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INTRODUCTION

Mungbeans, although classed as a minor crop, are widely grown in
Oklahoma for hay, seed, green mamure, and as a summer cover crop. In
the United States, Oklahoma ranks first in the production of mungbeans,
Approximately 55,000 acres were planted to mungbeans in Oklahoma in 1948,

the same amount in 1947, and 110,000 acres im 1946 (1),

One of the principal uses of mungbean seed is for sprouting purposes.
Many of the commercial mungbean sprouters have been prejudiced against
Oklahoma-grown mungbeans, claiming that the sprouts rotted. Until this
study was begun, very little experimental work had been done on this prob-
lem, yet the survival of the Oklahoma mungbean industry is dependent upon

eliminating or reducing the rotting of sprouted mungbeans,

This study of the fungus flora of Oklahoma-grown mungbeans has been
undertaken as a contribution toward making Oklahoma-grown mungbeans more
acceptable to the sprouting trade, through an investigation of the causes

of sprout rotting.

LITERATURR REVIEW

A survey of the literature pertaining to mungbean diseases indicates
that very little work has been done in this field, In searching for useful
material, a survey was made of all bean diseases reported from the years
1918 to 1948 inclusive, Only a few reports of mungbean diseases have been

published, and very few of them refer to fungus diseases.
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Welles (9) reported that Cercospora cruenta Sacc, was the csuse of a
nev leaf spot disease of mungbeans in the Philippines in 1925, Coons (2)
reported that mungbeans were severely affected with an undetermined stem
rot in Chester County, South Carolina., Siderie (7) found mungbesns sus-
ceptible to most species of Pythium., A leaf spot of mungbeans caused hy
Phyllosticta phaseolina Sacc,, was reported in New York, and a root rot

caused by Phymgtotrichum W'I(Shnr) Dug., was reported in Texas,
both for the first time according to Dana (3). Larsh (4) surveyed Okla-

homa mungbeans and found Sclerotium bataticola Taub, Preston (5, 6) listed

Erysiphe polygoni D.C., Sclerotium rolfeii Sacc., Sclerotium bataticols.
and Nematosporas coryli Peglion as having been found on mungbeans in Oklahoma.

Tervet (8) mentioned that frost-injured seedes were more likely to be
infected by fungl and bacteria than noninjured seeds in his work on soy-

beans. A situation very similar to that was found in Oklahoms-grown mungbeans.

_MATERIALS AND METHODS

All of the experiments reported herein were conducted either in the
laboratory or in the greenhouse at Oklshoma Agricultural and Mechanical
College, Stillwater, Oklahoma, The varieties and selections of mungbeans
used in the verious experiments were furnished dy Prof. L. L. Ligon of
the Department of Agronomy of the same institution. The seeds used included
Oklahoma Selectior L4, variety Purdue, Oklshoma felection 12, variety Gol-

den, variety Stritzka, Indian 8257, and Oklahoma 12-4347,

Seed Tests.
Seeds were surface-sterilized and planted in potato dextrose agar in

Petri plates. A mathod was devised whereby exact timing and agitation of
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the seeds to secure the maximum effect of the solutions involved, was accom-
plished. Seeds were placed in a sterilised wire mesh strainer until a
eingle layer of them covered the bottom. Sterilisation consisted of soaking
the seeds for two minutes in a 1:1000 mercuric chloride solution, followed
by eix rinses in sterile distilled water., The sterile water wee placed in
eterils, covered Petri plates just prior to use, and the seeds were trans-
ferred from one plate to another and poured fmm the strainer into the sixth
plate, The geeds were then transferred aseptic-lly to Patri plates of

potato dextrose agar, and were stored at 30° C,

After two days, counte were made of the number of seede sprouting,
the rumber not sprouting, and those showing fungi, bacteria, and weevils,
Callobruchug maculatus ¥, Thoge geeds not sprouting were kept at the same
temperature for ten days and exsmined daily as & check on delayed germination,

Usually, mungbeans will sprout within 36 hours after planting in agar,

Soil Tests for Soil-borme Agents.

