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AL 230036; 3. RKIT KR bl ZPdakiBe, W14k N 434025 )

B E. R LR AR R U 4S (Camellia sinensis “ Fuding Dabaicha’ ) S #4464 18 1o X H 2 Fb DA 18 AR
W (AM B 21 EBR#E 5 ( Clariodeoglomus etunicatum ) bR EEE ( Diversispora versiformis) . Kk J& Z e
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W B 12 JRS R R R AR R BB AM LR 5%, O 18.85% ~40.23% , HFl AM J i AR B E 14 4% K
FIA ke T AR AR LA — AR A = AR KR Ed] T AR (BRIR S M) . 82— AM
FEEM B R TR R AR R B IR  ERRAT ARERAMSER NS & ERRC TR R 5H
MW & it (BR Clariodeoglomous etunicatum) o FHICHVESN BT 46 78 AR T 0O AR Sl oR FI SR R IR B ST
HRAR FEAR SR A ZS AR KA 0C . Ah B BRI E (10 0 A= ROR B 3% TR & T o AR 28 0 285 A AR 25052
Wi fi S35, A S AR R T R i TR AR A B
KR Ak, TIERUEY, BivemR, A HTE, AR
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Effects of arbuscular mycorrhizal fungi on growth,
lateral root number and root endogenous hormones
of Camellia sinensis ‘ Fuding Dabaicha’

XIA Tingjun', WU Qiangsheng®*”, SHAO Yadong’, JIANG Changjun’

( 1. Hubei Ecology Polytechnic College, Wuhan 430200, China; 2. State Key Laboratory of Tea Plant Biology and Utilization, Anhui Agricultural
University, Hefei 230036, China; 3. College of Horticulture and Gardening, Yangtze University, Jingzhou 434025, Hubei, China )

Abstract ; The study was conducted to analyze the effects of Claroideoglomus etunicatum, Diversispora spurca, D. versiformis

and a mixture of three arbuscular mycorrhizal fungi (AMF) species on plant growth, lateral root number and root endoge-

Wi B4 2018-07-24
BEEWE . WIUE T TRHEEORBIFEIH (B2018484) ; 28~ A= )~ 55 B¢ IR Il 5 o 5 9 960 3 T it 3 4 (SKLTOF20160112) 5 384
A8 SR 2 AR 75 TR i AR RN A T AR50 H (T201604) [ Supported by the Science and Technology Research Program of Hubei Pro-
vincial Department of Education ( B2018484 ); Tea Biology and Resource Utilization of National Key Laboratory Open Fund
(SKLTOF20160112) ; Plan in Scientific and Technological Innovation Team of Outstanding Youth Scientist, Hubei Provincial Departments of
Education (T201604) ],
fEE N HER (1979- ), 5 BRI Wi+, ml 2z, E20F58 5 7 0 W AMRAR Y , (E-mail ) 414820335@ qq.com,

EEEE R, W, B, EENFERAEYH A, (E-mail) wugiangsh@ 163.com,



1636 OO0 M W

38 &

nous hormones in the potted Camellia sinensis ‘ Fuding Dabaicha’ seedlings. After twelve weeks of AMF inoculation, roots

of C. sinensis ‘Fuding Dabaicha’ could be colonized by these AMF treatments, varied from 18.85% to 40.23%. AMF inocu-

lation heavily increased plant height, total leaf area, taproot length, the number of the first- and third-order lateral roots,

but the number of second-order lateral root was markedly reduced (except for mixed-AMF'). Root abscisic acid, zeatin ribo-

side, gibberellin and brassinolide levels were significantly increased by sole AMF inoculation, but the levels of methyl jas-

monate in roots were significantly decreased ( except for Clariodeoglomus etunicatum) . Correlationship analysis revealed that

mycorrhiza-regulated hormone changes in roots of Camellia sinensis ‘ Fuding Dabaicha’ were closely related with

mycorrhiza-improved lateral root number. In addition, C. etunicatum exhibited the best effects on stimulating plant growth,

and mixed AMF treatment represented the best effects on improving root morphology and lateral root number. Therefore, the

management of mycorrhizas should be strengthened in tea cultivation in the future.

