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[WE] TEITABREKETHRT 3 # AM BB Gigaspora margarita ., Glomus mosseae 1 Glomus versiforme
XK 7Y B ( Citrus grandis cv. Changshou Shatian You) T B EFEK R R E BB M. 257K, &
 AM AR E BOOBRY; SxTRAM L, &5 AM ARG R ERIMAES A THSER, L
HEEHT AR WA K, B F Glomus mosseae b HM WK BE XM BEMT 22.7% , MBHEEMT
35.7% , RRPEBFESK 2 FIHINT 160. 8% #1103, 2% ; HFh AM A B EHERT T A # N.P.K Ca,
Mg.Zn Cu fl Mn &8, 5T, 3 BREALHK P-SE45 5N T 46.8% .88. 7% F132.3% .3 # AM
HAALR S, LB Glomus mosseae b E FFAE K BT, AR IKEHER K, 9 0 E N.P.K.Ca.Zn #1 Cu &Y
SEBEBE, HBWNITFE N Clomus mosseae > Gigaspora margarita > Glomus versiforme , %] W, ,3 # AM E#E X K
FU HE A KB TER , A Glomus mosseae B AR E , K FUWHMBEENRRER ().
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Effects of interspecies difference of arbuscular mycorrhizal fungi on Citrus grandis cv. Changshou Shatian
You seedlings vegetative growth and mineral contents. TONG Ruijian', YANG Xiaohong'?, LI Dongyan'
(' College of Horticulture and Landscape Architecture, Southwest University, Chongging 400715, China; *Institute
of Citrus, Huazhong Agricultural University, Wuhan 430070, China). -Chin. J. Appl. Ecol. ,2006,17(7) ; 1229 ~

1233.

In a pot experiment, axenic pomelo ( Citrus grandis cv. Changshou Shatian You) seedlings were inoculated with
arbuscular mycorrhizal ( AM) fungi Gigaspora margarita, Glomus mosseae and Glomus versiforme, respectively,
and their vegetative growth and mineral contents were studied. The results showed that the seedlings inoculated
with test AM fungi could be infected effectively, and their shoot and root growth, especially fibrous root growth,
was significantly improved, compared with the control. After inoculated with G. mosseae, the root length, lateral
root number, and fibrous root number and length of the seedlings were increased by 22. 7% , 35.7% , 160. 8%
and 103. 2% , respectively. The inoculation of these three AM fungi could significantly elevate the N, P, K, Ca,
Mg, Zn, Cu and Mn contents in seedlings leaves. For example, the P content was increased by 46. 8% , 88.7%
and 32. 3% , respectively, compared with the control. Among the three treatments, the seedlings inoculated with
G. mosseae had the best vegetative growth, and the highest mycorrhizal dependence and N, P, K, Ca, Zn and Cu
contents. The relative occurrence of AM fungal species decreased in the order of G. mosseae > G. margarita > G.
versiforme, indicating that G. mosseae was most suitable for C. grandis seedlings inoculation.

Key words Arbuscular mycorrhizal fungi, Interspecies difference, Citrus grandis cv. Changshou Shatian You,

Vegetative growth, Mineral content.
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2 MRE5RE

2.1 AR S RBRIT

2.1 1 8RR SR E R R Gigaspora margarita Becker &
Hall i824 Gi. margarita, %) B HERE MR L INVAM, £
H =M-EL( Trifolium repense) B 153¢% /5 {8 FH ; Glomus mosseae
Nicolson & Gerdemann i 5 G. mosseae Fil Glomus versiforme
Berch i€ G. versiforme, f 3 PHAR# B S BB K
FUHBHMRLT 2004 F 11 AP THREERTRKEXS
HAYHMRE.

2. 1.2 Wit % Murashige 2% g9 B MT 3535
EEFRMPERSE O m, H#HOJF,121 CTHEXHE 20
min, ¥ ERF AL

KEVHMMBRESSR TES L#1T7 FRRM T
JH 1% B9 NaOH ¥ 4b 3 15 min, Yo 5 R, I 70% HEH
B 1 min, B 0. 2% 1 HegCl, IBFWKHE 10 min, BIFHL
BABKHUE S K BEHEN FREMER, RRET
EREA MT B EREFRAP 25 C 2 CHRERO64fE,
BREFRREARER BER2 C+2 C, 8RR 13
h, YEREERRE 4 1 500 ~2 000 Ix.

