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Peslone

M3paboTeHa e ynoBKa 3a BpeauTeny nopobHa Ha us-
BECTHUTE, KOATO e u3cneaBaHa Npy CbXpPaHeHue Ha NPACHO
npubpaHa niLeHnLa B NNOCKN CKNAL0BEe U MeTanHu CUnos-
HW KNeTKU C rofiAMa BMECTUMOCT.

YcTaHOBEHO €, ye upes ynoBkarta ce OTKpuBarT BpeguTe-
nute S. oryzae (L.) n O. surinamensis (L.) ¢ 15 po 30 d no-
paHo OT CTaHAAPTHNA MEeTOA, NPY MNIBTHOCT Ha 3apa3eHocT
cvoTBeTHO 0,05 1 0,1 6p/kg.

MNpu Temnepatypa Ha CbXpaHABAHOTO 3bPHO Hag 220C
ynoBKaTa NpeBb3X0oXAa OCHOBHWA MeTof MO yecToTa Ha
oTKpuBaHe Ha Bpegutenute ¢ 1,7 - 2 mbTn. [pn No-HWUCKK
Temnepatypw (8 — 22°C) epeKTMBHOCTTa Ha YNOBKMTE Ce Ha-
mansasa cpefiHo ¢ okono 20%.

OcBeH 3a paHHO OTKp¥BaHe Ha BpeguTenu
ypes ynoBKaTa MOXe fla ce ofipefenu v TeH-
JeHUMATa Ha M3MEHEHUETO Ha 3apa3eHoCTTa
Mo Bpeme Ha CbXpaHeHUeTo Ha 3bPHOTO.

Kmioyoeu dymu: 3upHO, CbxpaHeHue, Ha-
CeKOMHU 8pedumesu, OMKpUsaHe, ynosKu, Mo-
HUMOpPUH2

By Gegenue

MNpsacHo npubpaHoTo 3bpHO (NWeHKLa,
eyeMuK) e obekT Ha 3apassABaHe C BpeguTe-
Ay ouje OT MbpPBUTE AHU Ha CbXpaHEeHWeTo
My (Hagstrum et al., 2001; Vela-Coiffier et al,,
1997). Bucokarta HauyanHa Temnepartypa v 6aB-
HOTO OXNaXpaHe npes NIATOTO ca MpUYMHa
3a 6bp30 yBenu4aBaHe Ha 3apaseHocrtTa. OT
HaBpemMeHHOTO OTKpuBaHe Ha BpeauTenu-
Te 3aBUCU NpefoTBpaTABaHe Ha 3arybute or
TAXHOTO 6bpP30 passuTue. 3a npeanpuema-
HUTe Mepku 3a 6opba cpeuly BpeguTenuTe ot
3HaueHue e U U3MEHEHWNETO Ha 3apa3eHoCTTa
Nno Bpeme Ha CbxpaHeHuneto. OCHOBHUAT Me-
TOA 3a onpefenaHe Ha 3apa3eHOCTTa, KOWTO
e CTaHfapTeH B HallaTa CTpaHa, e upes B3e-
MaHe Ha npobu OT 3bPHEHUA HaCUN ¥ aHasnu-
3upaHeTo UM B nabopatopHu ycnosusn. Mpes
HayanHua Nepuoj Ha CbXPaHeHUe Korarto e
HUCKa 3apa3eHoCcTTa e HeobXoanMo B3emaHe
Ha no-roniam 6pow npobu.

AnTepHaTUBEH Ha OCHOBHUA METOJ € TO3U
ypes usnonspaHe Ha ynosku. MoHacToAwem
CbLUeCcTBYBaT ABe CXOAHWN KOHCTPYKLMW, KO-
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Our.l. YnoBka 3a OTKpWBaHe Ha
BPEAWTENN B 3bPHEHA Maca
Fig. 1. Trap for insect’s detection
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Pests and Determination
of Infestation Variation
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Summany

A trap was made for the detection of insect pests and it
was examined during storage of fresh harvested wheat in
flat storage and 3300 m3 steel bins.

It was found that Sitophilus oryzae (L.) and Orizaephilus
surinamensis (L.) 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
- 220C) the effectiveness of the trap decreases by about
20%.

Besides earlier pest detection the trap is utilizable for the
determination of the tendency variation of the infestation.

