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ABSTRACY

The non-pathogenic microflors has deen conpldered as a Possidle
ecological factor in the etiology of root rot of sugareane. These
studies dealt with the group, Actinomyces. These organisms are abun—
dant in mogt solls and are known to include forms which are antiblotic
to Pythium agrrhenomanes, the causative agent of sugarcane root rot.
This pathogen occurs in most Ioulisiana sugarcane soils, although
serious outbreaks of the disease are sporadic. Futritional andi environ-
mental factors have been shown t0o be responsidble for some of this
variation. However, thess factors are not always sufficient to account
for the differences in the geverity of the root rot diseazge.

The Actinomyces ropulations of g0il samples collected throughout
the cane belt wers determined Ly means of a standard dilution and cul-
ture procedure. The antibiotic activity of individual Actinomyces
isolates against Pythium grrhenomanes was determined for a number of
isolates from each soil sample.

The Actinomyces populations were not correlated with the soil pH,
seasdOng, 0r the soil type, but they were affected by the amount of rain-
fall. %The percentage of antibiotic 1solates varied from 18,51 to 31.46
for the different s0il types. In general there was close agreement
between the percentage of antibiotic cultures and the antibiotic imndex;
that is, the average distance of inhihition in millimeters. The
antiblotic index was not influenced by the rainfall, but did show a
positive correlation with the s0il reaction arnd varied widely in the

different solils.
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The solils of the sugarcane area were grouped inte five different
typea. The average yleld of gugarcane for each of these soil types
wag determinsd. These values were dased upon the ylelds of three
varieties grown for a numder of years in sevemal test plots in each
soil type., The correlation detween the average sugarcane yleid and the
antibiotic index was very close. The product of the antibiotle index

and the mamder of thousands of jetinomyceg per gram soll, which was
termed the antidiotic value of the Actinomyceg population. wae even

mOre closely correlated with the average ylelds. The close correlation
as shown by this study suggests that the antiblotic Actinomyces maYy
influence the yielding capacity of the 30il, perhaps by limiting the
virualence of the pathogenic Pythium,

There were from 2.8 to 33.4 times as many jctinomyces in the
immediate vicinity of sugarcane roots as in the root-free soil. The
antiblotic index was approximately the same for the Actinomyces from
the two regions. This fact is considered of importance, since the
total antidiotic activity of the Actinomyces would be greater in the
immedlate vicinity of the roots.

Various amendmenis were found to influence the Agtinomyces pepula—-
tion when added to unsteriliged soil, eithor under field or laboratory
conditions. The antibiotic index was less szensitive to these changes,
_but was influenced by some of the amendments and by the pH of the soil,
These facts suggest means of changing the antibiotic microflora of the
soil,

Greenhouse studles demongtrated that ceriain of the antibiotic
Actinomyces increaged rapidly when introduced inte steriliszed soil.

Some ©f the isolates decreased the severity of root rot of corn plants

ix



in gresnhouge tests. The degree of control was greater several weeks

after Pythium and Actinomyces had deen added to the soil.
Limited 1sclations made from field soile to which an antidbiotic

Actinomyceg had been added failed to gshow any incrvease of the intro-
duced iselate.



INTRODUCTIONR

The wvariability of the severity of sugarcane root rot, caugsed by
Pythiue arrhenompneg Dresch., has not been satisfactorily explained
upon the baslip of distridtmtion of the pathogen, soll moisturs, soil
Semperature, goil types, mutritioenal factors, or upon the occurrence
of soll toxins. The effasct of the non-pathogenic microorganisms upon
this disease has recelved little attention. Time (106) reported the
occurrence of Actinomyces, antidlotic to Pythium arrhenomgnes, in
Iouisiana sugarcane soils. LeBean (69) found antibliotic Trichoderma
1golates to be quite common in the cans soils,

The inhidbition of one microorganism by gnother has received mmch
attention during the last deeads. However, most of the studies have
been linited to the laboratory or greenhouse. The Part that these anti-
blotic orsaniems pPlay in the field goile 1n holding the soil-dorme
organisms to a given level is still uncertain. Among the antibiotie
orgnuisms in the soll, Actinomyceg are perhaps the most abundant, and
they are readily isclated and cultured irn the laboratory.

The present study was initiated to determine the .distrlbntion of
the antibiotic organisns in loulsiana cane soils and to study the
possibdility of utilising them to reduce the rcot rot disease, either
by inosulation into the soil or by application of cultural practices to
faver the development of the antidbiotic streins.



RISTORICAL

Sngarcane Root Rot

Root rot of sugarcane was first described in Java by Wakier in
1885, He descrided Marasming saccharii Wake. as the causative agent.
Many of the earlier workers who studied yoot failure in the differemt
countries also considered thias or related specles to be the pathogens.
Among those following this concept, at leagt for a time, were Howard in the
West Indies in 1903 (60), Lewton-Brin (72), and Cobd (21) im Eawali,
Fulton (46) and Bigerton (32) in Louigiana. Hovever, 1t ghould be
pointed out that Cobb considered Ithyphallus coralloides Cobb to be the
main cause,

Ia 1919, Lyon (76) disproved the pathogenicity of these two
fungi and reported the occurrence of Chytrid-like bodiesg in the dis-
eassd roots and Carpenter (7) demongtrated that a Pythium caused
typical symptoms when inoculated into steriligzed soil. Purther
evidence of its pathogenicity was reported in 1920 (8). He also
discussed the sffect of temperature upon the severity of the disease.

Earle and Matz in 1920 (30) in Porto Rico considered Bhizoctonia
and Pythium to be the causal agents. Bourne, two years later (See 77),
reported experiments showing that Rhizoctonla polani EKuhn and R.
palldip Matz were pPathogenic on cane roots. REdigerton and others in
Louigiana in 1924 (34) gave experimental evidence showing that specles
of Pythiwm,in addition to Maragmins, were important in causing root rot.
later workers (35, 87) indieated that BEhiszoctonig may produce severe

disease syuptoms on the old noble canes under certain conditions.
2
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Several investigators bave considered the injury cauged by various
801l animals. As early as 1909, Codb (22) had observed that two nema-
todes, Heterodewa yadicola Mull. and Pylenchus biformis Cobdb, were
attacking suamreane roots, and suggested that they have a part in root
fallars. Muir and Nenderson (83) suggested that nematode injury might
be two—-fold; direct, and secondarily through the predisposition of cane
roots to fungus attacks through the lesions. Rands in Loulelana (86),
Van Zwaluwendurg in Hawail (111), and Spencer and Stracensr in
Louisiana (99, 100) extended the ligt of insects attacking sugarcans
roots to imcluide other nematodes, sn.a.ils. springtalls, centipedes,
earth vorms and emall bestles.

More recent staudles, especlally in Lemielanma (34, 36) and in
Eawsil, mamerous reports which were summariged by Carpenter (11) have
shown that Pythium grrhenomanes is the principle causative agent of
sugarcane root rot,

The pathogen was first identified dy Carpenter (9) as Pythium
utler! Sabr. In 1928 (10), after reconsidering its taxoromy, he iden
tified it with P, mm___ (Edson) Fitzpatrick. and still more
recently, following taxonomic compgriscns, Rands and Dopp (89) changed
it to P. graminicolum Subr. However, Carpenter (14) considered P.
£Zreminicolcm as synonymous with P. arrhenomaneg Dresche., with the
latter having priority. Dreschler (29) distinguished bBetween the two
species, and 1dentified the sugnrcane pathogen as I's grrhenomanesg
Dresch.

Since the demonstration of the pathogenicity of Pythium, much work
has centered around it and the effect of goil conditions upon the
severiiy of the dlgease. Hawalil hag led in these studies. Carpenter
(10}, considering the accumulated observations made over a period of
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Years, developed the working hypothesis that mntritional factors were
the most important part of the root dipgeage complex. In a later geries
of gtudles (11, 12) he demongtrated that the addition of nitrogenous
substances often resulted in severe root rot in goils in which the
disease had never been a sericus problem. Rands (88) reported consider-
able control of the disense in heavy soils of lLouisiana by application
of filter Press mud. Further evidence of this was later presented (90).
later, Bands and Dopp (91) obgerved that root rot injury was less
severe in heavy goils which had had all cane trash turned under over a
peried of years.than in untreated areas.

In Canada, dDrowning root rot of wheat, cauged by Pythium grrheno-
Eanes var., caaadengis Van. and Trus., was also found to be more gevere
following the application of nitrogenous fertilizers and greatly re—
duced following the application of phosphatic fertiligers (109, 110).
Cooke (24) obtalnmed a remarkable decrease of root rot by heavy applica-
tion of phogphates to certain soils. Thie was confirmed and enlarged
upon by Carpenter (14), working with inoculated sterilized soill. Also,
by an isolated-root nutrition technique, he (15) demonstrated that a
single root growing imn phosphate solution could adsoerd enough phosg-
phorous to prevent development of root rot on the remminder of the
root system,

McGeorge (78) found the "Lahaina digeage’ to be more severe on
acid solls, but considered it wag due to the toxicity of certain soluble
salts and not to acldity per ge. Lee and others (70) reported that
the occurrence of Pythiumg was correlated to slightly allmline soils
and that a contributing factor to Ylehaing disease® was puddling. The

early Java investigators had considered this as = cause of root falilure



(see 76). ©'Neal and Schreiner (84) found a rough correlation
besSwveen these factors, dut under louigiame conditions this was ueunally
overshadowed hy the effect of drainags. Fleor {44, 48) reported growth
of & pathogenic isolate of Pyrithium between pH 5.3 - 9.2,

Mineral toxicity has recolived considerable attentlion by Hawniian
workers. Even after they heai proven the mathogenicity of Eythium,
Lyon (78) ard Garéeneer {7) recognized the importance of the toxiocity
of certain elements in the goil golution. The work of McGeorge (78)
on this phase of the prodlem is ocutstanding., He demongtrated the toxi-
city of alusinum salts in certaln Hawailan soils. He 41d not consider
this as the cause of the "lahaina digease® but rather as oxe of the
factors causing low fertility of these soils. Carpenter (14) sugzgests
that exeess of calelum, magnesium, and sodium may a2lso bBe predisposing
factoras of root rot., As has already been pointed omt, this is alse
true for nitrogen.. However, on Florida peat soils this effect of
nitrogen i¢ overcome by the addition of the minor elements, copper and
szine (91).

Suzmariging the effecte of unbalanced nutrients upon the predis-
position of sugarcane to infection by Pythium, Carpenter (14) concluded
that resistance or susceptibility of 2 given varlety was largely deter-
wined by 1ts ability to tolerate these unbalanced nutritive conditions.

The aceumulation of organic toxins in poorly drained soils has
been considered as a predigposing factor. Tyron in 1905 (108) first
mentioned this as a roesible explanmation of the injurious effect of
organic material. Flor (44, 45) falled to find evidence of such toxins
in seepage soils along the Miselseippi River. Pands and Dopp (90)
studied the effeect of gub-toxic amounts of hydrogen sulfide and
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saliecylic aldehyde in greenhouge sand~-mtrient culture. Both of these
are norsmal bdy-products ©of angerodbic decomposition. The salicylie
aldehyde apparently dlspogsed the cane to infection by a weakly para=-
sitic Pythium 1golate, so much so tha.ﬁ growth reduction was from two
o seven times as great as with Pythium slons. Thus if certaln toxic
cubstances should gccummlate they might be of importance in the pre-
dispesition of eamej to root rot.

The firat suggestion that temperature was important in determining
the severity of the digease was made by Carpenter in 1920 (8). This
obgervation was agalrn made by Bdgerton end others (33, 35, 38) ia
Iouisigna vhere cane remalns dormant for three to four montke of the
winter period. Coeol, wet sPring weather which retards growvth regulted
in severe root rot. Flor (44. 45) confirmed these observations by
growving plants under a range of controlled temperature and soil
moisture conditions. This was reconfirmed by Rands and Dopp (91).
Similar obeervations have been made concerming the effect of tempers~
ture upon Pythium root rot of corn {62).

Thie bdrief review 0f the literature showys the complexity of the
root rot disease of sugarcane, as it 1z influenced dy different
mtritional ratios and by climatSe conditions., Yet, these hardly
eccount for the variations of the severity of & dlsease which is caused
by such a widespread rathogen. One other factor that could possibly
1n-ﬂ.uaxwe the diseage expressien 1y the effect of the saprophytic soil

microflora.



Antagoniatic Crganigms in the Soll

Soil-borne plant parasites are directly involved in two biological
relationships; first, with the host, and second, with the entire soil
aicrofloya surrounding it, 1.e., the scological position of the patho-
gen.

The development of any introduced pathogen in the soll hag to
neet contimaed competition with the remainder of the microorganisms.
This phase of antagonism has proven to be important im the control of
certalin diseases, especiszlly thogse caused by pathogens not well adapted
$0 a saprephytic mede of livelihood (53). Nowever, the antagonigm of
soil-dorne pathogens by specific soil inhabitgnts which produce
specific toxins has also been repeatedly demonstrated. Both types of
antagonism have recsived comsiderable attention during the last two
decades, as evidenced by mumercus reviews (47, 50, 52, 53, 112, 113,
114, 122).

Take~all of wheat has been the object of much ressarch along this
lins of inguiry. Sa.nfo:rd and Brogdfoot (95) tested both living enl-
tures and filtrates of 23 fungi, 3 Actinomyces, and 40 bacteria, and
found that 11 of the fungl, 2 of the Actinomyces, and 23 of the bacteria
exerted at least some controcl effect. 1In general the bacteria were
mach less active. Wheat plants grown in saterile and ungderile soil
imoculated with Ophicbolug grmminig Sacc. showed no difference in the

severity of the disease at 13°C., but 1t was much more severe in the
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steriliged soll when grown at 27°C, (58). This difference in virulence
vas interpreted as a temperaturs effect upon the saprophytic microflera.

Broadfoot (5) found Q. graminig to be more virulent when inocula-
ted alone than with either of three other pathogens: Fusariunm gulmoryum
(¥. 6. Sm.) Sacc., Helminmthosperium gativam P. K. & B., or Lepte-
Sphasria lepo-trichoides de Nat.. Garrett, after a series of analytical
stadies (49, 50, 51), concluded that competition of the microbial
population affected the survival of O, graminis. Following this,
Stumbo and others (103) found that avallable nitrogen and phosphate
decreased infection, even though no marked change occurred in the
microblal numbers; neither were they adle to detect qualitative or
quantitative differences in the microfloma, or in available nutrients,
in infested and non-infested areas of fleld soils.

According to Pellows and Ficke (43) the rathogen falled to gpread
froa infested solil to non-infested socil unless wheat roots extended
across the boundary. 0. graminig injury was much less severe when
inoculated into recontaminsted sterilized soll than in unsterilized
infested goil (75). This was considered due to differences in growth
rate of pathogen and the saprophytic microflora. Slagg and Fellows (98)
studied organisms for their inhidbition of O. graminig in infested and
inoculated goil. Several of the Moniliales were active ia this
respect,

Foot-rot of wheat 1s caused by Fussrium culmorum and Helmintho-
gporium gativam. These Pathogens are more Persistent in the soil than
O. graminig, and are considered to be better adapted to a saprophytic
exisience. Porter im 1924 (85), one of the earlier students of inter—
sction between microorganisms, placed a layer of soil containing the

saprophyte over one containing H. gativam in large test tubes, then
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grow & wvheat geedling in thig. He obtained a "measurable' control of
root rot on wheat seedlings., The same procedure gave similar regults
with flax wilt,

Henry (57) greatly reduced the development and sporulation of F.
galmorusm and H. sativam by adding a small portion of unsterile soil
or certain gaprophytes to sterilised soil. According to Blsby and
others (4), one Der gent of the fungal isclates from certain Camadian

soils was Trichoderma lignorum (Tode) Harsz. This fungus greatly reduced

the viralence of foot-rot pathogens in sterilized soil. Greaney and
Nachacek (54) obtained similar results with Trichothecium rogeum Cda.

againgt H, sativom, The 1list of organiams nntsgoﬁht&e t0 these patho-
gens in the s0il was further extended to include isolates of
Penicillium ani Actinomyces Dy Sanford and Cormack (96). They concluded
that many isolates of genera or species may differ widely in antagonis-
$ic activity,

Fasarium oxygporium Schlect. var, cubense (B. F. Sm.) Woll, and
Rein., causative agent of barena wilt, was found to be inhibited by
about 124 of the Actinomyces 1s0lated from Jamalcan soils (79). There
was nd apprecliable control when infegted field soil was inoculated
with these antidiotic 1solates.

Phymatotrichum omnivorum Shear, caueative agent of cotion root
rot, with a wide host range and a sclerotial stage, is able to survive
in the goil for long periode. In the irrigated reglon of Arisona,

King and Loomis (68) obtalned control by durying heavy applications of
organic matter in the fall and flooding immediately. They later con-
firmed the hypothesis that control wae due to increased microbiological

activity, as shown by increased respiration and increased numbhers of
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organisms on modiflied Cholodny slides (17) in the treated plots (66,
67)e Bhea {92) failed to get similar control in the unirrigated black
lands of Texae,

Srichoderma lignorum wag reported ag toxic to P, omnivorum (8)
and tc reduce severity of the diseage when heavily inoculated into in-
fested soil (105)., Mitchell and others (82) found the pathogen to be
more sengitive to microbial activity in the abmence of living host
tiasue,

Esiekiel and others (42) 1gcleted a toxic subgtance from monccot
roots ani attiridated their resistance to P, omnivorum to thig fact.
Howsver, Eaton and Rigler (29) later presented evidence to show that
the microflora assoclated with corn roots was responsidle for resis-
tance.

Ehigoctonia solani Kuhn causes stem canker of potatoes, damping-
off of mamerous seedlings and other root diseases. Ag early as 1918,
Hartley and others {56) observed that certain gaprophytic fumgl inocu-
lated into gteam-gterilized soil along with Corticium vagum B, and C.
or Pythiva detaryamm Hesse reduced the seveority of the diseage on
forest seedlings. Weindling (119) reported that Trichoderma lignorum
paragitiged and inhibited R. solani. In further studies (120, 121) he
compared the aciion of P, lignorum and Gliccladium. T. album Preunss
and §. Xomngl Oud. aleo attacked R. solani,

Allen and Hasnseler (2) reduced Bhigoctonia infection of peas and
cucumbers from 33 and 374 to 28 and 12% respectively, by adding T.
lignoram to heavily-infegted soil. Weindling and Fawcett (123)
successfully controlled Ehizootonis damping-off of citrua seedlings hy
addipg T, lignoyum to acidified goll or to Peat moss with which the

seed was covered. Daines (28} reduced the amount of gtem canker of
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potate developing from infected tubers dy dipping them in a spore sue-
pengion of P. lismoyum before planiting or by applying the suspension
about the dase of the young plants. Cordon and Hmenseler (27) igola-
ted a rough strain of Bacilluyg simplex Gottheil which produced a heat-
stable toxin, that inhidbited R. solani in culture and soil. Washed
dacterial cells added to the s0ll alsoc gave eppreciadle control of
eucumber damping-off. Sanford (94) found R. solani to be more virulent
on potato stems in unsteriliszed soil, although mycelial and sclerotial
development were greater on steriliged soil.

Endo reported (37, 38, 39, 40) studies of the irhibition of three
pathogens (Hypochmus centrifugng (Lev.) Tul., H. gaaskii shiral, and
Selerotiom orysae-sativee Sawada) by stock cultures of Bacilli, Bac-
leria, Agpergilli, (several cultures of A. niger v. Tleg.), Penicilli,
Mucors, and a single Absidis. In genersl, H., centrifusns was more
resigtant to antidiotic activity, especlally that of the fumgi, than
the other two pathogens. Iphidition in the soil, az shown by infection
ef respective hoste, was lower than in cultnre. However, the zame
general trends were evident.

Actinomyces geables (Thaxt.) Gussow reportedly gurvives almogt
indefinitely in soil under field comditions. Millard and Taylor (8l1)
reported control of scad by heavily inoceniating infested soil with a
saprophytic Actinomyces, A. praecox Mill., and Barr. The degree of
control was correlated with the amount of inoculum sadded; thms they con-
sidered control wag dne to competition. Sanford (93) failed to con-
firm these findings in later studies.

Strawberry root ot 1s one of the so-called disease complexes.
Several organisms have been 1solated and thelr pathogenicity proven.

Hildebiand and West (59), studylng the effect of a succession of green
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sararial troatments on the disease, ueed the following treatmenmts: 1)
stean sterilized snnually, 2) soybeans, 3) barnyard manure applied anntal-
1y, 4) corn, 5) v clover, §) timothy, and 7) untreated. Two to three
crops of the cover-crop treatments were grown anmially. TYoung straow-
borry rlants vere itransplanted to the soil once each year. The
s;‘!*eritr of the diseage was In the order listed. Claassificatlon of the
Dacteria 1solated from the treated soil on the basis of matritive require
ments showed a selective action of the treatments for certaln groups
of hacteria which were very clogely correlated with digesse geverity.
Parther gtudy (West and Hildebrand, 117) ghowsd that selectivity was
not dns to the growing cover crops btut to thelr decompogition, i.e.,
$he decomposition of goyteansg reduced the bacteria assoclated wlth root
rot. Gries (55) found that a substance toxic to strawberries was
synthagized by the dMacteris associated with the red clover planta,
Thos, sterile soybean tisgsuo decomposed By the bacteria associated
with the red clover plaats produced the toxin, and sterils red clover
plants decompoged by tacteria from soybean plants was non—-toxic.
Recently, Cochrane (23) has shown the toxin to be pregent in undecom-
posed clover and rye grass tissune. However, thess and toxing produced
daring decay of certain other plant material were destroyed by further
microbial activity.

Sugarcane root-rot caused by Pythium grrhenomsnsg Dresch. (7) is
dependsnt upon several factors: nutritive level and ratios (13), soil
temperature and moisture (45) and varietal resistance. The effsct of
the microflora on tre diseases has received considerable attention.
?ins (106) isolated an Actinomyces that was antsgonmigtic to the Pythium
in culture and greatly raduced the severity of the dlgeasges in pot

culiure. Rands (88) reported considerabie control of root rot under
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field conditions by using filter press mud. He attridbuted this control
' to imcremsed microdial activity. Rands and Dopp (89) gave still
farther evidesnce of such econtrol. They presented an extensive review
of the literature concerning this disease up to 1938 (91}.

