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oo:u:m—)r L3 50 AG- “silk cut’o] Z=7EH 2
T GYo] 4= o] A, flavus L aflatoxinol] 2] 20|
7 TH6).
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ZAolA] bt §-AA7}F A= H2A(bt cotton seed)ol] 5000
ppb 4==2] aflatoxin 2.go] BT B 7= Tk4).
T ORE AR 1997ARE 2001'd 7EA] vl @4 H)
ARRE] Al Aol X AR Aol ofebd HA g A
71} 428t ool 50 mmo)e] H)7} W2H aflatoxin
29Yo] AslitFig 2). Fig 3l yeltbe] 199912
2000 FLE A HelA] 7l aflatoxini’% AR
S W 7krgko] ZV1E4E aflatoxin 29 AXIF =
7¥El= A oITH6).

715 Wshk= aflatoxing AAd5h= #go]e] R oy
CINCE ] \‘ﬂjg‘z}/\]ﬂt} A QHZ aflatoxinS A=

P FOEZM A flavus®] LAE &ols & afla-  go]o] FR7E vh=2H, 72 kAol wet A. flavus©] F
Table 1. ZZO| AT ZLOISA0| Lhol| LhSH 2& 2=(C)2t 2 &d=(aw)
Fugus species (mycotoxin) Temp. (C) aw Reference
Aspergillus flavus (Aflatoxin) 35 (33) (0.99) Hill et al., 1985
Aspergillus ochraceus (Ochratoxin A) 30 (25-30) (0.98) Sanchis et al., 2004
Ramos et al., 1998
Penicillium verrucosum (Ochratoxin A) 26 (25) (0.90-0.98) Sanchis et al., 2004
Cairns et al., 2003
Aspergillus carbonarius (Ochratoxin A) 30-35 (15-20) 0.96 (0.93-0.96) Tassou et al., 2007
Fusarium graminearum (Deoxynivalenol) 20-22 (30) Sanchis et al., 2004
Fusarium graminearum (Zearalenone) (25-30) (0.98) Sanchis et al., 2004
Fusarium culmorum (Deoxynivalenol) 20-25 (26) Sanchis et al., 2004
Fusarium verticillioides (Deoxynivalenol) (11) (0.90) Hope et al., 2003
Fusarium verticillioides (Fumonisin) 30 (15-30) Sanchis et al., 2004
Fusarium proliferatum (Deoxynivalenol) (1) (0.90) Hope et al., 2003
Fusarium proliferatum (Fumonisin) (10-30) (0.93) Marin et al., 1999
()& Fgolmas] WAl # 38 249
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Germination rate (spores h'')
P. verrucosum®

ZH0M A. ochraceus &} P. verrucosum?| 0} & lag phase (days)2} 20} £&(spore h-') H|m

“Food Science and Industry (Vol.42 No.4)

Table 2. CIE2 20} T2 EMT
Lag timed (d)
aw A. ochraceus? p. verrucosum® A. ochraceus®
30C 0.99 0.3-0.7 0.6-0.8 15.67-48.13 24.19-31.49
0.95 0.3-0.5 0.6-0.7 12.35-42.64 20.35-21.73
0.90 0.4-0.8 1.5-1.6 7.35-23.41 4.56-5.66
0.85 1.3-1.6 3.8-4.8 2.66-5.94 0.38-0.46
0.80 3.3-16.6 >60 0.07-0.41 -
20C 0.99 0.4-1.0 0.4-0.5 8.09-39.26 21.8-31.3
0.95 0.6-0.8 0.5-0.6 7.78-23.79 18.06-34.69
0.90 1.2-2.0 1.2-1.4 4.17-21.96 9.17-9.0
0.85 2.9-4.6 3.7-4.3 1.53-3.43 0.94-1.09
0.80 6.6-36.4 18.8-33.3 0.03-0.52 0.02-0.13
10C 0.99 2.7-23.5 1.2-1.5 0.12-3.24 5.67-8.03
0.95 4.9-28.7 1.0-1.2 0.24-2.23 8.44-12.05
0.90 6.2-36.1 2324 0.11-1.01 2.25-2.30
0.85 >60 20.6-22.3 - 0.22-0.75
0.80 >60 >60 - -
* Data obtained from: Pardo et al. (12) * Data obtained from: Parde et al. (13)
- Spore germination was not observed.
Table 3. Sampling A|7| &2 2001, 2002, 2003 A= Zt X|do| Wx 7|= A= 1(June), 2(July), 3(August)
Region sampling T max®(C) T mean® (C) T min® (C) R.H.(%) Rainfall (mm) Rain (days)
Utiel-Requena 1 30.3 229 15.5 62.1 10.2 1.3
2 324 25.0 17.5 63.4 0.0 0.0
3 323 253 18.2 65.5 21.7 2.0
Rioja 1 27.2 20.5 13.7 529 374 7.0
2 27.6 20.9 14.3 52.5 23.8 5.0
3 29.1 223 15.4 55.3 29.3 7.3
Penedés/ Conca de Barvera 1 29.2 22.6 16.5 62.2 20.8 4.3
2 26.7 23.5 17.3 67.7 31.1 6.7
3 30.7 24.0 18.2 68.9 21.8 4.7
Costers del Segre 1 30.9 23.1 15.8 58.2 11.5 3.0
2 30.8 23.6 17.0 64.7 61.1 9.0
324 25.1 18.2 62.6 20.5 4.7
T max: mean daily maximum temperature for each sampling stage
31
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°T mean: mean daily mean temperature for each sampling stage
‘T min: mean daily minimum temperature for each sampling stage

R.H.: mean daily R.H. for each sampling stage
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Table 4. X|2(ZM)), 8, Bt FEA L == £A0| fumonisin &t
Aof| O|RXl= Het

Highest Order Effect in Linear Model® Variation
Explained by
Effect® (%)
Location 47
Hybrid 14
Bt 11
Insect Damage Level (INSECT) 17
Location X Hybrid 51
Location x Bt 58
Location X INSECT 58
Location X Hybrid X Bts 63
Location X Hybrid X Bt X INSECT 63

* Components of interactions were included in the models as
simple effects.

® R? of each model. All models were significant at p < 0.0001.
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