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Joint Predatreerdati on (I ndPrvedatish ( %)

Group N SE N SE

P1V1 43. K 2.7 86. H 4.9
P1V3 44 . 8 2.9 89. 6 5.9
P1V5 45 . 8 1.9 91. 6 3.8
P3V1 47. K 1.3 94. 4 2.7
P3V3 45 . 6l 1.8 91. & 3.6
P3V5 45 . K 0.6 90. A 1.2
P5V1 48. 6 0.8 96. 8§ 1.7
P5V3 47 . 6 1.1 95. K 2.1
P5V5 49 . A 0.4 98. 8 0.8

Not e: SE = standard error



AGRI KULTURA CRI

Jourhnh@sN1 -§276 2

June

FigAcumul at ed p
pseudo
e

compet i ve

ananud/at ani a)
it conditions

redati on

during

three

nPar gosdat
c oNn sl tanpiargv a t

—— -
:-h-‘ p
- —
L
] - A - A
M
Day
—_— P1V1 = -« P1V3 = - P1V5
-« P3V1 P3V3 == = = P3V5
- - P5V1 P5V3 = - P5V5
Fi gThaé. devel opment of j ol
pseudoannul Reghhi aadttar
l ugednusg i ng three days observation

202

per Pandageas
| Noimeap ar vatuadelug

e
d

(0]
a

n
a

(o]

S
y

r



)
AGRI KULTURA CRI Jourhnh@sN1 -§276 2 June 202
)

Joint Predator Mortabémdiyti on, cannibalism
occurred bet ween [
Unfortunately, t hoef aPt.t e nppste u d avamenrud aast a ,
ess t he BPH pogp wkbaki omonmpyet i ti on 0
i nt pr ed atboertswe et di f hiemeéiaxi dual s
resulted (Ri darenf). and even
petition (com et i.t or Ied
Poprey o 0BTy RY, Yo g,
f both . PS e doannsu av vaalnd ab
a fluctuapte amd n
¢ 0
e

O D®DOWnwC

il
The P1V3 cBmEYLPemBH!gtmer tha
ators was C A W‘%hd s |S%qemor

mortalities 'Ql(ﬁllaWInnlng
individuals of
bl e 3).

= 3 O

-0 = -
o wm

t ment
arérbesFeegrvatw
doavrmlmultahea
ré when the der
?

—-
QNTT DO T DS TO

~os—~"<aooT—aoco

P D® 54
= T T
=

P

o

s
wm.
=
_@<cm
b=

Canni balism and

d t he mo r [ duallneav\thaj
S
i

| crease.
E/é E]é pred:
c ompet it
mpetltlo wa !
1 and
s % 1P\rﬁls wa s
tsi hartribua ata_
not

p
A§1 0 ex hi |
i h i or .

behav

uhataserve
hFe fqrmer
diha shove
e tPH i€y OF

during

o O OT Q.—'<

=

L o
e
a

DOV

—

s e
or
ati on, wi t h
.fopseudohawnuh
mortalM.ty | itnh
s e in mort a
P. pseudowhnWEkatla
mortality reached
-day observation.
deat P .omseudoiamnkl1l W
d there wasV.nol idn
5Vvi1 but t he

p

n

t

D
Q
TN
GF('DO
DT SVOTD
f—r(rp_jx"" 33-Dm—"3<3
- % -~
D 30"" =
D O o< @
~+
O

— @

>

Z<))

~
=)

?_"'80._9 o

dD(D(Dg S Yo 0

tors occu
n, that 79

.0
—

S
o)
oL o
a1
b
e

Mortality of(Papodwmda psecuddaothonrn¥id raa rai a
i npatNand apar vaunddrugceonmspet i ti vdeayondi ti
bservation).

pseudoannulat\/a [ in
R/Iortal|ty _Mortal
(Individuals) (NnSE vi d

.2

Joint PredPa't
Group

. 2N

. 2N
. 4N
. 6N
. 2N

. 4N
. 2N
. 2N
. ON

]
o

P1V1 0.2
P1V3 0

P1V5 0

P3V1
P3V3
P3V5
P5V1
P5V3
P5V5

P P P P OB
0N O NOOO

2y 2y 2y 2y 2 2
O O O O0OO0OO0OO0O O
P O O OO0OO0OO0O0o
O O O OO0OO0OO0OO0O O
W N DNNNMNNDNNDND N

21 2
N 0100 O W b

Not e: SE = standard error



)
AGRI KULTURA CRI Jourhnh@sN1 -§276 2 June 202

e itfMtij htett i
100.00
90.00
. 80.00
& 70.00
< 60.00
2 ceseszentillie
'E 2888 TS T TTCAR SR A se
£ 30.00 --"“"-".--‘ﬁf"
20.00 = . Tl
10.00 ee
0.00
1 2 3
Day
—P1Y] eseees PIV3 === P1V5 — vt ¥ s e P1V5
------ P3V1 essees P3V3 «vssee P3VE sseses PV sseses P3V3 cosese P3VE
------ PEV1 == « PB5V3 esseesPEVS e P5\/] ==« PEV3 seeses DEVE
FigJob.nt predator mo rNiallaiptay vaiurmdesrwupgpne
competitive cPadidbsanspsémdbaahut gt aRi gl
Verani a moirtmedtigy) during three days obse

The nettingVoftEinne%ff("aébrrerd betameeninntar
flight Ho we.v elri,wawshtkdne dat ors. The P1V3 coml
trappPedpseudodinhunat a@asgi fied as suitable
t o prey on it (FQQJQJarUeSEG)the Bowe predat
P. pseudoamdvul dtiaveeltla®dl ment were able toc
two species of genBed-ab% saf pBPRHaemr§he fi
from different taxotnnnfiecd ct|oasGessumeygal | p
both are often fouhdiktegedtanyesr Qs erjveag i on.
fields (Syahrawati coagpingtion 2g1sq had an
Previous research t'"\/ ah e dy Wen q@iste uadq annul a
is a sublethal |ntet ctlioomg spet Ré A PhHEDAL C
two predators, b utd Q‘Pl@l?ethb{/@n anodel tha
potency to be jointth?)reddraat"\br§0'ﬁi‘d1'et't00n- Ar
their behavior i nb 2 % ijoftq§ mgc t ipornesy among a
(Syahrawati et al . jn2dihs)  WwWorlogdy amhe s | t
research, a novel CPMPEEMAt PAn (MaPl an an
obtained t hat comPOYIti SFPmMpafhigti on for
canni bailndgimcat e a Nategaf| yeoccur between
interaction betweena@aNthePk §@atprreddtudrsal so
which iaf ftewtred theP'gdad @i @dmd parasitoid
rate although the dHUWSfSeaxiemicesanfler &s Kat (2
significant. Var shney and Ball al (2

competition can decr eac
The predation rdthe priedatoijony rate or
predators increasetdXi Siwepppe Pl y competito
ond ndivi Pualpsefudgardf@dilat #yahrawati et al .,
even thovghl it h@a¢ @asedyy, the ot her hand, it
in nureraenr_n|b_aI_| s m digdh NQth cQ QU in t he
bet ween '”dV-V'U“m*fﬁﬂcﬁm ations due to redu
only occurredwld|\b|ediuyerle0$hq hfatural enemies the
P pseudgannwhlidtea competi tion
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—4—P. pseudoannuiata  —M—V.lineata

Fi gCo6npetition model Poafr djoosian tp sperualdoahtnonrusl a(
Verani a) |sinempmMaeadsaparvapapliugteingn at d
densities (3 days observation).

