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CHAPTER I 

INTRODUCTION 

Inoculation of the seed with appropriate cultures of Rhizobia 

suited to the plant is unnecessary in many areas where legumes are 

grown regularly and soil conditions ar~ favorable. However, in places 

where legumes of the desired inoculum group have not been grown before, 

or where soil conditions are unfavorable for the survival. of these 

microorganisms, inoculation of legume seeds with a suitable Rhizobium 

species to insure an adequate nitroge:q. supply to the plant is necessary. 

Moreover, it is sometimes possible to introduce strains that are more 

effective than those naturally present in the soil. 

Seed inoculation is a widely used method of applying the bacteria.a 

Since inoculation of legumes is so widely practiced, it is desirable 

to know the best inocu;J.a.nt to use as well as the most efficient and 

economical method of application. 

The effect of longevity of nitrogen fixing bacteria 11pon the 

legume seedcoats is an important practical problem,, Often a grower 

inoculates seed and, because of rain or other reasons, cannot plant 

the seed at once. The question immediately a.rises, 11How long can 

enough bacteria survive on these seeds to produce good inoculation of 

the plants? 11 Obviously, the time varies with climatie conditions, 

methods of applying the bacteria. to the seeds, and the species of 

legume. 

1 
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Treatment of peanut seed with a fungicide is a recommended 

practice for the prevention of seed rot and other seedl.ing diseases 

that reduce stands. 

The idea was conceived that if the bacteria were compatible with 

seed protectants and could survive on the seedcoats for a sufficient 

length of time, then the seed dealers could attend to the inoculation 

and treatment of seed when processing. This would save the grower 

time and result in a more unif9rm coating of the seed. Seed dealers 

generally sell legume cultures and seed fungicides. They should be 

able to do the work on a volume basis at considerably less expense. 

These studies were conducted to examine the results of preplant 

application of inoculum and seed fungicides and application of fresh 

inoculum and fungicide separately and in combination. 



CHAPTER II 

LITERATURE REV~W 

The inoculation process consists of treating legume seeds with a 

suitable strain of nitrogen-fixing baGteria before the seeds are 

planted. Whep. the young plant begins to grow, the bacteria invade the 

root hairs and multip'.ly in large numl:>ers. Growths called nodulE?s then 

begin to form on the roots. The bacteria live in these p.odules and 
I 

through a symbiotic process i<nown as nitrogen fixation, enable the 

:plant to convert atmospheric nttrogen into 1;3.mino types of compounds 

of use to the plant (10). 

Fred, Whiting, and ijastings (16) relate the nitrogen fixing pro-

cess to the amounts of carbohydrates produced by the host plant. The 

greater the amount of carbo)1.ydrate in relation to the amino acids that 

are produced, the larger the amounts of nitrogen t~at will be fixed. 

Erdman ( 11) published a complete cross inoculation grouping for 

legumes common ir+ the United States. Allen and Baldwin (3) made a 

complete study of strains within several groups. They re:ported that 

there was a marked difference between strains in their ability to fix 

nitrogen. There was a change in the amq~t of nitrogen fixed by pure 

strains after successive passage through plant generations. 

Helz, BaJ,.dwin, and Fred (19) found that some strains of Rhizobium 

produced nodules, but did not increase the nitrogen content of the 

plant. Large nodules on the upper roots or taproots of the plant were 

3 
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beneficial to the host. Nodules produce(,i by bacterial cultures not so 

beneficial were usually scattered over the lateral roots. 

Iri. pot cult1,1res and p],.ot experiments :i,t was shown by Newton and 

Wyatt (25) that more effective strains of legume bacteria than those 

already present in tµe soil can be ~solated, 

Roberts and Olson (26) reported t~at certain strains of peanut 

Rhizobia were adapted better than others to fix nitrogen in poorly 

nourished plants, while among well nourished plants these (3trains were 

less marked in their effect. 

Fred, Baldwin, and McCoy (15) discussed the findings of numerous 

workers with respect to the factors affecting grqwt;h and survival of 

Rhizobia. In general, these are aerobic organisms, non-spore formers, 

with elemental requirements similar to those of other living orga:q.isms. 

Their growth was inhibited by antagon;i,stic substances produced by 

numerous other microorganisms, However, it is significant that various 

bacterial agents that have been found in the soil have much less 

effect on the RPizobia. 

Walker and Brown (30) have shown that the conditions of the soil 

with reference to organic matter, lime, and phosphate, have a much 

larger influence on the number of nitrogen fixing organisms i.n the 

soil than the frequency of ~rowth of the host plant. 

Thrornton (~$) found that the ~urvival of Rb.i.zobium organisms in 

a·Florida soil ~epended upon the availability of calcium, phosphate, 

and potass.ium, and upon aeration, moi~t,u;re, and pH. 

Wilson (32) observed that the most suitable strain of legume 

bacteria may not come in conta.ct with legum~ root ha.irs when the popu

lation is low tn the soil, When the a,vailable carbohydrate content of 
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the plant was curti3-iled, nodules suffered and disappeared. Giobel 

(17) showed that nitrogen fixation was best in plants well-supplied 

with nitrate and ammonia nitrogen during the early stages of growth. 

Walker and Bro~ (30) stated that recommendations for soil or 

seed inoculation should be based not only upon a knowledge of the 

cropping system to which the 1;,oil has been i;,ubjected, but also upon a 

knowl.edge of the s9il management practices that have been followed. 

According to Albrecht (1) some benefit due to inoculation of 

Spanish, pea.nut seed on unfertilized f) .. ots was obtained since inocµ-

lated plots outyieilded the uninoculated plots. Furthermorer the 

application of fertilizer in the absence of inoculation led to 

ip.creased hay production. The highest yields were harvested, however, 

:from plots on which qoth fertilizer and. inoculation were used. 

Nodulatio11 of plants gr-owing on plots fertilized and inoculated was 

consideral;,ly more abundant than in the case of plants from plots 

inoculated but unfertilized. Duggar (9) showed that the mean number 

of nodules on Spanish peanuts was found under most conditions to be 

signif:i,.cantly and posit;Lvely relatep. to the mean yield of peanuts per 

plant. The artificial inoculation of peanuts resulted in large 

increases in the numbe;r-s of both total. and large nodules and in mean 

increases of approximately 30 per cent in yield of nuts per plant (9). 

Invest:i..gations have shown that desiccation of inoculated crimson 

clover seed in a dry aoil is'detriµiental to the Rhizobium org1;tnisms 

( 8). Burton ( 8) obse;r-ved that effective strains of red clover nodule 

bacteria stored in sterile soils ;E'or several months undergo desiccation 
' . ' ' . 

into less efficient stI'ains. Alexander and Chamblee (4) showed that 
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exposure of inoculated seed t9 sunlight :resulted in less effecti,ve 

inoculation. 

Alexapder and Chamblee (4) stated tl;lat in many instances stand 

failure and poor legume vigor are known to be the result of inadequate 

inoci+lation even where standard inoculation procedures are followed. 

