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t, FETEBA KRS D LR T EZ AR (Lycium
bararum L.) ZWIE R T FEA B b oA HLIE 72 X,
TEE NN EA BRE, OB X 35 2 i
o FER I FloRE AR b, BIE N DL TE B ik
B BTG AR AR ST & T T TR T K
M TAE, B — R B, Sl ik ez
SE T HELRYSEAE . ER, B R RS YT R
AT R A 1G5 52 77 AR o 347+ AN [
FERIREAR, T T RS R R . — S
F¥ 45 F R B My RS 5 AR PR AR 9 19 A AR FH X
e R R TR A —E e L g,
3 A it N Nutri Smart 2 25 RGO AL AT A4 e A A 7=
B MAC R BR AR AR L (AMF ) YR
HEAWNAEE (DSE) ' BEm A R AT
YHRAKRE, REDEAEY L RS E
GGG R, 3G MRS xR AR B W 3E i T A7 B
Jio SR\ TIEABRGEMER, TIEMAYIE
SR S MALFEAERR . MRKLE . MR
1t 0T R L 2 M O RATPRIE 2 . I, AL
5 T 38 ok XA [ AR A R AR A AR PR G A 1 04 43 A1
MM AEHATORSE, BN 84 9 )2 R M A Az
KAETH SWRHEDRPYCR, hif—LHRSE™
AL AR

1 MRS .

1.1 #HREXER

W XL T T ZAR N T R Y, T E i
fOFMERIE X 38, B A 30L&, YT
FHomF TS . XKL 107 ~1 117 m,
W E145.5 mm, FHZELET 747 mm, F
BIiR9.1 C, HEE, BRIEZER. XIEHN 1%
SRS CEEEY . AR,
AW 51 [ T
1.2 REHE

VEELT FPAES . 10, 15 aff A M /e Sk 5% 5 M
(REA TTLRIER 2 /02 km ) o FEHL P ARAC A5 38—
A AT R S H AR B (GB/T19116-2003)
Jiti AE 2 A5 HLAE30 000 kg hm™, N 900 kg hm™,
P,0, 600 kg hm™, K,0 450 kg hm™, AAC0¥E. B
Ll 40% . 60%, PIUGEAESS 530%; #. #FAE
FB A H50%, $%25% Ll RE2 K o FE AR it FH B
] R4 H ), SEAESFE6 H A7 H 4T, AHLIE

FELOH AT o it A J5 ¥ R 0 B0t 7 1, 1Al 8
15~20 cm, HEHRZE30 ~40 emib, 30 em, HEK
JETFEN, 5SHRAEE L.

fE20144E6 16 H (55—HH1) . 6 H25H (%
W) L 7THAR (=) L 7TH1R2B (SEE)
TrRRALY, /R BR RIS . 108115 aliy
FOBESR, BE ML IEEC1 00K HE 37 I 5 A AT S SR T ORL
&, HESK.

FEAM AR (6 F4a)) , RAEMRE:, &
AFEHL O S HORE, FRBE CH FEARIG AR, RS
T A8 160 B DN 160 ] B 240 R 10 m ( SRA: 5 243588 T it A 57
BE/P50cm) , RETIFERE 10 ~20 em, B
FEAR PR 1 HEHF 250 mITCH & 048, Gl E oK
afEfs . &, BRI,

1.3 TEMENZIRENE

BREM KT 1 mmOBTRILE, &
MR 24 VO e E i pH . R T i
WE S IR P Y . I LR S
ERHEKRA AR, 2FCRHVIRERAZE, W
fif R IR AR s, B RALHR Ak, A
R 0.5 mol L'NaHCOIZ—5HBAPT L (0, 4
BCRFHICPH:, BRI R KB, R4
HRRMERE
1.4 TIEMEVEREZDNARIEERENE

HERFREL0. 1g -4, F M MoBionk J7 1 3EHK
EWDNASRBUR & ( Power Soil™ DNA Islation
Kit, MoBio, USA) ULHA4SLEE, 43l $E UK [A A
HEIONTEE L FEAEDNA L 41 9% B s 58 e L ikl
FEDNASEHENE . Mini Dorpill & DN A 4 Ji F1 v 1
FEAFEHL Oy DNARE S BEALE 3y A5 iR 50, 4300l
H A TATREAR,, F-20CHRAF. & H .

