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FRIFRHEEREK

AT, WEAT, Be¥c MR I, 28 257, HEk"

TR A K S IR S IR B, M 450002; 2l K E AR B, M 510275

WE AR AAN HE 5 FE 5518 (Chaetomium uniseriatum)Xd 5 FF AN 1K (Zea mays)& K KR, 4 H51 7 1 B
T3 FOR R b, B AR, DMRIES— A& THOT AN A AT SRR, i e L e plmR. 3 mr ik
B WCEPERR G A BT, IR TR RS B 5 B A A SR AR R . FE R RS PR R L AR
M SPADME . KM R & 8 MR RS BEAT 9, IR TR0 55 T 5% B RS FF R A A KA bR AR KR & I RE I
SEREW], AP EREE, LRSS EA R IR, B A E L I (B-GC)E M WA BRI, FhE M oKk 3R AE
Yrge. W SPADAE LK FEFT Al 22 25 0 3 i TR B2 FORM R AR KR (AA) R KR (ZR) & =3 B T R4, A
A AR R R T KA 2R e S 4L 4 M 07 1 79 319904 22 7 R TA FE K (383 [H ik 1M, 607 ML ik N i), w2 RN dk47
GO®E&E NI, [JESANHEMMAMAKN K H; KEGGE £ BRI S5 HE Y I FAH KW EE (P value<0.05, Q
value<0.05). % b, B85 5% 1 0 I (i 30 A FT At LA K R 42 1 AR 2R 38 3 i o 35K [R ) 3008, b Al ok A Ko

KEgim  PIETOE, Fad, MWEER, TR, SR
Z R, PET, BT, WX, b, 8, 255, BHOR (2022). F51) B 70 v i (R BE R AT AR U R R A R R ik

fREEE KK, Y 57, 422-433.

FEAF I HAE M3 HEZE IR D E iR O
J Uz RO T A= SR, 7R R R 45 1 (Zhao
et al., 2019). #&m L3EFR 5% & (Liu et al., 2019).
TRFEDIET=(Xu et al., 2019)LA &AL 38 AE D)
VR 45K (Yang et al., 2020)%5 77 i ¥ B A EEAEH .
FEATLEJE A LB VR T 78 20 e, B TSUEml 1)
HI#%4r(Singh and Sharma, 2002; Berthane et al.,
2020). [k, BAFREFHRNE R A& 2 k0.
W, #h%JE(Chen et al., 2018). 7 %% (Ped-
raza-Zapata et al., 2017)%1 K % J& (Laothanacha-
reon et al., 2015)% J& A= FU B ERSFT R R AT DA ilh
REA YR ARG, I e AT e . Rk, e
L TR 3 T O 7 AR A ) A R A A P )
T4 K (Ortiz et al., 2019). LAk, HL34 ELE A
Kl A g E A, SRR RIS

Woke H 9: 2021-08-27; #5252 H #1: 2022-01-13

Kl e HEEYI R E K & B (Liu et al., 2015; Raza et
al., 2017).

BRI R TR TR EEN R DR
HEZ—. WHARW, %8BT =R 4 4 =
R B A E S5 R 4 (Abdel-Azeem et al.,
2016), AMUA Bk -5 h A5 % fif (Shanthiyaa et
al., 2013), iBA] LUE 3 3 95 o im Ak e A= W
[f3%4 hn(Zhao et al., 2016). &7 )8 HHE LM TR
AT DA R BB AR K, T B ST R 0 i 2 2 B R AT
78 0 #5820 ) 4 (Park et al., 2005; Jiang et al.,
2017). WAk, BRBERE WA FERMEKR,
BTt 2 AR RORA, B rh g G B A
Y &)= (Khan et al., 2012).

