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30.8% ~59.8% o X F4EA 96 5 FE 8 S AN 11 A 084 =Fh /K e il F , KA CO, e B Th va mT BE M 17 HdE b b
PEH A T W R (USRI AR, T 1 80 B S AL S R B e (G D ) B3 il X7 10
L 084 A, AR Xk BE W T 14 6% 1Y 4 KA A A B T AT TR R BRI R RN TR R AT BRI B R, K
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FHRH T = B2 3 0 LE 40155 3% 344 4% 2 K CO, W T B e SR AE 26 T . (B TOK AR A A A I 6 5,
R N AR BN R CO, R B2 T g F) M) IO A9 50 45 LAl = it S 58 4 — B X BB A5 SRR B, Bl W RO A
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H4 5 D BE A9 38 8 LA SR B T — 52 BRI o

XA TR I U AR MR A Y AR T FACE
hESHEKE 0938. 1 kR IR A

TN A TR — 28 A 0 TE R W 2H LN 7 X A
Wy SUR T I B IR B S e g
Wy re A ) A A Al B A O T R T AR I
AF R R P A R PR A R B R
SR AR 16 35 e BT iy T U9 £ 44 1T 52 B
ZRE. FE L EYARNTEA FERMUEY
W, Hai2 g M H B ( Saccharum officinarum
L. )m VE K (Zay mays) Bk G ( Oryza sativa
L) SRR h R BT £ R HA R e
N TE . SR, T RS T B BRI, B A
A 32 A v TR E A AR TN R Y TR
P AR SR T AT 5T, 76 AR B0 9 B 9% KT (1 BIF 50
BB,

A W 2 b 3K ) S5 R R e i Bl Y R S 5 T

ZZH5T ZMEFRITRNEY IR EIHT, 2
B AR e (He R CO, ¥ B T ) AT Be X AR
BRGSO WK B A 5 0 B 7 A R
SR B BTSSR £ 46 vh T A e TRUZE W) BE VR 0 42 Bk
AR A e R R A ER AR A TR A A P A
T 4 ) 17 5 5 O R R ST b . K R R A B
HEMREEYZ— 2t E 50% L1 E AR
B MK REAR RN R B B A e g 4G
e 2 B B JH: of 2R ok SR €O, e BE T e A W) 7 g
Rl fpZ kM EENFEZ —, HATS A MM
BRI AT R R A 03k T SO ik
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T3 BEAAR A AR, BRI T R KRS 9 AR TR 2 R
AN o BT — 1R i i D P R S i ke bR T i
(4 Jay B3 418 7T 9 AL 3 R E B K g
R AN ST IR XTI € WS KT A
AT AW # R,

RARKA CO, W BETh B 0 Rk AR 25 R 58
AEEEEW, CA SR, R CO, WP T i
AR T I RS AL R S A K REAR R
A TR e R L R AN TRt AR KR AR ZR PNE TR R R
ATl A 0 T 9 vy o A 5 L R T AR BIF S AR AT R
[E FACE ( Free Air CO, Enrichment) - & , 5% 4 X} &
Rl ( Bk AR A B, 9k B O 24 TR CO, MR ) AN
FACE Bl (RIR CO, ¥R T e Ab B, FLvR BE LE X iR
Pl 7 200 £40 mol mol ™" ) fiy PU Bt 7K A (AL 45 P A~ Hil
et it b R A e S A R ) AR R R AR — AR
454 1=y 17 P H AR KRR AL ZR N AR TR 1Y 16S rRNA
BE AT ORI, 5 78 38 7 K RS A A N AR TR R
VTR A W B Vi 2EL I, D AN ) K R 5t R R o8 AR T
XF AR AR KA CO, e B T i B Wil o7 KA

R ik

1.1 HERXHR

i [E FACE & 0L F VL5 4 3 M 1/ 28 48
(119°42'0""'E, 32°35'5"'N) , # F 2004 4F , kbF W
P M X, AFE BE W & 900 ~ 1 000 mm, 4F ¥ il
16°C, H Y068 12.3 MJ m ~°  4E 2y 1 BR8] 4 0 2
000 h, EFEMAKF 230 d, % 4 iy i Y 1 B
ZERE - AT S, KA BN Dy s KT 50 4F 23R
EAREE R KR X, HHRBA %+,
P+ L AR FAL AN R cpH 6. 8, G HLAKk 18.4 ¢
ke 2H 1.5 gkg ', 20 0.63 g kg ', 28 14.0
mg kg ' ,AKF 1.16 g ecm WK (2 ~0.02 mm)578
o kg ' KR (0.02 ~0.002 mm)285 g kg ', ki ( <
0.002 mm) 137 g kg ™', T HEFEAN B LI EC AT
B,
1.2 KEigit

