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Effects of arbuscular mycorrhizal fungi on biomass, nutrient uptake and
root exudates of Ipomoea batatas L.
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78 B #5 . 2024-07-05 Abstract:  To explore the impact of arbuscular
ELIE . L5 A 4 B2 B % 38 97 3 4R BE 4 00 5 51 | [ ZzeX mycorrhizal fungi ( AMF) on the growth and development
(2022)21] of Ipomoea batatas L., Claroideoglomus etunicatum ( a
EER 2 W5 (1990-) ,Zr JLIRANZR A, WA B BB 9 04, o kind of AMF) was inoculated respectively in low-potassi-
Jr T HEARPMAERS . (E-mail) yuanjie@ jaas.ac.cn um (KO) and high-potassium (K1) soils, and the bio-
BIAEE TEH A, (E-mail ) jdwang66@ 163. com; 5KKFF, (E-mail ) mass, uptake amounts of nitrogen, phosphorus, potassium

zhang66@ sina.com and root exudates of Ipomoea batatas L. were measured in
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this study. The results showed that arbuscular mycorrhizal fungi could significantly increase the dry weight of Ipomoea bata-
tas L. roots and the nitrogen, phosphorus and potassium uptake amounts of the roots (P<0.05). There was an ex-
tremely significant positive correlation between the colonization rate of arbuscular mycorrhizal fungi in the roots and the
nitrogen, phosphorus and potassium uptake amounts of the roots ( P<0.01). Claroideoglomus etunicatum , the arbus-
cular mycorrhizal fungus, had a significant impact on lipid and lipid-like molecules and organic heterocyclic com-
pounds in the root exudates of Ipomoea batatas L.. In low-potassium soil, Claroideoglomus etunicatum mainly affected
the membrane transport proteins and mineral absorption of the host plants; in high-potassium soil, it mainly influenced
the synthesis of plant hormones and the synthesis of plant secondary metabolites of the host plants. The colonization
rate of arbuscular mycorrhizal fungi in Ipomoea batatas L., as well as the nitrogen, phosphorus and potassium uptake
amounts of sweet potato roots, had a relatively strong correlation with Caryoptosidic acid, 6-trans-leukotriene B, , leu-
kotriene B, , 2-hydroxy-4-methylvaleric acid, reticuline, L-arabitol, tropic acid, hesperetin and kanzonol F. These
metabolites may play a key role in the process of arbuscular mycorrhizal fungi colonizing the roots of Ipomoea batatas
L.. This study is helpful for analyzing the growth-promoting effect of arbuscular mycorrhizal fungi and its potential eco-

logical functions in the ecosystem, and provides a theoretical basis for the application of arbuscular mycorrhizal fungi

in Ipomoea batatas L. production.
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Fig.1 Colonization rate of arbuscular mycorrhizal fungi in Ipo-

moea batatas L.

Table 1 Impact of inoculating arbuscular mycorrhizal fungi Claroideoglomus etunicatum on Ipomoea batatas L. biomass and nutrient uptake

AbER KONAMF KOAMF KINAMF KIAMF
M AT E (o BK) 5.91+0.79a 4.83+0.43a 5.59+0.06a 5.97+0.12a
T (g/Bk) 1.44+0.06d 3.83+0.13b 2.49+0.20¢ 4.70+0.28a
Ho 5 B A= (o/ke) 37.15+0.80a 38.34%1.50a 40.96+0.93a 37.79+1.09a
M A A (e/kg) 0.94+0.04ab 0.84+0.03b 1.00£0.00a 0.92+0.02ab
Hb b5 B B (o/kg) 32.97+0.69b 33.22+0.36b 36.96+0.82a 34.60+0.46ab
WREHE(g/ke) 27.35+£2.22a 23.01+1.03a 26.60+1.09a 23.97+0.37a
WRE SR (g/kg) 1.07+0.12a 1.07+0.09a 1.0920.03a 1.08+0.03a
AT (g/kg) 23.93+0.42b 27.83+0.07a 25.98+0.99ab 27.94+0.38a
Hi A AR (me/ R 218.17£25.13a 183.78+9.22a 229.05+3.88a 225.22+3.21a
Hb L AR 2> BER AR (mg/ ) 5.51£0.60a 4.06+0.43a 5.57+0.04a 5.50+0.05a
Hb B4 SR (mg/ ) 195.84+29.48a 160.03+12.39a 206.64+2.60a 206.36+1.49a
R IR (me/BR) 39.27+3.03¢ 88.00+4.61b 65.91+3.70b 112.73+7.54a
A R BRI (me/BR) 1.54+0.19¢ 4.08+0.32a 2.71x0.14b 5.04+0.19a
MR B (me/ B ) 34.43+1.22¢ 106.50+3.59a 65.06+7.32b 131.33+7.98a

KOAMEF : {1 Bf 0 38 v e DA R AR 0 40 50T W R 9 5 b B s KONAME - IS - 38508 Mt s KL AMF : o 440 o 98 v b DAASE AR B T 4 25 10 P R 2
AP KINAME ; 2 47 3t B[R] — A7 B0 5 AN [R/NG 7 i3 7 b B ) 22 57 2 35 ( P<0. 05)

F2 HERZMABRRREHEEE EMEMFHREEXES

Table 2 Correlation analysis of colonization rate, biomass and nutrient uptake of arbuscular mycorrhizal fungi in Ipomoea batatas L. roots

o AR AL

i WRTE R ZR A i EN TG T
R R AL RTAR B TR 2E A % 0.687" 0.733* 0.746 0.798 **
WRETE 0.892 ™ 0.889 *** 0.918 ™
T 0.986 *** 0.979 ***
AR B RE 0.979 ***

* FIRMISEME L 3 (P<0. 05) 3 FARHISEME I 3 (P<0.01) 3 = FIRHISEMEM 35 (P<0. 001)
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Fig.2 Principal component analysis of Ipomoea batatas L. root

exudates
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Fig.3 Species and quantity of root exudates of Ipomoea batatas L.
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Fig.4 Quantity of differential metabolites in Ipomoea batatas L. root exudates
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Fig.5 Enrichment analysis of differential metabolites in Ipomoea batatas L. root exudates
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Fig.6 Differential metabolites in root exudates of sweet potato and their correlation with arbuscular mycorrhizal fungi colonization rate,

biomass and nutrient uptake
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