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Diseases on Satsuma Mandarin(Citrus unshiu) Fruit

Sung-Geun Kang
(Graduate School, Cheju National University)

Summary

In order to improve the storage capacity of satsuma mandarin,
we examined the incidence of postharvest diseases and pathogens
of 'Okitsu Early (Citrus unshiu cv. Okitsu) and "Miyagawa
Early (C. unshiu cv. Miyagawa). One of the most important
postharvest pathogens, Penicillium spp., was observed to get
morphological and cultural characters. The genetic variation
and resistance to fungicides were investigated with 60 Penicillium
isolates from rotten fruits. And the control effect of fungicides
was examined to reduce incidence of diseases. The results

obtained were summarized as follows:

1. Survey on the incidence of postharvest diseases.
1) About 40% of farmers have been using iminoctadine-
triacetate for preventing postharvest diseases, and especially
the fruits sprayed with benomyl showed the highest percentage

of rotten fruits.
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2) The cumulative percent of decayed fruit after 60 days
storage at 4C was 1%. and 32.3% after 135 days.

3) The cumulative percent of diseased fruit after 60 days
storage at room temperature was 9.2%, and 28.3% after 90
days.

4) There was no difference between overwinter-harvested
fruits covered with a silver envelope and grown in the un-heated
greenhouse. In case of 30 days storage of overwinter-harvested
fruits, they were decayed by 4% at 5C, 9% at 10C, 24% at
room temperature respectively, and they were 9, 16, and

44% after 50 day storage respectively.

2. Identification and incidence of postharvest diseases.

1) As the identified results of postharveét diseases, there
were 8 species of pathogens such as Alternaria citri, Botrytis
cinerea, Colletotrichum gloeosporioides., Penicillum digitatum,
Penicillum italicum, Phyllosticta citricarpa, Phomopsis citri
including Rhizopus sp. unidentified as postharvest disease of
satsuma mandarin previously.

2) Up to 135 days. the above 8 species found at low
temperature(4C) storage. The cumulative incidence of black
rot(A. citri) was highest as 17%, and stem end rot(P. citricarpa)
was 5.7%, the others were below 3%.

3) 4 or 5 species of pathogens were at room temperature
storage and the cumulative incidence of black rot(A. citri)
was highest as 14.3%, and stem end rot(P. citri). Anthracnose
(C. gloeosporioides) and green mold(P. digitatum) was 4.2%.
2.3%. and 2.0%, respectively, at 90 days storage.

4) Incidence of Penicillium spp. in the farmers’ conventional

storage was higher(27.3%) than any other.
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3. Characteristics of Penicillium spp. as a major postharvest
disease.

1) An unidentified Penicillium sp. was observed from 60
Penicillium isolates.

2) The conidia shape of P. digitatum and P. italicum were
elliptical, but that of Penicillium sp. was spherical. And
they were different from symptoms of diseased fruits. The
colors of spore of Penicillium sp. was blue green.

3) As compared with the growth of mycelia by temperatures.
two identified Penicillium species grew well from 20T to 2
5TC. But an unknown species, Penicillium sp., showed bad
growth.

4) In case of the growth of mycelia by media, P. italicum
was excellent on CAY medium, P. digitatum on MEA and
Penicillium sp. on G25N medium, respectively.

5) From the test of pathogenicity, P. digitatum and P.
italicum showed a strong pathogenicity, but Penicillium sp.
showed a weak pathogenicity.

6) As the observed results for the resistance of 60 isolates
belonging to the Penicillium genus to benomyl and thiophanate
-methyl, they were resistant by 52% and 48% in 25 P.
italicum isolates, 95.8% and 91.7% in 24 P. digitatum
isolates, and 83.3% in 6 Penicillium sp. respectively.

7) From the results of cluster analysis among the 60
Penicillium isolates, they were divided by four groups and
the similarity was from 80% to 100% in P. italicum isolates
and 95% between P. digitatum isolates. The similarity

among these 4 groups was less than 60%.



4. A control experiment on postharvest diseases.

1) The results of the mycelia inhibitory effects by 28
fungicides confirmed that prochloraz manganese. tebuconazole
and propiconazole were effective, and a control effect of
imazalil, unregistered fungicide in Korea, was also effective.

2) In the test of control effects of the fungicides used by
farmers for preventing postharvest diseases, both benomyl
and thiophanate-methyl showed low control values.

3) As a fungicide for preventing postharvest diseases,
prochloraz manganese showed the most excellent effect.

4) There was no efficacy to prevent the diseases by the

single application of calcium agent.



I. A4 4

AFEdM Auises 27 AA QA 98% S £F:Ugto] 2
stal ot 23U FoNE AFxe 7138 E SHAN 82%F Y B
HE2 2237 Au=En A7) gEd (A F23253d9%3), 2000)
THAZIZE A9 Zol ¥4 F3lH o] stsleto] 2ejE & wo) gl AR
oltt. Wt FrtllME 288 BAAI L NS 3ol An|(Amk)
T A 52 HE S W) 98 2~39714] AR AN 23 3}
I A ole Y& A FE RELFE AFsn e AFE 2
AFsE 2009 St A AFse A2A % 9,584% (144%) 2
AR 360.227%(18,528%) 5 AT FEFAATe] 65%9 39UtE
FEE AZE & de A-S Bhstn YHAFE, 2000).

Feluetel dR2oN TYE e 2Fe) F8 APH e 7R (P22 EYe 8}
5], 1998)°] BuHAch 2 FollA 542 Fo|¥ (Penicillium digitatum)
FEw %ol (Penicillium italicum)°] 7}4 D87} 2 Aoz 48
ATHEE S LA, 1978). SlolXe A3 FERHM F7)440]
B2Vl Bt B B 2o RS Y e AR AP
CAGAE AHgS hohCEe FIE, 1999). 72 A4 WA etA= U
gl et rtEn e FHY AHEFEE 2w 2o koA
ortho-phenyl-phenol (OPP), thiabendazole(TBZ), benomyl. imazalil
e AN AAMst AchELI, 1982). YRNHE FAAT
B (L) 22 Agel $29 H4%A7t thiophanate-methyl
T 3ol UTH(FHRIEE RIEMREABIRELE 1996). 28U 19749
a8 S4F%olo e thiophanate-methyl A &4 o] uHaz o)
A Ao Ymrh gol & EAle Aoy, 19904 Sojxm A
A A=t Folxm o] a9 AW 271 9o P19}
(Hf{, 2000).

A7 IR 2 AFzdd e d7E Zo] o]Rojx 3 9
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o, g AW g ATe uFF APtk £ AAA AEA
a7 408 S 9 JAT S2E FAZE gz, o 1980 W Frto
thiophanate-methylol] W3t A|@A7E 83t HIZ7A| F7ho] W
AAEE &2 Yo A, 1987). 23U H 2o AZH HAYo] F7}
stz lem, At&stn e Fde WA/ e ool Weol A
A1gEtn e ool Ui 29 FE 2 AJ2E o o] "gd 4
Aoltt,

= 2F AR F Fdd g3 &4E HAF3ANE F Ae
Hets A 2Hoz AAzAE AP oA F=Ee A7ld AR
HPFHRE ALY, F8 AFEE dodle BUER] Penicillium
spp.® FElH, wigH 5& BAHn FA AYPE ARG, 18
T AZEE 2Y F e A dsld HESAT
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1. 7+ A3

23ERY HAH A 2%+ 3~5TH, 5= 85%7F Fo. AL
A4S Fifo 9o He AJYAT 852 TIHHAT 2TolE} o
A 3EFFo] AstEn A E Serh(BIAN LR, 1985).

Ade A steld Ao AP} FA FAHE Yateln ME S Z3)
o A& dfok dok. A AAHIE Ao HFEA RE e EF5IF A
v FAG A E I St E AJEHE Dojzth, AP A
3 Hdo) 7 Fofst HA g3 BFS F3sy 3 Agao)
B, 7heE Y F e A Folth(d A, 1994).

AFEodMe AY % 713AD Sz 2H2FE F2 Austn
Ren, g 39714 AFE AAstn Uk dE9 AL 2YLFE
Abgtato] ol M AAo]l ksl g HELFE F2 AAstd 1~349)
=35 stx UdH(FH F. 1999).

Ao dAste He AMAXHCZ F 1004 Fo] RuHAx, P&
ME 47Fc] BRau=ded, o F APHEL 128c=2 EHI}n Y
(Farr 5. 1990 : HAHYFZHE, 1984). A $edeld] 71&5
o A& W2 18Folx, o] F AAW-E 2w (Alternaria citri),
AW FFo1¥ (Botrytis cinerea), ™ F%°|¥ (Penicillium digitatum),
F 2518 (Penicillium italicum), 72539 (Phyllosticta citricarpa),
S (Colletotrichum gloeosporioides), X148 (Phomopsis citri)
(@A EHeEs], 1998 . # 5. 1993 . %, 1997)c] R 1H
01 Ak, 2l AZAE e ZFAuAl F&rt & F8 Hoze A
SAFHE, ddeol 2 AL FFol F 3Fo] Atz T, 1996).
KH(2000)2 #ERAA TAHD e FAAGELE S FFoly
2zgolw B HYPIFPo|w So] Qu. o

| 3 =493
2 FEgPolgol wol wAse, 1 e BAHSYI AeH Lol

F

olﬂ
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2% 32

Bo] WAzt n ot ZAZFo|y FEITFolH L
2 \a o

t}
& 2FYFE TYo] /Y. AL, AF 2 #ol'g
o
3

ok rlo

40 rlo
Y

o o Fujrt JAHe AFgolA 1~3TY HAM= F=7t =
A AZFE7 A HAel GebdTCEHES FIE, 1999 ¢ 4H, 1998).
Ao TS HALEE S FFo|yHo] 3~4C, FE&FFolydo] 2~
3Colstete En(dbE< #ff, 1953)7F Jdov, FE 5(1972)2 A
FAEAA o] & oM 7|7t FolFH Wo] LAEY: A
o $H ndz2E HAAT JHE AR A Sde= Penicillium% @
od g AF Fo Fujrt FAdde Bust AG(FE 5, 1974).

AU FFoE L FE7l 555 HAo] Bsked, 53] 90%°l%9
FxolAM F43% St 2= g A ¥A] gou, AL UHF
ZZ70AM BYste A= Utk ALAGA] AL T FolHo HA wHL
BEAZTE Rt td2A deEhdt AR A 2 9¥8 43
S (EF KK HetalA vl2 AWl Fx7t Y7iv, H2AFAle X
A7 BAAE7I7HA B Ll AlZte] ZAuso] iR o] Z¥ Asgt
R, AW Ezprt #FREHA Ge ASE BRdn o (FEE 5.
1974). Fawcett® Lee(1926) = AW FFoly Y] 327 A, F
2o e AU E 71£F v AT

AN L o uet BAYGgo] tEd, erhTE $59 I
F2 ol FEI FESFE T Fo| H(FE T, 1974). o] #HL A
Ao olu] Fdo) o] A e W(Coit®} Hodgson, 1918)2
2 A 2 7% Fo F2 TAIGGLE, 1941).

HAH 5 SAL ol wet ezt Jdou FEo JFEGE n2Y
T5 Flste A¥FelBR, A& FASE ¥ Aol Hojzdu En
SATH(HE 5, 1974). EAXIHE A3y nt@dsix 2 oo &
EE #Hddd & vetded, G do] He HYde H2YF
S Yd o2 (R ILH, 1969), dolv o HeHFHw 2o
B2 dodle A T BFAHZE Lol BopRth(HF 5, 1954 & &
¢ PR, 1999).
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ASFHE S & wet 2P I g2y o 2ddAs LA
F1 80%° sxAMME 25 LAdted, dutHoR FErt 2u 1
& Wol WA (FE T, 1974 : HP T, 1954), 819 A
Hafol ey e EHET JTH(HY T, 1954).

A ARA AZE SRES ZARR A3, (1977 AR A A
AE X3 7% Penicillium? Tl 2 A3 Lol Hog, Xz
HE dAe]l Btk o aglm F $(1995)2 19943 FE 1995
A7bA] #giES Ao E AFAEE AAIG 23, AY 94YA (3¢
229) He&ARY ABF 32.9%. A2AZLE 21.8% AHFHo] LA

Oxn Hagdo AFRIEAERA(1998)% 19989 shudtle] & XA

SFUzte] 123 99 &9 HEF oY, o o9& AW HYE]
3.0~14.5%% <de 3.0%0l vlal A Fol A7t =H7 g A
A B A 2 AR FAY 2 dig Adg o] Fgsty B
g 8k Uk

A2 B BRIEMARESSREE996) e 232 AFGA] A
ANe AFslA] g3 397RA] AASE AL 11% AE A Ado] was}
Rew I FTFES FEFFoIE ¢ SAFFool 71 Bz, 2 o
< EAYSH, H2HSH coldvdx 7l€®th. 18y benomyl ¥
thiophanate-methyl& 423 Zfole= 3971 A4 2P E°] 6%
Aroln, FE H2YZWol Fo] HAs 3€o] SojMd Ay @
ol 3539 . 19929 AFEFENZTHAM 2FUAE A3t
€ 3087t g G AdHE 2A 29, A $7H100%)7F 3 A
thiophanate-methyl& 34 ¥sld AAE 31 YAn, AZ3HL 2
Y ZeFH Yer] AlRstd 39 steel 5~7% A= SAPHT L B
DA F, 1992).

B&AM £3A7 A7
19979 % H AFEAN LFULS $AWL) 95 YFANA 2~49
of Fetste LAWY (MAREE) 0 AEE] AR 75 BA

-5 -



< HAFA7IZ ATH(F, 2000).

RAMH 5(1994a)° 2&td 71&3Hd EGHE AE & F oA
S AAIRE IITALRAD #EREAS 129 219 2 1€ 1999 +83}
C T FRA 3%9 dzE AANT F 22 0CT% 3T, ¥ 85%
AZAGANN AFAFE AT B, g ZHFE A A8
35 149 olFd F3d AL AA o3 FH}/t FFtER
129 F&3M A& e Aol Foa Eusdiuc. 121 AP
€ 3TEY 0TAA 33 2 A3 TYEo] Fagdn, AY 4744
FHE #Io pitting 4 o] BolHtn M. T HAEFA
Agto] ohste] AR Adte 44971A] FEF Rl FAHJR, AL
Eoll og Bt Aole YUAT AY F AFFo] Yot me AFIA] we
ARFE 1.0~1.2% =+ Holof o stATHENME T, 1994b).

