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Abstract: One of the important ways to improve the properties and application effect is to add microbial
community with biological activity into organic cultivation substrate. In this experiment, the effects of ar-
buscular mycorrhizal fungi (AMF) on seedling growth, fruit yield, photosynthesis, microbial diversity and

enzyme activities in rhizosphere of Capsicum annuum L. plants were investigated by adding AMF in organic
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substrate during seedling and cultivation. The results showed that: (1) The growth of pepper seedlings was
promoted. (2) The net photosynthetic rate(P,) ,stomatal conductance(G,) , transpiration rate(T,) and wa-
ter use efficiency (WUE ) were significantly increased while intercellular CO, concentration(C;) was de-
creased. Meanwhile,it has little effect on the maximum photochemical efficiency (F,/F, ), but the actual
photochemical efficiency ( @psy ) » photochemical quenching (g, ) and table electron transport efficiency
(ETR) were increased by AMF,moreover,resulting in robust seedlings and higher yield. (3) The amount of
bacteria and actinomycetes in rhizosphere of pepper plants was increased by AMF,but the amount of fungi
was decreased,and the Shannon-Wiener and Shannon index of microbial diversity, the activities of catalase,
urease and alkaline phosphatase in organic substrate were enhanced. Furthermore, the correlation coeffi-
cient between amount of bacteria,actinomycetes,fungi and activities of enzymes such as catalase, urease and
alkaline phosphatase in AMF substrate reached to a significant or extremely significant level. Our results
suggested that AMF increased stomatal conductance of Pepper leaves and improved electron transfer rate,
raised CO, assimilation efficiency and net photosynthetic rate; meanwhile it also promoted the transforma-
tion process of substrate from low-fertility caused by fungi to high-fertility caused by bacteria, and en-
hanced microbial diversity and enzyme activities. AMF helps maintain the stability and harmony in rhizo-
sphere ecological system of pepper plants,lead to more rapid seedlings growth and higher yield. In conclu-
sion,it is an effective way to improve the application effect of organic substrate by adding AMF.

Key words: arbuscular mycorrhiza fungi; pepper;growth;photosynthetic characteristics;microbial diversity;

enzyme activity
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Table 1 Effects of AMF on growth of pepper
seedlings and yields

i H b3 Treatment

ftem AMF CK
¥k Plant height/cm 12.33+1.23 a 39.7040.56 a
25 # Stalk width/mm 6.84+0.49 a 4.1440.55 b
F K1 L Leave area/cm? 13.34+1.34 a 14.5440.77 a
BARK Length of root/mm 292.45+10.56 a  182.814+12.43 b
it |- #BT 8 Shoot dry weight/g 4.5240.76 a 4.4340.54 a
1R #8T & Root dry weight/g 0.7640.07 a 0.4140.04 b
HHi 45 50 Strength index 1.74£0.33 a 0.9640.23 b
Hpkr= & Yield per plant/kg 0.5384+0.09 a 0.2824+0.12 b

T AN RNG T8 R Ak BRI RN AE 0. 05 K FAF7E RE 2R T
Note: The different normal letter stand for significant difference between
treatment and control at 0. 05 level. The same as below.
F2 AMF X EH#MMHFSEZESHN
MHRERXSHHZMN
Table 2 Effects of AMF on gas exchange parameters and

chlorophyll fluorescence parameters of pepper leaves

i H Jb B Treatments

Item AMF CK
YA R
il i % P 10.5640.0121a  5.41£0.1533 b
Pu/(pmol e m™2 « s 1)

LR

N 123.63+0.201 2a  70.64+0.2185 b
G¢/(mmol * m

(=)

“Zeg

fafa CO. &

9 .,
C;/(;Amol « mol—1) 304.68+0.406 7 b 360.74+2.009 4 a

?ﬁn%lﬁril mzes 1) 3.5940.004 9a  2.11£0.006 8 b
%&*’ﬁjﬁf R 2.9440.005 12 2.5640.002 1 b
RKHFHE Fo/Fn 0.763+0.002 a 0.74940.001 a
FERLALZE R Drsyy 0.37740.012a  0.328+0.011 b
KK g, 0.629+0.011a  0.580+0.012 b

<o

EWe A T Edg= ETR  43.367+1.359 a  37.800+1.250 b
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Fig.1 Effect of AMF on the microorganism amount and its ratios in rhizosphere of pepper plants
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Table 3 Correlation coefficient between microorganism

amount and enzyme activities in AMF substrates

. TV EU LI 1 E N
) Catalase Urease °
Ttem o S phosphatase
activity activity activities
R
CULE S 0.9425* 0,950 4**  0.920 9" *
Amount of bacteria
e 2B T R
B i 5t 0.8943%*  0.9261°*  0.8435"
Amount of actinomycete
.
PR 0.9012%*  0.9191*%  0.8280"

Amount of fungi

T e x AR 5IFRIR 0,05 0. 01 KT B
Note: * and * * stand for significant difference at 0. 05 and 0. 01 level,

respectively.
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Fig.3 Effects of AMF on enzyme activities

in rhizosphere of pepper plants
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