Korean J. Org. Agric. 217
Volume 26, Number 2: 217-232, May 2018 ISSN 1229-3571 (Print)
http://dx.doi.org/10.11625/KJOA.2018.26.2.217 ISSN 2287-819X (Online)

Bacillus velezensis YP2 w52 A A Zrol 2t
AL A% =7 9 Az 2~ 43} 57}

|7:!|:_|-|O_:|** . él—x|§|** . |7:!7gl_7l,_<_** . olel-'oz:"***

Enhancement of Plant Growth and Drying Stress Tolerance by
Bacillus velezensis YP2 Colonizing Kale Root Endosphere

Kim, Da-Yeon - Han, Ji-Hee - Kim, Jung-Jun - Lee, Sang-Yeob

Drought is a major obstacle to high agricultural productivity, worldwide. In drought,
it is usually presented by the simultaneous action of high temperature and drying.
Also there are negative effects of plant growth under drying conditions. In this
study, the effect of Bacillus velezensis YP2 on plant growth-promotion and soil
drying stress tolerance of kale plants, Brassica oleracea var. alboglabra Bailey,
were investigated under two different conditions; greenhouse and field environments.
Root colonization ability of B. velezensis YP2 was also analysed by using plating
culture method. As a result of the greenhouse test, the YP2 strain significantly
promoted the growth of kale seedlings in increasement of 26.7% of plant height
and 142.2% of shoot fresh weight compared to control. B. velezensis YP2 have the
mitigation effect of drying injury of kale by decreasing of 39.4% compared to
control. In the field test, B. velezensis YP2 strain was also found to be effective
for plant growth-promotion and mitigation of drying stress injury on kale plants.
Especially, relative water contents (RWC; %) were higher in B. velezensis YP2
treated kales than in control at 7, 10, 14 day after non-watering. The root colonization
ability of YP2 strain was continued at least for 21 days after soil drenching
treatment of B. velezensis YP2. Our result suggested that enhancement of plant
growth and drying injury reduction of kale plants were involved in kale root coloni-
zation by B. velezensis YP2, which might be contributed to increasing water avail-
ability of plants. Consequentially, the use of B. velezensis YP2 might be a beneficial
influence for improving productivity of kale plants under drying stress conditions.

Key words : Bacillus velezensis, drying stress, plant growth-promotion, root
colonization
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I.M B
TUAEA Hel =2 A2 2EH 2 vdEE 2EHXE BEe o] F 7 2EH 29

5
gholl =& ¥ th(Ramegowda et al., 2015; Yoo and Sang, 2017). %3] 4x(Leaty vegetables)©ll
Aot AEF Al 5 sthuEe AdAol A 87171 & o] R A2 oS uf wol T4
= AVl lom, HIZEA A2 11, 7hE, 0, 4, |, 55
o8 71A] &4 A Q<2le] th(Jee et al., 2008; Zandalinas et al., 2017). o] &34 %
3} 3129 /]ﬂ Ed Az 2EH e A% LS £8357] oA wHEL
= S Asteo] R 9 714 59 Hlo] 57l

2EY 2R %?l' NETAL 71 Akt BEA Mo EFo = QI F3
B F8H Ao Y<lo] Hti(Jaleel et al., 2009). A EZ - v Y=
Ho g e vE, o Ad=HEA Fol U :’—?4‘/} g
%aEﬁQi A aj) = o 7}@‘531 o] Itz AHFHetr] wiEol F&of
2bEel gig AvjA ot 7Y B2 FAHE F Shubo]th(Namgung et al., 2014).
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nAES M8 sl Fok] A 715 et 2A F H &S 5tal Th(Fravel,
2005; Bhardwaj et al., 2014; Borriss, 2015; Gupta et al., 2015). F]YEA= 2 EH T&= 315
WAl A5 el = A, X+, vlolgl 2 SO2 RHE AFS dFow, Has Al
o= Foll o] & A= VI EWNE, WHalldAl, frlE LS, &2 &7