Key words: white tea, soil microorganism, ABA, symbiotic fungi, lateral root

TERE W) AR A G i vh AR AR A 37 2 MUK 3 7
W B + oy A A 6 B 2R 2 B Y
PR | R A = R W0 B2 ( Osmont et
al, 2007), BF 5% % B, 45 Fh D\ A AR B
(arbuscular mycorrhizal fungi, AM E 1) 1] 24 3 15
FHY R RIE S AL A K FE F7 0 R I
(Wu et al, 2011, 2017) , fER L8RP 2 FhA[H
AM B 25 AT 35 0 = G AR Y K R R
i, T — 2R 3% A 52 ( Hooker et al, 1992) .
TERERS 4R Funneliformis mosseae F1 Diversispora
versiformis V] i 3G AR R BOE R SR1H
FAFATL(Wu et al ,2011)  7E 1E % 7K 0 A1 5 My
TR FEFN D. versiformis B9 A AR B %5 B B B 18
(Zou et al, 2017) . Berta et al( 1995) WF5s & PH, 48
M 2= 4% B Funneliformis
intraradices A] DL 3G I 4 90 M0 AR () < B2 A% BE L HL
G. intraradices ¥ Tl Al LLMG AR R B A2, SR, 76
FoK FHEFN Funneliformis mosseae J5 H1BH W.R#&AK T
HAR R K SR B K 1% B (Kothari et
al, 1990) , XK AM FL i Fh 28 | 1K 70k B
DL K g EAE W) Tl SR 235 ) AML 5L TR 0] AR Y )4
TR BEAh, 45 AM BB I8 W] LUSE i AR 3R 9 A
WEAKECIKIESE, 2017) . b JBE 7% 2 (ABA)
X THEYTEMHE RS T AERK AT RAHEENE
S IREEER (GA) MR AE K R A H 2 A 424
FH e R N R ( BR) AT {2 2 42 2F 20 M 19 75434k
HETTAR SERL P Y AR A 5 SRR IR (MeJA) XPARAY
A Bl R HRARE A S A S K R

mosseae T Glomus

T (ZR) & — M Al r R R, EEAER NG I, X
HRZR AR KA ROV (5K B A2 45 2009 ; 45 8 7 il 4=
ME22 | 2001 ;253514 , 2010, 4%, 2013) . X
SRR SRR A KA OCH HBATCT AM HIE
X FE N TR S B RS R D

2% ( Camellia sinensis) J&= 5 I 43 52 3k (1)
— R, o, ARy — R DR A T AL i
FZEH, A IR A, B 5w, RS 2R
B, KA (C. sinensis ¢ Fuding Dabaicha’ ) J&
TR 2R T — A SRR R R 2R R, B
AR &R HURENE i R SRR, e — b
ZEETER A0 R A Al (X AR5, 2008) ,{H
HM AR AR PR, e o R s AR &R
RO BAFNEHE, R E LRSS, AM H I8
B2 18 1o 52 e A R R Ok R 8 AR RE S
(Hooker et al, 1992; Wu et al, 2011; Zou et al,
2017) {H AM FLTA 2 75 [F) A 38 o 52 0 9 P80 R F
TP AR S OR s, HETIE AN TE A, AWF5T e o
X A8 S R 2 AR T AN TR AML LT, B9F 53 O A o
R ZRHY M b Az IR B0 AR B S AR R N R
FKV-Y S, 43 A T AR 4 0 8 TR R S AR
BHCR AR F I A K R S R

1 MR 57 %
1.1 ##l

RIS AM B A1 EER R ( Clariodeoglomus
etunicatum) MIZRERPEEE ( Diversispora versiformis) K&



12 1

SRR A5 - DA AR L XA S R 2 A R AR BSORIAR 28 P9 DR 1 1637

LR ( Diversispora spurca ) VA S IR A B ( Mixed-
AMF ; Clariodeoglomus etunicatum . Diversispora versi-
Sformis , 1 D. spurca, b6 A 1 : 1 2 1), HHEAjH 3
AN TR R A8 T T v R DA ASE TR AR L TR R S B IR
(BGC) ", J& 2 = ( Trifolium repens L.) "% 16
Ji,4 CFRAFE