another (Denno et felod, |2500l2§re VéP 9 s, 1
strong competitionabcuanndanpteducNag 3?1 9)et oal
predati on rat e, whBeeasgsabopy rey (Snyd
competition can Zonocor)eas-éhenthecannlba|ISI
predation rate a afpinést@DéC ome lplriedya e,
( Menge and Sut egsﬁd,andw?aervae (Khan €
MacArt hur, 1984). Burgio et al ., 2005; Per
Bayoumy and Mi chaud,
Furthermore, t heBayoamyi madi s¢qhchaud, 201
incidence is affectbeedt\/\'cﬁyenthéduk/h$la(bSYIa|htfyaV
of food, starvationlOldensities, size, and
foraging behavior (Wagner and Wi se,
1997; Samu et al., 1999 CORNCEKS&I ONaAnNd
Scheu, 2005; Gonzal ez, 2012) .
Cannibalism generalllyhi 8ccgtsdywhethemonstra
|l arge or heavy spFa@a@peticddmmi banfdzecanni ba
smaller or i ghteri nsthijcdaetres @ GoMmezlad teizv, e I n
2012) , due to the affderct ed jreitmll iAtedat or s
(Hvam et al ., 2005Nhe whieid.ift ymuakdotamnul at
canni balize mal es StUd Viivi&riedasa ocohrepeti ti v
amount of offsprindowwanVehbmneata2o13)
19remawlheesn Cf(o‘?l'nr(];";lrIre(:rssasCan-lnﬁé)allplzv(33 Ve oun{‘pgogn tion
2015) . Cannibalismp%c%%daoammwlat\ﬁreelneata)
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i ncrease®8. tpseudoarBrmmlgaloa G. , Sant i, F.
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t hat resulted i n ctameni bal assnHab enbwe an
ondi tion. Therefore,axypribdid®ed aluisa ngi punct
me predators to comdudolt st hendBPHar vae:
i mall vy, there is &eaexpeedmeot e.nsBiulel . I n
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MI RI D B&Gopel tiPs )balDAAIMAGE ONhE€AKRAOmMa (
cacpol N THE MAI NLAND PROVI NCES OF Bl COL,

Jose N. ' TantheMaria Didlce J. Mostol
'Department of Agriculture Regional
San Agustin, Pil i, Camarines Sur, f
Central Bi col State University o
San Jose, Pili, Camarines Sur, Phi
‘Correspondijmgedwtrimers:1989@ymail.com
Abstroaldeél opel tRP.s, bakeao mirid bug is one of
the Philippines which results in the reduc
processing. Sustainable pest management is
this pest Monitoring of its infestation i
damage i s i mportant i nformati on for t he
i nfest &dti drawkaesk imoni t ored in selected munici
of the Bicol regi on, for a perfiesd edf tirlereese
damage ratings on cacao poidrsf evetred rterceos o eid
plantation was obtained at Gubat, Sorsogon
35 %, Sipocot, Camarines Sur with 34. 48%, a
Pod damage on cacao along the three mont hl
Sorsogon from 70.83% to 87.50 %, decreased
and decreased in Camarines Sur from 87.92%
Camarines Norte for the period of 3 months
mirid bug infestation and cacao pod borer
basis for timely control

KeywoBddisacao, Bi col region, mirid bug, pod
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I NTRODUCTI ON completes its |ift6e cycl
weeks. The females I ay
Cac aloh e(obr omalL .c)actacmd &@yns or pods of the <ca

has been rai sedal amy mgp h he mérr g els8 adfatyesr aln3d
commer ci al crop wiitsh onbwyakbovuotl umed3 mm | or
producti on of 37. 98r nmdtoruitc fdwmsdays, it
throughout the Bicowi RRgi bdos isrkiZ01s6p.l i tAs t o
reported average casctaaogepr ofTdhuectmymphof passes
600 kil os per hectiawrsa ai $ otvler &i petiod of
region was while 90M®evkeilloopsi npger i heaet avienged
for t he PhilippS)nadul tDAenrfHG beglhs to
Recent !l vy, productiosayvndaftebalmamamigetand t
demands for cacao tmdards ofar@bosutti 12100 eggs
increasing. Howeverd0 days20h&t atrhee embedde
I nternational CocoaofOr gamamgatoiron n(sliG®, t he
2015) estimated a ®Ay tloi veO0 apdreove mtee ks af
|l oss in cacao produtchtei oand wWWlute mal asnskicte fc
pests and diseases.wdbhlse(l 6€E0es2pdS5E.
an i mpact throughout the cacao supply
chain, thereby havinBhda hedamagte dinéttcted
effect on family ingomwi ng vegetati ve part
branches t o dry out . L
Gavar a (1990) rmcordsedaréeéhdi fficult to
presence of pests it ra8iMe0%Pfthipopemnmnieal. pro
Ther e ar e four ma jiom (@telsdrs o @Mnrell eyd ms 0 n(gA d L
cacao pod borer, ceatcaod . mi 2084 bugAwudzi et
bl ack pod rot, and vascul ar streak
di eback. | 8 0 ®avad e § OMitriiodh adul ts and nympt
from cacao pod borempwhsomecocadadpods pro
The cacao mirid bugnmwas ameterdsgdot #, whi ch
Quezon, Davao City,fizZambotamgmm dek n bl ack.
Nort e, and Akl an bu(tc hneor edd recsr)et ewhd actha ar e |
has been recorded lomgi &6 e pdoessstirbdyee d, mo r ¢
infestation, howevearr,e idtef owame dc|larndnebdeans
that infestation cathhadre asobkieghi ms he@¥Wwt hy
is uncontroll ed. R edceesnttrluyc,t i iotn, ha$ be€&th un.
identified as a majyerarpestcanf readuae iyn el d
Luzon Thi s mirid apec’7ibe¥s. pCadaeod s mtoids
feed and oviposit saoanf acecaod @adasdo st ems,
causing characteri spodes,f ekeidilnigngl eshieonmsenet
through whi ch pat hsorgde nspr eduaobi nags unsi ght|l
Phytopht hor a spp- casi omassi IMirieds efeeding
(Amalin, 2017). results i n t he death
branches and |l eaves t h
There ar e four ceéd4rsingpdcieback (I CCO,
ofHel opldwd sbeen repiomftedt ami ame of mirid b
Philippines, amdngod whalcthor mati on and pr
bak®pbpppius has mostFeaedciemg | ynbeyeonung pods
identified as a marjeogsulitrssdmt ppdsti lotfi ng,
cacao in Luzon. Thpenetaurte cpltavi desgi dn av
species prefers to decadndndnoaisposi tofon mi c
cacao pods, causi nfghus,hamiarcitcerb g ican caus
feeding |l esions | ossdamageel d.
(Amal i n, Th201lc’rdcao mirid bug

M p
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Today, various c osnqturaorle mé&ad omed er s (94
such as i nsecticidadaenstaiptpdtiicmg i ®n49-% of
sanitation, pruning,quakrnd omdteerus €9 904f. 51 S
biological control aragaentesf aAkbabyei ngihe t
practiced but wi t hoGuuti noodomap laent ei < o rbtorr aler e d
of i nsect pests andumpiacihpaylEmtma busmgd er t he
t he féar mhevel . A cedisftoobeedh at he sout h, Pio
productivity costs drmr ouhgech-we®tng delsispaog on
spraying without kNowi hge stthe Oaxadht nort hi
i nformati on on t he slparsegs st aWatish |weproet , S
encountered. Domi npaor,aga, hallegazpi

Area planted to cacao i

Thi s study i s 5t ®k ihnegct areso wi t h pod |
consideration some i af ertchreo ppreab | weintsh cocon
encountered by cacaardar méss/ drocvadresd at
on tHhe bakerai maj or Qusbonhgpesgan, Guinobat a
of cacao. The objective of this study is
to determine the ext &nfpoobt pordwsrdiasmagal ity
ofH. bakierciacao plant apirowvsonfice Camar i nes Sur
four mai nl and provigro@®gs aphi ctahle |Bdccatli on i
region. The study wNosr tdhelannd tlexd2 A o58'he52"
determinati on of three ae xpleant edf i pod. 0 hec
damage Hby bakrericacabearn ng stage and i nter
pl antations at S ocroscoognount, t Aé sy, The cac
Camarines Sur, and | @xmdreidneast NBatangay I mj
from October to Dec@amari 24 7Sur .

