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lzlrpa6oreHa e ynoBKa 3a Bpegurenh no,qo6Ha Ha 13-
BecTHnTe, KOflTO e m3cfleABaHa nph CbxpaHeHme Ha npncHo
npra6pana nueHuqa B nnocKr4 cKnagoBe u MeraflHil cvno3-
HN KNETKN C foflflMA BMCCTHMOCT.

YcranoeeFro e, qe qpe3 ynoBKara ce orKpyrBar BpeAnre-
nnre 5. oryzoe (1.) m O. surinamensis (1.) c 

'15 go 30 d no-
paHo oT cTaHAapTHr4fl MeToA, nPil nrbTHocT Ha 3apa3eHocT
cborBerHo 0,05 ra 0,1 6p/kg.

flpu reuneparypa Ha cbxpaHflBaHoro 3bpHo Hag 22oC
ynoBKaTa npeBb3xoxffa ocHoBHilfl MeToA no qecToTa Ha
orKpuBaHe Ha Bpegnrennre c 1,7 - 2 nann. [1pn no-Hncrn
reMneparypyr (8 -22"C) eQexruenocrra Ha ynoBKt4re ce Ha-
MannBa cpegHo c orono 200lo.

OceeH 3a paHHo orKpnBaHe Ha Bpegnrenn
qpe3 ynoBKaTa Moxe ga ce onpeAenil m TeH-

rqeHuHnTa Ha il3MeHeHreTo Ha 3apa3eHocTTa
no BpeMe Ha cbxpaHeHueTo Ha 3bpHoTo.

Knrcqoeu dymu: 3bpHo, cbxpnHeHue, Ho-
ceKoMHu epedumenu, omKpuaaHet ynoeKtt, Mo-
HUmOpUH?

Bu@cgcHuc
l lpncno npra6panoro 3bpHo (nuennqa,

eqeurx) e o6exr Ha 3apa3flBaHe c BpeArre-
nil oule oT nbpBr4Te AHil Ha cbxpaHeHvreTo
uy (Hagstrum et al., 2001; Vela-Coiff ier et al.,
1997). Bmcoxara Hai{aflHa reMneparypa ra 6ae-
HOTO OXIaXrqaHe npe3 nRTOTO Ca npilqilHa
:a 6up:o yBenilqaBaHe Ha 3apa3eHocrra. Or
HaBpeMeHHOTO OTKpnBaHe Ha BpeAnrenil-
Te 3aBncr npe,qorBparflBaHe ua rary6nre or
rRXHoro 6up:o pa3Burme. 3a npegnpneMa-
HilTe MepKra ra 6op6a cpeqy Bpe,qurennre or
3HaqeHl4e e H r3MeHeHneTO Ha 3apa3eHOCTTa
no BpeMe Ha cbxpaHeHmero. OcHoeHraRT Me*
ToA 3a onpeAenflHe Ha 3apa3eHocrra, rorTrro
e cTaHrqapTeH B HauaTa cTpaHa, e Lrpe3 B3e-
MaHe na npo6n or 3bpHeHnR Hacrn u aHanu-
3hpaHero flnn a na6oparopHr4 ycnoBtAf,. flpea
HaqaflHnfl nepr4ofl Ha cbxpaHeHne KoraTo e
HilcKa 3apa3eHocrra e neo6xogrMo B3eMaHe
Ha no-roflflvt 6povr npo6r,r.

AnrepHarnBeH Ha ocHoBHr4fl Merog e ro3l4
L{pe3 H3non3BaHe Ha ynoBKr4. floHacronu{eM
c'bu{ecTByBaT ABe cxoAHl4 KoHcTpyKquw, Ko-

!mtroduetEom
The freshly harvested grains (wheat,

barley) become an object of infestation from
the beginning of  i ts  storage (Hagstrum et al . ,
2001;Vela-Coif f ier  et  a l . ,  1997).The high in i t ia l
temperature and the slow rate of  cool ing
in summer are the reasons for the quick
infestation growth. The in time detection of
insect pests makes i t  possible to avert  the
losses from their  quick growth.  In order to
decide whether measures for insect pests
control  must be undertaken i t  is  important
to know the infestat ion var iat ion dur ing
the storage. The method to determine the
existence of  infestat ion,  which is standard in
R. Bulgar ia,  is  to take samples f rom the grain
bulk by pipe probe and to analyse them at
laboratory condi t ions.  At the beginning of
storage, when the infestation rate is lory a
greater number of  samples needed to be
taken.

