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Isolation and identification of pathogenic fungi of ornamental gourd and screening of

effective control fungicides
ZHANG Tiancheng!, SUN Wei%, ZHAO Yan', LIU Jiacheng', CHANG Jing!, GONG Yufei!, ZHANG Wenfei', HUA Xuewen'"
(1. College of Agriculture and Biology, Liaocheng University, Shandong Liaocheng 252000, China; 2. Agriculture and
Rural Bureau of Dongchangfu District of Liaocheng, Shandong Liaocheng 252000, China)
Abstract: Dongchangfu District of Liaocheng City in Shandong Province, known as the "Hometown of Gourds", has
grappled with severe fungal diseases that have impeded the development of the gourd industry in recent years. Through
isolation and colony purification from infected gourd tissues in the field, employing morphological observation and
molecular biology techniques, three distinct fungi were identified as Apiospora (LB-1), Alternaria (LD-1), and Fusarium
(LD-1) genera, respectively. Further investigation into the inhibitory efficacy of nine representative fungicides against these
pathogens revealed that carbendazim and tebuconazole were particularly effective on inhibiting the hyphal growth of LB-1
and LD-1. Difenoconazole, on the other hand, demonstrated an outstanding control effect on the hyphal growth of LD-1
and LG-1. These findings will provide significant theoretical guidance for disease control in gourd cultivation.
Key words: pathogenic fungi of ornamental gourd; isolation and identification; pathogenicity; fungicide, inhibitory
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PN Rl 'H NMR
1 . 1di - 1di - = - ~
sl H NMR (400 MHz, CDCIy) 8: 8.62 (s, 1H, pyridine-H) .7.89 (s, 1H, pyridine-H) .7.62 (d,J=7.4 Hz, IH, Ph-H) .7.57~7.51 (m, 1H,
Ph-H) .7.48 (t,J=6.7 Hz, 2H, Ph-H) .6.68 (s, IH, NH) .3.97 (q,J=6.0 Hz, 2H, CHy .3.27 (t,J=5.9 Hz, 2H, CH,
'H NMR (500 MHz, CDCl, §: 8.22 (s, 1H, triazole-H) .7.92 (s, 1H, triazole-H) .7.58 (d,J=8.7 Hz, IH, Ph-H) .7.34 (d,J=8.9 Hz, 2H,
%Mwﬂ@IWWJmuuﬁjmJH%HmemkamemDﬁ%mm#mgjmJ&MmeumhM6me
CH .4.72 (d,J=14.6 Hz, |H,CH) .4.14~4.07 (m, 1H, CH) .3.93 (dd, J=7.6,6.2 Hz, |H,CH) .3.09 (t,J=7.5 Hz, IH,CH .1.12 (d,
J=6.1 Hz, 3H, CH»
uw%ﬁwmememﬂMMJ@@FMHMmemwJ%@F%HME%@J&@F%HM&%E\
" 7.42~734(m, 5H, Ph-1D .5.92(d,J=2.6 Hz, 1H, pyrazole-H) .5.35 (s, 2H, CH) .3.79 (s, 3H, CHy .3.76 (s, 3H, CH)
"H NMR (500 MHz, DMSO-dy 8: 8.43 (d, J=0.7 Hz, 1H, pyrimidine-H) .7.97 (dd,J=7.7, 1.3 Hz, 1H, Ph-H) .7.87~7.78 (m, 1H,
WERE  Ph-H .7.57 (s, 1H, CH) .7.53 ~7.47 (m,2H, Ph-H) .7.42 (ddd, J=8.0,5.8,3.5 Hz, 1H, Ph-H) .7.34 ~7.27 (m, 3H, Ph-B) .6.58 (d,
J=0.7 Hz, 1H, pyrimidine-H) . 3.73 (s, 3H, CHy .3.49 (s, 3H, CHy
'H NMR (500 MHz, CDCIy 8: 7.22 (t, J=7.5 Hz, 1H, Ph-H) .7.17 (d,J=7.5 Hz, 1H, Ph-H) .7.11 (d, J=7.4 Hz, 1H, Ph-H) .4.52 (q,
M AR J=74Hz 1H,CH .3.80(d,J=1.7 Hz, 3H, OCH» .3.61 (d,J=15.5 Hz, |H, CH) .3.49 (d,J=15.5 Hz, IH, CH) .3.34(d, J=1.7 Hz, 3H,
OCH, .2.47(s,3H,Ph-CH» .2.16 (s, 3H, Ph-CH, . 1.01 (dd, J=7.4, 1.3 Hz, 3H, CH)
'H NMR (500 MHz, DMSO-d) 8: 7.46 (d, J=8.5 Hz, 1H, Ph-H) .7.43 (d, J=8.6 Hz, 1H, Ph-H) .7.33 (d, J=8.6 Hz, 1H, Ph-H) .7.17 (d,
J=8.5 Hz, 1H, Ph-H) .6.98 (dd,J=5.2,3.0 Hz, 1H, Ph-H) .6.92 (d,J=8.5 Hz, 0.5H, Ph-1D .6.75 (d, J=1.9 Hz, 0.5H, Ph-H) .6.66 (ddd,
KISk J=8.6,6.7,2.0 Hz, IH, Ph-H) .6.52 (s,0.5H, CH) .6.52 (s,0.5H, CH) .3.78 (s, 1.5H, CHy .3.76 (s, 1.5H, CHy .3.74 (s, 1.5H,CH .

