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AREME S A RESKTRMY QB3 (fast-growing R. japonicum QB113) #
B——HBERRAREREE LR, AN 22N, KB ~g, ABAeFES5E R
NBHRETNATREERALL, RNEXRETREDAXIRHETRIEXTEAN BRI 3
EEEB M ERR, EXREOLEARERS, &EIBKE®MH QBL, #FERERE
WYX BRSHI21.7T%, LEAREBXTRMHEUSDAIINIREE5.0%, MERBEEXTEM
MECATER R B 9.1%, ARBILAEXLERE (AXLHR) | &% (BLuRX) wEASK
HRAMREH Q0A5) KRR, X BK26, 4F£26, 82—17199—2 ks AFNBRLR,
BEHQBIBM M TR R 8RR 58.6%.10.0%M15. 7% .4 R W e T K T REEQBIS
RS RBAERAEREREW, E, HEENHPAE — S0 N EMTRHWR.

SR, NG Lk 5 R R M TR 08 A T T AR B, 1982,
Keyser H. H,Z M\ rh Ik S AR o B Mo TR TR 980 T8 (0, 5~ t AMTIAIR
Bl e B A A SRR IS, SRR/ A AR B, Dtk T B ROR B s 4
Kb, FIIHREBIIE, MEWRREIERP R, HRAARREIEE i % $HE, XF
BRI, RIS ERGR EARENRL Hi, T TEAsME R
BREBKEPRIAET),

Keyser H. H, %5 Bty + Lotk UK TAMEL, AT JLAS B oL 00 A
g, MBRTERAA, Fk, WOIEARBE TR, DI7ESE 8 LRk
KA N A K AR By b A

B, Pet MR B AR B TE A R P MR R, 7 FURBEA T R (B
D LUR S84 K SALM B S 4 e NR i, R RURFACH 094 R L i)
o AR, DURAERNTA D A By — et ST AR E P ik ) — H BIR,
jsponicum QB113, FRWHHMTEAIKT, LRAR MK AKX ERAR JF 2
BRI, BTET R e TR SRR B X AR R Ry B ek, S5 LAY
B, DA A PR AR AR

V A F198642 2 A26H 8.
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1, BB BRRE,

R. japonicum QB113, QB5, QB27, QBFs_, ZAF A W8 19824 N L
Xy, dift. %2, BNk oREE PRk 010,

Pea: RIR G AR E USDA193 % Keyser H, H %R hEREHRE Dy S s,

BARMKERBE Bre- 1 RRERFHE BRBEEHKA,

B RS RMEIAT6 R CB18095| 5 £,

2, BHAKRE R

BF185| Bl T AR TR F,

Bofk26, AF25RBEILENLORGNEER LA R,

82—7799—2R PEFHERNATLORDE AR T WMEANE LB E M Fl.

) FE

1. 2R NE.
LR A ik ®),
2, HBRE EREENE.
R Rk (9,
3. LREIXEKELRER,
kR, HkFI8RT MR MM A U AT R HQB113, USDA193,
BB ARG R6IATO A H MALE., & —LR104.,
4, Hﬂl‘ﬁl/J\lZZﬁEﬁ:
BITEBELANBORD AR LKA T HARE, MR Bh6k? . KR
AR A A ARG AR QB113, MR/ RE B E Bie- i IR RH L,
KA DB AEERAE RHM82—7799—2 (PR ATHEMEARRS A . 1
eBEE =k, KIREHETREZH E—0BEBAEI0H) , 3T RB ™,
5. KmEHRMARXLEE,
EEEILESRUREE (ARIME fdei (BFHR) , QB3 TA|
31 QOAED Ay M AIATEL S5, WORAETREEER (B —CBEBER2080), H TR K
e,
6. AEPRIERR:
EERTHREREVR B LMHE 0BT, Wa&FRT DM, BT TH
FQB1IBFI A E L, BEE k. WIRATBELH, IHFRITRKIR>,
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1, PRk SR B QB3 I A M A T

Zokke, T ATREEQBIBNEEAEA (LR FEa,

MFELZERTUEN, QBIREARLESENIMR TP A RIR TR e
A (L, A KR —H BB R 5 2 L 02), AR R 20 3. 22/00, 38 4 K>
PHTRERIS. 4, HHAEHRMEIE™M. mUSDA193 ottt B 3.8/heF, PUR J5
pH%5.9(1),

