
TEMBLOR RANGE RESEARCH 

ANNUAL REPORT 

19 68 - 1969 

UNIVERSITY OF CALIFORNIA 

Deparfment of Agronomy & Range Science, Davis 
& 

Department of Agronomy, Riverside 



COVER PHOTO 

On April 10, 1969 approximately 25 people attended 

a f i e l d day at the Elkhorn Experimental S i t e . The audi

ence, including members of the San Luis Obispo County 

Board of Supervisors, saw and heard the res u l t s of seed

ing, f e r t i l i z a t i o n , and moisture conservation experiments. 

Photo by C. A. Raguse, UCD. 

i 



FORWARD 
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I . WEATHER ANT) GROWING CONDITIONS 

R a i n f a l l i n 1968-69 was 12.A5 inches at Elkhorn and 14.65 inches at 
Temblor Rock (Fig. 1). This i s about twice the r a i n f a l l in 1967-68 (6.58 
inches and 6.76 inches r e s p e c t i v e l y ) . 

The 2 inches which f e l l on October 14 resulted i n p a r t i a l germination 
but not any volume of forage. Germination continued through the November 
15 and December 25 r a i n s . S o i l moisture f i l l e d the entire s o i l p r o f i l e at 
both s i t e s due to the heavy r a i n f a l l i n January. 

The f i n a l r a i n at Elkhorn occurred on March 22, while Temblor Rock r e 
ceived the l a s t s i g n i f i c a n t r a i n f a l l on Ap r i l 9. The permanent w i l t i n g 
point was reached at Elkhorn on about Apri l 5 and on about May 7 at Temblor 
Rock. 

Forage production at Elkhorn was 1,090 lbs/acre oven dry, while at 
Temblor Rock i t was 4,300 lbs/acre. This compares with 560 and 780 l b s / 
acre l a s t year. The vast difference i n production between s i t e s i s due to 
the longer growing season and deeper s o i l at Temblor Rock. Moisture was 
available for at l e a s t 30 days longer at Temblor Rock because of the deeper 
s o i l and the one extra rain f a l l i n g 18 days af t e r the f i n a l r a i n at Elkhorn. 

I I . NUTRITIVE QUALITY OF AtHplex polycarpa 

Jerry Chatterton has been studying the yearlong trends i n saltbush 
n u t r i t i o n a l value as an animal feed. At monthly inte r v a l s for an entire 
year four plants of saltbush were sampled for chemical a n a l y s i s . These 
plants were from the study s i t e north of McKittrick. Also, during the 1967 
sampling period s o i l moisture at one-foot depth under the brush canopy and 
in the open space between plants was recorded using gypsum-electrical re
sistance blocks and a neutron-moisture apparatus. 

Plant samples obtained from the saltbush were divided into three por
tions: leaves, new stems, and one- to two-year-old stems. Chemical analy
ses on the various portions was performed during the past year for protein, 
fiber, nitrogen-free extract, t o t a l ash, calcium, phosphorus and to t a l d i 
gestible nutrients. 

During the year of the f i e l d study (1967), s o i l moisture at one-foot 
depth was extremely limiting most of the time, except for January and 
February (Fig. 2), There was a s l i g h t difference i n moisture depletion 
beneath Atriplex plants and i n the area between plants. This difference 
may not be of much importance to the Atriplex plants i n dry years, however. 
Even i n years of favorable moisture the annual grasses and forbs make heavy 
use of any surface moisture, thus creating intense competition for water 
with the saltbush. 

Moisture measurements at depths greater than one foot, and as deep as 
eight feet, indicated that the Atriplex plants at McKittrick were not ob
taining any substantial amounts of water from below one foot in 1967, The 
s o i l below one foot was very d i f f i c u l t to work with because of i t s dryness. 
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P r e c i p i t a t i o n during the year of the f i e l d study was about average ex
cept for the month of Apr i l ( F i g . 3 ) . Rain occurring this l a t e , p a r t i c u l a r 
l y a f t e r a long dry period In February, was not as useful for plant growth 
as I t would have been e a r l i e r In the season. High temperatures apparently 
caused a high evaporation loss because there i s only s l i g h t evidence of any 
increase i n s o i l moisture content i n A p r i l . 

Daytime temperatures during the sampling period were always within the 
favorable range for growth ( F i g . A). Minimum temperatures dipped below 40*F, 
the figure often given as a l i m i t to active growth, during the months of 
December, January and February. These were also the months when s o i l mois
ture was i n the available range at the one-foot depth. 

