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PREFACE 

Information regarding the treat ent of oertain hard 

seeded species of native grasses to improve their gennination 

is practically unknown. and the field is relatively unexplored . 

vii 

In this paper there are results of experimental data 

which the writer hopes will be valuable infonn.ation to the field 

of agriculture in the Great Plains Area . 

The purpose of this paper is to present preliminary 

experimental data in the treating of buffalo grass (Buohloe 

daotyloides (Nutt. ) Engelm. ) seed which may be useful to the 

western tanner in revegetating his cultivated and submarginal 

land to native grasses . 

It cannot be too strongly emphasized that there is 

an i mmense amount of knowledge to be gained by students in the 

field of agriculture pertaining to the various seed treatments 

and how they affect germination. 
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INTRODUCTION 

The transcontinenta 1 traveler of today would have diff'ioul­

ty in visualizing the western range as it was before occupancy by the 

white m n and his domestic stock, for little virgin range remains in 

the western United States . Nearly a century ago the "forty-niner'', 

on his way overland to the Pacific Coast, found a vast unspoiled 

natural reservoir of forage extending from the "ississippi River to 

the Pacific Ocean and from Canada to ?~exico. Much of it at that time 

was called the "Great American Desert"--an immense region of rolling 

grassland , deserts , and mountains . 

In the midst of this vast region of rolling grassland was 

and is today the native home of buffa l o grass (Buohloe dactyloides 

(Nutt . ) Engelm. ) . It is recognized by stookmen and farmers as one 

of the more abundant and va l uabl e gr asses of the Gr eat Pl ains Area . 

During the last half century, a considerable amount of 

this sod land has been broken out and put into cultivation. After 

the native sod has been disturbed by the plow, the natural reveget -

tion process is very slow. The mistakes of our forefathers have 

been recognized , ho ever, nd recently scientists in agriculture 

have advanced new theories relative to the best use of this land. 

They have found that natural revegetation of cultivated land to 

native grasses is a slow process, and nature can be aided cons ider­

ably by giving special attention to seed harvesting, processing , 

and treatment . Instead of r equiring from 25 to 40 year s to regrass 



Figure 1. Regional Distribution of Buffalo Grass 
Showing the Sections in Which the Grass 

Occurs in Varying Degrees of Abund-
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cultivated area through nature 's ways , artificial methods . if care­

fully planned . can be used to regrass a cultivated area in 3 to 5 years• 

time. 

In the southern Great Plains . buffalo grass ranks first among 

the native grasses for wind erosion control, possessing all the char­

acteristics desired for this purpose except that of producing heav,y seed 

crops.l 

According to Hitohoook2 the best known range grass in the 

west is buffalo grass. 

On the tight dry lands of v.estern Oklahoma , buffalo grass 

is considered the most drought resisting grass of the upland prairie 

as stated by Gernert.3 

Native buffalo grass has many uses in its natural habitat. 

Practical and scientific experience has shown it an excellent grass 

for lawns. airports, pastures . athletic fields. golf courses. general 

landscaping purposes , and in many phases of soil oonservation work. 

"Buffalo grass is a perennial, creeping, stolenif'erous. 

monoecious , but sometimes apparently dioeoious grass , with two widely 

different forms of flowers . The staminate flowers consist of a one• 

sided spike near the summit of long exserted stem, while the 

l Hoover , u. M. Nativ and Adapted Grasses for Conservation of Soil 
and Moisture in the Great Plains and Western States. Farmers Bul. 
No . 1812: 6- 7. 1939. 

2 

3 

Hitchcock, A. S. 
Miso. Pub. 200: 3. 

Manu 1 of the Grasses of the United States . 
1935. 

u.s.o • .&. 

Gernert , w. B• Variation in Buffalo Grass . 
29: 242-246. 1937. 

Jour. Amer . Soc. Agron. 
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Figure 2. Buffalo Grass Plant Showing: A--roots, B--stolons 

or runners, and c--vegetative growth. 
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pistillate spikelets are on very short stems and in clusters of two or 

three and are scarcely exserted from the uppermost sheath.tt4 

The caryopsis of this grass is enclosed in a cup- shaped 

structure commonly called a bur. There are from one to five hard seed• 

ed caryopses usually found in a single bur~ the average being about two 

to three caryopses in a normal well atured bur. 

Buffalo grass spreads naturally from seed and stolons. The 

seed and stolons are carried by the feet of animals when the soil is 

moist to different parts of an rea. and the process of natural pro­

pagation is speeded up when pastured by livestock. 

The results in a survey made by Savage5 show that the length 

of time required tor the more desir ble grasses fully to recover aban­

doned fields varies on the average from 25 to 40 or more years depend­

ing upon environmental conditions. According to these results. the 

length of time required for grasses to fully recover an area is too 

long to warrant much protection to the soil or furnish dequ te grazing 

for li vestook. so some artifi oia 1 means of propagation should be employ­

~d to obtain the maximum results from the soil. 

Ordinarily. buffalo grass is propagated by sod and seed. The 

time and 1 bor involved in sodding large areas is immense. and from a 

practioal standpoint. it is too laborious and costly to use except £or 

4 

5 

Fe ther ly, H. I. Grasses of Oklahoma. Teoh. Bul. No. 3, 24. 1938. 

Savage, D. A. Methods of Re-establishing buffalo grass on Cultivated 
Land In the Great Plains. u.s.n.A. Ciro. 3281 1- 9. 1934. 
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revegetating small areas . 6 Farmers often become discouraged in their 

pasture program beoause of the low germination of buffalo grass seed. 

Instead of poor germination of the seed . some investigators 

think the problem is a matter of natural do:nnancy which can be over• 

come by seed treatment. 

