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Effects of different fermentation conditions on Acidovorax citrulli
infestation of watermelon seeds

XU Xiulan', LU Yu', ZHAO Zijing', WU Ping', SONG Shunhua', GONG Guoyi', ZHANG Haijun'

(1. Beijing Vegetable Research Center, Beijing Academy of Agricultural and Forestry Sciences , National Engineering
Research Center for Vegetables, Beijing Key Laboratory of Vegetable Germplasms Improvement ,
Beijing 100097, China; 2. College of Plant Protection, China Agricultural University, Beijing 100193, China)

Abstract  Acidovorax citrulli, a typical seed-borne bacterial pathogen, can infect many cucurbitaceous crops. Pre-
venting seed infestation plays the first key role in disease management. This study analyzed the effects of fermen-
tation conditions on A. citrulli infestation of watermelon seeds. Watermelon seeds were fermented under two tem-
peratures (20C , 30C) in inoculated watermelon fermentation liquid. The fermentation liquid sample and seed
sample were taken at different fermentation time points for the measurement of pH, bacterial cell density in the
fermentation liquid. and detection of external/internal seed infestation, as well as the evaluation of seedling dis-
ease incidence. The effects of fermentation conditions on watermelon seed infestation by A. citrulli were system-
atically compared and analyzed. The results showed that A. citrulli in fermentation liquid proliferated rapidly and
cell density reached the peak of 10" cfu/mL at the first 24 h of fermentation, and then declined gradually. The
maximum amount of A. citrulli on the exterior of seeds fermented for 24 h was 4X10° cfu/mL, and infestation of
the interior of the seed coat (10%) and embryo (1%) were also observed in 24 h. However, fermentation tem-
perature affected neither the seed infestation of A. citrulli significantly, nor the seedling disease incidence. Addi-
tionally, the bacterial amount was significantly correlated with pH value in the fermentation liquid. The present
study indicated that controlling fermentation temperature could not reduce the seed infestation of A. citrulli. The
reduction of fermentation time is a key factor for inhibiting bacterial cell growth and preventing seed infestation.
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TR Y0 R BESR (bacterial fruit blotch, HLFR
SIS B H PE AR B Acidovorax citrulli (R4 £y
% Pseudomonas pseudoalcaligenes subsp. citrulli;
Acidovorax avenae subsp. citrulli) 5|, 7] 1 5K
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1.1 E#HRIEFR
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F AE ST SCPY T & 5k 40 1 REP-PCR 4354y T AL,
WAREIE T 1520 il RAFAE — 80 CukAfih. BBk
LR 95 ok M PF B 9% 5 GE B 20 g/L, BiiR
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1.2 B\FFREESE

AT A FH Bk B A 3 g 22 G IR 52 Clt e < 3t
TR R BB ETEEE IS AU IR 1 AR Y
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FRERE 24 h 1) A, citrulli Xu 3-14 B 6 # & B
PR Xu 3-14 B 1 mL, HZKEZ R 10° cfu/
L X IR R AN H2 T 1) R IR TR T R I I A T R
SR 20CHI30°C L4 DML . BEAAFRIRLL 60 1/

min IR B3RS 5% 4 0 AR R T 12,24,36,48,60 h
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Y 4 h U R PR R B 15 s M IRIE M L%
FK A B 50 mL B4 H,8 000 r/min & .0
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Table 1 Comparison of Acidovorax citrulli infestation in watermelon seeds under different fermentation conditions

T AN B i/ logio (cfu » mL— 1)

PARFN B I e 5/ 6 FiZIERGL A/ 20

Zzﬁéﬂﬂ'ltﬂ/h Bacterial amount on the exterior of seeds Infestation rate in the interior of seed coat Embryo infestation rate
Fermentation time
20°C 30C 20°C 30C 20°C 30C
24 (8.6£0.3)a (7.97£0. 2)a (10. 8£3.6)a (9.6£1. Db (1.4%£0. Da (1.3£0. 8)a
48 (7.7£0. Db (6.9£0. Db (13.2£4. Da (15. 8%0. 8)a (1.4£0.9a  (5.5%0.9a
60 (4.6+0.3)c (5.0£0. Ve (10. 3+1.6)a (13.8%1.8)a (4.8+2.5)a (4.1%2.2)a

D) [F)—5 s HA AR 7 BB R TE 0. 05 KF2F AR,

Values followed with the same letter listed in the same column indicate no significant difference at 0. 05 level.

2.3 AEAEBEHETARMFHANELERE
TEAN[R) R BT EE T K BEAN [ s [B) 7 Hh v J
I AR R EE 9 005 (L 3) B R W 2 2% SR i 3%
BIFE 10002647 20 CARPF T 7 R 45 & B[R] I s
IR A FA T 30 CHEAIR, 7E 30 C &M T, &
% 48 h J5 , BT R IR B IEAE . Ry 11, 7%, T 7E
20 C MR B R 09 R B = (B R A AE K 8% 60 h
Ja oo 10, 1%, S5 RFHVE VA7 R B R, &
FEIR AR A, citrulli ST . 2 S 2098 K4
WA KR 1020, HAR 20 CA&F T KRR
WAL o i TR U B2 X 4 1 A0 SR I S M O S I 3
ANFETR R RO B T4l it AR IR TC R
2.4 ABEHSWHFRIMNEEENEXES
PRI ST AR I 45 R G — 3%, 255 0 RIS
JAFN T B A b R TR B X T AL citrulli JRGFp
AT S R T A T (B X b - SN I i
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251

20 030cC
E3120°C

151

Y RIE %
Seedling disease incidence

! RO J

60

48
REER ] /b
Fermentation time
B3 AERERE.GRESE TR LT
HERRELR
Fig. 3 Disease incidence of watermelon seedlings
germinated from the seed harvested under different

fermentation times and temperatures
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Table 2  Significance analysis of the effects of fermentation time and temperature on Acidovorax citrulli infestation in watermelon seeds

P{i P value
%"ﬁ? & i Hi Ao P % s THS S
¢ HFSh R P B B T AR M B e
Factor Bacterial amount on the Infestation rate in the . . . . .
. . . Embryo infestation rate Seedling disease incidence
exterior of seed interior of seed coat
R TR 0.233 6 0.910 0 0. 656 1 0.393 3
R PRI [ <<0. 000 1* 0. 866 7 0.459 7 0.670 9
R IR [R) X R R 0.133 8 0. 840 4 0.849 5 0.908 1
1)~ RR .3 (P<<0. 05),
* indicates significant difference (P<Z0. 05).
XA pH R B L R SRl 3 i
JTE

TR T AR B A RN B =[] A G
BEAT AT IR MR pHL L i TRV P 1Y) T i AR
PR P A S A DG (P<20. 05) . o R K
pH 5 & A T (AR G R B i (R =0, 843, 181 4)
[l il 2 s AR pH i AR (5. 0~ 6. 0) 3 ‘FL
A. citrulli B 1 pHAGT 4. 0 B} A, citrulli 1
AR TR

AIIFTE K LA R Gt W 1 A [ Jd 8 2%
s P TA ae  vh JA PEER P 7 JTG IR T 114 34 5T
AT T AN [ I A A R ol R g R Y R R
PRI R IR P TNV R Ll 1 B A I
24 b IF ] DUAR Y 2 B3 P RR R B A O I i
Xt A, citrulli RGEFFT IR
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PR TR pH BRI SR T AR BERTIA A, citrulli
PR BB, FRIG N T % G IR 1 B e LR
AAIEFDF 1B B B 2t P Bt 2 3 B iz 5 i

PA R4 307 20 Toie Wy B5 i B0 T
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