Protein content was highest in the new leaves throughout the year (Fig. 
5 ) . The protein percentage decreased from a high of 20% i n January to a low 
of 15% i n August. New stems were about 2.5% higher i n protein than the old 
stems throughout the entire year. Old stems decreased i n protein content 
from 10% I n November to a low of 6.5% i n May. From an animal n u t r i t i o n 
standpoint, the highest forage value of Atriplex i s in the winter months. 

Fiber content of the old stems Increased from 40 to about 50% during 
the year, but there was no s i g n i f i c a n t trend in the new stems which consist
ed of about 30% fiber ( F i g . 6 ) . Leaves had a fiber content of around 10% 
during most of the year. 

Nitrogen-free extract, a c h a r a c t e r i s t i c used as an index of carbohy
drate content. Increased i n the leaves from 45% i n November to near 50% 
i n February and remained high ( F i g . 7 ) . New stems had the i r peak NFE value 
i n March and declined i n value by the middle of the summer. Old stems had 
a 40% NFE content I n the middle of the winter and declined to around 36% by 
mid-summer. We expect that old stems w i l l continue to decline i n NFE with 
increased age. 

Phosphorus content of leaves was as high as .20% during the winter but 
declined sharply to l e s s than .10% by mid-summer (Fig. 8 ) . In contrast, 
both new and old stems maintained a constant phosphorus content throughout 
the year. For new stems phosphorus was about .10% and for old stems the 
average phosphorus l e v e l was near .06%. 

Total ash and calcium content of Atriplex samples ( F i g . 9, 10) showed 
a trend opposite to the previously mentioned c h a r a c t e r i s t i c s i n that they 
were low during the winter and increased in the spring months. New and old 
stems were lower than leaves i n ash and calcium but showed l i t t l e change 
through the year. 

The t o t a l digestible nutrient (TDN) values for Atriplex samples were 
higher i n the winter than i n the summer (Fig. 11). As might be expected, 
old stems were lowest, new stems were intermediate and leaves were highest 
i n TDN. As with many of the other c h a r a c t e r i s t i c s reported, winter and 
early spring appear to be the best times to u t i l i z e Atriplex for maximum 
TDN, phosphorus, carbohydrate (nitrogen-free extract) and protein. Later 
i n the season, f i b e r , t o t a l ash and calcium increase and the more desirable 
animal feed q u a l i t i e s decrease. 
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I I I . PHYSIOLOGY OF SALT ADAPTATION IN AtHplex 

From the dissertation of Mr. Ahmad Mozafar we have new information con
cerning the mechanism of s a l t tolerance in saltbushes. Atviplex halirrus L, 
was grown i n sal i n e solutions of increasing s a l t concentration. Low le v e l s 
of s a l i n i t y greatly stimulated the growth and protein content of the plants, 
but the maximum growth did not occur at the same l e v e l of s a l t concentration 
of different kinds of s a l t s . Moreover, the extent of growth in h i b i t i o n by 
higher l e v e l s of s a l i n i t y was quite different i n various solutions. There
fore, i t was concluded that the depression of growth by different s a l t s with 
the same concentration, which has been cited as evidence for the in h i b i t i o n 
of growth, may not hold true i n a l l cases. Furthermore, i t was concluded 
that the stimulation or in h i b i t i o n of growth under s a l i n e conditions can be 
greatly modified by the kind of mineral elements present i n the solution or 
in the s o i l . 

The content of sodium, potassium, chloride, oxalate, and enzyme a c t i v 
i t y i n the leaves of the plants grown on different s a l i n e solutions was 
measured. I t was found that sodium uptake by Atriplex was not inhibited by 
the presence of excess potassium i n the culture solution. Ho^^ever, potas
sium absorption was strongly inhibited as a resu l t of excess sodium. There
fore, the presence of a highly specified s i t e for the uptake of sodium i n 
Atriplex roots, which cannot be inhibited by potassium, was postulated. The 
oxalic acid content of leaves (a substance i n Atriplex species) did not i n 
crease i n response to excess sodium or potassium uptake by the plant. 

