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Abstract ; The deterioration of soil microflora and the decline of enzyme activity have been regarded as two key factors of the
reduction in peanut yield in long-term continual peanut cropping system. To understand soil biological functions in peanut
cropping system, a surface layer (0 —20 cm in depth) of red soil was sampled from a 15-year-old continuous peanut
cropping upland at the Ecological Experimental Station of Red Soil, Chinese Academy of Sciences, located in Yingtan,
Jiangxi province (N28°13’, E116°55’ with an altitude of 45 m ASL), and pot experiments were conducted to investigate
the effects of intercropping with medicinal plants and adding endophytic fungi B3 ( Phomapsis sp. ) on soil microflora,
saccharase, urease activities, and peanut superoxide dismutase (SOD) activity and peanut yield. The results showed that
intercropping with medicinal plants and adding endophytic fungi B3 treatments significantly reduced soil mould colony
forming units ( CFU) , but enhanced bacterium CFU and saccharase activity. The bacteria increase and mould reduction
followed the order of Atractylodes lancea intercropping peanut with adding B3 treatment (PAB3) > peanut monocropping
with adding B3 treatment (PB3) > Euphorbia pekinensis intercropping peanut with adding B3 treatment ( PEB3) > A.
lancea intercropping peanut treatment ( PA) > E. pekinensis intercropping peanut treatment ( PE) > control ( peanut
monocropping, P). Compared to the control (P), soil saccharase activity was significantly increased at flowering pegging

stage in the PA and PE treatments. Its increase was greater after adding B3. The highest was observed in the PAB3
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treatment combing the intercropping and B3 adding functions. Soil urease activity was also increased significantly after
adding B3 (e. g., PB3, PAB3 and PEB3 treatments) , although its change was less than soil saccharase activity. As a
result, peanut SOD activity and peanut yield were increased significantly in the intercropping with medicinal plants and
adding B3 treatments. The peanut SOD activity was the order PAB3 > PEB3 > PB3 . PA > PE > P. Compared to the
control (P), the PA and PE treatments rose the peanut yield by 9% — 22% , while an increase of 24% was in PB3
treatment. Adding B3 increased the yield by 30% and 4% in PAB3 and PEB3 treatments than PA and PE treatments,
respectively. Combining the intercropping and B3 adding increased the yield by 59% greater in the PAB3 than in the
control (P), but only 13% increase was found in the PEB3 treatment. These results suggested that some synergisms might
take place between the intercropping A. lancea and addition of B3 for improving peanut yield, while the presence of E.

pekinensis might inhibit B3 activity to some degree, and its mechanism need more investigation.
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Ty €T3 X AR K S M LA B R G AR R AT M, 9 T 3P B AR (Aractylodes lancea ) | &M 22 4 ( Ophiopogon
platyphyllum ) .5 K% ( Euphorbia pekinensis) 2 & ( Pinellia ternate) F1#% 32 ( Diosoren zingiberebsis) % 5 il i 24
bS5 16 A BT VR A, FEARYE 5 A2 A 5 18 AR 1A 1 AR 06 IR I K R AL S R B T
FEARMEKEATHERE, 7EEEERETE L, THEEE + FEAR/ D KEELE, /NN HREERE
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FrA K, AR INEKAS 3 R B PR LR L RAF AR A BE SR A KRBT . Wi, A iR AL A&
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T3 HHECRE TN TILAE EE N b ER A B4 A S uh (U4 28°137, R 116°55") a0+ %
BILIE(10—20 cm) , E LM IEE 15a, BHLRE R 13.1g-kg™' ,pH 4.96 (1:2.5 H,0),4 N 0.76
g kg ' BRARA 2.48mg-kg ', #A P(Olsen-P) 14.65mg-kg ', %k K 258.40mg-kg ', CEC 10.34 cmol kg ™',

T84 (Archis hypogaea) AYLFGAE ETET LM EIES 5

ZiFMY) FEAR(A lancea) 51F HR R THILT XA, 5K (E. pekinensis) 5|7 B Z#UE BN
IRI 1L b X, 3 F R I KA

