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BE. LA REOEER A R R 22— 8 T3R50 N 2 BT Phomopsis liquidambari ( B3) X s 46 1 7R 2E /5
PO ARG R IEIREE B A A T VR R AR (VR P B TT BEMLEE 38 2 1) - B BN AEAE (Archis hypogaea) BRI, FI F 7 4% 10 6
RV TGN B3 X A6 A BRI 5 | LT A I R SRR TE R R R, S5 RRE . S CK AH L, AEBT R A AN I, WS B3 ib
MR R A B R AR A R R TR R R R EOR R R R RN SRR i AR AR F A i B3
BT T B ST L ( Manganese peroxidase, MnP) A BE 4 A ALY EE ( Lignin peroxidase, LiP) #1225 iy & AL /i
(Polyphenol oxidase, PPO) TG MEAY SIS AR, 3k AR A0 A ] T A= 53 3 DIkt i figg R 13 1 S A b Jaey Joa ) it i Ak, FFAE I Z 5 it
T B3 Ak A PR e W E AR, AEAE IR 19.9% , SCE R PCR 45 R RN AE A B3 £ 3 30 d iy n] AgAS N,
XSS I ZRE T R W) T BRI S U R AR RE T o E G, TN P A TR B3 AT LA S 35 bR 4 L g rP AR A R
P I3 A 90D - S5y R 5 5 0 ik Eh SR AV i 5 RS ) S AR B A
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Abstract; Peanut residue in the soil is considered to be an obstacle to peanut replanting. We aimed to understand the effect
of applying an endophytic fungus [ Phomopsis liquidambari ( B3) ] on accelerating peanut residue decay, improving the
micro-ecological environment in the soil, and alleviating an obstacle to peanut replanting as well as its possible mechanism.
We investigated the dynamics of peanut residue decay, phenolic acid concentrations, and enzyme activities during peanut
growth in a pot experiment, where peanut residues were added into soil. Results showed that applying endophytic fungus B3
(treatment B3+) significantly accelerated the decay of peanut residue at the peanut germination and seedling stages; the
decay rate increased by 12.0%—14.7% and the degradation rate of cellulose and lignin increased by 13.7%—17.8% and

21.2%—26.0% , respectively, compared with controls (CK). From the flowering to maturation stages, the decay rate of
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peanut residues gradually decreased in treatment B3+, but remained higher than that in CK. In addition, the concentrations
of p-hydroxybenzoic acid (4-HBA) , vanillic acid ( VA) , and p-coumaric acid (p-CA) in treatment B3+ were significantly
greater than those in CK at the germination and seedling stages. This indicated that application of endophytic fungus B3
significantly promoted the release of phenolic acids during decay of peanut residues before the seedling stage.

The concentrations of the three kinds of phenolic acids in CK were much greater than those in treatment B3+ from
flowering to maturation stages, which were critical stages for peanut formation and disease control; a high concentration of
phenolic acids was harmful to peanut growth. In treatment B3+, the activities of laccase, manganese peroxidase, lignin
peroxidase, and polyphenol oxidase were all significantly greater than those in CK at the corresponding peanut growth
period, and peanut pod yield increased by 19.9% , compared with CK. Increases in activities of soil enzymes, which were
associated with decay of peanut residues in treatment B3+, should be beneficial to decay of peanut residues and accelerate
conversion of harmful phenolic acid allelochemicals. However, there was no significant difference in the decay rate of peanut
residues, phenolic acids concentrations, enzyme activities, and peanut pod yield between treatment B3 (applying sterilized
endophytic fungus B3) and CK, indicating that the availability of the endophytic fungus B3 in soils is important. To further
demonstrate the availability of B3 and its role in degradation of phenolic acids, a real-time quantitative polymerase chain
reaction technique was used to monitor dynamics of endophytic fungus B3 during peanut growth. The biodegradability of B3
was also investigated in pure culture. The results showed that endophytic fungus B3 could adapt to a non-host environment
and survive for about 30 d in soil containing higher amounts of peanut residues under natural conditions after detaching from
its host. With 200 mg/L VA and p-CA as the sole carbon source, the degradation rate of VA for 96 h and p-CA for 120 h
reached 99% after inoculation with B3, and the biomass of B3 increased gradually with time after inoculation. The results
suggested that promoting the rapid degradation of peanut residues and regulating dynamics of phenolic acids should be

important mechanisms for B3 to alleviate obstacles in peanut replanting.

