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R oA 2 BH - 3940 B B 05 B T 94 4L AE 86R27-3 5 MHS6 8] ¥ ¥ A7 B 3 22 5 (R 7 /KRS 5 RlaY] . 86R27-3 +HEAY At 2 T 1]
(Actinobacteria) \ % FE BB [T ( Rozellomycota ) it A Xf = B 1 3 & F MH86 (P<0.05) , T 2 AT 1 '] ( Acidibacteria) |, T % 1 ]
( Ascomycota ) BN 32 &R T MHS86 ( P<0.05) ; - HEfk AE Y 7% T AE Fiti {7~ , 86R27-3 - M 40 A A1 X 15 &40 v o RE
F KT MH86 (P<0.05) , N4 BEHA A - R AR ER VA I AR 2 6 P W 1 5% I8 7 A 2 5 I W%, 57 A8 308 R ol 290 1) 7 4
AR R A S B4 AL AE s 5 MHS6 A HL, 86R27-3 A4 - 38 T 51 Ly BB A = B A DA 384, An7e K R R IR AR B A 9 A HE R
FE B AR WG TR Bl T TR 8 I T R [C T D RE A T B W3 B AIN (P<0.05) i LA BERA 1) 3h iy 9 e A RS A= A= )
B SRR R RN U Y DR T AR B BB R 5 (P<0.05) . E 8 PCR 20T 86R27-3 1458 rh i 7= A B 4l B merd
A 3= 3 0 KT MHS6 (P<0.05) , [RIAT , 38 B 2 nift JER A AAN BT amoA JER B A AL AN B nirS FE R 1) =F & 7€ 86R27-3
P B EAR(P<0.05) o £5 FRTIR I A B HE TSR JEE R /KR ( 86R27-3) Wof - 3 4 A7 ki 2L 1 199 B 5 2 VA 2 i), {EL AT 5 ] e
T A TR 8 L R IS A X T R B e A 1 R A D RE R T R AR AR AL O B RN T RS I AR W T R S R
SR AN Ge AL S E KRS s i E RS s DU RESE A 5 vmnal i

Effect of low-methane transgenic rice on microbial communities in paddy soil
SONG Yana™ ,ZHANG Shanshan, HU Taijiao, WU Mingji

Institute of Biotechnology, Fujian Academy of Agricultural Sciences Fujian Key Laboratory of Agricultural Genetic Engineering, Fuzhou 350003, China

Abstract: The low-methane transgenic rice is an ideal rice material for low-carbon production of rice. The production of
methane is driven by microorganisms in paddy soil. Changes in soil microbial community composition of low methane
emission transgenic rice not only affect paddy field methane emission, but also affect the stability of soil microbiological
system. In this study, the differences of microbial communities and the abundance of functional genes in paddy soil with
between low-methane transgenic rice (86R27-3) and wild-type rice (MH86) were analyzed by high-throughput sequencing
of 16S rRNA gene or ITS gene and fluorescence quantitative PCR of functional genes, such as merA (nifH .amoA and nirS.
The results showed that there were no differences in a-diversity of bacterial communities in paddy soil with between 86R27-3
and MHS86, and the a-diversity of Shannon, Simpson and Pielou_e index of fungal communities in paddy soil with 86R27-3

were higher than those of MH86 only under the tillering stage of rice. The differences in the community composition of
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bacteria or fungi in paddy soil with between 86R27-3 and MH86 were also not obvious based on the analysis of B-diversity of
microbial communities. However, under the heading stage of rice, the relative abundance of Actinobacteria or Rozellomycota
in paddy soil of 86R27-3 was significantly higher ( P<0.05) than that of MH86, and the relative abundance of Acidibacteria
or Ascomycota in paddy soil of 86R27-3 was significantly lower ( P<0.05) than that of MH86. The functional prediction of
soil microbial community showed that the abundance of bacterial functional groups for soil metabolism of nitrogen, sulfur or
manganese in 86R27-3 was significantly lower than that of MH86 ( P<0.05) , such as nitrate reduction, nitrate respiration,
thiosulfate and sulfur respiration under the tillering stage of rice, aerobic nitrite oxidation under the heading and maturation
stages of rice or manganese oxidation at maturation stage of rice. Compared with MH86, there were decrease and increase in
the abundance of soil fungal functional groups of 86R27-3, such as the abundance of its Undefined Saprotroph of
Tremellales, Pseudeurotium, Fusarium and Westerdykella significantly decreased ( P<0.05) under different growth periods
of rice, while the abundance of its Animal Endosymbiont-Undefined Saprotroph of Pichia and Undefined Saprotrophthe of
Lasiosphaeriaceae significantly increased ( P<0.05) under tiller stage of rice (P<0.05). Quantitative PCR analysis of
microbial functional genes showed that the abundance of methanogenic bacterial merA gene in paddy soil of 86R27-3 was
significantly lower ( P<0.05) than that of MH86; and the abundance of nitrogen-fixing bacterial nifH gene, ammonia-
oxidizing bacterial amoA gene and denitrifying bacterial nirS gene were also significantly reduced (P<0.05) in paddy soil of
86R27-3. In conclusion, low-methane emission transgenic rice (86R27-3) had no significant impact on the composition of
soil bacteria or fungal communities, but could change the relative abundance of major species of bacteria or fungi and the
abundance of some bacterial or fungal functional groups, and significantly reduce the abundance of microbial functional

genes in paddy soil.
Key Words: low-methane transgenic rice; microbial community; functional gene; high throughput sequencing

i BRI 2 SR H e (CH, ) 9 R 2RO 2 —  HARHECR 29 5 2k TP BE HECE 19 12%—26%" . Fd
F R BEHE SO A 2 B0 A= D SR R ol 3k Bk sh i FR e = A Uk B R i A 2

KA A A PEAR PR E BOG AR IE AR AR BRI 8 A 2z fa B 1 S5 K R A W~ e 2 5 i A T PR e
I SCBE P 2R G R g 77 AR i i 14 328 7 2 Dl /R Y PR g i 55 B R A e A 77 ) S B e . A4
A, B BT BRI R e AR B R ZZ (Hordeum vulgare L) ¥%5%IHF Hususiba2 FER 55 KRG 6 7))
(K 43TC , K Hosusiba2 FEPHEEALKRE , 55 Y TORPRLEEN 7 1 H O R HE R A SRR ADRE 5 B A K
Rt LBV P e HE S0 PR 7 R A 4K 2 A R e B o F) DR T SR 8 309%0—509% ), S8 1 i/ e
HERL AE LA RS ™ 1) FAR

