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ABSTRACT

W heeler, Jack H. 1964. P e lle t  Seeding of L ovegrasses on Southern 
Arizona Rangelands. M aster of Science T h esis .
Department of W atershed Management, U niversity of 
Arizona.

Experim ental work was conducted in the sum m ers of 1962 and 

1963 to evaluate the use of pelleted  Lehmann and Boer lovegr a ss seed s  

in the revegetation of a shrub-dom inated, desert grassland area. The 

experim ental procedures consisted  of broadcasting and drillin g of 

pelleted and non-pelleted love grass seed s on the following types of 

seedbeds: (1) cleared, (2) cleared and pitted, and (3) untreated.

The resu lts of these studies indicated that: (1) stands obtained 

from  broadcasting pelleted  love grass seed s w ere no better than those 

obtained from  broadcasting non-pelleted lovegr a ss  seed s, regard less  

of the amount of seedbed preparation; (2) stands obtained from  

drilling non-pelleted lovegr ass seed s were better than those obtained 

from  broadcasting pelleted  or non-pelleted lovegr a ss seeds; and (3) 

stands obtained from  drillin g non-pelleted Lehmann lovegr ass seed s  

were better than those obtained from  drilling pelleted Boer lovegrass  

seed s, pelleted  Lehmann lovegrass seed s, or non-pelleted Boer  

lovegrass seed s.

These studies did not indicate any advantages for pelleted seed s

v ii
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ABSTRACT— Continued

in re vegetating depleted southern Arizona rangelands. In contrast, an 

acceptable stand of grass was obtained by: (1) the rem oval of

com petitive vegetation, and (2) the drilling of an adapted sp ec ies  of 

grass such as Lehmann lovegrass .



INTRODUCTION

The effects of overgrazing, aggravated by prolonged periods of 

drought, have resu lted  in the deterioration of thousands of acres of 

rangeland in Southern Arizona. Much of this rangeland was dominated 

by valuable perennial g r a sse s  which offered good forage for livestock  

and provided protection for the so il. Today m ost of these perennial 

g ra sses  are gone, and in their place are found annual g r a sse s , w eeds, 

and shrubby plants which offer poor forage for livestock  and inadequate 

cover for so il protection. Revegetation of this rangeland by seeding  

g ra sses  which are adaptable, nutritious, and palatable is  desirable for  

adequate forage production and for lessen in g  so il erosion .

One solution to this problem  of revegetation, advocated by L. S. 

Adams of Tucson, Arizona, is  the use of pelleted grass seed . In these  

p elle ts , grass seeds are encased in so il for broadcast d ispersion . Mr. 

Adams theorized that the earthen p ellet coating would substitute for the 

imbedding of the seed  in the so il. The method, if  practical, would pro

vide an econom ical means of seeding hundreds of acres per day. Thus, 

experim ental reseed ing studies w ere initiated in the sum m er of 1962 to 

determ ine the practicality  of using peUeted grass seeds in range revege

tation.
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To evaluate this method of revegetation, pelleted and non- 

pelleted  seed s of Lehmann and Boer lovegrass w ere aeria lly  broad

casted and drilled on the following types of seedbeds: (1) cleared, (2) 

cleared and pitted, and (3) untreated.



LITERATURE REVIEW

Interest in revegetating 90 m illion  acres of deteriorated range- 

land in the W estern United States was enthusiastic and popular following  

World War II (Winter, 1947). The reason  for th is in terest was the 

alluring p o ssib ilitie s  of : (1) increasing m eat production, (2) conserv

ing renewable resou rces , and (3) conserving non-renewable resou rces  

(R oss, 1948; Burback, 1949).

It was thought (Anonymous, 1940) that the aeria l sowing of seed  

held extraordinary potentialities for rapidly and econom ically  

revegetating areas which w ere in accessib le  to ground equipment. Much 

of this early  enthusiasm  stem m ed from  the su ccessfu l aeria l seeding of 

burned-over w atersheds in California (Gleason, 1944) and the aeria l 

seeding of r ice  in California (Haystead, 1945). Unfortunately, th is 

optim ism  was short-lived , for su cc ess  with aeria l sowing of grass was 

generally lim ited  to se lected  situations such as the following: (1)

seeding prior to lea f drop in deciduous tree areas (Hull and Stewart, 

1948; Stewart et a l . , 1951); (2) seeding where rainfall was ample and 

dependable (Mark and Roaf, 1941; P r ice , P arker and Hull, 1948); (3) 

seeding in ashes of burned-over rangeland (P earse and P lum m er,

1948); (4) seeding where competition was slight (Killough, 1950; Bleak  

and Hull, 1958); and (5) seeding on a rough seedbed (Schwendiman,

3
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1955). The failure of aeria l seeding to produce acceptable stands of 

grass under conditions other than those mentioned above was attributed 

to poor distribution of the seed  (Stewart, 1949); failure of the seed  to 

penetrate the so il  (Haystead, 1945); and inadequate protection of the seeds  

from  rodents, in sec ts , d isea ses or weather (Barnhill, 1946; Winter, 1947).

P elle ted  Seeds

Because of certain  obvious disadvantages of seeding non-pelleted  

seeds by a ir, the attention shifted to pelleted  seed s. The idea of p e lle 

ting seed s was not new, having been occasionally  used  sin ce World War 

I. However, it was not until after World War H that the la r g e -sc a le  manu

facturing of p ellets began. At that tim e, they w ere prepared for the 

sugar beet industry to im prove row spacing (Rudolf, 1949). Later, 

pelleted seed s were used quite su ccessfu lly  in the truck crop industry  

(M acGillivray, 1953), and farm ers can now buy them for crops such as 

lettuce, carrots, rad ish es, and many other sm a ll-seed ed  crop s. P e lle 

ted flow er seed s (Anonymous, 1949) have been made available to the home 

gardener ensuring better spacing of seed s and perm itting earlier  planting.

Beginning in 1946, experim ental seedings with p e lle ts were  

given national publicity in popular m agazines, and the following advan

tages w ere claim ed for them;

(1) P e lle ts  provide uniform distribution because of their weight 
(Towne, 1946; W inter, 1947).

(2) P e lle ts  would have sufficient weight to penetrate the so il  
(Haystead, 1945; Barnhill, 1946).



(3) P e lle ts  would provide protection to the seed  because of 
their coating (Haystead, 1945).

(4) P e lle ts  would germ inate sooner than non-pelleted seed  and 
s t i l l  maintain high germ ination (Mahoney, 1946; Henry,
1947).