FACE RS H [ SL5 X i 6 X fE A 12.5
m (%) /\ A 52 0 P AR 8, B B A A R & A TE A
Wit Hor ok R B (Ambient J) 4% 3 A E A,
HRA CO, ¥ B2 YRR CO, WRBEE, /I 355 + 15
pmol mol ™' A Lh By Xof HE b B, ] aCO, R ;5 3
APy FACE B, H KA CO, ik B2 45 % R BEL 3y 200
+40 wmol molfl, KR CO, e BT & b3,

eCO, F/x, FACE & 1 Xt I Bl Bl ML 50 A HL A2 AH 2
PP 2 18] A 22 b X LA B 1k 4 A4 Bl R R €O,
A B R

TR AR M SR AR T 2010 4F 10 10 H (UK AH
BCE ), JE R 4E T 0 oK RS G Rl BORR R ORE L
X RE AL PR A AR 2 A S 3 10 A, H Rl 96 (4% F
8 5 1L 1 084 Wit 6 5 AR R AL 8 & 4 il Ky
3.2.2.3;FACE bR R AL 3L 3t 9 4>, HorpiE
Kl 96 37 8 % (1L 4 084 7 WL 6 5 4R R FF i
FEEHI R 2.2.2.3, FHVKE K KRS ZR A 0] 5256
A, /Mo EE T IF T R oK vk
VAR R . 8Ok 96 F1d FE 8 = )& T RIA il Fl , 1T
P 084 WAL 6 5 @ T 2 s A il il
1.3 KBERRENEREY DNA 2E

IR AR ZR A T A T A 0 BE K 2 DNA$2 B

EARaE f 7 O IR . e SRR Y

HrEA YR RIZA pH 8.0 A TE ZZ o (1 mol L™
Tris-HCL, 500 mmol L' EDTA ) vt (#3 & #&: TE 28 nf
WARFL =1:10) , L 200 r min " (B IR R R 1 h
fifi #i2 2% (Rhizoplane ) fi £ ¥y 5 3 B, AR AR R Tk
A TR, Nt SR 4 W RT3 IO I AR R T
AV EIRCE I o BEHT 3 UORIES 4 YOS B 1Y 1 A
WSO UTVE J5 43 53247 DNA $2 8, SR 5t 1.2%
B R I H T KG T DNA 42 B, A H vk 45 R %
BT, AT 3 PEHLAY DNA HLJK 4574 52 BRI KT 46 4 IR
(ERFI ) A28 0 3 BRI IS 48 T 73 AR 3 1
AW MR R RET, B AN 2 X AR N 3 AE ) DNA &
S P S g

WAL iR 4 ) TE 2 b e 5, ¥R &
BY R A IR R AE KR 1Y pH 8. 0 Y B IR £ 27
MR R, LA 200 v min RS PERIR G 1 b, FH BRI
X AL ) Ak VR A AT o U A A ok U VR (BT A 4 i
W) o PRIk U FS Y R ) M R T W TR AR 2 v,
2B IR IR — BB A L U S, X TR AR 40 M AT T
WIEE o |2 JLICEE 3 YR D S5 R B b [T Ac 7K A
R AR B B A D 20 . 3 RO 1 A i B A
I, B ULTE T ARG T A= W AR TS, A i Tl 2
F SO 0 A0 L, AR R A T 0 B TR 44 ( Sodium
dodecyl sulfonate, SDS) F14K [ B K {§i 15 DNA M #
FEETHEE ok, HA S mol L'y NaCl ffi & 1
JLE. Hadl - R EMmEEN SN
O ULVE DNAFI70% VK L BEBE 3 5 » i Ja FH TEZ2 th il
X} DNA i 17 ¥ fit . ¥ DNA {47 T - 20C
#H o
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1.4 Fi—REEENF

