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Abstract
Background

4LSWLSWW4 EZENMEFMRY MLI Q ENR RYXMBREPIEGSVLEXAD MAGSTW MPWWR XETNIEPVENHY] S

| HETLNET\EG WWWLEXP EH S 4 ND Q SFMMEXER EIX VQ N \EPJ VIIEABR ' SR IRK XLI TSX RAEPSJI
X1 \LMSWLI Y QNBSFNQ| XS XERNS\Q NMVERFR 4 WS JIS\Q VW EHWY EZENMEFR JSVTEERXYTXEQ MW
WYH MN\ETSWH X EXTERX\ M. CSRAEWRK 4 YTXEQ |7 GVRG K\F MK YRH VH TR A HEQ SYRX\SJ 4

EV EFP ) SW.ETI HWIRGKFEGL \PGSQ Q YRMVWAR LT \LMSWILI V' | R NRK XE\ E W Q&I HNR 4
Q SFMMEX8R

Methods

: | WRGIHX SGSQQSRFI ERKI RSY TI WGSRXEWRK R4 | © GVIRG YTXEQ ERHKV[ I Q NREVEV M
E K\EHVIRXSI X S HMI ' RXVEY\G WSJ 4 XKIR WTI VILSWLEX 874 SWSGOTLSWLEXA &E] SZEV 64&
8LI \LNISWLI ¥ FEG{ \FEPGSQ Q YR [ EWEVWWVWHF] 7 \62%EQ TRESR WUYI RAGRK ( BE ERERWW
JSGYWH N H VBIFNRK XL WYGY SIXLI FEGK \REPGSQ Q YRWVWMI RIVIGENBR SJ 3 89 WHNII \f RAZR?

| RUGLI HNR HWI I RXXE EXQ | RXVIYROIBREPQ | )EKI RSQ M TV HEHBR ERH GSSGGYW RA R S\O

Results

4 V&Y\G WERH P ZI RW WX H MR HMI Y RALMISWILI Y FEG{ \IEPGSQ Q YR VWWYGYVY %LML RYQFI VSJ
HVOI YRR | RMALI H3 89W |V SFW\ZI HYRH V4 H TR X HGSRHUWERWMR LI 4 M~ GVIRXKI RSY TI
QENRR FI FBRKNAK >S 9GWSFEGY VB TL] YQ 8LI 4 M~ GURXKI RS TI HARSXW.S[ VWMRVIGERX
HMDOI Y RG WIR LT \LMISWLI ¥ FEGI\IEPGSQ Q YR EVWQFR K\§[ N N HMI \f RX4 VeY\@ W4\ HB H
QIEKIRSQI TG PWW.S] | HXI | RWALQ | RXSJ FEGI \IEPIYRGMRWMRZSIZI HNR 4 Q SFMVMEASR NRLI
\LMISWLIV SIXI 4 ™ GURXKI RS TI G'PMEXHM 4 H TR X HGRHWERWSLI R X S\OERER W

V' ZI ER HXCEXNROLI \LMSWLI SIXI 4 M~ QURXKIRSA Tl YRH V4 H TR X H GSRHYSRWXLI FEGK \IEP
GSQQYRY LEWE LMLI VRYQ FI VSI RSH WERH | HKI WLMLI VEZI \EKI H KV | ERH GYWW K GBI | GYIRX
[ LRGQTEVHXS LI XIEQIRX M. STXQEP4 PZI P

Conclusion

SYWHEEWS] | HXBEXALI YTEQ SJI\ SKI RSYWRTYXVY WL HNR X EWVQFR SIE4 GSQTI X RX
QMBEFNQI NI 4 N~ GQUIRXKI RSY TI GSQTEVYHXS X1 |7 GURXSR WTTSWRKOLI L] TSI VWAL EXLI
WRGM TVWWY JSVLI 4 YDEQ | RKEKIWA R~ QUIRXKI RSY TI WIR W Q FISAG\ EESRALNI N LI
VENQ MBEFNBQI 8LIW YWBA MPTEZ X1 [ E] JSVIYXYV 1\ TI \KD | REXSR END NRK EXI\ TRS LI
GSRXMAY X8R SI X MA GSQ Tl X RXQ MBEFNQ | S TEERXK\G] X ERHH ZI ISTQ | RXNR E\ERKI SJVENAA TI
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Background

UKVBYRYY H QERHWEFSYX  SIXI KRSFEPTLSWLSWW4 T\SHYGIBR? A%GSRK [ ML XLI \ETMI[ S\P
TSTYRBR K\S] X ERHXLI NRGY EVIRK H Q ERH JSVISSH LI I ME WHRVIGERX\MYV SJLYQER \ TRSVEXSR
SI VBV VBY\A WRGYHRK 4 ' YW RXQ SH RVMBNIGKE  » H TR SR SI4 \'VBY\G WF] X1 ]I EV

2 A LML MXAR [ PR KB ND TEGKSR EKVBYPY\EPT\BHYGIBR? A\BRVEER® EFSYX  SIXI [ S\
VEMWLLS] E LML GETEGY SJ!\ MK TLSWLEXW?  A-R&EAN[ LML MSR SIXI QEVR[ S\BVWTTRVV
SJ EKVBYRYVY T\SHYGXVVIRG X ETTREERSR SI TLSWLEX J A WVARENKI B 1\ @ | HWTRERXH Q ERH)
GEYWIRK E VWRYIGERXEGEYQ YREASR MR LI VBVT\G! P 2 ASLMVBIPKEQ 4 \I TV WRXAER D TSVERX
VVB\G XS Q MHEX Y| KFSFEP4 GIMIMGSRVIMRK VR E WNEFR VWEX K] S T\BQ SX EK\KBYPY\EP
WWWENREFNVBY 2 A

%TNMSEPGR MR Q SFMNMINAK 4 PKEQ NRVBIRMWTE] | HF] LI VBVIQ MBSFISQ1 ; LV X1 \BP SJQ] GSWLME
M/ | FPGRS[ RJISVTRERX4 YTXEQ [ | LEZI ERDMHCRS] PHKI I KEHRK X.I GBRXIEYABR SJ FEGK \IEP
G5Q Q YRMVW? A&EGH \IE NRLEFMARK XLI VBVIEY EFP S VBFYFNMII NMS\KER\G4 ERH Q NR \ERMI S\KERG
GBQ TSYRHWGSRZI WRK WEFR 4 NEGIBRMRS VBRYFR TLSWLEX RAV?  AQENRR X\BYKL X
T\SHYGHBR ERH W GI X8R SJ S\KERGEGHM/ X EXEGKEWALI FSWASI Q | YEPISRA P EVIRK SWLSTLSWLEX W
2 A)ZMIRG WS WEXTLSWLBEEWWASQ QNBES\KERMQWEY QSV |© GVRXRXLI \I PEW SJ
SWL.STLSWLEXW? AERHX.EXLI] EY EGMEXHYRH V4 H TRXHGSRHMBRW? + Al Zl RMRREX\EP

| RZNBRQI RX\V? ASLI EGMM SJVEVIQ MBSFNEPGSQ Q YRWVIW REFRWXLI ETTREENSR SJ NRVGRYFR

VE\A WSJ TLSWILEX NREKVGBYRYVY 2 A[ MLSYXGSQT\SQ MIRK LI NP2 ASLIISV

YRH WYERHWRK XLI GSRXYBR SJXI \LNISWLI ' QNBSFNQ| SR4 Q SFNMEXSRME Q] TV \f UYMIX

S B H Z1 FSTQ 1 RXSIWWENREFR VWEX KMWGSRYKEXRK \ HYG H\Y PERA SR 4 ETTREEXSRW ML
T\S! XEFP O8T | MW

LI KI R AGBGSQ TSVIMBR SI X1 LSWKTHEERXMSRI SIOLI H X \Q NMERXNSI LI \LMSWLI V' Q \BSFNEQ |
SHRV I WHXS EWXLI SLSWKKI RSY TI > 1 JJI GX? A-RXMGERA\ XGQ Q SRFI ER TEERXMEV