Key words: wheat, storage, insect pest,
traps, monitoring of pest

Irecduction

The freshly harvested grains (wheat,
barley) become an object of infestation from
the beginning of its storage (Hagstrum et al.,
2001; Vela-Coiffier et al., 1997). The high initial
temperature and the slow rate of cooling
in summer are the reasons for the quick
infestation growth. The in time detection of
insect pests makes it possible to avert the
losses from their quick growth. In order to
decide whether measures for insect pests
control must be undertaken it is important
to know the infestation variation during
the storage. The method to determine the
existence of infestation, which is standard in
R. Bulgaria, is to take samples from the grain
bulk by pipe probe and to analyse them at
laboratory conditions. At the beginning of
storage, when the infestation rate is low, a
greater number of samples needed to be
taken.

The method of using traps is an alternative
to the basic method. At present time there
are two similar constructions of traps, which
are used in research work - pitfall probe traps
and pitfall cone traps. It 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
smaller in autumn and winter seasons (Reed
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etal, 1991; Hagstrum et al, 1998).

The purpose of the greater part of the
investigations carried out was to determine the
relation between the number of the trap caught
insects and the density of their population in the
grain mass (Cuperus et al., 1990; Hagstrum et al.,
1998; Toews et al., 2005). The determined relations
are not universal. They refer to specific pests and
concrete conditions - grain temperature, type of
grain storehouse, etc. Besides that, Athanassiou et
al. (2001) have determined that a grater number
of traps than the number of the taken samples
are needed in order to achieve high accuracy in
forecasting the infestation density.

As aresult of other investigations a relation was
established between the number of insects trapped
and the threshold of damage, at which the grain
price is reduced and therefore control measures
ought to be applied (Vela-Coiffier et al., 1997).

In R. Bulgaria, traps have not been used and
such investigations have not been carried out.
In addition, the results obtained for the species
widely spread in Bulgaria Sitophilus oryzae (L.) and
Oryzaephilus surinamensis (L.} are comparatively
less in the reported investigations. Also there are
no data concerning sensibility of traps in detecting
insects at the initially infestation stage. By this
study we set the task to make a trap, similar to the
already known ones and to investigate it for insects
detection and determination of the tendency
of infestation variation during storage of freshly
harvested wheat, in the widely spread in Bulgaria
grain storehouses - flat storages and large steel
bins.

Bbpow Ha BpeautenuTe

Wleterials anc Methods

The created trap (Fig. 1) differs from the well-
known ones by its greater diameter (50 mm) and
by replacement of the perforated plastic cylinder
with a sieve one, made by a metal sieve with
prolonged apertures with dimensions 1.5/20 mm,
which is characterized by a big light cross section
(number of apertures /cm2). The upper part and
the lower cone-shaped tag, into which the food
material is placed (cracked wheat with 14% w.b.
moisture content) to attract the insects are made
of aluminium.

The investigations were fulfilled during 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 villages of Trud and Kalojanovo, district of
Plovdiv. The flat storages and bins were filled in with freshly
harvested wheat with initial moisture content from 11.0 to
12.5% (w.b.) and temperature of 30-32°C. The cooling of
grain during storage was accomplished by atmospheric
air ventilation. Infestation variations were determined
periodically using traps parallel with the basic method
(grain samples taken by a pipe probe). Five traps were
placed in each bin - one in the middle and four along the
semi-radius of the cell, and in the flat storehouses three
along the ridge of the grain and two in the middle between
the ridge and the walls. The traps were stuck in grain at 10
cm from the surface and duration of trapping was 7 days.
After their taking out, the trapped 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

Bpon Ha BpeanTenuTe
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Qur. 2. iameHervie Ha GpoA Ha S. oryzae, onpeaeneH no ocHoBHWA meton (6p./kg) 1
upes ynosku (6p./7 d) Npy CbxpaHeHre Ha NPACHO NpUGPaHa NWeHNLa B MeTanHu cu-
NO3HKM KNETKW U NNOCKA CKNAA0BE (—— EKCMEPUMEHTANHA KPUBA, - - - TeHAEHUMS).
Fig. 2. Changes in number of S. oryzae in freshly harvested wheat, stored in iron bins
and flat storehouse, determinate by basic method (insects per 1 kg) and probe trap
(trap catch/7 d); (—— samples line, - - - tend line).

MTO Ce n3nonssaTt B mM3cneposaTenckata pabota - pitfall
probe traps u pitfall cone traps. JokasaHo e, ue ¢ ynoskute
No-e$peKTUBHO Ce OTKPUBAT BPEAUTENM B 3bPHEHMS Hacun
(Barak et al., 1982; Loschiavo et al., 1973). Nopaav BnuaHu-
€T0 Ha TemnepatypaTa epeKTMBHOCTTa e No-ronsma npes
NeTHUA 1 No-Majika npe3 eceHHo-3MMHUA ce30H (Reed et
al, 1991; Hagstrum et al., 1998).