(5) F e r tiliz e r s , growth horm ones, and chem icals to protect 
seed s against d isea ses and anim als could be added (Towne, 
1946).

Three common types of p e lle ts have been manufactured for range 

reseeding: extruded, coated, and com pressed .

Extruded P e lle ts

Extruded p ellets are short and cylindrical. They are manufactured 

from  a v iscou s, p aste-lik e  m ixture of seed  and so il  which is  forced  

under great p ressu re  through round openings. This type of p ellet was 

used only in the greenhouse and laboratory (Hull et a l . , 1963).

Coated P e lle ts

C oated-pellets are generally  ellipsoidal. They are made by 

building up a coating of numerous layers around the seed s while they are  

tumbled in a slow ly revolving drum. When the desired  s iz e  is  obtained, 

they are dried and screened  to uniform ity. The coating m aterial usually  

con sists of a very fine m ineral substance such as feldspar, fly  ash, 

clay, or m ontm orillonite. F e r tiliz e r s , growth horm ones, in sectic id es , 

fungicides, and rodent repellents are added to the coating m aterial if  

desired . This type of pellet is  manufactured at a central plant and 

shipped to the reseed ing s ite s  (T isdale and P latt, 1951).
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Studies w ere conducted by Hull (1959) in the sagebrush-grass  

vegetation type in Idaho with coated pelleted  and non-pelleted seed s.

These studies included both sm a ll-sc a le  and la r g e -sc a le  seed in gs. 

S m all-sca le  seed ings w ere made on plowed, burned, and untreated seed 

beds. D rilling of non-pelleted seed s was used on a ll ground treatm ents 

in the sm a ll-sc a le  study. The la r g e -sc a le  seedings included three seed 

bed preparations: burned, plowed, and untreated. Methods used in the 

la rg e -sc a le  seedings w ere aeria l broadcasting of pelleted  seed s, aeria l 

broadcasting of non-pelleted seed s, and drilling of non-pelleted seed s.

In both studies seed ings w ere made with wheatgrass (Agropyron 

desertorum  (F isch . )Schult. and/or interm ediate w heatgrass (Agropy

ron interm edium  (Host) B eau v .). R esults of th ese  studies indicated the 

following: (1) stands from  the drilling of non-pelleted seed s w ere superior  

to stands from  broadcasting pelleted  or non-pelleted seed s , (2) stands 

from  the broadcasting on plowed ground w ere better than those from  

broadcasting on either burned or untreated areas, and (3) stands from  

broadcasting w ere poor.

In studies by Moomaw (1951) and Moomaw et al. (1954) with 

coated pelleted and non-pelleted seed s of crested  wheatgrass in the 

Crane Creek area of Idaho, non-pelleted seed s showed a significant ad

vantage over coated pelleted  seed s.

1. Scientific nom enclature cited from  Kearney and P eeb les  
(1951), Gould (1951), and Hitchcock (1951).

6
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Between 1949 and 1951 Gatherum (1951) seeded 49 different 

kinds of p lastic-coated  pelleted  seed s near Logan, Utah. These seed s  

w ere drilled and broadcast seeded on untreated, burned, and plowed 

areas. He found that: (1) 130 tim es m ore seed lings survived from  

drilled pelleted or non-pelleted seed s than from  broadcast plantings, (2) 

394 seedlings survived on plowed ground while no seed lings survived on 

untreated areas, (3) seeding foothill ranges in the Intermountain Region  

with p lastic-coated  p e lle ts  is  not warranted. Gatherum (1961) further 

stated that bare seed  showed much higher germ ination than any of the 40 

plastic-coated  pelleted seed s tested . However, Hull (1950) found in 

greenhouse studies that so il  coatings had no effect on seed  germ ination.

Com pressed P e lle ts

The pellet m ost commonly used is  the com pressed  earthen  

pellet developed by L. S. Adams of the U niversal P e lle t  C o ., Tucson, 

Arizona (form erly the International Seed P e lle t  C o ., of Phoenix, 

Arizona). The idea for this pellet came from  Mr. Adam's observations 

that seed s ingested by rabbits and then le ft  in their droppings sprouted  

sooner than other seed s on the surface of the ground (Anonymous, 1946).

Com pressed p e lle ts (Figure 1) are spherical. They are made by 

a machine consisting of four gear-lik e  wheels with a se r ie s  of quarter 

spherical depressions around the rim  (Figure 2). The four wheels m eet 

at a common point and m esh so that the seed  and so il m ixture is  p ressed  

from  four sid es to form  a p e lle t. Growth horm ones, in sectic id es.
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Figure 1. View of com pressed earthen p e lle ts . P e lle ts  

shown are approximately 3 /8  inch in s iz e .
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Figure 2. View of com pression-type pelleting machine.
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fungicides, fer tiliz e r s , or rodent repellents are added if  desired . The 

equipment was m obile and powered by a large d iese l engine which per

mitted the p e lle ts to be made on, or near, the seeding s ite . They w ere  

made from  any so il  with a reasonably high clay content to be found near 

the s ite  to be seeded (Hull et a l . , 1963).

Between 1946 and 1948, 90 thousand acres w ere aeria l seeded  

with com pressed p e lle ts on four Indian reservations: Papago, San 

C arlos, Hopi, and Navajo. In addition, 28 acres w ere quadruple disked  

and drilled with p e lle ts on the San C arlos. Another 810 acres w ere  

aeria l seeded with non-pelleted seed s on the Navajo reservation . Leh

mann lovegrass (E ragrostis lehmanniana N e e s .) and sand dropseed  

(Sporobolus cryptandrus (T o r r .) Gray) were seeded on the San Carlos 

and the Papago. Weeping lovegrass (E ragrostis curvula (Schrad.) 

N e e s .)  was also seeded on the San C arlos. The Hopi and Navajo r e s e r 

vations w ere seeded to crested  w heatgrass, w estern  w heatgrass (A. 

sm ithii Rydb. ), and sand dropseed.

Wagner (1949) and Wagner and Kinkor (1950) reported that none 

of the seed ings w ere sa tisfactory . On the Papago they reported an 

average of only 75 plants per acre and no seed lings w ere found on the 

San C arlos. O bservations on the Hopi grass stands indicate that they  

cannot be considered even partially  sa tisfactory . The Navajo seedings  

were too recent (in 1950) to evaluate but the prelim inary opinions of 

Navajo technicians w ere that: (1) resu lts  w ere d irectly  proportional to
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ground treatm ent and (2) seeding with non-pelleted seeds gave about the 

sam e resu lts as seeding with pelleted  seed s . Rudolf (1949 and 1950), 

while working with pelleted  tree  seed s, also  found that non-pelleted seed s  

gave the sam e resu lts as pelleted  seed s . Furtherm ore Wagner (1949) 

stated that the penetration of p ellets into the so il was n il even where the 

so il was wet and soft.

