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HAACHUR B B AR A A e A 11

R KRk AR R BB D AR

(LRSI AR SEORE B BT 67T 83500052, PAALITE R FOR RE BT IR ARP 5 AT Fh i 2063, i 7 835000)

W O 0 v A BN B 0 LA P B R D R 0 2 T, SR T 70 K (CAS) P ARG T i I A 25 AL B - 398 240 4 Klebsiella
pneumoniae YSX-47 Klebsiella pasteurii YSX-36 . Pseudomonas rhizophila YSX—12  Pseudomonas savastanoi YSX—23 Serratia plymuthica YSX—61 "
739 1 LA P R T R 1 TR A , 388 4 B PR 3R S B0 PR AL HL 7 Ak B AR S 0 A R S 30 A T B0 T X N A B S AR VR . AR T
PR YSX-47 . YSX=36 . YSX—12 HAT B IY 7= SR B AR RE T7 , FLRc AR SR B A R W 2 A1 - 45 ik 4%, pHAER 8, I 28°C, % 3 180r/min , i B2
1B 5/L, AR YSX=47 . YSX =36 I e AR IE A A58 10g/L , TRk YSX—12 By S AR A B 10g/LL , 7E B AE A1 34 B Mk 1 Ak 2 AR 8 1 s
SR 76.62% , 87.41% 1 83.26% , 25 4% 52560 35 W A AR YSX-47 . YSX=36 . YSX—12 {fi/NAZ 4 it bk v 23 BIAE I 1 10.80% . 10.00% 1 19.32% , i
KA SIBE N T 7.78% .6.35% 1 15.32% , 5 15 43 W4 10 T 5.26% . 2.63% . 13.16% , T T 43 SN T 5.45% . 5.45% 1 10.91% , {H 1 ¥k YSX-47
YSX-36 4hH (1) /N DB R0 T 12.48% F1 12.97%, 1 Ze 3 TR YSX—12 A0 B ) /N 22 4l AR BN T 25.25%. 4% S 2 WA TR Bk YSX-47
YSX=36.YSX—12 Xf /N2 &Iy ¢t 159 BLAT — 5 AR A MR T, 31 ELTE R YSX=12 X5/ N A2 40 B A A RO .35, BR A Sy 26 W B 1 T i S il

RSHETA] ¢ At A BRI AR R

FE D ZES 5512155182 XERARIRAD : A X EHRS 1 1008-9659(2024)03-0090-07

PBOLRZ H5AM P A2 R, L A IR SUE R A n D B R O R R A R
TR, ETEAA TR LI DNA HI RNA & BAF R il & AR RO s 2301 ot R ik S )
JEE VRIS 2 & A VISR . BIEHLFe P U ROT R (AR Z BB DL AL S sl S AL B I C
FEAET ez b, FLVA i BRI , BRI b =R 55 A BT 3R AN RRAR A by i AL B ) P 7 o R 1 A0 69 2
Ko MWk 2 T 8Bl 2 o ZE R RO, HE RN R A A2 B 25, i S AR A L)
P TR, R REYAET . AIERAR G R ] 5 5 1R ek B s = BRI S BU Y Bk . I,
Py PIEAO AR 7 ST R DR A TR

PR B R ER, HRTANTE 2% 3 1 KLY 500 FA [ 28 Y A R i o kA e — R ik 7y
T RS ERE T IE A R UG, AR R AR R TR BB AR T MR A, B R A Bk
BT E WE S YIT BB AN . R, SR A TE BRIV 20T R AR Bn 40 T 22 0 b ik 2R
PRRES G B, 0 e i A B B R Bk TT R BT A A R BB SRR B IE , AR TR A R EE ™.
BREARER 108 Sl W B E 3R R OO B B A I, B a2 AR B AR A 40 B (PGPR) 4100 - 398 5 7 14 B AL
H7 TI50 AR M BRI BE S SR B B S A R SR R R R AR R R AR TR Y
AR TR 7 R A A AR B ISR BT AR ) Bl T R T B

FUR, 5 T 7 BRI T O B 52 2 B4 th e /N A2 RRAE SR T T, 957 B SRR B B 3] 1] 37 R A
PREAAG AR IE R o DRI, ASBIEE LUK 86 DY AL % 52 1 IR N A9 SR AR D B1RE , SR CAS G- Hi 45 7 7™
BRERBE T BRI AR, DU T SRR R BRI A B A0 3R e 1 AR PR AR T = BRAUATE 7, DA ik R A
WIHR B - SRk 1) AL (3 2 25 AR A , TRT -t o4 A W TR N B T R A ol S (3 A DG BB Al
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1 #R57EE

1.1 ZIeHel
111 Bk

ARSI A AR AT A DAL B 50 [ VA N FE A AR s - HEAN T S KK, 40 9N Klebsiella pneumoniaeYSX—47
Klebsiella pasteuriiYSX-36 ., Pseudomonas rhizophilaYSX—12 | Pseudomonas savastanoiYSX-23 | Serratia plymuthica
YSX-61.