3.67 (s, 1.5H, CHy .3.40 (d, J=4.3 Hz, |H, CH) .3.37 (s,2H, CHy .3.35(d,J=4.3 Hz, |H, CH .3.32~3.29 (m, 1H, CH) .3.28~3.24
(m, I1H, CH .3.24~3.21 (m, I1H, CH .3.13~3.07 (m, 1H, CH)
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a b e h FER P 5 BB FE I Apiospora paraphaeosperma,
GenBank JF #1) 5 NR_154723.1) [ Y5 1k 15 3% 99% ;
LG 1K 7 91 5 8EAS F 1R (Alternaria doliconidium,
GenBank J3 %1 5 NR_158361.1) [f] Y5 1 &1 14 100% ;
LD-15 K i 7] 5 4t 7] & (Fusarium  circinatum ,
GenBank 7> 41| 5 NR_120263.1) [a] Y57 753598 % . A
' NCBI MR8, FI FIMEGA-XF A 53 53 14
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LB-1 Y5 A. pseudorasikravindrae (GenBank J¥ 51| &
NR _171981.D \A. rasikravindrae (GenBank T 71| %5
NR _119932.1) \A. paraphaeosperma (GenBank [T 1|
FNR_154723. 1) & W HRAL T/ — 73 3 b, 4558
AFRFAE, 7T LLAIBTLB-1 0k i 75 B 7 v s
a ki L b= d W R SRR e~y o B AL WLG-15A. doliconidium (GenBank J* 51 %5 NR_

R 3 P i TR g DA 30 AR S v T 22 T 25 KoM i A KT ) o
I LB 12 B # oy LB L e Hi7 s n N LG-1/2 158361.1) \A. alstroemeriae (GenBank JT> %] 7 NR

Yl 0 LD 12 B 2 AR 163686.1) ZE B AL T-[6 — 4> % b, 45 & T 2 22 4
Bl HEAFASHSEINGRFERERLERME B, T DL LG — 1 2 32 S Mo T 1 & BT RRLD — 1
222 SRR E K T e 5 F. foetens (GenBank J¥ 1] 5 NR_159865.1) . F.

3 P DB I e R 2R 2 o o ) inflexum (GenBank /341 5 NR_152941.1) %5 B #k Ak T
NCBIHHE %, 18 3k BLAST 43 HT % 58 45 55 45 21 1) 955 [A]— 37 b, g5 B A RHE, 7T LUAITLD-1 4 #
JR o AR BErDNA-ITS 3 71 FIBLAST 73 #1455, LB-1 P i

K2 HERINIMHABMKFEERENNFER

e TR W31

AAATTGGGATTCTACCTGATCCGAGGTCACCACTAAAAAATTGGGGGTTTTATGGCGGGAGGACAGGGCCTGACAAAAG
CGAGAAATAAATTTACTACGCTCAGAGGACCACTGCCGCTCCGCCACTGTCTTTAAGGAACGACCCTACGGTCGATTCCC
AACACTAAGCTAGGCTTAAGGGTTGAAATGACGCTCGAACAGGCATGCCCACCAGAATACTGATGGGCGCAATGTGCGT
TCAAAGATTCGATGATTCACTGAATTCTGCAATTCACATTACTTATCGCATTTCGCTGCGTTCTTCATCGATGCCAGAACC
AAGAGATCCGTTGTTGAAAGTTTTAACTTATTAAAATAAGACGCTCAGAAGATACAATAAAACAAGAGTTTCGTTTCCA
CCGGCGGGCCGCCGCAGGGTAACGCTACAGGGTAGCGCTACAGGGTAAGCTACAGGGTAGCTGTCGCCCGCAGCGCAA
CCCGGCAGCCCCGTACGGAGCTTACGCCGAGGCATAACTGAGTAAAGTTGGCAAATGGTGTGGGAGTTGTATAACTCTG
TAATGATCCCTCCGCTGGTTCACCAACGGAGACCTTGTTCATTTTTTTTTTTCTCCAAACTCT