Llenta Ha no-ronamata uyacT OT NpoBefeHUTe n3cniea-
BaHWA e YCTaHOBABaHe Ha 3aBNCUMOCT Mexay 6pos Ha
ynoBeHuTe BpeauTeny 1 MIbTHOCTTa Ha NoNynauusaTa um
B 3bpHeHaTa maca (Cuperus et al.,, 1990; Hagstrum et al.,
1998; Toews et al.,, 2005). [onyyenwTe 3aBUCUMOCTU He Ca
YHUBEPCaNHW ¥ Ce OTHACAT 3a onpefeneHn BpeauTeni u
KOHKPETHU YCNoBua — Temnepatypa Ha 3bpHOTO, Tvna Ha
3bpHOXpaHunuuweTo. Oceer Toea Athanassiou et al., (2000)
YCTaHOBABAT, Ye 3a NOCTUraHe Ha MO-BMCOKA TOUHOCT npwu
NPOrHo3upaHe Ha NIBTHOCTTa Ha 33Pa3eHOCTTa ca HeobXxo-

a5t
XparHumenHa Hayka CneuvnanunsnpaHo usgaHve




AWMU NOBEeYE Pe3ynTaTy OT YNIOBKU, OTKOJIKOTO Taku-
Ba, MOMyYEHU Upe3 B3emaHe Ha npobu.

Ypes apyru n3cneiBaHua ce yCTaHOBABA BPb3Ka
Mexay 6poa Ha ynoBeHWTe BpeguTenu W npara Ha
BPEAHOCT, NPY KOMTO ce HaManABa LeHaTa Ha 3bPHO-
TO 1 € Heo6XoANMO NpeanpyeMaHe Ha usTpebuTenHn
mepku (Vela-Coiffier et al,, 1997).

B Hawara cTpaHa BCe oLue NMNCBaT YI0BKU 1 fo-
[O6HU M3cnenBaHuA He ca npaseHu. OCBeH TOBa B
Npoy4YeHUTe NINTEPATYPHU W3TOUHWULM CpaBHUTEN-
HO MO-Masko Ca pes3ynTaTuTe 3a pPa3npoCTpaHeHu-
Te y Hac Bugose Sitophilus oryzae (L.) w Orizaephilus
surinamensis (L.). JInnceart cblio AaHHW 33 YyBCTBU-
TE/IHOCTTA HAa YNOBKUTE MPU PaHHO OTKPMBAHE Ha
BpeauTenute. Mopaan ToBa C HacTosAwWwaTa paboTa cu
noctasmxme 3a uen uspaboTtsaHe Ha ynoBKa, Nnofo6- ..
Ha Ha N3BECTHUTE N U3CNedBaHETO 1 3a OTKpUBaHe
Ha BpeauTenu, W onpepensHe Ha TEeHAEHUWATa Ha
MN3MEHEHNETO Ha 3apa3eHOCTTa NpU CbXpPaHeHUe Ha
NpAcHO NpnbpaHa NiweHUUa B Pa3npoCTpPaHEHUTE B
HallaTa CTpaHa 3bpHOXpaHWIKLLA — NNOCKW CKnagdo-
BE N MeTanHy CUNO3HU KNETKU.

Bpow Ha BpeanTenurte
Number of insects

Wamepuany v
memegltiaipascemal

W3paboTeHaTa ynoska (dur. 1) ce otnmyasa ot us-
BECTHUTE C No-ronemua cu guametbp (50mm) n cbe
3aMAHaTa Ha nepdopupaHna NNacTMacoB LIUNNHABLP
CbC CUTOB, N3paboTeH OT METANHO CUTO C NPOADBIro-
BaTW OTBOPW C pa3mepu 1,5/20 mm, KONTO VMa NO-ro-
NAMO CBETNO ceueHune (bpol Ha oTBopuTe Ha 1 cm2).
TopHaTa YacT 1 JONMHUA KOHYCeH HaKpaliHWK, B KOWTO
ce MoCTaBA NpUMamKaTta (NWeHWYeH WPOT C Bnax-
HOCT 14%) n ce cbbupat BpeauTenuTe, ca n3pabore-
HW OT anymnHuiA.

