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Abstract: Rhizosphere soil microorganisms are crucial in resisting the invasion of pathogenic microorganisms and en-
hancing plant disease resistance. Populus euphratica, a commonly found plant in desert areas, possesses a diverse range
of rhizosphere soil microorganisms and holds significant research value. This study aims to investigate the microbial inter-
actions in the rhizosphere soil of Populus euphratica and enrich the extreme environmental antagonistic microbial strain li-
brary. The diversity of actinomycete resources in 10 different regions of Populus euphratica rhizosphere soil in southern
Xinjiang was analyzed using the selective medium screening method. The strains were subjected to 16S rDNA sequencing

and plate confrontation method for screening. The results revealed the isolation and screening of a total of 269 strains,
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with 78 strains exhibiting good growth status selected for analysis and identification. These strains were classified into 5

genera, with the genus Strepromyces being the dominant group. Furthermore, 32 strains of active actinomycetes were

screened for antagonistic activity, and targeting pathogens included Candida albicans, Alternaria tenuissima, Verticilli-

um dahliae, Fusarium oxysporum, Staphylococcus aureus, Pseudomonas aeruginosa, Escherichia coli, Klebsiella pneu-

moniae, Erwinia amylohydrolylic, and Salmonella typhi. These findings contribute to the enrichment of microbial re-

sources and provide a microbial strain foundation for the prevention and control of major agricultural and animal husbandry

diseases in Xinjiang.
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Table 1 Soil sample information
T FE S FE il 27 HURE A7 B i Z g4k /m
HT44-1 B H A 38.412 83.205 1164.9
HT51-1 5% 8- 0 58 & 37.254 83.018 1386.6
HT53-1 e R 37.688 83.959 1341.1
HT57-1 Br A 38.485 85.824 1112.1
HT61-1 o HAkS 38.819 87.743 885.2
HT651 B R 795 FE IR 39.889 88.399 814.3
HT67-1 KVG 7K 22 40.562 87.810 829.6
HT71-1 > HE 41.137 82.446 957.8
HT751 14 1A 40.660 81.943 975.1
HT49-1 RFE-FH 36.888 82.553 1664.8

g, FR/K MR 1 5 g, CaCO, 1 g, B liE 15 ¢, pH 7. 2;
TRM7: # % B 10 g, BROK i B 35 11 5 g, BB S Ly
5g,4WH 5 g, CaCl2H,0 0.74 g, B fig 15 g, pH
7.2; TRMS: o] % ¥ ¥E ¥ 10 g, (NH,) .SO, 2 g,
K,HPO, 1 g,MgSO,*7H,0 1 g,NaCl 1 g,CaCO, 2 g,
R CE W 1 mL, B8 15 ¢,pH 7. 2,

OMHA (MHB) 15 5% 5 - J] T 40 i (19 855 97 F4
PGt . SDA(SDB) B ## 58 . FH F 1 (0 & 2k
A 5 37 AE PO PR 8 . PDA(PDB) B3R 58 1
TR AE A B 2 A By R RS PR TR L . OA
(OB) #5 3¢ Jk . JH T 8 # 1 19 55 % F0 48 Bt 06 M
i
113 fEE bk

o I 240 AT < i 4 A 5B TR ( Pseudomonas aerugi-
nosa) , KM FF 1 (Escherichia coli) , 4 ¥ {0 % % BR #
(Staphylococcus aureus) , Wit R v % A W (Klebsiella
pneumoniae) , ff €KY BK 3C K @ (Erwinia amylovo-
ra) A FEV TR (Salmonella typhi) o

9o LB 18 8 2R I (Candida albicans) 4
&2 INITTR (o s A RSO AN B SRR /S
DRAT T8 i A 7 A 15 I P B LK 20l A= ) 8 A 9
Y R o = A ) BRI O
1.2 %k
121 BRI 5