LeBeau (69) found that ome per cent of the Trichodermg lsolates
from cane soils were antagoniastic to P. grrhenomanes. He obtalned a
fair degree of ™ot 0% control in greenhouse culture using corn plants
and increased cane ylelds in ths fleld by inocculagting the so0ll with
gichéde&. Allen and Haenseler (2) had previously reported that a
Trichoderma 1lnhidited Eythium debarygnum Hesse in culture and in the
80il., later Anslow et. al., 1943 (3), demongtrated that four species
of Pythiux were inhidbited by an antidiotic produced by two speclioes of
Fenicillium, Meredith and Semeniuk (80), isolating from two Iowa
soils, found abdout 21£ of the i1solates toc be antidlotic to P. gramini-
colum Suabr., The igolate that they inoculated into the s0il gave some
control if the droth containing the pctinomyces was added to the in-
feocted s0il, but not when jetinomyeces spores alone were added to the
soil,

Antagonlatic organigms are common in the three groups, Bacteria,
Fangl, and Actinomyces. The percentage of active organismg wvaries
widely in different genera of thege groups. Actinomyces were chogen
for thig survey since they are widely distributed and preliminary
studies indicated them to be mwmerous, with a fairly high percentage
antibiotic,



MATRRIALS AND MRTHODS

Soil gamples were collected from several different plantations in
each of the four major sugarcans areas of Loulsiava. Sawples were taken
from both light and heavy soils in the alluvial area along the Migsis-
sippi River and Bayou lLafourche., (Collections of samples were made at
intervals over a 20 month period; that ig, through two growling seasons.
Five to ten pounds of s0il were taken in each sample. The samples of
801l were stored in paper hages under laboratory conditions u-nt;l the
dilations could be made, This was ususlly within less than a week
after collection,

For 1sclation, a representative 100 gram sample, passed through
8 4-mesh s0il screen, was Placed in a liter of water drawn from the hot
water tap ard cooled to room temperatures. These were pPeriodically
shaken, with each sample rsceiving the same amount of agitation. After
approximately three hours, 1 cc, of the suspension was withirawn in a
sterile pipette just following vigorons agitation. This aliquot wes
added to 100 cc. of sterilized water in a flask plugsed with cotton,
The flask was then shaken and a 1 cc. portion of it transferred with a
second sterile vipette to another 100 cc. of sterile watéer.. Thus the
final dilution was 1:100,000.

Dilution plates were made by adding a single cubic centimeter of
the suspeonsion from the lagt of the dilution serles to a test tube con-
taining approximately 18 cc. of Conn's sodium-agparaginate agar (71).

The temperature of the agar when the sugpengion wae added was between

14
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40 and 45°C., that is, Just above the solidifying point. The agar-
mas-iui mixztare was rotated vigorously and poured into sterile
‘petri dishes. From five to seven dllutions were poured from each goil.,

These pPlates were incubdbated at 2893, for eight to ten days, after
which the Agtinomyees colonies developing on each pPlate were checked by
microscopic ‘ebnmtion and the anumber recorded. The individual
colonies were isolated to oatmeal agar slants and incubated at room tem-
peratures. In order to make the sampling raniomiszed, all the cultures

wore Dicked up from a given plate or from certaln portions of 1it,

Iaborgtory Studies:

The test for antibiocsis against s Pythium arrhenomanes isolate
known to be pathogenic to sugarcane was made by streaking four isclates
of the Actinomyces abhout the edze of a 9 em. petri dish on Czapek'sg
modified agar (71). These were incubated at 289C. for 48 hourg defore
a plug of agar 7 mm. in diameter from an actively growing Pythium cul-
ture was placed in the center of the plate, equidistant from all four
Actinomycep streaks. This procedure allows for approximately 2.5 cm.
between the Pythium inoculum and the Actinomyces streaks.

After 7 days of incubation at 28°C,, the distance between the Actino-
nyceg and the foremost edge of the Pythium culture was determinmed and
recorded 1n millimeters. At that time colonles that falled to show any
antibiosis wvere overgrown by the Pythium mycelium. Actinomyces
isolates showing any 1nhi.'hition’§r the mycelium were retested in a
similar manner, and all those that failed to show any inhibition were
discarded. Any of the 1golates with an inhibitory distance of 10 mm,
in either of these two Preliminary tests were retested by stresking a
single isolate to a petri dish. The Pythium inoculum was placed on
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the opposite side of the petri digh 48 honrs later. This allowed for
approximately 5.0 em. between the Acgtinomyces and the Pythium inocula.
Incubation time and temperature were the same as in the initlal teste.
T™is single culture per plate Prevented any interaction between the
isolates, and also made possidle the determination of the relative in-
hiditory distances of the more active enltures.

In order to descridbe the antidbiotic nature of any Actinomyces
population, two arditmary tems were defined and used. The antibiotic
index wis defined as the calemlated mean inhibition of the Actinomyces
isolates tested from any ropulation sample. The individual Actinomyces
1solates tested were gseparated into one of five classes, depending
upon their average inhiditory digtance. Thege clagses were 0, 1-5,
6~10, 11-15, and 16 or more millimeters inhibition. To facllitate
calculation, 0, 3, 8, 13, and 18 were arbitrarily taken to represent
the mean value of each class. Then the sum of the products of frequen—
cy and class value divided by the total mumber of igolates tested gives
the antidiotic index of the population sample.

Some of the Actinomyces isolates failed to grow when transferred
to the catmeal agar slant or were contaminated. Algo, 1solates were
takern from different numbers of DPlates in some instances. Thus the
mwber of isolates tested was not always proportional to the Actino-
Eyceg Populations., To account for this difference, an antibiotic value
wag calculated for each soil gample by multiplying the antiblotic
index by the number of thousands of Actinomyces per gram soil. The
antidiotic value as thus derived was considered ag & measure of the
antiblotic activity of the Actinomyces in a given soil.

The DH determination of each soil sample was made as follows: 50

grams of alr dried s0ll sieved through a 4-mesh screen were weighed ianto
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well ringed beakers and 100 cc. of water added. Duplicate samples
wore welghed out for each gs0ll sample. These were allowed to set for
a period of 36 to 48 hours. During this time they were stirred four
t0 five times, but otherwise kept covered. The determimntions were
made with a Beckman potenticmeter Jugt following a vigorous stirring
of the gample. The average of two readings mn'ealoulated and recorded.

To determine the difference in Actipomyces agsoclated with the
cane roots and thoge in the ao0il, a larger sample of s0il was dug up
and tha cane rodty removed from it along with the normal amount of
soll as sample. The eane roots were lef? in the 30il gample until Juet
before dilutions were made. The roots were then separated from the
s0ll by a 4-mesh s0il screem. All the dry soil that could be shaken
from the roots was removed. The 301l was then dlluted according to
standard procedure. The roots wvere welghed, pPlaced in a large mortar,
molgtened with water, and ground with a pestle until the cortex of the
roots was well macerated. Then the total contents of the mortar was
ringed into a flagk and enough water added to bring the dilution,
based upon the weight of the roots, wp to 1:100. Further dilutions
were made according to standard procedure for the goil dilutions. Thus
the final dilution was 1:1,000,000. A dilution of 1:10,000,000 was
also made of the lagt four samples of rToots. Igolation and testing

Procedures were the same as thoxe used for the soll Actinomyces.

Graenhouge Studies:

The e0il used in all greenhouge studles, unless otherwise atated,
was a medium light eoll from the Suga.roa;ne Experiment gStation, Baton
Rouge, Louisiana. All culture work was done in 6-inch porous clay pots.
The potted scil was kept under light steam pressure for 22 to 4 hours
to sterilige.
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A1l Actisomyces enltures were grown on mutrient broth with 0.5
per cent &mrése. The Pythium culture wss gZrown on plates of Czapek's
agar. Sterlle media were always added to the checks.

The amendments added to the soll consigted of commercial wheat
floar, G, P, sodium nitrate, dried shredded cane trash, and a commercial
table ayrup. These amendments were well mized ints the soil Just
before the pActinomyces or Pythinm were added. The organisms were
thoroughly mized into the top 2% %o 3 inch layer of soil in the pots.
Individnal new pPot ladels were used for amixing in igolate in order to
Prevent cross-contamination.

The culiures of soil were incubated under greenhouse conditions
for 7 to 10 days before planting. The White Tuxpan variety of corn was
used in these studies. Ten graine were dlanted to each pot, and, unless
otherwise stated, all plants developing from these were allowed to
grov. All greenmhoage experimental Dot cultures were watered with tap
water, altheough recent stmiies indicats that thig results in arn accamu=-
lation of alkaline saltis.

The height of the individual corn plants was determined and re-
corded in Incheg. Thia was considered to indicate the severity of the
root rot; however, later studles indicated that thig criterion was not
as satigfactory as observation gnd clagsification of the digeased con-

dition of the waghed roots.

Actinomyces gadded to Fleld foilg:

The Actinomyceg cultares were grown on nutrient broth with 0.5 per
cent dextrose. Before application, the jgctinomyces wers suspended by

putting them in a ¥aring dlender for a few seconds. Then these were
further d1luted with tap water and sprinkled on the geedpieces after
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ihqrweré Placed in the farrow or in the middles hetween the soybean
crop Just before they were turned under. In the test in which three
isolates ﬁera applied together, the Actinomyces were grown separately,
and they were then filtered from the byoth on the eame filter paper.
The fllter paver and Actinomycesg were then well mixed with the flour or
with gand as a check. This mixture was secatiered on the seed pleces

and adjacent goil Jugt bdefore the cane wasg covered.



BESULTS OF THE SURVEY

The jctinomycses counts as derived from individual soil samples
varied consideradly, as would be expected when such a wide range of
801l types was included and the sampling extended through the dlfferent
seasons. The data for each determination are thm in Tables I and 1I.
These tables inciude, in gddition t0 the survey data, the results of
isolation from soils receiving varioug treatments and inoculations in
field and guer;houso studies. ‘

Table I includes the counts of the Actinomyces coleonles devolcﬁ-
ing on each of the dilution plates, the number of thousands of jpctino-
mycesg per 2ram of s0ll based upon these dilution counts and the number
of igolates tested that occur in each of the inhidbition clagses. The
antiblotic index £5 also shown here. A detalled description of each
sanmDPle is given in Tabdle 1Y, including the date collected, the date
Plated out, the population per gram of goil, and the antiblotic index
and valus,

The average number of Actinomyceg colonies that developed on the
dilution plates of each sample varied considerably. ZExpressed in terms
of the Actinomyceg population per gram of soil, they varied from
135,000 to 4,375,000, There were algo differences between the deter-
minations for samples taken at different times. This variation makes
comparison between the population counts of any two samples rather diffi-
calt. However, when the comparisons are based on the average of geveral
determinations for each group bdeing compared, they are considered

20
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Table 1. The Actinomyces Jounted and Tested from Varioug So0il Samples and their Digtribution in the
DAiffersnt Inhibition Clagges.

Soil Soﬂ Dil. Astimemyces per plate 1000/ Millimeters inhibition Anti,
No, Plantation & 1 2 3 4 5 8 7 0 1-56 6~10 11-15 16~ Tob. Index
Clemwod K 10 11§ 2 6 & 1 1 %olh 37 14 2 2 0 55 1,53
2 Glenwod L 10 3 3 1 0 2 7 2 286 13 4 0 O O 17 o.M
3 J.lanler M 10 B 6 10 1 3 19 81,012*™ s 17 7 4 2 8 2.3
4 J.lanler I 10 & 10 6 8 10 8 § 5™ 20 20 9 2 0 61 2.64
5 Jolanter E 10 3 2 3 1 2 2 4 213% 12 2 3 0 0 17 1.8
6 L.Tems 1 10 6 11 7 B8 7 9 9 800" 40 9 7 23 2 60 2.42
7 l.Tems M 1 0 O 2 2 0 3 2 18* 3 3 0 0 0 6 180
8 L.Texas H 10 14 132 8 11 11 5 121,100 61 19 5 2 1 88 1.8
25 DeGresux L 10 9 14 10 4 - - - 95 26 6 7 3 0 42 2.69
26  McCall L 10 10 11 11 12 - - -1,000 33 85 4 2 1 45 3,02
27 Oimelare L 10 4 11 7 10 - - - 800 1 % 3 0 0 A 1.4
28 Cinclaye E 10 23 2 6§ 3 - - - 30 1 1 0 0 0 12 0.28
20  Cinclare H 1 8 1 6 7 - - - 80 27 1 1 0 0 29 0.3
30  Albanig I 10 7 7 11 10 - - - 87 15 & 3 1 0 25 0,88
71 Humas ~ 0 3 3 3 2B = = =37,500
3 Jolanter ! 10 1 2 2 B - = - 280 3 1 1 1 0 & 4,00
33 J.lapler H 10 1 0 2 4 - - -« 178 5 3 0 0 O 7T 0.88
34 Caffery I 10 6 8 12 10 - - - 80 1 0 6 1 2 27 3.3
, 35  Oaffery H 10 2 3 6 8 - - - 36 11 2 0 0 0 13 0.8
38 L.%ms L 10 6 4 4 12 - - - 6 20 3 1 0 1 35 140
37 L. Temns B 10 7?7 2 7 9 - - = 628 4 1 2 4 | 22 4,04
28 Glenwood L 10 7 11 6 7 - - - M6 18 4 3 1 1 37 3.48
3 Olenwod H 10 4 0 2 8 - - = 300 4 0 1 0 0 5 1.6
40  Albanig 1 1 3 4 8§ 13 - - - 6B 2 1 3 3 1 28 31
41 Alvania ¥ 10 26 12 19 U4 - - 1,700 46 65 4 3 1 58 1,57
42 Vayylend L 20 B 8 6 9§ - - - 70 18 3 0 0 2 31 1.4

" Iaopnd. Islight, Heheavy, Mmnmixed, Ya=Yahola, Lin.slLintenia, Ol=QOlivier, F,P.M.= Filter press added %o
the soil, Ghmlight goil in greenhouge studies.
*% Baged upon counts of eight plates.
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Pable 1 {contimmed)

Soil Soil Di1, Actinomyces , 1000/ Miliimeters inhivition Anti,
2 , .1 2 8 4 5 6 7 gram 015 6~10 11-15 16~ Tot, Index

30 33 16 17 = =~ =2,400 6 5 3 0 0 B9  0.66

4 Caffery 1 10 27 24 24 233 - - =248 62 6 2 0 1 T 0,73
45  Oaffery E 10 10 6 8 11 -« -~ - 98 25 0 1 0 1 27 0.9
46 Glenwod L 10 8 18 10 16 - =« «1,375 31 3 3 0 2 39 1,77
47 Glenwod K 10 2 8 7 9 - - - 60 18 1 0 0 1 20 1.05
48 Greenwoed 1 10 4 11 7 7 - - - 75 20 4 1 0 1 26 2,04
49 Gresmwood N 10 16 24 16 18 - - -1,8% 4 1! 2 1 1 ® 125
50  Aldanta T 1 10 10 51 - - - 87 1B 1 1 1 0 21 1,4
51 Albanis 11 10 18 158 14 11 - - =1,45 24 4 O 0 0 28 0,43
52 Jolamder L 0 2 7 7 3 7 8 - 887 22 4 3 1 2 3B 3.66
53 J.lapler H 10 3 5 4 4 6 3 - 45 1 0 1 0 0 2B 040
B4 L.Texms 1 10 14 7 12 34 3 10 -1,8% 52 1 1 4 0 67 1.
B5 L.Temms E 0 1 1 6 10 13 4 - B83 24 1 3 1 0 20 1,38
56 Gleswood FM 10 4 1 1 2 3 2 - 00 9 2 06 0 0 1M 1,88
57. Qora~Texas TPM 10 0 1 1 1 2 1 - 217 4 1 1 0 0 6 0.54
58  Mergan €. L 10 4 9 8 7 B 6 - 6 3 1 1 0 0 3% 0.3
59  Blilesnd 142,20 9 1) B 11 10 & - 866 38 6 0 1 0 43 0.M
% Maryland L 10 10 5 1 9 5 10 - 66 29 2 3 3 0 3B 137
61 Marylamd I 10 6 13 8 13 - - =100 3 1 1 0 1 39 o7
2 Grosnwood L 10 10 15 16 9® - - -1,8225 27 65 10 3 0 45 2.98
63 Oreemwod H 10 7 11 9 8 - - - 87 1B 1 0 0 1 17 1,33
66 L Texas L 10 15 10 10 11 - - -1,0% 3 1 5 0 0 4 1.8
86 L. Texms E 10 10 12 10 11 - - -1,07 36 11 2 1 0 40 1.8
66 Caffery - L 10 20 17 21 10 - - =170 4 7 ©0 23 0 8 008l
87  Caffery X 30 13 18 20 12 17 19 -1, 79 3 2 4 3 90 1,88
68  Albvanis L 10 19 17 1817 - - -1, 4 1 3 3 2 &0 1.7
69  Albania I 10 13 23 27 21 - - =-2,000 5 3 3 1 0 66 0,88
7 Momtegat L 10 18 M 17 8 - - =137 26 3 1 1 1 ® 1®
M  Mombegut B 10 24 16 26 23 - - =3,800 ™ 4 2 0 1 8 0,54
"3 Youngsville O 10 16 14 23 16 - - 1,678 48 8 85 1 0 B8 1,08
7% _ Blleand Lin, 10 14 14 9 7 - - -1,000 238 3 2 3 3 34 308
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Table 1 {continued)

Soll Soil Dil. jpctinomyces Der plate : , - Anti.
Ho, Plantation type pom, 1 2 3 4 B 6 . 18- Tot, Indsx
4 Morgan C. 10 7 19 - e 1,75 42 3 4 1 l 51  1l.41
78 Eunas - 1 38 39 45 3 4 - 39,800 - - - - - - -
78 shirley Ya 10 12 18 16 18 =« « = 1,475 10 1 3 2 56 3.45
K4 Menker Ya 10 13 10 8 11 « « 1,060 15 10 1o 1 1 37 3.81
78 J» Lanier L 10 14 21 22 19 - - - 1,88 48 2 8 0 1 57 1.54
79 J. Lanier 4 10 8 8 11l 8 - -« -« M5 16 3 3 4 0 26 3,40
80 Oinclare L 10 20 22 158 4 « « =1,775 38 4 é 1 0 49 1.49
8l Cingclare B 10 16 14 7 13 « « =1.200 41 0 2 1 0 44 0.66
82 Glenweod L 10 10 14 13 16§ - - = 1,85 47 3 8 3 2 80 1,98
83 Glenwood X 10 10 8 9 3 « « - 775 2 1 0 3 1l a7 3.22
84 Glenyood L 10 9 21 12 23 e = = 1,625 4 8 3 3 0 69 1.26
85 Rossrve L 10 11 13 16 10 - - « 1,200 30 65 6 4 1l 48 2.89
88 Regserve E 10 14 10 13 18 - - =123 4 0 1 6 1 48 2.17
87 Regerve E 1 4 10 8 12 - - = 880 31 2 0 1 0 34 0.56
88 Outoff Musk 1 6 6 6 9 2 e« = 4,337 49 8 0 3 0 68 0,98
" 10 34 38 = = « = =

89 falheoun - 10 25 23 27 28 = = = 2,B00 40 8 ' 3 4 84 3.24
90 157 - Check L 10 3 28 22 « = ~ =2,03 26 2 3 0 1 232 1.4
91 150 «0p-2-8 1L 10 28 16 14 36 - = =2,275 80 7 1l 0 0 68 0,80
92 LSU - Cheek L 10 23 16 16 24 = = =2,00 18 O 1 0 0 17 047
a3 LS80 - Check L 160 17 190 26 89 = = = 2,087 33 4 1 0 0 28 0.7
24 140 -~ Gr-2-8 L 10 30 34 34 - =~ = = 3,888 a1 7 2 1 0 31 1.8
96 180 -~ Cheok L 10 12 13 13 23 - - =188 13 1 1 0 0 15 0.7
@6 .80 « Cheok L 10 23 M4 28 20 = = = 3,060 20 O 1 2 0 A 1.0
97 1Sy - (heok L 10 20 24 25 38 - = = 2,878 85 O 0 0 0 26 0.00
98 180 -Cheok & 10 24 92 17 23 - - -2,180 20 1 O 1 0 %8 0.73
1) L8U - Cheok 0 23 18 21 20 - =~ = 2,2"K a8 3 3 0 0 40 0.68
100 Youngeville 01 10 7 11 17 30 - - =-1,1286 18 0 3 8 3 38 44k
101 Pllleand l4n, 10 3 4 4 4 -~ -~ « 35 1 1 0 0 0 12 0.88
102 Morgan C. L 10 7 91 7 - - - B3B8 18 4 8 l 0 28 l.84
03 Abepta L 30 01 33 M - - -3378 33 6 9 1 0 3 3.64




N Pable 1 ?an«»uﬁoﬁ

Soil . “Soll Dil, Mf% ges per plate 1600/

» Plantation type %n 2 3 4 6 6 7 | 16 615 1115 5 16~ Tote Index
104 Caffery L 28 30 21 28 « = = mmw.% 8 Y u.b 2 2 7 1.7
106 Caffery E 10 12 13 18 8 -~ - -31,17 38 2 o ¢ 0 38 0,18
106 Meryland L 10 190 14 12 17 - - 1,650 39 3 5 4 0 B 1.98
107 Maryland 12 10 17 6 12 18 - - 1,336 25 4 4 O 9 33 1.3
108 Glenwood L 10 21 21 12 21 « -« ~-1,878 37 4 Y0 4 2 &7 3.1s
109 Gleawoed E 10 8 12 17 15 « « 1,660 46 1 2 3 0 8 1.4
110 Mentesut L 10 27 233 19 31 « « =-2,500 8 6 6 ] 2 m 2,17
111 Montegut H 10 27 26 20 23 - « =2,37T6 64 4 2 1 0 T 0.88
112 Hontegut E 10 17 20 16 19 - « =1,776 44 3 7 4 7 85 374
E& L, Texns I 10 13 8 6 128 - « ~1,226 26 8 2 a 4 L 3,30
116 L. Texas ¥ 10 19 18 13 12 - « -1,628 36 3 8 3 1 8 2.60
116 Oinclare L 10 18 23 16 19 - -« =-1,800 41 8 8 1 1 5  3.02
117 Cinclare E 10 3¢ 30 22 28 - = =2,8% 6 1 6 1 1 69 1,19
118 Greerwood L 10 10 4 8 & - - - 6% 8 4 8 3 0 83 8.0
119 Greemwooda H 0. 8 12 B 8 - - - €56 19 1 1 1 3 25 3,12
120 JoLanter L 10 .18 11 24 11 - - 1,380 38 3 0 1 1 3 1,08
131 Jolanter 2 10 18 18 21 18 - - 1,878 48 4 3 0 8 57 1,28
122 Ressrve L 10 10 12 13 10 - - 1,128 20 0 6 3 1 3 3.8
123 Reserve E 10 31 16 18 20 - - ~2,200 41 & 4 1 8 B85 2,18
124 shirley Ta 10 18 31 18 23 - -« 3,000 44 &8 § 5 0 66 3:44
125 Meeker Ya 10 12 10 12 4§ - -« « 1,200 19 B ? 4 b 40 5,38
126 Melrose Ta 10 8 13 11 U4 - - =-3,150 13 1 1 2 0 17 2.18
137 Ginelare I 10 14 11 3 18 -~ - =1,800 48 2 5 7 0 60 3,28
128 Oinolare E 10 18 17 11 22 « -« =-1,7%0 B8 1 6 3 2 67 1,89
139 Cora Texas TP 10 28 24 23 23 - =« ~2,400 TN 6 1 8 1 81 0.88
130 Glenwood L 10 27 22 20 33 =~ = = 3,300 84 11 7 4 4 80 5,68
131 Glenwood E 10 236 23 17 21 - -« =2,178 5 11 38 1 1 " L3
132 Jolener L 30 7 6 7 8 8 6 - M0 84 4 B 3 0 I} 2,03
133 Jo Lanfer H 10 20 28 17 19 - « «3,088 48 9 4 2 0 & 1.4
i34 Lo Texas H 20 18 16 16 18 - - 15700 36 9 5 10 862 3.9
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Tadle 1 (continued)

