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RANGE FERTILIZATION IN A DRY YEAR 

Re s u l t s of 13 F i e l d T e s t s Comprising the F o u r t h Year's Progress 

of Range F e r t i l i z a t i o n 

W. E. M a r t i n , W. A. W i l l i a m s and L. J . B e r r y 

I . INTRODUCTION 

A c t u a l meat p r o d u c t i o n by c a t t l e or sheep over a p e r i o d of years on t y p i c a l range w i l l 
decide whether or n o t range f e r t i l i z a t i o n i s economically f e a s i b l e . Only by t h i s means 
may we f i n d whether d o l l a r s spent f o r f e r t i l i z a t i o n have r e t u r n e d value enough t o j u s ­
t i f y the expense. 

T h i s r e p o r t f o r 1956-57 i s the f o u r t h of a s e r i e s . I n i t are presented r e s u l t s of 13 
f i e l d - s c a l e t e s t s i n which w e i g h t gains of commercial g r a z i n g animals were used t o meas­
ure e f f e c t i v e n e s s and economic value o f f e r t i l i z e r a p p l i c a t i o n s . As i n p r e v i o u s y e a r s , 
the t e s t s were c a r r i e d out by farm a d v i s o r s of the C a l i f o r n i a A g r i c u l t u r a l E x t e n s i o n 
Service i n c o o p e r a t i o n w i t h commercial ranches i n v a r i o u s s e c t i o n s o f the s t a t e . 

The 1956-57 season was one of l i m i t e d f a l l and w i n t e r r a i n f a l l . A t most l o c a t i o n s l i t t l e 
e f f e c t i v e r a i n f e l l i n November and December, w i t h e f f e c t i v e r a i n s coming f i n a l l y i n 
mid-January. A t most l o c a t i o n s , except a t the southern end of the San Joaquin V a l l e y , 
s p r i n g r a i n s were adequate and good s p r i n g range growth was observed. 

Before d i s c u s s i n g the r e s u l t s of these t e s t s , i t may be w e l l t o o u t l i n e some of the 
problems of range f o r a g e p r o d u c t i o n and t o review some o f the f e r t i l i z e r work a l r e a d y 
done on C a l i f o r n i a rangeland. 

I I . THE PROBLEM 

C a l i f o r n i a range makes up somewhat over a t h i r d of the area of the s t a t e . I t i n c l u d e s 
about t e n m i l l i o n acres of open t r e e l e s s range, p l u s about 25 m i l l i o n acres of oak-grass 
woodland and brushy areas used p r i m a r i l y f o r g r a z i n g . U n t i l r e c e n t l y l i t t l e has ever 
been f e r t i l i z e d . Forage i s composed p r i n c i p a l l y of annual grasses, c l o v e r and f i l a r e e . 

Most o f the open range and l o w - l y i n g p o r t i o n s of the oak-grass woodland are used f o r 
the p r o d u c t i o n of green w i n t e r f e e d . Late summer and f a l l f eed i s from the d r y grasses 
and legumes produced d u r i n g the s p r i n g months. 

Three problems of range f o r a g e p r o d u c t i o n may be helped by f e r t i l i z a t i o n : 

F i r s t , t h e r e i s u s u a l l y a shortage of green feed i n the e a r l y p a r t of the w i n t e r g r a z i n g 
season. Annual grasses cind legumes grow s l o w l y d u r i n g the w i n t e r months, even though 
adequate s o i l m o isture i s p r e s e n t . The major p r o d u c t i o n o f fora g e comes i n a g r e a t f l u s h 
i n the s p r i n g when s o i l and a i r temperatures have increased and s o i l m o i s t u r e i s s t i l l 
adequate. Q u i c k l y a v a i l a b l e n i t r o g e n f e r t i l i z e r s g r e a t l y speed up growth of grasses 
d u r i n g the c o o l w i n t e r months. 

Second, t o t a l feed p r o d u c t i o n may be poor because of low s o i l f e r t i l i t y . Here l i t t l e 
f o r a g e i s produced even when temperature and mois t u r e c o n d i t i o n s are f a v o r a b l e . Such 
s o i l s are o f t e n a c u t e l y d e f i c i e n t i n phosphorus, s u l f u r , or n i t r o g e n . 

T h i r d , f orage q u a l i t y i s o f t e n poor. Winter and sp r i n g - g r o w i n g annual grasses make good 
feed w h i l e green or approaching m a t u r i t y . Many of these same species are of low n u t r i ­
t i v e q u a l i t y and some are u n p a l a t a b l e and even i n j u r i o u s when mature and d r y . F e r t i l i z e r 
t r e a t m e n t s t h a t i ncrease the growth of legumes and d e s i r a b l e annual grasses, along w i t h 
proper l i v e s t o c k management, w i l l improve the q u a l i t y of d r y f e e d f o r summer and f a l l 
use. 



I I I . TWO APPROACHES TO RANGE FERTILIZATION 

S t i m u l a t i o n of range legumes by f e r t i -
l i z a t i o n w i t h phosphorus and s u l f u r : 

The aim o f legume f e r t i l i z a t i o n i s 
f i r s t , to improve current feed supplies; 
second, to help b u i l d up s o i l f e r t i l i t y ; 
t h i r d , to improve forage q u a l i t y l 

A large number of range t e s t s have been 
set up throughout the state by the A g r i ­
c u l t u r a l Extension Service, i n coopera­
t i o n w i t h s t a f f workers of the Department 
of Agronomy. A t many l o c a t i o n s phos­
phorus or s u l f u r - b e a r i n g f e r t i l i z e r s , 
alone or i n c o m b i n a t i o n , g r e a t l y i n ­
creased growth of n a t i v e or introduced 
c l o v e r s . 

S u l f u r f e r t i l i z a t i o n of annual grasses 
and native clovers has increased average 
c a r r y i n g capacity approximately 7U" per­
cent m gr a z i n g s t u d i e s continued over 
a seven-year p e r i o d at the San Joaquin 
Experimental Range i n Madera County. 

Phosphorus and s u l f u r f e r t i l i z a t i o n of 
annual c l o v e r seedings on commercial 
ranches has r e s u l t e d i n two t o t h r e e - v« 
f o l d increase i n grazing capacity. These 
t e s t s by the s t a f f of the U n i v e r s i t y 
of C a l i f o r n i a Agronomy Department dem­
o n s t r a t e d t h a t r o s e , crimson, and 
sub-clover were b e t t e r able t o use 
phosphate and s u l f u r f e r t i l i z e r than 
were n a t i v e r e s i d e n t s p e c i e s . More 
f e e d o f h i g h e r p r o t e i n c o n t e n t was 
produced. 

I n these t e s t s e f f e c t i v e range improve­
ment was ac h i e v e d a t low c o s t . The 
amount of s p r i n g forage was increased. 
The q u a l i t y of feed, both green and dry, 
was improved by the greater p r o p o r t i o n 
of h i g h p r o t e i n legume v e g e t a t i o n . 

Legume f e r t i l i z a t i o n has some l i m i t a ­
t i o n s . F i r s t , i t does not provide the 
e a r l y feed needed on many winter ranges; 
second, i n many areas, s o i l s are w e l l 
enough s u p p l i e d w i t h phosphorus and 
s u l f u r so t h a t added f e r t i l i z e r s cause 
no growth increase; t h i r d , some seasons, 
known as poor c l o v e r years, have tem­
p e r a t u r e and r a i n f a l l c o n d i t i o n s such 
t h a t poor legume growth i s made regard­
l e s s of f e r t i l i z e r a p p l i c a t i o n s . 

F e r t i l i z a t i o n of grasses w i t h n i t r o g e n , 
using t e r t i l i z e r s containing phosphorus, 
and s u l f u r where needed: 

The aim i n using n i t r o g e n on grass i s 
f i r s t , to make more e a r l y w i n t e r feed; 
second, to increase t o t a l forage growth; 
t h i r d , t o decrease g r o w t h o f summer 

;.. - weeds. 
Ni t r o g e n treatments have been i n c l u d e d 

. i n many of the s m a l l - s c a l e f e r t i l i z e r 
t e s t p l o t s c a r r i e d out by the A g r i c u l ­
t u r a l Extension Service and the Depart­
ment of Agronomy. I n n e a r l y every case 
grasses responded t o n i t r o g e n . I n a 
few cases c l o v e r responded. 
The most s t r i k i n g and consistent r e s u l t 
i n the e n t i r e series of range f e r t i l i z e r 
p l o t s and demonstrations has been the 
f a c t t h a t supplemental n i t r o g e n f e r ­
t i l i z e r s s t i m u l a t e e a r l y and continued 
wi n t e r and earl y spring growth of annual 

frasses^ These responses have occurred 
ur i n g t h e c o l d season when l i t t l e 

growth would normally be expected. N i -
- N,i t r o g e n appears t o be the key t o e a r l y 

growth, but was e f f e c t i v e only i f ade­
quate phosphorus and s u l f u r were pres­
ent or were a p p l i e d i n the f e r t i l i z e r s 
used-

Three f a c t o r s - moisture, temperature, 
and n u t r i e n t - s u p p l y govern the growth 
of range p l a n t s . Throughout C a l i f o r n i a , 
r a i n f a l l usually comes during the w i n t e r 
months when temperatures are a t t h e i r 
lowest. The bulk of the feed production 
comes i n the s p r i n g when s o i l tempera­
t u r e s have increased and moisture i s 
s t i l l adequate. The warming of the 
s o i l permits the l i b e r a t i o n of n i t r o g e n 
from o r g a n i c m a t e r i a l s . T h i s causes 
forage to grow i n a great s p r i n g f l u s h , 
which slows as r a i n s cease and the dry 
summer approaches. 

The r e l a t i o n s h i p of temperature, r a i n ­
f a l l , and f e r t i l i t y t o fo r a g e growth 
i s shown g r a p h i c a l l y on the o p p o s i t e 
page f r o m d a t a t a k e n i n 1954. T h i s 
s o i l was d e f i c i e n t i n b o t h n i t r o g e n 
and phosphorus. Growth of u n f e r t i ­
l i z e d f o r a g e o c c u r r e d o n l y when tem­
p e r a t u r e s were r i s i n g , r a i n f a l l de­
cr e a s i n g , and moisture s t i l l p r e s e n t . 
The y i e l d s decreased r a p i d l y as s p r i n g 
r a i n s ceased. Growth came e a r l i e r 
where both n i t r o g e n and phosphorus were 
a p p l i e d and t o t a l f o r a g e was g r e a t l y 
i n c r e a s e d . 
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^ S E A S O N A L G R O W T H O F A N N U A L R A N G E 
A S R E L A T E D T O 

F E R T I L I Z A T I O N , R A I N F A L L A N D T E M P E R A T U R E 

S a n t a C l a r a C o u n t y , 1 9 5 3 - 5 4 

July Aug. Sept. Oct. Nov. D e c . J a n . F e b . Mar. Apr. May J i 
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IV. INFLUENCE OF FERTILIZER ON YIELD AND COMPOSITION OP RANGE FORAGE 

A. E f f e c t s of N and NP F e r t i l i z e r s on Y i e l d and Composition of N a t i v e Annual Range 

1. Y i e l d s of forage as a f f e c t e d by f e r t i l i z a t i o n were measured from c l i p p i n g s of p l o t s 
set on thre e h i g h phosphorus and on thre e phosphorus d e f i c i e n t s o i l s i n 1956. Re­
s u l t s o b t a i n e d are shown g r a p h i c a l l y on the opposite page. 