Fellers (13) st11died the viability of soybean and alfalfa organisms 

OR seed. Most of the organis!Ils diec;i during the first 24 hours, but 

a few persisted 6 to 9 mopths. Albrecht (2) showed that dry inocu-

lated alfalfa seed stored 10 days l:>efore being planted gave nodule 

production no greater th~ uninoculat,ed seed. From preliminary tests, 

Albrecht (2) concluded that tl,.e use of dry inoc-q,lants and preplant 

application of dcy inoculants prov:j_c;ies ease of manipulation at the 

cost of efficiency in nodule production" 

~eans and Erdman(22) showed that after 7 years of storage under 

oil, 190 ou.t of 620 straµis were viable but they varied markedly by 

cross-inoculation groups in survival and nitrogen fixing ability. 

The effectiveness of preservation of cultures under paraffin oil has 

been shown oy several invesi;,igators. Gordon and Smith (18) tested 

strains from 43 genera, including Rhizobium, and found the method 

satis;fa<;:tory during a 6-mopth period for all but 8 genera studied. 

H1;3.rtsell, (20) tested 456 strains rrepresenting 2~ genera. Their 

surviv~ time ranged from 1 month for 3 genera of Mycobacteriurn to 

11 years. :t;or E.scheric};lia coli. Unfortunately, no Rbizobia were 
,. ~ 

included in this study. Fellers (13) made a comparative study of 

agar, liquid, and soil and muck cultures, using plate counts as a test 

of nodulation. 'rhis study showed clearly the superiority of humus 

cultures. 
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Poor stands of peanuts may be caused by one of several conditions. 

Seed rot, however, is one of,' tp.e most common causes of poor stands 

(31). Much of t,p.e seed rot can be prevented by treating seed with the 

proper chemical disinfectant. According to Wilson (31), seed treatment 

serves two purposes. The disinfectant kills the organisms present on 

the seed surface that cause seed rotting and seedling disease. It 

also protects t,he seed against similar organisms that are present in 

the soil. Tl+is latter protection is especially important on machine

shelled seed because seedcoats are broken frequen.tly by the machine. 

Unless the seed ~re covered by a d:i,sinfectant, broken testae provide 

idea;J.. places for entrance of seed rotting organisms. This protection 

during germination gives the youpg seedling a better chance to become 

establ:i,shed before disease organisms attack and produce stem and root 

rot. 

In tests conducted by Albrecht (1), several seed disinfectants 

we.re tested for their influence upon Spanish peanut production" 

Arasan prQved to be the most effective" Yields of Spergon treated, 

inoculated plots indicated that this product was not injurious to 

inoc.ulation. Al],. seed disinfectants tested exerted a protective 

influence upon st?.Uds, but legume inoculation used alone gave a 

similar protective influence. There is considerable lack of agreement 

as to the ability of the Rhizobia to tolerate seed protect.ants when 

both are applied to the same seed. Results Qf some workers (5, 6f 23 1 

29) show that nodulation was not affected as a result of treating the 

seed with Ar~san, Phygon, or Spergon. Other data (21 1 24) show that 

the Rhizobium spec:i-es were killed by these same chemicals. 
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Recent work on humus cultures has been concerned largely -w:i.th the 

behavior of the bacteria in the presence of chemical seed treatments 

and with the v&lue of mixed cultures containing two or more Rh~~~ 

species. Erdman (12) found Spergon to be the only chemical which was 

not definitely fatal to the bacteria. 

Baur (7) obtained better result.s by bulking the cul.ture with 

large amounts of soil, muck, or similar mq.terial and so-wi.ng it in the 

dr:i,.11 row through the fertilizer attachment of a dril.l containing the 

chemically treated seed. According to Albrecht (1) 1 tests using 

machine shel.led, peanuts showed that inoculation of Spergon treated 

seed produced approximately 14 per cent, better stands than uni:nocu

lated seed treateo. with Spergon. Compatibility studies by Rubloff 

and Burton (27) using Rhizobia wit,h various seed chemicals showed it 

was necessary to consider each species separately as not all Rhizobium 

species were affected equally. 



CHAPTER III 

MATERIALS AND METHODS 

Fort Cobb and Perkins Field Experiments I and II 

The pe1311ut seeq. used in Experiment I of this study were supplied 

by the Kalo Inoculum Company. The treatments used are listed in 

Table I. Th1;3se treatments were applied to the seed by the Kala 

lnoculurn Company. 

Seed of certified Starr used in Experiment II were obtained from 

Oklahoma Foundation Seed, Inc. The treatments listed in Table I were 

applied immediately prior to planting. The inoculum and fungicide 

were combined on the seed to ensure good distribution. 

Experiments I and II were conducted at the Agronomy Research 

Station pear Perkins, Oklahoma, and at the Caddo Peanut Research 

Station near Fort Cobb, Oklahoma. 

The soil type in the plot area :near Perkins was a J\Torge loam. 

The 1;ioil type in the plot area near Fort Cobb was a Cobb fine sandy 

loam •. Peanuts were not grown on the plots near Perki.ns the previous 

year. 

Two hundred pounds per acre of 12-29-·0 fertilizer was broadcast 

and worked into the soil prior to seeding at the Perkins Station. At 

the Fort Cobb Station 200 pounds per acre of 8-32~,16 fertilizer was 

applied prior to planting. 

9 



TABLE I 

VARIETY, INOCULUM, AND FUNGIC.IDE TREATMENTS USED 
IN EXPERIMENTS ON THE AGRONOMY RESEARCH STATION 

NEAR PERKINS AND THE CADDO PEANUT RESEARCH 
STATION NEAR FORT COBB 

Variety 

Starr 
Starr 
Starr 
Starr 
Starr 
Argentine 
Argentine 
Argentine 
A.rgentine 
A:rgentine 
Spantex 
Spantex 
Spantex 
Spantex 
Spantex 

Variety 

Starr 
Starr 
Starr 
Starr 
Star:r 

EXPERI~T I 

Treatment 

Bacteria+ Oil 
Bacteria+ Thiram + Oil 
Thiram + Oil 
Oil 
Check 
Bacteria+ Oil, 
;Bacteria+ Th;i.raII) + Oil 
Thirarn + Oil 
Oil 
Check 
Bacteria+ Oil 
Bacteria + Thiram + Oil 
Thiram + Oil 
Oil 
Check; 

EXPERIMENT II 

Treatment 

Nitragin + Untreated 
Nitragin + Thiram 
Nitragin + Botran~Captan 
Ka.lo+ Untreated 
K;alo + Thiram 

Code 

B + 0 
T + B + 0 
T + 0 
0 
CK 
B + 0 
B + T + 0 
T + 0 
0 
CK 
B + 0 
B + T + 0 
T + 0 
0 
CK 

Code 

N+U 
N + T 
N + BC 
K+U 
K + T 

10 
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A randomized complete block design with :three replications was 

used at both locations. Plantings were made at the rate o.f 5 seed per 

foot of row ap,d 1 1/2 inches to 2 inches deep. The row spacings were 

40 inches for tests near Perkins and 36 inches for the test near Fort 

Cobb. The plots in both tests consisted of 2 rows 20 feet J,ong. The 

alleys bet we-en the ranges were 4 feet wide. Notes recorded during the 

growing season included emergence, vigor, and nodul.ation. 

