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Bacterial Strains tested

isolate source or region elevation/m method
SCAU290 Hulukou Town Ningnan County LP 790 abecd
SCAU291 Hulukou Town Ningnan County LP 790 abecd
SCAU292 Hulukou Town Ningnan County LP 790 abecd
SCAU293 Jinxing Town Ningnan County LP 920 abecd
SCAU19%4 Jinxing Town Ningnan County LP 920 b ¢
SCAU294 Hulukou Town Ningnan County LP 720 abecd
SCAUI195 Hulukou Town Ningnan County LP 720 b ¢
SCAU196 Hulukou Town Ningnan County LP 720 b «
SCAU295 Hulukou Town Ningnan County LP 1280 abecd
SCAU197 Hulukou Town Ningnan County LP 1280 bce
SCAU296 Hulukou Town Ningnan County LP 1280 abecd
SCAU297 Hulukou Town Ningnan County LP 1280 abecd
SCAU199 Dachong Town Huidong County LP 720 b ¢
SCAU298 Dachong Town Huidong County LP 720 abed
SCAU299 Dachong Town Huidong County LP 720 abecd
SCAU300 Pisha Town Ningnan County LP 1170 abecd
SCAU301 Pisha Town Ningnan County LP 1170 abecd
SCAU302 Pisha Town Ningnan County LP 1170 abecd
SCAU303 Pisha Town Ningnan County LP 1170 abec
SCAU202 Pisha Town Ningnan County LP 1170 bece
SCAU304 Pisha Town Ningnan County LP 1170 abec
SCAU203 Pisha Town Ningnan County LP 1170 bece
SCAU204 Pisha Town Ningnan County LP 1110 b ¢
SCAU305 Pisha Town Ningnan County LP 1110 abecd
SCAU306 Puji Town Puge County LP 1190 abecd
SCAU307 Puji Town Puge County LP 1190 abecd
SCAU205 Puji Town Puge County LP 1190 b ¢
SCAU308 Puji Town Puge County LP 1190 abecd
SCAU309 Xiaoliao Town Xichang City LP 1480 abecd
SCAU310 Xiaoliao Town Xichang City LP 1480 abecd
SCAU209 Xiaoliao Town Xichang City LP 1480 bce
SCAU211 Xiaoliao Town Xichang City LP 1480 bece
SCAU311 Xiaoliao Town Xichang City LP 1480 abcd

LP: Liangshan Prefecture; a: 16S rRNA PCR-RFLP; b: BOX-PCR; c¢: AFLP; d: Symbiotic efficiency; e: Concatenated sequence analysis of 168
rRNArecA-atpD—glnII.
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Table 2 Symbiotic traits and 16S rRNA RFLP characteristics of rhizobia isolated from L. leucacephala in Liangshan Prefecture

symbiotic trait PCR-RFLP of 168

isolates No. plant shoot dry No. of nodule 16S rRNA RFLP 16S rRNA
weight ( g/plant) * " ( per plant) pattern® genotype"
SCAU307 63.8 +10.4 % 10+4.6 *° aaaa i
SCAU299 62.4£8.67 11.0 4.0 *~ aaaa i
SCAU305 57.0£10.9 ™ 6.3+4.2 %7 aaaa i
SCAU291 53.2£7.5™ 4.3£2.3™ aaaa i
SCAU300 52.2+£8.1™ 7.7+3.8 *° aaaa i
SCAU294 50.7 £11.4 ™ 15.3+7.6 *° aaaa i
SCAU295 50.3£2.4 ™ 7.3+1.5 %7 aaaa i
CK 45.8£2.9 ™ 0.0+0.0 - -
SCAU292 44.8 £6.5 ™ 8.3£3.2 aaaa i
SCAU296 42.9 £6.4 ™ 7.3£3.1 7 aaaa i
SCAU302 40.6 £3.3 ™ 11.3+4.5 *° aaaa i
SCAU298 39.3+6.6 ™ 13.0+4.0 ** aaaa i
SCAU311 38.3+8.4 ™ 11.3£1.2 *" cach ii
SCAU308 38.0+5.1 ™ 5.7+2.5™ aaaa i
SCAU301 35.9+£8.6 ™ 5.7+£3.1™ aaaa i
SCAU309 35.0£4.4 ™ 0.0+0.0™ bbbb il
SCAU297 34.8+6.4 ™ 5.0£2.0™ aaaa i
SCAU293 34.7+4.8 ™ 6.0+3.0 *° aaaa i
SCAU306 33.0+7.0°" 12£5.2 %7 aaaa i
SCAU290 32.2£2.2°° 8.7+3.5 %" aaaa i
SCAU310 20.8 4.0 " 9.7+4.7%" cach ii
* Data presented as average * standard deviation from three replicates. ” ** = * and ™ indicates an increase a decrease or a non-significant difference

in plant shoot dry weight according to the LSD test ( * at 0. 05 level) respectively. “ Each letter refers to a restriction pattern obtained with enzymes
Haelll Hinfl Mspl and Taql respectively. * The 16S rRNA genotypes of Leucaena thizobia represent combination of restriction patterns obtained by

enzymes used ( Haelll Hinfl Mspl and Tagql) . CK: uninoculated control.
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16S IRNA genotype
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SCAU291
SCAU292
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SCAU2%4
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—‘—: E. adhaerens 1.CO4"
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L M. plurifarium LMG 118927

T A. rubi 1AM 13569"
L Allorhizobium undicolalL MG 118757

———— SCAU203 v

L——— R mongolense USDA 18447
SCAU309 i
SCAU209 iii
R.huautlense SO,"
SCAU310 ii
SCAU211 ii
SCAU311 ii

