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Abstract: This paper aimed to explore the arbuscular mycorrhizal (AM) fungal community structure in the rhizosphere
soil of ratoon sugarcane in the second year under different fertilization levels, and provide a theoretical basis for the
application of AM fungi in sugarcane. In this study, sugarcane varieties GT29 and GT58 were used as the materials.
Four fertilization levels were set: 0.0 kg/hm’ (A), 562.5 kg/hm* (B), 1125.0 kg/hm* (C), 2250.0 kg/hm?*(D). The results
showed that different fertilization levels had significant effects on the root mycorrhizal infection rate of GT29, but had
no significant effect on GT58. With the increase of fertilization level, the diversity and richness of AM fungi decreased
significantly. With the increase of fertilization level, the diversity and richness of AM fungi decreased significantly. A
total of 185 AM fungi OTUs were detected in GT29 and 175 in GT58. The dominant AM fungi in the rhizosphere soil of
the two varieties under different fertilization levels were Glomus. The species diversity of AM fungal community in
rhizosphere soil under different fertilization levels was analyzed at the OTU level. It was found that the two species of
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GT29 belonged to the genus Glomus, while the three species of GT58 belonged to the genus Claroidoglomus. Mantel
test showed that the contents of Ca and Mg in soil were significantly positively correlated with the four genera, and the
soil pH was also significantly positively correlated with the three genera. Therefore, excessive fertilization will signifi-
cantly reduce the yield increase effect, cause soil acidification and excess phosphorus, and change the composition, diver-
sity and richness of AM fungi community in sugarcane rhizosphere soil, but the varieties are different; Proper fertilization

was helpful to enrich the diversity of soil AM fungi and promote the sustainable development of sugarcane yield.
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i 80%HY i HE Y BOAR BRI it A= 2 R 1O AM
LA LR S A B, Bl A
Righr, BE EHLEAS P H AR s
FE AM HEEE, HAje g B b
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1.1 el

A aH RE A O HOREAE R A EERE 58 5
(GT58) FkERE 29 5 (GT29). REKAE) PIk
v B BEREA I SRS (23°14'N, 108°33'E )
AT, PR AR T pH Oy 5.1, AL
h32.3 g/kg, &HE N 2.3 gkg, Wi 1.8 g/kg,
28R 109 g/kg, KIEAN 52.0 mg/kg, AR
4 73.2 mg/kg, AN 110 mg/kg.
12 Fik
1.2.1  RE&& WA R FHBEYLIX 4%
I, WE 6 WHEKE; 511/hX, 17KHN 7Tm, 17HE
H 1.2 my ARSI ) A [ — S AR 3 47 H REAE N
B g X o AR RE S A BE AT 25 5, R
&= GT29 W BEdE R o, #e MM RErE, GTS8 IR
FlEE: R 120 000 %/hm*, GT29 () K Fh&Jy 75 000
%t/hmzo

Fie VG RO CHORE 5 R R Y it I &= A
1500 kg/hm®, 27 3047 S H RETR AR A9 K L AF 9 45
SO0 12U 5 e 4 AR IR K (% 1):
0.0 kg/hm?®, 0% (A ); 562.5 kg/hm?, 25% (B );
1125.0 kg/hm®, 50% ( C); 2250.0 kg/hm®, 100%
(D), ZREASNEN:P:K=17:7: 17 (LK
MNETIBAR A BRAF] ).

*1 ABBERHEGES

Tab. 1 Experimental setup and its No.

S Jiti i i Fertilization amount/(kg-hm™)
Variety 0 562.5 1125.0 2250.0
GT29 A29 B29 C29 D29
GT58 AS8 B58 C58 Ds8
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1.3 #HiELE

i F Trimmomatic 0.38 FAFXF I 4 i 1 5]
HEAT R4, A Flash 1.2.11 JE90 4T SO B,
K H UPARSE 11 T HARYE 97%AHLEE RIS AR
#8143 25 ¥ o0 ( operational taxonomic unit,
OTU ), 13 OTU 1CEFHI1E MaarjAM HH5 4
FriEfT b %), LA RDP Classifier %) OTUs #171E
B, B EEBMEBEN 0.7, BIBRTETTKF Bk
GYRRITHN, Hiede/ NEEAS P AN EAm ST, 8 5
) OTU RilA7 /52838530 f#H Mothur #44:
AT o ZFEEPEHT, DL Shannon #5%(F1 Simpson
SRR R ZAENE, LA Ace FE%UMI Chaol $5%L
FAEYFEF s {#H Bray-Curtis Fi 15 p £

