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The weather p a t t e r n i n ]SCj-C>C d i f f e r e d so g r e a t l y from t h a t o f 

1964-65 t h a t we were c o n f r o n t e d w i t h an e n t i r e l y d i f f e r e n t e n v i r o n m e n t 

t h i s p a s t y e a r . T h i s f a c t a l o n e g i v e s w e i g h t t o our f i r s t s u n g s s t l o n : 

t h a t t h i s s t u d y must c o n t i n u e f o r l u years a t l e a s t i n o r d e r t o d e v e l o p 

as good a p a t t e r n as p o s s i b l e o f p r e c i p i t a t i o n and s o i l m o i s t u r e s t a t u s 

d u r i n g t h e y e a r . 

Our r e p o r t t h i s y e a r d e t a i l s t h e s t u d i e s c o n t i n u e d i n our r e s e a r c h 

program d u r i n g t h e p a s t 12 months, l - l i i l e we a r e l e a r n i n g a l o t , i t i s 

o b v i o u s l y t o o e a r l y t o drav; any c o n c l u s i o n s . 

\^e a r e s o r r y t o r e p o r t t h e r e s i g n a t i o n o f Dr. F. C. Raney who has 

done yeoman s e r v i c e d u r i n g t h e f i r s t two y e a r s o f t h e p r o j e c t . He has 
accepted a t e a c h i n g p o s i t i o n a t w'estern \/ashington S t a t e C o l l e g e , . i r . 

B. L. (Dud) Kay w i l l t a k e o v e r Dr. Raney's r e s p o n s i b i l i t i e s , f i r . Kay 

has had 12 y e a r s o f e x p e r i e n c e i n s t a n d e s t a b l i s h m e n t , range weed con

t r o l , and range management g e n e r a l l y . He worked f i v e y e a r s w i t h F i e l d 

S t a t i o n s A d m i n i s t r a t i o n o f t h e U n i v e r s i t y on t h e D e m o n s t r a t i o n Range 

P r o j e c t s and moved i n t o t h e Department o f Agronomy i n 1.5?. "'e i s now 

A s s o c i a t e S p e c i a l i s t i n Agronomy. 

f i r . J e r r y C h a t t e r t o n , wiio g r a d u a t e d i n March I9C6 from Utah S t a t e 

U n i v e r s i t y w i t h a major i n Range .'.anagement, has been employed a t 

R i v e r s i d e t o work on t h e Temblor Range P r o j e c t . L/uring 19^6-19^^7 he 

i n t e n d s t o work on e c o l o g y and p h y s i o l o g y o f a l l s c a l e f o r t h e M.S. 

d e g r e e . 

Minor changes: You w i l l n o t e v;e have d i s c a r d e d ' c a t t l e s p i n a c h " 

as t h e common name f o r A t r i p i ex p o l y e a r p ^ i n f a v o r o f t h e more a c c e p t 

a b l e ' A l l s c a l e " f o l l o w i n g .Ic l i n n (Shrubs o f C a l i f o r n i a ) who uses t i i e 

t e r m . V/e a l s o d e c i d e d t o use t h e s h o r t e r term Schismus i n s t e a d o f 

''arabiangrass 

A g a i n , we w i s h t o acknowledge our thanks t o t h e boards o f Super

v i s o r s o f Kern and San L u i s Obispo c o u n t i e s , Farm A d v i s o r s James Clawson 

and \oy Parker and o f f i c i a l s o f t h e uureau o f Land Management. A s p e c i a l 

" t h a n k you" goes t o Mr. Carl Twisselman f o r I J I S p e r s o n a l c o o p e r a t i o n , '/e 

thank Deecher Crampton f o r h i s a d v i c e on b o t a n i c a l n o m e n c l a t u r e . 

••V. • 

i l . Merton Love, UCD 

Cyrus M. M c K e l l , UCK 

September 1, IDC6 



T h i s r e s e a r c h i s conducted by t h e Agronomy Departments, UC Davis 

and UC R i v e r s i d e i n accordance w i t h Supplement 'o. 3 t o t h e i l a s t e r 

Memorandum o f U n d e r s t a n d i n g between t h e Bureau o f Land Management, 

Department o f t h e I n t e r i o r and The Regents o f the U n i v e r s i t y o f 

C a l i f o r n i a . E f f e c t i v e d a t e o f Supplement September 13, 19-'3. 

The work i s s u p p o r t e d i n p a r t by g r a n t s from t h e C o u n t i e s o f 

Kern and San L u i s Obispo emanating f r o m T a y l o r G r a z i n g Fees. 



TEMBLOR RA;)GE RrSEARCH 

U n i v e r s i t y o f C a l i f o r n i a 

Departments o f Agronomy 

D a v i s , r i v e r s i d e 

1965-1366 
Page 

SUMMARY ^ 

I . PHYSIOLOGY, ECOLOGY Al^D FORAGE VALUE OF RESIDENT SPECIES ^ 

c 
A. A l l s c a l e c l i p p i n g s t u d y ^ 

o 

B. A l l s c a l e chemical c o m p o s i t i o n 

C. S a l t b u s h l e a f anatomy 5 

D. Forage q u a l i t y o f annual s p e c i e s 9 

I I . SPECIES ADAPTATION 11 

A. P l o t t r i a l s 11 

B. Legume i n o c u l a t i o n 12 

C. Other p l a n t s p e c i e s f o r t r i a l 12 

I I I . SOIL FERTILITY 13 

A. Greenhouse p o t s t u d y o f Temblor Range s o i l 13 

B. T i s s u e a n a l y s i s 1'* 

C. F i e l d t r i a l w i t h z i n c 1 ^ 

C. F i e l d t r i a l w i t h z i n c 1̂ -* 

I V . SOIL MOISTURE 15 

A. S o i l m o i s t u r e i n r e l a t i o n t o p r e c i p i t a t i o n 15 

B. H e r b i c i d e a p p l i c a t i o n and s o i l m o i s t u r e c o n s e r v a t i o n 15 

V. WEATHER COriDJTICNS • ^7 

A. P r e c i p i t a t i o n r e c o r d s 

B. S o i l and a i r t e m p e r a t u r e • 

V I . LAND FORM ANALYSIS '5 



2. 

Page 

V I I . WORK PLA.! FOR I966-67 20 

A. P h y s i o l o g y , e c o l o g y and f o r a g e v a l u e o f r e s i d e n t s p e c i e s . . . . 2 0 

B. Species a d a p t a t i o n 21 

C. S o i l f e r t i l i t y 21 

D. S o i l m o i s t u r e 21 

E. Weather c o n d i t i o n s 21 

F. Land form a n a l y s i s 22 

V I M . APPEi^DICES 23 

A. Appendix 1 - Proposed a l l s c a l e s t u d y 23 

B. Appendix 2 - Species l i s t : common and s c i e n t i f i c names 

used i n t e x t . . 25 

C. T a b l e s : j 

1. A n a l y s i s o f annual f o r a g e h a r v e s t e d a t m a t u r i t y and 

o f f o r a g e l e f t s t a n d i n g . Tv/isselman Ranch, 1966 26 

2. Species a d a p t a t i o n t r i a l . Temblor Range I365-66 27 

3. Species d r i l l e d December 1965 28 

4. Temblor Range s o i l f e r t i l i t y . Y i e l d o f Blando brome 

used as a t e s t s p e c i e s grown i n t h e greenhouse 29 

5. F i e l d response o f range p l a n t s t o z i n c amendment 30 

6. P r e c i p i t a t i o n , Temblor Range, 1965*1966 31 

7. T w e n t y - f i v e y e a r s o f p r e c i p i t a t i o n . Las Yeguas Ranch....32 

8. Maximum s o i l t e m p e r a t u r e d u r i n g s o i l m o i s t u r e season....33 

9. T e m p e r a t u r e , Temblor Range, 1365-1966 3^ 

10. D i s t r i b u t i o n o f s l o p e f a c e t s I n an e i g h t - s q u a r e m i l e 

area o f t h e Temblor Range, Panorama Quadrangle.... 36 
D. F i g u r e s : ^ 

1 . Dates and degrees o f c l i p p i n g o f a l l s c a l e ( A t r i p l e x 

p o l y c a r p a ) 37 
2. Chemical c o m p o s i t i o n o f a l l s c a l e f o r a g e , w e s t e r n s i d e 

o f Temblor Range, 1965-1966 38 



3. 

Page 

3. Chemical c o m p o s i t i o n o f Bromus m o i 1 i s ( l b s / a c r e ) 

grown i n greenhouse under s t a n d a r d c o n d i t i o n s w i t h 

v a r i e d r a t e s o f d i f f e r e n t f e r t i l i z e r s 39 

P r e c i p i t a t i o n ( l l a r i c o p a ) and s o i l m o i s t u r e , s o u t h 

p l o t s , 12' d e p t h , grazed ^0 

5. Soutii p l o t s , 2 4 " - d e p t h , grazed -̂̂1 

6. South p l o t s , 3 6"-depth, grazed ^2 

7. : i o r t h p l o t s , 1 2"-depth, grazed ^3 

8. Morth p l o t s , 2 4 ' - d e p t h , grazed 

3. U o r t h p l o t s , 36''-depth, grazed '̂'5 

10. h o r t h p l o t s , 1 2 '-depth, ungrazed 46 

11. l i o r t h p l o t s , 24''-depth, ungrazed 47 

12. N o r t h p l o t s , 3 6'-denth, ungrazed 48 

13. Species c o m p o s i t i o n , t h i r d y ear a f t e r h e r b i c i d e 

appl i c a t i o n 49 

14. Growth o f ulando brome on s o i l t r e a t e d w i t h Ametryne... . 5 0 

15. P r e c i p i t a t i o n , Temblor Range, n o r t h e x c l o s u r e T31S, 

R21E, S22 HDDn, 3000 MSL, Panorama Qu a d r a n g l e , C a l i f 51 

16. Annual t o t a l p r e c i p i t a t i o n , Las Yeguas Ranch, 10 m i l e s 

s o u t h o f B i t t e r w a t e r Pumping S t a t i o n , T23S, R19E, S29 
MOBH, 2700 'ISL, Las Yeguas Ranch, Ou a d r a n g l e , C a l i f 52 

17. S i x - s q u a r e m i l e a r e a , Panorama Qu a d r a n g l e , Temblor 

Range, w i t h e i g h t c l a s s e s o f t o p o g r a p h i c s l o p e 

o u t 1 ined 53 



SUilHARY 

The S I X i n t e r r e l a t e d l i n e s o f I n v e s t i g a t i o n r e p o r t e d i n 196'*}"1965 

were c o n t i n u e d i n ISC^i-lS'^o. 

I . PHYSIOLOGY, ECOLOGY AiiP,FORAGE VALUE OF RESIDENT SPECIES 

A l l s c a l e v/as c l i p p e d a t i n t e r v a l s t o observe t i p r e g r o w t h b e h a v i o r , 

lio s i g n i f i c a n t d i f f e r e n c e s have been observed t o d a t e , b u t c l i p p i n g 

i n May seemed t o s t i m u l a t e s h o r t grov/tii t h e most ( F i g , 1) whereas A p r i l 

and December c l i p p i n g s reduced r e g r o w t h i n comparison v / i t h c o n t r o l s . 

