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Sugarcane (Saccharum officinarum L.) is one of the most important agricultural crops whose
products are both for export and domestic consumption in rhost of the tropical and
subtropical countries of the world. Several recent studies have confirmed that biological
nitrogen fixation (BNF) by endophytic bacteria contributes significantly to the nitrogen
nutrition of sugarcane.- Endophytic diazotrophic bacteria, which have been isolated in
association with sugarcane plants, includes Acetobacter diazotrophicu and Herbaspirillum
spp. In this research work, the main objective was to study the mechanisms involved in the
establishment of nitrogen-fixing system in sugarcane plant through the investigation of
the mode of infection by which the endophytic diazotrophic bacteria colonizes sugarcane
after inoculation.

Herbaspirillum sp B501gfp1 (B501gfp1) bacterium, an isolate from wild rice was used in this
study. Its GFP fluorescence could be easily distinguished in the stem than in the leaf tissues
due to the presence of chloroplasts. And its brightness levels varied with time as a result of
fluctuations in the bacterial cell density. Colonization studies under sterile conditions were
carried out using two Japanese sugarcane plants cultivars (cvs) NiF8 and Nit5 inoculated
with 2 inoculum doses of 10° and 10% bacterial cells ml" suspension. The results showed that
bacterial cells colonized both the root and stem tissues and colonization was apparent in the
intercellular spaces. Higher bacterial numbers were detected in plant tissues corresponded
to the higher inoculum conceniration treatment. Bacterial numbers also varied between the 2
cultivars with the higher values determined in cv. Ni15. Study results on colonization ability of
B501gfp1 in the presence of indigenous endophytes (unsterile conditions) using same
inoculum concentrations showed internal tissue in plants inoculated with both the 102 and 10°
B501gfp1 bacterial cells mi™" inoculum concentrations. However, extensive colonization and
higher bacterial numbers were determined in the basal stem tissues of plants inoculated with
the 10° bacterial cells ml”", In this study, we have presented the potential of an inoculated
bacterium to extensively colonize the sugarcane plant tissues both under sterile and in the
presence of naturally inhabiting endophytes (unsterile) growth condition. In addition, the
inoculation techniques used have some significant impact on the infection sites, bacterial
numbers, their localization and the subsequent intemat tissue colonization.




(48 9 SH)
No. 1

A LEERROER

FHLHFEHE | Joyce Prisca Njoloma

TEHE Bk ORF #

%)
S
il
SR
=

RE EiF RE iR Be B

HELE HE BEREBR X% R Mk BZ

RIE CEE K% g #®A B

BlE #H KEE X HE -

EEWIHE
Establishment mechanism of nitrogen fixing system by endophytic
T H bacteria in the Japanese sugarcane plant

(NAEBI LAZERBEEV AT ARV S i EET S HE SO MRH)

F ORI, BEHLVEERARICHMEL TV S ORETHECERERTH Y, 4
EHACENERORSER L LTEETHD, —BIC, ¥ b U7X EOREICHE 10a %729
30~40kg DERERALTNAD, F YR LI X AEHEZORHEIT 20 %I E T,
BOVOLESIWBERERL L TRBKROKEFRFIC2LEaSh, HEEREOHR
HireHAEM EETORENSY PO F VB ICBITIREEREL I TS, —FT,
TEZUVANEDOHAIMFTIE, (VMO FUCHBFCERIAE] BEFREEL, FZoV MU F
PRWER, ERZERCEZTVWHI2HFORELSERLCTHLIZZ D, ZOREEES
MERBPRF— Lz, TORMR, WMERMBEREL TOL2HFOF My FERE, v AR
D& BRBAABEEN SRS THHILTIFHOERERBAEL AT LABTR I, ZoHL4s
RVATLOWREBEAHICBHAEINDIEES>TV D, ARIUT, ¥ Mo FEHEIC, FH
WRWESNEEREEVAT A2 EE SO0 HNBMBICARRI R & 22 EBMA,
BREEELZF7 74 MIEOBEBEELAR MEMTOEEL CEAZK-TZHRETH D,

REHFZ, FEOHBICOALEZE L TCWVALBAODNTVAY NI FEOREEERY.
—HEOYV b U FECREFRCHLALEDICITRAICMRTREREL LT, koo,




No. 2
LEHEEEEEOBEWHFAEZ EEIEL2-00EREE., TR FLOERBF TR R T
HZY P USERBEEREEC L Ry A4 FEOBRFTEZHALMNCTHHMN T, EREBERS
VR BEA— R U gfp BIETERALTEBBREERC LicA RAMRD Herbaspirillum
sp.B501g/pl IR ZF A L CEBEORE L BFERNTOHEMBEELI{FAEL T,
A X B D 4 R B M B Herbaspirillun sp. BSOlgfplid, A NDRABF b o % 10

