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W AR WF9T T N A B ZE S B B3 ( Phomopsis liquidambari) X 45 AR (Atractylodes lancea ) ¥y 8R4 i FH %t i 1 48 2E
PR L ERUE W IX R B S A RES R JER (Mo B \DTPA-Fe \Zn Cu Mn) & it (5200, 45 53R W] . A 2E ELA B3 FIE ARM
SEATALER L P AR B B3 A B SIER AR AT B4 BB AIN 10.28% F1 14.11% , AR BB B3 A5 IE 3 i IR AR Lb 35 4R w5 TR
JREE SRR P E, A AL B 5 IE H B AT JEAH L A ROIR K TC B 22 5, B3 ACBE S X IRAH L B E R T AT L4
SN B SPIAR R A AT 5% 5 4 TR 4k TR A , B3 RIS A A2 6 Ak 3L 55 06T FRURH L S 2 4 va b 30 A SR S AT S 3R
PRI 8k ; 2118 DGGE 8 8URIE IR IS AT R, B3 FIE AN & G b BEAHXT F 1E 3 it AL AL 2, b 2 ol R F 100 1 10 76
TR DI A MRS T SR TR Y 28 T B 0 300 AR S RN 235 S 300 1) At O 2% iy BIORN B A 8 Bl A 4 /&7 , LR DGGE 45 8L BT
RIS PR, B3 TS A & A AL X FL IR BRSBTS, BB 199 LAS 0 28 B I 0 R 4 BRI R P8 5CER A BH n 42 i, 16 01
ELR TR AT A R RLBE AR 49.6% . 464 JCHEA: T 301 (AR DI FN 45 3 10) ) A PR - 598 M il A pee bl il % M B3 A 3RFN A 5 ik
JHAR tk 25 2 T IE W EAC R R AR T AR AR AR S R MY FIRIAFIBE i 3 . B3 M AR E A EIE# T A K EE O
T EICE Mo B Fe Zn Mn [O7E L, FEAE 0 FURFRL P i E JT 2 Mo B Fe IR B RN, AW REN, N HEME
ARy BRA TR REA A ARG AE MR PRAE M X R | B e - e 6 1 | AL i i D0 3R AT AL RTIR A, XoF % i A A T A i LA
IR AL AR WA BT UM X R s PCR-DGGE ; Bl T R
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peanut cropping. The results showed that strain B3 and A. lancea powder significantly increased peanut straw and pod yield
by 14.11% and 10.28%, respectively, relative to B3 treatment alone. B3 treatment significantly increased peanut root
nodules as well as straw and pod yield relative to the control, which was grown under conventional fertilizer treatment.

There were no significant differences in peanut root length and branch numbers between the treatments and the control.
In addition, the B3 treatment resulted in significantly more culturable bacteria and actinomycetes in peanut rhizosphere soil
at seed, podding, and mature growth stages than did the control. The B3 and A. lancea powder treatment resulted in a
significantly larger population of culturable fungi and actinomycetes at seed, flowering, and mature growth stages than the
control. 16S rDNA PCR-DGGE analysis showed that the B3 and A. lancea powder treatment significantly changed the soil
bacteria community structure at seed, seedling, flowering, and mature growth stages and increased bacterial diversity during
the seedling, flowering, and podding growth periods compared with the control, as estimated by the Shannon and band
number indices. The B3 and A. lancea powder and B3 treatments markedly increased the activities of soil urease and sucrase
during the flowering and podding growth periods, which promote material cycle and energy flow in the monoculture peanut
ecosystem.

It is worth noting that B3 andA. lancea powder activated essential trance elements (Mo, B, Fe, Zn, and Mn) in
peanut rhizosphere soil at various growth stages and dramatically promoted absorption of Mo, B, and Fe in peanut leaves
and kernels, particularly Mo and Fe. The results of this study suggested that the combined application of endophytic fungi
and A. lancea powder could effectively improve the continuous peanut cropping soil microflora, promote enzyme activity,
and increase the absorption of important trace minerals. These effects are important for minimizing or even eliminating

obstacles associated with continuous peanut cropping.