Seeds were planted in sandy loam and in clay loam obtained loecally,
Those plante d=mping off or showing wilt symptoms were placed in sterile
Patri platee and carried to the laboratory where sections of the stems werse
cut just above the soil line, surface-sterilized, and planted on potate
dextrose agar in order to determine the agente involved. Isolations were
made in triplicate of each fungus found growing from the seeds and stem
sections, on the agar. A platinum hook was heated until red, cooled, and
used as a means of transferring fungi from the Petri plate to potato dextrose

agar slants, All of the fungi isolated were stored in an incubator at 30° C.



Tests of Fungi.
An attempt was wade to determine the pathogenicity to mungbeans of

representative fungi from each major group isolated. Sand was sterilized
by placing it in six-inch flower pots and saturating it with 5§ formalde-
hyde solution. The pots of sand wers covered after adding the solutien and
left covered for s period of 18 to 24 hours, Affer removing the covers, the
pots of gterile sand were 2llowed $0 alr from $wo to four days, depending

upon the humidity of the air ia the gressnhouse,

Pure cultures of the fungl to b2 tested were grown on potato dextrose
agar in Petri plates until spores were abundant, at which time tha spores
and mycelium were scraped from the surface of the sgar, and mixed with 15 cc
of sterile distilled water in 250 ml, flesks, Seeds to be tested wers
selected for their healthy appearance and surface-sterilized in 1:1000
mercuric chloride solution, After rinesing in sterile dietilled water,
they were placed in sterile Petri plates. After two minutes agitation,
the spore suspension was poured over the seeds in the Petri plate and al-
lowed to remain for two houre, The seeds were planted in the pote of
sterile sand using ten seeds in each pot with three replicatione for each
fungus tested, Controls were prepared under similar conditions, with
seeds sosked in sterile distilled water only for two hours prier to plant-

ing in the sterile sand, Counts were made on sprouts after 12 days.

Greenhouse tests were used as a preliminary check on sprouting seeds,

and as a means of testing for soil-borne fungi. Tests were made on 125
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ue@n of Oklahoma Selection 12, using untreated ueds._ planted in rows of
25 seeds each, grown in a sandy loam soll., The seeds were planted Febru-
ary 26, 1948, and emergence counts were made on March 4, 1948, at which time
91 had emerged and sppeared healthy. The plants were observed at interwals
and & final disease study was made on March 16, 1948 at which time 61 of
the 91 seedlings were healthy and the other 30 had wilt and disease symptoms.

Isoletions were made from the digeased plants,

Fungi isolated from the disemsed plants grown in the greenhouse included
Chactomium ep., Fusarium sp,, Eythium ep., Rhizoctonis sp., and Verticillium
glboatrum., Unfortunately, data on the freaquency of occurrence of these

diseases were not obtained.

One hundred seeds of the Golden variety were planted on April 26, 1948;
by May 6, 1948, only 55 had emerged, The seeds used were not treated and had
signs of weevil injury. Fourteen of the 55 sprouts were wilted in sppearance
and isolations from them wers made on potate dextrose agar. Upon digging up

the unsprouted seeds, several were observed to be infected with nematodes.

Other tests were made using a combination of wvarieties and selections of
Oklahoma Selection 12, Oklahoma Selection Lk, Purdue, and Stritzka. Ninety-
three seeds were planted in a flat of sandy loam on April 30, 1948, udng
33 seeds in two rows for Oklshoma Selection 4l, and 20 seeds per row for
the others. In this test, a count was mads on May 6, 1948. Fifty percent
of the Oklshoms Selection 12 seeds sprouted as compared to 39.9% of Ukia-
homa Selection 44, 60% of Purdue, and 658 of Stritzka, An oversll average

showed & sprout percentage of 53.7% es presented in Table 2.
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Oklshomn Selection LI,

Seeds were planted on potato dextrose agar, using 246 seeds of Cklahoma
Selection Uil harvested before frost, with eir seeds per replication. Counts
were mede of the heslthy eprouts, the disessed seeds, the fungus~infected
seeds, the baciaria.infacted seeds, and the weevil-.infested egeeds. Thie gave
s general comparison of some of the factors interfering with the production
of a heslthy crop. Of the 246 gesds planted, 79.7% wers heslthy =nd 20.3%
were diseased, including 6.1% fungl, 2% bacteria, and 12,28 weevils as shown

in Table 3,

Oklahoma Selection U4k sfrggjedz,

Tests of 188 =eeds which had been harvested after & frost, were made on
the basis of number of healthy plants, mmber of sseds per replication, seeds
infected with fungi, seeds infected with Vacteria, and seeds showing no signs
of infection, yet falling %to sprout, Table & lists & complete count of each
replication., Of 188 seeds tested, 58, 5% were healthy, 20,2% showed no growth,

16% bad fungus disesses present, and 5.3% had dacterial diseases.