W3cnepBaHuAaTa npoBegoxme npes  nepuopa
08.07.2004 - 06.06.2005r. 8 METaAHN CUNO3HU KeT-
Ku (3000 t) v nnockmn cknagose (3200 t), CbOTBETHO B
3bpHobasuTe 8 C. Tpya 1 Ha . KanoaHoso, [nosans-
CKa 06nacT. 3bpHoxpaHunuuiaTa 6axa 3anbHEHN C
NPACHO NpnbpaHa nweHnua C HadvanHa BAAKHOCT
11,0 - 12,5% v temnepatypa 30 - 32°C. OxnaxgaHeTo
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Gur. 3. Mamererne Ha bpos Ha Or. surinamnsis, onpegenesa no ocHosHMA metogd (0p./
kg) v upes ynoskw (6p./7 d) npu CbxpaHeHne Ha NPACHO Npubpara NieHyUa B MeTan-
HVA CUNO3HM KNETKA 1 MNOCKW CKNAA0BE (—~— eKCNePUMEHTANHa KPMBA, - - - anpoKCA-
MmUpaLa kKpnea).

Fig. 3. Changes in number of Or. surinamnsis in freshly harvested wheat, stored in iron
bins and flat storehouse, determinate by basic method (insects per 1 kg) and probe

Ha 3bPHOTO MPU CbXPAHEHUETO Ce OCbLUEeCTBABaLle
ypes BeHTUNMpaHe ¢ atmocdepeH Bb3ayx. U3meHe-
HWETO Ha 3apa3eHOCTTa onpepensaxme NepuoanyHoO
upes yIOBKMTE U NO CTaHRAPTHWA MeTod. B cnnosuu-
Te KNIETKM Ce NOCTaBsAXa No 5 yNoBKY — efjHa B cpefia-

Ta U YeTUpKW No Nofypajnyca Ha KneTkaTa, a B nfio-
cKuTe ckflafose 3 no HUNoTo Ha Hacwna v 2 no cpeaa-
Ta Mexpay 6unoTo u cteHute. Ynoekute ce 3abusaxa
Ha pa3scTosiHue 10cm OT NOBBPXHOCTTA Ha HacKNa, KbAeTo
npecronsaxa 7 d. Cneq u3BaXAaHeTo UM B CbabpKaHue-
TO Ha KOHYCHUA HakpanHuK 6sxa U3bposBaHM ynoBeHuTe
BpeauTenu no eugose. NMpobute 3a onpeaensiHe Ha OTKPY-
Tata $OpMa Ha 3apa3eHOCT N0 OCHOBHUA METOJ Ce B3emaxa
C WWIMHAPMYHA COHAA OT NOBBbPXHOCTHUA C/IOW Ha Hacuna
(Mo 5 OT CMNO3HUTE KNETKN U 9 OT NNOCKUTE CKNafoBe).

ReEyNmamululicocomgatie)

Mpe3 uenua w3cneaBaH Nepuoa B CbXpaHABaHaTa
MWEeHNLIa Ce OTKPUBAxa NPeauMHO BpeauTennTe opu3osa
rerpuua Sitophilus oryzae (L) v cyprnHamcku 6pawHoag
Orizaephilus surinamensis (L)), a npe3 HayanHua — n egu-
HUYHM Bb3PACTHN EK3EMMISPU OT BUAOBETE PBHXKAWBO-
yepseH BpalHeH 6pbmbap Tribolium castaneum (Herbst),
WTHa rbrpuua Sitophilus granarius (L.) n 3bpHOB 6pbmbap
Rhyzoperta dominica (F.).

Ha ¢ur. 2 e noKa3aHO U3MEHEHUETO Ha 6 PO Ha OTKPUTK-

PR

CneumanmsvlpaHo n3gaHne XpaHUmEHHG Hayka

trap (trap catch/7 d); (—— samples line, - - - tend line).

the upper layer of the bulk by using a cylindrical trier (five
in the steel bin and nine in the flat storehouse).

