otk B % i 24 (1) 41—45, 1984
Acta Microbiologica Sinica

R RHEYR E B RNOTR
I YHRENEENSESER

EXE IRx RER

(LFEE W RBT, AR

RIS AT, IEVEE (Hippophee rhammoides L.) iR Mth BB —FRE L E,
ﬁﬁ?_ﬁﬁ}ﬁ.ﬁﬁﬁ%‘X%ﬁk%ﬁi@ﬁtﬁm!,ﬁxﬁﬁﬁﬁﬁﬁﬁ%iﬁﬁﬁéﬁkﬁ%;ﬁ
U BEAHRLHY SHORREA, TERROKREY, R PRNERABRET. 3
8 KEEITEME, ¢~ AEERRE 100%, PREHRER s N BRI EH KT 36.230
mol C,H, /g BEEE -min, HFHEH SRR, 8 LA TEMME 3 5, SREMN77.9%,
FUE S T X B B R B R R £ AR AP 2 o

WA PR ARG EEG R

TR REYR AN ERNS B LE
B 1910 £ETF i, 515 T 3L 70 SEEURT IR,
$111978 £ A HEEN Callaham SEEM
ERABREMRERSERK,

HAREROTEIENER, 1974
ﬂiuﬁffﬁﬁf\ﬁﬁﬁ’%iﬂ, {BIA2 REB AL
¥, YUKIAANEREASERHELSE
£ 1975 4E, Becking ¥ Alnus cremasto-
gyne BRI A MG SUEE T BT B B AR ROAR
o, AR RN TRE, BRI T ENSN
BED, R, XA Alnus glutinosa 37H
N B S A AR R KA B ERRET
TH%E, ERERANERHBRRAGHE
wip, AHEETAGRRNEERA
AR, A, S RERBXENER
R S

FRAIM 1980 SEFF R, R ALE IR 8
PN ERTTHR, HMNPBRE
hEE S EF—RRERERE, X TILE
K Eh AR A, R
BRRSEIT T EEH R AT, IERBESR
Rk R RERNER, X
— T T2 A5 B F B

AR R E W

(—) WHS R

b (Hippophae rhammoides L.) B B BT
M- A B EANEENN. REFAELS5]
F19s04E 11 F, 198145 A, 10 H. 11 ARHE
FE &g 1,100 HH ),

1. BREETRE: FFEREEAY T H
th, FERAFSrhEE, BEEEAS KRS,
£ 95% 2B 5, ALEAPETS, B
B|A 019 B BeCl, o 10 4F, ALEKTE
AHedEE Ao

. REVARERE: BEENRUELRE
BRI, HEMBRAE T MS BERER 50
ml =T, SMENEAI—4 N EREW
EAFEAEFESD, RERT 27°0 AR,
BFEENENEREMNENEHNIEERRK, 20
FE,HEENRGAAERBIFR#ERE L,

3. RAENEfIRE. YR48RLER

AXTF 19824 § B 20 AlEL.

FIfE&EHEThARRRES. S
H s, Rigd L EEE SO 2.,
EHELEMREERENG. SARRr TRE
BRESHNAFEAZAR R, TREFESEK
8; EHSERMLMEEREMRDLIE, &
—HEE.
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HEALEHEGEER, RARNY AR

CIRETEE g5, RERBNALEER

HHEIEHERMERE L,

(=) B8R

1. LRy Ec R, MO HR 104 gikk,
£ 250 ml By = BRI 35 A 40 mi 5 B0 MS 7 (K
ERE, BREET 8C T, BERENEHRE 20
Ko

2. EEFEANA SRR, D% RE
RAREE. FEACERMS LT KEEEE,
BEEAKERE 1% RS HEREXKEY, B
R Rt EE K ST ERE L,

KIFERAELRNTE A7 Sideris-Youog ¢
FERE, KEXRHGRNE S AKERLR. B
EHEFEGE—R. SET#HEdEAmRTE®
1To

3. PR TREXARESE: HANNY—.
ik, fiFR AT T4 0.2% Bt Hecl, thRg
10 3%, RERATHEKEIHEE EA K F I
W, % 40c TEERM 24 /NN, BTHEFRE
REED, Fore B R aTHE R, B8
KF 5—6em KRN A EE R,

DA, BEERMRISN MBS ARG AE: HEL e U
BEK . STHNARME SRR RESK.
HaRN EER IR ESERETHIER,MA
AKEEEEN, FHRENE &K 1ol, HRNS
Bk kiR,

