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Studies on the Varietal Resistance and Effects of Nutrients
for Fungal Growth of Pepper Anthracnose Disease Caused by
Colletotrichum dematium 1. sp. capsicum

Sun Hwa Chang and Bong Koo Chung
Department of Agricultural Biology, College of Agriculture
Chungbuk National University, Cheong Ju 310, Korea

Abstract: Studies on the varietal resistance and effects of nutrients for fungal growth were carried
out in order to obtain basic materials for breeding resistant variety and control measures of the
red pepper anthracnose disease caused by Colletotrichum dematium f. sp. capsicum. Four eultivars
such as Kumchang No. 2, Bulamhouse, Pakistan, Hongilpum were resistant among twenty-one
pepper cultivars, and five cultivars including Taiwan pepper were moderate. The remaining twelve
cultivars including H-038 and Saegochu were susceptible. These susceptible cultivars were mostly
belonged to sweet taste cultivars. Glucose was known the best source for fungal growth, and near
3 percent of carbon concentration was the best for ‘mycelial growth of the fungus. Conidial sporulation
was rather decreased by adding high concentrations of C-source, whereas fungal dry weight was a
positive tendency in proportion to increasing carbon concentrations. N-sources and vitamins were
not remarkable as that for carbon, and rather a decreasing trend for mycelial growth by adding
N-source. Especially, the lowest of mycelial growth was in the case of Czapek-Dox plus
ammonium sulfate. The medium plus vitamins either niacin or thiamine was slightly increased

to mycelial growth.

Keywords: Varietal resistance, Fungal physiology, Red pepper anthracnose, Colletotrichum dema-
tium f. sp. capsicum, Sporulation.
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1) RERE BR

REH o 2 sucrose, glucose, lactose, fructosed 1#
MG BREE 0.5%0A4 15%7A = . %%
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o) VitaminZBHR

Thiamine, niacin, biotin, riboflavine 3 pyridoxine
< FERY 2 BEE 2 2. Thiamine 300 ppm,
niacin 500 ppm, biotin 5 ppm, riboflavine 500 ppm,
pyridoxine 40 ppm Foljn HAkiEHE glucose 3% 2
gt & Czapek-Dox % {HFistd = HiAEES] #E RE
HiEe RERA ¢ #Bt A—-A EstdR.
pHE vitamin¥Efngs 5.5¢1 wt3ol A EEE ¢ .
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EREENA L BEE 25 W2 Fo 2L ffaolx
Efol A 1.24%E0] HEEY K3 (Kumchang No.
2, Pakistan) EBEAAE BEE A9 Wedx X
# 3 (Kumchang No. 1, Haneulcho) ZEo] 1.2 #fol
= 1. 2430 HBstA ¥t (Serona, Saegochu,

Kumchang No. 3) (Table I).
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Table I. Integrated varietal susceptibility of pepper cultivars to the anthracnose fungus caused by
Colletotrichum dematium f. sp. capsicum.

Percent of Pércent of Disease  Lesion length Disease = Degree of
Cultivar damping off leaves on fruit
seedlings(%) diseased(%) /index (%) (mm) severiy  resistance
Taiwan Pepper- (Acidy) o342 21.6 8.6 12.2 +# M2
H 038 (Sweet) ’ 92.8 42.4 24.2 — S
Serona 48. 4 41.1 25.3 16.9 H S
Texans (Acidy) 34.4 29.6 12.9 10.1 + M
Tchurachong : 78.6 43.3 26.6 16.0 H S
Kumchang No. 1 77.7 21.2 9.9 14.5 # S
Kumchang No. 2 19.5 14.4 5.0 9.6 + R
Kumchang No. 3 95.1 31.3 16.7 - S
Chunan Jaerae (Acidy) 30.4 38.4 19.5 16.9 # S
Subicho 71.4 41.7 26.4 14.6 H# S
Hongsancho 47.6 31.0 17.8 13.8 H S
Bulamhouse 20.9 17.5 6.8 7.2 + R
Chongyongcho 32.6 34.0 18.6 — ( M
Chochiwon Jaerae (Sweet) 40.7 30.8 17.1 12.9 1t M
Hongilpum 22.9 17.5 7.7 11.5 + R
Pakistan (Acidy) 10.1 19.8 6.0 5.5 + R
Goat-Horn (Sweet) 42.0 31.6 18.6 16.7 + S
V-175 (Acidy) 35.9 37.7 19.6 — M
Saegochu (Sweet) 75.0 40.8 22.2 - S
Haneulcho ] 61.7 41.2 23.1 13.1 + S
Daewhacho — o447 20.1 16.9 H# S

