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IHTRODUCTION

M

Side~cats grema, Boutelous curtipenduia (Michx.) Torr., is o nstive,

perennial , warn-season, naid-grass ol excepbionally wide natural distribu-

tien. I3 is of minor value over much of its natural range but througliout

d

the semi-arid and sub-hunmld regious of the Great Plains 1t lends itself
is . A a1/ e . s e e . o e
readily to domcstlcaclon(IB}#/ It is more w rticularly sdapted to the

Southern Great Piains. The purest sbands are found ou the steep, rocky
slopes or caliche outerops snd on open, pervious soils, but it is adapted
to & wide range of so0il conditions. Side-oats grame is considered excel=-
lent for soil comservation use.

Tucson side-uats grams is sun apomicitic vype of the nutive side~oats
grapa. The original coliection of the strain was mede by Charles R. Proc-
tor anear Dougius, Arizona, in 195b. 1t differs from most other straians by
coming into blowa approximately two weeks eariier and coantinuing to flower
throughout the summer and fall. The forage remelns pgreea ulter cubtting
and, when sufficient moisture is available, two or three seed crops may be
produced. It is similar to other strains of side-ocats grams in the pro-
‘duction of sbundant Torsge of excelient qualitby end high palatability.

Tucson side-osvs grama winter-killed completely tne first yesr it was

braska., The

-t

tested in the 8S0ll Couservatiou Hervice nursery ot Lincoln, He
bulix lot of Tucsou, including several selections, was then tested st the
Southern Great Plains Field Station, Woodwerd, Oklahoma(7). Although some
selections were severely injured et Voodward during the winters from 1939
to 1945, other sclections exhibited no injury. Because of its desirable

agronumic features and i1ts tolerance to cxtreme summer temperatures, the

1/ Figures in parenthesis refer to “Literature Cited™, puge 23.



selectious of Tucscn side-outs grams which cen withstend teuperatures of
-11°F will prove invaluable in revegetating tilled or sbandonecd laad
adapted to this species.

The seed supply of Tucson side-oats grame is limited, and, if high-
er rates of germination and stand can be sttained with seed protecuants
it will render the svailable supply more effective. OSide-oats gramas is
well adapted to the soill and climatic comditions in Okliahoma, and any in-
formation that will lead to improved stands will augment the present re-
vegetation and soil coaservation programs.

The primery objective of this cxperiment was to determine the effects
of rates snd kinds of fungicides on the germination and emergence of Tuc-

son side-oats grama.
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REVIEW Of LITGRATUGRE

In his article published in 1948, Leukel(l5} reviewed the effective-
ness of zll the five chemicals which were used in this investigation. IHe
found Ceresan 3 to be egusl to Now Improved Ceresan in effsctivensess, but
somewhat less vesicant and less toxiec. Arasan's oubsbtanding feature is
its beneficial effect on emergence due to its 2ction as a seed protectant.
Teresan (formerly Thicsan) is a wettable form of Arasan.

Sperpon was first used with excellent results as a seed disinfectunt
for peas end beans. It was later found to be effective for seeds of 2

number of other crops(14). According to Leukel(1l4}, Phygon may be used
both a5 a spray for foliage diseases and es sn effective dust fungleide
for seeds ol suger beets, corn, sorghum and peanuts. Dow 5B is recommeand-
ed by the ssnulacturer for use on seed of coru, smell grains, cotton, sug-
ar beets, pesnuts and vegetables(l5)f

Henry(8), working with flex et Edmounton and Castor, Alberta, Cenada
in 1941, found that both (eresan and Spergon inproved emergence signifi-
cantly, with Ceresan being superior to Spergom. Though & greater per cent
emergence resulted from seed treatment with Ceresan, he concluded tha
Spergon also hsd merit as a seed fuugicide.

