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HWE: [ BH ] MM E NS HEIRE ( Talaromyces aurantiacus ) JXBRO4 7EEATIEEVER X H3EAEYIH
BB A ATk, [ 53 1 SRITIR % 2B R A S I B AR X B AT PR -3 2 WA R A oy & . I3 280t
WA B SR RS PR, IR BT AR . [ER ] SR (CK) MLk, HHRE
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P, MXTEERE . ATIERRBEL 43 & SR LA RR MERERR G . SRERRRR G M, H MRS A
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I, HATAERHBER . AR B M
R AFRE A, R E R T TN, T4
K, BEE BTN TARTEARY IS A S amm, 1Ak
DRI E TR, MR, CMEEm TR 2
B, BN, BEC BT 13
FE PR R 2, i B A A BT
ARA-IFIE Ufid i DU T TE R, TS AR AT AR
TIETERR R, SRR TSR O A B PR AT
FREE 2B R SRR T R R ) R, F i A= ol
At WEM R —, AR RCA LR . T
S5 2 B TERE I T B XER MR R ER S A T
PERE, (R A DRSS 3R, dom
A AT HLIE T4 i LSRR OIS P, AT T 13
ARG, TR A P I - Sl R &
U AATE DIERHS R S E A RHIES:, H
KT AR Pt B TAR T S 20 53 o] 52 1 3 1
AT, AR AR Py AT 45 AN R i 2H i
BT AR H D

TR AT B TR PR 3P oiR TS 1 MR m R0
W B & W IR ( Talaromyces aurantiacus (J.H.
Mill., Giddens & A.A.Foster) ) JXBR04, H.A5 %5 4f
(A TCHLIEFIA DLBERE U0, ARSI B TAE YA AL
PERIBE TV, iR 2 AR 6 T R AR
BT A [ 20 73 7% i) S e A= R
B2 R AR B AT AR s S A PR R R PR T
G ) B e 5 L TR SR T AR A RO ) AR iR AR
FOAH AR AL 12 R

1 MRS

1.1 #hHkEk

SHOEIREE IXBRO4 7355 A BATHPR -8, PR
T E AR SRR G, ERRIRE S CCTCC
M 2017327,
1.2 EFIH &R LWt

bR IXBRO4 1AL 1, FH 0.85% Joi#A: 31
KT TR (107 cfumL™) 45 R
A, RN A BT LT, 121C T
K 2h e . EEEmiE 90 d. A K—BEAT
SEAE R ORISR (7 16.23 cm, #1428 0.84 cm ),
TUEIHABMEENKE 18cm & 18 cm 254 K
TEERIER . RTIEMR K 20 mL H i A B
PIAR s 498, X BECh 7t A 45 & TG TR AR AR K, SR
FBENLIX BT, &/NXAREE Sk, ERE 41K,

FAIHA A0 HE 20 ¥R, B FRERMA, & B5EK
(i3
1.3 EMEXEGERRMEYENNE

EEMHEE 180 d JFIEREIE K 7 10: 00 %
FH L1-6400 e A 400 & AT g G %, K5
FEATE N RO, BEE R BT
AR e KB T 105°C FAT 30 min,
75CHET 48 h BEFT&E, WE BT TR&E, A
TN,
14 TIEFS REEENE

K FHBHE RIS AL PR PR 358, i (] 51
WECET 4°C KA H . 2B & R R
AR ME-AS Pk e, 2AFERHITE
SITACINAE 5 A AILST B R A R - E B R 1 A Ak
TRNE ;s A B R OR PR W L ke s A
Rk H AR -5 A G B TR I
WA B NS AAMESR S EZM; 13 pH
KA pH I ;A 3R bk - 3R iR
PEEET, KA . FPRPEREIREG . DRI RE AR
i Sl SRS T 20 0 R R e 1 1 L ik | Bl
AN TR L BEER TS R ER VAT K Al R
SE I E
1.5 TIEREASNE