Key Words: peanut residues; continuous cropping obstacles; phenolic acids; endophytic fungus; soil enzyme activity

PO R T B IR EY , 201 1 AT B AE AR R AR RL 450 205 hm® | 29 A7 iioRHE S B TR 35%
A TR E, A R RG L A o > SO R A R 2R 2R H R A 6 AR o 1k % 3L
JEE AR s - BT RE R R IR R IX R AT B MRl B AN i AT D A A R
WA AR A A AR A EF R R O R R S T B TR R SR A A R A S A A R A Y
TR S R e A A A B A T BT R DR AR R A DNA AR R
Tl HEA R EYE K

PO BCBRR S A K T A S A ) A SRR B R — S R R B, R R B
Phomopsis liquidambari(B3)15 d J& , F5FF 2 H B2 A ASEBE UL AR EIREFFR A B3 K, A 2 Y BE i
25 DT I8 2 1 R RS AP R A7 B3 TEAR I3 R (Atractylodes lancea ) I8 75 4 1R [ it 0 401 30 B B
IR T 4-2 5 2K H 2 ( p-hydroxybenzoic acid, 4-HBA) 7 5 R ( Vanillic acid, VA) fl 7 5. ( p-Coumaric
acid, p-CA) BB s FEVE AL + 5 bt Jin P A BB B3 AT LA S5 48 A6 A 7= 1 46 A AR B30 k3% +
BRI (R AR M NP9 A BB B3 SR AR PR SRS RT IS MR 2 R OO RIS R, A
Mt PN A ECTE B3 FE NN A6 A FRAEFS AT A s/ I 2 % 1 0 A B dE — D R B LR A A AR 1 AR IR A
AHLI,

1 RS

11 R
B HWR (Vanillic acid, VA) F1# 502 (p-Coumaric acid, p-CA) WA H Sigma A A, L5 A iE 4l He il
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3838 2 SO Eire 35 %

R orHrat,

PR 358 ZA A VTG A T T v Rl A B AT A AN S, M AR R LT (5—20 em)
ZAEVEMEME A, TIERAR PRI LR A LR 18.43 o/kg, 2% 0.83 g/kg, &M 0.62 g/kg, 241 9.24 o/kg, BAifit
A 2.45 mg/kg, MR 19.46 mg/ kg, MR 243.52 mg/kg,pH A 5.6(1:2.5 H,0)

AE2E (Archis hypogaea) : HVLVEAE JE TR T AL FEEAE 5 5,

TEABRAR 2011 4 9 FWSORERAE S SAEAREFOIFM T K AE AR S FF CHLEE 11 13.2% , HLIR WG 3.3% , ML EF 4k
32.5%) BIAL 1 em KR/NH T ZEARIALS

WA B E B3 AL N 2 E ( Phomopsis liquidambart) , 535 B KEFH BHA ( Bischofia polycarpa) 25
WA BB A B3 M\ PDA ((Eh 8% B A A A [ (ARG F 38 ) RHI % 4% 2 PDB ( SR S A BB IA S I 58 ) S 9 5k
28 °C, 180 r/min 557 2 d, ¥ SR b J5 — 8B o0 H TR Ml | O — 3B/ B A RAR T 22, Z8 IRk BRI 3 Ik, HGHE
I3T22 60 CHET 48 h &5, RIS ER 53 T DNA SR o 21 5 -4
1.2 Rt
1.2.1  Zkls it

SRR I b A TR R I R AEA IR (N 31°147 E 118°22") IR IO 25K B 4% 28 em, 5 23 em, Zh#kiR
55 I AR AL 2 mm 0 (FISEARMERFEAEL) . 20124E 5 H 15 H3E+ a2+ 6 kg, BAMEMIRE
1.5 g.Ca,(PO,),3 g . KCl 2.5 g, ZFRMEA+IE BRI 2 em, RIS AP A 4L THRIHE A 5%
IS FRBCR R T R AT R P 5 3 A3 6T IR (CK) 5 3R iR m iy 28 ECB8 B3 (B3 +) ; R h ik Jim
KIEWNAER B3(B3-), MEANAHZTE?2 ¢, FEAS em x 5 cm PIAEEE (LR 1 mm) 2EEAFEFFIRIAK 5
g, BEA 3 4%, B THRZ L 0—15 em Z (8], WARAS Z (BN TS . B 4L TR D0 0 398 13 19 5 o (AN 170 8 2 Ay
AR FEAE e S AR R Y 4-FR SR TR B R R SR ) MRS M | 9 AR B B3 S A
ALK, RIS 3 A Ab . X (CK) 5 3P AP A FURA B3 (B3+) ; -3 S K36 AR B B3(B3-)
BEPATHELZ2 ¢, RGN 15 g A FRAIH 5IRE 0—15 om (WFR)Z LHERES) 5 b 454 st (] B
FERR 3 A EE , WG 7 BMEREAE B POR, (RIE B BEAK 53

