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Effect of Inoculation with Azospirillum and Azotobacter on Turf-type

Bermuda Genotypes'

A. A. Baltensperger, S. C. Schank, Rex L. Smith, R. C. Littell, J. H. Bouton, and A. E. Dudeck?

ABSTRACT

Eight selected bermudagrass (Cynodon dactylon L.
Pers.) genotypes were noculated with a muxed culture of
the Ngfixing bacteria, Azospirslium and Azotobacter, 1o
determine plant growth response (0 inoculation undes
greenhouse conditions. Top, crown, and root growth and
N content were measured. At low N fertulity, top growth
was increased 1797, as a result of tnoculaii . Inoculation
also resulted 1n increased total N accumulsuon in the
top growth Crown and root growth was not increased
bv inoculatuon and total drv weight of all plant pars
was not sigmficanty wncreased The high fertility treat.
ments gave ugmficantly higher clipping vields, as ex-
pected, but no sigmiicant dilferences were observed be-
tween the moculation treatments. No leal color differ-
ences were observed as a result of moculation  Bermuda-
grass genotypes were not significantly dif{erent 1n response
ta inoculation treatments

Additional index words. N fixing bacteria, N content,
Dry matter vield, Cymodon dactylon L. Pers.

ITROGENASE acuvity measured by acetylene

reduction has been reported for roots or 1n the
rhizosphere of numerous grasses in association with
Azospudinm braslense Arerg (8) (formerly Sprrillum
lipoterum), Azotobacter paspalr, and other N-fixaing
bacteria (1, 3, 4, 5, 6. 9, 14, 15) Signmilicant increases
in plant growth as & result of moculaton with Azo-
spirtllum or Azotobacter have been reported (I, 10,
11, 12, 18), The exact mechanism causing these growth
increases has not been established, and both N fixa-
tion and growth-reguiating substances have been pos-
tulated (2, 15).

The objective of this study was to determine whether
inoculatton with Azospirillum and Azotobacter would
increase growth and N content of bermudagrass under
greenhouse conditions and whether selected turf ber-
mudagrass  (Cynodon dactylon L Pers) genotvpes
would respond differentlv 10 1noculauon

MATERIALS AND METHODS

Fight turf tipe bermudagrass iCynodon dactvlor 1 Persh
genotvpes wete established in 125 (m pots in the greenhouse
The sol mintute wnsisted of | opart peat and 1 part Arredondo
fine sand (Grosarenie Palendult, loamy siliccous hyperthermic)
obtained {rom a Panicum mauimum Jacq nursery  \n attempt

'Journal arucle 668 Agric Exp Sin, New Mexico Stare
Umiv, las Cruces NM 88008  Ihe rescarch was conducted

in cooperation with the Univ of Florida Institute of Food and
\gric Sc1, Gamesulle, FL 12011 The woiv was conducted
while the semior duthor was on leave at the Uninv of Flonda,
and 1t was parnally supported by USAID Contract ta € 1976
Recenad 6 Mar 1998

'Profosor of agronomy, New Mevico State Univ g prafeson
of agionomy, 1wocate profescor of agronomy, assocate profes.
o of saatistics, former rescich asocate o agronoms  (now
assstant professor of agronomy Univ of Georgia \thens, GA
W0602). and asseciate profosor of arpamental horoculuwe, TFAS,
Unn of Tlonda  respuannels
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was made o mamiain the natural murnorganisms present an
the field soil from the nursers  This «nl mixture contaned
6 137, orgamic matter and 1 328 ppm total N Several barmada
grass genotvpes were selected because i pravious expeniments
taes had remamed green with less than optmum N fortilizaton
The adentity of cach of the vegetansels propagated  Flouda

genotvpes was as followe =1 PR 19 22 FB ni, 33 FB 9 24,
FB 133 27 FB 157 26 EB 14l and 27 FB 24 Genotvoe F2)

was common bermudagiass obtaped from New  Mexa te
Univ and was the only entry established from sced

Batch cultures of {4 braslense strmm 7 130 nd JW 1292
and 1 paspali praduced 3 medium contnning mineral salts
uvpticase malate succinate and seast oxtract were obtamed
from Dr M P Dyvler Dep of Micromology and Cedb Saence,
Unin of Honda Ganessille  Inoculation consisters ot 30 ml
prt of mived culture contaimng equal parts of 4 braviense
arains 718t and JM 123522 at 14 davs after planung and
43 ml/pot of mied culture contmng cquil parts of 4 brau-
lense strains 7. 13t JM 12532 and {1 paspale at 33 davs rhrer
planung spproximately 30 . 107 cells per ml were appliew
In the first teatment 1nd approximatcds 102 107 cells mlan
the second treatment  High lavdds of mined culture were used
i an Jffort o masimize piant respunse Cantrol pots recenved
the ame amount of the above autoddaved ultures

The «xperimental design was a «phit split plot with ferabzer
N levels 1« omam plots genotvpes s subplots and two bac
terial treatments as sub subplots  bive replicates of main plots
were made for a toral of In0 pots in the cvpeniment

One weeh after tansplanting fortiler was applied at the
calibrated rate of T9 kg P 1 ke K and 5 ki of trated trace
dements g B s Cu 2% Feo o Mo 03¢ Mo and 11g /m
ha This fortihzer ronume was ined inoan attempt o eliminate
all nutrient deficiencics except combimed N One half of the
pots recenned no N foruhrer and the ather half of the pots e
ceived 2 equinalent total of 100 kg N ha as ammonium nirate
«pplied 1 three equal sphitapplicatons 1212 and o2 daw
atter planting

