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Spec1es and Its Driving Factors in a ;Common Garden xperlment

u Yu’gn yuan ; XUiTing-ting* , Al Zhe’ WET‘ Lihu' ¢ MA'Fei' Y, i

(1.'School of Eeolo bgysand Envirotiment, Ningxia University, Yinchitan 75@021 Cl'ﬁ'na 2. Breeding Base for State Key Laboralory of Land Degradation and Ecological
Restothtioh in Rorthwest China, Ningxia University, Yinchuan 750021, China; 3. SLhOOl of Geography and Planning, Ningxia University, Yinchuan 750021, China; 4. School
of Life Smence, Ningxia University, Yinchuan 750021, China)

Abstract; The soil bacterial diversity and community structures in rhizosphere soil of Caragana microphylla, Caragana liouana, and Caragana roborovskyi in a common garden
experiment were measured using the high-throughput sequencing technique, with the aim of investigating the factors driving the variation in the bacterial community structure.
The results indicated that 42 phyla, 55 classes, 123 orders, 244 families, and 558 genera were obtained from the rhizosphere soil. The dominant phyla in all sample sites were
Proteobacteria, Cyanobacteria, Actinobacteria, Bacteroidetes, Firmicutes, and Acidobacteria ( relative abundance >1% ). At the genus level, Phenylobacterium, Ensifer, and
Chitinophaga were dominant. Two-way analysis of variance showed that species had a significant effect on the Shannon index and Simpson index of rhizosphere soil bacteria of
the three Caragana species, whereas the Chaol index, Shannon index, and Simpson index were significantly affected by the interaction of provenances and species. There was
a significant difference among the three species in the composition of bacterial communities, and the cluster analysis indicated that the composition of the soil bacterial
community significantly differed among provenances in C. liouana and C. roborovskyi. Based on the redundancy analysis, mean annual precipitation and altitude were the
dominant factors influencing the rhizosphere soil hacterial community structure. Overall, the present results indicated that there were intraspecific and interspecific differences
in the diversity and community structures of rhizosphere soil bacteria, and the bacterial community structure was mainly affected by the provenance climate. These results
provide a theoretical basis for understanding the adaptation strategies and ecological restoration of the three Caragana species.

Key words: Caragana; common garden; soil bacteria; community diversity; provenance climate
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Table 1  Geographical and climatic information of different sampling sites collecting seeds of C. microphylla, C. liouana, and C. roborovskyi
g o1 RS G ZRE(E)/(°)  HE(N)/(°) TR /m AEHJIR/C AR/ mm
N 5 55 A et wQ CcMl1 119. 15 42.98 626 6.23 326.76
NS BE i KQ CM2 121. 88 44.03 1178 6.68 331.43
NEZ = DH CM3 114.33 42.07 1419 2.51 325.42
PN S B 4 R A I YQ CL1 110. 28 39.33 1285 7.34 382.46
BEvE A B SM CI2 110. 15 39.21 1257 7.19 379.92
SRHG v i EQ CI3 107. 67 38.85 1344 7.42 225.23
Ho R AR E ML CRI 100. 69 38.48 2295 1.71 190. 10
Holkos B YD CR2 103. 15 36. 88 2314 5.38 303.75
SRS 7Y CR3 101. 36 38.58 2032 3.92 158. 89
1)CM. /J\uf"fﬁ]ﬂ%)[_‘, C. microphylla, CL. r"'lVDJ[f%XL%JL, C. liouana, CR: H{ETT%X%JL, C. roborovskyt, G|

