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Dr. ? . P. Kelia, Dr. T. H. Oooddlng, Dr. K. D. , 

waldou. arf  H. f t  m«*td®#» Dr. #* u  P*ltler#

Dr. G, 1* Ooorgl, and Dr. P. A. SMri fa t AM$r 

helpful adrice and ©aaatraatlw orltlclara* and 

to Henry Sal A* Hanriae K lUer, orrin »#jL«*t*«»r?f 

aad Oerald Oarloff for thalr aid in  wenrtof 

•«<* aMMKtwifciiiiii* eaanles*

3 7 5 4 2 5

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

 
 
 
 

 
 
 

PREVIE
W



f a y *  OF QOMfMf S

XHfBO0IQflOH.«*,* * *. * *;##.****#■*,»*»*»»«*'* <* *»*****##.* *»* 

M’ T * ■ * * » * * ♦ « « « * » » ♦ * * * • • * ♦ « » * * # * »

Sastpleo.

Buteswlnatloa of Asototiaet*!? Fmoo&do.......... , . . .«
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I
f t t  fim m tm m  m mmmmtm  o f jygGfeXB&Oftt l&XfOilMi -̂SLILOTI IS

t — d«A so ils  19 rfla IIo s to a a n i i i  mmtxmmmma, i& gig is..

ISTBODPGTIOH '

Sine# Winogrtwiaky f i r  at isolated an saeefeb I# »®B^«y»bloii© n ltro - 

I«m~flxla« organism and H ellrlesel and S llfarth  shoved feat nodules on 

legumes are Arne to ifeeteytal ia f  action (37), an abmdanaa t f  lite ra tu re  

has appeared oonettnlag the ac tiv ity , oeearreaee. and distribution  Sa 

se lls  a t fee varied* nteroGFgaatass eapeble a f  fixing atmospheric nitro» 

0m . Shlf, i t  e-ridaae® of fee keen intere*t talma to these or,gaais»* and 

shews fee b e lie f la' the ir i^ o rtaaee . As a resu lt of th is  in te rest end 

worfe mush avidane® has accumulated to, support the opinion th a t fixation 

of atmepheric nitrogen in the 

maintaining so il .ftMrtftUtp*

In **><« iav*sila&tion r  «mr«y c f lebrasica soil® haw h«»n mado i» 

order to deteraia# the distrlhution a t fe* aerobic non-syabiotic aitrOflHt 

fixers ae v e il as the aerobic symbiotic nitrogen fixers of the genera 

Assotobacter and Jthiaoblum respectively, la  eoaaeotioa wife feia surrey, 

m m  a t the #bns*»isrl*tlss #f these so ils  whleh aey effec t th is  d istribu­

tion were studied..

I t  Is  estimated tha t a noraally ae ttf#  flo ra of dsatobaeter* in some 

cultivated so ils , may fix  as h i #  a* |@ be b© pounds at nitrogen per 

acre safe rear. I t  snmmmI desirable, fee®, to deteraiae their distribution 

la  Sebreska so il a, in m  effo rt to establish  whether or not fee soil flo ra  

includes these organisms and possibly ladieaie why eoattoaed f a ir  yields a t

much o f the: SUhft net fe r tl l i i ie i  m dvifeoni 9 _

legume la  fee rotation.
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Bewail year Hstoagtea fanw rs p lan t m  estito tod  3 ,000*000 pounds of 

a lfa lfa  seed nod 7 . 500,000 pounds of sweet © lew  with very l i t t l e  me# of