On the h i g h phosphorus s o i l s t h e r e was no s i g n i f i c a n t e f f e c t of phosphorus f e r t i l ­
i z e r s when added alone or w i t h n i t r o g e n . On these same s o i l s the y i e l d of forage 
was almost d i r e c t l y p r o p o r t i o n a l t o the r a t e of n i t r o g e n a p p l i e d . The major p a r t of 
the " e x t r a f o r a g e " from n i t r o g e n came i n the w i n t e r p e r i o d . - j 
On the phosphorus d e f i c i e n t s o i l s phosphorus f e r t i l i z e r alone d i d n o t increase t o t a l 
f o rage e i t h e r i n the w i n t e r or s p r i n g c u t t i n g s . N a t i v e legumes responded s l i g h t l y 
t o added phosphorus b u t not enough were present t o a p p r e c i a b l y a f f e c t y i e l d s or 
q u a l i t y . I n the w i n t e r p e r i o d n i t r o g e n was markedly e f f e c t i v e o n l y when a p p l i e d 
w i t h phosphorus. Responses were p r o p o r t i o n a t e t o the amount of n i t r o g e n a p p l i e d . 
I n the s p r i n g p e r i o d n i t r o g e n alone d i d increase grass growth on these phosphorus 
d e f i c i e n t s o i l s , but t o a much l e s s e r degree than where phosphorus was also added. 

2. The percent crude p r o t e i n i n forage was o n l y s l i g h t l y i n creased by f e r t i l i z a t i o n . The 
more mature s p r i n g growth showed lower p r o t e i n values than the green w i n t e r growth. 
P r o t e i n c o n t e n t of the w i n t e r growth was increased s l i g h t l y by the a p p l i c a t i o n of 
n i t r o g e n . P r o t e i n values of s p r i n g growth were not s i g n i f i c a n t l y a f f e c t e d by ap­
p l i c a t i o n of n i t r o g e n the p r e v i o u s f a l l . Phosphorus had no e f f e c t upon p r o t e i n 
c o n t e n t of the forage on e i t h e r s o i l s of h i g h or low phosphorus supply. I n these 
t e s t s the growth was composed almost e n t i r e l y of f i l a r e e and annual grasses. 

- % : - ^ 
3. The phosphorus co n t e n t of the f o r a g e , expressed as percent t o t a l phosphorus of the 

d r i e d harvested m a t e r i a l , was much lower on the d e f i c i e n t s o i l s than on the s o i l s 
w i t h adequate phosphorus supply. The percent phosphorus was increased by a p p l i c a ­
t i o n s of f e r t i l i z e r phosphorus on the d e f i c i e n t s o i l s but not on the h i g h phosphorus 
s o i l s . The a d d i t i o n of n i t r o g e n had no s i g n i f i c a n t e f f e c t upon the phosphorus 
co n t e n t of the f o r a g e . 

EFFECT OF FERTILIZATION ON PROTEIN AND PHOSPHORUS ODNTENT OF RANGE FORAGE 

| . . . . . . . ON 3 HIGH PHOSPHORUS SOILS ON 3 PHOSPHORUS DEFICIENT SOILS 

F e r t i l i z e r % Crude P r o t e i n i n % T o t a l P i n % Crude P r o t e i n i n % T o t a l P i n 
Treatment 

Winter 
Growth 

Sp r i n g 
Growth 

Winter 
Growth 

S p r i n g 
Growth 

Winter 
Growth 

Sp r i n g 
Growth 

Winter 
Growth 

Sp r i n g 
Growth 

Check 11.7% 8.0% . 348% .290% 11.0% 6.6% .135% .150% 

P40 12.3 9.2 .317 .286 11.6 6.5 .195 .194 

N60 11.9 9.1 .344 .280 14.1 7.4 .151 .126 

N60 P40 12.3 9.7 .307 .280 13.7 6.2 .245 .178 

N80 12.4 9.5 .335 .272 14.5 7.8 .149 .131 

NSO P40 12.7 8.7 .320 .265 14.0 6.3 .229 .175 

NlOO 13.0 10.1 .345 .268 14.8 7.8 .138 .121 

^100 ^40 12.9 9.8 .335 .275 15.5 6.4 .225 .162 
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EFFECT OF FALL FERTILIZATION ON YIELDS OF ANNUAL RANGE 
- - ON THREE HI6H PHOSPHORUS SOILS ' 

Ibs/ac 
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B. E f f e c t s of Phosphorus F e r t i l i z e r s on Y i e l d and Composition of Improved Clover Range 
Forage Z~, .. 

On the o p p o s i t e page are shown r e s u l t s of phosphorus f e r t i l i z a t i o n of an improved c l o v e r 
range on a phosphorus d e f i c i e n t s o i l . The area had been seeded f i v e years p r e v i o u s l y 
to annual c l o v e r s . A good stand of rose c l o v e r p e r s i s t e d b u t had made l i t t l e growth. 
Rose c l o v e r i s s t r i k i n g l y responsive t o phosphorus a p p l i c a t i o n s where s o i l phosphorus 
i s low. 

1. Y i e l d s of forage were s h a r p l y increased by f e r t i l i z e r a p p l i c a t i o n s . The f i r s t season 
r e s i d e n t annual grasses and f i l a r e e were not a f f e c t e d , b ut c l o v e r growth increased 
over 300 p e r c e n t . The second season there were s t r i k i n g c a r r y o v e r e f f e c t s of the 
i n i t i a l a p p l i c a t i o n s , p a r t i c u l a r l y of the h i g h e r r a t e s of superphosphate. The g r e a t e r 
the i n i t i a l a p p l i c a t i o n o f phosphorus the g r e a t e r was the c a r r y o v e r e f f e c t as meas­
ured by growth of c l o v e r , and the l e s s the b e n e f i t from added a p p l i c a t i o n s . 

2. Cost of e x t r a f o r a g e : On the b a s i s of thje f e r t i l i z e r c o s t - per ton of e x t r a forage 
produced - s i n g l e a p p l i c a t i o n s o f superphosphate produced forage the f i r s t year a t 
a c o s t v a r y i n g from $7.30 per ton at the 300-pound r a t e t o $1.6.46 per t o n at the 
1200-pound r a t e of a p p l i c a t i o n . When the r e s i d u a l e f f e c t s - measured the second 
year - were added, the c o s t s of the e x t r a forage dropped s h a r p l y t o $4.37 per ton 
where the 300-pound r a t e was a p p l i e d ; $4.60 f o r the 600-pound r a t e ; and $8.08 where 
1,200 pounds were used. A d d i t i o n a l growth response may be expected from the h i g h e s t 
r a t e i n succeeding years. 

3. Chemical Composition of f o r a g e ; Range forage i s composed of two f a c t o r s - a hi g h 
p r o t e a n c l o v e r and a low p r o t e i n grass. I n the harvested samples the p r o t e i n c ontent 
of rose c l o v e r was about double t h a t of grass, w h i l e the phosphorus c o n t e n t was about 
75 percent t h a t of grass. r . . , ^ ^ 

A l l superphosphate a p p l i c a t i o n s 
of whole f o r a g e . 

increased b o t h the p r o t e i n and phosphorus co n t e n t 

The p r o t e i n c o n t e n t was increased p r i m a r i l y because of the l a r g e r p r o p o r t i o n of h i g h 
p r o t e i n c l o v e r i n the m i x t u r e . The p r o t e i n c o n t e n t of both grass and legume was 
increased o n l y s l i g h t l y by t r e a t m e n t . 

The phosphorus content of the whole forage was improved because treatment almost 
doubled the phosphorus value of bo t h grasses and legumes. 

R e a p p l i c a t i o n of superphosphate and c a r r y o v e r e f f e c t s of the two h i g h t r e a t m e n t s 
maintained the c l o v e r p o p u l a t i o n and kept the p r o t e i n and phosphorus of the forage 
at a h i g h l e v e l . Only the l i g h t s i n g l e a p p l i c a t i o n f a i l e d t o m a i n t a i n the phosphorus 
and p r o t e i n c o n t e n t of the f o r a g e . . ̂ , 

EFFECT OF SUPERPHOSPHATE ON COMPOSITION OF WHOLE FORAGE 

Superphosphate i n 1956 ( l b s / A c r e ) none 300 600 

F i r s t Season 1956: % Clovers i n Forage 20% 65% 77% 
% Crude P r o t e i n 8.4 12.4 13.9 
% Phosphorus .15 .17 .21 

Second Season 1957: 
Wi t h no more "Super" 

% Clovers i n Forage 29% 47% 67% 
% Crude P r o t e i n 7.6 9.0 10.7 
% Phosphorus .13 .14 .17 

Wit h "Super" A p p l i e d again i n 1957 none 300 600 
% Clovers i n Forage 29% 7 1 % 62% 
% Crude P r o t e i n 7.6 12.1 11.0 
% Phosphorus .13 .24 .25 

1200 
78% 
14.4 

.25 

64% 
10.6 

.19 

1200 
64% 
11.7 

.25 
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MORE 
ROSE C L O V E R F O R A G E by use o 

S U P E R P H O S P H A T E 

E X T R A " F O R A G E P R O D U C E D 

( c o n t r o l 7 7 8 ) 

C O S T P E R E X T R A T O N 

SECOND YEAR - 1957 

W I T H S A M E A M O U N T S O F 

" S U P E R " A P P L I E D A G A I N ! 

r >o 

E X T R A " F O R A G E IN 1 9 5 7 

( C o n t r o l 1 3 1 3 l b s ) 

B U T w i t h no "Super" in 1957 

C A R R Y O V E R E F F E C T S 

of 1 9 5 6 a p p l i c a t i o n s 

N E T E F F E C T of 

" S U P E R " in 1 9 5 7 

I 

f I ft.'-. = 

300 600 

$5.20 $10 .40 

$7.29 

lbs 7/ 

EXTRA FORAGE I N 2 YEARS 

W I T H S I N G L E 

A P P L I C A T I O N S 

S U P E R P H O S P H A T E 

E A C H Y E A R 

" S u p e i " a p p l i e d 3 0 0 + 0 

T o t a l F o r a g e 2 3 7 7 

C o s t per T o n $ 4 . 3 8 

" S u p e r " a p p l i e d 3 0 0 + 3 0 0 

T o t a l F o r a g e 4 5 0 8 

C o s t per T o n $ 4 . 6 2 

$8.83 

3080 

| | i i b s III 

3298 

lbs 

11131 

lbs 

6 0 0 + 0 

4 5 2 2 

$ 4 . 6 0 

6 0 0 + 6 0 0 

5 6 5 3 

$ 7 . 3 6 

9^ 

1200-; 

$20.80 

$16.46 

1200 

1200 + 0 

5 1 9 5 I b s / A C 

$ 8 . 0 6 

1 2 0 0 + 1 2 0 0 

5 8 4 6 I b s / A C 

$ 1 4 . 3 5 



C. E f f e c t s of S u l f u r F e r t i l i z e r s on Y i e l d and Composition of Clover Range 

Many range s o i l s are d e f i c i e n t i n s u l f u r . A t such l o c a t i o n s b o t h forage p r o d u c t i o n and 
forage q u a l i t y can be improved by a p p l y i n g s u l f u r - b e a r i n g f e r t i l i z e r s , p r o v i d e d respon­
s i v e legumes are e i t h e r present or seeded. 
P l a n t s take up s u l f u r as the s o l u b l e s u l f a t e i o n . Any m a t e r i a l y i e l d i n g s u l f a t e may be 
expected t o cause legume growth increases on a s u l f u r - d e f i c i e n t s o i l . Elemental s u l f u r 
u s u a l l y a c t s more s l o w l y , as i t must be converted t o s o l u b l e s u l f a t e by s o i l b a c t e r i a . 

An example of the e f f e c t i v e n e s s of s u l f u r - b e a r i n g f e r t i l i z e r s i n improving range pr o ­
d u c t i o n on S n e l l i n g sandy loam, a s u l f u r - d e f i c i e n t s o i l , i s shown i n the c h a r t on the 
o p p o s i t e page. T h i s t e s t was c a r r i e d out on the D o l l i n g B r o t h e r s ranch i n e a s t e r n 
S t a n i s l a u s County and the r e s u l t s measured over a three-year p e r i o d . 
Five hundred pounds of gypsum c o n t a i n i n g 90 pounds of s u l f u r per acre i n s u l f a t e form 
caused y i e l d increases over a p e r i o d of t h r e e years, though i n the t h i r d year o n l y 
s l i g h t e f f e c t s were observed. 