The s a l t concentration of Atriplex leaves did not change p a r a l l e l to 
that of the culture solution, but the osmotic potential of the vesiculated 
ha i r s present on the surface of the leaves increased d r a s t i c a l l y as a r e s u l t 
of s a l i n i t y treatments. The increase i n the s a l t concentration of vesicu
lated h a i r s appears to be an important means by which saltbush plants are 
able to tolerate high l e v e l s of s a l i n i t y , 

IV. RANGE FERTILIZATION 

A small demonstration of range f e r t i l i z a t i o n was established at Elkhorn 
i n November 1968. Four replications of the following treatments were ap
plied: control, N,Q, Ng^, N-2Q. The f e r t i l i z e r material used was ammonium 
phosphate sulfate 116% nitrogen (N), 20% available phosphoric acid ( P ) , and 
20% s u l f u r ( S ) ] , 

Forage samples were harvested to ground l e v e l and oven dried to obtain 
the following y i e l d data: 

Treatment 
Control 

Lbs/Acre Dry Weight 
1,090 a* 

N 40 2,420 b 

80 4,020 c 
N. 120 3,910 c 

* Values followed by the same l e t t e r are not s i g 
n i f i c a n t l y different at the ,05 l e v e l of prob
a b i l i t y . 
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I t i s important to remember that these res u l t s were obtained under con
ditions of much better than average r a i n f a l l . 

At Temblor Rock a f e r t i l i z e r plot was established in the f a l l of 1967 
to investigate responses to zinc and s u l f u r . E a r l i e r greenhouse tests had 
shown this s o i l to be deficient i n these elements. However there was no 
increase i n forage y i e l d due to any of these treatments. Average y i e l d was 
A,300 lbs/acre. 

Pin-point clover {T-pifolivm graoilentm) was observed to be abundant 
along the crest of the Temblor Range this spring. This legume appeared 
p a r t i c u l a r l y productive on an abandoned experiment at the Temblor Rock s i t e 
which had received single super phosphate at 500 lbs/acre in the f a l l of 
1966. Clover yi e l d s were measured by clipping ten square feet from the 
centers of clover colonies on the f e r t i l i z e d area and ten outside. Clover 
y i e l d s were A,700 lbs/acre where f e r t i l i z e d and 2,100 lbs/acre where not 
f e r t i l i z e d . I t i s not known i f t h i s was due to the s u l f u r remaining from 
1966 or i f t h i s was a phosphorus response. 

V. SPECIES ADAPTATION 

A. 1966-67 T r i a l s 

Perhaps the most promising range improvement practive to appear 
from experimental r e s u l t s to date i s the seeding of annual legumes. Results 
of a t r i a l seeded i n the f a l l of 1966 show five v a r i e t i e s of rose clover, 
two siibclover v a r i e t i e s , and two medics which show promise i n the third year. 
This means that they set seed i n both of the previous two years with precip
i t a t i o n of about 11 Inches and 6.6 inches respectively. 

I n the unusually l a t e spring of 1969 a l l v a r i e t i e s which were s t i l l 
present succeeded i n setting seed. Ratings for stand and vigor appear i n 
Table No. 1. A few plants remain of three perennial grasses - hardinggrass, 
Palestine orchardgrass, and Davis slender wheatgrass. 

B. 1967-68 T r i a l s 

Ninety-three forage v a r i e t i e s were planted i n the f a l l of 1967 at 
both Elkhorn and Temblor Rock. The following spring was exceedingly dry. 
Because of the lack of moisture and poor weed control few accessions became 
established. A complete l i s t of accessions planted appears on pages lA-18 
of the Temblor Range Research Annual Report of 1967-68. Table No. 2 l i s t s 
only the grass accessions which became established to some degree. None of 
the legumes or shrubs became established. Transplants of Prosopis tamaruga 
to Temblor Rock were k i l l e d by cold weather. 

VI. SEEDING TECHNIQUES ON CHEMICAL FALLOW SEEDBEDS 

Last year this report described a method of using herbicides in a 
one-year fallow program. The herbicide atrazine at rates of 1 to 2 l b s / 
acre showed the most promise with some establishment of Luna wheatgrass i n 
the very dry spring of 1968. 
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Table No. 1 
Plant Introductions I s 1966-67 species adaptation t r i a l s at Elkhorn and 
Temblor Rock - t h i r d growing season. 