Sy ITERERNET (55 0 K) ALAEB A (55 10 K) (EIBI(5E 30 K) JFAEII (55 60 K) (45381 (26 90 K)
FBA (55 110 K) A A 4 H3EHUH N4 B340 3 488U RGN — AN, H TR I 5% 1 5% 7 o
FBARBTRAAERBEMA . TINE 2 em TEGTEAHFIEF I B ZHH0—15 em IRIYIR G TAF, FINTEREFIES 20
KA B A TN AE L B3 S ittt SRR 2 PR A3 1T 4 S I 8 % o S oA fe il %
PERIRE S 4 C U980, T PCR & =430 9 H 8RR S R T 5 -20 C 158
1.2.2 BRI o 140 L o fi

WA B B3 X 4-%%%%':'3@ﬁ(p-hydmxybenzoic acid, 4-HBA) 1 R it Je T 2 2 5% JERH T WA H I B3
ARG Sk b A (R R TR B 5 5 A R A5 R 22 R, 9 AR LB B3 5 X R (Y T R S ) I
HAT 1R AR BE 1 T B BTSSR | IR AR 3G LA 386 (e B RRTH] 1.2.1) .

B2 mL 222 TF R (1.1) 0 SR 2 2 RS RIBRIE T ) 3R 5535 360 (2 ¢/L NaNO,, 1 g/L K,HPO, ,0.5
¢/L KC1,0.5 g/L MgSO0,,0.01 ¢/L FeSO,,pH {A 6.0) , B 73 51 K 50 mg/L #F R ( VA) Fil 50 mg/L 7 H.FR
(p-CA),28 °C,180 r/min 15352 d, —F/0 B 22AhUE,60 CHET 48 h I F, 55— 40 B 224 M M0 B IR 2k
Yy R, B2 mL AP (OR29 1.1—1.2 mg/L 1Y B3 [W22) 4203 50 mL 4342k 200 mg/L VA Fl
p-CAVE R ME—BRIF AT R 1 3R b 28 °C 180 v/min }53%, 4 24 h W 1 YR K T2 R AG: ) 13 19 1) 3% B 4 | [
IR B3 T2, 25K BRI 3 WG 60 CHET 48 h M ELHELE Y& . LIRER NN AE B8 B3 1R g%t I, fir
A A3 4 A B (B HRORE S 3R 3 AN
1.3 Wik
1.3.1 e R Y 5% BE 1 SO o R 47 4 R B A

PHASIRCHR J K A4S T R AR AR AR R AE S T 60 C A&/ FUE T 1EE , FRig P M AsREE sk /i, sRAE PR
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Jo 3R INET 2 25 b 40 91 SR AR A T2 R A I /I A W A
1.3.2 T BEN LW B R & A I

IR ER IS Y TR T 755 I8 Hartley ™! | + 36245 AN 42 R 50 0 58 1 & B 0.22 pum £ 48 35
s 4 ) HPLC ) 122
1.3.3 3R AT MR

B (Laccase) |5 b AL ¥ B ( Manganese peroxidase, MnP ) FlAK 5 % i & /L #) B8 ( Lignin peroxidase,
LiP) 16 PRSI A3 S 1 g B 5 A5 T 50 mL B0, A 9 mL AH N 2% IR (VS il . W TR 4R 2% vP R, pHL i
6.0; MnP : Z12-LTRENZE v, pH {H 4.0; LiP . 1 A B2 #1292 v, pH {8 3.0) , ¥ JK 2% 10 min (28 °C 180 1/
min) , BUHJE B0 5 min(3500 r/min 4 °C) , 15K B A M B .

Tl SE AR R 6 mL, R EEAS A R AL 3525 vk 3.7 mL, 10 mmol/L ABTS (2,2 -l & - (3-Z3k-HIF
WEME BE- 6-fii 2 ) 0.3 mL, AHAEHA 2 mL, MnP € (K R ELGAH N ZZ 0% ,0.2 mmol/L MnSO,,0.1 mmol/L H,0,,
0.4 mmol/L A AN AM,2 mL MBI, LiP Ml a2 A& 2 60 45 A N 2%t , 20 mmol/L 22 /i, 54 mmol/L H,0,,
2 mLHIEEIE . A SN ITE 28 °C /KA RN 3 min, BEJS ST BV A VKK P2 RN, 284N 66 RE I A
420 nm 465 nm F1 310 nm ZbWEIEAE A5 Fb ok 53 51 SN A MnP A1 LiP 361 . 22 30 1 min %04k 1 wmol ABTS
Frs A 1 ARG 77,1 min 4k 1 wmol AAIAE: T 75 ARG R 1 4> MoP 35 77, Imin S ALZE P =
A2 1 pumol ZE ISR OB g 1 A LiP 3% 41, Bk Uzg T4, BANEES 3 ANFE, DL K% LR A
Xif HE 2200