Jate 1000/ Millimeters inhibition Anti,

. | 2 B € 7 gram O -8 610 11-15 16= Tot. Inde

135 L. Texas H 10 18 17 12 18 - - =-1,825 4 B & g 2 0 55 rmmm..
136 Greemwood L 10 23 31 31 283 - « 2,45 48 B 5 5 2 65 2,40
137 Greenvood H 10 29 22 28 25 - - ~9,BR6 83 5 7 2 4 81 2,09
138 Morgam 6, L 10 29 19 18 31 - - -2,425 65 11 2 1 0 B 0.m®
139 Caffery L 10 40 30 39 3¢ - - =3,575 101 18 2 3 2 124 1,32
140 Oaffery E 10 0 ¥ 4 13 - - 1,17 238 3 3 1 0 46 1,02
141 Alvanie L 10 16 16 W 18 - - ~1,8% 43 7 3 1 0 8 1,06
142 Billeaud  Iin, 30 11 12 19 7 <« -~ «1,286 33 10 2 0 0 46 1,02
143 Youngeville P 10 5 8 6 6 - -~ - 685 1 2 0 0 0 17 0,35
144 Youngsville 012 10 14 11 18 12 -~ - 1,378 3 ©® 2 O 0 47 o,9
145 Youngeville % 10 3 2 3 3 o 1 - 800 8 &8 2 © 0 12 1,83
146 TYoungeville 01 10 20 190 18 28 - - =-2,000 B 14 3 2 0 ™ 13
147 - shiyley Ta 10 10 4 7 8 6 ® - 713 28 8 85 2 1 3 2.62
148 Masker Ya 10 7 7 8 6 7 7 - WO 2201 3 3 6 37 2.8
149 Reserve L 10 24 25 21 27 ~ - 2,425 B8 © & 4 1 78 1,86
15 Reserve A 10 9 12 B 8 - - - 80 11 1 o0 1 1 15 2.27
151 LU - Gr2-8L 10 24 26 22 88 - - -2,475 37 3 4 O 1 4 1.2
152 LU -Cheok L 10 32 231 17 381 - - -3,87 4 8 8 O 0 60 1,47
153 15U -0n2-8L 10 20 29 33 26 - - -2,025 48 10 10 3 3 7 3,85
104 LSU~Cheok L 10 34 98 33 28 - -~ -3,0285 63 6 13 % 3 6 2%
165 LU - 82-30 ¥ 10 20 10 23 17 28 24 -2,117 @ 15 4 1 D 88 1,06
186 L3U ~ Check B 10 24 31 27 28 - - 2,450 7 6 3 1 1 86  0.95
157 LaU-pok.¢F HE 10 13 18 18 13 8 9 101,186 48 Y 1 0O 0 48 0.80
150 ISD-pct.4+8 N 10 22 18 18 24 21 20 -1,917 62 18 3 B 3 91 2,16
1% Lw-ster58 10 0 0 0 0 o o0 3 13 3 0 0O 0 0 28 0400
160 L#U-Unster. Gh 10 20 14 23 81 20 20 -3,667 86 17 17 1 1 88 38.37
161 LU -981 G 10 ©0 0 O 0 0 0 6 O O 0 O0 O 0 0 0400
162 L0 -8 G 0 0 0 0 0 0 0 06 O O 0 o0 O 0 0 0.00
143 Lsv -8 ok W O O O O 0 O O O O O o0 © 0 0 0.00
164 1U-884 G 10 O 06 0 0 0 0 06 O O0 O O0 O 0 0 0.00

168 LW -3 _Oh 10 24 17 26 22 - -~ ~-8,200 30 4 7 O 4 63 3.84
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Table 1 {continued)

goil Boil Dil, Actinomyces per plate 1000/ Millimeters inhibition Antl,
Yo, Plantatien % o X 2 3 4 5 6 7 gram 0 1-5 6-10 1115 16~ Tot. Index,
166 LU~ B G 10 B34 35 35 38 = = = 3,500 29 1 13 9 8 78 B33
167 LU -85 Gh 10 20 18 13 19 20 - «1,800 48 13 12 @ 0 78 2.83
168 LsU-B4 G6h 10 20 15 12 15 21 - 1,660 43 & 9 8§ 2 W 3.3
169 LU ~afek,) Gh 10 13 20 17 1% 14 - -1,860 49 8 8 1 0 83 1,22
17 LU-83 6t 10 0 0 6 0 60 0 6 6 0 0 0 O 0 0 0,00
171 180~ 0n3-8Ch 10 8 2 1 % 0 B - 33 3 1 2 2. 1 9§ 7.00
172 180-52-20 6 20 3 6 5 4 11 3 4 48 4 13 4 3 B 236  6.80
173 LW-100-32 20 1 ¢ 0 1 3 1 3 14 O O O O 1 1 18.00
74 LW -108-8 Gh 10 42 22 41 - - - 36835 1 2 0 0 35 38 1674
175 18U -8%5 "6h 1D B8 4 7 & 4 B 2 5 W 0 O O 0 39  0.00
176 LSU-40-6 6h 10 6 4 4 6 8 1 % BO 8 8 6 B 1 28  5.54
177 LU -10-67G 20 2 2 3 7 11 & 7 &9 3 8 4 O 1 10 5.60
178 LSV - 113-12 6h 20 110110 - - = = 11,480 11 11 18 3 2 43 5.8
179 LSU - 6237 Gh 10 30 4 29 =~ - = =3,43 15 11 12 4 8 50 6.8
180 LeW-42-2 G X 0 3 2 0 3 0 2 M3 4 1 3 0 0 8 3.38
181 18U 1241 Gh 10 270316 - - - - 29,760 15 19 13 B 0 Bl 4,27
162 10-119-11Gh 10 6 4 1 2 2 S5 4 33 4 2 6 1 0 13 5,15
183 LW - %238 Gh W 4 2 2 2 2 3 8 O o0 1 & 3 1 14 6.43
184 1SU~Check Oh 10 2 6 4 8.0 2 3 229 6 0 0 O 0 6 0.0
188 Blleaud Iin. 10 3 8§ B8 1 - - - 678 19 4 0 1 C 2% 1.04
186 Youngsville 01 10 53 14 288 25 » - «2,000 6 12 1 3 0 7 1,09
187 Glenmwood L 10 12 20 16 17 - - «1,638 485 9 3 2 1 6 1.8
188 Qlenwood X 10 8 11 14 3 -~ -« - 900 23 3 4 B 0 & 2.18
180 Mesker Ta 10 17 M 13 12 « « =1,400 3 11 5 13 0 47 1.83
181 Mesker Yo . 10 27 19 20 285 - - 3,270 64 20 2 1 0 8 1,0
192 COrowley Ros 10 26 20 24 28 - « <«3,400 60 8 4 8 0 % 1.87
193 Greemwood L 10 39 36 41 23 ~ - «3,480 40 18 3 3 0 &+ 1,83
194 Greemwood H 10 12 13 18 18 - « ~1,400 41 4 1 4 0 B 1.4
198 L, Texas L 10 20 33 24 33 - - ~3,500 53 28 2 9 2 89 2.67
108 L. Temmg L 10 30 36 24 20 - - ~-2,778 68 M 4 3 O 86 1,07
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Table 1 (continuned)

Soil Soil Dil, Aot eg Dar plat 1000/  Millimeters inhibdibion _ Antl,
0 1 2 3 4 b & Vgram 0 1-5 610 11-15 :.. ?. E._m
197 Olmolare L 10 36 27 33 35 - - -3,0% 88 8 3 1 1,01
198 Cinclare H 10 21 26 33 31 - - -30% 8 b5 4 2 o .a 1,04
199 Oaffery I 10 31 40 34 38 - - 3,525 62 6 1 1 0 T 0456
200 OCaffery E 10 15 25 20 15 - - -1,87 4 3 4 4 0 52 1,86
201 Albania L 10 48 43 40 43 - - <-436 % 6 7 8 1 68 2.26
202 Albania I 10 5 18 21 18 - - =-2,200 B 3 4 3 0 6 1.3
203 Reserve L 10 28 33 24 24 - - =-2,080 3 6 3 3 0 5 1,36
204 Reserve R 10 21 18 18 20 - - =188 35 1 4 O 1 5 1.85
206 180 -18 lin. 10 83 62 B - - - =6,200 18 6 7 2 0 30 3,33
206 LU - 2 Lin, 10 131135114 =~ - - =12,60 2 1 1 1 0 B 4480
207 L§U - 3 4n, 10 91 7 82 ~ - = +8,870 24 8 B B 2 44 3.7
208 130 - 4 in, 10 70 73 77 = =~ = =-7,333 44 9% 8 1 1 63 .94
215 Ofnclare L 10 3 1 8 4 0 - - 320 8 0 1 O 0 10 0.80
216 Oinclere X 10 9§ 8 11 7 B - =100 1} 3 3 1 0 21 2,08
217 Cora Texas ¥PM 10 17 29 23 19 - - =2,80 2 1 1 1 1 24 1,78
216 Olenweod L 10 6 4 11 6 - - - 60 6 1 1 1 B 14 84
219 Glenwood K 10 13 15 B 17 19 - -1,400 28 11 § 1 0 43 2.0
200 J.lenler L 10 B 2 7 7 9 7 6 84 20 0 3 4 0 35 1.9
221 Jolenler H 10 B 6 11 10 8 12 - 887 22 2 3 O 1 28 1M
222 L. Texas L 30 12 16 20 12 - - 1,82 3 3 2 0 0 36 0489
293 L, Tezes K 10 10 7 10 7 13 10 - 9%0 27 0 0 1 0 28 046
224 L. Tems® L 10 17 9 14 11 20 - -1,430 3% 6 3 O 0 47 0.7
225 Greenmwood L 10 20 28 21 28 - - =3,435 57 3 6 3 1 69 1446
2906 Greezwood H 10 2 12 3 4 B 8 - 487 10 2 2 O 0 14 1,87
233 Morgan 0 L 10 7 13 11 10 11 12 81,039 38 3 3 3 0 42 14
234 Caffery . 1 6 5 7Y 9 19 10 0 943 239 6 1 3 0 39 1,87
235 Oaffery E 1 6 2 3 4-2 0 8 3 o 1 0 O 0 10 0.3
236 Albania 1 10 10 7 4 6 11 14 - 0867 3B 7 3 8 1 48 1,885
287 Albania B 10 26 11 10 10 13 8 =-1,233 24 4 4 1 0 33 1.73
238 Pilleawd Lin. 30 4 4 2 7 6 3 11 9 21 6 0 1 0 238 1.1
239 Youngeville 00 10 6 6 8 9 6 7 6 68 19 4 23 O 1 26 1,7
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Table 1 {eontinued)

Soil 8011 Dil, Actinomyces per plabe 1000/ 1limeterg inhibition Anti.
Bg. Plantation type pre, 1 2 3 4 5 6 7 granm 0 1-56 8-10 11-i5 16~ Tot. Index
Toungsville 0L 20 2 2 2 © & 7 8 420 1Y 5 1 0 0 283 1.00
241 Reperve L -10 6 9 15 65 18 7 - 9% 27 5 4 2 0 38 1,92
242 Resorve B 10 14 14 20 23 19 21 -1,833 48 3 © 0 1 B2 0.8
243 Meekey Ya 10 2 2 8 7 6 3 B 4N 13 4 3 0 0 20 1.8
244 Mesker Ya 10 6§ 13 14 6 7 7 10 688 28 10 2 1 1 43 1,98
245 Bubenszer Ya 10 11 18 98 11 5 18 9 1,100 490 6 B 2 1 B4 1,89
2455 Cans roots 245 1 41 33 34 38 39 - 36,800 47 8 10 3 0 e 2,10
246 shirley Ta 0 M4 6 4 4 7 B 4 64 7 2 0 1 0 10 1,80
247 1LSU -~ Check L 8§ 7 9 6 1 6 9 814 22 3 2 0 0 27 Q.93
248 LU - Gr-2-8 L 0 B8 €6 66 7 7 5 887 13 3 O 1 0 17 1,29
249 241 - P, Agar~ 17 14 17 128 - « -1,800 % 6 5 1 0 4 1.69
280 243 - P, Ager- 8 7 5§ 6 10 - - B0 1L 0 3 1 3 17  4.39
251 246 - P, Agar- 11 14 11 8 - - -1,100 17 8 4 O 0 27 1.85
295 L, Texns L 10 17 14 15 13 19 12 « 1,500 43 9 8 0 1 e 1.7
296 Cane roots 295 1 4 6 4 7 3 0 -4,000 23 1 1 0 2 37 1.4
" il " 0 2 0 0 0 LI O 04,2088 - = = - - = -
297 Caffery L 10 17 18 29 14 30 18 322,387 48 4 1 5 0 85 1.64
208 Cans roots 297 1 6 13 3 B 7 6 66,429 26 I 2 0 0 3N Q.8
" * " 0l 3 1 3 3 0 0 «18,887 - - - - - - -
299 3Billeaud Iin. 10 32 37 24 0 37 4 -2,783 4 10 3 3 3 58 3,00
300 Billeaud iln, 10 4 9 5 9 12 18 7 87 47 3 3 0 0 53 0.8
301 Cane 100ts 300 1 11 11 €& 6 18 10 910,000 40 11 1 0 0 6 0.
" " " 001 1 1 2 1 0 2 ODgOOO - - - - - - -
302 3Billeaud Lin, 10 8 10 8 6 9 10 - 8® 3L 3 1 1 2 3B 1.7
303 Billeawd Iin, 20 10 23 17 16 13 20 81,500 492 14 1 0 0 & 0,7
304 Youngsville 01 10 23 10 17 10 4 14 181,200 57 8 0 3 0 67 0.78
306 TYoumgsville O 20 16 34 31 29 23 23 32 3,606 37 10 3 7 1 88 3,8
306 DBubenzer T 10 10 10 7 85 8 7 o 84 237 3 & 1 0 47 149
307 Cane roots 306 1 7 11 11 14 9 13 ~10,822 38 13 3 1 0O 85 1,37
. " " 0,1 3 3 B 4 3 2 536,74 - - = - - = -
8 ghirley Yo 10 13 15 15 14 16 15 161,667 67 3 1 4 3 67 1B
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Tadble 1 {(contimed)

S met Anti,
. index
10 10 8 1,57
- 10 6 7 7 8 9 2 0 2,08
311 Mesker 10 24 23 28 27 - 36 14 0 2 2,63
212 Hegker Ta_ 109 10 8 19 § 12 13 1,07 54 5 2 2 0 63  0.%
1, Light soll ut poorly drmined,

2.
3.
4,
&.
8.
7.
8.

$.

Light, but dark colored soil with very much organic matter,

801l taken from around gtudbles; that 1s, from the top 4 to § inches of goil,

804l taken from below the studble; timt is, from the plow sole after stubble was turned ocut,

S04l from gresnhouse studles receiving various Sreatsents.

Population determined by averaging 15 plates.

Isclate numbers of Actinomyces added to sterilized soil - greezhouse studies.

The effect of different sources of nitrogen upen Actinomyces in Lintonia light soils from LSU
Hortloultuml Ixperiment Station. 1l = cheek, 2 » rice straw, 3 = dried blood, and 4 = “4“3'
All were added at the mte of 140 pounds nitrogen per acre. Imoculated for 53 daye at
optimm conditions in lgboratory.

Sample taken from severs root 10t grea, almost couplete crop fallurs.



Table II. Description of Soil Samples and Antibiotis Activity of Aetinomyces Population.

Sofl  Boil Date Date 1000/ Amztd. Anei.

typs~ i goll, xlated Index ?gi_m
6.8 87124& 376746 700 1.53 1,0M%

' ¥

2 L 7.8 8 226 0.7 160
3 M 6.6 A " 1,012 2.38 2,408
4 : L Ted " " 77 2.684 2,046
5 J. Lanier. black stiff land R 6.5 u # 212 1.92 286
8 Lv Tenl. G.P. 35/105 L 6.7 R " 800 f¢43 1.936
7 L, Texas, black land, C.P, 29/120 plant ¥ 847 " " 128 1.5 188
8 L. Texas, Sharkey eclay, O.P. 34/120 plant E 6.8 # i 1,100 1.0 1,760
26 Delreaux L 8.8 3/21/46 3/28/48 925 2.89 2.483
28 Balhll ) L 8.4 H # 1l .100 2.02 2 '.222
27 (Cinolare L 846 4/16/46 4/19/46 800 1.84 1,312
28 (inclare R 8.8 " " 300 0.35 7
29 Cinclare R 8.7 " " 800 0.28 304
30 Albania L 8.0 " J 876 0.88 B85
21 Humus, prepared humms from Dr, lutman - - - " 2,750 1,21 3,328
32 J. Lanier L 8.8  3/21/48 4/32/46 350 4,00 1,000
33 Je Lanier H 8.4 ¥ 176 0488 180
34 Oaffery % 6.8 " " 800 3.0 2,970
35 Caffery )4 6.4 " Y 336 0446 i%0
36 L. Texas L 8.7 # n 6% 1.40 910
37 L. Texmms ) { 8.7 # " 635 4.04 2,826
38 @Glenvood L 7.2 " L 778 2.48 1.933
39 Glenwood 3 70 " " 200 1,80 320
40 Albania L 5.8 ' . 678 3.11 2,099
41 Albanis, peorly drained L 6.1 ¥ " 1,780 187 3,748
43 Maryland, 1ight colored, silt loam L 8.9 B/10/46 5/12/48 M0 1.4 798
43 Maryland, dark loam L 847 " " 2,400 0.88 1,584
44 Caffery L 8.5 " # 8,480 0.73 1,788
48 Caffery R 6.8 " " 980 0,96 913
46 Glenwood L 6.8 " “ 1,278 1,73 2,208
47 Glenyood X 7.0 " v 880 1,08 683
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Table II {continued)

ME Pantatt 0 soil  goil Em Date 1000/ ti. Anti.
B, ntation, with notes for each sample types pH golls  plated Index value
48 reenyood L 7.2  5/10/48 5/32/a6 725 204 Wﬁ
49 Graenwood E Be7 " # 1,880 1,28 2,312
50 Albanip L Be? h L 876 1l.14 298
8l Albanis, P00Yly drained L 8.7 # " 1,480 0,48 834
82 de Lanier, plant cane , L 742 * " 587 2.66 1,508
82 J¢ Lanier, C.Ps 34/120, plant cane B 8.7 " " 4256 040 1%
B4 L, ﬂﬁgﬂ L 6.8 H # u.-mg 1.34 M'O.ﬂﬂ
] L. Texas, C.P, 24/120, low area R 7.4 " " 583 1.38 804
56 Glenwood, FPM 1=2% on goll, fall 1946 TH 6.4 0 " 100 1.58 159
57 Cora Texes, FPM 46" « no goil in gample I 8.8 " # 217  0.5¢ 117
88 Morgan City, Iveris loam L 7.8 # v 680 0,33 308
59 Blleand, sardy loam, Co. 290 stubble Lin., 5.6 & " 866 0.7 641
60 Maryland, 1ight colored silt loam L . 5, 5/30/46 6/7/46 666 1,37 912
61 Maryland, dark loam L Te5 A " 1,000 0.74 740
é2 Greenvood 3 7.0 i " H-NMM Noww W.mg
63 fireenwood, Plant cane after soydeans : Be4 " # 878 1,23 1,076
64 L. Pexas L 7.4 " " 1,150 1,08 1,242
1] Lo Texns B 8.9 » " 1,075 1.56 1,885
66 Caffery L 842 _. " 1,700 0.81 1,377
67 Onffery ):{ 548 ' " 1,60 1.28 2,062
68 Albania L 5.8 " " 1,70 1,78 3,086
€9 Albania, poorly drained L Be2 " ’ 2,100 0.58 1,318
70 30500%.« L 642 " " 1 376 1.0 8,062
n Montegat | 7.0 » " 2,800 0.54 1,188
” Youngsville 01 8.8 " " 1,676 1,06 1,789
73 Billeand Lin, 8.0 " " 1,100 2.06 3,818
74 ¥organ City, Iberia loam L 7.4 # h 1,28 1.4l 2,433
76 Hummg - gecond sample from Dr. lutman - - # aa.moo - -
7% ghirley, Goueaux's plots Ya 7.6 a\uu\.»m a\»m\»a 1,476 3.45 5,089
4] Mesker, OGoueaux's plots, Dlant cane Ta 78 w.ouo 3.81 4,000
78 de laniey, C.P, 29/120 L 8ol m\uo\wm __ 1,850 Y.54




Table II (continued)

801l ~ | Soll 6ol Date  Date 1000/ anti,  Anbi,

Do, Plantation, with notes for each sample typs  pE soll lated Index value
79 J. Lanier, C.P, 34120, plant cane Be? 6750746 6/22]46 725 3,40 2,465