1.2 HIEREACRE 50007
F2020 48 H 7 [R5 bl A R A /N s L
FP R RS JLANE B XS LAR B L AR AL 27 4

TERRAS/INX 8 3 BRAEKR , S5 UL RRAR | FH JC R 5Y
JHMRBEST N HAA/NT 2 mm AR, Bl BT+ RS
mL JOR B BN T EAS BUAR TR A A 1
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AFEAR B TR, A5 w3 B L
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4°CT, 12000 g B5.0 10 min, F- 2 FIEW, WEE B0
B ICTRAR PR 39 B A 3 kT [l FER AR
FERAEARFA T 10 em A0, F ] L8R AR R (0 ~ 20
em) IERE G IR REAS /N B IR AY 3 4 - 0
A ARG I 1 AREAS BV RAE R 3 AN
327 b, AT R I, T 00 4 R
et

SRR B E 2 BRSCHR [ 16 ] B 5k, T
FEPR L FE 5 pH, ML TR (EC) |, - HEA HlLK
(S0C) ., A (TN) FLwE(TP).

L3 Fh b SRR R TR

RAE 1 A b R AE 45 20 GPS X (eTrex
Venture, Garmin, 3¢ [H ) {0524 RAE S AL | 4
FEE , I M3 2 45 {5 B 78 IWMI ( International
Water Management Institute ) 78 28 < € IR 55 ¢ &
(http://wecatlas. iwmi. org/Default. asp) %EXQ;T%#
SRR %ﬂfﬁﬁ%%%,ﬁ%ﬁ?ﬁi&ﬂﬁﬁﬁﬂ%ﬁ %E
W1,

1.4/ S DNA I, PCR ?}“i"%ﬂw‘]ﬁj}

K H CTAB Eﬁﬁﬁ%ﬁi%ﬁzkﬁ.éﬂ .DNA
HEFHRER, DNA Y JEE 40 19 K @Fﬁf? H‘ﬁ?ﬁ%&%
JBE, Ell_;-@mﬁnnﬂ:ﬁ% L, ﬁiﬁﬁ?@[ﬁﬂiﬁﬁﬁﬁﬁi
Fd mgd1, ! u%ﬁf:%%ﬂéﬁ DNA T ifie ﬂLi%%'
A 169 TDNA V4 X B, 5140 515F (5'-CTGEEA.
GCMGCCGCGGTAA 3') i 806R (5'-GGACTACHV
GGGTWTCTAAT-3"). F| ] Phusion® High-Fidelity
PCR Master Mix with GC Buffer( New England Biolabs
O T ) R R O ELREE AT PCR, RCR 7 B A
FMGNFS IR 17 ], PCR P~ ] 2% HeJE (1)
SRR GRS A T R R o b 0o AR B R
3 BRAS W) AT 5 SR it i PR AN AL
L5 Hdliortr

JTINAS IR UG 7 51 # 25 Barcode J3 51 A5 | 91751

J&i , %8 FLASH PHE3 A3 RS Tags B4, 1/ QIIME
(v. 1.9, 1) B8 o 7y 2 i A ok aod i, 75 30 v

RS JEHE Tag 2515 W) b s B o dls 22 R 47 1L
XGRS AT, B G R 81 15 B e A A 3K
Hd. FH UPARSE (v. 7. 0. 1001 ) 204 % 15 51 %5
£ 97 % HIFMULEE KF-2E AT 3R 3 2R Mothur J7 3 0
e XF SILVAI3 2 (http://www. arb-silva. de/) Y
SSUrRNA %4 2 #E 17 4 3 B 43 #r. {8 QIIME
(v. 1.9 1) HEIAD L TTEL, YIFEL, Chaol 157
1 . Shannon 8 ¢ N Simpson 5%, M SPSS 22.0
AT BRI 2R 07 28 FIUOBUR 28 07 22 0 W A T 22 e S 4
S - STEA TR S B A AR X B 22 55 SR Pearson
FHICREON Z AR HR 805 AR B 1 JEAT A M o
Br. iz R(v. 3. 4. 3) BAFL 6] - AR V% OTUs
{5 BB RAE R ] | B 9 AR T
JB KT A B RS A F A R Vegan A1
- HE A0 B S 1 A A 52 B principal
coordinate aﬁalysis, PCoA); R H *Hfﬂﬂﬁ %} iy
(analysis of “‘simila‘{‘rﬂitie“s, ANOSIM ) FRAiE 3'%5[3 %%7—%)'[‘
T L 0 AR s B 2N A VR4 A 1) 22 S ke S
UPGMA /ﬂj‘ﬂﬂ’fﬁxﬁ%}mﬂﬂﬁﬂﬂtééﬂiﬁl 3
R 5 #i. A CanoeoS. 0 #‘ﬂ‘ﬂ_uﬂiﬁ‘*ﬁ
(redunddncy‘. ;nalysm ; RbA) *ﬂ%%‘f?iﬁy/\@fﬂ
i R % AR AR 7 4 *’JE .