MATERI ALS AND METHODS municipality of

geographically |l ocated 1
Site Description center of the province
of the province of Cama

The f| el d asselsdmenapproofxi mately 335 ki
bakeris nducted i nofmuMainciilpaalaintd els5 ki | omet
wi t h cacao pl ant atbaeats. iln t besiftowat ed at
mai nl and provinces dt weéhreen BilcdoAO0 1r' e0ghiO0N .a n d

I

0
The municipalities Noddamtilf ateidt wmdeerse ame 12

foll owing: Gubat 122A52S02r0s"ogBast l ongi tu
Gui nobatan i n Al b&dlprt hSi padot i s n bounded
Camarines Sur , amduni capal i Aanreasc alaxfs e
Camarines Norte. Pangani baGapadmadga, on |
Sout h, by t heQuperzowi,nce
The municipality aodj oGuwbatg e mdrhiroes oSur
t hilrad gest t own i n otnhet lpe o\Eiarsd e boyf t he m
Sorsogon. The totalofdirraamssant &d censte, an
0.5 hectares of potdh e b eMersitngbyc achae®tmnau.ni ci
intercropped with &Edemmut TthreeemuniTchiepal ity
area is | ocated atr Bpgeadh,gayolAriimpnhi Il |l s a
Gubat, Sorsogon. terrain with relatively
flat terrain. The cacao
Guinobatamunisci palaitt Barangay Mapaod, Labo
thpr oviorfAleband i s | Noocratt ee. d
atl13AM1 128A36According to
thehilippine Statistics Authority, t he
municipality has a | and area of 244 . 43

MC
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(7161008 mage)
The Extent of Pdd DrmasweT9FTAND DI SCUSSI ON
baker.
Survey of MD a mmalg e Bu g
The extent of pHo dc adt&ma oe e B ¥
bakeorni cacao was conducted in
cacao growing plantati ams MUnieacCphal ity o
municipality. The bagtsaoforeédeigetprethpPBa
of cacao plantationgy imhé bhaiawni ¢fi Pgdbbt ¥ac
i s more or less fdrfeshewptngrye 1924 trees
500 cacao ibratheg pppHage. pakeri with perce
For every farm, on |l g tbgeg5%aca-roh|tsreg§mage
wer e. evaluated Dhletcaaiusien 9t heO0 f B P fher did
samples per tree. pMPRiIiAPTr o9 acyd control
evaluation were carggemeouinf @hea gt &ral ocd ai
of three months. | nyordegot ogRssE€Sthidthecac
feedi g dfakerircent a¢¢ e dOHd Ihasknedr it hey wer e
damage was done on fhgpeepesed deindq fy the
of the cacao pod, W8IEh WRSeoh airdddatads & ¢
into four quadrangdeyeraes ddmé&dd N0 cacao
chambers ldisease such as pod rot
damage. Shown in Figure
pods infested by mirid
area
1st Quairat rér the Municipality o
Al bay, t he cacao trees
wer e i kewi se i AIf ested

bak eruit. of 1,000 cacao t

350 cacao trees MWere da
bakerti a comput ed i nfes
cicl aabo 35. 0%. (Figure 2B) . h
occurred because the fa
practice pruning or a
measures. Far mer in t he
t hat they di d not know
measures of i nsect pest
) they were unable to ideil
FigQuhdrfatosn where ¢amageas well. |t was ol
rating was done.agrea that even cherell e:
) were alreadymiirnfdess twehdi chh
The damage rating wagsedwdpl /K NBircul ar |
t he was based on éé‘@aonumﬂ)@d. 0fAsiHd e fr
guadr ant s wi t h |nsbeaq<tda,{1@g:éi,in@aca@s pods Wt
follows infected by pod rot di
0 = no damage (nostl£fd 08F devel opment an
observed) symptoms are mummified
1 = 1 quadrant W'é% ft)‘ﬁ%'Gprbsd I nternal ti
(125%wamage) the beans, are colonizec
2 2 quadrants WwWfbhml Sim@uemi fied pod at
(2|650%amage) incidence varies with ct
3 = 3 quadrants wiahe Iregsiiofngs| | | Usually,
(5il175%amage) production is when rai

4 = 4 quadrants W([bcbgzsggpg)_

<
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has been shown that

va of cacao mirid bug c
contents wi thout mec har
aging the cells and thi
up to 3.5 mm from the s
sumed that ki soosmesuirs.
Asi de fHombaadlaeraige, t he
cacao pods were also in
rot disease.

FigCazZao pods damaged

H. baiknrerccacao f ar mg
Gubat, Sorsogon /
Guinobat an, Al ba

At Sipocot, Camar
cacao trees in the g . ed
b yH. b akwetr iaf 580 cac e A
only 200 cacao trees damaged
pegged at an infestation of 34. 48%
Shown in Figure 3 am
pods with |l esions covgerélj_“ggn@%ﬁtkrl% ugaecf’géd dfaarrr\amgse
pods. Thi s damage c d ,
because the farmer dldgn%l?&{)pﬁ’ac(%a}rgae“nes )
pruning or any contr ol measur es.
Farmer in the area s t,hat hey .di
not know the contr rﬁ{ mete}?erelé?'??'patqh'etyca
insect pest of cac (ﬁeghhr ?%eyserweq”?o d t e
unable to |dent|fydahe nst";‘ectamp%st §I§1650
we | | Ot her despite 51 %gﬁ\'/ey R Iﬁ)é

c.a trees, there was
area that even cherce’l”] ou o

o ¢ i B F a ge ( 0 %)
Eogsh_yve;]e alregldyblr_ll uree gre the ~cacao
a k ewrhii c cause c r. . .
|l esions t o t he cacoaogzé)n‘é\(j'e.ct%ofu'llhrﬁi'r?%'CbaJ'S(
damage done by mir|pdst i’s dE‘dhoﬁ chtri 1 resgen
be mechani cal stqtﬁcql t?lg' P

n teltw ar.ea; Jn tead a f
cell s around the S; fle 2e r ift?lle A1
tubesl,ogdheof cell sa% %% QNGW| s P
damage caused by chemicals in the
saliva injected as the mirids feed.
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Cacao was intercroplplea owdcteho btarneaensa wer e f ul
and the farmer sai dC atnhoepyy ptrhaactt iccaeu stehde a hi
proper pruning meod slur ebsa k ®¥red shading is
fertilizer managemefnaavodmbthe bo@ecading dsit e
tree that |l earned freswlittrianthi hg. higher pop
cacao area (personal ob
plantations, mirids gal
canopy zones, known as
Popul ati on densities, é
|l ow overall, reach maxi:r
pod growth period.
100.00%
93.75%
90.00% — SLA
%Imﬁuw%
80.00% » \‘
70.00% 70.83%, “,‘
§GU.UU% A - ‘\“
Fig.Hedal t hy cacao Esm A — \
in cacao f alg \
Camarines Nor t® \
30.00% ‘\‘
Extent of Pod Darn . _W\‘
Bug \
10.00% ber-2nd --
Mirid bugs <caus samping \
ef fect on the phy 0.00% _ 0%
t h e cacao p o d s . Sorsogon Albay Camarines Sur Camarines Norte
stage of its infe Collection Sites |l es
fall of f whi |l e mor e mat ur e pods
exhibit a variety ¢fi gsE\x®petnotms .o fTheg ®d dam
are however cases wheygeimsguiendi®dao far ms i
parts of the cacao podgsy; ;3" §rashd sy provin
from damage t hus cacaoBibCe0a|nsReagrie0n_
still mar ket abl e.
For Gubat, Sorso
of pod damage i s {
and sampl es wi ¢
of H. b adkaemraige i n|
6 The percentage
for t he 1st
(October) was 70.
an increase in th
the succeeding mo
for November and
December Thi s 'nclsrtease 2.hdn
damage from 1 t o 3 mont hs
occurred because the faSmepl negePeriods
practiced control gajpngt the
and regul ar monitff :Fﬁé Ig—ggcf"%haf(er|
done . i ovince of Sc