It was observed that 49 of the 183 geeds tested were of a beige to a
light brown color due to the frost. The normsl bean of this selection is
a light greea color. The seeds wers checked us they appeared in the plates
of healthy beans, using the healthy beans as a control. Of these frozen
sseds, only 6.1% of the seeds sprouted, 39% had fungi, and 4% had bacteria.
The remaining 50.9% had no sign of 11fe and showed no organisms that would
pﬂnn.t' their growing, This shows a decided reason for not using frosted

seeds as 2 seed crop or for sprouting purposes.

Yarioty Purdue Seed Tssis.
Teste were organized for Purdue mungbeans in the game manner as those
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for Oklahoma Selection 4% with the exception that there were no froszen
gseede in the test. A few weevil eggs were noticed on some of the seeds,

g0 a count was made of those seeds not sprouting due to the weevil larvae
within the cotyledons and other weevil damage, This information is listed
under ‘Yweevils® in Table 5, With this variety, 330 sceds wers tosted.

The seeds were surface-sterilized and rinsed in sterile distilled water
prior to planting them on the sger plates, Fifty-five replications were
used, with 6 seeds per replication, The seeds showed a fungus infestation
of 5% a bacterial infection of 8%, and a weevil infestation of 9.4%, making
a total of 20.9% diseased and 79.1% heslthy by actusl count., Table 5 pre-
sents a detailed account of each replication. The overlapping of the mumber
disensed and the total of the three causal agents, namely fungi, bacteria,
end weevil, is due to the fact that some seeds were infested with weevil

and fungi or weevil and bacteria at the same time,

Oklehoma Selsction 12,

Thie material was based upon tests of 300 seeds using surface-~sterilized
seeds and planting them June 10, 19453, The emergence counte wers made on
June 14, 1948 and showed a percentsge of 98.7 healthy plants snd 1.3 diseased
plante, including 0,3 with fungi present, 1.0 with weevil, 2nd O with bacteria,

The date for this variety are given in Table 6.

Variety S
Three lndred seede were tested on sgar vlates uneinge 50 replications of

6 seeds esch, The healthy plante showed » percentase of 05,7, the disessed
b,3 the fungi totaled 1,3, the bacteria 0.7, and the weevil 2,4, The seeds
vere surface-gierilized snd planted on May 28, 1948, and checks were made
Moy 31, 1088, The iselation and sprouting data for the variety Stritska

are given in Table 7,



Indian 8257.

Of three hundred seede used, a total of 248 were healthy (82.7%);
52 were diseased (17.3%), 31 had fungi present (10%), 5 had bacteria
present (2%), and 18 had weevil infestation (6%). Tests were started

June 8, 1948, and the data shown in Tabls 8 were obtained June 10, 1943,

Oklshoma yariety 12-4347.

The seeds were set out June 5, 1948, and counts were made June 7, 1948,
as shown in Table 9. The total counts made of the three hundred seeds
showed that 236 had sprouted (95.3%); 14 wers diseased (4.7%), 1 had a

fungus present (0.3%), 2 had bacteria present (0.7%), and 11 had weevil

damage (3.7%).

Golden wariety.

Fifty-four replications were used with sir seeds per Petri plate of
agar. The seeds were planted May 21, 1948, snd counts were made on May 24,
1948, Of the 324 seeds planted, 284 (87.7%) had a healthy appearance, 40
(12,3%) were diseased, 10 (3.1%) were showing funsi present, 21 (6.5%)
had bacteria present, and 8 (2.5%) had weevil damage. An account of esch

geed is shown in Tsble 10,

An overall average of the seed t2sts, excluding the frozen eeeds, shows
88.4% healthy plants and 11,58% diseased, of which 3,74% were infected with
fungi, 2.84% were infected with bacteris, and 5,35 were infested with
weevils, A summary of diseased and healthy seeds is shown in Table 11,

Since some of the weevil-infested seeds had fungi and bacterie present, there

ie a difference of 0.30% in the total of the three and the total diseased.