a) Degree of resistance includes an average of percent of damping off seedlings, leaves diseased and lesion
length on fruit, respectively.

Rz PEED Bk BE: 2344 d8 KiES
Ze HEoldlon Bl wel oFzhe] R g9l
“H(MS—MR) itk el 9w Mol BHRkS v
Bl AE &% (Table D.

Aefol Siet BWENEL FELFG EHERAE= R
ol AL JdervA 4x AfFRdE BEE BB
Bl @Ryt Table ol 4 M= uwigl 7ol
Bulamhouse, Pakistan 5-& JG5ite 2 o)ls BEIS] %
% iKY EEEZ olF 7ty ¢ & Chunan Jaerae,
Daewhacho 59 ML WP Aelst ofF Az
el BEE oF A%

C. dematium f. sp. capsicumo] W& B3R 21539 Fig. 1. Varietal resistarice of pepper cultivars to the
) - o - \: N causal fungus C. dematium f. sp. capsicuin,
B BEE 259 SAERMGZ BE WRT &R according to inoculating conidial suspension
£ feaste] w39 ™. Kumchang No. 2, Bulamhouse, on fruits.
Pakistan 2 Hongilpum %9 4# W& il & R : Resistant, M : Moderate, S : Susceptible
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adding different C-source including glucose.

Fig. 2. Mycelial growth of the causal fungus by

13, No. 4, 1985

Fig. 3. Effects of concentrations of C-source for
mycelial growth of the causal fungus (C.

A : Sucrose B : Glucose dematium f. sp. capsicum).
C : Lactose D : Fructose A0.5% B:1% C:.2%
D:3% E .5% F:7%
Sucrose .
.......... Glucose 800 a——e— Sucrose —
7(1 —-—-—factose ° 400 suerose .,.'
S Teese ) 5 LYV eveenanGlucose ¥,
% 700 N\ e Lactose
65 RO SN P Fructose 350+
. boe 600
= 60 - e 300
& * ol
~— a, 500 i~
& o E 2501
8 55 & 400 £
= Y E o 200
a 1300 =
z % = 2 150
3 . 2 200 g1
=) ! =
S 44 7N 3
A 100| 100
, '.--k..«“".\.
40L_o x103 5ok 1
0.512 3 57 9111315 0,5123 5 79111315
CONCENTRATION (%) CONCENTRATION(%) CONCENTRATION ()

Fig. 4. Effect of different carbon sources and their concentrations on mycelial linear growth, conidial
sporulation and mycelial dry weight of the pepper anthracnose fungus caused by C. dematium
f. sp. capsicum incubated at 28°C for 6 days after inoculated on Czapek-Dox medium.

