0 NI A = 2R T
Forest Research

2022, 35(5 ): 33-41
http://www.lykxyj.com

DOI:10.13275/j.cnki.lykxyj.2022.005.004

AM E &M HUBEXT i 2% B R U F11E
Fr LR RIS

EHEF, AT, AT, R

E o, EE

(1. YLPGL A BRI MAE S R GRS E ML AR R R 9200, VIS A 330045;
2. NSOV E AR RS, HEd P 351119)

FZE: [ BE ] BRI FE IO T A P AR B XS r ms R WA= L e AR AR EC TR B2 55 v
ARBERCR B SR AR B AKYE . [ 53E T LU 1 AEAR TS & o e R, R4 B W k% ( Claroideo-
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T, BHERREILIE XA KRB R E IR
R0, Gk, RELAE SRR R
FE HREAE, SR A B AEAR 2 Bt -3 b 1) 45 )
BT, 5 SO Y T O B 2R A 1
25% AP At e A S ) -3 v Sl kA
Bk, WA FUKIRE B SRS IREE IR, I FEAR
AR AE = 00 RIE, dnda] B8 = vk 2R bR b s 2%
BN, FEAR T AR FH AR B AT T SR8 Y TR
HESHAEFHAEYHGE TR Z —.

M E# (arbuscular mycorrhiza, AM) £
W, FEERHEE] ( Glomeromycota), fiE5 Kk
%) 80% (BB AR R AL A G R, AM L
P ML D 3R BB VR, TR Bst ) R 40 e 32 2 s 3R
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X SE i ] DUAE i - o PE R A T, A
T4 A BRSO % . SRR, RiEmfst R
B, TEARMESCIETT , MR AW B SE R 2
eI AM LT AT S A YR L A 100% 1Y
B, SFmE RN 22X AR P 3Rk
W AR, TEPRBE W% AL IR SR i 72 o0 i
TIEBESR 0T, B A 22 25 A Ry X 3 I
Wl Ik A T TRT TR 22 5 SRR AL B 2 A TR R LR
22 W P R 1) R A T R e — A B
U8 AT R WA AM ECR T RE S5 4
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BRIEAS | AEARBARVR Bk i SR R s, o
THZE A28 il i WAR AR Y AR R T 1
WA BB AR ER AR

1 MEE &

HikiEm
VEFIMAS#ETC 2 & = WA Y A AR AR S AT
BEAREA R, TP A MOl R Bt
1.2 HiXEH

ik 4 &= ix W 3k % % ( Claroideogolmus
etuicatum ) & 14 F KL K2 R AP 057
Fr, JF gy (KB ) AR B Bk A = b
( Trifolium pretense ) ¥ % E |, WHRIIFEH L .
T (BN 34 497 ) fE AR IR,
1.3 fhiktiE

RS HHER AVIA R R E A+, H AR
PILRFETE R . pH 5.8, HHLE 41.25 g-kg™", A5k
W 2.5 mg'kg™, HAA 14.24 mgkg”, HEEA
2.26 mg-kg™', i 2 mm i, SudERKE (121 C,
2h) AbFE, DIERREEMAN T e G
2 mm GREGYS, B A SRR e T, BT R T
KE (180 °C, 4 h) AilHe 5k K+ FEKE D
(V:V=1:1)RE.
1.4 R_Wigit

KA & 58 ALK AR 3. (1) 2
A AM ELTH (C. etuicatum) #b ¥, B $ 5 (+AM)
FIARERD (FAM); (2) 4 D TCHLBALBRK -, B
0. 10. 50. 100 KH,PO, mg-kg™'. H 81 kb
B, WA 104, EE 3R, B4R 30
#, 240 7

B R PE I e AEZL (T HAR 17 em,
TIEEAZ 12cem, H 15cm) H, B4 2 kg i
i, A 70 g B, X BRI A B O B
(121 °C, KW 2 h), BRAFE 1 RMAH,
PR R S EMEEM . 58T 2019 45 5 A FFh, #
F AR BICAE VUV A b R 24 3 o KW A B, TR
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25~28 C, MXHEE 70%~75%. BEibBRRT, 5
# T B Hoagland % 7% W , HI ( 236
Ca(NO3),4H,0. 2465 MgSO,7H,0. 2.86
HyBO5. 1.81 MnCly,-4H,0. 0.22 ZnSO,-7H,0.
0.08 CuSO,-5H,0. 0.02 H,MnO,-H,O. 7.354
CyoH1,0sN,NaFe . 74.5KCl) g-L™, 1A 3
1K, BIRAEE 250 mLEFRW. 3 MHE, JHn
AL B, B — K4 I GEHE 200 mL VR O,
10. 50. 100 KH,PO, mg-kg™" i# i , 4L 4b 7
30d, R 2 4HIEWEE,
1.5 HEHBSE.TEBSENNE