Irn & comparison of certein mercurial and non-metellic dusts used for
corn seed treatment et Uedison, Wisconsin in 1542, Hoppe(8) councluded that
Spergon was conspicious in its iuability o inhibit the pgrowth of Diplodia

zeae Lev,

In o study of several chemicals imcluding Ceresan I and Spergea in
NWorth Tmkota, Bretzel(l) noted that disinfectants containing crganic mer-

cury incressed the percentage of emergence of plants from all grades of

varley. The greatest percentage of ineresse occurred when applied to the



seed with the lowest germinating ability. He found that in wheat the per-
centage of emergence in sovil was lower in all tests than the germination
between blotters. Hard red spring wheat showed differences ranging from 7
to 14 per cent belween blotter germination and emergence ia bhe greenhouse
soils In flax there wane & dscrease of 18 per cent iun emergence in the
greenhouse when compared 0 germination on blotlers. torsyth and Schuster
(5) applied Spergon to flax and wheat seed at 5 rates ranging from 0.6 to
3.6 ounces per bushel. Leal abnormalities were increased in proportion te
the ameunt of Spergon applieds Treated samples of hard red spring wheat
planted in wmsterilized soll in the greenhouse gave & mean emergence of 2.3
per cent below the mean germination between blotters. Treated amber durham
sarples gave an increase over blotter tests of 2.4 per cent(H)e. Similar
findings were reported by Greaney and Wallace(6).

Buchholz(2), in South Dakota, included Spergon and Arasan at 3 owmces

per bushel in a treatment of grain sorghum seed in trials designed to enable

farmers to seed sorghums earlier in the spring and still get suiteble stands.

Treated seed resulted in higher ields because the stands were better.
Chemical seed treatment of Sudan grass resulted inan average increase
of 12 per cent in stend(ll}. Spergon and Semesan dusts produced the best
results while Du Bay 1205 PP and Yellow cuprocide were slightly less bene-
ficiale Du Bay 1205 FF (now Teresun) is a wettable form of Arasen. In one
test, an increase in stand of 24 per cent resulted when treated seed were
used. Tests conducted with (Orchardgrass and Kentueky bluegrass showed
no increase in stand when treated seeds were planted.
fiorkers in Pennsylvania reported that more damping-off occurred in Su-
dengrass as soil moisture was increased. However, seeds treated with fun-

gicides were protected, even in saturated s0il(l2). They used iew Improved

()
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Ceresan, Semesan, Spergon, Arasen and Yellow Cuprocide. All of the fungi-
cides, with the exception of excessive amounts of New Improved Ceresen,
were epproximately equal in effectiveness for seed treatment of Sudangrass.
Seed tremtments trebled stands when seed was planted in infested soils,

In Washington in 1943, Fischer(4) controlled head smut and stripe
smut of Canada wild-rye by using Hew Improved Ceresan and Arasan. Hew
Improved Ceresan proved lethal to sceds wnd seedliings in overdosages.
Thiosun gave excellent smut conitrol and increased the stands. It was not
injurious to the seed when applied in large amounts.

The number of seedlings emerging was significently inereased when Phy-
gon and Ceresan M were used on purple straw wheat(l6). Seedox and Dow 9B
decreased significantly the percentapge of emergence in Lkla wheat. #iller
&lso reported that non-mercuric organic compounds such as Phygon, Arasan,
and Spergon are not recommended for treating seed of small grains. Their
failure to contrecl the seed-borne diseases of certain cereals consistently
and satisfactorily has been amply demonstrated. He suggested that treat-
ment of clean seed would sometimes pay because of its effective protection
against soil-borne pathogens.

In field and greenhouse tests with Spergon, Kew Improved Ceresan, and
Arasan, Schuster(l7) concluded that improved stands resulted from each of
the sced treatments. DBecause of seed coat injury due to threshing, chemi-
cal seed treatment resulted inm much preater increases in stands with ma-
chine~ than with hand-threshed seed.