W5 A B, AR Y Be e E DRDK R B2 T /KRG A3 977 A 5 3B, B e bR 9 A 5 1) R sF 0 /0 170l
FIRIA AR R BT, KRR R AR A0S | b s v BB TR R Vi A A8 A 42 B8 I 35 T, AT A1 1 A 1
R

PCEYIRSN T 5 3R BB AL, Sl A Wy it v 200 1k B R ) - A A5 R ST AR T 5 T
P R MEFRATAL BT R ol AR OGS RE AR W AR S BEA T, A, S5 A M AR 4 U R
A B S st R A Bl A A A A AT, Fe B RUAT nafH BE DR 2 AR AR amoA FE IR L KSR AL ANTAT nirS JE
ST RESE D Y F B2 5 DI RE , 2 AN L e 181 8 S R R e L i) B BB A

AR e HI IR B DR K RIS 1 1k 1) LR I 358 4 3 i 0l 1 ik o b R R 2 Y BEAR R DR VA W 4
WAIHE A SR AT DRI D | TR 0 A A P B SR A | M 52 W FG A A7 1T RE B8 ol A= W % 0 AR A
HRE. BEAN, 8 AR ZR I I A 5k B W) i A FH 38 1) 7 ik R AE W 1) D DR R SRR 7 ), 7T BE 2 i)
THERCEVIREE I Z R RTRET R AR b HE O B DX KR R A% 35 S IR T PR e bt HE , Xt 2 Al
il R HE ORI il Bz e LA BB S0 (FU: R 75 2o MO SRRl B I v 4 S5 D RE S 1
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TR S R GERIRGE 5 AT (A DG T A TR, 2 e e PR P 0 R I BT e 20 ) B 58 22 A B O F 52
N

LI, oo 300 0 7 A R E W A AR A I T B — O e e W A R A
ZREERBETE A T2 AT, A, BT M R A B AT 1T R A R PR KR S A R R B R A
LR ARAL ™ ST I 5 S e 0 £ PR AR B ol A 0 Y g 3 A 0, 8 BR8P K R AR B b 3 o
A AR R B4 SE X T 168 PRAF XA e DT, R IR AR LR Y R R T e TR
il 4

T B AR P e FE T o DR RS Xk AR A O A ¥ 1RO 52 ), AR AT 57308 e 0 - 98 4 1 R R ) e 3
Fe, B RA nifH 2N BN amoA JE N S AL A 8T narS R R F G2 T merA ZE A %E 1 PCR 43
M, 1025 Wt 1 A0 R e HIE TR R DR KRS S A Wit 28 5 D RE RO AR AR B0 , S FLNE ] B oA 2 e DA 4
HE T BB ARE

1 #RERHE

1.1 HEAL

T 2019—2021 AFH#AT 1 3 A HH R far 1206, 1o e b a7 A A8 RO R BE 77 LR 036 (26°11°N, 119°16'E)
AMFFE I H R GG RS T 4 3k P AR A v )36 2 2 W L (R I I i 52 [ 2018 1565 334 5 R IL LIt
[2021]%5 2518 5) , X565 B A1 F o HE R 2k /K ARG ( 86 R27-3) B L 107 Ay A 4 3k (R BT A= BUAL A« BHK 86
(MHS86) [ 2 b3 RN B 3 Uk, 6 A~ HR/NXBEHLHES , /NX A 35 m?, o IR ZZ Hosusiba2
SR HAL T-DNA 24 pCAMBIA1301-shellb-hvsusiba2 , i i 4 AT B 7 1 5 ALK R« WK 867 ( MHS6) , 85t
AR H A Hosusiba2 FERAE5 KRR R 86R27-3., 150 /K A Ak 4% 114 A 7K AR P i) 785 B e 24 M MR AIEA 7
P O, SRR . pH 5.78, AL & & 19.50 g/kg, % B B S 2008 1.19 g/kg,
0.25 g/kgH1 18.26 g/kg, FRUA W B0 &350 123.62 mg/kg 25.67 mg/kg F170.23 mg/kg, AR KAE
VEm RIS B 5 H 046 6 HAHGR i 9 A v F Ao, fa e [ SRR A B4R Rl 1Y) H ]/ X HES 5 A
F—3,
1.2 SRS CREE

TEE NI ER 3 4E TOK R/ BE] PR A s R AR R 098 R 5 OB Bk &R 0—20 em TR JE
112 T8 R/ DOCREM HHER A 1 DRSS BERESL38 2 4y, 43 T SRR W a3 A R - AR
W5E
1.3 TIERUEY DNA $E2HL

H FastDNA SPIN Kit (For Soil) ( QBIOgene ) [ 71| & $2 B + 58 i 4= 9 &2 DNA, DNA #5120 °C R 17
R,
1.4 HIEBAEYNTOLE & PCR

H Real-Time PCR System( ABI PRISM7500) 4" &3 73 51| %F [ 20 0RT | 28 S A0 20 AT L S i £ 4 7 A FE B BT 1)
DIRESEH AT 45X 952 B PCR 207 (R 1) o ORI AR R AL HEFERE 5 £i5 19 DNAL uL, SYBRPremix Ex
TaqTM (2x) 10 pL,ROX Reference Dye Il (50 x)0.4 pL,51%45 1 uL (10 pmol/L A= TAY T2, i) 4l
IKANFF 2 BARAN 20 pl, PGSR 5 95 C AR 30 s, SRIF HEAT 40 INEFR , BEMEHRAEME 95 °C 30 s, 1B
IR BE LR 1B K] 40 s, ZE A 72 °C 40 s, 38 3845 B B9 PCR 471G 7 ¥ s B 1) pMD- 18 44K
(TaKaRa Kif ) J5 LASURL DNA SARHE S, 10 F58 B B TR DNA HIFERRERRZE |, 3RA545 D) RE 2 4 (4 b
HERM AL TR 53 B, nifH :9.00% 10°—9.00x 10° 5 DL #/ul. . amoA : 1.42x 10°—1.42x10° 5 D1/ L. nirS: 4.38 x
10°—4.38x10° 45 D1/ L. Fl merA :4.56x10°—4.56x10° 45 D5/ ul ArifE 26 19 R 3473551 0.99, 37 848508 4351
491.02.,0.99.,0.98 F11.01,
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F1 THEEPCRISIMRT HEHNF

Table 1 Primers and amplification conditions for real-time PCR

PHKE0.01%  BXRE/C

S Gkl o .