The method of  using traps is an al ternat ive
to the basic method. At present t ime there
are two simi lar  construct ions of  t raps,  which
are used in research work - pitfall probe traps
and pitfall cone traps. lt was proved that, by
using traps, insects in the grain bulk could be
detected more efficiently (Barak et al., 1982;
Loschiavo et al., 1973). Due to temperature
effect the efficiency is greater in summer and
smal ler  in autumn and winter seasons (Reed

Otzr.1.  Yroexa 3a orKpr4BaHe Ha
q n e t t T e n L 4  R  t h n H p r r a  M a c a

Fig.  1.  Trap for  insect 's  detect ion
in stored grain
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A trap was made for the detection of insect pests and it

was examined dur ing storage of  f resh harvested wheat in
f lat  storage and 3300 m3 steel  b ins.

lt was found that Sitophilus oryzae (1.) and Orizaephilus
surinamensis (1.) at density 0.05 and 0.1 insects per 1 kg
respectively, are detected from 15 to 30d earlier when the
trap was used in comparison with the basic method.

At temperatures of the wheat above 22'C the frequency
of detection of insects by the trap exceeds that of the basic
method from 1 .7 to 2 times. At lower temperatures (8
- 22oC) the effectiveness of the trap decreases by about
20o/o.

Besides ear l ier  pest  detect ion the t rap is ut i l izable for the
determinat ion of  the tendency var iat ion of  the infestat ion.

Key words: wheat, storage, insect pest,
trops, monitoring of pest
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et al . ,  1991; Hagstrum et al  ,  i  998).
The purpose of  the greater part  of  the

invest igat ions carr ied out rvas to determine the
relat ion between the number of  the t rap caught
insec ts  and the  dens i ty  o f  the i r  popu la t ion  in  the
grain mass (Cuperus et  a l . ,  1990; Hagstrum et al . ,
1998; Toews et  a l . ,  2005).  The determined relat ions
are not universal .  They refer to speci f ic  pests and
concrete condi t ions -  grain temperature,  type of
grain storehouse, etc.  Besides that,  Athanassiou et
al .  (2001) have determined that a grater number
of t raps than the number of  the taken samples
are needed in order to achieve high accuracy in
forecasti ng the i nfestation density.

As a resul t  of  other invest igat ions a relat ion was
establ ished between the number of  insects t rapped
and the threshold of  damage, at  which the grain
price is reduced and therefore control measures
ought to be applied (Vela-Coiff ier et al., 1997).

In R. Bulgar ia,  t raps have not been used and
such invest igat ions have not been carr ied out.
In addi t ion,  the resul ts obtained for the species
widely spread in Bulgaria Sitophilus oryzae (1.) and
Oryzaephilus surinamensis (1.) are comparatively
less in the reported investigations. Also there are
no data concerning sensibi l i ty  of  t raps in detect ing
insects at  the in i t ia l ly  infestat ion stage. By this
study we set the task to make a t rap, s imi lar  to the
already known ones and to invest igate i t  for  insects
detect ion and determinat ion of  the tendency
of infestation variation during storage of freshly
harvested wheat,  in the widely spread in Bulgar ia
grain storehouses -  f lat  storages and large steel
b ins .

nn^^^-tr^n^ amC [ficthodsurjcruelruclt_lf) i
The created trap (Fig. 1) differs from the well-

known ones by i ts greater diameter (50 mm) and
by replacement of the perforated plastic cylinder
with a sieve one, made by a metal sieve with
prolonged apertures wi th dimensions 1.5/20 mm,
which is character ized by a big l ight  cross sect ion
(number of  apertures /cm2).  The upper part  and
the lower cone-shaped tag, into which the food
material is placed (cracked wheat with 1 4o/o w.b.
moisture content) to attract the insects are made
of  a lumin ium.

The invest igat ions were ful f i l led dur ing the
period July 8th 2004 - June 6th 2005 in steel bins
(3000 t storage capacity) and flat storages (3200
t storage capacity), respectively at the farms in
the vil lages of Trud and Kalojanovo, district of
Plovdiv. The flat storages and bins were fi l led in with freshly
harvested wheat wi th in i t ia l  moisture content f rom 1 1.0 to
12.5o/o (w.b.) and temperature of 30-32"C. The cooling of
grain dur ing storage was accompl ished by atmospher ic
air  vent i lat ion.  Infestat ion var iat ions were determined
per iodical ly using traps paral le l  wi th the basic method
(grain samples taken by a pipe probe).  Five t raps were
placed in each bin -  one in the middle and four along the
semi-radius of  the cel l ,  and in the f lat  storehouses three
along the r idge of  the grain and two in the middle between
the r idge and the wal ls.  The traps were stuck in grain at  l0
cm from the surface and duration of trapping was 7 days.
After their  taking out,  the t rapped insects in the cone-
shaped tag contents were enumerated according to their
species.  The samples for  determining the open form of
infestation according to the basic method were taken from
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Aur. 2. |,4:weuerre ua 6por na S. oryzae, onpeAeneH no ocHoBHriB MeroA 6p./kg) u
qpe3 yIroBKr4 (6p/7 d)  rpr  cbxpaHeHr4e Ha npFCHo nplr6paHa rLueH/Lla B MeraJrHt, t  cr , l
lo3Hf4 KrerKV t4 nnocKt cKrraAoBe (--  ercnepyiMeHTarHa Kp/Ba, ,  -  reugeuqrr)
Fig 2 Changes in number of  S.  oryzae in f reshiy harvested wheat,  s tored in i ron bins
and f lat  s torehouse, determinate by basic method ( insects per 1 kg) and probe t rap
(t rap catch/7 d) ;  ( -  samples l ine,  -  -  -  tend l ine).