FIA A 51 % (S1SFO07R) 47 3 fll 4= 9 16S
rRNA JEH ) V4 X, 1846 J5 1038 FH 519 & 4 AS TR
(1) Tag A28 HILL X 3 AN [RIRE o B X6 51 4 v [ B 4
& Adaptor Fl Key J7 51 L4 & T e 7 808 . HAK
SIMIH N R :5° —Adaptor A or B + Key sequence +
(Tag) + (Template-specific sequence) — 3’ i 4,
S515F i 09 51 % 4l L B 5° - CGTATCGCCTC-
CCTCGCGCCA + TCAG + (6 bp tag) + (GTGCCAGC-
MGCCGCGG) —-37;907R v i 51 ¥ L0 7k 5° — CTAT-
GCGCCTTGCCAGCCCGC + TCAG + (6 bp tag ) +
(CCGTCAATTCMTTTRAGTTT) -3°, &4 X
i (PCR) & Z 11 F : 0.25 pl ) TaKaRa Taq HS(5 U
pl ™) ,5.0 wl 910X PCR Buffer( Mg®* Plus) ,4.0 pl
) ANTP Mixture( 4% 2.5 mmol L") 1.0 wl B354
(20 pmol L") ,1.0 pl & DNA £tk ,37.75 pl K
HK, BN AR & 50 wl, PCR P34 9 J i Z% 4
F:94 °C,5.0 min;32 x (94 °C,30 s;55 C,30 s;
72 °C,45 s) ;72 C,5 min, PCR 7= ¥y & V) iK% 4
b REEE R BOR A T e )T
1.5 SEEHEIN

1553 1 BCPE 4 A 2K Quantitative Insights Into
Microbial Ecology ( QIIME ) ( hitp: //qiime. source-
forge. net) , FEBLIRUNIT « (1) XF it b B4l 4 47 T
S o U8 s AR BT i A9 16S rRNA BE R ¥ 51, I
JoT i 3 A AR HE SR < P A BE < 200 bp, oF- 3 BT i A

Gy <25, P HIBIHIRE N > 1, [6] R 9 b (1) 55 4% 1T R
NEE>6;(2) MR A Tag b5 2, BT A 097 91 73 TiC &2
XF LA K R AR 28 45 5 (3) A 97 % 1 J¥ 1) AR AL B2 K
16S rRNA A %1 13 4 A [F] B9 OTUs ( Operational
taxonomic units, FEAE 42 0) L OTUs P2 Y ) L B
&S & A OTUs S 2 4> OTU 1Y ¥ 51 %
B, I A OTU vk B — MRR TR 7 91, 18 80%
ff 75 B 7K 35K RDP Classifier "™ X J 51 3/ 17 43
FKUGE A OTU WA MW R o 262245 B
I R A Vegan F2/FAL(R v. 2.15.0) , R F M
4357 ¥ ( Principal component analysis, PCA ) J7 2 0F 5%
A W de s 2 M A2 A o

2 45 R

2.1 H—REBEENF

XiF DU A K A il AR RR AR A AR TR B 16S TRNA JE A
Fe S AT T v I R, 45 2R SR WD B s A B
FOVJE BT A 19 AR SRR 3 T 120 193 Z% v i i
9 16S tRNA JEN P F1 (£ 1) , P34 A4 i 19 57
B 6 326 ,F- X7 51K JEE 402 bp, JLF T A 7 511
PR TE T M AL L 2P SN . TR 97 % WYY
AARLBE K I, By 120 193 Z5 ¥ 51 ] 3R 265 9 503
AR OTUs (3% 2) , P 84 i 9 OTUs A%
Je 1091, #E—2 X 44> OTU vh i AU 7 1
Fror M5 45 R R 9 503 A~ A[A Y OTUs wl I