BERER(EEL JEREINEARERK2: 20 1B
BHA) WEALHR Y pH 5. 82 B HLK 28.37 g - kg™ &
NL3lg-kg' . £ P0.62g-kg' . 2 K19.42¢g-kg' A
% P6.65mg-kg™'. i CO BT RHET, S BEAE HER
OHREFENERE( EOARR 16 ecm, FTARZ 11 om & 12
em) F, 05 F L RT3 em LR AM AEE R (G55
FREEN T EH 2200 MTF. — S 2 MFERRE) Gl mar-
garita \G. mosseae 11 G. versiforme, ¥ HBIZEFE KEHWHE .
B R e SRR R AT L3 273 B E A1
AP L, FEER /3 BAKY, A SER LR
fE PR G AR KA B AL AEK 20 dWEH
BB RDARR BTG D, B85 5 &4 MEE. BHEHILX
HHEF,25 C £2 CHESE, B 14 d BHEBEE 1710 KR8
Hoagland & 3£#& 100 ml, & 5 d 455 57K 200 ml.

2.2 WEHE

A 150 d f7 BB SR /NGB e T, 4 B
MEHE R HER.ERKE SREE AR .
R g SUREE b E R TS MENTE, KPYiE
R AR F RS AR, B4 A SCA-XX B K
AR CFEENRBARAR) 335, B A4 Photoshop
7.0 43, HE 3 4 B I 3 AR 4K #i ¥ ( mycorrhizal depend-

ence, MD) , 459 :MD = ARG TEH/EF R TE x
100% .

BHRBRLRNE  RY2 cn KAEZTERANBET
FAA BL(AB/REH 5 ml, 7K EEEE 5 ml,50% &S 90 ml) B [H
SE , 1% B B A9 Phillips 71 Hayman J7 317 SRR, LI
BEW R W EAR B A B, PRI BORAE AR ) B (BS
202, ERORAUEST) TERNBREREK , HEBTHA
RITEERBLR FARBRE (%) = BRERERK/WER
BK x100%.

BUAWES MR, BEEWRS KR .4 MEE.

MET RITEMNRE" NP M K #ilE R A H,S0,-
H,0, HABRLEES, AR EAZEENE N 58,948
Bk (UV-240 FSM T WA, BARS AR W
EP AR, KGR ITE: (FP640 KGRt , gk Rl
B AERAFSHAR[ET) WE K & #;Ca Mg, Zn, Cu,
i Mn IS EPKALE , A WFX-10 B TRk 40 56 56 B it
(AU 2 W,

2.3 HitaiF

SR FH SAS 8. 1( 3£ E SAS 3B 5T ) GLit Bk #1735

AT, B MR IB R AR IR Z R R

3 BRESH

3.1 AM E A A 2 57Xl i oA AR TE B
IR e

KEDHMEMS AM EE Gi. margarita. G.
mosseae 1 G. wversiforme 3 AL B Xt BB A B AR A R
HRMERERRERLE L AR 1 TLUEN, &R G
mosseae SRR AR BR BB RKBHHEES
FHELE, FRE AM ERE RS AM AR K
FFU0 AR FR TP AR AR BE 07 5 55 B B AR 1
R ¥ G. mosseae > Gi. margarita > G. versi-
forme > Xt BB,

F1 AMAFHEERNKEDOHEREBLBNEBEORM
Table 1 Effect of interspecies difference of AM fungi on infection
rate and mycorrhizal dependency of pomelo seedings

bl | 5t B e AM B Inoculation with AM fungi
ltem Control G. mosseae  Gi. margarita . ersiforme
BRI Infection rate (%) 0 20° $5.6£2.2°  48.2:2.4b 47.4:1.5°
R

< ¢ a b be
Mycorthizal dependenc( %) 100 £0 119.6 £3.4* 109.420.9° 105.020.8

F—f P RRKNE T 3% 5 B Different letters in rows indicate significant difference
(P<0.05). F[F} The same below .

3.2 AM EEFhE 2 R X A KR

3.2.1 i EFAAEKKERE B 1 REMAR
AM BRI E A K 150 d K1E L. B L AT LUE
Hi, R AM L 3 MEER B BET TR,
FEBRE Kt , M R Bk k. Horp iR G mosseae A
BARKEF, BREHS T REREES. #O4H
K¥IRF N G mosseae > Gi. margarita > G. verst-
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G*®iosséae  Gi. margarita G versiforme

1AM EBE# AR S HE s B R AR TR
Fig.1 Effect of interspecies difference of AM fungi on vegetable growth of
pomelo seedlings.