. Amplification Annealing
Target gene Primer sequence

length temperature

[ &0 nifH 2N nifH-F; AAAGGYGGWATCGGYAARTCCACCAC 458 61
Nitrogen-fixing bacterial nifH gene nifH-R; TTGTTSGCSGCRTACATSGCCATCAT
FEAALITE amoA JEH amoA1F; GGGGTTTCTACTGGTGGT 290 57
Ammonia-oxidizing bacterial amoA gene amoA2R ; CCCCTCKGSAAAGCCTTCTTC
LRSI nirS FH nirS4F : TTCRTCAAGACSCAYCCGAA 336 3
Denitrifying bacterial nirS gene nirS6R; CGTTGAACTTRCCGGT )
72 HUBE R merA A merA-F; GGTGGTGTMGGATTCACACARTAYGCWACAGC 470 53
Methanogenic bacterial mcrA gene merA-R; TTCATTGCRTAGTTWGGRTAGTT

1.5 B Y e i e

i1 VIR AR VAR R A A RN W) A AT AR A 5 TR v Y e 5 40 M. AN 3G 16S rRNA V3—
V4 [X (338F; ACTCCTACGGGAGGCAGCA/806R: GGACTACHVGGGTWTCTAAT) , ELE 418 ITS V1 X (F;
GGAAGTAAAAGTCGTAACAAGG/R ; GCTGCGTTCTTCATCGATGC) , Ilumina & 5 , 3458040 8 F QLIME2
(2019.4) BRAFEATHHT L 5 5E, TE 9T % AR EE K0 i T it ) 91 3R 2 3RA5 1T 40 B BHRE 57K 7 F
(432 Te ) IR JE HEA T E IR a- ZREME T, (35 W Fh 2 & FE 84X Chaol | Observed _species , 22 FE P45
# Shannon , Simpson , %) 5] FEFEHL Pielou_e S8 55 FEFEHL Goods_coverage'® ; i Bray-Curtis I B S A7 #E 7% 41
R B AR BRI ) A BN R R R IR B-Z2RRVED IR R T 40 7] 22 5 1) PERMANOVA , Anosim Al
Permdisp f EPEAREE > . BRI ERERT 20 7 A9B A R (v3.2.0) 15 Ml pheatmap (1.0.12) #4124 4
T2 AR ™ LT MetaCye 5088 %8 FH PICRUS® (2.2.0) BAAFDEATREE I RE T , 22 43 Bray-Curtis #
B (D) RE A IC  AEOE S S Ak AR5 ] FAPROTAX (1.1) Fl FUNGuild (1. 1a) B 28 56t 40 1 1 2L 2
HEATTRON , 3BT BUEC A A B B R Re R F 2
1.6 FERRA 1T

WCIRES 4% /NIX B S AR KA 43 B0 2 Bpbk = i ZEH AR R T A AL R B R &, MYA
HLETHE NYS525—2012 J7ikillE A4 4 2 | 2 W RN 4 0 e SR A AR R WL/ T 85, 40 e AT oL I &L LR
B RLIOE SRR Y KT R RS A LTRSS T, B pH (1:2.5 H,0 248 (H i
SE o o, A LTI A e R TR AT A A AU BT 43 IR FH R % 0.5 mol/L NaHCO, 3= 42 1l
NH,OAc 2 JIEE L
1.7 HdEar

HHE A A A Microsoft Excel 2007 k44, 4b B[] () 24K 2 7 255397 ( one-way ANOVA ) & LSD 0.05
KV PR BG  HT SPSS 17.0 #pE™

2 HREHS

2.1 JKFEMIRES 3BT

TR AB AR A 1 1 B i 25 R s (38 2) AR e HE s e 56 K A (86R27-3) 5 B A= UK A ( MH86 )
FAAB AR 25 I % Bk P B A A B B 2% 57, {H 86R27-3 MR & T8 18 3 IL T (P<0.05) MHS86;86R27-3 1
ZEMAT LR B35 5 T (P<0.05) MH86 , —# AR R A LAk & 1 25 57 N I 3 ;86R27-3 AT (W &R/ L & % &
BELT (P<0.05) MH86 , FLAR & iy 2B & L 035 T MH86 (P<0.05) ; AR ZE M T AR 2R 10 480 3 1k 7
86R27-3 5 MHS6 A% A W 225,

3 R TOKFRE AL PRIR AR AL Ho ) IR SRS R OK R A BE M B e, W3 T (P<0.05) SR
BRI ; 4 B 86R27-3 15 MHB6 1) 3T RCA & it e Ay W i 22 55 (FA &80l & 38 i g (1K
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T (P<0.05) J5 4 ; KRS R T 86R27-3 (1) 13 &4 B0 7 5 1o I T ( P<0.05) MH86, H /K Fe it 2 M il 1- 458
PR A R I, R T KR 2 BRI A S REL (P<0.05) 5 T3 WA & f 7 KRS A [ A= 75 30 B AN [a] i Ao ]
Y00 1 35 25 5 ORI A LB 1 9% pH (EA I FAIR, {2 86R27-3 5 MHS86 [A] A W] i 22 57

FH AT L, 5 A UK A (MH86 ) LA, A% F e HE A e 25 R AR (86R27-3 ) AR 22 T4y i il /b T A R bl _I- 3568
Tk BARHGNN , EARBE IR 53 fat S A S0 & i A AR B R BN A a2

x2 FRESMKBEKEVE FIEERTE

Table 2 Biomass, nutrient content and yield of different rice variety

TR T . y
Dry weight HiL 25 B H Hbre
s Organic C/% Total N/% Total P/% Total K/% -
7J(-*Huuﬁ‘ of plant/g & Yield of
Rice variety
e LSS e WA e RE e RE e WA plant/g
Shoot Root Shoot Root Shoot Root Shoot Root Shoot Root
86R27-3 41.5£6.7a  13.0£3.0b  72.1£0.72a 64.4+5.03a 0.73£0.03b 0.79+0.04a 0.22£0.02b 0.14+0.02b 1.97+0.18a 0.67+0.16a 48.2+7.0a
MH86 48.5t4.1a  35.1x4.4a 67.4+1.96b 51.8+8.03a 1.10+£0.07a 0.75£0.07a 0.30+0.0la 0.20+0.0la 2.60+0.40a 0.90+0.06a 54.8+9.9a

R BN IR (B 5 W), BI85 P AR FR 225 8.3 (P<0.05)

*3 AEMMKBLELEER
Table 3 Chemical characters in the paddy soil with different rice variety

AR

~ Availability N g1
I KR v((ilAdlkl‘ ity Availability P Availability K OﬁELE\Z/ pH &
Growth stage Rice variety 4 (Olsen-P)/ (NH,OAc-K)/ reamce pH (H,0)
hydrolyzable N)/ ( ke) L (g/’kg)
(me/ke) ek (me/ke)