Beoz AEY 4 993 Taiwan pepper, Texans &
SEMEL Piigic 2, H-038, Haneulcho, Goat-Horn,
Saegochu & 128 AL BRk SEez HAEY F
A, =§ Fig. 14 2E wrel o] EHMES &
M € Rtz AES 99 BREES BIR
EE BEET EZR7 949+
RER B2

BEifdEe A BEET glucosefmimiimdl A 71
4 ERSY T REMNZE SRT MERE ¥ 3% W
Bl A EHBEC M4 BERSETG(Fig. 2 and 3).
e e mEHd A £ 287 dd= @
& e 3% LTl A aerial hyphaert Agl2 @&
FHResS ans EHEel ¢ 2dd BLORME o

Fl L fwmire b gl FEo Hadmel HEel
%ol 4Ah 3% Lk BEAA: 28002 Wi
9] fao] Aejzith

KFMRS glucosest sucrosedfiimiEiicl A 74 @
gtok(Fig. 4). =% Fig. 49]A niE ube} zo] #t
3 RER 25 BES SoHTE BTERELS 24
9o & fFHiEel A

Hithe EYES EREES vhdstA 2 glucosed] A
A Bt BESE Eoldd wat HEE BolAE

fEFE A

BER DR
BEHERS AT EKF EFd4 dojzlz 53
ammonium sulfatefRinEsibel A 743 EFH3L L I (Table
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Table 1. Effects of nitrogen sources and vitamins on mycelial linear growth, dry weight, conidial sporulation
and colony color of the pepper anthracnose fungus caused by C. dematium f. sp. capsicum.

. . H a)
N-source and vitamin Colony diameter

Dry weight® Conidial sporulation

Colony color?

(mm) (mg) (10%/ml)
N-source
Urea 46.581-0.74 220. 84-0.85 — WG/DG
Ammonium sulfate 21.69:+0.18 100. 14-0. 28 = WG
Cystine 36.84+0.45 — — DG
Histidine 42.24+1.21 142.24-0.78 - WG
Vitamin
Thiamine 64.57+0.18 144.22:0. 89 — WGP
Niacin 66.83+1.14 182.1+0.56 — WGP
Biotin 64.144:0.91 134.440.94 — WP
Pyridoxine 64.30+0.53 112.141.23 56.5 WGP
Riboflavine 63.49:£1. 09 150.8+0. 42 — WGP

a) The;mber means an average of seven replications.
b) W : White, G : Gray, P : Pink, DG : Dark gray

Note * Basic medium was Czapek-Dox without sodium nitrate.

ID. el @@ e =74 @b aerial hyphaest 79
gz 28 KEfd JiQes Fame
B A YA g3t RFERES T xR
2% A BRAA 43t B BHES ureal
InEse] A Al Bk w cystinefRinESHidl B EHY
fmEe A9 U (Table ID).
Yitamin 358

Niacin#} thiamine #Ehnkishol WL <7 ¥
< HHECI Y2 F& vitamin® #HEE F® g
ok, el $e 2 N-sourcelRinEiiol s A 2ebA
Z#@eR 92 Kt FES aerial hyphaes &4
Zel e FOREE el g dds hiel o
A9 Higkel wel AZlr}t. BiotingEiEmte A9 B\
tao] 717t$ merial hyphaez W& 919+

HFIBR -2 Table ol A 3.3= ulg} o] pyridoxine
RISl A okt R A 2 (56.5x 10® conidia/mi)
oh& vitamin HmEHE WFF BERARA 9% B
el wHEL vitaminfEHl Bt 2 BRI 9
et

® =B

29 & BT GRS BE REHIR 2
F BEMO HHE BES HET T AR £E

WA= 2o 3BT hEd e B BE
7t delol et EERE SRIAZ AY 2 @A\
oz vexch, B w7 2824 e As
LA (hEREEoFEREE) Bk KE &
fEol Wit KES veiAes @%tg. aiddd
A3 Aol A FEEY nFo EE i #HR
3 W s FRE FEE JEA g% HEe
ZFol e ZE Ml #igel BEISAT. °& Kim
(1966) 0] Glomella cingulatad] 2|3+ A3 RIERKES K
Pitkol %3 Rl A PRE BKol 2E T RBE
of BTFE FWH BB HERS Bl EHEe
v A e FHEel ek, olAE REel HIES
%g A REY ABE FH HEEE AFT B
MF IS st A et 3K wEes
fERE Aoz SRd