®1 SEEFINEREMEYSEKTEHR

Table 1 High throughput sequence number and taxonomic classification of endophytic microbes
T T Bl 44 A KK T 00 F 45 e
i S5 %
TKFE i b CO, 4b¥g LR Percentage of the sequence identified at different taxonomic levels (% )
High quality
Rice variety CO, treatment I 7| H pl =
reads number
Phylum Class Order Family Genus
7ZX -96 aCo, 7 343 +1 979 99.8 +0.1 98.5+1.1 88.6+3.6 87.1+2.5 34.6£9.3
eCO, 5000 =1 767 99.9 +0.1 98.1+0.0 86.7 +0. 1 85.3 +0.1 33.2+10.4
YD -8 aCo, 7101 £1 024 99.7 £0. 1 98.2 +0.9 92.2+£5.3 90.5 +5.9 24.7 £23.2
eCO, 7 005 +267 99.7 0.1 98.2 +0.1 89.0 +3.1 87.8 £3.2 33.0+2.2
TY - 084 aCo, 7 654 +848 99.8 +0. 1 98.3+1.0 89.5+4.8 88.4 +4.3 29.1+3.6
eCO, 7 633 +750 99.8 +0. 1 98.5+1.2 88.6+1.8 86.5+0.9 35.8+8.2
YLY -6 aCo, 4020 +1 782 99.3 +0.7 97.8 1.1 90.0+2.3 87.6 +4.0 36.3+8.0
eCO, 5775 +680 100 +0 98.1+1.2 91.2 2.1 89.5+2.4 44.8 £11.9
J31 Total 120 193 99.7 98.1 89.5 87.7 34.5

¥ :aC0, /R ambient CO, X HRALIE ;eCO, FIR CO, W EETHEALIH . ZX - 96 KR K AH M AP ELAD 96, YD - 8 KIRAKAE Ml H5 8 55 TY -

084 7R KA i A 1AL 0845 YLY -6 Fom /KA M A PIAL 6 5. T IF Note: “aCO,”

and “eCO,” denote ambient CO, and elevated CO,, respec-

tively. ZX -96, YD -8, TY - 084, and YLY -6 denote rice variety of ZhenXian96, YangDao8, 1IYou084, and YangliangYou6, respectively. The

same below
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10 N17(522),18 4,37 A~ H,L,62 A FF, 133 4
J& . FEFTA 9 503 4~ OTUs 1, &5 ik 8 424 4~ OTUs
B NI W T, 5 BT AT OTUs Y Lk 1] i 36
88.6% (£ 2) . HU AT FIERER ], OTUs
BOH R 617 F1227(K2) , TEZIEHITHY 8 424
4~ OTUs H1,6 039 4~ OTUs J& T v - I H N, 52

JEH ] OTUs BE 71.7% , 1 o — B — A1 & - A%
B AL o A B A 2B T OTUs & 3 iy
5.05% 14.6% F10.43% (% 2) ., Wk, T8 5
KK b AR TE T 02 5 o D0 35 0 26 ) Tl B 7
IR by -8 I T A0 2 e R A B oA
LR ii

®2 HRPANINFEITHN OTUsHERRETEREITH OTUs B2

Table 2 Number of OTUs in all the phyla and number of OTUs in Proteobacteria detected in samples

B OTUs [ E 4rte HABTE 18 OTUs 1 i 43t

I e OTUs %t H
Percentage of the Percentage of the total OTUs
Phylum Class OTUs No.
total OTUs (% ) in Proteobacteria ( % )

28 | ] Proteobacteria 8 424 88.6
v - ZEJE B 44 Gammaproteobacteria 6 039 63.5 71.7
B - A% I 24X Betaproteobacteria 1231 13.0 14.6
o - ZIE 49 Alphaproteobacteria 425 4.47 5.05
d - 78I 14 44 Deltaproteobacteria 36 0.38 0.43
K E 2 1] Unclassified-Proteobacteria 693 7.29 8.23

PUFF i 1] Bacteroidetes 617 6. 49

JEEEE ] Firmicutes 227 2.39

T H 1] Actinobacteria 24 0.25

VR4 1] Planctomycetes 11 0.12

F2FF B 7] Acidobacteria 5 0. 05

PE P T Verrucomicrobia 4 0.04

23725 5 ] Chloroflexi 3 0.03

J" i @ 1] Euryarchaeota 1 0.01

2 g 4K ] Spirochaetes 1 0.01

HK i 4N Unclassified-bacteria 186 1.96

3T Total 9 503

1 :OTUs TR 43 B VE B 50 ; OTUs J&AE 97 % (1 77 51 A BIK 3T B A5 2 49 5 1] sk AR $% OTUs 9% H F% 7 HE %1 Note: “OTUs” denotes opera-

tional taxonomic units. OTUs are calculated out on the basis of 97% sequence similarity. The Phylum or Class is presented in descending order on the ba-