Key Words: Archis hypogaea ; Atractylodes lancea; endophytic fungi; microflora; PCR-DGGE; trace element

Ao R E R RIRMEY , & BB T S AR = 2 — 22 A AR b R O IR e T X )
GRAEY AR EY) , I 20 AR RFE T AR ZY o 2 2R AR AR 60% -85% , (HJE , ARG ™ il 2y 1 = 4L
A TR AR S P2 B AT RS & T K EVE S 80 A BB SR P2 B R R e X &R
AR FEUE A FENE RS 1 8 2R R 22— A 22 D R AR RS A AR A i R AR s - SR A 2 285 ) 2 A R
B /NSRRI GE K LT b K VR A A S BOR PRI A W X R S5 F i T oA — | 3 2 DAY B A T
J& R T AC AR T A AN, B VR 2R T AR U AR - AN R, R E I IX R AL
Chen %5 N F| I o2 W SCPE 43 A 1 3 VR A6 A=+ 3 40 T8 BF v 8 b & B, 580 %5 i AE W anfp w2 IR H
( Burkholderiales) fB AT H ( Pseudomonadales ) 25 R fa] Bk 2 S 8B A AR 10 BN RS AR
AR RSB PR, LI A RER S A B RS, B RIS R AL e R IX
HEAE 6 AF S IEFEAH L W E R T IR MR G55 i 5 P, 20 301 T B 20.429% 1 63.09% , T3 AL , EVERE
e

Fe Mn ,Cu.Zn B Fl Mo &2 GRHMEYE K A F AP LHE TR, EMNS5 R SR LU 2R S
TS, b= IR R MR B P A R R T R S A

S EAERERF A P A U R K AR PR 3 i H A 7 it B AR BRSO B, A 12
SRR B LIRS B R T 54.84% F122.92% "), T AE 4 AEARBRAIAEAR PR A SR S 43 B0
1> 43.0% F1 34.8% , HAE 10 4FA SR SRS B EHLZ | EAEFRMK , R PR E Y Hil
it A 0 AN L 1) R i I e SR IR ) AR — E R AR AR AR B (R X S
it TCBEXGE I 1 A 7 AR RS Bl i

ATRBLH B ST e IR, VR A AR 38 it hin oA A= LT AUAZE SRS ( Phomopsis liquidambari) B3 7] LA i 42
AR FER i AR A R B N 30% , R B el st TR VE AR AR L EIAEE  fE — e R L R AR AR
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et FEEAREE A N A B B3 AR LRI K I, B3 PR AR 3 TAA L ABA Il VB, [R) & S 7 iR
R R E AR B3 T HRIA RE S /KRR AR SC R AR HE L A R Wl SRR M AR 5 IR REAE
H—FHR Y G AL A VR AT R B RS PRIV AR A 7 IX A T — 2 AL, (VR R AIG 1 3% 1 3 vh iy iR
Wy & i B T SRR T RN A, PLIA 237 2 BRAE AR AR B 0 438 v o 22 FGBP 1 A o R 3 i T
31.2—79.9 %, fEA = i A 3G AE S PRBE AT 3 2 R N A AR IR AE A T et 22 P9 2F ELTR B3
REAZ 0 2 0/ 3908 T RS 140 - S A0 i R SRR R A A R A A T R | TR
FEEE R LS R B3 AbBE R 28% 0, (R AR SRR A KRR T PE AL AR 327X 3-6
HABKEZ AR TEARAAR, T H G PURALAE ™ A3 S, 15 AR AR AEA 7 A 7 A Pl 21— IR, A
AR AR A B, T A — LA = AR A AR ZE AR A A R R 22 B A T LA A B, R R
AR THURALLE S o AN, RS 520 AR BB AR SE A5 w5 2L &1, il 1L & P xt
#2295 1 ( Fusarium oxysporum f.) 2955 IR B P A 6 7 5 & iR o KL, AR H W e
AR AT AR B ARG A R K AR, N B B3 R AR R 2 75 1T L & #5 Uh W) A FH 2% i % VE A6 7
B, AR LR B3 A ARy 62 G b B FE VR AR AR T S GRS R Sl T ™ 5 78 3 AR ) DR RS2