ELKHORN TEMBLOR ROCK 
Ap r i l 9, 1969 Ap r i l 9, 1969 
Stand Vigor Stand Vigor 

ISUBCLOVER VARIETIES 
(Trifolium subterraneum) 

Tallarook 
Mt. Barker 
Bacchus Marsh 
Woogenellup 
Clare 
Yarloop 
Dwalganup 
Geraldton 
Dinninup 

ROSE CLOVER VARIETIES 
(Trifolium hirtum) 

Wilton ( C a l i f . Cert.) 
P.I. 170821 
Kondlnin 
Cyprus 
Hykon 
Oljrmpus 
S i r i n t 
Th 52 
S-6 

MEDICS {Medicago spp.) 
Bur clover {M, polymorpha) 
Black medic Q4, lupulina) 
173 b a r r e l medic 

(Af. tvibuloides ) 
Cyprus b a r r e l medic 

{M, tribuloides) 

5+ 
6t 
4 
4 
7 
5 
5 
5t 
6+ 

0 
0 
0 
0 
1 
0 
5 
8 
X 

3 
1 
5 
8 
3 

8 
7 
7 
6 
6 
7+ 

MISCELLANEOUS LEGUMES 
Dixie crimson clover 

XT, inoamatum) 
Purple clover (J, purpurem) 
Beenong cup clover (!Z'. ohevlevi) 
Yamina cup clover {T, cherleri) 
Hairy canary clover 

(Doryanium hirsutum) 
Lana woollypod vetch 

(Vioia dasyoarpa) 
Auburn wollypod vetch 

(Vioia dasyoarpa) 

4+ 

3+ 
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Table No. 1 (cont'd) 

ELKHORN TEMBLOR ROCK 
April 9, 1969 April 9, 1969 
Stand Vigor Stand Vigor 

ANNUAL GRASSES 
Gaudin ryegrass 

(Lolium gaudini) 

PERENNIAL GRASSES 
Hardinggrass (Phalaris tKberosa 

var. stenoptera) 
Palestine orchardgrass 

(Daotylis glomerata) 
Davis slender wheatgrass (Agi*opyron 

traohycaulum) 
Kangaroo Valley ryegrass 

{Lolium perenne) 

A plants/12 f t , 

1 plant/12 f t , 

2 plants/12 f t . 

0 

7 plants/12 f t 

A plants/12 f t 

A plants/12 f t 

0 

* Stand and vigor were rated on a 1-10 basis, 1 being poor and 10 excellent. 
Data are means of three applications. 

Stand i s probably the result of hard seed from or i g i n a l planting or f i r s t 
year as none was set i n 1968. 
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Table No. 2 
TEMBLOR RANGE FORAGE VARIETY TRIAL 

Planted F a l l , 1967 
Stand* 

June, 1969 
Temblor 

Elkhorn Rock 
Avena sterilis T.O. 3722 9 4.5 
Agropyron desertorm Nordan crested wheatgrass 0 1 

A-130A3 7 0 
2 clone syn

theti c 114x117 - from Mandan, S.D, 1 0 
Agropyron dcBertorm 117x114 from Mandan, 

<; n 
1 1 

o • LI • 
Agropyron elongatm Alkar t a l l wheatgrass 1.5 1 

I I I I Jose t a l l wheatgrass 2 1 
I I I I Largo t a l l wheatgrass 7.5 3.5 

Agropyi*on inteimedium Amur Intermediate wheatgrass 1.5 0 
I I I I Greener Intermediate wheatgrass 1 0 

Agropyron trioophorum Luna pubescent wheatgrass 5 4 
I I M Topar pubescent wheatgrass 4.5 0 
I I I I Trlgo pubescent wheatgrass 4 2 

Bromus oarinatus Cucamonga brome 9.8 7.5 
Bromus mollis Blando brome 10 10 
Bromus sooparius T.O, 3546 8 1.5 
Bromus severtzovii T,0, 4012 10 8 
Daatylis glomerata Palestine orchardgrass 1 0 
Elymus oinereus P-5797 Basin wlldrye 1.5 0 
Elymus tritiaoides - Clones from . Beardless wlldrye - PI-249-50 

Pleasanton PMC Flrebaugh, C a l i f o r n i a 10 1 
Lolium gaudini T,0, 3023 Gaudin ryegrass 8 0 
Lolium rigidum Wimmera ryegrass 62 8 1 
Orozopsis holoiformis T,0. 3904 1.5 0 
Poa bulbosa P-4874 Bulbous bluegrass 10 2 

*Stand was rated on a 1-10 basis, 1 being poor and 10 excellent. Data are means of 4 rep
l i c a t i o n s at Elkhorn and 2 replications at Temblor Rock. 



