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Abstract  Acidovorax citrulli is the causal agent of bacterial fruit blotch, which causes serious losses in watermelon
and melon industry. Type [l| secretion system (T3SS) plays an important role in the pathogenicity of A. citrulli.
The hrcQ is an important and conserved gene in forming and maintaining the function of T3SS. However, the bio-
logical function of this gene in A. citrulli is unclear. Therefore, in this study, we analyzed the functions of hrcQ
by gene knockout, virulence and phenotypic determinations based on the wild type strain Aac5. The results
showed that the hrcQ gene deletion mutant strain caused significant reduction in pathogenicity, swimming motility
and biofilm formation, and it lost the ability to induce hypersensitive reaction in non-host Nicotiana tabacum . Be-
sides, the expressions of hrcJ and hrcR genes were decreased in the mutant strain, indicating a positive regulation
of hrcQ to both genes. More importantly, we confirmed that the deletion of hrcQ resulted in the loss of virulence

of Aac5 on its host. Taken together, these results indicated that hrcQ was the key gene for maintaining the patho-
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genicity of A. citrulli.
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5N EOR 1A 5K W8 55 F I 98 728 Bk 1) B0 1 58
AR TR ) B O U AT B R S AR TR AR AT SR
AEFEOR AU . TERIERR B AACO0 - 1 B #k
hreC JE PR ) 5 2R A 45 B PR 3k 2R T B 0 S 3l
P AT e T 8 KW hreR Jk T B2 R
MH21 FARTEIPG M B B 51 HR 687, B A
BT B R B 0% 58 4 RN Wang 05
I hpaA F1hrpG K& R 58 A8 U 1Y) 38 6 i 2k L2400 Y
TR BEELNY,

HreQ it T3SS B B 1 JoE & I B
RSz Ff 2 2 Fr T3SS 58 B 45 14 1) L 22
YR A e 2 B AR K R 4% BER B Xan-
thomonas oryzae FIRFIHZE W AN E X. campestris
th HreQ X 4E 47 40 i B0 P FTE T3SS Hi Dy fig
SCEE SR AE P ISR 18 P hreQ AR WLARGE
A5 B BT R WIVE IR R 1 Aacs RS %

P AACO0 — 1 HAFAE hreQ JE Y ST H m B fRAT
P FRATHE reQ FEDA AT BETE PY TR 17 £ i 7
RS A FE 2 . O A PTG R BT 1) e
e PRLEBORE A B A BE 5 3 o A DY R o8 42
BRI T Aacs (WD BEIRRH hreQ 3D [l N3 2 5 R
TESUR PEFR I PRI TTHR . DL hreQ 5 HABIE [ 1]
TR RIEAT TR R - AT AR B0 e
How R PRI

1 HESHE®

L1 #Fs
L1 @Rk O R A

ARG T B AR B ok IR 1, Ve TN IR TR
A. citrulli R HATE R T King”s B(KB) 1 fr 2%
28 C1EF% s KIGHE Escherichia coli I HATH FHkE
T LB IR 37 CHigt. LA RLMREE SN 2R
T8 & (ampicillin) 100 pg/ml; RAPEE 2R (kanamycin)
50 pg/ml; % & (chloramphenicol) 50 pg/ml..

®1 KAHARPTANEKJRESY
Table 1 Strains and plasmids used in this study

T R S TR FEPE SR
Strain and plasmid Characteristic Source
Ffk Strains
Aach WA MR, A HEEPiME AmpR, the wild type strain [18]
AhreQ WP AR Aach SR hreQ FERIRASHE . B N HEH &P AmpR, hrcQ knock-out mutant of the WT Aach VNI
AhrcQcomp AhreQ RAFKRH AN hreQ FEH BT HFHEEZPE  AmpR, KmR, AhrcQ complemented with ArcQ gene VNG
E. coli DH5a KIGHT B A7 45 4 i Tiangen
F-, ®80dlacZAM15, A (lacZY A-argF) U169,deoR,rec Al ,end Al,hsdR17 , supFEA4, X~ thi-1, gyrA96 relAl
Jiki Plasmids
pK18mobsacB A sacB BERESIEAL S A At FIBE R il KmR, contains the sacB sucrose lethal site [18]
AR ArcQ 1) B AR A A, RARE RStk -~
pK18-hrcQ . A A AHFF
KmR, suicide recombinant vector used to generate the mutant strain AhrcQ
41 N HI S kR A, R
szl AT R A E R .
KmR, broad host range expression vector with lac promoter
BBR_hreQ A hreQ B 7 Bef) pBBRIMCS-2 {4 ] T4 2t HANERR AhrcQeomp, RAREE R btk A
P KmR, pBBRIMCS-2 with fragment of hrcQ gene for AhrcQcomp 2t
pRK600 SRR E B AR, R R P CmR, helper strain in tri-parental mating [20]
1.1.2 RAEPLE BIRAFE] ; Thermo KR 2 O HL s American; Molecu-

