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TPAHUI]|4 3A KPUTULIHO YBENUqABAHE NONYNAqUNTA HA BPEAUTENUTE
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Pe3rcMe: Ha 6alama na dapnu om HanpaeeHama KoMnpmbpHa cuMynaLun tn pa3auoiuerno Ha qefirupu paJ-
npocmpaHeHu cKnadoeu epedumenu (5. oryzae, s granarius, R. dominica, o. sLti,ax,ensts) ca onpedenent zptt-
HUqUne 3a KpumuqHo yaenuqaeaHe H3 nonynal$onla uu npLt cbxpaHeHue a npncno npu6p.lrto ltp o rtpu trett-
nepamypu 18' 21,24' 27 u 30" C. re3u epaHuqL! aeptean on 57 3a o. sr i  rx)a,?relrs/s do 82 dt1. l  Jr s grinrr lus
npu meMnepamypa 30" C, doxano npu 21' C - Hapicflsa do 109 d u 3,1S. o,?z.tl"' u dd p2-t O Lt J:t R. (jontini-
ca. ycmaHoeeHo e, qe npu nbpso,,;tnn a 3apS3e ocnt ont 2 do l0 6p /t epa utluntt) t: ce npoLt.) r t, it o|tKpu_
mama QopMa Ha 3apateuocm docntuea 0,2 - o,B 6p./kg 3a npetltttxa hit on.:tcloct ntlt no Jr,[*lo1to 6nt eptli)u-
nenu ce npenopbtlSa al3non3eatte ,tat KoUnnexcetr no&nJil/,r-r, - npot,.lrtJdr/l/e //,1 gl).r[tu.,/]ro at ct,xp.t at tr] tk)
meMnepamypama, quFmo cyNtapt,J ct l loalHoctl l  ce cp.t. tr lr t i r . t  c Kputi)t , t t ,7nt) ut laitr , t t t l  r .1 ct,rtpttr r tr :1trto,- l  tr .7
cbonecnHufl epeAunlen,
Knrcgoeu dyMu: 3bp\o, cbxpatlchuc, , . t t teKoL/ t ,  no|yn.t! lur l .  t :uNyntLlut)f i ! : , t  i tot. l t : f i

N. DlMlrRow, D. KUZMANow, rJniversity of lood tecrttorogy, 4002, provdiv. rHREsrjoLD FoRCRITICAT. GROWTH OF STORED.GRAlN /NSECI.S POPULATIdN III rRESI I.IIARVES'ILD Gri,/i/N

Absttacl:on|hobasiso|conput.||sinU|i1||o|1d;1|i|co||:cn|l! l | |nd|v|l|)|)I, ' | Io|||)| lr|| |.1|)
(s. oryzae' S. granalus, R domirtica, O. sl/flnal|lo.,.sls), ttnr;holcl for ctihc:tl gtotvth ol lh;ir popul.tliiorr tr;t:; txtart
dolermined (i.s., the timo aftor which there is a shary increxso ol tlp insocl popul;rtrons ol hesn-itaNt):;lod ltt i11, .tt
lemperalLtres ol 18, 21 , 24, 27 and 30' C. This thrcshokt vxtit:s lron 57 ctays ior O. suniraarcrrsrs b gz d;ty:; tor Sgranaries at tempercturo 30" c, wheroas at 21" C - il,),croasos lo 109 days for S. oryzae atfll 22,1 ctays lor R. tto-
minica. lt has been sslabrshed lhat at a primary infestalion of 2 to 10 Nb./t, tha lhicshokl has nti ctnngt}ct an<l
external inleslation reaches 0,2 ' 0,8 Nb./kg. For rlsk assessrnen I lrom slore(l-grain in secls, we rccotnnlcnd a cont -plex index ' lhis is the producl of slotage lem multiplied by lempeature, the sLtm tolal of whlctt i:: cotnpaft)(l wilh
lhe critical limit for the same lerm of the respective slored-grain insecl.
Key words: stored grain, insect, population growth, sintulition moders.