4 MEEBGRIRBCE . B 1.11 g oK CaCly, 2.1 g
ToAKAFERR . 100 pL BERRES . 85.9 mL hFR 4 5l
Faikd, SRERZE 1L, i ERHKE N 0.01
mol'L™ ) CaCl,. 0.01 mol'L™' (¥ ¥F B /2 . 0.02
Eu'mL ' AUV AN 1 mol-L™' () HCLIF ", £ 4b
PRARE B4 1y, B 05 g BT 4 15 mL &
DA H 4 FAEBGH 4 HL 10 mL SFAT A B O
W, B HEETHEREK, T 180rmpm. 25C FE
¥ 3he WHNEGHEAREWELE, 7£ 234/
1 mL A Sk BURA W 1 mL T 1.5 mL B0 850
1 min ( 10 000 rpm, 25°C ), FKFFLEALGEXT E
T AR S R T
1.6 HHEAIE

R s 12 ] Microsoft Excel 2020 #f 47 3%
B SPSS 18.0 #E4T4¢ 1143 #r, Origin 8.5 #4174
K. KRB ¢ K568 (p <0.05) X -3k 2 i |
WAy . MRS AR R AR P A T 0T, R
W dl 7 5 Ak 2= v B & A ) & JE 4T Pearson
FHAES T (p <0.05). FEIZH S5 01
{H + FRifEiR 22,
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2.1 E#k JIXBRM HFIIFTEMENXGERRREY
A

2% 1R i FHMABE R MR TXBRO4 57 68
S BT R A AN A HOR, BIE 4 A
51.74%1"9 . 51.74%.,

Ef

il

®1 HEABEK IXBRO4 FIFIXTEAEKEF
HEREERENHMN
Table 1 Effect of added strain JXBR04 on biomass and net
photosynthetic rate of moso bamboo seedlings.

PRI YN X HE it FH 1 771
Observed variable Control Adding strain
A& Biomass/g!'*" 373+£021b  5.66+0.13a
PR T P
A EIEH 272+041b 3.78+1.86a

Net photosynthetic rate/(umol-m2-s™")
T AT AN E) PR R A LR 22 7 B3 p < 0.05), N W&
B UE T SCHR16]
Notes: Different letters in the same row indicated a significant
difference between treatments at the 0.05 level, The same as below. *The
date of biomass was derived from reference [16].

2.2 E#K IXBRO4 HIFIXTE LIEN F M RA RN

2 F0 . gt FH Bk IXBRO4 #1571 180 d J5 2k
T BATHRPR HIER e, Horh, WS T
P RA . ARBEIA PR AR, SX A
Fe o B8 T 13.3%. 78.3%. 12.5%; i Jita JH B
PR IXBRO4 il 570 1 Py 0T 4398 pH (EH-TC W& 52

*2 HERAE JXBRO4 73S EM LEALFE RN
Table 2 Effect of added strain JXBR04 on soil chemical
properties of moso bamboo seedlings.

P2 5 Xof R it R 77

Chemical property Control Adding strain
B RA
Mineral nitrogen/(mg-kg ") 3.15£0.04b ST LR
AR
Available 327+043b 583+0.16a
phosphorus/(mg-kg™)
2R
Total nitrogen/(g-kg™) 0.47+0.12a 0.58+0.12a
e
Total phosphomsi(e ke D 0.26 £0.05 a 0.24+0.04 a
PR
Organic matter/(g-kg ™) 6.82£0.62b 7.67+097a
pHE 6.40+0.15a 5.98+0.04a

2.3 E#k JXBRO4 HIF I EM TIEBHASSER
A1

Fl 1R BATRER IS & BT
XS, Hi, e (HC-P) Sitfs (21.18

mgkg'), MERESTERZ (340 mgkg'),
FALEHE (CaCl-P) F&EBE/S (033 mgkg'),
Wi & B AR (0.30 mgkg ™! ) o Jiti FH Bk TXBRO4
il A 2 B = T B ATAR PR £ 5 HCL-P 1 CaCl,-
P A, I T 46.0% F1 51.6%, it 13
PR TR B RIS & 0T J0