Resullis anc Piscussion

During the whole period of investigation, the species
mainly detected in the stored wheat were: rice weevil,
Sitophilus oryzae (L) and sawtoothed grain beetle,
Oryzaephilus surinamensis (L.), while in the initial period
some single adults representatives 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 variation in the number of S. oryzae
detected by the basic method and in parallel by traps
during 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 population density of
0.5 insects per 1 kg. The outstripping was 28 days and 35
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days respectively in the flat storehouses and in the bins.
The difference of 7 days was due to the non-identical
initial infestation in both types of grain storages and as
a result of that the different initial detection by the basic
method. A similar earlier detection from 15 to 30 days of
R. dominica. T. stercoreta, C. ferrugineus, A. advena was
reported by Hagstrum et al. (1990), while according to the
results obtained by Athanassiou et al., (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 establish population density, at which for
the first time S. oryzae was detected by using traps, we
simulated the insect growth at initial densities of 0.15 and
10 insects per 1 ton, corresponding to population increase
to 0.5 insects per 1 kg for 117 days and 70 days respectively
in the bins and in the flat storehouses and at temperature
dynamics of the stored grain established in another study
of ours (Dimitrov et al., 2004; 2005). From the simulated
results we established that on 82nd and 42nd day of
the storage, this was when the infestation 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 flat
storehouses, respectively. It follows that at the initial period
of the grain storage the traps exceed in sensitivity the basic
method for detection of those insects from 6 to 10 times.

In order to express more clearly the tendency for
infestation variation during the storage, approximating
curves of the experimental ones are shown on the figures.

As follows infestation increases with time, but this
can be established by using the basic method, 15 - 30
days later. Because of the great sensitivity of the traps the
number of the trapped insects increases more quickly (30
- 50%) in comparison with those found in the samples.
The increase continues till 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 trapped and the detected in the samples
insects were reached with a difference of 7 - 14 days, at
ratio between them 1.6 and 2.8, in the flat storehouses and
bins, respectively. Because of the smaller sensitivity of the
traps at lower grain temperatures the next decrease of the
number of insects trapped goes quickly in comparison with
infestation density change. Insects have not been found in
the traps after January 17th 2005 and in the samples taken
- after January 24th 2005.

The results for the other insects are analogical, as
well - Or. surinamensis (Fig. 3). The infestation was also
detected earlier by using the traps for 14 days and 28 days,
in the flat storehouses and bins, respectively. A similar 30
days overtaking of the detection of the same insect was
established by Athanassiou et al. (2001) in three silo cells
during the months of June, July and November.

Populationdensity, which correspondstothe momentof
detection of the insects by using the traps, was determined
analogically by simulation of population increase, at initial
infestation of 10 insects per 1 ton. The results obtained
- 0.09 and 0.1 insects per 1 kg for the flat storehouses and
bins, respectively show that sensitivity of traps is about 5
times greater than that of the basic method.

The next increase of the number of insects trapped,
which was detected 25 days earlier has about two times
greater speed as compared to that of those detected in the
samples. Maximum numbers of insects were trapped in the
bins at the beginning of October, while by using the basic
method - at the end of October, at a difference between
their values of 2 times approximately.

From February to the end of the period investigated
- June 6th 2005, because of the higher grain temperatures
minimum infestation in the bins - below 0.5 insects per 1
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Te No OCHOBHUA METOA U Upes YNOBKKU BpeauTenu S. oryzae
Npu CbXpaHEeHNETO Ha NileHnyaTa B ABaTa BUAA 3bPHOXPa-
Hunuwa. OT rpadukuTe ce BWKAA, Ye BpeauTennTe ce oT-
KPUMBAT MbPBO UYPE3 YSIOBKUTE, a NO-KbCHO U NO OCHOBHUA
MeToh Npw NABTHOCT Ha nonynauusaTta 0,5 6p/kg. Usnpe-
BapBaHeTo e ¢ 28 1 35 d CbOTBETHO B MNOCKMTE CKNAfoBe 1
CUNO3HWTE KNETKU, KOATO pas3nuka oT 7 d ce Ab/iKu Ha He-
efjHaKBaTa HayaJsiHa 3apa3eHOoCT B ABaTa TUMa 3bPHOXPaHU-
VWA 1 BCeACTBIE Ha TOBa Pa3fIMYHOTO 1 HauyanHo OTKpu-
BaHe No OCHOBHWA MeTog. Nogo6bHO NO-pPaHHO OTKpPUBaHE
ot 15 go 30 d Ha R. dominica, T. stercoreta, C. ferrugineus v A.
advena ca yctaHoswnu Hagstrum et al. (1998), gokaro crio-
pen pe3ynTaTtu nonyyeHn ot Athanassiou et al. (2001), pas-
NUKa BbB BPeMeTo MexXay MbpBOTO OTKPMBaHe Ha S. oryzae
MO OCHOBHUS METOJ, U Upe3 YNOBKUTE, HAMA.

