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Arbuscular mycorrhizal gatus of Jomus plants in tropical secondary forest of
Xishuangbanna , Southwes China
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Abdtract :Arbuscular mycorrhizal fung (AMPF) are important conponents of oil nricrobiota in the rhizogphere. The diversity and
dynamics o AMF may have a marked inpact on the gructure and diversty of asociated plant communities, both in the naturd and
agricutura ecosygems. As part of the dfort to eva uate the potertid role of arbuscular mycorrhizal fung in the regeneration of
secondary fores , we suded the exdent o myoorrhizal asociation in a tropicd secondary fores of Suthern China.

Rhizogphere il sanplesdf 26 different plants peciesin 13 families were randonly oollected from il cores of 0~ 30 cm
depth in atropica secondary fores of Xishuangbanna, Suthwesern China. The sudy Ste conssed of nutrient deficient ferrd <ol .
Tota nitrogen (N) was between 0. 75— 1.9 g/kg, with an average o 1. 2 g/kg. Tota phogphorus (P) ranged from 0. 92 to 8.3
mg/kg , with an average of 2. 6 mg/kg. Exchangeable potasium (K) was 41. 0 — 139. 2 mg/kg, with an average of 81. 7 mg/kg.
Organic carbon was 11. 8 — 30. 4 g/kg, with an average of 18.7 g/kg. The arbuscular mycorrhizal asociaion of these 26 plant
goecies and the gpore densty of AMF in the rhizogphere sils were andyzed. All 26 plant gecies were irfected with arbuscular
mycorrhizal fung that belonged to deven gecies, i.e. Aomus geosporum, G. fasticulatum, G. aggregatum, G. constrictum,
G. eunicatum, G. mosseae, G. microcarpum, Ggaspora margarita, Scutdlospora calospora, Acaulospora scrobiculata and
Acaulospora laevis. The AMF goore dendty ranged from 13 to 29 per 100 g il , with an average of 19 The highes and lowes
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goore density belonged to Olea rosea Graib (Oleaceae) and Pithecd obium dypearia Benth. (Papilionaceae) , respectively. The
goecies richness was between 4 and 9 per plant Pecies with an average of 6 The highes ones were Schizomussaenda dehiscens
(Cab) H.L. Li (Rubiaceae) and Haeocarpus prunifdicides Hu ( Haeocarpacese) ; the lowest one was Macaranga kurzi
(Kuntze) Pax & Hoffm. in Eng. (Euphorbiaceae) . The frequency of AMF species ranged from 26.9 % to 100 %, with an
average of 53.8 %; the highest and lowes frequency belonged to G. geosporum and Scutelospora calaspora, regectively. The
relative abundance? of AMF gpecies was between 3.0 % ( G. etunicatum) to 26.5% ( G. geosporum) . Shannon-Weiner index
and ecies evenness index of AMF was 0. 94 and 0. 93, regectively.

The presence of coenocytic hyphae , intercelluar hyphae or intracelluar hyphd ooils, arbuscules, andor vescdesin the root
cortex was used to assgn AM funga colonization. Percent root length with hyphae in 26 plant goecies ranged from 8 6 to 16. 2,
with an average o 11.1%; the lowes and the highest one was Castanopsis hystrix Mig. (Fagaceae) and Olea rosea Qraib
(Oleaceze) , regpectively. Percent root length with vescles ranged from 19. 2 to 24. 4, with an average of 22. 7 ; the lowest one
was Macaranga kurzii (Kuntze) Pax & Hoffm. in Eng. (Euphorbiaceae) and the highest ones belonged to Castanopsis hystrix
Mig. (Fagaceae) , Itea macrophylla Wall. (Escaloniaceae) , Homalium ceylanicum Gagnep. (Samydaceae) and Haeocarpus
prunifoioides Hu ( Blaeocarpaceae) . Percent root length with arbuscules ranged from 13 6, Pithecolobium dypearia Benth.
(Papilionaceae) , to 20.9, Schima wallichii Choisy (Theaceze) , with an average of 17.1; the AMF colonization was between
44.8 %, Pithecolobium dypearia Berth. (Papilionaceae) , to 56.5 %, Macaranga kurzi (Kurtze) Pax & Hoffm. in Eng.
(Euphorbiaceze) , with an average of 50. 9 %. AMF were found in 50.9 % o plant roots with Gomus and Acaulcspora as the
dominant genera. Our data sugged a high presence of arbuscular mycorrhiza asociation in tropicd secondary fored of
Xi shuangbanna.

