NEFAT
Res. Plant Dis. 11(2) : 106-114 (2005)

Research in Plant Disease

©The Korean Society of Plant Pathology

27188 M SYF 34 55 |Y

ZHH - P - U - BT
QAT An, Qe dTL QB 2L IR 5
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To breed powdery mildew resistant varieties, 104 accessions of Cucurbita spp. germplasm were evaluated.
Powdery mildew resistance and horticultural characteristics of the accessions were investigated in the field
conditions. C. martinezii was selected for high resistance to powdery mildew in the field. The growth of pow-
dery mildew pathogen and response of leaf surface tissue to the pathogen were observed after artificial inocu-
lation to resistant C. martinezii and susceptible C. moschata cv. “Wonye No. 402°. Mycelium growth was very
clearly different between resistant C. martinezii and susceptible C. moschata cv. “Wonye No. 402° at 5 days
after inoculation at the adult stage. Interspecific hybridization was attempted to transfer powdery mildew
resistance gene(s) from C. martinezii to C. moschata. A single dominant gene action was postulated as deter-
mining powdery mildew resistance at the seedling stage. But for the effective selection of powdery mildew
resistant individuals, it was established that adult plant resistance should be confirmed in the field conditions
after the seedling test. Through the seedling and field tests, C. moschata lines resistant to powdery mildew and
superior to horticultural characteristics, were selected after 2 backcrossing and 3 selfing generations. The
fruit characteristics of newly developed lines were similar to those of the recurrent parent, ‘Jaechenjarae’.
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Table 1. Frequency distribution of 104 accessions of Cucurbita spp. as scored according to powdery mildew resistance at the field

condition
. No. of accessions by resistance scores®
Species Total

1 3 5 7 9
C. maxima 58 0 27 17 7 7
C. moschata 22 0 7 2 12
C. pepo 23 0 0 0 1 22
C. martinezii 1 1 0 0 0 0

*Scores: 1. No infection: 3. 1~9% of leaf area infected: 5. 10~30%: 7. 31~50%: 9. 51~100%.
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Fig. 1. Difference in incidence of powdery mildew (Sphaerotheca
fuliginea) between resistant C. martinezii and susceptible C.
moschata cv. “Wonye No. 402’ with artificial inoculation in the
plastic house.
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Fig. 2. Scanning electron micrographs of powdery mildew (Sphaerotheca fuligined) development on the leaf surface of susceptible
Cucurbita moschata cv. “Wonye No. 402° (A-1~4) and resistant C. martinezii (B-1~4) by the time after inoculation at the adult stage. A-
1, B-1. Germinated conidia (each with 2 germ tubes), at 18hr after inoculation, showing appressoria and early hyphal growth (x400). A-2,
B-2. Ramifying hyphae at 24hr after inoculation (x200). A-3, B-3. Young fungal colony at 72hr after inoculation showing conidiophore
initials (x100). A-4. Sporulation intensified and sporulating colonies coalesced, forming a mass of mycelium and conidiophore on the
entire leaf surface at 120hr after inoculation on the leaf surface in the susceptible variety (x200). B-4. Sporulating colonies at 120hr after

inoculation on the leaf surface in the resistant variety (x200).
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Fig. 3. Comparison of the leaf surfaces between susceptible
Cucurbita moschata cv. “Wonye No. 402’ (A) and resistant C.
martinezii (B) hosts at 7 days after inoculation of powdery mil-
dew. Surface cells on the leaf of resistant host collapsed partly,
but no unusual modification of susceptible host’s surface cells
was observed.

AR - AR - AT -

wE

Adeniji®} Conye(1983)%. °[¥4
oAm et HElE AT AR FF
Aol & THe) ABRBAA g ME B3l #2E

A skt ol# st WY g 7IEoRE AT
B o 37kl g Aed vkee FE F 59 AF
B ZatA] 7]zl #dle FARJAIPT A ste] 2pelzt
Yelds 2oz 4% 5 JATh

Johnson Taylor(1976)x= 71502 ¥ A2 2 714
242 FAREE AR HdFy YL A A
S, B4 715 A4 @A ARE dAskE A1,

AR ZAnt BAAAS 89S s A%
o2 APYe REDT AU oF AYY
aE RS 2 b ade] G Belsel AP
Aua stged, B AgelNg A9 12 SAs
AAe] 227} WA delshe Aoz ARt
YA GBAL 2Ll AFHOE FF F 12249 A
S o9 T U AT WY FIE B

Qe i A¥eel T AL

st 249y AP FF 44,
§ pAAE BUE sdes oA ¢ L
Q g % 7z AFRE &3 RS A
73 TR F FHS R AT A= Table 29 g}

opE Futel A

Fig. 4. Disease development of powdery mildew (Sphaerotheca
fuliginea) on the leaf surface at the adult stage of susceptible
Cucurbita moschata cv. “Wonye No 402’ (left) and resistant C.
martinezii (right) at 12 days after inoculation.
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Table 2. Segregation of powdery mildew resistance in F; and BC,F, generations in the interspecific hybrid between Cucurbita moschata

cv. ‘Jaechenjaerae’ and C. martinezii

Generation Total - Number of plants* Expegted ¥ P
Resistant® Susceptible ratio
Jaechenjaerae (P,) 50 0 50 0:1
C. martinezii (P,) 10 10 0 1:0
F, 6 6 0 1:0
BC/F, (P/F)) 65 32 33 1:1 0.015 0.901

*Disease indices were rated for both foliar and stem area infected. 1, No infection; 3, 1~9% of area infected; 5, 10~30%; 7, 31~50%; 9, 51~100%.