T2 ERESHR

2.1 FEHL - IEPRALFE AR HT

HER 2 A, /NSRS )L 48 pH AR5 Ry
9.12~9.19, L F% J 101. 62 ~ 128.93 pS-cm ™',
w(SOC) N 4.94 ~6.24 g-kg™"', @(TN) K 0.41 ~
0.54 g-kg 'l w(TP) }y 0.34 ~0.37 g-kg™". Hi[A]
MRS JLAHE pH A5 fEVE R R 9. 15 ~9. 20, HH S %
91.70 ~ 102.03 pS-ecm™", @ (SOC) N 4.61 ~6.21
g-kg™', w(TN) 4 0.36 ~0.49 g-kg™' Fl w (TP) K
0.34 ~0.38 g-kg ™' FE LAY JL 4 3 pH AR L [l

®2 ERRET/IHEBIL, REHEGILFTESSIL L ER R

Table 2 Soil physicochemical properties of C. microphylla,

C. liouana, and C. roborovskyi in a common garden

FE RS pH EC/pS+cm™! ©(S0C) /g kg ! @(TN)/g-kg™! o(TP)/g-kg™!
CM1 9.12 +0. 00 128.93 £5.26 6.24 +0.33 0.54 +0.03 0.37 +0. 00
CM2 9.19 +0. 00 113.93 £6.21 4.94 +0.75 0.41 +£0. 04 0.34 +0.01
CM3 9.19 £0. 01 101. 62 £3. 64 5.25+0.28 0.41 +0.02 0.35 +0.00
CL1 9.20 +0. 01 91. 80 +£6. 65 4.73 +0. 17 0.37 +0.02 0.34 +0.00
CL2 9.15 +0.04 91.70 £1.76 4.61 £0.95 0.36 +0.07 0.35 +0.03
CL3 9.18 +0. 13 102.03 7. 07 6.21 £0.48 0.49 +£0. 02 0.38 +0. 01
CRI 9.09 £0.72 138.92 +£20. 28 6.23 +0.30 0.48 £0.02 0.38 £0.02
CR2 9.10 +0. 24 120.75 £2.58 5.62 +0.24 0.35 +0. 10 0.37 +0. 01
CR3 9.15 +£0. 51 111.25 £7.05 4.29 +0. 55 0.40 +£0. 04 0.37 £0. 04

1) Bl AP ME + PR 2e
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M 9.09 ~ 9.15, B T F N 111.25 ~ 138.92
pSeem™', w(SOC) K 4.29 ~6.23 g-kg™', w(TN)
$70.35 ~0.48 g-kg™' 1 o (TP) 24 0.37 ~ 0.38
g-kg 'L HERNG L A HER R TN AR Y
JUFNSE e 4 XS L, JHC Al - 498 2 0 1 o 3 O B 2
5t
2.2 R[EIEEAS LR A 40 B DNA 35 #r
i3 Nlumina HiSeq /5yl &7, 25 246 3507
5112 385 742 Z%, It 45 ik U A K BR kA K 5 15 2
1791 23750 5 40, J 5 -394 B 411 bp A4
SETRRE S IAR Y S OTU 2 H 5 2044, o) 3 F
g LA B OTU B H M3 1344, 29 5 By
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A RIS Lt D, o 545 A4S, 205 45 OTU %

(a) CL

CR CM

Hi14.7% F110.5% [ K 1(a) ].