RS R R 20 B AR, BRI K.
FHREREESLE 15350 Z[H,

5. BRAEHNEENE BEERbEX
AN EZEREMAGR AR, HEHMRN
REH TSR EHT.

6. MAEBZBRETEXRSERNGE: #
EHEREARRSE, ACHEREReREE
HiEE. AN E: BY GC-54 RAIKHEEIEN,
REBE: 13C, HESHBRRAI R B LR
FEo

= R
(—) BREIELEN
BB MS BERTS, —QE

—AEGEF RUBEAGAR. EURERY

EEBERERD, GUASAERLRETER. R

BEAREGERABRE—PFHE70% L
ko =M AR.EABHRADTHRNE,

SRE—B 5N EE A RRER

%, Brdid B A2 T ULk,

FEAASUE T, BN R ESRE
BRI RS Bl TRALREFRRH
Hoaise s, BMEMA TES BXEY, 5
Pl—i RS R s e H
A B T R g o -

(Z) REMEENTBR

Byt 3 AEARARER, NEH
EF BN R HER LR BIA TR 37 % .
RN E, — BN R ARNE
HERME RN, SEE T KB ERBME
B SRE b (R 1) XSS SRR
(Y B G T IR ), HE T
SRR R - FlR. E%SE
MEEXEERNNEE, BERSENE
BRBE, XHERRNREE, %
FREEE2EE., BONE. 5312
mm, WENXEH., HHEBAG, Rk
BiamE, REBEBE, HEEAER
Sy, ERELERALREEKE
I, EREFEADTRARAERE, X
MEEATERE LEXS®, —BEA
EAAEREHENEE, —MABFE
BregEy (EFR1-2). EkEPREE
F AR, REBDTRE, EAR
FPNEE—ELEHTRRS T EwH
s,

(2) REENE G

EKBN ARG A TR Y, HA
WHERET TR ARNESER, Xth
RABHERNLRFBES —.

PR RN A A T O 41 R AT
SEEHRR.HER 05—1.4 um, £
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BT R K, BERPAERT, B
L3 2 BT, ST M — AV, WS
AR, 35 LR H o B LBl
R, EekRBEX, BRER
f, R A K, R R, HES

BHETY EEER AR, SRR AR, KA

3—8 X 5—25um (BRRI-3), A HE A
B, Rt xERNAT, XERFERHE
MERFEEHERE,ER1.7—34 X 2.2—
4pam (FIR I-4)0
ALASEFHNEBSERE LEAR
FEEER N TR RNk E B 24 48 L,
REGEEERD. REEESH EH %

¥R, KifERBEFEATAEFRD, 3F -

HWARGRE TR REENS L.

(m) HR 104 0 EE

HR 104 BHRERREDZEHERE
W REOHIRRAR B A MR ERL
(ERI-1,2); XABERAEVR A
(B 1-3), O#ERREFNX, G5
IR — B RS R T RIH — SR X
A LS RNER, WP E
RRUIR 555 & 30, B T EEIR, L
KETEARAHR, RIRERLTER
BREsS, EREETHRNRE. MEH
AW ER, FRENOREEANE
B, CH AWM 36 D AR, SREKE
s (% 1) TEBEGER RS ROE

B, HEhatAsER.
HEOBEBEESTERICE: BH
HOR A £ A 2 L WERIRE, Ml
PRI EE; BERR R TR IR
TiERRA, RMIBEEZXRF XD

R, B 1—2mm; BERBEERR, B

B 2em (HRR M-4)0
B8 &R,
TgRnANERERRE LR, BT
B E-RERERIREY, REFE
R 2AMRE S B MK EBFNAR,
BT & 4h M AR A R R 4 % i, X
RESERERBRT RIS+ LM, K
AR EA S 90° (B [-1,2)0 &

XEHFE, 3

B HR 104 B RS S A AL R K

(T) YEExEEENERRE

EREOPHE AR, AR ERRE
BHBHETHBERN, XREAELHHR
B4 FE ARV, KERTENS
TAERE, MEwERe A, &4
HivkEx AR, BREEN 472 %5 DX
PHEIN 1.8 653 Hp LMo THEMINE 3
fr, &N 77.9%, i, HBEMFE
EREOTEEMN S, %, &R
BEHEREHNSM TREEREMAR
Bisgsh, BEROR ERER I11-5,
#2) HEERTHEENERER, B2
BHERET REHNEFERRR.