l-lpncHo nprl6paHoro 3bpHo e o6eKr Ha HananeHhe
oT BpeAnTenh ou{e npe3 nbpBnTe AHr4 Ha HeroBoTo cb-
xpaHeHhe. l lprvnHa 3a 3apa3flBaHero e HMllrpaqL1flTa
Ha BpeAhTenh oT cbceAHh cKnaAoBe, oKonHaTa Tepr_
T}pnn, TexHonorhqHoTo o6opygaaxe n hHBeHTapa.
Hagstrum QA01) e ycraHoBhn, qe npe3 nbpBhre qerh_
pH ceAMrtl{h oT c'lrxpaHeH!4eTo Ha n[UeHhqa B 12 Sep_
Mr4 B KaHgac (USA) uMurpatlufira Ha pa3nLJvHt4 BpeAh-
renn (Cryptolestis ferrugineus, Ahasverus advena,
Typhaea stercorea, Ryzopertha dominica) Bapnpa or
0,01 go 0,04 6p./pHn.Te3u pe3ynrarh ca Heo6xoAllMrl
3a ooocHoBa8aHe Ha HMrtrpaqhoHHhTe HopM14, h3non_
3BaHH B pa3nhq1n cuMynaqhoHHn MOAenh. Mogenrre
ca cb3.qa.qeHh Ha 6a3a KoHKpeTHU AaHHn 3a pa3BLtThe_

TO Ha BpeAhTeni lTe Lt  ce H3non3BaT 3a nporHo3HpaHe
yBenilqeHneTo Ha nonynaL{rl f l ra hM npH KoHKpeTHrl
ycnognfr Ha cbxpaHeHue, onpe.qeneHa HMLlrpaL_{r,toHHa
HOpMa H nphnaraHe Ha Meponpr l f iThF 3a orpaHLtL laBaHe

Ha nonynaqhnTa - BeHThnrlpaHe, BflaXHa Ae3ilHCeKqrf i ,

Qyn,rrraqnn (Fl inn and Hagstrum 1990; Hagstrum and
Flinn 1990; Thorpe et al.  1982; Sinclair and Albert 1gB5:
Longstaff 1988; Hagstrum and Trone lggg).

Trr i  raro yBenhqaBaHero Ha 6pofl  Ha BpeAhrenLl-
Te e eKcnoHeHl{haflHo, nprKaTa onacHocT 3a cbxpa-
HSBaHOTO 3bpHO Ule HacTbnLl cne,q onpeAeneH ne_
phoA oT BpeMe, KoraTo 3anoqHe 6upao HapacTBaHe
Ha nonynaqhFTa hM. B nocoqeHhre ny6nrlKaL{!1H TO3r,1
nephoA He ce pa3rnexAa, a ce nporFlo3r.lpa cpoKa 3a

360



AOSTHraHe Ha OnpeAeneHa crofrHocr Ha 3apa3eHocr-
ra (1,5 rnn 2 6p.lkg) B crorBercrBne ctc H3r4cKBa-
HHera Ha FGIS (auepnxaHcKa QegepanHa HHcneKqHfl
no 3bpHoro). Ero 3arqo cH nocraBnxMe 3a qen onpe-

AenFHe Ha rpaHHL{nTe 3a KpHTHqHo yBenHLlaEaHe no-

nynaL{Hnra Ha BpeAnTenHTe nph cbxpaHeHLre Ha

npqcHo npn6paxo 3bpHo npH pa3nHLrHrl  TeMneparypr.

MATEPT4AJI H METOAH

3a peann3aquln Ha nocraBeHara L{en HanpaBHXr,, re

KorurnorupHa chMynaqrlr  Ha pa3BnTnero Ha Har, l -pa:-

npocTpaHeHhTe BpeAHTenh B cbxpaHflBaHOTo 3bpf io -

opr,r3oBa rbrpnqa (5.  oryzae),  xrrHa rbrpr{qa (S. gra-

nar ius),  3bpHoB 6ptr"r6ap (R. dominica) H cypr4HaM-

cru 6paurHong (O. sur inamensis) ,  Karo npr lnoxnxNre

Haq 'y rHa,  H3non3BaH oT Hagst rum and Throne (1989) ,

Hagst rum and F l inn  (1990)  r , r  F l inn  and Hagst runr

(1990) .  3a  xounrcTrpHhn MoAen h3non3BaxMe AaHHf i
3a npoAbnxl lTenHocTTa Ha pa3BhThe Ha oTAenHi lTe

cTaAhLr Ha BpeAr ' rTenHTe nph pa3nhqHr. ' r  TefunepaTypr l

o r  r . r3cneABaHHR,  npoBeAeHH npuopurerHo or  6un-

rapcKh aBropr4  ( I le  1976,  FpuropoB 1975) ,  KaKro  , r  o r
LryxAh (Evans 1983,  l - lags t rum and Mi l l i ken  198B;  3a-

rni iqrror i  r , r  Parauoera 1973; 3axna4Ho14 1983).