S BEH) 86R27-3 121.8+25.5a 32.4+4.5bc 86.0+1.7b 24.3+1.8a 5.63+0.06a
Tillering stage MH86 124.6+6.4a 40.6+4.8a 95.0+1.7ab 23.4+3.6a 5.60+0.00a
S 86R27-3 88.2x11.1b 28.7+2.0cd 87.0+11.7b 23.1+0.6a 5.40+0.10bc
Heading stage MHS86 95.2+8.7ab 40.3+3.3a 107.3+15.8a 23.8+1.9a 5.23+0.23¢
) 86R27-3 91.0£14.7b 22.9+1.7d 62.6x8.1c 24.8+2.6a 5.43£0.06b
Maturation stage MH86 85.4+25.6b 35.0+2.4ab 49.3£4.0c 24.3+1.0a 5.40£0.00bc

R BAR AT AR E2E (R 3 ) | Al B85 5 7 B8 A 3R 22 5 .3 (P<0.05)

22 FEH IR YRR S

AT 5 2 AN B 16S rRNA V3—V4 R ITS V1 X FFRE B W T T PCR 734 K il 5l v
Hordr X 168 rRNA 3 DR v i il e AL A 20781 3 536 692 4%, 3445 RE L O PR BE Sl 117 889 4%
FLIR ITS FER MGG BT 51550 3 806 392 4%, F- XA RE 5 BT IRl 126 879 %%,

H B DR A 283 B ] L 24 10 2858 (5 A0 B E 1Y 95% L) I, 43 ) A A8 JE 1 1] ( Proteobacteria) | J&
BEFH ] ( Firmicutes) JZE 1] ( Actinobacteria) iR FT 5 ] ( Acidobacteria) £ %5 [ ] ( Chloroflexi) LT 1]
( Bacteroidetes) A fLUZ T ] ( Nitrospirae ) | 7% 8% [ | ] ( Planctomycetes ) | # 3 [ ] ( Cyanobacteria ) 12§ ¥ jf 5[]
( Gemmatimonadetes ) , H SR 1] JEEBE TR ] AT T ] BRI B 1) RIS 2 B 1 1K US4 oy A TG 2 1Y 32.7%
15.4% 14.1% 13.2% 1 9.8% , Je AT RS H HSRAN G LA RE . thak 4 AT 00 oK AL TN K e
LK ARG (86R27-3) I AR T B 1) NSRS B 1] ) A Xt 32 5 5 M9 A6 AU /KOR ( MIH86 ) W0 AT FH I 22 5+ 5 /K AR ) B
HAA A 86R27-3 - HErfr (0 JSERE G 1A X B2 35 = T MHB86 (P<0.05) 5 /KAH FF RIS, 86R27-3 + )
PRI TICER TR 1 AR 3 B 4 3 55 T (P<0.05) MHS86, 17 LR AT B I AH X =F B I 5 IKF MH86 ( P<0.05) ; [F]AT, L
BOKAEAN R A B I N A S A AT UL 2 B R 55 M AR KRR 3 b AR TR TR T RN B AR B AR, A
)V W SR AR AR 5 2 A4 ot Pl KRR - S8 TSR T 1) Bl 2 v 1) 80 R X 2 BE R K Rt 0 BE A | SR AR 5 s TR v
TR, TR A B 1] AR 2 AR /K R 23 B 55 R AR S T AR R & 4 &1 (P<0.05) o AT Dl 7
JKAFFFAEIA I 86R27-3 15 MH86 1) - HEAH b AH X 42 B8 22 R K A 2 AN 1T BRI T 1T T RN RRAT 1 17 A AR =
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JEZE 5 W3 (P<0.05) , HIX 2 DB TRIRIN 32 BE K R A= B e o Ae 7 25 5

x4 TRGAKBLETZHRE THENEE

Table 4 Relative abundance of main bacterial phylum in paddy soil with different rice variety

HF W Growth stage S BEW] Tillering stage S+ Heading stage AAIY] Maturation stage
KA Rice variety 86R27-3 MHB86 86R27-3 MH86 86R27-3 MH86
VAT TR B I 31.2+1.2a 33.345.9a 32.240.9a 35.240.7a 33.2+0.8a 34.9+0.4a
Relative abundance JEREER ] 22.2+3.9a 17.8+2.8b 17.4+0.4b 14.8+1.4bc 16.6+0.6b 12.8+0.6¢
of phylum JCERTRT] 21.3+1.2a 19.1£6.7a 17.6+0.6a 11.7+0.9b 12.5+0.6b 9.2+0.1b
FRIEFER 1] 6.5+1.3d 6.9%1.4d 9.420.6¢ 11.5+1.2b 13.5+0.8a 14.8+0.7a
BRATE] 8.9+1.0a 11.3£3.2a 10.0+0.7a 9.0+ 1.4a 8.9+1.0a 11.3+1.3a

PRI I E bR 2E (R 3 ), A= R FHRA R R 2257 B3 (P<0.05)

B ITS FEPRIN 725 5 36 ARG - 38 H F 56 1] ( Basidiomycota ) X 32 B f ey, 34 o LR R A9 52.3%
ZIE MK F2EH ] ( Ascomycota) #5355 ] ( Mortierellomycota ) F1 2 % E 18 '] ( Rozellomycota ) , ¥4 (5 EL 1 &
Y 16.4% 3.1%M 1.5% , AIRIALBR AT UL (3 5) ,86R27-3 -3 b A HT- T8 | AR X = BE 7R /K Rl 73 BEID) fik
FALT MH86 (P<0.05) ; /KAEFFREIINE 86R27-3 -3 T 3 [ TAYAR XS F2 2 i IR T MH86 (P<0.05) ; 7E/K T
Sy BEWIANST RESY], 86R27-3 - B P Y B PR ECRRT I AHG B2 2 0l 35 5 T MH86 (P<0.05) 5 /KA 4% 2 7 I P - 1€
AT VAN FEFEAE 86R27-3 il MHB6 [A] A W 22 5% . EAMAT UL 2 AS/RAF AR BEIH 1 1 93 7 B T 1 AH
Xof = B SR TSR A Y], AR T AR FE B AE K R 43 BT R S A AR R B . LR
SRR KR YIS AR TP e HE O HE DR KA (86R27-3) 55 7 A= UK A ( MHS86 ) M v i) = B LR [ TAH RS
JEBAT 22 57 ABAE Sy BESGT R I — 38 TS H0 1T 1T B0 I L ) ST RE R 1) A X B A A A
Pt

x5 ARESMAEIEIZEEETHENEE

Table 5 Relative abundance of main fungal phylum in paddy soil with different rice variety

