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Abstract: In February 2022, a bacterial disease was observed on bitter gourd (Momordica charantia var. pavel)

seedlings at a commercial nursery in Ehime Prefecture, Japan. The causal agent was identified as Acidovorax citrulli.

To confirm that bitter gourd seeds were the primary source of infection, we examined the same seed lot used for

seedling production using a loop-mediated isothermal amplification (LAMP) assay (Oya et al., 2008) and a grow-out

test. The isolated bacteria were identified as 4. citrulli based on bacteriological characteristics, pathogenicity tests on

watermelon and bitter gourd, and phylogenetic analysis of the g/t4 and pilT gene sequences. This study represents

the first report of seed transmission of A. citrulli in bitter gourd.

Key Words: Acidovorax citrulli, Bitter gourd, Momordica charantia, Seed transmission

S

il

A4 1 BEFERAMEIRE (Acidovorax citrulli) 1%, 7)) FHE
WIVR AN T W A KT TR E R C . H AR Tld 1998 4E12
A4 (B, 1999; IS ,2000) TOFSEDHER SN TLL
FERFEMIIZ IS L T\ A%, Z OHREEB Y] 2 BiBRIC & ) AR &
NTWD (EMKES , 2023), AREMIE L ISR TEY L
(Rane, K. K. and Latin, R. X, 1992), HARIZEA L7286 AA
By AU VEOERTERGEELZ RIZFTI D, HARITER
FEELE E A OfE FALWE T Ol AZEE L Cld, flENC B0
B B ET BRI L AME 2TV A 2K
L TWRWZ EREEL. 2O MAEAFISERT 5 2
ERRDOTVD (FRIRA, 1950; FEAMIKESR |, 1998) 2022 4F,
FIREORMBWHICBW T, =7 )HO 1 afE JEAR)
DF) 8 EITIEMIEIRDFERE X 72 2 & 6, M REIBE T IS
FEZBAKEEDS S 0 . BEEAEIRD D A. citrulli 355 #7572 &
. REOEGEDIEINTH D EWHIH L7z —REGFE L
T VETREDNIA, = AT VBT 5 A citrulli D
TR DHE X R — Ty =41 T A citrulli O &G
#4 (Cheng and Huang, 1998) HFERINTWEL I E0H, =
H VBT BHETAEGIZ OV T, SRR S N f T £ A

—0 v FOFETEHWCRERIT> 720

MR RUAEE

HAET
A. citrulli (2 X 38R AFER S 7= ) BEERI A W72 [H
—ovy MiTZEL 72,

HERAIE

1. LAMP XIC KB A. citrulli D&

TEF- 1,000 F % BB & L, B ARE THV 505 A2
X BHET- RS 5 O LAMP 312 X 2 HH (k&5 , 2008) 12
E 0 A citrulli DB % ATz AERIE. U TS A 2BEEH
7E 3% 1 LoopampEXIA (B LAAFR AT, ) K OB IR e
WOBLZIKI NG — 2RV T4 7ar ba—Lobok L
FTLZETHRLIZe RV T A7 b= VROATT 47
3 bE—)Lid. YPPS319 #ROMIEERE R (KES , 2008)
DN ZE K & 7z

HUE, TR REUR



36 HE W By & PTG

& E7E o 627

2. Grow-out test ICKBEFORFBABERKFRAHLSD A.
citrulli D5 &g

W AR FED /2L b LA (47emx32cmx6.5em) 3 LIS
TEF 1,004 BBLZ3EFIHEEL, 797 —Fvv 7
R, R (JREE 80%) T ATRSMEN (W 14 KEH
30T, HEHI 10 WpR 25°C) TR 3 ERIERET L. WBEH O A #
EIA L7z, BRSO LN, Aac A LA A MY v T
(Agdia f1: , Elkhart, IN, USA) % W TRtk & 7 o 7258R3ED S
WMZEREH (NAKH) ZHWCHBEICL Y 5EEiT-o 70,

3. PEEREDORFE MR

HIETOHEL 72 % % NA 55T 3 HRsE (27C) #. WE
FRARTH 10 cfu/mZIEEH L. =7 0 (s 58ER
[l — ) MR A A (W Yo~ 25 2) \[CHEHR L 72,
F 7o, WRZERA KD B n A GHAE L 72 SRR R X & 3T 7o B
FERIE. AT (W 14 Bef 25°C . W5 10 e 227C)
THEHEL, WHMOBEL MR L. BEE O JHE L 72,

4. FEEORE
1) HEPETEIRHER

RIEFABRIC 2. oL 72 % NA ¥5#0C 3 H iR (27C)
L 7 . API20NE (BioMerieux, Marcy I’Etoile, France) % #|
ML CHMESEEZMHAE L7z, o7 — % %512 The
Bacterial Diversity Database (https://bacdive.dsmz.de/dashboard)
ZHMH L. API20NE 15$0 88% S 2 il i & B L 72,
2) BFREEHRT

2. D5 EEHE @ gltA (Type 1l Citrate synthase) {2 & OF pil T
(Twitching motility protein) JH 1z 1-5HIT 2D CT o1 AL EAT %
fTo7z0 SR OX R IE T 0 = — PCR THIF &S 72, 2

Turbidity
0.7
0.6
0.5
0.4
0.3
0.2
0.1

0
0 10 20 30 40 50 60 70 80 90
Time(min.)

(A) —ES —PC NC

M: 100bp DNA Ladder
1: ES
2: PC
3:NC

Fig.1.LAMP assay results. (A) Real-time turbidimeter
observations. (B) Agarose gel electrophoresis of LAMP

products.
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Fig. 2 . Symptoms observed on bitter gourd (left) and watermelon

(right) leaves 10 days after inoculation.

(ES: Bitter gourd seed extract solution; PC: bacterial
suspension of Acidovorax citrulli (YPPS 319); NC:
distilled water.)
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Bitter gourd isolate
Acidovorax citrulli strain 30064+
Acidovorax citrulli MAFF730196 (Melon)
Acidovorax citrulli MAFF730199 (Melon)
Acidovorax citrulli MAFF730201 (Melon)
Acidovorax citrulli MAFF730184 (Watermelon)
?{ Acidovorax citrulli MAFF730186 (Watermelon)
Acidovorax cattleyae strain 30134+
Acidovorax avenae ATCC19860r
Acidovorax sacchari HC-19r
Acidovorax konjaci strain 30072t

Acidovorax facilis strain 30063+

Fig. 3 . Maximum-likelihood phylogenetic tree of the bitter gourd isolate, six strains of Acidovorax citrulli, and five Acidovorax spp.
The tree was constructed using a concatenated 882 bp sequence from two genes: pilT (399 bp) and gi/tA (483 bp). Bootstrap

values >70% from 1,000 replicates are shown at the nodes.
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