M ¢



AGRI KULTURA CRI Jourin@$&N1 -g25@6 2 June 202
— |

For Al bay, t he dXxtresnt tavfo padpl i ng mo
damage Hhy baiker s howmnesiemr cher had the <chan
Figure 7. The perwenhhaget hef fpaordme r som
damage for Oct obermawagemeingh sdtrategies é
93. 75% which decr eamierdi d n Nouvwgesmber One of
(88. 75%) and furthregacomenemeas eédnsi ni s corr e
December (48. 75%) MEagures 5.0 THedwcaek et ihe
hi gh pod damage occfuererdeidngonlaxti mi t hes t o
1st and 2nd samplingepusl atico nHh e olffaikrenred h e
did not apply contrcoalcamgapmnedg. thee péat mer
Li kewi se, the full yprsummaidnegd icsonali veopw ehfec
t he plantation wi tbnt tHoilv  bhaaknegrcingdi ng t h
branches was favoradueti dbor ithnhe di sease
increase i n popul at(ipem,sonhusjntafVvView) nglt
mor e damage. Thoughr opbat af a(r2ndelr4 ) t hat w h
conducted regul ar thonet droiongs ew £r élhye, t hi
pods in the cacao arnefa,i ctthenrge samarsessst i I he C
high damage on to cpode t adeorgdreodwt h of ne
Shade and canopy wlmiaamhgiememeases the miri
should be designed to attain a balance

bet ween mirid bug cdmotrr oCg mafrlionveesr i Sgr, , t h
and bl ack pod managemhedtmadeaobhethe mirid
host should not be useBigarehade (t(Trheesperce
on cacao farms (I CC®od26amage in October

wi t h a sl ight decrease
(87. 08 %) and December
The high percentage of
for the three sampling r
attributed to t he prun
empl oyed by t he far mer
pruning was done wher
branches are thinned bu
pod was |l eft on the tre
in an increase in the i
) ) rot .
st n r
1 2 | 3 | @3
Sampling Per|od
Fi g.Po7d damatéiedbhlk et
in phevibhc Al bay [&
Mirid bugs wusual/l
visible to sunlight tend
to bear more fresh :
Though the insect is attracted to trees
exposed to sunlight, after tracing ,their
source of food they ilnhabit 2shady 8&reas
on trees. Some native £ gr n:
wi t h cacao have been igdéeﬁqliﬁ‘nlgedwemgé()ds
alternative hosts for some species of
mirid bug.%anmpl itnhge MBoth.t Bods damagéedkleyi
there was a sudden deich efark®viincet heé Camari
percentage pod damageSuDuring the
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bakean t he pod | e swieares dairrrtiheed out . Lik
caused t he spread i of esttlae i ocna u soaf | this m
organism of pod rotCamihiusest [Barre hwaass been
increased pod damagemmmg tomdé yf dumsteurveye
the mirid bugs but @28b7duecaocapodtrhbupi ar
affected by mirid bugs
There was no pddd ddaamaaggee  boyf 6 8 % foll ow
bakéni the cacao pl aatraotyiroony aant (LRuibloi,) (62.5
Camarines Norte for(bDédle &matlilregodur(@iad.omn%) a
of t he study (Oct o(beagat oCilteyc)e mi{ &0 %) . T
2017) (Figure 9). dénmagzeer wasdamagad in N &
could be attributed?2t 8%t hafhabdeamaerasef perc
natur al p o pHu.| alkt eskoenrsieyoript om o f mirid bug da
the plantation was Juestteshiadti i chledt Eovir c
a period of 4 to 5 Fpemes s tchoenrter oHast meo pe:
record of theH.ndbiakiemsecbobifcidhes such as C )
It was also observeeét hbdmyl .t hénffactmed frui
practiced pruning aawmdd kpehedionint oodmpmost
of pests cacao farmers just | eave
under the tree and wait
I n al most al |l he sites, t he damage
on pods by mired bugs agpEpdeLesl aN
dark, circular lesions ,usual,l.y har.denin
as scars on the hu.sIJ.nfﬁﬁL#F‘,'h'bObhae?g%'maj%r
infestations, it 'rnjﬁselfltsé)esitn.o _pocylcao_ wa
mal f ormati on and re rﬁa\f\ttlfremudl 'ocp'.p‘.'Jl |t|((a:s
Wh e n young fruits frk()a enfga'sctoed re|:>nga°n' a
wilts resulting frgth aft.e’efd'%rlgso PNy ﬁ?.a r
young fruits. It wasﬁgall'srb?)goﬁ/bsaegr'vo?nd haltts .
mirid bugs feed og !caec[?aot o5 P }B;ees Fln €
occur s particularlyt’ér’%p E?1ea?mi déi &Y o f orS
|l eaves and on the sa[hem 'tporcnchs’w aerUaerr'efnes dL
infestations rebatk "folSHED eqriee Inteste
(Amalin, 2017) t he cacabo plantation a
Norte. Mont hly data obt
pod damage in the differ
covering t he mont hs of
December (2017) showed
trends I n Sorsogon, i
70.83% to 87. 50 %, decr
Al bay wi t h 93.75% to 4
|l i kewi se decreasing for
from 87.92% to 85.42%.
pods were found in Cama
for the period of 3 mont
t RECOMMENDATI ONS
18
Samplin PeriodsContinuous monitoring
P 9 occurrence and infesta:
Fi g. Mo pod dH.mabgaekCebrgiao mirid bug must be
in the provincBi o6l Camagriiomesand sust ai
Norte. strategies must be empl o
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Considering t haAwudmzume r®.usK. , As-amoah,
pl antations are being eAsntsaabhl,i sFhe d Hand | tehye P
entire region, sur vei IPl anEc.e, & f D at yhneosned , A.
pests particularly the KBaowdedped amar eprer c ey
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I MO + FFJ + CalPhoswas done based on the
: : - Yermicompost analysis we
Statistical Analysu% (1. 440%), P (5 28 op
Anal ysis of Variande 0889 .eRelcoyenét nded ver
to determine the stvads sthi,G&ol5. $i5gnt bhethace F
of the treatments. tr elaStDmetnetst Wwa® mus eTd2 t
to determine the dvdrfmireonmmposhtetwaesenpl aced
treat ment means. pl ant as basal fertil
r,ans ei nyi.f ferent 0 |
Cul tural Managementcgﬁgggljlcgﬁs were appliecd
Preparation ofSe&dgdltienys| at the rate of
wer e sown i n prevwauel y prepared
seedbeds (30 c¢cm high, 1 m wide, and
10 m long). Ver mi omIBe)sII wCaosit heedbd e per i ment
to the soil at the araeta wafs 5s0u0r rgoruanntise dp ebry |
squar e meter . A ppaetect rfomfm iwasect pest
placed over the e eldlebrelda It oNuptrroiteenctt (tChHeN) wa
seedl ings from e atvwo mwaieks. i $Smail Vv al at t
furrows were set dadbepd | it her befd, wazt er .
cm deep, and 15 cm between furrows.
The seeds were sown Waediing anard BéWaht er i ng
about 2.5 cm (1 incwégedimmpgankde wadrerrdowsy we
t hen covered with ngceshsanryl ayer of
compost . The seedbed was covered
with rice straw mul chr. elTlhiésTiympge c b awnd 0 tre
removed -&ftdays4 upwas t hel aced one we e k
emergence of seedlithgansplanting to suppor
the plants.
Land Pr eparhet i 0mi | was
pl owed and harrowed Hawivee.tHaR@rersdawsst arted
were set at a distaBG@Qedays7brom.transpl anti
harvested at the breaker
LayingThattotal experimemnniang. Harvested
area was 1,377.87 m2l g@B8e7d 75 nm cxr adtee.s5 | i ned
m) . Pl ots were | ai Heaweas foorl | loswd ch gn etwhsep a p e |
treatments. The plontechiané cabhs deanvasgex t o t
3.5 meters. Di st antar vbheesttwenegn wWalsotd® ne onc:e
was 0.5 meters whitlhee {1 henitdidsttangiets beca
bet ween replicates waisnd maendr. typhoons (
I nf or mati on Bulletin NO.