Z 1y 58 AL ( Polyphenol oxidase, PPO) {EPEAINEL 1 g Brét + 4%, BT 50 mL = fH , A 10 mL 1%48
KA, Z% (30 °C 180 v/min)2 h, UGN 4 mL pH {8 4.5 FrEERR-BERR 28 v, FE A 35 mL 2Bk,
FHFEGEOR , FEI 30 min, a0 SR AR & TR QBAHIET A, @K 430 nm, PPO
WHELL2 h 5 1 g EHOR R EEEFRNZRECRF R, R 3 NEE, DA ER IR
1.3.4 DNA $RBUHISER E & PCR

H T HRFTN A AR EUB B3 7E 3 R A AT RO B AR AR S TR A K s3] 4 v i A AR Ak A BT R
iﬁ—m:

YA FLRR B3 DNA #2505 122 18 Shishido ™ | JEHUAY PN A FUIA B3 JL K41 DNA i B 10 £5 A8/ PCR §”
WA HNEI Y, {diF UltraClean™ Soil DNA Isolation Kit( Mo BIO Laboratories, Inc., Carlsbad, CA, USA) 28+
e DNA, i 4514 Bf1(5'-CTG GCC CCC TCG GGG TCC CTG G-3') Fil Brl (5'-TTT CAG GGC CTG
CCC TTT TAC AGG C-3') I3 B3 1 1) —B& ITS 41 (1 s Im] B X ; B3 H Ak ITS 74145 HQ285146) 1§48 i
BEAKE R 320 bp, SEHFER PCR ¥ 3 ff € 7 PCR 1 (ABI step one, USA) , brifi i £& il £ K 47 384 52 7 {&
RS W,

1.3.5 AfeAqe Zaaintail

AR e AR B o0 38 e (T ) R AT (T ) AR AL, SRl & h i
FEAEAE JERI BT i AR EICR B A A 1 SRR B
1.4 BdRib

fifi F Excel2003 T8RS RIVEIR . SR SPSS13.0 4K 41475 224347 ( One-Way ANOVA) 435Il 56 A
[] Ak BRFNAS [] Bof B B 22 1] %) 25 53 w25, 1 Duncan 347 2 8 HOEL

2 #R

2.1 SN A ELTE B3 X AR AR B A N R
21 AT BN EURERT ) CK A B3-AbBRAEFRFERR B it A ER KR R MR Z M L #2255, CK . B3-
1 B3 +Ah B it () A8 AL R SAAFARL , 5 FE 40 e 32 AR A v 7 i A SR B 30 | il DT A6 30 22 i st | o 2 i i
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SRR AR G, (HUR B3+AL BRI AN I I S I AR A A VR HE CK A S
T 12.0% K0 14.7% ; B FRAEE it R 155 84.5% , b CK #2751 19.8%, [Ali, B3+4bFHAE A 5 FE 4T 4k R A
TR W R A 0 3 KT CK, AR B A A 4l R FIR T R B A 3250 R 43.19% 1 30.4% , Ltk CK #2151 13.7%
F121.2% ; fE AL CK 200485 T 17.8% F11 26.0% ; A A6 A5 R 41 4t 2R T R BEAR R 531k 85.29% Fll
71.6% , . CK #2351 11.4% 1 13.8% , L3R5 FUa BRGNP A2 BB B3 0] LAAERCHE 1 B[] P fin e 4= 4 v 4 4=
BRAEIE

*® 1 TIEEFRIEM Phomopsis liquidambari (B3) 314X FEE BRI
Table 1 Effects of P psis liguidambari (B3) on peanut residues decay in soil

=] Jb 3 g2l HiY FHAEW S5 A
Item Treatments Germination Seedling Flowering Podding Maturity
BRAEGR F /% CK 80.36+2.31bE 65.42+£2.22bD 52.82+2.33bC 43.73+2.82bB 35.22+1.78bA
Residual quantity B3- 79.56+3.23bE 66.03+2.50bD 52.55+2.83bC 44.46+1.87bB 34.36+£2.68bA
B3+ 68.34+4.05aE 50.76+2.33aD 36.09+3.11aC 25.43+2.81aB 15.46+1.99aA
T4 Z VAR % CK 29.39+0.90aA  44.36+1.73aB  50.61+2.30aC  66.11+2.48aD 73.81+2.61aF
Cellulose degradation rate B3- 30.03+2.90aA 44.07+1.70aB 50.70+2.92aC 65.91+2.17aD 73.38+1.45aE
B3+ 43.13+£2.75bA 62.18+3.99hbB 74.38+1.98bC 80.07+2.26bD 85.23+2.09bE
AR PR % CK 9.16+1.54aA  24.97£2.52aB  40.06+2.55aC  49.43+2.11aD 57.73%1.51aF
Lignin degradation rate B3- 9.09+0.71aA 25.00£1.79aB 39.74+3.07aC 49.97£2.31aD 58.71x1.62ak
B3+ 30.40+2.45bA 51.01+2.75hB 57.23+1.16bC 65.07+1.33bD 71.57+1.48bE

