccrt
emphasizing seasonal and ecol ogical f a
prevalent in Nepal with outbrep&sci fciomanlo
during the monsoon an&HAPEt camsesogerNnNeea
t hpee ak e mer gefnaddec habysseorl vogpsheae ms thHISP U i ke
I Bi nketlemwal éir enloedhdyst | cattwehmgch ei t her carr
or bear toxins that | ead to the hypera
huméaBattisti et al . ,.THR& 1ldi; g rKihfair ed n te t matl
moth active period ahdomHNepadnt enggar t e dc
chrysalppelaesmatmant ri butor to SHAPU di se
l nvestigation lditsssseqQquwat bd SEHBBPUL Such

i Nt ershet wean isnskeman heasltt h are i nfl ue]
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human seasonal dbkehavewot . t Jporeesv addfilSnlca b i t
chrysolnopghae el evation r egi emonduwroinn gs etahs
highlights their ecol ogi cal ninc Aet srha.p
Because during this period rural cC ommu
agricgultrheesye de pirmmxclmos @ tgogwhinslecénltharmae &
exposuhe s$etae rel ©®iadhed byvacttloe si saeht @S
host Ap | amipfadre nasg reorf otrhees tartyt r acti on of tF
| I ghatys have i ncreased the risk of expost
these factors need a thorough wundersta
evidence.
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CHAPTERITGONXCLUSI ON AND RECOMMENDATI O

Overall, thissomsdegriafricthamtt fiemsi Gz sl iima o
speci es ,i adicdh reysspoalnodp hhau man vul nerabi |l ity
SHAPU i n Nepal. Dusiemgonhef p,o steh em ddes aysea

emer ge@Gxzamdnahed with the SHAPU report
suggtels@ishr ys cloaup Waobtehicomeé r i buwf ong SHAS WL
The phenol ogi cal adaptation to elevati
uni que seasonal patterns durseicgoloodd cat
sigmcé@inda t hef uretehde ro frTensee aprdct he nki @ tawze. ema t h
chryselmeplgance andurSHAPde, davwaielt dtlehrd iwt y
hopkt ahmatggr of ounidcl eamnldogpubl i c health | mpl
the urg@gpnopgeofmultidisciplinary approac
rel aGedrtyesol opha

Il n depth investigation is required to I
hi gher ,elnevartdern to wmnolder $sthdmdhnbkiGae¢iory
chrysoA oompmae hensi ve sttlhikyf e, sayxelgali ngd | a
adapt ate @wtni dm, edl i mate and Ipopullsegpwelnes
woudat er mi nGclwhegstbhsoplepresentsdrlay nene¢ h
coubae diffesponhbyble for SHAPUtheGublic
chrysoadndh3ddAsABWCciI at¢ @emtsrhools k d beatidédeel op
communi, yed e @iloanmadlbge sftorpr a c ttihcee shiusoka moefd u
exposur e stocaagunssiencgt SHAPU i n rfPvalt heamd
coll aborative research is requiraedd bet
policy maker s tloasdeddv alif @y i eSsidiAdéevnecnet i on
control
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