vpanncni l r r . ra 3a nr lqecnacRHeTo Ha s.  oryzac ,1

R. c lornir t ica ca B3erL1 cr,orocrHo or Evarts (1983) l , r

l l ; rc l : ; t runt  and Tronc (1989),  AoKaro : l t  S c l rarr i r r ius r , r

O.  : ; t t r tn i t lnL , / l s /s  c i l  t , l JUoACl tu  o t  l . t c  l t ; . t  ( " r ; t3 ;u i t  n i t

Aenfnr  o r  l -p r ropoB (1975) ,  3ax laguon n  Parar r rona
( 1 9 7 3 ) ,  3 a r n a s x o r 4  ( 1 9 8 3 ) ,  1 1 e  ( 1 9 7 6 )

3a Hgvhcnf lBaxe Ha nphABr{xBaHcro f ta npot- lh-

MarnHanFthTe cTaAhn npe3 oTAenHi lTc eTani l  f {a pa-

3BL l rHe e  h3non3BaH anrop? l rbM,  parpa6orex  or
Manetsc f r  (1  976) .

Currrynaqi loHHoro H3cneABarie 6euc npoBeAcHo

n p r f  r e M n e p a r y p h  1 8 , 2 1 , 2 4 , 2 7  v t  3 0 "  C  L r  e n a x H o c r

Ha 3bpHoto 12 -  13 o/o,  oTroBapnu-la Ha orHochref lHa

BnaxHocT Ha Eb3Ayxa 70 -  75 o/o,  cr{HTaHa 3a MaKCn-

ManHo AonycnlMa aa 6esonacHo cixpaneHr,re.

Banrguocrra Ha cnMynaqrloHHr4Te MoAen!t  6eue
onpeAeneHa Ha 6a:ara Ha pe3ynrarn 3a i l3NleHeHue-
TO Ha TeMnepaTypaTa n 3apa3eHocTra nph cbxpaHe-

Hne Ha npncHo npr,r6pana nlueHhl{a B MeranHn ctAno3-
Hh KnerKr l  c rongMa BrutecrnMocr B 3bpHeHara 6asa-
ra B Ha c.  Tpya. Teuneparypara 6eue i l3MepBaHa c
TepMocoHga (rovuocr 0,2o C )  e qeHrbpa Ha Hacr lna h
B qeThpr4 Tor{Kr,l pa3nonoxeHh no cpeAaTa Ha paAfiyca

Ha KnerKara, a 3apa3eHocrra (orxpnra Qoprvra) - qpe3

B3hMaHe ua npo6tr  or  noBbpxHocrHr4f l  cnofr  (gtn6o-
qhHa 0,5 m) B cbtqt4Te roL{Kt l .  CpepHara h3MepeHa

TeMneparypaHa 3bpHoro 3a nepf ioAa aBrycT -  HoeM-
epn 6eue 27  !  1 ,2"  C.

CruynaqlroHHoro H3cneABaxe 6eure ocbu{ecrae-
Ho Ha 6asa Ha nporpaMara MS Excel  95.  PerpecuoH-
HHT€ ypaBHeHrln ca h3BeAeHH C nporparvlara Sl i-
deWri te  5.0.

