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AM fungi diversity in the main tree-peony cultivation areas in China
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Abstract: In order to characterize arbuscular mycorrhizal (AM) fungal resources in the rhizosphere of
tree-peony (Paeonia suffruticosa), we collected soil and root samples, and isolated 35 species in five genera
of AM fungi from the main tree-peony cultivation areas, Heze and Luoyang of China. Glomus showed the
highest relative abundance, followed by Acaulospora. There were differences in species richness, spore den-
sity and species diversity of AM fungi between the two regions. Spore density in the rhizospheric soil of
tree-peony grown in Heze Zhaolou Tree-peony Garden was highest, while in soil of the Luoyang Cuoli
Tree-peony Nursery it was lowest. The species richness in Heze Zhaolou Tree-peony Garden was lowest. Spe-
cies diversity in the rhizospheric soil of tree-peony grown in Heze Tree-peony Nursery was significantly higher
than in other sampling sites. Glomus geosporum was the dominant species in Heze Zhaolou Tree-peony Garden
and Luoyang Wangcheng Garden, while G. constrictum was the dominant species in Heze Tree-peony Nurs-
ery, Heze Zhaolou Tree-peony Garden, Luoyang Tugiao Seedling Nursery and Luoyang Tree-peony Garden.
The results suggest that AM fungal diversity is rich in the main tree-peony cultivation areas.
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Table 1  Soil characters of different sampling sites in Heze of Shandong and Luoyang of Henan
PIQEFSY (A pH N P K AR
Sampling site Locality (mg/kg) (mg/kg) (mg/kg) Organic matter (%)
LYC % 971 EEL 2 o 5 7.0 81.39 16.70 236.7 1.79
Luoyang Cuoli Tree-peony Nursery
LYT WP AR St 71 44.66 40.58 181.9 157
Luoyang Tugiao Seedling Nursery
LYM 54 B -l 71 1153 8.20 127.0 1.47
Luoyang Tree-peony Garden
LYW Y& B A 7.0 87.16 111.40 3265 1.95
Luoyang Wangcheng Garden
Hzz JRp PR T 7.2 59.06 19.65 204.8 1.55
Heze Zhaolou Tree-peony Garden
HZzJ T 1P L 7.2 29.53 14.45 186.9 1.21
Heze Tree-peony Nursery
R2 AMEEMAERERE RS HINE
Table 2  Distribution frequency of AM fungi in different sampling sites
AMELE #BH Luoyang % Heze
AM  fungal - species LYC LYT LYM LYW HZZ HZJ
Acaulospora delicata - - - - 53.3 -
A. denticulate 13.3 20.0 - 66.7 - -
A. elegans 20.0 - - - 80.0 -
A. excavata - - - 33.3 - -
A. foveata - 33.3 - - - 20.0
A. lacunosa 53.3 53.3 - 20.0 - 73.3
A. mellea 6.7 40 73.3 133 - 20.0
A. rehmii 40.0 — 40.0 20.0 93.3 -
A. scrobiculata 46.7 - - - - -
A. spinosa - 13.3 - - - -
A. tuberculata 6.7 33.3 - - - -
Acaulospora sp. 80.0 40.0 60.0 100 80.0 33.3
Archaeosporagerdemannii 333 - - 53.3 133 -
Gigaspora albida 13.3 - - - - -
Gi. gigantea 6.7 66.7 100 - 93.3 53.3
Glomus albidum - - - 13.3 - -
G. caledonium - 6.7 133 - - 20.0
G. claroideum 40.0 - 93.3 46.7 - 53.3
G. clarum 40.0 - 46.7 33.3 - -
G. constrictum - 100 100 - 100 100
G. dolichosporum - - - - - 46.7
G. deserticola - - - 40.0 - -
G. etunicatum 40.0 20.0 20.0 73.3 26.7 -
G. formosanum 46.7 60.0 - - 100 -
G. geosporum 80.0 46.7 40.0 100 100 93.3
G. lacteum - - - - - 13.3
G. manihotis 20.0 13.3 - - - 13.3
G. melanosporum 46.7 - - - - -
G. microaggregatum 20.0 26.7 - - - -
G. mosseae - 333 26.7 13.3 - 80.0
G. pansihalos - - - - - 20.0
G. reticulatum 66.7 60.0 100 100 13.3 100
Scutellospora arenicola - - 26.7 - - -
S. erythropa — 46.7 6.7 — — —
S. reticulata — — - — 80.0 -