3a onpegensiHe Ha NABTHOCTTA Ha NonynaumaTa, Npm
KOATO 3a MbPBW MbT Ce OTKPMBA 3apa3eHoCTTa OT S. oryzae
ypes yNIoBKMTE HanpaBuxme CUMynauma Ha pa3BUTUETO Ha
BpeaMTens npu HayanHu nabtHoctr 0,15 1 10 6p./t, cboT-
BETCTBAWM Ha yBenviyaBaHe Ha nonynayusaTa go 0,5 6p./kg,
CbOTBETHO 33 117 1 70 d B CUNO3HUTE KNETKM W NIOCKUTE
CKnafoBe 1 Npu yCTaHOBEHaTa B APYro Halle u3cneaBaHe
OVHaMUKa Ha M3MeHeHue Ha TemnepaTtypata Ha CbXpaHa-
BaHOTO 3bpHO (ANMUTPOB 1 Kon., 2004; 2005). OT cumyna-
LNOHHWTE pe3ynTaTtu onpepenuxme, ye Ha 82-a u 42-a d
OT CbXPaHeHMEeTo, KOraTo ce OTKpMBa 3apa3eHoCcTTa upes
yNIOBKMTE, MITBTHOCTTA Ha nonynaumaTta e 0,03 1 0,08 6p/kg,
CbHOTBETHO B CUNO3HUTE KNETKN U B NIoCKkMTe cknapose. OT
TOBa CNEeABa, Ye Npe3 HauyanHua Nepruog OT CbXPaHeHNeTo
Ha 3bPHOTO YNOBKNUTE MPEBbB3XOXKAAT MO YyBCTBUTENHOCT
OCHOBHMA METOA NPw OTKPUBaHe Ha TO31 BpeanTen oT 6 Ao
10 nbTI.

3a No-ACHO OTKPOABaHE Ha TEHAEHLUATa 3a U3MeHeHne
Ha 3apa3eHOCTTa Mo BPeMe Ha CbXpaHEeHNETo Ha ¢urypute
ca NoKa3aHu v anpoKCUMUpPALLTE Ha eKCNepUMeHTanHUTe
KpUBM.

Cnep oTKpMBaHeTO cfiefiBa HapaCTBaHETO Ha 3apase-
HOCTTa, KOETO Ce YCTAaHOBABA MO OCHOBHMA METOZ C OKONO
15 - 30 d no-KbcHo. Mopaan no-ronsiMaTa YyBCTBUTENHOCT
Ha YNOBKMTe 6pOAT Ha YNOBEHWTE BPEAUTENM Ce yBe/nyaBa
no-6bp30 (30 - 50%), B cpaBHEHWe C OTKpUTUTE B NpobuTe.
HapacTsaHeTo npogbmkasa 4O HAaYaNoTo Ha M.M. OKTOMBPM
1 HOEMBPW, CbOTBETHO B MAIOCKWTE CKNaoBe U MeTanHurte
CUNO3HU KNETKK, KOraTo TemnepaTtypaTa Ha 3bpHOTO ce no-
HwxaBsa fo 22°C. MakcumanHuTe CTOMHOCTU Ha YNOBEHUTE
1 OTKPUTUTE B NpobuTe Bpeautenn ce gocTurat C pasnimka
oT 7 - 14 d npu oTHOWeHNe mexay Tax 1,6 u 2,8 cboTeeT-
HO B IJIOCKUTE CKNajgoBe v cunosnute knetku. Nopagwn no-
MaJikaTa YyBCTBUTENHOCT Ha YNOBKUTE NpPu NO-HUCKU TEM-
nepaTypu Ha 3bPHOTO CNeABaLLIOTO HamaneHue Ha 6pon Ha
YNIOBEHUTE BpefUTENV NpoTnYa no-6bup30 B CpaBHEHUe C
M3MEHEHWEeTO Ha NTBTHOCTTa Ha 3apa3eHocTTa. Bpeagntenn
He nonagaTt B ynoskute cneg 17.01.2005r, a BbB B3eTuTe
npo6u - cneg 24.01.2005r.

AHanornuyHu ca pesynraTtute v 3a apyrus speguten — Or.
surinamensis {ur. 3). 3apa3eHoCTTa CbLUO Ce OTKpMBA No-
paHo upes ynoskute ¢ 14 u 28 d, CbOTBETHO B CUNO3HUTE
KNeTKM N B NIOCKUTe cknagose. MNogobHo nanpesapsaHe
Ha OTKPUBAHETO Ha cbwmAT BpeauTen ¢ 30 d ca ycTaHoBU-
nn Athanassiou et al., (2001) B Tpu CUNO3HM KNeTKN npes
MeceLuTe HU, IO 1 HOEMBPU.