WARRE WAYE RIS RFIIE £V S S EYEARE AR E A, f5 B3, HIUZES
% & (Phomopsis sp. ) "', 585 | K8 E FAAK ( Bischofia polycarpa) 254 2. N/ B I Fl AN PDA AHIE b5 82
FHiif PDA BrgRFE 25°C 3R 7 A, BIA TR, FEME B E LB R, B ARG DR EHAEERE
(PD),250 mL =fiH3E A 50 mL PD $£3:3E,25°C,150r/min $535 6 d, JE4K T MR 1B B 22, ZE M8 K e ik 2
W, HEE &
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fin B3 B 22 (PB3) ; (B A F B ARMAE (PA) R8N B3 W 4; EAEFBEARBAE, LEHE N B3 H
(PAB3) ; TEAE FURERIBEIVE (PE) -3 H AN B3 B 22 ; 76 4 5 KBk A 4E . 138 b5 fin B3 42 (PEB3) . 2006
4 AP BEK 3 FRAMBR TN S, K KEE AR 2 R, FEREE 1 k. ZREBHRE
EE, FEAVIBAR P A EEH R AT R . KB AMKER 23 om & 23em, B+ 8.0 kg, 5l 1 g
JRZE 2 g Cay(PO,),F12 g K,80,, 2007 43 A¥IZ5#F i, N LR BEAR L 70 BE , KEHERG ., 4 A 23
WAL, BEET 3 bRk 5 H 23 HEERATRE LB B3 W2, BEEN 10 g W2, {/UEH M
K4,8 H 23 HIEAEWIRERE 2. 2544 11 A 30 H#h LFMIEE 3ZBUR (25 FFRAL) 60°CHETHRE .

A FAEAEACET A (A5 T I R 3 = KA Y B E X R IRV EE RS /) B MR
20 d 2, &R 10d Ml%E fEA= F SOD 3% 77 % 80d 4531, 3t 7 WK Wk G e it HE A M B BESL . B BB R &
WORE FEAEFERR(TE) IBHE(TE)
1.3 Stk

TIEBAEM I SRR AREE 4 LI A B IR TS (A BRERE R, R DA,
A4RBEARESRE, HEEARRK 1 SEFRE, EH(BERMEERE) D TREFRE, ES TREERE
LR DO E R, B LR R TN EE G E R ETTH O R, R E VB Sl
[Pt | R

FIERRE e SRR T e SR 3,5- A IOK R L vk, T IR IREETS TR AR B
B RS M AR A mg- g ' 1 ,37°C 240 R IREHE ML NH,-N mg-g ' +,37°C ,24h FR,

FEHEAB MR SOD 52 - SOD % 13 5 SR F L pum = )
1.4 HEabsE

VL FH SPSS 13. 0 %R 4 #4775 22 43 7 ( One-Way ANOVA) £ % 4b 3 7] 2= 5 {2 2 £, 3 A Duncan 3% (P =
0.05) # 1T ZH AL,
2 BRE5HH
2.1 ZjFMEYSNARR B3 A AR HEMAYIX R W

X HE(P) AL, 2544 [E/EAL 38 (PA \PE) FidF B3 b3 (PB3) 7E7E 4T HA FN 45 3 LA 40 B 34 W& 3
BRI PRE T, B MR ER AN (R 1), S5 E/ELAZE (PAPE) AL, 85 B3 403
(PAB3 .PEB3) , U $ & ¥t —2538hn . X168, 2544 (B /E A B3 ¥R T A fin . FEARMAER &
A B3 4b3 (PAB3) 34N B SR LS B FP B3 A0 BEA BN, B EE B E D TR K ERC &
A B3 43 (PEB3 ) Xf H 340 38 infE A & B3 4b# (PB3) . N HIBMAYMX RAEMUKE , FEARER
E AP B3 BT, KB T AR . B B3 ACHRA , B IR EL 25 M RIVERUR . 7E R — b B A TR
B, AR EZ R BE , HEARA K, DIEMAYBEL TRRKEE M . IR B, W

F1 HHMAEEE B BRERENEET BMEYR RHZM
Table 1 Effects of medicinal plants and endophytic fungus B3 on soil microbial community

41l Bacteria JUZTE Actinomycete 5 Mould BB Yeast
43 /( x10% CFU-g~! DM) /( x10% CFU-g~! DM) /( x10* CFU-g~! DM) /( x10* CFU-g~! DM)
Treatment
I I I I I I I I
P 7.61 £0.60*  5.70 £0.24*  3.72£0.20*° 0.77 £0.03*® 8.63+0.99° 5.68 +0.28° 0.57 £0.63*  0.32 +0.12*