Sixteen feet of the 2 row plots were harvested using a mechanical 

peanut digger. Soil was shaken from the plants by hand, and the pea

nuts were then allowed to cure in the field. The plants from each 

plat were threshed i;tlth a stationary thresher modified for nursery 

work. After curing at ambient temperatures the peanuts were cleaned 

and weighed.. The fruit yield per plot was then converted to pounds 

per acre of clean peanuts. 

Emergence counts were determined by actual counts 2 to 3 weeks 

after planting. Plant vigor was scored at approximately .5 weeks. 

Vigor scores were rated as 1 - excellent, 2 - good 1 3 - fair, 4 ·-· poor, 

and 5 - dying. Nodulation ratings were made on the tests near Perkins 

by taking 10 plaµts at random from each plot after the plots had been 

dug. Tney were scored from 1 to 5 according to the amount of 

nodules with 1 - excellent, 2 - goody 3 ·- fair, 4 -· moderate 9 and 

5 - poor q.S shown in Figure 1. No nodula.tion ratings were made on 

the test near Fort Cobb. 

The percentage of nitrogen was determined on forage samples from 

the tests near Perkins by use of the Micro Kjeldahl procedure. 



Figure 1. Visual Nodulation Rating Scale Used. I-' 
l\) 



1.3 

Greenhouse Experiment III 

Experiment III was conducted in the greenhouse at Oklahoma St.ate 

University, Stillwater. The treatments for the greenhouse experiment 

were the same as the ones used in field Experiment I (Table I). 

Six-inch pots were filled with Cobb sandy loam soil from the 

Caddo Peanut Research Station. Two pots were filled for each of the 

treatments. One pot of soil for each treatment was placed in a steam 

autoclave and sterilized at approximately 10 pounds pressure for 

2 hours. The other pot of soil was not sterilized. The pots were 

then transferred to the greenhouse where 5 seed were planted in the 

soil of each pot. 

The plants were thinned to 1 plant per pot after 2 weeks. A 

completely randomized split-plot design was used in the greenhouse 

experiment. The 5 inoculum treatments were replicated 3 times by 

using Starr, Argentine, and Spantex varieties as replications I, II, 

and III, respectively. 

The plants were harvested and separated into various parts, old 

leaves, new leaves, other mature plant parts (stems 1 leaves), roots, 

and fruit. The oven dry weights of each of these parts were recorded, 

Levels of calcium, magnesium, potassium, and iron were determined 

for the plant parts by digesting weighed samples in a 3~1 nitric per

chloric acid mixture and the digestates were ar:1alyzed by atomic 

absorption spectroscopy. 

The analyses of variance for the data in Experiments I~ 1 and 

III were calculated on the IBM computer at the Oklahoma State Univer

sity Computer Center. The coefficients of variation and the least 

significant differences were deterrrd.Led using a desk calcuJ_ator. 



CHAPTER IV 

RESULTS AND DISCUSSION 

The purpose of these experiments was to determine the effects of 

application methods of inoculum and seed fungicides on percentage of 

emergence and yield of Spanish peanuts. Results were obtained from 

four field experiments and one greenhouse experiment. 

Perkins Field Experiment I 

The mean percentages of emergence and detailed analysis of 

variance (A.OoV.) for peanuts receiv;Lng the various treatments in 

Experiment I at Perkins are summarized in Table II. All means were 

based on 3 replications of 2-row plots 16 feet long. 

In Experiment I at Perkins, the lowest emergence (36 per cent) was 

obtained from the oil alone treatment. The highest emergence (47 per 

c,ent) was obtained from the untreated check. The analysis of variance 

indicated a significant difference among treatments at the 5 per cent 

level of probability. The other treatments were not significantly 

different from the untreated check. The Spantex variety had 6 to 8 per 

cent higher emergence than Starr and Argentine (Table II). 

There was no significant increase in the vigor score due to treat

ments when compared to the untreated check. However, treatment bac

teria+ oil (B + 0) and oil showed showed a trend for reduced vigor in 

comparison to the other treatments (Table III). 

14 



TABLE IJ: 

MEAN PERCENTAGES OF EMERGENCE FOR THREE VARIETIES 
AND FIVE INOCULUM AND FUNGICIDE COMBINATIONS 

FOR.EXPERIMENT I; PERKINS, 1968 

Variety 

Se.ed Treatment Starr Argentine Spantex 

B + 0 53 37 41 

T + B + 0 4D 47 46 

T + 0 4) 42 52 

0 30 34 44 
Untreated 41 43 56 

Mean 42 40 48 

MEAN SQUARE FOR PERCENTAGE EMERGENCE, 
EXPER~NT I, PERKINS, 1968 

Source d.f. M.S. 

Total 44 
Rep 2 27.36 
Var 2 233. 59*'* 
Treat 4 160.69** 
VarXTreat 8 162.57** 
E.rror 28 37.37 

Mean 

44 

44 

46 

36 

47 

43 

** Jndicates significance at the 1 per cent level 
of significance. 

c~v. = 14.21 per cent 

Treatment L.SoD •• 05 = 10.3; .01 = 13.8 

15 



TABIB III 

MEAN VIGOR SCORES FOR TI-IR.EE: VARIETIES AND FIVE 
INOCULUM AND Fl)NGICIDE COMBINATIONS FOR 

EXPERIMENT I, PERKINS, 1968 

Variety 

Seed Treatment Starr Argentine Spantex 

B + 0 2.00 2o00 2.00 

T + B + 0 1.3.3 1.33 1.00 

T + 0 2.00 1.00 1.33 

Oil 2.00 2.00 2.00 

Untrec;1ted 1.67 1.33 1.00 

I)tlean 1.00 1.53 1.47 

MEAN SQUARE FOR VIGOR SCORESp 
EXPERIMENT I, PERKINSv 1968 

Sou.rcE;l 

Total 
Rep 
Var 
Treat 
VarXTreat 
Error 

d.f. 

l+l+ 
2 
2 
4 
8 

28 

0.20 
0.47'i." 
1.26** 
0©14 
0.10 

Mean 

2.00 

1.22 

1.44 
2.00 

1.33 

1.60 

* Indicates significance at the 5 per cent level 
of significance. 

** Indicates significance at the 1 per· cent · 
level of significance. 

C.V. = 19.76 per cent 

Treatment L.S.D •• 05; 0.5288; .01 = 0.7134 

16 
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Nitrogen detem1inations for the plant parts are summarized in 

Table IV. There were no significant differences for percentages of 

nitrogen. 

T.{IBLE IV 

ME:AN PERCENTAGES OF NITROGEN IN PLANT PARTS FOR THREE 
VARIETIES AND FIVE INOCULOM AND FUNGICIDE COMBINATION 

FOR EXPERIMENT Ij PERKINS, 1968 

Variety 

Seed Treatment Starr Argentine Spantex M.ean 

B + 0 2.07 L70 1. 58 1.78 

T + B + 0 1.44 1.79 2.02 1.75 

'l' + 0 1. 58 lo 81 1.05 1.48 

0 1.49 1.87 1.45 1,.60 

Untreated 1.76 1.7q '.l.eJ5 1~62 

Mean 1.67 1.79 1.49 1.65 

MEAN SQUARE FOifrPERCENTAGE OF NITROGEN IN 
PLANT PAR.TS, EXPERIMENT· I 3 PERKINS 1 ;l 968 

Source dofo MoS~ 

Total 44 
Rep 2 0.12 N~Se 
Var 2 0.33 N.S. 
Treat 4 0.13 N.S. 
VarXTreat 8 0 o2J N.S. 
Error 28 0.12 

NoSo = No statistical difference at the 5 per ce:p.t 
level of significa:t'l.ce. 