This experiment was repeated with modifications. S o i l moisture was 
measured at 12, 18, 2A, and 30 inches throughout the year using gypsum 
e l e c t r i c a l resistence blocks. Atrazine was applied at rates of 1, 2 and 
3 lbs/acre one year before seeding and results compared with spring c u l t i 
vation and no seedbed preparation. Seeding in deep furrows (6 inches wide 
by 5 inches deep) was compared with planting 1 inch deep without furrows. 

S o i l moisture was Increased In the fallow year by 2 and 3 lbs atrazine. 
One lb increased moisture, but not above the permanent wilting point (PWP), 
The check was never wet at 12 inches i n this very dry year (6.58 inches). 
Heavy rains i n January of 1969 raised the moisture to f i e l d capacity at a l l 
depths, thus eliminating any b e n e f i c i a l effect of fallowed moisture. How
ever weed control persisted at varying degrees in the different treatments. 

The check treatment was dry at 12 and 18 inches within 3 to 7 days 
after the l a s t r a i n ( F i g . 12). The cultivated treatment was above PW at 
12 and 18 Inches for 17 to 20 days af t e r the l a s t r a i n . One and 2 lb/acre 
atrazine were wet for 18-22 and 80-109 days after r a i n respectively. Three 
lbs/acre was above PWP for 130 to 140 days. S o i l moisture reached PI^ at 
30 inches at 21, 25, 130, and 153 days after the l a s t rain for the c u l t i 
vated, 1, 2, and 3 lb atrazine treatments respectively. The check was above 
PWP at 24 and 36 inches through September 4 because the resident grasses ap
parently do not root to that depth. However i f f i l a r e e was present s o i l 
moisture was exhausted at a l l depths within 23 days af t e r the f i n a l r a i n . 

One pound of atrazine i s reported to be s u f f i c i e n t to fallow moisture 
i n studies i n Northern Nevada. However on the Temblor Range 2 lbs/acre 
was required. 

Seeding was on November 12, 1968. At this date p a r t i a l germination 
had taken place from the early October r a i n s . Paraquat was applied to the 
spring cultivation and spring paraquat treatments because i t was obvious 
that weed control was n i l i n spite of the destruction of one year's seed 
crop. The s o i l was moist i n the newly made furrows. 

Four forage plants were seeded i n separate rows - two perennial grass
es and two annual legumes - Luna and Topar pubescent wheatgrasses and Hykon 
rose clover and Bur clover. The wheatgrasses were tolerant of atrazine of 
up to 2 lbs/acre, but stands were severely reduced by 3 lbs/acre (Table 3 ) . 
Bur clover and Hykon rose clover were k i l l e d by the residue from the 1 lb/ 
acre rate i n the surface seeding, but not reduced by 2 lbs in the furrow 
seeding (Table 4 ) . Both legumes were severely reduced by 3 lb/acre. 

The residue from granular atrazine (G) i s greater than the wettable 
powder (WP) as determined by weed control in the second growing season 
after application and by tolerance of the seeded species. One and 2 l b s / 
acre of atrazine granular are equivalent to 2 and 3 lbs respectively of 
wettable powder. 

Several conclusions about growing perennial grasses may be drawn from 
the f i r s t two years of this s e r i e s of t r i a l s . Seeding i n the bottom of 
furrows i s much superior to surface seeding and weed control in the seeding 
year i s necessary both i n dry and wet years. I n addition fallow moisture 
i s probably necessary for successful seeding i n dry years. Luna wheatgrass 
i s superior to Topar at this s i t e . 
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SOIL MOISTURE - BARS TENSION 

Figure 12. So i l moisture remaining i n fallow treatments during the 
year of seedling establishment. 
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Table No. 3. Effect of seedbed treatments on stands and heights of wheatgrass seedlings. 