2X Taq PCR Master Mix, K& 446 Bl H7 (Jb
FOA R A KOD plus Neo @i E . TOYOBO;
Infusion JCEEZE M S Q5 VI » Vazyme; [Fhi 72
B & S 3 B I 2 Ak [l SO R & Axygens
MAE R R 40 DNA $#2BGR 5] & BioTeke; SuperReal
PreMix Plus fll FastQuent RT Kit, KR4 L BL 4
DA RRZ w50 B FH 5 9 B A R R (s
B, DHP120 v A fE R 5246, Bl Segmias )

lar Biology FastPrep-24 #FEEHL, (MP Biomedicals,
German) ,
1.1.3 Ex#

B 975 King’s B(KB) 37 % (pH 7. 0) . &
F 10 g.MgSO, 0. 75 g K, HPO, 0. 75 g, N =
7.5 mlL; LB B33 (pH 7. 0) IR 5 . BEEFE
I 2.5 g NaCl 5 g; [l BLr M R G515 77 4L (pH
5. R MR 5 g BERFREY 2.5 g, NaCl
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2.5 g.MgCl, « 6H,0 1. 015 g; LA | 3 Fpis F Bk 2y
InAZEW K 2 500 mL,121°C, K& 20 min, 0.3%
AR SR I (pH 7. 0) 41 & & FL IR 0. 06 g,
TEEER B 0. 06 g BEEH#Y 0. 6 g IMAZER K R
200 mL,121 C &R S EKE 20 min,
1.2 REHE
12,1 hreQ FEF 8k % KL E AR 00 f

FIH Primer 5. 0 #4411 514 hreQ-1F/R #1

hreQ-2F /R, sl Aach W #k hreQ FEF 1 iR
B IR A DNAMAN 5. 2. 2 % Aacs 5 AAC00 - 1
PEAT X, FE A AR R 100%, BEITHE %) hre-
QL-F/hrcQL-R I hreQR-F/hrcQR-R, L P4 JI\ W fig
Aacb F:FH4H DNA R, PCR ¥4 hrcQ(Aave
_0450) LiF AN R iE A BE. i overlap PCR A
RO R B AT BE S E R AR R
pkl8mobsacB H I il B 4H ki pkl18-hreQ,

®2 BHRBRYEBRANFFASY

Table 2 Primers for amplification and detection of target fragments

519 FF31(5"-3") PR/ /bp
Primer Sequence (5'-3") Size
WEFB1 GACCAGCCACACTGGGAC 360
WEB2 CTGCCGCACTCCAGCGA

hreQL-F CTATGACATGATTACGAATTCGTGGGGGAAACCTGGGA 568
hreQL-R CGACCGCCTGCCGATCCCCCGATCTCGGGACTC

hrcQR-F GAGTCCCGAGATCGGGGGATCGGCAGGCGGTCG 431
hrcQR-R ACGACGGCCAGTGCCAAGCTTGACGGCGACGCATCCC

C-hrcQF GGTACCGGGCCCCCCCTCGAGACGCATCCCGGCAACG 1 603
C-hrcQR GGCGGCCGCTCTAGAACTAGTTACTGGCGCGCCTGTG

hrcQ-TF GTCTCCGTGCCCCTGTC 469
hreQ- TR CGAGTTCTGCGGGTATGTG

JC-hrcQF TGGGTGTTGGAGCTTTGG 1 059
JC-hrcQR GCGAATCGGCACGACTAA

SR ] 15 i 4 RS2 H Jir L 7 29 2 A TR B
T3 S A B BB pRK600 1R I i 64T = 5%
AZLAE K pk18-hreQ B AL 2 5 JNWEFR I Aacd 1,
S Amp Fil Km $iid i) KB Ay b % £ 558 i
Sl A T KB+ Amp® + 1026 RERE ST M- L
B T pK18mobsacB i fi H & A JE BE 2 5E 17 5L
sacB, PR HE A2 T0URE 1Y) TR v T A8 & A RE R 1 o
MR A A 5 PRIBCA: K H 1 BB 7 o ol T SR B0 B o S
5% WEB1/WFB2M & JC-hreQF/R 5| ¥ #F 17
PCR BiE , J0E1E A 19 PCR 7™ 432 I 75 PR IR 35 0E
I 2,