D RE AR 3R TR am S i, UK
IR ARWE . AR R, BN A S
MR (R b Hr ik ) B9,
1.6 TEXHBEDRANE

D5 - HEh oAU &, HIRTCHLBE 2 H
RN 5E Ty 752 B TR 7 7R3,
1.7 BREEEANSEMTEEES PCR &M

TMZEAR . IR RNA B4R BUTES MR AR W)
TF2 (TIANGEN ) 247 RNA prep Pure Z B £ [}

T 5 RNA $2 G5 & ( DP441) Frg by
B, FriS RNA IRBUICE -80 °C &1, 51W)F51=
F MR B
1.8 HIEHHT

fd1 il Microsoft Excel 2016 X 4 4t 47 4 1 |
7 IBM SPSS statistics 20.0 H1% FH UK £ J5 243
Hr ( Two-way ANOVA ) £ il 42 Flt AM EL 12 &b 28 |
Jiti TCAIL W Ak B K L 22 B AR FE R T A 0 5 4 A 1 52
M, RAPHEE 22081 (One-way ANOVA ) H
() Duncan’s i 5 6 I A [] &b B 6] ) 25 5+ ( P<
0.05 )., T /RAFAHKC ZRE (Pearson correlation
coefficient) Ml A< i Bk 1 5 R RIS A
FrRIARCYE . I origin2019 AR

2 #X

21 EM AM EE KR S B AR
MRZTT 20 RN (£ 1), #iH AME

T TTCHLBE R P S AR P XIS 3 b ik

JEE 5 BRI ARl 25 B R 2 2% (P<0.01),

®1OEMAMERE.EHLERFAEXEEAMNMFEHSE EFTERASQENZMN

Table 1 Effects of AM fungi inoculation, phosphorus application and their interaction on the phosphorus
concentration of Camellia oleifera and soil phosphorus concentration
Ei=ta b ab s T b 3 P AT = AL B
Index AMF P AMF x P
Hi_E 4 & Aboveground phosphorus concentration 155.252" 390.720" 10.375"
R A W4 & Root phosphorus concentration 501.600" 337.067" 45.867"
+ I3 4REE & Soil total phosphorus concentration 171.3227 117.561" 195.548"
+1% 45 %% 4 & Soil available phosphorus concentration 14.188" 150.772" 9.516"
+ 3G HLBE S & Soil organic phosphorus concentration 3.302" 37.920" 21.514"
AR L Al-P 73.113" 396.468" 14.229"
IRk Fe-P 618.327" 263.515" 199.117"
BERRES & Ca-P 85.918" 74.857" 4.570"
& O-P 86.918" 74.859" 45,570
A Pht1; 1HEX} 315 & Leaf Pht1;1 relative expression 14.882" 4.217 19.919”
1R R Pht1; 141 %} 1% & Root system Pht1;1 relative expression 19.900” 8.329" 2.718"°

Y, fEP<0.05/KFA B3 m; **, fEP<0.01/KFAHEZEZM; NS, TLEEHM. T,
Note: *, significant differences at P<<0.05; **, significant differences at P<<0.01; NS, no significant differences. The same as below.

B TTAL, TCie R, IlAcH L ERe & &
% KHoPO, e B B3 indy 2 ka3, e
# (0 mgkg™). K# (10 mgkg™) .
(50 mg-kg™) Fim#E (100 mg-kg™) &4 T,

PRUAR AL T A5 v bl B 2 W 2 v R TR AR ALY
Wi, D9 T 5.64%. 8.14%. 14.28%.
5.79%. TCILEEHR AM EH, Fi%E KH,PO, ¥
JERHEI, IMAR RS BN REL I
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TE 4 DATE] KH PO, R EE T, H:Fh AM EL A 4 i
FEREMARANBE SR, SRR E T 12.85%.
20.01%. 19.63%. 18.09%.