i lTo ce n3no.n3Bar B n3cne.qoBareficKara pa6ora - pitfall
probe traps u pit fal l  cone traps.,[oxaraHo e, qe c ynoBKhre
no-e$exrrBHo ce orKpilBar BpeAurenu B 3bpHeHrR Hacnn
(Barak et al., 1982; Loschiavo et al., 1973). flopagra BnnAHV-
ero Ha reMneparypara e$exrneHocrra e no-ronrMa npe3
nerHun n no-MarKa npe3 eceHHo-3t4MHt4F ce3oH (Reed et
a1.,1991; Hagstrum et al. ,  1998).

Llenra Ha no-roflflMara qacr or npoBerqeHilTe r3cflerq-
BaHhR e ycraHoBflBaHe Ha 3aBilcr4Mocr Mexgy 6pon Ha
ynoBeHnre BpeAhTenw n nnbTHocTTa Ha nonynalll4nTa uM
B 3'bpHeHara Maca (Cuperus et al., 1990; Hagstrum et al.,
1998; Toews et al., 2005). flonyvennre 3aBilcr4Mocrr4 He ca
yHnBepcanH4 vt ce oTHacRT 3a onpegeneHu BpeArTerrn 14
KOHKpeTHh yCnOBVn - TeMnepaTypa Ha 3bpHoTo, Tilna Ha
3'bpHoxpaHr4nuulero. OceeH roea Athanassiou et al., (2000)
ycTaHoBFBaL Lle 3a nocT4raHe Ha no-Bl4coKa ToqHocT nph
nporHo3r4paHe Ha nnbrHocrra Ha 3apa3eHocrra ca neo6xo-
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AVMV noBeqe pe3ynraril or ynoBKr{, orKoflKoro raKu-
Ba, noflyqeHil r{pe3 B3eMaHe Ha npo6il.

9per Apyril u3cnefiBaHufl ce ycraHoBflBa Bpb3Ka
MexAy 6pon Ha ynoBeHilTe BpegnTenvi v npara Ha
BpegHocr, npn rorZro ce HaManffBa qeHara Ha 3bpHo-
To u e Heo6xo4nMo npeAnpileMaHe na rrrpe6vren+w
MepKn (Vela-Coiffier et al., 1997).

B Hauara crpaHa Bce or4e nilncBar ynoBKt u no-
go6Hra il3cae.qBaHrfl He ca npaBeHN. OceeFr roBa B
npoyqeHuTe nilTepaTypH14 r43Tor.rH14qr4 cpaBHmTen-
HO nO-MarKO Ca pe3ynrarnTe 3a pa3npocTpaHeHr-
re y Hac BuAoBe Sitophilus oryzoe (1.) m Orizaephilus
surinamensrs (L.). Inncsar cbu{o AaHHil 3a qyBcrBt4-

TefiHOCTTa Ha ynOBKl4Te npn paHHO OTKpilBaHe Ha
Bpeghrefiure. flopagh roBa c Hacronr{ara pa6ora cm
nocraBmxMe 3a qen nspa6oreaHe Ha ynoBKa, nogo6-
Ha Ha u3BecrHr4Te u u3crerqBaHero fi :a orupilBaHe
Ha BpeAnTenv, u onpeAenfiHe Ha TeHAeHqHRTa Ha
r3MeHeHileTO Ha 3apa3eHOCTTa npi l  CbxpaHeHhe Ha
npncHo npn6paHa nueHilqa B pa3npocrpaHeHvlre B
HauJara crpaHa 3bpHoxpaHr4nnu{a - nnocKr4 cKnaAo-
BE N MCTANHil CHNO3H14 KflETKU.

[flamncpuaAu u
nflcnil@g Ha pa6omna

Tlrpa6oreHara ynoBxa (Qurr. 1) ce ornrqaBa or n3-
BecrHure c no-roneMnfl ct AilaMerbp (50mm) n cbc
3aMRHara Ha nepQopupaHVA nnacrMacoB r-lnnHHAbp
cbc cr4ToB, m:pa6oteH or MeranHo cr4To c npoAbnro-
Barr orBopl4 c pa3Mepn 1 ,5/20 mm, rofito nMa no-ro-
nrMo cBerno ceqeHre (6pota Ha orBopt4Te Ha 1 cm2).
liopHara qacr m AonHnr KoHyceH HarpafiHrx, e xot7tto
ce nocraBn npnMaMrara (nueHmqeH upor c Bflax-
nocr 1 4o/o) n ce cu6rapar BpeAnrerrure, ca urspa6ore-
Hl4 or anynvmuh.

