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Effects of seed bio-priming with Pseudomonas fluorescens 2P24 on water-

melon resistance to bacterial fruit blotch

ZHOU Yan, LI Canpeng, CHENG Liao, CHENG Wenjie, XIANG Zuoqin, DAI Sihui, HE Changzheng
(College of Horticulture, Hunan Agricultural University/Yuelu Mountain Laboratory, Changsha 410128, Hunan, China)

Abstract: To improve watermelon resistance to bacterial fruit blotch(BFB), Hongdu watermelon seeds were used as test
material. Seeds were subjected to bio-priming treatment with Pseudomonas fluorescens 2P24 suspensions at different con-
centrations, with sterile water treatment serving as the control (CK). The study investigated the effects of these treatments
on seed germination, seedling growth, and resistance to bacterial fruit blotch. The results showed that, compared with CK,
the 10" CFU - mL"' 2P24 treatment significantly increased watermelon seed germination rate, germination vigor, germina-
tion index, and radicle length. POD and SOD activity in the seeds were significantly higher than those in CK by 113.73%
and 87.01%, respectively, and the treatment significantly promoted increases in seedling root length, fresh mass, dry mass,
and stem diameter. Following inoculation with the bacterial fruit blotch pathogen Acidovorax citrulli, this treatment
helped maintain the stability of photosystem IT(PSIDin seedlings and slowed the decline of chlorophyll fluorescence pa-
rameters such as F./F.,, PI_ABS, ¢Eo, and yo. Leaf POD, CAT, and SOD activity were significantly increased by 13.65%,
76.71%, and 68.34%, respectively, compared to the control, reducing MDA content and significantly lowering the disease
severity index. In summary, seed bio-priming with Pseudomonas fluorescens 2P24 at an appropriate concentration can sig-
nificantly enhance the resistance of watermelon seedlings to bacterial fruit blotch through multiple pathways, including
“promoting germination, promoting growth, protecting PSII, and activating antioxidant defenses”. The results of this
study provide a theoretical basis and technical reference for the biological control of bacterial fruit blotch in cucurbits.
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Table 1 Effects of seed bio-priming with different 0 | I I A ,
concentrations of strain 2P24 on watermelon seed CK P1 P2 P3 P4
germination AbFE Treatment
fhsm RFE R REAFTRH JRAR A S ) o
TreaAtment Germination Germination  Germination Radicle ARG E R R AR ) 725 5 25 (P<0.05) .
rate/% potential/% index/% length/cm Note: Different small letters indicate significant difference among
CK 67.00£11.02 b 49.00£10.00 ¢  18.18+2.63a 5.35+1.51¢ treatments at P<0.05 level.
Pl 78.00+5.16 ab 57.00+7.57 abc 19.02+1.02a 7.48+0.61 b 2 TEIRE 2P24 5| % % 7 JK#F CAT.POD.SOD
P2 79.00+3.83a 71.0042.00a  20.33+0.81a 8.29+0.61 ab Ve = oAl
P3 74.00+2.31 ab 54.00£16.81 bc 17.80£1.56 a 7.78+0.76 ab Fig. 2 Effects of seed bio-priming with different
P4 77.00+8.25 ab 68.00£3.27 ab 19.71+1.15a 8.91+0.48 a concentrations of strain 2P24 on CAT, POD and SOD

T« 7 B0 Edhe Ja AN R NS T B R A B A) 22 7t dk 25 (P<0.05)
A
Note: Different small letters in the same column indicate signifi-

cant difference between treatments (P<0.05). The same below.
23 ARIKERNERERES| & X HERKMF CAT,
POD.SOD &M RIS
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activity in watermelon seeds
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Table 2 Effects of seed bio-priming with different concentrations of strain 2P24 on the growth of watermelon seedlings

Ab R P B i Eviil T

Treatment Root length/cm Plant height/cm Fresh mass/g Stem diameter/cm Dry mass/g
CK 12.77£2.83 b 11.90+0.51 ab 3.05+0.62 b 1.75£0.25 ¢ 0.19+0.02 b
Pl 13.96+3.89 ab 9.99+0.52 ¢ 3.2140.61 ab 2.23+0.29 a 0.19+0.03 b
P2 16.75+4.08 a 11.09+1.29 ab 3.70+0.73 a 2.06+0.22 ab 0.22+0.02 a
P3 13.95+3.38 ab 11.00£1.17 b 2.46+0.61 ¢ 1.9740.24 be 0.19+0.01 b
P4 12.81£3.11 b 11.97+1.16 a 3.05£0.48 b 1.84+0.16 be 0.19+0.02 b
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Fig. 3 Effects of seed bio-priming with different
concentrations of strain 2P24 on disease index of bacterial
fruit blotch in watermelon seedlings
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Fig. 4 Effects of seed bio-priming with different concentrations of strain 2P24 on chlorophyll fluorescence parameters of
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Fig. 5 Effects of seed bio-priming with strain 2P24 on defence enzyme activity and MDA content in watermelon leaves