Cnemical c o m p o s i t i o n o f browsed p a r t s o f a l l s c a l e was examined, 

ilev/ s p r i n g g r o w t h had about 27 p e r c e n t p r o t e i n wlien sugars were a l s o 

most abundant ( F i g . 2 ) . D u r i n g th;^ f a l l and w i n t e r months p r o t e i n 

c o n t e n t was about 15̂ ^ and i n J u l y i t vas 

The l e a f anatomy o f s e v e r a l r c l a t i v - s o f a l l s c a l e appeared t o d i f f e r 

f r o m t h a t found i n many a r i d zone s p e c i e s . 

Forage q u a l i t y o f t h r e e annual r e s i d e n t s p e c i e s appeared t o be 

b e t t e r m a i n t a i n e d when mov'jed and windrowed b e f o r e m a t u r i t y ( T a b l e 1 ) . 



I f . SPECIES ADAPTATION 

The e i g h t e e n s p e c i e s t e s t e d l a s t year ( T a b l e 2) were a g a i n row-

p l a n t e d f o r v e r i f i c a t i o n o f performance and s e v e r a l a d d i t i o n a l s p e c i e s 

were r o w - p l a n t e d f o r t r i a l i n s i d e t h e e x c l o s u r e . 

Ryegrass s t r a i n s p l a n t e d l a s t y ear s e t seed, and f o l l o w i n g t h e 

dr y summer o f 1365 completed a second f u l l l i f e c y c l e l a s t g r o w i n g 

season and s e t v i a b l e seed i n 1966. 

Caucasian S a i n f o i n , which produced no st a n d i n 1S65-66, produced 

a t h i n s t a n d i n 1961^-1966. The fev/ p l a n t s v/ere s t r o n g , f l o v / c r e d , and 

s e t v i a b l e seed, r o o t nodules were f o u n d . 

To d a t e c o o p e r a t i v e work w i t h a commercial legume inoculum company 

has n o t r e s u l t e d i n match i n g t h e legumes t e s t e d w i t h a s a t i s f a c t o r y 

r h i z o b i u m . T h i s may have t o be sought i n t h e n a t i v e home o f t h e legume, 

a l t h o u g h i t may w e l l be t h a t t h e i n h o s p i t a b l e e n v i r o n m e n t p r e c l u d e d a 

s a t i s f a c t o r y t e s t . 

In December t w e l v e s p e c i e s ( T a b l e 3) v/;;re d r i l l e d i n t o t h e unfenced 

range w i t h Paraquat sprayed above t h e seeds t o remove competing s e e d l i n g s . 

S t o c k movement ac r o s s t i ^ c area p r e v e n t e d f u l l assessment o f t h e p l a n t i n g . 

I^o doubt remains t i i a t s e e d l i n g e s t a b l i siiment must be g i v e n s p e c i a l 

i n t e n s i v e a t t e n t i o n . 

A d d i t i o n a l s p e c i e s w i l l be t e s t e d i n t h e f u t u r e . 

M l . SOIL FERTILITY 

In a greenhouse p o t s t u d y o f f e r t i l i t y u s i n g n u t r i e n t s e n s i t i v e 

Blando brome and s o i l f r o m t h e Temblor, n i t r o g e n and phosphorus responses 

were o b t a i n e d . S a n d - s o i l m i x t u r e s w i t h improved p o t d r a i n a g e y i e l d e d 

t h e most d r y m a t t e r ( T a b l e 4 ) . 



T i s s u e a n a l y s i s o f t l i e s e brome p l a n t s sriowed lov/ phospliorous a t 

a l l f e r t i l i z e r l e v e l s ; c a l c i u m , n i t r o g e n and potas:. ium were unchanged; 

p l a n t t i s s u e z i n c was reduced by f e r t i l i z a t i o n ( F i g . 3 ) . 

In O c t o b e r , lS(;f>, a f i e l d t e s t r e v e a l e d v i s u a l l y t h a t on a deep 

p r o f i l e o f t h e Kettleman s o i l s e r i e s t r e a t e d w i t h z i n c t h e r e s i d e n t 

p l a n t s p e c i e s v i s i b l y g r e e n e r and t a l l e r than on t h e u n t r e a t e d 

s o i l . F i l a r e e seemed t o b e n e f i t t h e most a l t h o u g h t h e ma 1 pa i s b l u e g r a s s 

t i l l e r e d more a b u n d a n t l y ( T a b l e 5 ) - Ho legumes v/ere p r e s e n t . A d d i 

t i o n a l f i e l d s t u d y o f m i c r o e l e m e n t e f f e c t s i s m e r i t e d . 

IV. SOIL nOISTURE 

S o i l m o i s t u r e was a g a i n measured a t t h e e x p e r i m e n t a l s i t e s o f 

t r e a t m e n t o f r e s i d e n t p l a n t s v ; l t h t p t a m , 2,4-D, and Amytryne. Only 

d u r i n g t h e b r i e f p e r i o d i n J a n u a r y , 19^6 was s o i l m o i s t u r e f a v o r a b l e 

t o p l a n t g r o w t h i n the t o p 12 inches and s o i l w e t t e d t o l e s s t h a n 3^ 

inches ( F i g . 4 - 1 3 ) . 

V. V/LATHLR CQilDITIONS 

1965-1960 'was an "average" d r y year ( t . 5 inches) on t h e c r e s t o f 

the s o u t h e r n Temblor uange a l t h o u g h d r y snovi i n t e r f e r e d w i t h f i e l d 

work i n liovember ( T a b l e o, 7; F i g u r e 1 6 ) . Long windy gaps betv/een 

v;et p e r i o d s r e s u l t e d i n d r y s u r f a c e s o i l s and a poor f o r a g e y e a r . 

VI . LAiJD FORM ANALYSIS 

O u t s i d e f i n a n c i a l s u p p o r t has been sought f o r land form mapping 

i n t h e Temblor Range, f t e a n w h i l e , much t i m e t h i s p a s t season was 

devoted t o f i e l d s t u d y o f landscape form c h a r a c t e r i s t i c s i n o r d e r t o 

s i m p l i f y p r o d u c t i o n o f landscape maps v ^ i t h machinery now a v a i l a b l e a t 

D a v i s . A s l o p e f a c e t map o f an area i n t h e s o u t h e r n Temblor i s shown 

(T a b l e 10, F i g . 1 7 ) . 



C o r r e l a t i o n s made between v e g e t a t i o n i n t h e f i e l d v / i t h such a s l o p e 

map i n d i c a t e t h a t t h e c o r r e l a t i o n s w i l l be d i f f i c u l t t o use as management 

p r e d i c t o r s . | 

\ 
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f'HYSiOLQGY, ECOLOGY AilD FORAGE VALUE OF RESIDE:;! SPF.CIES 

A. A l l s c a l e C l i p p i n g Study i 

P l a n t responses t o h a r v e s t i n g t r e a t m e n t s v a r y v ^ i d e l y w i t h s p e c i e s 

and l o c a t i o n . Many shrubs respond t o t h e removal o f t h e branch ends 

by p r o d u c i n g an i n c r e a s e d number and amount o f shoots from t h e r e m a i n i n g 

nodes. A s t u d y was made on t h e v/estern f o o t h i l l s o f th e Temblor Range 

t o d e t e r m i n e t h e maximum r e g r o w t h o f a l l s c a l e p o s s i b l e a f t e r v a r i o u s 

seasons o f t r e a t m e n t and i n t e n s i t i e s o f c u t t i n g . 

C l i p p i n g s v/ere made on t h r e e d a t e s : May 25» 1SC5, December 17, 1S65, 

and A p r i l 7, 19^6. Tv^/elve p l a n t s v/cre s e l e c t e d on each c l i p p i n g d a t e . 

Three o f these p l a n t s were l e f t i n t a c t as c o n t r o l s ; t h r e e were c l i p p e d 

l i g h t l y ( a p p r o x i m a t e l y s i x inches were removed f r o m a l l b r a n c h e s ) , t h r e e 

p l a n t s were m o d e r a t e l y c l i p p e d ( a p p r o x i m a t e l y 12 inches v/ere removed) 

v/ h i l e t h e r e m a i n i n g t h r e e p l a n t s v^ere l i c a v i l y c l i p p e d ( a l l herbage was 

removed down t o a h e i g h t o f a p p r o x i m a t e l y s i x i n c h e s ) . Measurements o f 

the average l e n g t h o f t h e c u r r e n t y e a r ' s grov/th were made June I C , 1966. 

There were no s i g n i f i c a n t d i f f e r e n c e s i n response t o season o r 

degree o f h a r v e s t i n g a t th e t i m e o f measurement ( F i g . 1 ) . ilov/ever, t h e 

May, 1965, t r e a t m e n t s appeared t o i n c r e a s e t h e shoot l e n g t h over c o n t r o l , 

and tended t o i n c r e a s e rcgrov/th v / i t h incror.sed i n t e n s i t y o f h a r v e s t . 

The December, 1965, and A p r i l , I966 t r e a t m e n t s reduced g r o w t h compared 

w i t h t h e c o n t r o l p l a n t s . 

D. A l l s c a l e Chemical C o m p o s i t i o n 

Chemical c o m p o s i t i o n c f o l l s c a l c v a r i e d t h r o u g h o u t t h e season 

and showed a c l o s e r e l a t i o n s i i i p t o p r e c i p i t a t i o n ( F i g . 2 ) . D u r i n g t h e 

f a l l and w i n t e r months o f 1964 t h e p r o t e i n c o n t e n t o f small stems and 

leaves appeared t o average around ]9Z b u t v / i t h t h e advent o f nev/ g r o w t h 



5. 

i n t h e s p r i n g o f ]T;CS p r o t e i n i n c r e a s e d t o 26.3o. S l i o r t l y t h e r e a f t e r t h e 

p r o t e i n c o n t e n t decreased and by J u l y was 15.5'o. 

The t o t a l sugars p r e s e n t i n s a l t b u s h stems and leaves showed a 

seasonal t r e n d and were low t h r o u g h a l l o f t t i e season ex c e p t d u r i n g t h e 

l a t e s p r i n g . G r e a t e r q u a n t i t i e s o f t o t a l sugars v^ould be expected i n the 

stems and r o o t s s i n c e these a r e s t o r a g e a r e a s . F u r t h e r study o f t h e 

seasonal t r e n d s w i l l be necessary t o p r o v i d e a background f o r p l a n t response 

t o c l i p p i n g and a b i l i t y t o produce r e g r o w t h w i t h o u t permanent oamage. 

