Kl F RS W EF R
2017 4F- 1 1 -5 34 4555 1 1] 73-79 January 2017-Vol.34-No.1:73-79

O, W, BN RS R RS AR 3% (Lactuca sativa) AR BREI T BES AU R[], Al B IR S PR EE AR, 2017, 34(1): 73-79.
LIANG Yun, ZHAO Li, HUANG Dan-feng. Effects of Soil and Substrate Cultivation on Lettuce Rhizosphere Bacterial Community[J]. Journal of Agricultural
Resources and Environment, 2017, 34(1): 73-79.

TIESERFIZRESEITESE(Lactucasativa)
A g b=A

2 oW,AR W, R
(sl ROl S ke, g 200240)

#  E.DASE(Lactucasativa)“ Mk 5 57 5B I i KL, Rl PCR-DGGE # Real-Time PCR #iAK , /34 T £ iR 5 R Gk
JE kB R G AR PR 2 R B F 75 1 25 5. Real-Time PCR A8 25 3 BH | JiL T4 455 10 0 A~ A S8 T R AR B 4 1 0t 39 (0 28 o 3 (P<
0.05); PCR-DGGE 1% 45t 45 SR W, iR PR P VR S REME ST R T 13 BRIE R R G S M 2 R F 2 RE  Hd 5 A
5 “HIE 557 2% Shannon-Wiener 5% (H ), Simpson #5550 (D) F¥ 4] & (E )3 B 2 5 T 13 (P<0.05 ) ; “Byb 21" SL i H 2%
TR, DR E LR EER, 454 TIERIEF BT A RDA 43145 9%, SR T A R W R4 B RS, pH (B S5 RS AU
SATEAR PR AN R B 1) RN, Bk R NS S S AN B R TR R LEAH O

KR TR SRR IR BR AN T AT ; PCR-DGGE

i E 4y ES.5154.36 XERFRERD A X =4S :2095-6819(2017)01-0073-07 doi: 10.13254/j.jare.2016.0147

Effects of Soil and Substrate Cultivation on Lettuce Rhizosphere Bacterial Community

LIANG Yun, ZHAO Li, HUANG Dan-feng”

(School of Agriculture and Biology, Shanghai Jiao Tong University, Shanghai 200240, China )

Abstract: Rhizosphere bacterial community can promote the nutrition absorption of plant root, which result in the upgrade of plant quality.
Cultivation system has effect on rhizosphere bacterial community. Four treatments were set to investigate the effects of two different cultivation
systems, soil and substrate systems, for two varieties of lettuce, Shengxuan NO.5 and cv. Lollo Rossca. (two cultivation systems x two vari—
eties ). Each treatment had three pots as samples with 10 lettuce plants for each pot. After 30 days of transplanting, five plants of each pot
were randomly selected, and rhizosphere soil or substrate was sampled. Real-time PCR and PCR-DGGE were implied to analyze the charac—
teristics of rhizosphere bacterial community in each treatment. Real-Time PCR detection showed that the number of the population of rhizo—
sphere bacteria in substrate system was significantly higher than that of soil system(P<0.05). PCR-DGGE profiles revealed that the diver—
sity of substrate system was significantly higher than that of soil system. As for Shenxuan NO.5, the Shannon-Wiener index(H ), Simpson in—
dex(D) and Pielou evenness index(E ) of substrate system were significantly higher than that of soil system(P<0.05), and for cv.Lollo Ross-
ca, index H of substrate system were significantly higher than that of soil system (P<0.05). RDA revealed that soil and substrate systems
had different bacterial communities, and pH and nitrate nitrogen were two main factors that determining the community structure. In addition,
water content, C/N, and available phosphorus were positively correlated with the development of bacterial community. Overall, soil and sub-
strate cultivation systems had different rhizosphere bacterial community, and the quantity and diversity were higher in substrate system due to
the physiochemical difference.
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1.3 DNA 2B K 16S rRNA PCR-DGGE 43 #f
1.3.1 DNA #25t

B 500 mg AR PR -5/ 5T, 5 1]+ 4% DNA $2HUR
& E,Z,N,A, TMSoil DNAKitD5625-01 (OMEGA, %
) $Z I DNA, i i il 2 58 A1 43 O 6 B i Nan-
oDrop1000 (Thermo Fisher Scientific, 3¢ [& ) £ il DNA
1) Jo e AR L
1.3.2 4 16S rRNA PCR