Bleak and P hillips (1950) worked with p e lle ts  in Utah on four 

range types: aspen, mountain brush, ponderosa pine, and pinyon- 

juniper. Two studies w ere se t up in these areas: a la rg e -sc a le  exten

sive  study, and a sm all, intensive study.

On the la rg e -sc a le  areas they seeded m ixtures of sp ec ies on a ll 

range types with the exception of one of the pinyon-juniper areas which 

was seeded to non-pelleted bulbous b luegrass (Poa bulbosa L . ).

M ixtures used in the aspen and ponderosa pine types included smooth  

brome (Bromus inerm is L e y s s .), orchardgrass (D actylis glom erata L . ), 

and timothy (Phleum pratense L . ). Mountain brush was seeded to 

smooth brom e, orchardgrass, crested  w heatgrass, slender w heatgrass 

(Agropyron trachycaulum  (L ink .) M alte), and yellow  sw eetclover  

(M elilotus officinalis L . ). The other pinyon-juniper area was seeded to 

smooth brom e, crested  w heatgrass, bulbous b luegrass, and yellow  

sw eetclover. They used three aeria l broadcasting treatm ents on the 

untreated seedbeds: one pellet per square foot, two pellets per square 

foot, and ten pounds of non-pelleted seed  per acre. Each of these
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aeria l seeding treatm ents were applied to a ll range types with the 

, exception of the aspen type where the tw o-p ellets-p er-sq u are-foo t treat

ment was elim inated. The seed lings w ere counted in 1949, and it was 

found that in all four vegetation types, broadcasting non-pelleted seed s  

was superior to broadcasting pelleted  seed s. There was little  difference  

between number of seed lings counted in the one-and tw o -p e lle ts-p er -  

square-foot treatm ents although the seeding rate was double. Average 

stand ratings in a ll p e lle t-seed ed  plots were in the "very poor" c la ss . 

Average stand ratings in non-pelleted plots ranged from  "very good" in  

aspen to "medium" in mountain brush.

Bleak and P hillips carried  out the sm all intensive studies in the 

mountain brush, ponderosa pine, and pinyon-juniper types. In the 

mountain brush type four seedbed treatm ents w ere applied prior to 

seeding: burned, plowed, harrowed, and untreated. Each of these  

treated areas was then sub-divided into four sm a ller  ones. Each of 

these four sm aller  areas was then broadcast-seeded  with one of the 

following treatm ents: one p ellet per square foot, two p ellets per square 

foot, ten pounds of non-pelleted seed  per acre, and ten pounds of non- 

pelleted  seed s per acre followed by harrowing. The pinyon-juniper and 

ponderosa pine areas w ere aeria lly  broadcast-seeded  on untreated seed 

beds in the following manner: one p e lle t per square foot, two p ellets per  

square foot, one pellet per square foot followed by harrowing or dragging, 

and ten pounds of non-pelleted seed s per acre followed by harrowing or



dragging. The seed lings were counted in 1949 and the resu lts of this 

intensive study paralleled  those of the larger  sca le  study.

Bleak and Hull (1958) reported on the above studies again in 1955 

after resam pling the areas involved. Although few er plants per square 

foot w ere found on a ll treatm ents, .the resu lts  confirm ed the previous 

findings.

A study by T isdale and P latt (1951) was conducted in an area of 

the sagebrush-grass vegetation type of Idaho which was accidentally  

burned in 1947. Two areas within this burn, known as Thorn Creek and 

Rattlesnake Butte, w ere seeded with com pressed p e lle ts . The two areas 

com prised 21 thousand acres and w ere seeded with crested  w heatgrass 

and yellow  sw eetclover in a 3:1 ratio at a rate of two pounds of seed  per  

acre. On the Thorn Creek area only, one additional strip  was flown 

twice and another three tim es in an effort to in crease  the seeding rate  

to four and six  pounds per acre, resp ectively . Seeding started towards 

the end of 1947 and was com pleted in January, 1948. They sam pled the 

Thorn Creek area in 1948 and 1950. The stand was considered sparse  

and failed  to show any relationship between seeding rate and number of 

seed lin gs. The authors reported that a satisfactory  stand was not 

obtained. Moomaw et a l . , (1954) after resam pling the Thorn Creek area  

in 1951 and 1953, reported that no change in  the number of plants was 

found. They concluded that the seedings w ere unsatisfactory.

13
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Bleak and P hillips (1950) showed that the com pressed method of 

pelleting damaged the large seed s and reduced the germ ination as much 

as eighty percent. However, Wagner (1949) indicated that pelleting by 

the com pressed  method had little  or no effect on seed  germ ination of 

sm all, hard seed s.

Hull et al. (1963) evaluated a ll pelleted  reseed ing  tr ia ls  in the 

w estern United States and did not find a single instance in which the

aeria l broadcasting of any type of pelleted  seed s produced a satisfactory
)

stand of g ra ss, regard less of seedbed preparation.

F ailure of pelleted  seed s to m ateria lize  as a means of revegeta

ting areas in accessib le  to m achinery has been attributed to:

(1) The reduction in seed  viability  of com p ressed -pelleted  

seed s due to the pelleting p ro cess . (Barnard, 1949; Bleak  

and P h illip s , 1950; Wagner, 1949; Moomaw, 1951; T isdale  

and P latt, 1951; Gatherum 1951; Moomaw et a l . , 1954;

Bleak and Hull, 1958; Gatherum, 1961).

(2) The failure of the pelleted  seed s to penetrate the so il  

(Wagner, 1949; Wagner and Kinkor, 1950; Anonymous, 1950)

(3) The failure of the pelleted  seed s to provide adequate protec

tion for the seed  (Wagner, 1949; Rudolf, 1949; Wagner and 

Kinkor, 1950; Anonymous, 1950).

(4) The competition to the seed lings from  native vegetation  

(Wagner, 1949; Moomaw, et a l . , 1954; Bleak and Hull,
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1958; Hull, 1959).

(5) The inability of seed lings from  broadcasted pelleted  seed s  

to anchor th em selves properly which, in turn, prevented the 

seed lings from  securing water and nutrients (Gatherum,

1951; Moomaw, et a l . , 1954).

(6) The slow er germ ination rate of pelleted  seed s as compared 

with that of non-pelleted seed s (Bleak and P h illip s , 1950; 

M acG illivray, 1953; Hull, 1959).