Luna wheatgrass Topar wheatgrass 
Stand* Height** Stand* Height** 

Surface Furrow Surface Furrow Surface Furrow Surface Furrow 

Check 2 7 7 13 2 7 7 14 

Cultivated i n spring and f a l l paraquat 9 9 16 20 9 8 13 16 

Paraquat i n spring and f a l l 2 7 14 13 3 7 8 12 

Simizine - 1 lb WP 2 7 18 28 2 8 16 25 
- 2 lb WP 1 8 21 27 2 8 16 22 

Atrazine - 1 lb 2 8 20 32 2 8 21 28 
- 2 lb WP 1 8 22 23 1 8 11 22 
- 3 lb WP 1 4 9 17 1 3 22 14 

Atrazine ~ 1 lb G 1 6 _ 22 1 6 11 18 
- 2 lb G 1 4 - 22 1 2 - 8 

A l l values are means of 4 r e p l i c a t i o n s . 
* Stand rated A p r i l 23, 1969, l=poor, 10=excellent 
** Height measured i n centimeters on Apr i l 16, 1969. 



Table No. 4. E f f e c t of seedbed treatments on legume stands.* 

A p r i l 16, 1969 
Hykon rose clover Bur clover 

Surface Furrow Surface Furrow 

Check 2 6 2 5 

Cultivated i n spring A 7 3 6 

Paraquat i n spring 3 8 3 A 

Simazine - 1 lb WP 2 8 1 7 
2 lb WP 2 7 1 4 

Atrazine - 1 lb WP 1 6 2 8 
- 2 lb WP 1 5 1 5 
- 3 lb WP 1 2 1 2 

Atrazine - 1 lb G 1 4 1 2 
- 2 lb G 1 2 1 2 

* Stand rated A p r i l 16, 1969, l=poor. 10«exceilent. 
A l l values are means of 4 rep l i c a t i o n s . 
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V I I . SEEDING TRIALS miCn "HARVEST RAINFALL" 

During the 1968-69 season a new a c r y l i c material was evaluated for use 
i n seedling establishment. The material, DCA-70, was supplied by Union 
Carbide Chemical Company and was of inter e s t because of i t s reported a b i l i t y 
to temporarily bind s o i l p a r t i c l e s together. DCA-70 was chosen from a large i 
number of materials for sealing the surface of helicopter landing areas i n 
the Viet-Nam war. The proposed use was to spray a sloping area adjacent to 
a seeded row and s e a l the surface and thus "harvest r a i n f a l l " for use by the j 
seedlings. J 

A wheel-tractor was equipped with a small grader blade to create an 18- i 
inch wide slope of about 5 degrees i n c l i n e . The sloped area was sprayed with 
a water solution of DCA-70. At the rear of the tractor a planet J r . seeder 
followed along i n the botton of the sprayed slope. j 

A series of seeding t r i a l s were carried out in the f a l l of 1968. A 1:10 j 
rate of DCA-70 i n water was used as a surface treatment. Three species were 1 
seeded i n three replications of the following surface treatment combinations: ' 
control, sloped only, sloped plus DCA-70. Additionally, d i l l u t i o n s of DCA- | 
70 of 1:5, 1:20 and 1:30 were applied on runoff plots i n the Elkhorn Plains i 
study exclosure. 

Excellent weather conditions prevailed during the period of seedling i 
establishment, and good stands of grass and clover were obtained on the ' 
sloped and on the sloped plus DCA-70 plots. Because of the f a i l u r e of the 
DCA-70 to hold a s o l i d s o i l surface during the cold winter i t does not look 
promising as a material for surface treatments. Other materials may yet , 
prove successful. In areas where s o i l disturbance i s not a problem, creat
ing a sloping area to concentrate runoff to a seed row might be used eff e c - \ 
t i v e l y . The additional advantage of eliminating seeds and seedlings of j 
weeds i s also obtained by grading. ! 

V I I I . SOIL SURVEY OF TEMBLOR EXPERIMENT SITES | 
I 

The s o i l s of the experimental s i t e s in the Temblor Range were examined 
and c l a s s i f i e d by Eugene L. Begg, U.C. Dept. of Soils and Plant Nutrition, ! 
Davis during a f i e l d t r i p on October 1, 1969. Following i s a short descrip- j 
tlon of the s o i l s at each s i t e . ; 

Elkhorn Sit e i 
1 

The Elkhorn s i t e occupies an a l l u v i a l fan, outwashed from the western | 
slope of the Temblor Range. The s o i l s i n this s i t e closely resemble the 
Lost H i l l s s e r i e s , but d i f f e r mainly i n being gravelly and having developed j 
on mixed alluvium from sedimentary, g r a n i t i c , and metamorphic rocks. For ! 
reference purposes i n the project report, these s o i l s can be designated as \ 
a Lost H i l l s variant. ! 
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A representative description of the Lost H i l l s variant s o i l at the E l k 
horn plot i s as follows: 

A l l 0-4" Grayish brown (2.5Y 5/2) gravelly fine sandy loam, 
very dark grayish brown (2.5Y 3/2 when moist; weak 
massive structure; very s l i g h t l y hard dry and very 
f r i a b l e moist; mildly alkaline (pH 7.8) and s l i g h t l y 
calcareous; clear smooth boundary. 