sis of their OTUs numbers

2.2 AEKEBRMIRBAEREDEFHEZAR
EE AR A R, =87.7% Ky 16S rRNA
FH P HIRENS S BB L B 2ROk HERSA
34.5% WP A e B @ K (R 1), L, 5 2k
I TERDKF T BI85 BoR, AT
BHEIK A Z N A B I 09 D0 S5 A= W, o 4l A
Y 30. 8% ~59. 8% YR I ER M TR R | BT B i
[ RN N ORI S S o | £ R NS T Q2 S 7 3 <]
3.40% ~ 27.8% .6.63% ~ 14.5% 1 1.11% ~
14.6% . $HEAT BERL N E 5 M B R | 2T 181 ) R
T T T R P R X = B AT, T L 7 A% A Ak B v R 0
F B SRR
2.3 KXBRENEBREXN KK CO, REFS KM
MY KRR R N A WA AR =KL & G

2 SR W R R R AR CO, VR EE T i A e iy A
(IE g )37 35 B RH R ) K A 2B 0 3 oA P A T R R A
DERRECE2) o e, B A 7 & A il Rl
AR 2 R R, N TH - PMKERARANAER
FE D0 3 T A R0 R /0 B AR 0 o 1 PR o S o 8
i, X T KR AR 96 (2X-96) Rl g 8 5 (YD-
8) , AHXF B4l > 12. 8% F1 > 12. 0% M i A= W 1A
FERA N R 1 3 TR B, ) Ao 3 S AR 2R PN 2 A X 3=
JEBE R CO, R BE T iy 1 AR A XS = B2/ T4 T
W 43 B AR TCEE 0 TR R A R A A 2 AR, G A T
FERAR H B CO, ¥ B2 F+ i i 3 fm (&1 2a, 18] 2b) .
[ B, X%k T K AR il B 10 A 084 (TY-084 ) | AHXS F B >
2. 69 % I TA W TR BE BN O O 00 S TR R TR X R
B <2.69% WA Mol ol 2w D R ARE (] 2¢) 6
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o Oxalobacteraceae
FE Ot HOFHTE
% ;, Flavobacteriaceae
S5 60 | I A
s e% Comamonadaceae
5 | [ Wi i
\E E Sphingobacteriaceae
S 40 k- A hmss
i % Aeromonadaceae
T | I i R
2 Xanth d
=< ant omonadaceae
2 20 | I 2
g Pseudomonadaceae
& L [ asveist
Enterobacteriaceae
0 1 1 ] 1 1 ] 1 1 ] 1 1
aCO, eCO, aCO, eCO, aCoO, eCO, aCO, eCO,
7X-96 YD-8 TY-084 YLY-6
Kb B Treatment
BT A (RS i Pl A 2R 0N A TR R R X = B
Fig. 1 Relative abundance of endophytic microflora in roots of different rice varieties
aZX-96 b YD-8 ¢ TY-084 d YLY-6
T T T PEAwIRE T T T PEAwRE T T I Pt T T T
e FEDominant(d8.4%) | Dominant(59.8%) 1 Dominant(74.8%) | Dominant(58.6%) |
AT BEnterobacteriaceae(48 4%) - —o—:: - ﬁ(59.8%) E_ @8.8%) | -:Hi (30.8%) | E s
WwikRare356%) =T oomos \ "7 Rare@sa®) |77 TTTT " \| i
1B 14 B Pseudomonadaceae(6.2%) |- He- (340%) + 9.03%) |- * - (278%) | —p—t
i ! i IR '
:’ :/ I Rare258%)  |7"" """ S
MU R BlXanthomonadaceae(12.8%) - }p\{ 12.0%) F — 660%) (1219 k o
| I
I 1
A i Bl Aeromonadaceae(9.49%) 7—1 (730%) —I\— ﬁ&‘&’iﬁ(lo"‘%) - _____ i L:_ | (5.48%) fVE
) ) 4 Rare(4.43%) ; i
641 1# Rl Sphingobacteriaceae(1.69%) o 048%) + i | 0.03%) |/it 492%) + ™
U 1 1 U
I 1
AT ¥ Rl Comamonadaceae(2 43%) |- + (1.14%) { (0.54%) rlllIH 5.57%) [
l 1 L
HEHF i BHFlavobacteriaceae(2.19%) - . 682 F T ) b /'(w ©041% >
| 1
[} |
TR Bl Oxalobacteraceae(0.86%) |- l 017%) lh 2.69%) |- n&: 0.38%) l
I 1 1 1
1 1 : 1 1 : 1 1 I 1 1 :
-40 20 0 20 -40 20 0 20 -40 20 0 20 -40 20 0 20