Lefebvre and Hollowell(1l3) summarized the recent work done on seed
treatment of forage crops. Seed treatments in numerous experiments con-
ducted over the country since 1936 have not always proved beneficiale.

ithen treated legume seed were planted on infested soll the stands were



improved over untreated seed by 8 to 145 per cent. The stands were re-
duced slightly when seed were treated and planted in soil nearly free of
the infesting fungus. The greatest increases in stands of Sudangrass were
obtained from seed treated with Arasan, Semesan and Spergon. They also
report that Aresen, used in excess, is usually not injuriocus to seed, but
that few Improved Ceresan or Ceresan I compounds freguently reduce seed
germination when used in amounts greater than those recommended by the

manufacturer.



MATERIALS AND JRTHODS

£

Tucson side=-cats grama was studled ot 5tillwaser,
Oklahoma during the winter of 1850-8l. Investigations were condueted
both in the Manglesdorf Germinator and in the greenhouse. Ths effects of
5 seed fungicides at 6 rales of treatment on germination and emergence
were deternineds The sced protectants were:

Ceresan # (#thyl wmercuric-toluene sulfanilide)

Phygon (2, 3, diclor-l, 4-napthoquinone )

Spergon (Tetrachlora=-p-benzoguinone )

Arasen (Tetramethylthiuran disulfide)

Dow 9B (Zine-2, 4, b-trichlorophenate)

Fifty grams of side-ocats grame seed wers treated with sach of the a-
bove b chemicals at rates of 0, 2, 4, 8, 16 and 24 ouaces per 100 pounds
of seed. &1l of the chemical would nobt adhere to the seed at the 16 and
24 owce treatments. In crder to maintain uniformity of treabment all of
the 5 rates of chemical treatment were treated with ome drop of waler per

gram of seced.

Germinator Tests

Germination tests were run using 100 seeds of euch treatment at alter-
nate temperatures of 15%C at aight and 30°C during bthe day(l9). The seed
were germinated on indented paper blotters 3 by & inches in sizes The
treatments were randomized in the germinator ou three trays and each treat-
nent was replicated 4 times. The trays were rotated dalily and changed end
for end with the top tray being moved to the botton, middle tray to the

top, and bottom tray to the middle.

seedlings were couwated and removed from the blotters o
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ginning with the fourth dsy. On the eighth day &ll normal and abunormal

sesdlings and visibly diseased seed were renoved; the seed remaining were



considered soft seed. Data from the germinator were analyzed by analysis
cf wvarlance.

Greenhouse Tests

J

Ererpeuce %Husts were run using 100 seed of each troatment plented in
flate of wnsterilized Yahola fine sendy loam soil. They were covered by
sifting 1/16 inch of unsterilized soil owver Shew and adding an additional
1/16 inch of finely ground verniculite. The flats wero watored efter seed-
ing by plecing vhen in a vat of weter approximetely 2 iunches deep, allowing
the flats to absorb the water sicwly from the bottonm.

The rates of treatment for 1 chemicel were randomized within a flate
The flate vere randomized in their rocpective locetions, sud on alternate
days their positions were chongeds The tests were run at temperatures of
20°C at night and 30°C during the day., Hormal and diseased seedlings were
counted and removed beginning the fourth day and on alternate days there-
after through the eighth day. ©Oa the fourteenth day a final count was

made of all remaining seedlings. Datva resulting from greenhouse tests

were trested statistically by analysis of wvariance.



RESULTS AND DISCUSSION

Ceresan i

Treatment with Ceresan U sharply reduced the number of normal seed-
lings in germinator tests when applied &t 18 and 24-ounce rates. The num-
ber of abnormal seedlings was greatly increased as compared to untreated
seed, There appeared to be a correlation between the number of soft seed
and the number of abnormal seedlings {Tables 1 and 8}). Treatment at 2, 4
and 8 ounces reduced the number of normal seedlings slightly. The l6-ounce
treatment reduced the number of normal seedlings about 42% and rmore than
doubled the number of soft seed. Treatment at 8, 16 and 24-ounce rates
resulted in chemically demaged seedlings. Treatment at d4 ounces resulb-~
ed in chemically damaged seedlings. Treatment &t 24 ounces resulted in a
95% reduction in normal seedlings &s compared to untreated seed. The
chemically darmged seedlings were short and swollen and did not emerge
from the sheath. Ceresan ¥ controlled the seed-borne fungus at all rates
of treatment, the chemical damage to the seed more than offset its value
as o funpgicide for seed-borne diseasos.