Key wor ds:tropica secondary forest ; arbuscular mycorrhiza fung ; pore densty ; resource invedigate; il microbid diversty
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1 [5]
Table 1 Pants species under sudy
Sanple No. Hog plant and their scientific names Families
1 Schizomussaenda dehiscens (Craib) H.L. Li Rubiaceae
2 Schima wallichii Choisy Theacese
3 Lithocarpus truncatus (King ex Hook. f.) Rehder & E. H. Wilon Fageceze
4 Castanopsis hystrix Miq. Fageceae
5 Pitheco obium dypearia Benth. Pepilionacese
6 Cratoxylum cochinchinense (Lour.) Blume Hypericacese
7 Decaspermum fruticosum J. R. Ford. & G. Ford. Myrtaceae
8 Alstonia rostrata C. E. C. F<ch. Apocynacese
9 Itea macrophylla Wall . Escaloniacese
10 Craton cascarilloides Raeusch. Euphorbiacese
11 Actinodaphne henryi Gamble Lauracese
12 Aporusa yunnanensis (Pax & K. Hoffm.) F.P. Metcaf Euphorbi acese
13 Castanopsis calathiformis (Skan) Rehder & E. H. Wilon Fagecese
14 Macaranga kurzii (Kuntze) Pax & Hoffm. in Eng. Euphorbiaceze
15 Syzygium ddlatum (Roxb.) Wall. ex Cowan & Cowan Myrtaceae
16 Castanopsis indica (Roxburgh ex Lind.) A. DC. Fagecese
17 Litsea panamanja (Nees) Hook. f. Lavuracese
18 Engd hardia serrata Blume Jud andacese
19 Homalium ceylanicum Gagnep. Samydacese
20 Phosbe puwenensis Cheng Lauraceae
21 Persea tenuipilis (H. W. Li) Kogerm. Lauracese
22 QG nnamomum tenuipilis Kogerm. Lauracese
23 Olea rasea Oraib Oleacese
24 Haeocarpus prunifoioides Hu Baeocarpacese
25 Millettia leptobotrya Dunn Pepilionacese
26 Phoebe lancedlata (Nees) Nees L auracese
Sanple No. in thistable indicates corregponding plants; the same below
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Table 2 AMF species, spore density, species richness, frequency, reative abundance and important value in the rhizophere of each plant species

AMF gecies in the rhizogphere il of each phant

Sanple No.

Soore dendty Species richness

G. g G.f. G. a. G.c G. e G.m. G mc. Gg. mar. S.c. A.s. A.l.
1 7 1 —_ 2 — 2 4 3 1 2 1 23 9
2 6 4 — — 2 2 1 2 — 1 — 18 7
3 4 2 2 2 — — 1 — — 3 — 14 6
4 1 4 — — — 1 3 — 3 3 1 16 7
5 4 4 3 e — 1 — 1 . . — 13 5
6 2 — — 3 — 6 2 3 — 4 — 20 6
7 5 4 — — 2 — — — 3 1 — 15 5
8 6 3 — 2 1 —_ 3 2 — 2 —_ 19 7
9 4 5 —_ 1 — 4 — —_ —_ — 3 17 5
10 9 1 1 1 - 3 2 3 — 3 — 23 8
11 11 1 — 4 4 2 —_ —_ —_ 22 5
12 4 2 3 4 — —_ — —_ —_ 3 4 20 6
13 7 — — 1 — — — 4 — 4 — 16 5
14 8 —_ 1 —_ 3 —_ 5 —_ —_ — —_ 17 4
15 4 2 3 3 — — — — — 5 — 17 5
16 3 5 — 4 — 4 — 2 2 — 2 22 7
17 5 7 5 3 1 — — — — 3 — 24 6
18 6 6 — — — 5 — 2 — 4 — 23 5
19 1 9 4 2 — — 2 — — — — 18 5
20 7 4 — — — 6 — — 4 2 — 23 6
21 5 5 3 1 — — 4 — — — 18 5
22 4 4 —_ —_ 2 4 4 —_ —_ — 2 20 6
23 3 3 — 2 — — — — — 3 2 13 5
24 5 1 3 2 — 6 2 3 3 4 —_ 29 9
25 6 4 —_ —_ — —_ — —_ 2 4 1 17 5
26 5 6 2 2 — 3 1 2 — — 21 7
F (%) 100 88.46 42.31 61.54 26.92 53.8 50.00 46.15 26.92 65.38 30.77 —_ —
RA (%) 26.51 17. 47 6.02 7.03 3.01 10.24 6.43 6.22 3.61 10.24 3.21 —_ —_
v 63.25 5297 24.17 34.28 14.97 3204 2821 26.19 15.27 37.81 16.99 — —
G.g= ; Gf. = ; Goa. = ; G.c.o = ; Goe = ; Gom. = ; G.omic. =
; Gg.m. = ; S.c. = ; Als. = VAL = , F 7 RA .\