AN SRR [ A AR [7] il 390 i) 22 S | R - REAX AN ] b AN [] g 401 7] 22 544 ( P<0.05)

2.2 AP AE BB B3 X S R S R A S

22 Al g AR A AR B I B3-AbHE 3 b 4R OCH R (4-HBA ) HR (VA) A G IR (p-CA) it
AL 5 CK A1 TC .35 25 5. I R IS 4556 | CK 1 B3+4bFE 38 b 4-HBA S ETER A B M Z B KL B
54, CK T 4-HBA F4 BRI et Bl Fsf (1] 428 < 177 385 o 9 6 45 S 0 38 30 e KA, LU BB AH TR N T 44.9%, B3+4b#E
4-HBA & 7 W 7E B 3K B 5 KB ( He CK [RIANS N 46.4% ) | B S B MR W, 45 S & S 4% Rl T 3L A AR
CK 1 B3+ BERTRI A B 1 3 VA Fl p-CA it kA B Ak, 250 AT 2= 45 944, CK +3
H VA Fil p-CA & B E AR B I0IRE R T S 2 14 0 O 70 25 S 3R B B A8, GBS VA Rl p-CA & i 545361
AH 2 AR BT HE AR AR 20 588 0 T 32.0% 11 34.7% . B3+4CFH 435 rh VA Fl p-CA &8 B & W T 155
WA, A B R B R KA, B AR T R, ELACE SR AN AT A L VA R p-CA SR 5I R % T
14.7% 1 13.5% . JRE A LA R RI A= 30 - 9 v iy 8 o5 1 B 5 46 A AR 0 8 F A B 25 S S TR) E MR ) AR
19, - R i U 52 A2 BN AN N A BB B3 URZR, FLS CK AH B, B =2 /i B3+ Ab B i 3 i PRk 1 o
R T BRI, TP AE I B 2 I, B3+ 38 - S i 2t . S5 AR AT

R 2 SN Phomopsis liquidambari (B3) 3t TiEEER S 2 HIFM
Table 2  Effects of Phomopsis liguidambari (B3) on phenolic acids in soil

A Jb 3 FERHT i 42 1] Hi TFAE] 453EM) A
Ttem Treatment ~ Presowing Germination Seedling Flowering Podding Maturity
4-HBA/ CK 2.65+0.06aA  2.74x0.09aA  3.02+0.15aB  3.49+0.14bC  3.84+0.20bD 3.86+0.14bD
(mg/kg T 1) B3- 2.64+0.14aA  2.73+0.16aA  3.12+0.26aB  3.58+0.23bC  3.65+0.16bC 3.98+0.12bC
B3+ 2.65+0.14aA  3.22+0.38bB  4.42+0.30bC  3.07£0.27aB  2.63+0.19aA 2.46+0.24aA
VA/(mg/kg T14) CK 1.53+£0.10aA  1.83+0.12aB  1.98+0.12aBC ~ 2.00+0.15bC ~ 2.39+0.18bD 2.02+0.07bC
B3- 1.51£0.09aA  1.75£0.13aA  2.03+0.09aB  2.06+0.15bB  2.31+0.18bC 1.95+0.08bB
B3+ 1.50+0.07aB 2.96+0.12bD  3.12+0.18bE  1.93+0.08aC 1.52+0.15aB 1.28+0.09aA
p-CA/ (mg/kg 1) CK 3.14+0.18aA  3.53+0.24aB  3.94+0.18aC  4.49+0.32bE ~ 5.95+0.24bF 4.23+0.21bD
B3- 3.20+£0.14aA  3.40+0.25aB  3.80+0.14aC  4.63+0.32bE  5.72+0.24bF 4.19+0.15bD

B3+  3.18+0.23aB  4.77+0.22bD  6.25+0.35bE  3.41x0.46aC  3.27+0.33aC 2.75+0.13aA
4-HBA ; 4-3233E H TR 4-hydroxybenzoic acid; VA : 7 #fi# Vanillic acid; p-CA: 75 5.8 p-Coumaric acid ; /NG TR R 4b FRAH [F] i 19 9] 22
Stk KGR AR R A R W] 443 18] 22 5 (P<0.05)
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2.3 it AR B B3 T g v R A T A 1 R )