C.V. = 20.99 per cent 
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The results of nodulation ratings are summarized in Table v. 
There were no significant differences in the nodulation ratings among 

the various treatments. 

TABLE V 

MEAN NODULA.TION SCORES FOR THREE VARIETIES AND FIVE 
INOCULUM AND FUNGICIDE COMBINATIONS FOR 

EXPERIMENT I, PERKlNSy 1968 

Variety 

Seed Treatment Starr Argentine Spantex Mean 

B + O 4.20 3a60 3.97 3.92 
T + B + 0 4.00 4a23 3.80 4.01 
T + 0 4.23 3.97 4.07 4.09 
0 3.63 4.00 3.80 3.81 
Untreated 4.36 4a23 4.13 4.24 

Mean 4.09 4.01 3.95 4.00 

MEAN SQUARE FOR NODULATION SCORES, 
EXPERIMENT I, PERKINS, 1968 

Source d.f. Mo So 

Total 1~4 
Rep 2 Oa34 l\T.Sa 
Var 2 0.36 N.S. 
Treat 4 0.24 N.S. 
VarXTreat 8 0.06 N.Sa 
Error 28 Oa 10 

N.Se = No statistical differences at the 5 per cent 
leyel of significance. 

CoV. = 7 .90 per cent 
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Peanut yields obtained from Experiment I near Perkins are 

summarized in Table VI. A reliable ana1ysi::;; of these yields was not 

possible due to damage of some plots between the time of digging and 

picking. The extent of the damage is shown in Table VIL Plots 

delayed ip harvest due to rain showed a marked reduction in yield 

~omp,ared, with those harvested before the rain. The large variance 

for repl:ications was an indication of its effect. 

TABLE VI 

$fill POUNDS PER ACRE OF CLEAN AIR-DRIED PEANUTS 
FOR THREE VARIETIES AND FIVE INOCULUM 

AND FUNGICIDE COMBINATIONS FOR 
EXPERIM$NT I~ PERKINS~ 1968 

Variety 

Seed Treatment Starr Argentine Span.tex 

B + Q 1499 1240 1131 
T + B + 0 1458 1512 1281 
T + 0 1158 1022 1145 
0 1281 1635 1226 
Untreated 1485 1254 1240 

Mean 1376 1333 1204 

MEAN SQUARE FOR POUNDS PER ACRE 
OF CLEA..1\T AIR-,,DRIED PEANUTS v 
ExPERIMENT I, PERKINS~ 196$ 

Source d.f. Mo So 

Total 44 
Rep 2 7330*·*· 
Var 2 119464 
Treat 4 129819* 
VarX.Treat 8 63340 
Error 28 38749 

Mean 

1290 
1417 
1108 
1381 
1326 

1304 

* Ind;:i.cates significance at the 5 per cent level of significance. 
** Indicates significance at the 1 per cent level of significance. 
C.V. = l5.09 per cent Treatment LSoDo .05 = 329 j .01 = 444 
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TABLE VII 

YIE:µ) J;N POUNDS PER ACRE OF CLEAN AIB,-DRIED PEANUTS FOR THREE 
·VARIETJES AND FIVE INOCULUM AND SEED·FUNGICIDE 

COMBINATIONS FOREXPERIMENT I, PERKJNS, 1968 

Variety 
Seed, Total Number Treat. 

T:i:-eatmeni;, Starr Argentine Spantex Plots Damaged Mean 

~ + 0 ;i: 1308.11 1021.96* 940.20* 
II 1389.87 1062.84* 1185.47* 

III 1798.65 1635.14 1267.~3 
-
X 1498.87 1239 ~98 1130.96 4 1289.94 

T+B+O I 1021.96* 1348.99* 940.20* 
J;I 1716.89 1716.89 1021.96* 

];II 1635.14 t471.62 1880.41 
-
X 1457.99 1512. 50 1280.85 4 1417 .11 

T + 0 I 1021.96* 1103.72* 1103. 72* 
II 1021.96* 817.57* 981.08* 

III 1430.74 1144.60 1348.99 
,-

1158.22 1021.96 1144. 59 6 1108.26 X 

Oil I 1226.35* 1430. 74 1185.47* 
II 1021.96* 1512. 50 899.32* 

III 1594.26 1962.16 1594.26 
.,.. 

1280.85 1635.13 1226.35 4 1300.74 X 

Untreated I 1226.35* 858.45* 1226.35* 
II 1635.14 1308.11 1144.60* 

IIJ; 1594.26 1594.26 1348.99 
- 1485.25 1253.60 X 1239 .98 4 1326.28 

Tot~ No. 
Plots 
Damagec:l 6 6 10 

Variety 
Mean 1376.24 1332.63 :i.204. 55 

* Harvested after rain and crow d~mag~. 
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Fort Cobb Fi.eld Experiment I 

Resultq of Experiment I at Fort Cobq sh,owed that the lowest mean 

emergence (36 p<;,r cent) was obtained from the oil alone treatment. The 

highefit emergence (52 per cent) was obtai;ned from the untreated check. 

The analysis of variance indicated a significant difference among 

treatments at the 5 per cent level of probability. The bacteria+ oil 

(B + 0) treatment (40 per cent) closeJ.,y approached significance at the 

5 per cent level. Treatments Thi.ram+ bacteria+ oil (T + B + 0) and 

Thi.ram+ oil (T + 0) were not significantly different from the un

treated check. The Spantex variety showed the highest mean percentage 

emergence of the three varieties. The emergence percentages are sum

marized in Table VIII. 

No vigor scores for the treatments were·significantly better than 

the l,liltreated check. However, treatments of bacteria + oil (B +· 0) and 

oil alone showed a significant re9-uction in vigor when compared to the 

untrea;~~d check. V;igor scores yvi.th the analys;is of variance are sum

mariz<?d in Table IX. The mean fru:i,t yield at Fort Cobb ranged from 

3731 (o;Ll treatment) to 4376 poµnds per acre-(untreated check). The 

yields with the analysis of variance are-summarized in Table X. 

Perkins Field Experiment II 

The ;percentage of emergence for Experiment II at Perkins is sum

marized in Table XI. The plots receiving inoculum only as a treatment 

resulted in a :::;ignificantly lower percentage emergence than the plots 

receiving inoculum + seed fungi.c:l,.des. Plots receiving inoculum + 

Thirq.m (N + T) showed significantly better vigor than the plots 

receiving inoc;:ulum only (N + U and K + U) or inoeulum + Botran-Captan 



TABEL VIII 

MEAN PERCENTAGE EMERGENCE FOR THREE VARIETIES AND 
FIVE INOCULUM AND FUNGICIDE COMBINATIONS FOR 

EXPERIMENT I, FORT COBB 9 1968 

Variety 

peed Treatment Starr Argentine Sp ant ex 

l;3 + 0 53 37 4D 
T+B+O 45 45 58 
T + 0 49 46 52 

0 35 28 46 
Untreated 47 55 54 

Mean 46 42 50 

MEAN SQUARE FOR PERCENTAGE EMERGENCE~ 
EX..P.ERIMENT I, FORT COBB, 1968 

Source 

Total 
Rep 
Var 
Treat 
VarXTreat 
Error 

d.f. 

