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Research progress of arbuscular mycorrhizal fungi and plant
sulfur nutrition
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Abstract: Arbuscular mycorrhizal fungi are important components of soil microbial community, which
have a variety of beneficial effects on plants and soil. In order to further understand this common
underground symbiotic microorganism and investigate its effect on sulfur uptake and utilization of plant,
we reviewed the latest research progress. In this paper, the molecular regulation mechanism of plant sulfur
nutrition improved by arbuscular mycorrhizal fungi was emphatically analyzed and the factors influencing
the sulfur metabolism of mycorrhizal plant were also summarized. Finally, some problems that still exist in
this research direction and the focus of future research were also proposed.
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Table 1 Symptoms of sulfur deficiency in plants documented in the references

L7 R e BRATALAR

Plants Test conditions Symptoms of sulfur deficiency

R K MR, ENTRESE, 2R, AYEESZBH, fEEAR

Nicotiana Hydroponics  Old leaves are withered, leaf color turns yellow, stalks are thin, tillering is blocked, and earing is

tabacum L. poor

A R R R, ANENL, EFFRAE, SR

Medicago sativa Pots The leaf color is obviously yellow, the tender leaves are erect, the stem turns red and the

Gaertn"! branches are few

e A MHFIZE AT I L B, WA, Mg, ARAR AT LA

Brassica campestris L' Pots The leaves and stems are purplish red plaques with short internodes, curly leaves and short and
sparse roots

T KH M R R AR L, B, 2RSS

Triticum aestivum L' Field The leaves become yellow, the veins gradually turn yellow, the tillers are few and the stems are
thin

AKAEY KH MR, AR AR R AEERUMEER D, AERK AR, MARRE G, S55K

Oryza.sativa L. Field The leaves are thin, and the upper leaves turn yellow; Non-tiller or very few tillers, growth
points are damaged, dark brown roots; low seed setting rate

v KH AR, RN, THRZRAL, AEMRD, AR IR

Gossypium Field The young buds turn yellow, the leaves become smaller, the petioles turn red, the plants are

hirsutum Buch!™” short, and the growth period is delayed

7 A K A K E B EARE IR R, TRERHUTSeseak, Wil TR MR/, AR, (HARIRZH

Solanum torvum Hydroponics  The leaves at the top of the plant are chlorosis first, and then gradually develop downwards. The

Swartz*"! plants are short and thin, with weak roots but the root tips are not damaged

Ky KH MR R, JE IS B R AR T, AR, AR

Glycine max L2 Field The leaves are yellowish, brown spots appear at the later stage. The plants are short and thin, the
roots are long and thin, and the nodules are few

A R Tt R g Jedkak, /NFECVIE, MHER SRR, HegiitEl22n, Mg

Arachis Pots The top leaves are first chlorosis, the lobules are “V”’-shaped, the chlorophyll content decreases,

hypogaea L. the leaf color gradually turns yellow or even white, and the plants are short

AP A REGERAETEM PR Z T, JPER SR EEE 6, AR

Allium cepa L. Pots Chlorosis occurs between the veins of the leaves. In severe cases, the whole plant is

yellow-white, and growth is inhibited

S deficiency

1 ALEEMEMRTSEZFEITERAEZNE

KRR
Figure 1

3 AMF Rl R 05 FREALH]

AMF Rt 45 Bl AE A 0% WSR2 14 1 S
#. B AM FIEARHX BRI EADIGE, I
ok, A IRMER L2 25 1 (Sulfur Transporter,
SULTR)XS = Az Jp 360 15§ 52 P4 52 o 1) 40F 58 AH 2k T
J'&, A A i A AR Y B D] BT 22 Bl 4 e R
(# 2). AMF AERS B4 T HERBE Pk SO,
FIEREE, Ui AMF TPA7AEM RN 5518 3 1
Casieri SFXT$ERE B 15 ML RR 2L % 1o TR 1 B A A 7
TRIKGHT, BiE T 8 4 MtSULTRs 434 7E 4 21
MRk 52 | A b, Horp MeSultr1.1 70 MtSULTRI.2
FEREAE AM AP B EAFEE, BT

S sufficiency

The growth status of sulfur deficient vs. normal
soybean pot cultured in our laboratory