16S rRNA V3 [X i i Veriti ® 96 -Well Thermal
Cycler(Applied Biosystems, USA ) 1., #1514 GC-
F338(5'-CGCCCGCCGCGCGCGGCGGGCGGGGCGGG
GGCACGGGGGGCCTACGGGAG-3' ) fil R518(5'-AT-
TACCGCGGCTGCTGG -3’ ) (GC -clamp J¥ 41| # :5' -
GGGCGGGGCGGGGGCACGGGGGGCCTACGGGAG -
3") 4T PCR 41 o W W AR & (50 wL ) f345:2.5 ul
DNA #i#z (40~100 ng),2.5 U DNA % 4 i ( TaKaRa
LA Taq),5 L 10xLA PCR ZZ bk 1T (Mg?* plus),8
pwL ANTP IE& 41 (4 2.5 mmol-L™ ), R iE5141(10
mol-L?) £ 1mL,2.5 pL Z Wk, 29.5 L B AR IK
PCR W 45147 : 94 CHIAEE 7 min; 40 M IR h 94
C 305,62 C45 s,72°C 30s; fJ5 7£ 72 °CF &4 10
min, PCR S ™4 1 1% 14 BrREWHEE M B kA , 4
CLRAF PCR [ 4, PCR 43 | Br £ 200 bp.,
1.3.3 16S rRNA PCR =4 (1) 725 PR A6 JBE V5 Jsg Ha, Yok

{ii Ff] Bio-Rad /7] ) DCode™ Universal Mutation
Detection System Xf 16S rRNA PCR " i ;= ¥ ik 17
PCR-DGGE Hiik . 5PN Tk e B e vk 3 hy 8%, 284k
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Table 1 Physicochemical parameters of soil and substrate before cultivation

) SR WEE ARmY AR Rl e 5/ B il B
b2 e R
G mg-kg™ mg-kg®*  mg-kg?  mg-kg* % R mg-kg™ pH mg-kg*  mg-kg?  mg-kg*t
+ 4 6.61 25.20 26.15 313.55 1.56 12.61 8 073.00 7.41 6 886.67 31.59 168.81
F 30.16 135.37 187.00 1 501.00 36.35 53.23 816.46 6.21 425.56 2.00 24.20
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Table 2 Physicochemical parameters of soil and substrate after harvest

EE WA i A N o Bk
Kb mg- kg mg-kg™ mg-kg-t mg- kgt JERI% BAI% CIN pH i W

“Hiik 5 57 - 4Ek G 8.29+0.28c 341.00+2251b 16.57+2.20c  373.67+19.81c  1.48+0.08c 0.13+0.004b 11.39+0.22b 7.28+0.03b 0.17+0.01b
“HA ik 5 5 LBk KT 33.73+1.31b 231.17+12.67c  113.00+8.66b 857.83+61.99b 27.22+1.04b 0.57+0.03a 48.91+0.99a 6.18+0.15c 0.62+0.01la
WS 4R 7.99£0.08c 327.66+41.96b  17.87+0.45c  379.97+7.30c  1.38+0.08c 0.12+0.004b 11.15:0.22b 7.54+0.14a 0.16+0.02b
“BILI IR, 44.88+4.82a 849.33+70.38a 139.67+13.61a 1 225.50+110.50a 30.7+1.32a 0.59+0.03a 51.80+2.28a 6.25+0.06c 0.64+0.01a

T : R Duncan £ [L4L, BEKFH 005, RRVNGFRESGRGIRRZ R BE, T,
Note: Duncan’s new multiple range test was used for analysis, P=0.05. Different letters mean significant difference among different treatments. The same
below.

SRR S 145 h 16S rRNA [ FE = g 2 | B rbar ? A i EF'JiS‘?:I:fi% Eﬁﬁis I
FER S R HER AR PR A0 R FE 25 5 B (P<0.05) : St ' Feoll o8 -
JERF -5 MR AR R4, WA ) 22 AN B 3 (1
TEIE TR AN b B 557 AOH R AN B SR
TPV AR ECRE S pHIE R B UDG(R=
0.822 3, P=0.001), 5% 7k i (R?=0.896 2, P<0.000 1),
1 4 L (R?%=0.903 1, P<0.000 1) . 75 % (R%=0.950 7,
P<0.000 1) .7 A& A (R?=0.724 9,P<0.001) . f5 %% W
(R*=0.941 7, P<0.000 1) . 5 %44 (R*=0.896 2, P<0.000 1)

AR IEA G
HR Figure 2 PCR-DGGE community fingerprints of 16S rRNA gene
Kl 2 ] DR BESRREE REEA A 2 REA fragments obtained from substrate and soil

A 710 D SRR AR, 2.6 DB TR 250 5 AT
Al A5l IR BE AT AE 200 . 2505 8 A6 L3R o ] i

M (A IRIERER) T 1.3.5 AR h g . (LEAR

2oz T ) P o P 2 92 5723 S Wi 5 5

7900 be FEAT 454 ,1.7.8.10 6 HIE 5 57 PN . X T

§ 6.8 ] “HIpE 557, TIEM 7.8 IR, HHA 9.