MR R A= DR R 5 — BE R =2 31)) iz &
¥l (Berendsen et al., 2012). HR R0 H W7 E
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ATz, WHYREEE . R TG AT TR A 2R ST TR
(Yang et al., 2009). i 4= B fEHE P A= KA L 2
RIFEERHEBERIEN . WL EREMIEIE YL
Ko Rm A EY) ™ & LK SR MR BT S5 DT R A BEOR
HI R ¥ J1(Kang et al., 2014; Liu et al., 2020). %A
i, CAERETE 2 IR A M B R T . il A
L T 3 o AV S R A sk Rl P R SR A S A i
115 (Wang et al., 2002), XHRErfe4: -5 EMR
REER AR IR . ABBNR BB FE R B,
A T A BB Sk A T i R R AR AE DGR [T
AW AR G AE O ] 1 KA i oK (Zea mays)
A YRR IN(L et al., 2020). AHFFE LN FHE T E
KA B B 551 B 52 1 (Chaetomium uniseriatum)
DN FET B, 3 Je 7 Rk AR T R SO T % B A
X A e A AN K AR A R sE I, R 2 s 2
FEARIR 50 5.5 B 5% W A oK AR R L R R IA 5
Wi, R gtk — 0 I R A R B kA

1 ST

1.1 HEFAEERKERIT

B 4 B A MR SR R R R 2 3k, G £ 5
FIKPEE2-3%, #EMT50 mLMt:Czapek-Doxif 4
R 953 (CDM) (Jaroszuk-Sciset et al., 2014) (3.0 g
NaNO;, 1.0 g K;HPO,4, 0.50 g MgS0,4, 0.50 g KCl,
0.01 g FeSOy, T 1 LZEMK, HpHZET.0)F . 5l
T =AM, 2813 mL 3 mmol-L T B (LA
BRI, DN I B BRI N = I XTI, 28°C L 150
rminT B FRTR .

B W E, W B, W g E TR
FIE GlickmannfiDessaux (1995)4 Hi i 77 2 it & 2
PR F IR 1 (V) B LRI et R D 21 L 7
ik, 28°CHRREH B 1723004, 5 N AR R385 98
2L, WES530 nmAk IR AR I T B LA i LA
EREATAKENR,

1.2 SRRt SHmIE

FEARSLG T B A AR AR S R G 6 vl it
7. WHE2A L P 851 F 58 1§ (Chaetomium
uniseriatum)ib B 20 (T) A1 2= (4 X {241 (CK), ARAb PR
HAR. [7%10.0 kgib il +, HHR LI AT

R A BB & & 7.830 gkg™!, 4 A & £ 0.680
gkg™, B A E125.767 mgkg™', EKE15%.
AbH2E 3R 3 S)TR A 30 g A B ST I 42 R DL K
50 mL %2 A MRS FREL, (8 T W R g
FERE; AIRA NGB AR TR DURFF R — A .
o HR AR S0 00 152 B M Hh R [RBR A itk FH 135 000 kg
(FFE9 000 kg)4Z=Hr et REFT kAT 45 LL ¥ 5, 159
TR0 ghtF1EE RS F, o7 @ B RRUOGR Ik
EEREFT AT S BRI FEFTSE7E100 H Je e A P,
Bl SN . [FRE, X EoK(Zea mays L)+t
TSR G R FN, B3k, =5 . 9236748 H O
EWNAT, BEFREEN28°CHE14/Nf/15°C R EE10
INEF, AE R E N60%—80%, 3385 /K & % i 4
[B] £ R AF 7K B 1120% o

WA LA /N0 RE0-15 om 3%, BERHR
TEARAR R FNPILE . i B IR PR R, R4 KA
o EIA AR E S RENE R, SR E R IR AR OK
AR, FE/N GBS XS A RS FF

1.3 BRRNE

KT E7 B 753500 5E L3 E Y% (microbial bioma-
ss carbon, MBC)#I% (microbial biomass nitrogen,
MBN)# & (Vance et al., 1987; Wu et al., 1990); X
FKoSO = #2151 5E 133 1] %5 ¥4 ik (dissolved orga-
nic carbon, DOC)#f1%(dissolved organic nitrogen,
DON) & &, ¥ Fil MultiN/C2100 43 7 {3 % 17 0 &
(Manirakiza et al., 2019). K K,Cr,O74Min#iZ:l
& A ML (soil organic carbon, SOC)& & (ffi+ H.
2000); -+ 3N- 2.1t -B,D-%i b filF (N-acetyl-B,D-glu-
cosaminidase, NAG)FH 11 B-# & ¥ £ (B-glucos-
idase, B-GC)X i Saiya-CorkZ5(2002)f) /5 v 52 (B
TEEAT 1B A RN pmollEEY, NS B A7 U).
SPAD 2 — Fh {485 A S A%, e ik,
H, A WEFCUE B SPADME/E — E FEEE b nT DU G
A I B R 2R R IR E (Uddling et al., 2007),
(K R FH SPADAE SRR AE TR st SRR B & & o

