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Abstract: Sweet potato ([pomoea batatas L.) is an adaptable, high-yield and multi-purpose food crop. Arbuscular
mycorrhiza fungi (AMF) are widely distributed fungi that can establish a symbiotic relationship with their hosts. AMF can
colonize sweet potato roots. The extension of AMF mycelium not only expands the range of nutrient absorption by roots, but
also promotes the secretion of organic carbon and other substances by roots, which plays a role in improving the host rhizo-
sphere environment and activating soil nutrients. AMF inoculation can promote the absorption and utilization of nutrients in
sweet potato, and regulate the formation and expansion of root tubers. In this paper, the establishment of symbiotic relation-

ship between AMF and sweet potato, the influencing factors of symbiotic effect between AMF and sweet potato, and the

mechanism of AMF promoting the growth and development

s B 8 .2022-11-15 of sweet potato were reviewed. Finally, the limitations of
E&WH : HEHZES I ARIK R (CARS-10) ; 7THE R B the current research on the symbiotic effect of sweet potato
HFEEHrR4TH [ CX(21)1009 ] and AMF were analyzed, and the existing problems were
fEE® A B(1997-) , Z Wb EREs A LRt A, N discussed and prospected. This study provides theoretical
FHE R AR IS . (E-mail ) 915399405@ qq.com basis and application basis for the sustainable and efficient
& HAEE VL A, (E-mail ) jdwang66 @ 163. com; K FE 5, ( E-mail ) production of sweet potato and other crops.
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fungi; rhizosphere microorganisms; organic carbon
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Table 1 Arbuscular mycorrhizal fungi (AMF) isolated from sweet potato root soil in China and its distribution area
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Fig.1 Regulation mechanism of AMF on the growth and development of sweet potato

4 [l R

IRRACHE AL 2 (A 77 e S AR AR AR R AR AP A
BRI, R H D E S AMF, &3z H]
AMF 0] LABsE - 3ee i fe gt A 3R o ol , A B 7
SIS A D, AR O H 3
A RSt TR A LIS . SR, BRHRAE 3 LA
7 FRIF S8 0 A 75 BA Y B Ry BRA: - COAMIF 7R R
TP E R E A e, HE e E g
LRI, SR IMTAERAE H 2 b g Y A LR 4 )
8 Fift, SILHe A N 22 LABE DY S| e g M2 22 3 W)

BRYERE N Ol AME RS2 AR
R R JT B2 () AMF TR 73 28 5 1 S
XA St A S A S e o T A TE 04T . @ BT
RZBIFEMIE AMEF 3 H 2 102 A= R0, (H AR A BT
J BN AME 22 XA A 1™ A SOONE, A e e 2%
PET AMF 2> SIS H 38 B AR i A KOk & M5 20
PR BRI SRR SR AT N AMF
B O B A R SR T B — 2 I RGBS
OFFf AMF 23520 2 B B0 25 8 FR 0 R 7 Bl id
e, VAT BT 3R 23 B M SORIAR A {EL LRI 7 18 9
WFFER Z M AE A BT I, I AMF 4 S 1) H AR



580 o9 &b 2 W

2023 4F 45 39 B 2 W

F WA TR 0 19 3 7 HL ] Bk 2 R A TS, Liu
ALV S A AR A RE A 53 BT R RT-PCR AR R AR
30T 50 B AR A 15 ) B LB AR [H] STHAK IO
TER R 22 AR G MR A R 5 205, AR TR
(73T A BRAE H B E AR b B 1 B R

ARAMITE i 1 LA ol A My 2 A QB 2 AR TR
AIRSE AMF R 5 H B R 5 22 A AR N 5 5
T AEARPA A Y S S P i o, EEH
BRI ERN T

SE

FOHLC RN, T BE, AR MRTEAR B AT R T]. B
oAl 2019(12) ; 9-12.

FEEEES T F, REE4E 55, TR H ZA Ml s 2 7 s 4 A
Pl R R[], REALO B2, 2020, 26(3) : 53-62.
RORGEE X0 Hi e, 2R R T S A Ty X LAY
[J]. gl B, 2021, 17(7) : 61-66.