PE3ynTATU U OECbX.qAHE

Or  nonyqeHf iTe  AaHHH B  c r lMynaqnoHHoro  H3 -

cneABaHe  ycTaHoBHXt , re ,  qe  cKopocTTa  Ha  HapacTBa-

xe  6pon  Ha  BpeAHTenHTe  He  e  noc ro f fHHa .  [ 1pe :  ne -

phoAa  Ha  cbxpaHeHLre  Ha  npncHo  np l r6paHoro  3bpHo

ce  oTKpoqBar  Tph  eTana  B  yBe f l hqaBaHero  Ha  nony -

naL {nRTa :  |  -  Ha  3ana3BaHe  Ha  nbpaoHaqanHara  3apa -

3eHocr ,  l l  -  Ha 6aeHo yaef l ! rqeHHe Ha nonynaL{nf iTa r ' l

l l l  -  Ha pn3f (oro r , i  HapacrBaHe.  Tesrr  eranLl  cbBnaAar

c  , rMarhHhpaHeTo  cboTBeTHo  Ha  nbpEoTo ,  BTopoTo  l , r

Tperoro noKoneHure BpeAurref l r l .  Banl rgHocrra  Ha cu-

Mynal { r1oHHi l f f  MOAen e AOKa3aHa 3a ABa OT BpeAi l re-

nr lTe -  R.  domin ica u  S.  oryzae,  Bb3 ocHoaa Ha cpaB-

Hf lBaHe Ha Ct l lv lynaql . loHHt l re  pe3ynTaTl l  3a F lspaCTEa-

He  Ha  nonynaqHf lTa  c  on i lT f l o  onpeAeneHr lTC  c touno -

c rn  Ha  3apa3eHoc r ra  ( cpn r .  1 ) .  3a  qen ra  6e  u te  n3no f l -

3yBaf la  f i r t l lCr - l r la  Kopenaqr l f i  fv lC) t (Ay Onr lT l l t l  L l  npor-

l io3Hn no tu toAena cro l iHocrr r .  f ia r rn l r re  noKa3axa,  r ro

Crltulynat{t ' lOt ' l l - l t1RT lvlOACn AOKa3Ba B2 ut BO ol,  or 113r/C-

l rc i l i l f lTa Ha cpcAHaTa onpcA0nL) f rA nnbTi l ( )c t  i la l  3 ; l -

[ ) ; . l3crocr ta ,  cborBor ' ro  r r ; r  S.  oryT-ac n  R.  r lor t t i r t i t : ; t .

I l ; t  6 l t : ; t  l r ; t  pc3ynTa rn r ( -1  o r  c r l r \ , r yn i t r { r ( ) r u r r ) r o  r r . r '

c J l o l l u i i l r ( )  o l l [ ) o l l r j l l t lX r v l ( i  f  l ) . 1 i l t 1 t . t l , l t L \ : r i l  l ( l )H I11 , i l r o  y r ] i ) -

t ' r r l r ran i ' l i l c  i la  nonynrr {HnIa | ' t i ]  8pc/ l |4ren!1ro n [ )11 pn3-

nvr r { fnr  rcMncparyp14.  Or  rpar f ; l rxara f ra  c f l r , r r .  2  cc

Br ,1)KAa,  qc npLl  TeMneparypa l )0 '  C rpaunr{hrc  Bapr i -

paT or 57 ga O. surirtantcrtsis no 82 Axr,r 3a S. grana-

r ius ,  goraro  npH 21"  C -  Hapacrsar  Ao 109 ra  S .  o4 t -

zae vI Ao 224 AF{r4 3a R. dorrtinica. l-pauutqhrc 3a ro-

nnonrc6nBnTe BpeAhrenh (R. dominica u O, surina-

mensrs) pf l3r(o HapacrBar npH TeMneparypr,r  no-HncKh

or 24" C, rqoKaro npm onrHNranHHTe 3a pa3Bhrhe

(25 - 30" C) Te ca 6nur:xr,r 3a orAenHLlTe Bpe,qhrenLr,

Abnxau{o ce Ha ManKnTe pa3nHKn B npoAbnxhTen-

Hocrra Ha pa3Burhero l ru.  l lp l r  re3h ycnoBnf l  rpaHh-

L{ara e xar i -xparKa 3a O. sur inamensis,  AoKaro npr l

TeMneparyprf no-Hr,'rcKh ot 25" C - sa S. oryzae. Ot

rpa$nrara cbu{o raKa Morar Aa 6rgar onpeAeneHi l

MaKchManHhre 6esonacHn reMneparypt npn npeA-

BaphrenHo 3aAaAeH cpor(  Ha cbxpaHeHhe, cto6pa-

3eH C nepcneKTnBuTe 3a peanh3aqhn Ha .qa.qeHaTa
napri lAa 3bpHo. CneA npeMLlHaBaHe Ha rpaHhqnre,