FEVERR B R, DU B/ —3fe 2540 51 73 At ( partial
least squares discriminant analysis, PLS-DA ) Jz BN
(] it AR AL B G H AR L AM BRI BER 1952, DA
Adonis K SAN [ AL AL HHE 2 7] AM LT FEVS 1) 24
S ENE; RABR RIS Duncan’s Lt
WA PRE R Z AR 22 57 B35 >R Mantel
T oM AR BT S R [R] AM BT & 2 1] 1A
Kk, R H] Pearson AHICHESM AT T3 FRIAIOC R o

2 ZER59H
21 AEHEEKEXERERE T EEAHE
a:0kAl0

AN [l il BE 7K SF- 5 35 52 1) GT29 A1 GTS8 AR [
58 pH, SALFRMIALETE R E 2R (P<0.05),
Bt AT AR %, GT29 M+ pH H 7.57
(A29) Z#iFEZE 4.47 (D58), GTS8 R 11
pH H 6.97 (A58) Z %% 4.18 (D58 ), Al
HEIK X GT29 F1 GTS8 M FE + 4819 Ca & R IH
WEEW, 76 GT29 #1, D29 5 B29 [A]JC i # 22
S, 0 D29 ZrHIH A29 FT C29 B E EAR 62.10%
1 44.49%; £ GT58 "1, B58, C58. D58 41kt
A58 T F IR 36.74% . 39.79%F1 50.68%. AN
Jiti B 7K SF- $ 2 R GT29 A GTS8 M3 Fil + 311 Mg
SE, 16 GT29 %, A29 5 C29 ML & &R,
B29 F1 D29 43Ikt A29 W E AR 29.70%F
51.75%; £ GT58 ', B58. C58. D58 433kt
A58 BEFEAK 31.54% . 32.06%F1 43.42%, [
T A KT 355 GT29 AR Bl T3 ig A .
REAN Mn %/, D29 BB A L A29 W
PEE 97.29%, C29 M HACER & & Lk B29 4=
56.50%, C29. D29 My & & nltk B29 &
AR 52.99%F1 60.76% 5 1 A [A] i AE 7K 3F- XoF
GT58 Bl fif 2 . AL % 2 0 i 5 ] AN [ e
KX GTS8 HLFE H IR A %8 . Cu Fil Fe B2
M i %, D58 MUAARLEE S i3Itk AS8. BSS.
C58 i E i1 387.39% . 318.64%F1 151.82%, C58
) Cu 7 it Lt AS8 I EFEAK 4.32%, D58 Y Fe 7
B A58 . B58.C58 & 2 1 56.11%.36.78%
H1 50.50% ; 1117 AN [l it B 7K SF- % GT29 A %0#% . Cu.
Fe #ati & m ., ARtALKFE-XT GT29 #1
GT58 MR Fl T IE A ML Zn 5 5 0 & 5 M &
2)e AV, i EE AR HRE 4 pH AR,
Ca Fl Mg & it W A%, A& 8™ H iR,
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Tab. 2  Soil physical and chemical properties of GT29 and GT58 at different fertilization levels
& & Content
e i - — — — - - —

Variety No. ' AHLBT AR AR AP 45 Ca A BEMg 4 Cu #Fe  #Mn  HZn
SOM/(g'kg) AN/(mg'kg") /(mgkg") Amgkg") AK/(mg'kg") A(mgke™) A(mgke™) Amgkg™) Amgkg") (mgke™)

GT29 A29 7.57°  27.67° 129.50° 3.69*  563.60° 139.51% 36.93*  0.71° 37.55° 18.94®  0.89°

B29 6.18°  30.01° 230.13* 5.00°  384.79™  108.09° 25.96™  0.71° 43.74° 25.46 1.02°

C29 5.08°  26.30° 217.88% 8.20°  484.05° 169.16* 30.24®  0.55° 38.13¢ 11.97°  0.86

D29 4.47°  27.48° 255.50° 17.56*  213.61° 140.14* 17.82°  0.77° 52.59* 9.99°  0.91°

GT58 A58 6.97°  26.15° 138.25° 3.41%  643.23° 127.18° 48.00°  0.74° 32.47° 27.12°  0.86°

B58 5.47°  33.62° 164.50° 3.97°  406.88° 101.61° 32.86°  0.59% 37.06° 23.28"°  0.83°

C58 4.41°  28.90° 173.25° 6.60°  387.36° 128.05° 32.61°  0.56° 33.67° 16.44*  0.80°

D58 4.18°  28.48° 183.75° 16.62°  317.26" 148.71° 27.16°>  0.63® 50.69° 17.54*  0.97*

T B R/NG 52K [ — b E] 22 53 2% (P<0.05 ).

Note: Different lowercase letters in the same column indicate significant difference in the same variety (P<0.05).