L

i

3. A

JEAM = 19749 o|F M=o ZFAHA| 9 thiophanate-methyl %
benomyloll Wig A3gdto] Loy, thE AEH de] gEFA)
Ale AP 28 & A4l ARG HojAl= FAH] HAH
A ekskth 1 olfk AUz} F24 D ZALF FUA 7| A
AT STAEEIE FA7) W FolATH(BE S (A, 1978 . 41, 1979
D AA, 1981 ¢ BEA 5, 1983).

a2y 1990dd 2WHRE S FFolw g v RI A RH Lol
St 2T I =AM FRYLF, AT Frlstr] AlESEA T
O 92 A A Fe] Foke g3 o2 FEHHAJCn, 1992dH
1997, 1998dole d& AZo HPH Aol FFSFAMNHE T
1999 © St =4F, 1991 : M 5, 1995 : HL 5. 1996 : Rtk
2000 : AH, 2000 : Hft, 2000). RIGELEHIREE(2000) H 1o
ot RIGREAME 2FE4 AFHez /Mg EAZE Ho e RS
SZEA B 2T AaFFoly I FEFFo|do|n o] wWe] HAY

& 19979l 7b% BRD 2 thee 19984¢l B}tn ddd. =9

_6_



1997l 11~129¢ ZA Z3H= ZYFE FHo= A9 &
(R%) A9 ZFdoA Ho] Btk ol 7|deH o= o] At
317l Ax WRlolAA T thiophanate-methylol thd A aAFo] 36~
74% 2 JAN7] WFolgtn HFEFT. TN FZ2Y 2L 2YPLF
oA M2& AW WALAQ iminoctadine-triacetates AFE3}7] Al

A1 7=dot

4. '8¢ d@ RAPD £4

EE BHYd e 874 F A8 7HA €Qlol o Fo E3le} wolA<
Aol Bob £/ olelge] Bon 2%, % 59 ¥l uatA A
% 2ozt o

DNA® @714 E zto] & o] &3te DNA markere #3xtet $737t9
FEAES WA F 7] g A FAENE 53 /39 Hb Tl
893 Utk HZe BEA AANEDY 7/, A, D FA4g A%
4, #3832 A= A (Huff 5, 1994 . Welsh®t Mcclelland, 1990
- Williams . 1990) &°l #&3sHAl °cl&Hz Je AAA F3H9
primerE ©]€3% random amplified polymorphic DNA(RAPD) %
ol HYd FF(FEE)NT BE&He FAd At A& AF(EHE) U
o{M & Crowhurst $(1991)# Grajal-Maritin $(1993)& Fusarium
% &9 race ¥38lol| Wldted, Schafer®t Wostemeyer(1992), Manulis
5(1994)2 BddH vBdy FFE FEs7] 9dsted, Guthrie ¥
(1992)& Colletotrichum graminicola®l 1213 719& 83|7] 93t
RAPD % & o] &3t th. McMermott 5(1994)% Ha @7}FHe A
Sya FHH ABAAE FH] 98l RAPD £4& A4 1) i)

Hde ZF HEW Aoy Fod it A MAe s x
RAPD £48e] ®ol o]8Hx 3=t (Beck® Ligon, 1995 : Audy
5. 1994 : Koenraadt® Jones, 1992), ZAddX e Aoy Ty d (A,
1996 @ 31 &, 1998)3 AL FFolHH (2 5. 1998)9 HHEME 9
3} Abg-€ u} Ut}



5. ZgA

dutdo g YAIELS AA ZH FFY 60~70%7F A X o 3
FHo dew fFel e Cast 2848 Ca F 7HA ez A%
TH(Helper & Wayne, 1985). #@#el A EAUoMe & A& »
stet gelE AAAIIY, B EA, a-amylase 8], BFA, AEEY
2 AZAZE FAddn BasAH(Poovaiah, 1985). °ol& 713 F
AN 2 717 Wol X RAoeze Ao Hay w3 Ao et A
Eo|t}.

g A4 Ast(Erib) 4 M(f) TS AR TFS A
7le HHoR &g 2Este Aoz deizov(Cheour 5. 1990).
oy i 222 AEEe] FagozN Aslyt dojyed, AE
3 AE FAAM HY AtEo] Zgo] o] 2ARS A HA AEY B35}
AA Hol A3} AAHER H&ol 2AEGD BuFch(¥r 1999). 3t
AR BA(1987)% AT 2(1999)L olgte g2 oA LA
S AXstd Zgol 71Tl 71A Ho TF L FaAEE FAAH B
24 gl gyt ggEvn o

dH BEA ATl B AdH ol e A (Conway,
1987 | Kawase, 1992 . FEii¢t kH, 1987)% 34 (Hopfingerst
Poovaiah, 1979 : Conway %, 1991) ¥ a4 (Gerasopoulos &,
1996)9 A FAol 2ol gHA dom, FUe A foE ol wE o
771 Beol F¥H Ah(F T, 1999 : A T, 1990 : &3 A, 1999
2 6. 1999 ¢ I &, 1995). #AE ARZA Al gt i
Aldeze HP S 40 (1987). Ben-yehoshua 5(1987)¢ H17t 9l
o 53] HZole GHFAE Ak 9 Awo] B o] FolxHEA J|E
TEE AAE F e A FF NeE o Ao



m. As 2 9y

1. 2547 A3 Y& 24}

. E7t A Az

FEAYE 7MY Bol m Ye AFE GAFE GU& ) 3057}
€ oido= 199994 23U tal FLAFTU(5rh BE Lukx
FR)lNe AGAeE 4B zAETD T8 2RSS AW A
g2 H¥Y AFA FFG AYE FRAD 29¢ W A%y WA
AR AR 248 ol

Y. 2] 23973 A2AG T AW 2PE =4

AFE MAZA ZEFGEIE 110 m) 24 5920 A3 E Eofo
Ad 2094 BFRA (Citrus unshiu cv. Okitsu) ZHEYoA 1997
3129 1Y g5t A8 373 58~60 mm F4A L YT BE A
AT 10034 ¥ | 77 AHE Ao FAZAE 4% 7
FAN #1249 139 AFEEA7IEdd e ALAFDL(LE 4T,
w5 8512% AU AAE=2 34AY F 9ARE AAsIHT)

A TAES A 459 F(19989 19 27)HE 1359A(1998

d 49 269)7H2] 159 Aoz ZF yRgadE uae gy way
HdeE ZAEIA v &2 e en, 2AA 7| vich Ay dha w9}
< A AsATY.

A 25343 B2AF T A3 2RE A
HARAZ(ARAY) T A HAELS A ] Yot
oA A2 AEH U FA, LT Al7lol]l 83 DAL AMATA
F7H7F ERstn e AR nWd ¥a 877 A £ AR Yo
4% #F2 A2 o 129 1390 & Fx7F B8 Qe AAS A
58~60 mme| H}4HE GFAAle] 10034 HNdatn F 9zS A A s)



A (AEAZT). 283 2L AFn delA w77t d8zxez I
o, Sad, At Zhlo A A (57 FIARFE)H 2L A
716l Ay LAES FA v wEA

AL % € HER 2HE A ¥ AAYHE 30 13 3=
2718 HAAEA R, AAE SHES 19989 149 1293 309 3o
2 29 11, 39 12¢° 7 UyR3Ad2 28T A3 JAFE 24}
sl ¥l 2 Yellidon, A7t A G Ao A AstH o

2t €A 23U A F A 2RE A}

ditH o g w2 qA Aujste 2FURL 11~1299 FEeA| T
19973 ol F A F=olX AMEA AMujrt Al B0l HFHI e
A 2FUAL 2~49 F2 3L 1 Jded, 2873t F
o A7 H1 o B o g ARAL £ AdeA HES Y
A T AW BAE 2 2Ad BFES A

NgAse AFe GATE GY5GEIE 60 m) 24 A4 A3 E
EF AAE 2234 ENRA(C. unshiu cv. Miyagawa) ZE9ol
A 19983 119 209 2982 (27] : 7t2 30xAHZ 50 cm)E 7}
AEH 2 gEsted 45 S5A1A 19999 3€ 9Y &3 FAH, AF
E BAFE FAARGIE 90 m) A oA v|3AEE £k AaH
2534 ENEAE ZEdA AT vd g B3 vt s 2o) A
H4E &5A1A 19999 49 1Y +83F B S ol &3dn. 22 A
Mol 873 55~58 mmo #AE tdez gAY 10034 ¥u A
BaoA uige] & BaA 5o Fol FARAES 1% #FAY X
Ztzb 39 1397 49 590 AFLEHE AN F 5442 E A A s}
Ak,

ARLE=E 5T, 10T, #2AF & 342 & Fol A3y 247 &
D AZFES AY 109 FHH 109 2FHez YRGREE zAleg e
o, AZile AFEER7IEY A2 2 A2AZDLE o &t

aa Aol B¢ ¥ Zag4e #% 5T 718E LolEr) sty

_10_



AuprdHE 2 5T 10TAA 209, 30Y, 4042 AFIAE FA S A
Fael Al F B 5 kg BRG] £ 242l 5T AR
A AL S G HellA 2U3t 228 MM ¥ 15TAHA &3 (Bl
AR H 5 kg BREA X3 142 F F 34§ Fof vt 4
SE dEdo Ead oF 5Y ¥, 109 F. 159 Fo A @
HES ZABIAT. 5 kg B Atele 5024 Yol zAIsIH o, A7)
2 A2l 342 xAbeE

2. 27U AR THF 4L Y E

7b. A28 3 (%)

19983 A2A% R ALAGA Fojd 2343 AHE AHFH3
o HER) AAFAANM 5 mm FE ArAE zzt 84E ey
At A& 2722 A7 8 cm petri disholl 23 Z3-HujA| (water agar
medium @ WA | 2]/4d3t] 20T g27]0M 7~109H = w3
F AF FAHERH)E ol 8 cme petri dishol 23 ZzFEHAu| A
(potato dextrose agar medium : PDAWIA]) 9ol 2% 10~20
23 20T Fe7ldAM A vt Ex(HT)E FA4ANAY. HL T
TS F49 A % Ve 5A S dAvjFe HAAKEIYD F BEE
A3 vlw HESIH
HYde JBd 11 B S 1% sodium hypochloride €49 5
ARG B AT F AdsE 33 AFHstn AN B E
&8 2d ¥ HAdTE AT AES A7 wig 3 oguk iy
=& 73 Bdstgth Bdd FEL L3 10°~10°E3/mLe)

E2 88T EAXA(ART) £ HEAS Hadt 3A3R 2
Ao FE(ME)FES 1 mm HolZ By HIETsPY. H2E FAe
3030 cm, ¥°] 15 cm® Eet2E B& o83t ¥ REo AAFE
l cm A% A3 2 9o FHF petri dishe ¥ F 1034 2%
I AEE AAISIEY. wiS Botrytis cinerea, Penicillium digitatum,

Penicillium italicum, Rhizopus sp. 5 4&& 20T 3¥L7]|dA,

-11 -



Alternaria citri, Colletotrichum gloeosporioides, Phyllosticta
citricarpa Phomopsis citri 5 422 25T 8&7)oA 2047 wi

T &, oW 2ol gt & AL - wulo] 5%0l3l +, Wuto] 6~24%
Nl 7}i% ++, Wuko] 25%0°]148A AL +++2 ¥ THIEE YT
ZAPSIET. 281 olE WYo 2 RE #F& thA] Eeldle BTN

g2 Bddd s gl

4. A3 279 248
AENY R ALAY F USE AYY UIE 24 el 94
T EFRY AW LYES 2N 2APge 9x dnez AR
4e wf@ the Hu AARAANAN 5 mm AEe AA7Y 27 8
g gehio) M F P2Y JA2T dAde A9 AWwo] 2R
A

73%%1 Hdd 5‘_/\}% oy 84 2ze @vjRoz AAsA 6l
o] 2ZA A o] EeE A AAHc] B} Aoz zASA
o, 8 #3 BgHez HEH 170 petri disholld L& #ol 574
o3l AFe AGH LAEANA AR

27497 F8 AZY YA Penicilliume E4 EA
7t. Penicillium spp.°| 3 2 w33 54
1) Penicillium spp.°l 93 WA Fejz EA
7 2 2 AZ3NM Penicillium% @ ZgE 3971 & o
Aol & HA2=RH dIxA Eadd P digitatum, P. italicum,
Penicillium sp.& PDAWA|o| HF3du 543 25TAA wigs & A
< dF(HK27H P02 ZA2PA FAERA L HFH 8 slide
glass #°IM 85% lactic acidell &&l¥ 0.1% acid fuchsino2 G
g ¥ gEtdn|RstelA FelHQ SAES vlu BFeAT. £F Czapek
-yeast extract agar(CYA) viz|o] 25Tl 7Ld7F vjF3 ¥ #AL A
T %9 SHEE vwstdo.
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.

2) Penicillium spp.2 W¥3 EA4

X7V 2447ke] Penicillium% @59 @AM pAle 9§ 2AL
&t7] HaiA 25TolM 543 PDAH|AI o] vt #3E9 71l E A
4 4 mm9 cork borer2 M3 F PDAWIA|| 248t 4, 10, 15,
20, 25, 383 37CelA 12d7 w3t ¥ Aehd %9 AL =3
st on ztzte] exxeld eutEo g zAbstct

WA S /7Y 24249 Penicillium?: #E€2 FAME A nxEe AL
ZAeL7] fafiA e 25ColA 593 PDABIAI oA wjokd #F&9 713}
22 A7 4 mm9 cork borer2 H#H% F Czapek-yeast extract
agar(CYA)®¥Al, malt extract agar(MEA)®W#] 281 25% glycerol
nitrate agar(G25N)8iA|ol X]/d3ted 25ToA 7Lt wFst ¥ ziahd
#F A3 E FHAAoH, 4o WA MG 6utE oz AT

=gt dAM AR PlXe dgE DolRy] YaE 25TAAM 547
PDA®A| o wikd #F2 7tE2elE 27 4 mm2 cork borer® A
#@ ¥ IN HCI®# 2N NaOHZ pHE 4, 5, 6, 7. 82 X3 ¥ PDA
WA TGl et 25T L7104 33Uzt WL T Ao #F
A7dE FHeAL, dA 25T F279 ¥ 3 10¥ ¥ 739 AL
SAst] 147 Aebd #F9 Holz @atstgon, ztzte] pH Al
eRrE o2 ZASA L

Y. Penicillium spp.© 94 2 FAAgH
1) Penicillium spp.2 YA

HEANE ] A4dL 1% sodium hypochloride &% 58zt X3}
o B AHE oy FEEE 33 AFHsn AYA 278 A o
Hoh 223 HYEE 0.05% Triton X-10091 10° £2/mLe) =2
dest o] &Ho] HA(XE 1 mm)S #achrt B39 8§ (oil grand)
FEE 4 1 mm Hol2 By HFSIYY. HFH AL 30x40 cm9
Blg Ao 1034 Ya 25T FL270A 797 #A3 T HE: F
AF2RE S et dolg sl g v mstgrt

_13_



THEE FHEAA A% 0 ¥ AFel 5 mmeldtd A 1, W
A|E°l 6~15 mm B¢ 2, ¥¥ A&o] 16~30 mm<! A§ 3, @yt
Aol 31 mmoldd ¢ 42 JYehlidot

2) Penicillium spp.2 <FAl %34

v 7] (5% 43) oA Penicillium spp. 9 FAATAH FEE Lolr 7]
A3 HE FdoA dEAZ F2l¥ Penicillium spp. 607/ #FEE
322 thiophanate-methyl 0, 3.5, 7.0. 14.0, 35.0 g a.i./mL
# benomyl 0, 5.0, 10.0. 20.0, 50.0 ug a.i./mL2 ZZ ¥ PDAH
Aol 4 mme FAEHE JFst 27TCoAM 1047 iR 3 FA
AR wet Aed, FE AYY, 2= AYY FFE YA
Thiophanate-methyl 3.5 pg a.i./mL% benomyl 5.0 gg a.i./mLe°]
stoll M Ha AL AekA] B3 A= 244 #F(S)E, thiophanate
-methyl 14.0 pg a.i./mL% benomyl 20.0 ug a.i./mLel3ldll & &
A7y A A8tA % thiophanate-methyl 35.0 wg a.i./mL% benomyl
50.0 zg a.i./mL X e @A HE A ¥ A¥e F= A4
75 (R)Z, thiophanate-methyl 35.0 gg a.i./mL% benomyl 50.0
pg a.i./mLolA A AAHA e A$E 1E AYY #F
(RR)2 FAI3IA .