112 BHRARGH RGN R
LB R5 556 . 2R 115 10g, BEREHR ) Sg, NaCl 10g, 35018 1.8g, 2&1# 7K 1000mL.
CAS RN 3% 37 3 2 RSk [ 13 17 R el -

1.2 LWHE

1.2.1  FARFARRE 4k BUKH A ag Hm)

PRHCEA T 7520 3] 10mL LB 35 5 rb, 28°C, 150rpm 153557 , 8000rpm #5.0> 15min, F= 45 | 15 {5 4
PRy o KB 5 B A PR 7K B TR R IR, o 2 TR AR 28 40k 82 1x10° CFU/mL. 8 3 7K € K e A I8 48
(6mm ) 32 5] MR 7R B P Al b T I 10 L A TR . 7E 28 C R 1557 48h J5 , FA I SR SL I 45 5 , A TR AR B
3o MR AR AR AR, B TE FE FBAGSAl k A Bee AR Ak, bl i A S R R sl
122 WA KkmEn T

HEORAT 10 TR B VB HE 2% W P i B2 A T LB AR 1 75 3L b (100mL/250mL) , 45 B 3h 0 502 — Y% T v
(ODyy,) , il bR A M 2k
1.2.3  SkEBARS L oL

PR B V& R T LB W A% 32 3, 28°C, 150r/min P8 3% 35 75 1~4d, B B 2 W B0, 20 I F IS W S
CAS K 4% 3mL 7640 5) , 38 1h J5 7E4M 66 BE T 630 nm U K A0 I 2 WG 1E (As) , FRGE K VE X BREZ
PAJCTE B LB ARG F2 58 5 CAS KR 45 3mL KW I WROGAE A 2 LUAE (Ar) |, 79 501 7 B R R YSX-47 . YSX-36.,
YSX-12 % 1~5d A A= it TR AR T M A (su) ™ su = [ (Ar — As)/Ar] X 100%.

124 BB T

MR SCHR [ 16 10T 01, WG BE A As/Ar BRIS/—AS 0.2 B9 I—AN“+7 , — B Bk 2R i %05 v 0 400 v L
JERE LUAE As/Ar AR T 0.5, 440 1.2.3 W 6B Je 2 LUAEL 23 SR B R YSX-47 . YSX-36 . YSX-12 5 3d i e K
FEERRE I HEA TR
1.2.5 & RIFAFRZ S BAR A BRA B S RAL

PR B 2 LB W AR 3558 (100mL/250mL) , 37 FH 2 R 22 S0 00 e P98 AN Rl 3R & (2% 4% 6%
H8%) .pHAE(6.7.8F19) JRE(25°C.28°C.31°CFI34°C) F&# (120r/min . 150r/min , 180r/min F1210r/min) \EJF (54
Tl FHERENFIPR 2R ) Bl (R0 RIS ) X kA A = B (i) , ARAS TRIAR Pk g A ) dee R e 4o
1.2.6  FRIFARIR =4k BARE AT F o942 & T3

W PRAF ) TR BB PP 31 LB AR R 7R3k vh , DU AR R SR 15 9% 3d e, BRI 7331 F 10000r/min
ZAF T B 10min, 2285 F T R B8 BRARER 40, 150 FH TG TR Z AR /K AR B DA BV A ¥k B2 88 %8 1x10° CFU/mL. %
B SR T KA #i BRI 7: 3 A TIR &, 40 ) e TR PR YSX-47 . YSX-36 Fl YSX-12 TR & K
e R A R, RO g 4 4% S0mL, X B ZH F S0mL Y JC 1 7K b BE 4 98, 45 200 1060 88 11 R/ & A
T, EAR ARG B 3 45, SEIR L 3K . AR I A 16em T8 12em 55 12em (1[5 78, ZE O BLIME K= Fh
MR R A T35, G IR . S BRIE /N R AR K, B R /N e i oK, (A5 A6 4 S AR R R
Ao TEHEFE 21d J5 43 A AR RN FORR o AR I FR R IRIC SRR RR /N 4 B e 1, T 24h S B i
TESEBRAR /N DT 10 T 5, 43 BT 3 A AR R = A 2 AR 20 TR % /N 22 Wit A= K R s i
1.3 HIEHH