A 1 Growth stage /Y BEM Tillering stage F+FH Heading stage A Maturation stage
KR Al Rice variety 86R27-3 MH86 86R27-3 MH86 86R27-3 MHS6
DT TAERT = BE/ % T 45.1+14.1b 67.1+2.8a 54.6+6.3ab 42.7+17.3b  50.9+17.2ab 53.2+5.5ab
Relative abundance FHER ] 8.5+2.2¢d 4.9+0.1d 12.8+3.7hc 39.1+4.5a 17.2+5.3b 16.1+1.7b
of phylum B 1.420.3b 1.6+0.2b 2.2+1.5b 1.9+1.5b 5.220.3a 6.420.8a
BPEETA] 2.9+0.2a 1.420.1bc 1.60.1b 1.2+0.2¢ 1.2+0.3c 1.1£0.1c

PRI I E bR 2E (R 3 ) , A= FR FHRA R R 2253 B3 (P<0.05)

P24 = BE I 20 37 8 ) 5 BE R 22l SRS IR (8T 1) S8 1 0 b =R BE A i 3 i e s, i 141 1
T UL, A T ST 200 1R 2% T B IR AL, 1 S e K R BT 86R27-3 55 MHS6 /K AR it R[] 5 , LR AE 7> B
WIHY 2 ASTKFE SRR B2 K RS SE R T B MHS6 86R27-3 MK K 5 iU iy 2 Ak RE Sh A R 2 |5 540 BE
e, ULHIKRE A 7 09 10] A S 20 B ) 2 P25 S5 T A AR A P IE] B9 25 5 . XA T rp e (0, B A 3R
U R/ 8T K B, R 3 b 2 ASZHTR T8 SJA- 15 1 Aquisphaera (34 &1 €4 HL B (5, 7F 86R27-3 Hl
MH86 [8] 25 58K, e WIHAR X = BEAEK A 73 BEY s I 86R27-3 MK T+ MHS86 , i 5 Y if /iy 5 = T /5
H KRS E TN, B3 e SR B Methylocystis 1B {4 E 86R27-3 FIl MHS6 [8] 22 bk, HH:
FEF B35 R i 8 TR 5 WA T KRS SR AR 86R27-3 55 MHB86 (1) +- 34N & J& KDA4- 96 . Mycobacterium
Fe IMCC26256 9 LR, 22 57 0, W H A S B2 i i T Ia 4

P L 1] L KR A N - S R W R 2E AR 2 A OK R S R 86R27-3 5 MHS86 1] 14 e B2, S
I 2 AN 7K it F) S8 L T ) o 2 B ) SR B g i, U I /K A ] 86R27-3 55 MH86 ) 1 338 L 1 47) il
ZH A L BRR AL, I AR K RS S AR 8 2 AR KRS SRR ), 48 B Echria . Chaetomella |, Saitozyma FI
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HE P 5#511IRBG-13-54-9 Chloroflexi RBG-13-54-9 203

.. . BRFTHi 1 JSubgroup_18 Acidobacteria Subgroup 18 I

—E.. B | @B EITISIACLS Chloroflexi SJA-1S o
- WFEATE Marinobacter

. . .. 4725 B JKD4-96 Chloroflexi KD4-96 I—1.62

.. ... N XA EE  Mycobacterium

. .. BRI R 12Hikk  Clostridium_sensu_stricto 12

.. .. MR ZEFUFT )R L #idk Clostridium_sensu_stricto_1

.. .. MR ZFEHUT R BOBIMK Clostridium_sensu_stricto_9

.. ... ML EE Oryzihumus

|

.. W RKEE Nocardioides

. . . IKERHE B Aquisphaera
B [ kw184 Agricultural Soil Bacterium SC-1-84
B D e Haliangium @
. . FEHIH B HIMCC26256 Thermophilic Oil Bacteria IMCC26256 Rt
. .. HELFTEH B Methylocystis Mt
T o
Rm

H

_|: ... FHEP 1] Echria Ascomycota Echria

B5eWi® Chaetomella
. .. JER&ERH B Saitozyma
.. IR H B Apiotrichum
LW bR P
O U g Papitiotrema
.. . BRI B Pyrenochaetopsis
T BN R Wesierdykella —
] -.. MG )E Clitopilus I 204
_[..... N Mortierella
... . WisKBJE Phialocephala 0
_[.. ... TR E Talaromyces I
.. ... B IRHEE Acremonium -1.31
BRI )E Paraphaeosphaeria
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FiEREEEE Kodamaea
... R R B Pseudeurotium
... WRII )8 Fusarium
N
N
&

|
=. . HEWE Penicillium
.. . MR Lecythophora
sz E:

1 FRE&FMHARELEARMERFZNIHARRERE
Fig.1 Cluster heat map of bacterial or fungal communities in paddy soil with different rice variety

Rt: 86R27-3 S} BEM] Tillering of 86R27-3, Mt: MH86 /3 BEll] Tillering of MH86, Rh: 86R27-3 57#8}Y] Heading of 86R27-3, Mh: MH86 7+ &Y
Heading of MH86, Rm: 86R27-3 i }J] Maturation of 86R27-3, Mm: MH86 {3 Y] Maturation of MH86
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Apiotrichum 4 4~ T J& 4 & @ 22 /R HoAH X 3 B 7F 86R27-3 1 3 vp & T 7E MH86 + 3 v, Talaromyces |
Acremonium . Paraphaeosphaeria Hyphopichia .Kodamaea . Pseudeurotium . Fusarium , Penicillium F1 Lecythophora 9 1~
T i FAE (22 7 HARD R BEAE MH86 - HErR Ry

HIH AT UL, 18 S S A0 Pt 2 e M T, L = 50 1 i 2 PO MR Y e R i e i PX /K e (86R27-3) 5 7 A=
RU7KAE (MH86) 8] Y 22 5 5 7E /K R 5 R R B e o e i
2.3 SR YIRS 2R

A I R e 5135 A s T A SR 40 B R B TR VR Y - ZREME R RN 6 B, B 6 L, 2 AN /KAE R R
i AN R BV ) Fh = & FE 5% Chaol  Observed_species 75 /K 7643 BE ] | 55 F8UGT 0 Rl 0] 8] 47 47 76 12
T A, HAE 55 FEHR 2L Goods_coverage MITZMTREAG, 1 2 76 /K A U I I 2555 T (P<0.05) 73 BEM 1
J5 B TEIKAE A 2 AR T (P<0.05) 73 B ; 7K R 25 A= 7 I N LS AN R AR v 1 o- 2 FEPE TR £UTE 86R27-3
55 MH86 [A]35J0 . & 1E2E 5%