; G.g=G. geosporum; G.f. = G. fasdculatum; G. a. = G. aggregatum; G. c. = G. comstriccum; G. e. = G. éunicatum; G. m. = G.

mosseae; G. mic. = G. microcarpum; Gg. mar. = Ggaspora margarita; S. ¢. = Scutdlospora calospora; A. s. = Acaulospora scrobiculata; A. .

Acaulospora laevis ; F= Frequency ; RA = Rdative abundance; IV = Importance value d each species
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(G. eunicatum)

2.5 AMF 3 AMF
Table 3  Percentage  AMF cdonization levels in the plant species
Sudied
AM (%)
0,
, AMF Sorple No Percert of mycorrhizal colonization
e .
(Olea rosea Craib) RLH RV RA RC
. ! 1 14.14 21.12 20.10 55.36
dypearia Benth.) , 44.8%, AMF 3 012 2164 1450 46.26
4 8.62 24.40 14. 60 47.62
50.9% ’ 5 9.45 21.80 13.55 44.80
, % RV 8.6% 16.2% 6 9.51 22.90 14.42 46.83
22.7%: RLA%  19.2% 7 10.10 23.60 17.63 51.33
8 10. 40 21.60 15.80 47.80
24.4% 17.1%; 9 8.90 24. 41 19. 40 52.71
J%RLH  13.6% 20.9% 11.1% 10 9.50 23.60 20.51 53.61
( 3 1 13.21 21.90 19.25 54. 36
12 13.40 23.46 19.61 56. 47
3 13 12.40 21.80 17.20 51. 40
14 9.60 19.20 18.60 47.40
15 10. 60 23.50 20.20 54.30
AMF 16 9.50 22.60 14. 40 46.50
AMF ' 17 10. 10 21.90 15. 60 47.60
(14] 18 11. 40 23.90 17.40 52.70
Muthukumer 19 12.10 24. 40 15. 80 52.30
20 10.70 21.80 14. 40 46.90
21 13.40 22.60 15.80 51.80
' 2 12.80 21.90 14.40 49.10
AM 23 16.20 23.40 17.60 57.20
, , 24 9.80 24. 40 14. 40 48.60
[15] [14] 25 12.50 23.20 18. 80 54.50
Zheo Muthukumer 2 11. 60 21.80 19. 40 52.80
( Castanopsis indica) RLH(%) = RV(5) =
: AMF : RLA(%) = ‘RC(% = AMF
R_H( %) = percent root length with hyphee; RLV
[16] 9 AMF( (%) =percent root length with vesdles; RLA (%) = percent root length with
) arbuscules; RLC( %) =percent root length with AMF colonization
[4,17, 18]
AMF AM ,
( Cyperus iria) ( Cyperus rotundus) (8. 19. 201
AMF 13 29 /100g Zhao'™ ,
: AMF S :
AMF C AMF
AMF (22 ]
(8] [26]
AMF AMF AMF Zheo'™ AMF
AMF ;

AMF [26]
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