44 
2 
2 
4 
8 

28 

24.9 
228.6* 
352. 5'** 
130.7* 

53.6 

Mean 

4D 

49 

49 
36 

52 

46 

* Indicates significance at the 5 per cent level 
of s:Lgnificance. 

** Ind;i.cate:;; si.gnificance at the 1 per cent level 
of significan,ce. 

CeVo = 15.93 per cent 

Treatment LoSoDo .05 12.25; .01 16.52 
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TABLE IX 

MEAN VIGOR SCORES FOR THREE VARIETIES AND FIVE 
INOCULUM AND FUNGICIDE COMBINATIONS FOR 

EXPERIMENT I, FORT COBB, 1968 

Variety 

S~ed Treatment Starr Argentine Spantex M.ean 

B + 0 2.00 2.00 2.00 2.00 

T + B + 0 1.33 1.33 1.00 1.22 

T + 0 2.00 J,.00 1.33 1.44 

0 2.00 2.33 2.00 2.11 

Untreated 1.67 1.33 LOO 1.33 

Mean 1.00 L60 1.4.5 :)...62 

MEAN SQUARES FOR VIGOR SCORES, 
EXPERIMENT I, FORT COBBj 196t'i 

SourcE; d.f. MoS0 

Total l+4 
Rep 2 0.16 
Var 2 0042 
Treat 4 1.48*·* 
VarXTreat 8 0.23 
Error 28 0.13 

** Indicates significance at the 1 per cent level 
of significanc,e. 

C .. V. = 22.23 per cent 

Tr~atment LoS.D •• 05 = 0.603; .01 = 0.813 
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TABLE X 

MEAN POUNOS PER ACRE OF CLEAN AIR-DRIED PEANUTS FOR THREE 
VARIETIES AND FIVE INOCULUM AND FUNGICIDE COMBINATIONS 

· FOR EXPERIMENT I, FORT COBB~ 1968 

Variety 

Seed Treatment Starr Argentine Spantex Mean 

B+O 3472 4038 3720 3743 
T+B+O 4646 3763 4235 4214 

T + 0 4946 3887 4219 4350 

0 4310 3176 3705 3730 
Untreated 4507 4446 4174 4376 

Mean 4376 3862 4011 4083 

MEAN SQUARE FOR POUNDS 'PER ACRE OF CLEAN AIR-DRIED 
PEANUTS, EXPERIMENT I, FORT .COBB, 1968 

Sou;rce d0f. Mo So 

Total 44 
Re;P 2 2301835,J(i·lt 
Va.r 2 1050308* 
Treat 4 931804*'*' 
VarXTreat 8 429324 
Error 28 206310 

* Indicates significance at the 5 per cent level of 
significance. 

** Indicates significance at the 1 per cent level of 
significance. 

CoVq ::; 11.12 per cent 

Treatment L.S.D. .05 = 759; .01 - 1024 

24 
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(N + BC). These results are summarized in Table XL 

TABLE XI 

MEANS FOR FIVE INOCULUM AND FUNGICIDE COMBINATIONS FOR PERCENTAGE 
EMERGENCE, SEEDLING VIGOR, PLANT NITROGENw NODULATION SCORE~ 

AND YIELD OF CLEAN AIR-DRIED PEANUTS PER ACRE 
FOR EXPERIMENT II, PERKINS, 1968 

Seedling Plant Nodulation Yield 
Seed Emergenc~ Vigor Nitrogen Score lbs/acre 

Treatment % Score % 
N+U 29 2.0 1.84 2,.97 1199 
N + T 53 1.0 1.77 3.03 1144 
N + BC 45 1.7 1.85 2.20 1607 
K+U 39 1.7 1.77 2.37 1539 
K + T 51 1.0 1.67 3.40 1458 

Mean 43 1.5 1.78 ~.80 1389 
c.v. % 10.6 38.73 7.9 24.9 23.0 
LoS.D. .05 8.6 0,729 N.S. N.S. N.S0 
L.SoDo .01 12. 5 1.790 NoSo N.S. N.S. 

MEAN SQUARE FOR PERCENTAGE EMERGENCEy SEEDLING VIGORv PLANT 
NITROGEN, NODULA,TION SCORE, AND YIELD OF CLEAN AIR-DRIED 

PEANUTS PER ACRE, EXPERU1ENT II , PERKINS, 1968 

Emergepce Seedling Plant Nodulation Yield 
Source d.f. % Vigor Nitrogen Score obs/acre 

Total 14 
Rep 2 175.2* 0.07 0.058 ~.0200 240965 
Treat 4 288.0** 0.60* 0.015 0.7425 128411 
Error 8 20.9 0.15 0.020 0.5550 102825 

* Indicates significance at the 5 per cent level of significance. 
** Indicates significance at the 1 per cent level of significance. 

Chemical determinations were made on the vegetative parts for per-

centage of nitrogen. These results are summarized in Table XL There 

were no significant difference9 in the percentage of :nitrogen among the 

different treatments. 
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Noo.ulation ratings were made on the plots in Experiment II using 

the same procedure as used for EJ.'})eriment I. These rE;sults are 

summarized in Table XIr The analysis of variance showed no significant 

difference for nodulation among the treatments in Experiment IL It 

was noted that all of:,1'..he )plots-1 ,in ,E?{periment II had more nodulation 

than the plots in Experiment I. Results of nodulation ratings in 

Experiment II showed that plots receiving inoculum but no seed fungi

cide cµid inoculum + Botran-Captan had slightly better nodulation than 

plots receiving inoculum + Thiram. 

Fort Cobb Field Experiment II 

Th~ emergencEl percentages for Experiment II at Fort Cobb are 

sumrp.a:rized in Table XII. Plots receiving inoculum only as a treatment 

res'l,l.lted in significantl,y lowE/r percentage germination than the plots 

receiving inoculum + a seeo. fungicide. 

]?lots receiving inoculum + Thi;ram (N + T and K + T) showed 

significantly more desirable vigor than plots receiving inoculum only 

or tnoculum + Botran-Captan (N + BC). These results are summarized in 

Table XII. 

Mean yield of peanuts for Experiment II at Fort Cobb in 1968 are 

summarized in Table XII. There were no significant differences for 

yield among t~e treatment combinations. 