K LS N B REFT T FREE, THERS FT B % % (degrad-
ation rate, DR). T Kl #4:K % (indole-3-acetic a-
cid, IAA). 7% Z(gibberellic acid, GA). [ii7% Wz (ab-
scisic acid, ABA)LL K K 2 (zeatin riboside, ZR) &
=M H FigMIbio A & 1 ELISAR I &I E o
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1.4 ERRARFEFENF

fifi FI TRIzoliR 7 & $2 B £ 2K ©LRNA, 5 I Nanodrop
FlAgilent 2100%F RNAFK 48 5 A1 58 38 B EAT R . 6
W& #% J5 5 5 Oligo(dT) i 4 Bk 3 17 & 48, B H
fragmentation buffer’ts & 415 2 I mRNAFT Wi 5% 5%
LR B BEJE, DAmRNASBRR, FHNTEREAL 54
HEAT S BG4 B 18ECDNA, NN 2200 . ANTPsHI
DNAK A, LLZE15EcDNAANAR & BEHE 255 cDNA,
BEIS, B U OBl T8 4, o S B Ay e 12 S
JE I H . F I AMPure XP beads#lifb.cDNA, X
cDNAJ B i RN BEAT 16 3%, SR )5 18 PCRY 1 LA
#CcDNASCJE . 1% FH Agilent 210046 ST (148 N F Bt
KW, HIEE Q-PCRITENT SCPE A 80 BE 04T K
fiffi 7€ & (Archer et al., 2014). Fflllumina HiSeqTM
25004 A, RHIPE150MI 5 5Eng BEAT I 5 . 2B 4h
F7- 9] A ASTf R il 3 AT K T 10% 1 5 1) [) I 3o A1 it
AL (Q=20) & 8K T50% 1 5 713k T it E 4w . ik
FHSTAR (Spliced Transcripts Alignments to a Ref-
erence)# AT LA 3 M1, S % Hk K 24 | oK vA R A
(http://ftp.ensemblgenomes.org/pub/plants/release-
49/fasta/zea_mays/dna/Zea_mays.B73_RefGen_v
4.dna.toplevel.fa.gz). M7 I 46 53 & AL ZNCBI
(National Center for Biotechnology Information
Search Database)M i, 4%i'5~: PRINAG93635.

1.5 HiES R

FIFIIBM SPSS Statistics 264 4% -+ B bk 34k
FEAR AT ML FEARTAL L, FH GraphPad Prism 8%k
RSB B A AT AL . Al HtSeqtt 5B i B AT 3 R 3%
LK M, #EAY yunion, 154 i i Reads H ok
Bt — 3 A T 5k 5 K B 1 Fragments 30 H, Bl
FPKM (fragments per kilobase of exon model per
million mapped reads), ¥ FPKMA{E Jy11E ) W 5
R 2 5 R IA W BAE . 5 B 3R I8 K 2 i 45 21 1)
readcount® s A A1) E A KR, R H Anders
& H 1 2 F R/Bioconductor [ DESeq % 5 % [H 43 #r
75 (Anders and Huber, 2010)%f /S [F] &b B R ) 2 7
FILFE N 4T 5947 . GO (Gene Ontology) e [E Frbr
11 B R T RE 7 KAk &, 8345 4 1 Tl ik (molecular
function). A:#¥)2%id % (biological process)Fl4i 4
/3 (cellular component) 3“~ontology (Ashburner et

al., 2000). KEGG (Kyoto Encyclopedia of Genes
and Genomes)/2& 5 4t 73 H 3 K] Ty e A 2k R 2045 5 4%
i, N Pathway #f 56 ) 35 2L /A HL 404 2 (Kanehisa
et al., 2008). X3t T R/Bioconductor ffjcluster-
Profiler. topGO. Rgraphvizll % pathviewi# 17 GOFl
KEGGHE %, X Hggplot2it1T B H a4k