C. S a l t b u s h Leaf Anatomy 

i n an a t t e m p t t o u n d e r s t a n d t h e amazing d r o u g h t t o l e r a n c e o f s a l t b u s h 

l a b o r a t o r y s t u d i e s have been i n i t i c ^ t e d t o s t u d y t h e development, p h y s i o l o g y , 

and anatomy o f t h e l e a f , l i i c r o s c o p i c s e c t i o n s have been p r e p a r e d f o r 

t h r e e s a l t b u s h c s , A t r i p l e x ha 11mus, A. h y m e n c l y t r a , and A. n u t t a l 1 1 1 . Leaf 

anatomy i s q u i t e s i m i l a r i n a l l t h r e e s p e c i e s , b u t d i f f e r s g r e a t l y from 

what one would ex p e c t i n a t y p i c a l x e r o p i v / t e . V/iiereas a h i g h l y s t r u c t u r e d 

l e a f w i t h a h i g h l y c u t i n i z e d e p i d e r m i s m i g h t be expected^ s a l t b u s h 

appears t o have a v e r y loose s t r u c t u r e d l e n f v / i t h a p o o r l y devrJoped 

p a l i s a d e l a y e r and spongy m e s o p h y l l . The l e a f s u r f a c e I s covered w i t h 

v e r y l a r g e , e x t r o i . i e l y t h i n - w e l l e d c e l l s w i t h i n t a c t p r o t o p l a s t . The o n l y 

w e l l - o r g a n i z e d s t r u c t u r e o f trse l e a f i s t h e v a s c u l a r system and I t s 

d e e p l y - s t a i n e d s u r r o u n d i n g c e l l s v^/hich a r e a p p a r e n t l y f i l l e d w i t ! i 

c h l o r o p l a s t s , m i t o c h o n d r i a , and o t h e r i n c l u s i o n s . 

0. Forage Q u a l i t y o f Annual Species 

Samples c f sc h i s m u s , f i d d l e n e c : : and annual mustard v e r e c o l l e c t e d 

on t h e Carl Twisselman Ranch t o l e a r n t h e feed v a l u e and n u t r i e n t c o n t e n t 

o f f r e s h l y h a r v e s t e d samples v s . samples mowed, raked and cured i n t h e 

f i e l d . 

C o l l e c t i o n s o f each o f t h e t h r e e s p e c i e s were made March I S , 1966, 
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a t which t i m e r a n c i i p o r s c n n o l w:;re mowing nnd r a k i n g th-; f o r a g e The 

scliismus was i n e a r l y bloom, the f i d d l o n e c k i n f u l l bloom and t h e mustard 

p a s t f u l l bloom. Samples v/erc a j a i n taken on A p r i l 7, from t h e -windrows 

\/hich had been h a r v e s t e d t h r e e v/eeks e a r l i e r ( T a b l e 1 ) . 

A comparison betv/ecn r e c e n t l y - m a t u r e d p l a n t s and those v/nich had 

been h a r v e s t e d and a l l o w e d t o c u r e i n a windrow i s o f p a r t i c u l a r i n t e r e s t . 

They a r e good f o r a g e w h i l e green b u t b e g i n t o l o s e much o f t h e i r n u t r i t i v e 

v a l u e when they pass m a t u r i t y and become d r y . ;lowing and v/lndrov/ing t h e 

f o r a g e was t r i e d as a means o f r e d u c i n g t h e n u t r i t i v e losses due t o 

l e a c h i n g , t r a m p l i n g , e t c . ana t h e r e b y i n c r e a s i n g b o t h q u a l i t y and q u a n t i t y 

o f l i v e s t o c k f e e d . 

A n a l y s i s o f t h e f o r a g e samples siiows t h a t annual p l a n t s can c o n t a i n 

a v e r y f a v o r a b l e p e r c e n t a g e o f p r o t e i n and f a t v/hich a r e n o t r e a d i l y l o s t 

v/hen t h e f o r a g e i s c u r e d i n a w i n d r o w . Schismus loses hC% o f I t s 

p r o t e i n c o n t e n t by c u r i n g w l i l l e standing] i n t h e f i e l d , '/hen competing 

s p e c i e s a r e h a r v e s t e d e a r l y i t loses about IC-i upon m a t u r i t y . F i d d l e n e c k 

loses about o f i t s p r o t e i n v/hen h a r v e s t e d :nd v;indrov«/ed. In c o n t r a s t , 

f i d d l e n e c k a l l o w e d t o s t a n d i n t h e sun nnC c u r e loses about hO% o f i t s 

p r o t e i n i n t h r e e weeks. There i s no r e a l d i f f e r e n c e between t h e p r o t e i n 

q u a l i t y o f t h e h a r v e s t e d f i d d l e n e c ; . i n t h o m i d d l e o f t h e v/in row p i l e 

and f i d d l e n e c k on tri e t o p o f the p i l e exposed t o t h e sun. Tiic . i g g e s t 

d i f f e r e n c e vms i n t h e c a r o t e n e c o n t e n t . 

The p r o t e i n q u a l i t y o f mustard a p p a r e n t l y d i d n o t b e n e f i t f r o m e a r l y 

h a r v e s t i n g s i n c e t h e r e was a s l i g h t l y h i g h e r p r o t e i n c o n t e n t i n t h e p l a n t s 

t h a t remained u n h a r v e s t e d than those i n t h e windrov/. 

Other f e a t u r e s o f the f o r a g e a n a l y s i s d i d n o t r e v e a l any n o t e w o r t h y 

d i f f e r e n c e s as a r e s u l t o f t h e mov;inn and wind rowing excer i f o r a h i g i i e r 

f a t c o n t e n t o f f i d d l e n e c k i n t h e windrow and lower f d t cori.tent o f mustard 

i n t h e windrov^/. 



I I . SPECIES ADAPTATiOr. 

A. P l o t T r i a l s 

The e i g h t e e n s p e c i e s p l a n t e d i n rovs l a s t year were sov/n o u t a g a i n I n 

o r d e r t o t e s t a g a i n t h e i r performance ( T a b i c 2 ) . The ran:'ing o f t h e 

sp e c i e s d i d not change. Gaud i n r y c j r a s s s e t abundant seed an''' v i g o r o u s l y 

reappeared i n t h e e l d row i n c t c b c r , 15^5. The seed produced i n 

was v i a b l e i n l a b o r r . t o r y b l o t t e r t e s t , biit t h a t seed r e m a i n i n g on t h e 

ground d i s a p p e a r e d , p r o b a b l y i n t o t h e r e s i d e n t a n i m a l s d u r i n g t h e suniner. 

hone o f t h e o t h e r e i g h t e e n s p e c i e s oversummcred and no s e e d l i n g s 

were found i n t h e f a l l . T h i s may be due, a t l e a s t i n p a r t , t o l a t e 

s p r i n g and summer c r a z i n g . 

In o r d e r t o expose these same s p e c i e s t c bo t h s t o c k and r o d e n t 

p r e s s u r e , they were d r i l l e d i n t o t h e range, i n L'ecerr.her, P ' i * ( T a b l e 

3 ) . The t h r i c e - r e p l i c a t e d rows were spaced 2k i n c ' i C S a p a r t and t h e 

seed d r i l l e d a t one i n c h beneath a s i x - i n c h band sprayed w i t h p a r a q u a t 

t o e l i m i n a t e c o m p e t i t i v e s e e d l i n g s . The p l a n t i n g looked good but as 

t h e s e e d l i n g s were emerging s t o c k d r i v e n across t h e area v i r t u a l l y d e s t r o y e d 

t h e emerged s e e d l i n g s . A long p e r i o d o f wind a f t e r t h e December p l a n t i n g 

but b e f o r e t h e f i n a l b i g r a i n i n Februarv so d r i e d o u t t h e s u r f a c e s i x 

inches t h a t t he r e m a i n i n g seeds d i d n o t g e r m i n a t e . A r e s e r v o i r o f seeds 

remains i n these bands which s l i o u l d be re-examined d u r i n g t h e w i n t e r 

o f 1966-67. 

The f e a s i b i l i t y o f t r e a t i n g t h e s e l l s u r f a c e t o r e t a r d e v a p o r a t i o n 

and a i d s e e d l i n g e s t a b l isi»ment m e r i t s s t u d y . \\c s e e d l i n g appears t o 

s u r v i v e even t h e normal r ^ i n f r c e i n t e r v a l s u n l e s s i t can reach a r o o t 

d e p t h o f s i x Inches o r more. Slow g e r m i n a t i o n o r v.'indy p e r i o d s a r e 

l e t h a l f a c t o r s f o r s e e d l i n g s i n t h i s a r i d e n v i r o n m e n t . 



3. Legume I n o c u l a t i o n 

D e s p i t e t h e c o o p e r a t i v e e f f o r t o f a l e a d i n g commercial c o o p e r a t o r ^ 

p r o v i d i n g r h i z o b i a none o f t h e legumes t r i e d i n t h e i n t r o d u c t i o n rows 

produced n o d u l e s . T h i s e f f o r t w i l l c o n t i n u e u n t i l ( i t i s hoped) a 

pr o p e r c o m b i n a t i o n o f s o i l amendment and r h i z o b i a a r e o b t a i n e d . A few 

p l a n t s o f Caucasian s a i n f o i n d i d s e t seed. 

C. Other P l a n t Species f o r T r i a l 

A d d i t i o n a l s p e c i e s m e r i t t r i a l on t h e Temblor and w i l l be t e s t e d i n 

succeeding y e a r s , itany o f t l i c s e s p e c i e s a r e browse c a n d i d a t e s and some 

endure l i m y s o i l s . Deep r o o t i n g i s a common c h a r a c t e r i s t i c . Once 

e s t a b l i s h e d some s p e c i e s s l i o u l d s u r v i v e most o f t h e se v e r e e n v i r o n m e n t a l 

p e r i o d s . 

*N i t rag i n Co., I n c . , i U l w a u k e e , V/i scons i n . 



I I I . SOIL FERTILITY 

A. Greenhouse Pot Study o f Temblor ilange S o i l 

A greenhouse p o t - t e s t o f s o i l f e r t i l i t y was designed u s i n g s o i l 

c o l l e c t e d near t h e s o u t h e x c l o s u r e on t h e Temblor r i d g e . Combinations o f 

n i t r o g e n , phosphorus, and s u l f u r v/ere a p p l i e d i n l i q u i d s o l u t i o n a t 

v a r y i n g r a t e s , i l i t r o g e n was a p p l i e d as ammonium n i t r a t e (50 l b s per a c r e 

and 100 l b s per a c r e ) , phosphorus v/as a p p l i e d as c a l c i u m phosphate 

(44 l b s per a c r e and '8 lbs per a c r e ) , and s u l f u r was a p p l i e d as a h y d r a t e 

o f c a l c i u m s u l f a t e (20 l b s per a c r e ) . Li lando brome was seeded e v e n l y i n 

t h e p o t s as t h e t e s t p l a n t . F i v e r e p l i c a t i o n s o f each t r e a t m e n t were 

employed, l/ater v/as a p p l i e d e v e n l y t h r o u g h o u t t h e e x p e r i m e n t and observa

t i o n s were made d u r i n g t h e g r o w t h p e r i o d t o d e t e r m i n e c o m p a r a t i v e n u t r i e n t 

d e f i c i e n c i e s . 

One r e p l i c a t i o n o f each t r e a t m e n t was a p p l i e d t o a s o i l - s a n d m i x t u r e 

c o n s i s t i n g o f one p a r t pure sand and f o u r p a r t s Temblor Range s o i l . T h i s 

m i x t u r e reduced v/ater l o g g i n g and improved s o i l a e r a t i o n * b o t h a r e problems 

encountered when i r r i g a t i n g a s o i l h i g h i n c l a y c o n t e n t as i s t h e s o i l 

f r o m t h e Temblor a r e a . 