1.5 PCR¥ #BENF

20 T AT B TR A A AR g 1 3 DR A L X B 1
K Y B 45 H U R SO0 AR AR B\ SE K
N L2 FEVE I E 2% Caporaso s Y 7 1,
P AN 16S tDNA VAX B, 519 H515F (57 -
GTGCCAGCMGCCGCGGTAA-3" ) FI806R (5 -
GGACTACHVGGGTWTCTAAT-3" ) . HAHEZ
FEVE R PIAEP X 18S rDNA fUITS2IX B
HEAT I F 230 B7 o 58— WA 38 S0 51 9 F 5 43 il
957 -TCCGTAGGTGAACCTGCGC-3" FI5° -
TCCTCCGCTTATTGATATGC-3" . ¥ =¥ &
BeJG, VERER R R AR B2 s s, 51951
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AR5 ~GCATCGATGAAGAACGCAGC-3" Al
5’ -TCCTCCGCTTATTGATATGC-3" . DNAJ 14
SIREABI S, P98 CHUEEL
min, 98 CZEPEI0 s, 50 CiRAK30s, 72 CLEA60
s, 30MMEX, 72 CHEMHS5 min, TR HIllumina
MiSeqF- 5 o
1.6 DNAXE S #

TIN5 4R 17 51 % 2 Barcode J7 51 15| 1 )7 1)
JG, Z&FLASH (V1.2.7, ZHBEITSH-m 10 —f
300 —x 0.2 —p 33 -r 219 -M 213, 16S rDNAH-m
10 —f 300 —x 0.1 —p 33 —r 180 -M 135) B335
JRlf Tags¥idi . FIATags L QIIME (V1.7.0, Jfi
EZHNQUMERKIAE , ZMhttp: //qiime.org/
scripts/split_libraries.html ) 3ot g A PE RS E R
HTags i ( Clean Tags) , HS5HIRIE (Gold
database, http: //drive5.com/uchime/uchime_
download.html ) #47 HXf ( UCHIME Algorithm,
http: //www.drive5.com/usearch/manual/uchime_
algo.html) Kl G 1K 75, B &R 144 HOB R
( Effective Tags ) o WP AT LR ifireads
BMARADT AT 5 JRLAOT %A MLE MR TG, I
UPARSE pipelinefff (v7.0.1001 ) K545 ¥ 51 B
JHOTUs o AR A5 - HEAE Gl i il A= Wy W i i 2 4

PR R, M Huclust X i i P80 k4T R 26, OF
FIFHRDP classifier ( v2.2) L] At 5 GreenGene
AL E (htip: //greengenes.lbl.gov/cgi-bin/nph—
index.cgi ) FATHFTERE, FitBMEEMTERS 32
K- A R

FHQIIME (V1.7.0) i+HE FAIEH TR -
SRR YR o ZREME . A PR A
SPSS16.04fF4LE], P& A A OriginPro 87l {f

2 4 R

2.1 ThEE R HACARPR LR MR AV S

X AR MR AR E RS . 10, 15 ald
TR A FCARPR L3 A p H AT SR M 45 LR 0
AT AR A R ) MR B VA AT B S s, T
FEY AR (A RERP R A BRI, MOACAR R 1 15
HSRgWe (£1) .

HE— 25 X M AT L SR AS (1) 32 Bk 2 AR AR o BT
K. LHEAHR . 2AXEH G RITEEER,
STl MO W & AR 10 afl 15 abiAC H & A s
(1) . A, RS abgACHR PR L HE b &b &
HES af10 ald FEWE (F1) , X5 HHEHRTR
R A R — B

Rl AREMHEFRTEMCREE LR E IR

Table 1 Physico-chemical properties of rhizosphere soil of Lycium bararum L. relative to cultivation history of the plants

T AR R HLF A , AR AR Y
ESTIE F 0 2% -
Cultivation Electrical Alkalyzable Available P Readily
pH Total salt oM Total N Total P Total K

Year Conductivity (o ke ) (eke)  (eke) (eke) (o) N (mg available K
_ g Kg g Kg g kg g kg g kg _ - _

(a) (uSem™) ° (mgkg™) ke") (mgkg™)

5 55+0.23a 108.4+32a 2.1+0.14a 21.9+1.7a 1.2£0.1a 0.9+0.1a 23.1+ 1.8a 136.5+3.6a 10.3+0.5a 293.3 = 11.5a

10 5.8+0.0la 1549+11.3b 2.2+0.19a 188+1.0a 1.4+0.2a 1.6+0.2b 223+ 1.1a 1452 +5.6a 73.7+4.3b 280.0 £ 10.0a

15 5.5+0.23a 164.4+69b 3.4+0.26b 185+1.2a 1.5+0.2a 1.8+0.2b 22.3+2.1a 140.0 £ 6.2a 46.4 +0.7¢c 246.7 +11.5b

e PFHME « AREE (n=3) . FABHRE /NS FRARERNER KD E (p<0.05) . FIF Note: Means+SD (n = 3) .