2.0 b T4t B it
a I RS .
c a
1509 ¢ B
N4 c b a d* X
o |l b |8

et
Phosphorus concentration/(g-kg™")
o

o
3

o

0 10 50 100 O 10 50 100
+AM -AM
B U SN L
Inoculation treatment, application of phosphorus treatment /(mg-kg™')

W+ AM: R AM EE; -AM: REERP AM B o BUE A B bR
M2 (n=3), ANF/NEFE RN M E R0 AL W25 R
(P<0.05); RSRRMHEBACTFAIR 2R 8% (P<0.05). T,
Note:
presented as means + SD (n=3), different letters indicate significant

+ A: AMF inoculation; —A: non-inoculation. Values are

differences between the same inoculation treatments (P< 0.05),
asterisks indicate significant differences between treatments with the
same phosphorus level (P < 0.05). The same as below.

B 1 R AM EE K ERENT ik S iE ki A

REBREHNFN
Fig. 1 Effect of inoculation of AM fungi and
application of phosphorus on aboveground and root
phosphorus concentration of Camellia oleifera

22 M AM HEE K ER TR S SRR
MR ZET7 2200 (1), $&Fh AM FLH

ARER i TOA Ll Ak B K H R 58 AR N 41 4
T A RO SO L R I R A
(P<0.01),

F20H, TEGHER, ME KHPO,
JERRN, HIESREEE AAWE S EMA LB
WEHREE LTS RNERERAET, B AM H
B SRR 2R R e S A VL A, 4
FEAR T 3.32%. 11.40%. 7E{%#E (10 mg-kg™)
MR, BERh AM EUE BER N T AR R

(6.17% ) MAPLEE SR (10.44% ), TMiFFEMET
AR e (2.20% ), EH#E (50 mg-kg™) %
TR, Hefh AM FU0E W REAT TR AS IR m 5 i
(9.43% ) MARBE S (2.58%), MEMTA
MLBE & & (0.49% ). 7EmE#E (100 mgkg™) 4%
TFF, M AM B B RE T LIRSS R
(9.09% ). AW (6.63%) MAHLHSE
(4.44% ),

23 EMAMERKEBEXN TEXINBESH
=21

MR ZFE T 2250 (£ 1), %5 AM HH
AT+ 3 AP &1 . Fe-P & & . Ca-P &&EAM
O-P & 2 M Ay i 2% ( P<0.01) . it 8 X
T4 AP &8 | Fe-P i, Ca-P & &AM O-P &
RN B3 (P<0.01), 50 AM B H 4b
UL ol Ak PR 2 A8 HAE R - AP, Fe-
P 1 O-P 3 Pl L2 & S M RZ W ¥ oy B35 ((P<

®2 HERAM EERERX HIERES S ERR0
Table 2 Effect of inoculation of AM fungi and application of soil phosphorus
concentration of Camellia oleifera seedlings

5 s ok A~ EL g e sl ik A g o —
Tﬁzﬁ;\ﬂ%’;ﬂi KH Poﬁﬁlﬁi kg~ Soiljt;?jlj;?isapforus jﬁiﬁisﬁﬁi;f j:é%iff}gﬁfn?ci
2P0, [(mg-kg™) concentration phosphorus concentration phosphorus concentration
+AM 0 133.2010.84 d 10.25+0.05 d 14.91£0.52 d
10 155.03+1.75 ¢ 11.25£0.05 ¢ 23.75+0.25 ¢
50 158.7510.74 b 14.9310.07 b 35.68+0.62 b
100 186.82+1.09 a 19.1320.73 a 45.33+1.04 a
-AM 0 137.77+2.10 d* 9.94+0.01 d* 16.83+0.63 d*
10 146.02+1.41 c* 11.50£0.10 c* 21.50£0.25 c*
50 175.28+2.04 d* 15.330.13 b* 35.50+0.25 b*
100 205.51+0.73 a* 20.49+0.22 a* 47.434+0.16 a*

E: + AM: EAMAMEE; -AM: RERFAMIEEE . BEOVEIRMEE (n=3), ANFE/NG T RN R A A LR 22 57 . 3% (P<0.05)

TR FBE KT AL E ] 25+ B 2% (P<0.05). R

B

Note: + AM: AMF inoculation; ~AM: non-inoculation. Values are presented as means + SD (n=3), different letters indicate significant
differences between the same inoculation treatments (P<0.05), asterisks indicate significant differences between treatments with the same

phosphorus level (P<0.05). The same as below.
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0.01), X}t Ca-P &R ALE (P>
0.05),

