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#%1. N-free malate BEBMEHE

Malic acid 50 g KOH 45 g
K,HPO4 05 g Agar 175 g
MgSO; » TH,0 02 g Biotin 01 mg
NaCl 0l g Fe EDTA (1.6% w/v?) 4.0 ml
CaCl, 002 g Bromothymol blue (0.5% w/vb) 3.0 ml
Nay,MO4 « 2H,0 0.002 g pH 6.8
MnSOq - H,O Q01 g

a. Volume of water.
b. Volume of alcohol.

LI 1 %fEf%% (crystal violet) BBEHHA EZHEBE1 55

2. FifE#EKYE (Indirect stream of tap water) » WEHIE 2 #04& -

S MR MLz RAK  BBREE1 & -

4. IEK DRI 2 R0 » R R KGR K 3 E o

5. WIREBNO%ENEI0R) » FIBAKHEB A

6. LA FEK Y (Safranin O 2.5%) BBEEION -

T.DREOK TR » ERMHEREERE » HRKERTEZKSD
HREIFOERE A ENBEMET » DIhSEEBRE VR -

EEERRERERET HERER - EELEZHR
(=) WEZHE :

B ERIRE S B EE R R A SRR R EhERE » ERMETZENK » DRR N-
free malate SBIREFEFRZEENTIR - BOFSHEL » ERE LUSEBRRELERZE
BEHERNEREREZT » HUBFRA—ERE » Wik N-free malate SFREFR=R% > M
HRAE SRR -

(=) HHERAR :

FRMERMEREEE 3015 » RBRARERRR  DEREEERERETZHERERAR
s KA REREIRE » ABEEENER » EE/NERES 15m x6m=90m? » TRETEHELMESF
1R BREKEKRET » FAERAIS0AT Po0s ~ 10047 KO » BIE BB - $PIEH &4k
#~ FIERRFE > K—RIEE T RETHERERE -

1745 5K0F (TA5107 5 HRRTET54 2 251 W » SRERBEIRART2L58 M) » {T#kFE75cm X 25cm

EEEENERETHE © (8 /08 > BREISATMEERS SATHERA®RIE
KETHEE - QBE : EXETEAEBER S - QERE : 5/ NEE 6.3ATHERT - ¥R : Rk
FEAETREAEREEEZERE - FAEAEERE 1 (UBAF - QT5AF o 3H4 x 2= 8EH

2.75%FF (53 A12A KM > 6 A30H K » NART635HEAR) » {TH#IE 75cm X 25¢m :

HREEENERETTE  (V)BE - 2B > 3R » ()EE » thmE S ERT4EKE » (5))
B 9. 5A R+ o HAEERENAR : (130T ~ (2604 - (312047 ~ 418047 « 3 5x 4
= 20§ T o

3 TSERKIE(T54E 9 16 A & » 764 2 H 105 Il » MART215 38 » fTHEIE 75¢m X 25¢m)
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HEEENERET I (VE -~ 2B E Q¥R » =8 ERTAEKE - BREEHKE
g (DORF ~ (2B0AF ~ BI60AST ~ @I20AfT ~ (5)180A /T ~ (6)24048fT » &1 3 X 6 =1852H o

R

— BEERNENEMSET IR

RZEBEEREM K LAY (Gram’s stain method) FefafiRs > BEETME » N2
BB mEET » TUBEIMGENETESERKEAERE (Gram’s negative bacteria) »
EEik (B1) - KEBR4HSEE (Faculative bacteria) » /4 N-free malate 4[E 8 REBMEIE
BEZRET  REER  HERERHAA -

W1, AR EKAREE S BERR R AT 19 2 B RIS I EOR B B R B e B A
B R AR T /MBI RE (1000%)

S ERETEREEREHEREERERNTE

fE2 B3 B4 ERREREEFAEIR0AT » EXETEEEBERELTE
EEEEAEFRENERE (P<0.05) » ERABHEFAEBE 12007 > AIEEEEEREZ
WEBLEREXRERZHRETEE » ARfEEEREL » fftRE—B - BEERREEENERET
ZHEHEXEENPE  UREEENBERERAANERZABTRERS » HRBHEERE - N
EXRGEHRFRD > ARBH WL REETHES AR » FIUEREEE » DERHEER SRR
EEFENE » BIER/ » BSEREEME (Background value) s FEEEXWEHFLA » B &S
wien > —EFEREHY > ERRBZEREETY EFES  BrARBEZERREEREZARRER
ERREREKETZNTEE  FAERERAEER 120878 » #E - BfE - HEREZE
KRR EHBEEZ B REEEMEREE (MEREFAEBOATRRERN) » BRERER
ERERET LR MERBREREE (R2) » AEAEREEHAEEN 12047K » AIBHEE
BTZEXEREAREETHABEHEEES » RREAETERAEBE 120478 » BREEE
FEERGSWE > HEBEEETEN ERETIE EXRRBEREE 2 M ETE - BARETEN
REEROATH » EEAREEEsEXRERSNAERE (P<0.05) » rraBfRE KGR
BEM (2) - BREREAEEREE/NMRATHEBRAERK L RREER » UREXETN
BREFRIPS T REIRE BT - AR - AR HEEREREREAZIEET  BEINEL
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2. HEVHREXBIHERESE* (n mole N, fixed/g fresh root day T5EFE(E)