TABLE XII 

~S FOR FIVE INOCULUM AND FUNGICIDE COMBINATIONS 
FOR PERCENTAGE EMERGENCE 9 SEEDLING VIGOR, .AND 

YIELD OF CLEAN AIR-DRIED PEANUTS PER ACRE 
FOR EXPERIMENT II, FORT COBB, 1968 

Seedling 
Emergence Vigor Yield 

Seed Treatment % Score ;Lbs/acre 

N+U 33 2.0 4235 
N + T 58 1.0 4900 
N + BC 56 1.7 4779 
K+U 41 2.0 4855 
K + T 69 1.0 5369 

Mean 52 1. 5 4827 
c.v~ % 10.7 21.1 11.6 
L.S.D. .05 10. 5 0.491 l1LS0 
L.S.D. .01 15.3 0.751 No So 

MEAN SQUARE FOR PERCENTAGE EMERGENCEj SEEDLING VIGORw 
AND YIELD OF CLEAN AIR-DRIED PEANUTS PER ACREw 

EXPERIMENT II, FORT COBB~ 1968 

Seedling Yield 
Emergence Vigor lbs/acre 

Source d.f. % Score 

Total 14 
Rep 2 236.82** 0.065 614354 
Treat 4 604.24'*'* o. 765** 489805 
Error 8 31.38 00068 315798 

** Indicates significance at the 1 per cent level of 
significance. 

27 
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Greenhouse Experiment III 

Plants in Experiment III were harvested November, 1968. They 

were separated into various plant parts, oven-dried, and weighed. TJ;ie 

oven-dry weig;hts for the different plant parts are summarized in 

Table XJ;I;I:. 

The plants grown in unsterilized soil produced higher total yield 

than plants grown in si;.eri;J..ized so;Ll. The analysis of variance indi-
. . 

cated signi:t'ieance between ;=;ter:i,lized and unsteriJ,.ized soil at the 

5 per cent ,leirei, •. " $.ignificant differences were not indicated among 

th~ inoculum treatments. There was no signifieant interac\ion between 

the treatments. 

In an attempt to determine the possible cause of the decreased 

yield in stev;il,ized pots, chemical analyses of the different plant 

parts (newleG1,ves, old ],ea.yes, aqd roots) for percentages of calciu,m, 

magnesium, ~otassium, and iron were determined. The results of the 

cJ:\emical analyse~ with the detailed analyses of yariance are shown 

in '];ables XIV, JJl, XV:{:~ XVII, and XV;r:r;:: a 

Th~ q11alys:i,s of variance for percentage of calc~um in plant parts 

from sterilized and lfnsteri.lized soil indicated no significant differ-

en~es amo1+$ treatments. The percentage of calcium was higher in roots 

and new leaves from unsterilized than sterilized soil, however, the 

old leaves from plants in ~terilj_zed soil contained more calcium than 

th~ unsterili~ed soil. 

Th,e analysis of variance for percentage:=; of magnesium indicated 

no f!ignif:Lcant differences for the new leaves between the sterilized 

and um,t~ri1i:z;ed soil. The old leaves from the unsterilized soil were 



Treatment Ster. 
--

B + 0 1.300 

T+B+O L,933 

T + 0 1.600 

0 10700 

Untreated 
Check 2.367 

-
X 1. 700 -

TABLE XIII 

MEAN GRAMS OF DRY MATTER FOR EACH OF FIVE INOCULUM AND FUNGICIDE 
TREATMENTS FOR ROOTS"' FRUIT, AND PLANTS PRODUCED .IN POTS 

WITH STERILIZED AND UNSTERILIZED SOIL IN THE 
GREENHOUSE EXPERIMENT, .STILLWATER,. 1968 

Roots I Total Forage Total Plant Weight 

Ur1s~ero l __ x _ J _ s~_ero I Uu~~ero 1 x_ -~ s~~::risq 

- ··- - -----· ... - Ster. Unster. -X X 
··- ·-

I 1o683 50067 17.100 1LOS3 5.667 12.133 8.900 2c0b7 12.033 31.300 21.667 

2.867 2.400 5.900 17.267 11. 583 5.667 13. 567 9.617 13.500 33.667 23. 583 

3.267 2.433 7.767 21.167 14.4671 6.133 14. 700 10.417 150500 39.133 27.317 

2.467 20083 S.000 16.600 . 120700, 8.500 11o567 100033 19.000 30.767 24.883 
' 

j 

3.333 2.850 11.200 15.167 13.183 9.300 12.133 10.717 22.933 30.633 26. 783 

2.000 2.290 7.747 17.460 120603 7.053 12.820 9.936 16.593 33.100 24.846 



TABLE XIII (continued) 

MEAN SQUARES FOR OVEN DRY WEIGHTS OF PEANUT PLANT PARTS 
FROM GREENHOUSE EXPERIMENT~ STILLWAT~R, 196$ 

Total 
Source d.f. Roots Fruit Forage Plan-ti Wt. 

T9tal 29 0.0910 26.2523 $.4303 62.1963 
Reps 2 

Ma:in fl0ts 
Tl 1 7.00.30 707.6163 249.40g3 2043. 5253 
Error 2 0.0610 21.3563 10. 5363 66.$$43 

Subplo~s 
i'2 4 1.1355 10. 752$ 3.037g 32.3420 
T1 x T4 4 0.20$$ 21.8972 10. 7908 64.4353 
Error 16 o.49gg 13o6S22 5.$$5$ 35.2274 

Grand Mean 2.290 12.603 9.936 24.$4q 

1.s.n. .05 Mainpl.ot 0.672 l2o5S $.$33 22.26 
Subplot NeS. 1'LS. N.S. N.S. 

c.v. % Mainplot 10.7$ 36.67 32.67 32.92 
Subplot 30.$4 29.35 24.42 23.89 

T1 = Sterilization 

T2 :::: Inoculum 
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TABLE XIV 

~ PERCEN7'AGES OF CALCIUM, MAGNESIUM~ POTASSIUM, AND IRON 
FROM NEW LEAVES, OLD LEAVES, AND ROOTS FROM PLANTS PRODUCED 

IN P01S WITH STERILIZED AND UNSTERILIZED SOIL 
IN GREENHOUSE EXPERIMENTf STILLWATER, 1968 

Concentration in Per cent 1} 

Leaves Roots y 
YOWlg 'ij Old J/ 

E:l.ement Ster. 5) Unster. Ster. Unster. Ster. Unster • 
.. 

CalciUill 2.9199 3.3160 3.0593 2.7971 o. 8213 1.0840 
Magnesiwn. O.Lt2.20 0.4773 0.4691 0.5566** 0.4:1,73*'* 0.3319 
Pot,;1s1;1ium 1.4713* 1.0904 1.2276 1.1741 1.0603** o. 5985 
IJ;"on 0.0272 0.0149 0.0345 0.0301 0.1107 0.1269 

* Indicates si~ificance at the 5 per cent level of significance. 
** Indicates significance at the 1 per cent level of significance. 

"1J. Mean of five treatmentso 
y Leave~ take;n from apical portj_on of plant. 
1! Lowest leaves to soil surface. 
"'£1: ~oot cut at abscission zone. Y StE:rrilj_zed, in steam autoclave as described in Materials and Methods. 



lB + (Q) 

~ ffliR'GiEff[A[GJES OF (CAJlfGJOOM Fi.OR FTIYE fflOCULTIM AND SEED FUNGICIDE TREATMENTS 
l!A{l)R IDiliEM IJEAWE'Sil) om IEAWIS, ·JUID ll:IDOTS FROM PLANTS PRODUCED IN POTS 

\Wiffl S''if'il©RJ[iLIZED AilID UNSTERILIZED SOIL IN THE 
G11iaEiEill\ffl:ODSE ~T, STILLWATER, 1968 

-~ -·-

J Jffifew :iueawes Old Leaves Roots 
........ Jl ... 

