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ABSTRACT 

Eight selected heitmudagran (Cvnodon dactl)on L 
Pers.) genotipeqs were Inoculated with a rmaxcd culture of 
the Nfixing bacteria, Aiasprsrlurn and Abatobacte'r, to 
determine plant growth response to inoculation unde 
greenhouse conditions. Top, crown, and root growth and 
N content were measured. At low N fertility, top growth 
was increased 17% as a result of inoculai .. Inoculation 
also resulted in increased total N accurnul .aon in the 
top growth Crown and root growth was not increased 
by inoculation and total drv weight of all plant parts 
was not significantly increased The high fertility treat. 
ments gase significantly higher clipping vields, as ex-
perted, but no significant differencei were obstrved be. 

tween the inoculation treatments. No leaf color differ-
ences were observed as a result of inoculation Bermuda-
grass genotspes sere not signilicantl) dafferent in response 
to inoculation treatments 

4dditiounal index wovda. N fixing bacteria, N content, 
Dry matter ,ield, Cyrodon datislon L Pers. 

N ITROGEN*SE acu itv measured by acetlene 
roots or in thereduction has been reported for 

grasses in associationrhizosphere of numerous th 
P~i''in tassocia ~* ~~ tio 

Azoip.idbitn braatanse .. g (8) (forier.I Spirllur 
lipolerun), Azofobater paspal. and other N-fixing 

bacteria (1, 3,4.5, 6. 9, 11, 15) Significant increases 
in plant growth as a result of itoculation ssith Azo-
spirtllun or Azotobacter hase been reported (2,10, 

11. 12. 13). The exact methanism causing these gossth 
increases has not been established, and both N fhxa-

been pos.substances baselion and growth-reguiating 
tulated (2,15). 

The objective of this studN was to determine whether 
in~w th .4 td A z.oto bacter %kou lddlla lo .opttltm a d b f o

inoculation with A o p r lum 
incnease growth and N coltent oi bermudigass under 

and whether selected turf ber.greenhouse conditions 
L Pers ) genotvpeslaiiu on 

intlda rriss (Cyttoiof tln 
would respond differenth to ino.ulation 

AND METHODSMATERIA.S 
I. PersdacIvor(Cinodon

trf trpe bermudagtassFghz 
genotpes iste siablshted in 12 )mt V.tAts in the Ireenhouse 
' lie mtintUIC of I part peat antiI part irrttdondostill .nsisted 

silicenus h)perthermic)fine sand (Grosaretit Palendult. loams 

obtainedf frotn a Pantirtn inasimot Jacq nursers \n attempt 

Nes Mexico State6;3 gric Ep ,in ,Journal article 
N. 869003 1lie research Aas conductedUIn . Las Crtres 


in cooperattoti 
 %%ith the I'ts if Florida Institute of Foord and 

Sgric "<i , Gatinessille. FL 1201I The ssnik was conducted 
sfhilh'tileseniol authoi %as oir leae at the Unii of Florida. 

atld it %as pattialls supported its 1 1%ID Contract ta C 1176 
ai ltRims ttl 


IProfnisol tf agtonim\. Nes lexico State Ut1is 
 ; ptofesol 

of agtoilonlt, i'ssciale profetol of aJgronoms, associate profes. 

.ii of statitits. isrmet ret itch asociate it agronoms (no% 
agriolr s Vits of (eorgia \thens. G

assislantprofesur of 
-tf tunamentaI horticultuie. IFSw.

15)602). anaismi(iate ptftsoi 

Uit% if rloiida respLtIeCIi 

n 
%%as made to malnaLaiin the natural mit rti gaitlssl prcnt tit if 

the field soil from the nursers 1 his soil ititit. intalitd 
0 1511',,organic matter and I 328 ppm total N St rial htlinula 
zrass genottspts sere selecteti ticaue Illpl siot \pstinvts 
tio. hall remained giten i,sth leis thantpio ltoim N, fttllhaitoll 
rhe idetntit. if (ath of tu ,, ttatiet pliOpa1d lloloa 
genotspts %%as as follos :1 ItI 119 g2 FB Ii, ;3 I'l I t4. 