FRECL g H4EAE G B T 9 mL 2800 TR Ak B AR
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iChip £ AR, 3 BUAS ] DX 38 4 4 b 40 531 R 85 1 1
SRR 55 B IR AL 8T B IR L AT b R =R Ky
FRIEHFEAT IR A W o3 B 3G 9% . TET I A B 3R kb
T B TR 2 T W 5 W ) R A ) R T AR LA

il 4 B AR I AR G o R SRS T 28 "CRy fE IR
B 540 v 8 B R 3% 3~20 d, 40 B 45 B 1 il £k v 22 0
afi {15 5 5 O T 20% H DL —80 “C¥ TR
Ao
1.2.2 TR AR PR £ 1 A bR 1 25

K HI CTAB 48 U 2k B 1Y A2 R 2H DNA D42
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AP0 5, 8 45 2 /9 16 S rDNA F IR 48 & Ez-
Biocloud (http://www. ezbiocloud. net) #F 17 #H {4
Bt 48 2R, DLKS S TR AR I Rl S o SR IS H AR R R A
LAY 7 81, i F NCBI A9 BLAST (basic local align-
ment search tool) T B 47 Hb X I 70 B B Ak A% A1 L)
PE(BLAST) . # —22{f 1] MEGA 10 8 /F, 7E Gen-
Bank H 3£ £ 5 1R Ak 7] P P 4w 0 4855 =0 3 Bk Y 16S
rDNA J¥ 51 5 #4 7 5& F Neighbor-Joining J7 % i & 4t
KEW TR RER T 2.
1.2.3 U i 1
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Fig. 1 Colonies of actinomycetes isolated from the

Populus euphratica
A, TRM75009; B, TRM75014; C, TRM75032; D,
TRM75041; E, TRM75053; F, TRM75061; G,
TRM75073; H, TRM75080; I, TRM75110

2.2 UIMARTE IR A D S AR ST

B 45 338 1 EZbiocloud HEAT FE X 43 M o 45
RF A RKRES B8 78 MRk 4 T 4 J& T L2 A
Wy 5AE 4 i I 55 B W 8 (Strepromyces) Vi IR
i B J& (Sphingomonas) AR B M 18 J& (Pseudomo-
nas) AL JE ( Brevundimonas ) F1 A S #T  J& (A ci-
netobacter) o W IE ORI 35 i R PR 19 16S TDNA
J¥ HUAE R LB X 4, R I MEGA 10 3R DL 4B Air %
$: ¥ (neighbor-joining) #4770 M7 , I #4 1 R 4t itk ik
B, 45 B E 2 iT R . TRM75032 #l TRM75013,

R2 TRBFREHZENSE

Table 2 Isolation of actinomycetes in different culture

media
T R % Hiar Ak Th %

16 TRM1 1
18 TRM2 1
20 TRM3 1
22 TRM4 1
10 TRM5 1
12 TRMG6 1
19 TRM7 1

9 TRMS8 1
74 mk— 2
60 A = 3

9 ISP4 1

TRM75090 #1  TRM75074, TRM75045 #i

TRM75042, TRM75084 #il TRM75085, TRM 75009
I TRM75028 [ 35 4 K R BT .
2.3 PAMHRITFLEALH T E LG L

SR FH S AR URE 75 L LA 10 g D B R B0 A A, 6F
269 ¥R B AR AT S BUIE PE A HT , S5 RN SR 3 TR o X
KW FE oA H PUE MR B MR A 11 Bk, L
TRM75183 fil TRM75222 ) 1% J& ¢ K , 29 12 mm;
XoF A % {5 B ML TR A IS PR R TR R A 4 bk, Horp
TRM75105 38 4701 14 5 4, 410 14 Bl L4235 15 mm; XF
fili ¢ v A B A B PTG ME R TR AR A 4 Bk, Hop
TRM75088 #1147 el d5c K, ELAR 4 14 mm ; X 45 55 (0 7]
EJER A FEPUTE TR 158k, 2o TRM 75183 41l B
Pl fe K, ELAR SR 16 mum s 6 fiff Y& 93 RKCSC EG TR AT 45 B T
YRR B AR AT 4 8K, Horf TRM75105 9005 P8l o K, B AR
12 mm; X 15 FE VDT TG B A 15 B0 2k 0 R bR A 2
¥k, 40 %1 TRM75013 Fil TRM75105, H #2444 10
mm ; X S ER A PO AR A 4 bk
TRM75222 9P 1 Bl e K, ELAR A 11 mm s X 40 B 5 4%
LA PG R AR A 18 4k, Horp TRM75178 41
A B e K, B4R 16 mm ;X AR f 4k T B A 5 P P
B T MR A 9 Bk, Horh TRM75242 410 18 Bl i K, B AR N
18 mm ; Xof KT %6 B B A 45 B0 T ME B TR R A 4 Bk L
 TRM75101 #1014 P8l e K, A28 14 mm. Z5 I,
AT AR T 24 A0 % 4 70 TR 09 455 006 PR R A, A 18 R X
A FEHONE PR TR 03 FE VD 1T IR 1 15 BT 1 A
25, HA PR X A RS BUIE M, B ROR AR 2
W AR TRM75105 A 847 9 45 P05 P, xF 8 B i it 1
SR EEEIRGR
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Fig. 2 16S rDNA phylogenetic tree analysis of 78 actinomycetes
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Table 3 Identification of actinomycete antagonistic activity

