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TABLE 1. Summary of independent variables used for
analyzing the percentage of peanut contaminated by the
Aspergillus flavus

Variable' Symbol
Temperature
Mean air temperature MAT(1-4)
Mean maximum air temperature MAT(1-4)
Mean geocarposphere temperature GT(1-4)
Humidity
Mean RH (%) MRH(1-4)
Accumulated precipitation (mm) AP(1-4)
Day of precipitation DP(1-4)
Accumulated evaporation (mm) AE(1-4)
Soil
Water content (%) Sw
Aspergillus flavus (propagule/g dry soil) ~ Af
Peanut
Kernel water content (%) Kw
Days after planting DAP

' Numbers (1-4) represent data from the 1 st week and
the 2, 3, and 4-week intervals, respectively, before the
date of sampling.
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o R

R L 5y Bl L

MWt ESABHRE CTEERN, DUEERY
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TABLE 2. Comparison of percentage of contaminated pod and kernel with or without wounding harvested on

different days after planting (1990)

Contamination (%)

Kernel’ pod’

Location Treatment' 1907 200 223 243 190 200 223 243

Hu-Hsi 1 RH 3.0 0.5 4.7 — 12.5 25.9 6.8 —
RW 37 0.0 6.2 — 12.5 8.3 6.3 —
DH 3.1 2.0 2.0 — 59.4 75.2 86.5 —
DW 4.6 3.1 6.4 — 51.8 69.5 99.0 —

Ma-Kung 2 RH 0.6 0.0 0.0 — 10.8 4.0 12 —
RW 0.0 0.0 39 — 17.1 6.7 24 —
DH 0.5 1.3 0.7 53.5 243 25.0 81.8 96.8
DW 2.2 2.7 3.1 89.7 225 49.3 &87.9 100.0

' Regular harvest, healthy pod (RH); Regular harvest, wounded pod (RW); Delayed harvest, healthy pod (DH);

Delayed harvest, wounded pod (DW).
* Days after planting,
’ About 69-359 samples were tested.
* About 35-210 samples were tested.
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TABLE 3. Comparison of percentage of contaminated pod and kernel with or without wounding harvested on
different days after planting (1991)

Contamination (%)

kernel’ pod*
Location Treatment' 2157 227 251 215 227 251
Hu-Hsi 1 RH 34.1 29.2 373 100.0 98.9 94.2
RW 24.0 21.3 33.3 87.3 88.7 94.0
DH 64.6 62.1 63.1 100.0 100.0 100.0
DW 100.0 100.0 94.6 100.0 100.0 100.0
Ma-Kung 4 RH 59.6 53.3 449 99 4 90.3 97.9
RW 539 48.8 50.0 98.5 94.5 96.5
DH 61.5 79.9 72.6 95.5 96.4 100.0
DW 934 97.5 97.0 100.0 99.4 100.0
Ma-Kung 5 RH 215 42.0 133 93.2 93.5 91.7
RW 13.7 394 19.6 82.3 83.6 87.5
DH 30.1 61.5 65.8 94.9 100.0 100.0
DW 36.3 83.3 92.1 97.0 100.0 100.0
Pai-Sha 3 RH 22.0 28.2 32.2 100.0 93.1 98.7
RW 15.5 15.7 347 87.3 90.9 89.0
DH 27.8 54.1 60.7 100.0 91.6 100.0
DW 82.3 939 93.5 100.0 100.0 100.0

' Regular harvest, healthy pod (RH); Regular harvest, wounded pod (RW); Delayed harvest, healthy pod (DH);
Delayed harvest, wounded pod (DW).

! Days after planting.

* About 54-316 samples were tested.

