5 1 K LR AR Vol.35 No.5
10 H Journal of Soil and Water Conservation Oct.,2021

KEERNMAEFRENEREFHFHTENZIT

B AR EAN. RARN, EEMR
CLrp [ B2 e K A K A R IF 5 B 2 o D AR i 5 5 ol [ 5 R S R
BEVY #08 712100;52. v R4 e R L BT 100049 53,75 SR MRABFFE I 2K AR AT 2B . BRPE #54 712100)

FE BT I U0 AR 9 32 AR AN WOBOAR PN A= 0T T % R AIE 14 5% ) B FLAL TR . AR FH K 300 Ao it R
IXI (1995—2019 4F) Sy FEmb . 38 2o e 38 42 00 7 HR , BP9 5 it U8 A 3 (CK N N2 N1P N2P, H:
B CKNT.N2 i & 40518 0,55.2,110.4 kg/hm?) Xt 48 T A [R] Dy RE AR 4 A= B B8 BE V6 4 18 R 285 44 1) B2 i
R RY]CK AP U AR 1 OTUs $UM B 3 £ 44 (shannon 8 £ Ml Chao 1 88D ¥ B % & T iz iR
(P<C0.05), /K3 . RUCH AY Ascomycota Fil Glomeromycota =F B i 2 & T8 $i MR (P <<0.05) ,{H Mor-
tierellomycota fll Basidiomycota F & & ZF K Fiz AR (P <C0.05)., 7EJ@ /K L E# B JE Mortierella F
Bipolaris 76 W& WCAR PN B9 AH X 3 B W 3 T8 5 AR (P <<0.05) o0 Fusarium 1 Minimedusa 2% & T i i
HR(P<C0.05) o 7 UM NE W ISR FZ Fi AR ) OTUss £k Chao 1 #8804 B &5 T 23.62 % .23.87 Y6, Ho A AT
WA . iR iz AR Y shannon FEECHR S T 7.12% ~ 19.62% . W Wit M DO AR B2 . it A 182 e 49 3806 7 ) ( Bi-
polaris Fusarium Magna porthiopsis \Microdochium) B AN 32 B 23 BB T 52.99 % ,40.74 % ,133.06% ,
200.00 %5 , i i AR T 409 18 8 (Minimedusa) W AHXT = BE S 5 T 40.16 %6 ~97.11% . T ACA T AR F b A B
SRS T 2.33%6~11.6320,13.30% ~94.66 % ,3.89 %6 ~263.92 %6 , Wl JC I it Ab 4L A4 5% 0 0 Oh 2 3
(P<C0.05), MillizHiiRA iR E T 106.67% ~336.41% , WU AR 19 2B M) B AR T 35.20% ~60.20% .
0 it 100 38 2o B v A S Al A L T R AR AR B R R N AR BT R R T R AR R
A R T ARG TR PN A B 8 IR R W T AR (NP X 38 37 0 & ik B W RE R R R B ok, BRI K3
it R % B B XA TR R T RE AR ZR N A TR 43 A5 4 SR A8 A 0 52 e, S VR 0 I 0 7 A O Bk - AR
A TREE 0 B A7 4 i R A R AR AR

KRR KGR Z8; S TUOR: NAERR

FE 4 %5 :S718.81; S763.15 X EkFRIZAD : A XEHS:1009-2242(2021)05-0303-09
DOI:10.13870/j.cnki.stbexb.2021.05.041

Effects of Long-term Nitrogen Application on the Community
Characteristics of Endophytic Fungi in Millet Roots
GAO Xiaofeng"?, JING Hang®, YAN Benshuai’, WU Chunxiao'?, WANG Guoliang""*

(1.State Key Laboratory of Soil Erosion and Dryland Agriculture on the Loess Plateau s
Institute of Soil and Water Conservation s Chinese Academy of Sciences, Ministry of Water

Resources » Yangling » Shaanxi 7121005 2.University of Chinese Academy of Sciences, Beijing 100049 ;

3.Institute o f Soil and Water Conservation s Northwest A&F University, Yangling » Shaanxi 712100)
Abstract: The purpose of this study was to explore the effect and its mechanism of long-term nitrogen appli-
cation on the characteristics of endophytic fungi community in crop transport roots and absorbing roots.
Based on the field long-term location fertilization experiment (1995—2019), through the high-throughput se-
quencing technology. the long-term 5 nitrogen fertilizer treatments (CK, N1, N2, N1P, N2P) were studied.
Among them, the CK, NI, N2 nitrogen application rates were respectively: 0, 55.2, 110.4 kg/hm®) on the
composition and structure of endophytic fungi community in different functional roots of millet. The results
showed that the number of OTUs and fungal diversity (shannon index and Chao 1 index) of absorbing roots

in CK treatment were significantly higher than those of transporting roots. At the phylum level, the abun-
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dance of Ascomycota and Glomeromycota of absorbing roots was significantly higher than that of transpor-
ting roots, but the abundance of Mortierellomycota and Basidiomycota was significantly lower than that of
transporting roots. At the genus level, the relative abundance of the dominant genus Mortierella and Bipo-
laris in absorbing roots was significantly lower than that in transporting roots, but Fusarium and Minime-
dusa were significantly higher than transporting roots. The number of OTUs and Chao 1 index of absorbing
root and transport root of high nitrogen fertilization increased by 23.62% , 23.87% ., respectively, while other
fertilization was just the opposite. The Shannon index of fertilization and transporting roots increased by
7.12%~19.62%, but the absorbing roots were the opposite. The relative abundance of fertilization-absorbing
root pathogenic bacteria (Bipolaris,s Fusarium, Magnaporthiopsis, Microdochium) increased by 52.99% ,
40.74 %, 133.06% , 200.00% , respectively, and the relative abundance of pathogen-resistant bacteria (Min-
imedusa) in transporting roots increased 40.16 %~97.11%. The carbon, nitrogen, and phosphorus contents
of the millet root system increased by 2.33% ~11.63%, 13.30%~94.66% , 3.89% ~263.92% . respectively.
The effect of combined application of nitrogen and phosphorus was particularly significant. The biomass of
fertilization and transport roots increased by 106.67 % ~336.41% . and the biomass of absorbing roots was re-
duced by 35.20% ~60.20%. Long-term fertilization increased the abundance of endophytic fungi in absorbing
roots by increasing soil available phosphorus, total phosphorus, soluble nitrogen and root carbon content,
and reducing the abundance of endophytic fungi in transporting roots by increasing root biomass, and apply-
ing phosphorus fertilizer with low nitrogen (N1P) has the greatest impact on the soil nutrient content and the
development of the flora. In short, long-term nitrogen application could change root endophytic flora by af-
fecting the soil or root chemical composition, which might lead to the changes in plant survival strategies and
ultimately affect farmland ecosystems.

Keywords: long-term fertilization; nitrogen and phosphorus; transport roots; absorbing roots; endophytic
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3 WRENEEEFESZWEFH Mantel 5347
AFETIGEMR R RB wC SOC TN TP DOC DON SAP PTC PTN
iz B AR 0.159 —0.02 0.126 0.131 0.142 —0.017 0.128 N/A 0.166 0.163
WS AR 0.269 N/A 0.256 0.266 0.193 0.199 0.213 0.156 0.229 0.273

W N/A FIRTE Mantel 20 H7if JC {8 .
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