O b s e r v a t i o n s r e v e a l e d n i t r o g e n and phosphorus d e f i c i e n c i e s ( T a b l e 4 ) . 

The t e s t p l a n t s i n c r e a s e d grov/th v / i t i i i n c r e a s e d r a t e s o f n i t r o g e n and 

phosphorus f e r t i l i z a t i o n but v/ere depressed by t h e a d d i t i o n o f s u l f u r . 

I n i t i a l g r o w t h was f a s t e r and f i n a l grov/th g r e a t e r i n n i t r o g e n and phos

phorus f e r t i l i z e d p l a n t s t h a n t h e c o n t r o l p l a n t s . 

The s o i l - s a n d m i x t u r e i n c r e a s e d p r o d u c t i o n more than any f e r t i l i z e r 

a d d i t i o n e x c e p t t h e 100 M + 8o + 20 S a p p l i c a t i o n . The a d d i t i o n o f sand 

alm o s t doubled t h e p r o d u c t i o n o f t h e c o n t r o l w h i l e t h e s o i l - s a n d + 100 H 

+ 88 P + 20 S produced more than f o u r times as much as t h e c o n t r o l and 

more than t w i c e t h a t produced by s o i l - s a n d v / i t h no f e r t i l i z a t i o n . 



d. T i s s u e A n a l y s i s 

T i s s u e s o f t h e >lando brome p l a n t s h a r v e s t e d from t h e greenhouse p o t s 

v/ere l a b o r a t o r y a n a l y z e d f o r minor e l e m e n t s . The a n a l y s i s r e v e a l e d a low 

l e v e l o f phosphorus i n a l l t r e a t m e n t s ( F i g . 3 ) . The l e v e l s o f c a l c i u m , 

n i t r o g e n and pota s s i u m a l s o d i d n o t r e f l e c t any change as a r e s u l t o f 

t r e a t m e n t s . Copper l e v e l s were found t o be w i t h i n normal v a l u e s e x c e p t 

w i t h t h e c o m b i n a t i o n o f h", P and S f e r t i l i z a t i o n . Z i n c l e v e l s were lower 

w i t h a l l t r e a t m e n t s than w i t h t h e c o n t r o l s . F u r t h e r i n t e r p r e t a t i o n o f these 

r e s u l t s w i l l be s o u g h t . Pot s o i l t e m p e r a t u r e s p r o b a b l y d i f f e r s i g n i f i c a n t l y 

from f i e l d c o n d i t i o n s . 

C. F i e l d T r i a l w i t h Z i n c 

Since z i n c d e f i c i e n c y has been a s s o c i a t e d v / i t h lov/ r o o t t e m p e r a t u r e s 

i n c e r t a i n c r o p p l a n t s , e s p e c i a l l y on c a l c a r e o u s s o i l s , a p r e l i m i n a r y 

f i e l d t r i a l v/as made a f t e r t he October r a i n s i n o r d e r t o see i f t h e 

r e s i d e n t v e g e t a t i o n v/ould respond t o a d d i t i o n s o f z i n c . 

D u p l i c a t e p l o t s o f 2 x 2 f e e t on a t h r e e f o o t deep s o i l p r o f i l e 

were b r o a d c a s t sprayed v / i t h a v / a t o r - s o l u t i o n o f z i n c c h l o r i d e (ZnCl2) a t 

r a t e s o f 0 , 45, 2 0 , iCO, 360, 720, and 1440 grams o f z i n c / a c r e (about 0 . 1 , 

0.2, 0.4, O.u, 1.6, 3.2 pounds per a c r e ) . 

Almost no response v/as seen i n December a l t h o u g h t h e p l a n t s were 

greener i n a l l b u t t h e two n o - z i n c p l o t s . T a b l e 5 g i v e s t h e d i f f e r e n c e s 

observed i n t h e v e g e t a t i o n on February 3. 

E v i d e n t l y , a d d i t i o n o f a t l e a s t z i n c among t h e m i c r o e l e m e n t s can 

a f f e c t b o t h h e i g h t (and p r o b a b l y d r y m a t t e r g a i n ) and s p e c i e s c o m p o s i t i o n 

i n t h e r e s i d e n t v e g e t a t i o n , [io d r y m a t t e r measurements v/ere made i n o r d e r 

t o observe t h e community u n t i l m a t u r i t y o f t h e s p e c i e s . F u r t h e r s t u d y o f 

th e m i c r o e l e m e n t s w i t h iiPK s h o u l d shov/ what amendments ( i f any) a r e a b l e 

t o produce a p r o f i t a b l e f o r a g e y i e l d . 
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IV. SOIL MOISTURE 

^* S o i l l l o i s t u r e i n R e l a t i o n to P r e c i p i t a t i o n 

The l a c k o f adequate s o i l m o i s t u r e i s c o n s i d e r e d t i i e most I m p o r t a n t 

f a c t o r l i m i t i n g p l a n t grov/th on the TemMor Range. The d i s t r i b u t i o n o f 

m o i s t u r e t h r o u g h o u t t h e s o i l d u r i n g t h e year i s h i g h l y complex. An 

i n t e n s i v e s t u d y o f s o i l m o i s t u r e a t t h e tv/o e x p e r i m e n t a l e x c l o s u r e s was 

made t o r e l a t e s o i l m o i s t u r e c o n t e n t t o p l a n t g r o w t h and i t s e f f e c t s on t h e 

i n t r o d u c t i o n o f new f o r a g e s p e c i e s . 

Gypsum e l e c t r l e a l - r e s i s t a n c e b l o c k s were p l a c e d a t 12-, 24- and 36-

Inch depths I n h i g h - r a t e h e r b i c i d e p l o t s a t b o t h e x c l o s u r e s i n t h e f a l l o f 

1963. These gypsum b l o c k s i n equ 1 1ibriurn w i t h t h e s u r r o u n d i n g s o i l m o i s t u r e 

g i v e an e s t i m a t e o f s o i l m.oisture s i n c e t h e measurable e l e c t r i c a l r e s i s t a n c e 

o f t h e gypsum b l o c k s i s r e l a t e d t o tiie , i o i s t u r e i n t h e o l c c k w h i c h i s i n 

e q u i l i b r i u m w i t h t h e s u r r o u n d i n g s o i l . 

^ ' -^Grbicide A p p l i c a t i o n and Sol 1 = i c i s t u r e Conservation^ 

Continued o b s e r v a t i o n s were made on t i i c h e r b i c i d e p l o t s whici) were 

sprayed w i t h t h r e e r a t e s o f Eptam, 2,4-D, and Ametryne. O b s e r v a t i o n s 

I n c l u d e d a study o f t h e s e l e c t i v e e f f e c t s of chemicals upon p l a n t .'rvowth, 

s p e c i e s c o m p o s i t i o n changes, and any o t h e r n o t a b l e b e n e f i t s o f cucm i c a l 

a p p l i c a t i o n . 

Reappl i c a t i o n s o f 2 , 4 - j made t o t h e 1denbusi> p l o t s i n the s o u t h 

e x c l o s u r e on December 17, l!>65, and '.ay 12, have n o t y e t r e s u l t e d 

i n any v i s u a l e f f e c t s . O b s e r v a t i o n s made June 10, 196", reveislx.d t h a t 

t h e t r e a t e d p l a n t s v/ere n o t a f f o c t c u ens.; secv J was producuo as n o r m a l l y 

as on t h o s e p l a n t s r e c e i v i r ^ n no t r e a t m e n t 

In g e n e r a l , s o i l m o i s t u r e measurements a t b o t h e x c l o s u r e s d u r i n g t h e 

y e a r i n d i c a t e d o n l y a s h o r t p e r i o d i : . Jenuary and February t h a t s o i l 

m o i s t u r e a t 12 inches was f a v o r a b l e f o r p l a n t g r o w t h . t g r e a t e r d e p t h s , 

24 inches and 3*̂  i n c h e s , t h e s t a t u s of s o i l m o i s t u r e v/as l i m i t i n g f o r 
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a c t i v e p l a n t g r o w t h most o f t h e y e a r . R a i n f a l l vias i n s u f f i c i e n t t o wet 

th e s o i l t o 36 inches ( t h e s o l i d l i n e on F i g . 4 - 1 2 ) . 

Changes i n t h e amount o f p l a n t c over on t h e h e r b i c i d e - t r e a t e d p l o t s 

appeared t o have o n l y a l i m i t e d e f f e c t on s o i l m o i s t u r e c o n t e n t . Two 

main d i f f e r e n c e s appear t o be w o r t h d i s c u s s i o n . At t h e s o u t h e x c l o s u r e 

where brush i s t h e dominant p l a n t c o v e r t h e Ametryne p l o t s l o s t t h e 

advantage o f a f a v o r a b l e s o i l m o i s t u r e r e s e r v e t h a t was p r e s e n t a t t h e 

end o f t h e summer i n I965 ( F i g . 4 , 5, 6 ) . P l o t s t h a t v/ere r e s p r a y e d 

w i t h 2,4-D appeared t o be l o s i n g s o i l m o i s t u r e a t a s l o w e r r a t e t h a n o t h e r 

p l o t s and a f a v o r a b l e s o i l m o i s t u r e s i t u a t i o n i s i n p r o s p e c t f o r t h e 24-

inc h and 3 6 - i n c h depths o f these p l o t s ( F i g . 5, 6) d u r i n g t h e I 9 6 6 -

1967 f o r a g e y e a r . 

At t h e n o r t h e x c l o s u r e w h i c h has a grass and f o r b c o v e r , Ametryne 

reduced t h e p l a n t cover s i g n i f i c a n t l y and a l s o changed t h e r a t i o o f f o r b s 

t o g r ass on p l o t s w i t h i n t h e e x c l o s u r e ( F i g . 1 3 ) . S o i l m o i s t u r e d e p l e t i o n 

on Ametryne p l o t s v/as slov/er than on t h e o t h e r p l o t s and a g r e a t e r r e s e r v e 

was p r e s e n t a t a l l d e p t l i s t h r o u g h most o f t h e season b o t h i n s i d e and 

o u t s i d e t h e e x c l o s u r e v / i t h t h e g r e a t e s t d i f f e r e n c e seen on grazed p l o t s 

o u t s i d e t h e e x c l o s u r e ( F i g . 7 - 1 2 ) . Other t r e a t m e n t s were i n e f f e c t i v e I n 

changing s o l i m o i s t u r e l e v e l s t h e second year a f t e r a p p l i c a t i o n . 

To make use o f t h e more f a v o r a b l e m o i s t u r e r e s e r v e on c h e m i c a l l y -

t r e a t e d p l o t s new p l a n t s o r d e s i r a b l e s u r v i v i n g p l a n t s must be grown. 

At t h e end o f t h e f i r s t g r o w i n g season a sample o f t h e t o p inch o f s o i l 

f r o m p l o t s t r e a t e d w i t h 1 , 2, and 4 pounds o f Ametryne per a c r e was 

r e t u r n e d t o t h e greenhouse f o r a b i o a s s a y . R e s u l t s I n d i c a t e t h a t t h e 

2- and 4-pound r a t e s t i l l m a i n t a i n e d a r e s i d u e i n t h e s o i l ( F i g . 1 4 ) . 