* About 50-223 samples were tested.
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(DAP) L R BR H I E M E M A EF 2 EMBYE, Mts
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EHE R (Af) KR B WAHR S . BABERAEHE
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HBRRERNF ARSI RS REEEEE LS 2 AHM
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B 7 R P MR DL B K, A S
HRKFREM, HEETERTEREHGLEIE
TR B EH# 641 RH K Total 2 F B2 E K 7
BRRFTBECHTGHEEREZTYM, RW,
DH M DW £ EFERFUM BRI 2EZBTY
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B Total (PMETEAERR MR TEHA ) o £ BB 8K
T B R 2 EZ BE M RE 29, Bt
3SECHENARE ., EEBEARERE  ZRHE, B
AP HFEHERE S FgM, Rt 3BHE
BRBZFIE (MAT-3); HEt2. 4 HZHEHH
HEBEBECPME, R38R R, Hit2, 4
H B PRMERE P EE, B3 3EC RS
DRREr 2, 4 HFEYHEREZ FHYHE, 18

EHIKE
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TABLE 4. The relationship between propagule density of Aspergillus flavus in geocarposphere soil and percentage
of pod and kernel contaminated by Aspergillus flavus

Contamination (%)

Sampling Propagule/g dry soil Kernel® Pod’
date HH1' MK2 MK3 MK4 MK5 PS3 HH1 MK2 MK3 MK4 MK5 PS3 HH1 MK2 MK3 MK4 MK5 PS3

8/14/1990 304 160 37 — — — 33 10 03 — — — 400 195 126 — — —
8/24/1990 2003 512 42 — — 3391 1.7 13 20 — — 549 552 260 298 — — 780
9/ 6/1990 763 91 22 — — 2650 106 77 03 — — 86 444 944 98 — _ 478
9/28/1991 864 — — 1538 623 9934 580 — — 684 252 434 978 — — 983 92.0 904
10/10/1991 1030 — — 2887 2631 1275 593 — — 731 554 536 982 — — 053 046 944
11/3/1991 2109 — — 1674 4072 4123 601 — — 708 564 644 979 — — 990 959 971

CHHU - 378 1 (Hu-Hsi 1); MK2-5: B422-5 (Ma-Kung 2-5); PS3: F1% 3 (Pai-Sha 3).
* About 50-359 samples were tested.
* About 35-220 samples were tested.

T, ARG A 2 5 YA S R [T B B AT

TABLE 5. Correlation of different variables with peanut kernel contaminated by Aspergillus flavus

Contamination (%)

Variable’ RH? RW DH DW Total
Temperature
AT-1 -0.501 ** -0.602 ** —(0.734 *** -0.681 ** -0.676 **
AT-2 -0.509 * -0.611 ** - 0741 *** -0.692 ** —().688 **
AT-3 -0.442 NS -0.562 * -0.690 ** -0.633 ** —-0.641 **
AT-4 -0.411 NS -0.539 * ~0.663 *** -0.606 ** -0.616 **
MAT-1 -{.522 ¥ ~0.614 ** —0.745 *** —0.698 *** —0.686 **
MAT-2 ~-0.550 * -0.639 ** —0.767 *** —(.723 *** —0.709 ***
MAT-3 -0.501 * -0.606 ** —0.730 *** —-0.680 ** -0.678 **
MAT-4 -0477 * ~-(.586 * -0.716 *** -0.663 ** —0.665 **
GT-1 -0.508 NS -0.591 * -0.711 ** -0.679 ** —0.629 **
GT-2 —0.540 * -0.618 * -0.715 ** -0.676 ** ~0.609 **
GT-3 —0.635 * -0.676 * -0.851 *** —0.833 *** —(.792 ***
GT-4 -0.567 * -0.621 * -0.764 *** -0.734 ** -0.694 **
Humidity
MRH-1 —0.777 *** -(.738 **+* —0.921 *** -0.916 *** -0.905 ***
MRH-2 —0.771 *** -0.764 *** -0.912 *** -0.924 *** —0.904 ***
MRH-3 —0.,769 *** —(1.766 *** —-0.027 *xx —0.03] *** —0.912 ***
MRH-4 —0.718 *** -(0.741 *** —(.892 *** —0.876 *** —0.849 ***
AP-1 -0502 * -0.480 * -{(.538 * -0.561 * -0.567 *
AP-2 -0.317 NS -0.366 NS —-0.345 NS -0.399 NS —0.430 NS
AP-3 -0.679 ** -0.662 ** ~(.759 *** —(0.809 *** -0.794 ***
AP-4 -0.639 ** -0.676 ** —0.766 *** —0.757 *** —().737 ***
DP-1 —0.459 NS -0.396 NS ~0.504 * -0.520 * -0.511 *
DP-2 -0.647 ** ~0.639 ** —0.710 *** -0.767 *** -0.764 ***
DP-3 ~0.602 ** ~-0.627 ** ~0.740 *** -0, 785 *** —(.747 *x¥
DP-4 -0.645 ** -0.677 ** ~(0.807 *** —(0.797 ¥** ~0.783 ***
AE-1 0.300 NS 0.237 NS 0.376 NS 0.344 NS 0.355 NS
AE-2 0.266 NS 0.404 NS 0.530 NS 0.481 NS 0.545 NS
AE-3 0.686 NS 0.630 NS 0.730 NS 0.777 NS 0.767 NS
AE-4 0.156 NS 0.233 NS 0.241 NS 0.246 NS {.258 NS
Soil
SW 0.022 NS 0.097 NS 0.037 NS -0.049 NS (0.035 NS
At 0.212 NS 0.217 NS {.251 NS 0.421 NS 0.356 NS
Peanut
KW 0.590 ** 0.097 NS -0.459 * -0.550 ** -0.246 NS
DAP 0.508 * 0.606 * 0.721 *** 0.702 *** 0.749 ***