Seed-borne fungi isolated, aceording to the freguency of their occur-
rence, weral ggargii';tm ‘ngg' r, other Aspergilluse sp., Rhizopus stolonifer,
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Alternsria ep., Curyularis sp., Mucor ep., Helmipthosporium sp., Peni-
eilljum sp., and Fusarium sp.

Teste were srrznged to learn the effeets of the various fungi igclated
upon the mungbesn varieties and seleetions. Three replications of ten seeds
each were used for each fungus, using a six-inch pot of sterile sand, Con-
trols consisted of 30 uninoculated seede planted in three replications. The
seeds were selecied for their healihy sppesrsnce, surfesce-sterilized, and
planted under aseptic conditions. Thae fungi tested were grown on poiato
dextrose agar in Petri plates and after sporulating were scraped into a
flask of sterile distilled water where a spore suspension was made by agi-
tation., Another group of seeds of the same variety were selected for their
heel thy appearance, surface-sterilized, and suspended in the spore suspension
for twe hours prior to planting, They were set out June 26, 1948, and results

were recorded July 8, 1948,

Oklghoma Selection 4k,
Tests were made of Alternarip sp., Curvularis sp., Mucor sp., and
Rhigopug gstolonifer using three replications of 10 seeds for the fungus

and the control respectively.

The species of Alternaria tested for its effect on Oklahoma Selection
bis geede shoved little capacity to prevent the seeds from sprouting, as
shown by the faect that in the three pots of sterile sand using ten inocu-
lated seeds per pot, 9. 10, and 10 seeds sprouted favorably, averaging
9,7, while the same mumber of control seeds, soaked in sterile distilled

water for two hours averaged 10 healihy sprouts.

Curvalsrig had mo detrimental effect on the seeds inoculated and averaged

10 healthy sprouts both for the inoculated seeds and the control.
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Mucor was tested in the same manner and showed no harmful results as

an average of 10 was shown for the inoculated seeds and the control.

Bhisopus gtolomifer showed a sprout coumt of 9, 10, 10, aver.ging 9.7

with the control aversging 10. Wone of the sprouting failures sre eigni-
ficant, inagmuch seg the eeede used are subject to internsl diseases vwhich

could prevent at least one out of 30 eeeds from sprouting.

Oklebome Selection 12.
Au clive green speciee of Agpergillue wae used to inoculate the seceds,
and when the sprouts were counted ten deye later, they showed 10, 9, &,

everaging 9 sprouts for the incculated, arnd 10 sproute for the control,

Indien 8257.
Aspergiling nizer wee tested on this seed by the spore suspension method

with the count of 9, 9y 10, aversging 9.3 for inoculated seeds and a contrel

count of 10, 9o 10, averaging 9.7.

Purdue variety.
A test with Rhizopus stolonifer showed a count of 9, 9, 7, averaging

8,3 for the inoculated seeds and a contrel count of 10, 5, 10, averaging

8e3e

Chaetomium sp, showed = count of 8, 9, 10, averaging 9 for the inoculated

seeds =nd a contrel count of 10, 10, 10, everaging 10,

Rhizoctonla golsnl was tested in three replications; howaver, one sterile
pot had a solid bottom and the formaldshyds solution had not vaZurized as 1t

had in the ether pote surrounding it. This esused a failure of the seeds to
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germinate, which was verified by removing them for inspection. The two
pots that had heslthy seeds showed 2 count of 8, 5, averaging 6.5 for the
inoculated seed and a control count of 10, 10, averaging 10 for the non-

inoculated seed.

Fugarium sp., was subjected to the same tests as Rhizoctonis solani re-
sulting in a count of 10, 8, averaging 9 for the inoculated seed and 2 con-

trel count of 9, 9, averaging 9.