R R 2 1 e Bt M A 2% i IE S I A AR
I 709% Pk 2 101 7 10 min, 72 B K w3 T 5
B KR (121 C,0.1 MPa, 1 h) Wb FEA R
7% 28 C/20 CHYFE AT T . PRk /h—H,
KHAH R A9 2 i % J0 25 B, B E M B R A
2300 g KEA T AEHE (18 em x 11 em x 15 em,
HAE x JEAE x @) H . B AR AT M AM K
BALFE  BEAE1 2001, Ui A S5 K T 10 45
RAE AR AM B AL FE (non-AMF) . X5 B
PRI R T B =ik AT 9 RS0, (% A By 57
B BT R 22 MR AR B, AN SR 0 R
T B K2 100 g & 7] 73 P )2 42 il 21048 85 2k o
W, BRUE RIS R RSO S P R R E I ROK,
FERS L, 12 JR IR K .

1.2 iR ¥ ig I

WRIEAR S T 55 (2014) BRI A4 5, AWFFE 0
A H fL 15 B B Clariodeoglomus — etunicatum .
Diversispora versiformis D. spurca FVIR & & fh ( L ik
SR AR ), DU T AR T A A B Sy X
MR35 AN B AN AR E 4 K, A — A
INX AR — BRI A A, 2L 20 7, BEALARS
1.3 MET &

SR A RO 7 K g, B o 3 B3R 5 3 AR
7. >KRH Epson Perfection V700 Photo Dual Lens
System (J221A, Indonesia ) Xf 25 B i F #E 17 49 4,
WinRHIZO AR A 73 A A B i AL, A\ T 4eit 4%
AR K, AR AR G AR R A il A R 22 g B0k
( Phillips & Hayman, 1970) Il &, # & it 7% W2
(ABA) JREE R (GA) IR NER (BR) SRATR
IR (MeJA) \E KRR (ZR) K935 72 I Chen
et al(2009) B9 75 ik #EAT 52 B, SR J5 R FH I K A i
M B AN 32 ( ELISA) #E47 (£8P Ak R AR
e T P SE i) .

1.4 BHES

SKFH SAS(8.1) B4 ANOVA 2 T2 K6 1) Acb B ]
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123 A E I AM 2 E DL e R &
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PR R YL R AT R 18.85% ~40.23% , Hih Clar-
iodeoglomus etunicatum X 8 5l K FH 25 & 0942 44
Fim, H W& T HRA I, Diversispora spurca
XFRRA R E R R R QR RAR (L 1),

ANTFT R AM. XA il R 255 R R v R T AR
BRI LA 3 e R (3 1) o S Ab 3
L, Clariodeoglomus etunicatum Rb ¥ AR =5 A1 1]
FUHEIN T 45.1% 1 60.0% , Diversispora spurca ¥4I T
43.1% 1 52.8% , D. versiformis 41T 2.0% 1 8.1% ,
Mixed-AMF 31 1 39.2% 1 21.7%,

22 A AM EEXER KA FERKMMIRE
A

5K % F AMF A BEOM ML #, $E R
Clariodeoglomus etunicatum ZbFEF) FAR K | —FMIAR
FI= 2% M0 AR K 2 Wl 35 38 0 T 23. 6%, 71. 9% Al
214.3% , Diversispora versiformis oERIMT 27.4% .
126.6% Fil 114.3% , Mixed-AMF %310/ T 28.7% |
101.6% 1 300.0% (% 2) . D. spurca Ab¥H i 41 il
T AR BRI T AR — AR AL
23 A AM EEMERAXAFEREZANFREHREK
F R