MNnbTHOCTTa Ha NoNynauuATa, KOATO CHOTBETCTBA Ha
MOMEHTa Ha OTKpUBaHe Ha BpeauTena upes ynoskute on-
pefenvxme Mo aHanormyeH HauuH, Ypes cumynauus Ha
yBenuuaBaHe Ha nonynauuaTa npu HayanHa 3apa3eHocT 10
6p./t. MonyuenuTte pesyntat - 0,09 n 0,1 6p/kg, croTBETHO
3a NNIOCKMA CKNag 1 CMNo3HaTa KneTka NoKasBeart, Ye vyBCT-
BUTEJTHOCTTa Ha YJIOBKUTE e NO-roffmMa C OKOMO 5 MbTy OT
Ta3wu Ha OCHOBHWA METOL.

pELSE
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CnepBauloTo HapacTBaHe Ha Bpos Ha ynoBeHuTe
BpeauTenn, KOeTo ce ycTaHoBaABa ¢ okono 25 d no-
PaHO e CbC CKOPOCT OKONO fiBa NbTU NO-roNAMa, B
CpaBHEHWE C TO3K Ha OTKpPUBaHWTe B npobuTe. Mak-
cumaneH 6poi Bpegutenn B CUNO3HWTE KNETKU ce
YNaBAT Npe3 HayasoTo Ha M. OKTOMBPW, AOKATO Mo
OCHOBHWA METOf, — B Kpas Ha OKTOMBPW, NPU Pasnunka
MeXfy TEXHUTe CTOMHOCTU oKono 2 nbtu. OT M. des-
pyapu [0 Kpad Ha uscnefBaHunsa nepuop — 06.06.2005
r., nopagay no-ByCOKUTE TemnepaTypy Ha 3bpHOTO B
cunosHaTta KneTka, ce 3anasBa MUHWManNHa 3apase-
HocT nog 0,5 6p./kg (cpepHo 0,3 6p./kg), KoATo efHaK-
BO Ce OTKpMBaLle No ABaTa MeToAa.

B nnockma cknap Bpeautenu ot Buga Or.
surinamensis ce OTKpuBaxa 10 cpefiaTa Ha M. AHyapw
npy cpeaHa 3a uenua Nepuoj NbTHOCT Ha 3apase- .,
HOCT no-manka ot 0,5 6p/kg. B cbloTo Bpeme ¢ Mankm
U3KMNIOUYEHUA PeAoBHO Ypes YNIOBKUTE ce OTKpMBaxa
BpeauTenu — cpegHo no 1 6p./7 d.

AHanoOrnMyHmM pesynTtatin B MAOCKWA CKNag ce no-
nyuuxa v ¢ spegutens Tr. castaneum. Ypes ynoskurte
OTKPMBAHETO Ha BpefuTenuTe n3npesapsa OCHOBHMUA
metop ¢ 16 d. Mpe3 nepuoga 02.09. - 15.12.2004r. B
YNOBKUTE PefloBHO Nnonagaxa ot 1 fo 6 6p./7d, goka-
TO B NpobuTe camo BegHbX — 1 6p./kg.

OT Te3n pesynTaTy CneaBa, Ye ypes yroBKUTE e Bb3-
MOKHO He CamMO MO-PaHo Aa Ce OTKPUAT BPEeANTENNTE, HO 1
npu neprmogMyeH MOHUTOPUHT Aa ce onpefeny TeHaeHun-
ATa Ha M3MeHeHMe Ha 3apa3eHoCTTa, KOeTo € HeobBXoanmMo
3a CBOEBPEMeHHO 13paboTBaHe Ha cTpaTerva 3a npegnpw-
emMaHuTe MepKu.