2 SRSt

21 BIEFREEEKERE

AE FH b e 2 80 ] W A5 9 2k 5 IR .81 B e TR A [R]
i, IIAEKRGRATAM R Om R, S9R A,
ORI, AR L A KRR R
B2 3 (B ). 2 7E50 mLEs % 2 i 3 mL
3 mmol L i, P KR ER S, H
B3 =TI RI2 mL SRRV TR AL FE

22 HFEmMBIEREREB T IRMEXRIEILIER
T

73 990 TR I AN AR AR AR, e T
PEBRIZ S ORI R LIRRE 1 DA K IR L
B . OB Bt AL 2 [, o it it 1714
—AGJEEIR], S T AN [ IR - FE A T R AR

0.12
0.09 -

0.06 —

IAA concentration (ug-g™")

0.03 —

Added tryptophan volume (mL)

B AR ORI T RSB E A KR (AA) IR
i3
WE/NG FREFRIRAES %K T2 7 T3 (n=4).

Figure 1 The concentration of indole-3-acetic acid (IAA)
produced by Chaetomium uniseriatum with different concen-
trations of tryptophan

Different lowercase letters indicate significant differences at
5% level (n=4).
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AR E(EI2). SRR, IS ERR)E, R
+:3DOC. DON. SOCLL &L NAG % & T X B4, 43
N7 1.07. 1.03. 1.02521.041%; MMBC. MBN
DL K B-GCMIMIE T X i 2H, H o B-GCRILH W35 1 %=
o BIHEERTE, IR YRR DL NAGHE 1YY
mE AL, i T 1.30. 1.01 8L K 0.991%;
DOC. SOCHIB-GCIMKT-*F R4, HA1B-GCERILH
BEEER.

MBI B 5 JE TOKIR RIAA (EI3A). ABA
(KI3B) X ZR (H3D) & & A frf#fk, GA (KI3C) & &N
W T E . Hoh, IAAFIZR G B B B E BT
12.83%F110.09% . 517 b A HE (1) F K Hb_F 38+
H(EIBE). i dk A RS AR 22 (KI3F) LA & it J SPAD
(K3G) /> Al E N T 19.37%. 10.21%F116.45%.

23 ERFEEEAMIEIRRGOESE S
8/ A ireads B #9243 904 286, Hraw

/\ Jointing stage

O Tasseling stage

B2 A AR B T B AR

Pl o B4 D9 3 TR TR IR AR A A8, * RORAES %7K
Z R, DOC: VAR MBC: RUE & fik; DON: RIVA{E
Z; MBN: A MEA; NAG: N-Z;-B,D-% 5 i 2 b 1 il
B-GC: B-#i & # 1, SOC: LIAHLK

Figure 2 Fold change of soil properties relative to the con-
trol in different periods

The values in the figure are the change fold of soil properties
relative to the control. * indicated significant differences at 5%
level. DOC: Dissolved organic carbon; MBC: Microbial bio-
mass carbon; DON: Dissolved organic nitrogen; MBN: Mi-
crobial biomass nitrogen; NAG: N-acetyl-B,D-glucosamini-
dase; B-GC: B-glucosidase; SOC: Soil organic carbon

bases 7 36.55 G, it JE J5 " clean reads % & N
234 146 455, Xclean bases35.13 G. *it /i 1% J5 I
AR AT G 2250 W, B2 R IE 7K F FPKMAE RAIE «
K HR¥ AT \IDESeq 73 M1 13 2] £ KR R P % 7
FIkF K990/ (K4A), H 6074 2RI H KA
KSR, AL R ) B P A G 2k K (Zm00001d-
032724) FlW5| W -3- £, TR 8k iz & 1 1 % K1 (ZmO0001-
d022017); 383/~ 7% S ALK Rk K Bif, mHEAEK
% H1AA262E K] (Zm00001d010360).