& E ¥t A B (B /8D
BEEEs

30 60 120 180
¥ #& 131 171 55 17
& #& 94 136 35 12
HoME 33 89 34 23
RGYR - B 43 103 32 13
=303
#HOOW 36 73 3 20

* ZEFHMBEZTIE o

SR e P - R SE e S 2 U N A BN (Protozoa) FIER » MEBHEEHREXRE
FrogmsE T ERE TIEREERE - BEERE > B EFENERETRREER » "IRERE
B RE AR AR EERBEARE » BRADR > TiREFEEEEYER  (REERER - EE
2GR EEEEE AN AREEEET (E2 > 3 4) - BEEAREEATUEEZRTER
SR AN AR A BCRIR R 3 » (BIAFUR RRIEEINR % ~ SRS SHES » R L EHRRIEHIRE
ERAEMHESEREEEERTREZET - @ o HHABRER GR2E3 ~ 4) BRERA
R AR R 120878 » Al LB EERRE B RRENERIH » MTEEERERRZ
EREER LE2IEMEENIEEERERETEEBEERE 28R - RIEJRK L REEEERE (
#1) REEFZER s NMEAERRBAEER 120478 » BXESEHEEEE (B3) »
HRERRRR: R~ ESBERE 2 E » MR A RS0 » fEdnA -l g+ Fr 2 i 77 7
@i Chaetomium ~ Aspergillus ~ Trichoderma ~ Cytophaga ~ Cellulomonas % R » B
e REIEEIE I A LB PRI E S REEMBIF BRI MPEERZ A RRE R - TRHEMIRE
B R LR ARHR IR E R 2 2 917 R & 7T AR RHE RS A 1R 98 » h D RHE MR i kL&
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INFHEINE  EERE LRI B MR A A SRR AN A T P AR A UL ER AT R4S (Carbon skele-
ton) 711 Oxaloacetate ~ Glutamate ) » TiJH2 2 & & & B 2 S AP BRI RO EEER » 0 E A »
F—E0 A SRR R E A » — M EREEERFERFE 1 mole FEEE 1.5moles
BEE Y BEREREEESRAFRRATEER LAY » FiE 1g FEETEESRFRHR
2% 3mg® - IRERBEEFEY » BREBREREHE R EEIAETEEI4E (Pseudosymbiosis
» BIREBRARERRE) » MARRZ7WHER TG AEEREEELZENTZ2ES » R
HEMF RS RERE 2 EEERENERET L AREGRESRZBF » BEETE TS N
BEEE R ERIEEE » SRR LE BREE S R RE » BHEEDIRFIHE © o FEiEE
RELETCERSEAEEER > FUEEZEESEEEEM S 8% (Carrier) » RBEEXRETHERE
BT EH BERRE 25 BB AR RS » —HE B 35 T 38 n F 50 1 8 SRR G T 5 2 R
> BRGET T LASE m 4338 [ 0IE M o B n it 7 T L 3 - 3 e 2 R R PR B S RS I AR
EARZERMER - BEERETENEDRITIPER AR BB ARE » XEZERERMEA
BERFHRFEEES NH;, NH; f1 NADPH, % a-ketoglutarate J4 Glutamate @31© | NH;
I Oxaloacetate 4R Aspartate ' K% Glutamate 1 Aspartate 43 53& BCHAE R LR
s HEGHAEDFIE » RIZEEEL RS > BRNRERE S ARHZE5R » KBNBREEE
HUBEA » T B MO B 2 M AR R B M SE T A TR 2 B M s R AL &1 » B EIR R
WHFIR @ > BRI RERSEAEY » TEMKRITHRBIHT » BITREETIEY R R
» TNMEARIEICEERIEA » TRMRETRINE 7T LIZE R A IR S EE MR A2 Glutamate HERIK
HSRRE RN A AR - XABEEEEERERERETER - BT BERRERELE
THREREFTRESEMER » Rbde e B R EERARRIR Y 2 SHEE R G A2 o
I EREEERRACTERRZEREMIES