ISUr# twl te ya innmtla t lnH. . SM»am &T&&8 Of tit.# stat® #|N> gteiwiway Irrt*

gallon where I tp M i #111 0# used that tore not been exttoilrely grown 

pm&mslT* In addltloa* little . to known atom! legato orgmisas S* a***e 

now supporting large acreages of legumes. With such fools to taint I t  seemed 

odvisaW.® |o determine the presence of ifelsobinm ae illo tl in Hebraaka o#il« 

in to atleapt to establish sotofactual to sis far Ino enlatisn totoJtotodiw* 

lions to those desiring to secture now stand# 'Of sweet slevef or lslfj*lfa*

W&m o la p t i  to  included ta  e e la t io n  i t  i t  mssielly desired, not only 

to pyetoto a toidtitw crop yield* to t  also to benefit Hit s o i l , ' Only toto 

»» effeotiTe strain  of Bhisobium I t  present in saffioient numbers to pro­

duo* sffioisait Boihlailoa oa a l l  to* to s t  plant# i t  early  stages of growth, 

M l1 toes® desirable objsetives to  obtained* -

to  to tola time praclioally  m  research has baea V̂ pwMhP& oa the aicro-
■■'. ■■ . I

flora of the to ils  of Heferasto* lean# toon* I# l i t t le  to ils  for predict­

ing tot activity of these ergotism* under etttoMMmtnl tonditioa# to they 

ex ist here, i t  is  hoped tost th is work u til to t only supply mm  iafera*- 

itext o f value In directing future airi«iltor*a a c llv itU s, to t also to ll  

to  of'Bid in stimulating end .tor they biological tod totodto* -■

studies.

During tto  fa ll of X936« a to ta l of | l l  so il stoples *** eoileeted 

froffl 3® lap ertttt soil, series in | |  of Mebraskat* | |  aooatiss. they sere 

eoltotod to include the predominant to ll series of eaeh tototy oad were
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3
distributed as shorn in fig . 3* None of the samples was taken from fields 

containing a lfa lfa  or sweet clover, fhe majority of the samples was 

from cultivated fields containing m all grain stubble or com stalks. 

Aseptic technique was employed to insure against gross contamination.

Saeh sample, representing a oosposite of about ton borings taken to a  

depth of six  inches* was placed In a new 16 os. drug carton which had 

been previously treated with a mixture of p a ra ff in  and Opalwax*.

fhe description of each soil type is  given in the so il survey re-*

ports from the various counties (29). She so il type and legal descrip­

tion of eadh location is  included in fable 1 of the appendix.

a u g a t o i t e  s i  m m m
fbe presence of Asotobaoter was determined in these samples by the 

so il plaque method principally  as described by Winogradsky (kk, k?, k6) 

but with some modification. I t  Consisted of mixing 50 <P ®f so il with 

2,5 m  com starch, 0 .3  gm dipotassium phosphate, 0 .2  gm oalclum carbonate 

and 0 .5  ml of 0 .5  per oent ammonium n itra te , and enough molybdate solution 

containing 0 .5  ml of 1 p^r oent ammonium molybdate per l i t e r  of water, to

make a well puddled paste, fhis paste was placed into glass caster cups

11 x kf m  Inside dimensions, and smoothed on the surface with a moist 

chamber for kg hours, a t which time raised, viscous, macroscopic colonies 

on the surface indicated the presence of Asotobaoter. Shis method was 

decided upon a fte r  numerous tr ia ls  of several methods and combinations. 

Molybdate in small concentrations was found to stimulate the growth of 

Asotobaoter in accordance with the observations of several workers.

wax with a high melting point. I t  was 
used to prevent the melting of the wax mixture a t  high summer tenpera tares
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01# g* 3* lb* n itrate  mg m«#d to stim lat©  the growth of larger 

colonies m i  ha* beam found and concluded by some (16 , %|» 13) It® be bene­

f ic ia l  or a t least net temMNd to Asotobaeter when present la email %wm.%U 

U««. Many of the more sandy so ils  fa iled  to shew surface colonies m i l l  

sterilixed. el ay so il m s added to the mixture. Aa suggested hy Sackett 

«ad Stewart, the addition of Kaolin (26), aliens Via formation o f a smooth 

surfaced plaque on which macroscopic colonies may appear I f  the organism* 

are present,

Pete**tiwt|iy. y f Presence

Xa order to ie tem lae  the presence of 

meed much the same m  described by Wilson (^0 , hi)* Ihs a lfa lfa  plants 

sere grown in. closed tw® faa rt f ru i t  Jar* f i t te d  with bo ttle  rather* and 