=7, &3 2L Az Fo] AtJohansson et al., 2004; Khan et al., 2007; Chandler et al.,
2008). T& A= FHOERE FE Al v o] 8% FHUAEEA o] &H
AL HToles WArAES 83t ste A7 wol o]FolA L Utk(Nejad and
Johnson, 2000; Compant et al., 2010). AP Y= 25 By o] WSt H|[A=E 2
3 e MiAYUEZOE FABAE A, A5 WAAES A dFEH 74
AE AFsta, WARAAES o] 71 71802 AE A4S SR 0824 FRA1 A
4 Th(Doty, 2011). H[AEC] A= AFS 5 WHOE 483}, dAaA, 2
b5 AERlET| o] dEA low 1 Qs & AHE, 71AAE,
T3 A, FAEE AL HARE e 5 AEEATIAeR
AS 7HH A 02 FETH(Mahaffee and Backman, 1993; Szczech and
Shoda, 2006; Haggag and Timmusk, 2008; Park et al., 2010; Abd El Daim et al., 2015). WA§A]
AES 57 A3 BAE Fdste A A AEHHNTY a82Q A& A ==
2hg g Sl o] &2 ThsAdo] o] rAEY 9 FEEE =Y F UL Aot
(Ryan et al., 2008).
g FAAE A P =S F8E wole A 7FA] ddA] E3F 23 8l o)
APHAA B mAES a3E dA X JbteAol M A K Gerhardson and
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Larsson, 1991; Hornby et al., 1993; Tahvonen et al., 1995; Almaghrabi et al., 2013; Sarbadhikary
. 2017). B30l & mAEES] THAZQ A= o g Helwolor & BE F UM F
83 FEolth mAE AgelA aE W] HsliAe vl =] g AeiAlol H2ste] I
A U o]dS FA8) oF3tTh(Baker et al., 1968, Haggag and Timmusk, 2008; Krzyzanowska
et al., 2012; Liu et al., 2014). 2o A& A vAELS ZHoll A EH(Biofilm)=
sto] Ao 2 A AEH FEAgetal 83 4E8S st rAES] A= 6:1/\43 é}
By AEEoly vAlEo] BHlgk: FEE e A - HAEZ 2Ed 2 $79
A Eo] =EHUES w £XE 4 Ath(Pandin et al., 2017). 2 Y FAYE x ol 2|3k v
AE-EZANAE-2F 4587 EYrAE 23 F= Hste vXs 93 ol i
e, 27 2104 Agd nd=] Aot A8HE g RYUEY st
2 W EZR] HellA B3 Fio] wol o] tigk &4 BrPrF AEsHA o]
o] ok & Zo|tKSingh et al., 2016).
B Aol A= Bacillus velezensis YP2 TF5 Aol X2ldlS o "3%—’:‘—’84} Az =
g 2ol tisk WA S 237 J=A BA5A T B velezensis YP2 = EulE g
A BeE JdFEA B AR WYL Erysiphe cruciferarm©l HJO]-OZ] kA a3t
ATHLee et al,, 2016). ¥ WAl &7} Q= v E] ASEZ AN =2 a2
WO 2A nAES] ke 75S WISt o] & 7IREe R sto] Bt aFFQl f
=9 dAAE HAN Do &8 F IS ASE T|nigrh
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1. Bacillus velezensis YP2 #3¢] wl <k

w3, ARA 5o BFEH W_ATER Erypsiphe cruciferarm©l] O3] WA o] A=
Bacillus velezensis YP2 KACC92130P= EVIE oA E=thLee et al., 2016). B.
velezensis YP2 o5& Tryptic Soy Agar (TSA; Difco) HiX|ol] &4 Z=@sle] 28T ol A 244]
ZF Bk wloFdt 3 @Y ZZYE Tryptic Soy Broth (TSB; Difco) B A<l Z,j.»zs}i 28°C )
A 150 rpm -2 48A1ZF FoF mj kst th vl FH-S 8,000 rpmOE 158 IF YAEE S F
FEAE AAsS FAE FANAY FAT dAE BAETE ?4“6‘}04 ALg-3H T =
g A dgAS EO&Oﬂ ﬂfﬂ < o SHWEA ¥ 2ME F UEF A AERH

2
i
lo
i
om
4
Hﬂ: il
P
i
e
_VE
E
v



220 Arkal - 945 A E - o4

2. B. velezensis YP2 #5929 A€ 53 2 AxUA

olN

A w34 A2A)

B. velezensis YP2 52 ALFE U A& A3t 938l vtZ7/3E(Seoul Bio
Co., Korea)E ©|83l 328 E ]Ol ol AY(Brassica oleracea var. alboglabra Bailey, Asia
Seed Co., Korea)S 3}F3t3th Ego] 3u] AAE ALl YP2 #+F AHEl+= F9 50 mL
2107 cell mL! sE0] A AN #F AL, FAHTANE THRFE 22 Fo