2, QBUIBHHIEE KB AT Ay B AR H ™R,

Z1bFH T MR RS R A HEE YR, ARE. @ ENRRESAHE
$io

F1biyiR g R EY, P AERMBEQBIIA U ALAEkFEI18 R G &R,
BARSE A, THEFHQBIBKH AR, T ENRENE ER TARELHM
#USDA193LTE, FR, #F RSB RE B E61AT6I2E9.1%, T
#H#USDA193M##55.6%, (BIFREARERETHM61IAToLH,

=, RARNASHRAEBEIAE M ERBN LA R MR R

#F 25 T H /MK GIRESE R,
NEIRB LS R ERE, YUERKEHE § QB3 5T 82—7799— 2 B T H¥%

24 B+ (EHEFRBHELP) BB M~ R

Table 4. Effect of QB113 inoculation in black soil area(peasant families of Dongming
Village of Bao Qing county town)*

E A 4 = (uMCaHg/g % Seed yield
Plant height | Dry stem #/h) Nodule .
Inoculated treatments weight u 0
(cm) nitrogenase FlE | %
(9/mu) activity(uM Jin/mu 1[ percent

CaH./g fr nod./h)

A8 Uninoculated

T 88000 1192.2 441.4 100.0
## (4AEBQB11I)
Inoculated with fast-growing T2 97000 3888.8 485.8 110.0

|
control i
|

Type QB113
* RRERY6AH (%) , KERHNAE20, FHI20GNTFYHE, TEHXENCRAEREE.

® The experimental area is six hectare(80mu). Soybean variety is Hefeng 26. The results of this
table is the means of 20 plants. Nodule nitrogenase activity was determined at the pod forma-

tion stage.
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ASSfAERG.BhfgE SH44E
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#E#0B113 &8 O—O8f B
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Fig. 1. Nodule nitrogenase activities of
plants inoculated with QB113 at different
growth stages in the field. Field area is
20 hectares; Soybean variety is Henong 26.
Each point represents mean of four srepli-
cates. O—Q infected with indigenous R.
japonicum,; @-—@ inoculated with CB1809;
A—/\ inoculated with QB113; -1
inoculated with Bye.j1¢.

B2 BEEHQBIZEKTRLET
PREEEEEE, RRERB202
Wi, KEmMHARREN, BPHEIA
4NBELHE, O—CHITERE
BRER; ©—&iE i CB1809 &
B A—NAEFHQB1I13 AR 0O—O
BB cRE,

Fig. 2. Tatol nodu le nitrogenase activity
of plant imoculated with QB113 at differ-
ent growth stages in the field. Field area
is 20 hectares. Soybean variety is Henong
28. Each point represents mean of four
replicates. A—Ainfected with indigenous
R. japonicum; @- @ inoculated with
CB1809; A~ Ainoculated with QB{13;
J—OJinoculated with Bis_11¢.
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o WHOB113—KTIERR
fy 3t 7k B AR G B

= BEBKERER
QB 113 kX T %2 M (8] X bk 52 B Ay 3t
AEHREBSYR

RIS IR 8, K 4 Bl

INFE 3 fnFe 4 WILAE A
BRE 1 T@HKESED®, #HQB1I13EEKkIIR AT AR B QB113 % Bk 260

MG FRAABE . HK 37,500 f8, 2 %, Gopcw bompa o ot oy

Hik b, S—BBTERRRA.C REERE. 0 b OB AR TR

Photograph 1. An electron micrograph of the soybean ﬁﬁkﬁ'}&%ﬁs ﬁ)@ ﬁﬂﬁ{:‘uﬁ"‘ﬁi,

nodule inoculated with QB113 in sterile liquid culture.

x 37, 500. a : bacteroid. b: f—hydroxybutyrate parti- mAERERE T #7™ @6.6—
culate. ¢ : bacteroid wall. 10,0%)
gAKEARA RILLRR, BAME TREDS R F OIS RRIGEE SRLHE
1l 2, : : T
1. B 2ghRall, REA:FH, b
A EARR R AR, RIS TR R & A
iyo (HA [ AL ER T AR A S0 G P 22 TR R
By, FERDIG A Eid  H P e 25 36
—uEkr . e BUMFIT I M, #% FhQB113
REE ST AEELE, FHid & T |
T 48 A7 B R CB1809 ALTE, LK T Befh
E ARG RS T Biooy o SbHR, AIFIEH]
PULE E—T IR, HEAPQBLISALER M 198
MAEEERE BFb, R4 E—sop i, K3

