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Table 1  Bacterial strains and plasmids
Strains or plasmids Relevant characteristics Source or reference

R . arachis 1.8-3 Nif* Hup* Ap" Applied Institute of ecology of Shenyang, Chinese Academy
R. arachis Ra-n Nif* Hup~™ Apr This lab.
R. arachis Rz-n Nif* Hup* Ap” Te This lab.
pRK 2013 Tra Kn' Ditta(1980) 1"
pZ55 pLAFR3 containing

hup gene {ragment This lab.

Nif: Nitrogen-fixation ; Hup : hydrogen-uptake ; Ap : ampicillian ; Tc : tetracycline ; Km: kanamycin ; Tra : transfer ; r: resistance

1.2 =¥X%%

Wi B4 W Ra-n BEFVF YEMU MRS SR 2 (X FEE SOug/mL) , E . coli HB 101
(pZ 55)F1 E . coli HB101(pRK 2013) 43 5 Fk F & MU 3 K (20pg/mL) M1 R AR E & (251g/mL)
M IBIERETIEFRLR, FEHELAKRESRE KBS, RELBEE Ra-n 0.8mL,
HB101(pZ 55)F HB101(pRK 2013) & 0. 1mL B 4345, R K Y 0.25pm B FLIR I T
I, ARBIEREE T YEM AR (8 Te Spg/mL) LIRE 24h, B EE T 3mL TE A A+
¥k B0 1mL S AT K S PR E 10 /5,100 £5.1000 5. BLO. ImL B BEH MR IR
# F YEM #45F 4R (Ap 50pg/mL, T 30pg/mL) L, F 28 CHEFF 48h, PREUBUHT B 5 e 1 1R it
— &4 b7 .
1.3 REIRESEIHNERREENNE
1.3.1 REAME NI E HREREE SREMT YEM B AEFE I 35 5 (Ap 50pg/mL, Tc
20pg/mL) P HEFE 1d, B ImL BB T 20mL W 4 1% 3% 2 (HUM)' fP 35 35 48h, 3 L4 8
ORI E, BN M SENEF R N, cH,:0,=80:10:10, FHPHF 4d, HOWEE K
HEZETF 12mL 50m mol/L BIBEEE 28 ¥ (& 25mmol/L MgSO, ,pH6.8), 733 F =4~ 20mL §
R AT HEANSERH SN ArcH, -0, = 88:10:2,F 102G B S HE M iU E 4+
AEMEL, BEESSEHNESH Folin-Bik.
1.3.2 R RSSO W R T M B B SR R B KRS 48h, AR B RO
BN 0Dy =1.0~ 150, NEHAFEZTEEBEREAET , W VHENERKRE
K 0Dy =0.2, B 5oL B BWMAT 25l WM FRP . L FROMNBREE, REMHS
AL ETENSEMERA A A G H,: 0, =88:10:2, T BCTREEF  REBET
103 IS HEHCER B ZHNERE.,
1.4 AKHAEMIE
1.4.1 ERHAKGT LRSI ANIRKRIE DX, ARGDRFH, ST DEEE N
| 534, B EAS/NE B R 10 A5 B /N, B3 89 /N B R B R AT, PR A R
S )R S 4 15 A 1R B 2 Ak bk Ra34 0 MRAR 18-3 .45 & B Re34-2 FOK &R B 1Y 3 5%
WONEHEMNMEENERE., ANEENX PGB NHEE, BEMEIRERER, #
BA LR KA ERER LB SERN 1 43 101,
1.4.2 EFTR .S MLR/NRIER 3T, 817 32 5, B /BRI R 5 89 LA F
F. BMHEEREAHTHARSNERAFRNBERERAR. SRR RREL
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AR W, THEE KM (60 HFBRLEM (73 ORURE, G/ e
ok, ) T R A R LT I RS

1.4.3 HENRESERMEENE: 2 ERKR 0.3 BT SmL 8D REER
IR, EBHERSAEL  SRMALREN 10%KES,RAET 1026 BT
Fa AR REBT 28CRY, B0 BEN SRR, PE FRBZ Bt AR,
EHMALKE R 10%M 2, BEET 28CRE, EWN BT 103 RHZHEN
ELHIE R

1.4.4  RBMT TEKME £ ALK A EYFEREY, T HH A 10 PR &
P BRAE A SRERAT H 4 R — 40 B A 6 A o R A AL — R, MEBAR IR 100g I A, 2T
HEFMETE, SMHEHE=1ER.