SR FERD AMF 20 BEAH LU, AR A R 5% 2 b
AM H 8 A DL 352 e . &R ABA BR | GA | ZR |
MeJA 51 (1 2) . HOR4EM AMF AbBEAH HE 45 Fh
Clariodeoglomus etunicatum A ¥R AYAE 5 K AR &R
ABA .GA 1 BR [ & i, ¥ T 27.0% ,34.2% Fl
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11.9%H1 31.2% , D. versiformis AL BRIEGHN T 136.6% .
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Table 1  Effects of different AM fungi on mycorrhizal

colonization rate and plant growth of Camellia sinensis

‘ Fuding Dabaicha’ seedlings

®2 ARAMERMEMABFESE

4 E R A MR 2189 32 0
Table 2 Effects of different AM fungi on taproot length
and number of lateral roots of Camellia sinensis

¢ Fuding Dabaicha’ seedlings

WRRGR B

i R
Qb Mycorrhizal Plant L i E
- . eaf area
Treatment colonization rate height (em?)
(%) (cm) o
(UESS= S 21 40.23+ 18.50= 23.95x
Clariodeoglomus etunicatum 1.65a 0.58a 1.17a
HilE 2 3E 4% 18.85+ 18.25+ 22.87+
Diversispora spurca 0.73d 0.96a 1.29a
MR PR F 36.87= 13.00+ 16.18+
D. versiformis 1.69b 0.82b 1.23¢
A Rl 22.37=+ 17.75+ 18.22+
Mixed-AMF 1.65¢ 1.26a 1.01b
HFh AMF 0= 1275+ 14.97+
Non-AMF Oe 0.50b 1.17¢

EHEK AR
b3 Taproot Number of lateral root
Treatment length

(cm) gz& 15‘ :2& 2ml Eg& 3nl

TR 1638+ 110+ 191+ 22
Clariodeoglomus etunicatum  1.11b Se 14b 2h
LY EEZ(IE 2 2270+ 116+  185= 4
Diversispora spurca 0.87a 10¢ 12 b 1d
BUES: ¢ £ 16.88+ 145+  137= 15+
D. versiformis 1.19b Sa 9¢ 2¢
RE W 17.05+ 129+  255= 28
Mixed-AMF 1.26h 7b 23a 4a
RHEFP AMF 13.25+  64x 199 7+
Non-AMF 1.26¢ 5d 15b 1d

e Al EEE CERMEARER  n=4) FARR/NG FhERR
b 3R] 2 57 .3 (P<0.05) , T,

Note: Data (x+ s, n=4) followed by different letters in same col-
umn are significantly different (P<0.05). The same below.

R A 22

Internal hyphae

R 41 1A 22
External hyphae

K1 AM ECR AR SR 2R Y R e

Fig. 1 Root mycorrhizal colonization in Camellia sinensts

‘ Fuding Dabaicha’ seedlings

17.6%H118.1% ,ZR W% 5B Diversispora spurca Kb
BUR RSN, HoAy AM BRI 8 2 LT, MeJA
o = R Clariodeoglomus etunicatum Ah HAY B

FRME, FEFT Mixed-AMF J5H 2 INURELE ABA BR
S TE LT, ZR GA MeJA WS4 B % R,
24 RENBEHEEMRE FRKEHHE XM

ME3 LA, FMRK 5 R ABA BR [H]
EWNEE(P<0.01) IEAHX KR, 5 AR MeJA £
W ERAC IR, —HMIRE SRR ABA GA
A1 BR [A] 24 B EACOCR, SR MeJA 21K
BEAMIELR, ZHMBEE R R MeJA 2
WEIEMELER, SR A ABA GA 0] 24 i 3 o
BEAMHXLR, “HMBWEE 5 R MeJA 2
W3 (P<0.05) IEM X KR, 5RAR ZR [0 2 1)
ERMMLELR,

3 itk

AR R AR R oL g 2] 1 AR B 4= 4,
WESCAR S K AR —Fh AM AHY), 42560 AM H B
J5 AR AM T RIOR T AR A R A 2R S A B AR AR AR e
BRAFTE—E 22 5, WA R G R 1Y 22 S vl RE S A
PR E 5 R4 0 3 A PE A 5% (Tian et al, 2004) ,
— P He A AM LR A LU T EAE YR A K
( Carretero et al, 2009), AR5, 4 FF AM E
R 22 T Ak 314 B A0 3 B o A R A bR e (B
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w 20 7 A EIKES Clariodeoglomus etunicatum
2 80 O thBZMRES Diversispora spurca
g 70 S m WRIKEE D versiformis
W S 2 60 4 o RAEM Mixed-AMF
oy O3 AMF 357 Non-AMF
R
520 2
N & K
22204 KA
o204 KX
g K
e 101 ’:‘: d 2 bdc acbed b 2 bc (¢ a bb a a
g [ Faod s ST R 1 Rl
ERFEGH HER SHREAEE SRAIER FA g
ZR GA BR MeJA

