Botanical Research 1HYJ%HF 7T, 2022, 11(3), 399-408 Hans )0
Published Online May 2022 in Hans. http://www.hanspub.org/journal/br
https://doi.org/10.12677/br.2022.113047

KRR
AN

EEK, B, AL, NRE, FAK, EFX
BRI S A TR R, 10 T

&

XE4 R=FRENTBLELMNE

Wk HiA: 20224F4H22H; FHEM: 202245 H23H; &4 H: 20224F5 431H

R

AT AR AR X AR ZBRE N GEE, WMEARHEEEYNEDZRERER ZKE,
BARBRERE BRRY XEFAEFE =0T T S/ E, DRF R B AR =2 Ao SEie ik,
S BORE BN BURKENE. BAELEEXKDNANF, BRLHAEHRZMRERAIKRETE
(Penicillium griseofulvum). AT ik H BANHIZR R E W RREDM R, EHEE. K5 R
EMRREYHRIBHST T HERR. 2RKRE, ZMEYMESNEN E2REERKRTERF
MHEER, HAPRFREVEFMMEERRIR, MHREE96%, UK EA BiEaEH Ji =% 5 1R A
W . DURAEYRBOBIEAMEN A TERE LMW EYZRE, TR aREE, BRRAE, R
I

XA

ARBERGRIX, FERZ, KEH, 28EE, RREVIER, MHRR

Isolation, Identification and Bacteriostatic
Test of Pathogenic Bacteria of Wild
Paphiopedilum in Mulun Nature

Reserve of Guangxi

Haiqing Wang, Xiaofang Lu, Lihong Wei, Huilian Deng, Meidong Luo, Yongrong Qin*

School of Chemistry and Biological Engineering, Hechi University, Hechi Guangxi

Received: Apr. 22™, 2022; accepted: May 23", 2022; published: May 31%, 2022

DERER

XEFIH: TR, BN, BRI, WEE, PER, EHRE. AR X I A P22 B0 B 05 5 4 e A ).
TR 20T, 2022, 11(3): 399-408. DOI: 10.12677/br.2022.113047


http://www.hanspub.org/journal/br
https://doi.org/10.12677/br.2022.113047
https://doi.org/10.12677/br.2022.113047
http://www.hanspub.org

TR %

Abstract

In order to understand the hazard of pathogenic bacteria in the karst area of northwest Guangxi,
and to provide scientific basis for biological conservation of rare wild plants, field investigation
was carried out on the wild Paphiopedilum in the Mudun National Nature Reserve of Guangxi. The
leaves of P. micranthum with typical white lesions were used as experimental materials. After iso-
lation and purification of pathogenic bacteria, pathogenicity determination, morphological identi-
fication and DNA sequencing, the pathogen of P. micranthum was finally confirmed to be Penicil-
lium griseofulvum strain. In order to screen the natural plant materials that can effectively inhibit
the pathogenic bacteria, the antibacterial test was carried out with the extracts of three natural
plants, ginger, garlic and onion. The results showed that the three plant materials all had inhibi-
tory effects on the pathogenic bacteria Penicillium griseofulvum, a pathogen of P. micranthum.
Among them, the antibacterial effect of garlic extract was the strongest, and the inhibition rate
was as high as 96%, indicating that garlic has the application potential of preventing and control-
ling the disease of P. micranthum. Using natural plant extracts as bacteriostatic agents for the bio-
logical conservation of rare wild plants can save energy, reduce costs, and protect the environ-
ment.
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ZRHEY)RA SR O S A E A E 1], SRR = AHEY T B N R T 2 (2],
FE GRS FE, El TR BRI OB A IR A, 3 B A 92 RO SRR
AT Z LG, FE RO 7RIS, B, HARY ek w5 SR R TR s AL [
ARG R K H AR X ARG AL, TR 10829.7 hm?, 43 BRI 502425 5 FEFAE S0 4[3]. N TIRA
TRREEPY A Tt DR AR J 2 B AR AR DL, 2 2 IR BRI ORI X B A S 1 B A AT IR &, K
B2 173 BORERT o8 22 B AR R 2 B0 I i (IR e, A RAR R F I, JFRRER BB TR . HAT,
RTFARZAIFIT, EEME TR A SIRE: AR ARET W, 8T 5 A Y8 = 80w F PG i)
WHFE, AT SCBRIRIE . MOCHE S AW, B, R, KR, VAL R SHEYHRBUEEA —E i
W AERI[4] [5] [6]. BARRIRAEVIRIANREE N Of —So0iIRIE, (HA TR R ERRG, 2
HRE WA RHERFWARGHT[7]. HTIHRIOEE, mREBEARAGREE-EN, &
T AT fEE, BRI, TR R (K7 (KB B R AR IR 25 (E AR 29) 3B B o N1
MR o AT FUAERS AR ORI X B A S 22 B T > B A AL B2 A B, e AR Kas. AR
A 77, S 40 BRI AN LE R M, DA [ SIS DR 37 X A 5 22 S50 I (AT R 8O
USRS A= 8 22 500 1 1A 2 iR A AR A OR B SR B S fr .
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2. RIS
2.1. KIgHRL