3

2 A arhn=s). #F A 27 F AL Y xA

R 2%, 9%, 9%, 4% 2
B, PR AAZ, Bel AAF S SASHAT. 24 GF F 9P 9% Qo by 2

e S8
YP g3zl Sl 919k 22 PHOoE 32F Edo
o 3F3 Aol #A AL F 50 mLA 10° cell mL! EE 107 cell mL' T%
= SHTE 22 FoE AYsithn-12). 75 A
= 179 F BE AT SRFE
EfAE T 75 A 24 F A =E Ak}
Aok Az Wg 53 E3E Table 1€ 71E 22 I3 HIAE 0-5TAZ Uro] 2ALS}
Atk A A= v ALk (Dol oJsl A3 & %E tstglon Az dsiE A
R AR A2 A EE 0%, TARE 429 FAE= 100%=E YERAITH

Table 1. Severity scale of drying stress injury and extent of damage

Severity scale of drying stress injury Extent of damage
0 healthy
1 1-10% damage
2 11-25% damage
3 26-50% damage
4 51-80% damage
5 >80% damage or death

Sum of all injury rating
Total No. of rating X Max. injury grade

Injury severity (%) = > 100 (1)

3. B. velezensis YP2 #52] AlY A&=3 8 Az 2 asp(AAse-~ =3 HA)

YP2 w5l o A A2 S EAE A fef F F 35 @ AL =9
T wPASH A NG I, 35°49'33.99"N, 127°2'39.89"E)ell 4] 3}
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Ak YP2 #5790 #A S 10 cell mL! FEZ FF 100 mLA 25 7HA0E #HF

Hal, FAEFolle 22 &Y B2 APtk HF +FA e /\]7“(0%_3)3%131

Z 2EY2E T AY AEE AFH G § FS2AL B AR
(RWC; relative water content (%)= ZAIIATHAS A8 & AxX 2EY 2 4

149). FFRGFE A2 £ FHFS Uehs oA B B2 2EQsE BE

2150 AYed HEE Hrlel= $83 A Eo|th(Lawlor and Cornic, 2002; Saeidi and
Zabihi, 2009; Goltsev et al., 2012). T1Z 2Ed 2ol o8 A28 3ol 2astd A=
et Aot 9 2o FRIEEE Aol A2 AR WHIlE Qe Az &4 7
H, CO, % Ta 5 FFAES AslshAl ¥ th(Kalaji and Nalborezyk et al., 1991; Hoekstra

et al., 2001; Reddy et al., 2004; Rascio and Rocca, 2005). F o E8FS £4317] S8 £3
ol FYFELNA A7 30 mm Z2IARHE ALES] AH Ao YAZ(FW; fresh weight)
< SAsth AT Ao BHTE FUrete] 23 FEAAETE HES 4T, dERddA
IAZE FF A & Z3EH(TW; turgid weight)yS AT 5, 60T ol Al 48417F 7123}
AEF(DW; dry weight)S SHSAL o AL )0l el 23 #& %= JeEh AT

RWC (%) = % % 100 )

4. B. velezensis YP2 #39] &4 9 #yg Azg

BN

A

3

AC)

B. velezensis YP2 w52 #FA gl oJg AY < & e AZE&S Hristkr] $3) )
& el ot o) HFBEATE £ho] 3~4u] HAE Aol F7F 107 cell mL! F=2
YP2 #79] A A8 50 mlE IF APt FAYFNE SHRTE 2 & A
o Ay Ay A% a8 79 AR 33] AY AEE AFHS dHEE ZAEIAS
m=3). #EEE &8 d2%(log cfu g soil)2} ] +H E(log cfu g' root)ES 7+
At 28 B dHEEE ZAH] f18] B8 100% olghEel '@t 5wxF E50] A7
Fadol A 6AZF ol Ax3 T AY Y ZRE 2 mm Yo BojdEeE BEYL Rog
FOIEUTE B2 B 0.1 g2 E 15 ml FHO Hol B 10 mE H7bsta #E7]
2 F83] skl 28T, 180 pmol A 15-16A17F ABE F A 3|4 9 TSA HjA|o] =
5he] 28T of| A 48412 vl ¥ 3 A3 THCFU mL™"; Colony forming unit mL™"). 2]
WEE 2AEE) 93 Rejol Bl e EF T oEWE BE AL 75% e,
2% NaClO, B2 Fe|ais st 23 A3 B8 A A 2zt