PP RTREAERRK P AT A 2 B e ik

Change in relative abundance of microflora at family level (%)

TE: “PUIPRE RRHIN R P s TV BRE R AR 2 BRI 5 P PR IR M R R A AT e COL M G W 2 A8 Ay TE RS2 19 43 3, i N Ay Rl o () (L 34 BT A 20
PRERG S o 455 NI E 43 B AR B E Y AEaCOAL B P ARADAS )2 o YRR S5 B BEDominant (%) A& AR 2 AL o IO E P ORI X 2 JE 2 A5 B D i#iiERare (%) 7 RR AT R JEBAIG
T84 P AT 2 )3 2 Al Note: “Dominant groups” mean the microbial groups high in relative abundance, while “Rare groups” the microbial groups low in relative abundance; The horizontal
dotted line represents the boundary line between the negative response and positive response to eCO,, as well as the boundary artificially set between the dominant and rare microbial groups. The
percentage in “()” refers to the relative abundance of the microbes at aCO,. “Dominan (%)” represents the sum of all the dominant groups in relative abundance, and “Rare (%)” the sum of all the

rare groups in relative abundance

P2 ST K e o o 2 0 T A ) R X o 7

Fig.2 Change in relative abundance of the microflora in rice of different varieties

Xt oK A b A BRI 96 (Z2X-96) (#7F8 8 5 (YD-
8) A 1L {IL 084 (TY-084) , 5%} MEAH bt , FACE Bl K 7
R R B AR A A 0T = B2 AR, A /0 T A Y A X
A (12,180 3) o i, % il A 10 084 (TY -

084) i I o5 b #8094 9 o8 B (A T = B >
2.69% ) T TEALEE A AF B RE B B R L R
BRI A B R (B 2¢) o 5 % IE A B o
ST A X FEET4. 8 %M e, FACE 4b 3 F A1 X =F
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67.2% (Il 3c) . T ffi 2 W BE (A X 3 B <
2.69% ) E T ALFE IR AT IR A B B B R AT
R B AR R AT R (& 2¢) , HOMI XS F B2 w1 X R
LRhFR 4. 13% B N % FACE B 1) 16.9% (p <

0.05) (K 3c) o X T/KAd ah FlEECRL 96 Fi47 #e 8 =,
S LGRS AT AL — Bl (1 2a, [ 2b) (A%
PR W A % X R0 CO, e B T g 1) W 97 A8 5 5
KA b A 10 )G 084 AHAL (8] 2¢, 18] 3¢) o

aZX-96 I b YD-8 ¢ TY-084 I'd YLY-6
100 = . :
1 ) 1
N 1 [
1 a [
1 T [
80 -
[ [
—_ i ! [
IS | [
=
] | |
Q - a TR
w5 ¥ ] L) . i
3 - a l 1 :
r2 1) & 55
o ! 2R ! $oso5%,
= o - J oot
= 40 d o I q | | b
£ - 1 ! =
< “|
e o ]
g T ! ! ]
Y ! 77
| 5 | < /
20 953
< %5 e
| ] | 58 R
! - . N
XX % PLCK
| 0005 [ 5 R
0 ( 5 | g8

TRABIRE LB

Dominant  Rare

RSB TR VTR

Dominant  Rare

PEIARRE R DB

Dominant  Rare

PRI R DB

Dominant  Rare

i Erp R (Dominant) FIRR/DRRE (Rare) AR =B RN EI 2 B R 43 45 A P SR RERIRR D AN =R BE A3 S A 2o 1l
ArERER RZEREE (p<0.05) Note: The relative abundance of the dominant groups and of the rare groups is the sum of the relative
abundances of all the individual dominant groups and of all the individual rare groups as is shown in Fig. 2. Different letters in the figure
represent significant difference (p<0.05)

P 3 AN T K it Ao DA 2 T T R0 /0 T T AR R 4

Fig.3 Relative abundance of dominant and rare groups in rice of different varieties

XF T KA A A 6 5, R AR N AR X R
CO, R IR i 7 A 5 A A Bl OARS SE 4 — B
B, KA CO, e BETH g T MR AR N AR T L B 1
R FF G 0B B0 M B ) ) ) A T 2 B e T X i Ak
TR T A /D G R AR 6F R R JULER T IR AR B AR
Z5 A AR TR AIG SA BR T 2 01 S i T R R {1 i T R
7 XF 8 B v AR X S B 23 ) O 30. 8% FiI 27. 8% ik
T Al = b dh Bl (BURD 96 (47 FE 8 5 A0 IL
084 ) 1y i AT & B AL % i A X F K (48.4% ~
59.8% ) , KW ML 6 5 MR A N A T fF A 45 40 21
IR HE Al ity b B R B2 0%, O SR B TS AN [ R ) i
B (1E 2d, B 3d) .