F3FH, KREFMEMET, AP, Fe-P. Ca-
P. O-P 4 P LA & &1 W& TR, H

i 3 &5 U 5 O-P<Ca-P<Al-P<Fe-P, H: ' Ca-
P. O-P. AI-PfI Fe-P#x K 1H 43 % & 27.99
mg-kg™'. 28.50 mg-kg™'. 39.46 mg-kg'. 47.21
mg-kg™'s

R 3 EMAM EERERXNARESES EMNEM

Table 3 Effect of inoculation of AM fungi and application on different forms of grown soil

phosphorus content of Camellia oleifera seedlings

Bef b Wt +IEAI-P

+4%Fe-P

+-#Ca-P +3E0-P

AMF  KH,PO, mg-kg™ Soil Al-P content /(mg-kg™") Soil Fe-P content /(mg-kg™') Soil Ca-P Content /(mg-kg™") Soil O-P Content /(mg-kg™)

+AM 0 16.78+0.19d 29.62+0.10d 13.17+0.18 d 11.49+0.04 ¢
10 22.09+0.27 ¢ 33.984£0.30 ¢ 17.46x0.35 ¢ 9.55+0.16 d
50 29.10+0.14 b 36.68+0.25 b 24.12+0.51 b 16.98+0.08 b
100 38.75+£0.65 a 44.14+0.52 a 26.43+0.74 a 23.86x0.27 a

-AM 0 18.71+0.23 d* 28.95+0.04 d* 15.67+0.32 d* 13.17+0.18 ¢*
10 21.78+0.17 ¢ 36.25+0.61 c* 19.77+0.68 c* 12.81+£0.13 c*
50 31.13£0.40 b* 45.51+0.29 b* 24.77+0.81 b 20.27+0.65 b
100 40.03+0.57 a* 47.71+0.25 a* 29.01£0.33 a* 28.86+0.86 a*

Tt &R AM B, FiE KHPO, ¥k
(3 N 3 AP, Fe-P il Ca-P &2 24 5L s 1
B, M L4 O-P &bl KHPO, #e 1 3 inty
BRTEE LTS, Rl , 2
AM L AKX T3 AI-P & (10.85% ). Fe-P &%
i (2.25%). Ca-P &t (15.92%) F1 O-P &%=

( 12.82% ) . Jiti ¥ & & 10 mg-kg™ W, 4% Fh
AM E B 5 R R AL BRA X 3 AP 22 5 A
BE, BEBRMT L Fe-P & (6.27%) .
Ca-P & (11.67%) 1 O-P & & (25.48% ).
Jiti 5 4 50 mg-kg ™ BF, FEFD AM BT L AR
T+ A-P&&E (490%) fl+ 3 Fe-P & &=

(19.40% ), X Ca-P & EAM O-PHFEZERAL
¥, MW 100 mg-kg™ I, R AM EE 5K
A AM E AP E] 58 AP SR EF AR E,
WEBRIT Fe-P &, Ca-P&EAMO-P&FH,
3R 7.48% . 9.13% F1117.30%.

24 HEHBSESTEARBESSEZEN
GBS

MR (£ 4), HIEEAKBE. AL
BEFN A-P £ 1 5 M AR R R 2 W IR A
KFR; HHELEE. A%, FULEE. AP, Fe-P.
Ca-P 1 O-P & &4 51l A b _L il & i 22 IEAH DG OG
R, HHEESWE. AYLEE. A-P, Fe-P, Ca-P fl

OPEESHELPEEEREFEMIELR; +
HAYWE. AI-P, Fe-P, Ca-P fll O-P &5+ 1%
AT REIEMALKER; 15 AP, Fe-P, Ca-
P #l O-P &t 5 R A MBS & 2 IEM XK R,
25 EWHAMEFERERYHEHBEZERE
FSESvy: Al

WH R T 225 Hr R (2 1) HeFh AM H IR T
TS 5 FUR R Pht1;1 32 D4 30k 5 mi 4% 5 3%

( P<0.01). HETCHLBEXT AT - Pht1;1 JEH 3

KRR B (P<0.05), XFIMZRMR &R Pht1;1 %
IR 2k B2 i . (P<0.01) . R Ak B8 A
Tl A P9 35 28 ELAR XTI AS I 1 Pht1;1 R 3
KRR B (P<0.01), Xt Z& A Pht1:1
HREIRMEHALRE (P>0.05),