22 AEBEKERERERZERI~ZZ
A

Jiti RS 7K S 1) 2 s BB A — i AR L 8 o H R
PR AVARCEEL, B EEie (D A3 B
5 C AbEAH EH R RO OR B3, B D29
( 99.86t/hm> ) 5 C29 ( 94.93 t/hm®> ). D58
(120.12 t/hm*) 5 €58 (110.44 t/hm* ) [f] (i H 1
PR T 2 24 5 5 R R R K S 3 R GTSS8

fZE4%, C58 HYZE42 1 B58 [ 6.01%, 1M C58
5 A58, D38 L& E; itk (B, C.
D) MHESBEE R ZE® TARMBE (A) HEEM
YBERL R AR K S5 GT29 Fil GT58 2
OMRE . EEEITCEERE (R 3), B, &Y
JtE RE AT DL HRE e i, (R il (D)
AP BB HE IR BRI, AN B H R A AT 4y
gL,

x3 AEMEKE GT29 5 GT58 HRE MK
Tab. 3 Agronomic traits of GT29 and GT58 at different fertilization levels

e ) ﬁﬁ“% Sy BERL ﬁ/z}tiﬁﬁ%l%’é& Fﬁﬁ PR Py R

Variety No. Sprouting Nurpber of Effective stems Ylel(g Plant _ Stalk Brix/°BX
rate/% tillers per hectare (t-hm™) height/cm diameter/mm

GT29 A29 84.17° 130.56" 18 425.79° 62.34° 279.43% 26.32° 28.33°

B29 89.83° 172.00° 22235.71° 84.18" 297.39° 26.14° 28.22°

29 92.45" 177.22° 22 314.68° 94.93% 303.30° 26.82° 29.62°

D29 93.78" 188.83° 26 296.43° 99.86° 290.71* 27.43° 27.67

GT58 A58 53.22° 96.22° 13 081.75° 78.79° 287.00° 28.38% 27.16°

B58 54.45° 111.94° 16 732.94° 99.92° 301.41° 29.28° 27.38°

C58 59.78° 112.89* 17 301.59 110.44™ 304.43° 27.52° 27.32°

D58 60.00° 126.17° 18 955.16° 120.12° 298.08" 28.80° 26.70°

T FBIARF/NG B R oR [7]— R b ] 22 5% 2% (P<0.05 ).

Note: Different lowercase letters in the same column indicate significant difference in the same variety (P<0.05).

23 AEMBIEKEMBERERZ AM EFEE
=0 k=A )

ANTR it AE A S 3 5 GT29 AR REARIR
Yusk | B29. C29 Lt A29 1 D29 &5 5.00%;
AREAE K SEXT GT29 Fl GT58 (IR 2R B AR 17 Y
SR BE . FHRHMR YRR EE | AE X DA T B A T
¥R (3R 4), U B A 5 X0 AS [R]HRE
AR AM BB B2 — 2 25 5% .

24 AREEEKENBERERFRLEAMAER
BT MR 2

XFER 2 A A HRRE A SJEAR FBIRE S k4 7 0 7 -4
A, AR 1512 798 58, SAEAR T4
TE 36 391~74 687 Z i, SE¥K B Jy 217 bp, LUF
G145 34 561 HEATHIT-, S FEAH Bt 4 2535 2]
B, RSP - EREA PR A, DL
VG B FEF R4 OTUs, 45 2 4Ef5 M - HEAR
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Bl AM FLEESRE 118} 13 &8 34 Fh ., Horr, 7EJE K
SEE ORI JE (Glomus ). T Bk R
( Claroideoglomus ), Jot# %% & ( Acaulospora ).
5 B 55 % ( Scutellospora) (& 1), fE 2 MH

T A A B A Rt B K o LA B o Bk R
I LG A KA B, BRaE 5 JE 00 32 8 A
B, 78 D29 F1 D58 KFFRYFEE fem, ik
95.11%F1 97.39%.,

K4 AEMERKE GT29 1 GT58 R ZBREIELIER

Tab. 4 Mycorrhizal colonization in sugarcane roots at different fertilization levels %
o i =3 % fRYLRJE AR AR YT X ARG JE VNG
A P 117|<$ o . . . .
. . Colonization Relative colonization inten-  Relative arbuscular Arbuscular
Variety No. Colonization rate . . .
intensity sity abundance abundance
GT29 A29 94.17° 41.62% 43.84" 19.38% 9.45*
B29 99.17* 48.04° 48.23° 28.52° 14.81°
C29 99.17* 41.19° 41.54° 32.28° 13.79*
D29 94.17° 31.09° 32.74° 20.73% 7.04°
GT58 A58 96.67° 34.11° 35.21° 9.72° 3.28°
B58 96.67° 37.03° 38.33° 5.22° 1.88"
Cs8 94.17° 33.09° 35.42° 8.20° 2.56"
D58 89.17° 32.81° 36.23° 12.77* 4.17*

T B R/NG 52K [ — G b E] 22 53 2% (P<0.05 ).