Ametryne p l o t s w i l l be seeded i n t h e f a l l o f I966 and a second b i o a s s a y 

wl11 be c o n d u c t e d . 
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V. V/EATHER COIiPtTIONS 

A. P r e c i p i t a t i o n Records 

T a b l e 6 g i v e s t h e I9^5-196C data f o r p r e c i p i t a t i o n a t t h e n o r t h 

e x c l o s u r e , 3000 ;;SL, o n e - h a l f m i l e n o r t h o f t h e Crocker Springs-F'.ecrui t 

grade road on t h e summit o f t h e Temblor Range. F i g u r e 15 compares t h e 1364-65 

d a t a w i t h t h e 19-5-66. 

F i g u r e 15 and T a b l e 6 show iiov; v e r y d i f f e r e n t two s u c c e s s i v e p r e c i p i t a 

t i o n y e a r s can be even v/hen t i i e annual t o t a l i s s i m i l a r . The tv/o y e a r s 

were o p p o s i t e s . Tiie "wet" p e r i o d s o f 19«'5-1966 v/ere d r y p e r i o d s l a s t y e a r . 

T h i s year had tv/o major v«/et p e r i o d s on December and F e b r u a r y . The deep s o i l 

p r o f i l e v/as r e c h a r g e d , however, pronounced v/indiness d u r i n g t h e y e a r kept 

t h e s u r f a c e h a l f - f o o t o f s o i l d r y much o f t h e t i m e . Long, d r y i n t e r v a l s 

o c c u r r e d betv/een p r e c i p i t a t i o n and t h e s p r i n g ( M a r c h - A p r i l ) was v e r y d r y 

a t a t i m e v/hen s o i l and a i r t e m p e r a t u r e s were f a v o r a b l e f o r e l o n g a t i o n o f 

grass culms and r o s e t t e s o f f i l a r e e . T h i s c o m b i n a t i o n o f e n v i r o n m e n t a l 

c o n d i t i o n s r e s u l t e d i n a poor f o r a g e y^ar and hie!.l i.-;h,ted t h e need f o r 

s o i l - s u r f a c e m o i s t u r e c o n t r o l v/hen s e e d l i n g s a r c b e i n g e s t a b l i s h e d a r t i f i c i 

a l l y . 

F i g u r e 16 shows t h e t v / e n t y - f i v c p r e c i p i t a t i o n y e a r r e c o r d f o r a 

s t a t i o n n o r t h c f t h e n o r t h e x c l o s u r e a number o f m i l e s , " b i l e t h e a b s o l u t e 

v a l u e s shown a r e h i g h e r than a long r e c o r d v/i 11 shcv/ f o r t h e area near t h e 

e x p e r i m e n t a l e x c l o s u r e , t r e n d s a r e p r o b a b l y i n d i c a t i v e c f t h e e x p e r i m e n t a l 

a r e a , i l o t e t h e 3-4 year i n t e r v a l betv/een p r e c i p i t a t i o n peaks s i n c e 1:?50. 

Ta b l e 7 g i v e s a s t r i k i n g ieea o f t h e d i f f i c u l t y o f u s i n g annual t o t a l s 

f o r e x p l a i n i n g p l a n t p r o d u c t i v i t y . Years w i t h s i m i l a r t o t a l annual p r e c i p i 

t a t i o n s may have g r e a t l y d i f f e r e n t (and t o p l a n t g r o w t h i m p o r t a n t ) d i s t r i b u 

t i o n s o f r a i n f a l l d u r i n g t h e y e a r . For d e e p - r o o t e d p e r e n n i a l s grov/th may 
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be b e s t c o r r e l a t e d w i t h r a i n f a l l o f t h e p r e c e d i n g year o r two y e a r s (a 

response t o deep r e c l i a r g e o f s o i l ) , g e r m i n a t i o n and s t a n d o f annuals appears 

t o be c o r r e l a t e d p o s i t i v e l y v ' i t h f a l l r a i i i s , b u t p r o d u c t i v i t y o f annuals 

seems p o s i t i v e l y c o r r e l a t e d v n t h some minimum i n t e r v a l betv/een r a i n and 

the o c c u r r e n c e o f s p r i n g a d d i t i o n s t o p r e c i p i t a t i o n . I m p o r t a n t e f f e c t s 

o f l o c a l t ypography a l s o need t o be c o n s i d e r e d . 

The s t a t e o f t h e a r t does n o t y e t p e r m i t p r e d i c t i o n o f r a i n f a l l a 

year ahead and thus an i n d i r e c t p r e d i c t i o n o f f o r a g e p r o d u c t i v i t y , l i e may 

be a b l e t o de v e l o p some measure o f p r o l ^ a b i l i t y o f g i v e n amounts o f 

p r e c i p i t a t i o n o v e r c e r t a i n i n t e r v a l s . The u s e f u l n e s s o f such a p r e d i c t i o n 

v/i 11 depend on a muci) b e t t e r u n d e r s t a n d i n g o f t h e r e l a t i o n s h i p between 

w a t e r budget (amount and t i m i n g ) and t h e response o f p a r t i c u l a r p l a n t 

s p e c i e s t o t h i s budget and o t h e r e n v i r o n m e n t a l f a c t o r s . 

B. S o i l and A i r Temperature 

Temperature r e c o r d s kept a t t h e e x p e r i m e n t a l e x c l o s u r e s (Tables G, 5) 

dem o n s t r a t e a g a i n t h a t t h e v a l u e d r e s i d e n t s p e c i e s g e r m i n a t e i n a cool 

s o i l , d e v e l o p and complete t i i e i r l i f e c y c l e b e f o r e r i s i n g s o i l t e m p e r a t u r e s 

and d e c r e a s i n g s o i l m o i s t u r e s u p p l i e s a r e c r u c i a l . Records v/ere t a k e n a t 

k cm, about t h e maximum depth t c v/hich a s t r o n g f i l a r e e seed v/i 11 ' d i g I n " . 

Both t e m p e r a t u r e extremes and s o i l m o i s t u r e s u p p l i e s v/i11 be g r e a t e r n e a r e r 

t h e s u r f a c e . 

For some i n t r o d u c e d s p e c i e s p l a n t i n g depth w i t l i r e s p e c t t o s o i l 

t e m p e r a t u r e and m o i s t u r e may be c r i t i c a l . I t may be t h a t a s t a n d v/i11 

e s t a b l i s h and s u r v i v e o n l y when an abundant seed p o p u l a t i o n i s p r e s e n t a t 

v a r i o u s d e p t h s . 
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V I . LAMP FO;;M ANALYSIS 

Land s l o p e and t h e d i r e c t i o n w h i c h s l o p e s f a c e ( a s p e c t ) o v e r a l a r g e 

area can be a n a l y z e d by d i g i t a l m a c h i n e r y . V/hile funds t o do t h i s a r e n o t 

y e t a t h a n d , a p r e l i m i n a r y hand s k e t c h o f s l o p e and a s p e c t g i v e s an 

a p p r e c i a t i o n o f t h e p r o b l e m . F i g u r e 17 shows a s i x - s q u a r e r i l e area o f 

the Panorama Quadrangle i n t h e Temblor Range w i t h e i g h t t o p o g r a p h i c s l o p e 

c l a s s e s o u t l i n e s . 

T a b l e 10 t a b u l a t e s t h e p e r c e n t o f t h e t o t a l area i n each s l o p e c l a s s . 

T h i s area i s n e i t h e r g e o l o g i c a l l y nor s t r a t i g r a p h i c a l l y u n i f o r m . The 

Temblor g e n e r a l w a t e r d i v i d e s t r i k e s d i a g o n a l l y V.'iW t o EllE d i v i d i n g t h e 

area i n t o one t h i r d (Southv/est) and two t h i r d s ( I ' o r t h e a s t ) . T i l l s r i d g e 

has f a u l t e d ( t h e San Andreas F a u l t l i n e i s t h r e e m i l e s V/est o f t h e area 

shown) t o produce a s o u t h w e s t - f a c i n g , s t e e p , u n s t a b l e , c o l l u v l a t i n g s l o p e 

o f exposed ends o f f l i o c c n e s e d i m e n t a r y s t r a t a . On t h e o t h e r s i d e o f t h e 

r i d g e l i n e t h e s u r f a c e s o f t h e s t r a t a d i p n e n e r a l l y l e s s s t e e p l y toward t h e 

n o r t h e a s t . 

The k a l e l d i s c o p i c p a t t e r n o f d i s s e c t i o n o f t h e s u r f a c e on t h e o p p o s i t e 

s i d e s o f t h i s r i d g e l i n e d i f f e r s g r e a t l y . Slope f a c e t s a r e much s m a l l e r 

and n a r r o w e r on t h e southwest f a c e o f t h e r i d g e . C o l l u v i a t i o n on t h i s f a c e 

i s so a c t i v e t h a t p l a n t e s t a b l i s h m e n t and p e r s i s t e n c e i s s e v e r e l y hampered. 

V/hile a l l p l a n t s p e c i e s a r e found on b o t h f a c e s o f t h e r i d g e , s t a n d d e n s i t y 

and p r o d u c t i o n a r e b o t h v e r y low on t h e southwest f a c e . 

V^hen f u l l c o r r e l a t i o n betv/een p r e s e n t p l a n t communities and s l o p e 

c h a r a c t e r i s t i c s i s a v a i l a b l e , some improvement I n f o r a g e management may 

be p o s s i b l e . Dense p o p u l a t i o n s o f r o d e n t s e e d - g a t h e r e r s and t h e sm a l l 

s i z e s o f s l o p e f a c e t s add t o t h e problem o f management, riov/ever, i t must 

be noted t h a t c o r r e l a t i o n s made t o d a t e between v e g e t a t i o n and s l o p e 

s t r o n g l y i n d i c a t e extreme d i f f i c u l t y i n u s i n g them as management t o o l s . 
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Work p l a n s f o r t h e coming year I n c l u d e t h e c o n t i n u a t i o n o f a l l l i n e s 

o f s t u d y . 

A • P h y s i o l o g y , e c o l o g y and f o r a g e v a l u e o f r e s i j i ^ n t ^ ^ p e c 1 e s . 

Growth b e h a v i o r , y i e l d , and response t o v a r i o u s c u l t u r a l t r e a t m e n t s 

by a l l s c a l e , s c h i s m u s , Mai pa i s I j l u e g r a s s and s e v e r a l broad l e a f 

s p e c i e s w i l l be s t u d i e d f u r t h e r . Of p a r t i c u l a r i n t e r e s t v/i11 be t h e 

grov\fth responses o f a l l s c a l e i n r e l a t i o n t o f o r a g e removal ti m e s and 

r a t e s . 

To reach a b e t t e r u n d e r s t a n d i n g c f t h i s p l a n t ' s response t o h a r v e s t i n g 

t r e a t m e n t s , s t u d i e s v/i11 be made d u r i n g t h e coming year i n areas on t h e 

e a s t e r n s i d e o f t h e Temblor Range i n w h i c h p l a n t s w i l l be t r e a t e d a t 

s h o r t e r and more u n i f o r m t i m e i n t e r v a l s . 