asps containing me opening which was p inned  with cotton a* Shown In 

l$g* 1* Cm* thousand grams of air-dry fine sand was s te rilised  in each 

Jar under 20 pomade a team pressure for fur*# hour*. She seed* were scari­

fied  In concentrated sulfuric acid, washed free of acid* soaked In new*' 

curie chloride solution (lilOOO) sod them washed free of chloride with 

s te r ile  d is tille d  muter* fen gpwe of the *eil to he tested was-., added 

hi cash Ja r along with, the seeds end 10G *1 of a modified Qrme*s solution 

(k)i About § lash of mama dry e te rll#  sand was 

to r&dftoe H&§ 0# ajftf# or£&xii&Bis.

The Jars were plaeed to a depth of three iathea  la tanks of running 

water m aintained a t a  terapcjmlmm o f lf«*20® 8. »*#** tank* met#, located

la  the greenhouse. A r t if ic ia l  lig p t supplemented d a y l l # t  (Pig. 1). I t  

was mot possib le  to te a t  a ll the s o ils  a t mm. tine so l ig h ts  mm  used to
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Insure a m ite m  U tg f i  eg  day dariag a l l  seasons. About 30 days «m  

allowed fo r  th e  growth o f the aodaloe la  every ease. A fter IM e period 

o f  ftsa  th e p la n ts  were o a re fa ily  washed out and ex&nlned fo r  nodules.

fig* 1* fa re  sad tank® need la  growing a lfa lfa  for the Bhisoblua studies.

-®t« resu lts  of' aw y MriNMr» show that la  Sh*jr oases* th* reaction Of 

Hus soil and the presence and growth of altr@g*®Nfixlag orgwaisas is  v e r y  

closely s*soela$a&+ I t  m s Relieved th a t reaction data m  these swaples 

aight oho* a relationship to m e  distribution^ o f  the orgsnieas.

After « rather extensive study ®f lagWt# Ttastart* la  so ils  filsoa  

(*»« hi) tha t the dis^poaraaoe of the organisms from the .soils*

seeasd to be correlated with increasing acidity* »• slso  found that so ils  

shiSfc hot been lined contained euffioient IspUM h&oberia to  produce 

adequate aodulation.

Bsysa ( 5) DMtfL that m em *  foraatioa i s  Influenced by the fe«w»ti«i . 

o f the aediusw In fa s t  Fred, l&ldwin and MeGoy ( f )  have offered auaeyoms
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refereaees aad tetiawa to indicate he* profoundly a®rofele nitrogen firin g  

organisms are affeatod fey th* reaction of th e ir environjaent.

B»a% * | el,#  Qalaay, HlA and Davenpart# MMrtto* and others (6 , ®*

10, 11, I f ,  Ik f 20) have |tn « | a  ©lose relation  eh ip feetwee® Asotobacter 

presence and ac tiv ity , and reaction, Krishna (1$) concluded tha t so il 

reaction la the dominant factor Influencing nitrogen fixation la  soli a.

A p®. value of alas has feaea maintained as fee lag c r it ic a l ,

. fork (3h) found Asotofeaator present and se ttee  la  so ils  with pH  

values as I®* as »e netoA ao relationship between wmJktJHUnf a#

nitrogen ftaed la  aerofei© aaitaao solutions aad p® vetoes e f the to lls .