AEAREVE 07 T [ o 66 X5 ) L e A 40 A [ A e
SAIAE OTU H B2 5. mIE 1 (b) ATAL, 3 Fhés
X JLAS [ P 5 AR o = 198 40 o1 AF V% 6 19 OTU % H
K1 2954, /N # 38 JLAS [R5 b HH R S OTU 4K
A CM2 > CM3 > CM1, 1 [ 8 XS LA [ I8 1l
¥4 OTU % . CL3 > CL2 > CL1, Fe A 38 LA
[ YR b REAT OTU %08 k7 : CR3 > CR2 > CRI.
2.3 N[EERAYLIEAEY) - A0 R R 2R

FH 2 3 AIAL, b i) 22 53 35 5 ma AR By 1= 198 40
PR A AR 8 ORI 35 AR 46 45, ELRD IR RN 4 Fh i) 22 AR
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[ A L 0 AR s - 398 40 T 22 R A7 A I 3 25
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Fig. 1 Comparison of bacteria OTU in rhizosphere soil of C. microphylla, C. liouana, and C. roborovskyi

F3 NHEREIBIL., ARG LA E SR IE L AR B T AR B S AR B

Table 3 Soil bacterial diversity indexes in rhizosphere of C. microphylla, C. liouana, and C. roborovskyt

FE ST LIEUEAY Chaol 85X T ARIGEL P AR AL
CM1 1947. 67 £90. 93 2234. 60 =109. 66 6.56 0. 35 0.91 £0.02
CM2 2154.33 £11. 46 2426.93 £14.48 7.23 £0. 10 0.95 £0.00
CM3 1915. 67 £232.27 2195.36 +239. 37 6.50 £0.62 0.92 +0.03
CL1 1709. 00 +74. 90b 1981.17 +68.29b 5.68 £0. 18b 0.83 0. 02b
CI2 1784. 67 +48.91b 2080.79 £48. 75b 5.70 £0.23b 0.83 0. 02b
CL3 2193.67 £19.22a 2498.39 £16.42a 7.05 £0. 16a 0.94 0. 00a
CR1 1970. 00 +109. 92 2293.75 +110. 95 6.20 +0.26 0.88 £0.02
CR2 1899. 00 +65. 58 2181.33 £67. 65 6.12 £0.17 0.87 £0.01
CR3 1986. 67 =105. 62 2254. 14 £86.77 6.04 +0. 38 0.88 £0.04
i) 1.69 1. 44 1.14 2.38
L/ 0.83 0. 66 4.19* 7.15*

AR x P 3.14* 3.45*% 3.55* 3.46"

1) B AP ME + PR 22 RFIAR/NG FRFR R RS LB AR A R R 22 53 3 (P <0.05) ; * 378 P<0.05, ™ IR P <0.01

T UniFrace 255875, 5k H PCoA 43 # /it

B L . hRAR XS LR B LR PR HHEAN R 455

EEER AR K 2 i, £ OTU ZKF |, PC1 Sl Al

PC2 X455 5 09 i B 5 43 31 A 56. 23% M1 17.15%,
ANOSIM #H 7] 22 % K 38 (R = 0.269, P =
0.001) , 200 3 FPER XY JLJE A AR PR 38 41 B RE V%
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Fig. 2 Principal coordinate analysis (PCoA) of soil bdqgﬂéi‘-

community composition in rhizophere of C. mLcrophylla

C. lwuana and C. roborovskyzf

i w, .