Golden Variety.
v i11 alboatrum was isolated from a stem section of this variety

and it seemed wise to test its pathogenicity using a spore suspension to
soek the seeds, Of three njlicatiom using 10 seeds per replication,
planted June 28, 1948 and examined July 8, 1948, the spore-soaked seeds
showed 9, 9, 10, averaging 9.3, as compared to a control count of 10, 10,

10, averaging 10,

A summary of the seed teste using spore suspensions shows that an ine
Jurious effect on mungbean germination is exercised by Rhizoctonia solani,
Verticillium alboatrum, Aspergillug sp. and Chaetomium sp. Those fungi of
doudbtful pathogenicity include Aspergillus niger, Alternaria sp., and
Bhizopug stolonifer, The harmless fungi include Curyularia sp.. Mucor ep..
and a seed-borne Fusarium sp. It is understood that other species of

Fusarium have shown 2 decided harmful effect upon seedlings im other tests.
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Table 1. Percentage of Diseased Plants of Oklahoma Selection 12

Repli- Fumber of Tumber Famber Percent
cation seeds sprouted digeased diseased
planted
1 25 21 7 28
2 25 13 2 8
3 25 21 8 32
4 25 20 b 16
5 25 16 9 36
Average 25 18.2 6 24
Table 2, Varietal Response in Sprouting Tests of Mungbeans
farioty Tumber of Tamber Percent
or seeds sprouted sprouted
Eelection planted
Okla, Selection 12 20 10 50
Okla, Selection L& 33 13 9.9
Variety Purdue 20 12 60
Variety Stritzka 20 13 65
Average 23.2 12 53.7



Isolation and Sprouting Data of Non-frosted Oklahoma Selection Ll

Table 3.

Fungi

Replieation
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Total

12,2

6.1

20,3

Percent-
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Peobla b, Oklshomg Seleetion L&, Prosted Seeds

Fomber o _ : ¥o
Replication seeds Heslthy Fangl Bacteris growth;
plonted . . frozen
1 6 3 1 1 1
2 6 3 2 0 1
3 6 4 2 0 ¥
) 10 8 3 1 0
5 10 k 2 3 1
& 10 7 1 4] 2
7 10 7 2 1 Q
8 10 3 2 1 L
9 10 7 1 0 2
19 10 5 2 0 3
11 & 2 G P 2
12 10 i 1 2 5
13 10 Iy 3 e 3
1% 10 L 0 0 6
15 10 9 0 0 1
16 10 8 2 0 2
17 g 7 1 1 4]
18 10 7 1 0 2
19 10 10 0 0 ¥}
20 8 5 2 0 1l
21 7 3 2 0 2
Total 188 110 30 10 38

Percentage 100 58.5 16,6 53 20.2
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Table 5. Contimedt

- Bepli- * :
eation. Healthy = Diseased Fangl Bacteria Weevile
(6 seeds) . N e : .
by 4 2 0 2 0
L5 ) 6 2 ) 0
1S 3 3 1 0 2
i 6 3] 9] 0 o
LR & 2 2 e 2
49 & 0 (8] © 3]
50 5 1l &) 0 1
51 3 3 1 9 2
52 6 D 9 0 o
.53 5 1. ) D 1
5k 6 0 0 8 0
55 6 4] 0 G 0
Total 330 aeeds 261 69 17 25 31
Percent- 791 20,9 5 8 9ok

ange

*The total number of disesased plants 1s not always ths somp as
- the total nuaber of the seads diseased by fungi, breterla, and wsevils,
since some peeds had both weevils and fungi or bacteria present at

the same tima.
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Isolation and Sprouting Bets of Cklushomsn Selection 12

Tabhle 6.
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Worvils
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Table &, Tozntinusd:

Bepli-

cztion Haolthy Digeonged Fungl Bacteria Yeevile
{6_ssceds)
Ll é D 0 O 4]
L 8 0 2 5] O
46 5 1 9 4] 1
V7 6 ) 0 0 0
53 & 0 4] O 9
49 6 0 a Q 4
50 6 0 0 ] 0
Total 300 seeds 296 b 1 9 3

Percent-
age 98,7
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Isolation and Sproubting Data of Varlaty Stritska

Table 7.