1 #MR57EE

1.1 kR

AEAE Zo Rk S VTG JE TR b R A B 2L AR R S (L4 28°137 K48 116°55") il — 3 7l
S, AR DUZC AL LR AL AR ARAE 10 4R RIEREA AL BT A HLBT 13.35¢/kg, 22K 0.75 g/kg,
f# A 17.50mg/ kg , HALWE 62.67 mg/kg, AL 260.64 mg/kg,pHS5.6(1:5 /K) .

HHAEY) N A E A B3 B KK ( Phomopsis liquidambari) 73 %5 B KEFFE FHA ( Bischofia polycarpa) 25 7, J&
TAUZE B R, R T R SO R A VL0 AR ) 5 D RE L DR 4 2 i se i s, B DRG0 B3 TR R FL 42 2 00
firf Ch PSR IR AL B 25°C TR AL 5d, FHEM RS D 5 18 22 56 7% 28 100m] WM T 4% B A A Bl 15 7= ik b 180
r/min 25 °C }5i7% 5d, UEARGS U85 RIS R 22 T H 25 8 KIE Bk 3 W B IS F T AR AR Rk

AN BUE S 15 AR (Atractylodes lancea) TR ZENUMUNG R B K . 1842 (Archis hypogaea) RILVHE E
T LR B 5 57,

1.2 st

6 Z AR A T R O R A P (b2 310147 AR 28 118°22") 64k 4 ANAb R, A4 AEHE 10 1R
HAZ AP0 R E AL (CK) IR H MEAC AN N A= L B3 (A) (IE AL A G AR Ky (B) | IE 7 L
FIREANTNAEH R B3 EAK (C) o IEWIEACAIGIRER 1.5g FHEERRNIE 4g SALANIL 1.5¢ W 0.1 A HLIL
50g, EAKY 2g/ 45 IEHTH B3 BLLY) 2.5g/4, IXIRABE R 23em , FLAE 25em , B B EAFLL I 8kg, FE AN
A3 BRI Sem, FENLIXCZHARS, 2 OISO PR IR ARy N TS B3 W22 5 HIEFESE, T
2013 4 5 J 13 R AEAE B4 4 RiAh 1 AEA: M e B2 BE 2 BRAIET, IR R R 3L

S BIAEREFRET 1d(5.12) FhF301(5.18) ik -4, 7 01 (6.11) AEM (7.2) (45 IEM01 (8.15) AL
(9.18) HUEA MR PR + 33 ] Tl A= W i, 2 A6 1k, 3B I 0% A A8 T DT 28 0 B, AR B g 4 ik e 5%
NP b A7 oR A RIS EUH A AR SE AR R 0 i i B E K B -1 SR )5 i B3 7EAR R 1 £
SRR T IRV R A B0 b SRR A AR T TORPRLAN I 1 (i ST 3R 20 B SR RN E AR B 8
A7 BIAF R SE 6w i UltraClean™ Soil DNA Isolation i85 81 ( Mo BIO Laboratories) #8435 DNA 9% J5
1% H) SRR WEBE I L UKAS I TR T AR T 4°CORAF T TR W8 | -3 WS A RS R T R i
1.3 Ew H 505
1.3.1 IR RSR R Y R

R TR RS- AR i 43 B AR PR T I b A 40 TR | TR RIICR B, AR T A B B L RIS R 00 B0 LR R T o
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ILLLREFRIE I B AR TR FH o (R — S B IR A0
1.3.2 34N KR PCR-DGGE

