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Tablel Gannong no. 5 alfalfa seedlings after inoculation rhizobium and red fluorescently labeled rhizobium biomass

ETRe WEEE /(g &) WTE/ (g B o R EEE /(g BRED) W TE/ (g B
CK 0.0240. 65" 0.002 540.02" 0.2640. 58" 0.05540. 05"
S. LH3436 0.0540.01° 0.016 2£0.02° 0.3240.06% 0.10440. 09"
S. 12531 0.0640. 02" 0.016 4=£0.02° 0.3440.02° 0.13240. 03"
S. LZgn5 0.0440.01® 0.016 320.03" 0.3340. 04 0.12240.03"
S. LH3436-rfp3 0.0540. 03" 0.017 1£0.01° 0.3140.11% 0.13340. 06"
S. 12531-rfp4 0.0440. 03" 0.014 740.03" 0.3340. 06" 0.14740.13"
S. LZgn5-rfp2 0.05=+0. 03" 0.014 240.02* 0.3540. 03" 0.120+0.02%
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2R E (P<T0.05), 5 HFh % N AR B A H L
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Table 2 AlfalfaWL343HQ seedlings after inoculation rhizobium and red fluorescently labeled rhizobium biomass

i MffEE /(g B 1) WFE/ (g ") HEEE/ (gD WETFE/(g-HD
CK 0.0440. 16" 0.003 0£0. 04¢ 0.2140.02" 0.02140. 12
S. LH3436 0.1240. 06" 0.10840. 04* 0.3540.09% 0.13040. 18"
S. 12531 0.092£0.01*" 0.04040. 02" 0.44=+0.03" 0.182=£0. 12"
S. LZgn5 0.1540.03" 0.16440.06° 0.4640.12° 0.17340. 08"
S. LH3436-rfp3 0.1440.02° 0.12840. 04* 0.4740.10° 0.17440. 32®
S. 12531-rfp4 0.0840.09® 0.040=£0.02" 0.4340. 05" 0.17540. 02
S. LZgn5-rfp2 0.0940.03® 0.064+0. 06" 0.4940. 05° 0.11940. 20®
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0.05) , e, &y i AR [ M0 115 41 R 4% b Ak B P9y 9. 1

~12. 2 £i% , R B FP 2060 5 e b 10 AR R T RE 3% i AR J8
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Table 3 Gannong no. 5 after seedling inoculation red fluorescent tags bacteria of root length,

plant height,leaf number and leaf area

5 1 /em PR/ cm e i1 L/ em?
CK 6.37+0.32" 5.73+1.99¢ 10.33£2. 40° 0.322£0.02¢
S. LH3436 11.73+1.11° 10.10+2. 10" 14.00+1. 15" 0.62+0.02*"
S. 12531 10.3340.17® 11.13+1. 68" 15.6740.67° 0.63%£0.02"
S. LZgn5 11.10+0. 62° 12.33+£1.77° 13.67+3. 71" 0. 660, 04"
S. LH3436-rfp3 12.27+0.15° 11. 4344, 96" 15.67+2.91° 0.65£0.12°
S.12531-rfp4 11.5740. 54* 11.03+1.92® 14.00+3. 06" 0.67=£0.03"
S. LZgn5-rfp2 11.33+0. 75" 12.00+£1.53" 15.00+£0. 01" 0.60=£0.03"

F4 WLMHQ EEHEHEMABRARCEARNRK KE HAHMHER
Table 4 AlfalfaWL343HQ seedlings after inoculation of red fluorescent tags bacteria of root length,

plant height,leaf number and leaf area

i 4 /em PR/ em e I TE A/ em”
CK 9.37+0. 32¢ 5.73+1.99¢ 5.33+2.40° 0.222£0.02¢
S. LH3436 15.73+£1.11* 10.10£2. 10" 14.00+£1. 15" 0.62=£0.02°
S. 12531 14.33+£0.17® 13.13%1. 68* 12.67+0.67" 0.63+0.02"
S. LZgnb 14.1040. 62° 12.33+£1.77* 13.6743.71® 0.5640. 04"
S. LH3436-r{p3 15.27+0. 15* 12.43+4. 96* 14.67+2.91* 0.65+0.12°
S. 12531-rfp4 16.57+0. 54* 13.03+1.92* 14. 00+ 3. 06* 0.5740.03"
S. LZgn5-rfp2 15.33+0. 75" 14.00£1. 53" 15.0040.01° 0.60=£0.03"
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Table S Gannong no. S per seedling inoculation red fluorescent tags bacteria nodule number and nitrogenase