ELA SR {5 €005 BE AR - S 2% B 2R R BEREAS, 2020 4E 12 AR T TUARR E K% A R X, E3
Kk~ HA=FSLIMRL WA AR T3, Bl SRR RS oA LR

2.2. RESE

22.1. BFRERN BRI

G BRI S22 I Ry 0 B IR 95 O L 4% S A R RS R AL (PDA) . SR AW BE IR ATVE[8] [91 A4 2 4
BAL10] [11] (1213 AT 8UR B 0 5 o BREEVE A T5%IEAETH 2R, TE (82 A UIEL 5 mm 724 58, 1E
500 pL JC B K RIS, CKERFF BRI AR 107 ~107 3R FE RO T B B i AE P A A o 003 B3k U 5 g
R R B AR I S0 22 e, AR BTEUR (8 2C A 3 mm x 3 mm K/NALZIER, AKIRTE 75%IKS il
10s, JoR/KAESEE 3 K, ALHIEARTHEALR S ERKE, WET PDA MR k. 28CH:#: 3d
o, PREUR AR T 22 28 1) PDA AR BT alifk 557, 28°CHE9% 4 d J5#%5#% 3 PDA &l b, T 4°C
B RORAF . N T ORUESEIG 25 R UHERf I, SEAT 2 K B 3%, DA IR 3R 25 0 55 11 1A e PR S 3
Joa PR 58 PR SR ER AR

2.2.2. BuEtERE

AR AT D200, DA B8 S50 S =2 i R AR A R 38 B b ), 4 = AR x gk e mg i e == iy gk
ATEUR M E[13] [14] [15] [16] [17]0 TR L2225 57 B 15 20 B R Fh B ok BV AR R TR ik o, 1597 3 d
il BCRAAR B o FEPh i BRI E 22y R AT S S AR I R R T VE T4, A 75% A A
FrEeM Ity 25, FEHEKIEDRIET o 55— 4L g0 A il oo 22 b 1 i 49 J B Pois o 1 1) 107 1E AT 3K
TR E s 5 A RIG A R AR B 2R R 200 SR B A B L B 22, {8 P K B R B A A v S A AR 49 1)
fa R it g 2= ik i BEAT SR I T s 28 = 20 T B K B £ B R A P A R e e 2= e e B AR SR
MRZH . b g i) =2 AE M JE S MR B T F ARG AF TR, 5 I FH TG R /K 530 0 22 iy AT ORI,
BRIRIE DL
223. MERERNESEE

Xof SE IS SO M 52 98 5 B AT TR A R e oy B AN S ORAT 1 B AR 2 371 PDA 35 97 B ik
TTREFE, B0 2 d X9 i B B VA AT WL 4% J i 3% o S BB L 8 ARk (R i 4 7325 I /E /NN 10 mm x 10 mm,
JERE | mm (1) PDA $535 3%, BB 3R L0 R A M b, PR R Rh /b 8 40 ad Al A0 105 5 B 1
T, m LB, T 25 CHREFRM R85 78, B0 1 d S F 22 B e W82 IR B A L AR P AR
R 22 1) B A LR 68 SRR AR RIS o, AR B 2 AN TS W0 %5 5 i S 1R [ 18] [19] [20] [21] 6

224. RRENSTFEE

KA FiEAE TR B R A PO SR GAGR &, AR LR IO BRI IO IR 1 1Y) DNA. SR HIE ITS [l
5% ITS1 (5-TCCGTAGGTGAACCTGCGG-3")H1 ITS4 (5-TCCTCCGCTTATTGATATGC-3")i#47 PCR
PHE[22] [23] [24]. PCR § 14K (25 uL)A: 2 x TagPCRMasterMix 12.5 uL. 5[4 ITS-1 1 uL. 5|4 ITS-4
1 uL. i DNA 1 uL dd H,O 9.5 uL. PCR %fF: 94°CTiAEM: 5 min, 94°CAEM: 30s, 55°CiBK 30,
T2°CHEAH 30 s, 4T 25 IRTEH G, 72°CHEM 7 min. PCR P14 1 %35 e MBI B bk i, 3 FH IR % 5
Gkl G a5 I, e USRI I R Sl 4 ER AR ik B A T AR TRE I (B3 A IR A = AT I T o #4145 2
(R P 45 S 5 NCBI 04 33847 BLAST Eoxt, Hexd 45 SR MAGE7.0 #FAT KRG IR .
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2.2.5. RERMNBEFIRY Tk 52 INE F /0N E