FIH Microsoft EXCEL2021 B34l I AR &1, FIH SPSS 26.0 #4722 7 i M50 H7 -

2 HREHM

2.1 BERERERFHIEEEERNE
T 3k CAS S I B 57 0 R AR EAT AL, by P 1 AT R, AR DO TR R A CAS ARGz B 77 R 1 R 48h T, TR K
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YSX—-47 . YSX-36 Fll YSX—12 A= KL 4f-, BA 1A )] BBl L0 B A I (4 A9 (6, sl 48 (00 =2 BT, AR YSX-61, YSX 23 FTXf
HESATC A 0 R, X #2 B TR AR YSX—47 . YSX—-36 Fll YSX—12 HAT F= ik #k A fg

. N R
N
N\
\

E1 ERERBRASREHGAERNLE R
TR A~E - B R B RE YSX-47 [ YSX-61,YSX-23  YSX-12 . YSX-36, FF: F A TLH /K.

22 HE#HREKHE

F & 2 AT, 3 AN PR ARAE LB RIS 7 36 AR R 3R 1A, YSX—47 . YSX-36 B Mk i A K7 0~2h Ry 4
B AE K AR, 2~Oh S A B AR K OB, Oh 22 AN AR KR R 1S A K iR T 2% . YSX-12 bk
A KA S FER 9% 3h Z IS HEAPUE A K, 5535 12h Z e R KA T 2818 . Bl 55 3R I a) 4% , 3140
P 7E 48h J5 A T HRUE o

0 I I I I I )
0 12 24 36 48 60 72

] Ch)
B2 REBEHEK#LZ

2.3 HHMEFEREAEHEL

ANTR) JS2 7 B[] X6 2 T L TV R AR B A (AR i LA R g i, e T 3 TR B AR YSX—12 Bk ik i 7E
1~3d B WA, 2d J5 Bk A = B T8, 7650 3d kgl = A B ik, b 68.86% , 7247 4d JTHR R o
PRRR YSX—47 . YSX-36 MR ZAAR ™ i 7E 1~3d B, 7656 3d #a T 72, 3k 2 9 i KAE 73 510 63.51% FiI

70.4% , A5 4d FFHR A .

100 -
[] YsSx-47
S 80 - [ YSX-36
] ] ysx-12
41 60 |-
2
g 40
=
ﬁi 20 —
0 inj | | | |
1 2 3 4
i) (d)

3 AEHEKEE 1~ 4d%EHETHE
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2.4 FHRFHREEEDFAE
PR YSX-47 . YSX—-36 Fll YSX—12 7£ & ¥ 3d J5 AW BE (i As/Ar 435124 0.380.,0.300.,0.310, F B 34~
PR X5 EL A B0 () P R AR BE 0, PR R 3R BE 1 K/ NVHERE R YSX=36> YSX-12>YSX-47 , H =gk sk AR fE 1114
R+ (R 1),
x®1 BERFHRBEENAENE

7% R As Ar (Ar-As)/Ar As/Ar TR ERRE
YSX-47 0.238 0.652 0.635 0.380 .
YSX-36 0.193 0.652 0.704 0.300 .
YSX-12 0.203 0.652 0.689 0.310 .

25 ERERERFHRBEAFLBLEMRL
251 R R TR BRARA R TR

AN [A] B 42 b o o Bk 2R B B I A/ o T 4 Ca) TINS5 RP Rl 4% I, AR YSX-47 . YSX-36,
YSX—12 (YRR AR A P 18 3 die KAE, A XS & 5220 9K 65.519% . 74.67% .69.54%. 4 KT 4% ), b5 1%
Fofr gt (R 1A, AR ARAR I 7= B A BRI . PRI, e FE R i Ry 4%

