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Dynamics of arbuscular mycorrhizal fungi distributions, soil
nutrients and enzyme activities in rhizosphere soil at different
growth stages of Angelica sinensis
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Abstract: [Objective] In order to understand the relationships between arbuscular mycorrhizal fungi
(AMF) and soil nutrients and soil enzyme activities in Angelica sinensis field, the AMF spore densities,
soil nutrient and soil enzyme activities of rhizosphere soil were investigated at its different growing
stages. The results will provide a theoretical basis for the application of AMF in A. sinensis production.
[Methods] Rhizosphere soil samples were taken at different growing stages of A. sinemsis. The
rhizosphere soil nutrients, soil enzyme activities, AMF spore densities, and glomalin were measured and
the correlative analysis and principal component analysis (PCA) were also conducted based on the
measurements for further understanding the dynamic metabolism. [Results] With the completion of the 4.
sinensis growth period, the AMF spore density of its rhizosphere soil decreased at early growth stages and
then increased continuously in the following growth stages. And the easy extractable glomalin (EEG) and
total glomalin (TG) had significant positive correlation with soil organic matter, total nitrogen, acid and
neutral phosphatase activities (P<0.01), and the contents of EEG and TG in rhizosphere soil were
significantly increased with A4. sinensis growth (P<0.05). Soil organic matter and total nitrogen also show
an increasing trend with A. sinensis growth. The available phosphorus content remained constant during
the early growth stages, decreased significantly at the middle stage and gradually increased at the later
stage, while the available potassium content increased significantly at the first and middle growth stages
and decreased at late growth stages. Acidity and neutral phosphatase activities of rhizosphere soil
increased gradually, while urease activity increased at the early growth stage, and decreased significantly
in the middle and later stages. pH value fluctuated during different growth stages of A. sinensis. The
correlation analysis shows that AMF spore density is significantly positively correlated with acid
phosphatase activity, while the acid phosphatase activity significantly positively correlated with total
nitrogen, organic matter, EEG and TG in rhizosphere soil, but significantly negative correlation between
available phosphorus and available potassium, indicating that AMF could affect rhizosphere soil nutrients
and enzyme activities. The correlative analysis refracts the relationships among the indexes. In particular,
the PCA shows that the A. sinensis growth stage is the main factor for affecting the physical and chemical
indexes of rhizosphere soil. [Conclusion] The AMF spore densities at the rhizosphere of A4. sinensis
mainly reflect the ability of AMF to secrete glomalin and its contribution to the storage of carbon and
nitrogen in rhizosphere soil, and the glomalin also affects the soil enzyme activities and nutrients metabolic
cycle, and plays an important role in improving the soil quality and promoting the growth of 4. sinensis.

Keywords: Angelica sinensis, Rhizosphere soil, Nutrients, Enzyme activities, AMF spore densities,
Glomalin
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Figure 1 AMTF spores densities and glomalin contents in
rhizosphere soil at different growth stages of Angelica
sinensis
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Figure 2 Variation of rhizosphere soil nutrients at different growth stages of Angelica sinensis
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Note: Data of the same parameter with different letters are significantly different at P<0.05.
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Table 1 Correlative analysis of rhizosphere measurement variables at different growth stages of Angelica sinensis
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Note: *: Significance at the P<0.05 level of probabilities in correlations; **: Significance at the P<0.01 level of probabilities in correlations.

FIEMC, Sk, MRS RREGEHS A pH [
BEGME, 5 EEG Ml TG & B &AM Hbrt
AR i SR M RERRIAGTE L TG A1 AMF
7% B 5 W DG, 5 pH (E 2 3 ARG
FRVEWEIR NG S W RR IS 1 . EEG 1 TG 2T
FIEMK, 5 AMF 7% 2 B 0GP
W2 B TS 5 pH i . EEG 1 TG M 2 2 1EAM
IREERETS 5 EEG 24T 1EASE, T EEG 5 TG
BB IEA X,

FRA LSRR (E 4), ERS 1 (PCLFI
F A 2 (PC2) 43 ) i AH G 43 5 /Y 59.77% i
18.37%. M1, M2 Fl M3 J& 53 3B AE KHE %
W, FEAC T XY BhiE S 1w s M4 Fil M5 2
2403 2R A K, AR XD RS .
TREE W T 2 AN [R) A A B 30 2 5 M A s -
AMF J6F% 5 | BRACAR PR FNBERS M R &K

4
m MI
® M2
3r A : M3
A * M5
2 L
9
o~
“
® 1F
3 [ ]
[
1 n
9,
*
= .
72 L 1 1 1 L 1 L 1 L L 1 1 1 L 1 1 1
-5 4 -3 2 -1 0 1 2 3 4 5
PC1 (59.77%)
E4 YHEARAEKHREETIENETERERD S

Figure 4 Principal component analysis (PCA) of
rhizosphere soil measurement variables at different growth
stages of Angelica sinensis
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