IS GO¥g 7 e Rk B K AT Dh e 7 %, 19
F|P value<0.05[GO% 5% HL87 /1~ fEAY) ¥ it
T2 AL 2 F0 237 ThRe BT 5 1 LG5 43531 65,52 %
(571 4.60% (47°)F129.89% (261). KI4BfER%
HNGO®&EMHE P ON%H, WHHMEMmB
(GO:0009725). i & /1 3 115 5 1 2% (GO:0009755).
A KR 15 518 (G0:0009734) . A=K & 1 i v
(GO:0071365, GO:0009733). A KL N (GO:007-
1310). J& & 1F H (GO:0009768) . # & | & 1€ it
(GO:0016119) LA K A= )& R IE 4% (GO: 0009891),
Hrh 5HEYIBE A% H 354

24 ERFIEEFEMWKEGGESE S
RIGKEGG % Gt 2k [H 4115 S50 e, A I 3] 1) oK
ZRBIEFENT S5 RS EETEE . 45581
FH, X KRR A T 7SR K, gkakit
TEEILRINTAP value<0.05 i % (1K5), 73510
WA . RADARMB AR (alanine, aspartate
and glutamate metabolism)i@ % . YK & E 5H# S
(plant hormone signal transduction)i#@ &% . KR4
Y14 i (phenylpropanoid biosynthesis)i# 4. ZHH%
N &AW A i (carotenoid biosynthesis)ifi . Ye A1
Fi - fil /1 25 (1 (photosynthesis-antenna proteins) il
. MAPK{E 518 % (MAPK signaling pathway). 2%
i A=) 45 i (flavonoid biosynthesis)i@ % . H:i, 7
AR READRMB AR LY EE5HFIA
FI| 2 # 7K F(P value<0.05 H.Q value<0.05).

FIFHR#AE ) Pheatmap WX R 5 51 5
il # (plant hormone signal transduction) 4 13 [ i
ITRE AT (E6), KINEFRF] B2 R & T Y
WR GBI KEE R, WAUMAA-FE 5 25 K]
(Zm00001d033976)FiH5| Iik-3- 7, R ok iz 5 e, Il 2 A
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(A) KB RAEKR(IAA)EGE; (B) T KR AMEMRABAYSE; (C) EXAMAFER(GA)SE; (D) TARBARTKEZRSE; (E) &
Skt b E AR (F) PIASAREFTIEAREE, (G) EKH I SPADIE . * FRb%/K 2R R E(n=4). CKFRAIRALTE: TR RIER AL,

Figure 3 Effects of Chaetomium uniseriatum inoculation on maize physiological characteristics

(A) Auxin (IAA) content in maize roots; (B) Abscisic acid (ABA) content in maize roots; (C) Gibberellin (GA) content in maize
roots; (D) Zeatin (ZR) content in maize roots; (E) Aboveground biomass of maize; (F) Degradation rate of straw in net bag; (G)
SPAD value of maize leaves. * indicated significant differences at 5% level (n=4). CK represents the control treatment; T repre-

sents the inoculation treatment.

G0:0009725 response to hormone -

A
«Up regulated 383 « Down regulated 607
9 -

[0]
= §
S 61 >
g : g
Q . £
I 2
g
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B4 Bt IS B i e OKZE 7 R R 7

G0:0009755 hormone-mediated
signaling pathway |

G0:0009734 auxin-activated
signaling pathway |

G0:0071365 cellular response to
auxin stimulus |

GO0:0071310 cellular response to
organic substance |

G0:0009733 response to auxin -

G0:0009768 photosynthesis, light
harvesting in photosystem | 7|
GO0:0016119 carotene

metabolic process |

G0:0009891 positive regulation
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T T

T T T
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o
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Figure 4 Analysis of differentially expressed genes in maize after inoculation with Chaetomium uniseriatum
(A) The number of up-regulated/down-regulated genes; (B) The results of GO annotation on differentially expressed genes

*Alanine, aspartate and glutamate metabolism — °

*Plant hormone signal transduction — ®| Gene counts
o5
Phenylpropanoid biosynthesis — [ ® 10

® 15

® 20

—log:o(Q value)

Carotenoid biosynthesis - o

Photosynthesis antenna proteins —

Pathway name

MAPK signaling pathway — ° 1.0

Flavonoid biosynthesis - e

T T
0.05 0.10 0.15

Gene ratio
B5 ZERREREKNKEGGIER & ERUTE
* FIKNP value<0.05HQ value<0.05.