14:cnegaannnra npoBeAoxMe npe3 nepiloAa
08.07.2004 - 06.06.2005r. e MeranHu cmno3Hr4 Kfler-
xvr (3000 t) r nnocxl4 cKnaAoBe (3200 t), croreerHo B
arpno6a:nre B c.Tpyg u Ha r. KanonHoeo, f lnoeAhe-
cra o6nacr. 3rpHoxpaHilnilu{ara 6nxa 3anbnHeHm c
npncHo npra6pana nueHilqa c HaqanHa BnaxHocr
1 1,0 - 12,5o/o n reMneparypa 30 - 32'C. OxnaxgaHero
Ha 3bpHoTo npn cbxpaHeHmeTo ce ocbu{ecTBsBaue
qpe3 BeHTnn[paHe c aruoc$epeH Bb3gyx. [z1:uene-
Huero Ha 3apa3eHocrTa onpeAenflxMe nepnofqrqHo
qpe3 ynoBKHTe m no craH.qaprHr4n MeroA. B chnosFru-
Te KflerKil ce nocraBflxa no 5 ynoeru - eAHa B cpe.qa-
Ta n qeTrpm no nonypaAilyca Ha KfleTKaTa, a B nIo-
cKmre cKnafloBe 3 no 6ranoro Ha Hacnna n2no cpeAa-
Ta Mexgy 6mnoro H creHilTe. Yroexmte ce :a6neaxa
Ha pa3croflHhe 1Ocm or noBbpxHocrra Ha Hacmna, KbAero
npecronBaxa 7 d. CneA m3BaxAaHero ilM B cbgtpxaHme-
To Ha KoHycHvtR HaxpafiHux 6nxa rar6poneaHn ynoBeHure
Bpe.qilTenfi no Bh,qoBe. [1po6nre 3a onpegeflflHe Ha orKpt/-
rara Qoptvra Ha 3apa3eHocr no ocHoBHl4f Merorq ce B3eMaxa
c qunnHrqpnlrHa coHga or noBbpxHocrHr4fl cnorl Ha Hacilna
(no 5 or cnflo3Hnre KnerKr w 9 ot nfiocKmre cxnagose).

u o6euilsctamc
f'lpea uenilF il3cnerqBaH nephog B cbxpaHnBaHara

nueHilqa ce orKpr4Baxa npeAilMHo BperqilTennTe opn3oBa
rbrprqa Sitophilus oryzae (1.) n cypilHaMcxr 6pauuong
Orizaephilus surinomensrs (L.)), a npe3 HaqanHmr - v eAV-
Hl4qHn Bb3pacTHvr eK3eMnnflpm oT BnAoBeTe pbxALrBo-
qepBeH 6pauueH 6ptrvr6ap Tribolium castoneum (Herbst),
xnrHa rbrpnLla Sitophilus gronorius (L.) rrr :upnoe 6ptvr6ap
R hyzope rto d o m i n i ca (F.).

Ha Qrar.2 e noraaaHo n3MeHeHnero na 6pon Ha orKpvrl4-
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Storage period

Orar.3.  lz l :nerelrae ua 6por ua Or.  sur inamnsis,  onpepereHJ no ocHoBHt '1f i  I ' , teroA (bpl

kg) L,r  rpe:  ynoBKt l i6p. /  /  d)  nptz cbxpaHeH/e Ha npFCHo nprOpai ia nueHt lua B Mera,r
Ht4 CUrA3Hn KrerKr U nnOCKt/  CKTaAOBe (--  eKcnepr lMeHrarHa Kpi lBa,  -  -  -  anpoKcr
Mi lpaula rprzea).
F ig .3 .  Changes  in  number  o f  Or .  su r inamns is  i n  f resh ly  ha rves ted  whea t ,  s to red  in  i ron
bins and f lat  s torehouse, determinate by basic method ( insects per 1 kg) and probe
trap ( t rap catch/7 d) ;  ( -  samples l ine,  tend l ine)

the upper layer of  the bulk by using a cyl indr ical  t r ier  ( f ive
in the steel  b in and nine in the f lat  storehouse).

Rcsarlts amC DEseussEom
During the whole per iod of  invest igat ion,  the species

mainly detected in the stored wheat were:  r ice weevi l ,
Sitophilus oryzae (1.) and sawtoothed grain beetle,
Oryzaephilus surinamensis (1.), while in the init ial period
some single adul ts representat ives of  the species red
flour beetle, Tribolium castaneum (Herbst), granary weevil,
Sitophilus granarius (L.) and lesser grain borer, Rhyzoperta
dominica (F.) were trapped.

Fig.  2 shows the var iat ion in the number of  5.  oryzae
detected by the basic method and in paral le l  by t raps
dur ing storage of  wheat in both types of  grain storages.
The insects were detected first by means of the traps and
later on by the basic method, at  populat ion densi ty of
0.5 insects per 1 kg.  The outstr ipping was 28 days and 35
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days respect ively in the f lat  storehouses and in the bins.
The difference of 7 days was due to the non-identical
in i t ia l  infestat ion in both types of  grain storages and as
a result of that the different init ial detection by the basic
method. A simi lar  ear l ier  detect ion f rom 15 to 30 days of
R. dominica. T. stercoreta, C. ferrugineus, A. advena was
reported by Hagstrum et al .  (1990),  whi le according to the
resul ts obtained by Athanassiou et  a l . ,  (2001),  there was
no difference between the time of the first detection of S.
oryzae by the basic method or by the traps.