WA Kk FEAE 200 g VIR, S il AL v s, 2 A g, #4s
T, U IETR(100%) I FH G B 7K B BRIR B2 20 A 20% 40%- 60%- 80% IR BRI, TUE 4 CUKAR % H -

TEEE TAES b, B ARIRE R A2 Kas, FEA=MEYIM BRI S SmL 5 15 mL 17 50°C
PDA ¥:3= B4R A5, UL 5 mL LR /K SR 7RG ME v I s ae 5L f5, T 6 mm 14T FLER4T
HW 2 b v A% 75 IO A S 22 SO B B 0, B U N B A e M R R p o, AR IR R
1N GF, A FESRBGRFP I SOk BE 5 A0 BE 3 N AT A F 55 R 5 B T 26 ClHIR B -8 597 6 do
KHATFARGEMES 4 d. HB5d. 36 dMEKER, SXREEMELE, HEMER. @l =
FoAN [ 52 14 R SRAEL A S EBUTR PRI A B 28R, A S e v 288 1) it 1T R AL A sk o 3 R %

B 22 KA (%) = [T IR TE B — AP B/ IRER BAS — FPFEAD)] < 100%

2.2.6. WBEAE
SEIS AR K AL EEH Excel 2016 F1 SPSS 20.0 #£47, F &/ 1235 Z2 H032(LSD 7)) 0 AH O SEER B 11 %2 5+
BHTZ E I, EIRRZHH Origin 18.0 #47.

3. ERESH
3.1. BRHFER=NAREREERTES

B A B G T GE 22 R R, AU R TR S AR OB OB, T ELIN 2l B TR I R
FEREAT MRS, R I, FRRAEI S0 22 0 22 520/ b T B 5 M T - 3 Ak, AR OSSR IR, B R
FEAG, 1SS H KA RUINREE, W R ¥ 5 5 8 B 2 SRR B o ) F AR s i o 22 ot b
(B0 T EAT ISR, S5 SRR, B0 WL ok AR T8 22 ity SR A8 F s i B R R I
FE W P o3 (@ A2 AL (R o 22 i 80 b 5 1 B AL 1 5 PR T 31 AN BE b 7 EE RO S 2 5 4
MEZ A, LHEEFK25] [26]. KA ORHRIERHDT LB, RHARAWE, B T —EANYR.
K REI S8 22 3 ER BEAL IR 500 F5 I, PRI L2 IOAEAE: JBOK 3150 F5I, AR IR 2255 141 tH L1
TFo (E D

(A) (B) © (D)

TE: AN E SRR SE2E IR s B ONRER SR R B AR R A IR T (3X)s C DRI SR R A S SR AL 4
HUBEIE AT (200X); D B0 # i 22 M TR B B IR T (3150X).

Figure 1. Symptoms and characteristics of naturally diseased wild P. sclerophylla leaves
E 1. BRBRFEREH =M FEREFS

3.2. WEEABmENESR

I AR I T AT o B R OB RN E A RO IR T RORBL S A, 55— AR A
5 AL BUIR RPN 5 iAW, RORRE IR S HL 5 B SR S B AR R I R SR 2. B
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WIS HM A )5, RO A ERREE, 58 R HER S, R AL I R B . KR IS
T PR T 7 A 0 o B R HEAT 0 S AR, A5 RO S I B B AR A R LA R . AR
P IS AE A R P2 o 1 B DA el I 2 22 i B S - (151 2)

(A) B ©
TE: A NERKRGOTIRA); B AR LR GEF C v R .