AWFFRI, P2 e T 4R R K E R A, #EN
2P24 0] G i 20 AR R O S5 RN O T R A B R T
i, R HE VU RS P A K, 1X 5 AT A 98T PGPR {2 4=
BLH a8 — 2,

T DA 95 DR 1 15 G ik 2 w43 A R B K TG 1
AU A AR SN TE R S R 5] R R AR G A A
CERIR DL OB R 2. PrA IR R A
W3 e A I 1 R O A A S T PR AR LR
2, Horh SOD.CAT F1 POD 7E4E #5410 i SE Ak 38 J5 e
AR RFERBEEM . 7% PGPR W tkiE L5 S 15
T HEYHE B A T 8 R R S R Gk
PO, ARWF T, P2 AbFRAE B B AT ED 2 R
T RF R g A POD AT SOD i 5 2 1 i
P2 AbFEH A ff) SOD.CAT F1 POD % 1445 & 2% & T
CK, 1Ml MDA & & %W 2 F#AI, Ui B 2P24 5] &K T 7ETR
AR LRl Jo R e BuE LA AR R PORTE R R Yl
FErR R 1) ROS, 93 JE T 1 4804 , 4 45 4 i JE A
M. RS RS PGPR %S R4 (ISR) 1) it
A PR &

M43 25 7 ' 2 A0 BE A% SR R Wk PSIT s 87 H 0
(1) Z A RE B RE R 4 3R . FUF. 2 R G0 11 B
KGR I B R b, PLABS 256 R BLRE R
WS il RN AR 156 55 2 AN R Y s 9Eowyo HHLT
M QA f5 B 52 A A% 38 I R B VAR G, T VL VI

W sz B FE, A 3 % o AN TR i R PRV AR B o 3 i
1R YL@ W FE Fu/F.PL_ABS H @Eo %K. Vj T,
FIA PSIL SZHNEGH 43 &Y. A, CK HE
PRAEBE 1 5 FJ/F.PL ABS.@Eo #l go &% F[%,Vj
F VI W2 2 T w5y, 3R B0 AR Gt PSIT i fi 1 B4
AR T P2\ P3 AR B fE IR S EUR AR L B
/N FJUF U8 4E FF AE 29 0.80 1Y IE K P,
PI_ABS.¢Eo.yo 1 VI %8 i & T CK, Uit B 2P24
51 K Be A R R S B 6T PSTT IRHIR , PRAFFEL 5
(1o Re ) B A H AR 6 3 e o 25 B AR T 0 12k AN
MDA &AL, 7T AN 2P24 Jiit 5 shbt s
PR ROS (I B R, I (LR 3 PSIT (14514
LSRrI)i 1

2 T M S B R R A citrulli BAT LR G Fh
FEREVE AL 2= R BT VR 25 5 s S P2t IR ok
BRI 2 A B2, KRR, 5B R
2P24 X SEBE A B B A B AR 1 B O, el
TAEW 51 R AL B AT AE BRI 3 PRI TE R S)
BT 4 T M R B ) A R A B AR E AT
CK. SAEG 257 alms ZAH L, AW 5] KR AE
FH &A% RO K B e B AR AR 4 45 07 T B A B
P FA , 75 £ 24 Bl & 60 5 2 R0 24 2% 55 10 R JR T 17
JIEREEE A S Wi DI L RS /R W e 3 8 T
(ISR AH B 78 SCHR B R i ik, FLAE AN [R)iB 4% 75 =

.91.



X ISR 5T

hoE R

e

K

539 %:

[ e P RS B <A 7 R RS S A
A Rt — BRI S WA, AR AR K H SR T
— LI 2P24 FhT A 51 A B S RN S 5 R

SEME, JRAE G B A ACBHAL S 2 A T B A 3L

P PUERIAE 5 W26, Y78 IR FAth & 7 BHE V) 48

T 1 SRR 4 A= P B S B R S R B AR A
25 L PTIR , AR BE O R B I B (2P24) 51 K

Xof P IR 7 17 R RN &) B AR K3 B AT — 8 IR AR

F1, LA 10" CFU - mL"' (P2) &b ¥ 25 & R0 e i, 122 3%

S V0 RAh T B R 2 3 ORGSR K B . POD

F1 SOD V& 1t LA Kz 4l e AR G L 2K L 88 Jo A o

B PR A0 T SR D 0 S R S I, 2P24 Fi 5

R RE S 25 8 o 7 T4y e 0k 20 v R B R A 32

41 1) PODCAT.SOD & 1 , F# ik MDA % &,

W Bk 2% F./JF..PL ABS.@Eo.yo Al VI £ PSII

PERESHON T B, BRI Vi 8953 % T, A1 B T 4EE

PSII (D) RE e BN T AR R . ABFFLEE R A

RS e 1k SR B3 A2 B 4% S s B2 2E ) 51 Rt 7T

Pept 7 HR AR .

Sk

(1] BhAHS, By, Fhad , 55 . 07 ORI Ak BT 5 R -5
AR [1]. BHE S A%, 2022,42(5):33-36.