& 3 ATHN, 3 PR AL SAAE CK R B3-Ab3 2 [ JC W E k22 5% . 7EAEAE AN AR K B B, CK Fl B3+
Ab P A SRR o A AL (MnP ) FIUAR BT 2 it A B (LiP ) 16 M2 R A o 2 ek s | 3R W AH W] Ak 3 R )
A IR N ], MIE R AT RZ5 I , CK rp 3R B A LiP 3% 1 Bl 5 46 AE A 7 W 22 18 48 fin -3
Sl KAA, 5 CK A EL, B3+ 40 B DU B e FR -5 1 38 B de K AEL, 110 CK A1 B3+4b 3 158 MnP 36 M (19 e KM
WIEITAEH . BRI Ah , B3+ B 3008 il MnP FIl LiP 935 M2 38 2 TR CK, Ui N A= EL 1 B3 AUt
JAT DA dub 3 0 b v 5 AR e AR A M R AR W IR AR AE AR AR AE KIS CK A L B3+ b3
ATHSRPRAR ARG A e 1) - SRS 1

3 AT, CK A1 B3-AbH 14 PPO AYTEE K/N AR SASEAATL . 76 CK AN B3+Ab B, H &2 1 &=
A A6 R R AR B B -4 PPO TE M K/ B 2R ], 3450 58 PPO 06 ME 72 38 i O 78 45 I 10138
S KAE (L CK [RIEIE R T 47.2%) B/ TFGG TR, [FE o] I HA A K BB B3+40 2 PPO 1M i K
T CK, DA RFEAE A A B3+ARFR ) PPO 15 PEATSSR AR 45 i , B M idd WA Bt 5 A6 4 A 4 38 b N AR BT B3 A
i fnA 45T 58 PPO 1RGN,

3 HEHN Phomopsis liquidambari (B3) 3t tERRE AL SLYE  KRELSLYENSHEAETENN
Table 3  Effects of Phomopsis liquidambari (B3) on laccase, MnP, LiP and PPO acitivites in soil

IWH b3 FERI i & Hi FFAE) e JA]
Ttem Treatment Presowing Germination Seedling Flowering Podding Maturity
i Laccase/ CK 0.29£0.03aA  0.38+0.05aB  0.43£0.05aC  0.79%0.05aC  0.87£0.07aD  0.32+0.02aAB
(U/g T1) B3- 0.29+0.03aA  0.36£0.03aB  0.45+0.03aC  0.82£0.01aD  0.90+0.04aF 0.360.04aB
B3+ 0.27£0.02aA  0.80+£0.06bC  2.03+0.08bF  1.26+0.05bE  0.99+0.07bD 0.45+0.03bB
Ehil E AW MnP / CK 0.16£0.02aA  0.35+0.03aB  0.64+0.02aC  1.20+0.04aF  1.07+0.04aE 0.95+0.02aD
(U/g T1) B3- 0.18£0.02aA  0.34£0.03aB  0.68+0.04aC  1.19£0.02aF  1.0920.03aF 0.9320.05aD
B3+ 0.17£0.02aA  0.54x0.05bB  0.85+0.06bC  1.60£0.07bF  1.14+0.02bE 1.08£0.02bD
RIFE i ALY EG LiP / CK 0.27£0.02aA  0.34+0.03aB  0.46+0.03aC  0.55£0.04aD  0.66=0.05aF 0.45+0.05aC
(Urg T4) B3- 0.26+0.02aA  0.34x0.02aB  0.43+0.04aC  0.56£0.04aD  0.64+0.04aF 0.4420.03aC
B3+ 0.26+0.02aA  0.47£0.03bB  0.87£0.05bD  0.75+0.02bC  0.71£0.02hC 0.4720.05aB
L ELEE PPO CK 0.92+0.05aA  0.86£0.02aA  1.22£0.02aB  1.79£0.06aD  2.31x0.08aE 1.67+0.06aC
mg ¢ T+ 2h! B3- 0.90+0.03aA  0.88£0.05aA  1.28+0.04aB  1.79£0.04aD  2.370.07aE 1.71£0.04aC
B3+ 0.89+0.04aA  1.27+0.03bB  2.37+0.04bD  2.77+0.05bE  3.40+0.08bF 1.93+0.03bC

MnP ; Manganese peroxidase; LiP; Lignin peroxidase; PPO: Polyphenol oxidase ; /NG TR FAS [R] 4b B [R] B 39 1] 22 e, KRB F AR AR TR
Ak AN Rt 9 i) 22 574 ( P<0.05 )

