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Table 1 Morphological and physiological and biochemical characteristics of strains
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Rhizobium laguerreae FB206'(MRDMO1000018)
Rhizobium anhuiense CCBAU 23252 (KF111868)
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65

Rhizobium acidisoli FH13"(KJ921033)
Rhizobium hidalgonense FH14'(KJ921034)
Rhizobium chutanense C5'(KJ438829)

6 .
Rhizobium phaseoli ATCC 14482"(EF141340)

Rhizobium pisi DSM 301326'(RJJT01000050)

Rhizobium esperanzae CNPSo 668'(KC293513)
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Fig. 1 Neighbour—joining phylogenetic tree based on 16Sr

RNA gene sequences showing the relationships among six strains

and closely related species of the genus Rhizobium
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Table 2 Experimental data of the white clove inoculated the stains GAU-00001 to GAU-00006

Si R 4 3 - b L
ks [T 22 1/ . , HHLAg 195 5

4b 3 ) U Wmi/em MEEAWE/g W LEMATE/g  HTHESRY T OmEASR/Y
B (pmoleg '+h Y B/%

CK 0 4.940.1° 0.076+0.003"  0.012-+0.001" 28.90+0. 66" 3.6440.57"  4.9740.11°
GAU—00001 18.2 6.3240.01" 15.240. 3° 0.324+0.002° 0.060+0. 007 19.4640. 30" 8.2440.10"  21.2740.49"
GAU—00002 16.7 5.9240. 03" 14.340. 3 0. 3184+0. 005" 0.062+0. 027" 19. 6540. 30" 8.1140.16"  20.2040. 26"
GAU—00003 0 4.6+0.2" 0.075+0.003"  0.013+0.001" 28.314+0. 66" 4.3940.25"  5.164+0.48°
GAU—00004 0 4.740.3° 0.07840. 004" 0.01340. 002" 27.5940. 32 4.24+0.17° 4.9940.13°
GAU—00005 17.7 5.94=0. 04" 14.6+0. 6" 0.315+0. 005" 0.060+0. 010" 19.884-0. 42 8.234+1.00"  20.7040.31"
GAU—00006 19.2 6.3340.01" 15.140.2° 0.32140. 027 0.062+0. 010" 19.1640. 78" 8.2540.23"  21.3740.37"

TE = RSN RN S 5B 3R 22 3 .35 (P<<0. 05)
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Isolation,identification and screening of rhizobium

strains from white Clover in Lanzhou

LLAN Xiao-jun ,JIN Yan-li, Yao Tuo,Zhou Heng,Zhang Jian-gui, .1 Chang-ning,

Yang Xiao-mei, ChenJian-gang

(College of Pratacultural Science, Gansu Agricultural University/Key Laboratory of Grassland Ecosystem/

Ministry of Education/ Pratacultural Engineering Laboratory of Gansu Province/Sino-U. S. Center for

Grassland Ecosystem Sustainability, Lanzhou 730070, China)

Abstract: In order to screen out high-efficiency of nitrogen-fixation rhizobia with Lanzhou white clover, six

strains of candidate rhizobia were isolated from white clover nodules in the green belt of Anning District, Lanzhou.

The taxonomic status of these six strains was determined by morphological, physiological, biochemical and system-

atic evolution analysis of 16S rRNA sequences; the strains identified as Rhizobia were screened for their efficiency by

inoculation experiment. The results showed that the 16S rRNA sequences of the six strains had the highest similarity

(99.77%~99.92%) with Rhizobium anhuiense, R. laguerreae, R. leguminosarum, and R. sophorae, and clustered

together. All six strains were members of the genus Rhizobium. The inoculation experiment showed that the number
of nodules inoculated with GAU-00001, GAU-00002, GAU-00005, and GAU-00006 were 18.2, 16.7, 17.7, and
19. 2, respectively; the plant heights were (15.240.3),(14.3%0.3),(14.6+0.6) ,and (15. 12£0. 2) cm, respec-
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tively; fresh weight were (0.3244-0.002) , (0.31840.005) , (0.315240.005) , and (0.321£0.027) g, respec-
tively; dry weight were (0.0640.007) , (0.062+0.027) , (0.064+0.01) , and (0.062+0.01) g, respectively;
crude protein were (21.27+0.49)% , (20.2+0.26)% , (20.7£0.31)% , and (21.37+0.37)% , respectively;
crude fat were (8.2440.01)%,(8.114+16)%,(8.23+1.0) % ,and (8.25+0.23) % , respectively. All indicators
were significantly higher than CK, inoculated with rhizobia GAU-00003 and GAU-00004. Therefore, the strains
GAU-00001 and GAU-00006 were the most efficient rhizobium strains for Lanzhou white clover.

Key words: white clore ; rhizolium ; isolation and identification
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different cooling modes
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Abstract: In order to explore the physiological response of Caucasian clover to different cooling modes, non-cold
acclimation (NA) and cold acclimation (CA) were applied to Caucasian clover at —6 °C. The leaf morphology was
observed, and six physiological indexes were measured. Principal component analysis was used to screen the physi-
ological indexes suitable for evaluating the cold resistance of Caucasian clover under different cooling modes. The re-
sults showed that the leaves of NA group and CA group maintained normal morphology after being exposed to —6°C
for 2 h. Most of the leaves returned to normal morphology within 24 hours. After 7 days of recovery, all the tested
plants started to grow new leaves again. With the increase in the time duration of cold stress, the MDA content,
SOD activity, soluble protein content and soluble sugar content were significantly higher in CA group than those in
NA group. The POD activity, MDA content and soluble sugar content could be used as cold-resistance indexes of
NA group, while soluble protein content, SOD activity and chlorophyll content could be used as cold -resistance in-
dexes of CA Group. In summary, Caucasian clover could deploy different physiological response to different cooling
mode, and demonstrated strong ability of cold resistance. It has the potential to be introduced and cultivated in alpine
grassland.

Key words: Caucasian clover;cold resistance; introduction and cultivation;alpine grassland ;legumes