GSRM Y HE KSSH Q SH PS WYH TRERXQ MBSFINQ | X \EGIBRW? ALS[ 12Vl W1 GYG
GSRAMYX8R SJIQ MR \EPI PQ 1 RAWWGE. EWA R LT W NA\EGIBRMWTSS\P YRH WAMSSH -RCMMWYH) [ |
L] TSLI VI HXEXE GGQQSRFIERKIRSY TI PWM ™ GVRXVR4 YTXEQ [ LIRK\E MKYRH V4 H TRXH
GSRHUSRWVY MWSR LI \LMSWLI VY Q BSFNBQ1 XS QMHEX I FEGDSI4 F] | RIWALNRK LT \LMSWLI VY

[ M 4 QSFMMNVAK Q NBESS\KERMQ WSLML] TSXI VI EWAVHF] GSQ TEVRK LI \LMSWLI \I FEGL \IdP
GSQQYRWWWSI X S GSQQSRFI ERKI RSY TI WGSRXEWRK R TLSWLEX YTEQ | GURG M 4 17 GURX
ERH4 M~ QURXK\E MK MR E K\EHVIRXSI XM WTI ILSWLEX 874 SWSQATLSWLEA &E] SZEV 64&
3 YW WPAMH QSRMEX L[ 4 VYV ERHEZENMEFMRY Q SHYFEX X1 \LMSWLI V' FEGI \EPGSQ Q YRM
EWVQFR MRGQQSRFI ER VV ZI ERRK XBEXL] LSWKTREERXH TI RHWEXP EVIKNVR TEWX SR MAFEGK \IEP

GSQQYRM JSV4 YDEQ

Material And Methods
Common bean genotypes and phosphorus sources
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8LI GSQQSRFIERKI RS{TIWWRGIH 96 -QTINEHSV4 1" GURXERH(SV 4 M~ QVRX [ IV

TV Z8YWP GLE\EGH \MIl H VR L] F\STSRBMWHVIWEW © GVIRXERHNR © GVIRXR4 YTXEQ ? A; | WRGKH
X SVE\A WSJ TLSWLEX FEWH SRXI MVERYFNB] XKIP WTIVILSWLEX 874 [ LML ME \YEHW
EZENEFP VBY\G@ ERH\SGOTLSWLEX &E] SZEV 64& [ LN \f MWQ ENRP SR TRERXI \ YHEX WERH
QMBES\KERMD WEGHMN )SFI GSQ| EZENEFR ? A

Quantification of phosphate fixation in the soil

8S | WEFRVIL X1 VBN K\EHVIRXYWH IR XL FIBEWE] [ | WXYT ERI\ TI KD | RS UYERAM I TLSWLEX
'\EXSRMR X VBV 8L MERER WAERS] | HYWS T HBOLI EQ SYRXSI TLSWLEX X EXW.SYRFI EHH HNR
X1 VNS SPER NI H VW HEQ SYRX\SITLSWLEX JSVI EG. XIEXQIRX 7YTTRQIREY *MA *M
P ZI R\VSI TLSWILEX ERH  AKLE" SJ4 3 J\8Q XMIP WTIVILSWLEX 874 SWSQRD
TLSWLEX &E]SZEV 64& [ IV EHHH)>S  AQPTSXVGSRENNRK VBVERH A TXYRH VKV | RLSYW
GSRHMSRWbL'  { LYQMI JSV  HE] WA | TNRK GSRWERXVBIAQ SIMXY\Y 8LI V&Y\G WSJ
4 3 [ I\ XKIP WTIVILSWLEX 874 4 3 KBYRHNMRFEFPQMPISV QN ERHTLSWLEX \BGD
&E] SZEV 43 714 %P3 x| 3 ' E3 1K3 2E 3 / 3
1R3 KWYRHISV QM & XI IRHSIXI XWKI EQ TSX] EWERERWH S UYERM X.| EZENEFP 4
7YTTRPQIREY *MA F] GSRD I XKBQ I X.SHI\XEGIH[ M BRI\ GQERK VWREXLI 0EFS\PSY SJ
7SMV) Q F\ETE ) RZMBRQ | RX. EKYE\IRE 74

Experimental Design and Bioassay

SLI NTIVK® 1 R EWGSRHYGI H YRH VKV | RLSYW GSRHWBRWEGES\HWRK )S E JEGS\EPVAI Q1 GSRAW \IRk

X STERXKIRSYTIWA4 | © GQURXERH4 M~ QVIRX X SV&Y\AWSJ4 874 ERH6&4 ERHJISYVRZ P

K\EHVIRXSI4 MR GSQTRA B \ERHSQMI HH WKR[ M| ZI ' TREEX W* SVXLI 4 K\EHVIRX[ | YWH4 H TRXF

GSRHUSRWO [ MLSYX4 EQI RHQI RX ERHEQ | RHQ | RXNGSW W 'SRHAK XS 0 0 ERH
0 SIX| EHZM/H4 \F UYM H)S E LML T\BHYGIBR SIGSQQSRFIER 7YTTRQI RE] SEFRA

7YTTRQIRE] *MA  8LI VEMYWHNRI I\ TINQ | RX] EWSPENR HASQ X1 I\ TI@ | REP | HSJ

) QF\ETE ) RZNBRQ | RX. EKYE\IRE 74 ; | WRGIHEV TV WRPM VENRISVXETNMEPGSRHUSRW[ M 5[

4 GBRARX QKHQY ©M T, ERH[ M. RSLMSY SJ4 J \AIEXSR 7YTTRQI REY] S8EFRA

8LI I\ TINQ I R EWGSRHYG{ H YRH VKV | RLSYW GSRHMBRWIR A TSXVGSRENBK AKX SIVBRQ TX
YRH V! | HGETEG] ZEYMBKABQ XS 8LI QSMW\ [ EWN'WXSRA SVX M | 21\ HE] YVIRK[ EXV

SVRYXNMRXVBEIYXBR GSRENRWK ' E 23 , 3 1 ERH1K23 , A1 [ LML[ BEWYWH
12 HEJWYRWES] | \WBKWEX 6 [ LIRVEQTRRK[ EWTI\IS\QI H 8SEPWTTR SI2 NI EQ. TSXF]
XITRHSIX NTIQIR EW QK RQKZE' E23 , 3ERH MQKZ®1K23 , 8Ll

EZI\EKI XQTI\EXYV EFSRKXI I\TINQI RXZEWHFI X IR ERH  {' GSRHMSRWQ M MEORK GSQ QSR
FI ERK\S[ X N2\WF XGTNEPG EX WERH REXV\EPTLS)STIBHE\BYRH A A MALXHE\O
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Phenotypic characterization of common bean

8SZI\K TLI RSY TNMEHII Y RAWFI X |1 RXI KIRSY TIW[ 1\ TI\JS\Q | HERERVWASI I M GLFS\STL] P
MH\ 6'L- F] RSRH W/GM QIXSHW74% 4P / SRE1 MSPE LIMLX, ERHWSSX

HEQI XV 7L( MHYWRK WEKI | \WKXKISREX PEJJYR IN\TERHH M FIJSV X.I ETTIEERG SJ4

H TRX8RH | GURG WQTXSQWSLI VEQI TE\EQI XWA[ |\ ERERWHI[ LI RXI | WXWWQ TXSQWFI KER XS
ETTI EVHWRKOLI | RHSILI ZIKDEM WEKIW: 6 ( YWRKOLI §S[ | MK WEKI 6 FIVi W6' L- |
ERH7L( MLl RYQFI VSIRSH WTI VTRERX 244 [ EWER'G ZI Wil H ERHEX VXLI VEQ TRRK SIXLI
\LIMISWILIV L \BSXM [ WO\EKI N | X] RBERSLSPISWWYGYY ERERVMELI D EKI WSJ | EQ \BSX
[ 1V SPEN HNRVERR V0% Y4732 ERHLI XEMA[ | I GERSYIEX H YVIRK VBIX EV ; W86, >3 0