T A T F AR} 2FUgezRy E® Penicillium
spp.8 FAAYY Ate AFT FAFT 2L EE 180 m) 2A
A A E Ege] MAE 2594 BENREA ZELAM £3 74 A
iminoctadine-tris 200 mg/L® WXxIAZ thiophanate-methyl
700 mg/LE Z AT 3UFH AX¥dn 7d F FFelu. £33
HAde FAYFE st URGA) URD 5424, F 3042
BAZIA 90U AR F HEuE HAe FEAA Penicillium®
& SER(ERT) 3. A7t Ed FES thiophanate
-methyl 25 pg a.i./mL% kresoxim-methyl 0.5 g a.i./mL7} E°j
= PDAMIAIA d%9] AP EE 2AI AP =S JeEiAT
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Y. Penicillium spp. 559 §3A Wo] XA}
nad F
Al 3-U-2)olA Zeld #FE AEARR AEsoh

2) DNA %% |

#ANZFE AA DNAS %2 Yoon(1992)9 #W¥ & o] &3t}
PDA HiA A 149zt vlgd FAE Bunchner funnelol J#A]& o]
ot gt A 0.1 g2 & FolA FLFH F82 A&t vl
A ok lysis buffer(50 mM Tris-HCl pH 7.2, 50 mM EDTA
pH 7.2, 3% SDS. 1% 2-mercaptoethanol) 1 mLE H7}stz2 2.0
mL microcentrifuge tubeol &7 ¥ 65ToA 1A Bt Mt

o7]e) 1 volume®] chloroformE H7F & AoA 14,000 xgZ
1583t A&t Fed A Ao 3M NaOAc 0.1 volume
isopropanol 1 volumes #H7lste] E3g ¥, A&ox 14,000 xXg&
53t dAlfelstd DNAE AMA#HYG HHEE 80% ethyl alcohol
2 AFH} F AxA7 948 0.1 mLe TE buffer(10 mM Tris-HCI
pH 8.0, 0.1 mM EDTA)®l =%t 7]l CsCl 100 mge 7}t
o Ao 14,000 xg2 58I YRSt Eold AAA 1
volume®| isopropanol® H7lsle &3 F H2ox 14,000 Xg&
583 ¥4 Edstqd DNAE FAMAZG. JHEL 80% ethyl alcohol
2 A4 ¥ dxzA170 % 0.1 mL9 TE bufferd]l %3t Genomic
total DNAS] F&/38l= 1.4% agarose geldlA A7|gFated Bas}
R, DNAY &2 260nmolA 9 F3= (A2 FH 3.

3) DNA 5%
PCR %182 Operon Primer Kit A ¢ M(Operon Technologies,
Alameda, CA. 8primers)S AH&3tdq A3t DNA FEWNHSS
et 5 nge % DNA &%) 25 4L 10X Tag DNA polymerase
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reaction buffer, 2.5 mM MgClz. 47 0.2 mM® dATP, dCTP,
dGTP. dTTP, 0.2 #M primer, 1 unit Tag DNA polymerase
(Promega, Madison, WI)& &%3td Az F 25 pLo #Hg&
S PCR& HFHol Y3 o7lo] ¢ 10 £ LS mineral oil& H7FstR .
Z27& Thermal cycler(Perkin-Elmer Cetus thermal cycler,
model 480)°A4 94Tolx 30%3t denaturation, 40TelA 1#3t
annealing, 72TColA 2%3F extention® TAE ARe XHoE F
405718 wrE Aygsigion), x7] denaturations 2¥F3 AAISIA I,
ulz] gt extensione 72TCoA 108 AAIsAT. FZFE DNAE
TAE &% 8990 1.4% agarose gel& o] &3td 2A17+E<t 3 V/em
2 A719 8T F EtBr2 gAstz UVetelA vl #&sd.

olN

4) RAPD ¥4
T E primerdl 98 FZE DNA HHe EA oFo maX EAe
17, RAE 0'eg Ao, 22 379 bandER TIEY ALe=
35, RAPD 4 & figtd & #3539 A= A4 E Dice
(1945)9] WHo 2 A4 ¥ matrix® st o]2FE NTSYS-pc
o] 9] %1+ UPGMA(unweighted pair-group method algorithm)
g ol &3l A3t ZAAAE ZAIATH(Rohlf, 1990).

4. 2393 AZE AN

7. AdAd o AZPAd A% AdAAA WA

Aol A AZEAT A AAEH} AHAAY B HLdF2 1998
ol 742 AZAY 5 E2I] 7¥(Alternaria citri, Botrytis cinerea,
Colletotrichum gloeosporioides, Penicillium digitatum, Penicillium
italicum, Phyllosticta citricarpa, Rhizopus sp.)°|0t.

Al Al v AdAR FEE 2753 d=oA A3E F
AZ Bt AFE AFA 1% T BEF 28F22 M e GAER
UREZL B Abgste 2 E A&
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Algdhoz e 19989 w4 8 F FFsd A2AZnAM E#
QA 7% #HYAES PDA WA ol Xdtd 22~26T FE7]A
10~20¥ 8= witd & dAF B/l F2 4F(A. citri, B. cinerea,
C. gloeosporioides, Rhizopus sp.)< 27 1 cm% cork borer®
AN B 82 Zehlol PDAMAC Al XAt 28ln 4dd 3
724 5 mme A#AZE 8 cm® petri dishell HAHA 474 2HE2
thS 3 A3 A E micro-pipete® o F}Alo] 0.5 mLY EFI.
AL Aol & 1% (P. citricarpa)® A Aol B3¢ 23 (P.
digitatum, P. italicum)& BRI AE B 5o FAste PDAuA|
E3tetd 23 Wi EnF 7t o AFEE AR 5 mme AAAE
petri disholl WAHA /& E¥2 F g4 %A E micro-pipet
o2 AgHRA o) 0.5 mLY 2%FE EF3AT

kAo o A JAEH FH L XMt petri dishE A. citri, C.
gloeosporioides, P. citricarpa & 3%< 26C 3&7]9A, B. cinerea,
Rhizopus sp., P. digitatum, P. italicum 5 4%& 22T &&7]9
A ujdata 10Y F FA dA E S AT, FAE BFE A
Ao dAF e 2 B} FAL Ale]7F 5 mmeolW HAelH

‘“+7 , 6~10 mmel® ‘++° , 11 mmeoldelH ‘+++° 2 HEAS}
At

U, ZdA A2dd o@d A A
1) Benomyl®} thiophanate-methyl A&l <& A7 | &z}
HINA E7keA ®o] A& 1 ¥ benomyl® thiophanate
-methyl 2% FAE FAed AP HAZAE HESZ s
benomyl 333 mg/L, thiophanate-methyl 700 mg/L, ¥4z & 3
A8 & AAch.
A A= AFE MAZEA EEFEE 110 m) &4 w424 34t
I E EGA AP 20948 HEREA 5o 2 AHS 19973 124
19 % Z=A] benomyl 333 mg/L, thiophanate-methyl 700 mg/L
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o 287 AR A F asdA E717F vtE w7tA] 3~4A13F BA 3§
Aotz Zet2E AR 97l 4+ 10034 sk,

O F @717 BEHE AUlA BARA 3% #FE 129 13Yd
AF=Fd7ledd e HA2AZRL(ZE 4T, % 85%£2% Al
dmaled A 1209 F(199893 49 11%) Aol 24d JAFE
Aol M ER FAsIA T

2) A7 WA oA AEAE

Al 4-7F AWAIFolA B FXYE prochloraz manganese 500
mg/L¥ tebuconazole 500 mg/L % &7lIA F=2 AMH8-3h= thiophanate
-methyl 700 mg/L3 FAeg & 442 E Fo] 1998d FAEEA
R AR AlFS A dALguiAHe R AA AT

FAAEAE AEL AFE MAXA E5FEE 110 m) 24 ¢
24 A E Eckd AAE 204 MEHEA4A JFo £33 159 #H
1998 119 13l AR widA] E£7712 AX3 ¥+ 1149 28Y
o R4S FH3d Fr7F ERstn e F2AF WA 8771 2y
A &€ A5 4o FHAFAE 3% Z3A o3 UF3A 10034
Y, AdE 94RE 129 10¥¥H AAsA.

AAME 22 =99 FAa #AHE 1998d 1149 28U +%
¢ F AHES FAFNER 28 FAAYF} dF AT AlEY F
U3 WHow 3% AFAIZ ¥ 1249 109l AAFsrAt

Ay HAE A FAMEUL A A 309 F(19999 1€ 9
d)FE A 908 A (19999 3¢ 9Y)74HA] &2 Ao R 33, A
EAMYde A% 60¥ F(19999 29 8Y) AAH HA AAFE Mo
S EZ sl o

19999 & o] XFAY A3 &77F 43 prochloraz manganese
500 mg/LE& tZFA 2 3l HZ AGE A2 Po] ALLsl7] AF
dl= iminoctadine-triacetate 125 mg/L Xzl A2 AF4H FxA|
Q! iminoctadine-tris(albesilate) 400 mg/L A&, ¥ %5 & 4%
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2lE Fo A HAZDY AFS HASGAT. dALETE AFE 2A
T EF Y 80 m) &A ¢EN HHAIE Egd AP HpR
A uFol 19999 119 1Y 44 xsta, 1149 16Y #4 & F3381o
T E&sta e AeAF WA &7 ZEA BE AR do
HAFAE 3% FFAIZ g Y4 10034 ¥, Heida 94
A5 1149 27958 s,

A TAE AN AR 609 F(20004 1€ 259Y) A A
d FLFE Mo HAYER S

3) AHdA FEA7| E HAFH

A2 BAE AT A AIANE HES] 8t 71 Ee F}ellA
%ol AH&3lY thiophanate-methyl 700 mg/L# H2 E7loA AL&
& Al&8ta 9lE iminoctadine-triacetate 125 mg/Lg 8 30Y
A, 2094, 1094 @8 2 8oz AT AFTEe FAYY
vl 2] &t A ot

AFBESTES AFE FAFE 2AF@EE 110 m) 24 g2 gt
JE B ANE 2584 m@gER4E YT E ol&dyt. FEAE
19999 1149 10¥°1x, Z2AZnUeA 717 294 2L AR
do] FHAFAE 3% ZHFAN G2 R 10034 Y31, Mdz
9FAHE 11¥ 204 %8 AFsA.

A LAE ZAME AR 309 F(19999 129 30¥)HH A%
90¥ A (2000 2¥ 18Y)7HA] 30¢ HAo 2 33 Ao ZA A
TE Ao HAEZ JeERAT.

o ZgAd ALdd o AFY YA

ZaA &8 R fAete &AM/ AW FAZ ] v G
dotR7] fste] 19999 AF= ZAFE AEF(aE 70 m) LA &
24 v E B AAE 2094 ®EF4E YT Kalk-H 567
mg/L& ZMMAIZ71 (99 26¥)9 30% A7) (109 20¥)0) 23] &%,

[o
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T8 10¢4(10¥ 31¢) thiophanate-methyl 700 mg/L, iminoctadine
-triacetate 125 mg/L &X % @& 3429, kalk-H 567 mg/Le&
2% X JFo 43 10934 (10¥ 31%Y) thiophanate-methyl 700
mg/L, =¥ iminoctadine-triacetate 125 mg/L& && A ¥3 24
2], 281 FAE § F 6XEE Fo SAdYgui gz AlEE A4
&t

AL 19999 119¥9 15%e F83ted AAZnudA #7)7}
ZEA S AR Eo] RAFAE 3% FFAN g YRR 100
H @a, Aed 94AE 119 259%H AFeAt. AP 2Ahe
A% 209 F(19999 12€¢ 159)%H AR 60YA (20008 1¥ 24
)72 209 WAL R 33 AW DHEN FFES A, AL
Al71etct Bsfdt B S A A
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V., 43 9 2%

1 eFug AW BAE 24
7b. &7F A dExA

FAZ A A AZH LA E A3 iminoctadine-triacetate® Al
gste w7t ZAMEZE & 40%%evn, 1 Y& benomyl 29%.
thiophanate-methyl 17%. SAALE 812 e F7F 14% TolAdt
(249 1). ol A3ate &574d A Aol AH&et= 2%kAl7} thiophanate
-methyl ?E—O]‘A’iﬁ}é 8d Ao Hu(A £, 1992)9 & Aol7b AU}
olgig ztol= 1997W 19989 7tEHo e R Fay Ty
ol A&l AF=sd7I=d oA ol tg A YO iminoctadine
-triacetate®l HEE AU dEANAFEFA7E 1999)
iminoctadine-triacetate AH&-&7}7F A7) Holdt Aol 94@ Ro
N A=

flo

ot
=

None
{No fungicide) Tniopharate-methy!
14% 17%

Benomyl
29%

Iminoctadine~
triacetate
40%

Fig. 1. Percent distribution of farmers by the kinds of fungicides
used for the control of postharvest diseases on satsuma mandarin

fruits.
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Ag wgEe AN ABEEE gl AgolAA W 397
) 10%018t2 Re 2ol AtHd 2). ol 4 5(1995)°] Mg
$ 390 32.9%9 ¥ Aol WA

Bashe Folzh s Attt olsh ol ool ule) W ol wekd

olfE #% A JSH V143 Pz WYY BA AL Row
dAZHA, Ag F Ay wol AYLme JFL wob FewHY
g Agetne ne oid 24 Bs) doke Bn(RILENL

fLiher. 1985 & 4. 1998)% & o 2000 1~2€9 7]&o] cdd
e Su, Aol Aol FEob w7l dEAFEA, 2000090 A

Disease incidence(%)

None(No

Benomy!
fungicides; Iminoctadine- » \\6\9

Thiophanate- Jan

tnacetate

Fungicigeg Useq methy!

Fig. 2. Incidence of postharvest diseases on satsuma mandarin
fruits according to the kinds of fungicides used and shipping
time from the farmers’ storehouses. Disease incidence indicates

percentage of diseased fruits.
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IR E 19 AF Zdte FALE 719 FAX FrtA =

T A B EC] v&sHA 3%Hgd oy, 29 o|F+= thiophanate
-methyle &¥dh= 73-97F A3 B Eo] W}%a, 1 th3-2 iminoctadine
~triacetate® & Xste A0t 71E&E) Bel A&t benomyls &
X5 srlM Y AR LAES FAE 7o A Blsth oA
ALRSEA] e w7te 299 AFE viiElstd 39 Zstste A
UATE.
A Z& kAl iminoctadine-triacetate® A X3 %% thiophanate
-methyl®oh A48 B Fo] Edctn SEatd=d, ol 994 2§
iminoctadine-triacetate °fAle 7F&Eo| ZAAN W I FA7 U
€ B7HdAM F2 AL oEg A%d AU A7 BFd 71
& Aeg FEHEG. wekX FriolA Abgste A7HE WAL ofAo W
AF ol i AHEZ B gditin FEEH A

o ]

U, xA e3Ug A2AY 3 A% w4E ;u}

4CoAA 2FUAS HAste A AR d1 F 604 (29 11
7R = AZH DA EC] 1.0% FFo2 WFUTh AW Ha HYE
o] Zrtsled A 7ThUAE 5.0%. AR 1059A 15.0%. A% 120Y

A 21.0%. A 135474 44 26—4011% 32.3%%2 X3E LYEL
wASH S7tstITH (™ 3).

E AEAM A 90d ol F FA3] Aol T A M (1994)
I A3 vheh o] opd o] AelA FRIAE Aol AU Rew
EM v F AHEZ a%dn.

5 (1995)& AEgst ALAZ Ao A% 944 (39 22¢)

[¢]

=)
oy rSL

A4 Mg 21 8%FTn Enaded, B AddME A% 105
dA (39 27L) el AFH EHEC] 15.0%% AL F2 ZFHE Y
o
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—x— Disease ncidence
—e— Cumulative disease ncidence

)

Disease incidence(%
B &8

—_
o

45 &0 1] PO 106 120 135
Uan. 27) Feb.11) (Feb.26) Mar.12) Mar. 27)  (Por. 11)  @or. 26)

Days after storage

Fig. 3. Incidence of postharvest diseases on 'Okitsu Early’
satsuma mandarin fruits stored at low temperature(47T).
Tested fruits were harvested on Dec. 1, 1997, and acclimated
in the open room until weight loss by 4% before storage from
Dec. 13. After every investigation, the diseased fruits were
discarded out of the stock.

