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Table 1 Test strains, their isolation location, and original soybean cultivars

[ B + M .. T EREFERM
Strains Isolation focation Original soybean cultivars
BREXIREER G.Soja ,Walliams R R R &
TAS SN . L1
(ESG) 2044 % 16 M85 Tyl RET.#dt "
B K ERRE BM LK B GIT L. TE B G. maz,G. soju . B&KFE 35,
(B. japonicum ) 002 % 12 M ¥ bk| L IIH .M. FTH 627,83— 19, B KE, B 76—5
LI . N gl . . . . soja,G. max, )
Bk R A T LH LA . FX BT IE LR j g Ei(fi%
. Fl.CR ER.OELL ER. M. B, | REAG . BH5 29,95 83,
(S fredii ) 2048 % 26 T E B
23} 519,83—19, B F%
W ERAIIESRER ESC ERAMA R YS YEM ExEPH HBEREN HAYAH
YEM 353,
. H&

1. iR e ] 3 . SCRRCO Y 7 BT, UL USDA205 S B8 . B AR I E B A
YEM 335 5 (K PR 7, BIE 54 MRE SR A KB skaAet, 3% 4 X5, pH
BB A pH A,

EFEBRBEARN R AR, B8 E0rE A X GREpH 4. 0g/FARM
BREH L. 1g/F0), FIREEIE 2 B UFE YEM AR AR S BRERE M=
REEFPLHEE TN 10 MEHHTHE, AN EERERRREEFE LY
pH {H.
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3. EALERS SR RIRE - % Smibert FUVUFKHT ATHRBEEUBE T X
GERFEENEK,
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— it R Bt 18) . pH (& R 0 FPEG Y 4 (L BRI E
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Table 2 Physiological and biochemical traits of the three groups of soybean rhizobia
Mok (R ool TTERR L o g | mow | TRERR | e wew
pH of culture Nitrate .
Strains Generation time| Urease Oxidase B— galactosidase
for 4 days reductase
ESG
2044 29. 40 7.77 +H + + +
2060 23. 60 7.86 + + + +
2061 31.40 7.70 + + + +H
2062 29.20 7.78 + + + H
2064 26. 20 8.08 + + + +
2067 31.60 7.60 + + + +
2068 39. 60 8.04 H + + +H
2080 31.30 7.88 H + + +H
2260 18. 20 7.62 H H + +
2261 18. 60 7.57 + H + H
2279 24. 40 7.64 + + + +
2281 28. 20 7.76 + + + +
2309 29. 60 7.63 H +H + +
2312 36. 60 7.68 + + + H
DE454 34.20 7.66 +H H + +
DE544 20. 50 7.90 H + + H
B. japonicum
002 9.86 7.12 + “H +H +
005 10. 60 7.10 + + 1 +
113—2 9.10 6.98 + + +H +
2040 11.50 7.12 +H H H +
2088 9. 80 7.11 +H H +H +
2228 10. 25 7.02 + H 1+ +
2242 8. 65 7.10 H H H +
2287 10. 50 7.22 +H H H +
2319 9.70 7.02 H + + +
2325 +6. 40 7.45 +H +H + +
C223 11. 20 7.29 + H + +
10324 8. 80 7. 08 H + H +
S. fredii
2044 3.58 6. 32 t + t tH
2049 3.70 5.65 1t + H #
2059 2.88 6.58 H H H H
2075 3.20 4.47 H H +H #H
2078 3.90 6. 34 H H +H H
2092 2. 60 6. 07 H +H H i
2201 3.45 6. 37 1 # +H bt
2205 3. 60 6.54 it +H + H
2241 3.70 5.91 + tH H +
2245 3.30 5.93 H H + H
2251 3. 00 5.82 + H +H #
2265 4.25 6.50 t H H H
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(3% 2)
Bon (R oao| X g | pow | TRERR | e
pH of culture Nitrate
Strains Generation time Urease Oxidase B— galactosidase
for 4 days reductase
2268 4.25 6. 77 +H H + H
2271A 3.70 5.43 + H +H H
2300 4.05 6.50 + +H +H H
2307 3.50 6. 43 H H H H
2336 3. 80 6.61 + H +H H
2341 3.70 5.59 H +H H L
2350 3.95 6. 45 + +H H H
C331 3. 80 6. 20 t H H tH
DE145 4.10 6. 60 +H 1 +H +
DH532 2.60 5.62 H + H H
Gd306 3.55 5.95 H + + H
USDAI191 3.40 5.50 + H H H
USDA205 2.70° 5.72 + +H +H t
USDA257 4.70 6.43 +H + H H

B R pH E% 2~3 KERTHH.

Note;Generation time and pH were the mean values of two or three replications.

1. ARBHIE] 26 £k S, fredii ARBYZE 2. 6~4. 7Thr Z |8, B¥ K 3~4hr (ST F 3hr & 4
Pk, & F abr H 5 £k); Bl B. japonicum 12 4B ¥k{EI+ K4 8. 65~16. 40hr, B K 8.5~
12.0hr, {22325 kB4 HK , 75 16. 40hr; 16 BRESGARRIM B, K F18hr, K E £
18. 20~39. 60hr, A {LIBE K, ‘

2. 7E YEM 53¢ WP pH {H: 26 BhIRAEBE R 8R, pH EHHM 4. 47~6. 77, BH
# 5. 50~6.50(pH {EH/NF 5.5 FIKF 6.5 B4 510 2 8RA0 6 ¥k) ;12 R1B A BBk KHR ™
BopH{EN 6. 98~7. 54, LU H K A B #k 2325 I BEE R H BB B R vkoR; 16 £
ESG #78,pH {H75 BETE 7. 57~8. 08 Z [a], PR AE /1A B LB AL B bR .