Figure 5 Scatter plot of KEGG enrichment of differentially expressed genes
* indicated P value<0.05 and Q value<0.05.

! | Zm00001d005609 2
Zm00001d053815
“1% Zm00001d010360
Zm00001d020100
Zm00001d033976
Zm00001d050768 0
Zm00001d000288
Zm00001d021927 -1
Zm00001d019696
Zm00001d038784 -2
~|j|; Zm00001d022017

Zm00001d018414
Zm00001d012660
Zm00001d037010
Zm00001d042779
Zm00001d013869
Zm00001d033786
Zm00001d014613
Zm00001d028793

T4 T3 T T2 CK2 CK3 CK1 CK4
El6 (M ES S SEE SRR BRI
CK1-CK4: Xt HEALEE; T1-T4: Hrp a3

Figure 6 Cluster analysis of genes involved in plant hormone signal transduction pathway
CK1-CKa4: Control; T1-T4: Inoculation treatment

(Zm00001d022017)K ik i, MMM EMEIMHE 25 iFig

HHEH, 1k K S8 2 I SAURT1HE P (ZO000L- - 5% 401 7 Bt A MDA SE AAERE ), 35 Tk
d053815) fil 4 1< 2 i1 % & (1 IAA26 SE [ (ZMO000-  F5FF IR i 5 I 17 19.37%. X 1T AR th T &%
1d010360)%K ik 1. iR TR 73 Wl FR) 2T 4 2R i A 3k AR N R AT Hh 4T 4E R 10
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P (Jiang et al., 2020). #R1M, AWF5E IR KL
B IR MR, AT ERS KR R R L
K. B-GCZ 54 R ML FEM 5 —25, SN
RNEBGFOLT Y WK RO RIVEF, W 27 4k — WA
NEERE, & A VLRE P F) E LA (Cadizares
et al., 2011). AW, HEEH L ER-GCIEME W%
BEAR, FRATTHENNX 55 55 6 70 B 7 RS FT R Ao Fi o ke
FREHMEEA % . AR 2 IR RA4ERME
Fell 7, ARAE RN R LA A AN ], AT B
739 W VI B-71 SRbE B M) B~ SR 0 Bl A B 4 K
Bty (1 % 95 2%, 2020). P4 17) B- 7 58 B g Bt AL A ) 1
B-1,4-FE 118k, B KR LT 4 = o T BSOS R (5
. APAE T K2 B BB A1) B- 7 SR pE AR
TR JE AR SR LR 4L 3R 51, 19 B 2F 48— El
TR o B T W T 1 2T A W A JE K A R 7
(Yun et al., 2001). AHFFEEY, B7E)8HKE L™
A A v i P PR P 7D SRR i AN A1 D) A S BB RS (Shant-
hiyaa et al., 2013). FULBATHEM, 5170 0 £/
T 128 i o 52 v 32 AR P D7) B- 7 5 b Tl AN A1 D7) B- 7
EVERE, M AZB-GC. UhAh, HH| B2 B /il £
FEREYF (Sato et al., 2016), HIH|HE K HHiB-GC
SRIUH &0 A g v, DA e 43 i B, 3R
BEZ TR, 51 5 I B-GCiE %

IAAFIZREE TARA KIS R kS EEZEH . A0t
FR N, BB R 5T B I R OK B AR ) R
SPADH 4> 5 & 2 8 7 10.21% F115.13%, 1 1AA
MZRE & 353 T 17 12.83%110.09%. 512k
1, .74 I (Arabidopsis thaliana)%) i (Narukawa-
Nara et al., 2016)F1 L K(Li et al., 2018)F I IR
AR B 2 UL AE )R i, JRASI 30 Py R A K
FACF RS . & RBUX PP JE IS 5 R AT R
TKAR ZR A A AEANR M B R . T ANEAE K R s
SAMGIE AR R A TR A K KA K (Kang et al.,
2014). ABFFCUESE T 5B 52 W EA [F 5 50l
A K BE 77 . I H FattoriniZ (2009)WF 78 £ B, HE4
) B AR 3R R i B . AR T, GOE 4
o AT RIS 5 HE W 3R A DG 1S 5 %% H (K14B),
KEGG & &£ A3 B /M E A @ (K15). 27 b, TK
MR B RS = A A KR IR B
PEHIE R, 3R AR G R R 1, ARIN
Rtk