1.4.5 RHEHERIFFSRBRNNE . SRYKERE, SHLE=TEEK.

2 #XR
2.1 #HEAEREEEHENSE

MTE AR R MK ) AR 4 AR 2 *2 REERERRMERE
R, A% 7F YEM 8] LA Table 2 The antibiotics resistance of Rhizobium arachis
B, hegRs; BE6E SR, St Antibiotics( g/ml)

Ap 30 Te 10 Te3¢0 Kml10 Km30

R L RREN oy
M, BENEEMEEKESWERN Rk R27 + +
G AHESCRRAOINRR A BT S Komhi Rt o
R H I R, BRI e
M EERRENRERAE, ik
BEA Vi Z 0 70 E 48 7% B B #k Ral2 .Ra27 .Ra34 \Ra35 55 100 4. A EERBEE
B A RHitERLE 2.
2.2 BERBEESSHEEEESGTHRENERSS

Bt = A WA R E R A RE R p2ss BB AARREE RS
BEED HASKER TEREWREESE(E?, FHLEARNERBEELHERT
T

+ o+ o+ o+
+ o+ o+ o+

+ + tgrow well; + :grow poor; - :do not grow

#£) HERMALABEALRGETHRENZRERE Y

Table 3 H,-uptake and C, H; -reduction activity of R. arachis transonjugants under free-living state

Strains Ral2 Z12-7 Rzl12-10 Ra27 Rz27-6 Rz27-8 Ra34 Rz34-1 Rz34-2 Ra35  Rz35 Rz35-6
H: -uptake activity/
{ pmol/h . mg prot. ) 3 3.3 3.50 0 3.58 3.46 0 4.82 4.8 ] 2.54  2.34
Cy H, -reduction activity/
(n mol/h. mg prot. ) 3.8 4.8 5.54 3.56 4.17 470 3.4 544 536 276 3.7 3.73

2.3 HEREELAKEHESHTHRAMBEER M

AR LG SRR TE Ra34 MEE S0k Re34-2 R AW B4, LUE R E A R 18-3 /Y
FAREF A B, R4 MR R & K34 9B AR, W K R A Sk R AE A B E
IR R GO TR SR B R RE . SRR R S BRI DR B TR S TR N R R e
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2R 4 5L  ERNEOHRMRENZREFRBEORAER T A E /B FEF 2 &

BHI(FR 4,
R4 HERMRAE N0 ERELNE

Table 4 H;-uptake and C, H; -reduction activity of symbiotic nodules

H; -uptake activity " C; H,-reduction activity #
Inoculated strains
After 60d After 73d After 60d After 73d
Without inoeulation 1.63 1.62 3.54 2.67
R . arachis Ra34 1.44 1.65 3.57 5.52
R . arachis 18-3 5.76 4.18 3.91 6.4
R . arachis Rz34.2 6.82 6.28 5.11 6.45

* uamolH, /h. g nod; # pmol €, Hy/h. g.nod
2.4 EHFRTERNEZER

EAEE KON (60d), RE#EMOHEMEET W TELERALAHR ., ER 58
R (73d) R ML A M Re3d-2 (EEA M R TER A EFRHNBN6.2%, LEFRZHK
¥k Ra34 I8N 7.6% (K 5),

#5 BEMATERNESR.
Table 5 Difference of dry matter of leaf

After 60d After 73d
Inoculated strains
Dry weight” Relative/ % Dry weight” Relative/ %
Without inoculation 16.76 100 16.68 100
R . arachis Ra34 16.46 98.2 16.45 98.6
R . arachis L8-3 16.73 99.8 16.67 999
R. arachis Rz34-2 16.68 9.5 17.72 106.2

* g/100g fresh leaf
2.5 HEMAFNHRFESRANESRS
BEREERERINBEE (45 R34-2 A 183 MHEANH F S RBHEBE T
FEMHMERZEEN, EPEFESK RO42HAKNITTAN SRR RERSD
HMEBEFMZEBK R34 P HIE N MW6%n.,. BERESHHVELERTHSIERBLEAERMH