In order to establ ish populat ion densi ty,  at  which for
the first t ime 5. oryzae was detected by using traps, we
simulated the insect growth at  in i t ia l  densi t ies of  0.15 and
10 insects per 1 ton,  corresponding to populat ion increase
to 0.5 insects per 1 kg for 1 17 days and 70 days respectively
in the bins and in the f lat  storehouses and at  temperature
dynamics of  the stored grain establ ished in another study
of ours (Dimitrov et  a l . ,  2004;2005).  From the simulated
resul ts we establ ished that on 82nd and 42nd day of
the storage, th is was when the infestat ion by using the
traps first of all was detected, the population density was
0.03 and 0.08 insects per 1 kg in the bins and in the f lat
storehouses, respectively. lt follows that at the init ial period
of the grain storage the traps exceed in sensi t iv i ty the basic
method for detect ion of  those insects f rom 6 to 10 t imes.

In order to express more clearly the tendency for
infestat ion var iat ion dur ing the storage, approximat ing
curves of  the exper imental  ones are shown on the f igures.

As fol lows infestat ion increases with t ime, but th is
can be establ ished by using the basic method, 15 -  30
days later. Because of the great sensitivity of the traps the
number of  the t rapped insects increases more quickly (30
- 50o/o) in comparison with those found in the samples.
The increase cont inues t i l l  the beginning of  October and
November, respectively in the flat storehouses and the bins,
when grain temperature decreases to 22"C. The maximum
values of  the t rapped and the detected in the samples
insects were reached with a difference of 7 - 14 days, at
rat io between them 1.6 and 2.8,  in the f lat  storehouses and
bins,  respect ively.  Because of  the smal ler  sensi t iv i ty of  the
traps at  lower grain temperatures the next decrease of  the
number of  insects t rapped goes quickly in comparison with
infestat ion densi ty change. Insects have not been found in
the traps af ter  January 17th 2005 and in the samples taken
- after January 24th 2005.

The resul ts for  the other insects are analogical ,  as
wel l  -  Or.  sur inamensis (Fig.  3) .  The infestat ion was also
detected ear l ier  by using the traps for 14 days and 28 days,
in the f lat  storehouses and bins,  respect ively.  A s imi lar  30
days overtaking of the detection of the same insect was
establ ished by Athanassiou et  a l .  (2001) in three si lo cel ls
dur ing the months of  June, July and November.

Popu lat ion densi ty,  wh ich corresponds to the moment of
detect ion of  the insects by using the traps, was determined
analogical ly by s imulat ion of  populat ion increase, at  in i t ia l
infestat ion of  10 insects per 1 ton.  The resul ts obtained
- 0.09 and 0.1 insects per 1 kg for  the f lat  storehouses and
bins,  respect ively show that sensi t iv i ty of  t raps is about 5
t imes greater than that of  the basic method.

The next increase of  the number of  insects t rapped,
which was detected 25 days ear l ier  has about two t imes
greater speed as compared to that of those detected in the
samples.  Maximum numbers of  insects were t rapped in the
bins at  the beginning of  October,  whi le by using the basic
method - at the end of October, at a difference between
their  values of  2 t imes approximately.

From February to the end of  the per iod invest igated
- June 6th 2005, because of  the higher grain temperatures
minimum infestat ion in the bins -  below 0.5 insects per 1

Te no ocHoBHLrfl MeroA vr qpe3 ynoBKVi Bpe4ilTenn S. oryzae
npr cbxpaHeHneTo Ha nuleHhqaTa B ABaTa BnAa 3bpHoxpa-
Hnnnu{a. Or rpaQr,rrilTe ce BnxAa, qe Bpe4nreflnre ce or-
KpuBaT nbpBo qpe3 ynoBKmTe, a no-KbcHo il no ocHoBHtlfl
MeroA npn nnbrHocr Ha nonynallunra 0,5 6p/kg. klanpe-
BapBaHero e c 28 ra 35 d cborBerHo B nnocKr4Te cKnagoBe vl
cr4rfo3Hure KnerKh, KoRTo pa3nhKa ot 7 d ce Abnxm Ha He-
eAHaKBaTa HaqaflHa 3apa3eHocr B ABaTa Trna 3bpHoxpaHil-
nr4qa u BcfleAcrBre Ha roBa pa3nnqHoro lt naqanHo orKpvt-
BaHe no ocHoBHr4fl Mero,q. [o,qo6no no-paHHo orKpnBaHe
or 1 5 go 30 d Ha R. dominica,T. stercorets, C. ferrugineus vt A.
odveno ca ycraHoannn Hagstrum et al.  (1998), AoKaro cno-
peg pe3ynrarn nonyqeHn or Athanassiou et al.  (2001), pa:-
nuKa BbB BpeMero Mex.qy nbpBoro orKpilBaHe na S. oryzae
no ocHoBHr4R MeToA 14 Lrpe3 ynoBKrTe, HflMa.