N on-P elleted  Seeds

Standard on-the-ground methods of reseed in g  have been developed  

by F ederal and State resea rch  agencies. These methods seem  to offer  

the b est chances for seeding su c c e s s . In the sem i-a r id  regions of the 

Southwest, Anderson et a l. (1957) recom m ended preparatory so il trea t

ments which reduce com petition from  both woody and herbaceous sp ec ies . 

He also em phasized that drilling the seed  at the proper rate and depth 

was a prerequisite for a su ccessfu l stand. S im ilar findings w ere r e 

ported by Bridges (1941), F lory  and M arshall (1942), P ingrey and 

Dortignac (1957), Reynolds (1959), and Lloyd and Cook (1960).

Anderson further stated that reseed ing  is  not recomm ended for areas  

that rece ive  le s s  than eleven inches of annual precipitation.

W heeler and Hill (1957) stated that reseed ing  of Lehmann lo v e -  

grass on ranges receiving tw elve to fourteen inches of annual precip ita

tion in Southern Arizona, southern New M exico, and extensive areas of
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Texas, gave better resu lts than any other sp ec ies  of g ra ss. F lem ing  

(1949) and Humphrey (1959) also  found that Lehmann lovegrass is  

extrem ely drought hardy and w ell adapted to A rizona's sem i-a r id  

growing conditions.

F lory and M arshall (1942), Anderson etal. (1957), and Reynolds 

(1959), recommended drilling Lehmann lovegrass at rates of one-half 

to two pounds per acre prior to the sum m er rainy season  in Arizona.

In the sem i-ar id  regions of the Southwest, m oisture is  often a 

lim iting factor in establish ing and maintaining seed lin gs. T herefore, 

som e form  of so il m oisture conservation i s  generally  recom m ended. 

Anderson and Swanson (1949) found that pitting with an eccen tric  d isc  

not only provided for m oisture conservation, but a lso  reduced annual 

and perennial w eeds. Barnes (1952), Anderson et al. (1957), B arnes, 

Anderson, and Heerwagen (1958), and Reynolds (1959) also found that 

pitting is  beneficial in range reseed ing . B arnes, Anderson, and 

Heerwagen (1958) further stated that pitting is  not recom m ended on 

rocky so ils , so ils  heavily infested with brush, or on slopes greater  

than eight percent.

The resu lts of the experim ental work review ed in th is paper indi

cate that seeding pelleted  seed s is  generally  an unsatisfactory method of 

revegetation. This study was conducted to try  to determ ine som e of 

the factors responsib le for this failure and to make direct com parisons 

between pellet reseed ing and various other seeding methods under 

different seedbed conditions and using different grass sp ec ies .



METHODS AND MATERIALS

D escription of Study A rea

P elle t seeding studies w ere made on two adjacent areas, one in 

1962 and the other in 1963. The s ite s  w ere located approxim ately 22 

m iles south of Safford, Arizona in S26, R26E, T10S of the Gila and Salt 

River M eridian. The study area was within the d esert grassland as 

described by Humphrey (1958) and was form erly  dominated by three  

genera: Bouteloua, H ilaria, and A ristida . Woody plants, which w ere  

always present to som e extent, were originally  restr ic ted  to drainages 

and to the rocky or sh a llow -so il areas of the d esert grassland. Since 

the turn of the century, much of the desert grassland including the study 

area becam e heavily infested  with undesirable brush sp ec ies  (Figure 3). 

The dominant shrubs w ere m esquite (P rosopis juliflora var. velutina  

W oot.), catclaw (A cacia greggii G ra y .), and yucca (Yucca elata E n gelm .). 

The prim ary sub-dom inants w ere black grama (Bouteloua eriopoda .

T o r r .), bush muhly (Muhlenbergia porteri S cr ib n .), red threeawn  

(Aristida longiseta  S teud .), purple threeawn (Aristida purpurea N u tt.), 

sp idergrass (A ristida ternipes C a v .), burroweed (Aplopappus tenuisectus 

(Greene) Blake), and snakeweed (G utierrezia lucida Greene). The pri

m ary sp ec ies along drainage ways w ere sideoats grama (Bouteloua 

curtipendula (M ichx.) T o r r .), Arizona cottontop (Trichachne californica

17
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(B enth.) Chase), and cane beardgrass (Andropogon barbinodis L a g .). 

Plants of sixw eek grama (Bouteloua barbata L o g .), sixw eek needle  

grama (Bouteloua aristidoides (. H. B 7K .) G r ise b .), rothrock gram a  

(Bouteloua rothrockii Vasey), flu ffgrass (Tridens pulchellus (H. B. K .) 

H itch.), Tobosa (H ilaria m utica (B u ck l.) Benth.), p lains b r istleg ra ss  

(Setaria m acrostachya H. B. K .), and Opuntia sp. w ere a lso  found 

scattered  throughout the area.

The s ite s  are located in the low er reaches of the watershed  

which drains from  the east side of the Greasewood mountains into 

Sycamore wash and thence into San Simon Creek. The elevation is  

approxim ately 4100 feet. The mean annual precipitation is  estim ated at 

12 inches (Greening, 1941) equally divided between sum m er and winter.

A so il map of Section 26 indicates that only Mohave gravelly
2

loam  is  present on the study area. This so il  is  underlain by hardpan 

at depths of s ix  to tw elve inches. The topography is  rolling and active  

gullies are prevalent in the vicin ity .

Following the se lection  of each study area and prior to any seed 

bed treatm ent or seeding operations, fen ces w ere erected  to protect the 

area from  livestock  grazing.

2. Information supplied by the Soil Conservation Serv ice,
Safford D istr ict O ffice, Safford, A rizona.
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The com pressed p ellets seeded in this study contained approxi

m ately 60 liv e  seed s, the pelleting p rocess appeared to have no harmful
3

effect on germ ination. Mr. Adam s, (no date) the p e lle t manufacturer

stated that the p ellets contained a growth promoting agent and both a
\

rodent and in sect repellent.

Experim ental Procedure

The 1962 Studies

The experim ental design for the 1962 studies was a randomized  

sp lit-  sp lit -  sp lit-p lot having four rep lications. Each replication consi

sted of six teen  3 /4  acre plots which included three seedbed treatm ents, 

two grass sp ec ies , and two methods of seeding as fo llo w s:

Seedbed treatm ents. The three seedbed treatm ents included: 

cleared, cleared and pitted, and untreated. They w ere prepared in the 

following manner:

(1) Cleared seedbeds w ere prepared by bulldozer-blading a ll 

brush sp ec ies .