K2 fiiw, 4280 AM BB R, A A
Pht1;1 3[R 33k 1 Bl 45 LK 7 34 I 2 56k S
FHRI RS AR AM B AHT, WA
Pht1;1 JE R =ik 1 il 45 LK PR3 n 2 220 1
THE S, FEAERHEFLHE (10 mg-kg™) &
T, HAh AM EUE P E R S A i Pht 1,1 5
AT R B, 33 E T 37.14%. 39.58%.
7ErP i (50 mg-kg™) FIE#E (100 mg-kg™) &
TFF, R AM EUR 5 AR R AM ECEE A
Pht1;1 SR AERT RN E Z M 2Z AR
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Table 4 Correlation between the phosphorus content in Camellia oleifera seedlings and the
phosphorus content of different forms in soil

IRAEE R M bR Ex A Rk A HLIE Al-P Fe-P Ca-P
B 0.637"
ER 0.272 0.843"
A Xk 0.323 0.895" 0.954™
AL 0.371° 0.922" 0.953" 0.988"
Al-P 0.331° 0.897" 0.959" 0.985" 0.990"
Fe-P 0.110 0.752" 0.931" 0.920" 0.912" 0.918"
Ca-P 0.228 0.859" 0.921" 0.959" 0.966" 0.959" 0.938"
O-P 0.108 0.757" 0.903" 0.9427 0.922" 0.938" 0.868" 0.904"

o, (EP<0.05/K VA SBEWEZES; =, fEP<0.01/KTFHEEMZR; NS, LREMZER. TH.
Note: *, significant differences at P<0.05; **, significant differences at P<0.01; NS, no significant differences. The same as below.

c a -
S 5. CJ0 mg-kg™
2 310 mg-kg™'
g ER50 mg-kg™"
EE AL Il 100 mg-kg™'
o b
KL
=T
289
TE c
=~ =
ze’ 1
Figh
‘!.—E 1+
1723
g
@ 0
° +AM

HeRhAk B

Inoculation treatment

B2 #FAM EERER THEMN A Phtl;1HXTRESE
Fig. 2 Relative expression level of Pht1;1in Camellia
oleifera seedling leaves inoculated with AM
fungi and phosphorus

K 3 FiR, A AM EE FA R &R Pht1;1
Rk R E KHPO, He 34 hn &2 2% I+ s
TR RS AR AM EE b 2% A
Pht1;1 JE[R 3R ik B B KHLPO, #k B2 1 1 fin &2 12
H LIRS R T, HeF AM BRI
HRFR Pht1;1 R R IE 5 B BT AR, FBEILT
78.74% WM, Hefh AM LI I 2515 hn v
RMRFR Pht1;1 BRIk, ¥ T 3.73%. ik
AT, R AM ETE BE IR TIMAR R Pht1;1
HEHFEE (47.59% ). EBEAMFT, 5/ AM
B W E R AR AT AR R Pht11 3 R RS &
(51.38% ).

3 ik
i 2R e oy W 1T 2 T A v i e A R R AR

4 -
CJ0 mg-kg™'
310 mg-kg™'
950 mg-kg™
3| EE100 mg-kg™'

HER Pht 1; 1 X Fik i
Root Pht 1; 1 normalized fold expression
N
T

b

oL

HeRhak B

Inoculation treatment

3 &AM HEREB THEFIRR Pht1;1 A RERE
Fig. 3 Relative expression of Pht1;1 in the roots of
Camellia oleifera seedling inoculated with AM fungi