Different lowercase letters in the same column represent significant difference at p <0.05

22 AEMEFRMCHEREHNET K

X AT o AR A BR A5 i 7 A AT SR kL AT
oyMT, ARERW], FRAE10 a B kAL SR SEAE AT =
RO, BER IR R M ROR R (£2) .
FHALLS a A AL FLAE — AN SE I S5 M 10 affy
A IR LR 22 5%, B2 =W 6E R B 54010 a
MRS/ (p<0.05) (F£2) o Ui BEHE FhRLAF

BRIZEN1S a, MIACHORAR ™ W4k, RIEKF A
AE 32 252 R o 58 = S M ACAT) b T A A R SR A
[ R S i N S A R i T o Yk [ R A R U
R R 0 E B2 HOR SRR R, R
SRR AN EL A, DRI AT LA Ao A A R 2 38 15
altf, B0 ML TR A AR T 10 a
ke
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Table 2 Hundred-grain weight of fresh fruits harvested at four stages relative to cultivation history of Lycium bararum L.

Tl AT R
Cultivation year

(a)

S—
The 1st harvest
(g)

e U
The 2nd harvest

(g)

5=
The 3rd harvest
(g)

gL
The 4th harvest

(g)

5 67.3 +3.4a 59.2 +£6.3a 70.8 £3.2a 55.4+1.8a
10 68.5+2.8a 75.2+4.7a 70.9 £ 2.5a 57.7+3.1a
15 68.9 +3.2a 68.5+1.5a 59.7+2.3b 53.7+2.9a

e SEYE £SD (n=5) o RIFNEIEEAR/NG FHRRZFIEBZE (p<0.05) Note: Means = SD (n=5) . Different lowercase

letters in the same column represent significant difference at p <0.05

2.3 HREMIEIRER L IER A YA EE S FE R RN
KT 16S rDNAFI18S rDNAKY =5 18 2 I FF 45
FRIR, FAES af110 ak Ao MR PR 40 R BE V% 00 A AR
FRECR LA, 15 aIBSATREG; TM10 afll5 a
AT AR PR 4 198 B B TS 10 B R FE BOWAE TS5 atf
(6.00) , /5IM5.14F15.62 (K1) . x—g50%
B, BEFPRE AT 3G, AR PR A A0 R R I 24
PER RN, (BB TR RS 0 2 REVE A TR AR .

Fr4e38% Shannon index

1 15
0F|'H[’¢i"- i Cultivation year (a)
e BhiRE AR ZE (n=3) . ARFEERREREE (p
<0.05) Note: Error bar showed the Standard Deviation (n=3) .
Different letters mean significant difference (p<0.05)
TEAARR A (A) KEE (B) B
Y35 R 16 4L

Fig. 1 Shannon index of bacteria (A) and fungi (B) in the

1

rhizosphere soil of Lycium bararum L.

2.4 MICARBR LB AEM BRI TRAM

MITHI 32K FE , MACHR PR 1 A th A
WAL, SrERRATIRT] (Acidobacteria) |
WML ITT (Actinobacteria) . WA ]

( Bacteroidetes ) . %51 ( Chloroflexi ) . Rk
W] ( Crenarchaeota ) . W] ( Cyanobacteria ) .
JEREE ] ( Firmicutes ) . HFEEHJUE ] ( Gemmatim-
onadetes ) . TF&i | | ( Planctomycetes ) . ZETCAHH ]
( Proteobacteria ) FIPERE ] ( Verrucomicrobia ) .
Horr, BRFFETT. WFFETT. SR ETT. Rl
1T, AR A A AR PR IR L m A (3R
3) , BKEHTES a. 10 a. 15 a4 5 40 B2
f977.91% . 70.46%F185.34% . Xt 45 140 B BT i 1L
B 5B B, A TR o A BR 7 S AR AT AR PR 1 g v 2
AR R R B AR A (R3) o JERERT . ZF
PARE TR T AN AS T A0 BT A L A7) it A A B 3E Jonii
WA BT BURT TR SR T Y LA
Tz . AEFFE L0 afgFIAC IR PR HIEAE S RE
B TRFFRA T e 45 afil15 ald 5 RAIKC, Lk
PRI L 13 ) =5 1 o
MFLER R, PATRCAR bR -4 v S e 13 31 1) &