2 ¢
80 Cinclare, vlant cane - test plots, Tazoo L 5.? # # 1,776 1,49 2,845
81 Cinclare, Gougnxié:- plots, plant cane B 5.8 # " 1.25(} 0,66 826
82 Glenwood, 0.P. 29/120, gtubble L 6.8 L " 1,560 1,98 3,069
83 Glenwocod, C.P, 34/120, etubble E 8,1 " 4 "5 2.2 1,70
84 Glenwood, plant cane - test plote L Bs7 " 4 1,825 1,26 2,031
85 Reserve, Gouaux's plots, Yasoe L 8.7 7/2/48 7/10/46 1,250 .2.89 3,612
88 Regerve, Couaux's plots -~ north field H G4 U f 1,225 2,17 2,688
a7 BQSQWQ; VOIG ﬂid.’ G.P. 29/120. Itubbla H 6.2 " " 880 0.56 478
s Cutoff, muck goil - 4,9 7/8/4a6 7/87/46 4,337 1,81 7,880
89 Calhoun, H.¥W, Exp, 3ta. - cotton wilt soil = 6,1 7/19/46 2,800 3,24 8,100
20 18U - check, f£all 1245 L 6.1 7/33/46 " 2,083 1,34 2,724
g1 15U = Gr-2-8, gprinkled on planted cane,
B2eC, 1948 L 63 " " 2876 0,80 1,138
92 LSU - check, fall 19486 L 6e2 " " 2,080 0,47 984
93 L8U ~ check, 52°C, fall 1945 L 6.6 " " 2,067 0,71 1,468
94 LU - Or-2-8, sprinkled on planted cane
1945 L 6.4 J " 3,266 1,61 5,368
85 L§U, sampled before adding Act, Gr-2-8 L 8,4 7/29/46 8/9/46 1,376 0,73 1,004
96 LBU. “ﬂpl.d before adding Act, 40-5 L 6.4 " " 3.050 010 3'855
- LSU. miﬁa before ldding Act, 42-2 L 6.4 L " 2 5875 0,00 0
08 LsU, smanpled bdefore adding Act. 53-20 L 6.5 " " 2,180 0,73 1,6%
99 LU, sampled bsfore adding Act. cheok L 87 ’ " 3,875 0,68 1,410
100 Youngsville, studble cane 01 8,6 B8/14/46 8/30/46 1,185 4,468 5,018
101 Pilleaud, Gouaux's plots, plant cane Lin, 4.8 " " 376 0,36 94
102 Morgan 0ity, Iberia loanm L 7 " " 836 1,64 1,383
103 Albanis, Oo. 390, plant cane L 7,0 " " 1,178 3,64 3,102
104 Caffery, Gouaux's plots, plant cane ¥ 6.0 " # 2,300 1,71 3,933
108 Catffery 4 5.8 " # 1,178 0,16 188
108 Maryland, light colored silt loam L 8.8 " " 1,660 1,98 3,069
207 Varyland, dark logm L %2 * N 1,386 1,3 1,79
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Table II (continmed)

Soil
No Plantetion, with notes for ameh sample

108 Fenwood

g
Jus

8oil Date Date 1000 Anti. Anbi.
P 1 plated gram gald
7o

109 Glenwood 6.8 " # 1 +550 1.4 1 .?67
110 gﬁn“gut 601 " " 3 [] 5@ 201? 5. 435
111 Montegut Te8 " " 3,37 0,58 1,378
112 Montegut, low dlack soil, not Sharkey clay 7.7 " # 1,776 3.7 6,838
113 L. TQ”'; mediun h“ﬂ 72 " " 1.&5 4,84 5.89?
114 Iu Q.al 6.6 # # 1]225 3.30 4.042
118 L. Texns Bed " B 1,825 2,60 3,965
118 Gineh?ﬁs m‘l pth' 6.2 f " 1.8@0 2.02 5.638
117 Cirslare, Gouaux's plots 6l " " 3,860 1,19 3,392
118 Greenwood 8.1 " " 850 5,00 3,380
119 Greenvood 6.3 " " 825 3,12 2,574
120 - 7, lanier 6,0 " " 1,380 1,08 1,458
121 Js lanier 6.0 " " 1,878 1.26 3.353
122 Reserve, Gouanx's plots 6.7 8/16/468 " 1,126 3.80 3,938
123 Regerve, near railroad on plantation road 8¢3 " W 2,100 2,13 4,473

124 mrl"'t CePe 34/120

7.3  8/31/46 8/32/46 3,000 23.44 4,880
126 Meeker, Gouaux's plots, plant cane J f 1,30

8,1 5.32 6,384

’

126  Melross, cotton field 747 " " 1,18 3,18 2,507
127 Oinclare 6,6 1/29/47 2/1/47 1,600 23.38 3,648
128 Cinclare 644 " " 1,70 1.89 2,873
139 Cora Texas, Tilterpress Mud applied fall

1948 842 " " 2,400 0,88 2,064
120 51.“094. 7.0 L " 3,300 3.66 8 ' 118
151 M.MM . 504 " " 3 ’1"6 1.31 3 .849
132  J. lanter, C.P. 20/330, stubble 748 " " 700 2,03 1,421
133 Je Lanier, CoPs 34/120, stubble 6.6 " " 2,085 1.41 23,885
134 L. Texas 7.4 " " 1.700 3.7 6,376
138 L. Toxns 6.8 " " 10535 1,62 3.4?0
128 Greerivood 7.6 " " 2,450 2.40 5,880
137 Greenweod 6.6 " W 2,898 2,00 5,377




Table 11 (continned)

goil Soil  soil Fa. ?«g 1000/ anti. Anti.
el gample yDe it 2T Indsx _yalue
Morgan a»&.. mwaﬁp lcan 425 0,78 1,930
139 Caffery - L 64 * # 3,67 1,12 4,004
140 Caffery B 6.5 " # 1,176 1,02 1,198
141 Albanla L 6.5 " t 1,860 1,08 w.w@w
142 Billeaud Lin., 8.3 # " 1,226 1,02 1,280
143 Youngsville, Pilterpresz Mud 1948 01 8.2 " " 825 0435 219
14 Youngsville, around studble, 45" deep 11 5.2 " " 1,375 0,91 1,251
145 Youngaville, from deneath gtudble, plow-
farrow o1 840 * " 200 1.83 338
us Youngsville, north mmo..;. plant cane 0l 5.6 B " 2,000 11,31 3,820
147 ghirley Ya 8.5 " " 733 2,62 1,920
148 NHeekor Ya 7.9 # L 700 259 Momwﬂ
U9  Reserve L 8.5 2/6/47 »\mmkq 2,426 1,86 4,510
1% Reserve B 8.8 " 800 2,27 1,818
151 LSU - Act, Gr-2-8 around cane seed pleces
1948 L 8.6 2/11/47 * 3,47 1,31 3,243
183 L§U - oheck 1845 L 8.6 " # 2,375 1,47 3,344
152 LU - Act, G2=2-8 in soybean middles summer
1948 L 846 # " 3,928 2.65 7,608
184 L8V - ocheok, broth in soybean middles 1946 L 6.8 " # 3,028 3.M 8,388
158 LSU - Act, 52-20 sprinkled on planted oane
1948 B 77 " N 2,137 1,08 2,383
156 L3U - cheak, droth gprinkled on planted .
osne 1946 . 76 # " 2,45 0,45 2,338
157 u&q « Ast, + flour dugted on geed cane 1946 X T2 # " 1,188 0,60 72
188 A%, + sand dusted on seed cane 1946 H 7.0 " " 1,017 2,16 4,141
189 S%.. Sterilised greenhouse potted soil L 8.8 2/aa/a7 13 0,0 0
180 as-mous.»-& greenhouse potbed soil 1L 7.2 i " 2,867 2,87 8,321
151 Sa :Hw - Bterilised + Aok, 119-11 L 3/3/47 3/4/47 0 040 0
162 vma Ag 33.:.»-3 * »3. Suu 1) " " 0 0.0 0
: L ' " Q00 0
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Table II {contimed)

Soil

Soil Soil Date Date 1000/ Anti. Anti.

FPlantation, with notes for each sgsmple typa  DE coll, plated gram Index value

; LSU (584) ~ sterilized + Act, Gr-2-8 L ‘ 3/3/47 3/4[47 0 0a0 0
165  LSU (B) - Unsterllized + Act, 118-11 L # # 2,200 3.94 8,668
186 LU (B2) - Unsterilized + Ast, 40-5 L # # 3,300 B.,23 17,259
167 18U (B3) - Unsterilized + Act. 52-20 A " " 1,800 2.83 5,094
1868  LgU (Bt) - Unsterilized + Act. Gr-2-8 L " " 1,660 3.37 5,594
169  LsU (A) - Unsterilized = no Actinomyces L # » 1,680 1l.22 2,025

17 LSU (SAP) ~ Bterilized, no Actinomyces, +

' Pythiuom L # " ¢ 0.0 .0
171 LsU - Sterilized + Act, Gr-2-8 L 4/31/47 4/22/47 2333 7.00 1,83
172 LsU » Steriliszed + Act, B2-20 L # * 486 8,90 3,383
173 130 - Sterilised + Act. 100-32 L L " 114 18,00 2,062
174 LSU - Sterilized + pet, 108-8 L " " 3,833 1B.74 64,164
1786  LaU - 3teriliszed + Aot, 87-8 L " # 586 0.0 0
178 LU - Sterilized + Act. 40-5 L n " 50 5,64 2,70
177 18U « Sterilized + Act. 110-67 L # L 628 5.60 2,962
178 LU -~ Sterilized + Aot, 113-12 L " H 11,450 B.49 62,880
179 L3U - Sterilized + pct, 82-37 L # " 3,433 6450 22,314
180 LU - Sterilized + Act. 42-2 L # " 144 3,38 483
181 18U - Steriliszed + Act, 124~1 L " " 24,760 4.27 127,082
182 13U - Sterilised + jot, 119-11 L " " 343 B.Jl5 1,768
183 150 - Sterilized + Act. ¥-25 L " " 343 9.43 2,291
184 58U - Bterilised, no Actinomyces L B " 229 040 0
185  Billeaud, gtubble cane Iin, 6.0 3/31/47 4/20/47 675 1,04 702
188 Youngsvills, plant cane 0l 8.3 " 2, 1,08 3,161
187  Glenwood L 6B 4/17/47 " 1,626 1,88 2,568
138 01 anwood B 6.4 # " 900 2.16 1,944
189 &ir’-.’ T‘ 6. 8 " L 1 .935 1.59 3 .051
180 Heeker Ya 744 " " 1,400 1.83 2,563
191 Mesker, a heavier soil, east of highway Ya 7.8 " " 2,376 1,08 2,330
192 Crowley, Joe Heinen farm, hefore flooding  Rice 8.8 3,400 .37 3,048
193 Greenwood L 7 4[.3&.__15147 340 1,83 6,314




Table II {contimied)

goil Soil 801l Date Date 1000/ Anti, Anti.
Yo, _ Plentation, y;th notea for eagh sample typre pH goll, 7plated zram  Index valus
194  Greeawod B 6.8 /22/47 5/6]47 1,400 1.4 2,016
195 L. Texas L 7.2 " 2:800 2.67 8,678
188 L, Texns : 4 8.7 "‘ # 2,773 1.07 2,969
197 Clnclare L 6.0 # " 3,078 1.0 3,108
198 Cinclare | 6.4 # # 3,025 1,04 3,148
199 Caffery L 8.0 .4/23/47 ¢ 3,528 0.56 1,974
200 Caffery ; { 6.4 # n 1,875 1.86 3,469
201 uma L 6o " # 4'375 2.28 9'888
202 Albania, gouth of read, mm heavy B 8.4 * 8 2,200 1,31 2,882
203  Reserve L 7.8  4f24fa7 v 2,950 1.36 4,012
204 Ressrve | 6.6 L " 1,850 1.65 3,062
208 15U, hill goil - chesk, stored under opi.

condi tiong Lin, B.6  4/30/47 ¥ 64200 3.33 20,646
206 13U, hill soil + rice straw at 140 lbe, ¥

ner acre Lin. 6.1 L " 12,670 4,80 60,818
207 18U, hill so01l + drled dlood gt 140 1ds.

} per aore Lin. 85,1 L) " 8,167 3.7 30,636
208 I:EU. hill ecil + m4308 ad 140 1bg, ¥ per

acre Iin, 8.0 " " 74333 1,04 14,228
218  Oinclare L 7.2 8/6/47 8/8/47 330 0.60 258
218 G‘Ml&ﬂg ﬂ!arkoy alay. near svaiup B 6.8 " " 1.000 2,08 B.Om
17 Cora Texams, I¥M applied 1945, corn and

soybeans Just harvested TRM 6.5 " " 3,300 1,768 8,880
218 @Glenwood L 849 " L 850 8.14 5,291
212  Glenwood, very huv. fyom near swamp ) 8.8 " " 1,400 3,00 8,800
220 Je lanier L Pl " R 814 1l.84 1,191
221  J, lanier ‘ R 5.8 " " 887 1.71 1,483
222 L, Texms, stubble, north of oak near RR L 6.8 U " 1,626 0,69 1,082
223 L. Toxas X 8.9 " . 960 Q.48 437

L Toxag, severe root rot araa, N.X, of oak L 748 " " 1,430 0.72 1,022

_2_35 Graenwood, segond oud behind mill L 6.9 " i 2,486 1,46 3,840
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Table II {(contimed)

S0i1 Soil 8oil Date Date 1000/ Anti, Antl,
Koo Plantation, with notes for each sample type pH __ ooll, plated gwvam _ Index valua
226  Greemwood, Sharkey clay 3 7.0 8/8/47 8/8/47 467 1.87 733
233  Morgan Gity, Iberia leoan L 8.2 # 8/15/47 1,028 1,14 1,173
234  Caffery L 6,5 8/6/a7 ® 943 1,67 1,875
238  Oaffery ¢ 6.6 ' # 267 0,30 i 4
233 Albenla % 8.4 ’ # 867 1.858 1,604
237 Albanis, Gark-medium heavy, scuth of hwy. K 844 " 4 1,133 1,73 1,980
338  Billeaud ‘ ' Iin, 5.6 # " g2 1,11 587
2 Youngsville, north fleld 01  bB.8 # " 886 1,77 1,24
240 Youngsville, near old housge place (114 6.6 # " 429 1,00 429
241  Reserve L %4 8fsfar * 960 1492 1,824
242 Reserve : 8.4 " # 1,833 0.52 953
243  Meeker, Gouanx's plots. Ya 6.9 8/l4/a7 ¥ 471 1,80 848
244  Meeker, west of rallroad Ya 68 " " 886 1,898 1,754
245 Pubenzer, near Shirley road - hwys Junction Ya 847 " 8 1,100 1,89 2,079
3454 Bubenger, 0ans roots sifted from goll 2456 ~ - " H 36,800 2410 77,280
248  ghirley, near homegtead, now in cotton Ya 6.3 " " 814 1,80 1,167
247  LSU {check) - Act., added to goybean middles I 8,9 ef1gfa7 * 8l4 0,93 5N
248  L3U ~ Act. Gr-2-8 added to soybean middles
1948 L 6.9 " " 867 1.29 848
249  Regerve {soil 241) on Pythium agar L - 8/8fe7 ¥ 1,800 1,89 2,538
250  Meeker (soil 243) on Pythium agar Ya - 8/14/a7 ° 350 4.29 3,83
2351  ghirley (soll 248) on Pythium agar Ta - " # 1,100 1.886 2,038
298 L. Texas, Just vest of gag tank L 7.0 10/e4/a? 1)1/4] :
47 1,500 1,79 3,885
296 L, Texas, cane roots from soll 398 - - " " 4,143 1M 7,209
297  Oaffery, 0o, 290, stubdle L 843 " " 2,267 1,54 3,476
298  Oaffery, cane roots from goil 297 - - " ' 11,048 0,81 8,949
299  Billeaud, eagh 0f mill, gouth of highway Lin, 8.0 " " 3,733  2.00 5,466
300  Billeand, Gousux's plots, O.P. 43/32 Lin, 5.8 " W 871 0,62 540
301 Billeaund, canas roots from seil 300 - - " " 10,000 0.7 7,800
§02 m11‘aﬂd¢‘g9. 390._ !oﬂ. Af_ww_u !C}_Ihc 514 " " 860 1.2& 1'4?9



Table II (continued)

soil Soil Soil Date Date 1000/ Amti. Antl,
Ho, _ Plantation, with notes for esch gample ¢ Index walue
303 Billeaud, 0o, 230 wegt of mill, south of hyy.lin., 7.2 0,78 1,183
304 Younggville, 0o, 290, north field 0l 55 . " 1,200 0,75 800
305  Youngeville, Co, 290, 1947 plant. C(linkers

in goil 0l 6.0 " " 2,686 2.8 7,648
306  Bubenzer, C.P. 28/320, Shirley road ~-

highway junstion Ya 7.0 10/30/47 * 814 149 1,213
307  Bubenser, cans roots from soil 306 - - # " 23,266 1,37 31,877
308 Shirley, 1947 plant. Acrogs bayou from mill Ya 8,0 R 3 1,867 1,57 2,801
308 ghirley, behind 0ld homegtead Ya 6.8 " " 1,143 1,57 1,784
310  Meeker, Gouaux's plote Ya 6.8 " " 867 2,03 1,181
311 Meeker, 0.P. 29/320, vest of rallroad Yo 648 ’ " 2,480 2,63 6,832
312 _ Meeksr, heavier goil, east of highway Yo 8.2 o . 1,0% 0,80 965

1. Legend: L = 1ight, H = heavy, M = mixed, Lin, » Lintonia, Ol, = Olivies FPM = filter press mad
added. to the soll under field conditions.

2., 8oilg from 159 to 184 inclusive are fairly light eoil from L.S.U. Sugarcane Experiment Station whish
had received various treatments. They were kept under greenhouss conditions in 6-insh
unglased pots.

3, Treatment mumbers: S = gterilised, A » no .amendments, no Actinomyces, 3 = 20 .amendments dut with
Actinomyces inooculagted into the soll., The numbers refer to specific Aotinomyces 1golates.
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reliable. This is dorns out by an amalysis of varisnce of the indivi-
dual plate counts of 135 samples (Pable IXI). This analysls included
only those gamples of untreated field soil from which the colonies in
only four plates were counted, The standard error of single plate
counts was found to be 3.85 colonies, The standard error of the dif-
ference between gny two means of the four plates counted was 2.72
colonies. When expressed as the least significant differences betwsen
any two populations as determined, this ig equivalent to 535,000
organisme Per gram of solil,

The mean population of the 135 samples included in this analysis
was 1,634,000 Actinomyceg per gram of s0il, At dilutions of 1:100,000,
this was 16,34 pctinomyceg colonies per plate. This value divided by
the standard orz:or of a single plate will give 23.4 per cent for the
coefficient 0f variability., This value is rather high and would have
beer considerably redunced had more than four plates been counted.

Those gamples from which more than four plates were counted would
give a more reliable population value, but because of the wvariable
number of plates counted, no gnalysis of the data was undertaken,

Table III., Analysis of Variance of the Actinomyces counts from 135
Samples of Field Soils which hed only Pour Dilution Plates

Counted.,
Souzree D. ¥, Sum of Zquare riance ¥a
Total 539 39,212,31 - -
gamples 134 33,219,811 247,91 16,74%
402 5,955, 0 14,81 -

ZEzror
® Denotes that wvariation due to this source 1s highly aignificant.

Standard error of single plate counts, B.85 colonles.

Standard error of differences between any two means, 2.72 colonies.

Least gignificant differences between the means of any two plate counts,
8.35 eolonies, or 535,000 Actinomyces per gram of soil,

The mean number of Actinomyces Per plate was 18.34. The coefficlent of
variadility, 23.44 per cent.



Comparisons of pctimomyces from the Different Soils
by Isolation Periods

The antibiotic activity of the jctinomyces population was found
to vary in different goll types. In order to further study this, the
sugarcane soils of Louisiana were divided into five general classes.

1. The light alluvial goils along the Missisesippl River and Bayou
lafourche. 2. The hsavy goils in this same region. 3. The goils
along Bayou Teche. 4. The firat terrace golls near lafayette. 6. The
Yahola golls along the Red River.

The light soils of clags one are alluvial loams and constitute the
soils along the river and bayoun. The class two goils are for the most
part Sharkey clays of varylng degrees of finenegs. Olass three includes
all sineral soils along Bayou Teche; with the exception of & heavy
soil from Caffery plantation, all wers fairly light in texture. Some
801l gamples from Albania plantation were from poorly drained areas.
The first terrace soils were Lintonia and Olivier fine sand and silt
loamg, which are in general very acid. All samples from the Red River
area were from fine sandy loams with the exception of two, which were
a clay lcam soil, In geneml, these Red River solls are characteriszed
by neutral to slightly alkaline reactions.

Isclations from the various soils are grouped into four periods.
These samples collected from March 1 to June 1, 1946; fyom June 1 to
September 1, 1546; from January 28 to Jume 1, 1947; and from June 1 to
¥ovember 1, 1947, The average Population counts, antidiotic indicesn
and antibiotic values are gshown in Table IV by soll types for the dif-
ferent periods. The population trends and differences are also sghown

in Pig. 1. The BRed River area was not sampled during the firet period.
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Table IV. Actinomyces from the Different Soils for Bach of the Four
Perilods.
Fo. of 1000/ Anti.  Anti.
Seoll Period _ samples gram Index _ Valus
Bed River b § - - -
2 4 1,431 3.76 5,088
3 4 1,407 1,93 2,335
4 10 _ 1,080 1.78 2,009
Average 18 1,306 2.49 3,144
Migs.~lafayette L 1 15 799 2.12 1,664
2 12 1,417 2.48 3,368
3 11 2,253 2.13 4,575
4 i 1,251 1.33 1,683
Average 45 1,430 2.02 2,815
Miss.-Iafayette X 1 16 698 1.30 970
2 9 1,486 2.20 2,942
3 1) 1,902 1.61 2,843
4 6 813 1,38 1,409
Average 42 1,225 1.62 2,041
First Permace 1 3 1,214 1.45 1,739
2 2 780 236 2,556
3 6 1,467 0e95 1,534
4 8 1,103 1,22 1,476
Average 19 1,134 150 1,826
TPeche 1 15 1,318 1.24 1,547
2 4 1,369 1.64 2,144
3 8 2,562 1.25 3344
4 5 1,081 1,37 1,644
Avera T 1,582 1,386 22170
age i % > ’
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Three of the solls, the Migeisgsippl River - Lafourche light and
heavy, and the !sého. show a common trend in which the Actinomyces
population increased from the first through the second and third
periods; then there was a marked decrease during the fourth period,

The Red River s0il showed a marked decresase during the entire Period of
the study., COCounts from samples of thig soil taken on different dates
varied widely but more or less uniformly, The first-termmce soil

shoved a more seasconal) trend. There was a decrsage from spring %to
summey in the counts for doth years. This may have deen due to tempemm~
tare or molsture influence, since both summers were hot and relatively
dry in this area.

The antibiotlc index tremds in the different soils for the dif-
ferent periocds are shown in Fig, 2.« While the antibiotic index of the
Actinomyces from the Red River s5oils was highest in all the periocds,
except the third, when 1t was slightly lower than the Misslssipori River -
Iafourche light solls, it conptantly dropred in activity, very ﬁa.tked—
1y s0 following the summer determinations of 1946,

The trends are the same for the light soils and the heavy soils
of the MisslesiDPpi River ~ Lafourche area, the latter bdeing lower for
all periods except the gummer of 1947, At thlsg time the average anti-
biotic index wmas Jnsf a little higher for the heavy solls than for the
light soils. Algo, during the summer of 1946 the grp dbetween this value
for the two solils had narrowed, even though both had increased over
the spring determinations,

The antibdiotie index of the pctinomyces from the first-terrace

golls was the most variable, It was very low during the winter months

ang $ncreased greatly during the summer months. However, the increase

during the hot dry summer of 1947 was not nearly as marked as during
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the precedinz summer, Xt should be pointed ont that both summers were
mther dry for this region. There is a tendency for the regults from
thig area to parallel thoge from the heavy soils of the Migslssippl
River -~ Lafourche area. The average antidliotic walues for the Peche
soils were lower than the other regzions, tnt were dy far the most stable.