Y i e l d increases p e r s i s t e d f o r only two years where 230 pounds of s i n g l e superphosphate 
were used (50 percent gypsum, or 21 pounds s u l f u r per a c r e ) , w h i l e 100 pounds of t r e b l e 
superphosphate c o n t a i n i n g two to f o u r pounds of s u l f u r per acre as an i m p u r i t y increased 
y i e l d the f i r s t season o n l y . 

The improvement i n forage p r o d u c t i o n at t h i s l o c a t i o n was due almost e n t i r e l y t o the 
s t i m u l a t i o n of rose c l o v e r which had been seeded the year p r i o r t o f e r t i l i z a t i o n . The 
rose c l o v e r c o n t a i n e d a higher percentage of p r o t e i n than the n a t i v e grasses and f i l a r e e . 
The p r o t e i n c o n t e n t of the e n t i r e forage was s h a r p l y increased the f i r s t year because of 
the l a r g e amount of h i g h - p r o t e i n c l o v e r . However, the crude p r o t e i n c ontent of the whole 
forage was c o r r e s p o n d i n g l y reduced the second year a f t e r t r e a t m e n t , when the c l o v e r 
s t i m u l a t i o n was l e s s , a l t h o u g h i t remained g r e a t e r than the c o n t r o l . 
Cost of e x t r a f o r a g e : The 500-pound a p p l i c a t i o n of gypsum i n 1954 produced s l i g h t l y 
over a t o n of e x t r a forage over a three-year p e r i o d at a c o s t of $3.58 a t o n . The 200-
pound s i n g l e superphosphate treatment produced about t h r e e - q u a r t e r s of a t o n e x t r a 
f o r a g e , but at a higher cost of $5.42 per t o n . The y i e l d increase from the 100-pound 
t r e b l e superphosphate a p p l i c a t i o n amounted t o o n l y 600 pounds a t a cost of $13.12 per 
t o n . I t appears t h a t these were e f f e c t i v e on t h i s s u l f u r - d e f i c i e n t l a n d o n l y because 
of t h e i r s u l f u r c o n t e n t . 

A gypsum r a t e t e s t was performed on the same s o i l i n 1956 and 1957. E x t r a forage was 
produced a t a cost of $2.42 per ton from 100 pounds of gypsum; $2.73 per t o n from 200 
pounds of gypsum; and $5.46 per ton u s i n g 500 pounds of gypsum. 

Gypsum - l b s / a c r e none 100 200 400 
Y i e l d i n 2 years 2410 3030 3510 3510 
Increase 620 1100 1100 
Cost of gypsum $ .75 $1.50 $3.00 
Cost/ton e x t r a forage $2.42 $2.73 $5.46 

I t would appear t h a t f o r c l o v e r seedings on t h i s s o i l the best r a t e s of a p p l i c a t i o n was 
about 200 pounds per acre. ., -^^-tv 

.^4 

M 
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mo 1 0 0 6 
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MORE 
ROSE CLOVER FORAGE 

f r o m SULFUR FERTILIZERS 

M a t e r i a l s A p p l i e d in 1 9 5 4 o n l y 

S u l f u r / A c . 

100 T r e b l e S u p e r 

2 - 4 l b s . 

2 3 0 S i n g l e S u p e r 

21 l b s . 

5 0 0 G y p s u m 

9 0 l b s . 

E x t r a F o r a g e P r o d u c e d 

1 9 5 4 - 1 s t Y e a r 

( c o n t r o l 1 9 7 0 ) 

1 9 5 5 - 2 n d Y e a r 

( c o n t r o l 1 5 4 0 ) 

1 9 5 6 - 3 rd Y e a r 

( c o n t r o l 9 4 0 ) 

T o t a l E x t r a F o r a g e in 3 Y e a r s 

C o s t of F e r t i l i z e r 

C o s t p e r T o n of E x t r a F o r a g e 

6 3 0 , . i 

I ^ 

8 9 0 , . 

7 0 

— 6 0 "to -t>9 

6 4 0 

$ 4 . 2 0 

$ 1 3 . 1 2 

50 

1 5 7 0 

t^.o- $ 4 . 2 5 

$ 5 . 4 2 

2 6 0 

2 1 0 0 

$ 3 . 7 5 

$ 3 . 5 8 

C O M P O S I T I O N O F F O R A G E 

% L e g u m e s P r e s e n t 

% C r u d e P r o t e i n 

C k . 100 T r e b l e 2 3 0 S u p e r 5 0 0 G y p 

5 4 2 9 % 3 0 % 6 7 % 6 4 % 

5 5 3 8 3 9 5 0 5 3 

56 4 2 3 6 5 2 5 3 

5 4 8 . 5 % 8 . 5 % 1 3 . 6 % 1 2 . 4 % 

5 5 10.1 10 .3 1 1 . 4 11 .9 

56 9 .6 9 .4 9 .9 10.6 



V. EFFECTS OF FERTILIZERS ON MEAT PRODUCTION OP RANGE LAND 

Animal g r a z i n g t e s t s on f e r t i l i z e d range were set up i n 12 c o u n t i e s i n the f a l l of 1956. 
They were s e t up f o r the s p e c i f i c purpose of f i n d i n g out whether or n o t f e r t i l i z e r s 
c o u l d be p r o f i t a b l y used a t those l o c a t i o n s . 

S i t e S e l e c t i o n ; A l l t r i a l s were c a r r i e d out on lands t y p i c a l of e x t e n s i v e areas i n each 
county. Some were h i g h l y p r o d u c t i v e ranges. Others were poorer ranges on la n d o f low 
f e r t i l i t y . Some were seeded t o improved species. Test s i t e s i n c l u d e d s o i l s known t o be 
d e f i c i e n t i n phosphorus or s u l f u r , as w e l l as s o i l s w e l l s u p p l i e d w i t h these n u t r i e n t s . 

The s i t e of e x p e r i m e n t a l f i e l d s was o f t e n l a r g e , i n order t o get a f a i r c r o s s - s e c t i o n of 
rangeland and t o accommodate s u f f i c i e n t animals t o o b t a i n r e l i a b l e r e s u l t s . F i e l d s i z e 
was a l s o d i c t a t e d by the l o c a t i o n of st o c k water and by the s i z e of fenced f i e l d s t h a t 
might be used f o r t r e a t m e n t . 

& ̂  * s 
s t o c k i n g and g r a z i n g of expe r i m e n t a l f i e l d s was as close t o normal ranch o p e r a t i o n s as 
p o s s i b l e . F e r t i l i z e d f i e l d s were stocked f o r the a v a i l a b l e f e e d . U n t r e a t e d f i e l d s were 
stocked a t r a t e s s e l e c t e d by the rancher as the normal c a r r y i n g c a p a c i t y . S t o c k i n g 
r a t e s were changed as the c o n d i t i o n of the range i n d i c a t e d . Every e f f o r t was made t o 
graze the f i e l d s so as t o u t i l i z e the a v a i l a b l e feed but n o t t o over-graze any of the 
tr e a t m e n t s . Animals were removed and the t e s t s t e r m i n a t e d when n e a r l y a l l o f the green 
feed had been u t i l i z e d , thus l e a v i n g enough growth t o p r o v i d e d r y f e e d f o r normal f a l l 
use. The c o n t r o l and the f e r t i l i z e d f i e l d s were grazed d u r i n g the same p e r i o d . 

Measurement of R e s u l t s : A l l animals were weighed when placed i n the f i e l d s and again 
when removed. R e s u l t s are expressed as ( 1 ) t o t a l g r a z i n g days per acre; ( 2 ) average 
d a i l y gains per animal; ( 3 ) pounds of meat per acre; and ( 4 ) f e r t i l i z e r c ost per pound. 
A. Grazing Tests w i t h C a t t l e i n 1957 Using N & P M a t e r i a l s 

The r e s u l t s o b t a i n e d from t e n f i e l d - s c a l e g r a z i n g t e s t s are l i s t e d on the o p p o s i t e page. 
S i x of the t e s t s r e p r e s e n t c o n t i n u a t i o n of p r e v i o u s demonstrations, w h i l e f o u r were en­
t i r e l y new un d e r t a k i n g s . 
F a l l and w i n t e r drought was a f a c t o r a t a l l l o c a t i o n s . Only i n Sacramento County were 
r a i n s s u f f i c i e n t t o make green feed b e f o r e mid-January. S p r i n g r a i n s "brought on" the 
f e e d a t m o s t l o c a t i o n s and made 1957 a f a i r l y good range year. I n the T u l a r e and south­
ern Fresno County t e s t s , w i t h r a i n f a l l of 5.5 and 9.5 inches, c o n t i n u e d s p r i n g drought 
g r e a t l y shortened the green feed p e r i o d . The r e s u l t s are summarized as f o l l o w s : 

1. C a r r y i n g c a p a c i t y doubled or t r e b l e d by tr e a t m e n t . 
2. Higher d a i l y gains i n some but not a l l f e r t i l i z e d f i e l d s . 

3. Meat p r o d u c t i o n per acre about t r e b l e d i n most t e s t s . - .r . , , • • „ . . = * » ; 

4. S t r i k i n g c a r r y o v e r e f f e c t s of p r e v i o u s f e r t i l i z e r t r e a t m e n t s a t three l o c a t i o n s . 
These e f f e c t s reduced c o s t s o b t a i n e d f o r 1956. 

5. The average f e r t i l i z e r c ost of the e x t r a beef per acre was 11.3 ce n t s . T h i s i n ­
cludes data from two t e s t s where s p r i n g drought g r e a t l y reduced forage y i e l d s . 

A comparison of the 1957 r e s u l t s w i t h p r e v i o u s seasons may be of i n t e r e s t . I t i s recog­
n i z e d t h a t s t r i c t comparison i s n ot v a l i d , since d i f f e r e n t ranches and f e r t i l i z e r 
t r e a t m e n t s were used. The f i g u r e s a t the bottom of the opposite page show a s t r i k i n g 
s i m i l a r i t y i n c a r r y i n g c a p a c i t y and beef p r o d u c t i o n . 

4 t l 

1 0 



SUMMARY OF NITROGEN AND NP FERTILIZER GRAZING TESTS WITH CATTLE - 1957 

County 
Ranch & 
R a i n f a l l 

F e r t i l i z e r 
Treatment 

Stocking 
Gr az-

Aver. ing 
Acres/ Days/ 
Animal Acre 

Av. 
D a i l y 
Gain 
l b s . 

Beef Production 
Beei Gain 
from from 
Pasture Pert. 
lbs/Ac. Ibs/ a c . 

Evaluation of Res u l t s 
Cost of Cost/lb of 
Pert, & extra meat/acre 
Applic. 
$/Acre only z yr. 