CHEB R Licn by N % U Ui Herbaspirillun® ¥ kv % CEBEPIC 3 1
HEFBER, BEHORFELY MY FEORBOLCELIELEEIRTEI L, TTRDL,
%ﬁﬁ@%@ﬁﬁ%w(m%rv%émwﬁﬁﬁﬁﬁ§®ﬁw(wuww%éib%%m
%< OBEEHERROBERM A BLLEONIMICRDONED L, Sbic, BEEOE~D
BT OREE B RSN BT B ES OMBERbAIE LTINS, $h, fLE
ZahflE, NiFBENiISORITIL, EWOQREEAMM NS KRBT, BEEOKIE L., M
RICRB DM RAIEE ThHhor Z EARWVWE LTS, BRENBICHET IS by U R
SBEHELONEFHELAEBRIETWHIBRETH, BHE L Herbaspirillum 3% G LB THS
MBI LR ELHRBIND &L BT, Herbaspirillum®¥ b 7% E~DRYE & EBHTO
WA, BENOEEEOMICERE OB ORERER S CbBIFEEINDSZ L
FHLNILTWA, LEDOL S, RFEIIBMAROKEFERFEDO -2 LTEHZFRA
BEOBBABEE RoTVDY MR EHBEOLRLT, ERBAERSL BEEFREL L
THEEINDIEEDORE I, FHOERBEEREZEATHIEDICEARAIR L4225 L0
MOEBIRKELERLTEY, PRI L LT +HoiEHL &0 LHELE,




(2275 1 0 B4EF0)

No. 1
BHRBEROES
FALRRE Joyce Prisca Njoloma
£ 4
FE EW  KEF #ig KB B
BE CEW  KE HE BT B
HEZEE | BIE BRB X% g Rk B
BlE EH  KEF HE  #He 9
B KE HE bk E-
EEHNE
EMAEA H ek 184 T7H 20H
MBS (FEOb0EOTHET L) EESEE- ¥
EHERVEIAIE., Bl 84ET7H20 BOABEESITR WV TEMBHEHICH

LT, ZUBERLONBTICOWTHAZ KD, BEFHRIZOWTHAMEZIT -
Tro BERENIZIIBIRO L5 RERIEERRZEN, WIThbHETELIEEER/D
ZERTEI,

PIEDORERNS, EEZERTHEENEL (B ORMEZTIHIILER
+oREABLPEHRREZFTIILERDTL




No. 2

B FEE | Joyce Prisca Njoloma
K 4

=

(B 1] BERBOEEELZBED “AELLTVIR, TOROEBEEL LT
10%2¢cells ml ' & 10%cells ml M L 72 B L340 T4 A,

[HE1]: ZERECHEOEBRRE~ AREYEZ AL E LEBEECRESAT
XTWET, . BREEMOTRSATWET, OB E B AR E%EE 2100
DA F—TF, BEERICKRS L EREOBREDH LARD bR TN ET
REFHICIEICRRRAL LS TWET, 7, RNEOEBEREEE 3 10%-10°
DHATHBRERZIABRERTIEVW LS TWEY, 22T, 1026108 THKRL T
WE9,

(B2 BELZENGRAE L CERIATVNEOT, LTHRILE, -k
T, LIATEREOBMBMITEL LTROEEH L ZLTRVOTT A,
[E4% 27 : HoOBRMMS R TTorb, B —»r AREIRICEET SHEM
HAREELVE< A>TV ETH, BHBEEETOBRELH L THEET, &K
R ORI ERERIC RS EEL TVET, |

(B3] : RBICH LAY Py FERBENIFSII BT 2EBHEBEEINLIINICEBT D
EECEATEIZEWERICH V248, £0HEBEMN T,

(EZ3]: —BHUCHEPOFBEFOE NI EEZEZDNTWVETE, AIEED
WMRBBICEIDENIIGOIEEREDEERL OBEIRITREINTWVWET,

[(EM4]: ARBCH, BFEREMPEBEECHELI> L LTVETHA, BE
EREFROCERTALERSDO TIED Y EEAD,

(E&4]: ., RbALEACE-TWEY, BEERCEBRLAER A LEE
ST LI L VMM EE SN EROREEANE T AHEELCTNET,

(BEMs] BEELIFIFNIXEORABLOBMICEETAI THAIBEEFERIZ D
BEFLEZTHETYL, vAREDELREBLORBICE» RV TRELEFE
PEMEELTHESTE., ..




[(EES]: v ABOLDICHBERERTERNEZLTVES, SHORABR T,
AFMOEBELAEFHEMNELT FPYIECBERLTWETL, RUHEEDOH
PEADERTFETIE, PV T LB LEZEREEME Enterobacter sp. 3
78w al) —Brassica oleraceall YT A L 2R L TWWET b,

[EH6]: ¥ oS EOECHEEIZA bR TOETA, ToRERELNAS
FECEOEECRML P OEEARD BN TNBEDTL L S i,

(H1Z&6]: O Z LIWWELTHEH, T CTIASIisbOHRERHY, EREOCE WY Y
FECEEEEOEREEME S LR L T e L SR TOET, |