Ceresan if proved highly siganifican®t in increasing the emergence of
seedlings in pgreenliouse itrials. Treatment at the Z-ounce rate resulted
in over 100% average increase in seedling emergence. The 4-ounce rate of
treatment increused totsl emergence over untreated seed by 300%. The 8
and lé6-ounce rete resulted in progressively greater increases in emergence.
The Z24-ounce rate appeared to be excessive.

Phygon

Phygon proved highly significant in reducing the number of normal

seedlings in germinator tests (Tables 2 and 9} At the same time, in-

creases in the number of abnormel seedlings occurred &s compared to
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wiireated seed. kione of the treatment rdtes produced increases in the
number of normal seedlings, although seed-borne fungus was eliminated by
all but the Z-ocunce rate of treatment. The 2 and 4~ounce rates reduced
the number of normal seedlings by approximately 11%. The 8-cunce rate of
treatment reduced the number of normael scedlings 4% &s compared to un-
treated seeds, The application of this seed protectant at the l6-ounce
rate resulted in over 85% reduction in the number of seed germinating as
compared to untreated seede The number of normsl seedlings was reduced
epproximately 93% by the Z4-ounce rate of trestment. The chemically
dumaged scedlings wore contorted and the shoots weres split vertically.
Total emerpence of scedlings was lncreascd somewhat by 4 and 8-ounce

rates of seed trestment in greenhouse trislse. The 16 snd Z4-ounce retes

[ &)

of treatment reduccd the emergence of secdliags about 50%. Plants which
were contorted &t emergence were not counted unless they later grew up-
right and appeared normal.

In the germinator the number of normal seedlings was significantly
decreszsed by most rates of treatment with Spergon (Tables 3 and 10).
Treatment &t 2 ounces resulted in & decrease of less than 1%. The nunber
of normel seedlings was consistently decreased with increesed rates of
treatnents The Z4-ounce rate of treatment decreased the number of normal
seedlings about 10% as compared to untrested seed. The visibly diseased
ssed were progressively reduced by the 2, 4 and 8-ounce rates of treat-
mente There was no visibly discased sced at thé two higher rates of
treatnent.

Highly sigaificant differences occurred in normel seedlings in the

greerhouse when sced was treated with Spergon. The 4-ounce rate of



Table B.
mination and emergence of

LAverage offect of Spergon e

of treaiment on the ger-
Tucson slde-oals grama.
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Rate 3 :
g Germinator ? Greenhouse
¢ iformal Sof't  Abnormal Visibly ¢ Normal Digeased Total
0z/100 : Seod- Seed  Sced- Discased : Seed- Seed- Emer -
lbs : lings lings Seed s lings lings gence
0 710 14.5 6e5 8.0 12.5 Oed 12.8
b4 708 20 b 740 1.7 14,5 1.0 1540
4 585 20,8 Y 1.0 9.8 0.0 10.3
8 6565 2Z2.2  11.5 el 18.5 1.8 20.0
16 6542 2443 1045 0.0 17.2 1e3 Beb
24 65.8 23542 1040 0.0 2245 2.8 25.3
P value  4.2% 16.6%x

* Indicates that the P value exceeds the vtlue required for signifi-

cance at the 5% level,

*% Jadicates
icance at the 1% level.
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trestment resulted in fewer normal seedlings than watrested seed, while

more aorml seedlings occcurred ot 21l other rates of “reatment. Spergon

I
fl

ce in the greenhouse. Results from the first replication
{Teble 10) indicated that Spergon would prove highly effective as a seed

protectant, but variation between replications wes highly signi

the Cfourth replication, planted only 3 weeks after the first, resulted in
an averare gernination for all treatments of 66% less than that for un-
treated sced. The seed was treated January 17, snd the toxic affect be-
came noticeable for the first time in plantings made in the grecahouse
Fobruary 17. Spergon apparently is toxie to seed of Tucson side-oats
grame ot all rates, but the toxicity does not become noticeable until ap-
proxime tely 4 weeks after treatment.