1.2.2 EAHE MR IF %

HAE hreQ FE R H, 315149 C-hreQF/R, LA
Aach DNA AR, 334 3L R K i )G 2h 11591
FEENH 5T . IR JCAEE el B 3k R R H
Ja 8 h B pBBRIMCS-2 #4k % 4% . 5% pBBR-
hreQ H AN, fd ] JC-hreQF /R 51 #3147 PCR ¥
UE . 2570 IE A Y B G BRI L A pBBRIMCS-2
FARIE A5 M13-F/R P 3E. SR A =R AL
SE T3 ¥ R TE TR 28 . 3547 PCR K 3 54k
S 2.

1.2.3 HmAMNE

SR WS S5 Rk R AL R B 2 (R
Sk 2 5 FIEDR R IVEL2, AR
P43 B A0 T B A A F R HER AP ah . PR
9 L, B 5 ORLPE JINFP T EHK 9 #5. AE A 10 R
R, 4hifEiREE (25~28'C) K & 2 BN
Ji s AT S HE P

BY A RUBE R Aach 58748 B PR 2 B AR R AR IR 5 B
FRFEXPEAN B OIS AR (8 JC B K E A I
TR EE A 3 X 10° cfu/mL [ R AR 200 mL., i
—URPETCTRE Sk B BV 510555 V8 IR R4 i
W R B IE TR S I R A R 3 A IS IO
IR IR, WSS S5l O R SRS 25 I E T
IR ARG R4 P, & 16 h IR . 28°C, 8 h MRS,
16°C HAIXHRRE 85% . P 8 d J5 AR AN 1E
L ITRERIETR A S IR EE 3 K.
1.2.4 yAEGMER A E

FMAE AR B AE R A KB AR5 77 L 58 15 B 4=
RUTR AR Aach . 5E7F B AR AN 4D B Ak 25 X% 5500, B0
TR TR S I AT TR 7K W F 877 DA AR 90 4 TR
WeRESh 3>X10° efu/mL, A 1 mL Jo& 4 5 #5 %
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B 200 pL BT  VE S T 400 Ok 2 5 18 ik g B
Ak s AT TR 7K R B IR BT IR R A v, 16 ~
28°C, AHXHEEE 85% ;24 h 5 WLEA o it Btk [ v
R I EE 3K,
1.2.5 @ah el e

67 FH T B KK P8 X TR R 17 TR A8 TRk B R 2 3 X
10° cfu/mL, R EETRASHL 2 L 525076 0. 30022 [#
RBg IR AL, 28 CIE B 557 48 h, M-I Y
T HATUN A IRIC SR IR T G .
ANRPRIETT 9O WAEYFEL AR ER 31K,
1.2.6 A4 kAl

KB i 4 b5 o J 40 55 107 A5 U i Ak L 8 A8 pk I B
HNEERR BT EE R KB AR RS 77 3578 vh It R A,
PR E E 3X10°8 cfu/mL, L 1:100 B9 ELFI#
PR BT I 500 pL B VRTE EINA I LI
24 fLARH, 28 CHEE S TR 48 hs SRS MU A
W TS 22 /K IR 36 - 80 C [5E 20 min J5 , 44 3R 1M
AR 1 mL 0. 19045 Fh 54 (5 45 min, JCRH 7%
KB 5 WL, 37 CHET 5 1. 5 mL 9520 LBV I
R O AEYIIE 2 b, IFTE G EE TRl e e 6
BRI ODsgo ™, DA X A= 4 B B4 TE 16 T 147
EPERE R, BREMRIETT 9 IAEYEEE,
RIEL 3K,
1.2.7 HFEHRAEKELNE