The adove trends are based on only two ysars in which the seansons
varied widely. The first season was wet throughout the smmmer. The
socond sonmmer wis mmegually cool and wet during the spring and extrene~
ly ot and dry during the summer. The variatlions between two more
nearly normpl ysars wonld Protedbly be much lesse.

The antidiotic walue, by its nature, aversges out the differences
between the mumbders of Actinomycetes and the antibietic index of the
population. That is, it is supposed to indicate the Yrodwet of fac-
tors affecting either the mumber of Actinomyses or the antibiotic
index. Due t0 the limited duration of the snwwey and the sxtreme
variation between individual pepulation feterminmations, it is difficuls
to dvaw any conclugiong, A study of Pig. 3 reveals that there wag a
continnous drop in antibiotic value for the Red River solls from adout
5,000 in the summer of 194€ to approximastely 2,000 during the followlng
summer. The antibiotic values for Mississipp! River - lafourche light
soilg and the Teche soils tended to parzllel each other, with those for
the latter somewhat lower during the two intermediate periodg. There
was a marked increase in the antibiotic value for both soils from the
firast to the third period, followed hy a sharp decline durlng the
fourth period.

The antibiotic values for the Mississippl River - ILafourche heavy
goils and the first-terrace solls showed somewhat aimilar tvende. The

values increased from the first to the geccnd period, and drorped
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congideradly in the third, contimming $o do 30 in the fourth, though
the decrease was not so great,

In gemeral, the antidiotic valme for all gsolls lmereased from the
firat $o the second period and decreased thereafter. The most critieal
time was that between the second veriod gnd the third period. During
this time the antiblotie valne decreased in three soils: the Red River,
the Missigsipnd River - Lafourche heavy snd the first~terrace soils.

In the other two soils, the Mlgsizalippl River - lLafourche light and the
Teche, the valueg inereased markedly during this period. The decrease
in the arntibiotic value for the Migelesippl River - Lafourche heavy
goil might be attribated to the water-logged condition and poor sera—
tisn, The Red River and the firsgt-terrace soils, however, are light
in texture and well aerated.

The sntibiotic index decreaged in all so0ilsg during the fourth
period (Fig., 2). This would make it appesr that factors affecting
the population were the cause of the increase in antiblotic valuss for

gome 0f the goilg 2nd the decrease for the other coile.
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The Occurrence of Isolates in the Different Inhibition Clagaes

The occurrence of isolates showing wvarious degrees of inhibition
in all soils was rather constant. The data in Table V include results
obtained with 8302 isolates from 182 gsmples of field soil. In order
to show their distridution, special clagses were set up for thoae
isolates with inhibitory distances greater than 15 mm, -‘I‘his wag neces—
sary 10 determine whether or not these highly antibiotic forms were
Bore comnon for some goils than for others.

Although the number of igolates in any of these higher inhibition
clagses was small in comparison to the total number tested, it was
somewhat higher from the Glenwood 1ight soil and from the Little Texas
heavy s0il, There were five isolates from the Glenwood light soil
with inhibitory distance greater than 30 mm. Thege came from three
different samples, indi_.cating that they were generally present, even
though in small numbers.

The distribution of these antiblotic isolates by soll types has
been ;mrised in Tadle VI in which the freguemcy of occurrence in
different inhidbition clasges is shown ag percentages. The Red River
s0il had the highest percentage of antibilotic isolates. However, none
of the isolates had inhidbitory distances greater than 30 mm., although
there was a high percentage of antiblotic isolates in all classes up
to 20 mm, inhidbition, with a total of 31,76 per cent antidbiotic eul-
tures. The next in percentage of antidiotic cultures was the
Mississippi River - lafourche 1ight soils with 28,74 per cent active
cultures. The close agreement in the percentage of isolates in the
different classes for these two soils corresponded with thelr average

antibliotic 1ndices, which wvere higher than the other samples.
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The Migsissippt River - Lafourche heavy soils and the Teche soils
2lso showed & very close similarity in the percentage of isolates in
the different inhibition clagses. They had 20.485 and 18,51 per cent
antibiotic cultures, respsctively. The former had an antibiotio index
of 1,62, and the latter soil had an antibiotic index of 1,35,

The first terrace soil, with an antidiotic index of only 1,50, had
a higher percentage of active igolates than the Teche goil, with 21,87
per cent antiblotic. A very large proportion of these antidiotic
isolates were in the 1 - 5 mm, class, with relatively few in the higher
inhibition classes. However, there were igolates with all degrees of
inhibition wp to 30 mm,

From these studiles 1t can be concluded that the pciinomyces inm
Louisiana cane soils ghow varylng degreee of inhibition. Antibiotic
fisoclates occurred in all the soils included in the survey. The percen-
tages of antidiotic cultures ranged frou 31,76 per cent down to 18,51
per cent for the different soil types etudied.

Congidering all the sugarcane soils studied, including uninocula-
ted soils collected from the Sugar Experiment Station, Baton Roeuge,
Montegut and the orgaric soil from the Maryland plantation, a total
of 8302 isolates were tested. Of these, 26.40 per cent were antagonis-
tic to P. arrheromenes. The percentage of all isolates in each of the
sevenr antibiotic claeses is shown in Table VI.

The antibiotic index is considered to give a better represex;ta~
tion of the antidbiotic nature of the Actinomycesg ropulation and it is
better adapted to calculation. Therefore, it will be used in further

digcugslion.



Tadle Y. The Frequency 6f Isolates with Different Inhidbitory

Distances for Plantations and soil types.
Inhidbition Olagses - Millimeters
0 1-5 6~10 11-15 18-20 21-30 31-40 41~ Total
All Light Soil
Cinclare 211 X 2B 10 2 379
Glenwood 328 60 37 1y 8 1 4 1 454
Je« Lanier 237 &8 2 1s 5 p ] 343
Jittle Texas 377 82 35 37 9 2 533
Greenwood 200 3% 33 16 4 292
Regerve 174 25 25 15 3 : _ 242
TOTAL 1527 289 187 101 23 9 6 1 2143
- Adluvial Heavwy Sol g
Ciaclare 269 1l 22 K4 1 1 312
Gl enwood 193 28 15 10 3 248
Je Ianier 167 22 18 - 8 3 2 215
Iittle Texas 329 53 26 17 3 8 2 438
Greesnvwood 192 14 13 8 8 1 237
Reszerve 207 24 9 9 5 1 S 256
TOTAL 1358 1s2 100 57 23 13 4 1707
Teche
Morgan City 193 21 11 5 1 231
Caffery L 423 52 17 b A d 8 2 Blé
" | 239 14 10 9 3 275
Maryland L 86 k4 7 8 l 107
Albania L 246 34 2 18 4% 1 333
" wet 204 19 14 7 1 245
POTAL 1391 14% 81 60 14 2 2 1707
Firat )
Billesud 312 59 12 L. 2 398
Youngsville 306 5S4 17 13 2 1 393
POTAL 618 113 29 21 7 3 791
ed ve
Shirley 269 41 32 22 6 1 360
Meeker 200 99 48 15 6 3 A7)
Bubenzer 7 9 11 3 1 101
TOTAL 636 149 91 40 12 4 932
QOther Soilg
LeS.Us 387 37 35 11 2 2 474
Montegut 271 19 18 11 10 1l 330
Maryland-
Black 112 1 8 0 1 131
Degreanu &

McCall 59 11 11 4 2 87
POTAL 829 "™ 72 26 18 3 1022
GRAXD TOTAL 6359 927 670 205 94 34 12 1 8302




Table VI, The Percentage of Isolates in each Inhibition Clase for each Type of Soil.

No. - _Inhibition Olmgges ~ Millimeters
Soil type  gamples O 18 810 11-18  16-20  21-30 _ 31-40 __ 41—
Yahola 18 68.24 15,99 5,76 4,39 1,28 0443 0,00  0.00
Alluvial 1 45 71,26 13,49 8,73 4.7 1,07  0s42  0.28 0405
Alluvial E 42 79.65 8,90 5,86  3.34 1,35 0,76 0.23 0,00
Firet Terrace 18 78,13 14,28 3.67 2.65 0,88 0.38 0,00 0,00
Toche 36 81,49 8,61 5,33 3.5 0,82 0,12 0.2  0.00
Others 29 81,12 7,83 .04  2.54 1,47 0,28 0,00 0.00

POTAL 76,60 11.17 6,87  3.67 1,13 0.41 0,14 0,01
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A Comparigom of So0il Remctions with the jcotimomyces Fopulation

The relationship between the 30il reaction and the Actinomyces
population as gshown ir Tadle VII is baged wpon the mean for all samples
vith a pH walus in the different 0.5 pH ranges. These data are given
for each of the four periods as described under the previous section.
The averages for all the samples in the different classes are algo
shown, The variation detween the different pH classes are too great
to show any trend. Eowever, it should Ye pointed out that during the
first period there is a very definite negative correlation between the
FE valuss and the numbers of jctinomyceg per grem.

Thie relationship, from another viewpoint, is shown in Tadble VIII,
Calculation of the coefficient of correlation for all 24 locations,
for the 15 1light soils and for the & heavy or poorly drained soils,
wore Bade. The Svgar Cane Experiment Station soil was not 1ncluded
in calgunlations of elther the 1light or heavy soils since it ig inter-
mediate in type.

There was no significant correlatiocn when all the soilz, the 1light
soils only, or the hesvy soils only, were considered; however, ths
heavy s0il showed a non-gignificant negative correlation, that is,
heavy soill with an acid reaction tended to have larger Actinomvces

counts.
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Table VII. A Comparison of Soll Reaction with the Bumber and Anti-
blotic Index of sctinomyces of Individual Samples for
each of the Four Periods of the Study.

Periodsp
PH Characteristic 1 2 3 4 Averages

5.25 No. samples 4 1 5 4 14

1000/ gren 1279 376 1360 1414 1107
Antibiotic

index 1053 025 0.88 1.28 0093

5.7 ¥o. samples 7 10 3 4 24

1000 I ZYan 1194 147 2867 1192 lge2
Antibictie

im: 1.29 1.?4 0099 1085 1.4?

6.25 ©Fo. samples 11 19 18 ] 58

1000 /gran 921 1405 2121 1380 1452
Antibiotic

1ml 1.10 1. 55 1.72 1.51 1047

6.75 o, samples 22 8 10 18 58

1000 /egran 951 1527 2040 1093 1403
Aantidblotic

ind.ex 1070 2.10 1.60 1.83 1.33

7.25 ¥o. samples 9 ] 6 5 26

1000/gran 883 1675 2033 967 1390
Antiviotic

index 1l.64 2,69 2.42 1.23 2400

7.78 Yo. samples 2 6 4 2 14

1000 / gran 580 1179 2094 1364 1297
Antibiotic

13&” 0070 3.56 1.48 1.24 1."7

Aver. 1000/gram 963 1273 2086 1232 1388
Antibiotic

index 1,33 2,00 1.5 1.8 1.68
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Table VIII. Comparison of the Average Seil Reaction with the Number

of Nilliom Actinomyces per gram and the Antiblotic

Index for the Different Soils Sampled.

Light
Ioeation PE M/gram Anti, 'p-f——%ggn Antk,
index index

Cinclave 6.4 1.5 1.5 8.4 1.8 0.8
Glenwcod 6.8 1.8 2.0 6.8 1.0 1.5
J. Lanier 6.8 0.9 2.3 6.3 0.9 1.6
L. Toxas 7.0 1,3 1.9 6.8 1.3 2.1
Greenwood 7.3 1.8 2.8 6.6 1.3 1.6
Begerve 7.0 1.7 2.3 G4 1.4 1.6
Albanie 6.4 1.5 1.8 6,0 1.7 1.1
Caffery 63 242 1.4 6.3 1.1 0.9
Horgan City 7.0 1.3 1.3
Maryland 5.6 1.0 1.5
Billeaud Se1 1.1 1.2
Youngsville Be.6 1,3 1.2
Neeker 7.0 1,1 25
hirley 7.5 1l.4 2.2
Buhenser 6.8 1.0 1.7
LeSeUs 6.6 2.1 1.0

Correlation eocefficient

between PH and « 4+ 0,195 + 0794%*

Correlation coefficlient

for all les - + 0ellB + 0,655%%

* gignifiecant
#% highly significant

-0} o402 + 00615‘
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The correlation betwsen the soll reaction and the antibiotic
index was calculated for 193 samples ag ghown in Table YIi. The
average for sach for thege Periods was determined and plotted against
the different pE values to show differences between the relationship
during the four perlods (Fig. 4i).

The antiblotic index for the sscond peried shows a very marked in-
creass with increase in the soil reaction. The third period shows a
similar, though legs marked increase, up $o the second highest pH
range, above which there was a decreage in antiblotic indexs The first
and third pericds show no correlation between aoll reaction and anti-
blotic index.

The general trend for the entire survey shows a general although
ingignificant increase (9) in the antidlotic index with increase in
soil reaction up to PH 7.5, above which there is a decrease (Table VII).

These relationships were also studied dy comparing the average
antibiotic index and pE value for all samples collected from any given
locatior. The coefficient of correlation was calculated for 24 such
locations and found t0 be highly significant (Table VIII). The correla-
tior of thegse wvalueg for 15 light or well asrated solils were also
highly gignificant., However, it was only significant for 8 heavy or
poorly drained soilse.

These data indicate that soil reaction is correlated with the
antibiotic index of the pctinomyces population, although it does not
appreciably affect the size of the population under the ranges included
in this survey. The more alkaline soils tend to have the higher anti-

dlotic values.



TeYIp—
FIRST PERIOD _—
/
SECOID PERIGD ~ — ——~— P :
, [l
THIRD PRRIOD ’
s
FOURTR PERIOD —————— /
|
!
i
y ‘
: f
(=]
i
-
°
-
[
« {
- {
m
-
-
=
-
,
| | | 1 f [
s.28 5.76 6.26 8.78 7.25 7,78 {
l PR TALUBS-0LASS HEANS

Pig. 4. The effect of soll ,;i upon the antidliotic index.
Baged Upor averagze values f0r eash period.



a7

Table YX. Aralyeis of Variance of the Average Antlbiotic Index for
the Different pH Valusg and the Four Different Periods.

Source _BF _ Sum of Squares rians r e
Total 23 10,8028 - - -
Periods 3 1.4999 0.5000  1.015 .29
PH value 5 2.5783 0.5157 1,150 290
Errer 15 6.7248 0.4483 - -

Although somparisons bPetween any two samples sust be made with
reservation, ths following should be drought to attention. A sample
wag takean from g field at Youngsville plantation on October 24, 1946,
vhich hgd elinkers in the s0ll. This indicated that mill asheg had
besn added to the goll. The dale and rate of application was not
determined. A comparison of fjetinomyces from thig field and from an
untreated field ig made in Tadle X.

The reaction of this Streated soil wag not mmeh higher than the
untreated; Bowever, the mmber of Actinomyces and thely antibiotic
index are consideradly bhigher. Cane was Planted in the %treated fileld
in the fall of 1547, and in the untreated fleld in the full of 1946,
Thag, caltivation of the soll in seedbded preparation could have stimuo-
lated the development of greater population, and, Perhaps the greater
antibiotic index also. Therefore, the effect of the ashes upon
Actinomyees devslopment needs confirmation, as these data are only

sugzestive.
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Table X. A Comparison of Actinomyces from Soil Receiving Mill Aghes
with nantreated Soilg.
Anti. Anti.
11 no. 1 1000 - _index valus
304 check 5.6 1,200 . 0.75 900
5 ashes 8.0 3,686 2.81 7,548

Bffect of Ratnfall upon Actinomyces

The effect of the amount of rainfall preceding the date of sampling
ws determimed By recording the dally mainfall from the United States
¥Yeather Burean Climmtological Data for louislana (73). These data were
fraom certain weather stations on or near some of the plantations from
which samples were colleeted during the greater part §£ the survey.

Cinclare and Beserve Flantations have weather stations on them.
The records from Franklin were used %o repregent the mainfall for the
Caffery Plantation, Jeansrette for Albania plantation, Lafayette for
Billeand's and Youngsville plantations, and Cheneyville for both
ghirley and Meeker plantations.

The totel raimfall for the flrst, and for the first and secomd
week preceding the sampling date were compared with the mmber of
Actinomyces per gram and the antibiotic indices (Table XI). The light
and heavy soils were considered separately. This was considered essen-
tial since the water relations differ s0 greatly in these two general
types.

The coefficient of correlation was calculated for comparisons of
one week's total rainfall with mumber of Actinomyces and with antidio-
tic index, and for two weeks' rmainfall with the same waluea in both

1ight and heavy soils. There was no correlation between any of the
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sight comparisons (Takle XII}, The wide variation in the amount of
rainfall during this short period more than cut-weighed any effect that
such difference might have upon the Actinomyces during such a ghort
$ime.

The samples were claggified into three groups devending upon the
total amount of rainfall during the two week pericd. These classes
vere from O %o 1.0 inch rainfall, from 1.1 to 3.0, and greater than 3
inches. These values vere taken to represent dry, normal, and wet
periods respectively.

The mean values for the mumbers of Actinomyces per gram of soil
and the antidiotic ipdex of the samples in each class were determined
(Table XIII). There was a very definite trend for the numbers of
Actinomyces per gram to increase with the amount of rainfall during
the two weeks precediag the sampling.

The mmbder of Actinomyces was greater following the larger amounts
of rainfall, with approximately 88 per cent more Actinomyces in the
light soil collected followlng the wet periods than following the
dry periods; with 158 per cent more in the henvy golls following the
wot poriods than following the dry periods. The mumber in the samples
collected following the normal periods of rainfall were intermediate.

There vere no differences in the antidblotic index of the Actino-

myces isolated following the dry, normal, and wet periods.
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Tadle XT. A Comparison of Total Rainfall, for 14 Days Preceding Date
of Sampling, with the Million Actinomyces per Gram of Seoll,
and the Antiblotiec Index, for Certain lLocations.

— e 4010 TS Resgerve

Nonth & ght

B v I.

March, 1946

April, 1946 0.0 0.8 1,6 0.3 0.2

May, 1946

Juns, 1946 1.2 1.2 1.5 1.2 0.7 3.9* 1.2 2.9 1.0 1.3

Aug., 1946 3,7 1.8 2.0 2.8 1.2 16 1ol 3e6 241 2.1

Janes 1947 2,2 18 2,3 1,7 1.7 Ded®™™ 2.4 1,9 0.8 2.3

April, 1947 4.9 3.1 1.0 3.2 1.0 5.3 30 14 1.8 1.6

Aug., 1947 2,1 0.3 0.8 1.0 2.0 3e2 10 1,9 1,8 0.5

Oct., 1947

Franklin (Caffory Cheneyville

Harch, 1946 7.8 0.9 3e3 03 0.5

April, 1946

¥May, 1946 0?9 2.4 0.7 1.0 1,0

¥ay, 1948 S5 117 0.8 1.6 1,2

Jane, 1946 2.9 1.5 3.4 1.0 3.8

Aug., 19468 2,0 2.3 1.7 1.2 0.2 Oe2 20 244 1.2 5¢3

Jan., 1947 3.0 3.6 1.1 1.2 1.0 Ted De7 ReB 047 2.8

April, 1947 B.d 3.5 06 1.9 1,8 4,5 1.9 1.6 l.,4 1.8

Aung., 1947 1,5 0,9 le7 03 0.3 0.0 ©Quf 1.9 0.5 1.8

Octes 1947 2.2 2.3 1.5 0e3 11 1.8 006 2.0

* Collected July 2, 1948
s* Opllected Feb. 6, 1947
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Tabdle XI {contimaed)

' J st Iafa _
Month & Bain- zlﬁ - g Bsin- aud Toungs ville

Ksrch. 1€ 9.3 0.9 Oe?

April, 1946 0.0 0.7 3.1

Nay, 1946 Ce® 0.9 1.1 0s2 0.9 Ce?

May, 1948 l.5 1,7 1.8 4,0 1.1 2.6 1.7 1.0
June, 1946

Aug., 1946 2.1 1,2 2.8 Oed 0.4 0.2 1.1 4.5
Jane, 1947 2.4 1.6 1,1 2.3 1.2 1,0 2.0 1.3
April, 1947 5,68 4.4 2.3 1.8 0,7 1.0 2.9 1,
Avge. 1247 De® D69 . 1.8 0.8 Qo5 1.1 0.7 1.8
Octe, 1947 ‘D0 09 1.2 1.2 0.8 \

Tadble XI1, Summary of Correlations detween the smount of Rainfall
Preceding Sampling and the Actlnomyces population and
its Antiblotic Index; Calculsted for Light and Reavy
Soils on Basis of Individual Samples.

Time total Coefficlient of correlation of mainfall with
rainfall Light* _Heavy**
corgidered n/ga Anti.index m/sm Anti.index
One week {(+).012 (-).085 (+).1158 {~).016
Pwo weeks (0’0244 (") «010 (’l") «280 (-) +003

* 52 peirs compared, tlms 273 required for signifieance at 5% level,
% 18 palrs compared, thus .456 required for significance at 5% level.



62

Tadle XIII. 4 Sunmary of Comparisons Between the REainfall for 14
Pays Precedlng Sampling with the Wuamber of Actinomyces
and the Antidiotic Index.

Chavacteristic 30 -
Light solile

¥o. of comparisong 19 1? 16

¥Milliong per gram 1,04 1.59 1.88

Antidlotie index 1,87 1.89 1,82
Heavy soiles

Fo. of comparisons 3 7 8

Millions per gram 0.7 1,24 1.80

Antidiotic index 1;1‘? l.14 l.14

Filterpress Mud and Actinomyces

It has been reported (88) that the addition of filterpress mud to
the s0il reduced the severity of root rot. Thus a feow s30il sauples were
taken from fields which had recelved filterpress mud. The data from
these studles are shown in Table XIV. The filterpress mud had apparent-
ly been pumped onto the flelds at Cora Texas and at Glenwood planta-—
tions. That at Youngsville had been hauledi to the field and spread on
the surface of the s0ll ag manure would be. The samples from Glenwood
and Youngsville and the first two samples from Cora Texas were taken
before the filterpress mmnd had been turned under and incorporated with
the soil. The hnt sazple from Cora Texas was taken after a crop of
corn and goybeans had been harvested. That 1s, the filterpress mud had

been incorporated with the soil for several months.
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Bo correasponding samples from undreated soil were taken st Corm
Texns plantation, dut such sasples were avalladble for the Glenwood anit
Youngsville soilse It ic notewdorthy that there was & marked decrease
in the numders and a slight decremse in the antidiotic index in the
spring following the fall gpplioation of filterpress mud. However, the
series of studles from Core Texar show a »apid duild up of Actinomyces
duriag the gecond year following the application. Where comparable
sawples were avatlable there was no appreciable change in soll reac—
tion following the addition of the fllterpress mud,

Table XIV. Actinomyces isclated from Soil that had Received Filterpress
Nud compared with Those Igolated from Untreated Solls. .
Soll 1000/ anti. Anti.
Dgte no, _Plantatios Tregtment PH_grom index value
5/10/46 556 Qlenvood f.Pem. added ' Ge4. 100 1,89 159
1945
» 46 Glenwood Light goil (ek.)8.6. 1,275 1.73 2,206
1/20/47 143 TYousgeville f.p.m. added 5.2 625 035 219
1946
b 144 Youngevilla from around 5e2 1,375 0.91 1,281

stubdle oa ad-
Jacent bloek {ck.)