Basis 

Fresno Check 
Johnson Check + Supplement 
9.5" 

N60 ••• Supplement 
o3 1 X a -r 

Fresno 
Sunland 
12.2" "̂63 ̂ ^̂ 80 ^40, 

Carryover(N8o P e s ) * * 
N^^ (Noo P^n; 

Glenn Check 
" S ^ e r N67 
10.9" Carryover^N54 F2q) 

Los Angeles Check 
Newhall ^65 t 
13.3" 

Madera Check 
U r r u t i a ^m^^^** 12.2" Carryover^NgQ)** 

Sacramento Check 
Van Vleck Check + Supplement 
19.1" N74 P37 

N74 P37 + Supplement 

San 
Bee 
16.7 

Joaquj] 
klev 

Check 
N80 P38 

Carry 
NSO (Nso Pso)** 

ryover ^^80 ̂38-' 
San L u i s Obispo Check 

i j « o r - o + Naq P Hearst 
16.0" 

Tulare 
Guthrie 
5.5 

69 ̂ 55 
Check + Supplement 
N50 + Supplement 

Yolo 
Karns 
11.2" 

Check 
^84 

3.6 16.6 3.37 56.0 — 
4.6 13.7 3.09 41.7 - 14. 3 $ 1.25* _ _ 
1.5 36.7 2.98 109.0 53.0 10.01 18.9<;i 
1.5 36.2 3.41 123.5 67.5 10.01 ) 16.8<^ 

1.33*) 
16.8<^ 

4.0 26.2 1.85 48.4 — — 
1.5 68.8 2.01 138.6 90.2 9.04 10.oc 
1.3 79.4 1.98 157.3 108.9 9.04 8.3<;i 
2.3 46.4 1.71 79.0 30.6 — --
7.9 13.1 2.14 28.2 
3.3 31.7 2.33 73.7 45.5 10.93 24.OC 
4.9 21.4 2.35 50.5 22.3 — — 

7.4 21.6 1.62 34.9 
2.4 66.3 1.69 111.9 77.0 10.63 13.8C 
3.0 39.3 1.67 65.9 
1.0 118.0 1.73 203.5 137.6 11.94 8.7^ 
1.3 88.5 1.52 134.5 68.6 -- --

4.9 41.0 .96 39.0 _ _ 

3.3 61.0 1.38 84.0 45.0 5.07* 11. 3C 
1.8 114.0 1.30 149.0 110.0 16.16 I4.9<;i 
1.8 112.0 1.16 130.0 91.0 16.16 ) 21.3(;i 

3.63*) 
3.6 24.2 1.76 50.2 -- -_ 

1.5 57.9 1.85 114.4 64.2 18.05 28.1<;i 
1.4 70.2 2.35 175.1 124.9 11,18 9.0C 
2.1 41.8 1.85 87.4 37.2 -- --
3.1 42.0 1.74 72.9 
1.0 124.0 2.41 299.7 226.8 14.81 6.5(;i 
2.6 81.9 .66 32.8 3.91* 
2.0 91.1 .80 55.9 23.1 3.25*) 34. 5C 

7.97 ) 
34. 5C 

• r u.. ̂  r 
7.97 ) 

3.3 30.3 1.45 43.9 _ _ 

1.8 56.6 1.88 106.6 62 .7 6.96 11.IC 
1.3 75.0 2.11 157.9 114.0 14.10 12.4^ 

4.3 33.6 1.57 47.2 
1.7 78.8 1.88 144.2 97.0 10.96 11.3C 

( 1 2 . 5 0 

(3.7C) 

(10.9C) 

Av.Values for Check 
10 t e s t s "Best" Treatment 

* Cost of Supplement fed/acre 
** Treatment previous year 
*.** Cost of extra beef/acre i n 2 seasons 

4-YEAR (X)MPARISON OF EFFECTS OF N AND NP FERTILIZERS ON BEEF PRODUCTION 

Number of T r i a l s 

Number acres i n a l l t r i a l s 

G r a z i n g Days per acre 
C o n t r o l 
"Best" t r e a t m e n t 

Meat produced/acre 
C o n t r o l 
F e r t i l i z e d 

I n c r e a s e / a c r e 

Average f e r t i l i z e r c o s t / a c r e 
( I n c l u d i n g a p p l i c a t i o n ) 

F e r t i l i z e r c o s t / l b . 
E x t r a Beef/acre 

1953-54 

4 

1118 

34 days 
76 

55.8 l b s . 
158.6 

$13.09 

12.7(;i 
11 

1954-55 

9 

1754 

40 days 
90 

64.0 l b s . 
188.0 
l^TTD 

$15.69 

12.60 

1955-56 

13 

2543 

37 days 
90 

64.8 l b s . 
162.1 
97.3 

$15.93 

16.4<;i 

1956-57 

10 

4197 

34 days 
79 

47.2 l b s , 
144.2 

$10.96 

11.3<;i 



B. E f f e c t s of Phosphorus F e r t i l i z e r s on Beef P r o d u c t i o n on Clover Range 

On the o p p o s i t e page i s shown a summary of the r e s u l t s of a g r a z i n g t e s t near L i n c o l n 
where f i e l d s seeded t o annual c l o v e r s were f e r t i l i z e d w i t h superphosphate. Two seasons* 
data are summarized t o show the e f f e c t s of the o r i g i n a l t r e a t m e n t , i t s c a r r y o v e r e f f e c t s , 
and the r e s u l t s of m a t e r i a l s a p p l i e d f o r the 1957 season. The f i e l d s used were adjacent 
t o the small p l o t s harvested and r e p o r t e d on pages 6 and 7, b u t had been f e r t i l i z e d 
s e v e r a l years p r e v i o u s t o t h i s g r a z i n g t r i a l . 

Animals made e x c e l l e n t gains d u r i n g the green feed p e r i o d r e g a r d l e s s of t r e a t m e n t . T o t a l 
beef y i e l d s per acre were increased 75 p e r c e n t . Over a two-year p e r i o d annual a p p l i c a ­
t i o n s of superphosphate gave about the same r e s u l t s as a double a p p l i c a t i o n a p p l i e d the 
f i r s t year o n l y . The e x t r a beef per acre was produced a t a f e r t i l i z e r c o s t of about 
8-1/2 cents per pound. ,̂  , ^ 

C. E f f e c t s of N i t r o g e n F e r t i l i z e r s on P r o d u c t i o n of Sheep ,, : , . • -̂  -
R e s u l t s of the two g r a z i n g t e s t s c a r r i e d out w i t h sheep are shown on the opposite page. 
Both were i n areas of s u l f u r d e f i c i e n c y , w h i l e phosphorus was i n adequate supply. They 
were l a i d out p r i m a r i l y t o determine the e f f e c t of f e r t i l i z a t i o n upon the p r o d u c t i o n of 
grasses - p a r t i c u l a r l y f o r w i n t e r and s p r i n g f e e d . 
The 1957 K e i t h l e y t e s t r e p r e s e n t s a c o n t i n u a t i o n of the 1956 t e s t s i n which n i t r o g e n 
from ammonium s u l f a t e was r e a p p l i e d t o the same f i e l d s f e r t i l i z e d the p r e v i o u s season. 
C a r r y i n g c a p a c i t y and m e a t p r o d u c t i o n of b o t h annual and p e r e n n i a l range were a p p r o x i ­
mately doubled by f e r t i l i z a t i o n . W i thout f e r t i l i z a t i o n the Harding grass pasture showed 
43 percent h i g h e r g r a z i n g income than the n a t i v e range. W i t h f e r t i l i z a t i o n b o t h p r o ­
duced about the same m e a t and g r a z i n g income per acre. R e s u l t s i n 1957 d i f f e r from those 
of 1956 i n the g r e a t l y s u p e r i o r performzmce of the n a t i v e range the second year of f e r ­
t i l i z a t i o n . 

The Whipple t e s t on s o i l c l e a r l y d e f i c i e n t i n s u l f u r as w e l l as n i t r o g e n showed spectac­
u l a r improvement, w i t h m e a t p r o d u c t i o n f o u r times as g r e a t on the f e r t i l i z e d as on the 
c o n t r o l p a s t u r e . 

Net incomes per acre a f t e r d e d u c t i n g f e r t i l i z e r c o s t s 
was a p r o f i t a b l e o p e r a t i o n a t t o t h l o c a t i o n s . , 

show c l e a r l y t h a t f e r t i l i z a t i o n 

' V I . RESULTS OF INDIVIDUAL COUNTY TESTS ' ' -

D e s c r i p t i o n s of the t h i r t e e n i n d i v i d u a l county t e s t s arranged i n a l p h a b e t i c a l o r d e r , 
t o g e t h e r w i t h r e c o r d of g r a z i n g d a t a and weight r e c o r d s , are shown i n the pages t h a t 
f o l l o w . 

01 
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EFFECTS OF SUPERPHOSPHATE ON BEEF PRODUCTION OF IMPROVED ANNUAL CLOVER RANGE 

Two-Year Summary - Placer County - A l r i c h Ranch 

P e r t . Treatment 
**Average D a i l y Gain 

per Animal BEEF PRODUCTION PER ACRE 
F e r t . C o s t / l b . 
E x t r a Beef 

1956 1957 1956 1957 1956 1957 T o t a l Increase per Acre 

Check Check 2.02 2.24 100 76 176 '*W .Jill-. 

Check P57* 2.02 2.32 100 138 238 62 10.0<;i 

P49 P55 2.46 2.33 173 138 311 135 8.3<;i 

P1O8 None 2.46 2.33 179 126 305 129 8.7<;i 

* as l b s . P20'c per acre - Source normal 19% superphosphate 
d u r i n g green feed p e r i o d - A p r i l - June 1 each year 

SUMMARY OF FERTILIZER GRAZING TESTS WITH SHEEP - 1957 

F e r t i ­
l i z e r 
T r e a t ­
ment** 

Meat P r o d u c t i o n E v a l u a t i o n of R e s u l t s 
i: -

County 
Farm and 

Type Range 

F e r t i ­
l i z e r 
T r e a t ­
ment** 

Lamb 
Days 
per Ac. 

T o t a l 
lbs./Ac. 

A v . D a i l y 
g a i n -
Lamb 

lbs./Day 

T o t a l 
Inc./Ac. 
Lamb,Wool 
& Mutton 

Gain 
due to 
F e r t i ­
l i z e r 

F e r t i ­
l i z e r 
cost/Ac 

( a p p l i e d ) 

Net 
P r o f i t 
per Ac. 

Lake 
K e i t h l e y 

N a t i v e 
Range 

Check 
^87 

99.2 
268.7 

103.2 
208.5 

.64 

.56 

$/Ac. 
$17.97 
41.03 

$/Ac. 

$23.06 

$/Ac. 

$11.67 

$/Ac. 

$11.39 

Lake 
K e i t h l e y 

Harding 
Grass 

Check 
N98 

198.1 
246.0 

121.0 
233.5 

.52 

.64 
25.75 
42.76 17.01 12.99 4.02 

Mariposa 
Whipple 

N a t i v e 
Range 

Check 
N62 

59.6 
143.0 

33.2 
130.1 

.46 

.76 
7.76* 
33.48 25.72 9.63 16.09 

Average 
Values 

Check 
F e r t i l i z e d 

Check 
N82 

119 
219 

85.8 
190.7 

.54 

.65 
17.16 
39.09 21.93 11.43 10.50 

*value of wool weight not i n c l u d e d 
* * l b s . of n i t r o g e n a p p l i e d per acre i n ammonium s u l f a t e 

ACKNOWLEDGMENTS 
We wish t o acknowledge the s p l e n d i d c o o p e r a t i o n of the ranchers who p r o v i d e d the animals, 
weighing f a c i l i t i e s and s p e c i a l l y fenced f i e l d s f o r these t e s t s . 

G r a t e f u l acknowledgment i s als o made t o the companies whose g i f t s of f e r t i l i z e r s made 
these t e s t s p o s s i b l e . A t o t a l of 217 tons of m a t e r i a l s was f u r n i s h e d by the f o l l o w i n g 
companies: 

B a d i s h e - A n i l i n e , Germany Norsk Hydro, Norway 

Best F e r t i l i z e r Company S h e l l Chemical C o r p o r a t i o n 
C o l l i e r Carbon & Chemical C o r p o r a t i o n S t a u f f e r Chemical C o r p o r a t i o n 
C a l i f o r n i a Spray Chemical Western Phosphates 
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JOHNSON BROTHERS TEST - Fresno County fTq.*r>H«î a<lif3 =10 ZTJmHS. 
R. G. Jones - Farm A d v i s o r 

1" 

T h i s t e s t was begun i n the 1957 season. The area s e l e c t e d was on the lower edge of the 
g r a n i t e f o o t h i l l s 5 m i l e s east of Orange Cove almost on the T u l a r e County l i n e and ad­
j a c e n t t o the p o i n t where Sand Creek jLeaves the f o o t h i l l s . The t e s t was set up f o r the 
purpose of comparing the e f f e c t s of n i t r o g e n f e r t i l i z a t i o n upon beef p r o d u c t i o n w i t h and 
w i t h o u t supplemental f e e d i n g . Four f i e l d s were set up f o r t h i s t r i a l ; a 52-acre f i e l d 
as a c o n t r o l , a 28-acre f i e l d u n f e r t i l i z e d but w i t h p r o v i s i o n f o r f e e d i n g supplement; 
and two 30-acre f i e l d s , b o t h f e r t i l i z e d , but one w i t h s e l f - f e e d e r s f o r supplemental 
f e e d i n g . 