and phosphorus

T S Wl 0 A R R R A AR W R A R A
RS RBE A R RW], RBRIET, A
AM LT R B 1A AR R AR AR
L H I ICHLEE A AM B AT A L A8 AR
Mo X ATRERARBEIAEL T, 2% AR AM E R
W e BFR P MK ST, [RINHHR AT 22 73 WA R
FAPR, WAL S, fem IR
BER BTG, AT A A R B 5 T, 5]
FH | AT 250 SRR A R — B
LI B A S R A AR G B
TEO MR T A AR AR A R L P o3
Kk, W Al-P, Fe-P, Ca-P 1 O-P, H:
1 AI-P . Fe-P. Ca-P 2 tHY) M5 — AR,
O-P 2k LA W M T T FE R IR Y o b g
S X 22 B LD A INR FE S B AL B, kB
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PR AR B — B BT Cay,-P. Al-
P. O-Al. fl Cao-P &, BbAh, sk, gk
TP Ay IR LTIERA M H IR A, AM E
A FE LA R (40 Cag-P. O-P),
PR R s . AR g IR R, A
AM EH B AL T 4 AI-P . Fe-P, Ca-P #il O-
P&, X 5ikFEP EMEL—8 XnThE
JEHTF AM B SiliAc @ W EX RS, AM HIH
H S0 HLRR S S R AR R I LR (i
FEEIR . RIRIIRAE ), fEE T MR MR ME LA
FH % 25 1) v R OB A5 5% AR, B 8 F C.
etuicatum T A5 AL IR A IEBEE S 09221k L
T SR B, Ak - e 28 i 5 A AT 1
FAHYIR AT 81554k

LI P WG A 12 20 B e g 2 2 o I g e
FEM T ahis i B, AT AR R AN i s R
BE B AR . EFICY WF I R AR A AR R
TR B8 R SRR 3R 32 AM ELTR R G A 1 481k
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Effects of AM Fungi and Inorganic Phosphorus on Phosphorus
Uptake and Grown Soil Phosphorus Fraction of Camellia
oleifera Seedlings

HUANG Yu-xuan', LIN Yu-lan'?, ZHANG Lin-ping', WU Fei', YANG Ying', TAN Ming-xi'

(1. Key Laboratory of National Forestry and Grassland Administration on Forest Ecosystem Protection and Restoration of
Poyang Lake Wastershed, Jiangxi Agricultural University, Nanchang 330045, Jiangxi, China;
2. Meizhouwan Vocational Technology College, Putian 351119, Fujian, China)

Abstract: [Objective] To investigate the promotion of phosphorus uptake in Camellia oleifera seedlings by
mycorrhizal fungi at different inorganic phosphorus levels, and provide a theoretical basis for the study of
inoculation with mycorrhizal fungi to enhance phosphorus efficiency of C. oleifera seedlings. [Method] One-
year old C. oleifera was used as the host plant, and young sets of Claroideogolmus etuicatum were inocu-
lated with KH,PO, (0, 10, 50, 100 mg-kg™"). The effects of inoculation with AM fungi and inorganic phos-
phorus on phosphorus uptake and grown soil phosphorus fraction of C. oleifera seedlings were investig-
ated. [Result] Under the conditions of no (0 mg-kg™), low (10 mg-kg™), medium (50 mg-kg™) and high
(100 mg-kg™") phosphorus application, the phosphorus content of mycorrhization C. oleifera seedlings was
significantly higher than that of non- mycorrhization. The above-ground phosphorus content increased by
5.64%, 8.14%, 14.28% and 5.79%, respectively, and the phosphorus content of seedling root system in-
creased by 12.85%, 20.01%, 19.63% and 18.09%, respectively. The effects of inoculation with AM fungal
treatment, application of inorganic phosphorus treatment and their interaction on soil total phosphorus con-
tent, effective phosphorus content and organic phosphorus content were highly significant. Inoculation with
C. etuicatum significantly reduced the content of four phosphorus forms, Al-P, Fe-P, Ca-P and O-P in the
soil. Under low phosphorus conditions, inoculation of C. etuicatum significantly increased the expression of
Pht1;1 gene in leaves and root systems of the seedlings; under medium and high phosphorus conditions,
inoculation of C. etuicatum decreased the gene expression of Pht1;1 gene in leaves and root of C. oleifera
seedlings. [Conclusion] AM fungi can alter phosphorus morphology in C. oleifera grown soil, promote the
uptake efficiency of effective phosphorus in soil by plants, and participate in regulating the expression of
Pht1;1 gene in C. oleifera. The results of this study provide a scientific basis for microbial fertilizer to im-
prove soil phosphorus uptake efficiency of C. oleifera seedlings and reduce phosphorus fertilizer applica-
tion, which promotes the healthy and sustainable development of C. oleifera industry in China.

Keywords: Arbuscular mycorrhizal fungi; Camellia oleifera; phosphorus; phosphorus transporter protein
gene
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