A12 4-11" Grayish brown (2.5Y 5/2) gravelly sandy loam, dark 
grayish brown (2.5Y 4/2) when moist; weak massive 
structure; very s l i g h t l y hard and very f r i a b l e moist; 
moderately alkaline (pH 8.0+) and moderately c a l 
careous; clear, wavy boundary. 

A3 11-18" Light brownish gray (2.5Y 6/2) heavy gravelly sandy 
loam, dark grayish brown (2.5Y 4/2) when moist; few 
cobbles; weak massive structure; very f r i a b l e , mod
erately alkaline (pH 8.0+) and strongly calcareous; 
c l e a r , wavy boundary. 

B2t 18-34" Light yellowish brown (2.5Y 6/3-7/3) li g h t sandy clay 
loam, olive brown (2.5Y 4/4) when moist; stone l i n e 
at 18 to 22"; massive structure; s l i g h t l y hard dry, 
f r i a b l e moist; moderately alkaline (pH 8.0+), and 
strongly calcareous; mycelium lime i n tubular pores; 
gradual, wavy boundary. 

B3/C 34"+ Light yellowish brown (2.5Y 6/3-7/3) very gravelly 
sandy loam, olive brown (2.5Y 4/4) whem moist; weak 
massive structure; very s l i g h t l y hard to loose, very 
f r i a b l e ; moderately alkaline and strongly calcareous. 

Temblor Rock S i t e 

The Temblor Rock s i t e occupies a high, structurally-controlled v a l l e y , 
j u s t east of the drainage divide, on the eastern slope of the Temblor Range, 
The s o i l s i n this t e s t plot correlate well with the Lost H i l l s s e r i e s . The 
alluvium or parent material for the s o i l s i s derived from calcareous, s e d i 
mentary rocks. 

A t y p i c a l description of the Lost H i l l s s o i l s i n this plot i s as f o l 
lows: 

A l l 0-3" Grayish brown (2.5Y 5/2) fine sandy loam, very dark 
grayish brown (2.5Y 3/2) when moist; weak massive 
structure; very f r i a b l e , mildly alkaline (pH 7.8) and 
very s l i g h t l y calcareotis; clear smooth boundary. 

A12 3-11" Grayish brown (2.5Y 5/2-6/2) fine sandy loam, dark 
grayish brown (2.5Y 4/2) when moist; weak massive 
structure; very f r i a b l e ; moderately alkaline (pH 8.0+). 
and s l i g h t l y calcareous; cl e a r , wavy boundary. 
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A13 11-23" Light brownish gray (2.5Y 6/2) fine sandy loam, dark 
grayish brown (2.5Y 4/2) when moist; weak massive 
structure; very f r i a b l e moist; moderately alkaline 
(pH 8.0+) and s l i g h t l y calcareous; clear wavy bound
ary. 

B l 23-30" Light brownish gray (2.5Y 6/2-6/3) l i g h t loam, dark 
grayish brown (2,5Y 4/2) when moist; weak massive 
structure; very f r i a b l e ; moderately alkaline (pH 
8.0+) and moderately calcareous; c l e a r , wavy bound
ary . 

B21t 30-40" Light yellowish brown (2.5Y 6/3) loam, olive brown 
(2.5Y 4/3) when moist; massive structure; s l i g h t l y 
hard dry, s l i g h t l y firm moist; moderately alkaline 
(pH 8.0+) and strongly calcareous; segregated lime 
along tubular pores; clear boundary. 

B22t 40-52"+ Light yellowish brown (2.5Y 6/3) heavy loam, olive 
brown (2.5Y 4/3) when moist; massive structure; 
s l i g h t l y hard dry, s l i g h t l y firm, s l i g h t l y sticky; 
moderately alkaline (pH 8.0+) and strongly c a l c a r 
eous ; lime segregated along tubular pore w a l l s . 