24 THERNAERRE B3 Akl

M CK B3—F1 B3+ 3 NAb3 48 b 23 iR B+ 40 50 DNA #E47 RT-PCR, 78 BURE A4 BT I ] #5749 , CK AN
B3 - HEARBEAA KN E) N A B B3 AOAFALE , TAE B3-+ACHE | JEFR A 7350 K 2] N A B B3 AYFERIZH DNA,
PR JE RS B3 3L 2] DNA  JFZESS 10 KAF ik F] e =i {H 5.43 log(pg DNA/g T +) Bl H3E N A= FLTE
B3 BRI ZH & BB R R, 7655 30 KT RS 0.21 log( pg DNA/g T+, M7ESS 60 KAY +IFERE 5 R fERS:
WE) P A R B3 AYFERZH DNA AFE7E(E 1)
2.5 ZiIGFRSAME T AR FLTE B3 X M IR IS T A 4 A

4 BIRAHIEEFR 96 h A1 120 h J5 A E B B3 XERIR (VA) FIFF EIR (p-CA) IR AR IR E] 99% LA
b EEAEY RS I 1.2 mg/L Fl 1.1 mg/L 3413 556.7 mg/L H1 450.0 mg/L, [R I A 7500 N 4= EL B B3 1Y
CK H' VA Fl p-CA BYWREE VA B PEEAE . FTLUE H A HLTA B3 X VA Fil p-CA IR R DL N H B4
TGN FBAE TPAE 24—72 h,0—24 h AT RBJE P AE FLTR B3 X PR (1 98 153 N B Bt 17 72—96 h I =24
HFXT VA Flp-CA BEFE =00 E— LR, TR IR N A BB B3 X A6 A A 38 v 22 19y 8 25 AL IR ) ot
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Fig.1 Quantification of P psis liguidambari (B3) measured by RT-PCR in B3+ soil
% 4 Phomopsis liquidambari (B3) ¥t VA # p-CA HYZH LR
Table 4 Degradation of VA and p-CA induced by Phomopsis liquidambari (B3) in liquid culture
TH Item Oh 24 h 48 h 72 h 96 h 120 h
VA CK 201.21+7.55aA  203.42+10.82bA  203.12+10.15bA  200.33+9.87bA  202.33+8.60bA —
B3+ 204.33+10.0aE  130.53+7.12aD 70.33+£7.51aC 23.33+5.04aB 0.62+0.10aA —
HEEY R,
Z‘ @Z;E)Mi 1.20£0.10A 7.93£0.47A 260.00+26.50B 483.33+£15.28C  556.67+50.33D —
me,
p-CA  CK 200.67+9.9aA 202.67+5.5bA 201.00+7.21bA 203.33£10.50bA  202.13+9.5bA 198.67+5.00bA
B3+ 200.33+9.1aF 182.33+8.02ak 99.67+10.50aD 34.67+5.03aC 15.00+2.32aB 1.07+0.30aA
e o,
iiljl/éf)%ﬂ! 1.10£0.10A 36.00+6.00B 140.00£10.00C 226.68+15.28D  396.68+23.09E 450.00+10.00F
m;

NG R AN ) b BEA [ i 39 18] 22 St , S 7 REAURAR [) b A [ i 40 ] 22 5778 ( P<0.05)

2.6 SN A BT B3 X AEAE AR 2R Y

1524
w

i

2% 5 Al CK Ml B3-AbHEAE A A 2R Z B 22 5 0 A B35 . 5 CK A EL, B3+ B AR A AR e ™
i AT E AR A A B R, o 21 = RS AT E AR B NN T 19, 9% 16.1% F

21.9%,
R5 BHERFELTEAREM Phomopsis liguidambari (B3) LA RZHIRBIZIN
Table 5 Effects of Ph psis liguidambari (B3) on agronomic characters of peanut in soil with high peanut residues
il B FAK 533 SR &FF FRIREE
Trement Height/ (em/#%)  Root length/ ( em/#k) Tillers/ ¥ Pod yield/ (g/%%) Straw/ ( g/ %) Root nodules/ %
CK 44.36+0.91a 14.20+0.44a 6.33+0.58a 64.71£2.51a 39.17+1.06a 65.13+3.98a
B3- 44.45£0.97a 13.58+0.14a 6.33+1.53a 65.50£2.56a 38.34+1.15a 64.68+3.44a
B3+ 46.25+1.08a 17.17+0.70b 6.00+1.00a 77.58+2.42b 45.48+0.72b 79.37£3.15b

AN SRR [ b B i) 22 574 ( P<0.05)