HARE T SRR B - ZREMER BT UL (3R 7)) Ak R 2 BEMT , 86R27-3 1Y L S L A & 2 REME R AL
Shannon ,Simpson NS R EL Pielou_e ¥ 3 & T MH86 (P<0.05 ), T 7K R 55 75 1 A1 s S BF Shannon |
Simpson X Pielou_e 7E 86R27-3 5 MHS6 [A] 19 2= 5 A Fi- 5 35 5 FL I BF V% I 0 AP £ & JE 45 21 Chaol , Observed _
species M 5 FE 5 EU Goods_coverage TE45/FE B BA B B 22 5%,

x6 ARMMKRELEARFEEN-SEEY
Table 6 Alpha diversity index of bacterial communities in paddy soil under with different rice variety

Shannon Z# Simpson A

EHH T FHBER  EEERRK ok v P BEREK B EAREK
i . . . L3 ER RS .
Growth stage Rice variety Chaol Observed_species . Pielou_e Goods_coverage
Shannon Simpson

TEEW 86R27-3 6254+2315h  5222+1854bec  10.48+1.15a  0.9969+0.0031a 0.8517+0.0537a 0.9704+0.0137ab
Tillering stage MH86 6029+2166b  5053+1527¢ 10.16+1.35a  0.9927+0.0097a 0.8270+0.0822a 0.9722+0.0135a
FHEH 86R27-3 8056+186ab 6490+58abc  11.22+0.03a  0.9987+0.0000a 0.8859+0.0011a 0.9592+0.0012abc
Heading stage MH86 8425+351ab  6910+127ab  11.42+0.05a  0.9989+0.0001a 0.8951+0.0023a 0.9570+0.0029bc
IR 86R27-3 8800+219a 7082+84a 11.21£0.03a  0.9979+0.0001a 0.8767+0.0015a 0.9525+0.001¢
Maturation stage MH86 8739+18%a 6821+137ab  11.31+0.04a  0.9987+0.0001a 0.8884+0.0014a 0.9533+0.0011c

FPBAN PR (R 3 W), F—FIBF R AR R 253 8% (P<0.05)

R7 TESWKEIEEFRHEN-SHEEER

Table 7 Alpha diversity index of fungal communities in paddy soil with different rice variety

- - ; - o She 2 Si " . ;
) KiaR EEmn by o R Simee YBIEHR R
o : A ZRER R .
Growth stage Rice variety Chaol Observed_species . .. Pielou_e Goods_coverage
Shannon Simpson
g =t 86R27-3 575+139a 573+138a 5.05£1.02a 0.8192+0.1278a 0.5564+0.1378a 0.9999+0.0001a
Tillering stage MH86 575+14a 572+15a 3.58+0.20b 0.6064+0.0425h 0.3907+0.0216b 0.9999+0.0000a
FHEH 86R27-3 604+59 603+59% 4.62£0.30ab  0.7548+0.0579ab  0.5008+0.0303ab 0.9999+0.0000a
Heading stage MH86 839+335a 837+335a 5.02+1.04a 0.8154+0.1297a 0.5191+0.0742ab 0.9999+0.0001a
A 86R27-3 723+326a 719+324a 4.54£1.07ab  0.7533+0.1362ab  0.4798+0.0803ab 0.9998+0.0001a
Maturation stage MH86 617+105a 614+104a 4.64+0.41ab  0.7705+£0.0475ab  0.5011+0.0309ab 0.9999+0.0001a

FP BN IR (R 30, F—FIBF IR P AR R 2253 8.3 (P<0.05)

P 2 D A T - SR A B B BRI R v B- R PR AR R AT . L 2l DL, 2 AR b A AS ) A 7 0T 0
A B RV LRI B TE R AR 1(PCol ) A — @ SO MRS, e rp sl -5 70 BESUI ] A i s Ao, 1] 4
SR BRI Vi LIS E A AR U5 7 B IR A7 A — R 22 5 s KR 20 BE U] sl B BT IF , 86R27-3 55 MH86 1) 24 1A
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PC2 (31.7%)
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-0.10 } A
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PC1 (35.8%)

B2 AE&EMKETIEAEMEREENELRSHT
Fig.2 Principal co-ordinates analysis for beta diversity of bacterial or fungal communities in paddy soil with different rice variety
Rt; 86R27-3 S} BEHA Tillering of 86R27-3, Mt; MHS86 4} BEHA Tillering of MH86, Rh: 86R27-3 7] Heading of 86R27-3, Mh; MHS86 i
Heading of MH86, Rm: 86R27-3 it Maturation of 86R27-3, Mm: MHS86 {3 Maturation of MH86

TR A BN AE £ AR PR 1(PCol) BUEARAR 2(PCo2) AR A B 1 B 25 ; FF RV i 86R27-3 5 MHS6 7F
PCol ARl F5E 1 BE B0 K, S BH LA B 3 -+ R0 B A 78 4 i) 22 SR K — 28 (&R S 41 0] 22 57
) PERMANOVA , Anosim } Permdisp {2 EPERLAY P AEHII KT 0.05 (3 8) , 32 WA 20 T V% 4L L AE 45 1 R i 1]
PR wEER,

Pl 2 AT DL BRI E SR A AN it ) T SR LR VR A LA RUTE 2 Al T B ARBE AR L 0, 41 )
25 5 1 ZE R A3 W 4 A SR W T TR RV 2 AR A5 B ) ) 2 St 0 B TR 31 i K (3R 9)

M LR RE R o Jo B ZREPETT UL B4 BERI Y 5 BB AN AR B HE R SE K R (86R27-3) 5 1F
A= UK AE (MH86) ) T 3E20 T sl FL A I VR S REEA A B 25 5 HRFR At B E 225 .
2.4 FEH T HEREY YRR

FH PICRUSE2 (2.2.0) F#A45%F - S8 40 T I EC T (R BV DO BB 0 45 SR an 1] 3 s, Al UL, e /KA 43 BE I 5%
T SIS, R AN B A A, 86R27-3 5 MH86 114t 498 41 1 i L 1 A V5 D) B L T WIS 72 4845 1 (PCol)
B EARKR 2 (PCo2) b T , 261 86R27-3 15 MHS6 1t + 398 21 1] 5 L 1 AE 75 T RE 4H A L A AR
AN, HEHEEAS AK R A [ A= 75 9 AT 0L, 86R27-3 Il MHS6 1) - 438 41 127 55 EL 12 7 74 ) A A T B s 1Y 20 A 24 A
— A, I - RN B B R D RE AL K R R TR A B I E— e 2 57
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%8 BELEAEMEANEREELER