Wk A4T), WG PR (Ascomycota) |
HFWI (Basidiomycota) . BRERWI]

( Glomeromycota ) MIESHI] ( Zygomycota )

(R3) o Hrv, L#EERNFREE MM
I, XPIFEEES a. 10 a, 15 affifiARbr 500
S0 E RIS 965.85% . 22.48%135.22% . B
MACFPAE AR BRIGHC , PR T TR F 31T A9 Lo ]
FRRAL (ZR3) , 120 ZE A7 i AN BH B B oA 48
SN E A R | D B A S N o N
MIRER , AL AR PR - 8 A 25 22 40 v 240 o L TR RV
RSN IR A E T e

H— 20 B WA B A T kB, K TR R AR

AR PR 7 A AD AR PR b R b Y 4 TR R VR
M 20 B LE 9 R RE e A B B el E (3R3) o XA
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Table 3 Changes in relative abundance of the microorganisms at the phyla and genera level in the rhizosphere soil of Lycium bararum L.

327K FE-Taxonomy H. {5 Abudance ( % )
["JPhyla J& Genera” Sa 10 a 15a
4l # Bacteria ) 14.72 £ 1.12a 7.16 £ 0.45b 15.22 +0.93a
BRAF ] Candidatus Solibacter
0.58 £ 0.03a 0.41 =0.02a 0.77 = 0.03a
R 5.37 £ 0.39a 4.73 £ 0.28b 3.96 + 0.42b
lamia 0.17 £0.01a 0.30 +0.02b 0.17+£0.01a
THEE 0.00 + 0.00a 0.01 +0.00a 0.11£0.01b
B E 0.22£0.01a 0.17+0.01a 0.10 +0.01b
AT T 16.24 + 1.17a 12.25 + 1.03b 13.07 + 0.84b
A4 8.58 +0.45a 6.15£0.38b 6.16 = 0.44b
Arenibacter 0.14+£0.01a 0.01 £ 0.00b 0.02 + 0.00b
Chitinophaga 2.84+0.15a 3.07 £0.26a 2.47+0.13a
Flavisolibacter 0.35 £ 0.02a 0.31=0.01a 0.13 £0.01b
KERKIR 0.00 + 0.00a 0.00 £ 0.00a 0.22 +0.01b
TR 0.15+0.01a 0.03 £ 0.00b 0.09 £0.01a
RN S s) e 0.04 + 0.00a 0.03 + 0.00a 1.45 +0.09b
oy | 9.37 +0.47a 14.75 + 1.14b 6.69 = 0.52a
R 19.24 + 1.67a 14.03 + 1.03b 12.16 + 0.83b
Candidatus Nitrososphaera 17.83 £ 1.72a 9.39+0.77b 7.08 £ 0.56b
Vi A PR 155 14T 1.26 + 0.09a 3.95+0.21b 2.70 £ 0.14c
W] 1.13£0.11a 0.46 + 0.03b 0.94 + 0.04a
JERERT] 0.65 £ 0.02a 1.54+0.12b 2.53+0.17¢
AR 0.06 = 0.00a 0.13+0.01b 0.18 +0.02b
RS 0.02 £ 0.00a 0.14 + 0.00b 0.07 £0.01a
FHNERER 0.07 + 0.00a 0.06 + 0.00a 0.56 +0.02b
TR 2.87+0.15a 6.22 +0.32b 5.34 £ 0.46b
T 4.24+0.31a 3.75 +0.47a 3.96£0.21a
Planctomyces 0.67 +£0.02a 0.75+0.01a 0.55£0.03a
Pirellula 1.25+0.10a 1.48 +0.09a 1.27 +0.06a
TIGIT 18.34 +2.25a 22.27 + 1.58a 26.08 + 1.98b
Aquicella 0.20 £ 0.01a 0.17 £0.01a 0.20 £0.01a
Azoarcus 0.22 £ 0.00a 0.25+0.00a 0.22+£0.01a
Candidatus Entotheonella 0.21+0.01a 0.06 = 0.00b 0.17 £ 0.00a
Ramlibacter 0.25+0.01a 0.11 = 0.00b 0.26 £0.01a
Skermanella 0.18 £0.01a 0.05 = 0.00b 0.09 £ 0.02b
Syntrophobacter 1.25 £ 0.09a 1.49 £ 0.08a 1.28 £0.09a