In order to determine pH, electron# t r i e  methods were used on a ll  

samples, to* method srlth a  saturated half«*Qell

a Leeds »ad Idrthrajs potentiometer was ased to  e ll  eases where toe p® 

was feelow eight, A glass electrode apparatus (Seatrca) was employed t® . 

te s t toe tengtow wito a more alkaline reaction, All pH defcermtoatioae 

were made m  a  water-so 11 t a l l*  of 2 *f '* 1 ,

salable Ihoaptoras.

toe determination of soluble etessfeeras Should not fee overlooked 

itoee 1% to «ft essential el ©ment said has feesa found, fey numerous lnwesti- : 

gators, to fee ’ important m l  intLtaately associated with nitrogen fixers.

irweedell (33) toiiitog wlllt sdfalfat fmtol phosphate beneficial to 

feoth p lea t and organism. to  working with soybeans, 711 soa (3f)  found 

that phosph&tos to to l l  cultures Increased sodals production. Bel* and 

Whiting (15) to f ie ld  ferial* M i  phosphates f e r t i l is e r s  Increased nodu- 

lation when meed to  aaotmts not inhibitory to gssatoatttoa* to .pet experi-
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I
iiM&tt&toii an £&,&#*&** in Ensi'bey s#  Eididis mi &***'Sr W’ . WS Tm̂gFWmW ij.r "W w * * W * W P W P w  w* r̂r W|f ■W.ww

eWlato& p lan ts  I f  toeorperattog  fresh  chaff v l to  veil* to la  laereaee 

(28) fom d th a t in AVIA *« lt»  low in  «el#to»« a e to to tte a  o f tottiUfe

VBtoW TEktoWAb̂HI £to£ agi|M|g| )vw jtttvtiijiHiT*t%l n jayiVi tl ,‘t‘ jm *1 i  Wtol f̂totottMfftobb ’illtHl l&totoHi  A* w* v S f bv^w *lvwM^Ble e .  AlA. w^le^H ^w^Btv

combination were b e s t. fhey also found. toe m pply  of ava ilab le  phoe* 

phorue to  to  T err important to. to to m to to g  toe  degree o f inoculation 

obtained v lto  a l f a l f a  grown in a  no raa lly  aoid b o il. f a l t o r  onI Brown 

(3%) toeveft to a t  rook pfeoepfcato enabled toe veil of AgtoAi«r lto» Hi
A « t« b M  t o r t  vs % toWjMM*to 'v m B i l l  abbi & i4P  **•"! t#w H ’ & ** W ife e l  W tfaJI jfe^jkM VW to J l t o  rlto ifl I  l i l fe t tjprafw w* mwgffiffiww m wwiwff vNi mmmmmmm ?. Wwm waww-̂ m w fpto iiiii

However, toft phoaphorue in wabtoftltoit v lto  mmmmt lira* etc. pipe a 

• t i l l  larger a’orator of viable fngtoff eripfeiMttf.

pin ion  a as to toe m m ^m m %  and t m i t l T i l f  Of Asotobacter fey 

pto^toxHv mm  to to  variable. VIMLav* e l  e l. (23) found pheaphorma 

m  veil M eaXetoja to to  eaaenttol. bark m i U»mmmm (1) found phos­

phorus ee l eaaential to r  growth of' Aaotob&otor either to  fired  or fy m  

s itreg to  esvtol possibly a t  untested <j©»ei®tratioa» below 0 .1  to 1 pp»* 

e f  phosjhate. At •wvMtofettofe* above to la , I I  to# very stiaul&ting to 

toe veto of growth, fark (3%) found Itov* phoaphojms, wto potaasium, 

either ale** or to eeitoto&tion to aid altMjCaneftowrv to  m e l ®a«e«. 

M&rtto, Walker, ant Brown (20) to a varrey of le w  so ils ftoatA to e ' 

present# e f  A tototoitef to be eloeely «v«oototeA vito  pB end available 

phoaphorua, t o i l  »ore ©Isseljr t o  pH, however t o  ft vtfeftr # f  Arlnona aoila, 

Marlto (21) fowad H il l#  serrelatien  betveea Aetirltgr e f  Aaetobaetor m i  

availab le  phof»phorua content.
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