In this paper there are two phases of work dealing with 

buffalo grass seed germination. One deals with seed treatment in 

relationship to ge:nnination and the other phase with mulching, soil 

type. and depth of planting and their effect upon gennination. 

6 Sav ge. D. A. Grass Culture and Range Improvement In the Central 
and Southern Great Plains. u.s.D.A. Ciro. 491, 2-18. 1939. 



REVIEW OF LITERATURE 

No data oa.n be f ound on how germination of buffalo grass 

(Buohloe d otyloides) is affected by mulching , type of soi l, and 

depth of planting; however some material has been published dealing 

with the treating of buffalo grass seed to improve its germination . 

1 

Pladeok (5) in 1940 stated, ttThe effeot on weathered burs 

of pre-soaking overnight in tap wuter or inn 0.2 percent KH03 solu• 

tion was in one instance definitely stimulating to germination . The 

indications from the treatments and m thods employed in preliminary 

trials are that burs ha rvested from hte summer to early spring which 

appear to be well weathered germinate far better and show fewer dorm­

ant caryopses than samples harvested green or barely mature1t. 

Wenger (8) found that planting two-year old seed soaked 

from two to four days in tap water resulted in an average field ger­

mination of 33.0 percent under adverse aonditions s compared to 14. 2 

percent £or untre ted seed. Prechilling the seed dry, either treated 

or untreated for six weeks at 50 c. , gave a significant inarease in 

germination. 



8 

Figure 3. raMve Buffalo Grass Meadow, at Price Fal s, 

Arbuckle i·ountains, in Sout Centra Oklahoma. 



BUFFALO GRASS SEED GE.filUKATIOl>J' 
IN THE GRE.Ei\i1IOUSE 

(Soaked and Unsoaked Seed) 

rrnTEFIAts A1S1J H£THODS 

Seed harvested i:n. Hl40 snd 1941 whfoh appea:red to be o:f 

high quality was put to soak in tup v.,eter at room. temperature l!ia.rch 

2:1 1942. The seeds were allowed to so&k 24., 48, 72., and 96 hours. 

At the end of' eEtoh 24-hour interval., suf'fieient seed to plant three 

replioated :rotrn ,:.as taken frO'""w. the lot of both 1941 and 1940 seed 

and air dried as quickly as possible. "Ul treated s~ed was held 

'bhree ·.,eeks aft.er treati:uen.t before being planted. 

On Maruh 21. 1942, three replicated rows oi' each treatment 

vmre planted in pure river s:ln.d i:n the greenhouse" loauted on 'bhe 

Oklahouu Agricul"bural ii.111d lleohanicul College oai:t,pu:::i.. Qne hundred 

burs were planted in eaoh row· at a depth of' one inch itnd spaciod 

three-:tourths inch .in the rov0 with rows ·two and one-half inches 

apart. The moisture co:ntent of' the sand was kept favorable for seed 

germination by frequent spr'inkling vn th tap 1.'l:atter. l'he experiment 

was conducted i'or a period oi:' 60 days. All courrts are exp1~essed il1 

terms of bur germination only because of the difficulty encountered 

in trying to make a single caryopsis count. 

RESULTS AND DISCfJSSI0}1 

The plot vias observed each day after planting until the 

:first emergences were noted.. O:n March 27, six days after. planting. 

the seedlings began to emerge, and counts were made thereafter every 

other day during the course of the e:xpe:riment. The eounts were made 

9 
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Figure 4. Buffalo Grass Seed Harvested in 1940 and 1941 

As Used In Field and Greenhouse Experiments. 



at short intervals in order to see how many days were required for 

bufi'al.o grass seed to reach ·the highes·I;; peak of germination. 

11 

Detvleen ·tho 36th and 4oth day ofter planting, the :majority 

of the pla:nti:ng;s he.d reeched their high peak o~ g;err;:i.1'.l.f..itio:n. Vecy 

few soed ger.m.inii!tod during the :remair:.in[,; days of t:r_e oxporime:c1.t. 

Prom the results of this experi1nent, it rn.ay be concluded 

thaJ; buffalo f.!:rass soed g;enx1iw,d;e fro:n. six ·ho ten days under optimu."'TI. 

conditio11s and reach their higheed,. peak of' e;ereinf.ltio:n in approximate-

ly 36 to 40 da;;,·s after pl1:1:nth1g. 

1940 seed 1'·JtJD :t'ar superior to 1941 s0cd., 'l'he ,;,;verago 

for the untreated 1940 &£#:Ki was 18 •. :5:7l percent, wheree. s 

of 7 

percent over the tmt.ree.i;ed seed.. I11 the 1£14,1 seod, tho a.1rarago gor .... 

ruination f'or the tm.treated seed vras 2 .. 66 percent, and fo:r ·bhe 48-hour 

seed treatme:nt, the t:1verar;e gerr,Iinntion 1,yns 5 .. 33 percent'". There was 

an increased €;erniJ1ation of 58 perce:n:t in the treated 1941 s,eed as 

cornp;lred ,,Ji th the tmt:reated seed. The 58 percent increase in gennina­

tion" due to seed treatment., of the 1941 seed is not sir;nif:i.cC1nt 

'beoause of the very 101,v percent f:;err1iJ,rntion of the urd:;r,)a.ted seed. 

Germ:l.:n,;,,tion results as obt~ined from d5.f'forent seed treat ... 