Yeavils

Healthy Diganged Fungi Bretaria

catien
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Teble 7, Continued:

TRepli-
cutinn Healthy Digensed Fangl Bacteria Heevils
(6 rends) .
bh 6 0 ] (4] 4]
55 é o o 0 o
hé 6 0 0 0 0
Ly 5 1 0 0 1l
g 6 O a ¢ 0
e 6 0 G 8 18]
50 6 O 0 O 8
Total 300 seeds 287 13 iy 2 7
Percent- 95,7 4,3 1.3 0.7 2.k

age
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Isolation and Sprouting Data of Variety Indian 8257

Pable 8,

Repliw

Weeﬂis

Bacteria

Fangt

Healthy Digeased

cation

(6 _geeds)
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Table 8, Continued:

Repli- o ' '
cation Heslthy Dissased Fungi Bacteria VWeevils
(6 seeds) '
Ly 5 1 1 0 0
45 5 1 1 0 o
46 5 1 0 0 1
by 3 2 2 ) 2
48 6 0 9 o
49 L 2 2 o] 0
50 5 1 1 0 0
Totsl 300 seeds 248 ’ 52 31 6 18
Percent 82,7 17.3 10 2 é

age



-2

Isolation and Sprouting Data of Variety Oklahoma 12-4347

Tabls 9,

Replication

Weavils
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Teble 9. Continuned:

Repli- -
entinn Healthy Digesnged Fangi Bacteria Weevilsa
(& soeda)
N & 0 0 0 0
Ls 6 0 0 0 o]
L6 6 0 0 0 0
L7 6 ¢ Q 0 9
48 6 O §] 0 0
49 3 0 2 3 o
50 6 ¢] 0 9] 0
Total 300 seeds 285 14 1 2 11
Per@ent‘ 9503 L"u? OQB 907 30?

oge
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Isolation and Sprouting Dats on Variety Golden

T&'b le le

Replication

Bigesped Fungi Bacteria Veevils
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Bealthy
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Toble 10. Continued:

Replie .
eation Heslthy Disensed Fungi Bacterian  Veevile
‘ 68 ' ' . :
bly 5 1l 0 0 1l
43 5 1 0 h 3 ¢
L6 L 2 0 2 117
Ly 6 0 0 0 0
48 6 G ¢ ‘ 0
Lo 3 3 1 2 e
50 5 1 0 o 1
51 L 2 1 1 G
52 6 o 0 o o
53 6 o o o 0
54 [ 2 1 +3 ]
Potal 324 seeds 28k Lo 1¢ a g
Percent- 87.7 12.3 .1 6.5 2.8

age



-2 =

Table 11, A Summary of Diseased and Healthy Seeds

Hot included in aversge,

(2)%n

0,36 difference due to weeviled seed having fungi and bacteria.

Selsction Trember of Heolthy sééds Digansed Fungi Bocteria Wesvwil:
or variety goads tested percsntage seeds _ pereent- percent- percent-
' percentage age age age
Oklahoma
Selection 12 300 98.7 1,3 0.3 0 1.0
Stritzka 300 95.7 k.3 1.3 2,7 2okt
Purdue 330 79.1 20,9 5.0 8.0 2.k
Indian
8257 300 82.7 17.3 18.0 2.0 6.0
Cklahoma
12-4347 300 95.3 b7 0.3 Ge7 3.7
Golden 32k 87.7 12.3 301 8.5 2.8
{itlahoma
Selection Ll

{(non-frosted 246 79.7 20,3 6,1 2.0 12.2

(1) " : .
(frosted) 188% 58, 5% 41, 5% 16,0% 5.3%
3Ll

Sverage 300 gg,u{?) 11,58 3.7 2,84  5.36
(1)*
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DISCUSSION AND CONCLUSIONS

Greenhouse teste of Oklehoma Selection 12 seeds showed a sprouting aver-
age of 72.8% baged on five reoplications of 25 seeds each. This would geeanm to
be & low average for most eeeds, snd in this case it is even lower since 24%
of the 72.87 seeds were diseased end would not have made a healthy planting,
A%other test was made with Golden wvariety sceds ueing 100 seeds and planting
thew in a clay loam characteristic of most Oklshoma topsoll. The seeds were
not trested in any manner to remove orgeniams, and when checked ten days later
only 55 had sprouted and 14 of these wers wilted, ZExaminstion of the seeds
that falled to sprout showed that » few were infested with nemsatodes. It is
probable that wherever these nematodes sre present in the soil they will tend
‘to prevent a healthy mungbean crop, depending upon their distribution and the

gsugsceptibility of the variety or selection.