TR R 0.21+0.01a 0.36 + 0.04b 0.43 +0.02b
24N R 0.08 + 0.00a 0.04 + 0.00b 0.12 +0.00a
AWM TE S 0.02 + 0.00a 0.07 £ 0.00a 0.62 +0.02b
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43257k F-Taxonomy He il Abudance ( % )
[TPhyla J&Genera® 5a 10 a 15a
4T Bacteria BAFTE)E 0.20 £ 0.00a 0.16 £ 0.00a 0.43 +0.01b
i B TR TR 0.15 + 0.00a 0.31 0.02b 0.42 +0.01b
IR 0.05 + 0.00a 0.15 = 0.00b 0.16 £0.01b
2 [ AT T ) 1.02£0.13a 0.76 £ 0.02a 0.36 £ 0.01b
P TR A 0.14+0.01a 0.07 + 0.00b 0.15+0.01a
PERER ] 2.23£0.13a 2.15£0.13a 1.51£0.23a
Opitutus 0.20 £ 0.01a 0.20 £0.01a 0.13+0.01a
H T Fungi TR 44.13 £4.52a 17.55 + 1.25b 26.74 +2.03b
Dokmaia 2.90 +0.15a 0.42 + 0.00b 0.43 +0.02b
Gibberella 0.04 = 0.00a 0.07 = 0.00a 0.03 = 0.00a
Ilyonectria 0.35£0.01a 0.25 £ 0.02a 0.33+0.02a
Ochroconis 0.05+0.01a 0.01 £ 0.00a 0.00 + 0.00a
Preussia 0.08 = 0.00b 0.02 = 0.00b 0.03 + 0.00b
Setosphaeria 0.01 £ 0.00a 0.03 £ 0.00a 0.03 £ 0.00a
kg 0.14+£0.01a 0.05 + 0.00b 0.06 + 0.00b
FAlJE 0.04 + 0.00a 0.01 + 0.00a 0.08 +0.01b
i 10y 0.61 +0.03a 0.29 £0.01b 1.53+0.11c
W1 TH 0.53 £0.02a 0.77 £ 0.02a 1.25 +0.07b
22 )8 3.23+0.16a 3.39 £0.47a 1.81+0.08b
& A ) 0.16 + 0.00a 1.87 +0.09bh 0.13£0.01a
P41/ INE TR ) 0.00 + 0.00a 0.01 +0.00a 0.10 £ 0.00b
2k R 0.04 + 0.00a 0.03 + 0.00a 0.27 £ 0.01b
IINER TR 8 0.10£0.01a 0.01 +0.00b 0.01 + 0.00b
E V9 10.19 + 1.26a 0.90 + 0.04b 0.86 = 0.05b
FIEEE 0.02 + 0.00a 0.20 £ 0.00b 0.01 +0.00a
Uil3sSF2 S 3.62 £ 0.26a 0.61 +0.03b 0.68 +0.02b
HFHIT 21.72 +3.14a 4.93+0.37b 8.48 +0.52b
Cryptococcus 0.02 £ 0.00a 0.06 £ 0.00a 0.00 = 0.00a
Psathyrella 0.07 £ 0.00a 0.05 £ 0.00a 0.06 + 0.00a
A 0.18£0.01a 0.13 £ 0.00a 3.35+0.25b
2R 0.11+0.01b 0.01 + 0.00a 0.01 +0.00a
BRAETE] 0.15 + 0.00a 0.17 + 0.00a 0.16 +0.01a
Glomus 0.03 £ 0.00a 0.06 = 0.00a 0.04 = 0.00a
Rhizophagus 0.10 £ 0.00a 0.09 = 0.00a 0.10 £ 0.01a
AW 0.42+0.01a 0.00 + 0.00b 0.00 + 0.00b
R 0.28 +0.01a 0.01 +0.00b 0.03 + 0.00b
HAbOther 32.52 £ 4.38a 76.63 + 5.44b 64.14 +4.21b

e BN G RE TR DA 2 B R A R T Bl read s B0 B0 e read sBOH 5 . Bl WI(E + SD (n=3) . RNETFHFEREFEE
(p<0.05) . OFFH I B E B )E Note: The relative abundance of each given group of bacterial was calculated based on pertentage

of the reading of sequences of the given group to the reading of the total sequences measured. Data shown were the means + SD (n=3) .