Age 
and 

Treatment 

1940 Seed 
2-year old., treated 

1940 Seed 
2-year old~ untreated 

1941 Seed 
l•year old, treated 

Average Percent Germination* 

:: :·~·~·.· :·· :/::~ ~-: :-.:~·:~ ··/~:;:}·~-~-~~-:~-~-:~~.: :~:?·~:'~~:~?:·:~·?·:?~:::: ~-~ ::=.-~::·~:·~? :::.-~:·):T:~.-~~i.J 
f}:}:J;:;•t~:\:;-:~\/::~~ .. \~:-!;::::?jt?<··:.f:"~:~;~):)~(:;}\}:: 
Ji: .. :•.:: \*i ... ·~~\. '--= .. ;;~ 
·.,:,~.~!~!"~~;~~ ';.';.: 

1941 Seed 
1-year old., untreated °:).;i~fit; 

!"cl(.\" i• t 

* Results of experiment conducted in the greenhouse~ 

Figure 5. Effects of treatment upon germinati® of buffalo grass seed~ 

~ 



Tt:lble l. Genninatio:r.1 results obtained from grsenhouse 
plantings of 1940 soaked and u.nsoaked buffalo 

grass seed at Sti 111:vater, Oklahoma.* 

Replica ... 
tion 
Rows 

l 

2 

V, v 

1\varage 

F'eroent bur germination by A.ve:rage 
Treatment Gerrnin-

~N~o-n-e---2~· 4":!c"'"!hr~.-s-.-.~4~8;--,,,h_r_s-.--~7~2-·~h-r-s-.--9~6~·.~hr~.-s--: ation 
Percent 

18 29 19 27 32 

.21 20 19 19 24 

16 25 28 25 28 

18.33 2t1.66 22.00 23.66 28.00 23.0S 

* Germi:nat:lon for ij period of 60 days after plarrting .. 

13 



Table 2.. Germination results obtained f:ro:m green.house 
plantings of 1941 so!lkod and unsoaked buffalo 

graso seed at Stillwater, Oklahomfh* 

Replica- Percent bur germination by .Ave:rc:igo 
·tion Treatne:nt Germina-
Hows Nono 24 hrs,, 48 hrs~ 72 hrs .. 96 hrs. tio:n 

Percent • .,,.<lil 

1 2 6 3 3 '7 

2. "1 4 4 6. 0 .., 

3 3 4 Ci 3 3 •-' 

Average 2.66 4.66 5.S~S 4 .. 00 ~1. 3,.;,s 4.rn 

* Germination for u period of 60 days after planting. 

14 



GFJ':,SS SEED 
IH THE FIELD 

(Soaked and Unsoaked Seed) 

Ji'l\TEIITALS AND HE'l'HODS 

Seed of the same lot., age,. and treatraent as used in the 

greenhouse experiment previously mentioned WQS pl1:m-bed in the field 

on f'allmv soil at two dii':r."erexrl;; dates to determine the bur germina ... 

tion v.nder field oondii:;ions.. The 1940 and 1941 seed were vtithheld 

for three weeks after soaking before being planted just as were the 

seed which were used in the greenhouse experiment. 

O:n r:ay 2, 1942, and lifay 20. 1942., three replicated rows 

of each trec:rtment were planted in f'ield plots 10 by 1&} feet. The 

burs t":ere planted in lO•foot rows with 100 bur:::~ to e.:10h row Qnd ::it 

one foot 

with m'le row of th(:: 1940 seed altl'!,rr1e.ting witl1 one row cf the 

- seed. 

15 

Ji. speoial constructed apparatus 1.'or pla:rrt;ing -'che burs at a 

'I.mi.form depth of one inch 11ias made by dri Hing 100 holes 5/16 ineh in 

diameter in a 1 by 2 inch pine strip 10 feet long and using; wooden 

one-.f'ourth inch in diameter inserted in a 3 ... inch portion of a 

broo:m handle a$ a gage pu..11.cher.. 'l'he gt1g~ puncher ·was so constructed 

that when the one-fourth inch peg :was passed through the 5/lG-inoh 

hole in the 10 ... foot strip, it left one inch of the peg protruding 

from the ventral side of the 10-foot strip. This placed all the seed 

~t a v.niform depth of one inch belo,v the surface of the soil as shovm. 

in :Figure 6. 
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Figure 6. Equipment Used in Field Plantings. 
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'.i'he rnoi sture was favoru 

plots we1~e YJatored wi'l;h tap l\m:c;or every other day.. In the h·tte,r days 

of' the experiment, the rainfall wan suf':f'icienl; to pror,.v:rb:, optimum re-

s,.1l'cs because of' J:'requexrb ra:ins. 

For1;;i6n specie;::; of e;ra:::rn<w a:nd u:ndesiruble plants were 

ro~~ued from the plots.. Cultivatio:n w:i:th a garden plO,l;, using special 

oonstruc,ted equipment to guard against covering crnd disturbing small 

grass seedlings,, ·was done ut i:r1tervals suff'ieien:t to warrant; eradioa, ... 

tion of U.'Yldesirable ve;;etation 1and to loosen the soil .. 

Energenoe counts we:re made every third day on all plo'hS, dur­

ing; the period of the experiment.. The coun:ts were mode as lone; as an 

i:ncreueed r;ermination o•.:>n,tinued. but when the retldi:ngs eeiu,ed to show 

0:ny chang;e for S<,,ver«l ~uccccs:1:ve com'.lt:s,. it was ussu._med thitt the per• 

cent bur ierrdnation had reached its peak .. 

Geed fro:r:1 th.o 

I'ay 31., 1942.. 'l'he. early ,fote of planting started gerrcunation four 

di:tys sooner than the later planting; howe,.rer tho length of tine re­

quired to reach the highest peak of ger,;iirn:it:i.on was practiee.lly the 

sane in both cc,ses. ·rrhioh v11rn 32 to 40 days after plrmtingD 

The €~er:mination results obtained from field plantinr;s of 

soaked and imsoaked buff'olo grass seed are very similar to results 

obtained u.nder greenhouse conrH·bio:i:u;. In the greenhouse ~nd field, 
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Figure 7. Jv•ethod Employed in the Cult:ivation of 

Experi~ental Pots with Buffalo Grass See. 
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96-hour soaking treatment gave the highest peroentage bur gennination 

in the 1940 seed. The average percent bur germination for the 96- hour 

soaking treatment in both 1940 and 1941 seed is practically the same 

for the greenhouse and field experiments. 