Table 8§ PERMANOVA, Anosim and Permdisp tests of significant differences among soil bacterial communities in paddy fields

B2 ITTT 20 AR B IR
4l 42 HEAR KA Permanova Anosim Permdisp
Groupl Group2 Sample size Permutation - » F » - »
Rt Mt 6 999 0.837 0.806 0.037 0.492 0.127 0.452
Rt Rh 6 999 1.699 0.091 0.556 0.111 0.893 0.715
Rt Mh 6 999 2.012 0.102 0.556 0.111 0.465 0.878
Rt Rm 6 999 3.074 0.101 0.556 0.126 0.736 0.435
Rt Mm 6 999 3.237 0.108 0.556 0.108 1.017 0.065
Mt Rh 6 999 1.433 0.090 0.370 0.105 5.467 0.410
Mt Mh 6 999 1.884 0.103 0.444 0.099 3.443 0.381
Mt Rm 6 999 2.691 0.107 0.556 0.101 4.791 0.100
Mt Mm 6 999 2.727 0.088 0.556 0.083 6.013 0.111
Rh Mh 6 999 1.900 0.107 1.000 0.112 2.798 0.054
Rh Rm 6 999 3.599 0.100 1.000 0.104 0.812 0.102
Rh Mm 6 999 3.435 0.085 1.000 0.098 0.476 0.091
Mh Rm 6 999 2.488 0.117 1.000 0.103 1.244 0.098
Mh Mm 6 999 2.375 0.080 1.000 0.104 4.632 0.092
Rm Mm 6 999 1.763 0.110 1.000 0.095 2.877 0.062

Rt: 86R27-3 43 BEW] Tillering of 86R27-3, Mt: MH86 4Bl Tillering of MH86, Rh: 86R27-3 5 #1l] Heading of 86R27-3, Mh: MHS86 5+l
Heading of MH86, Rm: 86R27-3 & #A #] Maturation of 86R27-3, Mm. MH86 A # ] Maturation of MH86. Permanova. B #t £ 5T 77 2 73 #r

S 1y

Permutational multivariate analysis of variance; Anosim: #H &) % 43 #F Analysis of similarities; Permdisp: & ¢ £ JC &

multivariated ispersion

®9 BHIBARHEHANEZEREEMRE

¥ Permutation

Table 9 PERMANOVA, Anosim and Permdisp tests of significant differences among soil fungal communities in paddy fields

NCRIESTwiE DT kN ey B LU
41 42 HEAKL B Permanova Anosim Permdisp
Groupl Group2 Sample size Permutation - » - » a »
Rt Mt 6 999 2.002 0.095 0.556 0.103 1.315 0.296
Rt Rh 6 999 1.724 0.099 0.519 0.102 0.788 0.903
Rt Mh 6 999 2.151 0.097 0.259 0.278 0.138 1.000
Rt Rm 6 999 2.423 0.097 0.259 0.092 0.324 0.483
Rt Mm 6 999 2.644 0.103 0.556 0.077 1.114 0.243
Mt Rh 6 999 3.761 0.101 0.667 0.104 2.335 0.084
Mt Mh 6 999 4.063 0.107 0.574 0.096 0.724 0.116
Mt Rm 6 999 4.279 0.109 0.556 0.099 0.642 0.645
Mt Mm 6 999 10.149 0.090 1.000 0.098 0.324 0.104
Rh Mh 6 999 3.011 0.199 0.333 0.339 0.276 0.058
Rh Rm 6 999 3.554 0.117 0.556 0.112 0.141 1.000
Rh Mm 6 999 5.668 0.104 1.000 0.103 0.889 0.086
Mh Rm 6 999 1.571 0.205 0.111 0.216 0.037 0.471
Mh Mm 6 999 3.021 0.218 0.333 0.202 0.541 0.111
Rm Mm 6 999 1.821 0.105 0.407 0.097 0.423 0.898

Rt; 86R27-3 Z}BEM Tillering of 86R27-3; Mt; MHS86 43 BEI Tillering of MH86; Rh: 86R27-3 5l Heading of 86R27-3; Mh; MHS86 F 1l
Heading of MH86; Rm: 86R27-3 i Maturation of 86R27-3; Mm: MH86 {4 Maturation of MH86

i —AH ] FAPROTAX (1.1) F1 FUNGuild (1. 1a) £508 2 23 51 X5 4 1 S B0 1R DR i i 25 1 an 2k 10,11
s, KRG EERAIY | TN 3] 86R27-3 FiF M -+ 338 v 5 Al R £ 34 L FE I ( Nitrate reduction | Nitrate respiration ) |
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E3 AEMEMKETEARNERERIAE LT LRI
Fig.3 Principal co-ordinates analysis for functional unit of bacterial or fungal communities in paddy soil with different rice variety
Rt; 86R27-3 S BEM Tiller of 86R27-3, Mt; MHS86 43 BEM| Tiller of MH86, Rh: 86R27-3 5% F# 1] Heading of 86R27-3, Mh; MHS6 3 f# il
Heading of MH86, Rm: 86R27-3 i{{Z\4] Mature of 86R27-3, Mm: MH86 A2l Mature of MH86

W OIREY AACHIRER S AR ( Fumarate respiration |, Thiosulfate respiration ,Sulfur respiration ) A& 19 41 7 Tl i
REFEE Y W2 T MH86 (P <0.05) ; 86R27-3 5 B 4 11 At s 40 1) - 38 i 480 0 i 19 1 %80 1K ( Aerobic nitrite
oxidation ) AT M H S EI 4% 1L ( Manganese oxidation ) i B D AERE 2 Bt 1 & IK T MHS86 (P<0.05)
BeAh, T A H 4484027 5 57 ( Chemoheterotrophy ) F1 55 75 54k & WK f# ( Aromatic_compound_degradation ) fY
ANTE D RERE F B AE K R 4 BE 0] | 5T R 0 N i 0 ) AR VR B 3 BRI (P < 0.05) , K A 4 BE YT L Ok R
( Fermentation ) F1[& %/ F ( Nitrogen fixation ) 41 78 T RE A =F & . 35 = T AU M U] ( P<0.05) |, 17 4 3384k
I (Tron respiration ) S B FR R PFIE ( Sulfate respiration ) 2 B D BEE 3= B AE K AE S5 R i vy, 0 38 = T BE N
FIEAM (P<0.05) o HHILAT UL, 58P AERUK RS MH86 LA, A% FH Be e JE Kl 86R27-3 Liferh — b2 5
A AR A R AR 40 B S RE R R B PRI