HC
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T2 Verrmi compost (Organi
fertilizer) and wi t h al

. er reat ment s wi t h
Dat a wer e obtalﬁéﬁcf FQ) e

. r.o. L i
fifteen sample platgtﬁs(liﬁ-r%%/%é{?g eeréseg&gbhﬁﬁnbg

per treatment per r significant|l
were obtained from T4, T

Data Gathered

Yield Parameters

The number o fi Tforttavi\ll TQ;
number of fruit per ;5
manual l vy. (
Wei ght of fruits/gp
Tot al wei ght of forau
measur ed using Me t
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Number and Weightma'alr”eFrqu|rtSk)etter gr owt

plant. Frkug)t vyield oq]antyonpaltaonetss'at

di fferent fertilizatyion . s.ys.t 1S h
significant differen%%%qﬂ.i nantdhet'tﬂu&]gagd}o) f‘
and weight of fruit'sh é'ls'BpanCt.a {a]'laeblgqu
per plant-FarTrﬁeerPﬂ'ac(tY%p)e' germlan“—l_)on p_|r04
(synthetic fertilizng'l? '@r@nl‘?ftllcantlyésh%'d.tr
s ame number of tomatMPStr fi'ts IRiOWA N yre
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parameters i ncreasetdhagi dhrmivfei caanltdryg easnumbe
compared to contr ¢lomattoh ofurgthi t $ heare the
increase wi t hin t heertmi eaatmperstt s whiss h Ami
found not signific&etr mémt emdunforewri tanldui ce,
heaviest weight of mMmacarediambyet 6r Al teje and

ver micomposts are usua
Average Number ansgoiWeigtndiotfi oner s. FAA
Mar ket able fThetsumbiatntogen and contains

of mar ket abl e frui amouwumongf dotftHemr emaeconda
fertilization syst €md$ Phhoasd ps ey rentds cbo to sis
di fferences (Tabl e tlgma tSopeesc,i fpirceavie nyt,s Tplrde mea
(15) with the highelsltoscsuamb,er i mpr oemat o ruit
fruits per pl ant, i neas asseisgnfirfuiicta nptrloyd uc t i
di fferent from the following treatments:
TiT 4 and-T17Z6 T14 R hel ps promote fl o
statistically the fsameingithltotiher a goc
or ganirceat ment s | i kpeot arsbs i ym 4whi ch s&@eeds 1
T134) and T15 (1&8)absTor ptFammemesul ting ir
practice) wa s signiffucanatl yt thel pssanmai nt a
with the number of amad kreetsaibsltea nfcreuiatgsaiinmst
T2 (vermi compost) soialndf erottihleirt y and t he
treat ments wi t h organomrci esoncoofi onsmicr ool
i ke T5 -Tdidd D8 her ( Agrgiamulct ur al Training C
concoctions |like T3 (vermicompost +
I MO) and T12 (vermicAwmponage+ NuMbOer and Wei
FPJ + FFJ) had a sNgmiaftkeaabl gy hBduhiet s/ pl
| ower number of mhair geeabl eaverrauge snumber
compared with T1. mar ketable fruits was oft
but not signlflcantly d
Li kewi se, the wei gBt a#, a"Ske tTdWl,e and T1
fruits per pl ant T1h5adha<$|g ef il oawets t numil
di fferences at di fmfae kentablfeert i Ui zat i(oln) .
systems. T14 (0.54 Wwgi)glihtad-méhh &redmhestfruit
wei ght of fruits prelrangl asnhtoowe@hitdhatwasdl5 h
significantly the swvwemeghwi tlompadaBed Owi4t9h ot |
kg). T1 (.37 kg) camgahead wiot hsignhéi cant
organic fertilizer atlrnecasttmeanltls tshheo wetdhear tr
significant di ffer enlcde and had | ower
weight compared with T14 (.54 kg) and
T13 (.49 kg). Tl al ddhhehad waisgna fl owat gueé
di fference but hi ghleas sweri ghvwe icgohnip a koeftd a bl @n
with T4 (.29 kg), Teomatad7 kgujtFiloat .2015.
kg) and T12 (.22 g)cowpoghd of VvVewmtisompost
plant at T1 had no ac¢igdhj f acdntCadipfhfoer. e nTchee
on the following trtelhatmenthse:seT?2o,r gTla3n,i cT5f er t
T7, T8, T9, and T1llgood qguality t omat o fr
Cal Phos that preeavdentos bl
The Il ightest tomaio fomateeperprpdvaennt s pr
were at T12, but sigfnibdlicaxndrmhy it her cwaene f r |
wi t h T4, T6, and i nfclrceas @i §$r uiid product
statistically di ffareervti | Ifa om2Otldg . ot her

treat ment s.
Tot al Yi el The(tHih@hest
The composition ofweirghtni ef f ear ket ablt e fr

HY
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Tabl.e Yli el d of Tomat o Fruits at Di fferent

Escual a, Casiguran, Sorsogon, August
; i Wei g h-
. No._wmlg No. WEIQMMI of No Yield
Fertil Fruiof FrMar keMar ke
Mar ketmar ket (t/ ha )
Syste Plan Plarble F bleFruits !
(Kg, Plan Frui Fruits 1t
Pl an (Kg)
(Kg)
T1 Far
Pract 15 a .41 13 b .37 3 ab .06 ¢« 9.94 b
T2 V(13 .41 11 b .38 3 ab .05 ¢10.13 bec
T3 VC
| MO 12 b .35 10 c¢c .33 3 ab .04 8.84 bc
T4 VC 91 ¢.35 11 b .29 3 ab .08 ¢ 7.83 c
T5 VC
FAA 15 a .42 14 a .39 3 ab .06 ¢10.41 b
T6 VC 15 a .30 9 ¢ .27 2 b 06 ¢« 7.11 ¢
T7 VC
Cal Ph 13 b 38 12 b 35 2 b 05 9.27 bec
T8 VC
| MO+ 12 b .39 12 b .36 2 b .04 9.68 bec
T9 VC
| MO + 11 ¢ .41 12 b .38 2 b .05 ¢10.18 b
T10 V
| MO + 15 a .33 11 b .29 3 ab .09 7.68 ¢
T11 V
I MO + 13 b 37 12 b 33 3 ab 07 &« 8.84 bc
Phos
T12 V
I MO + 11 ¢ .25 9 ¢ .22 2 b .05 5.98 ¢
FFJ
T13 V
I MO + 16 a .52 14 a .49 2 b .06 ¢13.08 ab
FAA
T14 V
| MO + 17 & .58 15 a 54 2 b 05 14.37 a
+ Cal |
T15 V
I MO + 13 b 40 13 a .39 1 b 02 10.45 ab
Cal Ph
FMeans having the same |etter in a column are not
Legend : - QCall®ihwoms Pho