BVGLL 2 2 W BER AM ELH O H SO0 A1 T K
FEEEE R[], K RRER, 2016, 30(2) : 255-259.
A % WA IR, AME P H S AR RAEES K
BRZE MR [ ], TTTRARL2EIR, 2022, 38(4) : 939-948.
SRR, 2 0] PR AR, HERMR N ER R S A R )
YRR AT L) ], MY E R SR, 2019,
25(9) : 1542-1549.

THE [ ZERRAR. A AR TR B S A K R
s [ )], E AR A EH, 2004, 12(1) ; 111-113.

A AR E X DR, S M AR A e
RARER LIl [J]. Y E R 5 ER=ikR,
2016, 22(1) : 209-215.
OKEEFE D M, SYLVIA D M. Chronology and mechanisms of P up-

(1]

(2]

[9]
take by mycorrhizal sweet potato plants [ J].
1992, 122(4) : 651-659.

[10] OKEEFE D M, SYLVIA D M. Seasonal dynamics of the associa-

New Phytologist,

tion between sweet potato and vesicular-arbuscular mycorrhizal fun-
il J]. Mycorrhiza, 1993, 3(3) . 115-122.

HARLEY J L. The significance of mycorrhiza[ J]. Mycological Re-
search, 1989, 92(2) . 129-139.

AL 2R BRI S R AR AT kS [T ] 8L
Aol k2, 2019, 47(12) : 6-9.

WIPF D, KRAJINSKI F, TUINEN D, et al. Trading on the arbus-

[11]

[12]

[13]
cular mycorrhiza market; from arbuscules to common mycorrhizal
networks[ J]. New Phytologist, 2019, 223(3) . 1127-1142.

OB Rk R R, S AR AR E R - R PR Y
AR SRR SR E[T]. R E LSRR (P,
2022, 30(11): 1709-1721.

ALHADIDI N, PAP Z, LADANYI M, et al. Mycorrhizal inocula-

[14]

tion effect on sweet potato ( [pomoea batatas (L.) Lam) seedlings

[J]. Agronomy, 2021, 11(10); 2019.

[16]

[18]

[19]

(23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

[31]

[32]

[33]

YUAN J, SHI K, ZHOU X Y, et al. Interactive impact of potassi-
um and arbuscular mycorrhizal fungi on the root morphology and
nutrient uptake of sweet potato ( [pomoea batatas 1..) [J]. Fron-
tiers in Microbiology, 2023, 13.:1075957.

MARSCHNER H, DELL B. Nutrient uptake in mycorrhizal symbi-
osis[ J]. Plant and Soil, 1994, 159(1) ; 89-102.

ELME, X BREETE T T A RAR B IROR K R G RN 44
SEL)]. BWsER, 2017, 36(7) : 820-850.

SR, TES5E R, RN ESERIERAR)]. AR
2#4i%, 1990,9(3) ; 170-175.

SRR, B ZEREAR. RIE LA H LT AM BIE £
REVEL D). AEMZHRETE, 2004,12(4) ; 435-440.

BORIS B, RENKER C, KAHMEN A, et al. Species composition
of arbuscular mycorrhizal fungi in two mountain meadows with dif-
fering management types and levels of plant biodiversity[ J]. Biolo-
gy and Fertility of Soils, 2006, 42(4) : 286-298.

FARMER M J, LI X, FENG G, et al. Molecular monitoring of
field-inoculated AMF to evaluate persistence in sweet potato crops
in China[ J]. Applied Soil Ecology, 2006, 35(3) : 599-609.
KPS, B4, FE LA LR VA WARAE[J]. HE¥
%, 1991,10(1) ; 13-21.

RSP, EAIME, B & RIEILAR A AT VA R[],
HE¥M, 1992,11(4) ; 258-267.