24
~ [Jck ZA1xBRO4 -
2
§ 20 | 7
=
il
w216
% ™
g NS
=
% Hk
E:f NS

0
SACEBE R Ft
CaCl,-P Citrate-P

R
Enzyme-P HCI-P

T EEHEARMERZE; "NRERLE (p<0.05); UKRER
WB3E (p<0.01); NS KREFARE, TH,

Notes: Vertical bars indicate standard errors; * means significant difference
at p <0.05 level; ** means significant difference at p < 0.01 level; NS means

no significance at the 0.05 probability level. The same as below

B 1 MEAEK JXBRO4 HIFIX L EBRES S 2NN
Fig. 1 Effect of strain JXBR04 inoculation on soil
phosphorus fraction

2.4 FEFK IXBRO4 HIFIXFEM T 1EEEE R R

& 2 B it g w52 1 B ATAR PR 1 18
fibgE v, o, B A RTR T IR A AR
BT, SR REAH L BN T 25.9% F1101.0%,
T PP 28 T T R Bl e ol T il % et 55 ) RO L 2 S
BE,

~ 550
) [ICK Z4IXBRO4
T sk
L 500}
E
#2450}
Z 400 |
2
g 350:= * %
§ 25| Ns | %|
A —wA —77 NS _
P & & &
@@\Q&& QL‘)/@& © @&9‘ %Q‘& A\ Q;S"e
KL F Y XS &
@ §° U} el
S <8
9 &
v v

E 2 #EF JXBRO4 X+ IEEGE RS0
Fig. 2 Effect of strain JXBR04 inoculation on
soil enzyme activity.

2.5 TEBESSKNEEFHEXES T
Pearson fHHE TG H (£ 3) Bn: i
Wil o5 A2 M R A K AR AR A e R R —



148 Mook B

R

i34 4

B}, Hrb, REEAMWE. BEYEYS CaCly-P.
HCI-P #) 2 i) 8 2 IE A%, 13 pH 5 CaCl,-P,
HCI-P 4 24 i 2 A OC ;. IR R 5 138 fr

BRI . BEWEA AN, RS BATAEY)
EAREMRE; LIRSS 4 PBE A S
*Ha‘éo

®3 TEBHAS SENEIERZ EHHEXME

Table 3 Relationships between various measurement indexes and phosphorus fraction

R FE A5 K R W s hR
Observed variable CaCl,~P Citrate-P Enzyme-P HCI-P
pHIH —0.967** —0.886* —0.604 —0.937%*
A4 Total biomasss 0.970%* 0.850* 0.680 0.970%*
4T Total phosphorus -0.615 —0.684 —0.563 -0.414
AL Organic matter 0.874* 0.783 0.818* 0.843*
W Jfi % Mineral nitrogen 0.830* 0.804 0.921%* 0.739
4 %% Available phosphorus 0.930%* 0.780 0.770 0.930%*
HHEMEE Catalase -0.920 0.897 0.840 -0.980
FR1E i B2 Acid phosphatase —0.988 0.762 0.683 -0.901
Bl AR Alkaline phosphatase —-0.723 —0.052 —0.167 -0.202

3 it

B FEZE AR ERE T ERILIX, ZHbX 2 h
PatEersfe, 3RS SRk, AR RS
AT b X B AR = R T R T R
BEAE A AR R BT S R IR W B R 1
AEROEMAEAE, RAERRIT AR S i R R P,
38 L 1) 3 0 R I R R ST AL 5 R FTA
HARER R ARk, BBP Ik BES B+
MR it A () Sty b ST B RIPM A R, %748
B TARZH#HERK ., U0 Hoang 452 38 12 X+ i FH
ARG 7 a 0 R HEFMA/INGE , & BUBEAE IS 0 2>
B EIEIN e HCI-P FIFPBE IR i, 25
K, bt AR 20k H 3 CaCl,-P I
S LR B, K A o R R A AR
W, HANFBE s> B2 72 L3 pHEM M . Wu
S0 3 3 I R AN TR PR A AR bR - 4l 2 53
R, AHUZ 3T CaCl,-P, #EERRBEFI HCI-
P Y BEARA IS NG, A2 4 S R R R
F HCI-P Fifi 5 RIS B3 NI, HH) A K 5 1 ]
AT RE R IR N A8 YA it . X LERIF I AR S
T BBP LR AT H IR R B S AE A
b, PPN IS AR OCR,, AR ST IR
S BBP 0 A7 A A TR E B 5 B AT B
SYRHIE