F e r t i l i z e r s were a p p l i e d w i t h a ground r i g i n November 1956 ajid c o n s i s t e d of 290 pounds 
of ammonium s u l f a t e t o p r o v i d e 60 pounds of n i t r o g e n . F a l l r a i n s were very sparse £ind 
not u n t i l February 21 was t h e r e s u f f i c i e n t r a i n t o pe r m i t s t o c k i n g of the demonstration 
f i e l d s . Y e a r l i n g H e r e f o r d s t e e r s were used and the s t o c k i n g r a t e of 1-1/2 acre per an­
imal used i n the two f e r t i l i z e d f i e l d s . The u n f e r t i l i z e d f i e l d s were stocked a t an 
average r a t e of 3.6 acres per animal. A d d i t i o n a l animals were added on March 11. Owing 
t o the continued and prolonged drought the t e s t was te r m i n a t e d on A p r i l 25 a f t e r o n l y 
62 days of g r a z i n g . T o t a l seasonal r a i n f a l l was o n l y 9.5 inches. . 
Beef p r o d u c t i o n w i t h o u t supplement was about doubled by tr e a t m e n t . Where supplement was 
pro v i d e d f o r animals i n a f e r t i l i z e d f i e l d , an a d d i t i o n a l increase i n beef p r o d u c t i o n 
was observed. For reasons unknown the u n t r e a t e d f i e l d where the animals r e c e i v e d sup­
plement produced s l i g h t l y l e s s meat than the c o n t r o l f i e l d . 
The r e s u l t s of t h i s t e s t have been e v a l u a t e d , using a b e e f - p r i c e of 20 cents per pound 
f o r gains d u r i n g the g r a z i n g p e r i o d . Using t h i s f i g u r e and a f t e r d e d u c t i n g the c o s t of 
the supplement f e d per acre i n each f i e l d t h e r e was l i t t l e margin l e f t f o r p r o f i t . The 
e x t r a beef on the f e r t i l i z e d f i e l d was produced a t a f e r t i l i z e r cost of n e a r l y 19 cents 
per pound, w h i l e on the f i e l d r e c e i v i n g b o t h f e r t i l i z e r and supplement the value was 
about 17 cent s . 

I t i s f e l t t h a t t h i s t e s t under the very l i m i t e d r a i n f a l l c o n d i t i o n s p r o b a b l y i s not 
too s i g n i f i c a n t . F e r t i l i z e r t r e a t m e n t s w i l l be repeated and supplement p r o v i d e d t o the 
same f i e l d s d u r i n g the coming season. 

11 chVI 
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JOHNSON BROTHERS TEST - Fresno County 

February 21 - A p r i l 25, 1957 - 62 Days 

I . TREATMENT 

N u t r i e n t / A c r e 
M a t e r i a l s / A c r e 

|£iia;at F i e l d Size ' 

(A) (B) (C) ^ ^ ̂  (D) 

Check Check & Suppl. N^q N6o & Suppl 

290 Am.Sulf. 290 Am.Sulf. 
50.0 '"^ ' 27.5 29.9 30.3 

I I . STOCKING AND GRAZING 

Av. I n Wt./Animal 

Acres/Animal ( a v . ) 

3 

Head Days/Acre 

I I I . WEIGHT GAINS 

Av. D a i l y Gain/Animal 
^ Feb.21-Apr.9 Group I . ^ . ^ Apr.9 -Apr.25 

M a r . l l - A p r . 9 

Apr.9-Apr.25 

For E n t i r e P e r i o d 

Group I I 

Beef Produced/Acre 
fcs!sl;liti»j srtJ E x t r a Beef 

IV. EVALUATION 

615 

3.6 

16.6 

3.37 
3.36 

3.37 

56.0 

Gross Grazing Income/Acre 
Beef @ 20<;i $11.20 

Less Supplement cost/Acre 

Less F e r t i l i z e r C o s t - M a t e r i a l s 
A p p l i c a t i o n 

Net Grazing Income/Acre 
P r o f i t or Loss/Acre 

11.20 

638 

4.6 

13.7 

3.12 
2.99 

3.09 
41.7 
14.3 

$8.34 

1.25* 

. 7.09 
- 4.11 

655 

1.5 

36.7 

3.14 
2.43 . 

3.87 

1.33 

2.98 * 
109.0 
53.0 

$21.80 

9.01 
1.00 

11.79 
.59 

640 

1.5 

36.2 

3.65 
2.14 

4.42 

2.26 

3.41 
123.5 
67.5 

$24.70 

1.33** 
9.01 
1.00 

13.36 

2.16 

V. FERTILIZER AND SUPPLEMENT COST 

of E x t r a Beef/Acre 18.9<;i 16.8<;i 

* (B) C o n t r o l & Supplement: Animals consumed 1148 l b s . b a r l e y @ 30 = $34.40 or 9.20/day 

** (D) N50 + Supplement: Animals consumed 1340 l b s . b a r l e y @ 30 = $40.20 or 3.70/day 
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SUNLAND TEST - Fresno County 
R. G. Jones - Farm A d v i s o r 

T h i s t e s t i s a c o n t i n u a t i o n o f the work undertaken a t the same l o c a t i o n the p r e v i o u s 
season. The demonstration area i s l o c a t e d approximately 10 mi l e s east of C l o v i s on f l a t 
t e r r a c e land l y i n g between the c u l t i v a t e d farm l a n d and the f o o t h i l l s . The area had 
been farmed t o d r y l a n d g r a i n years p r e v i o u s l y b ut has been used as range f o r the past 9 
years. Four 50-acre f i e l d s were set up f o r the 1955-56 t e s t s , each c o n t a i n i n g 50 acres, 
40 of which were t e r r a c e l a n d and 10 acres bottom l a n d formed by a sma l l v a l l e y c r o s s i n g 
a l l f o u r of the ex p e r i m e n t a l f i e l d s . 

The same f o u r f i e l d s used i n 1955-56 were used i n the c u r r e n t t e s t . The t e s t was de­
signed t o measure the c a r r y o v e r e f f e c t s of p r e v i o u s l y a p p l i e d f e r t i l i z e r and of a d d i ­
t i o n a l n i t r o g e n added f o r the c u r r e n t season's growth. Treatments were as f o l l o w s : 

F i e l d 1 was u n f e r t i l i z e d as i n the p r e v i o u s year. ^ 
F i e l d 2, which had s t r a i g h t n i t r o g e n p r e v i o u s l y , r e c e i v e d an a d d i t i o n a l a p p l i c a t i o n 

of ammonium s u l f a t e , a t 300 pounds per acre. 

F i e l d 3, which had 80 n i t r o g e n and 40 phosphorus p r e v i o u s l y , r e c e i v e d a s t r a i g h t 
n i t r o g e n t r e a t m e n t , the same as f i e l d 2. 

F i e l d 4, which had r e c e i v e d 80 pounds of n i t r o g e n and 6 8 P 2 O 5 i n 1956, was l e f t 
u n f e r t i l i z e d t o measure c a r r y o v e r e f f e c t s . 

Growth of green feed was g r e a t l y delayed by the f a l l and w i n t e r drought. A f t e r the r a i n s 
began i t was q u i t e c l e a r t h a t w i n t e r growth was c o n s i d e r a b l y advanced on both f i e l d s 
which had r e c e i v e d phosphorus the p r e v i o u s year. C l i p p i n g of sma l l p l o t s had shown a 
seasonal phosphorus d e f i c i e n c y w i t h NP treat m e n t s s t a r t i n g growth e a r l i e r but prod u c i n g 
about the same y i e l d s as s t r a i g h t n i t r o g e n d u r i n g the s p r i n g months. 

S t o c k i n g was not p o s s i b l e u n t i l January 28. The s p r i n g r a i n s a t these l o c a t i o n s were 
good and l a r g e amounts of forage were produced on the two n i t r o g e n t r e a t e d f i e l d s . 

A d d i t i o n a l c a t t l e were added as the feed progressed. S p r i n g growth on the f e r t i l i z e d 
f i e l d s was more r a p i d than could be u t i l i z e d by s t o c k i n g w i t h one y e a r l i n g s t e e r per 
acre. Animals remained i n these f i e l d s u n t i l May 14 but d i d n ot completely u t i l i z e the 
l a r g e amount of grass and f i l a r e e produced. 

The r a t e of gain of the experimental animals shows some r a t h e r s t r i k i n g d i f f e r e n c e s . An­
imals on the f i e l d s f e r t i l i z e d f o r the e n t i r e p e r i o d gained 40 pounds more than d i d 
comparable animals on the c o n t r o l f i e l d throughout the t e s t . 
Beef p r o d u c t i o n i n 1957 was s l i g h t l y l e s s on the u n f e r t i l i z e d f i e l d than the p r e v i o u s 
year because of the s h o r t e r g r a z i n g p e r i o d . S l i g h t l y more beef per acre was produced 
on the c u r r e n t l y f e r t i l i z e d f i e l d t h a t had phosphorus the p r e v i o u s year than on the one 
which had had a s t r a i g h t n i t r o g e n treatment e a r l i e r . A s u b s t a n t i a l e f f e c t of the p r e v i ­
ous season's nitrogen-phosphorus treatment was observed i n the car r y o v e r f i e l d . 
The r e s u l t s of t h i s t e s t have been evaluated using a value of 20 cents per pound f o r the 
beef produced d u r i n g the g r a z i n g p e r i o d . A f t e r d e d u c t i n g costs of f e r t i l i z e r and a p p l i ­
c a t i o n t h e r e remains a p r o f i t of $9 an acre on the s t r a i g h t n i t r o g e n f i e l d as compared 
to n e a r l y $13 an acre on the n i t r o g e n t r e a t e d f i e l d which had had phosphorus p r e v i o u s l y . 
The f e r t i l i z e r c o sts of the e x t r a beef per acre produced i n 1957 were 10 and 8 cents a 
pound on these two f i e l d s . 
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SUNLAND RANCH - Fresno County 

January 28 - May 14, 1957 — 105 Days — Seasonal R a i n f a l l 12,2 Inches 

I . TREATMENTS 
N u t r i e n t s / A c r e (1955-56) 

(1956-57) 
b i t - i f 
^ M a t e r i a l s / A c r e (1956-57) 

F i e l d Size 

I I . STOCKING AND GRAZING 

Av. I n Wt./Animal 

Av. Acres/Animal , 

Head Days/Acre ' ' 

I I I . WEIOTT GAINS * 
Av. D a i l y Gain/Animal 
Av. Gain/Animal* -. 

(Beef Produced/Acre i n 1956) 
Beef Produced/Acre i n 1957 
E x t r a Beef from F e r t i l i z e r 

Check 
»t 

5 0 

513 

4.01 

26.2 

80 
63 

N80P4O 
N63 

300 Am.Sulf. 300 Am.Sulf. 

50 50 

523 

1.53 

68.8 

1.85 l b s . 1.94 l b s 
153 " 

(60.4) " 
48.4 " 

198 " 

(128.0) " 
138.6 " 

90.2 " 

518 

1.32 

79.4 

1.98 l b s 

193 " 

(134.0) " 
157.3 " 
108.9 " 

, ^80^68 Carryover 

50 

561 

2.28 

46.0 

1.71 l b s 

171 " 

(182.3) " 
79.0 " 
30.6 " 

IV. EVALUATION " 

Gross Grazing Income/Acre 
T W i t h Beef @ 200 
X-
-a - i i F e r t i l i z e r Cost ^4., 

M a t e r i a l s 
A p p l i c a t i o n 

$9.68 $27.72 

8.04 
1.00 

$31.46 

8.04 
1.00 

$15.80 

V. FERTILIZER COST/LB. 

of E x t r a Beef/Acre - 1957 o n l y 
Cost o f E x t r a Beef i n 2 years 

F e r t i l i z e r Cost i n 2 years 
Beef i n 2 years 
Cost/lb/Acre •̂ ' -

> A 

- ? 