XUSCRE, 8 B ZEREAR. AM TR He R H 557 e Rt BT )
WALT]. P AR A, 2006,14(4) : 106-108.
YOOYONGWECH S, SAMPHUMPHUANG T, TISARUM R, et
al. Arbuscular mycorrhizal fungi ( AMF) improved water deficit
tolerance in two different sweet potato genotypes involves osmotic
adjustments via soluble sugar and free proline[ J]. Scientia Horti-
culturae, 2016, 198( 1) 107-117.
WA, R BT, A5 MBS DS BRI 1 A 2800
MR R T]. i e S50k, 2021(1) : 327-338.
FLAES PR & Y A5 TR 5 AR AR TR Y 3 AR AL
REfFFEHE e ()], BLH 53524, 2019, 25(3) : 750-
758.

DING Y, JIN'Y, HE K, et al. Low nitrogen fertilization alter rhi-
zosphere microorganism community and improve sweet potato yield
in a nitrogen-deficient rocky soil [ J]. Frontiers in Microbiology,
2020, 11(1): 678.

COSME M, RAMIREDDY E, FRANKEN P, et al. Shoot-and
root-borne cytokinin influences arbuscular mycorrhizal symbiosis
[J]. Mycorrhiza, 2016, 26(7) : 709-720.

XA A A BB FROC R R R [ D] 2
LR R, 2014,

MUKHONGO R W, TUMUHAIRWE ] B, PETER E, et al. Com-
bined application of biofertilizers and inorganic nutrients improves
sweet potato yields[ J]. Frontiers in Plant Science, 2017, 8(1) .
219.

ARLE 1, SODERSTROM B, OLSSON P A. Growth and interac-

tions of arbuscular mycorrhizal fungi in soils from limestone and



A BREAE DR AR TR 78 T A o A BT 581

[34]

[35]

[36]

[37]

[38]

[39]

[44]

[45]

[46]

[47]

[48]

[49]

acid rock habitats[ J]. Soil Biology and Biochemistry, 2003, 35
(12): 1557-1564.

ELE, XA, SRR, 45, AR BT E SRR AM B
PR R[] . AIbR A4, 2001, 16(4) : 81-86.

1o A TR ARAL T R P 1) AN G 8 T 0K AR A R 43 IR Y 5
W[J]. BURLLRHE, 2021(5) ;: 18-19.

WA 5k OF B, A, DB IR LB AR R ABUR
Bk AR [ )] A 2R, 2022, 58(8)
1607-1616.

EEE,E W AL E R R R AR BAR
(AMF) 7 B 85 KOS R ()] o B AL 22 7], 2022, 42(8)
71-76.

NOE R, KIERS E T. Mycorrhizal markets, firms, and coops[ J].
Trends in Ecology & Evolution, 2018, 33(10) ; 777-789.
R, HEN. B E AR IIREF SRR (T]. ik
pegs@E i, 2013, 40(1) ; 158-171.

TRESEDER K K, TURNER K M. Glomalin in ecosystems [ J].
Soil Science Society of America Journal, 2007, 71 (4). 1257-
1266.

RILLIG M C. Arbuscular mycorrhizae, glomalin, and soil aggrega-
tion[ J]. Canadian Journal of Soil Science, 2004, 84 (44) . 355-
363.

PARIHAR M, RAKSHIT A, MEENA V S, et al. The potential of
arbuscular mycorrhizal fungi in C cycling: a review[ J]. Archives
of Microbiology, 2020, 202(7) : 1581-1596.

SIX J, BOSSUYT H, DEGRYZE S, et al. A history of research on
the link between (micro) aggregates, soil biota, and soil organic
matter dynamics[ J]. Soil & Tillage Research, 2004, 79(1) ; 7-31.
ROSIER C L, HOYE A T, RILLIG M C. Glomalin-related soil
protein; assessment of current detection and quantification tools
[J]. Soil Biology and Biochemistry, 2006, 38(8) : 2205-2211.
HERMAN D J, FIRESTONE M K, NUCCIO E, et al. Interactions
between an arbuscular mycorrhizal fungus and a soil microbial
community mediating litter decomposition[ J ]. FEMS Microbiology
Ecology, 2012, 80(1) : 236-247.