B 5 EL A R TR 1) LA 0 R B AR R B I
i v R HE G B AE F 1 4 5 1 (Siegel-Hertz et al.,
2018). H = A 1E 7 & DL IR = Hchaetoviri-
din AFIB (Sato et al., 2016)%F &% 2 %% 7% (Shant-
hiyaa et al., 2013). FEJE 7 /N2 4595 (Park et al.,
2005)% F Wi H M AEMIBTR A BE MR, WA
RO 2% 3 SR TR 6 AE W 0 A2 0 i 3B (Zhang et al.,
2019). AW, EHFRAEREE KRR REK
FOERIK, ZAPMEHCERRE TN, Lh14
% Fif(Jlogo(FoldChange)21, P<0.05) (#1), %
B 42 ot PR 271 T 570 R OGS AR B L 3 R B B IR A 1 2 R
EF(Wang et al., 2017), & 7K GI0 2 R FrIA
Be, RIS /EYAE B I i U T 43 G S D (4 R R
&, MR 5E 2 Re & A T 40 4 o & il S AR
K, BARRI A &N (Kazan and Manners,
2009).

RS S B E S B IR R T A
JiE DA BT T ORAR Z 3 S AL 4 AT 0, FRAT TR A
YIEFE R e AR A A K R RBIEYAE K, R
RIUNAEDERIN . NIGUEX —HEN, B 1@ s
FEIGTE T RS BRW A BE KRR ). TR
B, MDA KR 1B ) N 2 A K A G
YA m R R, AR K Rl T ARF-Aux/IAAfG 5
T B S 3 [ 0k (Leyser, 2005). 45& AR 45 R,
FRATHR T 98 I B ) 2 5 A R 0 R AR K A E L
HL(E7). B 1) B 5 B R 3 b D AR A K
AR R IR BIRRER, XA K AR R A0 1
AR RBWBAAAUXTIHIIR, St LiEmEgm N
(Allen and Ptashnyk, 2020). [t J5 54K &K Z/ATIR1
SEA FEAE A B T g R N GE A% N (T = 4%,
2020). Z ZAE P EBEAUXT-IAA-TIRE G100K R, B
TIAA. i S AKEAEH T A KRN EFARF
(Guilfoyle et al., 1998), {#1FARF5DNAXUIZ JiE 4k 1)
EWAEKERBICHF B FE S, (R RIR R
MRk R, HREEKRE S FHTSAUR
(EBHREE, 2019) [ A1 A K K 12 3 ARAUX/IAA
(Leyser, 2005)[ A6 . |AATEIAAREIZ & 1l
CH3MMEH FHHTIE Lk, STHER. BRMRMKL
RIR 45 & (Millevoi and Vagner, 2010), fIAAR] LITE
YR REER . @k 2 5 RE R BATRE K
L, M A BT G ROKAR RN & IR 7 18 A G
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F1 HURAH R EE B LA
Table 1 Expression of genes associated with disease resistance