10.00 

" $21.26 ^ 
157.8 
13.50 ^ 

8.30 

$25.20 
182.5 
13.80 

Wt . SI 

$18.11 
152.5 
11.90 

Only on o r i g i n a l animals placed i n f i e l d s January 28 and February 12, n o t i n c l u d i n g 
average w e i g h t gains of a n i n a l s added i n the s p r i n g months. 
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J . W. SEVIER TEST - Glenn County 

gsrfsrti r,..ci t l i Glenn Eidman - Farm A d v i s o r • .̂ viswoBt 

T h i s t e s t r e p r e s e n t s the f o u r t h year of r e s u l t s at the same l o c a t i o n . The e x p e r i m e n t a l 
area was l o c a t e d approximately 12 m i l e s west of W i l l o w s on r o l l i n g h i l l s which i n c l u d e d 
b o t h open gr a s s l a n d and oak-grass woodland. 

The same 365-acre c o n t r o l f i e l d was used as i n t h r e e p r e v i o u s years. The 133-acre f i e l d 
which had r e c e i v e d n i t r o g e n and phosphorus the f i r s t and t h i r d year was again l e f t un­
f e r t i l i z e d t o measure c a r r y o v e r e f f e c t s . The 200-acre f i e l d which had been f e r t i l i z e d 
w i t h a s t r a i g h t n i t r o g e n treatment the second year and l e f t u n f e r t i l i z e d the t h i r d sea­
son was again r e f e r t i l i z e d w i t h a s t r a i g h t n i t r o g e n t r e a t m e n t . As b e f o r e , f e r t i l i z e r 
m a t e r i a l s were a p p l i e d by plane i n November. 

The r a i n f a l l d i s t r i b u t i o n a t t h i s s i t e was poor d u r i n g the c u r r e n t season. F a l l r a i n s 
were n o t s u f f i c i e n t t o s t a r t the feed and e f f e c t i v e w i n t e r r a i n d i d not f a l l u n t i l mid-
January. S p r i n g r a i n s were e r r a t i c and o n l y 10.9 inches f e l l i n the e n t i r e season. 
Y e a r l i n g s t e e r s were f i r s t placed i n a l l e x p e r i m e n t a l f i e l d s on February 9. A d d i t i o n a l 
animals were added on March 8. The t r i a l was t e r m i n a t e d on May 24. 

' »i. \ t.4i Jit 
Gains of e x p e r i m e n t a l animals were good i n a l l f i e l d s , exceeding 2 pounds per day for 
the e n t i r e period w i t h s l i g h t l y b e t t e r average d a i l y gains i n the f e r t i l i z e d and c a r r y ­
over f i e l d s . 
The t o t a l beef p r o d u c t i o n per acre was 28 pounds on the c o n t r o l , 50 pounds per acre on 
the c a r r y o v e r f i e l d and about 74 pounds on the f i e l d f e r t i l i z e d d u r i n g the c u r r e n t sea­
son. The e x t r a beef produced per acre by f e r t i l i z a t i o n was produced a t a f e r t i l i z e r 
c o st of 24 cents per pound. 

The f o u r years of r e s u l t s of t h i s t e s t are summarized i n the t a b l e below. Here are shown 
the f e r t i l i z e r t r e a t m e n t s , the beef p r o d u c t i o n of the c o n t r o l and the f i r s t and second 
year e f f e c t s of f e r t i l i z e r t r e a t m e n t s . I t seems c l e a r t h a t i n e v a l u a t i n g r e s u l t s c a r r y ­
over e f f e c t s must be considered. They amount t o 23 t o 33 per c e n t of the gain i n beef 
p r o d u c t i o n observed the year of a p p l i c a t i o n . By g i v i n g c r e d i t f o r these second year 
e f f e c t s the f e r t i l i z e r c ost of the e x t r a beef i s m a t e r i a l l y reduced. I t w i l l be noted 
t h a t the NP treatments appear t o have produced more beef a t a cheaper r a t e than the 
s t r a i g h t n i t r o g e n t r e a t m e n t s . I t i s f e l t t h a t these d i f f e r e n c e s were probably due t o 
d i f f e r e n c e s i n p r o d u c t i v e c a p a c i t y of the f i e l d s r a t h e r than t o any e f f e c t s of phosphorus. 
F i e l d C, used f o r s t r a i g h t n i t r o g e n treatments i n 1955 and again i n 1957, had a l a r g e r 
p r o p o r t i o n o f t h i n s o i l and south slopes than d i d F i e l d B, which had NP t r e a t m e n t s i n 
1954 and 1956. Analyses of s o i l and forage samples from the c o n t r o l and s t r a i g h t n i t r o ­
gen f i e l d showed a r e l a t i v e l y h i g h phosphorus s t a t u s . 

F e r t i l i z e r Treatment Beef/Ac. E x t r a Beef from F e r t i l i z a t i o n C o s t / l b . E x t r a Beef/Ac. 
Season N u t r i e n t s Cost/Ac. on c o n t r o l 1 s t Year Carryover 2 y r s . 1 y r . B a s i s 2 y r . B a s i s 

1954 N P * ^48^26 $11.52 21.5 79.6 l b s . 18.4 l b s . 98.0 l b s 14.5 l b s . 11.7 l b s . 
1955 N60 9.75 28.5 40.8 13.6 54.4 23.9 17.9 
1956 ^64^20* 12.59 29.7 79.5 22.3 101.8 15.7 12.4 
1957 N67 10.95 28.2 45.5 -- -- 24.0 --
* F i e l d B 

** F i e l d C 
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, J. W. SEVIER - Glenn County 

February 9 - May 24, 1957 — 104 Days 

-13-iB 

I . TREATMENTS ^ 
N u t r i e n t s / A c r e 

tt Tt 
tt rt 

M a t e r i a l s / A c r e 

F i e l d Size 

1954 
1955 
1956 
1957 

1957 

I I STOCKING AND GRAZING 

Average i n weight/animal 
Acre/animal 

Feb. 9 - March 8 
Mar. 8 - May 24 

Average v., 

Check 

JdS i t i l ? A Grazing Days/acre 

365 Ac 

643 

11.1 
7.3 

13.1 

N48_P26 
N64 P 2 0 

133 Ac. 

680 

6.7 
4 . 4 

• 4 7 9 

2 1 . 4 

N60 
N67 

150# Urea/Acre 

200 Ac. 

6 9 2 

5.7 
2.8 
173 

31.7 

*ir; I I I WEIGHT GAINS 
Average d a i l y gain/animal 
Average gain/animal 
T o t a l beef produced/acre 
Increase from f e r t i l i z e r 

IV EVALUATION FOR 1957 -
F e r t i l i z e r c o s t / a c r e 

M a t e r i a l 
A p p l i c a t i o n ^ 

V. FERTILIZER COST FOR 1957 
Per pound e x t r a beef/acre 

2.15 
205.7 
28.2 

2.36 
223.7 
50.5 
22.3 

2.32 
211.6 
73.7 
45.5 

$9.75 
1.18 

24.00 

I t s 



KEITHLEY TEST - Lake County 

W. C. Lusk - Farm A d v i s o r 

The Glen K e i t h l e y t e s t was a c o n t i n u a t i o n o f the t e s t begun on the same f i e l d s the p r e ­
v i o u s year. I t was s e t up f o r the purpose of s t u d y i n g the e f f e c t s of f e r t i l i z a t i o n upon 
p r o d u c t i o n o f meat by sheep. The area s e l e c t e d was open p a s t u r e land f i v e m i l e s south 
o f L a keport l y i n g between the steep brur,hy h i l l s and the crop l a n d i n the c u l t i v a t e d 
area of B i g V a l l e y . The area i s used as w i n t e r range and f o r the p r o d u c t i o n of s p r i n g 
lambs. 

Two f i e l d s were a v a i l a b l e - one of unimproved n a t i v e range composed l a r g e l y of annual 
grasses, and the second a f i e l d seeded t o Harding grass a number of years e a r l i e r . Few 
c l o v e r s were present i n e i t h e r f i e l d . 

The p r e v i o u s year each of these f i e l d s was s p l i t and h a l f of each type of range f e r t i ­
l i z e d w i t h ammonium s u l f a t e . The same f e r t i l i z e r t r e a t m e n t s were a p p l i e d t o the same 
f i e l d s i n October of 1956. 
There were reasonably good f a l l r a i n s a t t h i s l o c a t i o n and feed was a v a i l a b l e f o r s t o c k ­
i n g the Harding grass f i e l d s w i t h ewes and young lambs on January 18. A d d i t i o n a l animals 
were added and the annual range stocked i n i t i a l l y on January 24. By March 8 i t was 
e v i d e n t t h a t the u n f e r t i l i z e d Harding grass was somewhat overstocked euid some of the 
animals were weighed and t r a n s f e r r e d t o o t h e r f i e l d s . By March 27 abundant feed was 
p r e s e n t and f u r t h e r a d d i t i o n s made t o b o t h f e r t i l i z e d f i e l d s and t o the u n f e r t i l i z e d 
annual range. D u r i n g the l a t t e r p e r i o d u n t i l t e r m i n a t i o n on May 22 the u n f e r t i l i z e d 
annual range and Harding grass f i e l d s were e q u a l l y stocked. 

Forage p r o d u c t i o n i n the area was f a r b e t t e r than the p r e v i o u s year because of the f i n e 
d i s t r i b u t i o n of s p r i n g r a i n s . The feed a c t u a l l y " g o t away from animals" i n the f e r t i ­
l i z e d f i e l d s . 
The r e s u l t s of t h i s t e s t , as b e f o r e , hav'e been measured by the p r o d u c t i o n of choice and 
feeder lambs and by the weight gains of the ewes d u r i n g the g r a z i n g p e r i o d . C r e d i t was 
a l s o g i v e n f o r the wool p r o d u c t i o n p r o r a t e d f o r the p r o p o r t i o n of the year spent i n the 
e x p e r i m e n t a l f i e l d s . 

A comparison o f meat p r o d u c t i o n on annual and Harding grass range showed the l a t t e r t o 
increase meat p r o d u c t i o n about 20 p e r c e n t . W i t h f e r t i l i z a t i o n the annual range produced 
about t w i c e the meat as the c o n t r o l . S i m i l a r l y the Harding grass range was about doubled 
i n meat-producing a b i l i t y by f e r t i l i z a t i o n . S l i g h t l y more n i t r o g e n had been a p p l i e d t o 
the Harding grass than t o the f e r t i l i z e d annual range. Much of the improvement i n both 
f i e l d s was due t o the increased growth of annuals. While Harding grass was present i n 
c o n s i d e r a b l e amounts, i t i s f e l t t h a t the b u l k of the s t i m u l a t i o n i n t h i s f i e l d came 
from the increased growth of annual grasses a l s o p r e s e n t . 

The v a l u a t i o n f i g u r e s show t h a t t o t a l gross income on the annual range was increased 
from $18 t o $41 f o r a f e r t i l i z e r cost of $11.67, l e a v i n g a net p r o f i t of $11.39 per 
acre. Income from the f e r t i l i z e d Harding grass range was o n l y s l i g h t l y more than the 
f e r t i l i z e d annual range; but the net increase over the u n t r e a t e d f i e l d was c o n s i d e r a b l y 
l e s s , w i t h the r e s u l t t h a t a p r o f i t of o n l y $4 an acre was r e a l i z e d i n t h i s comparison. 

