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Abstract: In order to explore the effects of symbiosis between endophytic fungi and Hordeum bogdanii on nutri-
ent contents and enzyme activities in rhizosphere and non-rhizosphere soils, Hordeum bogdanii with Epichloé
endophytic fungi (E+ ) and without Epichloé endophytic fungi (E— ) were planted in two fields in Wensu
County, Xinjiang in this experiment. The contents of total phosphorus, available phosphorus, total potassium,
available potassium, total nitrogen and organic carbon in rhizosphere and non-rhizosphere soils and the activities
of soil urease, invertase, catalase and alkaline phosphatase were determined. The results showed that the con-
tents of available phosphorus, total potassium, available potassium and organic carbon, and the activities of
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urease, sucrase, catalase and alkaline phosphatase in E+ and E— rhizosphere soils were significantly higher
than those in non-rhizosphere soils. The correlation analysis of soil nutrients and enzyme activities showed that
the activities of urease, sucrase and alkaline phosphatase in rhizosphere soil were significantly positively corre-
lated with soil total phosphorus and organic carbon content. In non-rhizosphere soil, soil urease, invertase and
alkaline phosphatase activities were significantly positively correlated with organic carbon. In addition, soil
nutrient and enzyme activity redundancy analysis showed that organic carbon was the most important factor
affecting rhizosphere soil enzyme activity. The above results showed that the symbiosis of endophytic fungi and
H. bogdanii could improve the rhizosphere soil nutrient contents and enhance the rhizosphere soil enzyme activi-
ties, thereby improving soil quality and providing new ideas and scientific basis for soil improvement.
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Fig.1 The effect of endophytic fungi on nutrients in rhizosphere and non-rhizosphere soil of growing Hordeum bogdanii
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level; *** indicates significant at the 0. 001 level. The same as below



513

PR IR AE < P9 A BLEA 5 A 0K A A AR R 5 AR B A 4 T 4 I A 1 5 27

—~
(S
=

{itER Low salt 4k High salt

- 08
= . COE+
S : - E-
dmoh _ 06F & =

B SN T

2 5 B

®EE A -
Eginm- a L A
W o ¢

ngy . b
HEZ g2

H2o

F

wn

=00

SRR RR I 1

(Soil sucrase activity, S-SUC)/

N XS XS XS
§F® §F® §F® $e®
R Q’@'&&‘ R Q%’&@‘
49@ N 49@ 49@ >’>~(‘)er
~ ~ ~ i~
Ry QQKQ RN o‘\,&
R R
© fI%Eh Low salt =k High salt
150
E — E+
& B -
2 A,
2~ 100F
2
= g To . sk
IE Q
% g %D B A sesese
Hg= O
\5 b a a
3 B .
T 0
Sk S S Sk
PR R G PRoPS XS
SN SOPON SN $°
R Q’@'&&‘ R Q%\@‘
& %‘ & & b)‘ S8
<gg{\/ /(Q(\» <gg{\/ ,{Q{\/
QOQ %OQ

—~
=3
~

{itER Low salt 4k High salt

z 05
= I E+
- =
Q I: 04r A
8=
£ 203F a
g E
X ook
Th 2| o4
5 < B 4
Zwn 0.1F
300 I—Si
/35’ 3 /}5’%6\ /‘>$’ O /39%0\
’@‘&@@ @/‘ga& @/‘ga& ’%’%‘&é@
SR SR
W o A s
& & & &
< <«

@ fI%Eh Low salt =k High salt

40 3 E+

= E-

B2 WAEERE A ZIRERIERR L BEEEENZ0

Fig.2 The effect of endophytic fungi on enzyme activity in rhizosphere and non-rhizosphere soil of Hordeum bogdanii
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Fig.3 Correlation analysis of nutrients and enzyme activity in rhizosphere and non-rhizosphere soils of Hordeum bogdanii
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Fig.4 Redundancy analysis of soil nutrients and enzyme activities in E+, E— rhizosphere(a) and non-rhizosphere(b) soils
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Table 2 Ranking and significance test of the explanatory rate of soil enzyme activities by rhizosphere and non-rhizosphere soil

nutrients
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Note: ** indicates significant at the 0. 01 level
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