CRI
CR2
(a) cMi
CM3
CM2

CL3
L 1 I I

2.4 I[E)ERXG )L JE A ) AR B - 3 4 TR A T 4 AR A
W2 5

AT RE LA I B 20 T 42 17 55 44 123 H 244
FF558 J&. 7RI 1K b /N8 L v ) i 28 LA
T AR NG JLAR B A 3 b AR X = B HEAA 1T i DL A
W17 43 0l 2 72 JE B 1] ( Proteobacteria ) | 1 ¥ [
( Cyanobacteria) {2 B ] ( Actinobacteria ) | L FT B
["]( Bacteroidetes) JEBER [ ] ( Firmicutes) FRFT [ ]
( Acidobacteria) | 2f B i B '] ( Gemmatimonadetes ) |
PEIHE ] ( Verrucomicrobia ) (4525 18 | ] ( Chloroflexi )
PAB AR ZE M A B 1] (unidentified _Bacteria ) , A |
TR 0 AE XS T BE AR D ET S B 93.59% ~
99.33% [ E13(b) ]. 24 Al AR HRAG LI )
MBS AN AT AR B35 25 57, o /N
Ai%¢%$%@ﬂﬁﬂ$fﬁ%ﬁ??@%%m
FUREWEH o 1 0 L+ 3ot 5 iV
J¥ 03 T e T X L. %{E%X%JL:I:%‘:PUHIE

VRIS g T N s L, st
I T AL P 4
/ "‘ 4 4 ol .n"-u-i
(b) -
g

[l Proteobacteria

B Cyanobacteria

B Actinobacteria

[ Bacteroidetes

B Firmicutes

[ Acidobacteria

B Gemmatimonadetes

51 B Verrucomicrobia

B Chloroflexi

iH I unidentified Bacteria
[ others

0 005 010 015 0 0.25
bray _curtis i @

0.5 0.75 1.00

HIAF e

(a) UPGMA SRIHHEH 5 (b) S AEATE N K LB YRR 3 B2 20 A1
B3 Ik EANRRGIL, RERS LI REGILRE L IEAEA B RS R ERESN

Fig. 3  Distribution of dominant bacterial communities at the phylum level and UPGMA analysis

in rhizosphere soil of C. microphylla,

TEJEKF b, 3 R s JLAR PR 4 3 rb 40 7 A
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( Novosphingobium ) F1 Dongia N £ BB (K 4).
H %4 AT, 3 e X JLAR PR A 58 b A 35 s A XF
FEAETEZE . Hoh R E | Dongia FIFEIR
18y IR TR I ( Devosia ) AHXF - B 7R /N4 X )L - 4 vp
b 2R T e T X L RN SR TR L. S AR G L
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g F% f# H JB ( Sphingopyxis ) . TR T W )&
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W )& ( Pseudonocardia ) A% 3 B i K T/ M- 48 39
JUFATRTRIERXG L. 1A, 2 [ A 1 AR B B
L5 J& ( Pseudoxanthomonas) TE 3 Fh &5 XY JL 22 [8] £
TE 5 22 5.

FIHH Bray-Curtis #5525, 5K H] UPGMA % 3 F
FEAG LA R RIS S5 A B T AT SR A A, A 3
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b3 2 BR/ANHER XS LA R AR R P8 TR — 2 1
by 2 FRER G JLAS R R R L T T34 A AE 22 5. Tl
X‘%)Lﬂ‘ﬂ?iﬂz CL1 A1 C12 +XErhas %mﬁxﬂéﬁ