Aresan

Ho sipgnificant differences occurred in normal seedlings when Arasan

was used as a seed treatment in germinator tests. However, all rates ex-
cept that of 4 ounces slightly reduced the number of normel seedlings. The
nunber of soft seed was increased an average of 66% by seed treatment;
hovever, the number of soft seed could not be correlated with rate of
treatment {Tebles 4 and 11). The visibly diseased seed were reduced from
an average of 8% in the untreated seed to .03% for treated sced.

Increases in total emergence in the greenhouse was highly significant
at the 4, 8, 16 and c24-cunce trentments. The number of seedlings was ap-
parently correlated with the rate of treatment through the l6-ounce rate.
The l6-ounce rate resulted in the hipghest totsl germination with the
24-ounce rate proving to be almost as effective. These two rates of

treatment resulted in an average increase of 400% in germinstion over

untreated seed. Arasan proved highly effsctive as & seed protectant in



15

Table 4. Am - effect of Arasan at 6 mt@l of tx:eshmt on the ger-

‘ x —
3&1‘& 8 ¢
os/mﬁ : sg;q- Sud sml- muuad : ma- Seed- Emer-
1bs : lings lings Seed + lings lings gence
i :
0 71.0 14.5 6.5 8.0 11.3 0.6 11.8
2 66.0 24.3 9.0 0.7 10.5 0.8 11.3
4 73.6  20.6 5.5 0.5 15.8 4.2 20.0
8 68.7 23.0 8.3 0.0 30.7 3.8 34.5
La 63.2 25.0 11.8 0.0 60.0 2.6 6245
66.0 26,2 84D 0.3 54.8 1.0 55.8
F ulm 2,8, 3849%*

L 28 Ind;gltos that the F nlua mqecﬁa the qnlue rcquirqd for :m#—-
jicance at the 1% level.




16

Teble 5, fhverege effect of Dow 98 £t 6 rates of treatment on the ger~
minetion and smergence 100 seed of Tucson side-oats gramm.
hiate :
: Germinator : Greenhouse
: wormal | Boft  Abuormal  Visibly s Lormsl | Disessed o1
02/100 : Seed- Sced  Seed~- Diseased : Seed=- Seed- Tmer -
lbs : lings lings Seed : lings lings gence
0 710 l4.5 6.5 840 Geb Oe 940
2 7045 170 5.2 Tud 5.0 0.0 540
4 37 o0 21.5 Ted 4.3 a0 0.0 545
g 62,7 20.0 8,9 343 Ged 0.0 6.5
16 60«0 30.8 8.7 040 4a7 03 5.0
24 61.8 50.0 8.0 0.2 Te7 Ded 8e0
F value 3.9% 2el

* Indicates that the F valus exceeds the velue required for signifi-

cance ot the 6% level,
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greenhouse trialsa
Dow 98

Significant differences in the number of normal seedlings occurred
in semples treated with Dow 9B in the germinator (Tables 5 and 12)}. All
rates of treatment resulted in fewer normel seedlings. Dow 9B conspicu-
ously failed to completely comtrol the growth of mold at rates as high as
24 ounces per hundred pounds of seed. All rates of treatwent resulted in
a greater number of soft seed and all rates of treatment above the Z-ounce
rate resulted in an increase in abnormal seedlings.

Treatment with Dow 9B at all rates resulted in reduced total emer—
gence in the greenhouse. This is the only chemical used in the seed treat-
ment that did not have some rate of treatment which proved superior to the
check in greenhouse triuls. The Z4-ounce rate of treatment approached the
percentage of ewmergence for seed not treated.