phattrer mented Pl ant JufFRE
oor-gemmemsed Fruit Juicé&FJ

s
| MOndi genous Micr
d -Ver mi compost

FAAi sh Amino Aci

on
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The ascorbic acildat ttegmtrart phH October
matoes in this erehseenntt het Wdrye dredapdesie wae

to
from 0.79 mg to ARB  e@Mnt ermptp g0 Sseef t o mor
fresh weight of torﬁfh/tler% g ThW.ss whematoes
very much lower cdolHpdrtddi ao ofpheAA when ¢
results of ot her stteympPied sa.t UM @ e C OjMpPypegrre d t o
ascorbic acid conteantt hoi fg hte g matt compferrtpit Ul e s
may be due to the Ib%v8@)e-mperature and
frequency of rainfall dur_in(g wh ol
period of their Ay buplt ih 2a0n103) cited tl
development. The rddsfilteasgdt wishsthegy Comb
was parall el to thedtsPu@y \bqrlecpptmePyD ar
et al. (1986) provimdd 100t fﬂi@éhaé@@“ralﬁpc I
acid content of tontaPtPoteds’ Swalshadf fae cCtOemp i nat i
by temperature. TheV&loMadMEqGSuti ti NGr eahsee s t
Wumbocul tivar, gr owh! ublpe @pad insoluble
greenhouse was abodtugan, mgmdoovigt amin c i
FW in June 1983 bet 9finfcireanteldy . to
about 20 mg/ 100ulg . by mi d ) )
Tomatoes harvested i @rgmdi gr efetnrhtoiulsiezer at
at the end of Oct oblirdhadt-coani®tt emnemg cpft ent
AA/ 100 g FW. The tdmpert®otufbUofsthweth 47,
greenhouse was quf bl owgd| byan2gd. 19 mg/ 10!
certainly I%ssduthad92®® mg/100g at T14. A
Tabl.e A2s corbic Aci d Content of Tomat o
Systems, Escual a, Casiguran, Sorsogon,
Treat ment s Ascorbic Aci d (mg/ 10
T1 Farmer's Practi 0.79
T2 VC 1.58
T3 VC + | MO 0.79
T4 VvVC + FPJ 1.19
T5 VC + FAA 1.58
T6 VC + FFJ 0.79
T7 VC + Cal Phos 1.58
T8 VvC + | MO + FPJ 0.79
T9 VC + | MO + FAA 0.79
T10 VvC + | MO + FFJ 1.58
T11 VC+ | MO + Cal F 1.58
T12 VC + | MO + FPJ 1.58
T13 VvC + | MO + FFJ 0.79
T14 VC + | MO + FA¢/ 1.58
T15 VvC + | MO + FFJ 0.79
Legend : - Call®Pihwm Phosphatter mented Plant JukFRE
| MOndi genous Microor-gammemsed Fruit Juicd&FJ
FAAi sh Amino Acid -Vermi compost

oM



)
AGRI KULTURA CRI Jourhnh@sN1 -§276 2 June 202
)

Tabl.e 3BReatrmtene Content of Tomato at Di f fe

Escual a, Casiguran, Sorsogon, August t

Treat ments Betcaar ot ene (mg/ 10049)
T1 Farmer's Prac 11. 06
T2 VC 24. 19
T3 VvC + | MO 13.78
T4 VvVC + FPJ 8. 75
T5 VvVC + FAA 9. 09
T6 VC + FFJ 17. 32
T7 VC + Cal Phos 16. 71
T8 VvC + | MO + FP 13. 37
T9 vC + | MO + FA 14. 12
T10 VvC + | MO + F 18. 20
T11 VvC+ | MO + Ca 13. 414
T12 VvC + | MO + F 17. 66
T13 VvC + | MO + F 15.41
T14 VvC + | MO + F 19. 56
T15 vC + | MO + F 47.80

Legend : -C&dlcRhuors PhosphaFer mented Plant J&Pde
| MOndi genous Mi cr oorFgearnmesmised Fruit Jui cReFJ

FAA&i sh Amino Acid -Vermi compost

organic treatments w@r@anhicghfeer ttinhanzer at

T1, wi t h 11.06 mg /hi @ e gt-cafo@thean e content

carotene. t omat o fruits wi t h 47 .8

and the | owest content C
The exception waswiTtsh Owi7tS% m@g/0B00 g fre

mg/ 100 g. The | owesAneglomerentorgwagni . 7fcer t i | i
at T4 (Table 3). hi ghest in ascorbic aci
1.58 mg/ 100 g and secon
Thi s present s thuedtga r ostheormee d wi t h 24,19
hi glontent of beta cfarreosthenave{ §hvs5 mg The be
to 47 .8 mg/ 100 g)conithentt omaft oes omat o at
compared t o other fesdgétd aBlAés omandystems [
other studies in tomatdyesheodbencordasdng very
to Hignon and Nor maono niplagroesd) tas ei hed studi
by Ahamad et al . ( 220s0c70r bbiect aa cciadr octoenntee Nt wa
content in carrots was 10.110 mg/ 100
g, spinach 8.230 mgHiLQb -dyertealt eneuecentent
3.945 mg/ 100 g, andttromated 1 t®30the incr
mg/ 100 g. There wascantemiceobhmohet swfil as
beta carotene in oeatiom]. pdt2®dt0&,) . anfhey f o
mushroom. Al so, acciondrieaasitrog ANamand the nu
et al . (2007) , darikncgrreeaesne dv e@od eatnd b Ibd o ma s s ,
contained mor e betpahospmhontwesne( Pas potassi.
compared to other vzgaxamhl kRBoarSptismme,h an.
contained 9.940 mg/cloorggphyollll.oweer yoyl ow as
mint, kulfa, | ettucdeye and |loawkyf itnegmepre.r aA|ulr
of these wer e al lofdeagrrkwigngeethomiah oes, wh
appearance. Apart fAugmséa ftar Potoherat2017.
contains 11.210 mg/ 100 g.

OH
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period was an off Tkelals®@Wi Mdir Wwseematk i s fer
growing. During thiOsh s@ra%W'n”Qyﬁchin@ﬁé) dur i
ar e very common. season and stud ascorb
betcarotene ¢ tent of t
Alba et al. (200 @BF”&VSt@l'tsedfeb)‘;"|'zat'0
Ot hman et al. (201 QBhefrourY@r'o%fthlQét t omat
temperature, light di frhiedemd|] g pwa ., yielc
salinity, and irri gStCioOonbifave Ci Mparea ntdeonnebet
carotenoid synthesiCOntenmtn japncd eatse@y the
rate of potassium a(n\derprﬂ'o%oprﬁﬂnorsuts was fish i
found to enhance | ycof@hfheshtenmt bhe gro
2B0% in hydroponi@@&IOIryi Cgr @wnh dc araontde neb et
tomatoes. content on ot her t he
Al s o, as cited by Per u
(2015) , ascorbic acid @kSNOV\'SLrEgDaGwMEc’\hTIﬁy
grown yellow passionypfar UighyiWads s2 dcRnowl e
102 mg41100Ilgn ¢ omparicihmii s s it §if on Hi gher Ec
conventional grown { Hg Phi 9 i pi noezs,-lz Regi o
Carotenoid contentg th)qarosrhg I F lalnk and
grown passion f.rU|tRV\§ae Oungg(”yoof At e
g while conventionay iyvglrg)iwlnyhp r 29 n Ogener
mg/100g. this project.