. 146 TYoungsville North Peld{ek.)5.6 2,000  1.31 2,620

5/10/46 57 Cora Texas f.p.R. applied 6.3 217 0,54 117
1945

1/29/47 129 Cora Texnas f.p.R. applied 6.2 2,400 0.86 2,064
1945

8/5/47 217 GCorva Texas f.D.m. applied 6.5 2,200 1.76 3,850
1945




Actinomyeces Associated with the Sagarcane Roots
One sample of roots collected at Budenger dPlantation in August,

1947, zave a very high root-s0il mmtio of Actinomyeeg, with over 33

$ines as mnny Actinomycog associated with the roots as in the surround-
ing 30ll, The antidiotic index of the Agtinomyces from the roots was

also somewhat higher, being 2.10 compared to 1.89 for thoss 1solated
frar the adjacent goll, This resulted in a very high antibiotic value
for the rhigosphere.

Farther collections of cane roots were made lste in October, 1947,
The regults of these isolations are shown in Table XV. The root-goil
Actinomyces ropulation ratio renged from 2,8 to 28.6. The antibiotic
indices for root and adjacent so0il were very close for all except a "
samcle from Caffery plantation in which the antibioiic index for the
700t Topulation was consideradbly lower than that for the adjacent goil
population. 1t might be vointed out that this involved 2 different
variety of cane.

A comparison of the percertazes of organisms in the different
inhidbition clagses 1s given in Tadble XVI. This comparison is based
upon the totzl organisms tested from sugarcane roots and from the
gsarrounding soll., Although = slightly higher Dercentage of the organ~
ismg Tfrom the roots was antihlotie, a largey proportion of these was
in the least active antibiotlic gromp. Due to the varlation bhetween

individual comparisons, this difference ia not considered eignificant.

r
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Pable XV, Comparisons of Activomycesg from Cane Boots with Those
Igclated fyom the Surrocunding soil.

Saaple Pb}'}gl_gti on-
no. Plantatioa Variety 1000/ root-soil Andiblotlc activity

Lmm  ratio index value
245 Babenser 29/320 1,100 - 1.89 2,079
245 Boots " 36'300 33.5 2.10 '?'7.380
06 Babanzer * 1,500 - 1.49 1,213
307 Roote " 23,268 28,6 1.38 31,877
296 Roots ? 4,143 2.8 l.74 T o209
297 Caffery Co. 250* 2,357 - l1.54 3,476
2398 Boots " 11,048 4,9 0.81 8,949
300 Billeaudt's 43/32 875 - 0.62 540
01 _Rootg " 10,000  1l.4 D78 7,900
Aver. Soil 1,309 - 1,47 1,999
Roots 19,052 13.0 1.26 26,643

¢ sStuddle cane.

Tadle XVI. A Comparison of the Distribution of All jpgctinomyces from
the Roots and from the Survounding Soil in the Different
Inhibition Classges.

Tercen in inhibition ¢ ~ Millimete Total
Source o 1-5 6-10 11~15 16~ tested
soil 78,5 9.3 8.5 3.0 0.7 270

mtﬂ 74.5 15.4 7.3 1.7 0.9 233
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Cane Yields and Actinomyces

The yield of cane in tona per acre may be coneldered to give a
comparable representation of productivity of any given soll under
similar climatic conditions. To gtudy the variation in ylelds in the
different soils, as previously deseribed, the ylelds of three varieties
were considered. These warieties were not selected on the basls of
guscepitidbility or resistance to root rot, tut rather because they were
gro;n in teet plots at various locations in all soll types. The five-
year average ylelds of variety C.P. 34/120 and the two-year average
Jields of each C.P, 36/105 and C.P. 36/183, were determined by includ-
ing the plant cane and first stubble yields. Yield data were secured
from varietal test plots of the U., S. D. A. Experiment Station and the
Louisiam State Experiment Station. These plots were in several loca-—
tions charmacterigtic of each soil type.

These average yields for each so0oil type are shown in Table XVII.
The muxber of tests included in each average is also shown. The trends
of the yields for the three varieties are very simlilar for the 4if-
ferent soil types. Thisg indicates some definite difference in fertility.

The average yield of these three varieties of sugarcane a&are com-
pared with the average Actinomyces population, the antibiotic index, anl
the antibiotic value for each of the five different soll types. _ﬂhere
does not apprear to be any relationship between the yleld of cane and
the size of the population., The antibiotic index and the antibiotic
value both show a8 correlation with the yleld of sugarcane. That is,
the area that produced the greatest ylelds algo has the greatest anti-
biotlic activity in its Actinomyceg Population, while those areas pro-

ducing the lower ylelds had the least antibiotic activity. Thie would
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Table XVII. Sugarcane Yields for Different Varieties in Different Soil

Types Qompared with the Actinomyseg population, Antidiotic
Index, and Antibietic Value,

C.P. 36/105%  G.F, 56/183 O.P. 34/120
Soil type ¥o. No. _ Yo, ~ Aver. 1000/ Antibiotic
tests TYield tests Yield $ests TYield yleld gream Index Value
Red River 8 34,8 8 3.0 280 37%.6 351 1,306 2.49 3,144
Mies.~laf, 24 27,8 23 29,6 85 32,0 29,8 1,4% 2,02 2,815
Light
Teche 12 248 12 26.0- 27 25,3 55.4 1,882 1,36 2,19
First terrace 12 23,1 12 26,0 28 26,7 25.0 1,134 1,60 1,828
Miss.~laf. 2 321.8 9 20,7 a8 22.8 21,7 1.225 1.62 3.041
—Heavy '
M‘ . 26.4 : 28,9 2849

* CoP. 36/105 and 0.P, 36/183 are two year and C.P. 34/120 five year average yields

in tons per acre.
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indicate that the higher sugarcane ylelds and the higher antidiotic
activity of the pctinomyceg occur in the same solls,

This correlation n‘!:ght have been much greater $f the yleld of gome
root-rot susceptidle variety had been availadle for comparigon. How-
sver, the testing of all the more suscsptidle varieties had been dig-
continmned geveral years \previoual:r. The ylield dsta for these suaceptidle
varieties of sugarcane are not considered sultadble for comparison with
the findings of these studles of the antidiotic microflora, since there
haye been radical changes in the cultural methods during recent years.

There are two plausidle explanations for this relationship;
either the presence of the antiblotic microflora affects the yield of
canes, pPerhaps by decreasing the development of the root rotting patho-
gena, Or some ecological factor favors the development of both gsusar—
cane ylelde and the antidiotic pctinomyceg. Based upen the concept
that nitrogen, phosphorous and potassium and the trace elements are
the bagis of Tertility, the alluvial soilg are considered the most |
fertile s0ils studied; yet their yielas are lower, especlally the
heavy soils, than the Red River soll, There are several f#ctors. sach
as water relations, friasbdility, anid microbial activity, that may
affect the foertility of the solls as measured by productivity. It is
suggested that the antiblotic Actinomyces are a factor in the true

fertility of Louisiana sugarcane soils.



GREEXHHOUSE AND LABORATORY STUDIES

Actinomyceg and Pythium in Steriliszed Soil
To test the activity of the jotinomyces isolates in sterilized

soll, they were added to soil with and without Pythium. Corn, variety
¥hite Tuxpan, was wsed as a tegt plant. The tost included thirteen
isolates of Agtinomyceg. 35ix pots of soil recaived each of thage,
three of the pots of s0il slso received Pythium, the remairning three
served to check the effect of the Actinomyces. A check recelving
mslsher jctinomyceg nor Pythium was also used, ag well as one receiv-
ing only Pythium.

The Actisomyces and Prthimm wers added to the soil on Fedbruary
20, 1947, BEach pot of =oll received 18 ce. of Actinomyces smspension
or sterile bdroth and one-half plate of Pythium culture or the
equivalent amount o6f sterile agar meodiom. INach culture was well mixed
intec the top two inches of the s0il with individual pot labels for
sach treatment. Water was added to the gsoil Iimmediately following
treatuent,

Seven days after treatment, ter grains of corn were Dlaced 1n each
pot and eovered with a layer of freshly sterilized soll.

Yhree successive plantings were made in thig soil. The three pots
of soil receiving the same treatment were well mixed and reapportionsd

between the three pots before making the nsxt planting.

69
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The heights of these Plants were determined after & period of
growth and the average helght per treatment calculated. These data are
shown in Table XVIII.

The average reduction in height of the plants in Pythium infested
soil for the first planting was 43.6 per cent. The reduction was con-
sideradly less in the second and third plantings, bﬁing 11.3 and 4.3 per
cont, respsctively.

The height of the Plants in the soil receiving Actinomyeces and
Fythium was greater with eleven of the isolates than the check. How-
ever, this was true also for the soil receiving the Actinomyceg only.
That is, all the p].axfh grown in these solls averaged a greater height
than those grown in the s0il to which the sterile media were added.
This would indicate that the increase was due to factors other than the
inhidbition of FPythium, perhaps ammonification. This necessitates the
use O0f percentage to compare the inhibitory activity of the different
isolates. The data are giver in Table XIX. Using these wvalues, any
isolates which produced a higher percentage of growth in Pythium infested
s0lls than that in comparable soils without Actinromycesg are considered
to shov some degree of eontrol,

In the first planting four igolates, 52-70, 42-2, 124~-1, and
¥-25, gave increased development of plantes in the Pythium infested
801l when compared to the treatment without any Actinomyces. The dif-
ferencas are rather large for these. In the second planting three of
these same isolates were higher than the check, and two (¥-25 and 42-2)
were higher in the third planting. 4ll four averaged greater than
the check for all three pPlantings. Isolate 100-32 appeared to have

11ttle effect during the firgt planting, but showed very marked increages
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Tadble XVIII. The Height of Corm Plants Grown in Steriliszed Soil to

¥hich Actinomyces and Eythium arrhenomaneg had been
added.

Average height in inches per treatment

Plantings
Igolate 1 2 3 Average
Check Pyth, Check Pyth. Check Pyth., Check Pythe

Gr-2-3 14,3 7.9 14,5 11.8 1l.6 11,0 13.5 10.2
8-20 13.7 9.0 14;0 11.8 12,6 10.8 13.4 10.6
100-32 4.5 8.2 11l.6 11,7 11,2 11,8 12.4 10,8
108-8 14.4 V7 15.0 12,3 12,4 12.0 13.® 10.7
875 15.5 7.3 4.8 13,1 1l.6 12.4 14.0 10,9
40-5 18.8 6.9 10.8 1l1.,8* 11,7 10.6 12.8 9.8
110-67 15.2 8.1 - 11.2 10.9 2.9 13,0 8.7

113-12 4.9 8.3 12,0 11,9 11.0 10.2 12.6 10.1

82-37 16.8 9.3 14.6* 11,0 11.1 11,5 14,2 10.6
42-2 14.8 9.1 16.2 11,5 11.9 12,0 14,0 10.9
124-1 13.7 8.6 13.5 12,5 13.0 11.8 13.4 11.0
118-11 15.4 8.2 1.6 11,9 11.6 10.4 12,9 10.1
¥-25 13.8 10.2 12,0* 11,2 9.9 10.4 11,9 10.8
Check 13.2 7.5 12,3 11,2 11,8 10.9 1.8 9.9
Average 14,7 B3 13.3 11.8 11.8 11.1 13.2 10.4
4 - 56.4 - 88,7 - 95,7 - 78.8

*Only two pots eonsidered in thisg gverage. Others for various ressons



Table XIX. The Effsct of jpoti upon the Height of Oorn Plants
Grown in Pythium infested soil expressed as percentage of
the Actinomyces check.

( _Flanting
%o 1 2 3 Average

Gr-2-8 55.2 8l.4 94.8 7546

52-20 65.7 84,3 86.4 8.4

100-32 656.6 100.9 105.4 87.1

108-8 53.8 83,0 96.8 770

87=5 47.1 88,5 106.9 779

40-5 43,7 109,3 90.6 6.6

110-87 53.3 - 90.8 74.6

113-12 55,7 99.2 927 80.2

a2-37 55.4 75.3 103.6 74.6

4£2-2 61,5 75.2 100.8 79

124-1 62.8 92.6 90,.8 82.1

119-11 53.2 102.8 89.7 78.3

25 739 93.3 105.0 89.1

Check 56,8 84.2 92.4 773

Average 56,7 89,9 96.2 78,7
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during the seocond and third Plantings. Isolates 875 and 40-6 appsared
to increase Pythium iajury in the first planting. However, the corm plants
grown in goil with the former isclate were consideradbly higher in the
second and third planting and thoge with the latter considerably higher in
the second planting. Plantg grown vith both of these igolates averaged
higher than those in the check for the three plantings. Plants grown with
certain of the other isolates wore higher for either the second or third
Planting. The mogt noticeable among thege were 113-12 in the second plani-
ing, and 108-8 and 82-37 in the third planting. The small differences and
interchange of positiong indiecates that height of corm plants may not be a
suitable dasis for dstermining Pythium injury. This has been snggested‘
by Meredith and Semeniuk {80) 1946.

In order to determine the development of the Actinomyces under these
conditions, dilution plates were poured and isolations made from the
Pythium non-infested series. The antiblotic index was determined for the

Actinomyess in the different soils to wvhich had been added varioue antiblo-
tic pctinomyces. These data are given in Tadles I ard II, sample numbers

171-184, These samples were taken from the pots April 21, Just after the
third planting was made. Unfortunately, with several of the soils only a
few colonles developed on the plates at the dilutions unsed. Thig limited
the mmber of 1solates available for testing., A summary of these data is
shown in Table XX.

Although only a few cultures were tested for some of the soilg,
others definitely showed that the Actinomyces population might be very
ereat when introduced into sterilized soll. The antiblotic indlces as
caleulated did not gshow the true gverage inhibitory distance, sinee for
these soils some of the populations had a high percentage of igolates
with inhibition much above 18 mm. vhich wep unsed ag the mean for the

highest class. Por example, the actusl average inhibitory distance for
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the 201l fnfested with Actinomyces isolate 108-8 was 37.04 millimeters
instead of the caloulated antidiotic index of 16.74.

Table XI. Isclations from jctinowyces Infested, Sterilized Soil in
which Corn was grown under Greenhouse Conditliong.
1000/ Total Anti-  Anti- Relztive
Isolate gmm tested Ddiotic  Dblotie & height of
dndex  walus parent  plant
Gr~2-8 333 9 8.11 1,890 0.0 75.6
82-20 488 a8 7.14 3,470 10,4 78.4
100-32 114 1 18,00 2,080 100.0 87.1
108-8 3.823 38 16.74 64,164 90.9 7.0
87-5 586 39 o o ? 7.9
40-5 500 28 B.64 2,70 0.0 76.6
110-67 529 10 5.80 2,962 80,0 4.6
113-12 11,450 43 5.37 61,488 0.0 80,2
82-37 3,433 50 8.34 21,785 10.0 74.6
412-2 143 8 3.38 438 0.0 77.9
124-1 29,760 51 4,37 127,032 Tel a&,1
119-11 343 13 5.15 1,78 0.0 78.3
¥-35 243 14 9.43 2,281 7.1 89.1
Check 229 6 0 0 - 7.3

Although there were exceptions, i1t seemed noteworthy that certain
of the soils with the highest antiblotic valuss also produced the
greatest average helght of plants for the three successive plantings of
corn in Pythium iniested sofl. 'The inconslstsncy hore may be further
evidencs that the helght of plants was a poor indication of the severity



78
of root rot, or that the antidictic values as determined were not
indfcative of the trus relatlonship between Fythium and the Actinomyces
populsation,

In order to further test the activity of the Fythium growiang In
thegse soils with the Actinomyces, & 50 gram sample of =0il was trane-
ferred %o, and well mixed in, each of two pots of sterilized soll, Thig
study also included transfers from the soll infested with Pythium but
not with Actimomyees and from the Pythium and Actinomyces free soll.

In addition two pots of soil receivad a fresh Pythium culture and two
were kept as checks. This made a total of 17 treatments.

The soil was treated and White ‘Man corn sead were planted on
4pril 25, The height of the Dlants was determined May 23, at which
time the z0il was replanted to corn, Thig second crop was thinned to
five plants per pot while the plants were still seedlings. Measure-
nents were made Juns 18, These data are shown in Teble XXI.

The results do not agree fully with those of the original series.
Howvever, the plants in golls containing isolates 52-20, 100-32, and
124-1 were high in the three plantings of the original series and in
the first planting of the sub-inoculated soile. Isolate 40-5, low in
the initinl test, was relatively high in the gub-inoculation. The
s0l]l receiving the sub-inoculations from the umirnoculated soll prodncead
higher plants than any other treatment, probably due to complete
abgence of Pythium and the addition of airborne saprophytes. It is
realized that many factors could affect the results. The sacond plant-
ing showed very little injury due to Pythlum; bhowever, this would de
expected with the high temperatures that prewailed in the greerhouse

during this time (45).
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Table XXI. Resulta of Mixing a Small Quantity of Pythium-gctinomyces
Infested Soll into Freshly Sterilized Soil as Determined
by Height of Corm Flantg.

‘ Average Height
SFreatment 1st planting 2nd planting
Gr-2-8 15.1 15,9
8=-20 18,0 16,3
100-32 16.1 14,7
108-8 15.0 13.7
87=-5 14.6 168.1
40-5 16.4 17.5
110-67 15.8 16,0
113-12 13,9 16.9
82-37 13.8 15.9
42-2 15.6 15.2
124-1 16.2 16.5
119-11 15.6 16.9
X-25 12,9 17.2
Check 20,0 19.0
Pythium 15,0 17.6
No inoculation 15.4 16.8

Fresh Pythiua i2.8 18.4
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To further this study a single pot of soil, from the origimal
serieg, that had received each treatment was kept over susmer. ¥o
Plants wvere grown in them during the summer, but they were watered
every 7 - 10 daye and kept covered with a cardboard. Corn was planted
in these on Novemder 11 to determine the survival of Eythium in the
different sollg fhrough the summer. After emergence they were thinnsd
to 5 plants per pot. Due to the development of definite nitrogen
dsficiency symptoms, 625 mg. of ammonium nitrate in a 2.5 per cent
solution was added to each pot on December 20, The DPlants were allowed
to develop until Jamary 28, at vhich time thoy wers measursd and care—
fully removed from the g0il, The roots were carefully waghed and thelr
eondition noted. The plantg for sach pot were alr dried and then
weighed on March 24, These data are shown in Table XXII.

The helght and weight of the plants varied eonsiderably and can-
not be comsidered too much as there was only one replicate. The plants
had been severely stunted defore the nitrogen was added, therefore
slight differences in fertility would have resulted in eomnsiderabdle
difference in growth. It may be pointed cut that ﬁe chock goils
showed a very marked injury $o the roots and reduced growth in Pythiun
infested soil,

With the exception of the plants growa in the 501l with the 108-8
isolate, Pythium was not found present in the root tissue from any of
the s0ils with an antibiotic value of 2,500 or greater. The occurrence
of Pythium in the originmally Pythium-free soils was probably due to
contamimation. 7This perhaps occurred by way of the saucers in which the
pote were kept during the summer to maintain uniform molsture. HEight
of the thirteen soils whiech had received Pythium and Actinomyces failed
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tc infect corn growing therein. This my indlcate that some consider-
able time is required for the Actinomyces population to have any effect
upon the Pythium in #08l under the oconditioms of these studies.

Table XXII. The Effect of Over—Summering upon the Survival of the
Eythium in Actinomyceg-infested svil.

Avemge Total Root condition Pythiun

Treatment height woight RBel.amt.* BRoot celar*"prog.**”

Check Pyth. Check Pyth.  Check . Check Pyth, Check Pyth.

er-2-8  20.4 27.8 8.4 10.0 3 3 ¥ Ww o0 0
52-20 24.8 27.4 9.5 14,2 3 3 38 ¥ 0 O
100-32 2 25,2 25.4 8.8 8.5 3 3 ¥ ¥ 0o 1
108-8 23.4 21.6 5.3 6.0 2 2 LLB B O 3
87-5 20,7 21.6 104 6.6 3 3 s o 1
40-5 19,2 23.6 4.7 15.0 2 3 ¥ 1 o
110-67  22.2 27.0 7.7 11.5 2 3 ¥ 2 o
113-12 24,6 27.0 8.4 10.6 3 3 ¥ W 0 0
82-37 22.8 28.4 7.0 12.3 1 03 183 W 2 0
a2-2 28,6 20.2 9.8 5.8 3 1 ¥ B3 0 3
124-1 27.8 23.0 9.1 10.3 3z 3 W 1B 0 O
119-1 23.8 20.0 9.5 6.1 3 2 ¥ 1B 0 o0
B-25 24.2 19.4 10,1 8.6 2 1 ¥ B 0 3
Check 20,2 21.4 14.4 5.3 P W __B 0 3
vern 24.7 __23.8 8.8 9.3 2.6 2.4 - - 0.4 1.0

* Relative amount of roots. 1 = few with greatly decreased fibrous
' roots
2 = considered as average for the treatment.
Some fibrous roots present
3 = roots mumerous
** ¥ = yhite, LB = 1light brown, LBB = light drown in bottom of pot, B =
brown.
#5%0 = no Pythium observed. 1 = only a trace of Pythium present.
2 = considerable Pythium present. 3 = nuwerous Pythium present in
tissues,
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The Rffect of Differvent Soil Amendments upom the Activity of pctinomyees

The eoffect of different soll gmendments on the antidiotic activi-
ties of pctinomyces was stndied under greenhouse conditions. Corn was
Qsed as a test plant. Tyo sterilized serics were includsd, one recelving
Eythium and the other without the Pythimm, Ons unsterilized series was
used, to whick mo Pythimm was added, as materel {nfestation was consider~
ed gufficient. PFour isolates of antidietic getinomyces, 119-11, 40-5,
52-20, and Gr-2-8, were used. These represented four cultnral types.
All Sreatmonts wore rum in triplicate. A mixed, or mediumm light soil
was uged. The Pythimm isolate was the same as was used in the labora-
tory tests.