(2) Cleared and pitted seedbeds were prepared by bulldozer

blading all brush sp ec ies  and then pitting the so il with a 

cut-away pitting d isc (Figure 4) which prepares p its approxi

m ately 22 inches wide, 9 inches deep, and 60 inches long.

3. P erson al communication with O. D. Knipe, Dept, of 
W atershed Management, The U niversity  of Arizona.
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Figure 4. View of cut-away pitting d isc (center) and N isbet 
g r a ss-see d e r  (left) used in seedbed preparation and planting.
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(3) Untreated seedbeds w ere not disturbed and constituted the 

control treatm ents.

Species used and Method of seeding. The two methods of seeding  

used w ere broadcasting and drilling. They w ere employed to seed  Boer 

(E ragrostis ch lorom elas) and Lehmann lovegrass in both the pelleted and 

non-pelleted form  in the following manner:

(1) P e lle ts  of both sp ec ies  w ere broadcast from  an airplane over

a part of each of the treated and untreated seedbeds at the
4

rate of one p ellet per square foot.

(2) N on-pelleted seed s of both sp ec ies  w ere broadcast by means 

of a hand-operated Cyclone Seeder over a part of each area  

of treated and untreated seedbeds at a rate of 60 liv e  seed  

per square foot. Hand broadcasting rather than aeria l 

broadcasting was used to insure uniform seed  distribution.

(3) P elleted  and non-pelleted seeds of both sp ec ies  were  

drilled with a N isbet grass seed er  (Figure 4) on cleared and 

pitted seedbeds only. P elle ted  seed s w ere drilled at the 

rate of one p e lle t per linear foot. Depth of planting was for  

both pelleted and non-pelleted  seed s approximately 1 /2  

inch.

4. Rate of seeding obtained from  unpublished data. P roject 516, 
W atershed Management D ep t., A gricultural Experim ent Station, The 
U niversity of Arizona.
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The 1963 Studies

The experim ental design for the 1963 area was b asica lly  the sam e  

as that for the 1962 area with the following variations:

(1) A randomized sp lit-  sp lit - strip  -p lot design was used with 

four rep lica tion s. Each replication contained tw elve 1 /2  

acre p lots.

(2) Four additional drilled plots were added to each replication. 

These consisted  of drilling pelleted  and non-pelleted seed s  

into cleared and untreated seedbeds.

(3) Lehmann lovegrass only; was seeded in both the pelleted  

and non-pelleted form .

The General P rocedures on both Studies

Following seedbed preparation and seeding operations, a 

sampling line containing ten sam pling plots within each treatm ent area  

was established in the following manner:

(1) The north 25 fee t and the south 25 feet of each treatm ent 

area w ere excluded from  sam pling to serve  as a buffer 

between treatm ents. The sam e buffer was established on 

both the east and w est s id es of each plot.

(2) The f ir s t  sam pling plot on the sam pling line (south end) was 

determ ined at random from  0 to 16. 6 feet. The subsequent 

nine sam pling plots w ere located at ten foot in tervals.

Each sam pling plot was marked perm anently with a stake.
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D irection of sam ple from  each stake (w est or east) was 

determ ined by a coin to ss . Sampling of these plots was 

accom plished by using a 1 by 5-foot quadrat constructed of 

1 /4 -in ch  s te e l rod. The quadrat was placed down with the 

stake in one corner. A w ire pin was then inserted  in the 

ground in the end corner of the fram e away from  the sam p

ling lin e . The plants that fe ll  within this quadrat were 

counted. The quadrat was then flipped over (away from  the 

sam pling line) and marked with another w ire pin inserted  

into the ground in the corner away from  the sam pling lin e. 

The plants w ere again counted and this count was added to 

that of the previous 1 by 5-foot area counted. The two 1 by 

5-foot sam ples taken at each stake constituted the com plete  

sam ple taken at each sam pling plot. The w ire pins were

left as placed to facilitate relocation  of the fram es when
5

making future sam plings of the sam e areas.

Seedling counts w ere made at the c lose  of each growing season  

and at other tim es during the season  depending on rainfall distribution  

and growth conditions.

Four gypsum, so il-m o istu re  blocks w ere buried in each seedbed  

treatm ent at 1 /8 , 2, 6, and 12 inch es. To follow the relative  d ifferences

5. Methods for establishm ent of sam ple line and sam pling  
procedure were obtained from  unpublished data. P roject 516, W atershed  
Management D ep t., A gricultural Experim ent Station, Univ. of A riz.
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in so il m oisture between seedbed preparations during the growing 

season , the e lec tr ica l resistan ce  through these blocks was m easured  

tw ice daily (8:00 a. m. and 5:00 p. m .). These m easurem ents were 

taken until so il m oisture was exhausted from  the 12-inch  lev e l. M ois

ture blocks w ere replicated tw ice in 1962 and four tim es in 1963.

A recording-type rain gauge and hygrothermograph were located  

within the study areas. These instrum ents w ere maintained on a 

weekly basis from  June, 1962 to October 1, 1963. To supplement the 

recording rain gauge, wedge-type rain gauges w ere located at the 

corners of the study areas to determ ine any non-uniform ity in p recip i

tation.

Rodents, particu larly jackrabbits, have been a prim e factor  

in the failure of som e artific ia l reseed ing projects (N orris, 1950). A  

program was initiated to control them  by baiting (in 1962) with poison  

grain. Shooting with . 22 caliber firearm s was used as a supplem entary  

means of control. In 1963 control m easures w ere continued although 

rodents were no longer a problem .



RESULTS

P a st field  observations have indicated that so il  m oisture should 

be within the available range for plant u se  from  five to seven  days if  

seed  germ ination and subsequent em ergence is  to take p lace. T here

fore, the experim ental resu lts  are presented with em phasis on the 

relationship of available so il m oisture to seed  germ ination and plant 

em ergence. Since precipitation d irectly  affects so il  m oisture it  was 

also considered as a factor in seed  germ ination. The effective rainfall 

periods are based on resistan ce  readings of so il  m oisture blocks for the 

1 /8 -in ch  depth.

The 1962 Study

In the sum m er of 1962 the study area received  the average  

sum m er rainfall of approxim ately s ix  inches (Table 1). The f ir s t  

appreciable amount of rainfall ( .75  inch) fe ll on July 4th, but it was not 

followed by sufficient rainfall to support seed  germ ination. O bservations 

of the area indicated that practica lly  no plants resulted from  this rain.