BARM, S THEARE; I/ ngpl e :
B, BE 2 THEKIEZETRSP, EH
it w QB HEHRBENREEERR
BK9,0004E,

lo AXEBE—RIBFTHRANKTRBEE Photograph 2. A scanning electron
, T P o p 2 micrograph of the soybean nodule
LS RIS RE & RO B A Bk A, inoculated with QB113 ia sterile liquid
WATRBROBIUTRR, BRT, Yokl culture. x 9,000,

KEMBHE QB113 KT8 FE 18, Mfe2e, A4FE25, 82—T799—2 R fhEI T RIFIE
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o, BEAL, BRARKEE. ARTESHTEESTARELE, BELHEK
By sk BT R, RIS % B QB113 AU MSE, W H I EE A SR,
FEREEEHRENIE, R TEMBERETUEREIREMEERM (—BETHREN
B W R 1. BH2) .,

2. ELEHEAELE S, RIMNEI, BT ATREE QB113 Mk LML
o, KHBEETHMBAMKTRBERE 61A76 L, HEGAaRHBRKRER 6, X 7 fE
RHTIFARE BRAEH B, AR REENR. JFHHUE, XFHERM
Hidde, mB#E EfiEd T8 ER61AT6 (0B, WL, KGAEEKLR, BREARE
WEREPRERRMA RITHEY, MRERBSRERXAMENERER, ARTY
HERABRERN S EE, BARBERAETRE,

3. MNBMNAEFRHALRALETUAE N, St 7K TR H QB113 fydhik
ol EEEY, EREARATFHLEBHEATE, LF 58 A M AT REE
CB1809, Bis-nchbs—3 (B 1A 2) , ERELEESNINA —&ig, UL QB113 &
BB EAKEEARE T S AEMREE CK) WLE, hETEEAXE #
CB1809 4b3, TWilAIKFIATE FEEMAEA X! Bl A B, AP ATREE £
19824 AR A AR I, EHEHMRETES R, Bk, 3OHAA, T LLE o K
B, ABAEMEE, 2B, HELTE EFHERAYE,. S84 H. SEEEY
Pk R B, BHEERERARTRMEREEAS, REFE—SREATTE. K
B2 52 i H Ry 0,

ARPEAVATRBEENFRLERNEY, EETEHESERFREAE 8
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EFFECT OF THE FAST-GROWING RHIZOBIUM JAPONICUM
QB113 SYMBIOTIC NITROGEN FIXATION AND YIELD OF SOYBEAN

Zhang Hongying Tang Guifu Xie Delin
Wang Shujin Zﬁang Xianwu

(Institute of Forestry &Soil Science, Academia Sinica)
Abstract

Fast-growing R, japonicum QB113 was isolated from nodules of
wild soybean(Glycine soja) growing in northeast china, In yeast ex-
tract mannito]l liquid medium its mean generation time was 3,22 hours
and it produced acid, Its physiological-biochemical characteristics
were similar to other fast-growing R. japonicum reported, For the
first time it was reported that R, japonicum QB113 showed both good
infectiveness and effectiveness with common commercial cultivars of
soybean in the greenhouse and field experiments. In sterile liquid
culture experiment, seed yield of Tiefeng 18 inoculated with QB113
increased 121,7% than that of control, and 55,5% than that of plants
inoculated with fast-growing R, japonicum USDA193, and 9.1% than
that of plant inoculated with slow-growing R, japonicum 61A76, The
same treatments were conducted on Heinong 26, Hefeng 25, 82—7799—
2 soybean varieties in field experimental plot, and 20 hectare in the
South (planosol area) and North(black soil area)of Wan Da mountain,
Heilongjiang Province, The seed yield of plant inoculated with QBI113
increased 8,6%, 10.0% and 15,7% respectively than that of uninocu-
lated, The results of our experiments showed that the fast-growing R.
japonicum QB113 can form effective symbiosis with the soybean culti-
var, and proposed to a definite valuable prospects in increasing the

yield of soybean production,



