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RANGE NOTE NO. 54, Arizona

RESEEDING IN THE PINYON-JUNIPER VEGETATION

TYPE OF NORTHERN ARIZONA

During the week October 4-8, 1971 a field review of reseeding research study plots in the pinyon-juniper vegetation zone of northern Arizona was conducted by Dr. Fred Lavin, Range Scientist with the ARS, who planned and established the study sites. He was accompanied by Donald Douglas, Regional Plant Materials specialist, NRCS, Clinton Renney, Field Plant Materials specialist, SCS, and Robert Slayback, Plant Materials Center manager, NRCS. The purpose of this technical note is to report observations made of plant establishment and performance.

Seven study sites were established over 20 years ago and are quite valuable because of their age and adjustment to the environment. A study of these very old plantings can help to avoid erroneous conclusions based entirely upon very young plantings. However, because the plantings have been protected since establishment, consideration must be given to the effects of non-use. Very dense bunch grasses (weeping lovegrass, sideoats gratna, etc.) suffer and often die from non-use while sod-forming grasses suffer very little.

The pi.nyon-juniper area occurs on a number of widely contrasting soils in a wide range of climate. In order to more precisely assess the range reseeding potential of many plants within the large pinyon-juniper area the Plant Science Research Division, Agricultural Research Service, arranged study sites in different climatic situations all within Major Land Resource area D—39 as follows:

Study site
Planted
Elevation
P.P.T.
Climate

Soil


Dog Knobs (DK)
1946-51
6400
12-14
Cool-dry
Basaltic cl

Drake (D)
1948-51
4600
12-14
Warm-dry
Basaltic l

Pleasant Valley (PV)
1950-51
5000
18-22
Warm-moist
Alluvial gfsl

Mud Tanks (MI)
1948-51
5700
16-20
Cool-moist
Basaltic gcl

Sierra Ancha (SA)
1947-49
4600
18-35
Warm-moist
Alluvial gcl

Buckhead Mesa (BM)
1945-46
4700
18-22
Cool-moist
Basaltic cl

Pine Creek (PC)
1945-46
5200
18-22
Cool-moist
Alluvial cl

Indian Flat (IF)
1966-68
7280
16-20
Cool-moist
Basaltic cl

Cosnino (C)
1966-68
6500
18-22
Cool-moist
Limestone gl

Hart Ranch (HR)
1965-68 
6500
12-14
Cool-dry
Limestone gl

Red Mountain (RM)
1965-68
6300
12-14
Cool-dry
Basaltic cl

Seven of the sites were established in the late 1940’s while four sites are recent, being established in the late 1960’s. The early study plots were designed primarily to evaluate species. Those established between 1965 and 1968 utilized the best adapted species and were designed to evaluate establishment techniques. In addition to the above sites that are not grazed, the review also included stops at large range seed​ings that were six to fifteen years old. These included a Forest Service planting near the Cosnino site east of Flagstaff, plantings on the Huaiapai Indian reservation west of Flagstaff, and plantings on the Fort Apache Indian reservation south of Flagstaff.

Table 1 gives relative performance of many species planted in the pinyon-juniper zone of northern Arizona. These evaluations made by Fred Lavin in 1966 and 1970 are shown here because they give essentially the same information as observed on the review. Many species in the older plantings failed to establish or were lost at a later date. Some of the loss, particularly with bunch grasses, was attributed to non-use. However, many species were not adapted to the site. Some species performed well on some sites, but failed on other sites all within the pinyon-juniper zone. Table 2 gives the various climatic sites in the pinyon-juniper zone and lists the species evaluated as performing good or excellent in the various sites. Data in the table is obtained from recorded evaluations by Dr. Fred Lavin, and supported or modified by observations and discussions during this field trip.