F e r t i l i z a t i o n of w i n t e r range used by sheep i n t h i s area appears t o o f f e r g r e a t p o s s i ­
b i l i t i e s . F a l l r a i n s u s u a l l y come i n s u f f i c i e n t amounts t o s t a r t growth of both annual 
and p e r e n n i a l species. T h i s growth may be c o n t i n u e d and p r o v i d e good amounts of green 
feed d u r i n g the w i n t e r months i f n i t r o g e n f e r t i l i z e r s are p r o v i d e d . T h i s t e s t i s being 
c o n t i n u e d f o r a t h i r d year. 
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KEITHLEY TEST - Lake County — Lambs and Ewes 

January 18 - May 22, 1957 — 125 Days 

I . TREATMENTS 
«i;W '1 Vt' 1 :j S-iS I X L 

1955-56 

N u t r i e n t s / A c r e 1956-57 

M a t e r i a l s / A c r e 1956-57 
F i e l d Size 

Si 

Annual Range 

( 1 ) 
Check 

12.69 Ac. 

( 2 ) « i 

N 8 7 

415 Am. 
S u l f a t e 

H arding Grass Range 
( 3 ) 

N82 
N98 

465 Am. 
S u l f a t e 

16.15 Ac. 17.96 Ac. 

( 4 ) 

Check 

15.64 Ac 

I I . STOCKING AND GRAZING 
ie«»-?F No. of Pairs/Acre 
1 Jan. 18 - Jan. 24 
» Jan. 24 - March 8 
fwaiii»s.fc March 8 - March 27 

March 27 - May 22 

" P a i r Days"/Acre 1" " • • 

I I I . WEIGHT GAINS 
Av. D a i l y Gains ( l b s / a n i m a l day) 

Lambs 
Ewes ••> B J i i i : 

Meat produced/Acre 
Lambs - choice 
" feeders 

Mutton 
T o t a l meat/acre 

Wool - p r o r a t e d f o r 
g r a z i n g p e r i o d ( I b s / a c . ) 

.32 

.79 
1.26 

99.2 

.64 

.38 

57.1 
7.4 
38.7 

2.25 

1.86 
1.86 
2.48 

268.7 

.56 

.22 

142.2 
7.9 

58.4 

5.96 

.72 
1.67 
1.67 
2.23 

246.0 

.64 

.33 

153.3 

80.2 

5.46 

.83 
1.91 
1.28 
1.28 

198.1 

.52 

.08 

44.3 
57.6 
19.1 

I'SlTD 

4.39 

IV. EVALUATION 
Grazing Income/acre from 

a. choice lamb @ 230 $13.12 $32.71 $35.26 $13.14 
b- feeder lamb @ 200 1.48 1.59 8.86 
c. mutton @ 50 1.93 2.92 4.01 .95 
d. wool @ 640 1.44 3.81 3.49 2.80 

T o t a l gross income $17.97 $41.03 $42.76 $25.75 
Less F e r t i l i z e r Cost 

M a t e r i a l s 11.00 12.32 
A p p l i c a t i o n __ .67 .67 

Net g r a z i n g income 17.97 29 *. 36 2^.77 25.75 
P r o f i t / A c r e from F e r t i l i z a t i o n 11.39 4.02 



NEWHALL TEST - Los Angeles County 

Chester Perry - Farm A d v i s o r 

T h i s t e s t was begun i n the 1957 season. The demonstration area l a y on Highway 99 about 
5 m i l e s south of Castaic j u n c t i o n . The lands were p a r t of a d i s s e c t e d p l a t e a u covered 
w i t h annual grass w i t h a few s c a t t e r e d oaks. Considerable f i l a r e e b ut l i t t l e c l o v e r was 
p r e s e n t . 

A 900-acre f i e l d of r o l l i n g remgeland was d i v i d e d ; 673 acres f o r c o n t r o l and 236 acres 
f e r t i l i z e d i n November, 1956 w i t h 124 pounds of urea per acre t o p r o v i d e 65 pounds of 
n i t r o g e n . Because of the s t e e p l y r o l l i n g n a t u r e of the l a n d a i r p l a n e a p p l i c a t i o n was 
used. 

S t r a i g h t n i t r o g e n treatment was used at t h i s s i t e , since s o i l t e s t s showed the s o i l t o 
have a h i g h phosphorus s t a t u s . 

Good and choice grade y e a r l i n g h e i f e r s (average weight 440 pounds) were placed i n the 
f i e l d s on December 16, since t h e r e was a c o n s i d e r a b l e amount of d r y feed t o be u t i l i z e d . 
By February 10 th e r e had been s u f f i c i e n t r a i n t o s t a r t c o n s i d e r a b l e green f e e d . A d d i ­
t i o n a l animals were added t o b o t h f i e l d s t o g i v e a s t o c k i n g r a t e of approximately 6 acres 
per animal on the c o n t r o l and 3 acres per animal where f e r t i l i z e d . On March 13 a d d i t i o n a l 
animals were added t o the f e r t i l i z e d f i e l d , b r i n g i n g the s t o c k i n g r a t e up t o 1.7 acre 
per animal. For the e n t i r e p e r i o d the c a r r y i n g c a p a c i t y was t r e b l e d by f e r t i l i z a t i o n 
from 22 t o 66 head days per acre. 

C a t t l e gained w e l l , b o t h i n the f e r t i l i z e d and c o n t r o l f i e l d s . A c t u a l l y a s u r p l u s of 
feed e x i s t e d i n the f e r t i l i z e d f i e l d , which was not completely u t i l i z e d by the t e r m i n a t i o n 
of the t e s t on May 25. 

Beef p r o d u c t i o n per acre was increased from 35 t o 112 pounds per acre, an increase of 
77 pounds. Using a value of 19 cents per pound, t h i s e x t r a beef produced would have a 
value of $14.63, or $4 an acre more than the cost of f e r t i l i z e r and a p p l i c a t i o n . The 
f e r t i l i z e r c ost per pound of e x t r a beef produced per acre was 13.8 c e n t s . 

^C,l> op-. ? 

-4si.£t| - l . ^ i t i^-^u.i - It ' - i - N " 
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NEWHALL LAND AND FARMING CDMPANY TEST - Los Angeles County 

December 16, 1956 - May 25, 1957 - 160 Days 

4 a.;i JSi|,i>̂ i i l ^ i 

I . TREATMENTS 

N u t r i e n t s / A c r e 

M a t e r i a l s / A c r e 

F i e l d Size 

Check 

673 

N 65 
144 l b s . Urea/Acre 

236 

I I . STOCKING AND GRAZING 
Average I n Weight/Animal 

Acres/Animal 
Dec. 16 - Feb. 10 
Feb. 10 - March 13 
March 13 - May 25 £i 

Average 

Grazing Days/Acre 

I I I . WEIGHT GAINS 
Average D a i l y Gain 
Beef/Acre 

Increase Due t o F e r t i l i z e r 

424 

13.5 
5.9 
5.9 

"775 

21.6 

1.62 

34.9 

465 

4.7 
2.9 
1.7 
"274 

66.3 

1.69 
111.9 
77.0 

.0 ̂  ? 

IV. EVALUATION 

Value of Increased Beef/Acre @ 19<;i 
i>< ; F e r t i l i z e r Cost 

1 sdJ M a t e r i a l s / A c r e 
A p p l i c a t i o n / A c r e 

P r o f i t / A c r e from F e r t i l i z a t i o n 

V. FERTILIZER OOST/POUND 
of E x t r a Beef/Acre 

?̂  . t r 

$14.63 

9,36 
1.27 

$4.00 

13.80 



URRUTIA TEST - Madera County 

Walter Emrick - Farm Ad v i s o r 

T h i s t e s t was a c o n t i n u a t i o n of the g r a z i n g t r i a l c a r r i e d out the two p r e v i o u s seasons 
at the same l o c a t i o n . I t was l o c a t e d approximately 5 m i l e s west of F r i a n t Dam i n brush-
f r e e open range on s o i l mapped as V i s t a f i n e ssuidy loam. Forage was composed of n a t i v e 
g r a s s , c o n s i d e r a b l e f i l a r e e and n a t i v e c l o v e r s . The 40-acre f i e l d f e r t i l i z e d the p r e v i o u s 
year was l e f t t o measure the c a r r y o v e r e f f e c t s . The other 40-acre f i e l d f e r t i l i z e d i n 
1955 but not i n 1956 was r e f e r t i l i z e d w i t h 380 pounds of ammonium s u l f a t e . An adjacent 
120-acre f i e l d n o t p r e v i o u s l y i n the t e s t was used as c o n t r o l . 

F e r t i l i z e r s were a p p l i e d by Ezy-Flo ground r i g i n October of 1956. Rains came l a t e and 
s t o c k i n g was not attempted u n t i l February 15. There were good s p r i n g r a i n s and green 
feed p e r s i s t e d i n t o June, w i t h the animals being weighed out of the f i e l d s on June 14. 
As i n the past the f i e l d s were stocked w i t h y e a r l i n g H e r e f o r d s t e e r s ; t h r e e acres per 
animal on the c o n t r o l f i e l d and one acre per animal on the c u r r e n t l y f e r t i l i z e d f i e l d . 
One and a t h i r d acres per animal was allowed on the c a r r y o v e r f i e l d . T h i s r a t e was 
perhaps a l i t t l e excessive i n the e a r l y p a r t of the season, w i t h the r e s u l t t h a t animals 
on t h i s f i e l d gained a t a s l i g h t l y l e s s e r r a t e than d i d animals on the c o n t r o l or on 
the f i e l d f e r t i l i z e d f o r the 1957 season. 

Beef produced per acre was66pounds w i t h o u t f e r t i l i z a t i o n and increased up t o 203 pounds 
by f e r t i l i z a t i o n . The c a r r y o v e r e f f e c t i n terms of beef produced was about 50 percent 
of the increased beef p r o d u c t i o n r e s u l t i n g from c u r r e n t l y a p p l i e d f e r t i l i z e r . 
The r e s u l t s of t h i s t e s t have been e v a l u a t e d , using beef a t 19 cents a pound. On t h i s 
b a s i s the g r a z i n g income per acre was increased from $12.62 up t o $26.72 a f t e r d e d u c t i n g 
cost of f e r t i l i z e r , or a p r o f i t of $14.20 per acre. The f e r t i l i z e r cost of the e x t r a 
beef produced per acre i n the f i e l d f e r t i l i z e d i n 1957 was 8.7 cents per pound. 

The c a r r y o v e r e f f e c t s of the ammonium s u l f a t e a p p l i e d i n t h i s t e s t are i m p o r t a n t i n 
e v a l u a t i n g the r e s u l t s . Below i s shown a summary of the three years' beef p r o d u c t i o n 
i n t h i s t e s t , t o g e t h e r w i t h the e x t r a beef the year of f e r t i l i z a t i o n and the ca r r y o v e r 
e f f e c t s of the f i r s t year's a p p l i c a t i o n . I n 1955, 163 e x t r a pounds of beef were produced 
on the f e r t i l i z e d f i e l d . The f o l l o w i n g year 70,7 pounds a d d i t i o n a l increase was measured. 
The r e s u l t s of the 1956 f e r t i l i z a t i o n are s i m i l a r ; 176.5 pounds were produced the f i r s t 
year, w i t h an a d d i t i o n a l 68.6 pounds the ca r r y o v e r year. When the c a r r y o v e r e f f e c t s are 
f i g u r e d i n , f e r t i l i z e r cost of the e x t r a beef produced per acre i s reduced from about 
7 cents per pound on a one-year b a s i s t o about 5 cents per pound when the r e s u l t s are 
evalu a t e d f o r a two-year p e r i o d . 

Season 
F e r t i ­ F e r t i l i z e r 
l i z e d CoSt/A. 
1955 $11.71 
1956 12.00 
1957 11.94 

Beef/A. 
on Check 

EXTRA BEEF/ACRE FROM FERTILIZATION 
F i r s t 
Year 

2nd. Yr. 
Carryover 

T o t a l 
2 Years 

F e r t . C o s t / l b , 
E x t r a Beef/A. 

-TTTT. TiYi 
Basis Basis 

44.3 
79.4 
65.9 

163.0 l b s . 70.7 l b s . 233.7 l b s , 
176.5 68.6 245.1 
137.6 

7.20 
6,8 
8,7 

5.00 
4,9 
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URRUTIA TEST - Madera County 

February 15 - June 14, 1957 — 118 Days 

I . TREATMENT * 

N u t r i e n t s 

M a t e r i a l s / A c r e 
Is. ' 

F i e l d Size ' -

I I . STOCKING AND GRAZING ' -

Acres/animal ' ' 
Feb. 15 - June 14 

Average i n weight/animal — 

Grazing days/acre 

Increase from f e r t i l i z a t i o n 

I I I . BEEF PRODUCTION • 

Average D a i l y Gains 
Average gain/animal 
Beef produced/Acre 
Gain from f e r t i l i z a t i o n 

None 

120 Ac. 

(N80 i n 1956) 
Carryover 

40 Ac. 

3.0 1.33 

351.7 360.0 

39.3 88.5 

49.2 

1.67 l b s . 1.52 l b s , 
197.8 179.6 
65.9 134.5 

68.6 

^80 
380 Am.Sulfate 
40 Ac. 