3

Wit

3.1 AR AR bt N AR B B3 el AR AR AR R A LR
Berg il McClaugherty 18 7% %) 53 X M9 0 Bz 5 30 B B FIBRAE R B0 AR FR S NEWHR A
P 57 2P R 2, AR IR AR B 0 B AL 2 P 5T A 2 1 DA B SR W R IR A A 2 o

FRAEA B R R

&

P =N = N=A
HIER

W) HE i 3o 3 R Ao R A R PR R DR Dy e 8 o 5 DR B R ik 27 48 2K TR, T

WA A B3R (I MR R SR AR ™2 S SR WA ¥ 0 2 i B3+ b 3 - 3 b 9 2E B B3 & i B O
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0 AL FRAE N At GRAENE A o IR AL MR B H B8 FRoc R e kA8 AR 2R Ky [ if s 8 +
R BRI T B 0 E SR, B, NAE B B3 UM IN AT BB AL T SR AE W IR R AR A ek A
Hh 5L R T 0 W BE 0 (R e R R R s 38 n, e LA, B 301 =2 5 H 3 N AR LB B3 & MR (HX R ik
VERIBEAR E 2258 OFA B T 38 tho 18 AR 3R 0 At O B P AR B MnP #1 LiP Y& PR . 1A RS
W A B B3 CASC T LA RS HT SN 1 E ) 5 e S AR A 58 42, ISR A, 45 B AT R A Tl O
WARE JJ AT R T R TG PR ATG , (ELRAE AL A i 39 v R Ak WS P S5 AR R AR LD AR , 22 it
PR ] BB R AR K A 3800 IR ANAE  RRAS B 08 P ) LA S A W TR E R 3 | X S8 Y W)
e S R E WA KA RE SRR, i AR A 1 300 JH 3 vl o i il 110 355 R AT SRR R 5 s o 7 v DI Ak 3
A, G BRI e 7 AR 0 T R e 3R B R K ME, 2 3 e TR CK, 2R T N4 L B3 1 B A AE A 3R 2
AR A BE ) S KX LIV E W IX R AT DIRE, WAL T, B2 o Al el ot 24 135 ot B (7
PRI 2 S 2 S ) i R S TR Y T X VR 0 A R 7 A SR R I A P SR T AR 93 2 3009 2 BB
B3 (Rt G2 1 A6 AR Bl 1) DR fige , AR 1% 0 rhoRl By R B AT e eV B 2 DA R B AL By 2 B Y PPO
P 0 5 T R 3 A O P ) 8 ke A e B RIS ) R I Y R e B AL B T AR S [l e
TEAE WSR2 B B3+AbBRAE AR JESL = i KARJE Bt CK A WE 8, © A ikl 3 my iR 2 ot i vk i 7
2 YO PR R 2 LA R PR T 3 R v VR 1 T R 2 S AN T A 2R S e N (R
MIFAEIH 2 i, CK 3R R 1Y 5 5 B 3 22 | Py 4ep 8 v W 82 10 3 R IS ) o v R 3 IR S i 1) A SR
il 5 FH B T A Ry S A8 A 7= A AR R ) T S R 2 — 3 SRATTE B3+ A0 3L, T 46 11 1 45 S )+ He iy 1 75
5 CK AL W35 FRA, AT 1 AR B S VR . A AR TT B R 45 AR 2R T U6 DU AR R T e 12
T HUARIRA |, 33— A 0 0 288 A e i i/ EL A o B 3 L R o A6 A 39 i fin o 2 BL T B3
T VU 880G i B A SR A 2B A A A B TR S, 25 e /0 PR P Ve B IR R 8 SR B LAY I B 25 R
Bi NG ABAE (A AR bR, IR B A8 A VAR AT 1 B 1Y .
3.2 NAEETE B3 R YA AR TS R Ry AR ST D fE

Osono 1 Promputtha AT RERTA B9 N A B AR RS &R Ak 8 A= A= W) , 02N A AR R S
T DA A AT 0 A 25 (0308 107 8 A A 0%, HLTE BT oA Th BT R 29 0—92% % ARSI F N
W B3 BiIFE a0 L T B G A A A7 O HEERO A S R g b A BORM IR EE 68 )1, FEALHG 8 1
HEGHE I REVE AR A i IR M B R W CN W BT A R IR B A e A 0
A 5E W e A6 AR B EE LI rPbti i PN A TR B3 AT LA S 2 PR R T A A A B R SIS SR T, A T R AR
it 2 T T e A A D 2R, ] o o0 LA A 2% B D 26 LT B3 G 36 A - 398 22 o 5 R 2 40 ot EL A 050 58 114 AR i 50
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