Different letters mean significant difference (p <0.05) . MOnly established genera were listed here
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W) 4F B Ml A b & B0, AR S a i AC AR PR 1 1
MEEREE MM E T T LA ERR
( Streptomyces ) . A4. Arenibacter. T H /B
( Flavobacterium ) . Flavisolibacter, I HifT
J& (Pedobacter) . Candidatus Nitrososphaera,
Candidatus Entotheonella. Z 4  H )@
( Cellvibrio) . Ramlibacter, Skermanella .
KIEBEFFH JE ( Steroidobacter ) FIH LM &
( Thermomonas ) o 10 aMjf2tR PR Mlamia, %%
B . Flavisolibacter. S HF)E (Ammoni-
philus ) . BWEJE ( Clostridium ) , BiIlH &
( Bdellovibrio ) . BEHEAHIEE ( Luteimonas ) .
KIEBEAF )R . ZF AT EE (Bacillus ) FILAS AL
RfFEHE B ( Nitrosopumilus ) . 15 a AT HE
(Arthrobacter ) . WRIRWENIHE & ( Aequorivita)
EHEE . KFREE (Myroides) . LHbFFwH
J& . AT E R (Sphingobacterium ) | HHH
& . FNSKEE (Sporosarcina ) | 8N &
( Bdellovibrio ) . Candidatus Entotheonella. £T
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Table 4 Correlation analysis of rhizospheric soil microbe community structure with physico-chemical soil properties, hundred-grain

weight and cultivation history of Lycium bararum L.

I H [tem X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
Y1 0.17 -0.27 -0.13 0.95%* 0.57 0.93*%*  -0.64 -0.87**  -0.74* -0.86%*
Y2 0.55 -0.54 0.37 0.90% 0.25 0.92%*  -0.16 -0.75* -0.485 -0.55
Y3 0.06 0.23 0.41 -0.39 -0.24 -0.29 0.63 0.73%%* 0.67* -0.60
Y4 0.02 0.16 0.04 0.79%* 0.65 0.84**  -0.33 -0.21 -0.39 -0.48
Y5 -0.04 0.10 0.39 -0.18 -0.23 -0.15 0.49 0.55 0.51 0.55
Y6 -0.09 0.09 -0.20 0.95%* 0.81%* 0.94**  -0.66 -0.54 -0.73* -0.88%*
Y7 -0.67* 0.61 -0.82 0.52 0.94%* 0.49 -0.97**  -0.24 —0.95%*%  —0.82%%*
Y8 -0.32 0.47 -0.01 -0.79**  -0.27 -0.79* 0.40 0.84%* 0.51 0.60
Y9 -0.49 0.57 -0.53 0.31 0.62 0.38 -0.56 0.10 -0.53 -0.47
Y10 -0.51 0.71% -0.14 -0.63 -0.003 -0.58 0.26 0.95%* 0.38 0.50
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Yo AR Yoo BAEH; Yo WA Y HWIMACEREORE . RN ZFMEE (p<0.01) , *FRREFEF (p<0.05)

Note: X,: Acidobacteria; X,: Chloroflexi; X;: Cyanobacteria; X,: Firmicutes; Xs: Gemmatimonadetes; Xg: Proteobacteria;

X;: Ascomycota; Xg: Verrucomicrobia; X,: Basidiomycota; X, : Zygomycota; Y,: Cultivation history; Y,: Total salt content;

Y;: SOM; Y,: Total N; Y5: Total K5 Y,: Total Py Y;: Available P; Y;: Readily available K; Y,: Alkalyzable N; Y,,: Hundred-

grain weight of the third-time harvest. **Correlation is significant at the 0.01 level, *Correlation is significant at the 0.05 level
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Microbial biodiversity in rhizosphere of Lycium bararum L. relative to cultivation history

NA Xiaofan" > ZHENG Guoqi"” > PENG Li" *" LEI Chuanyi' YANG Hongyan'

MA Yu' ZHAO Qiang' SHI Shuofan'
(1 School of Life Science, Ningxia University, Yinchuan 750021, China )
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750021, China )