2 728 H e 0.1 g2 15 nl tubedl] B 99} 2 oz st v H At
SATHCFU mL™).
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& R A ZZId(ver. 3.4.1)S o] &3FR o, A+ It
FFA A T-Z A (Student’s t-test) SFATE A&+ W2 H+
2HE-2(analysis of variance, ANOVA) 3, ¢=0.05 FolA @] th5
multiple-range test)= 2 A3} T}

FAEY
2 0=0.05

¥l 7% (Duncan’s

m. Zz o 2%

1. Bacillus velezensis YP2 #5F2] A€ A§=2 8l AzxWA 3 a3H(24 #HA)

B. velezensis YP2 52 AY A& f X 'S AAS A, YP2 A H= FAHE T
vl st 24 26.7%, < 30.7%, A/dE AT 142.2% S7FsFATHFig. 1). YP2 5 A
el 2 AR AAE Qo) B BARTe sastel $A9) Aol I
AL 22 YP2 AHE|FolA FAX T vH3] SV AT TA A Aol AT

407 O Plant height 1200
Il Root length
Shoot fresh weight -1100
30- 7%
% L 1000
_ / —
§ 20 % Lo00 £
) / =
2 % - 800
104 0 b %
%
/ 700
%
0 % L 600
Control YP2

Treatment

Fig. 1. Plant growth promotion effect of kale plant by Bacillus velezensis YP?.

Plant height (cm), root length (cm) and shoot fresh weight (mg); Means + standard error (n=8) are
presented as bars, which show how the data are spread. Bars with lowercase letters are significantly
different between treatments; p<0.05 using Student’s t-test.
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B. velezensis YP2 TF | glol 93+ Ade WAAS A3 A}, 10° == 107 cell mL!
TR A NS AY3e o FAE e} vlaste] g F3

B. velezensis YP2 oA e 107 cell mL! F% A2 FolAE
50.0%=, A 272 13 5(82.5%)%t Pln S W 39.4% At FAZQ Aozt U
Atk WEkA B. velezensis YP2 oA FEAL 10 cell mL! T2 XS uf AYe] A
s AT Al dx 2Ed2 Ao a3t e AeE AzEn

S B. velezensis YP2 oA B 10° cell mL! % A g]79 FA g Tl =
E 4279 I/A AAEI AEE Az v mEA B tHFig. 2). TFF

E A #rs o FATA ALY AE2e WFE I EHA LR on, o]¢) iz
2 B. velezensis YP2 TA EY 10° cell mL! F% A FolAs A B¢ AJH o] F o
ALAA =7} 3] &HE Ax Al =7} 72.5%= F-A 27 Fs)| =2} vlalste] 12.1%
IEST =

o i
a
B
[>

e

N

—~ 1001
o\o a Control
>
= T a
< 809 | L
)
g b
© i
5 60
>
V1
5 1
w401
=
Y
)
2 204
o)
>
)
wn 0 '
Control 10° 10’
Treatment
3 Control

Bl 10° cfu/ml of B. velezensis YP2
107 cfu/ml of B. velezensis YP2

Fig. 2. Soil drying tolerance effect of B. velezensis YP2 for two weeks on kale plant.

Severity of water shortage injury (%); Means + standard error (n=12) are presented as bars, which show
how the data are spread. Bars with lowercase letters are significantly different between treatments;
p<0.05 using Duncan's multiple range test.
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B. velezensis © 2|3+ A& A&E7 a3 2 AFNME BREHAJTE B velezensis
BACO03 & T, 20|, 15, A, § 59 FEAA AFAE 23971 2™, IAA (indole-
3-acetic acid)®} NH; = AJ43}3 ACC (1-aminocyclopropane-1-carboxylic acid) deaminase 2
Zr=tt3 B 3¥ H} QJtk(Palencia et al., 2015; Meng et al., 2016). B. velezensis GH1-13
v A& ASEH ¥ HAd BT a37t o] s A EAREA Y TheA ol
Awk A A HeA FrF "esitha s tHKim et al., 2016). Bacillus sp.©ll 2|3

Z Ud 3 2= BRaEHS =, B licheniformus K11 @55 ACC deaminase & AJ4F
st 7hm Z27ollA HElel AR K-S JAste AE T28Q dqEdle] vEE A
A 71 B. thuringiensis AZP2 dF% 7ha ZANA A& AFE —Pﬁfi o]—‘}iﬁ}(le et
al., 2013; Timmusk et al., 2014; Rubin et al., 2017). ZL2\} Bacillus sp.2] 2] g =33 A

