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Abstract; Aiming to define the effect of nitrogen fertilizer reduction on nodal root endophytic fungal
communities of summer maize by using the method of Illumina Miseq high-throughput sequencing. Based
on farmers’ practice for N fertilization, four treatments, i. e. 270 kg/hm” (CK: 0% ) , 243 kg/hm” (N1 ;
-10% ), 216 kg/hm* (N2: -20% ) and 189 kg/hm’(N3: -30% ) were applied. The results showed
that the effects of N fertilizer amount reduction by 10% ~30% on diversity index Chaol of aboveground
nodal roots were not significant, and the amount of N fertilizer reduction by 20% ~ 30% increased
significantly Chaol index of underground nodal roots. The effects of amount of N fertilizer reduction by
10% ~30% on the diversity index Shannon — Wiener index of aboveground nodal roots were noticeably
increased, while the same index of underground nodal roots were noticeably decreased. N fertilizer
amount reduction by 10% ~ 30% increased significantly the abundance of Pleosporales in aboveground
nodal roots, and increased significantly the abundance of Ascomycota, Sordariales and decreased
significantly the abundance of Hypocreales and Xylariales in underground nodal roots. N fertilizer amount

reduction by 10% increased significantly the abundance of Glomeromycota in nodal roots, and N fertilizer
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reduction by 30% only increased significantly the abundance of Glomeromycota of underground nodal

roots. With the increase of proportion of nitrogen fertilizer reduction, the similarity coefficient was

deceased gradually with CK treatment.

The correlation analysis showed that grain number was

significantly correlated with the abundance of Pleosporales of aboveground nodal roots, and the abundance

of Glomeromycota and Hypocreales of underground nodal roots. Efficient spike number was significantly

correlated with the abundance of Sordariales of underground nodal roots. By comprehensive comparison,

the effect of amount of nitrogen fertilizer reduction by 30% on nodal root endophytic fungal communities

was better than that of other treatments. Compared with CK treatment at the filling stage of summer

maize, the abundance of Pleosporales of aboveground nodal roots was significantly increased by

809.95% ; and the abundance of Glomeromycota and Sordariales of underground nodal roots was

significantly increased, while the abundance of Hypocreales was significantly decreased by 78. 14% .
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Tab.1 Nodal root endophytic fungal and soil fungal diversity index in different treatments

i AR R AR
b B
Chaol Shannon — Wiener Chaol Shannon — Wiener
CK (189.09 +31.68) (2.83+£0.27)° (246.18 £9.77)* (4.28 £0.03)*°
N1 (192.41 £9.86) (3.87 £0.10)*® (217.82 £12.27)* (3.68 £0.02)"°
N2 (216.43 +6.48)* (3.81+0.07)" (191.27 £29.42)" (3.67 £0.04)"
N3 (159.06 +7.85)" (3.18 £0.20)" (177.20 £12.85)° (3.39+0.16)°

T RARE AP fE + AR 22 a b A1 e ARFRA IR B[] 9 22 57 . 3% (P <0.05) , F [l
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Fig.1 Proportions of nodal root endophytic fungal phyla and common fungal orders

(1% ) within Ascomycota in different treatments
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Tab.2 Summer maize yield and its components in different treatments

Ak 7 HORLT 4t/ g TR EL /A AR/ (JTA hm ™?) Fe/ (kgohm %)

CK (29.47 +0.40)" (588.00 +8.49)° (7.33£0.31)* (6654.69 +149.65)*
N1 (27.95 +1.72)" (693.00 £12.73)" (7.04 £0.16)" (6240.73 £858.99)*
N2 (30.20 0.52)" (608. 00 +28.99)* (7.81+0.31)" (6985.71 £75.87)*
N3 (3111 £1.71)* (666.33 +13.44)° (7.67 £0.31)° (6606. 51 £380.90)*

Pearson HISCPEMHr 2 (36 3) , B 1K 1 L
R 5 SR P A R R AR N AT O
TR A5 M1 KR PG 96 2 R T AR A BR
BT R B B A OC, 53R AR N A R
FREERFAMKE, AREES T RN H
F B B A OG .
x3 TRALEFEHEZHAMSTER Pearson HXRY

Tab.3 Pearson’s correlation coefficient between nodal

root fungi community composition and yield

AR BEKT [EE FRL EER) g
p 3] G # R
Ascomycota 0.26 0.04 0.41 -0.04
Basidiomycota 0.23 0.22 -0.44 0.10
Glomeromycota -0.02 0.37 -0.50 -0.23
Chytridiomycota -0.16 -0.32 0.45 0. 50
Zygomycota 0.45 0.33 -0.02 0.12
wE unidentified -0.32 -0.16 -0.34 0.10
Hypocreales 0. 04 -0.08 0.31 0.12
Sordariales 0.05 -0.13  0.51 0.24
Pleosporales 0.34  0.61" 0.30 -0.14
Chaetothyriales -0.17 -0.41 0.07 0.16
Ascomycota 0.23 0.41 0.23 0.08
Basidiomycota -0.15 -0.55 -0.38 0.02
Glomeromycota 0.23 0.61° 0.31 -0.27
Chytridiomycota 0.32 0.16 -0.54 -0.04
Zygomycota 0.30 -0.20 -0.25 -0.06
R unidentified -0.26 -0.35 -0.16 -0.10
Hypocreales -0.09 -0.67" -0.29 0.33
Sordariales 0.26 0.36  0.61" -0.04
Xylariales -0.28 -0.51 -0.36 0.17
Pleosporales -0.06 0.32 -0.57 -0.19
Chaetothyriales 0.14 0.28 0.42 0.08

Hoeox FARBFEME(P<0.05) .
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