The fir s t  rains effective enough for general seed  germ ination  

(. 15-inch) commenced on July 22nd. This rain was followed by the w ell 

distributed precipitations on July 23rd, 28th, 29th, 30th, and 31st with 

.7 4 , .7 0 , .0 2 , .1 0 , and .05  of an inch, resp ectively  (Table 1).

26
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Table 1. Distribution of precipitation for the 1962 sum m er growing 
season .

Date Daily Rainfall Cumulative total

-  Inches -
June 0 .0 0 0 .00

July

2 .03 .03
3 .03 .06
4 .75 .81
9 .08 .89

16 .05 .9 4
22 .15 1 .09
23 .7 4 1 .83
28 .70 2 .5 3
29 .02 2 .5 5
30 .10 2 .6 5
31 .05 2 .70

August

22 .03 2 .73
23 .07 2 .8 0

September

4 .10 2 .9 0
6 .06 2 .9 6
8 .15 3.11

13 .25 3 .36
24 .15 3.51
25 .08 3 .59
26 1 .5 4 5 .13
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R esistance readings of so il  m oisture blocks w ere begun on the 

morning of July 26th. These readings indicated that so il  m oisture was 

available in a ll seedbeds at the 1 /8 -in ch  lev e l for a period long enough 

to support seed  germ ination (Table 2).

Plant em ergence began on July 29th. By August 6th the newly 

em erged plants in the cleared and non treated seedbeds exhibited con

siderable m oisture s tr e s s . Soil m oisture observations for the 1 / 8-inch  

lev e l indicated that so il  m oisture in th ese  seedbeds was below the range 

of availability for germ ination. P lants in the cleared-p itted  seedbeds 

did not exhibit so il m oisture s tr e s s  at this tim e.

The f ir s t  plant count was made on August 7th. The resu lts  of

this count are presented in Table 3. These data showed that seed lings

were m ostly lacking on a ll treatm ents except the drilled  non-pelleted

Lehmann love grass plots; thus, an analysis of variance could not be run 

6on this data.

The August drought period (Table 1) following the f ir s t  plant 

count resu lted  in sev ere  plant lo s s e s  on all seedbeds. O bservations 

showed that alm ost a ll the plants em erging from  the broadcasted pelleted  

and non-pelleted lovegrass seed s died, as w ell as half of the seed lings  

on the drilled pelleted and non-pelleted areas.

The final rainfall period effective  enough for general seed  

germ ination began on September 24th with . 15 inch. This was followed

6. P erson al comm unications with Dr. H. Tucker, Statistician , 
U niversity of Arizona.
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Table 2. Duration of so il  m oisture at the 1 /8 -in ch  depth under three  
different seedbed conditions in 1962.

*
P eriods of Available Soil M oisture

Cleared & Pitted  
Seedbeds

Cleared
Seedbeds

N on-treated
Seedbeds

July 26-Aug. 26' July 26-Aug. 5 July 26-Aug. 3

Sept. 5-Sept. 18 Aug. 22-Aug. 26 Sept. 5-Sept. 6

Sept. 5-Sept. 12 Sept. 9-Sept. 11

* M oisture was considered available when ohms resistan ce  readings 
of so il  m oisture blocks w ere below 100, 000 ohms (Bouyoucos, 
1959). **

** D ates are inclu sive.
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Table 3. R esults of the 1962 plant counts from  pelleted  and non-
peUeted Lehmann and Boer lovegrass seed s on the different 
seedbeds.

Seedbed 
Treatm ents 
and Species

Seeding
Methods

P l a n t  
N on-pelleted  

Aug. 7 Oct. 20

C o u n t s
P elleted

Aug. 7 Oct. 20
—  — —  — Plants P er  Square Foot*—  -

Lehmann
lovegrass

Cleared-
pitted Broadcast .10 .02 .02 .05

Cleared I f .00 .00 .0 4 .0 4

Untreated I I .00 .00 .00 .00

C leared-
pitted D rilled .74 .61 .09 .15

Boer
lovegrass

C leared-
pitted Broadcast .00 .00

oo .12

Cleared i i .00 .00 .01 .02

Untreated i i .00 .00 .00 .0 0

C leared-
pitted D rilled .08 .15 .03 .06

* Each num erical value rep resen ts the mean of forty 1 by 10 foot 
sam p les.
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on September 25th and 26th with .0 8  and 1 .5 4  inch, resp ectively  (Table 1). 

Plant em ergence began at the end of Septem ber, and the final plant count 

was made on October 20th. The resu lts  of this plant count are presented  

in Table 3 with the previous plant count.

These data showed that plants w ere generally  few in number in  

a ll p lots. Because of the few plants an analysis of variance was not run 

on a ll the data. However, there w ere sufficient data to run an analysis  

of variance, as a com pletely random ized block problem , on the drilled
7

pelleted and non-pelleted Lehmann and Boer lovegrass plots (Table 4).

The m ean separation was accom plished with the Duncan's m ultiple- 

range te s t  (Steel and T orrie, 1960) and is  presented in Table 5. These  

data indicate that on a cleared  and pitted seedbed, em ergence from  

drilled non-pelleted Lehmann lovegrass seed s is  sign ificantly  better  

than from  drilled pelleted  Lehmann lovegrass se ed s , drilled  pelleted  

Boer lovegrass seed s , or drilled  non-pelleted B oer lovegrass seed s.

No significant differences w ere found between the la tter  three treatm ents.

The plants w ere again counted on the entire (1962) area at the 

close  of the 1963 growing season . The resu lts of this count indicated a 

plant population reduction of approxim ately 40 percent below the final 

1962 count. It appears that the m ajor factor in the plant reduction was 

the coalescen ce of plants rather than actual plant lo s s .  Initially, these

7. Ibid.
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Table 4. Statistical analysis of plant numbers from  the cleared,
pitted, and drilled plots seeded  to pelleted and non-pelleted  
Lehman and Boer lovegrass seeds; October 20, 1962 plants 
count.

Source df ss m s F

Among replications 3 74, 37.69 2 ,4 7 9 .2 3  8 .8 4

Within replications 12 33, 66.25 280.52

Total 15 1 0 ,8 0 3 .9 4

❖ ❖ Indicates sign ificance at the 1 percent lev e l.

Table 5. Mean separation of plant numbers from  the c leared , pitted, 
and drilled p lots, by the Duncan's M ultiple-Range Test; 
October 20, 1962. P lant count.