61 KI RX-RWYQ| RXMRG 5 YI FI G' EREHE GSRVWAI \IRK XSEP\BSXP ROL 860 \BSXWTI \| GRPEV E
67% \BSXOSEPZSYQI 68: ERHEZI\EKI HEQI XV 6S( M %X VXLI \WYGY\EPERER VWM\SSXA[ | I EM
HWIHEX\8SQ X Q TI\EX YRAGSRWERX] | MLXOS H X\Q MR \BSXH FISQEWV6( & 6MLXEN VLI

VEQ TRRK PEZIW |\ HWINERII HIR 1 YPRIYROIBREP3 * @ NIX , 4 ERH)SEPREJEVE 80% [ EW
EG3 WYHF] GERRABRK XI WER[ M. E CRS] REV E ERH YVIRK TE\EQ | X WS GERYEX ERPLI PEZI W
HWNERI H 7YTTRQI REV* M GBSERIEPANEGIT 8LI REZW IV HWHMRENIS\@HSZIR  {' YRW
GSRWERX[ | MLXOS H X\QNR X.I W.SSXH] FQEWV7( & 8LI | ZEFYEXB8RSI4 GSRA RXRXI REZIW

[ 1\ GEWVIH SYXOL\BYKL RMIGTI \ALFS\IGHWI \MBR 7 EWYKI ERH, EEK

Bacterial community assessment by 16S rRNA amplicon
sequencing

8LI QIXEKIRSQNB( 2%[ EM\XEG{HMASQ  AQKSI\LMSWLI VY YWRK 4] | V7SV 2 %) \ XEGIBR 81

A 1 S&S IS KX QERYIEGY VWARNYGIBRWSLI ( 2%[ EW \ XEGEHABQ X SV TREX WISV

| EQ. VEQ TP ERHX.I Q TSSPHSKI X.I V( 2 %UYER] [ EWEGE WVH YWRK 2 ERS( \BTx G

7TI ABTLSYSQ| X VERH UKE\BW Kl P5 YERWIGENBR[ EWTI \IS\Q| HSR5 YFND *FYS\BQI XV

-RZMBKI R 97% YWRK 5 YFMo HW 2%, 7 YNVE] OMEGES\HAK XS Q ERYIEGY WWRNYGIBRW %)SXEPSJ
RKSI(2% APEX RKVE [ EAVEQTMI HYWRK T I W * 6 ERHXI 7 \62%EQ TRESRW

[ 1V WUYI RG HEX%KSRR 2 EXSREPOEFS\EXSY 97 %

Taxonomical annotation and data analysis

8LI WUYI RG WSPENR HABQ X.I 7 \62%EQ TRESRWUYI RAGRK[ 1V TV T\EA WVH YWRK5 -1 ) Z

2 A8LI JSY EVHERH\ ZI WW \ EFKI RNEX H[ 1\ ISVRXYWIRK JEWU ISR Q| X.SH 963 2) 78=

JSPS[ | HF] H Q YPMIP\ M \f Q SZEPSIFE\GSH ERHTVD | WWUYI RG W5 YER | PURRK ST WUYI RG W
[ EWTI\MIS\Q | H ERHLI WUYI RG W |\ XYRGEEX GSRMI \RRK LI 4L\TH5 YERY X\ VLS LMLI VXLER
59X VIVl RYIGEXSR ERH Y Q SZEPSI AND | \E YWRK OWE\A. ( EEFEW ? AH RSZS 3 Tl \EXBREP

8E\ SRSQMEORM 3 89 TNEIRK [ EWTI \IS\Q | HF] EWIRWRK VI NEVW UY1 RA WS 3 89WW P GIRK XL
VTV WREM 3 89W4] 2978 EMMRQ| RX? AERH>E\ SRSQ] GEWWIGENBR [ EWERIAYX H GSRMI \IRK
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7TNEEWHDEFEW 779C 2 A% VLI Y Q SZEPSJ G FE\ETREVKERH Q NBG. SRHVE \I FEX HWUYI RG WL
T AR JSAS] | HYS Q YPMEWRY ERER VIV %X VEGE WIRK LI HWDI ' RA WFI X |1 RXLI FYROVBVIERH
\LIMISWILI ' SIFSX. GSQQ SRFI ERKI RSY TI WIR X.I GSRWENR H GSS\HWREXSBR ERERVIW' 9% X1 | 30 &X
SJI EQ JEGSVKI RSY Tl 4 PZI PERH4 VWA [ EWERERWHF] E 41\Q Y)EXSREPL YPREVEX YRER VIS
 EVERA 4) 61 %23 : % »S EG3 WWLI 1 301 GXSJ1 EQL JEGSVIR LI \LMISWILI ' Q NBSFNEPGSQ Q YRY YVIRH
X1 JYROIBRY( 327 R: IKER4EGEK ?  ASLI CSRMWENE H S\HREXSR ERERVIM] EWTI \IS\Q| H
GERVIMI \FRK &\E] ' YVAWEWHWERG NMBH \ YVIRK XLI JYRGIBR 3 VREX V6 VBI{ EV 4L] WU 4EGEKI

2 A VZI K NRKOLT 1\ MM RA SIXI \LMISWILI VY | 30 GXOLI FYROVBNVEQ TRW |\ Y QSZI HYS
ZMYERA I 130 GXSIXLI KI RSY T WX W H

*YWIV>SZ2\W X HOIVRAWFI X |1 R4 H TRXHGRHWERWERH 4 EQ | RH HVENLT HVII \F RXI RVKALI
389W IV BEWVWVH[ ML () 71U 4EQEKI ? ANRG | RZMBRQIRX6 (1 2 BBTQIRX SV 81 EQ R
XA MERERVIMLI HWIT VABR SI LI 389 GSYRX 1V I VWD EXHF] | Q TMEEP&E] | WWNRCEKI [ LML | XAVE
KIRN\EMIIHMR EVQSH P+01 XS 389 EFYRHERA W N LI X EXQ | RXVEWM \ TEERESY ZENEFRPWSLI
NRTYXHEE GSRAMA H R E Q EXM GSRENRRK \E[ GSYRXNSI W UYI RAGRK SJ \F EHW? AEAW Q SZNRK
38W M PWWER VEHWMRIEQ XIEXQIRX8LI ZMYERIEXSR SJIHVI Y RAEH? | RWALI H3 89W EW
TIVIS\QIHSRNM30? A

Functional prediction

8LI TVH®IBRSIXI JYRGIBRWFEWHSR 7 \62%WUYI RGRK [ EWTI\IS\Q1 H[ M. JYRGIBR8E\ * YR

2 AEZENEFR EX6 ) RZMBRQI RX 6 ( 1 ZI FSTQIRX SV 81 EQ ML 3 89 SEFP GSRENRRK

YE\ SRSQ MENRIS\Q EXBR EGES\HRK )S 7 NEEWHEEFEW 2 ASE\ *YRTNII PR [ EVWYWH JSV.IYRGISREP
GSQQYRN T\B! FRK FEWHSR 7 \62 %HEE »S EHH NIS\Q EXSR SR TV HB{ H\LMISWILI \f GSQ Q YRM
QI EFSMMD SE\ *YRARON 7 \62%WUYI RGW M JYRGIBREPERRSENBR[ M E R EV VWR MLFSYV
VI RYIGENSR FEWH SRE Q M YQ WUYI RA VI NEVR] X.MWSSPEKKV KEX HXS XLI 7-0: %FEWH 7 \629
GSQTYXHYWRK5 -1 ) GSWWSRHWNYT XS SIUI [ LSP QI EKI RSQI MRVEMWEQTRW? ASLIR X
H\DI \Y RWER® | RILI HJIYRGIBRW/ | ++ SWLSFSK] /3 [ |\ EG3 WVH YWRK E RSR TE\EQ | XKEEPS 81 VX
TIVSWQIHSR5-1) ? A%MMXS] /)++ JYRGIBRW7YTTRQI RE] SEFRA NZSRI HNR4 QI XEFSAMO)
[ EAMWR G H)S ERER~l WTE\NEXR NRE QSV W GYIGER PZI F[ M. E RSRTE\EQ | XKEEPS X VKTI UIS\Q| H
SR5-1)Z ? A