CONCLUSI ONS

Thi s research showed thaFERENCeErSms

of fruit yield the Alyddlhiet i M. Aer t iAlmi zér Us
in T1 was comparable wiGihitplheror ganiacnd S.
basal fertilizer of T20@Ber mi compfofsit gi. e nc
Among t he di fferent Vdrmitdiédmpasti onn Quan
systems, it was andl4Qual i tative Gr «
(vC+l MO+FAA+Cal Phos) alnodna tTol 3P| ant s . I nt .
(VC+1I MO+FFJ+FAA) whi ch Read, me4r7E) .. 467
number fruits per [ ant and t. he .
highest weight of t%gnra'tcoUItequﬁ?\}gléﬁma'kp&'%%ga'n
hi ghest average —numbegben Fr B & | ¢
mar ketable fruits was ofut'alenigl(amr? dnnqc 1 qu
( Far@ner Practice). 98 ants, s V'a‘
(VC+I MO+FFJ+Cal Phos) d gui EX”aCtsb IS
| owest we ingahrtk eotfa bnl cen URTversiity, BRybay,

Ahamad, M. N., Saleemul | ¢
Tomato fruits ascor Bi ©. ,ackWaland 1. A.,
betcar ot ene contents 200W®ree@ er mi nati on of
influenced by di ffer@eartot emregacCbatent i n
fertilization systems.Vegelthaeb| d1d ghewsdi ng
ascorbic acid content Pwadoohmsec&yed Ligq
with the following orghnomatfoegrrtaiplhiyzer s Sa
treatment: T2, T5, T7, AdgaAi0, TAR7q3N1L2,767
and T14. Organic fertilizer a'_f T15 had
the higheatotbeentea c At &4 ¢ i : nd G.
tomato fruits, followedorbgy""”'l*zC zfr‘gd_"lej‘:’zit‘“'arl‘?1
Thi s study recommenPdCsAARDhe

oo
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Bor han, M. 2011. Benief i diedll owndPassion
Effective Microor g@miS$md | o)r agreodwn i s
(EM): Their Applica4ntdhers dipnfferent cul
Sustainabl e Agrsygtemse. -FoddvT

Syari kat Surya Maj®cisdnand Tech. 64(1
Bhd. (Brunei Daruss@&I6a3m) .

Brant home, F.X. 202Rhi lwpprrci nper e -St ati stics
liminnary 2020 Gl obBepiehbipc of the P

Esti mate. http:// prnes. Maj or Veget
tomatonews.c—om/en/w?f‘é Root Crops Qua
prel i fi0r2glr g-b al y Bul l etin, Jan
cremti®attas5 html . March 2019. p. 9
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soft skills of Genfrdo.m BHohyg S&ol Usi vaeresi t
required for 41 R, dbled mg ewi t hhevorhlafdor par t i c
readi ness, techndamtlest wiatnd no i dea of
entrepreneurship. wts.r eSfheer sj usto rtelae i zed
fper sonal attrlbutesabosbcaatersksfhéshadanvdon
communi cation abi |l iAtciceosr dit m@t t e u phpeorr,t s he
interpersonal relabhiokhkshgpst hatandnahbl es
interactions wi t h mowel si delats. sApdpotisonall
youth as they integaoganeuadédr sbhhdb preaotpd e t
wi t h internal and kEkExdyrihah guwmogrek pd mdc egest u
stakeho( Delrsi tte Glsokbeallo&\/esheplaying escap
Gl obal Business Coatouwtmbinngnad) .she feels t
she is intellectually i
A 0 a1l d f emal e I ndonesi an
student from Petra CMeaswhbBheUnwhkensriéegpon
who studies interioaskiedi ghoung s$aied thhegs
al ways dr aws, br aidnos,t of mar malkietss emer ge
di agr ams, and thentsetewvol §50omr osulnodwst o and
refresh her mi nd. YsohueTubleai merdavehahthg, and
through those actiwiitth ed$ r i esrhdes . c oTuhleds e h a
come up with new detshegm itdoeagd.he out si de W
experiences taught t he
Observation skilldeasensnet'hsatabicloiutl d be
t o acquire infor martéd omognfizem oppoefuhities
observation of thingsanowabund hidre/alkerf or n
(Oxford Languages, Thhage ©abitthe wubér have
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OHAUS ARC -p»0nt2 bal A4hee.net photosyntheti.
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Chlorophyl | ContentMoreover, regardl ess (
conditions, blue I ight [

The net photosyntoerte cphrodtoesy whbetically
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|l eaf. The average offritthh®erned ex 7% aidh qirgsase
is interpreted as btuhAeinnrhahemneeusophic
chlorophyll contentlight plants were 13%

l ength (dPi gaurde t2he numbe
Data Analysis roots () gweee2affected
light. There were 11% mc

Data were analyzeldon@girngonsprsesd | ight pl
Version 11.5. The|ﬂétﬁnl\%erce’ﬂlntrrﬂﬁsaflsped‘
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analysis results iTrtd8gipmpludat Ponsi pphpi nes.
structures, shapes, and col ors of stingl
Dendrogram was drawn wusing the measur ement
characters The majority of the species bu
wal | s, and rockspedtlentraocckar Il rregul arit
from Ogbong (Catanduanes), Cal apan (Orient
(Quezon) was oObserved. Most col ony entrance
east with three to-cb3ogedreénbeascedi gbte
colonies from Cacilles (Hernani, Samar) an
habits of stingless begpesgpiefties Wke eomloy ai
16S rRNA gene reproducible 1in 12 coloni es
sampl ed speci mean,f r@ar aRreominm Camarines Sur
Mi ndoro (Calapan and Naujan), but , sampl es
Davao was onfirmed. I n Luzon, t he i dent

c

wer @etragonul afoundi pennnAlsabat and Perez
(Marinduque), Garchitorena (Camarines Sur
(Masbate) and Nauj ain (Il Mienwkeacreq)d owmidl ei n Ca

(Mindor o), and Caramoan (Camarines Sur). F
werTel aeviicne pder nani (Samar) , Mar buenda, and
sapiens Tagbilaran (Bohol). I n Mindamhao, t
sapiiemsTagum (Davao). An unidentified spec]|

Masbate).

KeywoBdst i ngl ess bees, col oireyt ralgasrpadcttaersi zat i
gene sequencing.