3. HFMEM AR R 2 FES (HOREPKRE ZRIE (B HEEILE, MESH
ZORABIEENRE . ESG 8 HO, BBiEtE . C R N =R ILE KPR R
BRI RIS YRR BUROR R A W BRkER B2 AL W R IS5 ESG — #5855, H0;
MR O R BE N T B RS 2 ], B R MM EE R S R R E R R
Ko

R =HH#LEETRRBRR G TR pH #lE

1 ARBTZEfL . MR 3 FR[LLE W, S. fredii M B. japonicum BHRIE=FiEHES, R
WAHBEEBRIEM ISR E 1 RS, RRKEA T MM ERMERERERE I RE,
R HK AR UM R ASEREAIEFED B IREEFRE=FERE LANEL
AKGESG W7t 2T A BE ERE 1 LEK, FRBREAEFE ERANTL
BEE K.

2. pH 724k 57 YEM ErP=88 BRE M Hode, 228 L AR BR7ES R 1 A1 0 |k pH
EHAR. RAERKREEFEY FEELRORR,EFF T ENH BEHRkERERET
EEEENE,EEFET OB BEERRERHE L LB ESERE ] M
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AL FERESRE N EERENNE . RENRAE ARG R BN REZL.
#3 ARREX KE =23 E KA K pH W
Table 3 Effect of various carbon sources on generation time and

pH of culture of three groups of soybean rhizobia

f® B Generation time 3% 4 X5 pH pH of culture for 4 days
" " i % X (medium) ¥ % X (medium)
Strains
I | 1 I I 1
S. fredii
USDA205 2.70 3.75 4.05 5.72 7.28 4. 20
2048 3.58 3. 80 4. 30 6.23 7.26 4.98
B. japonicum
10324 8.8 9. 20 12. 40 7.07 7.78 6.76
005 10. 6 14. 32 13. 60 7.10 8. 06 6.94
ESG
2060 23. 60 46. 20 19. 30 7. 86 7.53 7.16
2062 29.20 32. 60 19. 80 7.78 7.70 7.15
2068 39. 60 44. 60 25. 80 8.18 7.71 7.21
2080 31.30 34. 20 21. 60 7.97 8.08 6. 95
2309 29.60 45. 80 25. 20 7.63 7.65 7.07
DE544 20. 50 35. 40 18. 60 7.90 7.64 7.28

HERET 1045 YEM, Bishopt® MR £ %,

Note: Culture media 1,1, and ¥ stand for YEM, Bishop[®), and Arabinose media, respectively.

/N ZE R

LARRMKE =K LA se PRBEANMESEREUMBHEN AN EE—
o) Rk 2. 5~6. Ohr, 84 B Bk 6. 0~14. Ohr,ESG K F 14. Ohr,

Friag 12 B8 e 2325 AR KT 14. ohr , REFTBIS , =RRE AL B . HIR
EREMNTHREKBRERERK AERRTRENMBREZ NS ERT,

2. EHRBREMNRN I E LS FRHRRMBREN R EABHRANBEER. EF
TESHMARNEER. HAREEIRSRAE B BREREEN - FERYY
EREEREMNBRBEARNTELERTR BN RETL,

KEZXRF4AFE=MHRELANBEEREVEHRAROKETEVREHAR
WA RBAR , REBHKAARERE AEAEERER, BESRREL™
MUY, AW =R EAERE E R AR TR K., B F ESG MAREEEAE,
SHREER KL ERFBELE LR RN ELEERK. BERERAARER
HES, = FRE LR ERBEP.,

. MFMEMAEAMR N RAEREMBE XKERBEFFE, 5 BT #GE -,
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ESC hFEEX K. =R KM UMEEY S. fredid B3R, ESG WE S, B.
japonicum BA LA FHRA EIGEEBRZE.

L AMRSHMA BN TAECSIY RN, EXE LEEME RN =R EFE iR
) A A L AR KN ER BN R, BEERF SRE 84
KEARAER DNA FEETH4S58 14. 8% 23. 3%, HE5RBEAHL ERAHL DNA
B R IR R (K% 1994005, ESG [N FiM 4 K850, R XERFANEEE —&
R LA, W X AN ER, TR EER ML A A EENME ALER
ANHEFTT .
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PHYSIOLOGICAL —BIOCHEMICAL CHARACTERISTICS OF THE
THREE GROUPS OF SOYBEAN RHIZOBIA (D *

Li Jun Ge Cheng Xu Lingmei Cui Zhen Fan Hui

(The Institute of Soil and Fertilizer, Chinese Academy
of Agricultural Science. Beijing, 100081)

Abstract

Fifty —four strains of the three groups of soybean rhizobia were examined for their

* The Project Supported by National Science Foundation of China.
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physiological and biochemical traits. The range of generation times and pH on YEM for
4 days of the three groups of soybean rhizobia .26 fast isolates from 2. 6 —4. 7 hr and
their pH of 4. 47—6. 77; the large majority of 12 slow isolates from 8. 5—12. 0 hr and
their pH of 6. 98—7. 45; and 16 ESG strains from 18. 2—39. 6 hr and their pH of 7. 57—
8. 08. The three groups of soybean rhizobia varied in their growth rate and pH after the
carbon source was replaced, but their generation times were still within devided range.
The result indicated that the durable time of the three groups of soybean rhizohia was
one of the stable features of phenotypes. Although the three groups of soybean rhizobia
were positive for urease, oxidase, nitrate reductase, and 8—galactosidase, the fast iso-
lates had greater activities than the other two groups, whereas ESG had the lowest ac-
tivities.

Key words Three groups of soybean rhizobia ; Fast—growing soybean rhizobia ;

Slow —growing soybean rhizobia ; Extra—slow — growing sovbean rhizobia (ESG)
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