e TR CL3 T 50 T 1) SR BE TR 1) AH T

FJE AR TR R M CL3. Fi AR X LA 5 #b CR3
g T AR T T B TR M CR1 A
U5 Hh CR2, AR B 1R RE R TR [ AR G 3= B 1 35K
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F4 NIHEBIL, REBBILATRBGILRE T ER B EREANEEER
Table 4  Differences in relative abundances of bacterial phyla and genera in rhizosphere soil of C. microphylla, C. liouana, and C. roborovskyi
1 2 : X %
CM CL CR
0.744 +0.015ab 0.775 £0.019a 0. 685 £0. 047b
Sphingomonas 0.021 +0. 000 0. 022 +0. 000 0. 021 £0. 000
Lysobacter 0. 015 +0. 000 0.015 +0. 000 0.012 £0. 001
Neorhizobium 0.011 £0.001b 0.013 0. 001ab 0.015 £0.001a
Ensifer 0. 054 +0. 003 0. 055 +0. 003 0. 068 +0. 007
Mesorhizobium 0. 004 +0. 000 0. 006 +0. 001 0. 005 +0. 001
Pseudomonas 0. 002 +0. 000 0. 008 +0. 004 0.004 +0.001
Steroidobacter 0.036 £0.003a 0. 025 +0. 000b 0.018 £0.001¢
Proteobacteria Pseudoxanthomonas 0. 009 +0. 001¢ 0.011 +0. 000b 0.016 +0. 003a -
Sphingopyxis 0.008 +£0.001a 0.006 +£0.001a 0. 002 +O 000b
Acidibacter 0.005 £0.001a 0. 004 +0. 000ab 0,003 +0 Op()b a
Phenylobacterium ~0.063 £0.014a 0. 025 +0. 603}) 0.013 1:0 003b
Dongia 0. 022 +0. 002a 0. 015°+0. 001b 0.012 +0 OOIb
Variovorax 70,025 £0.003a 10020 £0.0014 0.013,£0.00Th
Novosphingobium 0.020 £0. 002a 10.019 £0.003a 0.010 @ 001h_/ 4
Devosia 0.016 +0.001a " 0.013/40. 000D 0.011 0000, ¥
Pseudoxanthomoras | - 01'“009 40.001b 20, 011 £0. 000ab? 0.016 +0. 0034,
5 /2. | Ralstonia VA e 9,;601 +0.001 Y 0000001 0.001 £0.001 [ ¥
Cyanobacicsig | J SV AT 0017 20,004 770.016 0. 005 0.065%0:-032 .=
'l | ‘ "0.4068 +0. 007 04060, 0: 007, 0.061 0. 013 =
- Pseudonocardia .If” “;‘ J 0 004 £0. 001a 20.003 +0. 000ab 0. 002 £0. 000b ==
; = Agromyces Y i ) /0. 006 £0.001 0. 006 +0. 001 0.004 +0.001
7 Y | Ralsonia . (0. 000,001 ©0.001 0. 001 0. 001 0. 001
| Actingbaciéta ¥ Isoptericola g U."(-)m(_)_l-rf'(; 000 0.002 0. 001 0.001 =0. 000
B i Glycomyces “0. 004 +0. 001 0. 002 =0. 000 0. 004 +0. 002
Nocardioides 0. 003 +0. 000 0. 002 +0. 000 0.002 +0. 001
Lechevalieria 0. 002 +0. 000 0. 002 +0. 000 0.003 +0. 001
Streptomyces 0.011 +0. 001 0.012 £0. 002 0. 014 £0. 006
0. 068 +0. 005b 0. 070 0. 003ab 0.088 +0.010a
Bacteroidetes Niastella 0. 005 +0. 000b 0. 008 +0. 000a 0.010 0. 001a
Chitinophaga 0.031 +0. 006 0.020 +0. 001 0.031 +0. 009
0. 035 +0. 005 0. 030 +0. 005 0. 025 £0. 004
Enterococcus 0.003 +0. 002 0.003 +0.002 0. 001 +0. 000
Firmicutes Bacillus 0. 008 +0.002 0. 006 +0.002 0. 004 +0. 000
Paenibacillus 0.005 £0.001a 0.004 +0. 001ab 0. 003 +0. 000b
Blautia 0. 000 +0. 000 0.001 +0. 001 0.002 +0.001
Acidobacteria 0.023 +0. 003 0.019 +0. 001 0.024 £0.002
Gemmatimonadetes 0. 009 +0. 000a 0. 006 +0. 000b 0. 007 +0. 000b
Verrucomicrobia 0. 006 +0. 001 0. 005 +0. 001 0. 007 +0. 001
Chloroflexi 0. 006 +0.001ab 0.005 +0.001b 0.007 £0.001a
Unidentified_Bacteria 0. 004 +0. 000 0.003 +0. 001 0.002 +0. 001