W A B PR TE KB WA 772 rh 55 3% 2 %0
B A R & 10" ofu/mL F 10° cfu/mlL,
R — R PETCEH I 2 W B T 3 A 28 2
FEI 2 JRI PSR $6F 1,24.,48.72 F196 h
Je > WU FHR BE R 10° cfu/mL i F AT & 9 1 0
Y WLEE AN B O VR BE Ol 10° efu/mlLL (1) 55 Fh B
PRALEE 70 6 s B i BCETFR 294 0. 5 em”
FR 28, f T MP AL SRR , IFAE 7 2000 B Ja IR A T
KB BB R; #7328 CIF 7 48 h, S it 4l i
R, R ER 3K,
1.2.8 RT-PCR Ml %

i3t TRizol Jy k4RI A= BU B #E Aacs FHZEAR
Bk AhrcQ (A8 RNA L FF 4T RO 51 cDNA R &
Gi—JAT % 100 ng/pL™, AKEHE rpoB fE N
WS 5 WP, X T3SS M 2% 3 B ChrpGL hrpX .
hrpE hreS hreR Fl hre] ) HE B A EL P (F1iC
FLiP) RIS B (LuxR) b EFE R (cheA)
P4 B GrpoND i#E47 qRT-PCR #6510, 5| ) )7 51) W

3. R ARG AE B (27 1 7 1R D E P 3k
LS i

fi@ﬁg’%}?:fﬁt 15 mln;95C 10 s, 60°C 30 Sy
72°C 30 s,40 PMEFH;95C 15 5,60C 1 min, 95C

30 s,60C 15 s, I EE 3K,

£3 KAEEPCRSIYFTR
Table 3 The list of qPCR primers

514 5191751 (5'-3") FERIR/N/bp
Primer Primer sequence (5'-3") Size
hrpG-F  CTCGCCTGGCTGCTGTT 136
hrpG-R GCTTGTAGATGTGCTGCTCC
hrpX-F  GCGCTCACGCAAATGCT 175
hrpX-R  GGCAAGCTCCTCCTGTCCTA
hrpEF GTCAGGATGGACACGCAGGC 162
hrpE-R - AACGCATGGTGCTGGCAGAG
hreSF ATGCTGTGCCTGCTGCTG 142
hreS R GCTTGATGCCCTGCGAG
hrcRE  CCGCAAGTTCCTGGACAAG 144
hrcRFRR - GCCGTGAGTTCGGTGAGC
hrc]J-F CGGCAAGACCTGGAACG 151
hreJ-R ~ GCGACGCCATAGATGAAGC
fLUCGF  ACGCACTCCAACGTGAATC 165
fLCR  TCTTGAGCAGCAGCGACTT
fLiP-F  GACGCCTACCTGCCCTACA 173
fliP- R GGCGAACAGGGCGAAGT
luxR-F  GTGAGCATGGAGCTGATGGG 133
luxR- R GCTTGGGTAACGGCAACG
cheA-F  CCATCGTGTTCAGCCGTTTC 126
cheA-R CATTTCGATGCCGTGGTCG
rpoN-F  GCCGACACTCGCTCTTGGA 158
rpoN-R  TCACGCTCTGGATGAACTCC
rpoBF  GCGACAGCGTGCTCAAAGTG 134
rpoB- R GCCTTCGTTGGTGCGTTTCT

2 HBRE5HH

2.1 REFHREEAPEROEFSWIE

AR W = SR AN IR S 5 5 R BORE pK18-
hreQ 3 ABF ARG AR Aach H . 28 [R] P8 H 21 DS He
FHRRICARICHY hreQ JEAERR . DLV JINIGE TR 7 4 S
519 WEBL/WEFB2 Xt 3845 19 R AL bR £ 4T B ik - BEAS
I 360 bp BYHLYK AR (& Ta) o B 5 H oy 78 T
W2 s o H ARG 25 AG I 51 ) JC-hreQE/R 4T
PCR Bk » SRAEMRICHE Y4 2 7 Be (& 1h) L SR
DIk hreQ 2N o DL RIREJ5 ¥4 HAN A L pB-
BR-hreQ T AR 6 238 A 5 1 5% S AL
AR 5 R EAT PCR A REAS 47 18 ) A 17 19
hreQ(1 059 bp) Fr B (& 1b) , H X 745 5 5 H 2k
9 —BC AR E AR MireQeomp,
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M: 2000 bp+DNA marker; 1: Aac5; 2: AhrcQ; 3: AhreQcpmp; 4: BHH:XHE -
a: WFB1/WFB25[#PCR=4#6:1; b: JC-hrcQF /RE |4 PCR =446
M: 2000 bp+DNA marker; 1: Aac5; 2: AhrcQ; 3: AhreQcpmp; 4: Negative
control. a: Detection of PCR products with WFB1/WFB2 primers; b: Detection
of PCR products with JC-hrcQF /R primers