PATERSON E, SIM A, DAVIDSON ], et al. Arbuscular mycor-
rhizal hyphae promote priming of native soil organic matter miner-
alisation[ J|. Plant and Soil, 2016, 408(1/2) ; 243-254.
TALBOT J M, ALLISON S D, TRESEDER K K. Decomposers in
disguise; mycorrhizal fungi as regulators of soil C dynamics in eco-
systems under global change[ J]. Functional Ecology, 2008, 22
(6): 955-963.

KUZYAKOV Y. Sources of CO, efflux from soil and review of par-
titioning methods [ J]. Soil Biology & Biochemistry, 2006, 38
(3): 425-448.

FENG H, ZHANG N, DU W, et al. Identification of chemotaxis

compounds in root exudates and their sensing chemoreceptors in

[50]

[52]

[53]

[54]

[55]

[56]

[57]

[58]

[59]

plant growth-promoting rhizobacteria Bacillus amyloliquefaciens
SQRI[ J]. Molecular Plant-Microbe Interactions, 2018, 31(10) :
995-1005.

ZHANG N, YANG D, WANG D, et al. Whole transcriptomic a-
nalysis of the plant-beneficial rhizobacterium Bacillus amyloliquefa-
ciens SQRY during enhanced biofilm formation regulated by maize
root exudates[ J]. BMC Genomics, 2015, 16(1) ; 685.
CHAPARRO J M, BADRI D V, BAKKER M G, et al. Correc-
tion; root exudation of phytochemicals in arabidopsis follows spe-
cific patterns that are developmentally programmed and correlate
with soil microbial functions [ J]. PLoS One, 2013, 8 (2):
e55731.

CARAVACA F, FIGUEROA D, BAREA J M, et al. Effect of my-
corrhizal inoculation on the nutrient content, gas exchange and ni-
trate reductase activity of Retama sphaerocarpa and Olea europaea
SBSP. Sylvestris under drought stress[ J]. Journal of Plant Nutri-
tion, 2004, 27(1) . 57-74.

BAGO B, ZIPFEL W, WILLIAMS R M, et al. Translocation and
utilization of fungal storage lipid in the arbuscular mycorrhizal sym-
biosis[ J]. Plant Physiology, 2002, 128(1) : 108-124.

GAO X, HOFFLAND E, STOMPH T, et al. Improving zinc bio-
availability in transition from flooded to aerobic rice. A review[ J].
Agronomy for Sustainable Development, 2012, 32(2) . 465-478.
Prsle, s uh AL 99,45, MBI LR 18 EAE Y B
T A A R R M I A S Y B AR [ ). AR RS,
2022, 41(5) : 912-918.

GONG M, TANG M, CHEN H, et al. Effects of two Glomus spe-
cies on the growth and physiological performance of Sophora davidii
seedlings under water stress [ J]. New Forests, 2013, 44 (3) .
399-408.

PORCEL R, REDONDO-GOMEZ S, MATEOS-NARANJO E, et
al. Arbuscular mycorrhizal symbiosis ameliorates the optimum
quantum yield of photosystem II and reduces non-photochemical
quenching in rice plants subjected to salt stress [ J]. Journal of
Plant Physiology, 2015, 185(1): 75-83.

TIBNE, S, 5k O, S R B0 A KATAR R P
AFAE R A TSR S g [ 7] VLRl 24, 2013, 29
(6): 1326-1332.

B BT, Xk, A5 B RO H S A K i I e AR
SERPERR S [ 1], A AR A, 2021, 42(10) : 2915-
2923.

TISHE, Bk, I O, S H IR G RN R R A i
YRR AR [ )] VER244R, 2015, 41(3) ; 432-439.
LIUJJ, LIU J L, LIU J H, et al. The potassium transporter SI-
HAK10 is involved in mycorrhizal potassium uptake [ J]. Plant
Physiology, 2019, 180( 1) : 465-479.

(RS EE. BAA)