3a onpegenflHe Ha nfibrHocrra Ha nonynaqilRTa, npr
KOflTO 3a nbpBr4 nbr ce orKphBa 3apa3eHocrra or s. oryzae
Lrpe3 ynoBKrre HanpaBmxMe cilMynaqnf Ha pa3Bmrrero Ha
Bpegnrenn npn HaqanHu nnlrHocru 0,15 ra 10 6p./t, cbor-
BercrBaqil Ha yBenmqaBaHe Ha nonynaqnflra Ao 0,5 6p./kg,
cborBerHo 3a 1 17 u 70 d e cilnoEHnre KrerKH n nflocKr4Te
cKnaAoBe n npn ycTaHoBeHara B Apyro Haue il3cneABaHe

,qi lHaMhKa Ha n3MeHeHre Ha TeMnepaTypaTa Ha cbxpaHfl-
BaHoro 3bpHo (flnnnnrpoB n Kon.,2004;2005). Or crauyna-
qr4oHHilTe pe3ynrarn onpegenrxMe, Lre na 82-n u 42-a d
oT cbxpaHeHmeTo, KoraTo ce oTKpr4Ba 3apa3eHocTTa qpe3

ynoBKr/Te, nflbrHocrra Ha nonylraqilRTa e 0,03 r 0,08 6p/kg,
cborBerHo B cr4no3Hvrre KflerKh u B nnocKr4Te cKnaAoee. Or
TOBa CfleABa, qe npe3 HaqanHVn nepnorq oT cbxpaHeHneTo
Ha 3bpHoTo ynoBKnTe npeBb3xoxAaT no qyBcTBhTenHocT

ocHoBHl4R MeroA nph orKpr4BaHe Ha ro3r4 BpeAuren or 6 go
1 0 nrrn.

3a no-ncHo orKponBaHe Ha reHAeHqnnTa 3a i l3MeHeHre
Ha 3apa3eHocrra no BpeMe Ha cbxpaHeHmero na $raryprare
ca noKa3aHm i l  anpoKcvrMupau{rre Ha eKcnepmMeHTanHhre
KpvtBtA.

Cneg orKpnBaHero cnegBa HapacrBaHero Ha 3apa3e-
HOCTTa, KOeTO Ce yCTaHOBRBa nO OCHOBHI4fi MeTOrq C OKOnO
15 - 30 d no-rtcHo. flopagm no-roflRMara qyBcrBr4TenHocr

Ha ynoBKr4re 6ponr Ha yfloBeHnre Bpegnrenn ce yBenrqaBa
no-6rpro (30 - 50olo), B cpaBHeHne c orKpt4rnre B npo6mre.
HapacraaHero npoflbrrxaBa iqo Haqanoro Ha M.M. oKToMBpr4
m HoeMBpt4, cboTBeTHo B nflocKnTe cKr'la.qoBe y{ MeTanHilTe
cnno3Hl4 KflerKu, KoraTo reMneparypara Ha 3bpHoro ce no-
HnxaBa po 22'C. MaxcrnnanHnre croriHocrvr Ha yroBeHnre
tA or<pvtrt re n npo6ure BpeAurefln ce iqocrnrar c pa3nrKa
ot 7 - 14 d npn orHouleHne MexAy tnx 1 ,6 il 2,8 cboteet-
Ho B nnocKilTe cKnaAoBe n cnno3HvtTe KnerKn. flopagn no-
MaIKaTa qyBcTBilTenHOCT Ha ynOBKr4Te npn nO-H14CKm TeM-
neparypr4 Ha 3bpHoro cnegBau{oro HaManeHile Ha 6pon Ha
ynoBeHmre BpeAmrenu nporl4r{a no-6rrp:o B cpaBHeHne c
h3MeHeHuero Ha nn'brHocrra Ha 3apa3eHocrra. Bpegnrenm
He nonaAar B ynoBKnre cneg 17.01.2005r., a BbB B3ernre
npo6ur - cfleA 24.01.2005r.

AHanoruqHh ca pe3ynrarhre r 3a ApynAn epegnren - Or.
surinamensrs (Qurr. 3). 3apaaeHocrra cbqo ce orKpr4Ba no-
paHo qpe3 ynoBKrre c 14 u 28 d, croreerHo B cilno3Hure
KnerKh u B nflocKmre cKnaAoae. flo4o6Ho rrnpeBapBaHe
Ha orKpr4BaHero Ha cbull4fr BpeAHTen c 30 d ca ycraHoem-
nra Athanassiou et al., (2001) e rpra cnno3Hu KnerKn npe3
Mecel{nTe }oHl4, tonv r HoeMBpn.