The average germination for the untreated 1940 seed was 15.5 

percent . whereas in the treated se d the average germination was 21.4 

percent. 

In the 1941 untreated seed. the peroent of bur ge ·nation 

s 1.6 as compared with 3. 4 for the treated seed. 

The 'lf.ay 2oth planting gave the highest germination count in 

the majority of all soaking treatments both for the 1940 and 1941 seed. 

The 'ay 2oth planting gave the highest average percent germination tor 

the 1940 and the 1941 seed. The May 2oth planting gave an increased 

bur germination ot 1.1 percent in the 1941 seed and 1.3 percent in the 

1940 seed over the May 2nd planting. 

Germination results as obtained from different seed treat­

ments planted on two diff erent dates are shown in T bles 3 and 4. 



20 

Figure 8. General View of p· e Experimental Plots 

of Buffalo Grass ee. 



Table 3. Germination Results obtained from field plantings of soaked and unsoaked 
buffalo grass seed, at Stillwater, Oklahoma.• 

Plant• Replica- Peroent bur germination by Average 
ing tion various treatments Germination 

Date Rows None 24 E:rs, 48 hrs. 72 hrs. 96 hrs. Percent 

May 2, l 15 26 18 14 25 
1942 

2 13 15 15 23 31 

3 14 7 17 12 28 

Average 14.0 19.3 16.6 16.3 28.,0 18 .. 8 

May 20, 1 12 12 27 30 27 
1942 

2 9 23 15 19 25 

3 6 16 24 24 33 

Average 9.0 17.0 22.0 24.0 28.3 20.1 

Grand Average ll.5 18.1 19. 3 20.3 2a.1 19.4 

• Results from seed harvested in 1940. 

N .... 



Table 4. Germination results obtained from field plantings of soaked and unsoaked 
buffalo grass seed. at Stillwater, Oklahoma.• 

Plant- Replica• Percent bur germination by Average 
ing tion various treatments Germination 

Date Rows None 24 hrs. 48 hrs. 72 hrs. 96 hrs. Percent 

May 2. l 2 3 1 3 2 
1942 

2 2 2 2 3 5 

3 2 1 2 2 3 

Average 2.0 2.0 1.s 2.6 3. 3 2.7 - .2, 3 

May 20• 1 1 2 7 4 6 
1942 

2 2 l 6 2 7 

3 1 5 8 3 3 

Average 1.3 2.s 7.0 3.0 .5.3 3. 8 

Grand Average 1.6 2.3 4.3 2.a 4.3 3. 0 

• Results from seed harvested in 1941. 
N 
ti:! 



BUFFAI.D GRASS SEED GE !NATION IN THE FIELD 
(Soaking , preohilling, and laboratory 

treatment with 0. 2% Potassium 
nitrate solution) 

TERIALS AND HODS 

The same general lot of seed previously mentioned in the 

greenhouse and field tests was used in this experiment. Both 1940 

23 

and 1941 seed were treated before prechilling by soaking one lot in 

tap water and another lot in 0. 2 percent solution of potassium nitrate 

at room temperature for 24 hours, 48 hours, 72 hours, and 96 hours, 

respectively. At the end of each 24-hour interval, sufficient seed 

to plant two rows of each treatment was taken from the water and the 

0.2 percent potassium nitrate solution and air dr~ed as quickly as 

possibl. 

on Uaroh 3, 1942, both treaten and untreated seed were 

placed in sm 11 glass vials and set in the refrigerator. The refrig-

erator s thoroughly checked and set at 50 c. two days before begin- · 

ning the six-week period of prechilling. The temperature was ohecked 

every few days and kept as near the 5° c. mark s possible. 

Two samples of eaoh of the 1940 and 1941 seed were prechilled 

moist by placing the seed in glass cover plates . Two of the plates 

were kept covered with water and the other two with the 0.2 pereent 

potassium nitrate solution. Sufficient amounts of tap water and potass• 

ium nitrate solution were added during the six eek period to furnish 

adequate moisture for the burs to be prechilled moist. A more detail• 

ed explanation of the methods nd laboratory tests are shom with the 

results in Tables 5 and 6. 



Table 5. Germination results obtained from field plantings on fallow soil of soaked 
and unsoaked buf'fa lo grass seed wi. th and without a period of 

preohilling (5° o.)• 

Length of 
Soaking 
Treatment 

None 

24 hours 

48 hours 

72 hours 

96 hours 

Laboratory Treatment 

None 
Preehilled Moist Six Weeks 
Preehilled Dry Six Weeks 

None 
Prechilled Dry Six Weeks 

None 
Preohilled Dry Six Weeks 

None 
Preohilled Dry Six Weeks 

None 
Preohilled Dry Six Weeks 

* Results from seed harvested in 1940. 

Peroent Germination 0£ 
Viable Burs 

Water :Potassium Nitrate 

17 --
26 42 
21 -
20.s 26 
28 36 

32 24 
25 37 

22 26 
34 17· 

9 7 
9 13 

~ 



Table 6. Germination results obtained from field plantings on fallow soil of soaked 
and unsoaked buffalo grass seed with and vnthout a period of 

preohilling (5° c.)• 

length of 
Soaking Laboratory Treatment 
Treatment 

None 
None Preohilled Moist Six Weeks 

Preohilled Dry Six Weeks 

None 
24 hours Preohilled Dry Six Weeks 

None 
48 hours Preohilled Dry Six Weeks 

None 
72 hours Preohilled Dry Six Weeks 

None 
96 hours Preohilled Dry Six Weeks 

• Results from seed harvested in 1941. 