Cooccurrence Network Analysis

8LI HW GXERH NRHW G\ \EGIBRWEQ SRK GSQ Q YRM Q1 QFI VAERHX.I REXYY SIX.MEWSAENSR R
VVISRW XS4 PZI R\ | Y ERERWH F] GSRWYGIRK E GS SGOYW RA R X S\O[ ML 74%6' ' GBW FABRW
2 A8LI MpTEGKSI\EVY 3 89W | ¥ QNP NI HF] \f QSZVRK 3 8OWSFW\ZI HJI [ | VLER @1 WWR | EQ
XIEQIRXYSEPS]  GOW ESRM |\ TIIS\QIHYS | VD EX X.I TEN MV \I FEXSR ERH LI GSYRXHEXE
[ BWTI\QYEAH DI WS K RN\EX \ERHSQMI HXEFRWSLI GSW FEXSRWSPENR HISVXLI Y EPHEE
[ 1V GSQTEVHYSX.I W.YO | HHEE ERHSRP TEN MV GS\W FEEXSRWLMLI VLER  ERH T ZERY WFI B[
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[ 1V GRAH I HEWMHRVI GERXIVA \EGIBRWWWKKI VIRK VABRK | ZMil RG  ISVEWGGEA3R 8LI
ZMYERIEXBR SIXI R S\O[ EWTIIS\QI HMR+1 TLM A

Results

Impact of phosphorus sources and levels on plant
development

WM\TIGIH 417 GURXGYPMEWLLS] | HLMLI VR ZI RVSI VY M GLRS\ETL] iPVRH \ ERHLI MLXGSQ TEVY H)E

4 MR GVRXGYPMEV 7YTTRQI REY S8EFRA NI | EVP WEKI WSI TRERXH ZI BSTQI RX : ( YWRRK XV
WEKIW: ERH6 LIW HWIVVRAW |\Y \F VWKIBL HSRP XS A.RB\STL] PRHI\ 7YTTRQI REY S8EFRA
ROLITW WEKIW: MFSL KIRSYTIW 1V SFW\ZIHXI 1 I GXSIA 4 RPZI RVEQ I RHQI RX

XIEQ| RXM M. LMLI VEQ SYRX\SJ 4 \I' W H N TRERXWLLS] NRK FI 3 VH ZI FSTQ | RXNR LI MLXW.SSX
HEQ | X VERHV B ALFS\STL] PVRH \ 7YTTRQIREY *MA 4R\ M GFS\STL] PH \ W.SSX
HEQ | X VVLSSXHY [ | ML \BSXWYGYY ERH\SSXHY [ | MLX 7YTTRQI REY 8EFRA [ I\ YWH)S
GSR \Q X.EXLI GSRHMBRMVEQMZI HHYWIRKOLI 1\ TIND I RX[ 1Y \BFYWOS EGE WVERH | ZEFYEX LI
\LMISWILI ' QMBBFISQ | SJGSQ Q SRFI ERKI RS TI WGSRXEWIRK R4 YTXEQ | GVIRG K\S[ NRK IR
HWIRGKTL SWILEX WEY\G WK\EHVIRX 7 YTTR Q| REY * M A

Host control of the rhizosphere assembly under different
phosphorus sources and levels

3YXSIXI 7 \62%EQ TRAESR WUYI RGRK SYXTYX 3 89W |V YWH JSVERERVIMEIX VHEE TV
T\GA WIRK ERH'! PX\RK 7YTTR QI RE 8EFRA  %\WBRK\LMSWILI VI | 1 G EWSFW\ZI H R FSY
G5Q Q SR FI ER GYPEWVEWEYROVBAEQ TR WGEYWE Y HETEWKASQ \LMSWLI ¥ VEQ TRW* MAE  &YFOVS!
VEQ TRWWLS] | HLMLI VHY Wi [ LI RGSQ TEW HYS \LMSWILI \f FEGK \FEPGSQ Q YRWVMEVWRHEEX H F]
7LERRSRIRH \ GERYFEASR 7YTTRQI REY * M A

8S Ml RPM X JEGSWWRH NRRWAK [ ML OLI \LMSWLIV GGQQYRY EWWQFR E TI\Q Y)EASREP
Q YPMEVEA ERERVIW 4) 61 %23 :% [ EWTIIS\QIH [ LML EFE[ | HYW)S Mil R E VIMRVIGERXI JJIl GXSJ

FSX LI TAERXKI RS Tl 6 ! T 7YTTRQI REY 8EFRA ERH4 RZIP6 ' T
7YTTRQI REY 8EFRA -RXMYNKR XI | 10 OXSJ4 VE\G [ EWKI RSY TI H TI RH RXEWWLS] | HF] XI
VIHRYIGERXWX \EGIBR FI X | 1 RXLI KIRSY Tl ERH4 VBY\@ 6 I’ T 7YTTRQI REY 8EFRA

SLMMMER'E H Q SRVMEX H R LI GSRAWKENR H S\HREXSR ERER VWISV4A VEY\A W-ROLI \LMSWLI ' SI X
41" GURXGYPMEVLI \LMSWLIV FEG{\EPGSQ Q YR WIYGYV [ EWVWHRYIGERXHMII Y RX LI RVEN EW
EQIRHH[ M.874 SV64& *SVAI 4 M~ GVRXG/PMEV SRR 0 SI874 W[ | HWHRYIGERXHWI f RG W
NROLI \LMSWILI Y EWQFR 7YTTRQIREY *MA

R% -QTI\EHSVZA | © GVRAK\E RMRVENMEQI RH H[ M 874 GSRMENR H ERER VIWSI T\RRGWTEP
GSS\HREA W \ TEENR H SIXI HBEZENEERG %23 :%*'1’ T *MAF 8LI B | W4
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EHHMBR 0 HWRSXWS] ER | 1 GXVR Q MBSFMEPGSQ Q YR WYGH! [ LIRGSQTEVHYSH TRX H4

0 FYXPZIRMO ERHO  WS[ |HEHWI VRXGYW\RK TEX\R *MAF ; LI RX.MGYPMEV EW
K\8[ RMRVBVIEQ| RHQ I RX[ M. 64& GSRWENR HERER VIMSI TVRGWEPGSQ TSRIRXWI\TEM H -~ SIHEE
ZEERA %23 :%*'1’ T *MAG RXMEW [ LM VEQTRWASQ 0 ERHO  XIEXQIRXW
GYWIV H XL QSYKGSRMERK4 PZIWO0 ERHO WS | HHII I RXFEGE \EPGSQ Q YRY WOVGYW W
*MAG

R(SV 2N GURAGPMEVKE R[ M 874 EQI RHQ| RXGSRWENR H ERER VWWSI T\RRGWTEP
GSS\HZEX WWLS[ | HWHRVIGERXHMI VR WFI X |1 R4 P ZI RVI\ TRENRRK SIXI HEEZEBRGE *'1°
T *MAH 8LI 4 HTPXH O ERHXI LMLI W4 EHHMBR 0 \F WRX H VR HMDI \f RX
GSQ Q YRMUWWRYGYYY W[ LN EHHMSR X \Q | HEX PZIRVO ERHO WS | HE W MEVGYW \IRK

TEX\R ; M. XI 64& EQIRHQIRXI EQG HWI V RXPZI PS14 W.S[ | HHWRGKTEX \RWSJ FEGK \IEP
GSQQYRY WYGYV X.| GSRWENR H TFRGWIEPGSS\HAREX ERER VWM \ TEENR H SJHEE ZE\RRA
923 :%*"1" T *MAI

* SVFSX TEERXKI RS TI WERH 4 VEY\A WXL FEGI EPGSQ Q YRMVIVWMYGYVY WR 4 H TRXH O  CSRHMAF
ERHNRX XIBEXQI RXYWRK XL STHD EPEQ SYRXSJ4 0O [ 1Y VIMRYIGER® HWI I RX * M A

Taxonomical assembly under phosphorus depleted
conditions

8S KENR YVLI VRV XMRS X1 FEGT \IE YRH VIRRWRK LI SFW\ZI HGSQ Q YR HIl WWIGEXSR [ | YWH
HVJI \f RAEPER] RWMOS MI R FEG{ \EPE) E IMRYIGEM B Q S\ EFYRHERXR X GSQQYRY EWVQFRH
YRH VH TRXH4 0 [ LIRGSQTEVH[ M GSQQYRM EWVQFPH YRH VX.| EHZM/HRZI PSJ4 0