#i F UltraClean™ Soil DNA Isolation 7] & ( Mo BIO Laboratories) $2H 135 DNA | F 1% 0035 I HHEE I
HLPKAE I, PCR-DGGE 5|4 My 44 2 044 W% 17 ;OB A& & B S0pL; 2x Taq PCR MasterMix ( Tag DNA
polymerase 0.05units/ L, MgCl 4mM , dNTPs 0.4mM , Beijing Zoman Biotechnology Co.,Ltd.) 25uL, I FiE5 19145
1L, DNA B 2L, ddH,0 21 L, PCR P28 1% B EE e 46 0

%1 PCR-DGGE 5|#1fny 854
Table 1 PCR-DGGE primers and conditions

R 514 PCR ¥4 %A

Target Primer PCR conditions

AN 518R(5'-ATTACCGCGGCTGCTGG-3") 94°C , 5 min; 30 cycles, 94°C, 45 s, 60°C, 30 s, 72°C, 45 s;
Bacteria  (*.338F(5'-GACTCCTACGGGAGGCAGCAG-3") 72°C , 10 min

B NS1(5'-GTAGTCATATGCTTGTCTC-3") 94°C , 4 min; 35 cycles, 94°C, 30 s, 55°C, 30 s, 72°C, 1 min;
Fungi  GCP-Fung(5’-ATTCCCCGTTACCCGTTG-3") 72°C, 10 min

a( CGC CCG CCG CGC GCG GCG GGL GGG GCG GGG GCA CGG GGG G)
b(CGC CCG CCG CGC CCC GCG CCG GCC CGL CGE CCe CGe ceo)

7S A B RIS L VK ( DGGE) {8 ] CBS-DGGE Hi Yk 245 ( CBS Scientific Co. ) 4T, 41 {4 1 8% 5 N Kk
BN , B AR B 35%—65% , ELTR T ] 6% 3 I BRI BE IS , A8 PERR BE 20%—50% , LUK 2% #1411 XTAE (40
mmol /L Tris,40 mmol /L JKZ. 2 ,1. 0 mmol /L EDTA pH 8.0) ,PCR 7= ki 20uL, 60°C 100 V HLJK 12 h,
HLVKZE 5 EB 4410, 20 min, UVP BERCEAR 00T RS HA IR,

DGGE #8408 i i i Gelcompar Il Aoy , B4 Hifdi HH UPGMA ( unweighted pair-group method
with arithmetic averages) J7i%, HTIARRAEYZFIERNTERA . 1) Shannon 540 H = - Z( n; /N) In(
n, /N) 2 n B SO I TR R N R TG IR TR, 2) SR ECR: S, M ITESKGE 1 255 Mg H 8
1.3.3 T HERGTE

- SRR PR A A0 He (s T ME L 37°C 2514 F 24h J5 1g KT = Hf NHL-N 22 7a B0 5 3 b
fitiR FH 3,5- SRR e i, HER PR LA 37°C AR 24 h e 1 g T L a2 il 2 e B
134 HEAMESHETESE

AEAE R PR A 30 Fe Zn Cu Mn %1 DTPA (pH7.30) 32421517 R 1:5, R 7l 20 66
DI7E (AA-6300C H A& Ht SHIMADZU JAPAN) 5 3G RUEHR ] pH3.3 1R B -0 1R 135 R 75 I A L APDC-
MIBK ZEHR, £7 887 JF Wik il 2 ) ( GFA-EX7i H A< 8t SHIMADZU JAPAN) 5 + 4645 R0 R FH i 7K 12 42
LR ke,