1) Bl o M + bR 2s

H K P B B R (I 4) | RS

C I I T A (T AU S R =
K5 F IKHE B ( Nocardioides )
S THE (Agromyces) | Bk R IVHEE | IR
J& A AR 12 A2 AR 98 TR &8 ( Mesorhizobium ) #H X 3 7E
LA XS LA R M CL3 AR bR 3 p B 3 TR

( Streptomyces ) |

( Lechevalieria )

[T AN TR /NG B 2 A ) 6 X L R A A ) 22 53 .35 (P < 0. 05)

P CL1 RN 5 CL2. 57 B4R 4G JL AR i b CR3
PR bR R SR mKREE . Kk
KIRHEE . PEEH R ( Glycomyces) F1A 73 25 W i
1] (unidentified_Cyanobacteria ) F X} =F & i} 2 1=

Fi st CR1 FFR IR CR2, 105 6 B8 I | 4 AR 88 1
J& . KT B ( Lysobacter)) 145 & B A M IH 8
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&, l |

.'r- r... | ,¢| i | '#I ‘]'; o -

( Sphingomonas) #l % 1 Gl 2 e xR0 N B LA T A,

ﬂﬁiﬂ;'., };;E G rr/d HITCAR 7T (RDA) HEFF AT AT (/] 5) , RDA 25—
2.5 ARG DR 4 H U R RSSO AERR R ARG 55 U AR, ]

AHETFHRER oo A B8R 7K o I A R R AR e MR 200 B ARV 45
&S ATALFEROKES HIEME D FEM RN E FRE R KRR ER(K6) TR

Chaol F8EL 35 ARG, FhIEMIEA | AFHR S H/R  KE(F =4.5, P=0.02) MK (F =3.9, P =

TR AR BOC B & A oeE, BRI R 330k 0..032) 25200 3 Fhe 38 JLHR b - 398 40 B R 9 25 4 78

PERTS TR A ZFEPERR B T ARG R4 (R CsE R 1

F5 NHEHBL, RESGILNAEESGILRR L EAE o SHEEHSESRTHRERSD

Table 5 Correlation coefficients between bacterial @ diversity indexes and ecological factors

5

in rhizosphere soil of C. microphylla, C. liouana, and C. roborovskyi

Eiston pH soc TN TP EC ALT MAP MAT
YR gL 0.079 0.182 0.167 -0.002 0.129 0. 007 -0.399" -0.039
Chaol #5%% 0. 127 0.185 0.193 -0. 006 0. 085 0. 020 -0.441" -0. 066
BRI 0. 066 0. 202 0.210 0. 003 0.180 -0.234 -0.139 0. 065
AR -0.017 0.218 0.265 0. 109 0.256 -0.211 -0.227 -0.065

1) ALT. 14k, MAP . AE& K B MAT . AE¥IR IRl * %758 P <0.05
*6 EFSEFILNTEEGIL, hEEE LI ESE LR T IEAEE R LA EmY

Table 6  Effects of ecological factors on composition of bacterial community in rhizosphere soil of C. microphylla, C. liouana, and C. roborovskyi

iz MAP ALT MAT SoC TN TP pH EC
SRRESE/ % 15.1 11.8 2.8 1.3 1.3 1.4 0.6 1.1
TR/ % 42.8 33.3 7.9 3.8 3.6 3.9 1.7 3.1
F 4.5 3.9 0.9 0.4 0.4 0.4 0.2 0.3

P 0.02 0.03 0.41 0. 67 0.69 0. 66 0.89 0.76

1) P <0. 05, FR/RiZdahnxt LN TRRE & 45 4 R 1 2%
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