PA 8.10 £0.25*  7.71 £0.45> 4.110.12* 0.98 +0.02®  3.73+0.11* 4.48£0.12> 0.95+0.59*  0.51 +0.04*
PE 9.04+0.08" 6.83+0.24> 3.98+0.48° 0.72+0.11° 4.9220.25> 5.44+0.28° 0.86£0.95*°  0.32£0.12°
PB3  15.4+0.28¢ 11.0+0.74°  4.61£0.54® 0.85£0.04® 4.00+0.49* 4.72+0.24> 0.77 £0.52*  0.47 £0.16*
PAB3  16.7 +0.36°  13.5 +0.52¢ 5.62£0.49® 0.77 £0.05® 3.64+0.13* 3.63+0.21*° 1.87+0.43>  0.95=x0.21°
PEB3  14.3 £0.28° 12.1x0.36°  4.720.16® 0.72+0.07*  3.80£0.05*° 4.27+0.24> 0.58+0.71*  0.55 £0.12*
P. k4, peanut; A FEAR, A. lancea; E: 5T KER,E. Pekinensis; B3 : 4 B H#K , for Endophyte strain; I ; #£41 3] Flowering pegging stage; II
L5FERB Pod filling stage; AL IRRIBE L , R FEFRTE0.05 K FaEFBE
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TREAE I FE 45, TR RAK IR 2 : PAB3 > B3 >PEB3 >PA >PE > P,
2.2 Y SNAERE B3 BCE AL X 3RS M R R

5% B (P) ML, SF AR B VEAL TR (PA) FE4T S0 RS S BUAI (Y 1 338 RRE MR N 1 B 2 15 n , e Kk )1k
SEFE (PE) ZEAEAT WS A BE 0 , AR 4552 A B35 38 in , #eh B3 L3 (PB3) 7EFEHH I AN 45 36 A + 3 e v
BT 1 4 ) 5 i 249 1 33% 5 2544 [BIVERC & 467 B3 J5 (PAB3 i1 PEB3 A0 , BAR AN B3 12444 [R]/E b 38
(PA \PE) 7E5T3A i 438 REME BT 12 BB 0 21% 1 14% , 4536 B 1 598 B B 05 1 40 391 384 hn 27 % #0
13% , #:7h B3 Rb¥RA , ZEAEET S A4S € U (1 T3 REVE G DR B 15 1 38 B35 5 T A s 25 b (Al /R b 3 4
FEARBER G A B3 43 (PAB3) T35 RERHEETE 1 Lb o Befh B3 038G BRI |, T KRBV &3
' B3 4035 (PEB3) X 1 58 M RS PRI IN/E AN B¢ B3 Ab38 (PB3) . - SEIIRESTE ML AR ALAR X BN, (HFE 2544
[EYERC & #AP B3 403 rh (PAB3 \PEB3) RS/ B3 b rp R @23,

F2 HEHMAEEE B3 BREAENEE T EEEENZ M
Table 2 Effects of medicinal plants and endophytic fungus B3 on soil enzyme activities

430 Treatment BERERGE VL Saccharase/(mg+g™'d ") JI APk Urease /(mg-g~'d™")

I I I I
P 3.23 £ 0.07° 5.78 = 0.79° 0.13 + 0.01" 0.09 + 0.01°
PA 3.51+ 0.13" 6.76 + 0.65" 0.11 + 0.01* 0.10 = 0.01%
PE 3.36 £ 0.04° 6.53 + 0.87" 0.13 + 0.01" 0.09 + 0.01°
PB3 4.00 +0.17¢ 7.66 + 0.33¢ 0.15+ 0.01° 0.10 + 0.01%
PAB3 4.25 £0.12¢ 8.56 + 0.43¢ 0.18 + 0.01¢ 0.12 + 0.01¢
PEB3 3.84 £0.15¢ 7.36 = 0.32b° 0.16 = 0.01¢ 0.11 £ 0.01°

P. 164, peanut; A:FE AR, A. lancea; E. 5Kk ,E. Pekinensis; B3 : A H Ak , for Endophyte strain; [ :#E413] Flowering pegging stage; II :
LRI Pod filling stage; AbFHFIEHE ik, A EERIRAE 0.05 K E2FEBE; [ :7E4HY Flowering pegging stage; 1T : £53¢ A Pod
filling stage

2.3 ZIAEYMSANARE B3 Bea B £ SOD i J1 KIS
IR 25 AR A B3 BiJa , 7642 M i SOD Bigds 260 -

PR IRA BE R I HER S LB BCRE ] B o 0T

SFF AL TR (1) I XHR R AT A 3. B4 w2 20T

i) SOD VRN I A — B0 KT g2 |

T TREENCTRE. SHAERGNERLEB & 22 |

¥ PAB3 1 PEB3, ¥j7E 4% B3 W5 %5 40 RIEAM “ a0

SOD 1% J1 iR Bl R AE , AR FAES 30 RiXBHRA(E, 20—
PB3 4b3E4H SOD 1% 115 T PE, f1 PA 4H#55k B35 1] Days after fungi added/d