1.3.5 A BFrhi i o R &

AEAE I B FUEERE HLBORY R I 100 H 037, MERRFREL 1.0000g K¢ 5 T2 UKL 2 0 G #6% 2 i iR
g dr, SR INAZE 500°C , TRALPREE 4h, AL B 2 2R N Sml MRAH R (AR ot 2, i E R 2
50ml, FEAIFRM A28 AR . 4> Fe Zn  Cu Mn i W50 6 BE 3 & 0 ( AA-6300C H A& 5
Ht SHIMADZU JAPAN) , 44 % F A 88 57 JE IR IS 22 ( GFA-EX7i H AR K5t SHIMADZU JAPAN) P! 4xfiif
SR FH R I e i sz 2
1.3.6 fEAERZHER

AEAE 25 A A A IBORE 05 A6 AR BOAR R L AR AR MR A SR R T E AR AT T,

1.4 HdEab
fii 1 Office EXCEL #E43 M7 45 LH KU -3 AbR i 22 | I B . 1 SPSS 13.0 341847 5 2243 Mt
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(One-Way ANOVA) , A [RI % 41 1] d 24 2 5 R H Duncan K25 (P =0.05)
2 GERE5DW

2.1 WAEE B3 B ARM AL BT AE A A 2R ) 5

MAFR 2 WA I PN AR ELR B3 A BEAYAEAE TR AR AR AR TR R AR AL B (CK) |, AR AL R B
JEI A EAFEFT T E AP B KT, 9145 65.45% 83.67% 47.33% F140.49% i A5 A Ab 38 5 1F % it
NEAb FEAH LU I AT S 5 1 e R RN S SR (H I R o T ISR MRS AT T, i N A B B3 M A M E
A AR LRGN Y AE LT B3 Ab PG CR T W SR T E AR AT T A B 10.28%F1 14.11% , LA AR
T AU B S A BB B3 R AR R AL VERR AT, (e A0 AR Fe e B . AR R AR RV E R AR AR A
R BRI Z — MNP A L B3 AL IE H A AL BEAR L R R T AR A MR A (AR, Y
A= FL B3 FIE AR B A5 A A — e R B LD T AR B (HJR AR AR PP i AR A2 52 e, X P g 5 48R SR
Jel DA R B 22 AR 78 SR A AL T ST A DG | 335 1 MRS 6 T AR /D B B 1) TR B R A A S A K & 3 BT 1 LU

R2 MEEAMESE B MEAMNEMRBEERZEE KM

Table 2 Effects of endophytic fungi B3 and Atractylodes lancea powder on agronomic traits of peanut at maturity stage

Ab PR K IR MR R SRS JERT FEAF T
Treatment Height/cm Root length/cm Tillers Root nodules Pod numbers Pod dry weight/g  Straw dry weight/g
CK 41.75+2.06a 13.00+1.03a 6.00+1.83a 55.00+7.57a 12.25+1.71a 11.03 +0.85a 10.67+0.44a
A 47.15+3.56bc 15.75+1.50a 7.00+1.41a 91.00+6.59b 22.50+4.80b 16.25 +0.42¢ 14.99+0.67¢
B 43.25x1.15ab 14.25+2.87a 5.75+0.96a 51.50+7.23a 13.25+2.36a 13.19 +0.41b 12.33+0.33b
C 49.06+3.65¢ 15.75+1.89a 7.50+1.00a 69.75+6.62ab 17.00+2.45a 17.92 +0.65d 16.73+0.30d

CK: IEHTitifIt conventional fertilizer treatment ;

A IEH G ACFOAE M P 2E B B3 endophytic fungi B3 and conventional fertilizer treatment

B ; 1E % it A F0ita fin 5 AR H Atractylodes lancea powder and conventional fertilizer treatment

CIEF WAL it P 2 BB B3 A& AHS endophytic fungi B3, Atractylodes lancea powder and conventional fertilizer treatment

] —F AN ] 5 B 3 7 Ab 34 6] 6 3 2% 57 ( P<0.05, Duncan 2 70 [E Ky 4 ) Values in the same column followed by different letters are significantly
different ( P<0.05,Duncan’s multiple range test) F[A] The same below