All individual variables are defined in Table 1.

RH: Regular harvest, healthy pod; RW: Regular harvest, wounded pod; DH: Delaycd harvest, healthy pod; DW:
Delayed harvest, wounded pod.

NS: Not significant; *: Significant (p < 0.05); **: Significant (p < 0.01); ***: Significant (p < 0.001).
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TABLE 6. Correlation of different variables with peanut pod contaminated by Aspergillus flavus

Contamination (%)

Variable' RH? RW DH DW Total
Temperature
AT-1 -0.638 *** -0.664 ** -0.538 ** —-0.520 ** -0.576 **
AT-2 -0.648 ** -0.679 ** -0.541 * -0.507 * -0.578 **
AT-3 -0.564 * -0.598 ** -0.508 * —-0.483 * -0.537 *
AT-4 -0.537 * -0.569 * -0.480 * —-0.456 * -0.509 *
MAT-1 -0.671 ** -0.691 ** -0.550 * -0.536 * -(.592 **
MAT-2 -0.702 ** -0.729 *** -0.560 * -0.523 * -0.602 **
MAT-3 -0.634 ** -0.664 ** -0.559 * -0.539 * -0.590 **
MAT-4 -0.61 ** -0.636 ** -0.540 * -0.527 * -0.573 **
GT-1 -0.638 * -0.656 ** -0.490 NS -0.507 * -0.563 *
GT-2 -0.719 * -0.757 ** -0.480 NS —-0.466 NS —-(.558 *
GT-3 -(.832 *** -0.856 *** -0.660 ** -0.673 ** -0.767 ***
GT-4 -0.775 *** -0.803 *** -0.591 * -0.610 * -0.695 **
Humidity
MRH-1 -0.881 *** -0.908 *** -0.726 *** ~(.699 *** =-0.793 ***
MRH-2 —0.945 *** -0.953 *** ~0.795 *** =0.777 *** ~(.852 ***
MRH-3 -0.936 *** -0.953 *** -0.752 *** ~0.714 *** -0.817 ***
MRH-4 -0.875 *** -0.904 *** -0.660 ** -0.630 ** -0.731 ***
AP-1 -0.542 * -0.595 ** -0.526 * ~0.433 NS -0.532 %
AP-2 -0.422 NS -0.445 NS -0.523 * -0.473 * -0.500 *
AP-3 —(0.887 *** ~(.884 *** -0.664 ** -0.612 ** =-0.727 **
AP-4 —-0.773 *** -0.815 *** -0.646 ** -0.564 * -0.671 **
DP-1 -0.510 * -0.559 * -0.226 NS -0.083 NS -0.295 NS
DP-2 -(.837 *** -0.839 *** -0.699 *** -0.653 ** —(.742 ***
DP-3 -0.880 *** -0.869 *** -0.559 * -0.496 * -0.640 **
DP-4 —0.783 *** -0.827 *** -0.607 *** -0.512 * -0.654 **
AE-1 0.224 NS 0.275 NS 0.136 NS 0.083 NS 0.182 NS
AE-2 0.340 NS 0.377 NS 0.323 NS 0.316 NS 0.370 NS
AE-3 0.890 *** 0.885 *** 0.481 * 0.411 NS 0.584 **
AE-4 (.235 NS 0.290 NS 0.122 NS ~0.031 NS 0.130 NS
Soil
SW -0.151 NS -0.740 NS -0.013 NS —-0.099 NS (0.141 NS
Af 0.460 NS 0.419 NS 0.405 NS (.365 NS (0.337 NS
Peanut
KW 0.545 * 0.071 NS —-0.408 NS -0.462 * -0.058 NS
DAP 0.615 ** 0.640 ** 0.718 *** 0.747 *** 0.733 ***