* SVFSX TEERXKI RSY TI WERH 4 VEY\A WQ SVXSI LI HVII Y RAERD | RWALI H3 89W |V JISYRHIR LI
\LMISWLIVY EQIRH H[ M. STAQEPRZI mVSJ4 0 IN@TXISVY% -QTI\EHSVA |7 GURA[ LIV | Z

3 BOWHI BBRKNRK DS 4\BX SFECGX VB IHLET\BX SFEGI\E &I XET\BX SFEG VEERH
+EQQETNBASFEGY B &SEGI\EMIXW 389 ERHWQEXPSREH XW 389 [ IV | RWAIHYRH V4
HTIPAHGRAIWMSRAMERA X S3 89W LIV | RMEI HMR\LMSWLIV EQIRH H[ MO 847 *MAE

712 RAT R3 89WFI BBRKNMK QENRR )S 4\BXSFEGL\E  IHLET\BX SFEGI\VEE &I XET\EX SFEG{ VM ERH
(1 PET\BX SFEG{ \FE ERH)S &EGI\EMI X W 3 8OW [ |V VIMRVICEMI B Q SY EFYRHERXR4 H TR XHEW
GQTEVHXSO0 64& *MAF -R(SV 2 M~ GURA 3 89WFI BRKNAK XS UGWSFEGI \VE 3 89W
A\EXSFECA\BE 9IHLET\BXSFEGI\BE +EQQETNBXSFEGI\ME &KEGY\GMIXW 3 89W *MDNMBYX W
38 ERH YRGEWWIH389[ IV IRMELIHNMRH TRPAH4 PZIRV LIRGQTEVHXSO 874 *MAG

; LIR\LMISWLIV 4 H TRAHGRHMSR[ EWGSQTEVHXS 0 64& 38W IV IRWLIHNRO

FI BRNRK IS 4\BXSFEGI\VEE  9HLET\BX SFEGY\B &I ET\BXSFEG(\E (| PET\6X SFEG( M ERH
+EQQET\BX SFEGH \B YCGWSFEGI\WM 3 89W &EGY\BMI X W 3 89W *MOMBYX W 3 89W
"LAB\SSI M 389 UGMSFEGI\VWE 389 ERH  YRGEWWIH3 8OW*MAH -XMID TSVERXS LMLAVLX
XEXLI EQIRHQIRX] M 64& WP HNRE WHRYIGERXI RWBLQ | RXSI I TL] YQ %GWISFEGY \E
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389W*MAH SLIW \VYWRMALS] | HXEXX \LMSWLI Y FEG{\WPGSQQ YRM SJ( SV AN GURA
MQSY VWSRWA XS4 EQI RHQI ROLERXI 4 17 GURXGSQQSRFI ER

Functional assembly under phosphorus depleted conditions
on Dor-364 [P-inefficient] genotype

1 SUKSIXI HVI Y RAER | RVALI H3 8OW[ | SFW\ZIHIRXLI (SV 2 MR~ GURAKIRSYTI [ LIR
GSQTEVH[ MLXI 4 17 GURXKI RSY Tl ERH GSRVIMI \IRK LI L] TSI VIMMLEXLT NI~ GURXKI RSX TI

[ SYMV P QSY SRMAQMBSEFISQ I JSV4 Q SFMMENSR [ | JSGYWH JYWLI VERER WWASR XLI JYROIBREP
EVWQFR SIXMKI RSYTI YRH V4 H TRXHGSRHMBR 0 GSQ TEVRK [ M. X.I EHZMVHEQI RHQI RX

0  SJ874 SV64& 8LI RYQFIVSITVH® H/ ) ++ JYRGIBRMAZSRZ! HNR 4 Q SFMVEXSR[ EW
WHRYIGER® LMLI VYRH V4 H TRXHGSRHMBR 0 LM JYRGIBSRWNAZSRZI HNR 4 XERW S\KERH

QN \ERIEXSR[ |\ |RWEIHNRO SRP JYRGIBRW IV IRMEIHMRO 874 *MA ; LIR
GSQTEWRK4 HTRXH O [ M \LMISWLIV EQIRH H[ M. STADEP4 RZIPO  SJ64&  JYRGISRW
[ IV IRMLIHNRO ERH JYRGIBRMRO  *MA 9RH V4 R MARK CSRHUMSRWT HGL H IYROIBRAR
EGW ERHERERR TLSWLEEW | R QEXGEGHMM TLSWLEX XERWS\KVWW QWERH TL] JEW EGMM EV
VIHRYIGERP HI \f RUERP | RWELI H *MA  9%AISV9% -QTI\EHSVZ | GVRA4 H TR X H GSRHMBR ERH 4
ST EPEHHMBR SJ874 HWRSXW.S[ HWIJI \f RXER | RIE| H IYROIBRWAZSRI HNR4 G @ 7YTTRQI REY
SEFRA

Complexity of bacterial community interactions in Dor-364
[P-inefficient] rhizosphere

4 EHHMBRAQ SHYREX HXLI WYGH SIXLI \LMISWILI Y GSQQYRM R(SV 2 M~ QURA*MA 9RH’
HTRXH4 XI FEG{\EPGSQQYRM WS | HE LMLI VRYQFI VSJ RSH WERH | HKI WLMLI VEZI \EKI H KV |
ERH GYVW \RK GBI | GVIRX[ LML EV VWHRVIGER® 5[ 1 V[ M. STA® EPEQ| RHQ | RXS1874 SV64& SEFRA
R SXIVLERH [ LI R4 MRSXE RO MRK JEGSVXLI ¥ MER NG EW NI Q SHYFEW] ERHMRXLI RYQFI V
SJ GSQ Q YRMVIWN VWRIRK NRE R X S\O[ ML FS[ | VHEQI X VSLIW 1 31 G 1Y QSY T\BRSYRA HRXI
GSQTEWBR[ LIR64& [ EWWHEWA VG [ LML ERSW.S] | HE LMLI VRYQFI VSJRSH WERH | ZI R
VO ERPVHEQ | XV[ LI RGSQTEVHYS 4 H TR X H GSRHMBRWERH 874 EQI RHQI RX8LI S\H V

/ X RSHSFEGY VBRPW' LFB\ES/ 1] GSRWALHXI RSH [ N LMLIVFI X |1 R VWWA RXER] M4 H TRX H
GSRHMBRW[ LN ' EYRSFEGY V 9L ET\EX SFEGY B ERH YOVSFEGY VBRP W UGHISFEGY VB WLS[ | HLMLI \
FIX 11 R\VWA RXER] YRH V874 ERH64& EQ| RHQ | RXW\ W Gl B
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SEFP

Network analysis of Dor-364 [P-Inefficient] rhizosphere
bacterial communities. ( | XEMHR X S\OWEXMABNS]
CGQQSRFIERK\E KN4 HTRAHVENRO SWERV

EQIRH H[ M. XMP WTIVLSWLEXA 874 SWSQD
TLSWLEX &E] SZEV 64& GSW W SRHWRK S SJ
Al EHZMWVH4 Y UYNM H)S E LML T\EGHYGBR

Network parameters LO TSP RPB

L100 L1700

Number of nodes
Number of edges
Positive Edges

Negative Edges
Modularity

Number of communities
Network Diameter
Average Path Length
Average Degree

Clustering Coefficient

Discussion

Host control of the rhizosphere assembly under different
phosphorus levels and sources