nonynal{heTa Ha oTAenHhre BpeAhTenh HapacTBa

cbc cr(opocr or 2 go 2,5 nbrh ga 10 AHh. Ero oaqo aa

3ana3BaHe Ha 3bpHoro or Bb3Aef icrehero Ha BpeAh-

TenHTe npeAh AocrnraHe Ha rpaHilL{HTe e ueo6xogur-

Mo nphnaraHe Ha npo$rnaKTLieHh MepKh 3a rRXHoro
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Que. 2. Saeucuuocm uexdy u meMnepamypama u epaHu-
qume 3a KpumuqHo HapacmsaHe Ha nonynaqunma Ha epe-
dumenume
Fig. 2. Relation between threshold for critical growth and
temperature

yAbnxaBaHe (noHrxaeaHe Ha reMneparypara),  a

npH npeBhtuaBaHeTo NM - nphnaraHe Ha nrrpeorren-

Hn Mepon pvrrv+ (Qytunraqnn).

l-paHraqnre 3a pR3Ko HapacrBaHe 6pon Ha BpeAil-

Tenhre ce HaMrpar B hHTepBanrre 75 -  89 AHh 3a

S. oryzae n 89 - 103AHH 3a R. dominica. B re3fi HH-

TepBanh ce HaMHpar raHhl{klTe npfi reMneparypa 27'

C, onpegeneHn no cilMynaqnoHHhre AaHHh, cborBer-

no 76 ra 91 AHn (Snr.  2) .

Or nenoxeHoro cflerqBa, qe nph ct xpaHeHhe Ha

npncHo npn6paxn nuJeHhqa h eqeMilK B HeBeHTnnnpa-

5 0  1 0 0

B p e l u e , d

Hh 3bpHoxpaHnnnu{a KprlTtlt l f l t lre rpaHhqhre ule 6r,-

Aar AocrHrHaTt l  npe3 Meceq oKToMBpH, rut ' t  KaTo npe3

TO3H nepHOA TetulnepaTypaTa Ha 3bpHoTo ce 3aAb[)xa

B rpaH!1qwe 27 - 30' C. Axo ,qo noqo('leHr1fl cpor( 3bp-

Horo Ho co peann3upa ro u{o rpn6na oOeraronr lo Aa

cc o6esrapa3nna. 3a 3bpl toro,  Koero cc npm6r ' rJ: i t

npo3 eceHTa (opvtr ,  qaposhr{a) n nocn,n8a 3i ' l  chXpi l '

n o r t ! ' l L )  c  l L r t u t l i r i l ) i l t y l ) t 1  o l \ . ( ) i r i . r  ? 1 0 ' C  i i r ; - r i i f l L { i , l l t }  i i { r :  [ i i ,

AaT AOCTHTHaTh np03 nponerra nph ycnoBklo,  qe roM'

noparypara Ao roraBa ocraHo f lonpoMeHcl l i l .

Brrg ocxoaa Ha nonyqeHhre AaHH!1 e H3aeAel lo pc"

rpechor lHo ypaBHeHne 3a h3qhcnRBaHo Ha rpaHhqHTe

3a KphTl, tqHo yBennqaBaHe nonynaqhnTa Ha qcThph're

Bpeghrenn npi l  pa3nrLtHr reMneparypr ($utr .  2) :

t  = a.T /(T -  b), ( 1 )

Kb.qero: t  e rpaHnqara 3a KphTvlqHo yBennLlaBaHe Ha

nonynaqnnTa, AHh; a, b - xoe$ltqneHThre, 3aBhceu{! '1

or BhAa Ha BpeAhrene (ra6n. 1); f  -  reMneparypa Ha

3 t p H o t o , ' C .