Hesults of seed treatment experiments in the langlesdorf germinator
revealed several phenomens. With the exception of the 4-ounce rate of
treatment with Arasan, the number of normal seedlings wus decreased by
all chemicals &t all rates of application as compared with uﬁtreated sead
(Table 6)s Ceresan M and Phygon produced a characteristic type of domage
to the seedlings at 8, 16 and 24-ounce rates. In every instance the num-
ber of soft seed was greater in treated than in untrested seed. The in-
crease in number of sof't seed was somewhat proportional to the rate of
treatments. The greatest number of sof't seed was found in the 24-ounce
rate of treatment with Ceresan ¥ and Phygon.

Unitreated seed in the germinaztor resulted in more visible disease
than any rate or type of seed treatment; however, more normal seedlings

resulted when no chemical was applied. The results indicate that the



Table 6. Average effect of 6 rates of application of b fungicides on
total permination in the germinator.

Rate
oz/iOO Ceresan 1! Phygon Spergon Arasan Dow 9B
1bs
0 71.0 71.0 71.0 71.0 71.0
2 67.0 64.8 70.8 66.0 7.9
4 69 .08 6l.3 63.5 78.5 67.90
3 675 356.3 65.0 68.5 68.5
16 4l.o 10.u 65.5 63.5 60.0
24 5.8 4.8 65.8 656 .0 61.8




Table 7.

Averape effect of 6 rates of application of b fuagicides on
total emergence in the greenhouse.

Rate
0z/100 Ceresan il Phygon Spergon Arasan Dow 9B

lbs

O 9.0 10.3 13.3 11.8 9.0

2 2045 2.0 15.5 11.8 5.0

4 3748 18.8 10.3 20.0 3eb

8 bBi.8 21.8 20.0 3445 6.5
16 52.0 by 18.56 62.5 5.0
24 3243 5.8 25.8 56.8 8B40

19



control of seed-borne fungus contributes nothing toward increasing the
number of normel seedlings in germinator tests. Chemical damage was evi-
denced by sof't seed. There are apparently no hard seed in Tucson side~
02t8 Zranmp e

With the exception of Spergon, 2ll chemicals gave sinilar results be-
tween replications in greenhouse trialse. The average total emergence for
all rates of treatment with Spergon was reduced by 87% from the first rep-
lication to the fourth replication in the greemhouses HNo correlation was
apparent between the amount of post-eﬁergenca "damping off" and the kind
or rate of seed treatment.

Results with Ceresan M and Arasan in the greenhouse indicate thatl
great increeses in emergence of seedlings from seed treated with either
chemical can be expected. Total emergence was increased by Phygon and
Spergon. Dow 98 reduced total emergence 2t all rates of treatment.

Results of seed treatment in greenhouse trials were quite different
from those obtained in the germinator. This may be due to such factors as
the dilution effect of the soil on the concentration of chemical adhering
to the seed cont, increaises in soil diseases, and the variations in temp~
erature and soil moistures. The dilution effect in the soil may make it
practical to use higher rates of application for field planting than are

indieated os optimum in the germinator tests.
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SUMEILRY AND CORCLUSIONS

Investigetions were conducted to determine the effects of different
cnenicals and rates of application on the geormination and emergence of

side-oats grama, Boutelouwa curtipesduls (ifichx.) Torr.. The seed pro-

tectants used were Ceresan W, Phygon, Spergon, Arasan and Dow 9B &t rates
of 2, 4, B, 16 and 24 ounces per 100 pounds of seed. The investizations
were conducted in & llnglesdorf germinator and in the greenhouse at Still-
water, Oklahoma, in 1950-5l.

Ceresan i treatment resulted in reduced germinstion at all rates.
The 16 znd 24-ounce rates in the germinator rendered practienlly all seed
inviablees All rates of treatment increased the total emergence in the
greenhouse. Treatment at rates of 8 and 16 ounces increased emergence an
average of 400%.

Pnygon delayed and decreased germinetion in the germinator. The 24-
ounice rate, like Ceresan M, rendercd practically all seed inviable.
Total emergence of seedlings was incrsased somewhat by 4 and 8-ounce rates
of seed trestment lu greenhouse trials. All other rates of trestment re-
duced total emergence.