~ Unster,. 1 
- Ster • Unster. :Sil:!er®. ~ U[;l,Eter,, X . ~-.~ber,. 

'.2:,,1SSf93 3.®3933 3®Hiit3 3 • ..3003 ! .2.8790 3.0S97 0.7267 1.1800 
I 

'!' + !Bl + :0 

"[' tr (Q) 

2 .• 15~0'.G 

3"'(Q)B33 

3 '6133 i 'flt' I ' ' I 3,.1017 
! 

3 2'133 i :s. !.. '. i 3~1'783 

3 .. 1927 2.7767 2.9847 0.9067 1.1200 

2~7800 1 2,.6567 2§7183 0.7933 1.2333 
((}) 2,.:6933 3.24130: ' . ' ! 2 '9~6,-, ·.o. t.;, ·' I 2.94,67 2.8800 2.9133 0.8800 0.9600 

r3,,333.3 3 fl,/!(,r- 1 
3.,19,67 1®0'76'7 2G7933 2.9350 0.0000 0.9267 t'.'"\,;J. :•\," ii - ~ .. ! 

2,.919,s ,, ii 3~0399 3.,0593 ! 2~7971 2.92B2 o. B213 1.D840 3~.J1(b'.0 :/ 
i 

-
X 

0.9533 

1.0133 

1.0133 

0.9200 

0.8633 

009536 



TABLE Xlf (continued) 

A.00V. WITH MEAN SQUARES FOR PER CENT CALCIUM IN 
NEW LEAVES, OLD LEAVES, AND ROOTS FROM THE 

GREENHOUSE EXPERIMENTy STILLWATERi 1968 

Source d.f. New Leaves Old Leaves Roots 

Total 29 
Reps 2 0.0262 0.4959 0.0714 

Main Plots 
Tl 1 1.1769 o. 5153 0.5174 
Error 2 0.2565 0.0585 0.0731 

Subplots 
T2 4 0.0507 0.1103 0.0246 
Tl x T2 4 0.03431::, 0.0401 0.0457 
Error 16 0.1359 0.1101 0.0494 

Grand Means 3.0.399 2.9282 0.9536 

L.S.D. ~05 Main.plot NoS. N.So N.S. 
Subplot NoS. NoS. N.S. 

CoVo % Mainplot 16.66 8.26 28.35 
Subplot 12.13 11.33 23.31 

Tl = Sterilization 

T2 = Inoculum 
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TABLE XVI 

MEAN PERCENTAGES OF MAGNESIUM FOR FIVE INOCULUM AND SEED FUNGICIDE TREATMENTS 
FOR NEW LEAVESj OLP LEAVES, AND ROOTS FROM PLANTS PRODUCED -.IN 

POTS WITH STERILIZED.AND UNSTERILIZED SOIL IN 
GREENHOUSE EXPERIMENT, STILLWATER, 1968 

l Old Leaves , I · . ' . . Roots New Leaves 1~==--=---===~~-E~=-- -
~t~-~-'-

= 

Ster. _Lunstero l ___ x __ Ster. ~nster. L - Unster. -Treatment X X 
- =- = --- -·-··-===-=-~--~---r--·-------- ·-·---~-=-------·· --

B + 0 004215 005293 0.4754 004690 006210 o. 5450 o. 5113 0.3307 004210 

T +B + 0 0.4523 0.4600 0.4562 o. 5089 o. 5698 o. 5394 0.3880 0.3713 0.3797 
T + 0 0.3659 0.4233 0.3947 0.4396 0.5217 0.4806 0.3007 O 0 3433 0.3620 

0 Oo43:;J 0.4386 0.4370 0.4864 O. 5109 0.4986 003707 0.3107 0.3407 
Check 0 ''J,1;_'7 n ·-31::'3 00Lg50 0.4414 o. 5596 Oo 5005 004360 0.3303 003697 

0::1; I :::7~3 - 0.4496 0.4691 0.5566 o. 5128 0.4173 0.3319 0.3746 X 
-

v 
+ 



TABLE XVI ( continued) 

A. 0. V. WlTH MEAN SQUARES FOR PER CENT MAGNESIUM IN 
NEW LEAVES, OLD LEAVESv AND ROOTS FROM. THE 

GREENHOUSE EXPERIMENT~ STILLWATER~ 1968 

Source d.f. New Leaves Old .Leaves Roots 

Total 29 
Reps 2 0.0080 0.0119 0.0042 

Main flats 
Tl 1 0.0230 0.0575 0.0548 
Error 2 0.0019 0.0009 0.0003 

Subplots 
T2 4 0.0077 0.0047 0.0053 
T1 x T2 4 0.0037 0.0037 0.0071 
Error 16 0.0035 0.0052 0.0047 

Grand Mean 0.8792 0.5128 0.3746 

1.s.D. .05 Ma:i.nplot NoS. 0.0816 0.0471 
Subplot 1\ToSo N.S. N.So 

c.v. % Mainplot 4°9.5 5.85 4.62 
Subplot 6.73 14.06 18.30 

Tl = Sterilfai,ation 

T2 = Inoculwn 
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TABLE XVII 

~ .JPE!mC~S OF PO'l'A'SSIDM· FOR FIVE INOCULUM .AND SEED FUNGICIDE TREATMENTS 
FOR 11\fflM I.EAVES, OLD IEAVESi AND ROOTS FROM PLANTS PRODUCED IN 

IDTS wrm STERILIZED AND UNSTERILIZED SOIL IN ' 
~OUSE EXPERIMENT, STILLWATER, 1968 

Youmg Leaves L Old Leaves _l_ Roots 

~nstero ; :x Titer G ~Tns=t=er~o-J~' ==x=-==:1:e=s=t=~~=-~=.-==c=''=;=n=st=e=ra;-a, .===,>='--x-
B=' .=,!!-=. =o=-==~1=: ~=4=.i/4=9~7~="[~ 1o0433 ! 1.246.5 11:6070 ~-L1230 1.3650 L2340 =O~o==57=9=0==:1a=o=.=9=0=6-5 

'f + :iB + 0 l .. S393 '., L0'7?7 1 L]i._585 L1343 L4013 1.2678 0.9570 O. 5600 O. 7585 i 
''lt' + <D 1~41643 L0277 \ 1..2460 1.24-23 L1376 1.1900 1.0416 0.6187 0.8302 

i 

-
X 

1"' ;29:20 1,o09 50 

JL,3113 l.20,$.3 !
! 1»1935 : 

i 

1 .. 2598 

1.