A test using 2 mixture of varieties and selections of untreated seeds
in ssndy losm indicated a sprouting aversge of 53.7%. This shows that seeds
must be protected from the harmful factors in the seil and on the seeds to

produce 8 gedd spronting average.

Seed tests were made of six salections and varieties including Cklahoma
Selection bk, varlety Purdue, Oklsghoma Selection 12, variety Stritsks, Indian
8257, and Oklahoma 124347, They were surface-sterilized in a 1:1000 solution
of mercuric chloride and rinsed in gterilized distllled water prier to planting.
An interesting test was made upon Oklshoma Selection 4k, Seed samples were ob=
tained that hed been harvested after a frost, Comparisons were made with the‘
aprouting tests of the other seeds tested, snd particularly of the same selec-
tions, harvested before freezing, The frosted seed showed am inecrease in the

number of fungi and bacteria as well as s 20.2% failure of the seeds to sprout



due to the conditions bromght sbout by the frost, The comperison of the
disensgses found on Oklahome Selectlion L& and Oklshome Selection bl "frosted¥,
showed a percent#ge difference of 3.7 for Alternaria sp.; 2.1 foi Rhizopus
stolonifer; 1 for Aspergillus gigg;e end .7 for other Asperzillus species,
An examination of the seeds that had been dlscolored from the normalllight
green to a beige to light brown coler by freezing, showed » pefcantage §f
6.1 healthy seeds, 39 with fungus infection, & with baéterial iﬁfectiong

énd 50,9 without viability. This in@iﬁates that frostéd-seede should noﬁ
be used for seeﬁ. Tervet (9) mentioned that frosted soybesn seeés showed
more fungl and baeterial infactions thaﬁ noﬁ-frozen.eeede This 1g true of

mungbegns &8s well,

Other observstions show thzt in the majority of the sesds tested there

was some damage cmused by cowpes weavill, Gallobruchus meenmlatug ¥, It was

observed that invariably where the weevil count was high, the other diseases
were also more abundant. This may'be‘eiplained‘by the fact tﬁat weevils lay
ﬁheir eggs.on the seeds and the lsrvae bore = hole in the seedcoat when they
hatch, This serves as a direct channél for the entrance of fungi and bae-
teria. In the seeods tested 1t was noticed that inveriably wherever s
ﬁeevil larva had cntered a geed, there was a small brown stained hole in

the cotyledon, DPuring the selection of diaeagse-free sasds for the tests

of the harmful fungl, it was observed that whare the seeds were obviously
disensed the weevils had by-passed them and had laid their sges on the
heslthy-appearing seed only. From these observations it may be concluded
that the cowpea weevil ig ons of the msjor factors to be eonsidered in the
selection of digease-free seed, An overall aversge of the seeds tested in
azar plates shows a weevll infestation of 5.3% in 2,100 {non-froated)

seads testeds'
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An overall aversge of the seed tests, excluding those with frozen ceeds,
shows £8.4% healthy plents, 11.58% diseased, 3.74% infected with fungi,
2.84% infectad with bacteris; and 5.3% infosted with weevils, Thisg contrasts
with the soil tests whers the average heslthy plents amountsd to only 530 7%
_Tbe diffarance may be due to ths faet that the geeds used ia the agar plates
were fleostod 1n water prior to surface sterilization and 511 sced fragmants
were floatad offs, The faect that they were surfoce-steriliszed and grown under
ageptic conditions 1ndieates that, if a 2002 sprovting averzee is neededs
the eonditions nader which the seeds ore spréuted mist be taken into consle
derstion. The nse of clean seeds and weevil contrel »11l tend $o incresse
the sprout percentaze aé mach =28 flve percent, =zccording to the t@sts re-

p
ported here,

‘Bacteris counts were made of the sseds only when the srganism:infesting
the sesed sppeared to be the only factor that prevented the seed fmnm growing
properly. If the seed showed a zome of bacteris around it, and did not sprout,
1t was recordédﬁaghaving a bacterial infection, >he mode of entrance of the
bacteria.into'the‘seed may be due, to some extent, to the activitiss of the

weevils when laying their egge on the seedcoat,

The ager plate tests of seed of wvarlety Purdue showed more diseased
plants than thoée of seed of the other varisties, =nd the results of the tests
may be understood to sceent the fact that where weevil le present, the disease
fate‘will plso ba higher. Of 20,9% diseased plants, 5% had fungi present,

8% had dacterial infsction, end 9.1% were infested with weavil,

'Tbet plates of Cklahoma Selection 12 showed a hizgh rate of heslthy plants
(98.7%) snd a lov rate of weevil (1%), =nd fungl (0.3%), with no becteria.

it must be remembered that the seeds were grown under aseptic conditions and
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were surface-gterilized prior to planting. If they had been planted without

surface sterilization, thare wouid heve baen more fungi and bacteris.