Spergon decreased pgermination at &ll retes in the germinators. Treat-
ment with this seed protectent resulted in incressed emergence in the

o

greenhouse &t rales other than 4 ounces. These inecresses were nelther
large nor consistant.

Arasan slightly decreased the number of normel seedlings in the germi-
nator at rates other than 4 ounces per 100 pounds of seed treated, but in-

creased total emergence approximately 400% above untreated seed when ap-

plied at 16 and 24 ounces in the greenhouse. All rates of treatment
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resulted in increased emergence in the greenhouse,

Dow 9B decreased germination in the germinator and total emergence
in ‘the greenhouse. Dow 9B coasplcuocusly failed to imhibit the growth of
seed molds

All chemicals increased the number of sof't, non~viable seed ut all
rates of treatments. There was apparently no hard seed in Tucson side-
Cats grama.

ketles of seed treatment meay be profitavly lncreased in field seed-

ings over those rates indlicated es opulmum by lkuglesdorf germinator

Results of bthis investigetion iladicete that Ceresan il and Arasan
are highly effective in increasing totel emergence of Tuscson side=-oats
grama in unsterilised soile. Spergon and Phygon mey be effective in in-
creasing stands. Oeed treuted with Spsrgon should De planted immediately

or in no case later than 4 weeks alter treating.
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Table Ba. Bffect of Ceresen ' at 6 rates of itrestment on the germination
and emergence of 100 seed of Yucson side~oats gruamsm.

Rete : Fepli-: Germinetor : Greenhuuse
: cationlormal Soft sbnormal Visibly : Normal Diseased Total
02/100 1 theed- Seed  Seede Diseased: Seed-  Seed- Emer -
lbs: :lings lings Seed : lings lings gence
: : 2

0 1 70 13 & 11 15 0 15

2 67 17 5 11 Y O 9

3 VK 13 8 6 E 0 3

4 74 15 7 4 5 9] 5

P 1 75 14 il 0 30 0 30

2 53 32 10 0 b Z 26

3 63 26 i1 9] il g 11

] T 3 6 Y 11 & 14

& 3 7 s 9 0 4% S e

2 62 52 & 2 4y a 44

i 7 & i ¥ 29 2 51

& 7o 1y & G 5y 4] 54

3 71 18 13 9 ) 44

83 27 4 0 0 DY

39 3 ] O 48

4 25 2] ¢} N 51
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3t
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e
o]

S
b
o
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[
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1

6l & 55
9

48 2 S0 )
44 a8 23 Y, 51 bi
“d 1 1 b 47 3 35 O 39
A ) 48 HO QO 55 2 &7
3 Z 5] 48 0 41 1 42
& 7 &' &6 U i1 Y] 11




Table 9. Effect of Phygon &t 6 rates of treatment on the germination
and emergence of 100 seed of Tucson side-oats grama.
Fete : Repli-: Germingator : Greernhouse
: cation: Wormal Gof't Abnormal Visibly : Normal Diseased Total
02./100 : : Seed~  Seed Geed- Diseased: Seed-  Seed- Ener-
lbs: : : lings Seed + lings lings geice
0 1 70 1& 6 11 11 3 14
2 67 17 8 11 8 0 8
3 73 13 8 6 9 0 9
4 74 15 7 4 10 U 10
2 1 84 39 6 1 17 1 18
2 o8 34 10 0 8 0 8
3 68 21 10 1 5 0 3
4 71 20 9 0 7 0 7
4 1 66 18 17 0 15 7 22
2 57 29 14 0 138 0 18
3 58 25 17 0 11 0 11
4 65 27 8 0 16 0 16
8 1 27 22 50 1 17 1 18
2 58 36 27 0 24 0 24
3 27 25 48 0 24 0 24
4 41 31 28 0 21 0 21
18 1 15 42 48 0 7 0 7
2 3 45 5z 0 2 0 2
5 10 40 bC 0 7 0 7
4 17 41 42 0 7 0 7
24 1 2 39 59 J 3 0 3
2 5 43 47 0 7 0 7
3 3 38 59 D 6 0 6
4 9 48 43 0 7 Q 7