2.4 ZYHEY S NAERRE B3 g A B B4 B KX

b KB 1 Z5hAN A B3 B MERTEE SOD MMM

Fig.1 Effects of medicinal plants and endophytic fungus B3 on

b S AEAE R, LA BN B3 A3, IR | anuts SOD activity
I RIFKE . MEEARRIHTRITRIL 298 poags:, peanut; A FBR, A lancea; E: 5k, B. Pekinensis;
PR AR B3 S50 MO SE T B4 A K SR8 T 4B B3:Puk bk, for Endophyte strain; 1 ;761 Flovering pegging
BB R SR BR B AN B R R G Sy B steees I AR Pod filling stage; AR ILEL, AR
(£3). 5E4EBME(P) AR, 254 [A4E (PA PE) i 200 005 AP E25REE
PRGN 9% —22% 4 Fh B3 ALBRAEA: PR BN 24%

FBAR/ T KB /AL BB &R B3 J5 (PAB3 \PEB3) , 754k = B4 B A B3 403 (PA \PE) B4
30% 1 4% o FCHPEEARTE A FIVERC A BFD B3 AOER 6 PR , BRI (P) 754 PR 59% , L B ph 2
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F B3 AbEH (PB3) BFEA 7= B 28% 5 BB AE AL (6] AR BC 5 4%k B3 4L 2 (PEB3) 978 A 7 & LU Xt FR 3 fim
13% B B B A B3 AL PR (PB3) o SXRWIZFEAREIERM B3 BA PR 32w FE L B 1R, T Rsoxt
B3 M DhRE R A — W HIAE o X FIRT I L3R e ) | SRR R AE A S PT BE R AR 4G R A — B

®3 HHMAERRE B BRELAENEERZEERAFME
Table 3 Effects of medicinal plants and endophytic fungus B3 on peanuts agriculture characters

U] RS BER RSB R HARE i FEHF
Treatment Primary tillers Total tillers Height/cm Filled pods Pod yield/g Straw/g
P 3.70 + 0.82° 24.5 + 3.56° 29.8 £1.24* 20.8 £1.83* 17.9 +1.51* 17.4 £2.74*
PA 4.07 = 0.96* 30.7 + 5.64° 31.3+ 1.78" 24.1+1.82° 21.9 % 1.41° 23.8 + 2.19°
PE 3.88 + 0.93* 26.2 + 6.22° 35.9 + 2.02¢ 22.4 + 2.64" 19.5+ 1.31° 20.5 + 1.54"
PB3 5.11  0.42 34.8 + 3.42° 31.8 £ 1.55% 24.2 £2.11° 22.3 £1.77¢ 25.7 £3.51°¢
PAB3 5.16 = 0.93" 38.2 £4.97¢ 33.0 £1.21¢ 28.3 £2.45¢ 28.5 +2.68¢ 29.4 £5.1¢
PEB3 4.00 + 0.67* 27.8 + 5.82% 32.7 + 1.59% 23.5+ 2.39" 20.4 + 2.4P 23.7 + 3.05°

P. k4, peanut; A FEAR, A. lancea; E: 5T KER,E. Pekinensis; B3 : 4 B H#K , for Endophyte strain; I ; #£41 3] Flowering pegging stage; II
5B Pod filling stage; Ab3H[IZHE WAL , AR FHREFRRLE0.05 KF L 2EFBE; « 8RN EHRIEELIE

M T2 N ZHEAEY, RIE SFFERE, R D ERIREYENES R LK 4. sURREEE
i B3 432 (PEB3) , iU KB MR 20 BERCAIAR AL W B 3 3d PE A0 2 4 50K R 3 BR8] /R e f B3 Ab 2
(PAB3) FEARMREA K PA JL3E, S BERGHIT PA S 3 (HEF A BE . PAB3 MbEAFEARRAEY R/
T PA AbBEA , 225 B, 3K AT REFNIXAL B A 1B A AR A HE AR, BF 15 T 7B (A Al BEOUE 37 K

x4 HHHEERESEHERORNE
Table 4 Effects of intercropping with peanut and endophytic fungus B3 on growth of medicinal plants

Kb Treatment ¥k Height/cm ZYEESL Primary tillers/ (plant-t~1) H3AE 4 Biomass of roots/ (g+plant ~!)
PA 43.9 +11.05° 2.9 £1.20° 5.94 £1.03"
PAB3 34.2 £8.74> 3.4 £1.83° 4,17 £0.96*
PE 56.0 £12.5° 3.1 £0.99° 5.14 +1.15%
PEB3 64.1£18.6° 3.4 £1.84° 5.66 +1.90"