T IEREIA L AR W N R AN, R

A A SR R A R PR R N A TR
it DUAERFIR S SRR, MR MR A
HeARwE SR, IR, 7F R RIER
AR E HENIRSEHP, ARSI
/N, TR PE TIXBRO4 il 51 e i 25 52 5 14064 30wk
25y, REBEARNAEYENEK, IS ETE
IAE IR AR R i s bk . HAT, ek
FhRZ, HOEAE BN R R A [ AR
FANE, FEEAREREAE . A LR IR A AR
i H S AR AL R o i W T 7E A= Wt R rp
FIH ATP %30 7= A B &L, 3 4 0+ JE B
H, i pH FEAI%, #Emisg s nis fmmeem™; A
AP At 8 TR A - SO A A LR, T s 3 A R
Ca’ SR BRI W R A B R I e XA MEREIR T AR
RIS R BN, e E R IXBRO4 57 2 & m T
PIRLBR + 38 CaCly-PHI HCI-P &5, X Bl A5
Me s o Josem, HIEA S &5 CaCly-P il
HCI-P & IR, XUesE BRI PR JXBR04
Xf 3 OR RIS R I iR R A o e, B
15 7% 45 916 FH T AR TXBRO4 3 28 258 1+ B H v
fiff - S oA PR O LSRR B = BAT AR bR -3
ROWE i, XIS UE T ARBE AR W T LLE I Rk
HV i e ofE s M R R X — R B LR Y, It
Ah, BB, it EE R AR IXBRO4 HilFIX EAT
MR B B P AP R R R B 5 T AR A SR, AR
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W 2k A TR R ALY 53 A HLRR AN T
b 4 ST T R D S RN TR S B, il
Wi o i E20k A T o e IR LA LB 3
Ut B ot ) e ol T R A P O TR B B2 i B AT AR R
HRBRAE P A LR A TR AL B BE ), iR
it ) i s LT TXBROAJE 1] PRy 3 A HLIRR A T AL
TS PE IR ER R T ARG, T it FH A
PRI RE 50T P Rl R A R 1 1™ AR R )
HAFRTT

TERMAESRG T, HHEAVURTE A LR
FEICAE, BRI S SR, B+
SR - R, 7E SRR IO B AL TR
HEMEA, WREy I ARG shi it
PEFRP I ARG RABUESE T AR S
A R W IR A EEe Y, At
A MR E R CaCl,-P, FilE . HCL-P Sl
FAG, SPERE S RIT IO, BUTA PR
FE M CaCly-P., R . HCI-P & 205
e -3 A= A Ak s AR A SRR R T A LR
EATRER LR RIS 5 & ARSI 22—
TSR WA RS 23R AT AR s - 8 b A A R
Feor i, RIS R T FAE A A K,
AW R BN, T TXBRO4 7] e B ML
MR R KB A, AR R AP R X +
WP TRAR S TRE A B R T, IRUE T A
W TE AT 1G5 AT AR 2R B BRI B 0 b 1 ek
RWReds, s A Rms s a, et Hea
IR HENE, BEsREATH ROCEAER], e E
VAR, SRR i R o R R R oy
PEHEBATE K BPLE Z —.

TS S5 IR0 E, HE R SR )
TSR AR R BT R, it FHAS IR 2878 (Y A
BT+ RGP B 22 R, KIWE AL e
RRAIS - SO i R s M, i R A LA R T
P& 1 - SRR T Wl T il R M E B IR S 1Y, AP A
S TR L TR HE 0 2 4 e MO AR P T S R M R
PP ARG R TR, M IXBRO4 Xf 14
WERRBEG PETC b 5, A T R A
A EBRE TE . X T RE S Ak M B 3L o £ er
A, FETLE A A7 BRG] Y, 2o
HRWR T 05 . Bk, B E B T A O P
e&Y, MELAWCRIA, el o R i =
A= T 22 TR GRS TR E MLBE Ak, LA A