ZUAE T SH2EY 2 B a3 RE Aoy 24 2doA HABEH Ao EA,
Lol A AYPE Wele 2 a7t YA AFo] a7HIL JUth

A3} AN B, velezensis YP2 w50l 2%t Ax 2EH X~ A EHE HAS

71 f18 AL S ForEdEFs SASAT ALY VS 24 A, FA ek Blast
o B. velezensis YP2 o5 A 2|79 242 10.3%, HAFS 21.7% S7F8IATHE olH v
). dulEs s A A, B velezensis YP2 w5 A7) Ul ESHF B2 0¢84 4
Dol FAxe] 7} vlaste] 2zt SA AR zteol7t I THFig. 3). Ax 2E# 2 Ag 7Y
% B. velezensis YP2 T ATl 79 AUFETZFL -1, 0 €3 vusie & HEV) g
W B o] AR EL 88.1% %2 AT W&ol B velezensis YP2 ©F A2

 FAYTED ArEgEo] 49% 2 SAAQ Aol JAATh FHE 5 AHE 14
7R W Het 117 mm 7379 SFOE A|HEH2~ FHOE A E Fo] X4 Y9
Egor 2HE0E Aot 5,9, 10 doll i B 222 mm 492 &= 10 Lol 7
)Tl AdoaEgaFo] 7 vl SV 923%E S7VSFR AL, B. velezensis YP2 o
T AT FNFETFS 94.0%= STFste] FAE TR FoskAl EUTE 14 dol=
B. velezensis YP2 o5 A7 JUlFEgFo] FAE] 7R 4.8% T2 SAA Zol7}
AN WeEkA B velezensis YP2 o Aol A Aol Eob ALY EYFrw
o] §Eo] FAZTHT 2 Ao=E HZHIIM
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105+ - 50
> €
€ 100+ 7 40 £
£ c
o -2 —eo— Control
o ®©
= = —O0— YP2 treatment
Q Q 7 . L
g ) Daily precipitation
) start point of Q
.‘; 85- non-watering % b 7 L 10 =
K treatment % 4 @®©
Q 2 7 a
Y % %

% 10 o
80 T — 2 70
0 4 7 10 14

Day after treatment

Fig. 3. Relative water content of kale leaves treated with B. velezensis YP2 under drying
stress.

Means + standard error (n=12) are presented as bars, which show how the data are spread. Bars with
lowercase letters are significantly different between treatments; p<0.05 using Duncan’s multiple range test.

3. B. velezensis YP2 #59] Al¥ <+d = #

v
oX,

Y
ofr

B. velezensis YP2 w75 ALl #F A3t & A B9 M-S o) B £43%
A3}, B. velezensis YP2 T &) Z(-1¥)0l e #UEE 1.5x10* cfu-root g', Td ¥
8.2x10° cfu-soil g'Z UYEY}, F FELEE 82x10° cfu- (root+soil)g’' & FAFE A TH

(Fig. 4). o8] 45" Aol o, vjka ol o3 21&E 3 (Rhizosphere)®] U=+
E,li

107~10° cfu-soil g', ¥&] 3™ %2 (Rhizosplane)] U EE 10°~107 cfu-root g'el wWhA,
2] WA (Root endosphere)?] FHLE+E 10°~10° cfu-root g' 02 & JThBenizri et al,
2001; Bais et al., 2006; Long et al., 2010).

B. velezensis YP2 &5 A2 23(0¥) & #+EEE 2.0x107 cfu-soil g' 22 Fx) 2|72}
Hlnlske] 298 F7FsE A THFig. 4). 12y 0ol ¥e] FU5E B. velezensis YP2 o A
e} T8 T Tl BAIAQ X7t YIAT. 7Y 3 B. velezensis YP2 T A E]Te] B
g #UEE 23x10° cfu-root g' O F F-A ] TH5.6x10% cfu-root g} Wl Ee] EA A
717 A}k 28y AA 2AF 713 A AT 2 dEE 2 Y s Jhel
© SAAR W3lE BolA &ttt