flnrruocrra Ha nonynaqvnra, KoflTo cborBercrBa Ha
MOMeHTa Ha OTKpr4BaHe Ha BpeAUTenn qpe3 ynoBKilTe On-
peAenuxMe no aHanornqeH HaqnH, qpe3 curMynaqn8 Ha
yBenui.raBaHe Ha nonynaqil f lTa npu HaqaflHa sapa:euocr 10
6p./t. flonyuenure pe3ynrarm - 0,09 n0,1 6p/kg, cborBerHo
3a nflocKr4fl cKnaA u cmno3HaTa KneTKa noKa3BaT, qe qyBcr-

BuTeflHocrra Ha ynoBKilTe e no-ronflMa c oKono 5 ntru or
Ta3r Ha ocHoBHr4R MeTOA.

cneqnanm:npaHo il3'aHru 
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Cnegaaqoro HapacrBaHe Ha 6pon Ha ynoBeHure
Bpegnrenil, Koero ce ycraHoBflBa c oKono 25 d no-
paHo e cbc cKopocr oKono ABa nbTil no-ronfMa, B
cpaBHeHne c ro3r4 Ha orKpnBaHure e npo6rre. Max-
cilMafleH 6pota Bpe.qnrenr B cvrno3Hr4Te KnerKil ce
yflaBfT npe3 HaqanoTo Ha M. oKToMBpr4, AoKaTo no
ocHoBHl4R MeTOA - B Kpan Ha OKTOMBqU, npli4. pa3nnKa
Mexgy rexHnre crorlHocru oKono 2 nuru. Or u. Qee-
pyapu Ao Kpan Ha n3cnegBaHuR nepnog - 06.06.2005
r., nopaAv{ no-Br4coKr4Te TeMnepaTypu Ha 3bpHoTo B
cl4flo3HaTa KnerKa/ ce 3ana3Ba MilHnManHa 3apa3e-
Hocr nog 0,5 6p./kg (cpegno 0,3 6p./kg), Koflro eAHaK-
BO Ce OTKpnBallle nO ABara MeTOAa.

B nflocKvrfl cKnaA Bpe.qrrenil or Bh.qa Or.
surinamensis ce orKphBaxa Ao cpegara Ha M. f lHyapil
npu cpeAHa 3a Lle.niln nepmoA nnbTHocT Ha 3apa3e- ..
Hocr no-ManKa or 0,5 6plkg. B ctuloro BpeMe c MafiKh
143Kr]loqeHHn pe[OBHO qpe3 ynOBKnTe Ce OTKpnBaXa
BpeAnrenil - cpeAHo no 1 6p./7 d.

AHanornr{Hil pe3ynrarn B nflocKr4n cKflaA ce no-
nyqhxa il c BpeAilrenR Tr. castaneum. 9pe: ynoBKure
orKpil Ba HeTo Ha BpeAilTefl nTe il3n peBa pBa ocHoB H 14fl
Merog c 16 d. l-lper nepilo4a 02.09. - 15.12.20A4r. a
ynoBKilre peAoBHo nonagaxa or 1 go 6 6p./7d, AoKa-
ro e npo6vrre caMo BeAHbx - 1 6p./kg.

Or regu pe3ynraru cneABa, Lre qpe3 ynoBKnre e Bb3-
MOXHO He CaMO no-paHO Aa Ce OTKpT4FT BpeAnTenilTe, HO vr
npu nepnorqnqeH MoHr4Topr4Hr Aa ce onpeAenu TeHAeHLll4-
flTa Ha n3MeHeHile Ha 3apa3eHocrra, Koero e neo6xoguvro
3a cBoeBpeMeHHo rrpa6oreaHe Ha crparernfl  3a npegnpil-
eMaHrTe MepKvr.

Kaxro ce or6enn3a no-rope npil reMneparypara Ha
3bpHoro nog 21-23oC 6ponr Ha ynoBeHnre Bpegmrenn
HaManRBa. fipmvrnara e B noHilxeHilero, KaKTo Ha 3apa3e-
Hocrra, TaKa u ua e$errurBHocrra Ha ynoBKr4Te, cBbp3aHo c
u3MeHeHhero Ha uo6nnnocrra Ha BpeAmrenure. BnnRnu-
ero Ha reMnepaTypilTe HaA n noA Ta3u rpaHnLla Bbpxy or-
HOUIeHTeTO MeXAy qeCTOTara Ha OTKpr4BaHe Ha ABaTa Bpe-

AHTenR c ynoBKr4 n no ocHoBHr4R Merog e noKa3ano na Qnr.
4. l-lopagm no-ronflMara qyBcrBr4TenHocr Ha ynoBKr4Te npe3
HaqaflHl4R nepiloA Ha cbxpaHeHue, KoraTo TeMnepaTypaTa
Ha 3bpHoro e no-Br4cora (25-30"C) n :apaseHocrra no-Hr4-
cKa, qecrorara Ha orKphBaHe Ha BpeAilTennre S. oryzae ur
Or. surinamensis c ynoBKr4Te e no-ronnMa cborBento c2,2n
1,7 nttvt. [1pea cnegBaqiln nephoA orcbxpaHeHuero, Kora-
ro reMneparypara Ha 3bpHoro ce noHMXaBa (or 22 Ao 7"C)
il nnbrHocTTa Ha nonynaumflTa Ha BpegnrenHTe e oTHocr4-
TeflHO no-ronflMa '{yBCTBmrenHOCTTa Ha ynOBKl4Te HaManF-
Ba cpeAHo c oKoflo 2oo/o, poxdTo qecToTaTa Ha oTKpmBaHe
no ABara Meroga ce pa3nilqaBa MnHilMaflHo or 0,9 go 1,2
nbTh.