#% 1 HR 104 wikeRREAED

Table 1 Infection and module formation ability of strain HR 104

B
& =

Nodule furmation rate

im0
Nodules number (per plant)

(%)

Plant
Treatment

ﬁlﬁ](ﬁ) Timc (n\onlh)

#Ha () Time (month)

sumber | L

3 & H 3 3

o 51 43

lnoculation

86.8 10 2.6 3.4 &8

Ll 12 0

Control

0 0 0 0 g
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Table 2 Growth of H. rhamnoides L. six months after 1noculation

. FhaH SE i BESATE ) = 2
LI | %4 (K& (g /8) Nitrogen content
Treatment Plaot number Cem) Average Dry weight
: . oitmber of bo round
s i) it | T el
i3y
Inoculation 21 28,3 1.02 2.5 18.55
T
Centrol 2 19.1 0.24 (.63 7 .49

x3 PHRNZEANENHNE

Tuble 3  Acctylenc-rcducing activity of root nodules of Ef, rhamnoides L.

£ = ZHEEE S (n mol C:H./r-| EREEH (n mol RB%/g -
¥ HE - min) . in} Noofixi o
y C.H, reductng acuvity B E - min) Ny-fixing activiy
Treatment (n mal C.H,/min. g. f. wt.) {(n mol N, fixed /min.g.£. wt.)
BUBIRM + C.H
Mature root nodules -+C,H, 36.23 15.10
HERE+C.H,
Young roat nodules <+ C.H, 25.06 12.11
B M CH,
- Sencscent root nedules 4 C;H,; 9.13 3.80
BACH, . _
CK Root -+ C.H, 1% 10

() REANEDBBHEHUE

HEEREN R EEELEEHEN
B S5, Kk, 1. ARAT
RBEENESRETSEY, 5EHE
BRI ERY HE (B I-
5—10)o BEERMBHHRERED, M
KEHBAFWEH, BREFFHLNRR
REBAWER, KA S ENERRE
HFo

(€) RARKEENHNZ

 RKIERIP R T AR AR

FilE, ERAAHFERWERED (X
3o

REMERE NS RESERARE
ZFYEXY. RIIE 1981 £5 ATEH
eIl B AR PR A, K OB
[EFE J7ik 8 161 n mol CH,/g-#f & -min,

EE R CRE B RS E, £
AN ELFRT. AMEXHAR AR
SHERERERSB 9—18%C,
ElERBHER,EL T HR 104 E#E
WEAHE RN A E. 7 LHESREREN
HESEFEHERBEONEE, BER
RS, SN RE R &, A5EHRF L
BEiFTR AR & 7 oF B, IR BRERF.
HEGEESH LR E. B,
IAXE—HSBERNEERNERTFE.

$ & X ®
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STUDIES ON SYMBIOTIC NITROGEN FIXATION
OF NON-LEGUMINOUS PLANTS
II. ISOLATION AND INOCULATION OF ROOT NODULE
ENDOPHYTE FROM HIPPOPHAE RHAMNOIDES

Du Dazhi

Wang Yiyan Cui Guoliang

(Shanzi Institute of Biology, Taiyuan)

A number of strains of actinomycetes
with sporangia have been isolated from the
root nodules of Hippophae rhamnoides L.
by tissue culture. Their mycelia are sep-
tate, branched, and swollen into millet -ear-
like sporangia. These sporangia release sphe-
ticle or elliptical sprangiospores during rup-
ture. During bursting, the mycelia become
bacteroid-like cells of varied shapes, which
are much like the endophyte observed by
the smearing method of root nodules. Back
inoculation expetiments demonstrated its
ability of infecting young roots of H. rham-
noides. The reot nodules were formed
from 8 days to 6 months after inoculation.
The nodules were formed on all tested

plants. Microscope and scanning electron
mictoscope observation proved that the root
nodules and the endophyte both were similar
to the natural ones. The nitrogenase activi-
ty reached to 36.23 n mol C:H./g.f.wt./min.
The height of plants increased by 47.2%,"
branching number increased by 1.8 times,
weight of dry substance above ground inc-
reased nearly by three times, and the content
of nitrogen incteased by 77.99. As compar-
ed with the uninoculated plants as control it
is therefore concluded that the strain HR
104 is a true endophyte of H. rhamnoides.
' Key words
Hippophae rhammnoides;
Nitrogen fixation; Isolation

Endophyte;
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