27



Table 1J., Effect ol Spergon st 6 retes of treatment on the germination
and emergence of 100 sevd o Tucson side-oats gruima.
Rate : Repli-: Germinatoy : Greenhouse

s cation: Hormml Soft Abpnormgd Vieibly : dormel Diseased Total
0z/130: : Beed-  Seed Geoed~ Oiscased: Heod-  Seed= Ener~
lbs: 1 lings lings sad : Limgs  lings rence

9] i 7 15 6 nl 13 pa iE

2 67 17 5 A1 iz 8] iz

5 73 13 8 5 10 0 19

4 74 i5 7 4 ib 1 ie

2 1 68 24 4 4 & 4 41

g 69 20 i 1 7 o 7

& 72 13 9 i 10 0 10

4 74 ig 5 2 4 0 4
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Table 11. Effect of Arasan at ¢ rates of treatment on the germination
and emergence of 10U seed of Tucson side-vats pgrama.

Rete ¢ Repli-: Gerninator : Greenhouse

: cation: Normal Sof't Abunormal Visibly : Hormal Diseased Total
0z/1001 : Sged-~  Secd BSeed- Diseased: Seed-  Sead- Emer=-
1bs: ¢ lings lings Seed : lings  lings gence

0 1 70 13 6 11 13 2 15

e 67 17 5 11 6 v 6

& 75 15 8 6 10 0 15

4 74 15 7 4 - 16 0 18

2 1 67 19 13 1 14 2 16

2 61 29 g 1 11 1 12

3 73 19 7 1 11 0 11

4 63 30 7 0 6 0 6

4 1 T4 2l 4 1 19 10 29

2 68 21 10 1 10 4 14

5] 70 23 7 0 19 0 19

4 B2 17 1 0 15 3 18

8 1 70 24 6 0 23 6 29

2 66 25 9 0 44 7 51

3 71 18 11 0 24 0 24

4 68 25 7 0 32 2 34

16 1 70 23 7 0 65 4 69

2 53 37 10 0 69 0 69

3 58 23 19 0 51 2 53

4 72 17 11 0 55 4 59

24 1 64 29 7 0 54 1 55

2 66 23 10 1 48 3 51

3 71 23 6 0 53 0 53

4 63 26 11 0 64 0 64




Table 12. Effect of Dow 9B at 6 rates of treatment on the germination
and emergence of 100 seed of Tucson side-oats grama.

.

.
.

Rate : Repli=-: Germinator : Greenhouse

: cation: Wormal Soft Abnormal Visibly : Hormal Diseased Total
oz/iOO: : Seed- Seed Seed- Diseased: Seed- Seed- Emer-~
lbs: : lings lings Seed : lings lings gence

0 1 70 13 6 11 11 1 12

2 7 17 5 11 5 0 5

3 3 13 3 6 10 0 10

4 74 15 7 4 8 1 9

2 1 11 g 9 6 0 6

2 59 17 6 8 2 0 2

3 85 23 5 7 7 0 7

4 70 17 8 5 5 0 5

4 1 67 el & 6 2 0 2

2 68 16 10 8 2 0 2

3 71 22 7 0 7 0 7

4 62 27 6 5 3 0 3

8 1 75 15 7 3 4 0 4

2 61 24 7 8 12 0 1=

3 65 20 13 2 8 0 3

4 74 21 & 0 2 0 p

16 1 65 24 10 1 4 0 4

2 81 30 9 0 3 0 3

3 5 41 & 0 5 Y 5

4 61 28 10 1 7 1 8

24 1 66 28 8 0 9 0 9

2 56 36 8 0 5 0 5

3 67 26 7 0 9 0 9

4 58 32 9 1 8 1 9
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