Seed of variety Stritzké produced 25,7% heslthy plante which indiecates
a gond yield cculé.be axpected from the seeds 1f they were planted in sult-
able goil after being surface-sterilized. The wéevil percentage Was>2¢4§
as compared to 12.2% in Oklahoma Selsction 4, The bacterisl infeetion
wae only 0,7% as compared t§ 8% infection in variety Purdue, and the fungus

infection was 1.3%»

Seed of Indlsn 8257 produced 82.7% healthy plants, venking third from
the lowest 6f the worleties 2md eelections tested., The disensed geeds
emounted to 17,3% and consisted of 10% with fungi, 2% with bacterla, and 6%

with weevils,

Seed of variety Oklshoms 12.L3h7 pre&ucedﬂ95.3§ healthy plants and L.7%
disensed soedss of which,only’093§.had fangi, 0s7% had baeterise end 30?%

had weevila,

All of the ewxperiments have shown that the cbwpeaéweevil is one of the
major eauses of mangbenn sprout fallure. 'ith proper control of this factors
thera «will be a smellsr number of discaned seeds, sinee the experimental
ragults show that there is an inersase in $he number of fungl and bacteria,
in pfaportion to the number of weavils present,

SUMMAR'

tangbesns were esamined in order to determine their ssed-~borne fungus
flora and ite offect on sprontiﬁg.iat Oklahomn Agrieultaral and Hechanical
Gollage, Stillwater, Oklshomn, uaing the following verieties and selection:
Oklahoma Selection 4L, Purdue, Golden, Cklahonma Selection 12, Stritskas

Indian 8257, and Oklahoma 12.4347, Of 211 the seeds exemined 88.4% wers
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healthy, and 11,383 were discasod, ineluding 3.72% with fungile 2.84% with

bacterias 2nd 5039 with cowpes weewils, Czllobruchus moeulatuz 7.

Secd-borne fungil isoisted, according to the frequency of their oce

eurrancey wersd Aspersillus nisar, other Asperzillus sbpe. Hhizowus gboloai-

for, Altornoris sp., Curvnlaris sp,, Hueor ep., Holminthesporium ep.,

Ponieillivm en., and Fugerium ap;

Sproutiog tests of Qkﬁ&h@ma Selection 4 geeds, horvested aftér a
froat, davelopsd 53,50 heslthy planss, 165 withn Tungle 5.3% with bacteria,
aad 20,25 unsble to sprout becamse of frost damsgs, Ia rontrast, seede of
the sane geleetion, which were not frosted, produced ?9°7% healthy plants,
snd 20,3% diseased, of which 6.1% hed fungi, 2% hed bacteria, and 12,2% had
weevile, This indicatee that under Oklshoma growing conditione, mungbeans

should be horvested before frost,

Untreated seeds grown ia unsterilized soil developed disesase symptome

czugsed by Fusgriuvm sp.., Lheebtominm sp., Fythium sp.., Rhizoctonis ep.. 2ré

VYertieillium albustrun,

Preliminary tests of representative species of the major groupe of
fungi isolated indicated that an injurious effect on mngbean germination

is caused by Bhizoctonia solani, Yerticillium slboatrum, Aspersillus spp.s

znd Chaetomium sp., Those of doubtful pathogenicity 1nc1uded=iﬂegergil;u§

niger, Alterneris sp., and Ehizopug stolonifer. The harmlese fungi in-

cluded: Curvularia sp., Mucor sp.. and a seed-borne species of Fusarium.

Pianting sseds which have bhaon harvested hefsrs frost, saurface-sieri-
lizad, 29d protected from weevils, will 21d in gecuaring a betisr sprouting

erop of manghesans,
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