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



1750

(DGR ESTE(

Microbiol. China

*2 BREETHARESHEXER

Table 2  Sulfur transport related genes have been identified

A FAEY) DN T AR LR i i B [

Host Arbuscular mycorrhizal fungi Sulfur transporter gene

PEHE 1505 Medicago truncatula Gaertn. ! W NBREER R. irregularis MtSultrl. 1, MtSULTRI.2

PEHE 15 Medicago truncatula Gaertn, ™ W NBREER R. irregularis MtSULTRI.2, MtSULTR2.1, MtSULTR2.2,

T KA Lotus japonicus L%
KB Glycine max LB

RN ERBERE R. irregularis

MitSULTR3.1, MtSULTR4.1 %
LiSultrl;2
GmSULTRI:2b

FR AN o (8 R TE AN [F] 552 B B2 h VA B 52, 1)
TR AR PR AR R SR BR5E Hh i VR P Sieh
GRIE T AEARER AR T BERE B A R A AR £
ia AN MSULTRI.2 TEAEYI RO IL b
P, fEiE AM A (ASHIRERE PR BT th R R B AR I,
VAR SE AN ) B RREh e s AR SE R (4n MeSULTR2.1 .
MtSULTR2.2. MtSULTR3.1, MtSULTR4.1 %)%
IR A PR N BB 3, DT el 4 A 40 %
Wl = B8 RS Giovannetti Z53F A T 7E B KR
R. irregularis F:AE 38 2 v i AR LR AN R AR T B 175
SRS 1 s BN LiSultrl 2, VI RG%E:
EERTE S AP RE, BT
LjSultr];2 %3z 8 1 5L R I RRAIE FT R 2 36 K i 2
fitt 25 DR e A fiff 20 AL PR Eh W BAR v, I FLA 5%
KRS AM B A G . XL IS 8 AT g
TEA R E6 I\ EC TR () B ) 1) 38 h PR AR E T,
FEAENCAMI RIS, BT AM R PEpEiR
B E AP XK T (Glycine max L5585 14
B GmSULTRI2b AT 5iResHT, KIHHEA
SO I MEFFIEAR e e R0k, FEFEIR B T
WIS, ZHMAEX SO Ml 53R, Bz,
FARERB A S e 2y E T AR EM, I
PR3 T AMF W R Ab A- 386 2R 40 HLER A A 5%

4 B AM RARBHER

WZE HAET, T AMF ges iy msor] i 15
TR RIR S R LE AT b B AT AES)
B, SHEAE AM BT 1A — e85 BT I
Hean AM A9 BRACH-S A G ER AU =2 8] A B AL

il o AT A IEHF AM X 36 K 1 IR
A2 B — R R B2, T A A5 A R R AR AR
YIRS 2 8 KR B2
41 HHMEE
4.1.1 HIEPEHAMBRERIFND

AMF 5 T ERUEY R EAE— B2 R
R Z— REMFRCUESE AMF 7] DAA] L 3Erh
B AN T . YRR . AN T 55 AT 4 U P P
&1, R IERIA A K, ST 52 A ptLIX
Hcit, Ansori SFTERRME TIPS T SAALERELAT
W& (Thiobacillus thiooxidans)f1 AMF-G. intraradices
TR R SR 7 WSRO RL™ 5 ()52 00, 2 B
FE ORI P S| Fe 5540 S AUFFRL™ it i
A E NP Eweda Z5BIESE T FHIERRE LT
B FF I Al (Acidithiobacillus  ferrooxidans) Fl
AMF Xf T RFIVEZRGEM G, AR & 5 DL
77T 2 v TSR RS e R b 2 BT,

- S G AE W 2 M) Y B AR [ R 2 S e A
I AIEE . A # EY AMF 14K EhE 2 A
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HETET HEEMA Y5 AMF XHHEP I+ 358m %
AE ELAE FIAILS AN A, A RF i — 2P iR
4.1.2 AMF BS54 MHRI%0

AMF EFHRERE TR T B S 75, (R H R
AEE) AMF XY ISR S SR o0 R RE I AN
[F] o PAFK T A, it 2R e e oA W] )
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