AM EEMEZFA K EFY BT A 3
SHERKMEMRE2 BR2 TH, M AMEH
Gi. margarita .G. mosseae F G. versiforme {-H T
T, BT HBEEE 3. LUHEM G mosseae
LB, SHELAEEHZERERD BEKT
f Gi. margarita AbFELTF G. versiforme ZbFE, H BR
Ho-$sh, 2R A8 BE KT M G versiforme
¥ 53 AR, R M E A o s EER
KB BEKE. AT, M AM BT BERHARE
Y HEMH AR, BEM N TEAR R EMEA
B[R]

F2 AMHEBE#HBERYKEFED AR EBIEKOER
Table 2 Effect of interspecies difference of AM fungi on shoot growth
of pomelo seedlings

by W H 8 AM H Inoculation with AM fungi
lem Control G. mosseae  Gi. margarita G, versiforme
OB ngh () B0 092020 976202 920s01e

wE . a b b
Diemeter (mm) 0.191£0.003° 0.210 £0,003° 0.203 £0. 0022 0. 200 £0. 002
HE R . . b be
Leaf e (e« plant ™) 52.320.9°  60.66+1.1* 55.82:1.0° 5411214
&gﬁm}m 9.16£0.2°  10.00£0.2° 9.3220.2° 9.23:0,2"
i} o a b c
Node number 5.40£0.2 7.20£0.3*  6.30£0.2° 5.55:0.2
BT

Shoot fresh weight 1.3420.04°  1.6420.03* 1.44:0.03> 1.38:0.05%
(g'plam'l)

BERTE

Shoot dry weight 0.4420.02°  0.5110.01° 0.4720.00% 0.4420.02°
(g - plam ")

3.2.2 X P EBATAERKBFE K3 0 AM HEEH
2 X K F Y BT A E KPP, AK3
ATLAE N Bef AM B XA MR R =4
BER. Bf AM BEE K 3 03 # T 34 5
B BEERTNERE, LHEIRKEMIREE. &
1 G. mosseae ALTE S5 XTBARLL, R KEWMT
22.7% BRI EE M T 35.7% , FARPEE M T
160. 8% , MR S KN T 103.2% , B EMTEM
HAB BRI, 433 23.4% F121.9% . 3 AM K
BEFR AR S AT LU, LABERY G mosseae AL AR

REKEI, 5#R Gi. margarita F1 G. versiforme
AL IR (a2 7 B3 R G margarita WIALEE, BRI
BB, KBRS KT EM G versiforme (4
BUOHPMBEERMT 9.6%, R X BEK
5.

®3 AMHAEMHEZRNKEDEMETEIERKNER
Table 3 Effect of interspecies difference of AM fungi on root growth
of pomelo seedlings

W H i B 8 AM EH Inoculation with AM fungi
ltem Control C. mosseae  Gi margarita G, versiforme
THKE b N b ab
oot lengh (cm) 14.62£1.0° 17.9420.7*  16.97:0.8% 16.94:0.9
WREER e . b b
Tatorsl oot mumber  18:0620.7° 24.50£11% 21.8040.8° 19.8920.7
ARKE

Fibrous root length 74.0824.8° 150.52£11.0° 104.272.9% 109.33£3.9®
(cm « plant =)

e c . b b
P moot Number  S2-07#2.1° 85.2055.1° 48.20248° 4317421
HTHHE

Root fresh weight 1.3720.04° 1.69£0.05° 1.5120,04> 150003
(g plant™")

BTHTE

Root dry weight 0.3220° 0.39£0.01*  0.35£0,02% (.34 £0.02%%
(g plamt” Iy

3.3 AMEFEMNEZRMEET R oXSENR
LG

4N AM HEMEZ RS Y RTR
SERT. ANK4 PR LB S, R AM BEE{R#
THHED HITE N.P.K.Ca Mg Zn.Cu F1 Mn #]
W, AR # T P.K.Ca Mg #1 Cu BRI BROT
# Mo 4b,3 MEERET BT S B 5XMREEE
B EEEZER ER Gi. margarita .G. mosseae Fl
G. versiforme 3 NMALIRE) P TR & B 41 o Xt FE 1%
BT 46.8% .88. 7% F132. 3% . S#EFh AM EHE R 3
ASEFHAT AT &0, R G mosseae AEFER) NP
K.CaZn fl Cu WEEER, HP, P KM Zn HF
BS5HE2LNMEEABEERER. M TILE Mg
1 Mn, LIERP Gi. margarita LEHEBER,BS
HyamExs BE. XM Gi. margarita Fl1 G. ver-

®4 AMEFEHHZRMNKEVAMXESEHATRTIRSEHN
.20

Table 4 Effect of interspecies difference of AM fungi on mineral con-
tents in leaves of pomelo seedlings