O A 23U F2AG T AGE BAE A

A 2FUR FLAZA AAH AHES DEAZTE 3094/ 2.1
%. 6094 9.2%, 9094 21.1%%°ov, w7t BAAFTFE 30YA
3.3%. 609A 13.3%. 909A 28.3%%= AHAFZTERY & HYH
FYES HEHITHE 4).

+ AgZ3e A $(1992)°] 19929 w7F AAAE XAt A
A B Eo] 39 steol 5~T%AtE Eakte A3 w4y
2 o)A, 4 F(1995)0] HagRt F2A A 39 8dd A
BECl 22.6%A%E st FAtstd AR wAEo] AT 50 ¥
A Ae Ao FPIG. T F2AF A AFGASAE 75
3 AEATEY B AR AF P A G EC] wUd A2 A

-4

...24_



AR A 9141—1 OF AAG FIHY, F Ao gdpe HAS
ddste] ARY7] G2 Rex godc)

30 r .
—e— Fruit carefully selected
% 25 —e— Famer's common storage
O
& 2
ke)
S
€ 15t
(9]
w
(@] 5 | J
0 1
30 60 90
(Jan. 12) (Feb. 11) (Mar. 12)

Days after storage

Fig. 4. Incidence of postharvest diseases on  OXKitsu Early’
satsuma mandarin fruits stored at room temperature.
See figure 3 for the explanation of fruit tested and method of

investigation.

2. 4FAM 239 AF F ARY HA5 A}

A ZA Rt AEANG HIIRES NS AT ARew
ME A 509Me AAH FA wMEL 5T AFTE 85%. 10T
ABTE 16.3 %, BLAZTE 45.3%2 HLUd42 A48 wago] =
AD(E 1), AFL=E2 A4 BYEo] 5%2 HolxE Al7]s AL
AZT A% 10244, 10T AZTE A% 20¥94, 5C AATE AF
404 A G},

HI7EE Sh-2oll A dgAulg EiR ko] teh A4 wase 2}
& A=, A 50849 AP FA BHES 5T AT 8.7%. 10T
AGT 15.3%, B2AFT 42.4%2 Neds2 A4y wlgo] gt
tHE 2).
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Table 1. Cumulative incidence of postharvest diseases during
storage at different temperature on ‘Miyagawa Early’ satsuma

mandarin fruits overwintered on tree with silver envelopes

Rotten fruits(%)

Storage Days after storage
temperature 10 20 30 40 50 ,
(Mar. 23) (Apr. 2) (Apr. 12) (Apr. 22) (May 2)
5T 0.9 a* 2.3 a 4.0 a 6.5 a 8.5 a
10T 20b 50b 90b 14.7b 16.3 b

Room temp. 55 ¢ 14.3 ¢ 24 .2 ¢ 36.2 ¢ 45.3 ¢

Tested fruits were covered with silver envelopes on Nov. 20.
1998 in the open-field and overwintered on tree until harvest
on Mar. 9, 1999. Harvested fruits were acclimated for 4 days

before storage.
* Mean separation by DMRT. 5% level.

Table 2. Cumulative incidences of postharvest diseases during
storage at different temperature on ‘Miyagawa Early’ satsuma
mandarin fruits overwintered on tree in the un-heated plastic

film house
Rotten fruits(%)
te:ltoezaalie Days after storage
ure
5T 1.1 a* 2.2 a 3.8 a 6.3 a 8.7 a
10T 1.9 a 51b 9.2 b 149 b 153 b

Room temp. 58 b 14.5 ¢ 24.5 ¢ 38.7 ¢ 42.4 ¢

Tested fruits were overwintered on tree in the un-heated
plastic film house until harvest on April 1, 1999. Harvested
fruits were acclimated for 4 days before storage.

* Mean separation by DMRT, 5% level.
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APH 5(1994a)2 19 19%9 #88 9% ZAQPFS 3TAA A
TA et o 559 Al 39 1599 A wHEL 57~60%A T
3 Hastd, & Alge HEAM AGE S Eo] WS wA Jehded
ol =AZEHAN AL WA FH7] gl BAAE ke Hlﬂ%‘
4 Eg Foo8E wa Hado] AoejA REanist gol
o2 Azdg.

A7 & FA AFEE AR BAQlel A LY EF o} I
AR A= S WA 3,  4). ol =X 23Ut
W g2 AGAdelMe Ru(fFE 5, 1974 ¢ P 5. 19959 fA
g AEE BQl Aol

Table 3. Cumulative percent weight loss of fruits during
storage at different temperature on ‘Miyagawa Early’ satsuma
mandarin overwintered on ‘tree with silver envelopes

Weight loss of fruits(%)

Storage Days after storage
temperature

(Mar. 23) (Apzr(.) 2) (Ap§.012) (Ap§.022) (MSS 2)

5T 1.0 a* 1.9 a 2.7 a 3.6 a 4.8 a
10T 2.1 a 3.8 b 6.2 b 85b 10.6 b
Room temp. 4.2 b 6.6 c 9.7 ¢ 12.9 ¢ 16.8 ¢

See table 1 for the explanation of fruit tested.
* Mean separation by DMRT. 5% level.

oldel ANddRzE A 23U W AFse A APy

CAEY AURA BFES A 10%°) WAE AgEA AHan
A SHHEA g5 A ol vt e dEsd FHe 53
F AeAZTE F 109, 10C ATE o 209, 5C 437 o
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409 = AAHo] 7t Ao AIHC),

Table 4. Cumulative percent weight loss of fruits during
storage at different temperature on ‘Miyagawa Early’ satsuma
mandarin overwintered on tree in the un-heated plastic film

house
Weight loss of fruits(%)
Storage Days after storage
temperature ), 20 30 40 50
(Apr. 15) (Apr. 25) (May 5) (May 15) (May 25)
5T 1.2 a* 2.2 a 2.9 a 3.8 a 54 a
10C 2.3 a 400b 6.3 b 8.7hb 12.3 b

Room temp. 4.6 b 7.0 ¢ 10.3 ¢ 13.9 ¢ 253 ¢

See table 2 for the explanation of fruit tested.
* Mean separation by DMRT, 5% level.

AZAE AdE AFunoM Z2ug g 238 Y& Azl A3
F R AQzAA FAL W A BYES 2AR AAdE E 59 6
AT AFFR F 218 @ 9 5C AFndA v2 AW FRbe] X
B 7€ 10C ARAA vtz AU Az THE Fo| vlE) 20 F
1594 AGY dYE] 10% = ¥ Aot a2y 5Col A
ARE & AFndA vtz A 28l edx 5CAA 15T7) 5
=5 29 A I 228 AME ¥ ¥ 2xd Hg" 5 U
A F st Balel TR T AP R Fo] Wt

deAe R AFstd 49 o) F Fetete AolE 97 2wt
EFol AR LA Eo] Forg HAAY AHNME o E 49 =& o
Foll 7hEA #e] 288 vlXz, REI1TE 109 oW o] Fojzlo}
¥ Aoz AdHAUG. do dEAusi 57 T 71 A
FotH e 27U MRS AN F de dAFSA B2E HAES
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Table 5. Cumulative incidence of postharvest diseases during
the simulated shipping at room temperature after storage for
the different periods at the different temperature on ‘Miyagawa
Early’ satsuma mandarin fruits overwintered on tree with

silver envelopes

Rotten fruits(%)

No. of days Temperature ]
Days after packing

of storage of storage
5 10 15

5T 3.2 a" 11.3 b 245D

20 10T 24 a 8.3 a 15.7 a
5C(2 days)’ 2.5 a 8.8 a 16.3 a

oG O =g 155 b 30.2 b

30 10T 3.2 a 9.7 a 21.8 a
5TC(2 days) 4.1 a 10.4 a 23.1 a

5T 58 a 164 b 32.1b

40 10T 3.7 a 10.5 a 23.4 a
5TC(2 days) 3.9 a 10.8 a 25.1 a

See table 1 for the explanation of fruit tested.

‘ Storage temperature was gradually increased for two days to
room temperature.

* Mean separation by DMRT within No. of days of storage, 5%
level.
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Table 6. Cumulative incidence of postharvest diseases during
the simulated shipping at room temperature after storage for
the different periods at the different temperature on "‘Miyagawa
Early’ satsuma mandarin fruits overwintered on tree in the

un-heated plastic film house

Rotten fruits(%)

No. of days Temperature .
Days after packing

of storage of storage
5 10 15

5T 58 a’ 124 b 29.3 b

20 10T 3.5 a 10.7 a 16.6 a

5T (2 days)* 3.2 a 10.9 a 17.2 a

5T 5.7 a 16.7 b 33.3 b

30 1O 3.7 a 11.4 a 24.2 a
5T(2 days) 4.0 a 11.8 a 27.2 a

5T 6.8 a 174 b 51.2 b

40 10T 4.4 a 12.3 a 39.7 a

5T (2 days) 4.5 a 12.6 a 40.1 ab

See table 2 for the explanation of fruit tested.

* Storage temperature was gradually increased for two days to
room temperature.

* Mean separation by DMRT within No. of days of storage, 5%
level.
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Table 7. Kinds of major pathogens and morphological characters

causing postharvest diseases on satsuma mandarin fruits

Pathogen Conidia(gm) Other characters
Alternaria citri 18.0~48.0x% beaks 0~11.4x0~4.2 mm
erna ¢ 10.4~17.0 2~6 branched chains

. 9.2~14.0x%
Botrytis cinerea 6.9~9 6
Colletotrichum 14.4~20.2X% seta 44~80x3.6~5.6 mm
gloeosporioides 6.0~8.0 1~3 septate
Penicillium 4.6~10.0X
digitatum 3.4~6.4
Penicillium 44~9.6X
italicum 3.0~4.8
pycnidium 96~152X 88~
Phyllosticta 8.4~12.4% 136 ym
citricarpa 7.0~84 appendage 2.4~5.6 /m
’ ' spermatia 6.0~9.8x2.4
~3.6 ¢m
a-3.4~6.2X
. 2.2~-3.0 pycnidium
Phomopsis citri 5 o5 37 112~352x88~304 sm
0.8~1.4
) 6.0~13.6X sporangium
Rhizopus sp. 4.4~10.0 128~344%120~312 /m

Alternaria citridl 213 A2 SH
Holtprb M EH S F ;
EA7F BAAHAY. BT ¥AAY)= 18.0~48.0
2 2ERGOINAL, beak®] Holst FE 0~11.4x
branched chainse 2~67% °]ojz| &= et}
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1o

Alternaria citri

Penicillium digitatum
Fig. 5. Postharvest diseases and their pathogens of satsuma

mandarin fruits. Left : Symptoms of fruit. Right : Micrographs
of pathogens and spores. - : 10 um size marker. To be continued.
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Phomopsis citri

Rhizopus sp.

Fig. 5. Being continued.
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Ellis(1971)& A. citri®l £AA717F 8~60X6~24 /m, beak 7]
T W/l 8 =& 2.5~4 iy, 2~7 branched chain® 7} ttn sg+E
H T8 A3 o} {FAISIA A, citriz TR, E Hddo) dal
HEdE A 234K 8, 19 6), BAH HFA ¥A adz Ad
Aoy 744 JEFA] Bdol sl

Botrytis cinereadl 23+ AL FFolH & AL FFol7} HHE o
2 de FHE JEigg. #HLd79 ¥ARAYE 9.2~14.0%6.2~9.6
mALH, HulRFst e 2 B G¥AE Frfo] ge Y
HE veEha JAS. o= Ellis(1971)7F Eudt ¥z A7) 8~14%
6~9 me FAVStA B, cinerea® AU, HAAHE AR A
( 8, 2" 7) BA HFA ¥Ae] ag=z Xﬂf‘éﬂﬁaﬂ-‘% T2 HEA
Hedol gtk ole & S(1991)°] e ¥4 HES HAT 4
< Aol QIATE HugE tE Ay,

Table 8. Pathogenicity of the fungi isolated from stored
satsuma mandarin fruits according to artificial inoculation

methods
Inoculation method®
Pathogen Non-wounded Wounded

fruits fruits
Alternaria citri =P +
Botrytis cinerea - ++
Colletotrichum gloeosporioides - ++
Penicillium digitatum + +++
Penicillium italicum + ++ +
Phyllosticta citricarpa - ++
Phomopsis citri + + +
Rhizopus sp. - ++

* Pathogenicity was investigated at 20 days after inoculation.
P - No symptom, + @ Weak symptom, ++ : Moderate symptom:,

++ +  Severe symptom.
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Botrytis cinerea

[Non waund [l Wound |

Penicillium digitatumt

Colletotrichum gloeosporioides Penicillium digitatum

Penicillium italicum Rhizopus sp.

Fig. 6. Symptoms of major postharvest diseases on satsuma
mandarin fruits induced by artificial inoculation of their

pathogens.

Colletotrichum gloeosporioides®| 2%+ gtz . 3}io] Mo g
ol Z2ee T2 HAo] ety gEd s gl B oo B

AE2AE FeER ol 7]+ 14.4~20.256~8 molal seta’t 9<)



=dl, A7l 44~80%x3.6~-5.6 um, setad AW 1~3M=2 K F
(1993)°] Hxug FAEAS] A7) 12~22%x4~T7 m FAtS C.
gloeosporioidesZ &3 3tAth £ #<9 54 PDAuA oA wjgFstH
Ao EAE B TH, sori)7F Holm EEA At Fejves A
H4A #Fd £ ded, e ¥y FRAME #2E F U & o
AdTdS BIdH A3 A3 8, 1¥ 6), A HFTA= #HAl ad
2 AFHALY FAH HEA= Yol . ole ¥ §(1991D) ¥
Bt dA &t

Penicillium digitatume®l 3 s FFolH e 7+a AW F 7M1
Bol WAste doz Z7ld #HHrt EejAle T2 BRI #HAo] AA
A galo] FFolrl A A FAo FFolyt ¥ FAFEN
B @Asty sP3Atele 8 w7k Ao 24X 271 4.6~10.0
xX3.4~6.4 m=Z Ellis(1971)7} X313 FA¥2 3.4~12%x3~8 m9
°’\}'3}°4 P. digitatumo 2 T3 sF o, PDAHjA| o vjtE sl =

~ZEANE JeERIY. B HddS Hdd A AA(HF 8, 1™

6) A HEA Ao a2 AEHJLH T HFAE Fite] H
A4l YoM F 5(1991)0] Hug FAX HEAINME HYAA]
Acte B}t Ao, 4H(1998)7F A FFois & ] AFA o
s dAFy 7l WELEe g 24t

Penicillium italicume] 9@ F&3F%o|¥e #37t AN F
EA0] FFol7t B AE 2L FH=E AAHA=d, Wy
Ao & FFolzt I FAHHJSY P. digitatumBoh AU, EA
¥z A717F 4.4~9.6%X3.0~4.8 ;mZ Ellis(1971)7F B3 FA LA}
5-7] 4~5%x25~3.5 m9 FAetd P jtalicuml.® FARASAT. &

< HYd AT 43(F 8, 28" 6), A HF E FEAH HF

"] %‘%*é"] TR A Yl ¥ 5(1991)0] FAH 2 A HEA B
Aol AUt Bt sttt AR #H(1998)7F T/ A=
B E 2] gedn Bud Axe o2 A3