D u ring t h e p a s t y e a r n e g o t i a t i o n s iiave been underv/ay v / i t h t i i e Bank 

o f C a l i f o r n i a I n San F r a n c i s c o t o o b t a i n p e r m i s s i o n t o e s t a b l i s h a c a t t l e 

s p i n a c h s t u d y s i t e on p r o p e r t y they h o l d i n t r u s t . The s i t e s u p p o r t s a 

dense s t a n d o f s a l t b u s h and i s about 12 m i l e s n o r t h w e s t o f M c K i t t r i c k 

a d j a c e n t t o t h e Union O i l Company v/nter p i p e l i n e . The e x a c t s e c t i o n 

l o c a t i o n has y e t t o be d e t e r m i n e d but v/ould be v / l t h i n t h e area p r e s e n t l y 

leased by i l r . C a r l Twisselman f o r g r a z i n g , H l i c e n s e f o r U n i v e r s i t y o f 

C a l i f o r n i a use o f t h e proposed e x p e r i m e n t a l s i t e I s c u r r e n t l y under 

c o n s i d e r a t i o n by t h e Bank o f C a l i f o r n i a T r u s t Department. I n d i c a t i o n s a r e 

t h a t I t v/i11 be s i g n e d as soon as t h e Dank has agreements from Union O i l 

( l e s s e e f o r o i l e x p l o r a t i o n ) and from t . r . Tv/isselman. 

A p r o p o s a l f o r t h e s a l t b u s h s t u d y was developeJ a f t e r d i s c u s s i o n s 

among t h e f o l l o v / i n g . Mr. James Clawson, i r . e l e r t o n Love, Dr. Cyrus i l c K e l l , 

Mr. Hoy P a r k e r , Dr. Frank Raney, and Mr. Carl Twisselman. A d d i t i o n a l 

d i s c u s s i o n o f t h e proposed s t u d y ensued e t t h e meeting c f t h e Kern County 

Gr a z i n g A d v i s o r y Board on March I G , 1CC6. 
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As soon as p e r m i s s i o n f o r land use i s o b t a i n e d , tJie s t u d y o f 

a l l s c a l e m a n i p u l a t i o r ; and g r a z i n g use \ ' l l l commence n o r t h c f . i c K i t t r i c k . 

A s t u d y p l a n f o r t h i s program i s i n c l u d e d i n a p p e n d i x . D e t a i l e d s t u d i e s 

o f t h e a l l s c a l e and a s s o c i a t e d s p e c i e s n i l c a r r i e d on a d j a c e n t 

t o t h i s m a n i p u l a t i o n e x p e r i m e n t . 

B. Species a d a p t a t i o n 

A o d i t i o n a l seeding t r i a l s v'̂ re planned 3nd a v a r i e t y c f f.crsures >,/ill 

be employed t o a s s i s t s e e d l i n g e s t a b l i s h m e n t a l o n g v / i t h c o n v e n t i o n a l methods 

o f s e e d i n g . Timing o f seeding.- methods o f con c e n t r a t in*] p r e c i p i t a t i o n in 

t h e seeded rows, s o i l m o i s t u r e r e t e n t i o n by s o i l s u r f a c e sc. l l n v . pre-

g e r m i n a t i o n o f seed b e f o r e p l a n t i n g and i n t r o d u c t i o n o f o t h e r s p e c i e s as 

y e t u n t r i e d v/i 11 be i n v o l v e d , 

Sol 1 f e r t i 1 i t y 

A combined h e r b i c i d e and f e r t i l i z e r a p p l i c a t i o n t r i J v.'i 11 be e s t a b l i s h e d 

on the s u i w i i t o f t i i e Temblor :\ange From such a f i e l d t r i a l v/i 11 be s o u g l i t 

an u n d e r s t a n d i n g o f t h e y i e l d o f ''a 1 pa i s b l u e g r a s s ( p e r e n n i e 1 ) In t h e 

presence and absence o f r e s i d e n t annual e r e s s e s end DroaJleefec p l a n t s vhen 

t h e i r n u t r i t i o n i s supplemented. 

D . Sol 1_ r o i s t u r e 

Study o f s o i l m o i s t u r e v/i 11 c o n t i n u e bet w i l l be expanded t o examine 

the dov/nv^/ard movement o f v/ater t h r o u g h t h e s o i l i n r e l e t i e n t c r e s t r i c t i v e 

s o i l l a y e r s and zones o f r o o t c o n c e n t r a t i o n . S o i l m o i s t u r e r e a d i n g s on t h e 

c h e m i c a l l y - t r e e t c d p l o t s o f t h . l a s t three y e a r s v/i 11 be t e r m i n a t e d . 

E . \ eathe r cond i t i ons 

I n f o r m a t i o n v/i 11 be c o l l e c t e d t o c o n t i n u e t o c i u r a c t c r i z e b e t t e r t h e 

te.Mperature and m o i s t u r e reg irnerj i n the u x p e r i n e n t a l areas [-art i c u l a r l y 

as they r e l a t e t o s e e d l i n < e n v i r o n m e n t end s e e d l i n g success T!ie remoteness 



o f t h e s i t e s and t h e absence o f a r c s i e c n t o b s e r v e r p r e c l u d e expanding 

t h e s e measurciients i n t o use o f more s o p h i s t i c a t e d e q u i p n e i t . 

^ • 1-and form a n a l y s i s 

I n v e s t i g a t i o n s t o d a t e have i n d i c ; i t e d t h a t t h i s a n a l y s i s i s n o t 

l i k e l y t o prove f r u i t f u l a t t h e moment. Personnel changes and t h e need 

f o r f u n d s u p p o r t i n o r d e r t o conduct c o m p u t e r - d i r e c t e d mapping o f s l o p e 

and d i r e c t i o n o f s l o p e w i l l suspend t h e e x a m i n a t i o n o f land form mapping 

as a t o o l i n management o f th.is range a r e a . 
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Proposed A l l s c a l e Study 

'• Dla grammat[c l a y o u t o f p 1 o t s . 

L o c a t i o n o f A r e a : Dense A t r i p l e x s t a n d about 12 m i l e s o f 

H c K I t t F i c ! ; , a d j a c e n t t o Union O i l v/ater p i p e l i n e . 

P i p e l I n e 

Area f o r 

f u t u r e 

s t u d i e s 

Co ncres 

Thinned 

A t r i p 1 ex 

"C acr e s 

C o n t r o l 

not t r e a t e d 

•JO a c r e s 

X X X X — X ~ - ) t 

X Topped X 

A t r i p l e x 

I 
^__-X—X- -X— X- - X-L X --^ ^ - - - X— ) t 

f t a l n T r e a t m e n t s : P l o t 1. D e n s i t y o f A t r i p i ex t o be reduced by a 

c r i s s c r o s s p l o w i n g . 

P l o t 2. C o n t r o l - no t r e a t m e n t . 

P l o t 3. Tops o f / . t r i p l e x removed v / i t h c o t t o n 

chopper o r brush c u t t e r . Degree o f 

removal dependent upon o b s e r v a t i o n s 

and p r e v i o u s i n f o r m a t i o n . 

G r a z i n g : One month, w i t h usu.̂ 1̂ s t o c k i n g r a t e and season f o r t h e area 

O b s e r v a t i o n s , P l a n t : 

1. Seasonal t r e n d i n food r e s e r v e s , p r o t e i n , s a l t , o f A t r i p l e x . 

2. Growth r a t e s o f c o n t r o l an^i t r e a t e d A ^ t r i p l e x . 

3. S o i l m o i s t u r e s u p p l y i n r e l a t i o n t o t r e a t m e n t s . 

O b s e r v a t i o n s , A n i m a l : 

1. D e t e c t a b l e animal responses i n v / e i g h t . 

2. Animal p r e f e r e n c e f o r A t r i p l e x u n t r e a t e d and t r e a t e d . 

P a r t i c u l a r a t t e n t i o n v/ould b e ~ 9 i v e n t o an 1 r i a l response 

and p l a n t a n a l y s i s . 

3. Animal g r a z i n g h a b i t s . Choice o f A t r i p l - ^ x p l a n t p a r t s , 

o t h e r s p e c i e s , e t c . 



Other S t u d i e s : 

May be i n i t i a t e d a d j a c e n t t o t h e r e s e a r c h area on s p e c i e s 

i n t r o d u c t i o n , s e e d l i n g e s t a b l i s h m e n t , and v e g e t a t i o n m a n i p u l a t i o n . 

I n f o r m a t i o n g a i n e d i n o r i g i n a l s t u d y w i l l be h e l p f u l i n p o i n t i n g 

t h e way f o r f u r t h e r s t u d i e s . 

Other s p e c i e s , t h e i r n u t r i t i v e v a l u e d u r i n g A t r i p l e x use and 

o t h e r seasons o f t h e y e a r , y i e l d v a r i a t i o n f r om year t o y e a r , and 

o t h e r p e r t i n e n t i n f o r m a t i o n would be s t u d i e d where p o s s i b l e . 

Other Comments: P l a n t measurements may be made by a g r a d u a t e 

s t u d e n t f r o m UCR. 

Fencing t o be f u r n i s h e d by and remain t h e p r o p e r t y o f Carl 

Twisselman. L i v e s t o c k arrangements w i l l be t h e r e s p o n s i b i l i t y o f 

Roy Parker i n c o o p e r a t i o n w i t h Carl Twisselman. 



25. 

APPEllDIX 2 

Species L i s t : Common and S c i e n t i f i c i^ames Used i n Te x t 

Grasses 

Bromegrasses 

Blando brome 

E r e c t brome 

F i b r o u s brome 

Red brome 

F a l u j a g r a s s 

H a r d i n g g r a s s 

Ma i r e f e s c u e 

Hal pa i s b l u e g r a s s 

Orchardgrass 

P e r l a g r a s s 

R i c e g r a s s 

I n d i a n r i c e g r a s s 

Ryegrasses 

Gaud i n r y e g r a s s 

V/immera •>! 

Schismus 

Smi l o 

Wheatgrasses 

Davis s l e n d e r wheatgrass 

I n t e r m e d i a t e wheatgrass 

O r i e n t a l v/heatgrass 

L. ( F a l u j a ) 

v a r . s t e n o p t e r a (Hack.) 

uromus spp. 

C. m o l l i s L. 

B. e r e c t u s Huds. 

3. f i b r o s u s Hack. 

B. rubens L. 

P h a l a r i s t u b e r o s a 

P h a l a r i s t u b e r o s a 

H i t c h . 

Festuca m a i r e i S t . Yves 

Poa s c a h r e l l a (Thurb.) Denth. ex Vasey 

Da c t y l i s g l o m e r a t a L. ( P a l e s t i n e ) 

P h a l a r i s t u b e r o s a v a r . h i r t i g l u m i s T r a b u t 

ex B a t t . S T r a b u t . 

O r y z o p s i s Sp. 

O r y z o p s i s hymenoldes (R&S) R i c k e r 

L o l i u m spp. 

L. g a u d i n i P a r i . 

L. r i g i d u m Gaud. 

Schismus a r a b i c u s i!ees. 

O r y z o p s i s m i l i a c e a ( L . ) B e n t h . & Hook. 

Agropyron s p p . 

A. t r a c h y c a u l u m ( L i n k . ) M a l t e v a r . major 

(Vasey) F e r n . 