ﬁMiﬁmﬁi i H H#h AM HE Inoculation with AM fungi
elements Control G. mosese  Gi margarits G, versiforme
N (%) 203£0,03%  2.3120,05* 224004  2.2020.02*
P (%) © o 0.06220° 0.117£0,002* 0.091£0,004> 0.082 £0,007°
K (%) 0.49£0,02c  0.55£0,02* 0.5020% 0.54 20
Ca (%) 1.70 £0° 2.09:0,08* 2.00£0,10°  1.9820.02°
Mg (%) 0.136£0,008° 0,163 £0,006° 0.191 £0,003* 0.164 20, 008"
In(mg-kg™!)  20.6320° 24.88+0.4* 2275203  22.1920,9%
Cu(mg-kg™") 4.19:0.4°  6.25:0° 6.06£0.3*  5.63:0*
Mn{mg-ke™') 45.94:2.8®  50.63x0° 64.6940.9*  50.00%31°
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siforme TR FHAT ELEL, R ITE K FBAM, Gi. margar-
o MEHZH HITEETBYE T G versiforme, H
th Mg Fi Mn S EFBBEEHER. BT R, &M
AM HERH#ATRFVDHMATAEXNT BITERR
W EASLENT RTESEEKARATL—
.

4 ¥

4.1 AM EH B EMEHETHEEFRERKNT R
TLER MR

BRTER IS R s R gz T (B
U HEAD MR AR WARIE. A se iR 8, K31 FA
LA AT AR AR 3 AM KRG, 6
AM HE ] 2 ERFEENETRE K, 25 N P.K,
Ca.Mg.Zn . Cu #1 Mn & &.

AM HEXIMERA S ER EERET R ER
AN RSB A AR N X—FHE
Bl TAMEELE Y B TR ANRIER,
AH—AERAET AM EEEE THEJRNAERK,
TS A0 T 4R 7 B9 RO A Fidelibus %7 BF5T %
B, ERb 4 Fp AM E (G, mosseae 51C.144C 6. in-
traradices F1208 1 Glomus sp. 25A) B E® N T H
¥ (Cirus jambhint) EHEYHB AN TESKE.
LR GHEA B EMN 3 AM HE A
BERIMEREALRK, HERKE WRHE M
REE JURSK HEMTEEDEH M.

AM EFSGEHEYY Rt EFRNIERCHEE
FEAT L ERSRRNER, - FEEETHE
RAE TV RTENRK, H—FHEE AMAEES
YA FRE TR A 45 SRS 25 A ST BRI 2 19
8 M EITE S, AM EEXTKF Y HAH Pl Ca (1
fERERN LB B3, B T RERH KL EBE, L+
HERBIRER IHERXEEEEY™ Bl
NTREVEMPEREAEE. LHEX Pt
FAMEFUEHY P EFRNBNE AMEE S
HYREEXRRPBREENERM LR AM EFIA
HIEMIERTENBEEMREN" . HEF Rt
F X W IRE Y KRN B A R — 25
4.2 AM HEXH B EFERMT TTERIKK
{E N AFEMEE R

AM HEEM AR, AR HIRARM . A
BroT R, AM E @RI Z Rxd =m0 2300 N
FPVMEFE T SHMM AR, AM EEFEERE
ERVEER Y MYEFER P RITE R

HYEERE L. EBWE, HFARFHTRES
PoE ") T AM BB X RS #9308 78 4 Tk F
MBI IR FR AT . ABFR GG R R , MK F D HAN
T, B ARRER (b)), BR B AR
RN ERERKURT RTESREHHELER
EZER , AHEEIREANERKEMEKR. FPRFEN
ZIH FRITE K Mg 1 Mn B¥RE SEKARHA
Te—K, WERERKET . B0 B TESB’A—
ER,UREEUTIAFTEHMNERERE:) BEEARKER
(RN, B TR O A R TR W
FPFRETHAS;2) XIELT RTE, FRER
FBUBHEARR];3) Feeg oo 8] vl RRFEE A PUE
H.
4.3 FHEHMINBER ()

M AM BB i 8] 2 5 3K 5 U H A AR AR
R ERKBHE ERERK T RITESBMRILEE
TG EUBRERKE, B 6. mosseae LLTER
R R E  FRR B K, # i T E
KRB, 7 EGE N.P.K.Ca.Zn #1 Cu & B &
B, RKFRITEMEENRE, BEREE. HIL,
G. mosseae XTI YD HAHE IE RV B K. TEDFFH 3
AEFPH, G mosseae K F IV HMET ML RHE
R
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