IB 133 ;5 fIt 157 6fiI-B III and :- t 29 (,etiotsne ;4l 
sas common berniudag ass otitinul front N, \rxI teMi 


Unis atld 'Aas thiL.o11 trtr, establishttl ftlon ,ti 
Batch tultirts of -1 brailense strains 7 t ilndJ4 1 1\ 

and I paipiitl produced iii a medium ttinallilig mlit'al ,alts 
tlsptlcase malate 1utcIllnate antd ttat tt"lact selt otatined 
frotm Dt \1 rtr D)ep of itroliIologs at1( (-1l scit.ce. 

t 

ttI oll(a *in t l cil ttoI lil tt (.4 tI Il -tL sit, It 3(0itil 

Ipot of mi\tdi colt ir, toltllinlig iiqtijI pill, ,) by,nzelrije 
,traits 7 13t and J\1 12; %2 at 14 lats tflirplanting and 
MS tl 'pot of mrxtd cuture oritainini t ttilpats of 4 brail­
lense %trains 7. 13t J\ 125\.2 and I paipah at 05 days ficr 

') ., l( cells pet ml 'vste applieu
planting 5pproxtrnatelkin tlt- fiilt t tatoent ind apptot\imattt 1 0 10 LClII ml I 
tie stcotnd treatment Iligh h.\tisif lits iulttitv ,ir used 

itt an tffort to ma\'tmizt piant respotse ContrI pot% recelscd 
the .ame atnount of tit altse autoiasid cultures 

%,asa spilt phi plot tiltftrtilizerTire txperimetal iltsign 

l.sels is mnain 
plots gtnots pes as suliplits atii tio bac 

maall plots
teral treatments aasUb lhplots ls lrepli at, of 
istre 'nite for a totid -of IW) pots itt rlit \ ptvirturlt 

otne sttk after rinsplaintin ftritier ,a, tpplhd at the 

calibrated rate of 7 It 'iv 1 i I ke Is and 5 -,kg.of tnitted trace 
I \I 0 Ig\l,and IIInZIt-ments ,Sg B "zu 2(gb,fe \11t II 


ha This ftrtilhitr rtiztie ii, iitd ili an atttnpt o 
 eliminate 
N halfLtonlllitt(i()n of tileall ntitrient (iefirIt'fnlts t\Ct-ptnd Ot, ,thtthalf of tie pots repots recei ei no N fitrtilzer 

teled 2:,eqtinalent total of 1141kg \ ha 35 ailitnttl nitrate
 
,pphed it hree equal %pl Jpplttatii, 12 12 antd n2 (a1',
 

atter plattting
 
-ntr hareis of top utotn tlit mad- it It 2- 12 
 anti2 

tlass follossing initial toculatitt Crotn, ,it roots sere alsn
 

thit trmintion )I the s\peritnent
harested after 2 las at 
s and ,t it -uhblt it all ard terTinin'd o %,tlests C lpp n g ro tl %taighlt,I tn ( h Liit.,utIITop growsh %as clipp d to 

dr\ hass s p ttiogenin lil top rotttth ,ra, itllm tttiton. 

L g.tniting throughittlltl't,hining the trip gitis itt ftin all finrleItti ! ittt sample , uit a 
mm (rtet in a %Itittnlla I 

htlI digester is pit.t1 'ils Idtst1btt 7 titd trialsn1 ot"
 

a Technicon atto analkztr No atttmpt %tasmade Ii ineastit
 

nitrogenase act' its 

Inoculation of betnmtidagi I, ith br in lrt,., and
 

i papah increased citltlaI' e top grt)ss ih 7' to ii
 c el Fi ) 'lnttopc.ttthe loss N erti tIed 


growth sleld increases %ere meastred troin the inotu
 

tiaiests Tile
lated treatments at the second and third 
inCa;i total cctimulated top groustil, \eltd at the oss%N 

tie ittoctil ited (Ih\efertilitv level ssas 2 76 g pt ot 
\TCVinoculuni) and 2 35 g pot for the tontrol inttnolased 

lnoculun) treatment The I. S 1) 0 171 for ( tnipat­
ig these tso lotnS ss.as 027 gstlt . C V of 23 tt',
 

Inoculation had no ellett oi herlnutagias at thIe 

higt N fertilis le\el .-s ncasitred I top rousth 

Top groth ineas fot the tghlt seletted genotlyes 
er Ilie )I% rtI it forott sie ithnd etoten at i ti 

on the tlrstand etontl Clipping aild not tor total
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top growth (Fig. 2) There was no significant geno­
type X inoculation interaction fo, anN of the plant 

H';H N FERTILITYparts measured 
The mean crown and root production and total _z4 

(umulatie dry matter production were not sigrnft­
canth (iffeient as a result of inoculation (Table 1). 
Crown ntd root growth and total dr matter produc­
tion %%ere different among genot~pes as was expected. 