2.5.2  RE pHABL A 4k EARE R 09 % h

pH (X 20 B 9 A K AT S B AS[A]  pH (X BRI 17 A B % W52 . B 4(b) il %, 24 pH
B R 6 15F | 34 T AR 0 AR A = g Ak T AR R IR R /K U, IR R 1k 25 14 N AN & 52 i Al i 1 A S, il FLAS AR 1
BRERARE A . ZBERIGSE N K BLE K 161321 78 pH AE A 7.5 B k2 AR il 7= i 18 B e KAEL, B R AR S RE Rk
ARG RO A A ST 20 B B TR AR YSX—-47 . YSX-36.YSX~12 1 pH {8 8 I, ka4 7= A= i g it
FERT 7 f 43 0 IK 3 71.12% . 80.64% . 73.64%. 4 pH {E = T 8 Bf , 3 D TR Mk 2l AR 7 f FF bR i 55 . tb4h, 78
pHAE R 8 i, 4 AE + eI v (0 mT VA PERR AR, FTRE 1A S 38 40 Wb 7 A T 22 ) Ak AR
253  RF)ViR B AT ek ARG AR 6 7 e

TELRE SRR AR ) A LA BRI R RR B R 4%, pH (B0 8 RIS [R]85 14 6 18 Bk 0B 4T % %
5. HE 4(c) AT, R 28°CH, B Ak YSX—47 . YSX=36. YSX—12 4% 8 A 7= 4 35 B e KA 20 9 A
70.52% .80.32% .74.21%. B4 R L F:  BRE AR R & S AL TR el L, 3 B RR A 0k 24 1Y i
FEIRLE N 28°C. BRAEZE A0 B B F bk WN=H3 7E 28 CHF & Gk 2 (1 P e K1 X S AN G 45 SR — 3, ]
BB A PRI A R X A A ) L A ) A A ke A
2.5.4 R ik ek HARA R 09 %

BRSO R SR BB A — B IR . TESEM il 4% , pH (B A 8., R EE A 28 “CHIAN [ 4% 33 4% 2 T b i ke
WATR G, B 4(d) AT, S48 PR 3k 3] 180r/min I, A F TR BRI G 1, T AR YSX-47 . YSX-36.
YSX-12 BBk = i 3 5K 31 75.51% . 82.97% . 77.61%. HH T-45 AN ], e v 10 v A i 2 i, BRIt
A= ARG T ) RO T RE S B ER BRI A o Y IR F] 2100/min B, 34N FERR IR B 7= 5 B B R %
AT e ek vm T SO A W A i Az B A0, DTS e R AR Y 7 . H R L R AR AR A R B R T
180r/min.

2.55 )RR 3SR ERARS R G 7 A

RIS 508 E AR ARG S AW A R, R IS BRI e U8, S5 83 AR & s VI G . %
FH3FORTENR AR, S Ak EE AHEREN R RAE LB 55 773 R (B 0= th o, B PR AR e 3P i 4%, pHEM 8,
TELE R 28 C AL A 180r/min Y Z5F T A 78537 . IR 4(e) RT 1, 34 BRI RRAEAS [R) R0 A 15 77 2 gk 3 1R
PR Z BT B D v RE SR IERER R B S R L A K R IR T R AR I A . BRI, 3 A TR B
) IR Ak 2l Se/L B RRIR R
2.5.6 R BRI ek AR S AR 09 % v

B U5 = L Ry T A B AL 1 R N B, S M R R S 1. AR SBT3 F 10g/L I AS [ e VR 2R AR Ji 2
JU B R AR A pHAEL TR A RUIR A TR T RE 3R .t B 4(0) m] AL, LU A R IR Y 25 1F F
PR YSX=47 . YSX=36 B4k 844 & B i K, 20 91 °h 76.62% F187.41%. >4 FHREMEVERR IR N, TH Bk YSX-12 5 &
BRI RE 1 Bt , AHX) B ik 3] 83.26%.
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< Proysx-armysx-semysx-12 o 0O vsKamysx36mysx-12 < 1% FOYSX-47 B YSX-36 O YSX-12
& 80t = sof = s
£ ooop £ eor £ oo
g 40+ g 40 | g 40 |
B 20r 8 20 % 20
%ﬁ 0 1 1 1 iﬁ 0 1 1 1 ﬁ 0 1 1