B. velezensis YP2 o5 A T4 B dHlE= A A-19)F Hlaste] 799
1808l F713ATh. B. velezensis YP2 T Al TollA AA ZAF AZE 5 14L€9 718 =
F #EEE e, 28 R EG.8x107 cfu-root )b Be] #UE(1.9x107 cfu-
root g ~1, 0, 7¥89 &d % e #FUE vlwste] 47t 5A Q1 S AU 53

i

fo
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144l B. velezensis YP2 v A 2|79 & #UE=+ -193 vlaste] of 7vf F7hetith.
T3 1490l B. velezensis YP2 v A 2|7+ ] A E+ 043 Hlwste] <F 1,2008) 5
7VSIA ). B. velezensis YP2 o AT F dREE 4U7A A&EH o2 FIlsitir)
219 5-E #43t7] A&SERT 21990 B. velezensis YP2 ¥ A7 & dHEE 14¢
3} Blwate] 523 Wiy}t Qilon Bl = oF 708 AR TtH2.7%10° cfu- root gl).

B AT B velezensis YP2 5 A g]oll o3 ALY A& X3 A= WAd S &%

= oAE me) YAz A 4 Z71eh ake] ARBAT} A AL WOl B, velezensis
YP2 w5 A7t A £33 dx yAg Sl #A7 ko s AE 2He o
%%k PGPB (Plant growth-promotion bacteria)@] A2 x]o| ol A2 YR n|AEES

By yWiH 2o g2 Sod & vt IHA Aok § ﬂ"ﬂ A2 sleE WAMHFES TE
THOERE g Aol A& B2 At A FFES vHvy dHA ATt
(Sturz and Nowak, 2000; Hardoim et al., 2008). B. velezensis YP2 o A glol 9|3 <H 3}

el WA A F7F SUEe AL olet & Weto g Holw, 53] B velezensis YP2
o A F 1440 B Tol 023 Hlwste] o 10000 oY F7HE AL B
velezensis YP2 w7} <3 Bgjol Uig 53 F2es 72N AY S 339G
Az WA Sl ¥FS Fohal Az

8.0x 107 1
[ Rhizosphere
Control ES Root endosphere
) [ Rhizosphere
B. velezensis YP2 E= Root endosphere a
6.0 x 107 ]
X
i ab
©
e
6 X
° 7
5 40x10
»
5 bc
6 X
cd y
2.0 x107 1 i :
d y I
T T
-
0
-1 0 7 14 21

Day after treatment

Fig. 4. Root-colonization ability of Bacillus velezensis YP2 on kale plant.

Means + standard error (n=12) are presented as bars, which show how the data are spread. Bars with
lowercase letters are significantly different between treatments; p<0.05 using Duncan’s multiple range test.
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Xu 5(2014)2 A& Bl #EvlEo] B amyloliquefaciens SQR9S] T3+ 3} bacillomycin
D2 A4S &3 SQR9 ++F Fol WEU YA =X 9 2P AL Tty Bk
vl Itk E3 Zhou 5(2016)S 21 &9 oW x2| o 2 RE| Bu|EE GItB7} B. subtilis Bs916
2] bacillomycin L-T’»} surfactant AJ4HS FE3te] A& FAS HXdtta B vf Qo
olA | A&l el FHlEoY AEH 2EH 2 o) nAdEe Zd Ao FEHTE
oA & u, & ATE 53l B velezensis YP29 & HAZLS X&3518 = i A&
I Az W8 FETE o83 AE T Aujldd B. velezensis YP2

g ¥

sHA &8 F AL AoE A

_{

A AAAR] AT 232 QIg 7He2 F2AE] A4S Aslste 4 dd F st
olm, 123 Hx7t H{HoE Agete] A E S AT B AN X= Bacillus
velezensis YP2 752 215 ALEF L Ax 2EdH A YA 3 &35 243 A5
2 EAO| A ZANSEATE TS B velezensis YP2 79 A A & AL ZdlF Hglo
A vkl o3k At A WHOZ B velezensis YP2 59 od 2 ¥ H2A5S F
Aetant. 24 AR AF YP2 i AP FolAe FAE e vt AY FEO 2%
26.7% H AFE AAF 142.2% S7HA71= EF7F A} T E3F B, velezensis YP2 A 8]+
oA e FA Tt Hlaste] 39.4%2 Hdx &l A7t &30 AATh Adske2 24 A
A A B. velezensis YP2 o5 A 2]ol] o3t AL AAEZ axe} Ax 2EFH 2
Wd S &3t AN, B velezensis YP2 ATl A AL o] oo
g7} vlaste] 7, 10, 14¥0 25 =2 AS2 YENYTE B velezensis YP2 52
A2s 4 A, 77 AY 2197HA AY 24 2 e #EETE AT Blalske
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