Perc~ent Germination of 
Viable Burs 

water Potassium Nitrate 

3 
19 36 

5 

4 1 
2 4 

3 5 
3 :s 

3 6. 5 
2. 5 14 

l 4. 5 
3.5 17. 5 

N 
en 
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At the end of the six eek prechilling period. the seed which 

were prechilled moist were air dried as quickly as possible and the en­

tire lot of prechilled seed was withheld from planting for two weeks. 

On ' ay 2 nd 4. 1942. the seed were planted in the field on f llow soil 

in plots 10 by 1~ feet. They were planted in lO•foot rows with 100 

burs to eaoh row and at a depth of one inoh. The same equipment and 

technique as previously described were employed in planting all treated 

and untreated seed. The plantings were made two days apart because of 

adverse weather conditions during the time. It is very doubtful whether 

or not the two-d y difference in the planting date would have any direct 

influence upon the percent bur ge ination of the two plan"l;ings . becauGe 

for each planting date the first e ergence of the seedlings was recorded 

on the sixth day after planting. 

Undesirable weeds and gras ses were rogued from the plot at 

intervals. and cultivation with a garden plow was employed. as necessary, 

to keep down undesirable vegetation during the oourse of the experiment. 

There was a short dry period following two weeks after pl~t­

ing, and it was necessary to water the plots at regular intervals during 

that period in order to supply sufficient moisture for optimum burger­

mination. In the latter days of the experiment:1 the rainfall wa 

sufficient to furnish adequate moisture, as it rained nearly every other 

day. 

This observation was carried on for seven weeks , and emergent 

counts were made at three-day intervals from the date of the first emer­

genoe throughout the duration of the experiment. 
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RESULTS AND DISCUSSION 

On May 9, 1942, seven days after planting. the seedlings 

began to emer ge from the plots planted May 2. Two days later emer­

gences were showing up on al l plots planted with laboratory-treated 

saod. Prom the day of the first recordings, oounts were made at 

three ay intervals throughout the length of the experiment. High 

peak germination of' the 1940 preohilled seed was .reached in 21 days. 

Seedlings from the prechilled seed showed a more unifonn 

emergence, and the pl nts developed more rapidly than the seedlings 

from seed which were not preohilled. 

On June 24. 1942, the day the final counts were made, several 

of the six-week old plants from the prechilled seed produced stolons 

from one to ~hree inches in length, whereas seedlings from seed not 

preohilled only occ sionally showed evidence of stolons. The seedlings 

from prechilled seed 1,1ere easily deteoted f1·om the s edling,s from seed 

which received no prechilling treatmei:;.t by their vegetative growth. 

The verag germination for seed pretreated by soaking in a 

0.2 percent potassium nitrate solution, it er prechilled or not pre­

chilled, was sorne,~hat higher for the 1940 and 1941 seed than seed pre­

treated by soaking in tap water for one to four days. The average 

germination for all preohilled seed. either soaked in tap water or in 

0.2 percent potassium nitrate solution. was higher than seed which 

received no preohilling treatment. 

Preohilling the 1940 and 1941 seed moist in 0 . 2 percent 

potassium nitrate solution gav the highest results of any treatment 

used in all the seed-treating experiments. Soaking the 1941 seed 
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moist for six weeks gave a 36 percent bur gennination as compared with 

3 percent for the untreated seed. When the 1940 seed was preohilled 

moist in a 0.2 percent potassium nitr te solution , there was an increas• 

ed bur germination of 25 percent over the untreated seed. 

The results obt ined from the 1940 and 1941 seed which were 

preohilled moist in a 0 . 2 percent potassium nitrate solution are in 

coordance dth the results of Y.enger (8) in his preohilling treatment . 

His results were somewhat higher probably because of the difference in 

the methods employed in germination. Wenger germinated the seed on 

paper toweling moistened with a 0.2 percent potassium. nitrate solution. 

while the results presented here were obtained by planting the seed at 

uniform depth of one inch in the field in fallow soil. The wide 

differences in p rcent of bur gennination in this experiment and that 

of enger's is probably due to the factor involving depth of planting 

as described under uF:ield Test of Seed as Affected by ulching , Soil 

Type, and Depth of Plantingn. 

Soaking the 1941 seed for 72 and 96 hours before preohilling 

had a tendency to increase t he percent of bur germination, but in the 

1940 seed , there ~as a decrease in the percent of germination when it 

ms presoaked for these periods before prechilling. In all the treat-

men~ the 1940 seed eave considerably higher responses than the 1941 

seed to soaking int p water or 0 . 2 percent potassium nitrate solution 

from one to four days before preohilling , with the exception of the 

treatment in which the seeds were prechilled moist in 0. 2 percent po-

t ssium nitrate solution. The 1940 seed resulted in a 42 percent bur 

germination as co pared with a 36 percent bur germination for the 1941 

seed . Results and methods of treatment are shOlVIl in Tables 5, 6, and 7. 



Table 7. 

Date·· 
ot 
Harvest 

1941 
Seed 

1940 
Seed 

The effects of soaking buffalo grass seed in tap water. 0.2 peroent potassium 
nitrate solution, preohilling. and not preohilling.• 

4. 5 10.a 9. 9 

22.4 25. 3 26.l 

• Results obtained from average of field experiment data. 

lfot 
Preohilled 

4 •. 2 

20.e 

N 
<O 



GEm !NATION OF BUFFALO GRASS SEED 
AS AFFECTED BY ULCHING, 

SOIL TYPE, AND DEPl'H 
OF PLANTING 

TERI Al.S AND METHODS 
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In the latter part of February. 1942 .• at the Oklahoma 

Agricultural and Mechanical College agrononzy- farm,. Stillwater. all 

soil from an area 8 by 24 feet was excavated to a depth of 18 inohes. 