2 4 6 8 6 7 8 9 25 28 31 34
R (%) pHE HRIE(C)
(a) (b) c
<100 sk B YK BYS-12 o 100 -0 YSX-47 B YSX-36 O YSX-12 510 -0 YSX-47 B YSX-36 O YSX-12
& 80t uﬁ 80 3@ 80
& 6| 60 |- T 60
L 40t 40
T < =
8/ 201 g 20f % 20
ﬁ 0 1 1 1 E‘é‘i 0 ﬁ 0
120150 180 210 Wike R RE WA MR A
B3k (r/min) IR el
(d) (e) (f)

WHECK  YSX-47

M4 FRSEMEHRESESRHZMN
2.6 EXRERERFHRBEEHERITNEZHENFMN

AR T EE RN KL S FR 3T MO /N i B WA R, fhER 2 v, R AR YSX-47 . YSX-36.,
YSX-12 kb BE/NFE J5 , 555 R A Eb L Bk 8 20 0 38 0 T 10.80% . 10.00% 1 19.32% , M43 538 i 1T 7.78%
6.35% F1 15.32% , fof 43 B340 T 5.26% .2.63% . 13.16% , T E 4 5 IN T 5.45% .5.45% F110.91%. {H 4 5
PR YSX-47 . YSX=36 b B /N MR K 4650 T 12.48% 1 12.97% , 111 2838 YSX—12 A3 g /N MK hn 1
25.25%. SCHRLE SRR 3T /N G ks K T B RN E A — PR A RICR  (H AR YSX-47 .
YSX-36 X /N AR R I A A 2377 Ak —E A RIVE F , B AR YSX-12 % /N2 AR R BRI — 2 AR A AE L OF
HRE YSX-12 X /N (R AR BSOS i

YSX-36

YSX-47 YSX-36

YSX-12

XERECK | | YSX-12
\
|
\|
\"‘ * ‘
‘ ¥
i
(b)
B5 AREHKI/NEDEBREER
T2 AREKRIMDMEYHEEKNZN
LTS /=1 RN JitSiS fif 7 T
X HR CK 22.51+1.82¢ 16.84+1.78b 10.10+1.91b 0.38+0.05a 0.055+0.008b
YSX-47 24.94+1.93b 18.15+1.30b 8.84+1.23b 0.40+0.06a 0.058+0.004ab
YSX-36 24.76+1.43b 17.91+0.74b 8.79+1.46b 0.39+0.02a 0.058+0.002ab
YSX-12 26.86+1.12a 19.42+1.53a 12.65+1.67a 0.43+0.06a 0.061+0.005a

3

V< R /NS B i A BRI 22 57 6.3 (P<0.05)
it
FU R 0 JEAF AR b 857 B S AR 0 T ) WE 5 A7 BRI P S0 77 B 2 PR 40 T 1) 7 3 B 4 v
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INFE RRAE A BEAEY b BN, T2 A GE i CAS RN 3 7 /N AR P - 398 w0 6 1 G HR P R R AR A T
2T S N AR PR AT AR AR B - 498 r 5 28 1 4 R 7™ Bk 38 1) 2R AR 1R, L e ) SHZ-24 BB 7 Bk 3 A
fE Bl . ASHIFSE M FE A BEAR B 3 40 B P 2 HH YSX =47 . YSX=36 F1 YSX~12 F# #k ¥ A 5 ik 2 AR 7=
HREST, Hid YSX-47  YSX-36 Wikk)@m T 7o & 1A [ & , YSX—12 & TBCA M & , £ 5 1 3K SR PR+ 8=
BRI P GEUR , Rk — 20 T R A RO SRR AR T 5%

AR R RE T A —E 2SS B T 5 B BRI ¢, SR AMA — 2R Fln, &%
I 58 N D L 25 4 58 2 — A v Ak 2 A ) R (BRI T 2, E SR M Kk B A% 4 26°C L 180 r/min, pH {E
10 F1GFR 48h, iA B T 72 BR AR e K % 1 64.37% . 5 U 1l 38 2o F2 6 & I S 360 7™ R AR A 7 £7 W7 HEA T AR
b ARAL)E B7 W7 P2 R AR A XS & 220 5135 5] 90.63% F179.96% , BBk = k4R fE 1 1 Y AR R
P 2 5290753 5T 1 et (pHAEL R G R AR XS TR AR YSX-47 . YSX-36 . YSX-12 gz ik
PR R PUAR S I A T SRR R L 5 T TRAR 0 7 R RE T, R R YSX—-47 . YSX =36, YSX-12 i #kzk
B 53 35 5 76.62% .87.41% F183.26%. ML FT UL, & WA (A XAk A 1) 7= i AT E KW g i), 9047 5030
P22 TR B R SRR RN A W S5, A REARAS TR R A K™ A= AR i g

