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Abstract: To develop sustainable sugarcane production and scientific use of nitrogen fertilizer, the effect of long-term
application of nitrogen fertilizer on the soil and endophytic fungal compositions in the rhizosphere and roots were ex-
plored. The soil and endophytic fungal compositions in the rhizospheres and roots of sugarcanes under long-term appli-
cation of nitrogen fertilizers were analyzed. 0, 96, 482, 964 kg/hm” nitrogen fertilizer application (CK, L, M, H) were set
in the same sugarcanes field, and based on the high-throughput sequencing techniques, the soil and endophytic fungal
compositions in the rhizospheres and roots of sugarcanes were analyzed. In comparison with CK, although the richness
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of soil fungi in the rhizospheres of sugarcanes was significantly increased by different nitrogen application levels
(P<0.05), particularly, L, M and H treatments increased by 39.58%, 24.04% and 35.33%, respectively; the diversity was
not significantly different. Meanwhile, there were not significantly different in the diversity and richness of the endo-
phytic fungi in the sugarcane roots under different nitrogen application treatments. Moreover, the soil fungi in the
rhizospheres of sugarcanes, the relative abundances of Saitozyma, Trichoderma, unclassified p__Ascomycota and Fusa-
rium increased under nitrogen application. On the contrary, the relative abundances of Talaromyces, unclassi-
fied_f__Herpotrichiellaceae, Coniosporium, Penicillium, Chaetosphaeria, Chaetomium, unclassified_o__Hypocreales
decressed under nitrogen application. In addition, the endophytic fungi in sugarcane roots, unclassified_k__Fungi and
unclassified_p__Ascomycota increased, and Talaromyces, Chaetomium, unclassified_f _Srophariaceae decreased under
different nitrogen application treatments. The results showed that the enrichment of single soil fungal communities in
the rhizospheres or roots, and the potential risk of decreasing cane resistance could be induced by long-term nitrogen
fertilizer application only. Meanwhile, in view of maintaining the soil health in the rhizospheres of sugarcanes, the op-
timal nitrogen application rate for sugarcane was 96 kg/hm’.

Keywords: sugarcane; nitrogen fertilizer; rhizosphere fungi; endophytic fungi; high-throughput sequencing
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Tab. 1  Soil physicochemical properties in rhizospheres of sugarcanes under different nitrogen applications
bR q AL B 2 e R A AL &
Treatment SOM/(g-kg")  TN/(g'kg') TPAgkg') TK/gkg') AN/(mgkg') AP/(mgkg') AK/(mgkg")
CK 5.7+0.4"  11.53+0.60° 0.62+0.05°  0.91£0.04*  0.65+0.07°  74.33+3.06°  35.00+4.58"  111.70+11.37°
H 5.0£0.5°  15.90+1.48" 0.92+0.14*  0.92£0.04*  0.61£0.05*  86.00£5.57*  36.03+0.87°  115.00+8.89"
M 5.4+0.5°  14.53+1.69° 0.89+0.13*  0.94+£0.04"  0.67£0.05*  78.67+£3.51"  35.00+3.61°  113.30+5.13°
L 5.840.4"  13.70£0.60™  0.77£0.06™  0.92+0.04*  0.64+0.06" 73.3344.51°  37.00£4.00°  109.30+7.64"

T FFER S A R /NG 55 2R Ab B R] 22 5 3 (P<0.05).

Note: Different lowercase letters after the same column of data indicate significant difference among treatments (P<0.05).
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PC1 (26.76%)

PC1 (19.86%)

A: WP EEERRMBML; B: WAREERMREMZL; C: MR LR PCoA /3H1; D: MAER PCoA /3HT.
A: Shannon curves of rhizospheric fungi; B: Shannon curves of endophytic fungi; C: PCoA analysis of rhizospheric fungi;
D: PCoA analysis of endophytic fungi.

Bl ARERLETHERRTEEFMRANEEFNERMET PCoA 444 (OTU K F )

Fig. 1

Shannon curves and PCoA analysis of rhizospheric and endophytic fungi of sugarcanes under

different nitrogen applications at OTU level

K2 AEERLETHERELTEERM
WRENEEH Alpha L

Tab. 2  Alpha diversity of rhizospheric and endophytic
fungi of sugarcanes under different nitrogen applications

e pusiil FTeRIGE Chao 1 #8380  EHR
Source Treatment Shannon index Chao 1 index Coverage/%

TR CK 3.97+0.22°  565.79+20.44° 99.83

H 4.02+0.44"  765.67+127.32"  99.73

M 3.71£0.57*  701.78+0.54" 99.75

L 4.1240.39"  789.74+31.97° 99.73

A B CK 2.06+0.37"  232.59+19.98" 99.89

H 1.87+1.06"  266.28+122.29"  99.90

M 1.24+0.48"  141.65+26.07° 99.92

L 1.43+0.41*  162.31+32.12° 99.93

T 7 08l Jo A T /D G 5 B SRR 4 T ] 22 S 3K

( P<0.05 ),

Note: Different lowercase letters after the same column of data
indicate significant difference among treatments (P<0.05).
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(R 1 T 22 B S HG S BRAT ) A8 b 3
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TRAAL BT FEAEARAR R AL N A B 12X
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Fig. 2 Compositions of rhizospheric (A) and endophytic
(B) fungi of sugarcanes under different nitrogen applications
at phylum level
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232 FRAERALETHERGFLEAFH R EZ
WA LR B ERFAER BT, ANt
RACHT , HREEAR S R bR F S R T 1%
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H1T. 17, 15, 26 1
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( Trichoderma ), unclassified p _Ascomycota. #j
T & ( Fusarium) S50 35 TR 8 0 AR X 2 B2
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( Talaromyces ) . unclassified f Herpotrichie-
llaceae . #! fl % J& ( Coniosporium ). 7 % J&
( Penicillium), #llERE )& ( Chaetosphaeria), &
5% W J& ( Chaetomium ) . unclassified_o_ Hy-

pocreales S5 HL 14 J& IO AE B2 i T . Horr,
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( Aspergillus ). unclassified f Trichomeriaceae,
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