2.2 NAEETH B3 AT AN BN AR AL AR PR 4358 AT 35 SR i A P B 5 )

SR, T RN 2 S A6 A AR R - S A0 B 4 A T AR X A i AT, R A6 DR b A0 R A Ak T
A AR (6 3) o AR ECR B3 AbBHS X IR (CK) AH H S0 25 5 1o b 7 100 405 ST 300 R A 3830 4 o 5, 40 )
PEFE T 16.02% ,40.86% F1 23.53% , A ELEE B3 FIHS AR A it 56 04 ARy b BEAR L, B 7 A M i oA
A IR S A A 45 I Ik B R = (E 8.60+0.56 x107CFU.g ™' T+ #2851 52.75%, W/EELIE B3
FIE AN IR it FH 55 10 P A2 FCB B3 AL 3R L a8 B A — S50, 7 101 R0 1 400 400 7 450 o TG B 2 22 5, AR IR
A A RO T S TR, A Y AN O S TR

MNFE 3 AT FFHH T RN U A A AR PR 3O R R A T RAIK T, A N 25 S i e v ik
TR, A LR B3 Ab3E 55 IR (CK) AH L 58 35 5 i P11 465 S I RN s 0 il 2 v it o0 AR o T
10.69% ,42.15% F1 32.87% , B IAFAE AT R B0 T0 3 25 57 o 5 R M b BT AR B - 38 s 4 v 4 g i 3%
SO, N BB B3 IS AR At 5 1 G IR A H , 76T 01 A6 0 0 B A 4 v R B A, 4 )
PE T 15.72% .50.56%H1 76.92% .

AFE 3 AT, I AR A AR P - 8 L PR AR TR B S i KO B AR AR 1 A K L TR R B AR AT i
W REAR, PR LT B3 AbHE S I H AR XS R (CK) AH b i 5 4R e i ) 4 S ) B R AR
T 61.17% 95.63%F1 35.77% , Fi AL 22 e R 2, VA LT B3 RS ARG it H 5 15 AR AL BEAH L
R TR AR 2SS R R LA R, A IR T 24.29% .60.11% ,130.77% F1 45.30% . PE
FL B3 M AR A it F S 9 A= ECR B3 AbERAR HL, ZEAE T 3 B AR = TR A RS s H S T
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Table 3  Effects of endophytic fungi B3 and Atractylodes lancea powder on culturable bacteria, actinomycetes and

rhizosphere soil

£3 NEEEMZSE B IEAMMNEERGAEFERE NELH EENENIM

fungi in peanut

TiH Jb3 Fh73H HiY iz 453544 A
Items Treatment Seed Seedling Flowering Podding Maturity
N Bacteria/ CK 2.06+0.05b 4.30+0.95a 1.50£0.56ab 7.93+£0.49b 1.70£0.20a
( 107CFU/g Dry Soil ) A 2.39+0.32¢ 4.57+£0.31a 1.30+0.20a 11.17+£0.47¢ 2.10+0.10b
B 1.70+0.06a 3.67+0.57a 1.30+0.10a 5.63+0.74a 1.57+0.21a
C 2.17+0.15bc 4.30+0.78a 2.03+0.31b 8.60+0.56hb 2.63+£0.25¢
TR Actinomycetes/ CK 1.59+0.04a 1.77+0.41a 5.40+0.96a 2.23+0.25ab 1.43+0.15a
(10°CFU/gDry Soil) A 1.76+0.08b 1.80+0.13a 5.90+0.53a 3.17£0.47¢c 1.90+0.17b
B 1.52+0.06a 1.80+0.34a 4.98+0.52a 1.93+0.15a 1.63+0.21ab
C 1.84+0.06b 1.78+0.35a 8.13+1.44h 2.70x0.17be 2.53+0.25¢
E 1 Fungi/ CK 0.69+0.08a 2.73+0.71a 1.87+0.40a 1.60+0.35a 1.23+0.06a
(103CFU/gDry Soil) A 0.76+0.10ab 4.40+0.21b 1.93+0.40a 3.13+0.38b 1.67+0.12b
B 0.70+0.12ab 2.73+0.23a 1.83+0.31a 1.17£0.35a 1.17+0.06a
C 0.87+0.04b 3.83+0.21ab 2.93+0.32b 2.70+0.56b 1.70+0.17b