B2 AM R DR iR AR AR A TRRGR o5 A 52

Fig. 2 Effects of AM fungi on root endogenous hormone levels of Camellia sinensis ¢ Fuding Dabaicha’ seedlings
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Table 3 Correlationship between root endogenous hormones and lateral root number

and taproot length in Camellia sinensis ¢ Fuding Dabaicha’ seedlings

S e B ER S A% WEEMNR AR
ABA ZR GA BR MeJA

F MR K Taproot length 0.68 s 0.46 0.22 0.90 == -0.65 #x

— MR EL 1st-order lateral root number 0.65 0.01 0.60 s 0.61 = -0.53 =

AR EL 2nd-order lateral root number —0.63 s -0.55 = 0.34 -0.16 0.68 =3

=L MAR AL 3rd-order lateral root number -0.36 —0.84 s 0.39 -0.23 0.48 =

. = P<0.05, =% P<0.01,
Note; * P<0.05, ** P<0.01.

Diversispora versiformis A0 A AR 454N B b AL 3
) % BB F 2% 5, Hh Clariodeoglomus
etunicatum At P %R & 4F, 0SB R C
etunicatum X7 AE P Bk = A T AR B 4 0O KT
Mixed-AMF 4b AL X n] GBS i T 250 AM 5 X
R AN VLS AG E kKLY (F 2L RERE)
A3 4P T 51 % B9 A A (Lid et al, 2018) , {HAT)
i Lt — 2D BRI S

ARWFFTEEIRFE R AM ECBR (9 4R 4K 2R
FAARK R = RN B = T AR AM £
PR R ] AML EL AR S — oA 25 A W e %
SR SR A A MR & &, B Wos 1 e #F 1 8%
1% o Abbott & Robson ( 1982) W57 M , MR {7 YL R
R XA A K B e R, AR A AR AR
YRS —HMARE(r=0.92, P<0.01) F1 = Z M|
AL (r=0.68, P<0.01) [A] 77 754 . 35 9 IEAH G 56
# . Liu et al(2017) FEAR L3R Claroideoglomus etu-

nicatum  Diversispora versiformis . Funneliformis mosseae
F Rhizoglomus intraradices , W ERH#ET— =
AN B . AP R, irregularis 1] L) g 25 18 N ¥
A AR, BERRAL T = =R A B, X — 21
MIARBCBAT W (VLR SR, 2015) , ARBFFEEE R
SR ABFFEEE A 58 42—, X n] g5 1 A A
T A AR ) T AR e A AR AT K

PN R K P72 A1 RE A% 5if 210t 3] 42 D0 AR Y 1
J(Zou et al, 2017) . Zou et al(2017) WF5% FE W 2
it AM BB AT LA 2S00 8 AR R N IEIER K
ARWFFE RN AM FLTE J5 A8 5 R H KRR R ABA |
GA 1 BR K-V 3 L TF, % MeJA #1 ZR HYSZ A
), H22 5 W3 o ARGk 20 i 3R W AR 5t R 1 4
HREE S AR AR N R 1) H A B 2 A A G
Liu et al (2016) 7E# - $F Funneliformis mosseae
Ja AEIEF K AT SHE T AR R ABA (GA Al
BR K- 8 2 T, v LA, AM B — Jr i



1640 OO0 M W

38 &

RE AN 5% i EAE Y N IR CR K 5 — D7 T
AR B TR, HE TS SRR K AR
PNIE G EER LY AN

L5 LA R AM ELB ] B IR IR AR R
FRRE PR A= TN ek 8 AR 25 i, P Claroideoglomus
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