" All individual variables are defined in Table 1.
* RH: Regular harvest, healthy pod; RW: Regular harvest, wounded pod; DH: Delayed harvest, healthy pod; DW:
Delayed harvest, wounded pod.

*NS: Not significant; *: Significant (p < 0.05); **: Significant (p < 0.01); ***; Significant (p < 0.001).

AEEE 2 A RFENTEEZ R F R R R

1990 17 7R [ 4 7 B B JAL 2 A E A SR 405
B, SR 2 BT S (Hsi-Yu 5)2 REEpRik
HABHEWERGE (FN), 1991 FREHE 2 R

FEL1990, JRIRTE AE B ER M TE A 2 R B R B %
(T ) o 1990 F 1991 47 FHERH 2 DH & DW —Hi7E 4
S HIE R R RR R4 213 K R 215 Rl 21 & ko
1990 jz 1991 GBS HI 16 2F 7 & % I8 FE 77 DH 433047
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TABLE 7. Stepwise regression of temperature, humidity, soil and peanut variables on percentage of kernel and pod

contaminated by Aspergillus flavus

Treatment' Regression equation’ R’ Significant
Kernel (RH) Y =204.244-2.254X, 0.602 p < 0.001
Kernel (RW) Y =224.234-2.501X, 0.601 p < 0.001
Kernel (DH) Y =438.612-4932X, (0.886 p < 0.001
Kernel (DW) Y=616412-6.910X, 0.860 p < 0.001
Kernel (Total) Y =334.596-3.697X, 0.821 p < 0,001
Pod (RH) Y =1353.245 - 12.218X, + 4.462X,~ 1.491X, 0.894 p < 0.001
Pod (RW) Y =504.023-8.810X;+ 10.034X; 0.985 p < 0.001
Pod (DH) Y =437.500-11.250X,+6.491X,+5.359X, 0.837 p < 0.001
Pod (DW) Y =455.879-12.143X,+7.082X,- 6.862X, 0.927 p < 0.001
Pod (Total) Y =341.928-9.491X,+6.034X,+ 1.523X, (0.849 p < 0001

' RH: Regular harvest, healthy pod; RW: Regular harvest, wounded pod; DH: Delayed harvest, healthy pod; DW:

Delayed harvest, wounded pod.

*Y: Contamination (%) X;: MRH-1, X;; MRH-2, X.: MRH-3, X; MRH-4, X;: MAT-3, X;: DP-3, X, SW, X,

DAP. Variables are defined in Table 1.

F/\. ARLEBHCTRENEEZ
< LLE (1990)

TABLE 8. Comparison of aflatoxin contamination of
kernel among various treatments at different days after
planting (1990)

R AR TG4

Aflatoxin (pg/kg)

Location Treatment 190 200 213 223 243
Hu-Hsi 1 RH ND' ND ND ND —
RW — — ND ND —

DH ND ND ND ND —
DW ND ND ND ND —

Ma-Kung 2 RH ND ND ND ND —
RW ND — ND ND —
DH ND ND Trace® ND ND
DW ND ND Trace ND ND

Ma-Kung 3 RH ND ND — - —
RW ND ND — - -
DH ND ND ND — —
DW ND ND ND — —

Hsi-Yu 5 RH —~ — — ND —
RW - - ND —
DH - - 4
DW — - - 10 —

' ND: Not detectable; —: Not tested.
* Trace: Aflatoxin concentration was lower than
detection limit (1.02 pg/kg).