Adaptability in the pinyon-juniper type is limited in part by the precipitation pattern. Open winters and dry springs are detrimental to cool season growers, whereas dry summers are detrimental to warm season growers. In general it can be said that cool season growers do best when more than 507. of the total precipitation occurs during winter and early spring while warm season growers do best when more than 50% of the total precipitation occurs during summer months. In addition, some warm season growers are cold sensitive and their adaptation is limited by minimum temperatures. However, some warm season species (yellow bluestem and weeping lovegrass) are cold sensitive only as seedlings but cold hardy when mature. Establishment techniques will have a great influence on the performance of species since some establish more easily than others. The listing in table 2 assumes that establishment was obtained in the majority of plantings made.

The following references give similar observations for adaptibility of grass species to pinyon-juniper sites:

Springfield, H. W. 1965, Adaptability of forage species for pinyon-​juniper sites in New Mexico, U. S. Forest Service research nQte RM-57. Rocky Mountain Forest and Range Expt. Sta. 4p.

Judd, B. I. 1966, Range reseeding success on the Tonto National Forest, Arizona. J. Range Mgmt, 19(5): 296-301.

Table 1

Relative ratings of species planted at eleven study sites in the pinyon-juniper azone. Seven sites were planted 1945-1950 and evaluated in 1966. Four sites were planted 1965-1966 and evaluated in 1970. Data taken are from Dr. Fed Lavin’s annual reports, Plant Science Research Division, ARS.