*Resistant: Disease index less than 5, Susceptible: Disease index above 7.
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Table 3. Distribution of powdery mildew resistance in the parents and BC,F; generation of interspecific hybrids between Cucurbita

moschata cv. ‘Jaechenjarae’ and C. martinezii

Field condition®

Generation No. of plants Seedling stage®

inoculated 1 3 5 7 9 3 5 7 9

Jaechenjarae (P,) 14 0 0 0 4 10 0 0 -0 7 3

C. martinezii (P,) 10 0 10 0 0 0 10 0 0 0 0
PR1-2B-3B 28 0 0 24(86)°  4(14) 0 0 0 2(7) 0 22(79)
PR1-2B-7B 57 0 0 39(68) 18(32) 0 0 35  6(10) 0 30(53)
BC,F, PR1-2B-9B 26 0 0 16(61) 10(39) 0 2(8) 2(8) 2(8)  4(16)  6(22)
(F/P)  PRI1-3B-3B 28 0 0 12(43) 16(57) 0 0 0 0 0 12(43)
PR1-3B-7B 24 0 0 16(67) 8(33) 0 0 729 521 14) 3(13)
PR1-3B-13B 30 0 0 18(60) 12(40) 0 3(10)  6(20)  6(20) 0 3(10)

Disease indices were rated for both foliar and stem area infected. 1, No infection; 3, 1~9% of area infected; 5, 10~30%; 7, 31~50%; 9, 51~100%.

PPercentage of individuals by disease index.
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Table 4. Increase of resistant progenies with the progress of selfed generation after backcrosses between Cucurbita moschata cv.

‘Jaechenjarae’ and C. martinezii

G No. of Seedling stage® Field condition* No. of
cne- .
ration Pedigree plants plants
inoculated 1 3 5 7 9 I 3 5 7 9 selected
BC,F, PRI-2B-3B ° 28 0 0 2486414 0 0O 0 27 0 22799 0
(F/P)) PR1-3B-13B 30 0 0 18(60) 1240) 0 0 6200 6200 0 3(10) 3(10)
BCE PR1-3B-13B-1/8(sib.)* 25 0 15(60) 1040) 0 0 0 1248 0 312 O 1
*? PR1-3B-13B-8/9(sib.) 20 0 1260) 840) O 0 O 1050) O 2(10) O 0
BC,F, PRI-3B-13B-1/8(sib.)*-14 10 0 10(100) 0O 0 0 0 10100) O 0 0 2
BOE PR1-3B-13B-1/8(sib.)-14-2 18 - - - - -0 1267 633) 0 0 sclection
** PR1-3B-13B-1/8(sib.)-14-10 18 - - - - -0 1161 739 O 0 selection

*Disease indices were rated for both foliar and stem area infected. 1, No infection; 3, 1~9% of area infected; 5, 10~30%; 7, 31~50%; 9, 51~100%.

PPercentage of individuals by disease index.
‘Sib-cross: PR1-3B-13B-1 x PR1-3B-13B-8
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Table 5. Characteristics of newly developed powdery mildew resistant lines, ‘Chensu’, ‘Jangsu’ and their parents

L Degree ofd Days to 15; Femaleness/ Fruit Mature fruit )
ine resistance flowering 20 nodes° shane Weight Length  Diameter DBitterness
(1:9) (day) (%) P (@ (cm) (cm)
Jaechenjarae 9 42 10 Globular 2,300 19 18 no
C. martinezii 1 85 5 Globular 230 8 7 yes
Breeding line (Chensu) 3 45 15 Short cylindrical 3,200 18 24 no
Breeding line (Jangsu) 3 44 15 Short cylindrical 4,300 17 27 no

“Resistance to powdery mildew : 1 : Resistance 9 : Susceptible.
"Percentage of fermale flower in the first 20 nodes.
‘Days after planting.

Fig. 5. Breeding lines developed from the interspecific crosses
Cucurbita moschata cv. ‘Jaechenjarae’ and C. martinezii showed
highly resistant to powdery mildew. Susceptible commercial
cultivars were covered by powdery mildew. A: commercial
cultivars susceptible to powdery mildew below the dots and
resistant breeding lines upper the dots, in the plastic house. B:
commercial cultivars susceptible to powdery mildew below the
dots and resistant breeding lines upper the dots, in the field.
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Fig. 6. Changes of powdery mildew infection rate on leaves and
stems in breeding lines, commercial cultivars and Cucurbita
martinezii at the natural conditions in a plastic house. ‘Chensu’
and ‘Jangsu’ were newly developed varieties resistant to powdery
mildew. ‘Nongwooput’ and ‘Bualmjosaeng’ were commercial
cultivars. C. martinezii was wild germplasm resistant to powdery
mildew used as donor parent.
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