f l - ln( i \ ,^ - - -^
L/_iEJt9Arg lurb

1. B cpieneHne c ocHoBHr4fl Merog qpe3 ynoBKhre ce or-
KpnBar BpeAilTeflilre S. oryzae vt Or. surinamensls no-pano c
15 - 35 d npra nnbrHocr Ha nonynaqilnra croreerHo 0,03
* 0,08 uAl 6p./kg.

2. l-lper HaqanHr4fl nephorq or cbxpaHeHilero Ha 3bp-
HOTO nO qeCTOTa Ha OTKpvlBaHe Ha Bpe.qnrenmTe ynoBKrre
npeBb3xoxgar ocHoBHl4fl MeroA ot 1,7 go 2,2 nbrm.

3. 9ecrorara Ha orKpuBaHe Ha Bpegmreflnre c ynoBKilTe
ce noHvrxaBa cpeAHo c oKoflo 20o/o npv reMneparypw Ha
3bpHoro or 8 go 22'C,

4. 9pe: ynoBKure Moxe Aa 3aMeHn ocHoBHvrflr (cran-
gapren) MeroA, KaKTo 3a paHHo orKpmBaHe Ha BpeAVTent ,
TaKa H 3a Onpefqen8He Ha TeHAeHL{r4RTa Ha r43MeHeHile Ha
3apa3eHocrra npr4 cbxpaHeHne Ha npncHo npra6pano rtp-
HO.
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Our. 4. OrHoueHr,re MexAy qecrol,lre Ha orKpt4BaHe Ha Bpe4Llrelrre 5.
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reMrepaTypr
Fig. 4. Ratio of frequency of detection of S. oryzae rr, Or. surinamnsis by probe
trap and basic method at  d i f ferent  temperature.

kg (averagely 0.3 insects per 1 kg) can be preserved, which
was detected in s imi lar  way by using both methods.

In the flat storehouse, insects of the species Or.
surinamensis were detected to the middle of January, at
average infestat ion densi ty for  the whole per iod less than
0.5 insects per 1 kg.  At the same t ime, insects were regular ly
detected by one trap - averagely 1 insect per 7 days.

Analogical  resul ts were obtained in the f lat  storehouse
with the Tr.  castaneum. Insect 's detect ion by using traps
outstr ips the basic method with 16 days. Dur ing the per iod
September 2nd -  December 15th 2004, 1 to 6 insects per
7 days were regular ly detected in the t raps, whi le in the
samples -  only once -  1 insect per 1 kg.

From these resul ts i t  fo l lows that the prof i t  by using
traps is not only that  insects can be detected ear l ier  but  a lso
that at  per iodical  monitor ing the tendency of  infestat ion
var iat ion can be determined, which is necessary to make
the strategy for the measures to be taken in time.

As it was stated above, at grain temperature below
21-23C the number of trapped insects decreases. The
reasons for this are the decrease of infestation and the traps
eff ic iency as wel l ,  which is connected with going down of
insect's mobil ity. Temperature effect, above and below this
l imi t  upon the rat io between detect ion f requency by using
traps and the basic method is shown on Fig.  4.  Due to the
greater sensi t iv i ty of  t raps at  the in i t ia l  per iod'  of  storage,
when grain temperature is higher (25-30"C) and infestat ion
lower, the detection frequency of S. oryzae and Or.
sur inamensis by using traps is greater by 2.2 and 1.7 t imes,
respectively. During the next period of storage, when grain
temperature decreases (from 22 to 7"C) and population
density of insects is relatively great, the sensitivity of traps
decreases at an average of approximately 200/0, while
detection frequency by using both methods differs from
0.9  to  1 .2  t imes min imum.

GomelusE@m
1. By using traps S. oryzae and Or. surinamensis can be

detected earlier compared with the basic method - from
15 to 35 days, at  populat ion densi ty of  0.03 -  0.08 and 0.1
insects per 1 kg, respectively.

2.  At the in i t ia l  per iod of  grain storage,the trap sensi t iv i ty
exceeds the basic method from 1 .7 to 2.2 times.

3. The detection frequency of insects by using traps
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decreases at an average by approximately 20o/o, at grain
temperatures 8 -  22'C.

4.  The basic method can be replaced by using traps for
the ear ly insect detect ion,  as wel l  as for  the determinat ion
of the infestat ion var iat ion tendency when stor ing f reshly
harvested wheat.
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