Ta6nuqa 1lTable I
KoeQuu,ueHmu Ha ypaeHeHue (1), saeucetqu om euda

ua epedumeflfl
Coefficients of equation (1) depending of species

t 9 u a . 1 , C u u y n u p a u u ( - ) u o n u m x i t ( o ) c m o i u o c n r u ( t S D ) H a 3 a p a 3 e H o C m m a n p u m e M n e p a m y p a 2 7 ' C
Fig. 1. Simulated (-) and measured (o ) ntmber (t SD) of aclult insecls at temperature 27 'C.
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Bpegnrenut
lnsects

a b n R2

S. oryzae 32,7808 14,7208 5 0,98

S. granarius 4 1 , 5 1 5 11 4 , 9 1 6 1 5 0,99

R. dominica 29,3809 1 9 , 2 5 1 0 5 0,97

O. surinamensis22,3925 18,2527 4 0,96
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HanpaaeHrTe AonbnHHTenHH ct4MynaqHH noKa3a-

xa, r{e npH nbpBoHaqanHara 3apa3eHocr or BpeAHTe-

nh B rpaHHqilre oT 2 Ao 10 6p./t rpaHHqHre 3a Kpilrl'lq-

HO yBennqaBaHe Ha nonynaqngTa He ce npoMeHnr '

Ttfi xaro pe3ynrarilre 3a pa3nrqHhre BpeALlrenu v1

TeMnepaTypH ca aHaflorHqHu, 3a HnlocTpaqhn Ha

$rr. 3 e noKa3aHa AhHaMVtara Ha yBenHLlaBaHe Ha

3apa3eHocrra caMo ua R. dominica nph reMneparypa

24".C h pa3nHqHa nbpaoHaqanHa 3apa3eHocr.

I . U U

0 . 5 0

L c o  I  J r t

Bpeue,  d

Qua. 3. Kpttrt tuutta epartuLld (- -  -  -) u durtauuKA He ylenu-
(tasaHo i la nonynaqufl tna tt , ' l  R. dontinica npu tt teMrt}panty'

S t ; t  l , i '  1 ,  L l  I ) { r J l l L l t l t  t i : )  t  l b p u o l t i t t l ; l i l / / r ' l  J i J l ) r l J L ' t  t o ( ; t t l

Fig. 3. Threshold for critical grovvth (- ' - ') artd dynamrcs o/
growtlt of R, dominica al 27 'C and different initialinleslallort

Axo ce npheMe, qe ntpBoHaqaf lHara cpeAHa 3a'

pa3eHocr or BpeAhrent{  e B rpaHhqure or 2 po 10

6p./ t ,  To Kpr, lThqHnre rpaHnL{h ce Aocrt l rar  npn orKpn-

ra Soprvra Ha 3apa3eHocr or 0,2 po 0,8 6p./kg.  Cno-

peg Hagst rum a t  a l .  (1988)  raan 3apa3eHocr  Moxe Aa

6rAe orKphra c BeponrHocr or 64 go 84 % npn e:e-

MaHe Ha 5 npo6t4 no 0,5 kg or 27 t  atpi to.  Cnegoea-

TeflHO Te3n rpaHhqil TpyAHo Morar Aa ce ycraHoBtlr

Ha npaKTvlKa L{pe3 nepHoAt4t{HoTo onpeAenFHe Ha 3a-

pa3eHocTTa Ha 3bpHeHaTa Maca, nopaALl KoeTo 3a

npaKThL{ecKkl L{enn Morar Aa ce npLleMar re3n ycra-

HOBeHh OT ChMynaqhoHHoro h3cneABaHe.

Trr , r  Karo npi l  cbxpaHeHne reMneparypara Ha

3bpHoTo ce npoMeHfl ,  3a npeL{eHKa Ha KphTheHl, lTe

rpaHrlL{h B Te3r cnyqah npeAnaraMe Aa ce fi3non3Ba

o6o6uleu noKa3aren - nporl3BegeHrero Mex.qy Bpe-

Mero Ha cbxpaHeHhe h reMneparypara ( t  x T).  3aem-

crlMocrTa MexAy npoh3BeneHreTo KphrhqHa rpaHhqa

no reMneparypara i l  BpeMeTo Ha cbxpaHeHHe 3a pa3-

nHqHnre Bpeghrenn rpaQravHo e noKa3aHa ua $ur.4.
Ha rpaQmKara ce HaHacfiT h reKylqnre crofrHocrh Ha

cyMara or npor3BegeHhnra (t x T), trsvrcnnBaHn ne-
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Que. 4. 3aaucu*tocnt t texdy npouseedeHuemo T x t  u epe-