LB-1

ACTGCATCCGAGGTCAAAGTTGAAAAAAAGGCTTAATGGATGCTAGACCTTTGCTGATAGAGAGTGCGACTTGTGCTGC
GCTCCGAAACCAGTAGGCCGGCTGCCAATTACTTTAAGGCGAGTCTCCAGCAAAGCTAGAGACAAGACGCCCAACACCA
AGCAAAGCTTGAGGGTACAAATGACGCTCGAACAGGCATGCCCTTTGGAATACCAAAGGGCGCAATGTGCGTTCAAAGA
LG-1 TTCGATGATTCACTGAATTCTGCAATTCACACTACTTATCGCATTTCGCTGCGTTCTTCATCGATGCCAGAACCAAGAGAT
CCGTTGTTGAAAGTTGTAATTATTAATTTGTTACTGACGCTGATTGCAATTACAAAAGGTTTATGTTTGTCCTAGTGGTGG
GCGAACCCACCAAGGAAACAAGAAGTACGCAAAAGACAAGGGTGAATAATTCAGCAAGGCTGTAACCCCGAGAGGTTC
CAGCCCGCCTTCATATTTGTGTAATGATCCCTCCGCAGGTTCACCTACGGAGACCTTGTTACGACTTTTTACTTCCCA

ACTGCATCCGAGGTCAACATTCAGAAGTTGGGGTTTAACGGCGTGGCCGCGACGATTACCAGTAACGAGGGTTTTACTA
CTACGCTATGGAAGCTCGACGTGACCGCCAATCAATTTGAGGAACGCGAATTAACGCGAGTCCCAACACCAAGCTGTGC
TTGAGGGTTGAAATGACGCTCGAACAGGCATGCCCGCCAGAATACTGGCGGGCGCAATGTGCGTTCAAAGATTCGATGA
LD-1 TTCACTGAATTCTGCAATTCACATTACTTATCGCATTTTGCTGCGTTCTTCATCGATGCCAGAACCAAGAGATCCGTTGTT
GAAAGTTTTGATTTATTTATGGTTTTACTCAGAAGTTACATATAGAAACAGAGTTTAGGGGTCCTCTGGCGGGCCGTCCC
GTTTTACCGGGAGCGGGCTGATCCGCCGAGGCAAAAGTGGTATGTTCACAGGGGTTTGGGAGTTGTAAACTCGGTAATG
ATCCCTCCGCTAGATCCCCAACGAAGACCTTGTTACGACTTTTACTGTCACAAG
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T i 5 | A 2 ) B 7 SR AN
£3 9MAEAMELRMIFG 50 pg/mD

/%
AR IR WIAEROIE #TA AR ST

LG-1 LD-1 LB-1
LR 149 £1.02 100.0 100.0
ML BEE 979+ 1.42 26.8 0.7 33.2+1.46
i 48.9+1.44 100.0 100.0
SR 98.5+0.77 76.7+0.68 63.540.92
B TR i 21.3+1.91 458+1.02 27.0+1.52
L A gk 7 TS 52.8+1.40 47.4+1.23 46.3+1.23
OREEFERIE 83.8+1.70 100.0 63.3%0.69
R 22.140.99 12.7+1.10 11.8£0.90
95 A R 21.8+2.78 11.7+2.24 19.5+0.94

326 A 97 400 B DL S 1 R B A — 28
ECs, LA AR B BB 25 2% 5, 45 SR W34 % T3
PR R LG 1, JRUNL A1 I i FH 57 B IREC 0 ) 22 57
AN, IR T B M PR EC s IS T S L AT IS e 0 e v
JOR » 3t B 2 Tk FE A 0 o] A 205 o g A T 1 A
Koo X5 TSP HR JIELD-1, = M2k % T 701 28 1k FH AR
W 55 1 R i BCo 1) 75 57 AN S 355 1T 22 18 R TR EC 5o M
1.85 pg/mL, B BAR T HTPI &, 2R 2 B R 0 3
PO T B AR IR AR B o T T P AL AR T A
LB-1, Z I R HIECs A 5.32 wg/mL, W& A% T~ 5 e g,
Wi B 22 B 2 I P A AR A e e AR K R R L i
FE o IR AT UL, ARG o, A 0] 43 55 15 B 0 e
6 P AT 114 B R 17 96 245 700 Sk = M 8 O A1 ) R Tk R BA
e, T 2 S K A4S 5% 11 711) 22 1 28 Tk B ¥ 4 ik )
AR A AR e TR R e R

x4 FEANMER

%ij :J@jﬂ A ﬁjj ﬂ[ jt EQSO O5%EfF
Iy A58 RHER X[ /(ug/mL)
S TEEE  y=2.66x+2.75 098  6.98(5.51~8.82)
LG-1 SRR y=2.43x+2.85 098  7.69(5.99~9.86)
FKBEHFIRIE  y=1.09x+4.30 095 4.38Q2.67~7.14)
LR y=3.65x+4.02 094 1.85(0.77~4.4D
LD-1 ALl y=4.49x+2.67 094  3.30(1.75~6.20)
TR y=3.90x+2.47 092  4.46(2.24~8.82)
LBl LR y=4.07x+2.04 091  532(2.84~9.96)
it y=4.27x+1.51 090  6.58(3.46~12.5

3 it

ASTIESE AN FH 8] G #7172 v 20 5 AR 1e
B3P EC R AR, i B TR A SR 7 7 W) 2
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MR v, JEPPAL T 300 Js S0 A 0 P

T O DL AR A 3% T 7R it R R 5 7 3R D
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