Phyllosticta citricarpa®l <3 H&FHYwW e HAPgozw

rlo

Al ©.
S
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Hed, ¥R A77F 8.4~12.4X7.0~8.4 m, BAZ A7 = 96~
152x88~136 mm, ¥&A Aol 2.4~5.6 i, spermatia’t A H =
H 27l 6.0~9.8X2.4~3.6 m(FY ZF& 1.6~2.4 mAct. ol=
Vander(1973)7} P. citricarpa® ¥A A7l 6~13%X5~9 m, H=A
7t 70~330 m, &AL Zol= 5~15 mm, spermatia® 4~10X%
0.5~2 metxn B3t Aaet FALSte P, citricarpa® 3 3(T. £
Heo dal Bed S AT Z2A(E 8), A HEA WY e
WAARE T34 54 Aol YehvA gsted § 5(1991) % #
< AH%E a3 b U

Phomopsis citrid] 3 FAHFHE oA H2] REANMRE A
o Byt BejAle 4SS Holn, wWyre A ZAE gd. Izes
a2 A7|7} 3.4~6.2X2.2~3.0 ymm, BXEA A7|7} 25~37x0.8~
1.4 mPow WAzt A7)+ 112~352%x88~304 mIt}. o]+ Ellis
(1971)7F Bad o XA A7] 6~10x2~3 ms BEA Z7] 20~30
X0.5~1 m9 fAVSIA P, citriz T390, B 79 WYL 43
g A(R 8), A ¢ FHAA FEFA HYAEE el & §(1991)
o] X%t Aztet [FASIA

Rhizopus sp.ol| 2% 2 Z2F2H L Hajo Wyto] FIFA EYAHA
Myt FSEARE A B Byl RSl o2 fA #E
g g Az, A7 6.0~13.6xX4.4~10 me GAEZ o] Fo|H
o ¥Ad2 128~344%x120~312 m2 vi¢ Tk £ wWAddS ¥He
4 AR AR 8, 1Y 6), AAH HEA HIE S YERIAAT 7
BA JEA HdAol GEPGA] &gt

. A3 T8 248
4T A2AZacA 2 A 8F F 7 9A LA ¥
o

E5%olEa AeFHdola, HAo] BUY ¥ gy 3y

al
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% Black rot(4/ternaria citri) ® - Gray mold(Botrytis cinerea)
Anthracnose(Col letotrichum gloeosporioides) = Green mold(Penicillium digitatum)

—%-Blue mold(Penicillium italicum) —e— Rhizopus rot (Rhizopus sp)

--+—Stem end rot(Phamopsis citri) —=— Black spot(Phyllosticta citricarpa)

Fig. 7. Detection percent postharvest diseases on 'Okitsu Early’
satsuma mandarin fruits during storage at low temperature(4<C).
See figure 3 for the explanation of fruit tested and method of

investigation.
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< A4 1% A=A, 28n A7 609A AP BAEL He
HeBE 4.6%, SAFFH BAHeE e 27 2 3%Ah A% 90
Ao A3 THEL Mol 8.6%2 MY Etm, 1 gL
Tl 1.0% TolAtH(ad 9).

e

A
J= r

BAY S 1.9%, =4

. Black rot(Atternaria citri)

: Gray mold( Botrytis cinerea)

! Anthracnose( Colletotricum gloeosporioides)
: Green mold( Penicillium digitatum)

- Blue mold( Penicillium italicum)

- Black spot(Phyllosticta citricarpa)

. Stem end rol( Phomopsis citri)

- Rhizopus rot{ Rhizopus sp.)

e,

R

IGOTMMOOD®>

Detection(%)
T

;/
10 t U7

.

L

L b

%{/

:j,;/

7 d
O % rextrrn SRS

A B O D E F G H

Pathogens

Fig. 8. Cumulative detection percent postharvest diseases on
'Okitsu Early’ satsuma mandarin fruits at 135 days after low
temperature(4T) storage.

See figure 3 for the explanation of fruit tested and method of
investigation.

* Mean separation by DMRT, 5% level.

E%oH, 3 oS FANIY 4.2%, @AW 2.3%, SAFFo
2.0 % £22(2d 10), A2AFIM S} vpAAA 2 FeAq Pl E 7

¥ Eo] RS Ax s
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BN

O Stem end rotiPhomopsis citr
12 - O Green mold(Penicillium digiatum :
B Anthracnose(Colletotrichum gloeosporioides)
3 10 r Black rot(4lternaria citriy
= L
& 8
S 6
3
4 .
2 -
0
60
(Jan. 12) (Feb. 11) (Mar. 12)

Days after storage

Fig. 9. Detection percent postharvest diseases on ‘Okitsu
Early” satsuma mandarin fruits at room temperature under
farmer’s common storage condition.

See figure 3 for the explanation of fruit tested and method of
investigation.

LT R —— — e S
—e—Stem end rot(Phomopsis citri)

14 h_._Green mold(Penicillium digitatum ) |
= 12 —a&— Anthracnose(Colletotrichum glocosporioides y, }
S 4o b - Black rot(Alternaria citri)

s

5 8

z |
Y - |
(@] 6 !

4 -

2+ :___________,__:! |

o L EF— . |

30 60 90
(Jan. 12) (Feb. 11) {Mar. 12}

Days after storage

Fig. 10. Cumulative detection percent postharvest diseases on
‘Okitsu Early’ satsuma mandarin fruits at room temperature
under farmer’s common storage condition.

See figure 3 for the explanation of fruit tested and method of
Investigation.
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77 BgH o AAE di¥stn FLeAFd eFUddE AF
30d Aol H2¥gol 1.7%, FE2IFolHol 1.3%, BAHo| 0.3%
HAEHAT. A 60YH Agy dge F
A EAEAen, O e xAggery
HAHEH 0.7% Toldth. A 90Y A BN 13.3%, A
THol 12.1%, A28 7.6%, F23%0|
ol HAsAH Y 11).

40 — . [
5 | Stem end rot(Phamopsis citri) W
0 | O Blue mold(Penicillivm italiciom)

3 O Green mold(Penicilliven digitatm)

&%+

s 8 Anthracnose(Colletonichum gloeasperiondes)

3 D r ® Black rot(dlternaria citrr)

815 r
10 r

K¢} &0 D
(Jan. 12) (Feb. 11) (Mar. 12)

Days after storage

Fig. 11. Detection percent pathogens causing postharvest
diseases on 'Okitsu Early’ satsuma mandarin fruits during
storage at room temperature.

See figure 3 for the explanation of fruit tested and method of
investigation.

°f ZAMAFRE AP FA BAEE AHEU(2Y 12) A%
ol d2H 5ol 1.7%2 7M1 oy, A% 604 FE22Fo|
°] 8.0%% 7t wkow, 1 tge HAFHoH 4.0% &
T 90LAdE s FHoHo] 16.1%2 7MY wUdmn, 1 LS may
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8 14.0%. FE3FoI¥Y LMY 11.2% 22 Penicillium%
aoll o FFoly Aol Be AFgolAt. Yukdoz muFggo|ye
AZx71 FEFFolHE AFFr)ol HAgo] BolAttn st (Bilifh
MXXthE, 1987). £ ANEZde S4IZFoHE AP o TAHE
B¥E HA

o

18 -
16 —— Stem end rot(Phomopsis citri)
14 | T Bluemold(Penicillium italicum)
s b —&— Greenmold(Penicillium digitatum)
ch » - Anthracnose( Colletotrichum gloeosporioides )
S 10 F e Black rot(Alteraria citri)
8 8 r
[¢}]
(@] 6
4 -
2 -
0 : u
0 & PO
(Jan. 12) (Feb. 11) (Mar. 12)

Days after storage

Fig. 12. Cumulative detection percent postharvest diseases on
‘Okitsu Early’ satsuma mandarin fruits during storage at
room temperature.

See figure 3 for the explanation of fruit tested and method of
investigation.

AE R B2AGA HETE APy LYES 2AG AFHE 2w
A2AZTAME 8Fo], F2ARTANE 4~5%F9] AgHo] Wi sto
AgeEet szl oet RAgol EHTh HAL Nhan 4L
R FEARE ste AE 90UA AR FA LHELS HeH o] 4
4 7.3%. 14.3%2 WFES AT, AL 57t BRAF
Al A A EHES SAFFo|do] 16.1%2 /MY B, 2 o
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Fig. 13. Comparison of major postharvest diseases occurred at
room temperature under carefully selected and farmer’s common
storage condition.

Left © carefully selected storage condition(Alternaria citri).

Right : farmer’s common storage condition(Penicillium spp.).
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3. 2347 8 AFWLHA Penicilliume 54 £A4

7}. Penicillium spp.©] 3¢ 2 33 54

1) Penicillium spp.°l 2§ #A depz 54

Penicillium spp.°l ZgE 23474 F4H9 HAe 719 P
digitatum R P. italicum™ Y& Penicillium sp.o 93 25 +E
A2 FHiSdol AAHAT. P. digitatumol 947 S FFo|y e
2719 dHF(soft rot) & AlZxo] Ajzte] AUHA Mt wiglo] yolx]
B Sk #ARE Hdoln A A5 EE SAo] HrhE gejBAo ¥
A2 HGoldA sHate e ik W& FAsAT. P. italicumeol 2%
FEFFoIHE 27 AF(KE)E AR A S ZFo|Hul go] F
St dFZZ o] FateR] gom, FW Izt Ao FEM ¥
A2 Fgoln Agte] AU Moz W, Mgt e s u
7F AHAR 2 £ saZFo|yo vlg g Fuoh AW AF
A LA FHHA &2 Penicillium sp.9l 93 2RAsE TFolH
< x7d 2avlg ARz R AlzE D Bo 2R w)¢ w2 A gt
g9, 2 9ol Axdo a2 FHYole FAE Yellol 7&9 p.
digitatum™ P. jtalicum°l &% BRI S}H(aY 14).

7] (&) E ol &3t CYAuM AN #F S4& A A3
dZFe] Zol® Penicillium sp.(E 129 code W3E 51)= 24~26
mm2 P. digitatum(E 129 code ¥MZ 28) 36~44 mm. P.
italicum(& 129 code W13 16) 44~46 mm=Eth &}, viz] A
@&Fe MX Penicillium sp.t QxFMo|Y P, jtalicume AL 2
ojAtt. FAME  Penicillium sp.x Z=xAMolv} P jtalicum, P.
digitatume 27t 3| AHAM AxMo g GfH(ad 14, § 9).

dn|7doz A} Ane 3F9 F EF terverticillate® penicilli
€ 7HAen, &719 #92 Wudn 1~2/09 rami& 7HA3 AA
a2iy rami Zole Penicillium sp.7} 15~23 m2 P. digitatum
20~30 mm, P. italicum 20~25 el ¥]a] #&<UTt Metulaed =7
= P. digitatum<& 15~25 ym, P. italicum? 12~16 mJo,
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Penicillium sp.+ 10~12 m=% &I (a2&d 15 £ 9).

Fig. 14. Symptoms of fruits rots and colony on satsuma mandarin
caused by Penicillium digitatum(A), Penicillium italicum(B)
and Penicillium sp.(C). respectively.

Fig. 15. Morphology of Penicillium spp. isolated from diseased
fruits of satsuma mandarin.

A 1 Penicillium digitatum, B : Penicillium italicum, C : Penicillium sp.
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Table 9. Morphological and cultural characters of Penicillium

spp. causing fruit rots of satsuma mandarin on CYA medium

Penicillium Penicillium Penicillium
Characters o .
digitatum italicum sp.
. Colony 36~44 44~46 24~ 26
diameter(mm)
Colony plane radla}ly sulcate radially
o velutinous to
characteristics floccose sulcate
granular
Exudate none none clear
Pigment none brown none
ight
Reverse pale yellow chocolate brown pale or lightly

Spore color

yellow green grey green
5C no growth micro colony
37T no growth no growth
Penicilli type terverticillate terverticillate
Stipe smooth smooth
Rami number 1~2 1~2
and length(ym) 20~30 20~25
Metulae(ym) 15~25 12~16
10~15
Phialide(ym) ampulliform to 1.0 14
] . cylindroidal
cylindroidal
6~8x2.5~3.0 3~5
Conidium{(m) ellipsoidal to
cylindroidal cylindroidal

yellow

blue green

1~2 mm
no growth
terverticillate
smooth
1~-2
15~23
10~12
10~12
4~5

ellipsoidal to short spherical to

subspheroidal

SHTE P. digitatumS Bl 8o Aagd oz A7 6~8X%
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2.5~3.0 mA 3L, P. jtalicum< BIY A &L Aafygoz A7
3~5 mBAIR, Penicillium sp. £ AY L3 771& mgolQon
2159 A7 4~5 m=Z 9 £33 pEE F YA

2) Penicillium spp.9 W%3d 54
AollX FHE Penicillium spp. 253 v|ERE 19 FFo i3l
=Y 4F YRHEE A 23, BRE dF7F 15~25TN #F
Aol F3stdd. 28l Penicillium sp.€ 71&9 P. jtalicum, P.
digitatumol] ®l&] FF Aol ¥ AL JellAD. P. jtalicume
e 3 HE e oA ddAez #F Aol dzsct. (2
d 16).

120
—&— Penicillium digitatum
100 r  —a— Penicillium italicum
Penicillium sp.

(o]
o
T

Mycelial sympton(mm)
H (0]
o o

N
o o
T

4 10 15 20 25 37
Temperature(C)

Fig. 16. Degree of mycelial growth of Penicillium spp. at 12
days after incubation at various temperatures on PDA.

FENEH(1997)e P. digitatume 2~33CoAM A{stn 53
HE&EE 25Tol, P. jtalicum& 2~33TCoM A§stn A5 H e
€ 27C2a Basgen, & 5(1991)& 20~24CX P. digitatum
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% P. italicum A%l ¥3Pcn HuFed B A dAax 20~
25CoAM A&ol dsat.

&t i#4(1953) € Penicillium% # % P. digitatume 3~4T,
P. italicum< 2~3T7} E&FA2xetn Budigded,  AlFddA
= 4TCAAM P. digitatums Asta Uwz] 2% FF& P& B
YA =27 ARG, FE F(1972)% 4Tolste] A LA 77
A7gshd Penicillium% ol 23 AFwgo] Aty Bag vt Qo

HAE FAL AAAEE AHEY] Y8 CYA, MEA., G25N Hj=]d]
2z} FFete] 25ToAM 743 oG F AF9 APE 23 A
CYA ®iAlNM & P. jtalicumel 7V8 7ol Fkon, MEA iz oA
= P. digitatum?87o]l 4& A}, Penicillium sp.© ©& #Fd H| 3
whRo g wE wijAodlA o] Yuwo G25N A E & #
Foll vl AAo) FE 3 HoIATHE 10).

rl

2

Table 10. Mycelial growth of Penicillium spp. on different
culture media

Colony diameter’(mm)

Medium’

Penicillium Penicillium C .
L L Penicillium sp.
italicum digitatum
CYA 45.3£1.0% a¥ 43.3x0.6 b 25.0x1.0 a
MEA 32.4%f1.1 b 48.7x2.1 a 25.0£1.0 a
G25N 15.7£0.5 ¢ 2.8X0.5 ¢ 204*1.1b

* Colony diameter was measured at 7 days after incubation at
257TC.

¥ CYA : Czapek-yeast extract agar, MEA : malt extract agar.
G25N : 25% glycerol nitrate agar.

* Values are means*standard deviations from 6 replicates.

" Mean separation by DMRT, 5% level.
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A=t ARG vl Al S dotR] HElA PDAMIAE o] &3}
o 25T #27]dA 10Ut wigd F At @59 2ol 19 A%
g Aol #4g AR 11), pH T=EZAE FAA7t gz, A=
& Penicillium sp. #F% 71&9 P. digitatum 2 P. italicum ¥

Bt 4% HESYT

Table 11. Mycelial growth of Penicillium spp. in different pH
of PDA medium

Colony diameter*(mm)

pH

Penicillium Penicillium .
.. .. Penicillium sp.
italicum digitatum
4 0.43£0.08" ns* 0.21£0.14 ns 0.17%20.05 ns
5 0.43%£0.03 0.39£0.10 0.11+£0.02
6 0.49£0.09 0.16x0.16 0.15x£0.04
7 0.39%0.15 0.16%£0.15 0.16x£0.03
8 0.44%0.11 0.31x0.07 0.1720.03

Z Colony diameter was measured at 10 days after incubation at
25T and the values means growth rate a day from 3th to 10th
day.