TAEKIEEX » BRAEMGHZO AT RHAEN » HWREHESEE T TRESLEREZER (P
0.05) »E2) EEEEEERENERETEEZEXERLHRENES - BAEBHDATE
Hi > BRI EXERRYREDETERESEER (P<0.05) > BERSESEY FLERR
HREEERAAR » B ETEE » (ABREEEZ k4 BEIEMER I A E - DERE2AR
SEITREREEEAE TEEREAE  EMBAHA R « ABEE » LEERRE THRAEE
RERRE » KELEERF (83) » BrEREBTHMEZ R ER B ITETE » i E R EE
HZEBRD - BAER KR EH30ATIEECORT » 60ATIEE 12047 » 1204 B =180 T
B s PR E P2 TR BIBINE 5 PIFE60% - 10% ~ 41% » BRERIET 2 EXERRME S &
THIR69% ~ — 9% ~ 37% » MR IE T 2 T ki B I E 5285 JIS54% ~ — 7 % ~ 53% » R
e L RIEREBRIE T 2 EREBIBING 555 9I518% ~ 58% ~ 17% » HIAE I T 2 ERE BN
EOERG R 18% ~ 58% ~ 17% » MB MR I - MRS T R G BN EAE0A T E1204 T
B ERESRERENS » KERTEERSDERERTERSFEE - SEKEEX » TXRET
BREERENTERRE - B HR=EE » REGH S SERISEEEHERA » (Hi8n 240Nkg/
ha JE3 » EHESTIEEAER EXEERRE TREHERZESREIRE o AREE » 68
BREIFREEET » R SRS ERRRIFE(4) » (BRFENH &858 180kg/ha BIEXE
BRBENES - BAETEGEEH 0 ATEEAT » S0ATEE 604 » 60ATHREIAT
» 1208 TIBZIB0AST » 180T E2404THE » BEEE T2 ERERIBNESESNE21% - 7
% 18%~ 1%~ ~ 9% BERE T2 ERESBNESESNB 9% 29%13% 1%~ — 4
% » BRI T 2 ERERBME S ESNEA% ~14% ~11% ~ ~ — 7%~ 0% » 4 TRREN
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HT » RAEEERH &N N60E 1204 TR AR S E SR » BAET RGN 281804 T is
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The Effect of Inoculating Corn Seed with Free-Living
Nitrogen-Fixing Bacteria on the Growth and
Yield of Corn'

C.J. Lin, S. Y. Jane and H. Y. Kuo

Summary

Three strains of free-living nitrogen-fixing bacteria with high nitrogenase activity
and ammonium tolerant ability were screened from corn root and its adjacent soil
and cultured by N-free malate semi-solid selective medium. With different nitrogen
application rates, the effect of inoculation of these free-living nitrogen-fixing bacteria
on corn growth and yield were carried out in the field experiments during Autumn
crop, 1985 to Autumn crop, 1986.

The results showed that corn seed inoculated with the free-living nitrogen-fixing
bacteria could increase corn growth and promote the silking stage one week earlier,
but could not significantly increase the grain yield of corn. When nitrogen application
rates were above 120kg/ha, the plant growth and grain yield of corn were prevailed by
fertilizer nitrogen than the effect of nitrogen-fixation; the suitable nitrogen application
rate was 180kg/ha, the rewarding efficiency would be decreased if nitrogen application
rates were above this level. Nitrogen-fixation rate of the excised young corn root was
very low. Nitrogenase activity of the corn root was accompanied by the plant growth,
and its highest activity was in the initial silking stage. Because free-living nitrogen-
fixing bacteria can not build a symbiotic or pseudosymbiotic relationship with hairy
roots of gramineous corn crop, and the results of the experiments showed that inoculation
of the free-living nitrogen-fixing bacteria on corn seed could not significantly increase
the corn yield; therefore the breakthrough the bottle neck of practical application of
inoculating free-living nitrogen-fixing bacteria on gramineous crop remained to be
studied.

1. Contribution No. 1481 from the Taiwan Agricultural Reszarch Institute. This study was sponsored
by the Council of Agricultural Planning and Development, R. O. C.

2. Senior Soil Microbiolozist, Ass'stant Agricultural Chemist, Ass'stant Agricultural Chemist of the
Dept. of Agri. Chem., respectively. Taiwan Agricultural Research Institute, Wu-Feng Taiwan, R.
0. C.
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