Treatment
Treatm ent Means 

in P lants P er  Square Foot

P elleted  Boer lovegr a ss .0825

P elleted  Lehmann lovegrass .1500

Non-pelleted Boer lovegrass .1525

N on-pelleted Lehmann lovegrass
❖ ❖

. 6125

The standard error is  .083 and the appropriate values for the com parisons 
at the 1 percent lev e l are:

2 : 3 : 4
36 .15 :38 .08 :39 .17

❖ ❖ Indicates sign ificance at the 1 percent lev e l.
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plants em erged in scattered  groups throughout the study area. During 

the seedling counts of the f ir s t  year, each plant could readily  be seen  

and counted. However, by the c lo se  of the 1963 growing season  these  

groups of plants had grown together frequently making separation of 

individual plants im possib le. This resu lted  in the counting of one plant 

where previously m ore than one plant had been counted.

It is  of in terest to note (Table 3) that no plants w ere ever found 

which germinated from  the broadcasted pelleted  seed s on the untreated  

seedbed. However, on cleared  and pitted plots where com petition from  

brush sp ec ies was reduced and the non-pelleted seed s drilled  to the 

proper depth, satisfactory  stands of grass w ere obtained. This is  of 

prim ary in terest because pelleted  seed s are supposedly designed for  

broadcasting on untreated seedbeds (Adams, no date).

The resu lts of the 1962 study indicated that: (1) the number of 

plants resulting from  broadcast pelleted  lovegrass seed s was no greater  

than from  broadcast non-pelleted  lovegrass seeds; (2) the number of 

plants resulting from  drilled non-pelleted Lehmann lovegrass seed s was 

greater than from  broadcast pelleted  and non-pelleted seeds; and (3) 

the number of plants resu lting from  drilled non-pelleted Lehmann lo v e 

grass seed s was significantly greater than from  drilled pelleted  Lehmann 

lovegrass seed s, drilled  pelleted  B oer lovegrass seed s, or drilled non- 

pelleted Boer lovegrass se ed s . In no case did broadcasting produce a 

satisfactory stand of g ra ss.



34

The 1963 Study

The 1963 sum m er growing season  was unique in the resp ect that 

m ost areas in the state received  approxim ately 50 percent m ore p recip i

tation than norm al while th is study area received  approxim ately one and 

one-half inches le s s  than the norm al six -in ch  average.

The f ir s t  appreciable amount of rainfall (. 80 inch. Table 6) that 

produced a period of available m oisture long enough to support seed  

germ ination (Table 7) fe ll  on August 5th. However, this rain fall pro

duced only a very  sm a ll number of seed lings in se lec ted  areas where 

organic m atter was present. The organic m atter was the resu lt of the 

clearing and subsequent covering of brush sp ec ies  during the clearing  

and/or pitting p ro cess .

The f ir s t  rains effective enough for general seed  germ ination  

began on August 22nd with 1 .05  inch (Table 6). This rain was followed  

at fa irly  regular intervals by additional precipitation. R esistance  

readings of so il  m oisture blocks indicated that so il  m oisture was within 

the available range for seed  germ ination at the 1 /8 -in ch  depth in all 

seedbeds from  August 22nd to August 30th. P lant em ergence began at 

the end of August and the f ir s t  plant count was made on September 5th 

(Table 8).

The final rains effective enough for general seed  germ ination  

did not occur until October 18th and 21st. W edge-type rain gauges 

indicated that an additional inch of precipitation fe ll on the study area.
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Table 6. D istribution of precipitation for the 1963 sum m er growing 
season .

Date Daily Rainfall Cumulative total

- Inches -
June 0 .00 0 .00

July

8 .20 .20
9 .08 .2 8

10 .05 .3 3
18 .05 .38
21 .18 .43
26 .03 . 61
28 .0 4 .6 4
29 CO

o COCO

31 .7 6

August

5 .80 1 .56
10 .17 1 .73
12 .12 1 .85
15 .05 1 .9 0
16 .47 2 .37
17 .03 2 .40
22 1 .05 3 .45
23 .32 3 .77
26 .10 3 .87

September

3 G
O 4 .2 4

4 .11 4 .35
15 .09 4 .4 4
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Table 7. Duration of so il m oisture at the 1 /8 -in ch  depth under three  
different seedbed conditions in 1963.

❖
P eriods of Available Soil M oisture

Cleared & Pitted C leared N on-treated
Seedbeds Seedbeds Seedbeds

July 8-July 12 July 8-July 12 July 8-July 12

July 27-Aug. 13 July 2 7 -July 30 July 2 7 -July 29

Aug. 22-Sept. 10 Aug. 1-Aug. 13 Aug. 1-Aug. 8

Aug. 2 2-Sept. 7 Aug. 12-Aug. 13

Aug. 22-Sept. 7

* M oisture was considered available when ohms resista n ce  readings 
of so il  m oisture blocks w ere below 100, 000 ohms (Bouyoucos, 
1959). **

** Dates are inclu sive.



Table 8. The resu lts of the 1963 plant counts from  broadcasted and 
drilled pelleted and non-pelleted Lehmann lovegrass seed s  
on three different seedbeds.

Seedbed
Treatment

Seeding
Methods

P l a n t  
N on-pelleted  

Sept. 5 Oct. 25

C o u n t s
P elleted

Sept. 5 Oct. 25

C leared-
pitted D rilled 1.35

Plants P er  Square Foot*—  - 

.97  .20  .17

Cleared i t .8 7 .75 .11  .13

Untreated f t .26 .3 4 .0 5  .0 4

C leared- ' 
pitted Broadcast .08 . -16 .2 2  .15

Cleared u .06 .08 .11  .23

Untreated t t .00 .16 .05  .06

* Each num erical value rep resen ts the mean of forty 1 by 10 foot 
sam ples.
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Tem peratures rem ained favorable for seed  germ ination during the 

month of October and numerous plants em erged following these October

ra in s. The final plant count was made on October 25th (Table 8).

8The resu lts of an analysis of variance of the data from  the final 

plant count are presented in Table 9. The only significant differences 

w ere found: (1) between seeding methods (broadcasting v ersu s dril l ing)

and (2) between the interaction of seeding methods and seed  treatm ents 

(pelleted seed s versu s non-pelleted seed s). Mean separation within the 

above mentioned areas of sign ificance was accom plished with the lea s t  

significant difference method (LSD) (Steel and T orrie, 1960). The 

resu lts of this mean separation are presented in Table 10 and indicate 

that: (1) stands resu lting from  drilling w ere sign ificantly better than 

those from  broadcasting, (2) stands resulting from  drilling non-pelleted  

seed s w ere significantly better than those from  broadcasting non- 

pelleted seed s, (3) stands resu lting from  drilling non-pelleted seed s  

w ere significantly better than those from  drilling pelleted seed s, (4) 

stands resulting from  drilling pelleted seed s w ere not significantly  

better than those from  broadcasting pelleted  seed s, and (5) stands 

resu lting from  broadcasting pelleted  seed s w ere not significantly better  

than those from  non-pelleted seed s.