activity,and tags bacteria rate of tumor nodules level

R0 RO

P HbkR 45 98 5K M98 S JCumol + g+ h™1) R HE
CK 2.0040. 58¢ 1.3340.33" 0.6340.13¢ /
S. LH3436 15.0042.08" 4.6740. 33" 11.53=+0. 12" /
S. 12531 9.00=£1. 73" 4.3340.33" 12.2340. 02 /
S. LZgn5 14.6741. 20" 4.6740. 33" 10.05+0.01* /
S. LH3436-rfp3 15.67+£7.17° 4,9840. 33 14.4540. 11° 54.8%+1.5%"
S. 12531-rfp4 12,001, 73% 5.00=%1. 00 12.5340. 35° 50.5%+1. 4%
S. LZgn5-rfp2 13.33=£1. 45" 5.3340. 33" 14. 761, 14° 51.8% +1.2%"
T AR RS B SCHR [ 24505 5 50 04T LB, Bl 50 %6 S Xt BR X BB A S 25 K R 50 %6
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M i 1 R AT
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BT R RR AT AR BB ) Y 5R 55 L RFP 2 6 AR 10 16 43
FERN Y A 5 5 AR AR I i 2 3 A LR B
40,226 ~51. 20, 22 5 B35 (P<C0. 05) , B 18 4 1 &
T 210, SR 1C AR TR T b 2 b X 7 AR 88 T 0 i 4 R
iR R TR AL B AE (B D H R OB AR I
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Table 6 Alfalfa WL343HQ alfalfa seedlings inoculated red fluorescence labeling of individual nodule
number and nitrogenase activity,and tags bacteria rate of tumor nodules level
. A AR (28] G il 0 X
42 RS A BB 4 P SRS
/Cumol » g7! « h™")
CK 2.00+0.58" 1.33+0.33" 0.54+0.12¢ /
S. LH3436 15. 0042, 08* 4,6740. 33" 11.4740. 16 /
S. 12531 10. 0041, 73% 4,334+0. 33" 12.3440.02° /
S. LZgn5 11.6741. 20° 4,6740. 33" 10. 34=0. 04* /
S. LH3436-rfp3 13.00+3.51° 4.33%£0.33" 12.35+0. 13" 59.2% +1.5%"
S.12531-rfp4 10.3342. 19" 4.00£0.58" 11.98+0. 23° 56.6%+1.2%
S. LZgn5-rfp2 15. 0042, 08* 4.0040. 58* 10.43+1. 65" 52.1% +1.2%"
250 RFP 250 RFP
—~ 200 r T?o 2.00
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Fig.2 Red fluorescent tags bacteria after inoculation of
Fig. 1 Red fluorescent tags bacteria after inoculation of

gannongno, 5 after seedling leaf chlorophyll content
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WL343HQ after seedling leaf chlorophyll content
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Effectof the red fluorescent marked rhizobiasanfalfa

seeding growth and nodulation ability

YANG Xiao-mei',SHI Shang-li', YAO Tuo"?,LV Dan-tong"*,LI Qi"*?,

LI Dong"*,YANG Rui-qi*, XIE Hua-shan?
(College of Grassland Science Gansu Agricultural University/Key Laboratory for Grassland Ecosystem o f

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

Grazing Land Ecosystem Sustainability ,Lanzhou 730070 ,China)

Abstract: Red fluorescent protein marked rhizobias (S. LZgn5-rfp3.S. LZgn5-rfp4.S. LZgn5-rfp2,S. 12531-

rfp3.S. 12531-rfp4.S. 12531-rfp2.S. LH343-rfp3.S. LH343-rfp4.S. LH343-rfp2) that contained the plasmid

with RFP (red fluorescent protein) gene were inoculated to Gannong No. 5 alfalfa and alfalfa WIL343HQ. Bio-

mass,nodule number,nitrogenase activity and the rate of effective nodules were measured. The results showed

that the RFP fluorescence-marked rhizobias could promote plant growth and biomass accumulation of inoculated

alfalfa. Compared with their corresponding original rhizobias,the RFP fluorescence-marked rhizobias did no inju-

ry the alfalfa seedling,could be expressed consistently in alfalfa plant,had no difference from the starting bacte-

ria, had the similar growth promotion ability with original rhizobias. It could be stably expressed in alfalfa seed-

lings and had no difference from the starting bacteria. Considering ability, there is no specificity between the two

alfalfa varieties.

Key words: rhizobia;alfalfa plant;red fluorescent protein;three-parent hybridization