BWE~04 RBME~ 45 pg/kg, T4 DW RISEIN
PHE~ 10 EME~ 1,156 pg/ke o

Y

R R AL B EE Y . 1990 477
TEAETHI90, 200, 2235 243K 7 BEHET4 B
M (mm)/ B KBS 018 110/8, 225/14, 267/13
K119/7, 199 4EETEA L ERI21S, 227K 251 K2
AT 4 AR N & (mm)/ BN KB 08 713/7,
66.8/6 k2 0.3/3 o EILEBIEIR, 199047 & 4 HH
e B R R K B B R 1991 4F o SR AR B 7
I R R, HEWHREES . B
B, RO (4), HEBETEE 385 C UE, K
o, BERIR /Ko BLAEE S, EE R AR e
TR, THEBECBLLEHAEREHBHSE,
Graham K55 (19) ¥REE L, £+ SREBLERE,
BHRTHERIBERE, RTEEWENEA,
AHEHTEERDENE—RH, RW, DHREDW,
DH B[l Diener [R5 (17) B T BRTELE, H
Wit B SR LA N, BTE A TR A
FHREREEN M EEE . 24, RHERWIT
THEHEHBAZMBNREEESE . Sanders K% (32)
WE, HREE, CACE. BEEMREREEY
A FIFRE AL CHEZGEAEC CERRE S



£, FEHEERZARENEECRRBERER
< HERE (1991)

TABLE 9, Comparison of aflatoxin contamination of
kernel among various treatments at different days after
planting (1991)

Aflatoxin (ug/kg)

Location Treatment 215 227 251
Hu-Hsi 1 RH ND! ND - ND
RW ND ND ND
DH ND Trace? ND
DW 1156 Trace ND
Ma-Kung 4 RH ND ND ND
RW ND ND ND
DH Trace ND ND
DwW ND 557 ND
Ma-Kung 5 RH ND ND ND
RW ND ND ND
DH ND ND ND
DW ND ND ND
Pai-Sha 3 RH ND ND ND
RW ND ND ND
DH 45 2.1 ND
DW Trace 2.8 ND

' ND: Not detectable.
? Trace: Aflatoxin concentration was lower than
detection limit (1.02 pg/kg).

BB B Mg INEe inE — € AN HR,
HREBEZERELGRERE, 1990 F4E£FHH 223
KUHT & BRI FE AT K, 243 KLIEDH K
DW {5 LA 5 BHEE S i, H DW KF DH o 82 Sanders
MRS G A MR, B A, WHE 1990 H464
SEHERENEEENAEES, TBRE CBLED
Wz, WmAERAGRRBRDFE B, SHAM
EYBEEEH, B AEEN BT, RHEH
RW LA RGBTSR REHEEZR, RRH
RERRE 2 3% RAE B T R BL R IR 2 KUt
DH J DW T £ B G G A QIR A4 5 Wi Rafsg in, a1
EELE R TE Nk, FIREBREGRER. 1991
FEEBAECHIEERE R P 1990 40%, Hi
BE 4 H B B s s — C AERAHE A Eo
B Sanders [K 5% GBI R RMHERT o 191164 4H
AR RN RED, LERESEEIN, o
REE R ERE (19), B R mBAEEE R KIUEME
58k B RAR DL R B U AE Y 2 10 2 (1), IR R
EHBE L BR, EFRARBREREEEEAR. L4
CHERAERRCHT, BURE R AR . nTHeH

TR E TR EE LB ERE R 8 95

WHEHNTEECHEREHEAERE, HIEAFREARL
BRE, BE. BEYSEHENR, B P HH.