This rectangular pit was divided into three 8-foot series and was 

further subdivided into separate compartments by means of 18•inoh 

heavy tin strips. 

Surface soils of Kirkland silt loam and a Vernon sandy loam 

were placed in two of the 8-foot series of the 24-foot rectangular pit. 

A portion of the original soil which was removed in the excavation was 

thoroughly mixed and placed in th third 8- foot ser ies. 

The origina l soil from the excavation aft r being thoroughly 

mixed within itself was an intermediate soil between the Kirkland and 

Vernot and was classi fied as a very fine sandy lo m. The three dif­

ferent soils ere firmly packed and settled by rains which occurred 

sever 1 tines after prep ring the plots during the period which elapsed 

before the plantings were made . 

Each 8-foot series were divided into sixteen 2 by 2 foot 

plots by the installation of cross partitions made of heavy tin. 

On l~ay 7,. 1942,. Oklahoma buffalo grass seed harvested in 

1936 was planted on all three soil types at two uniform depths,. namely 

one inch and one-half inch. In eight plots of each series. 200 burs 

were planted at a uniform depth of one-half inoh, and on the other 

eight plots of the same series ,. 200 burs w re planted at a uniform 
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depth of one inoh. A square 200-seed dropboard used in the experiment 

was made by drilling two hundred 5/8-inoh holes in a square heavy 

cardboard 23 by 23 inches . The seed was planted at a uniform depth 

by dropping the burs through the holes in the dropboard and punching 

them at the desired depth with a gage puncher constructed similar to 

the puncher described in "Materials and Methods" in Field Experiment 

Number 1. 

On four of the one-inch plantings and four of the one-half 

inch plantings in each series. a straw mulch was placed on the surface 

of each plot just thick enough to obstruct the surface view of the 

soil. approximately 1/8 to 1/4 inch deep. In each series there were 

four mulched one-half• inch plots. four un.mulohed one- hal.f•inch plots. 

four mulched one-inch plots , and four unmulched one-inch plots. The 

depth ot plantings and mulching was planned on the checkerboard style 

as shown in Figure 9. making four replication plots of each tre tment 

on all three soil types. 

The plots were wel l watered upon completion, and the moisture 

content of the soi 1 was kept favorable for plant growth by frequently 

sprinkling with tap water. In the latter three weeks of the experiment 

no sprinkling was required because the rainfall was adequate f'or opti­

mum germination • . 

None of the plots received any cultivation throughout the 

course of the experiment. The soil was slightly disturbed when the 

undesirable and competitive vegetation was removed from the plots . 

The experiment was in process for six weeks ,. and emergence counts were 

made at regular 3-day intervals throughout the length of the experiment . 



Figure 9. Experimenta P ots Dea ing With }!ulohing, 

o Type, and Depth of Planting. 

32 



RUltl! 
MUll,TIUl l M:~rMHOrAI '1ll 

LlBK \ 3i ) 

NOV "4.7 1942 
All counts are expressed in tenns of bur. germination because 

of the difficulty encountered in trying to make a caryopsis count. 

A strip 2 feet wide around the experimental enclosure was 

kept free of vegetation by frequent cultivation and was spr inkled each 

time the plots were watered . 

RESULTS AND DISCUSSION 

The data presented in this paper indioate tha.t mulching , 

soil type , and depth of planting have a direct influence upon the per• 

cent bur germination of buffalo grass seed. 

The plots were observed each day until the first emergences 

were noticed , and after that date e ergent counts were made at regular 

3-day intervals. These short interval readings made it possible to 

determine the rate of ge ination on each soil type and the approxi• 

mate number of days for the seed to reach the high peak germination. 

On May 16. 1942, the first emergences were. recorded on all 

three soil types. The one•hali'• inoh planting produced the highest 

percent of bur germination . In approximately three eeks after plant• 

i:ng , the emergenoes in the majority of the plots tended to make little 

increase from one 3-day interval to the next , and the greater part of' 

the plots had almost reached their highest germination for the period 

of observation. 

The verge bur ge ination on the ulched plots in all 

three series as 28. 9 percent as compared with 21. 2 percent for the 

non-mulched plots. The mulched plots on all three eries ~i th seed 

planted one-half inch deep produced 

mination of any of the treatments . 

. , . t. . . . -' 
the hjghest percent 'of 0 bur ger-. . . . . " ) ' . . . ., . . 
The muJ,ched plots wi h • seed · • • :· . : , ... .., --, . . .. ,· . 0 C 

'., ~ ,_('. . ) ~ . 
.. ' . . . . . . . . .. 

.... ., :· .. : -&. .. ··: 



34 

Figure o. Buf a o Grass ee ings on 2 X 2 1 i t oam 

Yirk and oi Pante at a Depth of One-Balf Inch 

and Covered ith a ight Straw t'u ch on the Sur-

face of oi • Pante r'ay 7 and Photographed 

June 20, 942. 
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Figure • Buffa o Grass Seedlings, a 2 x 2' Plot on Silt 

Loam Ki rkland Soil Planted at a Depth of ne-Half Inc 

and Receiving o Light Str aw Mulch on Sur face of Soil. 

Planted 'ay 7 and Photographed June 20, 1942. 
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planted one ineh deep ranked second ,Jith a:n average bur germination of 

23.9 percent as compared to 19.5 percent germination for the non::ni.ulohed 

plot.s at the same depth of' planting. The lo1Nest percent bur gerrnination 

obtained on t?J.11 three series was on plots whioh were not st:ratv mulched. 