The following smendunentes were added to the soil: trentment B, ne
amendments except the materisls added with the inocula; treatment O,
wheat flour at the rate of one ton Per acre; treatment D, wheat flour
at the mte of one ton per acre plus sodinm nitmate at the mmie af
ene~half ton Der acre; treatment T, sodium nitrats at the rate of one~
half ton per acre; Lreatment ¥, dry cane trash at the mie of ten tons
per acre; treatment G, molagses at the vate 0f eight and one-half tons
per acre.

In the sterilized seriles, there were 24 vots in each Yreatment.
Bach Actinomyeeg isolate was added to six of these pots of soll, and
Pythium was addesd t0 three of these. In the unsteriliged serles,
fifteen pots of goil yere inclunded for each treatment. Three pots of
soil of each treatment received inoculum of each Actinomyreg, and threeo
pots of so0il of sach treatment served as checks of the effect of the
amendments upon the corn.



The Actinomyceg were ouldured uwpon a mutrient broth containing
Ouf per cent dextrose. Sterile broth was kept to add to goila which
Tecelived neither Actinomyess nor Pythium. The Pythium inoculum was
grown on Csapek's agar. Blank plates were poured for soils receiving
no Pythium.

Each pot of the sterilised and unsterilicged soil received 18 ce
of Actinomyceg suspension or sterile droth, and each pot of gterilized
2011 received oms-half plate of a Pythium culture or one-half plate
sterile agar. Neither Pythium nor agar blanks were added to the un-
steriligzed soilg.

Each anondment was well mixed into goil, then the various inoccula
wore added and mixed into the soil, pracauntion being taken to prevent
cross—contamination. The 301l was well watered immediately following
treatment on March 21, 1947, Six days later, ten grmalns of corn,
variety White Tuxpan, were Placed in each pot. These were covered with
sterilized soil, for the sterilized series, and unsterile goil, for
the unsteriliczed series.

The unsterilized series. Three succeasive planitings of corn were
growvn in these solls., The first wag planted on February 27, 1947, and
the plante were measured on March 28, 1947, The plants were removed
from the soil., Soil from the three pots receiving identical treatment
was well mixed, returned to the three pots, and replanted immediately.
The plants were measured April 29. The goil was again mixed and re-
planted. Plants of thig third treatment were measured May 20, 1947,

The total stand counts for each treatment for each planting are
shown in Table XXIII. There are no apPreciable differences in the gtand

counts for any of the treaiments, either due to the amendments or to the
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different isolates. Such differvnces as do exist are considered due

0 normal variation of the germinability of the corm.

Table XXIXI. Stend Coumts of the Corn Seedlings for Each of the Three
Flantings in Unsterliliszed Soilsg to Which Various Amend-

ments and Ome of Four Andibiotic Actinomyces Isolates had
deoon added.
Treatment PRg. ctin es igclate
Zo., Amend. no, Gheck 119-11 40-5 53-~20 Gr-2-8 Aversrce
3 Gheack b § 26 27 28 38 27 282
2 23 25 26 24 20 238
3 27 28 29 28 26 27.0
¢ Floar b § 28 26 24 25 a0 26,6
2 24 25 22 27 27 25,0
3 26 28 25 29 27 27.0
) ] Floor + 1 28 28 25 28 29 2%.0
nitrozen 2 2b 24 28 23 28 285.0
3 2?‘ 286 20 27 28 27.6
B Hitrogen 1 28 27 28 24 28 27,0
2 20 26 28 26 25 2540
3 27 28 25 28 26 26,8
P Care ) § 24 26 2% 29 25 c6ed
trash 2 25 27 28 23 25 25,6
3 28 27 27 28 26 272
¢ Molagses 1 28 25 23 25 28 25.8
2 2% 24 28 24 27 2840
3 26 29 27 387 24 26,8
Average b 27.0 26.5 25.9 26.0 27.8 2646
2 24.0 28.2 26.7 24,5 24.8 25,0
3 26.8 27.2 2% 2 28.0 26.28 27.1
Grand Avernge 25,9 26.3 26.23 26,3 26,2

26.6

The average helght of the plants for each treatment for eamch plant-

ing is shown in Table XXIV., The avemage differences between the helghts

of the plants in soil to which inoculum of the different igolates had
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been added are not appreciabdle, sither for individual plantings or for
the entire test. The ranze of the latter was only 9.8 %o 10.2 inches.

These differences were somewhat greater for the first planting.

Table XXIV. The Average Nelght of Corn Plants for each of the Three
Flantings in Unsteriliszed soil to wvhich wvarious Amend-

ments and Four Different Actinomyces Lsoclates had been
added.
Treatment pi. Actinomyces isolste
Jo. Amend, 0. Cheekx 119-11 40-5 52-20 QGr-2-8 Avexrape
B Check 1 S 8.7 8.4 8.2 8.2 B.8
2 10.3 10.8 0.0 11,2 10.9 10.6
3 8.1 9.3 8.2 9.1 9.0 8.7
¢ Flour 1 8.1 8.8 9.2 G.4 8.0 8.7
2 12.3 10.8 10.6 11.8 10.7 11.2
3 9.0 8.6 8.3 9,1 8.9 8.8
k4 Flour + b § 9.2 10.5 12.0 10.7 10.4 10.6
nitrogen 2 13.8 13,0 12.7 13.9 13.4 13.4
3 0.7 10.6 9.6 9.2 9.8 9.8
E Nitrogen p 8.2 10.7 10.6 12.2 9.9 10.3
2 13.5 12,7 12,8 13.1 12.8 13,0
3 9.9 9.8 De? 9.8 10.3 9.9
¥ Cane 1 7.6 8.2 8.8 7.9 8,0 8.1
3 9.6 9.1 609 901 9.5 9.2
e Holagses 1 7.4 8.3 8.3 8,0 7.9 8,0
2 9,5 10.1 10,7 9.5 9.4 8.8
3 9.3 9.8 9.8 9.8 9.3 9.6
Avera.ges 1 302 9.2 9.6 9.4 8.9 9.08
2 11.9 11,3 11.4 11.8 11.3 11.54
3 9.3 9.6 9.1 9.4 9.5 9,18
Grand average 8.8  10.0 10.0 10.2 9.9 9.98

* The aversge height of the plants grown in three pots in wvhich %fen
eorn grains, ¥hite Tuxpen variety, were planted for eamch of the three
plantings. The walues are average helght in inches.
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The average differences due tC amendments added to the soil canmot
e axplained on the \n.\is of nutrition alone, since flour, cane trach,
and molagses failed to reduce the plant growth. Both treatments with
nitrogen gave greater growth than the check.

Intoraction detween the different isolates and the amendmente ise
not evident. That is, no specific comdbimation of Actinomyces isolate
and amendment appeared o give censistently higher or lower yields.

Sterilised goil geries: The same anendments were used ir thias as
in the unsterilised geries. Also, the same Actinomyceg $solates; how-
ever, 20 uninoculated checks were used. thium was added to ths soll
in one series of the test, the other receiving only sterile medium,
This test vas ran in Sriplicate.

The average height of the plants in the three pots of each treat-
ment for three successive plantings of corn, White Tuxpan variety, is
showa in Tahle XIV. The eoil in the three pots was well mixed between
the diffsrent plantings. The plants grown in the Pythium infested
201l were, on the whole, much ghorter than these grown in the non-
infested s0il. These averaged for the first planting approximgtely 60
per cent as tall as the plants ir the non-infested soils, with a range
from 50.9 per cent for the soil receiving sugarcane trash to 70.9 per
cent for the soll receiving the flour. The heights of the plants grown
in Pythiom infested soil expressed as pPercentages of development in the
Actinonyces inoculated, non-infested s0ll were as follows: 1igolate
119-11, 63.5 per cent; 52-20, 62 per cent; 40-5, 60.3 per cent; and
Gr-2~8, 58,0 per cent. Thege values are based upon the averages of the
plants grown in 18 pots.

The second planting showed much legs injury by the Eythium, since
the plants grown in infested soil averaged 96.2 por' cont as tall as the
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Plants in non-{nfested moil. The goil treatment showing the greatest
difference of plamts grown in Pyrthium infested and mon-infeated soil
daring the first planting produced taller plante in the gecond planting
in infested soil than in Qen—infea%oa goil, Yhile the soil recelving
the flour showed the lemst differences for the first plantimg, i1t shoved
the greatest differencs for the second planiing.

The third planting showed even less stunting in Fythiuvw-infested
soil than the gecond planting. In some of the treatments the plants
were %aller in the infested soil than in the non-infested solil. These
treatments were flour and nitrogon, nitrogen, ani cane tragh., The reduc-
tioen in gize in Eythium infosted s0il wne less than & per cent in the
other three treatments. These data are shown graphically in Pig. 5.

There wae 0o significant difference in the activity of the four
igolates of Actinomyces.

Eo speeclfic intemétion between any specific amendment and any
Actinomyces isolate was evident. Thms, 1t would appear that the four
isolates responded in g simllar way to the different gmendments.

There was some variation in the stands in these pots, since sld
plants developingz from 10 grains were allowed to growe % study the
effect of the mumber of plants in the pot upon the helght of the plant,
the correlation coefficient for these two factors was calenlated on
single pot basis for each ¢of the Pythium infested and the non-infested

series for each planting. These values are shown in Tadle XIVI.
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Table XXV. The Averange Height of Corm Flants for each of the Three
Plantings in Sterilized Soil to Which Varlous Amendments
and One of Pour Antidiotic Actincmyeces Isolatés had been
added. Pythium was also added to One Serles and the Other
Served as a Check,

Proat« Plant- Actinomyces igolateg ,
mont ing 119-11 40-5 52~20 Gr—2~8 Avers
Boe _____GCheek he Ch Pyth, Chesk he Che th,Cheek Pyth.
B 1 1.3 9.2 13,2 8.0 IB.6 2 To7 158.8 Teb 1B.4 8ol
2 12.5 13.1 14.1 12.2 13.9 m.? 10.1. 10.9 13.4 1107
3 10.3 9.2 11.4 10.6 10.6 10.1% 9.9 11.,0%%*10.6 10.2
1+ h § 13.4 8.7 12.8 8.6 12.0 P8 12.5 8.9 13.7 9.0
2 13.3 12.4 15.8 12-4 13.6 13.3 14-9 12.6 14.‘& 1206
3 10.5 10.2 10,7 12.4 10.8 10.0 12.8% 10,0% 11.2 10.6
D 1 16.6 9.8 12.9 10.2 14.6 0.8 16.7 10.7 15.4 10.4
2 15,86 14,0 15,3 11.2 15.3 13.4 12,3 18,9 14.8 12,9
s 9.4 10.5 11.2 10.6 0,4 11,9 12.8*% 10,.8* 10,7 11.0
b 1 12.7 7.9 15.0 7.5 16.1 8.0 18.1 7.3 1l4.7 7.7
2 11.5 13.6 12.,0*13.8 11.5 13.4 16.7 14.6 12.9 13.8
3 9.8 10.6 10,5 10.2 10.4" 10,7 13.7 13.3 11,1 11,2
r 1 0.7 5.5 11.0 5.4 10.9 5.4 97 5.3 10.6 5.4
2 12.4 14.3 12.6 12.1 11,2 1li.6 1.2 11.2 1ll.8 12,3
3 8.3 10.1 10.3 10,3 12.2 1l.4 108 10.8 10.4 10.6
c 1 9.1 5.8 9.9 5.7 9,0 6.2 D.2% 6.2 9.3 6.0
2 12,2 4.3 12,1 13,9 13,1 1l.9 14,3 12.5 13.4 13,2
3 0.5 1l0.5 12,2 11.6 12.4 11,3 11,7 11.3 11,7 11,2
Average 1 12,3 78 12,6 7.6 2.7 8.0 13.1 TeB 12,7 7.8
2 12,9 13.6 14,0 12,6 12,9 12.4 13.2 12,5 13.3 12.8
3 9.8 10.2 11.(1 10.0 10.9 10.9 11.9 11.2 10.9 10.8
mnﬂ 11.7 ]-0.5 12.6 10'4 12.2 10.4 1208 10.4 12.3 m.4
‘zer.

Preatmenta: All soils aterilized by steaming under light pressure for
two to three hours. B = no amendments, C » flour, D = flour and nitro-
Zzen, E = nitrogen, ¥ = cane tragh, and G » molasees.

® Ons pot missing, therefore the value is tho avemge helght of plants
in only two pots.

** Pyo pots minsing, therefore the valuse 1s the average height of the
plants in a single pot.
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Table XXVi. The Correlation Between the Number of FPlants per Pot and
sthe Average Nelght of the Corn Plants, and the Regression
Coefficlent for those with Significant Correlation.

Piantings _

Yalues M rat Second Third

Theok Fik. Gheck Pyth,  Theck Pyth,
Correlation
coefficient «213 061 (=).968 (-).250 (-).478 (~).593
Yor plgnifi-
eance 5%8* o239 «229 232 o229 236 2337
For signifi- ‘
cance 1% «298 o298 302 o295 o307 « 308
Regregsion

coefficient - - (-) «48 {"‘) 28 {"'} 82 (") «B83

* TFrom G. W. Saedecor, Statigtical Methods. Page 149. lIowa State
College Press. Ames. 1848,

It is noteworthy that there is no significant correlation in the
data from the first planting. This may have been due to the greatler
availadility of nutrients in the freshly steriliszed soil, and thelir sub-
sequent depletion in the gecond and third planting. There ig a signi-
ficant negative correlation between stand and plant helght for Pythimm
infegted and non-infested solils in the last two plantings. However,
since the variation in stands was net apprecladble when the means of
the different treatments were considered, the helghts of the plants re-
ceiving the different treatments were not corrected.

Ho d1lutions were made from these treated soils to determins the
Puild up of the Actinomyces in the soil. However, a composite sample
of all the treatments, taken Just before the addition of imoculum,

gshowed complete absence of Actinomyceg.
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After the plants of the third planting were removed from the soil,
one pot was filled with composite soil from three pots receiving the
origingl treatment. Oznly tuo of the jotinomyess series were kept, that
is, those containing igolates 40-5, and 52-20. These were kept for
the unsterilized and the sterilised series containimg Pythium. These
s0ils were kept to determins the effect ¢f summer greenbouge conditians
upon the ssrvival of jclimomyces and Pythium, ¥o plants were grown in
the soil during the summers, tut the goils were watered each 7 = 10
days and kept covered with a large cardboard.

Corm was planted Fovember 11, 1947, and thimned to five pPlants per
pot while seedlings. On Decemder 20, 25 ec of a 3.5 per cent amnonium
aitrate solution was added to each pot of soil,

The helight of each plant was recorded on Janwary 28, 1948, The
goil was then removed from the potg and the roots carefally removed
from the 3011l and washed. Xxamination of the reotz showed those grown
1a inoculated storilized soil to be healthy, with practically no dlg-
coloration of the roots and Just an occaslonal decayed root tiv. There
were mimeyous fine laterals present.

Ths plants grown in unsterilized soil rsceiving the different
treatments, inelnding M. were found %¢c have consideradbly
darker r00ots, with more terminally decayed roo%s. The roots in the
boittom of these pols showed a greater amount of diseoloration than in
the sterilized soll. '

¥icroseepic odservations recorded in the accompanying tadle show
the occurrence Of Pythium ir the tissues to be correlated with these
general observations. Pythium vogpores were obsgerved in roots from

three of the sterilised serles that received Actinomyceg, and thip only



289

in gn oceaslional root. They were observed in all roots from all of
the unsterilized sevrias sxcept two, and as a rule they were common in
discolored and decayed tissue.

This difference in amount of Pyihius in the Inoeulated sterilized
and unpterilized gories may de dnue to a more rapid build uwp of Actino-
myces when added o the sterilized soil. I¢ should be pointed out that
the Iythima imocula were much higher in the sterilized goil as shown
¥y the severe infection and stunting of the first planting of comn
following ineculation. The unsterilized serios was only naturally in-
fested,

Differences in helght and weight of plaats, TadleXIVII, are
prodadly due to nutritiomal factors, since the plants grew under nitro-
gen deficient conditiong for the early part of the experiment.



Table XXVII. Development of Cora in Pyihium Infeeted Soil Carried
Through the Summer under Greenhouse Conditions.

$= Average Average Oosgpores ‘
Bont'  height  welght in roots Notes

8B 28.8 10.8 ¥o . No decay

sBP 22.2 8.0 Yen Boot t1p decay

soP2 24.4 8.4 Fo Fo decay

SEF2 28.4 9.8 No ¥o decay

SR 25.6 9.1 o No decay

SGFP2 27.0 13.6 ¥o Roots digcolored, not linfted to
tips

SBP3 20.0 6.6 No Roots discolored, not limited to
tips

SCP3 23.8 8.0 No

SOP3 21.8 6.6 Yes Very little tip decay

SEP3 26,2 9.5 Ho Yery little decay, other fungi

SFP3 25.2 11.6 Yos Yery 1ittle tip decay

S&3 26,2 10,8 No _Some deeay, not limited to tip

» 18.4 4.2 Yos* Consliderable decay ‘

c2 32.8 5.3 Yes* Yery 1little decay

2 24.0 7.0 Yes Very little decay

= 24.4 6.7 Yes Yery little decay

r” 30.0 9.4 Yos Considerable decay in bottom of
pot

&= 28,0 8.2 Yes Considerable decay in bottom of
pot

B33 18,6 5.9 Yes* Conglderadle decay in dottom of
pot

c3 22.4 T4 Yes

D3 26.0 6.5 Yeos* Very little decay - typical

3 23.4 4.8 Yes

¥3 21.0 63 Xo

G3 20.8 5.9 No Considergble digeoloration, non-

septate fungl present.

*Igsolated the Pythium from these plants. This is all from which igola-
tion was attempted.

1. Xey %0 treatmentes: 8 = sterillized, B = no ameniments, C = flour
added, D = flour andi nitrate added, ¥ = nitrate added, F = cane
trash added, G = molasses added, P = infested with Pythium, 2 =
received Actinomycss i1solate 40~5, 3 = recelved Actinomywnes lusolate
52=-20.
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Isolationg from Field Soils to Which Antiblotic jpctinomyces
Had Been Added

The 1945 treatments: The first Actinomyceg were added to field
s0ilg in the fall of 1945. Soll gamples 90 - 94 vers taken July 22,
1946. (Tadles I and II). So far as the Actinomyces are concerned
there were only two treatments: with Actinomyces, and check. Although
these were applied to hot-water treated and non-hot-~water treated
canss. %The imoculations were made dy sprinkling s suspension of jctino-
myces isolate Gr-2-8 on the seed pleces after they werse placed along
the furrow.

The differences in the mumber of Actinomyces 1lsolated per gram,
the antibiotic irdex, and the antibiotic wvalues are rather small.

Hone of the 1sclates tested from the treated plots were significantly
higher than those from the checks (Tadle II).

A second sampling from these plots was made on February 11, 1947.
These samples were taken from dirsctly around the old seed pleces
vhere the inoculum had been added. Results of igolation from these
samples are shown in Tables I and II, samples 151 and 153, A single
1solate, 151-52, from the treated soll ghows inhibition and caltural
chamcteristics similar to Gr-2-8, the isolate placed in the soil,

The regults of 1golgtions from these two gamplings, expressed as
averages, are shown in Table XXVIII. Although thege studies have been

very limited, the treated soils were somewhat improved in all respects.
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Tadble XXVIXII. The Results of lsolations from Field Soile to ¥Which
Antibiotic Actinomyces were added during 1945.

Fo. 1000/ Antibiotic  Antiblotic
Ireatment samples £ram index _ velus
Check 4 2106 1,00 2,125
6r-2-8 3 2672 1.14 3,213

The 1946 tests: Three different inoculation tests were set wp
daring the fall of 1948. Test 1. The Actinomyces were added in sugpen~
sion to soybean middles jJust before they wers turmed umder in the late
gummer. ¥Yhen these beds were opened for planting the cane was supposed-
ly placed in the soil containing the pctinomyces. Test 2. As in the
1945 test, the Actinomyces in sucpension were sprirkled on the planted
cane Jjust before covering. Test 3. Three Actinomyceg isolates, growm
individually, wvere filtered from this culturel medium on the same fil-
ter paper. Then they were well mixed into wheat flour. This was
dusted at the rate of 150 pounds per acre onto the seed pleces and ad-
Jacent soil. As a check treatment the Actinomyceg were mixed with
sand and applied to the seed Dieces.

Isolations were made from these areas. The results are shown in
Tadles I and II as samples 153 to 158 inclusive, and 247 and 248, The
first gseries of gamples was taken February 11, 1947 and the second
Asagust 15, 1947, These samplee were taken from arvound the seed pleces
where the inoculum had been placed.

A comparison of the resulis obtained in the treated and check of
sach Pair of samples will ghow very little difference (Table XXIX).
Botable exceptions were in the case of the Apstinomyces with flour and

the Actinomyces with sand., 7The latter gave higher counte, with an
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antibiotic index of 2.16 compared to 0,60 for the imoculum with flour.
Although bhased upom a single sample, it would appear that flour at 150
Pounds per acre is not conducive ¢o0 the development of antiblotic
Astinomyces.

There was no difference in the Proportion of isolates in the
higher inhibition classes for the treated and untreated soila. However,
there were more representatives in the higher inhibition classes in
the jpotinomyceg ~ sand treaiment than in the Actinomyces - flour treat-
ment.

Table XXIX. Isolations from Field Soil to Which Antibiotic pctinomyces
wore added during the Fall of 1946,

So1l 1000/ An#i. Anti,
Zest no, __ Treatment i £ram index ¥alue
1 154  Check 3025 2.74 g288
153  Gr-2-8 2925 2.65 7608
247  Check 614 0.93 571
248  ©r-2-8 &57 1.29 848
2 156 Check 2450 0.95 2328
155  52-20 2117 1.05 2223
3 158  act. and sand 1917 2.16 4143
157 Act. and flour 1186 0.60 712

S04l Croses-Inoculation Studies
Since Actinomyces in different goils varied in aumber and in
degree of antagonism toward Fythium grrhencmanes, tests were set wp to
determine the effect of mass transfers of soil microflora from gome of

these different soils into different sterilized soils. Thig inoculation
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wvas asccomplighed by thoroughly mixing a rounded tadlespoonful, approx-
imately 50 grams, of unaterilized soil with each pot of sterile soil,

In this test only two sofls, Glenwood light and the shirley Yahola
1light soil, were included. %The following treatments were included in
this test: 1. Unsterilized; 2. Sterilized soll infested with Bythium
Just before planting; 3. BSterilised check; 4. Sterilised, recon-
taminated with s0il from the same location; and 5. Sterilized soil
recontaminated with soil from the other location. The soll~inocula
were added ones week before the corn was Planted. The test was run in
Sriplicate.

Ten grains of White Tuxpan oorn were planted in the soil in each
pot on May 5. The scll was wvatered at sultable intervals. The height
of the plants was determined 24 days after planting. The average
kaight of the plants in each treatment is shown in Table XXX.

Table XXX. The Fumber and Average Height of Corn Plants for First
Flanting in Cross-Inoculation Studies. .