Kakto ce otbensasa no-rope npu Temnepatypata Ha
3bPHOTO nog 21-23°C 6POAT Ha YNOBEHUTE BpeAuUTEnu
Hamanssa. [IpuuynHaTa e B NOHMXEHNETO, KaKTo Ha 3apase-
HOCTTa, Taka U Ha epeKTUBHOCTTA Ha YIOBKUTE, CBBP3aHO C
M3MeHeHneTo Ha MObWNHOCTTa Ha BpeauTenuTe. Bananu-
€TO Ha TemnepaTypuTe Hag U NOA Tasu rpaHnLa Bbpxy oT-
HOLLUEHWETO MeX Ay YecToTaTa Ha OTKpMBaHe Ha iBaTa Bpe-
[QUTENA C YNOBKMN W MO OCHOBHUA METOA € NOKa3aHo Ha ¢ur.
4.Nopaan no-ronAmata YyBCTBUTENTHOCT Ha YIOBKWTE MNpe3
HauasiHWA Nepuop Ha CbxpaHeHue, KoraTo TemnepaTtypara
Ha 3bPHOTO e No-Bucoka (25-30°C) n 3apaseHoCTTa NO-HN-
CKa, yecToTaTa Ha OTKp¥BaHe Ha BpeguTenuTe S. oryzae u
Or. surinamensis ¢ yNoBK1Te € Mo-rofiAimMa CbOTBETHO C 2,2 1
1,7 noTi. [pes cneaBalyma Nnepuoa oT CbxpaHeHMeTo, Kora-
TO TemMnepaTypara Ha 3bpPHOTO ce noHuxasa (o1 22 go 7°C)
1 MABTHOCTTA Ha Nomnynaumnata Ha BpeauTenuTe e oTHOCK-
TENHO MO-FONAMa YyBCTBUTENHOCTTA Ha YNOBKUTE Hamans-
Ba CcpeaHo ¢ okono 20%, [OKaTO yecToTaTta Ha OTKpuBaHe
no ABaTta Metofa ce pasnuuyasa mmHumando ot 0,9 go 1,2
nbTn.

OTHouleHue Mexay

N3Bogu:

1. B cpaBHeHKe C OCHOBHMA METOA Ype3 YNOBKUTE ce OT-
KpwuBat BpeguTenute S. oryzae v Or. surinamensis NO-paHo ¢
15 - 35 d npu NABTHOCT Ha nonynaumaTa cboTBeTHO 0,03
- 0,08 10,1 6p./kg.

2. MNpe3 HavanHWa nepuoj OT CbXPaHeHNeTo Ha 3bp-
HOTO MO YecToTa Ha OTKPVBaHe Ha BpeauTenuTe ynoBKnNTe
NpeBb3X0XKAaT OCHOBHUA MeTOA oT 1,7 A0 2,2 nbTu.

3.YecToTaTta Ha OTKpUBaHe Ha BpeguTenuTe C ynoBkute
ce NoHWXaBa cpefHo ¢ okoso 20% npu TemnepaTtypu Ha
3bpHOTO OT 8 fo 22°C.

4. YUpes ynoBKute MoXe Aia 3ameHWN OCHOBHUAT (CTaH-
JapTeH) MeTopA, KaKTo 3a PaHHO OTKPUBaHe Ha BpeguTteny,
Taka 1 3a onpepensaHe Ha TeHAeHUMATa HA U3MEHEHWe Ha
3apa3eHOoCTTa NPU CbXpaHeHue Ha NPACHO NpPUbpaHo 3bp-
HO.
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TeMnepaTypul.

Fig. 4. Ratio of frequency of detection of S. oryzae v Or. surinamnsis by probe
trap and basic method at different temperature.

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

In the flat storehouse, insects of the species Or.
surinamensis were detected to the middle of January, at
average infestation density for the whole period less than
0.5insects per 1 kg. At the same time, insects were regularly
detected by one trap — averagely 1 insect per 7 days.

Analogical results were obtained in the flat storehouse
with the Tr. castaneum. Insect’s detection by using traps
outstrips the basic method with 16 days. During the period
September 2nd - December 15th 2004, 1 to 6 insects per
7 days were regularly detected in the traps, while in the
samples — only once - 1 insect per 1 kg.

From these results it follows that the profit by using
traps is not only that insects can be detected earlier but also
that at periodical monitoring the tendency of infestation
variation 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
21-23°C the number of trapped insects decreases. The
reasons for this are the decrease of infestation and the traps
efficiency as well, which is connected with going down of
insect’'s mobility. Temperature effect, above and below this
limit upon the ratio between detection frequency by using
traps and the basic method is shown on Fig. 4. Due to the
greater sensitivity of traps at the initial period” of storage,
when grain temperature is higher (25-30°C) and infestation
lower, the detection frequency of S. oryzae and Or.
surinamensis by using traps is greater by 2.2 and 1.7 times,
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 20%, while
detection frequency by using both methods differs from
0.9 to 1.2 times minimum.

Ceonclusion

1. By using traps S. oryzae and Or. surinamensis can be
detected earlier compared with the basic method - from
15 to 35 days, at population density of 0.03 - 0.08 and 0.1
insects per 1 kg, respectively.

2. Attheinitial period of grain storage, the trap sensitivity
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 20%, at grain
temperatures 8 - 22°C.

4.The basic method can be replaced by using traps for
the early insect detection, as well as for the determination
of the infestation variation tendency when storing freshly
harvested wheat.
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