” Values are means*standard deviations from 6 replicates.

* Mean separation by DMRT, 5% level.

. Penicillium spp.9] B94 2 FAAYFA
1) Penicillium spp.o] ®¥4
P. digitatum™ P. italicum, 21831 Penicillium sp. @5 W
BHdS AT A, P jtalicum® P. digitatume 25TCoA HF ¥
TdR o SHE7F 242t 3.99 4.00.2 HdAo] AR Penicillium
p. TF¢ YHE7} 1.322 & FdFd H3) Fudez Hdgdol <
e ¢ T A} (2" 17).

wn
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Disease severity

Penicillium jtalicum Penicillium digitatum Penicillium sp.

Pathogens of Penicillium spp.

Fig. 17. Disease severity of Penicillium Spp. on satsuma
mandarin fruits at 7 days after artificial inoculation.

Disease severity indicates the radius of symptom’s area:

O no symptom, 1 : <5 mm, 2 : 6~15 mm. 3 : 16~30 mm,
4 : = 31 mm.

* Mean separation by DMRT, 5% level.

2) Penicillium spp.2 2FA] &34

o) ZEeA #2819 Penicillium spp. 6078 #FE°] W&l benomyl
o g AFd AFE ARG A2(E 12). benomylel 5.0 ug a.i.
/mL #F5o e PDAWMA AollA A8 dARAS oA Eate 25
4 @&F ¥ P. italicum 25 @#F % 12 @F(48.0%), P. digitatum
24 dF F 1 #F(4.2%)9 1, YAl JAN P. digitatum, P.
italicum¥= & Penicillium sp.(X) 6 TF ZFAAE 1 #F(16.7%)
7 R ew, W¥Adel 9l Penicillium sp.(N) 5 3L 25(100%)
#adE Yebdth. Benomyl 20.0 pg a.i./mLE &3 wiRdA e
A8 A T, 50.0 pg a.i./mLe] FRE AN E BFL Rae F=
MY &F € P. italicum 25 @5 Penicillium sp. 11 % %
A& stvx g3, P. digitatum 24 FF FAMD 12 #3(50.0%)
7b AR, Benomyl 50.0 g a.i./mLe] 348 w2 ME FALAE A

< dte 1= A #F FE P jtalicum 25 #F = 13 &
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(52.0%). P. digitatum 24 #F 3 11 @5(45.8%), B¥4e°] A=
Penicillium sp.(X) 6 #5F % 5 #F(83.3%)7} AJ2on, HAA o]
1€ Penicillium sp.(N) 5 #F Fol& Uz A

Penicillium spp. 607} #3FE°| 3l thiophanate-methylo] 3t
A AR E ZAls] £ Z3}, thiophanate-methylel 3.5 g a.i.
/mL ¥FEol e PDAMA Ao AF @A FE &2 Eate 2+
4 @F € P. italicum 25 #F % 13 #F(52.0%), P. digitatum
24 5 T 2 #5(8.3%). H¥4°] A= Penicillium sp.(X) 6 &F
Z 1 7(16.7%)7F AR, WYAol 1+ Penicillium sp.(N) 5 &
T 100% #5/4< Yebdor. Thiophanate-methyl 14.0 gg a.i.
/mLE &F& iR e FAAA 35 pg a.i./mLol ¥ HiA
dMe RS Rile = AYY @F € P. italicum 25 @F %
Penicillium sp. 11 &F ZFole slux U1, P. digitatum 24 &
F FoAAT 6 #5(25.0%)7F AAt. Thiophanate-methyl 35.0 ug
a.i./mLel &Fd AN E FAYZ S Rele 159 AYY FF +
© P. italicum 25 @5 ¥ 12 @5(48.0%), P. digitatum 24 @F
s 16 ¥F(66.7%), WYl U= Penicillium sp.(X) 6 FF F 5
dF(83.3%)7F AR, BAo] Q¥ Penicillium sp.(N) 5 ¢F %
e U= QI

d29 BF 1990dn 2RIEE ZAZFPoH S FAE g A4 Ry
B Aol shy2dolyd FRYLF ZALF AujdlN Zrtetr] Al
g Rog ZAMEUD, I 9AL A NPT LA 3 Holgtn
Ba&an A (HE §, 1999 : S =4F 1991 : HL 5, 1995 :
H 5. 1996 : RifEd, 2000 : KH, 2000). 2 Ag A3s AF
AM  P. digitatum 24 TF % benomyldl W AFY FF7L
95.8%. thiophanate-methylol Wit A3 #F71 91.7% L&A
3, P. italicum 25 @F FNAX = benomylel W3 A3 FF7}
92.0%. thiophanate-methylol] g A& dF7} 48.0% L&
AdE Aol FA=HAY,
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Table 12. List of isolates and its fungicides resistance of
Penicillium spp. collected from rotted satsuma mandarin fruits

in Cheju
) Resistant to
Code  Isolate Species Benomyl Thiophanate-methyl

1 B-01  P. italicum RR? RR"
2 B-02 P. italicum S S
3 B-03 P. italicum S S
4 B-04  P. italicum RR RR
5 G-01 P. digitatum RR RR
6 B-05  P. italicum RR RR
7 B-06 P. italicum S S
8 B-07  P. italicum S S
9 B-08 P. italicum S S
10 B-09 P. italicum S S
11 B-10  P. jtalicum RR RR
12 B-11 P. italicum RR RR
13 B-12 P. italicum S S
14 B-13  P. italicum RR RR
15 B-14  P. jtalicum RR RR
16 B-15 P. jtalicum S S
17 B-16 P. italicum RR RR
18 B-17  P. jtalicum S S
19 B-18 P. jtalicum RR RR
20 B-19 P. italicum RR RR
21 B-20 P. italicum RR RR
22 B-21  P. jtalicum S S
23 B-22 P. italicum S S
24 B-23  P. italicum RR S
25 B-24  P. jtalicum S S
26 G-02 P. digitatum RR RR
27 G-03 P. digitatum R RR
28 G-04 P. digitatum R R
29 G-05 P. digitatum R RR
30 G-06___P. digitatum R R

® S : No growth at 5.0 4g a.i./mL benomyl. R : No growth at 50.0 sg a.i./mL
but grow at 20.0 g a.i./mL benomyl. RR : Grow at 50.0 g a.i./mL of benomyl.
® S : No growth at 3.5 ¢g a.i./mL thiophanate-methyl. R : No growth
at 35.0 g a.i./mL but grow at 14.0 ug a.i./mL thiophanate-methyl.
RR © Grow at 35.0 g a.i./mL of thiophanate-methyl. To be continued.
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Table 12. Being continued

Resistant to

Code  Isolate Species Benomyl Thiophanate-methyl
31 G-07 P. digitatum RR? RR®
32 B-25 P. italicum RR RR
33 G-08 P. digitatum R R
34 G-09 P. digitatum R RR
35 G-10 P. digitatum R RR
36 G-11  P. digitatum RR RR
37 G-12 P. digitatum RR RR
38 G-13  P. digitatum RR RR
39 G-14  P. digitatum RR RR
40 G-15 P. digitatum RR RR
41 G-16  P. digitatum R RR
42 G-17  P. digitatum R R
43 G-18 P. digitatum RR RR
44 G-19 P. digitatum R R
45 G-20 P. digitatum RR S
46 G-21 P. digitatum R RR
47 G-22 P. digitatum S S
48 G-23  P. digitatum R R
49 G-24 P. digitatum RR RR
50 X-01°  Penicillium. sp. RR RR
51 X-02  Penicillium. sp. RR RR
52 X-03  Penicillium. sp. S S
53 X-04  Penicillium. sp. RR RR
54 X-05  Penicillium. sp. RR RR
55 X-06  Penicillium. sp. RR RR
56 N-01? Penicillium. sp. S S
57 N-02  Penicillium. sp. S S
58 N-03  Penicillium. sp. S S
59 N-04  Penicillium. sp. S S
60 N-05  Penicillium. sp. S S

® S : No growth at 5.0 g a.i./mL benomyl. R : No growth at 50.0 ¢g a.i./mlL
but grow at 20.0 g a.i./mL benomyl. RR : Grow at 50.0 ug a.i./mL of benomyl.

® S : No growth at 3.5 ¢g a.i./mL thiophanate-methyl. R : No growth
at 35.0 #g a.i./mL but grow at 14.0 gg a.i./mL thiophanate-methyl.
RR © Grow at 35.0 g a.i./mL of thiophanate-methyl.

¢ X : Pathogen but unknown Penicillium sp..
4N : Non pathogen Penicillium sp..
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Thiophanate-methyl® iminoctadine-trisE® 44X AHag %
T8I HH S 90U AZF b FHF oM A FE Eeled
AUelX FAALGE S AEF 29, +8 A thiophanate-methyl
TREED T+ R FAYFAM £ P. digitatum® P. italicum &
< E% thiophanate-methylol] &l 100% A4S Jdetdet. a8
iminoctadine-trisE F84XE FolA &3 FNM = thiophanate
-methyld] gt FAAYAel P, digitatum TAHNE 61.1%, P.
italicum dAXE 75.0%=2 el metr 7180 Algs) o9
thiophanate-methyld WaiA P. digitatum®} P. italicume] A &4
< 23 3dE AE FALE AFANE AT 5 UAT(E 13).

Table 13. Frequency of resistant isolates against thiophanate
-methyl and kresoxim-methyl of Penicillium spp. from satsuma
mandarin fruits stored for 90 days after preharvest spray with
thiophanate-methyl and iminoctadine-tris

a
Fungicides tested Preharvest spray

and pathogen Control Thiophanate Iminoctadine

-methyl —tris
Thiophanate-methyl
P. digitatum 15/15° 38/38 11/18
P. italicum 35/35 54/54 6/ 8
Penicillium sp. 0/0° 0/0 33/34
Kresoxim-methyl
P. digitatum - 0 /38 0 /18
P. italicum - 0 /10 0/8
Penicillium sp. 0/0 0/0 34/34

® Fruits were sprayed with fungicides 7 days prior to harvest.
After harvesting, they were dipped and stored at room temperature
for 90 days.

* Number of resistant isolates/Number of tested isolates.

¢ No symptom. 4 Not tested.
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+& A thiophanate-methyl® iminoctadine-tris& $#44¥g T
AM Ee& P. digitatum @ P. jtalicum T 2% Kresoxim
-methyldl tial Z+AdE Jdebdo. a8n £8 Aol iminoctadine
~trisE FAAEGF FoANA £2l3 Penicillium sp. &9 A$LE Eols)
Al thiophanate-methyl® Kresoxim-methyle] #-&¥ PDAH] ] oA
22t 97%. 100%9 A Jdebdlch, &A1 23 18914 B vie}
%ol Penicillium sp. &€ 7129 P. digitatum @3 P. italicum &
of ¥la} A&o] ofF =& Zgo|Act. watM /Ao P. digitatum
P. italicum T 9§ FFo|wo] WA WA Hug A HFA
Penicillium sp. Tl & FFo|¥2 & A7 HY&A g Aoz
viguadlel= 3

60 ~

—®—  Penicillium digitatum
5 F —®&—  Pepjcillium jtalicum
—a&—  Penicillium sp.

40 .r

30 r

20

Diameter of lesion(pp)

10

Days after inoculation

Fig. 18. Progressive curve of lesion caused by Penicillium
spp. according to days after inoculation.

/INEIRSE FrH(1988)€ benomyl 125 mg/Lel X Halg &3zt
#4dE o] 839 thiophanate-methylol i@ #44o] th& P. digitatum
7 2%S T FEFS A, shue FFA A Eo] 30%0 2T
I B3 v gled B Alde] Anx olg w4 AUt waky
AFEAME M2 AP kA Muto] sttty Bt}
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. Penicillium spp. #5FE° |32 Wo| =A}

Penicillium spp. 607} o] i8] OperonAte] OPA$ OPM primer
s % AM¥Ao] 2T 87/ primerS ARt PCRoA ZEAA Ade
EE AT, Primer /0 wat & 5700lA 9709 W= g
Henl OPM-01 primerel 2§ PCR At2o] 5712 714 HQw:,
OPA-09 primer7} 9702 7} Btth. PCR 429 =7]E 250 bpol
A 2.300 bp =R 25, OPA-10 primerE ©] 2392 o t}&A (%
Bt el 7hE (& 14, 29 19).

Table 14. Nucleotide sequences of the 8 primers used for
RAPD analysis with total numbers of amplified DNA fragments
and sizes of polymorphic DNA fragments produced by each

primer
Code Nucleotide sequence ' No. of amplified Size of
& to 37) fragments fragments(bp)
OPA-02 TGCCGAGCTG 7 300~1,500
OPA-03  AGTCAGCCAC 9 350~1.,700
OPA-04 AATCGGGCRG - 8 300~1,500
OPA-09 GGGTAACGCC 6 250~1,700
OPA-10 GTGATCGCAG 8 300~1,700
OPM-01  GTTGGTGGCT 5 300~1,500
OPM-05 GGGAACGTGT 7 400~2,300
OPM-20 AGGTCTTGGG 6 350~1,900
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o] Z3%Z 7FA 1 Diced W2 {AIE matrixE A Ay, &
dFL FAEE HAE 49%0A Hd 100%7HA ©rg3tA JdElhge
. 53 code M3 33¥ FFAAMEE 49 FFARAE FARAF7}
98%°l4& Yetlo] ZABA GEMXBR)7F 58 ¢ & A

FAE M ATRE o] &3l #FF7td| phenogram$ FAAF A3}, p.
italicum ¢3¢ P. digitatum 4¢F, 2a2l1 olEx} & {39
Penicillium sp. ¥FE& M& 3¢ A F4Poy, o

RERAC] P jtalicum FFEL FAHIo]l 80%F =2 AdH oz st
At

ol A#ZKE P. italicum FFETY #FH3F E3e S dLo)
U 2 5] ojd gRlEe oM deojHoz dojd WHolAx], FAAC
2 OE ¥ol7t dojd ARIA Y datd U HES Hesitdn wd
HAqo. 283 P. jtalicum #FY P. digitatum 59+ fr3
o] #F7F gy 5T gdEo] fAFHo2 Ao)s) Ute
& A5 Aot

0.

o L)
fu

A

tlo
L

—_—
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el

T e e o o

OPA 10 primer

bp
1,500
1,000

”

OPAO3 primer

OPMOS primer

Fig. 19. RADP patterns of 60 isolates of Penicillium spp. with OPA 10, 3, and OPM 5 primers on 1.4% agarose gel.

Lane M : 250 bp DNA ladder(Gibco BRL). Code numbers : see table 12.
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Fig. 20. Genetic distances among 60 isolates of Penicillium spp. based RAPD analysis with 8 primers.
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Fig. 21. Phenogram showing genetic relationships among the
60 isolates of Penicillium spp. obtained by RAPD analysis with
8 primers.

® Code marked 1 to 60 are isolates listed in table 12.

® B : Penicillium italicum, G : Penicillium digitatum, X : Pathogen
but unknown Penicillium sp., N : Non pathogenic Penicillium sp.