P. 164, peanut; A:FE AR, A. lancea; E. 5Kk ,E. Pekinensis; B3 : A H Ak , for Endophyte strain; [ :#E413] Flowering pegging stage; II :
LEIERBIY Pod filling stage; Ab PR E % AL , AR FAERRAE 0. 05 KFE L2 FBE

3 itig

WARR RS K THEYAS AR , AR BRIER—RER/, Bam TAEY KM FF 6.
2 MR, SR RS EIAER, — 5 EEY A BRI E =Y, 55— 7 T N A B AR
PR BE RIS I R K R L R E FAEY A e S A i ba RIRGTRE P B 2 A R S
BRI WAEEEXE EHY A 3R R 207 R, AR S 2 A4 K 3 4 B> R Y
RREPEIERE Y PoRmE PP %, R RN, BN B3 i T HIEMAEYX R 3 T RS
71 3R T 14 SOD W&, Bl T A K ¥ IR S ™= &, HEF B3 WIEA &R THFEAR/ B KK + 4R
VEAL3E , TEBAHEEFN & 3& M UE W R (I AR TE ) R EE T IEMA Y X R BRI E BN A R
=7 8

AP B3 X LIRS X R W BRI AEAE R = ROR AT BE 5 P LM R R A K, B3 WXt P EIF
F5¥%% (PAHs) {5 YL 2 AAEA MR SR MR AR AR 0 HE I & A AT bl a2 SR S MBS BR2E S5 06k B BT,
SR B AR AR AE AR K s B3 B RB M IR 19 TAA A ABA BB AR R BIF RS MR KIS HE4EAE R
FRERER' X S ERAEAR HE 76 28 AR K, 3 9 A8 AR B 1k 5 B3 1 RE 20 DAV T, oF 05 4T AR 2% 7 A 1R 67 ) A6 A
J314 B3 B AEAE AT LA - 398 b R 95 0 AR P A R AR, A0S - EIMORBE . B3 o AT RE AN B AR ST 3k A R
R SRIEATURRE S ARHEIEAEAK
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FEARM RPN ZG FIHEY) 7000 25 AN T IR, 5 B R RO 52 B A R RO BRSOR , mUR
CREM=TE RS R E R NI RS A RIS 25 Y SRR A, AR A A K {2
PR YIS A —E R R o XLETHHR, IH] T 3P R B B A K AR 2 TR S A A
Ko M TXPIRY R EZAHREMYRE, BEHEIAR T MREREHAEA IR, B LR P IR SR
E W NIECE R L

Fy—77 T, e 25 MY S AR VR AL B A ZE AR ORI T il A M X R ORI AR T, RO B AR AR R
HfE 1R AR AT RE S 25 M AR S AE A Ko P BRI RERAT , A KR B3 525K PR
PR — R B SRR BL . PB4 S 2GMIEAERT, 2544 i o N A L FEE M R R EA L3, 5
WIS L RIS T 3 P AR R IR 39 R A W DX R, T 4 e S el A 0 oA Pt T A o SR
Y H B NAER WA L IRIG , 7T U576 A 77 A AR 5 B B0 Bl 48 S R, A3 R 58 A AR RO piast o, i e AR
SOD i P8 fin—2.

EABIFRM, P SR A R AT B3 SR T EEE ML WS, MESKE)E A B3
L, WEMTER. NFERNAERKAE, HASGNAR T2+ E, SAMUERE T OHENEREREH
PR 2R N B3 ARMEAEF AR B RS A UL, B B3 B AT AE R EAEMRER b 5 FH Y
FEYIETETUIE R, THREAABYIAR P A4 R AT REVEB/ N, BRI i A R — 0o

HUREAEAE BRI T & AP B3 ARBE IS = HORA RSP ARTE AR (VRIS TE & HeFh B3 AL 2, AN I B3
ThESANALER X A] B RURERXS B3 A —E MR, —E A RETE MR 7 3 A O TR AR AR T, AT RE
R R R, MABKR, B TR RIR04F N RE—E BB LR T H /R Ok .

2ot SR AR, ARt B3 ARBE, PIAEYI X RBLE RIF R o TASCEEH BIEAE IR
R, RBCTT 250 SR AL B, 3 LA LUBEAE A + 2564 R4 5 2 b AR AL B8 P 2 PR R S O A8 Ak o VRIS B0 5Bk
B R OB TR HUAE , VRS T 2 M A KRR o ERC A HEF B3 AFRMZIM KB MTEA: K
HMEA—Z, 7] e i TAERL A ZS B AVE SR Y R R BRE , FEAE KRB, 9k R o BERCRIMR A B R T A
P TR
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