Seedlings grm.ring h1 plots which had been mulched with str1twr were more 

vigorous, and the spreading of the plant by the produotion of stolons 

was more rapid. From the results of thi~ experiw.ent1 buffalo grass seed 

planted with a light straw mulch produces a greater percent of seedlings. 

and the !egetative grovrth of the plant is hastened., oausing the grass to 

occupy a;i1 area by natural :means in a shorter length ,of time. . The effect 

of mulching and non-mulching on the percent of germination of buffalo 

grass seed, is shown in Table 8. The data shown in the following tables 

are su.:m.marized from :results or the .final emergence counts on four rep• 

,Heated plots of each t:reatnant and are expres;;;ed in tenns .of p\Srcent of 

bu:r germinat:i:.on~. 

The 1Jnrerag;e percent bu:r germination of the one•hal:f ... :i.noh mulch• 

ed plantinr;s on all three soil types wf:l.s consider:;ib1y higher thl:ln o:n the 

one-inch mulched ple,ntin,f,;s.. Tho one-half-inch non-rnulched plantings were 

also higher than in the one-inch non""illulohed plantings. On all three 

series, the aver~ge bur germination on all one•ha.lf .... inoh plantings was 

28 .. 5 percent as compared to 21.7 a.verag;e percent of' bur germination on 

all the one-inch plantings. The effeot of depth of planting on the per­

cent germination of buffalo grass is shmm in Table 9., 

The influence of soil type upon the perc,emt of bur germination 

of buffalo grass seed has been clearly demonstrated.. _ and results of 

recent experimental vmrk indicate that regardless of' depth of planting 

or presence of straw 1nuleh, tho percent of bur germination is partially 

determined b-y the type of soil. ltesults of' exporinenttll dE!tlt show that 



!ables. The et:faot of :m.ulohing and non~ulching on the pereent germination 
of buffalo grass seed. 

Treatment 

-Mulched 
Seeded i" deep 

Mulohed 
Seeded l •t deep 

Non~5ulched 
Seeded fa" deep 

Non•Mulched 
Seeded 111 deep 

Aver P"e Percent nu:i.· Gem.fiiation 
Xirk and Ve~..ion :Mixed 

Soil Soil Soil 

41.l 35.0 26.5 

20.1 28.5 16.1 

'24.6 23 .. 6 20.5 

24.~ 18.7 15.5 

A-verQge 

34.0 

23.9 

!S .. 9* 

22;.9 

19.5 

'fr.!** 

* Average percent bur germination on all mulohed plantings. 
**· Average percent bur germin .. ation oo all non-mulched plantings. 

·tA 

""' 
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Table 9. The effect of depth of plenting on tllie peresnt germination of 
bu.t"!'alo grass seed. 

Depth of Planting 
Avt:;ra~ Pe:roent~r de!r~t.fon 
Kirk. nd Vernon Mixed Average 

$oil Soil Soil 

i inch Mulehed 41.1 35.0 26.5 34.2 

! inch Non-f,!ulohed 24.6 es.e 20.5 22.9 
mr.]'* 

l inoh l4ulohed 28.l 28.6 15.l 23r,9 

l irHih No:n...}{ulohed 24.l 18.7 15.5 19.5 
-U'..1•• 

• Average percent bur germination on all -k,-inoh plantings. 
** :A:verage pereent bur ger--.inination on all l•inoh plantings. 

~ 
0, 
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Yirklarid soil supported a higher percent of bu:r germination of' buff'alo 

grass seed ths.:n either Vernon or mi.xcd soi 1 arid that Vernon soi 1 in 

each case, regardless of mulch or depth of plan:cing, was superior to 

the Kirkl1,;nd soil w~:::; 29.5 percent ~s oonpared with 26 .. -1 :,erccnt for 

the Vcrrton and 19.4 percent for the mi:xed soi 1.. The ,e.ffect of soil 

type on the percent germination of buffalo grass seed is shovm :i.:n 

Table 10. 

The v1riter is not interested in the chemical and physio­

log;ieal explanatio:n as to why the peroent of bur germination of buffQlo 

grass seed is affected by soi 1 type but is only concorned from. the 

practical side 0£ the question. It is hoped tha.t results o:f these 

investigQtio:n.s nay lead to a better understanding of hovr, when, and 

where to rilant buffalo grass seed to obtain optimum results and also 

to help ·!:;he VJ'estern form.er with some of' his problems oonoerning the 

propa61::rtion of' buff'eilo grass by seed .. 



Table 10. The effei::r\:; of soi 1 type 011. the percent gemini:.tion o:f bui'lt~lo 
grass seed .. 

De~th of Plunting~"""'"'1:vera'"ge 0Perc~n-r-Bur Germination 
and Kirkland '"verno:n Mixed 

Surf'litce T:reatmen:l; Soi 1 Soi 1 Soil 

'k inoh Mulched 

} ixrnh Ifo:n•1falohed 

l inch irulohed 

1 inch lkm-11ufohed 

Average Percent* 

41.l 

2t], .• 6 

28.l 

2,1 .. 3 

29.5 

35 .. 0 26.5 

23.6 20e5 

28.5 15 .. 1 

rn. 7 15.5 

26 .. 4 19.4 

.A:verage 

!3'4o 2 

22 .. 9 

23.a 

19 .. 5 

25.l** 

-----------·----------···'~- ... ,...,~-~---------------
* Average peroant bur germination 0£ 16 replication squ~r~s 

on each of the three soil types. 