A. intermedium ( H o s t . ) Beauv. 

A. o r l e n t a l e R & S 

Legumes 

A l f a l f a 

Fenugreek 

H a i r y c anary c l o v e r 

Rose c l o v e r 

S a i n f o i n s 

Caucasian s a i n f o i n 

T r i g o n e l l a 

A r a b i a n t r i g o n e l l a 

O thers 

Bluebush 

Fescue 

Annual f e s c u e 

F i d d l e n e c k 

F l l a r e e 

Redstem f i 1 a r e e 

Goldenbush 

S a l t b u s h 

Al I s c a l e 

Four-winged s a l t b u s h 

Shrubby Orache 

Medicago s a t i v a L. 

T r i g o n e l l a fenugraecum L. 

Dorycnium h i r s u t u m ( L . ) Ser. 

T r i f o l i un h i rtum A l l . 

O n o b r y c l i i s spp. 

0. t r a n s c a u c a s i a L. 

T r i n o n e l l a s p . 

T. a r a b l e a D e l . 

Kochia g e o r g i a D i e l s . 

Festuca s p . 

F. conf u s a P i p e r 

Amsinckia d o u g l a s i a n a DC 

Erodium s p . 

E. c i c u t a r i u m ( L . ) L'Her 

Haplopappus 1 i n e e r i f o l 1 us DC 

A t r i p l e x s p . 

A. p o l y c a r p a ( T o r r . ) V a t s . 

A. canescens (Pursh.) ; ; u t t . 

A. haIImus L. 



T a b l e 1. A n a l y s i s o f a n n u a l f o r a g e h a r v e s t e d a t m a t u r i t y and o f f o r a g e 

l e f t s t a n d i n g . T w i s s e l m a n R a n c h , I966. 

Col 1ect i o n S t a g e o f G r o w t h 5' 0/ 
% % 

S p e c i e s C a t e H a r v e s t i n g C o n d i t i o n s & T r e a t m e n t s P r o t e i n riFE F a t F i b e r Ash 

A r a b i a n -

g r a s s •1c r . i r E a r l y b l o o m ~ tlo f i e l d c u r i n g 17.2 3.3 22.3 10.̂ } 
A p r . 7 M a t u r e . C o l l e c t e d f r o r n mewed a r e a . 

F i e l d c u r e d , a f t e r o t h e r p l a n t s 

r e m o v e d . l-'j.O 51.7 2.9 19.c 11.6 
1 i 11 M a t u r e . C o l l e c t e d f r o m u n d i s t u r b e d 

a r e a . F i e l d c u r e d i n comp-^.t 11ion 
vj\th o t h e r p l a n t s . 3.3 5^.3 2.6 20.2 13.6 

F i d d l e n e c k l i c r . 16 F u l l b l o o m - iio f i e l d c u r i n g 13.3 5.1 16 . 1 1 C . w 

A p r . 7 M a t u r e . U n c u t a r e a . F i e l d c u r e d A p r . 7 
s t a n d i n g . B.O 6.6 15.7 27.1 

: i From b o t t o m o f f i e l d - c u r e d w i n d r o w 12.0 7.0 15.5 15.s 
> 1 I I From t o p o f f i e l d - c u r e d v f i n d r o w 12 . 2 50.7 5.A 15.2 16.5 

H u s t a r d Mc-r. 16 P a s t f u l l b l o o m -• U n c u t 2.3 2 0 . 4 11.3 
A p r . 7 M o n c u t a r e a . 1 u r e d s t a n d i n g 16.7 8.7 2 1 . 6 10.6 

* * From h a r v e s t e d w i n d r o w . I A . 3 53.6 3.2 20 . 9 7.4 

C o m p o s i t i o n o f t t h e r f o r a g e 
1/ 

- as a c o m p a r i s o n — 

F i d d l e n e c k , g r e e n r o u g h a g e , s e e d s i n d o u g h s t a g e 11.5 Ih.h I C . I 

B u r c l o v e r , n a t u r e , C a l i f o r n i a g r o w n 16.0 30.7 6 . 1 
O r c h a r d g r a s s , h a r v e s t e d at f u l l b100m 0.5 hi.2 33.1 7.9 
A l f a l f a h a y , e a r l y b l o o m , C a l i f o r n i a g r o w n 18 . 3 hi. 2 1.9 29.5 G.l 

— C o m m i t t e e o n f e e d c o m p o s i t i o n , ; * J a t i o n a l Academy o f S c i e n c e s , N a t i o n a l R e s e a r c h - b u n c i l , 195^. C o m p o s i t i o n 

o f c e r e a l g r a i n s and f o r a g e s . P u b l i c a t i o n 5 2 5 . 663 p p . 



T a b l e 2. S p e c i e s a d a p t a t i o n t r i a l , T e m b l o r Range IS65-66 

S e e d l i ng 

G r a s s e s S o u r c e Emergence V i g o r 

E r e c t b r o m c g r a s s T u r k e y 2 3 
F i b r o u s b r o m e g r a s s T u r k e y 1 3 
Ha i r e f e s c u e F r a n c e 2 k 
R i c e g r a s s A f g h a n i s t a n 1 -
I n d i a n r i c e g r a s s 

( u n t r e a t e d ) C a l i f o r n i a 1 -
Gaud i n r y e g r a s s 1 s r a e l 4 k 
Viimmera 62 r y e g r a s s A u s t r a l l a k k 
D a v i s s l e n d e r 

w h c a t g r a s s C a l i f o r n i a 3 k 
O r i e n t a l w h e a t g r a s s A f g h a n i s t a n 3 3 
Smi l o C a l i f o r n i a 3 2 
B l a n d o brome C a l i f o r n i a 3 2 
O r c h a r d g r a s s P a l e s t i n e 2 1 
H a r d i n g g r a s s ( F a l u j a ) I s r a e l 3 2 

Legumes-"* 

A l f a l f a S p a i n 3 
H a i r y c a n a r y c l o v e r T u r k e y 3 3 
C a u c a s i a n s a i n f o i n S o v i e t U n i o n k 3 
M o u n t a i n s a i n f o i n S p a i n 3 3 
S c u r f y pea I s r a e l 2 2 
T r i g o n e l l a 1 s r a e l 2 2 

O t h e r s 

B l u e b u s h Aus t r a 1 i a n one 

S h r u b b y O r a c h e 1 s r a e l '.one 

A l l s c a l e . 

( u n l e a c h e d ) K e r n C o u n t y i i o n e 

A l t s c a l e 

( v / a t e r - l e a c h e d ) K e r n C o u n t y 3 3 
F o u r w i n g e d s a l t b u s i i 

( u n l e a c h e d ) K e r n C o u n t y 0 0 

F o u r w i n g e d s a l t b u s h 

( w a t e r - l e a c h e d ) K e r n C o u n t y 3 3 

* 0 = v e r y p o o r ; 1 = p o o r ; 2 = f a l r ; 3 = g o o d ; k - e x c e l l e n t 

* * Legumes may a l 1 be p r o m i s i n g f o r a g e p r o d u c e r s i f i n o c u l a t i o n 

r h i z o b i a c a n be o b t a i ned 

•ii-k-h I n o c u l a t e d w i t h H i t r a g i n A l f a l f a I n o c u l a n t . 



' 2.8. 

T a b l e 3 

S p e c i e s d r i l l e d D e c e m b e r , 1965 

1. L o l l urn r i g i d u m 7. A t r l p l e x p o l y c a r p a 

2. A g r o p y r o n t r a c h y c a u i u m v a r . m a j o r A t r i p l e x c a n e s c e n s 

3. Bromus mol 1 i s 9 . D o r y c n i u m h i r s u t u m 

4. ( J r y z o p s i s ml 1 i a c e a 10. l l e d i c a g o s a t i v a v a r . R a n g e r 

5. D a c t y l I s g l o m e r a t a ( P a l e s t i n e ) 11. .'iedicago s a t i v a v a r . L a h o n t a n 

6. P h a l a r i s t u b e r o s a ( F a l u j a ) 12. P s o r a l e a b i t u m i n o s a 



2B 

T a b l e k. T e m b l o r Range s o i l f e r t i l i t y . Y i e l d o f E l a n d o brome u s e d 

as a t e s t s p e c i e s grovm i n t h e g r e e n h o u s e . 

F e r t I 1 i z e r T e m b l o r S o l T e m b l o r S o i 1 + 1/5 Sand *>'c 

T r e a t m e n t g m s / p o t l b s / A g m s / p o t l b s / A 

C o n t r o l .530 263 1.712 477 

50 l b rVA 1.062 2G3 .0G7 233 

100 :: 1.549 /:2e 2.044 565 

p 1.168 32C 1.342 376 

88 P 1.140 314 1.450 401 

20 S .835 226 1.206 339 

100 iJ + Gu P + 20 S 2.07o 577 4.150 1154 

* a v e r a g e o f 4 r e p l i c a t i o n s 

s i n g l e p o t v a l u e s 



' 30. 

T a b l e 5 

F i e l d R e sponse o f Range P l a n t s t o Z i n c Amendment 

T r e a t m e n t 

g / Z n C l ^ / a c r e 

0 

45 

90 

180 

360 

720 

1440 

H e i g h t ( i n . ) o f 

d o m i n a n t s p e c i e s 

2-3 (Drome) 

7-S ( F e s c u e ) 

6-3 F i l a r e e ) 

16-13 ( B l u e g r a s s ) 

l G - 2 1 ( B l u e g r a s s ) 

15-20 ( B r o m e ) 

15-19 ( F i d d l e n e c k ) 

Remarks 

M o s t l y r e d b r o m e . 

F e s t u c a c o n f u s a 

f o u n d onl_y i n t h e s e p l o t s . 

R e dstem f i l a r e e r o s e t t e s 

d e n s e s h i n y , o v e r l a p p i n g , 

r e d brome s c a t t e r e d , 

s m a 1 1 . 

H o U i s t e r i a a b u n d a n t w i t h 

f i l a r e e a n d H a l p a i s 

b l u e g r a s s . 

M a l p a i s b l u e g r a s s t i l l e r i n g 

v i g o r o u s l y . 

M a l p a i s b l u e g r a s s s m o t h e r e d 

i n r e d b r o m e . 

F i d d l e n e c k a b u n d a n t , 

t a l l e s t i n t h e s e p l o t s , 

much s h o r t r e d b r o m e . 



T a b l e 6 

P r e c i p i t a t i o n , T e m b l o r K a n g e , l^'-o'-lS^G 

D a t e . l o r t h E x c l o s u r e 

T31S R21E S22 

1965 Gages I n s t a l l e d 

cm I n . 

O c t . 20 2.67 1.05 

i ] o v . k 0 

Dec. 3 5.66 2.23 

17 1.53 0.62 

1366 

J a n . 27 0 

F e b . 
! • 5.36 2.35 

M a r . 2 1.14 0.45 

17 0.13 0.05 

30 0 

A p r . 13 0 

26 0 

May 26 0 

S o u t h E x c l o s u r e 

T32S R2]i S31 

F r o n t a l 

P a s s a g e s 

Snow 

6-12" 

cm I n . 

2.79 1.10 O c t . 

0 

5.S2 2.29 Dec. 

1.2G 0.52 

0 J a n . 

5.-̂  5 2.30 Feb. 