I B 542 /mm
e {E%ﬁ ﬁﬂkﬁfﬁﬁiﬂ@ gﬁiﬂéﬁ?ﬁ’{ﬂ %ii ﬁ?ﬁfw‘ﬁk)ﬁ ﬁi% Eiiﬁ/c‘ ig?éi; jthﬂi@?B‘i I AL 5 7
W (E.  W(P. aeru- W (K. pneu- . G (E. BRI (C. (V. (F.oxyspo-
coli) ginosa) monia) (S amylovora) (5. 'lyi albicans) (Aj ~ dahlia) rum)
aureus phi) tenuissi

TRM75013 1140.3 — 11+0.3 — 10+0.3 11+0.3 10=%0.3 —
TRM75025 — — — — — — — 104+0.3 — 9+0.4
TRM75062 — — 9+0.2 — — 104+0.2 — —
TRM75088 — — 14+0.5 10+£04 — — 9+0.3 12404 114+0.2 —
TRM75090 — — — — — — — 14+0.3 — —
TRM75099 11+0.2 — - - — — — 11+0.3 — —
TRM75100 — — — — — — — 9+0.2 — —
TRM75101 — — — 10£0.3 — — — — 160.3 14+0.3
TRM75104 — — — — — — 11£0.3 — —
TRM75105 114+0.4  15+0.3 10+0.3 9+0.3 12+0.3  10£0.3 — 15+0.4 — 114+0.5
TRM75109 — — — — — — 9+0.3 — — —
TRM75122 — 11+0.2 — 9+0.5 — — — — — —
TRM75136 — — — — — — 14+0.3 — 9+0.3
TRM75144 — — — 11+0.3 — — — 12+0.2 — —
TRM75159 1140.3 — — 10+0.2 — — — — — —
TRM75166 — — — — 10£0.3 — — — — —
TRM75178 — — — — — — — 16+0.3 10=£0.3 —
TRM75183 144+0.4 — 11+0.3  16=%£0.3 — — — 12+0.5 — —
TRM75190 — — — — 11+0.3 — — — 11+0.2 —
TRM75202 — 9+0.2 — — — — — — 16+£0.3 —
TRM75222 12+0.3 — — 11+0.4 — — 11+0.3 114+0.3 — —
TRM75226 — — — — — — 9+0.4 — —
TRM75242 114+0.5 — — 9+0.3 — — — 18+0.4 —
TRM75247 — 11+0.3 — 10+0.3 — — — 11+0.3 — —
TRM75249 1040.3 — — — — 10+0.2 — — —
TRM75252 — — — 11+0.5 — — — 124+0.2 — —
TRM75262 1140.2 — — — — — — 11+0.3 —
TRM75278 — — — 12+0.3 — — — — — —
TRM75279 9+0.3 — — — — — — — — —
TRM75280 — — 9+0.3 — — — — 11+0.3 11£0.5— —
TRM75289 — — — 104+0.4 — — - — — —
TRM75292 11+0.3 — — — — — — — — —
T = RN A
Note: “—"indicates no antimicrobial activity
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