KFE AT RIZEL  The sampling sites correspond to those in Table 1
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Fig. 1 Species richness of AM fungi in different sampling
sites. Different small letters mean significantly different at P =
0.05. The sampling sites correspond to those in Table 1

Acaulospora sp.. HiERFEF(G. geosporum) 5 %)
AREREFE (G reticulataum) A UAE A KAE S #AT K

*3 SPAMEHEEBAERERE RO HINE
Table 3 Distribution frequency of AM fungal genera in different sampling sites

RFEHh AT TR TR ST R KT E SRk JEE RS

Sampling site Acaulospora Archaeospora Gigaspora Glomus Scutellospora

LYC 100 333 13.3 100 0

LYT 53.3 - 66.7 100 60.0

LYM 100 - 100 100 26.7

LYW 100 53.3 - 100 -

Hzz 100 13.3 93.3 100 80.0

HZJ 100 - 53.3 100 -

KFESAS ML The sampling sites correspond to those in Table 1

STRE S o 75 g Shannon-Wiener index Simpson index x4 AEXRHEEAMEH
Sample site Spore density(No./50 g soil) H D W FZEEMY S R
LYC 28.1° 1.882° 0.818® =
LYT 40.4° 1.463 ° 0731« Table 4 Spore density and
LYM 353 1526° 0.741¢ species diversity indices of
LYW 3454 1.449°¢ 0.713 AM fu_ngl in different sam-
pling sites
HzZ 52.4° 1.763" 0.776 ™
HZJ 36.6™ 2.102* 0.853%

FF AR RNG FRERRIEP=0.05/KF 22 R B3 . RFf SRS Rk L.
Different small letters mean significantly different at P = 0.05. The sampling sites correspond to those in Table 1.

TR, T Lo A IR AR AR A A . 4 Bk (G
constrictum)7E 7% BH 4 BL A P B i 5 % BH T 36k
NTEBEA 30, ABAE T AN RAE 15 00 50 A A =5
15100% (#2). MFK3FTLLE H, AMITER AN [A) B 7E 4L

FHEF 2 A AN R, DL E 3 %5 & (Gigaspora)
i, AR R AT KU 23 A B0RE 35 45100 % ;170 Jie 3
% & (Archaeospora) 7 ¢ BH LR AR AR JEHI(LYT) . %
FEAEFHFE (LY M) Jar PR PRl 3 (HZ3) 34 KA
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Table 5 Relative abundance of genera and some species of AM fungi in different sampling sites

PREI= Acaulo- Archaeo- Giga- Glomus Scutello- Acaulospora Glomus Glomus Glomus
Sampling site spora spora spora spora sp. constrictum geosporum reticulatum

LYC 28.0 2.4 0.6 69.1 - 12.4 - 317 10.8
LYT 18.7 - 7.0 70.4 3.8 51 21.2 20.7 114
LYM 15.8 - 9.1 747 0.5 9.1 21.9 11.6 22.2
LYW 25.1 3.8 - 71.1 - 14.0 - 26.4 20.9
HzZz 18.3 0.1 55 73.8 2.3 8.0 26.2 33.7 35
HZJ 12.4 - 53 82.3 - 4.2 22.2 224 20.8

KFESAS [HZEL  The sampling sites correspond to those in Table 1

:R6 EHYAMERMMEEE

Table 6 Importance value of some AM fungi species

SKAEHb 5 Acaulospora sp. Glomus constrictum Glomus geosporum Glomus reticulatum
LYC 46.20 — 55.85 38.75
LYT 22.55 60.60 33.70 35.70
LYM 34.55 60.95 25.80 61.10
LYW 57.00 — 63.20 60.45
Hzz 44.00 63.10 66.85 8.40
HZJ 18.75 61.10 57.85 60.40

KA T RFEKL  The sampling sites correspond to those in Table 1
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