1 SRIEHR K BANE R B kA il
Fig. 1 Electrophoretic detection of mutant and

complementary strains

2.2 HmAMESER
BRI R AacS (WT) RAZRR AhreQ FIH AR

90900
ki

AhreQ  AhrcQcomp a
a
60F == b
o
5
ﬁg 4ot
=2
e O
B2 20}
5 c
WT AhreQ  AhreQcomp  ©

K R

PR AhreQeomp M 55 H Ff 4 B 19 V5 I il R &)
-8 d JE JE 2 P9 (& 22) JEKE 2b) 2 7 &
B K DL » R IR B A 7 AacS (W) J5 75 I
TR _E BN R ERR RN AR (R B f5 1A
FRBEY I, T OB R v R R A 4 5 T 4 e o8 AR
NreQ BYPE I F 0 G B S5 & AR » 6 B 2 A8 e 1t
KT TR R BN AR MrcQeomp J5 PH R
Fr b7 AR YR BE 5 B 158 BH B R B AR 4Pk & 20 )
(B 2a1,2), HeFh e BRG T 1 & R B 478 IR 4
W (A5 PE NG A — 2 (] 2b1,2).,

VORI IS W 25 42 8 d )5 R A i 5 4
R HE A B A= T Aacs , AR MrcQ FIH AP 1R B
MhreQeomp i T4 RS 1 19 T8 468 £053 1o 58. 5.0,
52. 9, A R T8 80U 3R 37. 56.0.27. 44 (/] 2¢
~d), Herbr, 5 B AR TR R RN AN T AR AT L 2878 B Bk
NrceQ X PG I B0 PR R B B3 25 5 (P<<
0. 05) » 20 hreQ FEP 1R VY IR B ) BOW RE

080
‘Q@:%

(C)

WT AhreQ  AhrcQcomp b
a
ap T
% N b
e =
o J -
2
s 20
2
c
0
WT AhreQ  AhreQcomp d

a: ()P JRF MRS dJ5 AR, ()7 RECHHERS dJS AERR; b: G)FHIRT -8 d) MOAER, (4)8HIEE
MRS )R BYAEAR; o VIIRSD AN dJS BRI A d: BHRLRTEMS S B Fa 5. 6 SR 307

ZEGH TR, 7 IF) - B R R T bR 1) 22 5 35 (P<0.05)

a: (1) Symptoms on watermelon cotyledons at 8 d after inoculation; (2) Symptoms on watermelon leaves at 8 d
after inoculation; b: (3) Symptoms on muskmelon cotyledons at 8 d after inoculation; (4) Symptoms on muskmelon
leaves at 8 d after inoculation; c: The disease index of watermelon seedlings at 8 d after inoculation; d: The disease
index of muskmelon seedlings at 8 d after inoculation. Different letters indicate significant difference among strains by

using One-way ANOVA test (P<0.05)

& 2

BN ERE AacS,AhreQ 1 AhrcQeomp B £k X P JINFN & TN &) 8 30 1

Fig. 2 Pathogenicity test of Aac5, AhrcQ and AhrcQcomp strains of Acidovorax citrulli on watermelon and muskmelon seedlings

2.3 MREESMRENELSR

TS A Aac5 (WT) AR AhreQ S H AR
E M AhrcQcomp B & W T = 4 M 5 Nicotiana
tabacum 1, TEEKAE R B PEXS B (CKD L 24 h J5 W

ZReE B IS AacS (W) 2 AhreQeomp BRI Y
FEAE S R OV RS AreQ IR RN BES S i L
PR ) A (B 3) o 3B hreQ 2K S {45 PG TN
FRPER T TR AF 3 =AM et i N A RE T
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AhreQ AhrcQcomp
3 MEEHMERENE
Fig. 3 Hypersensitive reaction test on tobacco