8. The analysis of variance of th is problem  was se t up and 
p rocessed  by the N um erical A nalysis Laboratory, U niversity of 
Arizona.
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Table 9. S tatistica l analysis of plant numbers from  the broadcasted
and drilled pelleted  and non-pelleted Lehman lovegrass seed s  
on three different seedbeds; October 25, 1963. -

Source df s s m s F

Replications 3 . 7480 .2493

Seed treatm ents 3 .8060 .8060 7 .86

E rror (a) 3 .3074 .1025

Seeding methods 1 .9352 .9352 6 .04

Seeding methods 
Seed treatm ents 1 1.1781 1.1781

❖
6 .04

E rror (b) 6 .9296 .1549

Seedbed preparations 2 .5050 .2525 2. 55

E rror (c) 6 .5951 .0992

Seedbed preparations 
Seed treatm ents 2 .1459 .0730 0 .6 3

Seedbed preparations 
Seeding methods 2 .1513 .0756 0 .6 6

Seedbed preparations 
Seeding methods 
Seeding treatm ents 2 .1298 .0649 0 .5 6

E rror (d) 18 2.043 .115

TOTAL 47 8.4767

* Indicates significance at the five percent lev e l.
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Table 10. Mean separation of plant numbers by the LSD method (1) 
between seeding methods and (2) between seeding methods 
and seed  treatm ents; October 25, 1963 plant count.

Seeding Method Seed Treatm ent Means 
P elle ted  Non-peUeted

Seeding Method Means

D rilling 0.112 0. 684 0 .398

Broadcasting 0.146 0.092 0 .119

Standard error  and LSD values appropriate for the comparison:

1. Between seeding method means

Standard error, 0 .114

LSD value 5%, 0. 229; 1%, 0 .423

2. Between two lev e ls  of seeding methods at one le v e l of 
seed  treatm ent

Standard error , 0 .161

LSD value 5%, 0. 394; !%■ 0. 597

3. Between two le v e ls  of seed  treatm ents at one lev e l  

of seeding method

Standard error, 0 .131

LSD value 5%, 0 .235 and 1%, 0. 649



DISCUSSION

The data obtained in th is tw o-year study did not show that 

pelleted lovegrass seed s have any advantages in the revegetation of 

Southern Arizona rangelands. During both years the stand produced 

from  broadcasting pelleted seed s was unsatisfactory, even on exten

s iv e ly  prepared seedbeds. In fact, the earthen coating surrounding the 

seed s did not appear to be a substitute for placing the seed  in the so il.

In both years of this study, broadcasted pelleted seed s have failed  to 

produce a significantly greater number of plants than broadcasted  

non-pelleted seed s. In any case, the number of plants resu lting from  

broadcasting pelleted  or non-pelleted seed s was too low and did not 

significantly in crease  with additional seedbed preparation. These data 

obtained in this study with broadcasting pelleted seed s p ara lle ls, 

essen tia lly , the findings of Hull et a l. (1963).

The number of plants resu lting from  drilled pelleted  seed s was 

no greater than those obtained from  broadcasted pelleted  seed s. In 

both years of this study, drilled  non-pelleted seed s produced m ore plants 

per square foot than the combined number of plants from  broadcasted  

pelleted seed s, broadcasted non-pelleted seed s, and drilled pelleted  

seed s.
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Previous studies indicated that the inability of pelleted seed s to 

produce a satisfactory stand of grass in this sem i-ar id  region can 

probably be attributed to two factors: (1) the pelleted seed s require two 

to three days longer to germ inate than non-pelleted seed s (Hull, 1959) 

and (2) the pelleted  seed s do not provide adequate seed  coverage  

(Gatherum, 1951). Either of these factors operating alone or both to

gether could resu lt in a shortage of m oisture near the seed  and 

unfavorable conditions for seed  germ ination. A shortage of so il  

m oisture during the sum m er growing season  resu lts  prim arily  from:

(1) unreliable precipitation, (2) low humidity, (3).high tem peratures, 

and (4) prevailing winds. Under these clim atic conditions, range so ils  

tend to dry rapidly, e sp ecia lly  on the surface. Therefore, seed s that 

are inadequately covered or seed s that require an additional two or  

three days to germ inate would not be in contact with m oist so il  for a 

sufficient length of tim e for the germ ination p rocess to occur. T here

fore , satisfactory stands are difficult to obtain under these conditions.

In both years of this study, drilled non-peHeted Lehmann 

lovegrass produced the greatest number of plants on prepared seedbeds. 

Therefore, these  resu lts indicate that requirem ents for satisfactory  

stands of grass include: (1) the rem oval of com petitive vegetation and

(2) the drilling of an adaptable sp ec ies  of grass such as Lehmann 

lovegrass .



SUMMARY

Experim ental work was conducted in the sum m ers of 1962 and 

1963 to evaluate the use of pelleted  Lehmann and Boer lovegrass seed s  

in the revegetation of a shrub-dom inated, desert grassland area. The 

experim ental procedures consisted  of broadcasting and drilling Of 

pelleted and non-pelleted lovegr a ss  seed s on the following types of 

seedbeds: (1) cleared, (2) cleared and pitted, and (3) untreated.

The resu lts  of these  studies indicated that: (1) stands obtained 

from  broadcasting pelleted  lovegrass seed s w ere no better than those  

obtained from  broadcasting non-pelleted lovegrass seed s, regard less of 

the amount of seedbed preparation; (2) stands obtained from  drilling non- 

pelleted  lovegrass seed s w ere better than those obtained from  broad

casting pelleted or non-pelleted lovegrass seeds; and (3) stands obtained 

from  drilling non-pelleted Lehmann lovegrass seed s w ere better than 

those obtained from  drilling pelleted  Boer lovegrass seed s, pelleted  

Lehmann lovegrass seed s, or non-pelleted Boer lovegrass seed s.

These studies did not indicate any advantages for pelleted  seed s  

in revegetating depleted southern Arizona rangelands. In contrast, an 

acceptable stand of grass was obtained by: (1) the rem oval of com petitive 

vegetation, and (2) the drilling of an adapted sp ec ies  of g r a ss  such as 

Lehmann lovegrass.
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