HIZ% 11 Al DL, 86R27-3 A I -4 rpr K46 BT D RE 73 28 BT R TN = 2 . IR T MH86 (P<0.05) , i/ BE
MR AR E UE AR B H (Tremellales ) | 57 F3 A9 K 2 S A W) 08 #4028 B4 B ( Pseudeurotium ) F14E J] 1 J&
( Fusarium) IS 0 A 2 SO A 75 3 EG TR ( Westerdykella) ; 10743 BEST 1) sh ) DN e A A TS A A ) B iR T
BEJE (Pichia) F1 K 2 L& A 9 & #h Bl ( Lasiosphaeriaceae ) A T 3= & | 2= 86R27-3 i & /& T MH86 ( P<
0.05) . LA, 2 Al FiUKAE 58 g AR IR} (Pseudeurotium ) AT AT ( Fusarium ) D BEREFITIN 55 4 7K A
rBE S AR T SRR ] ( P<0.05) |, 1 A A9 A A B R R R U A TR 85 B B ( Thelephoraceae ) T ERE
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PR RS T B ASREI (P<0.05) o phtnl DL, A I - 88 3 0T D RE S I R B2 AR /KA i b K A 7 30
[T AFAE 2 57

x10 AEGAMAELEARTEDERTNERE

Table 10 Abundance of prediction main functional groups of soil bacteria in paddy soil with different rice variety

4B W Growth stage Sy BEM Tillering stae FF I Heading stage I Maturation stage
IRAE R Rice variety 86R27-3 MHS6 86R27-3 MHS6 86R27-3 MH86
ifiE2H Functional group

125 3% Chemoheterotrophy 17007+8354a  23109+9038a  9646+602h 7268+1265b  6053+445¢ 5552+269¢
IF4A A2 5357 Aerobic_chemoheterotrophy 13322+9403ab  18381+6015a  6995+557h 4632+963b 4107+328b 3770£218h
K% Fermentation 2817+942a 3935+863a 1668+164b 1664+229b 1119+134b 1043+100b
B A MZAMNT A1 Predatory_or_exoparasitic  1011+227a 966+499a 1138+127a 968+226a 845+44a 845+106a
£ 5% Methylotrophy 859+269a 805+256a 974+69a 943+158a 809+35a 729+83a
kS AL AW f# Hydrocarbon_degradation 897+145ab 827+239ab 963+76a 897+139ab 759+47ab 689+70b
zﬁiﬁﬁfizﬁiompm " 665+182a 1159+685a 742+114a 973+178a 588+31a 664+46a
FH 55 3% Methanotrophy 801+233a 725+331a 928+67a 861+140a 739+41a 673+70a
iiﬁiﬁim%ﬁﬁ_ degradation 1670+414a 1258+259a 740£52b 486=126b 257+27¢ 196=19¢

[ %1 FH Nitrogen fixation 1668+813a 895+233a 553+38b 420+135b 361+16b 395+27h
BRIFI% Tron respiration 350+151b 472+357h 841+151a 884+115a 462+18b 522+44h
BiRRERT I Sulfate respiration 384+203cd 292+205d 652+103ab 895+174a 539:+41bed 615+40bc
Y Z Mt Cellulolysis 434+119ab 391+201ab 553+25a 379+82ab 301+45h 298+35h
JtBE F 3% Photoautotrophy 556+398a 423+162a 326+48a 271+80a 283+45a 312+35a
HAREL AR Nitrate reduction 287+48h 1111+180a 114£9¢ 168+62¢ 67+28d 51=16d
TSR EL I, Nitrate respiration 223+83h 1024+166a 74£12¢ 82+23c¢ 38+21d 23+16d

B DIREL TR Fumarate respiration 130+21b 972+ 164a 49+8¢ 39x13¢ 25+6d 23+7d
WACERFRELIE I Thiosulfate respiration 192+25b 835+138a 60+10c 41%13cd 32+8d 40=4d
WEIFI Sulfur respiration 230+36b 833+137a 37+7cd 46+13¢ 28+15¢cd 20+13d
IS iE R EL S fE Aerobic nitrite oxidation — 71+38c T1x42¢ 125+24¢ 290+49a 215+22b 302+46a

I % A4 Dark hydrogen oxidation 200+103a 149+75ab 86=17bc 67+21bc 49+16¢ 40+11c
R 2R Reductive acetogenesis 156+133a 126+57ab 84+9ab 62+19ab 42+14b 40+12b
ARBEBESMi Xylanolysis 103+49a 125+26a 79+25ah 77+41ab 35+24b 37+29b

% Ak Manganese oxidation 132+60a 72+22ab 88+4ab 4319be 39+9¢ 60+8b

KRRV ARE2E (EE 3 ) | Al —AT80 55 7 E R Rl 3R 2252 .3 (P<0.05)

2.5 FAHHERUEYDIREI N E R

FIFZEEE 7 PCR FAR AT T8 I 385 A Yy th RS 25 W 4 Firzs . 853 R KRS 5 R0 A AR
PR 86R27-3 1l 3L R B nifH He R K S ACAN B nirS FEPR () 3 B 44 8 (KT MHS86 (P<0.05) , 4 BEH
FBAIN IR 86R27-3 (1) 138 24 AL A R amoA FEPR 3= B2 L i KT MH86 (P<0.05) , KFE& AT N
86R27-3 14 177 B2 merA FEPH FEBE 2 2% T MH86 (P<0.05) , AJ UL, ZEAI% FH et 52 K /K 7% 86R27-3
RS 3 rp AN HBE DI RESE R merd 1325 25 B B BRI, 5 3 W RUR R R AL AH DG i A= 1 D g
PRI A A Sl 2 R AR 100

3 itig

3.1 FEHE BeHERR
g HH 2 H B 19 = AV HERIR , IR AEAR 2R W8 St v W e 38 W Ve R nl 8% 48 iy €O, H, . &
FRER S5 fAT B0, FERR R K DRSS, 72 B e T R FH X B8 /N3 T IR W i A 7 T S8 I = A B BE , I = AR 1
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Fig.4 Abundance of microbial functional genes in paddy soil with different rice variety
A [EIBE nifHl 2K Nitrogen-fixing bacterial nifH gene, B: Z A ALANE amoA ZEH Ammonia-oxidizing bacterial amoA gene, C: JEHALLNE nirS
H:A Denitrifying bacterial nirS gene, D: 7= H 5E 5 merd 3 K Methanogenic bacterial mcrA gene; = {3 .3 2% 5 (P< 0.05) Significantly
different ( P<0.05)
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TAE YRR AL a- 1 B-ZAEPE S 2R I ANAE K e 43 BE IR Jo HE SO R DR /K A (86R27-3) - S EL TR HF
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