B. yuanmingenseCCBAU 100717
B. japonicum USBA6"

T
0.67 0.75 0.84 0.92 1.00

coefficient

1. 16S rRNA PCR-RFLP
Figure 1. UPGMA dendrogram constructed based on the RFLP analysis of PCR-amplified 16S rRNA genes of the Leucaena rhizobia using
4 restriction endonucleases ( Mspl Hinfl Haelll and Taql) .
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2. BOX-PCR
Figure 2. UPGMA dendrogram derived from BOX-PCR. Based on 16S RFLP the isolates in boldface and underline were
assigned to Mesorhizobium in boldface and italics to Bradyrhizobium 1In boldface to Rhizobium and the others to

Sinorhizobium.
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54 — R. gallicum KACC 107197 (U86343, AY907357, HM142762, AF529015)
0.02 100 E R. yanglingense CCBAU 71623T(AF003375, AY907359, AY907373, AY929462)
99 R. mongolense USDA 18447 (U89817, AY907358, AY907372, AY929453)
76 L SCAU203 (HQ538612, KF613157, KF613158, KF613159)
R. etli CFN 427(U28916, AJ294375, AJ294404, AF169585)
100 99 R. leguminosarum USDA 23707 (U29386, AM182125, AM418783, EU155089)
R. vignae CCBAU 05176'(GU 128881, GU128902, GU128888, GU128895)
100 100 [ SCAU209 (HQ538618, 1Q362386, KC167830, KC167845)
1001 R huauttense CCBAU65679 (EU618031, EU622117, EU617996, EU618011)

S. mexicanus ITTG R7" (DQ411930, DQ411951, GU994045, GU994064)

S. sahelil MG 7837" (X68390, AM182138, AM418756, AF169589)
87 SCAU197 (JF330104, 1Q362377, KC167835, KC167820)
S. americanum LMG 22684" (AF506513, AM946572, AM418742, GU994065)
4 S. firedii LMG 6217"(AY260149, AM182145, AM418761, AF169591)
100 S. xinjiangense LMG 17930" (D12796, DQ411944, AM418745, HM997094)
88 SCAU202A (JQ362360, 1Q362387, KC167843, KC167828)
’—: M. plurifarium ORS 1032'(Y14158,AY688611, AY785350, EU249386)

00| 100 M. amorphae ICMP 15022"(AF041442, AM076369, AY493453, AY494807)
M. haukuii USDA 4779"(D13431, AM076371, AJ294394, AF169588)
84 M. loti LMG 6125"(X67229, AM076372, AM946552, AF169581)
83

M. opportunistum LMG 246077 (AY601515, FR863560, HM047119, HM047122)

100

B. elkanii USDA 76" (U35000.3, AM 168342, AM418752, AY599117)

B. yuanmingens CCBAU10071" (AF193818, AY591566, AY386760, AY386780)

100
100 B. liaoningense LMG 182307 (AF208513, AY494833, AY493450, AY494803)
. SCAU211 (HQ538619, JQ362385, KC167846, KC167831)
78 B. betae LMG 21987"(AY372184, FM253174, FM253129, AB353733)
64 B. japonicum USDAGT(X87272, AM168341, AM168320, AF169582)

5. 16S rRNA recA-atpD-gInll
Figure 5. Phylogenetic tree based on the concatenated sequences of 16S rRNA (1319 nt) recA (387 nt) atpD (406 nt) and
glnll (507 nt) sequences. GenBank accession numbers in boldface were newly determined as a result of this study. Bootstrap

confidence leves=50% (1000 replicates) are indicated at the internodes. The scale bar represents 2 % nucleotide substitutions.
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Symbiotic efficiency and genetic diversity of the rhizobia
isolated from Leucaena leucocephala in Liangshan
Prefecture

Kaiwei Xu Xiaoping Zhang Yuanxue Chen” Feiyue Gu Dehai Zhou Chengyi Tang

College of Resource and Environment Sichuan Agricultural University Chengdu 611130 Sichuan Province China

Abstract Objective We analyzed the symbiotic efficiency and genetic diversity of rhizobia isolated from Leucaena
leucocephala in Liangshan Prefecture of SichuanProvince. Methods We studied genetic diversity of these isolates with
16S rRNA RFLP BOX-PCR and AFLP fingerprinting and constructed phylogenetic tree based on the concatenated
sequences of the four housekeeping genes 16S rRNA recA aipD and ginll. The nodulation ability and the symbiotic
efficiency of the isolates were tested by plant inoculation assay on their original host plant. Results Genetic diversity
and phylogenetic tree indicate that 26 isolates were assigned as Sinorhizobium 3 Bradyrhizobium 3 Rhizobium and 1
Mesorhizobium. SCAU203 might represent a new Rhizobium group SCAU211 might represent a new Bradyrhizobium
group the other three representative strains were located in three phylogenic branches and closely related to S.
americanum M. plurifarium and R. huautlense respectively. In the nodulation and symbiotic efficiency assay only 2 of
the 20 isolates promoted the growth of L. leucocephala but 3 isolates had a growth slowing effect on the host while the
other isolates (84% ) were ineffective on symbiotic nitrogen fixation. ~Conclusion The majority of rhizobia isolated from
L. leucocephala in Liangshan Prefecture were ineffective on symbiotic nitrogen fixation.

Keywords: Leucaena leucocephala rhizobia housekeeping genes genetic diversity multilocus sequence analysis

symbiotic efficiency
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