gEakst 2184 Kumchang No. 2 5 AEGES i
pitk FfEe 2, Taiwann pepper 5 5 M-S hil]

o @, H-0387 Saegochu 5 12{H RAFEL BHKE &
Hen plEsS e #0 B KES bl R

o ke Hukffel gl o] ¥ Hatfield?} Owen %
(1948) o] JRIEEEl o3 W4pel Ehitkel sl FF
TEHL] RS T WS HR #HES vt el
23S BRRG, F3) RS REe) Qoed £E8R
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# BB WE Aoz Q2 Kim(1968) & A
a9 WESA REREG. cingulata)®] ol BT
Rl A A & R Ba s REEY BHEMG
= HREBEE REOAA 2% @t 2 e &
Bolv pHY RE7T & FEE BEFL & = &@HF
Aol e G. cingulatad] FE v = B BE
= fructose 5% WigAA BEHBF 14 HEHLz
3H BETERES gluicoseZ2A 1% 4 20%7+A 9
W #ilel lohz @EsA . R REE(C. dema-
ium f. sp. capsicum)ol] W1 RFEY #HEE glucose
oA EFkERe] JbY HERIYE BEJNZE AT
BEE 2F 3% WMtkdA 4 ERsgs (Fig 2,3
and 4).

ol & Widd Kim(1968)9] #& RS —%st= B
Flolgd el =3 Andes$t Keitt(1950) = Glomerella
cingulata®] straing s E=d oA REES &
FE 9 vitamin®] FHEE RBFP =¥ KEED &
RE straind] w2l A glucosedd sucrose FRInELHbol A
BfkEEe] 714 vz Masg k. #R HEEA
e BTEREL HRAT REE 2504 BB ¥
ol & R3l8 WAL Bk mpEL BES
FoHA 45 Binste EHimol gl (Fig. 4. o8} 29
REE F o EEY BEJ =l 883 KES B
ole AL ¢ F 449 ol = Binyamini9! Schiffmann
(1972)¢] C. gloeosporioidess] 23] W= avocado
fruite] SRERCl B3t RBpol A B BEVE BE=
avocado fruite] &7H4 R %o 0.01%4 4 10%
Atolel glow FuFel WIS PREL sugard] B
E7t A E I HLdSE BRY 2L HA
A

HR FEE A ERES vitamin®] FEE B
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ER5% ghEe] WA HEel d= RTFHRL =
A k9kth(Table II). VitaminZEnksiihol A = #D3
Wing ¥ 9. Andesd) Keitt(1950)= Glomerella cin-
gulata®) strainf e Lol A BRES #HFEA AY
g o vitamin® #HEE straino] =}t BHESA Bk
ERel st @RI AG= A s #HE K
FEe i3 R RS Fastd B+ REREY
HHEES BFERA= €FFES vitamin®] HEE
aA gz E8EW LlEke #EE A% ER=
C. dematium f. sp. capsicum?] BEHEEI HFUK
9 Hihe mhE § £EE BB vAs SEEe
2 RFEF AA 24 FEE o KEREEN=

£ 3 pEe oA gov BESAE BEI X
Ee 24

Goz REK AT BRMA B B K3}
of gl WEECl =& K REES Rtk 4% KRB
3 2o ¢ Z3RES] Eitl e ohgd BE
£ 9 R #BFd A3 BEE A% RS
g Aol

wm E

.3 B R (Colletotrichum dematium f. sp. capsicum)
o e & K EHM RE TR Bk Bhrel
LB EBERE 424 SHEY £RA AAE &
BEY B #% REe BN LA #Re
&3 2.

1. #:R% 2158 Kumchang No. 2, Bulamhouse,
Pakistan, Hongilpum 59 REL #3REd =& &
$itke vell 9l Taiwan pepper 5 5@ FEL &
[ o =, H-038, Haneulcho ¥ 12 ML BHRE
SEez AERAEY Bk REL KBE HHRE
o] 4+,

2. BEREY LR vAE REEY BEE REd
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