Figure 2. Pathogenicity determination results of pathogenic bacteria
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33. REENESELRE

W TEASREIE: KRB TR 2 d JA, PDA BiFRAERMEI W WA & Kl H97 3 dJa, A
WARLGEAT., PRAESRORET: 5 45, BEERETIE 1~15 cm, 2EE, HOFHIR
R, FUBEZR, HEMEIR, UG ERBRCRYEE E RN A 7 d 5, EEARINEE
ex, WK IR, ST, Rl BRI .
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Figure 3. Morphological observation of pathogenic bacteria
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RRWOEA WSS AL RN R I BEAT TGS, B IR T e 22 A B St ARG R
THREK, TR, HMELAHN L BIBIZRRIR: 0B T RERUC, Al SRR I, R
WA B IR RDE, BEN S, SEE, EEEHRE, TN, (K3)

34. FEENSFEVFLERE

H I 7 45 JRAE NCBI 1 5 CA1FF 1 #E1T BLAST EUXT G, R HLIEE I G822 €5 BRE A B0 1 5 2K 3
% Penicillium griseofulvum strain 46/193/195wat (KF811439.1)AHALPEIL ] 99.10%, N HARBUE & 5
FICLR O WA BI85, 83 Mega7.0 B LLATEEIE(NDIE RGN . ZRG 701 LU 45 RATTE
SRS E, REKSBUNESEENKEFE . LRED RO RET 7EE ) (dscomycota), HEE
WM (Eurotiomycetes), HUHEWE H (Eurotiales), #2Z:HIFH Trichocomaceae), 5 %% W J&(Penicillium), K&
F W (Penicillium griseofulvum strain). (%] 4)

Penicillium griseofulvum strain DLBYJ

48

100 | Penicillium griseofulvum strain 46/193/195wat (KF811439.1)

Penicillium hetheringtonii strain XQ33 (KU216735.1)

Penicillium manginii strain SC24A02 (MW113344.1)
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—

0.0050

Figure 4. ITS phylogenetic tree constructed based on the neighbor-joining method
Bl 4. ETWMEEDEN ITS RELEW

3.5. FEIREEYRIEAXEMH =M R ERERHEER

Table 1. Comparison of the antibacterial effects of different concentrations of plant extracts on pathogenic bacteria of P. micranthum
leaves

1. NEIREEYIRIRX B 2 M AR RE IR AR

R (%)
B ﬁﬁ 20 40 60 80 100
o [
i (d) HHEHRAS MREBR HEER MRESER HiEER MREEBER HiEER MRESER HiEER MR SR REER
(cm) (%) (cm) (%) (cm) (%) (cm) (%) (cm) (%) (cm)

CK

.13+ 3725+ 1.12+ 39.05+ 140+ 5.88+%+ 138+ 8.82+ 125+ 2362+ 145+
0.03b 3.40a 0.13b 221a 0.05a 5.88c 0.02a 2.9%c 0.27ab 5.71b 0.10a

W% 5 .18+ 5056+ 1.17+ 5836+ 1.53+ 2161+ 152+ 2198+ 130+ 4056+ 177+
0.03c 2.45b 0.13c 3.20a 0.03b 2.12d 0.08b 6.50d 0.30bc 1.74c 0.03a

123+ 4155+ 1.18+ 5732+ 1.73+ 636« 1.53+ 2222+ 132+ 4023+ 180+
0.06d 2.01b 0.10d 2.79a 0.13ab 2.25d 0.06bc 4.81c 0.29cd  2.56b 0.05a

1.10+ 4158+ 083+ 7255+ 065+ 9428+ 063+ 96.09+ 065+ 9412+ 145=
0.00b 4.11c 0.08¢c 2.07b 0.00d 2.82a 0.06d 3.38a 0.05d 5.88a 0.10a
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Continued
Kzt 5 132+ 3901+ 1.02+ 6454+ 088+ 76,60+ 077+ 8581+ 0.67+ 9432+ 177+
M 0.03b 2.46¢ 0.10c 8.86d 0.03d 2.13¢ 0.03e 2.45b 0.03f 2.45a 0.03a
6 1.52+ 2361+ 1.18+ 5139+ 105+ 6250+ 092+ 7361+ 077+ 8611+ 180+
0.03b 2.41e 0.16¢ 5.43d 0.05¢cd 4.17¢ 0.08de 6.36b 0.08e 6.36a 0.05a
4 1.58+ 1471+ 150+ 588+ 148+ —4.05+ 142+ 455+ 1.40 + 6.72 + 145+
0.02a 2.95¢ 0.00ab 0.00b 0.13ab 4.77b 0.10b 6.57a 0.09b 0.52a 0.10ab
WA 5 .78+ -0.71+ 185+ -623+ 178+ —0.82+ 1.68+ 8.51 + .62+ 13.62+ 177+
- 0.03a 2.46b 0.09a 4.02¢ 0.28a 1.91b 0.03a 2.13a 0.15a 3.06a 0.03a
6 1.87+ 556+ 195+ 1252+ 1.8+ —6.57+ 173+ 6.25+ 1.70 + 8.26 + 1.80 £