23 WAETE B3 AR IS AR LR X R 1SR

(1) 2B H) DGGE 880 R (1 1) W], N A= FLTA B3 Ab B 1E i HEE R L 20 T 7 v 225 4 1 7ol
T EIRZE S R A T AR AR CKORT A LB — 28 AHARUEE 43 31 R 80.4% il 80.7% .,
WA LA B3 FIAE A A AR T 1E R AT AR PR, 5 325 it 1R 740 B B S FN n AE A AR P g

159

47.9

20 40 60 80 100 0

75.8

73.6
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TEERBR T A E TS DGGE 58 BIE R ES
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60

A \
W SRTUR Gp s :
o Ry AR B 9
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Fig. 1 DGGE cluster analysis (unweighted pair group method with arithmetic means) of 16S rRNA profile of peanut rhizosphere soil

microbial communities

SE . Ff 71 Seed, SD: 1 ] seedling, FL: £ Flowering, PO : 25 I Podding, MA ; Y Maturity
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AR, T AT AR AR COAREIR Oy —2 Bl AEII NS S B A C AR B —, Uil
GARM LIRS A ELTE B3 FIAE ARG A IS AR B 98 40 1 DA W R 2 4 1 52 M 65 R AR, 45 R 3 [
A ECH B3 Bis T AEA AR PRI B3R

M 4 TR, AELEAR P SR R T 2 REE 0T R T, P9 AR ECT B3 A B I Rt I A BEA A% AR
AR KA T o i1 , AEII AN A5 I A0 p A A A RO B dee sy, 70500 3.63 A1 3,71, HUIE Wil AL A BR R = 23.47%
F120.45% , WAEECR B3 FIE AR E -5 N AR R B3 AL L 2 8O 22, 748 A SC B AR R AE 01 70
SEIEI 5L 6.25% H1 9.09% , FAHE RT3 | T AL SE IS A 4R

R4 HERBRIBEAH EHEESEE

Table 4 Peanut rhizosphere soil bacteria and fungi community diversity by DGGE analysis

T4 Hil] 1E3] GE= A
i H pOBL] . . . .
Seed Seedling Flowering Podding Maturity
Items Treatment
S H S H S H S H S H
il CK 18 2.72 22 2.90 28 2.94 29 3.08 19 2.71
Bacteria A 25 2.90 27 3.19 32 3.63 33 3.71 22 2.84
B 19 2.68 18 2.62 27 2.90 29 2.96 19 2.62
C 26 3.00 29 3.28 34 3.53 36 3.93 20 2.76
FH CK 14 2.40 20 2.62 21 2.80 15 1.93 21 2.42
Fungi A 12 2.26 25 2.99 31 3.17 16 2.23 24 2.80
B 12 2.15 16 2.32 18 2.21 18 2.33 23 2.98
C 20 2.52 27 3.09 29 3.22 20 2.45 25 3.09

S-ZH7 4 Band number , H-F 4 $8 %L Shannon index

(2) 5 DGGE $88UE SR 20 (K 2) 8, R A 0 o A4E 5T B3 ACHE 5 1E i A A BEAE A AR
20 40 60 80 100 0 20 40 60 80 100
' ' ' po-cK
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Fig. 2 DGGE cluster analysis (unweighted pair group method with arithmetic means) of 18S rRNA profile of peanut rhizosphere soil

microbial communities
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Fig. 3 Effects of endophytic fungi B3 and Atractylodes lancea powder on urease and sucrase activities in peanut rhizosphere soil
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Fig. 4 Effects of endophytic fungi B3 and Atractylodes lancea powder on the content of available trace elements in peanut rhizosphere soil
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L 4d RTET, AR ECRR B3 AR X R (CK) AH FLZEAE I S 35 3 i T 38 U 1 1, WP RE BTG AR S )
AR, WAEERE B3 M AR A A HYEAE A Fh 7 M 5 b 5 T A& &, S AR LB L 3%
Pem T A RS S A RS &, i T 38.33% 11 98.14%