BE, BRERTEAEAERTFHRIEESERS D
SHTAE R, TR AR MCET AT 13 A BRI (71.3%-
90.9%) 8% 2 A % 1R E (73.4%-89.3%) 55 i B AL 4 -
HERABRBEERT, #RERFE, BT RIRK
Bl 2B EHEBREN, REERITREET3EE
BERNABHARRRAETOEEEERER T FILR
HAHMREE A ERE G REECER, i
MHEBHEIFEBREHEECHERER (O HER HE
REWVREEBRESREEAC O RMERE, Bt
EERE B TENA, HRABRERTEERS
B R 52 T RE R PR S AR B A o JEAE (B {E A s ed
AR TR A BEE M R DL L (P<0.001),
FAERNBAES, B EFDEHED G,

LIRRRE R 1990 164 4 B kR B R R
REFIEP 1915, HEFHPYRENHEEEREY
RIERN, BEHEAZHTHER, 1990 & 1991 £& 4
B AABEICAEZHBEITIRIGREY, BRED
STEGERI S 4 (DH) BiZ 4% (DW) 275 %%, BL1991
EWORE, W RN EEGEYME. 1990
RS, SHREFRAER 154% (2/13), DHE
DWe BREESFBME~ 4 RME~ 10 ug/ke,
BEZERREE, 19 EERFCEZERES
50% (6/12), DHE DW Z BRBEESHISME~ 45
KB~ 1,156 ug/kg, MUADWEBERE, BrREY
Rl ftd (RHE RW)E A ZEHEREYL, MR
RKZEECERGRAEARFTRRE MR PREERK
WAATE 4, HELET ARF %R (2435.36) B M T 2 6
Dickens #1 Pattee X (14) $REf5Hi, 7 32 C , HTEAE
CEKEEP 0%, HBE S ER . A Dickens
1 Pattee [ (14) # &5 P R AT S RIE £ B /KR 48-49%
B, B60-72 /N2 NIRATEE AR 953 (12-24 pg/kg) o
AR ZHRELRE LD R 2 EE T BkEE
1990 K 1991 4F 23 Bl 55 47.9-77% K 31.9-62.9% ; 3% 4
B HERE SRR 298-307 C & 28.1-30.1 C
i Dickens #1 Pattee [ Z W70 #a L H ML o HFR /(B
JUAT B O W TR A4 72 42 B B 200 K N BRI AT RE IS 4
2RI .

=il

AWRE  TREEERAD 0 H 718
-85 (12) %1 81- AL 122 & 28 (3) 3 B ETR ML),
I G 4 A L AR A 44 5B T 5
S8, M,
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ABSTRACT

Lee, H. C.", and Chuang, T. Y.* 1993. Comparison of Aspergillus flavus and aflatoxin
contamination among various types of peanut harvest at Penghu. Plant Pathol. Bull. 2:88-97.
(1. National Institute of Environmental Analysis, Taipei, Taiwan. 2. Department of Plant
Pathology and Entomology, National Taiwan Universty, Taipei, Taiwan)

The percentage of kernel contaminated by Aspergillus flavus increased when the
development of peanut plants was lengthened. The following four types of peanut based on the
appearance of pod shells at harvest were designated: regular harvest, healthy pod (RH); regular
harvest, wounded pod (RW); delayed harvest, healthy pod (DH); and delayed harvest, wounded
pod (DW). In 1990 contamination of pod shells of DH and DW but not RH and RW increased
with increasing time of development of peanut. However, there was no apparent trend of
contamination among four types of kernel. [n 1991, contamination of pod shells was high. Aguin
there were no differences among four types of peanut plants. Contamination of kernels also
increased with increasing time of development of peanut. When the correlations of various
factors including temperature, humidity, soil properties, and peanut types with contamination of
pod shells and kernels from four types of peanut from different development stages were
analyzed, it was found that the major factor atfecting contamination rate of pod shells or kernels
was relative humidity. Effect of other factors on contamination varied with different treatments.
Analysis of aflatoxin in four types of peanuts harvested at different stages showed increase in
aflatoxin contamination when peanut harvest was delayed. Aflatoxin concentration of
contaminated peanut ranged from trace to 1156 ug/kg.

Key words: Peanut, Aspergillus tlavus, aflatoxin, relative humidity, delayed harvest.