Abstract The rhizosphere is a critical interface where exchange of substance takes place between
plants roots and their surrounding soil. In the rhizosphere, interactions between the plant and soil microbes,
though affected by a series of factors, such as physic-chemical properties of the rhizospheric soil, genotype
of their host plant, can be beneficial to growth of the plant, the microbes or both. However, it is still not
very clear how long-term cultivation of Lycium bararum 1.. would affect soil microbial community structure
in the rhizosphere of the plant. Therefore, rhizospheric soil samples were collected from Lycium bararum
L. fields different in cultivation history (5a, 10 aand 15 a) in a farm of Nanliang, Ningxia, China, for
analysis of physic-chemical properties, such as pH, electrical conductivity, SOM, total salt, total and
readily available N, P and K, etc. Results showed that pH remained unchanged in all the fields, while
total salt content, total and readily available phosphorus and electrical conductivity in the soil increased
significantly with the age of cultivation. Total genomic DNA was isolated from the rhizosphere soil using
a Power Soil DNA Isolation Kit for sequence analysis of V4 sections of 16S rDNA as indicator of bacterial
diversity and ITS2 sections of 18S rDNA gene as indicator of fungal diversity, with the aid of the lllumina
MiSeq system. Results of the sequencing were assembled and clustered with the FLASH, QIIME, and
UPARSE pipeline software packages. In the end, is was found that the a diversity of the rhizosphere bacteria
community did not vary much between the fields different in cultivation history, but fungal diversity did,
and decreased with the cultivation going on from 5 a to 10 a ( p <0.05) . For analysis of changes in microbial
community structure at the phyla and genus levels, the software of RDA Classifier to denote each OUT by
species. It was found that Proteobacteria (22.2% ) , Crenarchaeota (15.1% ) , Bacteroidetes (13.9% ) ,
Acidobacteria (12.4% ) , Chloroflexi (10.3% ) , Gemmatimonadetes (4.8% ) , Actinobacteria

(4.7% ) , Planctomycetes (4.0% ) and Verrucomicrobia (2.0% ) were the dominate bacterial groups and
Ascomycota (29.5% ) and Basidiomycota (11.7% ) were the dominant fungal group in the rhizosphere of
the plant. However, about 55.8% of the fungi found in the rhizosphere were still unknown in the taxonomy.
Besides, the sequencing further demonstrated that soil microbial community structure in the rhizosphere
varied sharply between the fields different in cultivation history and stood out uniquely in each field from
the others. The variation between fields different in cultivation history was particularly significant in terms
of the ratio of Acidobacteria, Actinobacteria, Bacteroidetes, Fimicutes, Chloroflexi, Crenarchaeota,
Cyanobacteria, Gemmatimonadetes, Proteobacteria, Ascomycota, Basidiomycota and Zygomycota in
the rhizospheric microbial community ( p <0.05) . The protion of unknown fungal groupsin taxonomy was
much higher in the 10 a (76.6% ) and 15 a (61.4% ) Lycium bararum L. fields than in the 5 a (32.5% )
fields (»p <0.05) . The analysis at the genera level also shows that the ratios of 27 genera of bacteria and 16

genera of fungi changed with the cultivation going on (p <0.05) . In order to further analyze relationships
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of soil community, with soil physic-chemical properties, hundred-grain weight and cultivation history,
SPSS 16.0 software was used to work out pearson’ s correlation coefficients between the data, which show
that cultural history is significantly related to richness of Firmicutes, Proteobacteria, Verrucomicrobia,
Basidiomycota and Zygomycota (p <0.05) , content of total phosphorus in the rhizosphere soil is to
richness of Firmicutes, Gemmatimonadetes, Proteobacteria, Basidiomycota, Zygomycota (p<0.05) and
content of readily available phosphorus is to richness of Acidobacteria, Gemmatimonadetes, Ascomycot,
Basidiomycota and Zygomycota (p<0.05) . The findings further demonstrated that the three factors,
cultural year, total phosphorus and readily available phosphorus, are the key factors affecting soil microbial
composition in the rhizosphere of Lycium bararum 1.. To sum up, cultivation history affects soil microbial
community structure more than soil microbial diversity in the rhizosphere soil of Lycium bararum 1.., which
may be related to soil phosphorus metabolism in the rhizosphere.

Key words Lycium bararum L.; Microbial diversity; Rhizosphere soil
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