[2] BAHAR O, KRITZMAN G, BURDMAN S. Bacterial fruit
blotch of melon: Screens for disease tolerance and role of seed
transmission in pathogenicity[J]. European Journal of Plant Pa-
thology,2008,123(1):71-83.

[3] By, EEPK, 2, A VAN M R SR B (R Tt e )]
IR AR AL, 2014(2) £ 137-139.

[4]  ZEFEIT a0, TR, SR FRIE IS 1 1 A D AT 7T Rt
JE[I]. R, 2022,35(9) ¢ 1-8.

[5] T, ERRRR BT B RS i 1 SR P o et e (1], 48
Wk ,2011,25(3):71-76.

[6]  MASCIe, MK 30, TRRGR, A5 . TS B 1 AL B3 B 5 1 0 1)
TR AN 5 2 M (] ARG 2013,39(6) : 100-105.

[77 CALLAN N W. Bio-priming seed treatment for biological con-
trol of pythium ultimum preemergence damping- off in sh2
sweet corn[J]. Plant Disease, 1990,74(5):368-372.

[8] NAYAKA C S,NIRANJANA R S, SHANKAR U A, et al. Seed
biopriming with novel strain of Trichoderma harzianum for the
control of toxigenic Fusarium verticillioides and fumonisins in
maize[J]. Archives of Phytopathology And Plant Protection,
2010,43(3):264-282.

[9] RAWAT L, SINGH Y, SHUKLA N, et al. Alleviation of the ad-
verse effects of salinity stress in wheat (Triticum aestivum L. )
by seed biopriming with salinity tolerant isolates of Trichoder-
ma harzianum[J].Plant and Soil,2011,347(1/2):387-400.

[10] XIANG D D, YANG X F,LIU B J, et al. Bio-priming of banana

tissue culture plantlets with endophytic Bacillus velezensis EB1

.92.

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

(21]

[22]

(23]

[24]

[25]

[26]

to improve Fusarium wilt resistance[J]. Frontiers in Microbiolo-
gy,2023,14:1146331.

/N TR R I A M R T I e SRR T IR AL
HEFR[]. A4, 2019, 59(11) : 2069-2082 .

B, LM, BRI , 45 AR A 0 T R T O R 5 2 R AR B
A RIS 22 REPE I S2 i (9], B SR 22,2019, 40(5)
36-43.

2528 IR, KT . ¢ 6 S M R R A5 =5 v A S ]
Y EF,2018,16(11):3693-3697.

AW, B IR . 56 S B B VA SRS A o 1B AT AL ]
h L, 1995(5) :51-53.

PEER R V,NIEMANN G J, SCHIPPERS B. Induced resistance
and phytoalexin accumulation in biological control of Fusarium
wilt of carnation by Pseudomonas sp. Strain WCS417r[J]. Phy-
topathology, 1991,81(7):728-734.

WEI G . Induction of systemic resistance of cucumber to Collet-
otrichum orbiculare by select strains of plant growth-promoting
rhizobacteria[J]. Phytopathology, 1991,81(12) : 1508-1512.
BARAHONA E,NAVAZO A ,MARTINEZ-GRANERO F,et al.
Pseudomonas fluorescens F113 mutant with enhanced competi-
tive colonization ability and improved biocontrol activity
against fungal root pathogens[J]. Applied and Environmental
Microbiololy,2011,77(15):5412-5419.

Py, EE IR [, A5 AT R A 2T 1 T4l v A R
TP RCR ] BRI ALE,2019(6) : 66-68.

e, G5, T 300, 4 R AR D G S M B R B AR AR X
PR ER AR R A R IR [0]. RS 57 S Rk, 2022, 28
(8):1494-1508.

TREETE YRR AT, 45 . SR (R IR B0 2 FRURT T o 75 i e 49
MRARIE A e L IRF SR HIFE R (7] LA AL, 2022, 50
(9):111-115.

JONI F R,HAMID H, YANTI Y . Effect of plant growth promot-
ing rhizobacteria (PGPR) on increasing the activity of defense
enzymes in tomato plants [J]. International Journal of Environ-
ment, Agriculture and Biotechnology,2020,5(6) : 1474-1479.
MARIUTTO M, DUBY F, ADAM A, et al. The elicitation of a
systemic resistance by Pseudomonas putida BTP1 in tomato in-
volves the stimulation of two lipoxygenase isoforms[J]. BMC
Plant Biology,2011,11(1):29.

RAMAMOORTHY V, VISWANATHAN R, RAGUCHANDER
T, et al. Induction of systemic resistance by plant growth pro-
moting rhizobacteria in crop plants against pests and diseases[J].
Crop Protection,2001,20(1):1-11.

AR BT SRR AL R R R R A e S UG PR RS2
JARARNAE,2015,42(15) :36-42.

MR, 0, 55 G, 55 . A4 PR AR A B89 (Cylindrocladi-
um canadense) X W Fr & R G DR IR [1]. 254k
2013,40(3):515-522.

WEI HY,HAN S, MIJITI M, et al. Synergistic control of bacte-
rial fruit blotch using bacillus velezensis ZY1 and chemical bac-
tericides[J]. Agronomy Science,2024,14(12):2797.