Plant name
DK
D
PV
MT
SA
BM
PC
IF
C
HR
RM

Agropyron cristatum crested wheatgrass
P
P
O
G
O
P
-
P
P
P
O

a. dasystachyum thickspike w.g.
-
-
-
-
-
-
-
g
g
-
p

a. desertorum desert w.g.
p
p
o
g
o
o
o
p
o
f
o

a. intermedium intermediate w.g.
p
p
g
g
o
o
f
f
g
g
o

a. sibericum Siberian w.g.
o
p
p
f
o
-
-
p
o
p
o

a. smithii western w.g.
e
e
g
e
o
e
e
e
e
g
g

a. trichophorum pubescent w.g.
f
g
g
g
o
o
e
g
g
f
p

Andropogon halii sand bluestem
o
o
g
o
-
-
-
-
-
-
-

Andropogon scorparius little bluestem
o
o
p
o
-
o
o
-
-
-
-

Atriplex canescens fourwing saltbush
g
g
e
e
-
o
o
p
g
g
g

Bothriuchloa caucasicus Caucasian Bluestem
o
o
e
o
o
-
-
o
o
o
o

Bothriuchloa ischaemum yellow bluestem
o
o
f
e
o
e
o
o
o
o
o

Bouteloua curtipendula sideoats grama
o
f
g
-
-
-
-
p
p
p
o

Bouteloua eripoda black grama
o
f
p
o
o
o
o
p
p
o
o

Bouteloua gracilis blue grama
o
g
g
e
o
o
-
f
g
f
o

Bromus inermis smooth bromegrass
o
-
o
g
-
o
o
p
p
f
o

Buchloe dactyloides buffalograss
o
g
f
e
-
-
-
-
-
-
-

Elymus junceus Russian wildrye
p
p
o
g
o
-
-
f
o
g
-

Eragrostis curvula conferta Boer lovegrass
o
o
p
o
e
-
-
o
o
o
o

Eragrostis curvula weeping lovegrass
o
o
f
o
o
e
e
o
o
o
o

Eragrostis lehmanniana Lehmann lovegrass
-
o
-
o
e
-
0
0
0
0
0

Eragrostis superba Wilman lovegrass
-
o
o
-
e
-
-
o
o
o
o

Eragrostis trichodes plains lovegrass
o
o
o
o
o
o
o
o
o
o
o

Eurotia lanata winterfat
g
g
p
o
o
-
-
o
o
f
o

Festuca ovina sheep fescue 
-
-
o
e
-
-
-
-
-
-
-

Hilaria jamesii galleta
o
o
f
p
-
-
-
-
-
o
-

Hilaria mutica tobosa
o
o
g
-
-
-
-
-
-
-
-

Medico sativa alfalfa
-
-
o
p
-
-
-
o
o
o
o

Melilotus albus white sweetclover
o
-
p
o
-
-
o
-
-
-
-

Melilotus officinalis yellow sweetclover
o
-
o
o
-
-
-
o
o
o
o

Menodora scabra twinberry
o
o
g
-
o
-
-
-
f
g
o

Mulenbergia porteri bush muhly
o
o
o
o
o
-
-
o
o
o
o

Muhlenbergia wrightii spike muhly
g
p
e
e
o
-
-
f
f
p
p

Oryzopsis hymenoides Indian ricegrass
o
p
o
o
o
-
-
-
-
-
-

Panicum antidotale blue panic
o
o
o
o
o
-
-
o
o
o
o

Panicum obtusum vine mesquite
o
g
o
o
e
e
o
p
p
o
o

Panicum virgatum switchgrass
o
p
g
o
-
-
-
-
-
-
-

Poa ampla big bluegrass
o
-
o
o
-
-
-
-
-
-
-

Poa bulbosa bulbus bluegrass
o
o
o
g
-
-
-
-
-
-
-

Purshia tridentate bitterbrush
o
p
o
o
o
o
o
-
-
-
-

Sanguisorba minot  burnett
o
o
f
f
-
-
-
o
o
o
o

Seteria macrostachya plains bristlegrass
o
o
o
o
f
-
-
o
o
o
o

Sitanion hystrix squirreltail
o
o
o
g
-
-
-
f
f
g
o

Sporobolus airoides alkali sacaton
o
o
g
o
o
-
-
p
o
o
o

Sporobolus contractus spike dropseed
o
o
o
o
o
-
-
o
o
o
o

Sporobolus cryptandrus  sand dropseed
p
p
p
f
f
-
-
o
f
f
p

Sporobolus flexuosus mesa dropseed
o
o
o
g
o
-
-
-
-
-
-

Tridens elongates rough tridens
o
g
f
o
o
o
g
-
-
-
-

-  = Not planted
DK = Dog Knobs
PC = Pine Creek

O = No stand
D = Drake
IF = Indian Flats

P = Poor
PV = Pine Valley
C = Cosnino

F = Fair
MT = Mud Tanks
HR = Hart Ranch

G = Good
SA = Sierra Ancha
RM = Red Mountain

E = Excellent
BM = Buckhead Mesa

Table 2

The best performing species in the several climatic zones

of the Pinyon=Juniper vegetative type.

Cool moist
Cool dry
Warm moist
Warm dry

Western wheatgrass
Western wheatgrass
Western wheatgrass
Western wheatgrass

‘Nordon’ crested wheatgrass
‘Luna’ pub. Wheatgrass
‘Greenar’ int. wheatgrass
Blue grama

Black grama

‘Greenar’ int. wheatgrass
Spike muhly
‘Luna’ pub. Wheatgrass
‘Boer’  lovegrass

Lehmann lovegrass

‘Luna’ pub. Wheatgrass
Fourwing saltbush

Winterfat
Sand bluestem

Yellow bluestem
Yellow bluestem

Fourwing saltbush

Yellow bluestem

Sideoats grama


Sideoats grama

Blue grama


Blue grama

‘Boer’ lovegrass


Russian widlrye

Wilman lovegrass


Smooth bromegrass

Lehmann lovegrass


Weeping lovegrass

Weeping lovegrass


Spike muhly

Spike muhly


Squirreltail

Vine mesquite


Fourwing saltbush

Fourwing saltbush


The grama grasses, western wheatgrass, yellow bluestem, spike muhly, and fourwing saltbush are generally difficult to establish or slow to develop stands. Once established in areas of adaptation, they perform very well and are long-lived.

Submitted by Clinton W. Renney, Plant Materials Specialist

� Cool or warm winters; dry is less than 14” annual PPT; moist is greater than 14” annual PPT.


� Major material from which soils were formed and texture.







May 1972



May 1972