Total N alicumtitlated in the top growth was in- --: 

(reased bv 21c, and total N accumulated in the total A 

hai.ested material ias increased bv 13- as a result o 2	 
LOW N FERTILITY-
'ince inoculation did notof inoculation (Table 2) 

affect percent nitrog-n in the plant parts and inocula- n. "" 

ton increased top growth, itis concluded that the in- 0 L 
AA.0oCecreased N in total harvested plant parts resulted pri- -- ,,
 

marill from incrtased top growth To the authors'
 
knowledge, this ibine first time that increased yield
 

0and accumulated total N haie been reported as a re-

sut of applking N2-fiXin bacteria to bermudagrass 1 2 	 3 4 
CUTTINGS wa, no However,Leaf T-eenness,as a resultrated c~fandinoculationcolor differences 

~ iouain~ ~ . 
•,ere obser'.ed 

were~ ~ eutc ~ ~ Hwvr~o1e'da~ Fg Mean cumulative top growth dry matter yield of eight 
leaf greenness %as icatl%increased bv N fertthzatior berimudagra genotvp o treated with live and autoclaved 

.s e\pected -thotith a genotpe ", inoculation in iniculum at low and high N fertility levels in a greenhouse 

teraLtion was not found in this experiment, defp,,e experiment. Cuttings I, 2, 3, and 4 were 14, 2.8, 42, and 82 

initial inoculautionbe drawn relatie to the potential days following
conclusions can not 

lc-,
Table 1. Mean dry weight of crowns and roots and mean total 'c, ,..,lv 

plant dry weight of eight bermudagrass genotypes as in­
fluenced by inoculation (IDat low N fertility level. greenhouse 
experiment. 

Crowns and Roots Total 	 3 

i I Control iGenotype I Contdl 

-drV WUPOL g - > 2 
- 41h cut 

1 164 14b 155 382 372 377 -
S2 84 388 336 554 628 5 91 0 

- i3rdcut 
3 426 5116 471 ,54 746 750 

4 384 366 375 700 620 660 I 
- 2nd ct 

5 2 Q2 330 3 06 520 5 56 538 

6 354 348 3 51 6 14 606 6 10 R -llt Cut 
2 46 2R4 2 65 5 42 530 5 36


7 
1bO 064 1 12 438 2C6 352 2 3 4 5 6 7 8 

i 2i-8 3u5 296 563 540 552 BERMUDAGRASS GENOTYPES 

L S D 0 05)
 
NSlnoc It) N13 

2. Mean top growth dry weight yields of eight bermuda.035 Fig.Geno (G) 066 

grass genotypes comparing inoculated grasses to controls for

I XG NS 	 14S 
four harvests at low N fertility level; greenhouse experiment. 

Table 2. Mean N content of top growth, and crowns and roots of eight bermudagras genotypes as influenced by inoculation I) at low N 

fertility level greenhouse experiment 
Total N of tops, crowns. 

Genotype 

N of total cippings 

I Control i 

N of crowns and roots 

I Control i 

Total N of tops 

I Control i 

Total N crowns and roots 

I Control i I 

and roots 

Control a 

mg 

1 
2 
3 
4 
5 
6 
7 
8 
I 

207 
166 
178 
1"9 
174 
183 
179 
157 
178 

193 
178 
1 59 
169 
185 
174 
160 
158 
172 

200 
172 
169 
174 
179 
179 
169 
158 
175 

053 
057 
'163 
056 
055 
051 
059 
065 
057 

055 
053 
064 
050 
060 
057 
056 
063 
057 

054 
055 
064 
053 
058 
054 
057 
064 
057 

450 
448 
575 
580 
510 
472 
547 
440 
490 

443 
423 
353 
428 
340 
454 
393 
320 
405 

44 7 
436 
46 4 
504 
420 
463 
470 
380 
448 

92 
158 
270 
220 
158 
185 
146 
115 
168 

86 
207 
335 
186 
205 
204 
163 
40 

178 

89 
183 
102 
2)4 
181 
194 
155 
77 
173 

54 2 
606 
845 
802 
569 
656 
693 
554 
658 

529 
62,9 
688 
614 
636 
657 
556 
359 
584 

536 
617 
76.7 
708 
602 
657 
624 
456 
621 

LS D 10051 
Incic I 
Genol GI 
IxG 

NS 
028 
NS 

NS 
NS 
NS 

58 
NS 
NS 

NS 
79 

NS 

63 
37 
NS 
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for selecting bermudagrass plants more responsive to 
N-fixing bacteria. An evaluation of additional bermu-d 
dagrass genotyps and additional bacterial strainswould be helpful in determining if a genotype X 
inoculation interaction exists. Research toward ex.
plaining the mechanism (s) givmn rise to increasedrise t need 
top growth by inoculating bermudagrass is needed. 
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