%Q SRK HVI \f RXJIEGSWWD TEGIRRK LI \LMSWILI Y EWVQ FRRK LI LSWKI \ | \RAVE WKHRVIGERX] JJl GXSR

Q SHYRRK XLI \LNISWLI ¥ GSQQ YR WOYGH\ %TV Z28YWWYH GSQ TEVRK LI EVWVQFR SJ FEGK \IEP
G5Q Q YRMVWNR [ MM ERHQ SH \RGSQ Q SRFI ER W.S[ | HX.EXTRERXKI RS TI 1\ TRENR H SIN
ZEVRDABR SFW\ZI H IR LI \LMSWILI Y Q NBSFNMEPGSQ Q YRM [ LI R GSRVIMI \RRK Q MBBFISQ | EFYRHERG
HWERGW? A, |\ GSRH K SRP 4 H TI RH RXV QXYM | RXGYI W[ EWSFW\ZI H E VWRYIGERX
\LNISWLIV 1G] SI% -QTIEHSVZ |” GURAERH  SI(SV 2 M~ QVRAGSQTEVH)S FYR
VEMERHEKI RS TI 1 GXSJ ' KEVHRK EFYRHERGA HWERA WFI X | 1R X S| ZEFYEX H TRERX

KI RSY TI WERHXLI MX\EGIBRFI X || RX.I HWJI \f RXQ EREKI Q1 RX 4 VBY\@  ERHHWII Y RXKI RSY TI W
ERG LEZI WARVIGERXD TEGYWR LI \LMSWILI Y EFSYX — GSRVWAI \WRK EFYRHERG HWERGA Q EXKE W

OSRKA\Q \EGOJ WMEABRWLS[ | HWHRVIGERXQ.ERKI WIR LI \LNMISWLI ¥ SIQENMI GGQTEVH>XS 874
JVEXSR? A( M Y RXVEY\A WSJ4 GEYWHERI JJ GBI \LMSWLI ¥ X EX] EWLSVXKI RSH TI
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H TIRH RX8LI 4 1" GVRXTRERXKI RSY TI W.S[ | HHWIRGKFEGK \FEPGSQ Q YRMVWVIY G WYRH

HI Y RVBYNA WSJ 4 7YTTRQIRETY *MA [ LM X1 4 M~ GVRXKI RS Tl HWI RSX 4 SWWAR LI

| GQVRXKI RSY TI MFI X VEHETX H S VBRYFR VBY\A WSJ 4 \I GSKRVINRK 64 & EWA H TR X H GSRHMSR ERH
\ UYMRK E HVI \ RXEWVQ FR SJFEGH \IEPGSQ Q YR WGV [ ML 64& 3 RXI SXIVLERH XI 4

MR GVIRXKI RSY TI MQ SV H TI RH RXSR MMLMSWILI I Q MBSFISQ | \f VWRIRK VR VI MEVGSQ Q YRWIW
VWYY WIR FS)L VBY\A WS 4

(1! GVRG SJ4 R TERXN\WQMLXND TEGOLI G FPTI\Q| EFNBY P EHRK XS Q SHYII HI\ YHEXSR TEX{ \RW? A
GSRWUYI R 4 EZENEFNB] MER'S ND TSVERXR LI \LMSWLI \f Q MBSFNEPGSQ TSVIMBR ; LI R GSRVItA \IRK
| EGL VBY\@ SJ4 WTE\EXR [ | SFW\ZI X.EXMLEWE VWMRVGERXI JJl GXSIXI P ZI P %WD EFPEHHMBR SJ 4
FSL MASQ 874 SV64& I\ AHE TV K | JJl GXIRXLI \LMISWLIVY SI(SV 2 N~ GURARSXSFW\ZI H
MR9% -QTI\EHSVZ |~ GURA*MAF GHI| 4SWWAR X1 TRERXWY VWWEYWHF] X1 FEGDSI4 R M HXI
\IE_RI VWERH HI W¥{ SJ Q NBSS\KERMD WIR LI \LMSWLIVY SI(SV 2 M~ GVRAYRH V4 H TRXH
GSRHMSRW 7YTTR QI REY *M A

' EVKRES 2 AWS] | H VR 9BEFMISTVIMMLEXKI RSY TNBALERKI WIR LI LSVWAM KEHIRK LI I VTSRW XS 4
VXY VWY H GSRHMBRWLS] | HVIKRVIGERXHMI \ RG WIR LI \LMISWILI ¥ EWVQFR FI NRK Q S GBW FEX H
[ M FEGI \EPGSQ Q YR WAYGYY XLER[ ML XLI PZI PSJNRS\KERG4 WSV HIRXLI TRERX 8LIM/ RHAK
NRHEEX WHLEXOLI \LIMISWILI I GSQ Q YRV HV RSXV VITSRHYS LI PZI IVSI 4 J AIEXSRWEWALI TRERX
TLIRSY T HSI WWKKI WIRK XLEXOLI 4 1 GURXTRERXKI RS¥ TI ETTI EWWS FI RPWAH TI RH RXSRLI
\LMSWLI VY QMBSFISQI JSV4 YTEQ

Rhizosphere taxonomical assembly under phosphorus
depleted conditions

- LV X1 417 GURXGSQ Q SRFI ER W VWSRHWFT XX VXS 4 EQ I RHQ | RXMR X \Q WS TRERXH Z1 FSTQ | RXXI
4N GVIRXGSQQSRFI ERMQ SV N VISR IR X \Q WSJ GLERKNRK XLI \LIMSWILI Y QNBSFIQ |

WOYGY , S[ QERKI WXL \LNMISWLI ' Q MBSFNEPGSQ Q YRM) EJJl GXTRERXTL] WBRSK] ERHH ZI ’STQI R
MIEVABQ FI MK GSQ TR X B | FYGHEX H XLI P ISV LI\ MRS GSRWRWWSJ [ LEXGSRVIMKANR E W1 GERIl H
QMBSFBQI JSV4 | GVRG & \KQ QTI VI XEP WKKI VW HXLEXL Q MBSFNEPGSQ Q YRM VR4

H TR X H GSRHMSRWMEWY Q FR H S NG EW LI PZI IVSI 4 NR ISV WVENERH XLI R NIl Rl HXLEX

7 SPAEGY \IBR WUGHISFEGY VIBIP VIERH 94YRSQ] G EPVWALS] | HMD TSVERX\SR LI 4 G GWRK T\GA WWYW
IV [ 1 ERG JSYRHXLEXUGHSFEGY VR Y EWTVY HSQ NRER | RUALI HWRXLI 4 NI~ QVIRXTRERXKI RSY Tl
W GER [ LIR64& [ EWYWHJISVA EQIRHQIRX 874 IRMAIH 3 89WERH64& | RIAIH3 89W

REWYH ENDNRK DS Ml RM LI 1 10 GASI SRKX\Q J AMEXSRNRXI 4 Q@ +\EJ | XEP? Al Rl H
XEX: | WGSQMEFEG El 7TLIMKSQ SREHEG El YREI \GPREG El 4FERGSQ] G XEG Bl ' LINRVMILEKEG El
YUFHIVIEGK VG £ ERH &\EH L MISFIEG £l BV NRZSRI HR LI ' KYRABR S 4 G GMRK Q SFNMEXSR SJ
S\KERGSVRS\KERGTLSWLEX WERH YTXEQ -RXI VEQI WWH SX.I VIEQ MVWAA 6L SHSG GEG El

' LIB\GFMG Bl + SFEGY VEG £ * FEZSFEGY \BBG Bl 3 TMVEG B | WGSQ MBSFMEG £ ERH
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7SPAEGY VEQ El LEZI QENBR GSTISXSTLIGFI LEZSYVERHEV NBZSRI HSRP BRI YTEQ SJ4 ERHHS RS
ETTR | R\K] )S QSFMMI MABQ X.I VBN, |V X1 \LMSWILI Y FEGL \EE GSQ Q YRM WYGYV SJ-%
QTI\EHSVZ | GVIRAYRH V4 H TR X H CSRHMSRWWLS] | HGSRVWM RP [ LI RGSQ TEVH S X.I
\LMISWLI VY EQI RH H[ M. FSX. VBWWA WSJ4 *MAEF ERNRGIEW MBI TL] FE 9L ET\SX SFEGH V&
7TLMRKSQ SREHEG EI ERH &EGY \GMI X W' LIMRSTLEKEG £l 8LI JEQN} 7TLMKSQSREHEG Bl [ EW
H VBRI HYS FI T8R! | WWGSISRVI WASIFI! ®OW?  AWKKI VMRK E SPUSXSTLNGR \WEX K] ER'® E