3 g6 10.11 vﬁ,«%o X T BYSLL” BT B £
: . WATH W] B4 6 1

g SR L OB AR PR AN TR VR AT A

8.2 o o ok RAUNGE 3. “HITE 5 SR FUREE R PR AN T A

T L L B 65 T AR (P<0.05) B 541 L HURRH: 5

Jre FE TR B AR B 4 T A 7 2 A48 £0d |, Shannon -

1 16SIRNA & MEBHHIFE Wiener #5406 B % 22 5 (P<0.05) , [R#: WAL+ +

Figure 1 The abundance of 16S rRNA in different treatments HE , Simpson 45 %4 F1 Pielou Yy 5] BE5 50 2% 5 A8 B 3%

xR 3 TESEREFRFAEFESIFELEER
Table 3 Diversity index and evenness of bacterial community of lettuce rhizosphere in soil and substrate

ZREPEREL “HIEE 55 RS “HIE 5 BRI REUT AN R 553 “BULL IR R
Shannon-Wiener 35%%(H) 2.05+0.03¢c 2.46+0.06b 2.45+0.04b 2.62+0.08a
Simpson f5%4(D) 0.85+0.03b 0.90+0.02a 0.92+0.002a 0.93+0.01a
Pielou ¥5) B4 % (E) 0.72+0.02b 0.80+0.007a 0.81+0.008a 0.83+0.03a
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(P>0.05), #3855 &2 M AR R4t R A & 2 RE ey 3
BERIZ W T Mk 55X RS UL . 2R
TRECH S A L AH DG Ak i 25 1R AH2C (R?=0.709 0,
P<0.01),

UPGMA (LRSI R, MRS RGN —
J5 (I8l 3),DGGE & 3% th A7 1 557l AR 2, 2450l K
FE b, BIAH IR 3 R G A A R 2 H 3R
2 TV A S AR TS [R]85 R T 1Y
R B 2 PG A0 T AR B DL SR 2R 3N [R] , S BAN ]
P AR RS, ARER T kE 2R e X AR B 4 T e v 1) 98 i

(BIB
aj2
f:ajl
aj3
|asZ

las1

as3

025 020 015 0.10 0.05 0

24 THEBEUMRSAHEFNXER

T 3 2 T AR L S B AR BT ) RDA )
PriEl (18 4) T LI 12 A FEaR 20 4 20, A TR b 2
(1 B A SR A — kS, TSR y BB 7, 22 o e e 2
ATEy BT 7, X S REBMEIR—B LIRSS —
SRR LA TRV 0 A1 252 pH AN . ik 5
SURYRE BTSSR IR, FE SR, I H S
SRR G RIEIEMA R, "B UL L A AR
PUGBR , FRAZRRA L SR SR AR AR
PRYSEM, JF B2 ARG AHTE e 2 B y b
N7 G R BIVIE SRR it B4 A R T RE AR

bj3
]—ijg
I

—

bsl

0.35 0.30 0.25 0.20 0.15 0.10 0.05 0

RIIHTIRITE i R3.2.3 4 1, BUHfE 4347 2R ] DICE Z I, LMl ] UPGMA Bk, j F7R BB , s AR L3
afURMFI HE 5 57, b AARMFH DL, T
Clustering analysis graph generated by R3.2.3, DICE coefficient was used to analysis the data, the clustering analysis by UPGMA, ‘]’ represented substrate
system, ‘s’ represented soil system, ‘a’ represented Shenxuan NO.5 and ‘b’ represented cv.Lollo Rossca. The same below
3 PCR-DGGE & RELHE
Figure 3 Cluster analysis figure for PCR-DGGE bands

RDA2

a:pH {E
b: k&
c:CIN

d: B
e A H

£ R

* 17 DGGE i 4
* represents the bands in DGGE profile

E 4 WEEES T E/EREL R RDA B

Figure 4 RDA elucidates the relationships between bacterial community and soil and substrate physiochemical parameters
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WA AS R RE T FUAE T s b, O B 2 Ph 2 7 i
Jo H IR SRS A AU BE 15 . Pathan 2859k BRI A
00 1 F K AN R AR PR M B0, HARPR 2
WA S TEAAHFE D, “HIE 5574 Shannon-
Wiener 3555050 LB Y2141 , Simpson 35 %4 5 Pielou
S]E AR BORA 22 5, A AT RE 2 AR B I 1] A B, AR B
3 VX A TR RE TR 118 BR A A AN R 1 S8 5 o 3 Ak
A, AN [R] St o0t 78 540 Jo ) W i 22 St 25 i
AN O B B AR BT 22 . A T RE R R
PCR-DGGE i AR B 5% 21 TR Vi 1Y 1y 1248 B A7 AE R R
P, BRI 2 A4 40 15 47 B, I H. DNA 32 1(H1 PCR 1
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FRGRA R BN 5 pH B AR R S
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