Shirley Glgnmgg 11ght

Treatmsnt no. Aver. Aver.

Plants height Coler }glants height Color
Fon-sterilised 23 10.6 Gr. a7 14,9 1t. gre.
Sterile + Pythium 28 9.4 " 24 13.5 “.
Sterile 30 14.8 " 25 14,6 4ax., *
Sterile + raw soil 2% 15.0 " 28 16.9 green
from sawe location
sterlle + raw soll 30 15,0 lof 27 16.2 ve dk. ST

from other location

® sverage height in inches.
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The Gleunwood light so0il geve conglidermbly Better growth when
mixed with efther of the goils than vhen used alone. The differencee
in the case of the Shirley soll were not nearly as marked. The growth
of plants in sterile s0il re-infested with Pythium was somewhat less
than in the unsterile goil,

To determine the effect ef the microflora &n the soil over a
period of time, the same pots of seil, devoid of plants, were kept
watsred on the greenhouge dench over summer. On November 2, the soil
iz each pot was carefully pulverized, and 10 grains of White Tuxpan
corn planted therein. Stand countg were sade 16 days later, when the
plants were thinned to five per pot. The height of these plants was
determined on Decembder 14, The plant roots were carefully separated
from the seil and wagshed. The plants from each pot were aglr dried in
the greenhouse, ani then weighed. These data are shown in Table XXXI.

Although the differences are small, it 1s interesting to note
that plants growing in doth of the cross-inoculated soils were the
tallest in each s0ill series.
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Table XXXI. The Average Height and Total Dry Weight in grems of the
Second Planting of Corn in the Cross-Inoculation Studies.

irl o1l @ 0d 1ight goil
freatmont Emey~ Aver. Tots Hnexrw Avere Total
gence height welight gence  height  welght
Bon-gterile 20 12.8 7.30 20 11.5 B. 45"
Sterile + Pythium 21 11.5 7.30 17 11.4 4,00
Sterile + raw soll 24 13.4  9.05 25 13.6 9,80
from same location
Sterile + raw soil 27 13.9  9.85 23 15.9 9.40

from other location

*Plants had Deen thinned te five for eack pot. EHowever, cut womins
had infested two pots of each of these tresatments, destroying five
plants in each treatment.

The Effect of Different Sources of Fitrogen uponr the Astinoamyces
Microflora

The following treatments wers set up, using Lintonia fine sil$
loam from the Horticultural Experiment Statlon at Balon Rouge. 1.
Check, 10 amendments. 2. Rice pPlant meal with 0.78 peor cent nitrogen.
3. Dried blood, with 11 per cent nitrogen. 4. ymonium nitrate with
35 per cent nitrogen. These materials were added to the soll at the
rate 0of 140 pounds of nitmgen per acre. Theso solle were incubated at
28&3. The moisture content was kept near optimum by adding the require
ed amount of water at weekly intervalas. The containers, 600 millimeter
beakers, were kept covered with watch glagses. Samples were taken
for pctinomyceg isolations after 53 days lncubation. The results of
these isolations are shown in Table I, sample numders 205 through 208
1nclusive. The antibotic nature of the populations 1s shown in Takle

13, sample mambere 205 through 208,
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Due to the number of cultures developing in each dilution plate,
along with gome fungal and bacterial colomles, most of the cultures
isolated from soil recsiving treatment mmber two became contamingted,
and on this account only a few cultures were available for Seating.
This fact greatly reduced the validity of the antibiotic index deter-
mined for this sample. The very large numbers of Actinemyces develop-
$ng in the untreated soll when held under the conditions of thie
experiment indicated that the potential Actinomyceg populations may
be much higher than that normally odbtained from field asoil.

The following counts were obtgined from the soile receliving the
different treatments: Rice straw, 12,670,000; Dried bloovd, 8,870,000;
Ammonium pitrate, 7,3233,000; Check, 8,200,000, values in Actinomyces
per gram of a0il, The antidictic index for three of the treaiments was
as follows: Dried blood, 3.7; Cheek, 3.33; and aAmmoninm mitrate, l.%4.

Although Baged upon a single determination, the resultas appear to
indlcate that the antidiotic index, as well ag the number of oOrganisms

per gram, may de changed with different soil treatments.

Specificity of Antidiotic Activity

Several Pythium igolates were collected during 1945 and 1946.
Thege were from various hosts and showed pome different types of vege—
tative growth., They were tested with two or Yhree of the jctinomyces
isolates which vere antiblotic to Pythium arrhencmaneg. A single
streak of the Actinomyces isolates was made across one slde of a petrl
disk on Czapek's agar. After two days incubation the Pythium imoculum
was Placed on the oppesite side of the Plate. The tests were elther
duplicate or triplicate. The resulte of these siudies are shown in
Patle XXXIXI and Figs. 6 and 7,
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Tadle XXXII. Specificity of Ansidiotic Activity in Bift‘erant Pythinn
Isolates.

Pythiam Patho-- Ack. Gomplete inhibition** Type of response
igolate® gentcity 1golate Test I  Test I of the Pythinm igo-

late %0 inhibitio

Pythiam Yery Gr-2~-8 27 186 A very few advanced
arrhenomanes path. 40-5 24 27 hyphae to the point
113-24 - 27 from which the
-2 Path, Gr-2=8 0 - moggurements were
40-5 18 'ﬂd.: 1.00' &Oﬂﬂl

113-24 - - inhibition 10 to 20

-2 Path, Gr=-2-8 28 - mm, greater than
40-5 24 - complete inhibition.
113-24 - - These Eythims Sao~-

3 1l/e Path, Gr-2-8 25 - lates responded aliks

: 40-5 17 - %0 each of the
112-24 - - Actinomyces isclates.

14-13 Weakly Gr-2-8 29 - Advanced edge thin
405 22 - for § %0 10 sm. Then
113-24 - - a ring of raiged

hyphae.

*Seshanis®  Weakly Gr-2-8 ) - Growth up to the go-
40-5 0 - $inomyceg colony but
113-24 - - not across it.,

% Squagh® Weakly Gr-2-8 - 0 Just a slight trace
40-5 - 0 of aoria.l Inhibi-
113=-24 - - tion.

Lt-12 ¥o or-2-8 29 Advanced sdge of
40-5 22 - Pythinm growth thin
113-24 - - for 10 to 20 b T

aerinl growth thian
behind inoculum.

P. gpinogun ¥o. Or-2-8 16 16 Pythium growth abrupt
40-5 8 1é along the inhibited
113-24 - 16 maygin,

% Cane leaf® ? Gr-2-8 - 15 Same as isolate
40-5 - 20 Lt-13.

113-24 - 23
» Cabbage” ? Gr-2-8 - 0 Growe up to but not
AtYO g8,
40-5 - 4 Aerial inhibition
15 mm. (Abrupt).
113-24 - 0 Grows up to but not

acTORE.
*The Pythium igolates are indicated by hoet where identity is unknown.
The " and "Lt serles vere 1isolated from cane field soll. Igolate
3 1/e 13 an 0ld unidentified stock culture. Eythium spinosum (1) was
takan from the lower leaves of a jyoung sugarcane pPlant.
**The average inhibition given in mm.; Teast I, an avermge of 3 deter-
minations. Test II, an average of 2 determinations with the exception

of P, arrhenomanes, which had only s single replication i{n this tesgt.




Flg. 6. The response of different Pythium isolates to
two jctinomyces. Pythium isclates from left

$o right: P. arrhenomaneg, P. spinosum, and
the Pythivm isolated from segbanis seedling,

’Ehs top Actinomyceg is Gr-2-8 gnd the lower

Pig. 7. The regponge of differsnt F fum isolgtes to
two fotinomyces

. solates from left
%o right: P. ax&mmm Isolates Lt~13 and
L‘t"m. %O

homyean Gr-2-8 and the
lowey 40-5,

"
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From thege data it is svident that the different isoclates of Pythimm
were specific in their response to thess Agtinomyces isolates. The
quantitative differences varied somewhat for the different determing-
tiong; howvever, measurements were made from the foremost hyphae and
these wvere often very sparse, with mogt of the mycelium inhibited gome
distanse dack.

The qualitative differences ranged from abrupt inhibition of a.«u‘iul
and sadlerranean mycelium, as with Pythinm gpinogum Sawads. to a gradual
Shinning out, with advanced growth conalsting of smbterranean mycelial
strands and the aerial atryands gradually thickening., This type of
response was typical of Pythium arrhencmgnes grown with Actinomyces
1golate Gr-2-8. Also the serial 1nhibiu$n may be abrupt although some

distance from the advanced edge of growth. Thig type of response was

obtained with the Bythinm isclate from cabbage grown with Actinomyces
isolate 40-5,

Another definite 1nhibition response was that of the Pythium
1solate Lt-13 grown with Gr-2-8 or 40-5 potinomyces isolates, and the
Pythium igolate from cane leaves with 40-5 or 112-24 Actinomyces
isolates. This response was typified by a rather abrupt inhibition of
the foremost edge, followed by a line of thick gerial mycellum ghout
one centimeter wide, followed in turn by a marrow sone in which the
aerial mycelium was considerably inhibited (Flg. 7).

Using the testing procedure of Edgerton, Tims, and Mills (36),
the Pythium 1solates, F. grrhenomanss, G~2, I~2, and 3 l/e, were deter—
mined as pathogenie on corn roots. The EPythium isolate It-13, and
those obtained from squash and Segbania seedling, were mildly pathogenic.
Pythium spinogum and Lt-12 were non-~pathogenic.
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Ieolation of Actinomyceg on a Pythium-Notrisnt Agar

A selectivity for antibiotic organismg whern grown on a substratum
containing the organigms t0 be inhibited has been rerorted (114). The
lysis of an inhibited organism ig a common phenomenon with bacteria,
esPeclally when the cells have been kilied (114)., Meredith (79) repor-
ted lysis of Fusarium oxysporium cubgnge (E. ¥. Sm.) Woll., and Rein. by
antibiotic pctiremyces. The following experiment was set up to check
the possidility of selectivity of the Actinomyces colonies, and the
lysis of dead Pythiuw mycelium,

The Pythivm-mntrient agar was made up according to the following
procedure. FP. arrhenomanes was grown on nutrient broth containing 0.5
per cent dextrose for 27 days. The mycelium was removed by filtration,
and ringed through several changes of water. The mycelial mat was
then pressed dry between filter papers and weighed. It was then emml-
sified in wvater in a Waring blender. The medium was made up as follows:
four gramns of nmutrient broth extract, 20 grams of agar, a sufficlent
asmount of the emmlgion to be equé.l to five grams of Pythium mycelium,
and enough water to bring the volume up to a liter. The resulting
medium was highly opague. The medium was tubed and sterilized for 30
mimates at 15 pounds pressure.

Dilution plates were poured for three soils. Dilutions in Qonn's gly-
eerol asparginate 'g@r wvere used as check, Repults of isolation gnd
antibiotic tests are shown in Tadble XXXII1. There was no evidence of
lysis of the mycelial fragments in the 20 days that plates wvere kept.
The size ;f the pctinomyceg colonies was much gmaller than on Conn's

agar and bacterial colories were more nmumerous.
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Tadle XXXIII. A Comparison of the Actinomyceg whieh_ydaulupa& on
am-Natrient Agar and on Conn's &lycerol Aspar-

Snate Agar,

Conat's ggax thinm- N .
ILocation Sample 1000/ Anti. Anti, Semyle 1000 Anti. Anti,

2o, ___gram index vwalue mo. _gram index  value
Regerve 241 950 1.92 1,824 249 1,500 1.69 2,535

Meoker 243 471 1.0 848 250 580 4.29 2,831
Shirley 248 614 1.9 1,167 28 1,100 11,85 2,035

Average - 678 1.87 1,280 - 1,050 2.61 2,467

Thege data show consistently higher ecounts on the Pythinm-mtrient
agar. The antibiotic indlces are variable, a fict prodebly dune to the
limited number of isolates tested, avermaging 26 for each sample. The
Actinomyces from two of the scil samplees had somewhat higher indices
vhen igolgted on Conn's agar. The Actinomyceg from the other sample
had an antibiotic index over twice as great as the 1301&15&: from Pythiue-
mtrient sgar. The average aatibiotic value for the isolates which
developed en Pythium-zmtrient sgar was somewhat higher than the valume

for those wvhich developed on Conn's agar.

The Effect of Depth of Medium .on Inhibition
To determime the effect of the depth of the medlum on the degree

of inhibition (85), the amount of medium added to each petri dish was
varied. The following amounts of Czapek's agar were Poured into 9 cm,
petrl dishes: 10, 20, and 30 cc. A single Actinomyceg isolate was
trangferred to each plate. These were then incubated for two days at
28¢C, before the Pythium was added to the oprosite slde of the plate.
The test was run in triplicate. Meagurement of the inhibdited digtance
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was made a‘fi‘ser tncadation for seven days. Both the maximum and the
ainizmome inhidition were recorded in willimeters for each plate.

The resntlts as shown in Table XXXIV give the average maximum and
minimum dlstances of inhibition in millimeters. There was very little
variation in the inhibition of the Pythium for the different depths of
mediun (Fig. 8)e The maximam inhidition was not as constant as the mini-
man, YThe latter has bdeen used in all other studles. |

Tadle XXXIV. The Effect of the Depth of Medium upon the Digtance at
¥hich the Eyrthium is inhibited.

1solate mmber Average inhibition® — S repliecations
Hax. MWia. HNar. Ba x. _Min,
1is-11 5 2 5 0 5 0
52-20 65 a8 56 39 58 40
er-2-8 §5 38 49 37 49 36
AD=5 47 32 41 26 38 26
Average 4042 25.0 37.8 25.5 37.5 2B.5

® Expressed as millimeters imhibition,



Wlgm 8.

The afTui of the depth of medium toob the
li*1Mtox7 dlatanocee. from top to bottom:
10* 30, and 30 ee. medium per plate; and

from loft to right: Aotlnomycee Isolates
40-6, Ox-3-8, and 52-20.
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DISCUSSION

During recent years considerabdls attention hag been given to the
iahidbition of soil-borme plant pathogens by saprophytic microorganisms.
Although the exact part that these antidiotic organisms have in limit-
ing pathogenic organisms in the soil under natumal -eonﬂitions is still
uncortain, the distribution and antiblotic activity of Actinomyces have
been congidered as possidle ooolog!.eai factors in the etlology of sugar-
cane root rot, Barly phases of this work have b:e'on reported (25, 26).

Thig study of the Actinomyees in the sugarcane soils of Louiglana
hl shown that they were widely distriduted. The total mmbers were
not influenced by soll pH within the ranges of the solls stundied. The
average sise of the population did not vary appreciadly in the five
s0il types considered. kmver. the pgpulation apparently wvas influen=
ced by the rainfall.

The occurrence of antibliotic 1solates varied from 18,51 per cent
t0o 31.46 per cent for the five different goll types. The percentage of
antiblotic isolates was closely correlated with the avermge inhibitory
distance, that is, the antibiotic indox. However, the relative fro-
quency of the occurronée of isolates showing the different degrees of
inhibition wasg not alwyays correlated with the antibiotic index.

The antibiotic index of the gctinomyces population was not appre-
eladbly sengitive to the amount of rainfall, tmt ghowed a marked positive
correlation with the 80il reaction. It also varied wildely for the five

different soil types. These relationships between the antibiotic
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Actinomyces and their eaviromment would imdicate that the relative pro-
portion of antibiotic Actinomyces might be increased by altering certain
=20il factors. This was indicated in ladoratory studies in which dried
dleoed or rice straw added to Lintonia fine sandy loam not only resulted
in an increased getinomyces population but alse increased the antibdiotic
index. The same amount of nitrogen added to the soil in the form of
ammonium nitrate was less active in this respect.

limited studies of the Actinomyces associated with the cane roots
shoy that they were several times more mumerous on the roots than in the
adjacent socil. The antidilotic index of the Actinomyces associated with
the roots was apprroximately the same as that for those in the surround-
ing s0il; that 1ig, there wvas no apparent selectivity of the roots for
the antidlotic or non—-antidiotie Actinomg' Be

The large numbers of Actinomyceg associated with the cane roots
would greatly increase the total antiblotic activity, that is, the anti-
biotic value, in the immediate vicinity of the roots. The effective—~
ness of the antidbiotic activity of the rhixzosphere {(101l) ia reducing
the root tip injury by P. grrhenomanes will depend upon the age of the
root when the Actinomyces population inereases on it., If the increase
of the population occurs before the lateral roots are formed, they
might be protected until growth was well initiated. The counts as
dstermined in these studles would have included any Actlinomyces associa-
ted with the disintegrating cortex (102) of the 0ld roots.

The average yiel& of three varieties of sugarcane in test plots
in each of the five soil types was clogely correlated with the antibio-
tic activity of the Actinomyceg. This correlation might be explained
by one of two hypotheses. Either the vresence of the antiblotic pctlino-~

myceg favored the development of sugarcane, posslibly by the reduction
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of root rot, or both the antibdiotic pctinomyces and the sugarcane arve
favored dy the same envivonmental and soll conditions.

Limited isoclations falled to ghow any increase of the antibiotic
igolates wvhen they were sdded to fleld soils. However, there was a
very rapid increase when certain of these antidiotic igolates were
added to steriliged soil under greenhouse conditions.

The results of studles concerning the control of Pythium root rot
of cora by the addition of antidiotic Actinomyceg to sterilised Eythium-
infested soil, showed no significant control when the reduction in the
height of the Pythium infected Plants was considered as a criterion of
root rot injury. However, there were no infected roots on corn plants
grown in goll several momthg after the Pythium and Actinomyces were
addsd., This sugsests that the Pythium was no longer present or had
lost its virulence.

Several isolates of Pythium from differsnt sources were grown with
some of the more antibliotic Actinomyceg in laboretory culture. Various
types of inhidition responses Occurred. This suggests that the dif-
fersnt Pythium species are specific in thelr responge to the antiblo-
tic activity of the pcotinomyces. All Eythium isolates which produced
typical root rot symptoms on corn responded alike to ths Actinomyces.



SUNMARY

Variation in the severity of sugareane root rot has not been satig-
factorily explained on the btasis of mutritional and envirommental fao-
tore. The non-pathogenic soil microflora hag been considered as a
possidle factor in the etioclogy of the root rot digeass. The distribe-
tion arnd antibiotic activity of Actinomyces are considered as an
ecological factor in Louliglana sugarcane soils.

The total Actinomycep population for each goll sample was deter—
mined by use of a standardized dilution procedure. The antidiotic
activity of individual Actinomyces isolates against Pythium arrhenomgneg
was dstermined for 2 number of 1solates from each scil samdle.

A total of 182 samples of untreated field soil, taken at differ-
ent times during the two year period, wvere studied. ¥rom these 8302
Actimonyces 1s0lates were tested in emlture for antibiotic activity
against P. arrhenomgnes.

Although the pctinomyces population varied widely detween indlvi-
dual samples, 1t wvas correlated with the amount of mminfall preceding
the time of sampling., It was not correlated with the seasons or soil
reaction within the pH range of 5.5 ~ 7.5. The counts did not differ
appreclabdly in the five different types of soll studied.

The occurrence of antibiotic 1solates varied from 18,51 %o 31.46
per cent for the five different sofls. The average of all samples
was 23.40 per cent. The percentage of isolates tested showling the

various degrees of inhidition were as follows: =no inhibition, 76.60;

109
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1~ 5 mm, inhidition, 11.17; 6 ~ 10 mm. Anhibition, 6.87; 11 ~ 15 mm,
Inhibition, 3.67; 16 = 20 mm, inhibition, 1.13; 21 = 30 mm, inhibition,
Oe4l; 31 -« 40 szm. inhibition, 0.14; and abovs 41 mm, inhibitiom, eonly
0.01 per cent. 1Ia general, there was close agresment between the per-
cenlage of antidlotic Ssolatss and the average inhiditien of antidiotic
index,

The antidiotic index was not affected by the amount of mainfall,
but did show a marked positive correlation with the soll reaction wp
to pH 7.5; adove this level there wams a slight decrease. The antibio-
$Sc index varied im the five different s0il types.

The averags yield of three cane warieties grown in the five soild
types was compared with the Acgtinomyces population and the antiblotic
activity., There was no correlation botween the yields and the total
popalation, but the antiblotie index was significantly eorrelated with
the yields. The antidiotic value g the mnmber of thousands of Actino-
Byces per gram soil multiplied by the gntibiotic index. The antibio-
tic value shoved a high degree of correlation with the ylelds.

The Actinomyceg were found ¢to be from 2.8 to 33.4 times as numer-
ous on the cane root than ir the gurrounding soil. There were no
apbreciable differences in the antidiotic activity of the Actinouyces
associated with the roots in ecomparison to those in the adjacent soil.
The possidle significance of thig highly antibiotiec popuvlation imn the
Fhizosphere in the etiology of root rot is discussed.

The antidiotic index and the pctinomycey vopulation were higher
in a so0il wvhich had received mill ashes than in the untreated soil,

The addition of filterpress mud to canefields resnlted in a tem-
porary decrease in the pctinomyces population. After about one year

there was an increase in the counts,
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Various igolates tealed in the greanhouse for their antiblebic
activity in the soil falled %o show appﬁ~aia,hle dlgeage control of the
first planting of eorn. Eowever, in succeeding plants there was evidence
that the Pythium was less active in the solls with jctinomyces. Isola-
tions from specially Sreated soils indicated a rapid inorsase of sertsin
of the introduced isolates.

Under the conditions of these studies nome of the several goil
anendments appeared t0 influence the activity of the pctinmomyceg in
either sterilized or unsterilised soil.

Isolations from solls in the cane field to which had been added an
antidiotic isolate falled tc show any appreclable increass of the intro-
duced isolate.

Cross-inoculation of s0ils to determine the influence of different
891l microflora upon the productivity of a given soil failed to show
any marked difference in the two soils uged. However, the sterilized
recontaminated gsoils gave better growth than either the unsterilized
or the sterilized soils.

Different specles and isolates of Pythium did not react in the
same way to specific antibioctic isclates of gctinomyces. All Pythium
1solates tested that produced typical symptoms on corm rootg diad
respond alike to the differsnt Actinomyces included in this study.

Zual agmounts of nitrogen from three different sources wvere added
to a fleld soil. Limited isolationg indicated that addition of rice
stravy and dried dPlood regulted in larger Actinomyceg populations than
d1d the addition of ammonium nitrate. The antibiotic index was also
somewyhat higher for the pActinomyceg grown with the organic sources of

nitrogen.
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Soil dilutions were Plated out in p medium conteining a ewspengion

of Prthivm mycelium., Although more colonies developed on this medium
than on Conn'g agar, £rowth was slow. There was w0 lysis of the dead

mycelium around She jctinomyces colomiaes.
The depth of the medium Ald not affect the degree of imhibvition

of the igsclates used in comparative studies.
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