KI RYWSIX.MIEQ I} [ EWH VBRI H>S T\BQ SX TRERXK\S[ X. MR | RHSTL] XGCSRHMBRW / LER | XEP
XWEP R4 G G SCOWWIRG LI\ KYFEXBR Q SFNMIEXSBR ERH EGUYMIBR N VBIIEQ | RH H[ M. RWBKI R
ERHS\KERGQEX V? A8LI JEQW} ' LMRSTLEKEG El MER'S NRZSRZI HNR HWII Y RXTLEWWSJ 4 G GP

[ LML ME J EXV S SPUSXSTLINES\KERMD WYRRA X.SW S\KERMD WX EXHS RSXHWISVEP! R \K] NR4
QSFMVENBR? A

R(SV 24" GURALI GGRMWMA RXI RMLQ | RXYRH V4 H TR A HGSRHUWBRW[ LI RGSQTEV HXS X
\LMISWLIV EQIRH H[ M FSX VEY\G WSJ 4 FI WA WLI | RMBLQ | RXSJI &EGH \&MI X W

" LMRSTLEKEG El ERI RIALQ| RXSJ WGWRSFEGI \M 1 MBEGSAFEG El [ EWERG SFW\ZI H 4\ Z8YW
VIYHVIWGSW X H LI 1 MMEGSAEJ El JEQ W S LMLI VGSRA RXEXBRWSI GBE\FFSRERHRMBKIR? A

LS 12 VMMER R4 G GP BV WIHPTSS\P I\ TRV H?  AERHVEQ| EY)LSWAVEXMYX ER GSTISXETLNG

KNG X VWREA K] XS X MK\BYT ? AR% -QTI\EHSVA | * GURAIHLET\EX SFEGY V[ EW RV Q1 RX
M4 H TP X HGRAMSRWI W1 GER [ LIRGSQTEVHXS64& EQI RH HX EXQ1 RXVXLI | RWALI HFEGK AP
JEQMIW |\ & MIVIRGIMG EI &\EH L MISFMG El ' EYISFEGY \EQ El , ] TLSQ MBGFMA El
1/X]BFEGY A El 4L] FSFEGY \Bd El 6LMSFMQA El 7TLIMKSQ SREHEG El ERH <ERX.SFEG( \Ed EI
8LI FEGI\REPIEQ MW &Y\ S VG El ' SQ EQ SREHEQ El ERH 3 | EFSFEGH VG El Fl FBSRKNRK )OS
&IETNEASFEGY [ |\ ERS | RMELI HWR4 H TRXHGRHUWERW LIRGSQTEVYHXS 64& EQI RHQ I RX
XIBEQIRX1 SVXSIX I W FEGI\REPIEQ MW |\ TV Z YW F TSHHEWA Q SFMMINRK FEG{\E?  A8BLMW
WKKI WAMLEXLT EQI RHQI RX[ M. TLSWLEX SIHVI G/RXVERYFMME8R 64& WRGIHSRR EJ [

FEG{ \EPK\EYTWEFR >S YW XXMM VEYNG JEZSYNIRK LI | RIB_Q | RXSJ E V@ EFP VRYQ FI VSI HMII Y RAER?
|RWAIH3 89 [ LIRGQTEVHXS XIEXQI RANVEQI RH H[ M. EV EHYY EZENEFP 4 VOY\@ 874

71 21 \EPWFK\BYTWSJ 9OVISFEGH VBEERHERG LI JEQN %GWISFEGY VBRUWN TV WRIRK  HIJI \f RAERD
| RUELI H3 8OW [ I\ | RWELI HVRLI \LNMISWLIV SJ(36 2 N~ GVRY M 64&EQIRHQIRX
LMLAMLORK Y| M) TSVERG SIX.MK\BYT XS VBRYFNMMI MBS\KERGTLSWLEX 8LMTL] FYQ [ EWH VORI H
S FI NZSRZI HNRWZI \EPXERNIS\Q EXSRWSI LI 4 @ G NMRGYHWRK Q SFMVEXSRERHYTEQ ?  ASLMW
JEGKLMLMLXWLI FI X W \WSRIZI R VWSI LI \LMISWILI Y QNBSF8QI SI(SV 2 M GURDS
TLSWLEX EQIRHQI RXABQ FSX. 4 VBY\A WFYX[ M. EQSV T\BRSYRA HIJJI G LIR64& [ EVWYWHJISV
EQI RHQI RXW[ LML H Q ERHWE LML VQ NBSFNEPEGMIN S QEQ MEZENEFR 8L MIEGAVWKKI VIAMLEX
(SV 2N GURANYGYNIWE QSVY GSQTI Ml QNBSFBQ! 61 KEVHPVWASI XLI HW GISRWSI LI W
VX \EGIBRWSYW WRNVT\EZMI JYRHEQ | RERP RSZI PRRVIMLXMRS X1 Q SP GYREEVFEVMS) TRERX
QMBSFISQ| WX \EGIBRAISVA YDEQ NI \LMSWLIV [ LML MBX\R GERFI H TRS] | HF] TRERXFV | H WA
S WWENREFR | RLERA FI ER T\BHYGHSR
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( Y1 5SX.I JYROIBREPY HYRHERG ERHXLI |\ MXRA SJXE\E GSWR TL] FKI R MG\ FEX H TV WRIRK
HI Y RXQ | YEFSRB\EX WERH NMZSRZI Q | RXWR VEVIT\GEA WYW?  AMMAD TSVERXS XEQ WS EGSYRXRSX
SRP M| GSQ TSVIMBR FYXER'S X JYRGIBREPEWVQFR SIX.I FEG{ \FEPGSQ Q YRMVW-R E TV ZYWWYH]
HDI Y RXFSRK X \Q Q EREKI Q| RXSJ JI AWK WMR VBVAVLS] | H VIKRYIGERXQ_ERKI VR FEGH \IEPGSQ Q YRY
WOYGYY H VM STRSXEL GIRK LI EFYRHERG SIKI RIVWAZSRZI HNVR4 G @GP 2 A-RLMGSRY\ X MW
ND TSVERXS ERERW LI JYRGIBREPTSX RIEPSI I \LNISWLI VY QMBSFI8Q| \I KEVHWRK 4 Q SFNMENSR ER-
YDEQ

Functional assembly under phosphorus depleted conditions
on phosphorus inefficient genotype

8LI WETNA SJE Q MPEFNMPGSQ Q YRY VWIT QBRI HYS[ EVHWA G GRRK [ LI R4 MR M H[ EWERIEH]
H VBRI H ISVISV VKVERV?  AERH S WIWHVIVW FEX HFS] 4 EZENEFNM S GERKI WIR VBVIQ NBSFNEP
GSQQYRWM?  A( IVIM SJRSXFI MK W VWSRWA XS 4 EHHMBRMRX\QWSIK\E[ XL (SV &
M GURAWS] | HER M T\BZI Q| RXSIWZI \EPIYROIBRMAZSEZI HNR 4 Q1 XEFSAMD [ LI RI\ TSWH)S 4
H TR X HGSRHMBRWSLI EFYRHERG SJKI R WTSX R NMZSRZI HNRXLI \f KYFEXBR SJ TLSWILEX
XERWSWERHYTEQ QEMR X S GSQ TSR RXAVWWI QW KYRSRW [ 1\ LMLI VYRH V4 H TR X H GSRHMBRY!
ERH GSRWUYI R JYRGIBRWNAZSRZI HNR | \ XEQ FYFEVQ SFNMIEXSBR ERH YTXEQ SJ S\KERGERH MBS\KER\G4
NMOLI VBN ERERR TLSWLEEW TL]XEW 455+, [ IV ER®IRWAIH 1 ER WHVWLEZI ERI EH
VTSV HOLI SZI '\ TVVVWIBR SIOLI W KI R WERH EGMENSR SJ 1 RY] QI WYRH V4 H TR X H GSRHMBRW?
A-RXV WK NI \LMSWILI VY SJ-9% -QTI\EHSVZ |7 GVRAX.MI RIELQ| RX[ EWRSXSFW\ZI H IR
TRERXMK\G] NBK YRH V4 H TR X HGSRHMBR 8LMJIEGK RIS\G WILEXLI 4 17 GUIRXGSQ Q SRFI ER YWW
ERSLI WKEX K] S WTTR MAH Q ERHJSV4 RSXFI MK H T RH RXSRLI QMBSFISQI EWXLI 4 NI~ GUIRX
GSQQSRFI ER [ LML | R WFEGK \IE TSX RAER NMZSRZI HNRXLI 4 @ G YRH VH TRX H4 -XMLI \f ISV
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EHEDEXSRWAG \BSXH ZI FSTQ | RXW P Of HHY\RK TRERXFV | HRK? «  ABXLI 1\ TI RW SIXI
| WEFRVLQ | RXSIXLI VW Q FISAGNRY \EGIBRW ML \LMISWILI \f Q NBSS\KERMD W-RYX.MWRW X.I EFWRA
SIXIW TLIRSY TMBXEMMR( SV 22 MR~ GVIRAKI RS Tl YRH VIR HMALMLI W PERG SR MV
\LIMISWILI ' QMBSFISQ| JSV4 YW