** !werage percent hur gormina,;1011 on ~11 48 replication 
squares including all three t"Jpes o:f' soi 1. 

~ 



** 
19.5% 

Series I · 
Kirkland Soil 

Series II 
Vernon Soil 

Series Ill 
Mixed Soil 

(Vernon ~d Kirkland} 

... . ~-. : . ' ** .... ·*:' ·:. ** . ·.. ~: . . ** .... -.. . .· ** : : •· ... 
. . . . . . . . - . .- r . . .. 

** 26% 
·. -.•. 

':35%.-:.· 24% ::·.2$~5%·. 23% !- ... 5~·-: 28.5% t·.-29%··. 23.5% l:.21% .. 
I. •. . . . .:. ·: -:: __ ~~-;- ,·; .. L .. ··.: I . . . ... ' ' .·:. . . .. /": .·:: II .... : . ! .- .•• :_>:'<1---.. -. . . i :__ __ : _ __: __ · _·· 

I:-.··.*-~·· .. :/ * I:.· . '* · ... :-: * i .• >~k-' ... : * . . ·. ··** .. : . f * : . · ...... · .. ' • I ·. ·** .. · i * 

. ~;5%.. 

·:_~i<~~-·.'·:1 2S% 1 ·_:_~:i5~_':i 25.5% --~4~ _-·_:; 18.5% /-~3~.: · .. / 15% .:":a._2r(:_.:·1 2°" :_-:~2~:·.·_./ 14% 

2----~· __ . .-1 ·.· . :_~--- . · · · · ,• .... -!-" ... ·. . . .. . : •i ·- -·. • .•. ·_/ _.-; •••• 

* ._.. ·~~· ·_: * : · .••. ·. * ,,, : ...... **.· >' * .. ·.·~: ·. * i ·.·.:ii!*~··.· .'1 * _> .:*~: .... 
21% . 42. .. ~~ : 28% . ~2% .. '. 20.570 ;· ._·3~~-- · ··i 21% i : . ~% .. · 17% : _. 30"1' .. : 11% :·22,t ·. 

I~;-,, -1'::_': .. _: .. :... .,_- .. ·.:· ,• • • ·. 1· . .-·.·.·, ,."·-: .... ,', ... /_-.·_..··. ·.: ,: ··:·.I.-.··.· .. · .. • ._ . ._:_:.:_·_.:__ 

.. ··.··~:.· ** .-.·~,: .... 111* ,,',' .• ·.·.! ** f·.·._. ...... , ** :-. .,i.·· ..• ·: ** ..... -.... , ** 
:_· -~-€>-~5(°·:j 29% .}~:~~~ :. 26% .':._·~;~_-:_ / 21.s%_t·::.~~~-::; 1 21.5% ? .. ij'>~~::··i 22% -.1;s·_.~%>; 1 11.s% 

• • • . •• : 1__ • • • • I ·. . .. · l . . __ . -·-..::____t ·- ' .. ----· -·~-

Figure 12. Drawing shows plot arrangement and percent germination of buffalo grass 
experiment which includes mulching,. soil type,. and depth of planting. 

* Seed planted one inch deep. 
** Seed planted one-half inch·deep. 

Scale in Feet Straw Mulohedl·:-:·:-:.~::J 
Non-Mulched I l .0 ,2 4 . ,6 ~ 

.Jll>. .... 



SUMMARY AND COr!CLUSIONS 

1. Buffalo grass seed.,. .in the burs., begin to emerge from. 6 to 

12 days and reach their highest peak of germination from 30 to 40 

days under both greenhouse and field conditions. 

2. Soaking buffalo grass seed in tap water for 1 to 4 days. 

followed by immediate air drying increased the p.eroent of burger• 

minat1on in 1940 and 1941 seed. 

42: 

3. The 96-hour soaki:ng treatme...'llt gave the highest results in 

both 1940 and 1941 seed under greenhouse and field conditions., with 

the exoeption of the 48-hour soaking treatment of the 1941 seed plant• 

ed under greenhouse conditions. 

4. Buffalo grass seed soaked in a 0.2 percent potassium nitrate 

solution for 1 to 4 days and preohilling for six weeks at 5° c. gave 

an increased percent of bur germination over either untreated seed or 

seed pretreated by soaking in tap wa.ter for l to 4 days,. 

5,. Both 1940 and 1941 buffalo grass seed preohilled moist in a 

0.2 percent potassium nitrate solution for six weeks at 50 c:. gave 

the highest percent 0£ bur germination. Seedlings from seed of this 

treatment were more vigorous and the em.ergenoes were more uniform than 

seedlings from any of the other treatments .. 

6. Buffalo Grass seed harvested in 1940 and 1941 and receiving 

no tres:tment gave the poorest germination •. 

7,, Buloh.ing the seedbed with a light straw r1uloh increased. the 

percent or bur germination over the non-mulched regardless of depth 

of planting or type of soil. 



43 

a. Seed planted o:ne ... half inch deep either mulched with light 

straw mulch or non-n1ulohed gave a higher percent of bur germination 

than. seed planted one inoh deep and :reoeiving no muloh. 

9. Buffalo grass seed planted one-half inoh deep and m.ulohed 

with a light straw mulch produced the highest percent of' burger­

mination on all three soil types.# and £or all practical purposes, 

this is to be highly reoomme:uded in propa.gerting buffalo grass by 

seed. 

10. The percent of bur germination in buffalo grass seed is 

partially influenced by the type of' soi 1,. Regardless of depth of 

planting or presence of' straw m1.1loh. these results ind:lco-te that 

soil type is a11 influeneb1g i'actor in the g;em:in.ation of buff'alo 

grass seed., . U.rkland soil gave a higher percent germination than 

either Vernon er mixed, and Ver.non v.as superior to :mixed soil .. 
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