B R AN Ra34 05 & 8.9%F 10% , /L EMBNE L83 WHER 6.0%(F6),
®e HEMAHARTRARIENES

Table 6 Difference of nitrogen content of leal and seeds of peanut

N content of leaf " N content of seeds
Inoculated strains
60d Relative/ % 73d Relative/ % Content Relative/ %
without inoculation 3.96 100 4.16 100 5.48 100
R . arachis Ra34 4.21 106.3 4.44 106.7 5.42 98.9
R . grachis 18-3 4.59 115.9 4.68 112.5 5.64 102.9
R . arachis Rz34-2 4.43 111.9 4.62 111.1 5.97 108.9

" N content: g N/100g dry leaf or seeds
2.6 FMESHENLETRNEIE
UAFRMRBEEEMNEE AR5 ENNERARANXE. EHENMDERE
BEMAENEEN TR, RBAEHEERBAE AR R4 2B AERNE
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18.8% , B RS2 AR 5 10.5% , L RS IE AR & 18-3 B9 10.7% (3R 7)o
®7 FTEEKEREENTRAOKE
Table 7 The yvield of peanut inoculated with different Rhizobium strains

Inoculated strains Yield/ (kg/mu) Relative yield/ %
Without inoculation 261.0 100
R. arachis Ra34 282.75 108.3
R. arachis L8-3 282.10 108.1
R. arachis Rz34-2 309.94 . 118.8

3 W

A R — A R R AR AT R T ZE AR T 5 TR 4 B0 2 A [ R R b, O T i
HHRE RS AR O . LB R RS A AR B A R SRR T B
ST R R R 2, AT A A FERME AR R E . LK WIER LT,
EYIE &R B R T B AR 0 2 K 5 R T, #6958 (31 807 T8 6 410 5 B4 b 3
A B I UATR IR B TR S R 76 A BT IR B R R b K R B M OIE R, TTE
A K BRI E S AR A T RE, SRR E U AR MM T TR TR
MRS R KBRS R T ) T B ZE MM T 4 R 00 B B 5 AR08 R )k AT
A, i R B A R R E A B T 7 8, 0 BT R RS B SRR, MU ok AT
FLNERATHTFABTRRMETY RO R, B, B A R 505 5 8 5 kol 7824 1
TURNBENSEENENEEERENE L.

WO S SRMEM M ERE S E EAREE AT E R ER AL T A
W FRN G ATHREE ARG R RN EA. B RAERNEE WRAES
T B SRS 0 0 R TR T, % SR AR B 5 TR W g b B R B 3 A
MONBEARMK S MBI RSB BEEENE L,

B AR EOE BAE REREFHLHBRLR, 7 HERBRBR.
B £ x W -
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STUDIES ON TRANSFERENCE OF HYDROGENASE GENES
OF RHIZOBIUM ARACHIS™

Wang Zhenyu Long Minnan

Liuv Yueying Zhang Fengzhang Xu Liangshu

{ The Key Laboratory of Ministry of Education for Cell Biology and Tumor Cell Engineering , School
of Life Sciences , Xiamen University , Xiamen 361005, China )

Zhu Tianci

Abstract: The hydrogen-uptake genes were transferred into wild Rhizobium arachis Ra strains
{Hup~ ,Nif* , Ap") by triparental mating using pRK2013 as help plasmid. A transconjugant R . ara-
chis Rz34-2( Hup* ,Nif* , Ap", Te") which expressed high activities of hydrogenase and nitrogenase
under free-living and symbiotic siate was screened . Peanut inoculation test with recipient R . arachis
Ra34,transcojugant Rz34-2 and control strain R. arachis L8-3 (Hup™ ,Nif" ) was carried out re-
spectively . The results showed that, compare to treatment without inoculation . inoculation with R.
arachis Ra34 and R. arachis 1.8-3,the dry weight of leaf inoculated with transconjuant Rz34-2 in-
creased 6.2% .7.6% and 6.3% respectively ;the N-content of seed increased 8.8% .10.0% and
6.0% ; the output increased 18.8% ,10.5% and 10.7% . This suggested that legume plants inocu-

lated with Rhizobium strains (Hup® )were more efficient o accumulate N and to increase its output.

{ Tongan Irrigation testing station , Xiamen 361100, China )

Jiang Shueiliu

Key words: Rhizobium arachis , Hup gene, Plant test
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