2.4 EHENELR

TE 0. 305 >F i P K5 37 5 ol 5 AL 3o ke 1% 30 5
BB I X R R T AR R T I A A5 R IIA 4
JE7R - B A B AR AacS (WT) (RAERR AhreQ FIH.
FME B AhreQeomp [ B & ELAR R/ 1. 03
0.55.0. 86 em([&] 4b) . 5 EFAERIGRIARAN EL » RAZ PR
MhreQ BT TE B9 % B AR 4 /). 22 5 3% (P <
0. 05) 3 111 5 &AL BRAH LU , AN G IR A0 22 18 B AR 1 2
BRI T —5E s S BE ST (H -5 B AR T B AR AT LE
PSFEAE 835 2 57 (P<<0. 05) (J&] da~b).

WT AhrcQ

AhrcQcomp

1
1

S
T

b
—_
—l

Cc
e
——

WA B/ cm
Colony diameter
<
W

WT AhreQ AhreQcomp b
a: BEREARAE0.3% - [ PR B 3 B (RI2 205 UL; b: B VA EAR e
S50t (BRI T 2203 Wik, S ) 7 BESR 7R TR R W) 22 5 S 3% (P<0.05)
a: Swimming ability of the tested strains in 0.3% semi-solid medium; b: Statistical
results of colony diameter. Different letters indicate significant difference
among strains by using One-way ANOVA test (P<0.05)

B 4 AacS,AhrcQ F1 AhrcQcomp i35 N &E /1l E
Fig. 4 Determination of swimming ability of Aac5, AhrcQ and

AhrcQcomp strains of Acidovorax citrulli

2.5 HEYIREHENNELER

P A U PR AR L 5 A8 bR RN B KD TR R BT IR B 1 AE )
22 25 S SR g £ J e FLRE N 2 B 18 (1] 5a) .
95 % oK LRI E 590 nm &b H IR SEAE , 4371
3 1.18,0. 64,0, 94 (& 5b), HEFARI Aac5 (WT)
PAMRAR L, RAB KR AhreQ T TE B A2 W S 22 Y €2

J5 » ODso 2 3 FEAR (P<<0. 05) » 1 B A= W ETE 1 g
18 TR Y5 BANE AR B AE Y IEAE 590 nm 4k
Bz & 5b),

0.0

WT AhrcQ AhreQcomp b

a: BPAERIE bR SRR AP REE 45 S S R TEIROR SAR24 4L
TER— R R A . 10 AacS; 2: AhrcQ; 3: AhreQcomp; b: OD,
GEHEER . MBI 220 AT RROR R IRIZE R %(P<0.05)
a: After crystal violet staining, wild-type, mutant strain and complementary strain
form a circle of visible purple biofilm in polystyrene 24-well plates. 1: Aac5;
2: AhreQ; 3: AhreQcomp. b: Statistical results of OD, . Different letters indicate

590"

significant difference among strains by using One-way ANOVA test (P<0.05)
5 HHXEHREYRERE RS NE
Fig. 5 Biofilm formation capacity of the tested strains

2.6 FEFNERENNELER

FE k& (10° cfu/mL) RAKHE & (10" cfu/mL)
FIR) A T 2 V7 VR VB 3 56 4 JE T R WS I 5 i DL
hireQ FEIN G Xt B MRAR P9 A= 4 BE 0 R 6 A
BERIRANA o K BRTEST R E (10° efu/mlL) f) B A 7
Aacs (W) M HAMNF KR AhrcQcomp W 72 h )5, T
It BB SRR AEAE AR 5 96 b Ji5 5~ i I B v AR R
W EOIRIENR BE (P 6a) 5 111 75 WL 5 I [ 3 BTN v 25
AL (10° efu/mL) REAERR AhreQ BN T JCH
BIRFLAER (B 62)

TESHEHEEE (10" cfu/mL) B BF A= 7Y B bk e . A4b
PR BRTBS » FEULEE IR RIS Pk v 0 T 7 S 1
SRR 5 R SRR 89 (10" ofu/mL) SRAE KR
FRRUIE » 5 PR T i 50 O R A i A T 2482
253 (P<C0. 05) (B 6b) ., UL hreQ FEF Bk
SO P TG PR T 1 7 RN 9 AR 1 BE
2.7  hreQ BREIT 13SS K Him R B EE RIZ IR0
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Fig. 6 In vivo growth ability of the tested strains in watermelon cotyledons
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