1.27 0.50 M a r . 

0.13 0,05 

0 

0 A p r . 

c 

0 

Sum 17.2 cm ^.75 i n 17 • 20 cm C . 7'- i n 



T a b l e 7. T w e n t y - F i v e Y e a r s o f P r e c i p i t a t i o n 

Las Yeguas Ranch 

T 23S R19E S29 MDBM, 2700 MSL 

1S39-1964 

S e p t . O c t . N o v. Dec. J a n . F e b . M a r . A p r . May J u n e J u l y A u g . Cum T o t a l 

1939 1 . 4 : .75 0 .99 1.85 2.22 .52 .50 0 0 0 0 8 .26 1 8 .26 
1940 0 .42 .13 3.13 2.10 4.74 5.32 2.75 .03 0 0 0 26 .88 2 18.62 

k\ 0 .G6 .39 4 .50 .49 .71 1.30 1.99 .25 0 0 0 37.36 3 10.48 
42 0 .45 .57 1.39 5.65 l . l G 2.73 1.32 0 0 0 r. 51.15 i; 13.79 
h: 0 .70 .30 1 .22 1.03 4 .60 .47 .54 .29 0 0 0 60.01 5 S.86 

44 0 0 4.57 .48 1.75 2 .08 1.9s .03 0 .09 0 0 71.04 6 11.03 
45 0 .30 .36 1.83 .27 1.26 4.39 .08 .36 0 0 0 79.89 7 8.85 
46 0 .97 2.61 2.56 .32 .30 1.50 .46 .52 .13 0 0 89.13 8 9.24 

47 .01 .22 .23 .96 0 1.88 1.94 1.52 .32 0 0 0 96.25 0 7.12 
48 0 .10 .22 2.46 .77 .95 2. 1 1 .50 1.56 0 0 0 104 .92 10 8.67 
49 0 0 .50 2.54 1 . 4 - 1.22 1.38 1 .27 .27 0 1.05 0 114.64 11 9.72 

1950 0 .99 1.04 .27 1.75 .15 .75 .80 .50 0 0 0 120.69 12 6.25 
51 0 .35 1 .20 2.43 5.42 .62 4.93 1.39 0 0 0 0 136.23 15 15.34 
52 0 .11 2.88 3.33 1.19 .28 .15 1.03 .34 .05 0 0 145 .61 14 9.38 
53 0 0 ] .00 .19 3.62 1 .50 3.42 .25 0 0 0 0 155.59 15 9.90 
54 0 0 0 .52 3.95 5.21 1.61 .76 1.05 1.96 0 0 169.65 16 14 .06 
55 0 0 .67 3.52 1.62 .77 0 1.03 .63 0 0 0 177.89 17 8.24 
56 0 1.27 0 .52 3.12 2 .07 .83 1 .09 .96 .66 0 0 188.41 18 10.52 
57 0 1 .09 .81 2.14 1.72 4.47 4.76 4.47 1.59 0 0 .17 209.57 19 21.16 
58 1.17 0 .42 .50 2.02 3.47 0 .50 .50 0 0 0 218.15 20 8.58 
59 0 0 0 .35 2.26 3.03 .34 1.70 0 0 0 0 226.38 21 8.23 

I960 0 .80 3.88 ,80 1.05 .57 1.08 .37 .30 0 0 .08 235.31 22 8.93 
61 0 0 1.9C 2 .78 1.52 7.9G 1.66 .12 .04 0 0 0 251.39 23 16 .08 
62 0 .41 0 .08 .59 2.33 1.32 2.22 .97 .52 0 0 259.83 24 8.44 
63 .', <j 1.40 1.26 0 1.64 .22 1.3^- .48 .34 0 0 .26 267.57 25 7.74 

Sum 3.^:3 11 .18 25.02 39.49 47.19 52.86 46 .29 27.77 10.82 3.41 1.05 .51 267.57 

Mean .14 .45 1 .on 1.41 1.88 2.1 1 1.85 1.11 .43 .13 .04 .02 10.70 



•33. 

E v e n t s 

T a b l e 3 

Maximum S o i l T e m p e r a t u r e D u r i n g S o i l M o i s t u r e S e a s o n 

F o u r C e n t i m e t e r s Deep 

i l o r t h E x c l o s u r e 

O c t o b e r 2 0 , 1965-June 2 0 , 1965 

D a t e s Days S o i 1 Maximum °F D a t e s Days E v e n t s 

<34 
F i l e r e e 

B e g i n B l o o m Dec 10-25 15 

Dec 10 
Nov 15-
i l o v 30 

Mov 10-
Wov 15 

Nov 5" 
Mov 10 

F i l a r e e 

S e e d l i n g s O c t 30-
• iov 5 

O c t 20-
O c t 30 

15 

5 

35"39 J a n 30-Feb 15 16 M a l p a i s B l u e g r a s s 

i n B o o t S t a g e 

l\0 Feb 15-Mar 5 l o F i l a r e e F u l l Bloom 

45-43 . i a r 5 - i«ar 15 10 

50-54 Mar 15-'''ar 15 ; la 1 pa i s B l u e g r a s s 

D1 oom 

55-59 M.ar 30-Apr 10 20 F i l a r e e S e e d i n g 

10 

60-64 A p r 10-Apr 15 

65-69 A p r 25-;'.ay 5 10 S o i l PV/P 

S f c - 3 f e e t 



34 

T a b l e 9. T e m p e r a t u r e 

T e m b l o r Range 

1 2 o 5 - U 6 u 

P o r t h E x c l o s u r e S o u t h E x c l o s u r e 

T33S R21E S22 T31S R22E S31 

1965 A i r 30 cm S o i 1 h cm A i r 30 cm S o i 1 4 cm 

( l a x M i n Max M i n Max M i n Max M i n 

O c t . 20 74 UR 67 i'R 6G 64 NR 

25 70 52 68 50 79 53 67 53 

30 73 54 70 55 77 57 65 5D 

r.'ov. 5 62 51 59 50 58 46 61 56 

10 63 50 55 45 58 49 54 51 

15 66 48 54 47 57 46 57 54 

20 F r o n t a l P a s s a g e s Roads I m p a s s a b l e 

25 

30 

Dec. 5 S 1 

10 46 39 46 42 46 33 45 42 

15 39 37 34 30 37 29 34 30 

20 47 35 34 29 44 33 41 33 

25 43 30 31 29 37 29 40 39 

30 42 24 40 34 42 33 44 41 

1966 

J an . 5 F r o n t a l P a s s a g e , Roads I m p a s s a b l e 

10 
1 r 

C l o c k M a l f u n c t i o n , ^^ecord L o s t 

1 5 
20 V a n d a l i s m , I n s t r u m e n t L o s t 

*- F r o n t a l P a s s a g e s , Roads I m p a s s a b l e 

30 43 34 45 38 

F e b . 47 39 45 34 

10 n 33 36 33 - - 35 31 

15 4.> 31 42 32 44 34 40 31 

20 51 39 48 3C 47 21J 47 37 

25 F r o n t a l P a s s a g e , . 6 a d s I m p a s s a b l e 

Mar. 5 64 48 44 37 67 49 47 38 

10 59 42 54 42 61 54 56 42 

15 59 40 52 39 65 42 58 41 



35. 

T a b l e 9 ( c o n t i n u e d ) 

M a r . 20 6C 42 54 44 50 36 54 41 
25 65 39 56 43 62 43 61 42 
30 73 hi 62 50 72 51 67 50 

A p r . 5 73 53 65 55 74 53 71 55 
10 62 46 62 55 62 44 64 52 

15 77 52 66 52 78 52 72 54 

20 53 41 63 49 63 33 64 45 
25 31 53 76 59 82 54 79 57 
30 76 50 76 53 74 50 63 68 

May 5 75 50 74 57 73 50 67 62 

10 90 53 82 65 91 59 73 68 
15 

20 V a n d a l i sm, 1 n s t r u m e n t L o s t 

25 
30 70 41 SO 65 65 41 74 69 

J u n e 5 32 55 85 JO 81 54 75 70 

10 79 51 86 ^ n 79 55 77 72 

15 3S 67 88 72 96 71 84 77 

20 88 60 94 75 83 64 u5 78 



3 6 . 

T a b l e 10. D i s t r i b u t i o n o f S l o p e F a c e t s i n an E i g h t - S q u a r e M i l e 

A r e a o f t h e T e m b l o r R a n g e , Panorama Q u a d r a n g l e 

D i r e c t i o n o f s l o p e SW s i d e o f R i d g e ilE s i d e o f R i d g e T o t a l 

ml 2 % o f a r e a m l ^ % of a r e a m l ^ 

N o r t h 0 .35 10 .0 1.07 19 .4 1.42 

NE 0 . 2 0 0 .3 1.13 2 0 . 7 1.41 

E a s t 0 . 6 4 18.3 0 .74 13 .6 1.48 

SE 0 .30 3 .7 0 . 5 8 10 .7 0 .83 

S o u t h 0.67 1S.3 0 .41 7.5 1.03 

SV/ 0 . 2 6 7.5 0.27 5.0 0 .53 

West 0 .88 25.4 0.41 7.5 1.29 

mi 0.35 10.0 0 .77 14.1 1.12 

F l a t 0 . 2 8 0 .8 0 . 0 8 1.3 0 .36 

T o t a l 3.47 IGO 5.45 100 3 .92 
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Fig« I. Dates and degrees of clipping of a l l s c a l e (Atriplex polycarpa). 
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F ig . 2. Chemical composition of al lscale forage, western side of Temblor Range. 
1965-1966. 
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Fig. 3. Chemical composifion of Bromus mollis (lbs/acre) grown in greenhouse 
under sfandard conditions with varied rates of different fertilizers. 
(Soil from summit of Temblor Range outside south exclosure.) 
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Fig. 6. South Plots, 36'-depth, grazed. 
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Fig. 7. Norfft Plofs, l2'-clepfh, grazed. 
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Fig. 8. Norfh Plofs, 24'- depfh. grazed. 





Year 

Fig. 10. Norfh Plofs, 12'- depfh. ungrazed. 
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Fig. 12. Norfh Plofs, 36''-depfh, ungrazed. 
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Fig. 13. Species composition, third year after herbicide application. (North 
study area.) 



Growth of Blando brome on so i l treated with Ametryne. 
Treatments reading from l e f t to right: control, I l b , 
2 lbs and 4 lbs per acre of Ametryne application. 
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F i g . 1 5 . P r e c i p i t a t i o n , Temblor R a n g e , N o r t h E x c l o s u r e T 3 1 S , R 2 I E , 

S22 HOBH, 3000 HSL. Panorama Q u a d r a n g l e , C a l i f o r n i a . 



F i g . 16. Annua) t o t a l p r e c i p i t a t i o n , L a s Yeguas R a n c h , 10 m i l e s s o u t h o f 

B i t t e r w a t e r Pumping S t a t i o n , T 2 8 S , R I 9 E . S29 MOBM, 2700 MSL, 

L a s Y e g u a s R a n c h , Q u a d r a n g l e , C a l i f o r n i a . 
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F i g . 17. Six-square mile area, Panorama Quadrangle, Temblor Range, 
with eight classes of topographic slope outlined. 