Four harvess of top growtn weie made 1t 1 12 and ~2
davs following wntal moculaton Cronny and 100l were alo
harvested after =2 dave at the terminiion ot the expenment
Top growth was chpped 10 2 bom stubble haght all har
vests  Chippings and root weghts et determined nnoan oven
dry basis Nitrogen in (he Lop growth was determined by com
buung the top growth from Al fouwr curaings gnnding through
21 mm «reen tnoa Wiley mnll degesung the samples usang 2
bloc:  digester as previoushy desabud 7T walhvang on
2 Techmicon suto anaivzer  No atlumpt wis mace 1o measune
nitrogenase activity

In

RESULTS AND DISCUSSION

Inoculation of bermudagi 1ss with 4 brastlene and
A4 paspalr increased cumulatinve top growth 177 at
the low N ferulinn level (Fig 1) Srgmhcant top
growth vield increases were measured {rom the inocu
lated treatments at the second and third harvests The
mean total wccumulated top growth vield at the Tow N
ferulity level was 276 g pot for the moculuted (e
moculum) and 233 g pot tor the control rautodlaved
moculum) treatment The LS D (015 tor compar-
ing these two means was 027 ¢ with 4 GV of ERRIEN
Inoculation had no ctfect on hermudagraws at the
hgh N feruluy level ws measured by top growth

Top growth means for the cight selected genotypes
were signiticantly different ac the dow N terulity for
only the first and second ¢hpping and not tor total
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top growth (Fig, 2) There was no significant geno-
type X noculation interaction fo. any of the plant
parts measured

The mean crown and root production and total
cumulative dry matter production were not sigmfi-
cantly different as a result of inoculauon (Table 1).
Crown 1nd root growth and total dry matter produc-
tton were different among genotypes as was expected.

Total N accumulated n the top growth was in-
creased by 21¢7 and total N accumulated 1n the total
hatvested material was tncreased by 139 as a result
of moculanon (Table 2) Since inoculation did not
affect percent nitrogen 1n the plant parts and mocula-
ton increased top growth, 1t 1s concluded that the in-
creased N in total harvested plant parts resulted pri-
manly from increased top growth To the authors’
knowledge, this is tne first time that increased vield
and accumulated total N have been reported as a re-
sult of applving Nefixing bactera to bermudagrass

Leaf rreenness was rated and no color differences
were ohserved as a result of moculatton However,
leaf greenness was greathy increased bv N fertthzatior
as expected  Although a genotype x inoculation in
teraction was not found in this expeniment, defipre
conclusions can not be drawn relative to the potenual

Table 1. Mean dry weight of crowns and roots and mean total
plant dry weight of eight bermudagrass genotypes as i
fluenced by inoculation (1) at low N ferulity level. greenhouse
expenment.

Crowns and Roots Total
Genotype 1 Control X 1 Control i
drv wi'pot. g
1 154 146 155 382 372 377
2 284 388 336 554 628 591
3 126 516 171 754 746 750
4 J 84 366 375 700 620 6 60
5 282 330 J 06 520 556 538
6 354 348 351 614 6 06 610
7 146 284 265 542 530 516
8 160 064 112 438 2¢€6 352
X 228 Jud 296 563 540 552
LS D 005
Inoc 11} NS NS
Geno (G} 066 035
1 <G NS NS
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Fig. |. Mean cumulative top growth dry matter yield of cight
bermudagras genotvp-s treated with live and autoclaved
inoculum at low and high N (fertility levels in a greenhouse
expenument. Cuttings 1, 2, 3, and 4 were 14, 28, 42, and 82
days following initial inoculauon
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BERMUDAGRASS GENQTYPES

Fig. 2. Mean top growth dry weght yields of eight bermuda-
grass genotypes comparing inoculated grasses to controls for
four harvests at low N fertility level; greenhouse experiment.

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

fertility level greenhouse expenment

Total N of tops, crowns,

N of total chppings N of crowns and roots Total N of tops Total N crowns and roots and roots
Genotype ! Control b3 1 Control X ! Control x I Control X I Control =
% mg
1 207 193 200 053 055 054 450 443 47 92 86 89 542 529 536
2 166 178 172 0 57 033 055 448 423 436 158 207 183 €06 62.9 617
3 178 158 169 v 63 064 064 575 353 464 270 kkE] 02 845 684 16.7
4 179 169 174 058 050 053 580 428 504 220 186 2)4 802 614 708
5 174 185 179 055 060 058 510 340 420 158 205 181 569 636 802
6 183 174 179 051 057 054 472 454 463 185 204 194 6586 667 657
7 179 160 169 059 056 057 547 393 470 146 163 155 693 556 624
] 157 158 158 065 063 064 440 320 380 15 40 77 554 359 456
3 179 172 175 057 057 057 490 405 448 168 174 173 658 54 4 621
LSD 005
Inoc {1} N§ NS 58 NS 63
Geno (G} 028 NS NS 79 37
I xG NS NS NS NS NS
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for selecting bermudagrass plants more responsive to

N-fixing hacteria. An evaluation of additional bermu-

dagrass genoty?cs and additional bacterial strains
u

would be help
inoculation interaction exists.

| in determining if a genotype X
Research toward ex-

plaining the mechanism (s) giving rise to increased
top growth by inoculaung bermudagrass is needed.

»

. Barber, L. E,, ]

) m— ——, and

. Dommergues, Y,
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