2.4 XRS5 CO, REABTAEBRENEANE R
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Table 3 Multiple of the change in relative abundance of

microflora at family level

Hybrid variety

R W R I (LR R AKF)

Microflora (at family level)

Indica variety

7ZX96 YD-8 TY-084 YLY-6

W4T B} Enterobacteriaceae -0.17 -0.26 -0.17 0.46
B MR Pseudomonadaceae  0.42 1,08  0.05 —0.40
# B B A Xanthomonadaceae 0.13 0.16 0.08 0.09
ST R Aeromonadaceae 0.54 -0.07 -0.02 -0.80
WIS FF R} Sphingobacteriaceae  —0.94  6.62 345 —-0.56

M\ E B & B} Comamonadaceae - 0. 20 0.34 6.37 0.11

T FF  Bl Flavobacteriaceae -0.22 0.69 2.03 7.55
ELFR FF 7 B} Oxalobacteraceae -0.73 10.1 -0.90 -0.20
HoA B B Other 0.13 0.21 -0.23 -0.01

TE ARG B AR A R = (AR RETE eCO, AR B AP 0 AH X R
JE — A T A TE aCO, 1 AN R BE) /B W £ aCO, 1 A X A B
Note: Multiple of the change in relative abundance is calculated as ( the
relative abundance of the microflora at eCO, minus the relative abundance
of the microflora at aCO, )/ the relative abundance of the microflora

at aCO,

20
10k 0aCO0,-ZX-96
0 ¢CO,-ZX-96
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= 4¢CO,-YD-8
>~ OfF----
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Fig.4 Principal component analysis (PCA) of

microbial communities
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RESPONSE OF ENDOPHYTIC BACTERIA IN RICE ROOTS TO ELEVATED CO,

Ren Gaidi'® Zhang Huayong' Lin Xiangui' Zhu Jianguo' Jia Zhongjun'’
(1 State Key Laboratory of Soil and Sustainable Agriculture, Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China)
(2 University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract Using the new high-throughput sequencing technique, study was carried out on responses to elevated CO,
(eCO,) of endophytic bacteria at the whole microbial community level in the roots of ZhenXian-96 (ZX-96), YangDao-8
(YD-8), II You-084 (TY-084), and YangliangYou-6 ( YLY-6), commonly used in the FACE experiment in China.
Results show that the family of Enterobacteriaceae within the class of y-proteobacteria was the highest in relative abun-
dance, accounting for 30. 8% ~59.8% of the whole community. In ZX-96, YD-8, and TY-084,eCO, would probably in-
hibit growth of the microbial groups that are dominant in population ( dominant groups) but stimulate growth of those that
are less (rare groups). For instance, in rice TY-084, Enterobacteriaceae, Pseudomonadaceae, Xanthomonadaceae, and
Aeromonadaceae were the four dominant bacterial groups, of which each exceeded 14. 6% in relative abundance, and
their total relative abundance declined from 74. 8% to 67. 2% under eCO,. On the contrary, the rare groups in the roots,
consisting of Sphingobacteriaceae, Comamonadaceae, Flavobacteriaceae, and Oxalobacteraceae, increased from 4. 13% to
16.9% in total. Especially the family of Sphingobacteriaceae increased by up to 344 folds, and hence is the microbial
group the most sensitive to eCO,. However, in YLY-6, the responses of endophytic bacteria differed in pattern from those
in other varieties of rice. These findings indicate that relative abundance of microbes may probably be an important factor
affecting the response of endophytic bacteria in the roots to elevated CO,, which may be used as certain basis for the study
on variation of structure and function of the whole microbial community in response to the global climate change.

Key words High throughput sequencing; Microbial community; Endophytic bacteria; FACE ( Free Air CO, En-

richment)
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