PRI Ay 398 v A R A B IR, s A A O BRI AR KR I R 22— gk S BU0TE 0™ AR
AN IR A BR T T I 1) A8 oMb P T, 23 ) 88 1 A Ty il DR 2 JR P DB TR R, R 2 BUR B AiE A= R34 LAY
PR AR B RE T, L 3E A R AR ke M A - 48 e R S T, B SR A A AR SRR R I 82 8 T L AR AR B A=
K2 TR A M AEYIHR B 40 7 6 HH — ik e AR BB B R R Gl i /K 5 506, (36 75 110 ff
A OGS O R SR EA B AR, AT ANZE R FIEE A BRI AIE A ROR > ARG I R s,
B TR YSX-47 . YSX=36 . YSX—-12 X/ NG A — & AR LR T, B e A ) A A 0 T T o

4 it

I CAS ARSI 7 R A BOAR B - 3840 B v Dt 34N PR3k AR RE D AR (W B R, 40501 R YSX =47 . YSX-36
FTYSX-12, 38 5o B PN 22 S50 o HLfe A R AR - B i 4% , pHAELH 8, B 28°C, % 1L 180r/min, B REIZ 1}
¥y 5¢/L, BIME YSX-47 . YSX-36 IS A I 0y #5455 10g/L, BRE YSX—12 B At 5 0 M 10g/L, 2R 5
T B R 3] 76.62% . 87.41% Tl 83.26%. FHAR L F B, TRIAK YSX-47 . YSX-36 Fl YSX—12 Xf /NAZ 4y ¥ 4047
—SE PR AR RIOR P R YSX-12 AR A RO A o 3 o ASHIF 9T R BRI AR A 9 (5, F 2 A 40 v PR 2 L B
WS RSN T, fE o AL BR 1) 2 F AT

S 30k
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Growth Promotion of Iron—producing Carrier Bacteria in Lavender Rhizosphere
LIN Bin',ZHAO Yan-yan',MAYILA-Tuerdibieke', ENTEMAKE - Bulatibai'**
(1. College of Biological Science and Technology, Yili Normal University, Yining , Xinjiang ,835000, China;
2. Key Laboratory of Lavender Resources Protection and Utilization, Yili Normal University, Yining,
Xinjiang 835000, China)

Abstract: In order to screen the growth promoting bacteria with iron carrier function in lavender rhizosphere
soil, CAS plate detection method was used. Strains with the function of iron—producing carrier were screened from
lavender rhizosphere soil bacteria Klebsiella pneumoniae YSX~-47, Klebsiella pasteurii YSX~-36, Pseudomonas rhizophi-
la YSX-12, Pseudomonas savastanoi YSX-23 and Serratia plymuthica YSX-61. The conditions of iron—producing
carrier were optimized by single factor experiment, and the growth promoting effect on wheat seedlings was verified
by pot experiment. The results showed that the strains YSX-47, YSX-36 and YSX~-12 had strong ability to produce
iron carriers, and their optimum fermentation conditions are as follows: inoculation amount 4%, pH 8, temperature
28°C, rotation speed 180r/min, and yeast extract powder 5¢/L. The best carbon source of strains YSX-47 and YSX-36
was glucose 10g/L.. The best carbon source of strains YSX-12 was sucrose 10g/L., under the optimal conditions, the
active units of ferriferous carriers of the three strains reached 76.62%, 87.41% and 83.26%, respectively. Pot
experiment showed that strain YSX-47, YSX-36 and YSX-12 increased seedling height by 10.80%, 10.00% and
19.32%, respectively, and leaf length by 7.78%, 6.35% and 15.32%, respectively. Fresh weight increased by
5.26%, 2.63% and 13.16%, dry weight increased by 5.45%, 5.45% and 10.91%. However, the root length of wheat
seedlings treated with strain YSX-47 and YSX-36 decreased by 12.48% and 12.97%, while the root length of
wheat seedlings treated with strain YSX-12 increased by 25.25%. The results showed that strains YSX-47,
YSX-36 and YSX~-12 all had certain growth—promoting effects on wheat seedlings, and the effect of strain YSX-12
on promoting the growth of wheat seedlings is remarkable, which can provide a basis for the development of biologi-
cal bacterial fertilizer.
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