Note: Different lowercase letters in the same column indicate significant difference in the same variety (P<0.05).

u Glomus = Claroideoglomus ® Acaulospora
u Scutellospora = others
100

° 80+

3

§ 60f

5

< 40}

=

H 20t

0 A58 B58 C58 D58 A29 B29 C29 D29
A3 Treatment

1 FREMEREAT AM EEEEBKTHEXNFE
Fig. 1 Relative abundance of AM fungal communities at
genus level at different fertilization levels

25 AEHEIEKFEIERIERELIE OTUs 7%
=R

ARG GT29 MR 3, Hgkis
1854~ OTUs, Frfykb3dtsy OTUs %tinhy 49 14~,
B 26.49%, A29. B29. C29 Fil D29 £ A4bFH
A OTU B/ 60, 6. 5. 44 (K 2A),
ARIEAEKSF B GTS8 M 3, 4R 175 4>
OTUs, ArfiAb¥IAT A9 OTUs $imhy 514>, A
B 29.14%, AS8. B58. C58 Fll D58 44 B A
) OTUs B35 32, 8. 12, 124 (K 2B ),
26 AREBEKENBERERELIEAMER
SIF R

AN [t AT 7K P S 2 52 e H REAR [ 1248 AM K
BEREIEN o 2R, 76 GT29 H, C29. D29 /KF

A
A29

B B58 C58

D58

2 AEMEEKE GT29 (A ) f1 GT58 (B)

R E LK OTUs 7%
Fig. 2 Distribution of OTUs in GT29 (A) and GT58
(B) rhizosphere soil at different fertilization levels

T Ace 5%k, Chaol 84 W &L T A29, C29
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D58 AbFAY Ace #5%%. Chaol #8%(¥REMT
A58, C58 AbFEMY Ace R W EMLT AS8, 1M
AN [t A 7K SF- () Shannon 45 % f1 Simpson 5 %3
EZRAEE (K4), B2, HERGEELEER AM



452

O AR M T IR

46 &

3.2
3.0
2.8
2.6
2.4
22
2.0
1.8
1.6
1.4
1.2
1.0

Shannon#5%{ Shannon index

150
140
130
120
110
100
90
80
70
60
50
40
30
20

Chaol#8%§ Chaol index

L A .
—
T H
; T
Ai9 B2I9 Cé9 DI29
| C
i T
: 1
- —/
I T

A29 B29 C29 D29

Simpson$§%} Simpson index

AceFg8 Ace index

0.55

0.50
0.45F
0.40
0.35F
0.30f

0251 T T

|

0.20

— 1

01— ==
0.10f

0.05

A29 B29

C29 D29

150
140 P

kK

130 -
20—
o [

100
90
80 | L——

70 -
60 -
50

40t
30
20

T

—
— L]

A29 B29

C29 D29

*RAREFRE (P<0.05); **FTREFHMEE (P<0.01); **FmEFMEE (P<0.001),

* indicates significant difference (P<0.05); ** indicates extremely significant difference (P<0.01); *** indicates extremely

3.0

NN
[TV ]

—
w

Shannon#§%{ Shannon index
& 5

(=]

o

120
110
100
90
80
70
60

40
30
20
10

Chaol#8%5 Chaol index

significant difference (P<0.001).
3 AEMEAEKT GT2oRE L AM EEHESHM
Fig. 3 Diversity of AM fungal in GT29 rhizosphere soil at different fertilization levels
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Fig. 4 Diversity of AM fungal in GT58 rhizosphere soil at different fertilization levels
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7 ® A29
6r B29
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4k = D29
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1_
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1 1 1 1 1 1 1 1 ; 1 1
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ST, 55 1 Ealr (COMPI) iRl TR &
ZM 16.65%, 5 2 £ (COMP2) ik 7748
BT ZEM 11.61%; A58 5 B58 41N AM ELI& Y f
M EFE AR, C58 5 D58 4N AM H Y Fh4
BUAHL; AS8 A 1 ANEEAE XHR Y il | 5 HA
3AEEZBHWE, RHHIARENEZ SHN
AL 3 DG Z B YR TE2E 5 ; B58
1) 4 DEEH RS, RUTZH N R
TEZSR; C58 5 D58 4 2= 5/ (K 5B ),

® A58
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Fig. 7 Differential species of AM fungal community in GT58 rhizosphere soil at different fertilization levels
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