202

June

Jourhnh&@&6N1 -§276 2

AGRI KULTURA CRI

o O ®o_ pcnetestnm °CE -~ T30
= o< o o _ST®> S g O - b4
© 0T - o~ *TEVTO. o nL£> Sy P o
- - © o = k=] o} @)
%) = gl n c O
r%s © me — ..lnmb Q. +~— + — O @
—~ =249+ > °2o 9.0 o Sofw ce L
- — 4 n y— |u 0 e pe—
o o amaTol - elﬂmtg§eMeel%§uolr.lbnNQMMYHt
£ %5 cowi— oL CF L aP @000 cD © Sq
F o vaSowr & X —T B o VT o T «©
a — %) . o . © - — Slgl tlac||s
& B Qo 5 0,° o= SR o — UGy, —
" P=N-~ oo Ve o O oC o z
© w09 S0k " iw® Swg gz Lo 29 X
o vo o = e &~ o9 dt,iaha Qoo ®>
n =WV o= F T T _ov*T ant|7 -V e
— -

Oegohﬂmw&wnlpon/1|09|“r4d0 grls.ku o n|nSr RS o u®
N S o8 E ~ gt pgawF P I O L=
co. 0o c <= — = n%»e " -

—_ © &—2 2 T % o 09— = >.c
5 o T E- mb...... - hmc oF L L KL v =
-l C WoT s = 0T o%s Wy So_ T % g w X
ar TETH S0 . osocs,F@or._T - oD T D~
I — e%.PmPOV..ﬂ.eU rvcl@n...enwev,wn ' =@ ©
—— TS, — TES L e S - %
© _ hhlewuo e.aoalea.,ehmu.@micl%mmu%es D 5«
- &I% cLow . Fcocopzoacwo_gx Soennn@ J=g
-z ieoereecsneo.es.%vm..@prree.&u..@u.tee\wocelo%a o
oo thnmu@rOﬂSW b@%rs.?éﬁ@%&ﬁmsm&pﬁwmoo " oo
—oz-9_ o, o nTD o _w— - o -
c oo o -
c® = afo— _T_ 3S=-_0 o bWheSOM
ND.S ©CT _®© s - Onmshauf -WZ - o c
O c S0 c . _ > aSCESHWFYOS _ -edu.e
— T_-T"ToxWug— _9 " oc© - w L g— S~ T
-2 So. g _— OesbRC,MS N
Mlgp +— |gd — el
= < S, o >0 ©O_-—©O entOnD.
S
[a) © 1ee8000 xS o =0 oo, 20 Ng
o o - =0~ > O g >— 2O cS— o oo
Tz 0e=-3 © gS co 0%n c .. OO _wmo>
zZ umtatbrh o > 2no®. oxo , 2_>a0._
—_— tealralae - —_— O - () .= a— ) t(oomt
DOV Y0 TTOLCL._.._Tw®nO._ O oax._ o.
® s_co = =
- —_ - CS—e—~000S000OSN CToToc o
“oxcocoodT Drsisecouemon O oo ®
L ® X O L.« C Ol C WO v s L Eoomcec.
T oVoLODTC® Sc=TNVBO O~ ——m —m e © O

(SN e - —~ - s
%) en cn hP\n/Q IS o o~
» —_ - o O + Cw b
- © - n
o %)
o nV.ItSW dm,aesoa ¢,
- Ce..lmn nw.lsxna b
L _
Dy . =0 0BT = mYde
@, o — o L\ua =0 %) o<
@ - i, A -7 aNL
-5 ot L — o
= P S 5 T v -0 S
- o, & —
s Lo fes B Vo= CSDFF
e ..Lae@.lrsm%pr . < O™
Vo o gme ° Vg Y o
oo D M@Piﬂ@“flmgr N
n....«.ur|z| Lo 5 2L w5 520 T0on o
Soq TvoFE e T T
£ o ox O= Pl © . @
Ne) 0nS ©._ o o - O N >3
PISlee emb.@sr nhhomwdq_ulqﬁh%elt
oY R
UlethSS.ICﬂMne%nmufa %r W&y, ﬂ&lr&a
0T O E W o= —_ >
o rl@omu.m < 0° 2 = T
O Ve VTSROSO T ) @
& - SO c = &
oo g S, P2reg S B evajm.
— e.ullwumso,dt% Smfadd%ﬁ TD .
So g 0wl e Cmnwnhaqod_SIe.ne
O g 0w L= — - sS4 oS v @B o
daoo o+ o en.|bd -
—o0og eMt P =P () Teg
4
W N .InUS ....lr O T + na
T on ped.IS o eﬂrSyam
O @ o) o] w— @© O = D.T.
- n c c 0 a o ()
< O © o o c b = _ @
© cwm — - - twa o
oo mn,as, s-"%n_ =
o _ - ,OeVJCne c o coo?
) Mnetioreaay ocoo®
L+ 00 HC [7, S 7)) OC .+~ O0®
- I We LN B O = = C._ @B > ..
oE_® 5 VO N = OV O QO N
voowatk HdvvaremdersrrlO
oo a< CC._._ CECO0OCC . @O VO
NN o— ST o> 0o 0ne>E .

PT



)
AGRI KULTURA CRI Jourhnh@sN1 -§276 2 June 202
)

(Ramirez et al., -2ctheragi@®r sol 12z arnmat i 0s)
Gordillo et al., Thess) paraimed wirse ,wer e a
di fferent types oft h& e gvotr KtSi of whearkea g a mi
recorded i n di f froddtin gtowvilncgsl.997) . |
Maj ority wer e pl aatedfremtihheriheaad, mala
(Quezon; Davao: camaponed egwr,, ocelli, r
Masbat e, Mindoro, r&gmar fomBewionyg, hind t
Marindugque and @adt Sal nt daur aSnUeSs. )
coconut (Quezon; Davao; Camarines
Sur , Masbat e, Mi ndMebp honnertird cuddet i stical
and Catanduanes), banana (Davao,
Samar, Bohol and Madh&té)esumangef morphom
(Samar , Quezon, W@dmarlﬁéblescutred to :
Catanduanes, andDi scri mMiakamtt e)Anal ysi s
Lanzones (Davao an&PXQx[ered)si amd 21 with
flowering pl ant s (iMacrliunsdiuognu e9 f.  aThvear i abl e
types of vegetatiomrXpldgeaasvghi Rbtentthen
role in the formatiC@amonfcaltiligy ersismipneagnt A
colonies which are al/l good sources of
food for the stinglelsn Q)fede'EFexthapfﬁhQ‘Vbrthe
rice. t he mo st i mportant q
characters for each spe
Collection of Stingaedsrgadskly comparable
tests in the form of S
Twenftiyve (25) adult]! uwotrrkaetres tofe variatio
stingless bees in W&reg yapfpdri£ld. col ony
found in an area were collected, for a
total of 300 sampl efsucl gudiemgl es¢li Beapces
were caught by dir ebcotpud @rhgloinsg aerehecal ct
entrance of their nedghjseetiethet oby ipliddkei nlgi n
them one by one usi{MNgaNesgéd&por pr wying $
catching them wusingofanwargasddsStPShetver. 21)
Collected adult beé&€®nswlerecCtp| aceddenidi ogr am
vials and preservedr @fnl et pgrhoglemitnnteerrp i p me t
alcohol and | abeledipibpeittiyesanaf ssepteci es.
aside for morphometric study and DNA
sequencing. Gene Sequencing
Voucher speci mens Cofldemted| Ibees stored
sampled localities swegrveedad®esd ibn oiprgical
stingless Dbees col |lerctdiiwind upafl tbheee Pfrrognme cea c |
on ®Bindormatics of wsRisihedl etshsr i gee wi th di st
which was funded bylriepd oepacpmént owel s.
of Agr iBauletawr eo f Apltaeadturnal 1.5 mL tubes
Resear chAR)D.A extraction wa s perf or me
DNeasy Bl ood and Ti s
Mor phometric (Quiagen) followi®g the
protocol. The eluted ger
Morphol ogi cal examahwzedn boyr agarose
stingl ess bees wor Rleeegt rigppshor edre 1 n a
using the Stereoscodgarwmserdelcopen (fixr 30
& 4X magnificationin thet eldabwietth genl X1
ocul ar micromenteer(Sl‘PhlitrftQ)PhoreSI_S apparatu
morphometric charactiesgal(il®ed ndisvinguatihe a
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Fig. Mest enfTeanagiemolf @azon | sl ands A. Al
Quezon; B. PéreVvig®uezOat anduanes; D
Garchitorena, Cam. Sur ; F & G. Aroroy
H & | Gasan, MarinduQ@am.;Surl] a&n K. Car am
L&M. Cal apan and Nauj an,