XoF W T R B ARG 45 B WK, it T e
JXBRO4 5 B Py 0T 1 el & O o e ey, #fE
DIfEWE TR TXBRO4 W1 TF A BATHBR LI A9
HEVRaht AR B, XA RE TS [F AL FRE] B
VAR By - 3R R B 1 30 35 22 S R A .
it AL S G S LI TRA . AV S EA L
EANE, VAR T I A A LR S
AR & A BT, MR NH, N GEE
LR A Sy AR T 8, 11 O AR A A ) A A B
FEHATA B IXBRO4 b, ml i 2o 4 e -3 L0 BB ok
EERIMR A K . IR SS R s, s EB R
PO B B R AR, e S R M AR A
w7 RS RIS T R AR IXBRO4 AR
AR B A A L 145 bR 1 B AE ) ko
A5 R T TSR0 B A IXBRO4 X EATARER 1+
SRR oy SR RS, FERRRE LRI BT AR
PUEI 7 e TRk, o eE Ak 5655 50 R
BAEL T S%, A S BEIE YA B AT AT R
SL K% AR RIS AR

4 Hip

3 6 B AT S A i P A EL T TXBRO4 il 5
RE AL R TN b E 5 JXBRO4
S B ATARPR R R . 9 RA. HCI-
Pl CaCl,-P 4040 F i, {0 35 100 5 4 S92k il 5 4
ARG, MRS . FrE IR 4 A
PR VEBEIRRAG . ORI RR R TG I IC M . 25 RIF S
T PR B S o 4 R 13 CaCl,-P AN HCL-P 41435
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Influence of Talaromyces aurantiacus on the Soil Phosphorus Fraction
and Biomass of Moso Bamboo Seedling

YANG Dou', SHI Fu-xi', WAN Song-ze', LI Guang-qiang’, KONG Ling-gang’, ZHANG Yang'

(1. Key Laboratory of National Forestry and Grassland Administration on Forest Ecosystem Protection and Restoration of Poyang Lake
Watershed, Jiangxi Agricultural University, Nanchang 330045, Jiangxi, China; 2. Zaozhuang Agricultrue and Rural Affairs
Development Center of Shandong, Zaozhuang 277000, Shandong, China; 3. Extension Station of
Forestry Technology in Jinan City, Ji’'nan 271100, Shandong, China)

Abstract: [Objective] To explore the contribution of the phosphorus-solubilizing fungi Talaromyces aurantiacus
JXBRO4 to soil phosphorus bioavailability in growth promotion of Phyllostachys edulis. [Method] Greenhouse pot-
ting experiment was used to study the effect of the strain on the content of phosphorus bioavailability in the rhizo-
sphere soil of Ph. edulis. The contents of available phosphorus, mineral nitrogen the activities of related soil enzymes
in the soil were analyzed, and the growth-promoting effect on Ph. edulis by inoculating on JXBR04 was evaluated.
[Results] Compared with the control, the application of JXBR04 significantly increased the content of HCI-P and
CaCl,-P fraction, increased the activities of soil urease and catalase in the rhizosphere soil of Ph. edulis, while the
content of enzyme-P, citric acid-P fraction, the activities of soil acid phosphatase and alkaline phosphatase were not
affected. The content of soil available phosphorus and mineral nitrogen increased by 78.3% and 13.3%, respectively.
The content of HCI-P and CaCl,-P in soil was significantly positively correlated with the content of available phos-
phorus in soil and the biomass of Ph. edulis, indicating that the application of JXBR04 significantly promoted the bio-
mass of Ph. edulis. [Conclusion] The increase of available phosphorus in soil is driven mainly by the content of
CaCl,-P and HCI-P fraction though inoculating on strain JXBR04, which can promote Ph. edulis to absorb and util-
ize the available phosphorus to increase biomass. This regulated process is not mediated by soil phosphatase.

Keywords: Phyllostachys edulis; Talaromyces aurantiacus; phosphorus fraction; biomass
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