&l 4e AT, SEAVETEAR 8 oA B 0 & A E B IR R R AR SRR T K — 8, AR
B3 Qb RN S5 H A TCRE A, AR LI B3 IS AR 5 45 A FAE 45 3 0 RT a0 5 45 AR A SR L b 3 v
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AL BRI E PR T A AR A S S, S N AR U B3 AR BT He R R v AN e A R S
2.6 AEAERT RO PR TR I B

F % 5 A, B ARK AL B IE FMEAE XS BR (CK) A ELAEE T B b Fe 1 Zn AOFRER, N2 HOB B3 AL HE XS
A B i e E Mo B Fe Zn Mn WBUE A B2 IEE M, RIAE, AR B B3 A ARy ICA it H 5 1B
TR AE AL SRAR LY 2 A2 T i b R ST Mo B Fe Zn Mn YRR 2R 5 X% B LU 23 B35 0 T 48.78%
38.22% 24.75% 187.11% \75.37% , WAL OGAVE AR B T8 B e BE 7ok I8, M R W R 54
Az JER TS 77 1S IS A — 3,

AN EA B E BN, & S EAR AMERIRIIR 44 KM oK%, Bk S vH, e
b BB T F it AR FEAR E SRR e e R R R W R, N AR BT B3 RS AR R it FH 5 0 B AR e
AR T AEAEATARL T Mo (Fe (B Fil Zn ML, JLILE Mo F1 Fe, 43534 1 41.18% Fll 76.66% , ik L&, A
A= L B3 M AR B A AR SE T 464 i R FFPRL U TG 3 (Mo (Fe (B 45) IR R b AE K & H 2
BT T R TS IR
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Table 5 Effects of endophytic fungi B3 and Atractylodes lancea powder on the content of trace elements in peanut leaves and seeds

i fbym # Mo B Fe il B ¥ Zn #d Cu % Mn

Organ  Treatment mg/kgdry weight

A CK 0.41+ 0.01a 354.03% 7.70a 75.95 £1.15a 31.27 £0.97a 5.66 = 0.25a 101.44 +4.56a

Leaf A 0.67 20.01¢ 503.11 +1.83d 113.652.47¢ 86.06 +0.20c 5.55 +0.27a 208.17+2.98c¢
0.41 £0.01a 381.14 +1.75b 78.63 +2.07a 41.85 +0.78b 5.77 +0.24a 102.49+2.07a
0.61 £0.01b 441.67 £1.59¢ 104.98+1.42b 89.78 +1.78d 5.44 +0.21a 177.90£2.56b

FehE CK 0.68 +0.01a 36.08 +2.48a 13.98 +1.47a 36.95 £0.37a 9.84 +0.3%ab 27.87+1.04b

Seed A 0.90 +0.02b 67.58 +3.17b 15.92 +0.55b 42.09 +1.33¢ 9.18 +0.54a 31.35+0.24c¢
0.67 +0.01a 31.41 £1.83a 14.93 +0.61ab 41.16 +1.42bc 9.84 +0.42ab 25.23+0.97a
0.96 +0.02¢ 63.74 +3.24h 18.13 £0.17¢ 39.96 +0.47b 10.29 +0.46b 29.37+2.13b

3 it

3.1 WA E R A ARBC S T E VR AEA AR PR - SRl E M B 2 Rk (Y 5
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FLIA B3 RIS ANy B G A0 BRI S5 BORIA AR 48 K50 10k R 07 (40 B o 5 A ZE D 1100 0 30 AE SR s &
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