1 
1.2008 i I 

101387 101800 

L0157 L0283 

1.2276 1.1741 

1.1593 0.9927 0.6633 0.8280 

100220 1Qo760 005717 o.s23s 

1.2010 1.0603 0.5985 0.8294 

\.; 
C 



TABLE XVII (continued) 

A.OoVe WITH MEAN SQUARES FOR F"ER CENT POTASSIUM IN 
NEW m.AVES, OIJ) LEAVES, A.ND ROOTS FROM THE 

GREENHOUSE EXPERIMENTv STILLWATER, 1968 

Source d.f. New Leaves Old Leaves Roots 

Total 29 
Reps 2 0.0886 0.1615 0.0174 

Main Plot 
Tl 1 1.01583 0.0215 1. 5989 
Error 2 0.0264 0.0505 0.00.30 

Subplot 
T2 4 O oOt,30 0.0979 0.0165 
Tl x T2 4 0.0974 0.1140 0.0234 
Error 16 0.0875 0.0810 0.0408 

Grand Mean l.2008 1.2001 0.8294 

L.S.D. .Q5 Mainplot 004422 No So 0.1491 
Subplot No So N.,So N.,So 

c.v. % Mainplot 12.68 1s.72 6.64 
Subplot 23.09 23.72 24.49 

T1 = Sterilization 

T2 = Inoculum 

37 



TABLE XVIII 

ME.AN PERCENTAGES OF IRON FOR FIVE INOCULUM AND SEED FUNGICIDE TREATMENTS 
FOR NEW LEAVESy OLD LEAVES, AND ROOTS FROM PLANTS PRODUCED IN 

POTS WITH STERILIZED AND UNSERTILIZED SOIL IN 
GREENHOUSE EXPERIMENT, STILLWATER1 1968 

New Leaves Roots 

Treatment jste~. - ,-u;~sterG L __ x __ l-;tero =Lunst~r.J - Ster. L~n_ster. X 

=~----- --- --- ---- - - -·----·---= ---= -

B+9 000671 000173 Do0422 0.0327 0.0306 0.0316 0.0923 o. 1043 

T+B+O 0.0190 0.0153 0.0172 0.0357 0.0400 0.0378 0.1602 0.1778 

T + 0 000107 0.0165 000136 0.0362 0.0203 0.0283 0.1078 0.1238 

0 000132 0.0153 000142 000335 000279 0~0307 0.1052 0.1187 

Check 0.0260 000098 0.0179 I Oo03/..3 0.0319 000331 0.0878 0.1097 

- 0.0272 0.0149 0.0210 0.0345 0.0301 0.0323 0.1107 0.1269 X 

-
X 

0.0983 

0.1690 

0.1158 

0.1119 

0.0987 

0.1188 

\;. 
0: 



TABLE XVIII (continued) 

A. 0 o V. WITH MEAN SQUARE FOR PER CENT IRON IN 
NEW LEAVES, OLD LEAVES, AND ROOTS FROM THE 
G~NHOUSE EXPERIMENT, STILLWATER, 1968 

Source d.f. New Leaves Old Leaves Roots 

Total 29 
Reps 2 0.0013 0.0002 0.0002 

Main Plot 
Tl 1 0.0011 0.0001 0.0020 
Error 2 0.0009 0.00003 0.0037 

Subplot 
T2 4 0.0009 0.0001 0.0051 
Tl x T2 4 0.0007 0.0001 0.00002 
Error 16 0.0006 0.0002 0.0017 

Grand Mean 0.0210 0.0323 0.1188 

L.S.D. • 05 Mainplot N.S. N.S • N.,S. 
Subplot N.S. N.S. N.S. 

c.v. % Mainplot 142.85 16.95 51.20 
Subplot 116.97 43.88 34.71 

Tl = Steri;J..izati~n 

T2 :c Inoculum 
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significantly higher in the percentage of magnesium than old leaves 

from sterilized soil. The roots of plants from sterilized soil were 

significantly higher in the percentage magnesium than roots from 

unsterilized soil. 

The analyses of variance for percentages of potassium indicated 

that the new leaves, old leaves, and roots from the sterilized soil 

were significantly higher in potassium than new leaves, old leaves, 

and roots from unsterilized soil. 

The analyses of variance for percentages of iron in plant parts 

from sterilized and unsterilized soil indicated no s.ignificant differ

ences at the ,-,5 'per cent 1level. .· The percentages of iron tended to 

be highest in new and qld le~ves from sterilized soil. The roots from 

unster:i,J .. ized soil were higher in percentage of iron than those from 

the sterilized soil. 

There were no significant differences in the chemical composition 

due to inoculum treatme:pts of the peanut plant parts analyzedo There 

were no significant interactions between the treatments for any of 

the four elements. 



CHAPTER V 

SUMMARY AND CONCLUSIONS 

The objective of these field and greenp.ouse experiments was to 

determine the emergenqe and yield of peanuts receiving various inoculum 

and seed fungici9-e treatments. Field experiments were conducted at 

two locations, the Agronomy Re.search Station near Perkins, Oklahoma, 

and Caddo Peanut Research Stat:i,on near Fort Cobb, Oklahoma. Green~ 

house studie.s were conducted in pots filled with Cobb fine sandy loam 

soil from the Caddo Peanut Research Station. 

The soil for the greenhouse test was sterilized to kill the 

Rhizobium already present in the soil. The treatments were duplicated 

in a set of pots contq.ining UJ;lsteri.lized soil. Sterilization of soil 

resulted in a marked decrease in yield of peanuts for all of the 

inoculum treatments over those gr01,m. in unsterilized soil. In an. 

attempt to determine the cause of decreased yields from sterilized 

soil chemical analyses of tne peanu,t plant parts were determined. 

Fort Cobb and Perkins Field Experiments I 

Results from field Experiments I at Perkins and Fort Cobb are 

summarized as follows: 

1. There was no:significant increase in emergence for the plots 

receiving preplant applicat:i,ons of nitrogen fixing bacteria and/or 
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seed fungicides. Stands were significantly lower on plots receiving 

the oil alone treatment than the untreated check. 

2. Vigor scores were significantly lower for the plots receiving 

bacteria+ oil (B + 0) and oil treatments. 

3. There were no significant differences in the nodula.tion 

ratings of plots receiving the different treatments. 

4. There were no significant differences among treatments in the 

percentage of nitrogen in the plant parts. 

5. Results of this experiment indicate that preplant application 

of inoculum and seed fungicides to peanut seed by using oil as a 

carrier may actually be detrimental to peanut stands and vigor. 

Fort Cobb and Perkins Experiments II 

Results from field Experiments IJ; near Perkins and Fort Cobb 

include~ 

1. Plots receiving fresh inoculum + seed fungicide showed a 

higher rp.ean percentage emergence than plots receiving inoculum onl.yo 

2o Vigor scores were significantly higher in plots receiving 

inoculum + seed fungicide. 

3. Nodulation ratings were higher for plots receiving inocul.um 

only and inoculum + Botran-Captan than for plots receiving inoculum + 

Thiram seed fungicide. The plants in Experiment II showed more 

nodulation than plants in Experiment I at Perkins. 

4. There were no significant differences in the yields in 

Experiment II near Fort Cobb. 
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Greet1.house Experiment III 

Results from the greenhouse experiment are summarized as follows~ 

1. a Sterilization of soil si.gn.ifi.cantly reduced the oven-dry 

weight of pea:r:J.1t plants compared with those grown in unsteril:Lzed soil. 

2a There were no significant differences in yield among the 

icocul1Jm treatments whether growc, i.n sterilized or unsterilized soil. 
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