R : Grow at 14.0 ug a.i./mL thiophanate-methyl. S : No growth
at 3.5 pg a.i./mL thiophanate-methyl.
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4. 273974 AAY FAAF

7h. A A o AGEdd AF AR AUHA

AEA 28F° diste] Wdde #A AR AdAENE A9E A}
prochloraz manganese 500 mg/L. M elalA AW TFo] FuF o
AMEH/7 Fkew 1 9o tebuconazole 500 mg/l. #12]. propiconazole
250 mg/L Ao AR} F& Heldok iy A AFe
Aot A AT e AAAIAV gRem, dnbsrleld A g
oAl & Al83= benomyl 333 mg/L. A @9 thiophanate-methyl
700 mg/L Aol FA A JAERE At S2lvheted Gy
A kAR Fo A haE AW WAl kA2 AMEstn e imazalil
250 mg/L& A8st9S WX Rhizopus sp. & A 652 Aol
BE5 d A A A aR) seedakad 22, & 15).

Fig. 22. Photograph of inhibition zone between the mycelial
disk and paper disk amended with fungicides on PDA.
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Table 15. Control effects of fungicides on the mycelial growth
of the pathogens causing postharvest diseases of satsuma
mandarin fruits

Concentration Size of inhibition zone®
Fungicides
(mg/L) A Bc Cg P.d P.i P.c Rsp.

Imibenconazole 300 +¢ + - + - _ _
Myclobutanil 80 + - + + ++ - -
Thiabendazole 600 + - - - - - -
Copper hydroxide 385 + - - - - - _
Vinclozolin 500 - ++ - + + + _
Tolclofos-methyl 500 - - + - - - +
Difenoconazole 100 + - + -+ 4+ 44+ o+
Diethofencarb +cabendazim 250+ 250 -+t + - -
Chlorothalonil + oxine-copper 200+ 100 - - - - - _ _
Tribasic copper sulfate 150 - - - - - - _
Pencycuron 250 - - - . - - _
Streptomycin .sulfate 950+ 20 ~ B B B B B .
+oxytetracyclin

Thiram 400 + - - - + _ _
Fosetyl-Al+ mancozeb 220+130 - E - - - - _
Vilidamy-A 50 L 3 - - - _ _
Procymidone 500 L o e - + - _
Iprodione 500 +  + o+ o+ 4+ ++ o+
Prochloraz manganese complex 500 + + 4+ A+ A+ ++
Thiabendazole 1.800 - - - - - ++ -
Dimethomorph 250 + - + - - ++ -
Polyxin B 100 - - - - - - _
Oxolinic acid 200 - - - - - - _
Thiophanate-methyl +streptomycin =~ 375+ 180 - - - - - - -
Tebuconazole 500 ++ + -+ 4+ ++ +
Propiconazole 250 ++ + ++ 1+ ++ A+ +
Benomyl 333 + - - - + - _
Imazalil 250 ++ A
Thiophanate-methyl 700 + - + - - - -

Control - - - - - - - -
* Size of inhibition zone between mycelial disk and paper disk amended
with various fungicides was measured at 10 days after incubation on PDA.

® A. ¢ : Alternaria citri, B. ¢ : Botrytis cinerea, C. g : Colletotrichum
gloeosporioides, P. d : Penicillium digitatum, P. i : Penicillium italicum.
P. ¢ : Phomopsis citri, R. sp. : Rhizopus sp.

¢ Colony size -:0, +:<5mm, ++ :6 ~10mm, +++ : >11 mm
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U, AdA Ao o3 A3 A
1) Benomyl¥ thiophanate-methyl X zlo] 2|3 x4 w4 &3}
At FtolA REA o gtz A, AWHFTAIFAN AH}s}
HolHY benomyl® thiophanate-methyl <FAlol it Aa8 wA|&
HE HES 9, £3E3 B4H4E £33 ¥ benomyl 333 me/L#
thiophanate-methyl 700 mg/L %Al I Hstd HLAF 120Y
A AZE FA EPES ZAG 23(2Y 23), benomyl 333 meg/L
°FA & HA A A+ 31.0%, thiophanate-methyl 700 mg/L <
AE HAAMFAME 30.0%2 FH2F 32.3%Ect 23 AW 2
BEo] AAou TAA Fxtrt ATt

35 - .
_ 323 a
& 310 &
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e 3}
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o
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Benomyl(333 mg/L) Thophanate-methyl Contral
(700 mg/L)
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Fig. 23. Control effect of fungicides on postharvest diseases
of ‘Okitsu Early’ satsuma mandarin fruits after 120 days low
temperature storage.

Tested fruits were harvested on Dec. 1, 1997, and dipped into
the fungicide solutions for 2 min. The treated fruits were
dried and stored at 4.

* Mean separation by DMRT, 5% level.
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2) A7 A oA MutAl g
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AAelete] FAZaAM A% 90Y F7A AZH AYES ZAG
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(19 24).

30
—&— Tebuconazole(500 mg/L)
— 25 k —a— Prochlorazmanganese(S00 mg/L)
& — Thiopanateethy! (700 mg/L)
§ 20 b —x— Control
)
ke
o
€ 15
©
(2]
8 10 |
2
5 -
O 1 1
30 60 90
(Jan. 9) (Feb. 8) (Mar. 9)

Days after storage

Fig. 24. Control effect of fungicides by dipping treatment on
postharvest diseases of "Okitsu Early’ satsuma mandarin fruits
at room temperature.

Tested fruits were harvested on Nov. 28, 1998, and dipped
into the fungicide solutions for 2 min. The treated fruits were
dried and stored for 90 days at room temperature.

a3y A 604A A LSS prochloraz manganese 500
mg/L A2+ 1.8%. thiophanate-methyl 700 mg/L H&FE 4.9
%. tebuconazole 500 mg/L M3+ 5.3%. FHaF= 9.2% $oz
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Bo] WAt Aol7b Wik AR 90YA = tebuconazole 500 me/L
A2l 20.0%. thiophanate-methyl 700 mg/L HaT& 15.3%.
prochloraz manganese 500 mg/L A&7+ 11.8%. FHAFE& 21.2
%2 A4 LYEE JehR] prochloraz manganese 500 mg/L A
2ol A 7 A HA AR 24 Jebg

19983 & 15dAd A#AE FAAETH F 60¥T AFed A
A THES AN ZH (¥ 25)% prochloraz manganese 500
mg/L A TANA AFE LY Eo] 1.0%2 ©& AHarot WA ans}
=4 Uebgth. 189y tebuconazole 500 mg/L Hele @A ans) @
< B olUtt.

82¢
& 8¢
@
o
g 6|
R
2 39b
2 47
8 19 ®
5 2 10 a*
0 [ + I L + L + . +
Prochloraz manganese Tebuconazole(500mg/L) Thiopanate-methyl Control
(500 mg/L) (700 mg/L)
Treatments

Fig. 25. Control effect of postharvest disease by preharvest
spray with fungicides.

Fungicides were sprayed on the trees on Nov. 13, 1998 and
harvested on Nov. 28, and stored for 60 days from Dec. 10 at
room temperature.

* Mean separation by DMRT. 5% level.

19999 kol AlgelN AAH HAEBsE HUYD  prochloraz
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manganese® Y2 sty 22 A4#A<Q iminoctadine-triacetate
¢ iminoctadine-tris(albesilate) & X AT F 60U AP
st AW HAES ZAEAD (Y 26). 1 ZF prochloraz
manganese 500 mg/L AgTE AgH LB & 0%2 71 Y33
i, 32 952 iminoctadine-tris(albesilate) 400 mg/L &+ 8.9%.
iminoctadine-triacetate 125 mg/L A2l 13.6%. FAa T 43.7%
To 2, 19989 AlgZA#el vl 2 prochloraz manganeseX & o A
A WARFA =4 vdebgc HA(20000 ABEET FHREES
ol &3dtd FAANFE 3 AR, APHE A8l YA E iminoctadine
~triacetateE AXs= o] AHHolgtn Rasged, E AFgAH
iminoctadine-triacetate® A ¥+ AN 2Y prochloraz manganese

2o A Azt A

50
437 c?
g 40 |
@
2
¢ 0t
R4
(&)
£ 20
3 i 136 b
©
3 89 b
(%]
5 10 - a
0.0
0 . L N
Control Iminoctadine-tris Iminoctadine- Prochloraz
(400 mgL) tiacetate(250 mgl) manganese(500 mgL)
Treatments

Fig. 26. Control effect of spray of fungicides on postharvest
diseases in the open field.

Fungicides were sprayed on the trees on Nov. 1. 1999 and
harvested on Nov. 16, and stored for 60 days from Nov. 27 at
room temperature.

* Mean separation by DMRT, 5% level.
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3) AdA AEA7|| @2 WA E

Thiophanate-methyl®} &2 A&l £943 Ql& iminoctadine
-triacetate FAIE 19990 ©8& T ET&xgsld AW HAE 9
g EF HEAZ] AP HAIRE AB(E 16), iminoctadine-triacetate
125 mg/L# thiophanate-methyl 700 mg/L &8z F& AEA|7|d|
BARol BAZHIE F2 o)At AT Thiophanate-methyl 700
mg/L S&A2TE AT 90UA MYH WM Eo| 54%~6.T%= T
Aejel vl =Skt

Table 16. Control effect of fungicides with different spray times
on postharvest disease of 'Okitsu Early’ satsuma mandarin

fruits
Spray . Concentrations Storage periods(Days)
. Fungicides
time (mg/L) 30 60 90
Iminoctadine-triacetate 125 0.0 a* 0.3a 2.3 ab
30 days
before Thiophanate-methyl 700 20b 43b 6.7 cd

harvest Iminoctadine-triacetate
+ Thiophanate-methyl

Iminoctadine-triacetate 125 0.0a 00a 20 a

125+700 00a 07a 1.7a

20 days
before Thiophanate-methyl 700 1.7b 43b 6.3 cd

harvest Iminoctadine-triacetate
+ Thiophanate-methyl

Iminoctadine-triacetate 125 00a 00a 1.7 a

125+700 00a 00a 1.3 a

10 days
before Thiophanate-methyl 700 1.3 ab 4.0b 5.4 be

harvest Iminoctadine-triacetate
+ Thiophanate-methyl

Control 19b 54b 9.1d

125+700 00a 00a 1.3a

Tested fruits were harvested on Nov. 11, 1999, and acclimated
in the open room until weight loss by 3% before storage from
Nov. 20.

* Mean separation by DMRT, 5% level.
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HA(2000)0 SZHFE o83 FAAE AF, iminoctadine-
triacetate’t AW WAl ZZAolU, WA (M) ol Fslr] W&
o iminoctadine-triacetate®} thiophanate-methyl® &&xz3l®
W+ AfHolgty Hugon AIXAZe 58 3FHAA AR Z
ol Yty ot & APy Az AXA7ld BAIRlC] iminoctadine-
triacetate®t thiophanate-methyl &8 T+ iminoctadine-triacetate
d8A oA A7 v KA Uttt ole FAME F FeTo] AHY
7] dE 9% Reg wodct

o. ZEA A g Ay WA

ZEA7t A3 BA vA s %S 2AI87) Y8t thiophanate
-methyl 700 mg/L¥ iminoctadine-triacetate 250 mg/L& Kalk
-He £8& ¥ d&Aestd 898 HESAHE 17).

A 609 FAeTY AYW WAELS 53%2 Kalk-Hit Aad
T 5.7%% B£8R 29, iminoctadine-triacetate® @& EE& AF
AE ET4AYAS W AW LYEol HojAE AU}

AR TF Aagx FAHYTA vE 2% @A Yelded S8 24
Aot FAE EL&AAS o a7 o Fgt

+ AlE 23, ZEAT AXxdgMe AAE S HAE 5 s ZH)
wAaen, 84 TFAQ kalk-He FZULLE Foledgs )
AG. °olE & FHEAAN BHEAN AT AGHS AL F UA
e Hu(d F, 1999 0 A 5, 1990, #3 H, 1999 . & 5. 1999)
o= oE A3y
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Table 17. Effect of calcium compounds and fungicides on the
incidence of fruit rot and weight loss of 'Okitsu Early’ satsuma

mandarin fruits

Percent rotten fruit Weight loss of fruits
Treatment Days after storage Days after storage
40 60 40 60

(Jan. 4) (Jan. 24) (Jan. 4) (Jan. 24)

Kalk-H 567 mg/L 1.3¥0.6°a 5.7+1.5b’ 43*¥0.5a 6.5%0.3 ab

Thiophanate-methyl

+ + n -
700 meg/L 20x10a 4.7*1.2 ab 3.8x1.2a 88=*1.1b

Iminoctadine- 4 4 4 .
triacetate 250 1 0.7£06 a 2.3%£0.6 ab 3.0x05a 86*050b

Kalk-H 567 mg/L+
Thiophanate-methyl 1.3+1.2 a 3.3%1.2 ab 2.3*1.8a 4.3%04 a
700 mg/L

Kalk-H 567 mg/L+
Iminoctadine- 0.0t00a 1.3f0.6 a 3004 a 55*13a
triacetate 250 mg/L

Control 1.0x1.0a 5.3*2.1b 6.4+3.0a 13.5*t14¢

Kalk-H was sprayed two times on Sep. 26 and Oct. 20, 1999,
and fungicides were sprayed on Oct. 31. Tested fruits were
harvested on Nov. 15, 1999, and acclimated in the open room
until weight loss by 3% before storage from Nov. 25.

* Values are means*standard deviations from 3 replicates.
¥ Mean separation by DMRT. 5% level.
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V. T¢23

AZEN YAHE 2B B 4712 3 ANeEst A7 4B
SARG we} o el Ed. 2d4 £FUGE AR 4T
Fe 23 40)g goln, 2HA/E 2Asd AAIPE ERaL 9l

A g H2o] 5o AW WAl BopAlm A& Aol

A(1977)& 197435H 19774974 433 BE LT & didez 4
LA AAANEE AN st] Ay BAEL 2AG AT 4-5%
Actn Radch AT F 5(1991) LeltetlA 5% 29 15 kg
ZEgAl AF 10%8Ee AA¥el wAdgdn o, A E
(1995)¢ 119 289 +3ta M4 ARss 2 Aeqdnc
FeA A A HA o] Eol 39 8YdE 22.6%} HAG: 2
28 £ 90dudle AW BB Be Aoz EAYm U B
NEARE A 609 BRE A 2o o, AF 90U F A
Ay MBS 4C ALARNE 9.7%, FeAZnAN AFG Ae
21.2%~28.3%4 5= Ro2 ZAEAL

AFedze 4ol HeAgurt A4y wao Btk 1 of
FE ALdS2 3F0] Asun HAdRe] B5E 3H, AexFe
g oo AZny Wy 2xwxiyt 1¥9deE 2~8T, 2¥9de 5~1
0T, 3¥olE 8~12C Alol2 AeA%e & wo| 3~6CHTY} LEu
b ol AA waol Wold (BIUAKIILHE, 1985) Ao wud
oho Yt A eFU @ o AFARANE ALAZAN A7
W A Eo]l You(KAH 5, 1994a ; #H, 1998) B.msty ok, {REE
5(1974)e eF3ue FARS A% AMere H4o g4 AP

o 5ol we AT Hedss Ay wdo Hon ALeAPAl &
b Re4E Ruwsl A3 ngo] Hu ALdM FEow APY A
uc} 2wl Zsbdca o

W(1994)e AAHe dwdog o] was AL 90%ol el the
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ZAAME P ESY WMol Boldta FEF ESFE FARA Yol
Hojz|n, olg Qlst] o] ol AW WMo FEEtn A}
a2 ARF Al 0.7%0187F HA 3F7-e] &H Yoz Mg
g, Fo] WA alcohol aldehyde A¥o] WX & gtoz
Yitol =8 H& xF o FAHAN HGzde olH(ER)7} A EA
Ha, Aozt SEZ AstHy A g2o] Hojxlmg AW wHao] @
opltt: Fedl, ol U<l sl 2¥9 ol F AAV|Zte] HojAFE A
A wAo] Folxl Aoz FEEd.

