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Ecological Stoichiometric Ratios of Soil Carbon, Nitrogen, Phosphorus and Potassium and

Their Effects on Fungal Diversities in Different Rock Tea Producing Areas
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Economics and Development, Chinese Academy of Agricultural Sciences, Beijing 100081, China; 4 Fujian Nanping National
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Abstract: In this study, the producing areas of Zhengyan tea, Banyan tea and Zhou tea in Wuyishan City, Fujian Province were
taken as the targets, and a comprehensive analysis was conducted to explore the effects of the contents and ecological
stoichiometric ratios of soil carbon (C), nitrogen (N), phosphorus (P) and potassium (K) on soil fungal compositions and
functions in different rock tea producing areas. The results showed that: 1) There were no significant differences in soil C and N
contents among different rock tea producing areas, while P content in the producing area of Banyan tea was significantly higher

than those in the producing areas of Zhengyan tea and Zhou tea (P<0.05). Soil K contents were significantly different among the
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three different producing areas (P<0.05), which was the highest in the producing area of Zhengyan tea. 2) Ascomycota,
Basidiomycota and Mortierellomycota were the main fungal groups in the producing areas of Zhengyan tea, Banyan tea and Zhou
tea, respectively; Chaetomium was the dominant fungal genus in the producing area of Zhengyan tea, whereas Saitozyma was the
dominant fungal genus in the producing areas of Banyan tea and Zhou tea. 3) FUNGuild function prediction showed that animal
pathogen-endophyte-epiphyte-fungal parasite-plant pathogen-wood saprotroph fungi, endophyte-litter saprotroph-soil
saprotroph-undefined saprotroph fungi, and undefined saprotroph fungi were the most abundant functional subgroups in the
producing areas of Zhenyan tea, Banyan tea and Zhou tea, respectively. 4) The Mantel test results showed that soil fungal
community in rock tea producing area was mainly affected by C : K, N : K and P : K. Significant positive correlation were found
between K with Chaetomium, Fusarium and Aspergillus (P<0.01), C : K, N : K and P : K with Saifozyma (P<0.01), N with
Penicillium (P<0.05), and P with Saitozyma (P<0.05). Significantly negative correlation were found between C with Fusarium
(P<0.01), K with Saitozyma (P<0.01), C : N with Chaetomium, Penicillium and Trichoderma (P<0.01), N with Fusarium
(P<0.05), K with Mortierella (P<0.05), C : K and N : K with Chaetomium, Fusarium and Aspergillus (P<0.05). In conclusion,
soil fungal communities in different rock tea producing areas were mainly influenced by the stoichiometric ratios of C, N, P and K,

rather than by the nutrient contents. These findings can offer a theoretical basis for assessing soil health and improving the

function of soil ecosystem in tea gardens.

Key words: C, N, P, K; Ecological stoichiometric ratio; Fungi; FUNGuild function prediction; Rock tea producing area
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Fig. 1 Soil C, N, P and K contents in different producing areas of rock tea
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Fig. 2 Stoichiometric ratios of soil C, N, P and K in different producing areas of rock tea
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Fig. 3 Principal co-ordinates analysis of soil fungal communities in
different producing areas of rock tea

2.3.3  AFEPAZRZX LI EFEFEE AR aARrr
XA IEEFE TKE FRBEELLANAE 4 iR, S2ercix
TIEEFERE TR, TR ](Ascomycota) . FH T

I"J(Basidiomycota) . #%f% €[ ](Mortierellomycota),
S i B REE 9 50.1%. 37.2%. 6.8%, — & (%
SEEERY 94.1% 0 AVE S X SRR LA
JERARDNS 28 B 22 SARAE S AT A 5 B o a2 IX
WL EHEE R . VB (Saitozyma) . & 5¢ H JE
(Chaetomium) V4 )1 18 J& (Fusarium), 4535 5 B & #f
T4 31.4% . 11.5% . 6.8%, =& HFLEFHEM 49.7%.
M5 AL, 2RE2 X SRR Y, Ve
W5 & (Mortierella) 5 1E A 25 FIN 25 72 X 3R H
& BA B ER(P<0.05), FEAF7XHIEERFERT
EFAWE . W] E A R (Aspergillus) 5 24
ORI IX S H BT 3% 22 57(P<0.05) 0 %
el 3 FL TR VR DU SR R A O o B 4 2R A 6
~, BRWESAREE (Trichoderma), T %% W8
(Penicillium)'5 A% J& S0 3 1EAH OC(P<0.01); 5T
WiRSWIHIE . FRwE M EEE, HRIEES
Hh s b, h 2 o e -5 2R A8 R 8 (Metarhizium) 5 i 35
TEARSK(P<0.05); Y MiJm 5 B 7 A e il 35 R oG
(P<0.01); EFCWE 505 R 2 W 7 X
(P<0.05) .

100r p— = — |

80 -
S
= so
e
-—
=
jnang
=
B
¥ 40+
¢

20

O - Ly b ’ /L, 3
A% P P

I Ascomycota R [

[ Chytridiomycota

[ Mucoromycota EF ] [ Kickxellomycota i %[ ]

[C1Gsol

[ Glomeromycota Ef

I others HiAth

[ Basidiomycota -1 []

[ Mortierellomycota B¢ HE ]
'] [] Rozellomycota %' 2%l ]
[ Calcarisporiellomycota £t ] ]

4 TREFFEIBEEEHEIKTEMFEE

Fig. 4 Relative abundance of soil fungi at phylum level in different producing areas of rock tea
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Fig. 5 Relative abundance and difference characteristics of soil fungal community genera in different producing areas of rock tea

Saitozyma

Saitozyma )
Y Chaetomium

Fusarium

/ Mortierella

Chaetomium
Fusarium

Mortierella Penicillium

/ Trichoderma

Penicillium

Trichoderma Aspergillus

/ Oidiodendron

Aspergillus

POONI/I
WWN

e
®
o0

Oidiodendron / Metarhizium
Metarhizium ' / Staphylotrichum
Staphylotrichum /

0.0 0.50 1.0

-1.0

w3 MR ARG HE TR P<0.05. P<0.01, P<0.001 MK, FRE)
Ee6 FEIIZEFRMEEMZLEHEBDNMBXESH

Fig. 6 Correlation analysis of dominant genera in soil fungal community in tea garden
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Fig. 7 Relative abundance of soil fungi nutrient types (A) and functional groups (B) in different producing areas of rock tea
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Fig. 8 Mantel test of soil nutrients and their stoichiometric ratios with soil fungi community in producing area of rock tea
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Fig. 9 Correlation analysis of dominant bacterial genera of soil fungi community with soil nutrients and their stoichiometric ratios in tea garden
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