8LI 4 VB\@ | Q1 \KI HEWERSX.I VW G¥MQ | RXGYl WLETMRKLI (SV  QMBSF8Q! * SVWAWERG .|
EQI RHQI RX[ ML 64& [ EWAVISRVAR JSVE LMLI VRYQ FI VSI HWI \I RXERP | RV | H IYROIBRMARZSRI H
QENRP MR S\KERGA Q SFNMENSR JYVLI WWKKI VMRKOLI EFVM] SI(SV 2 W™ GVIRASI | RKEKNBK [ ML
EQNBSFIEQI| FI XA VI UYNITI H)S Q SFNMY S\KERGJ! VAV \WV8 LIMSGEYWAQ ENRP HY! S XLI EWVQFR E
\LMISWILI ' Q MDBFNEPGSQ Q YRV VAT GERVII H VR |\ TRSVRRK S\KERG4 ABQ X1 VBRSRA | ZI R
TVWRGA SINMVBRFR 4 VBY\G X GSQQYRY [ EWVLETI HXS 1\ TRV S\KERG4 -XIWTSWIAR XL EXOL MW
Y VTSRAWAR JSVLMKI RS Tl GEWWIGEXSR EWRSR ' WSRWZI XS 4 EQ| RHQI RX 3 RP SR JYRGIBR
NRZSRZI HR 4 VBFYFNIIEXSR XLEXWAS 5+, [ EWHVDI \f RAERD | RWELI HVRXLI 4 H TR H GSRHWSRW
GSQTEV HYS STAPEP4 EQ| RHQI RX [ M. FSX. 874 ERH64& N4 N~ GVIRXKI RSY Tl -RS\KERG4 W
QENRR VREWHF] X.I QI EXSRSIQI EMGTLSWLEX BRMRXI VEW?  ASLI LMLI VRYQFI VSJ
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JYRGIBRMRZSIZI H R S\KERG4 YTXEQ WKKI VIAMLEX( SV AN GUIRAWQSY |7 GURXR X YW SJ
S\KERGVEYNE WSJ 4 FYXOLMRI | HADS FIE JYVLT VIRZI WHEX H

Complexity of bacterial community interactions on
phosphorus inefficient genotype

: MYERIRK LI \LNISWILI Y GBQ Q YRM WYGYY X\BYKL R X S\OERERVWAERS] | H YW)S SFW\ZI XLEX
(SV 2N GURELEWVKRYIGERXLMLI VRYQ FI VSJ S\KERMQ W RSH W ERH EWSGEBRW | HKI W
YRH V4 H TR HGSRHMBRX.ER[ M. 4 STADEPRZI P, S[ 1Z1 VSRA XI EZI\EKI TEX RROL XLEX

H X\Q M WXLI EZI\EKI GSLIVBRFI X |IRRSHW? Al EWLMLI VYRH V4 H TRX H GSRHMBRWERH LI
HEQI X V[ LN MALI FEKI VIKHWERG FI X |1 RE TEMSI RSH WMLMLI VYRH V4 H TR X H GSRHMBRWLI
GSQQYRM R X S\OMRRS 4 MISSWV] LI RGSQTEYH|[ M. FEG{ \FEPGSQ Q YRMWWEWVQ FR H YRH V4
STXDEPRZI P

1 SHYREWR] [ LME GBW VWSRHWS E K\BYT SIRSH WLMLR GSRRI G{HFI X |1 R[ LML SX.I VERH[ ML EJ [
MROM ML SX.I VGSHP GIBR SIRSH W?  AGERFI T\STSWBREPS LI I WWSRW SJE GSQQ YRYM HY\RK E
HWY\FERG ? ASLMJ EXA [ EAWLMLI V[ ML 4 EQI RHQ | RXWKKI VMRK XLEXLI W GSRHMBRWEY LMLR
Y VIVIRX ERH LI Y ISV ER] HWY\FERG MRXLI | RZMBRQ | RXGSYRM FI VBIX R HF] LI \LNISWILI \Y FEGK \FgF
GSQQ YR JYRGIBREPY HYRHERG 8LMTEX{ \R[ EWSFW\ZI HISVFSX. 4 VG W

8LI FIX |1 RRIVWAE RXER{ STERSH MW \VWSRAR JSV)LI MI RYIGENSR SJ TSWIRR O ]WSR W1 GYIWWR
EKM RRX S\O?  A-RXI \LMSWLIV SI(SV  ER389 I TVWRWRK XI S\H \/ X HSRSFEGY VER !
' LIS\ES! | MT\SFEFR GSRVIXNR E O ] WSR VITT GV YS VWYGXYY LI GSQQYRW YRH V4 H TRX H
GSRHMBRW: 1\ J [ NRIS\Q EXBR SIXMSH VMISYRHHY! )8 X1 JEGOLEXSRR J [ \f TV WREM WEY
GPMEXH? AFYXM] EWERIEH H VBRI HEWA ] WSR I GUWFI NRK TEWKSJ E G\ \LMISWILI VI
QMEFIBQI MWKEVER ? A%QIRHQI RXA[ M. HII \Y RX\VEY\G WSJ 4 \W W H W& H\UI Y RXO ] WER

\WTT GV R HF] LI FIX 11 RRIVWGE RXERY ;ML 874 EQIRHQIRXXLI G ]WSR I GV NI
LMSWLIV SI(SV 2 M~ GURE EWER3 89 FI FSRKVK S X.I JEQW} ' EYRSFEGY VG El

9L ET\EX SFEGY i ERH[ M. 6&4 EHHMBRWER 3 89 \6Q X.I JEQN %FHISFEGY VEBG El 7 YFK\BYT
UIHSFEGY B 8LI NMDTSVERG SJ ' EYFSFEGY VBG £ NRVENINVERH MMBR NR \ GEFBNERXS\KERGQ EX4 V
HKEHEX8R[ EW A RR HVBMIH? A 9GWSFEGY VBG £l MYFNIYNSYWNR W ZI \EPI RZNBRQ | RXW
NRGFYHRK VBIRVERH Q| Q FI WASI XLMMYFK\BYT [ | Y ERFEH] Y TSV H EWTRERXK\S[ X. T\BQ SHER
\LMSFEGI \RE[ M. EFNVB{ S VERYFIMII MRS\KERGTLSWLEX ? A

Conclusion

3 W RHRKWWTTSVOLI L] TSLIVWLEOLT WRGMI TV WYV JSVLI YTEQ SJ I\ SKI RSYWRTYXH
| UYNITI H4 W WSRWAI KI RS TIW ML LI MGETEGH SJ I RKEKNRK R W Q FISAG FEXSRALNMW ML LI VEIR
QWBSEFNEQ! -RNRXMA WBIHNRXI EWVQFR SJIE4 GSQTI X RXQMEFNEQ! NI 4 M~ QVRX
KIRSYTIWGSQTEV HXS ™ GURXSRI WSLI 1\ TI \ID | REPERH GSQ TYEXSREPY VEY\G WHI ZI ISTIHLIV [ N
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