HIo A7t oy e 45 2FUAE o] A} fALet
AL, 53 4~54] AZE A BAZ AAY WY Eo] o}F e
340]91‘4 a2ln A F F3E dte A$E 10¥°] AYdE Eijgo

o ed doz F3 H 2= w3, AME F3 Wt S
‘?} ATHEZE dastttn AAEAY

A vt 7159 72 A H24 -39 (Alternaria citri),

AL ZBo|™ (Botrytis cinerea), =530l (Penicillium digitatum),

FEF ol (Penicillium italicum), 3-S5 (Phyllosticta citricarpa),

Ee)

#1 (Colletotrichum gloeosporioides), %A1} (Phomopsis citri)

TEoI (=42 elsts], 1998). Ellis(1971)9 Vander(1973)<]
3t vlwsled I} £ AFAAE 7F ol9o Rhizopus sp.ol
g ez F o] U] F 8% Ao dAYstn e Ao A}
HAS. 22l Phyllosticta citricarpa®l 2@ ZHeFHWE Vander
(1973)7v P. citricarpa® A A71€ 6~13%x5~9 /m, WAzt 7
0~330 m, F&AY] Zole 5~15 im, spermatia® 4~10%0.5~2 (m
2t Badt Ao} fFAsle] P citricarpa® AR EH, dENME
JH(1960)°l €3] Phoma erraticaZ 3%t B1so] At Phoma
& w9 532 WEAC RB4A7) g1, spermatiaZt glE Rl EF
oltt. Wty oM B P erraticar ¥ 18 EF S A 7
ARl hal & = AR A FAHo| o]Fojol & Rew WY
o EZ P. digitatumol 9% M FFo|W} P jtalicume] & F

Mo olﬂ uu)
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Folgol et WA S HAAF A7 A HEA ¥Ao) 2y A
Aow F3A HEAZ HYgol wEEol F 5(1991)9 B mst
Barmore®t Brown(1982)7} M oz FE2%olde Ad 14
7 HEG AAALL 23TAN 7Y F 82~87% AT E 2uel &
Abe 23S Aok a3y 4 (1998)7F FAA HEAE wHEx] o
o 2ug Ade dE AUk AT AA AFS & o Ad
BHANME Penicillium spp.ol 9§ ZFo|wlo] W ysle Ao Hol
FEAAME dHo] HE Aog F2dd)

A3 BAde BATd YT FAld #HaAo APPL BA G
asez Audd s & o] AAstn A FALS Yol s A
= BE, T8 §Y #FYAGAM o AANE FA YR Fode
Rol AZYE WA 71Rolgn delA AtHIH A, 1994). oW
Aol ME 22 AF3n YoM A4S stz AES & & e A
= F7F B og AR A B AR 90Y F AYH LYo
7% SA debstch s RAA gL A e H§geiA] 2 = TS A
Fav Adsty HAG AZAAE dE AFAY/} Gojd e oy
T AT, 2 AL P GG AW 2HY WYS S A
Ao A2AGAE 8Fc] LA FnoME 4~5%9] 2ol WA
01 Al wel Ay GGl g3t 89 NS MEAH

B A% 90dA AP wA BYEL Ao, LAY BAeme
‘%‘Ol 247h 7.3%. 14.3%2 QRES AAJAT, A AW 7} B
PAGTE SN FFolo] 16.1%01Qa, F2FFo| W Hew o
22t 11.2%9 v €& AR ste] AEALF A9 zpol7t Ut
A Ad g At F2APY ALE Few e o8 A
Aol Bkn, B FLARAE Penicillium® Fo 2§ 2
°f ®ol WA, 2 UM F8F BAoldr xFHA u}
Ay wAe] gkl £ gtts A28 AU

o
n nH

03‘~
8 ok oF I\ r(o

N

!

0.

2 Age Ave 94198000 £79g FeAY F wdste A9y
& ZAbstel 2 ANESL AYEFY, Fem ey, Feagoy
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o[, A2FHW. BAHSH woldde RHude 2F o)zt

3
Y. & 5019910 #rlEln e 25U T34 oM A3

TAES A A3 H4F ool 37.7%2 MY Btn, 1 UL
= FE2FFolY 18.1%, ALH W 9.8%Atte Eud §AIG A

o FHE® (20000 = FIELElE FARHE 71ed 71 FeAEE
Hale AFgolgelny, 108 €9 LA o F &3 =A A7 & z
o] 2FUzAYA 1991, 1994, 199819 =M FFolryo] wo] LAY
A9t Jdot. HAF FoME dBLodA] oA Bo] WY,
ol wat 70% W¥o W ES Yehddun Ranstdoh. KE(2000)%
BRI TR e 2 e S4ZFo|y, FzIPo|w,
BAMEE, ALY, ALFFoly, ZAHSY So} gdwidow
SAEFolY 9 FEFFPolwo| Wo| WY = Tgo|y wago] w
o= 10878 dFoA Hysio) Fegdoldn x4 29 AP
ol AR, I GSoRE FAMIH Hemeuwo Lo] Wyt

Aok olfol H(2000), RIGELEERBHE(2000) % 2HF A3
Zbedl 7Hg A7 € RE Penicillium% @) 9§ Haisola w
a8 nsk A(1996)2 AF F FFolwe] <% wWaje] wye
P. italicum 25.8%. A. citri 18.0% |1 &9 ¥} Zo]9
He Ralsdele dBACl AL AlALE v} Qi)

A TYES APYY 231 ol 738 AY N¥n L AT
ol MSME zolzt UAAT, Penicillium% @0l 23 Zgo|wo]
ToUa e A2 ofAle g AT FALEs} Sojun e A
& AAtete Aol
Pl=, 289 5 OE AEARANNE 4E SMZFPo|yi TRl
< A A F M Aeist 2 Aez vasa gy, gIdas
g FEABA BIIFEolY Br1AFo] Erlnslez 2 Bojubgs
£ imazalil, OPP & AW WAl <fAlo o&stzm ut(Emet g
. 1999). T3y AdAC A APAdol ZHetd Azte B}
320G, dEAME AFW WA %2 benomyl® thiophanate

kol rlm
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-methyl& F& A& gted 197430 ZF S ZFo|y wha) <okA)
of & AJdd EA7ZF #aZ ol HIoe 2t Aol FA AA
#ol soju g i 2 71 9] F1 doh(dEk, 2000).

FHYUSAME HZo| FFolWo]l EAZ Hu Ye HAol9, E3
o2l 7bAl ddAd A Agddel st e JFAN FEFRE £
detn Jlemz goz Rujy o] Hojd stsAo] ok dEA
© TYHER FHF MM thiophanate-methyl® imazalilel A &4
= 7R3 e #E ol B Ut Aoz AU, 2000).
o5 Al AFAFEC i NFL otz WA A eyt welx] &)
AbEEta e HAE A&Holn F&Ho2 ALEEy] JAlAE kAl A
g4 7123s dMstn FelHQ A Fpste Yol Fastth 1
A Penicillium% o dg HE7 asitn Yzstd AP 24 s
Rt

2 Aol 87HA 8 AW F A2 EAZ H3 e Penicillium
spp.°l thate] 607 FFE Fstd Feha, wMFH E4L BN 2
A3, 2L Penicillium sp. 1%°] AU}, M2 Penicillium
sp.¥ P. italicum ¥ P. digitatumBt} 2 5]2}9] Wutzz o] uf$ -
Al FisEe 540 UM, WM TAZ FMd FHYolE: EFo
AN, BHEIAE 7|E9 Penicillium% 72 BEIY8A 23 tiey)
dFelIU, 7% Ittt & YFEES WAL 7129 Penicillium
& a8 22 A¥gelAqt. =3 Penicillium #3F 6071 E RAPD3HY
HAENSE 23 40822 Jdelwtzn, P jtalicumtoll= 80~100%.,
P. digitatum? A% 95%9 A S 7H3en olg3 ve 5 1§
He Aolg Utk o] Ul 2§ RAML 60%°182 Penicillium
sp.7} P. digitatum 2 P. italicum¥& 2t AL =g 4 9l
At

ZAMR 60 FF F F7holA ®ol AE8Y benomyl® thiophanate
-methylol] & Al AYHE HEF AR} P jtalicum FF(257)
ToAME 52.0%. 48.0%, P. digitatum T3 (247]) ZoME 95.8%.
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91.7%7t %A AYPE e dF7) UAAH.

HL(2000) = dEoA =M ZFo|ye] o HFURHE thiophanate
-methyl ¥ benomylel g A do] A&l A7} =z gloy,
1990958 1993974 Aol AYAA L 2AE A7}, 18.3~
38.2% A2 1997d¢le 45.1%, 1998¥9le 45.7%2 Z78cn
Eudo =3 99 FE~FE FIRYLF Avd ANE o 2oy
Aol X Eed sMFFoly S HFsld 1993d2E 1995\ 7R 370
d3 oA A4S A% A, thiophanate-methyl 2 benomylol
et APddo] 25~56% EAsE YojA ATokAle] R whal &}
Aol Bstn e Aoz HaPo, olddx HZ Hojum e 7
2 %o 9oz oA AIAHFY B UthE Bast B
(HHE 5. 1999 :© #%&<} =4F, 1991 : HRA 5, 1995 : HAL 5. 1996
R, 2000  KH, 2000).

+ Al@e9l AAAM = thiophanate-methyl @ benomylol thgt <}
A Aol At Y Rz waHom | Penicillium spp.3+e]
T4 E3te AdA dgolud 2 w1 ojd 29ld) oM Jeojow
dojd WolRlA] FF FUYF HE} glojob & Ro|t},

A dBoe 22 A% BALAZ thiophanate-methyl 2 benomyl,
iminoctadine-triacetate’} TS5 Al&H 1 Yo (FMEEE BIEMK
FLPRELE, 1996), IHolME 19879 E B (1987)9) oHAAl Y
Aol odte] 8 7~10¥9Ao| thiophanate-methyl 700 mg/L A
XE Axd AGAF=EENFY. 1996). kAT 2 Ao A
thiophanate-methyl ¥ benomylol w3 <A A gAddo] wasly
A AR Bojxm QltkE Aol AU,

SFUA A N2 Ay FAE MLslr] Y& 28F ] AFA|
€ 73 HEE 3 23, felded 529 %A 29 AE prochloraz
manganese®] AW} HJAPel HIs wA Jelgch. $elielo)
TEHA ¥2 dAY imazalil® $F8At. AT A 5(1996)0
imazalilol W3 FF 2AFFS 2AE Aa, U4k AFA ) vl 2

-75 -



7130l 23 AEHe = TFRIAE 7R olstolA Y =g A U
B 3 ol & Z3st

HZ ¥ WY FAEZ 2L wAYHe 871 glo] TgAd 9
& A WARAE FER A, AEA 9f AX2 AgH S wAY
F e Ede UJd. a8d ZEA AXxe Fad dA), X x3
B2 Fol & AFAEE FIANE £ dde Ra(HEFe 5[, 1995 ¢
Ben-yehoshua &, 1987)7} o222 A4 & gt A&7 A%
1 gjojop & Zlo|t},

< Mg AnE FH8E HF9 AL 71EY ¥ neFE
B X 8Fo R vEiwton, ARG M #e 4
71AE #L2+ Penicillium spp. 9+ A. citrith. 3 € Penicillium
oAM= M2 Penicillium. sp. 1S B33 29 Penicillium
TELY FAH WHolE AHE 2 RAPDE 5% AAEAME 44
A3 40§22 YEIg T o] 57k FAMS 60%°l 3ttt
aelx F7illA ®o]l ALE3ld benomyl® thiophanate-methyl®l
el 48/ E Jetdl= Penicillium spp. 57 EAA L, FAAR
AME AZEY AAEHE A1 USS AT 5 UAt

M2 kA 2= prochloraz manganese®] &Y wald 7} $

g Aoz Yeiwo.

<
>
N
Q
T
o
)
w
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V.3 @9

=792 (Citrus unshiu) A% % o] % &4 Has & &
e BAE vhbe) el mERAD BIRE JAS BAGE He
A R A2AGA AGE SYED A7E APy SYERS 2alsln
BUTS T 28lm APHE dod)e Fa WLdF Penicillium
spp.ol W WAl Hel M) F5o PP BetduAsto)r FAIS v @
st Fef 3 MY 54 5 ALY T 2aE g 2
g% ¥ 6070 Penicillium spp. @F 5o g SHA Wols} okx) A3
A2 2o, AW E 2D & U WA detd AER A
© s 2o

1. 2593 A3y A 24}

1) &7bell A Ab&3te AW 2A %A= iminoctadine-triacetate
7b 40%2 7t B%oH, benomylE AMEET e ErboA A A
B Eo] Fuo

2) A EFULE 4T A4 st A AW 4 24E
< A% 60UAME 1%, 90YAE 9.7%. 1359A = 32.3% At}

3) A FULE FeAFse AL ARE A BYI L AR
60¥ A= 9.2~13.3%, AF 90YAN = 21.2~28.3%%¢}.

4) =2 2gA AE 2 bty 95N LFURe APsis
B Al @Aztele APy RME zolsl UYn, APLEo wat
AR 304 A4E BYEL 5T AR PoNE 4%, 10C AF 7o
Me 9%, B2AZTAME 24% F=Hon, A 50UA e z}hz}
9%. 16%, 44% ¥ = st
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2. 274 A TF L A E
) 254 ARA HAe APEE dodle HdRd S &F B
gletd TS T} AF A. citri, B. cinerea, C. gloeosporioides,
P. digitatum, P. italicum, P. citricarpa, P. citri & 7%3 o}%
o] W AA & Rhizopus sp.7F AU}

2) ALAY 1354/ 7HA] TS HAdAL 8Fo|Ren, A FH
9 A S ES HA2H Sl 17.0%2 7 2% a2 e EAY
w8 5.7%R2H, UnA 6% 3%l dulFoz HA ey

) BALAZA LA AZH L 4~5Fc|Ron A 90YA A
J’o A SHES H2HIHo] 14.3%2 M gRen a1 gge
FAX S 4.2%, @AW 2.3%, SAITHo|H 2.0% £olA.

4) F7telM BPHo g F2AFsE B Penicillium® ol 9

& AGE LA EC] 27.3% % 7HF Bo] LA}

3. 254Uz 8 AZYAAQA Penicillium® 54 A

1) Penicillium 607} &F & o}3 Fo] WA ¥ Penicillium
sp. 1¥°] BAHAUT.

2) P. digitatum, P. italicum® EA¥A = R o|A%, Penicillium
sp.& YFolUn, EANS AxMollon| Rujriel WA FoA zt
o] 7} AUt

3) Penicillium 23 v]EHE 15 ths) &8 A{E vw3t
A3 20~25CAM Fzeny, v|EHE Penicillium sp.®l ¥{E
oE ol 3 EFEc).

4) WAE #FFe) AFLS CAY ¥WiAdME P. jtalicume], MEA
Rl M= P. digitatum®], G25N wixlelX & Penicillium sp.7}
Fs3tA ot

5) Penicillium% 79 HA44 & AAYI Ha p. digitatumiﬂr P.
italicum< ®HY4do] 2T Penicillium sp.dl &£t FFE= A

dHoz Heddeo ¥e 5495 B
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6) 6070e] Penicillium spp. @5°] 3 benomyl® thiophanate
-methyl®] %Al A& HESF A, P. jtalicum 2570 aF F
Me 22t 52.0%, 48.0%7F P. digitatum 247) @5 SN e &%
95.8%. 91.7%7}, ¥¥4°l = Penicillium sp.(X) 670 TF F
N e BF 83.3%7F AFAH dFA}.

7) Penicillium @&%F 6070& RAPD3lY A EM3 A3 4052
2 EFHU3, P italicum ole 80~100%, P. digitatum? 73
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