0.03ab  2.40b 0.15a 3.06¢c 0.25ab  0.84b 0.03b 2.08a 0.00b 2.28a  0.05ab

VE: SEIOEHE N 3 IREE R PIIE, 3 “FIE R Fox. MEMFE R IR —47 838 5 A R 9ES0UNE FREROR
EREZE, P<0.05,

100 - & 4:386d

|
\

-60 1 L 1 L 1 L 1 L 1

20 10 60 80 100
PEHBHREE (%)

Figure 5. Comparison of inhibitory effects of different plant extracts on pathogenic bacteria of
P. micranthum

B 5. TREIEYREUE RER I R E R IHIUR AR

W 3 i B 14 70 S A A R 0 T B P AR A, B TR SR B AR R, RO BB IR AR K
o SEIGARARN, A, G S B R S 22 B0 B A — 2 R RCR B R R BOR 4
WRCRARORZE SR, HAMGIE R RESHE Y . Kas > A% > 8L BEEELZRBORE MM, Hid
L3N A IZHTI I, SRR 40% K, X B I 58 22095 [ G 1R 4 ) e d e s (ELBE A AR 23R U
WRPZ I ARSI T0,  FAM R A A0 LR B 3 o R SRR - S8 200 J B A B (K b A, 9
JEBE, SRR, A R R AR 96%, Ut GRS IBORU REIH BE 2295 i T A R A0 AR
o FEASEHUR MM E AR, BORMEE SRR EZ N,  HAMR R R A — e R AR, (H3
B AR BORAUN 13%; HIRBUBIR LR T 80%I, Hod42k 2 7R . BRI AL 1 AIA 5.
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4. Wig

TEHEAT AT 5024 BOR R 1040 B TR, R LR RN 90 22 AR b L e b SR B A — 5L
FOBE M. TESFAMRIAEI B, FRO 025 40 S T T 5 e T - AT B . 7 L A A
(IR . PO S R A U b KRR T 25 R A 05 S, T WU SRR 522 v 5 5 1 s 4 i 1
ARG 25 AL R LA R T R, (L, DU —R o7 LN E, b IRiE.

o FER I 50 24 0 P (6 S BT AN B S 0, 0 ) SR I 922 17 2 1 € 3 B A 05 1
RIEHE . KEEHER—MEERNIEE, % T AR UE TSR . 588 RS TR, (R
W) KT B RABNIRPI2T] [28], DL 1 PRI B SRR RB[20]. HRIRE, KIEHE
(I LE T MR AT LA = A B 755 AOTA), 1% 5 Bl SR aEE, ™ fa s A A e BE[30]. (K1
R T R o 2SR LI AR T, BTRL, AR LA S SR 2 A R BOR . T 5 AT
% [7) )8 (¥ 7575 B (Penicillium citrinum) e — R RADSOR B, B0 19 %70 A BG5BT,
R 7B R T B A LA A A BOR

PR, T B AL K B RS UCERB I, KRB R R—IMEENTUE S, X35 505
T I A K B AT — S MR R, DRI FT A 2 B B s A R 25 R P [310-(37) A SCiiRdb i, K75
B HEOARBHFIER, [T LME RGBT HET Y ([38] FIRDE S AR, K xS L3RIk
s o R B R S e LU, DAL T 1 9 PR e (0355 AR [39] [40] . TIPS A0 R I, MIKHETE
BIORTF=R, 4B A B RSy, TR LA AR SR T 8 R A 411

BRI A AR, AR KFRAE X R 9225 R AT B — R B, bk
RPN SR BT o BRI LA B 3 BT 022 A M7 B 2 P 7, (BB SR 28R
BT IAE . KA — P RS S A R IR, X 2 R I BORIIEI R, R, SN
FIRT B — B0, 5 B AU AL 2 A B A T BB R AT LA B A,
AR

5. &g

WA LA ESEIZR R kil ATBWPRP AR LUR 4518 AR B IR IR DR 5 =2 B A B 2R e
FIBURE N KT 5, HARRE B = U LI AR PR R4 3. Kt 2 =R R AR H
IRAREA KGRSO A I 22 K S50 1 2K 27 5 (X4 B8R B P (PR IR B 96%), A2 2214
WRCRIKZ, AR 2. KL, RV R M AR — P AT A A .

E&WE

P AL A S0 S (REORIE 2010[6]°5), AR b 7 B AR 5 R F AR RO (RE ORI [2012]9
5, TP E R RS A AL T R 2R R B (202110605013), T 9t 2 B = 2 RN A RIS 36 2% 50 H
(XJ2018GKQO16).
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