Recruit Grade Pass Sit e 

The Recruit Grade Pass s i t e i s situated on the east slope of the drain
age divide of the Temblor Range, No detailed description was made of the 
s o i l s of this s i t e , but they are deep, residual s o i l s developed from c a l c a r 
eous, soft shales and sandstones. The s o i l s are l i g h t gray, loam or l i g h t 
clay loam, and calcareous throughout. They correlated best as a deep phase 
of the Shedd s e r i e s , 

IX. MISCELLANEOUS OBSERVATIONS 

The effect of plant numbers on forage production. I n the 1966-67 
report i t was noted that plant numbers play an important part i n determin
ing t o t a l forage production. Varying populations by applying various rates 
of paraquat increased forage production several fold. Forage y i e l d s from 
treatments of 0, 1/4 and 1/2 lb/acre paraquat were 650, 1,055, and 1,865 
lbs/acre. The lower the plant population the higher the herbage y i e l d . 

The same effect was noticed this year from weed control treatments 
applied in the f a l l of 1967, spring of 1968, and f a l l of 1968 (Table 5 ) , 
Total forage yields x^ere increased over 6-1/2 times by the application of 
1 lb of atrazine per acre the previous year. This i s the eff e c t of adjust
ing plant numbers and plant species. The check i s a mixture of red brome, 
Sohismus ccrdbicus, and red-stem f i l a r e e with the grasses dominating. Total 
density was not sampled, but i t was well over 100 plants per square foot. 
By contrast the population on the 1 lb/acre atrazine treatment f i l a r e e only 
at 1 to 2 plants per square foot. Yields by adjusting plant numbers were 
over twice as high as from applying 80 lbs of nitrogen. 
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1 "̂ ay be due to the effect of atrazine and sima-
K ! . ^ ' ^ ^ ' ^ ' ' ! ^it^^gen reductase a c t i v i t y of treated plants. 

Sub-herbicidal applications have been shown to increase protein and n i t r a t e -
nitrogen l e v e l s of other crops. Both protein and n i t r a t e l e v e l s as w e u l ^ 
y i e l d were increased (Table 5). ^ 

^^^^""^ °^ seedbed treatment on herbage yields and protein and nit r a t e nitrogen content i n the year of seeding. p x n a n a 

Herbage y i e l d s * 
lb/acre 

Protein-
percent 

Nitrate 
nitrogen 
ppm. 

Check 1,360 8.71 7 
Cultivated i n spring 2,090 - • -

Paraquat i n spring 1,180 

Paraquat In f a l l 1,220 

Simazine 1 lb/acre 3,260 9.26 642 
Simazine 2 lb/acre 5,270 8.51 237 
Atrazine 1 lb/acre 8,880 12.92 2,063 
Atrazine 2 lb/acre 4,590 11.10 1,183 
Atrazine 3 lb/acre 1,150 — 

L.S.D. .05 830 2.63 88 
.01 1,100 - 124 
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X. WORK PLAN FOR 1969-70 

A l l promising l i n e s of research w i l l be continued. An area of about 
4 acres at Elkhorn was sprayed with atrazine at 2 lbs/acre. Studies plan
ned for this area i n the coming year include comparison of furrow s i z e s , 
a grass and shrub nursery and further seedbed investigations. 

Also at Elkhorn the series of seedbed experiments i s progressing into 
the third season with the fourth t r i a l to receive the herbicide treatments 
this f a l l . 

Promising legumes w i l l be seeded at three s i t e s - Elkhorn, a new s i t e 
in Recruit Grade Pass, and another new s i t e on the East side of the Temblors 
near Fellows. These new s i t e s were located with the help of Mr, B i l l Bright 
of the Bakersfield o f f i c e of BLM on October 1, 1969. 

The primary purpose of the Recruit Grade Pass location i s to study 
shrubs. Native and introduced shrubs w i l l be planted i n the winter of 1969-
70. In addition a graduate student from Syria, Mr, M. Nazi Sankary, w i l l 
be planting accessions of Atriplex from Syria to compare with s i m i l a r plants 
collected i n the Temblors, 

Studies w i l l continue on the s a l t and drought tolerance of Atriplex, 
Previous studies at the Temblor have shown that severe clipping and other 
treatments are detrimental to regenerative capacity. We w i l l continue to 
look at means for su r v i v a l and reproduction. 
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