Memo 3a cbxpaHeHLte Ha 3bpHo, 3apa3eLto c pa3nuLtLtLt Bpe'

dumentt
Fig.4. Relat ion between valt te of (T x t) and t irne ol sloragc'

of grain, infested with dif ferert i  s; lecies

pLloArrqHO npLl  l , l3NlepBaHc Ha TcMnepaTypara Ha 3bp-

HOTO, CbrnacHo lz lncrpyxqul l ' , t re  3a cbxpaHeHHc,  nc

cpoptutynnre:

l l

t x T = 1 ,  ( t ,  x T , )
i  r l

T. + Ti-1 , \ rt , x T ,  = $ , - , . ,
z

KbAero: r\t, e ncpiloAbr f ' ./ lexAy ABe H3MepBaHrln H:l

TeMncparypaTa, AHl, t ;
Ti ,  Ti-r  -  TeMneparypara,  , ' t3 i l /epeHa B Haqanoro h

Kpan Ha nept4oAa,  oc .

Koraro nonyqeHara KpLtBa e nog nvtnf lTa Ha Kpt l -

Tr.{ \ {Hr4Te crofrHocrn 6ponr Ha BpeArlTenr l re Hapacr-

Ba 6aBHO C OTHOCkITenHO HrlcKa CKOpOCT, a KOrarO e

6nhgro t tnn HaA HeR - cbu{ecrByBa pncK or pf l3t(o

yBen i lqeHre  Ha nonyna l { t lFTa t l  onacHocr  3a  3bpHo-

ro.  Ha Sutrypara 3a hnrccrpaqt lF e noKa3aHa h Kpl ' l -

BaTa nOnyLleHa, npr l  nepLlOAl4t lHOTO h3n/ lepBaHe Ha

TeMneparypara  nph cbxpaHeHhe Ha npncHo npN6pa-

Ha n[UeHhqa B nnOClrK cKnaA npe3 nephoAa rcnf i  -

AeKeMBpN. Bnxga ce, qe KphBara npechqa caMo ra-

3f i  Ha S. oryzae Ha 90.-  AeH, T.e.  AocrmrHara e Kph-

THr.rHara rpaHnqa. Tufr Karo npe3 cneABauirln ne-

prog t(pi lBara ce Aerxr 6nnaro Ao Kpr l rmqHara, 3a-

pa3eHocTTa He HapacTBa H onacHocTTa 3a 3bpHoro

r\4oxe ga 6tge npeoAonflHa qpe3 noHarartuHo no-

HhxeHt{e Ha reMnepaTypara, Koero e Hanbf lHo Bb3-

MOXHO npe3 TO3h Ce3OH.
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. [ - lpr , r  cbxpaHeHHe Ha npncHo npubpaxo 3bpHo
rpaHt{LplTe 3a Kpr lTr4r lHo yBeni lqaBaHe Ha nonynaL{Hn-
ra npr rervrneparypa 30" C aaprapar or 57 sa O. sr . ,n-
namensis Ao 82 .qxr 3a S. granarius, AoKaro nprl
21"C - Hapacrear Ao 109 sa S. oryzae vt po 224 p,nvt

ea R. dominica.
.  l - lprr  Hr lBa Ha nbpBoHaeaf lHa 3apa3eHocr or 2 po

10 6p . / t  rpaH ' /qhre  He ce  npoMeHf i r ,  a  o rKpnrara

Qoprvra  Ha 3apa3eHocr  AocrHra  0 ,2  -0 ,8  6p  /kg
. 3a nporHo3r,tpelHe Ha onacHocrra or BpeArlTenLt Ha

npncHo npn6paHo 3bpHo npeAnaraue cpaeHflBaHero
Ha cyNtapHara crofiHocr Ha npor.t3BeAeHLlero Ha Bpe-
Mero Ha cbxpaHeHne , l  reMneparypara ( t  x T) c Kpurr l r l -
HhTe 3a pa3nrlqHrlTe BpeArlTenil 3a cblt-lr lq neprloA.
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