Gene logz(FoldChange) P value Gene description
Zm00001d032724* -1.541 0.000 Disease resistance RPP13-like protein 4
Zm00001d035172* -0.901 0.041 Disease resistance protein RPM1
Zm00001d030888 -0.327 0.227 Probable disease resistance protein
Zm00001d054090 -1.297 0.259 Protein enhanced disease resistance 2
Zm00001d041343 -0.278 0.307 Probable disease resistance protein
Zm00001d043197 -0.549 0.349 Probable disease resistance protein
Zm00001d052992 -0.251 0.368 Disease resistance protein RPM1
Zm00001d021491 -0.267 0.370 Disease resistance RPP13-like protein 4
Zm00001d041358 -1.208 0.394 NBS-LRR disease resistance protein-like
Zm00001d043233 —-0.239 0.407 Disease resistance gene analog PIC21
Zm00001d031711 -0.529 0.435 Disease resistance gene analog PIC15
Zm00001d032510 -0.632 0.473 Putative disease resistance RPP13-like protein 1
Zm00001d006873 -0.329 0.517 Disease resistance response protein-like; protein
Zm00001d007776 -0.298 0.519 Disease resistance protein RGA2
Zm00001d024681 -0.599 0.547 Disease resistance protein RPM1
Zm00001d017954 -0.179 0.554 Disease resistance protein RPM1
Zm00001d049121 —-0.296 0.582 Disease resistance protein RPM1
Zm00001d035973 -0.159 0.601 Protein enhanced disease resistance 2
Zm00001d048663 -0.180 0.611 Disease resistance protein RGA2
Zm00001d024977 -0.376 0.623 Disease resistance protein RPM1
Zm00001d014654 -0.130 0.651 Disease resistance protein RPM1
Zm00001d034555 -0.179 0.653 Disease resistance protein RPM1
Zm00001d006755 -0.260 0.658 Disease resistance RPP13-like protein 4
Zm00001d021564 —-0.936 0.681 Disease resistance protein RPM1
Zm00001d014876 -0.104 0.726 Disease resistance RPP13-like protein 4
Zm00001d037648 -0.090 0.753 Disease resistance protein RPP13
Zm00001d024975 -0.111 0.756 Disease resistance protein RPM1
Zm00001d048639 -0.147 0.762 Disease resistance protein RPM1
Zm00001d007935 —-0.593 0.781 Disease resistance response protein 206
Zm00001d007630 -0.051 0.844 Disease resistance protein RPS2
Zm00001d023923 —-0.056 0.872 Disease resistance protein RPM1
Zm00001d045512 -0.177 0.886 Putative disease resistance RPP13-like protein 3
Zm00001d044172 —-0.022 0.903 SGT1 disease resistance protein homolog1
Zm00001d045335 -0.027 0.916 Putative disease resistance RPP13-like protein 1
Zm00001d052389 -0.094 0.923 Disease resistance protein RPM1
Zm00001d048637 —-0.062 0.950 Disease resistance RPP13-like protein 4
Zm00001d048635 -0.282 0.971 Disease resistance protein RPM1
Zm00001d032166 -0.016 0.975 Protein enhanced disease resistance 2
Zm00001d053244 —-0.002 1.000 Disease resistance protein (TIR-NBS class)
Zm00001d048613 -0.031 1.000 Disease resistance protein RGA2

*P value<0.05
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IAA: £ Asp: REAIR; Ala: NAR; Glu: A&

Figure 7 Mechanism of maize growth promotion by Chaetomium uniseriatum

IAA: Auxin; Asp: Aspartate; Ala: Alanine; Glu: Glutamate
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Chaetomium uniseriatum Promotes Maize Growth by Accelerating
Straw Degradation and Regulating the Expression of Hormone
Responsive Genes

Yue Li', Desheng Hu', Jinfang Tan? Hao Mei’, Yi Wang', Hui Li', Fang Li", Yanlai Han"
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Abstract To explore the effect of Chaetomium uniseriatum on straw degradation and maize growth, C. uniseriatum was
inoculated into pots planted with maize, with other conditions unchanged to ensure a single variable. The soil organic
carbon, microbial biomass C/N, dissolved organic C/N content and enzymes activities were measured to assess the re-
sponse of soil biochemical properties to C. uniseriatum inoculation at jointing and tasseling stage. The degradation rate of
straw, aboveground biomass, SPAD value of leaves, root hormones and root transcriptomes were investigated to verify
the influence of C. uniseriatum on the growth of maize. The soil nutrients content did not change significantly in inoculated
treatments, while the activity of B-glucosidase (B-GC) decreased significantly. At tasseling stage, the aboveground bio-
mass, SPAD value of leaves and degradation rate of straw were significantly enhanced in inoculated treatments as com-
pared with the control. The contents of auxin (IAA) and zeatin (ZR) in maize roots were significantly lower than those in
control. Transcriptome analysis of maize roots revealed that there were 990 differentially expressed genes (607 down
regulated and 383 up regulated) between the two treatments. Five GO terms associated with regulation of plant hormones
were enriched, and one hormone related pathway was enriched significantly (P value<0.05, Q value<0.05) according to
KEGG annotation. Our study revealed that C. uniseriatum could improve maize growth by accelerating straw degradation
and regulating the expression of hormone response genes in roots.
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