1.0 

'̂-"̂  355.2 

118.0 

78.7 

1.73 l b s , 
203.5 
203.5 
137.6 

IV. EVALUATION - : ' ^ . . % 
Gross g r a z i n g income/Acre beef @ 190 $12.52 
Less f e r t i l i z e r c o s t 

M a t e r i a l 
A p p l i c a t i o n ^ - ••-

Net g r a z i n g income/Acre 
Net p r o f i t from f e r t i l i z a t i o n 

$12.52 

$25.56 

$25.56 

$13.04 

$38.66 
11.20 

.74 
$26.72 
$14.20 

V. FERTILIZER COST 
per pound e x t r a beef/Acre 8.670 

( f o r 1957) 
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WHIPPLE TEST - Mariposa County 
John Anderson - Farm A d v i s o r 

T h i s t e s t , i n which sheep are used t o e v a l u a t e r e s u l t s , was i n i t i a t e d i n the 1957 sea­
son. The areas s e l e c t e d were two adjacent f i e l d s of n e a r l y open oak-grass woodland i n 
the S i e r r a f o o t h i l l s some 25 m i l e s southeast of Mariposa a t an e l e v a t i o n of 1500 f e e t . 
The s o i l was a r e s i d u a l one formed on g r a n i t e - p r o b a b l y of the V i s t a s e r i e s . 

V e g e t a t i o n was p r i m a r i l y n a t i v e annual grasses and c l o v e r s , though some improved annual 
c l o v e r s had been sown. Some years e a r l i e r excess brush had been removed by c o n t r o l 
b u r n i n g . 
Three hundred pounds of ammonium s u l f a t e per acre were a p p l i e d i n l a t e November, 1956, 
t o a 30-acre f i e l d . Adjacent lands had shown s t r i k i n g responses t o s u l f u r on legume 
growth, w i t h no response t o added phosphorus. S o i l s t e s t s had shown h i g h phosphorus 
s t a t u s . An adjacent 36-acre f i e l d was used as c o n t r o l . 
F i e l d s were f i r s t stocked w i t h ewes and lambs on December 18, 1956. Supplement was 
p r o v i d e d u n t i l t h e r e was ample green f e e d . A d d i t i o n a l animals were added t o the f e r ­
t i l i z e d f i e l d as the feed developed. A l l animals e n t e r i n g the f i e l d s were weighed and 
r e c o r d s made of weights a t time of removal f o r sale or a t the t e r m i n a t i o n of the t e s t 
on J u l y 27. 
The average d a i l y g a i n of lambs and ewes was s u b s t a n t i a l l y g r e a t e r on the f e r t i l i z e d 
f i e l d . The t o t a l meat p r o d u c t i o n was increased from 33 t o 130 pounds per acre by t r e a t ­
ment. 

The r e s u l t s of t h i s t e s t have been e v a l u a t e d on the b a s i s of income produced from the 
two f i e l d s . A c t u a l p r i c e s r e c e i v e d f o r the f a t lambs from each f i e l d are e n t e r e d i n 
t h i s c a l c u l a t i o n . Feeder lambs not s o l d a t t e r m i n a t i o n date of t h i s t e s t were e v a l u a t e d 
at 18 cents a pound. Ewe gains were c a l c u l a t e d a t 5 cents per pound. The summation of 
these f i g u r e s shows t h a t the gross income per acre was increased from $8 t o $34 an acre 
by f e r t i l i z a t i o n . A f t e r d e d u c t i n g the c o s t of supplement f e d t o animals i n each f i e l d 
and the c o s t of f e r t i l i z e r a p p l i e d , t h e r e remains a p r o f i t of $16 an acre as a r e s u l t 
of f e r t i l i z a t i o n . 

The r e s u l t s of t h i s t e s t p o i n t out the p o t e n t i a l of range f e r t i l i z a t i o n i n t h i s area. 

Since both n i t r o g e n and s u l f u r were d e f i c i e n t , ammonium s u l f a t e - a m a t e r i a l c o n t a i n i n g 
both n u t r i e n t s - was p a r t i c u l a r l y e f f e c t i v e . Other t e s t s i n the same g r a n i t i c f o o t h i l l 
s o i l s have shown t h a t grasses respond s p e c t a c u l a r l y t o n i t r o g e n p l u s s u l f u r combinations, 
but make r e l a t i v e l y l i t t l e response from e i t h e r n u t r i e n t alone. I t i s a n t i c i p a t e d t h a t 
i ncreased c l o v e r growth may be expected on a s o i l such as t h i s from the r e s i d u a l e f f e c t s 
of the s u l f u r p r o v i d e d by the ammonium s u l f a t e . 

(t£«l l o t ) 
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WHIPPLE TEST - Mariposa County 

December 18, 1956 - J u l y 27, 1957 - 221 Days 

I . TREATMENTS 

N u t r i e n t s / A c r e None N 62 
M a t e r i a l s / A c r e ^ l i q . , n -- 300 Am.Sulf ate 

F i e l d Size 36 30 

I I . STOCKING AND GRAZING 
Lamb days/Acre 59.6 143.0 

. f -
Ewe days/Acre 91 . 0 194.0 

I I I . WEIGHT GAINS 
Average D a i l y Gain-Lambs .46 .76 

" " " -Ewes .06 .11 
,i4 , . i . Meat produced/Acre 

Lamb gains/Acre 27.4 108.8 
Ewe " " 5.8 21.3 

• IV. EVALUATION '̂'̂'--'̂  i;r:̂ vvM;&i i-iih &LSv.(m owj' xyGas no i ^ i D i ^ t i 

Income/Acre 
Fat Lambs @ 210 C o n t r o l $6.46 
" " @ 220 F e r t i l i z e d $27.07 

SI Feeder Lambs @ 180 1.36 6.00 
.h^v: Evire gains @ 50 .29 1.09 

T o t a l $8.11 $34.16 

Less co s t of Supplement Feed .35 .68 
T7T75 $33.48 

Gain due t o F e r t i l i z a t i o n $25.72 
Less f e r t i l i z e r c ost 7.88 
" m a t e r i a l s a p p l i c a t i o n 1.75 

P r o f i t / A c r e from f e r t i l i z a t i o n ' $16.09 



ALRICT TEST - Placer County 

gv Walter Johnson - Farm A d v i s o r t i ^ j - n 

T h i s t e s t i s a c o n t i n u a t i o n of the one s e t up the p r e v i o u s year at the same l o c a t i o n . 
The e x p e r i m e n t a l area was made up of a s e r i e s of improved n o n - i r r i g a t e d p a s t u r e s on 
P l a c e n t i a sandy loam about 3 m i l e s n o r t h o f L i n c o l n and j u s t east of Highway 99E. Four 
f i e l d s were a v a i l a b l e which had been p l a n t e d w i t h improved annual c l o v e r s s i x years 
p r e v i o u s l y . Some superphosphate had been a p p l i e d about t h r e e years b e f o r e the b e g i n n i n g 
of these t e s t s . A good stand of rose and sub-clover was present along w i t h annual 
grasses and f i l a r e e . 

The t e s t begun i n the 1956 season was l a i d out t o measure the beef p r o d u c t i o n on improved 
c l o v e r range and t o determine how much improvement might be o b t a i n e d from a p p l i c a t i o n 
of superphosphate. Small p l o t s f o r c l i p p i n g had been set up i n 1956 on a s e c t i o n o f one 
of the f i e l d s which had never been f e r t i l i z e d . The r e s u l t s of these c l i p p i n g t r i a l s 
have been shown on pages 6 and 7 of t h i s r e p o r t . 
Treatments the f i r s t year were made t o f i n d out how much superphosphate might p r o f i t a b l y 
be used. Rates of 300 and 600 pounds per acre were a p p l i e d t o p r o v i d e 49 and 108 pounds 
P2O5 per acre. The f i r s t year the two tr e a t m e n t s produced about the same amount of beef 
per acre, both w e l l over the c o n t r o l . 

Treatments the second year were designed t o measure the c a r r y o v e r e f f e c t s of the heavy 
t r e a t m e n t s ( P i o 8 ) a-nd t o compare these w i t h the e f f e c t s of h a l f the amount a p p l i e d annu­
a l l y . For comparison a f i e l d p r e v i o u s l y u n f e r t i l i z e d was t r e a t e d i n i t i a l l y w i t h the 
same r a t e of superphosphate as used i n the l i g h t annual t r e a t m e n t . 

The c l o v e r pasturesmade l i t t l e growth d u r i n g the w i n t e r months and were n o t ready f o r 
g r a z i n g u n t i l n e a r l y A p r i l . Forage growth would have p e r m i t t e d g r a z i n g e a r l i e r , b u t The 
wet, s o f t c o n d i t i o n of the f i e l d s delayed s t o c k i n g u n t i l A p r i l 1. C a t t l e were allowed 
t o remain i n the f i e l d s f o r about two months and removed about June 1 so t h a t the c l o v e r s 
c o u l d s e t seed. 

Weight gains of c a t t l e on the improved annual c l o v e r p a s t u r e s were over two pounds per 
day d u r i n g the green feed p e r i o d each year. The f i r s t year gains appeared s l i g h t l y 
g r e a t e r on the phosphate f e r t i l i z e d pastures than the c o n t r o l . The second year l i t t l e 
d i f f e r e n c e between the f e r t i l i z e d and the c o n t r o l p a s t u r e was observed. 

Beef p r o d u c t i o n was used t o measure r e s u l t s . The f i r s t yea^- the phosphate f e r t i l i z e d 
p a s t u r e s produced about 75 percent more beef than the c o n t r o l . The second season the 
f i e l d c u r r e n t l y f e r t i l i z e d produced about 80 percent more than the c o n t r o l . The f i e l d 
which had had the double r a t e a p p l i c a t i o n the f i r s t year showed a s t r i k i n g c a r r y o v e r 
e f f e c t , w i t h the r e s u l t t h a t beef p r o d u c t i o n over a two-year p e r i o d was about the same 
as when the s i n g l e r a t e of a p p l i c a t i o n was a p p l i e d b o t h y e a r s . 

Some of the t o t a l gains per acre on f i e l d s 3 and 4 were from d r y feed used d u r i n g the 
summer of 1956. L i k e w i s e , t h e r e was excessive d r y feed l e f t i n f i e l d s 3 and 4 i n 1957. 
The two f i e l d s were intended t o be grazed i n the f a l l of 1957, but the e a r l y and con­
t i n u o u s r a i n s prevented such g r a z i n g . 

The r e s u l t s have been ev a l u a t e d and g r a z i n g income determined, u s i n g a beef value of 17 
cents per pound f o r increases i n weight of ex p e r i m e n t a l animals d u r i n g the g r a z i n g pe­
r i o d . Over a two-year p e r i o d the g r a z i n g income per acre was increased from about $30 
an acre up t o approximately $50, f o r a f e r t i l i z e r cost of about $11. T h i s l e f t a n e t 
p r o f i t per acre of approximately $10.70 a f t e r d e d u c t i n g f e r t i l i z e r c o s t s . I n o t h e r 
words, a t t h i s l o c a t i o n a d o l l a r ' s w o r t h of superphosphate s t i m u l a t e d enough e x t r a f o r ­
age t o make $2 w o r t h of beef. I n the f i r s t two years of the t e s t t h e r e was no d i f f e r e n c e 
between an annual a p p l i c a t i o n of approximately 50 pounds ^2^5 P^^ acre and a s i n g l e 
a p p l i c a t i o n of double the amount a p p l i e d o n l y the f i r s t year. 
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ALRICH TEST - Placer County 

I n i t i a l S t o c k i n g Dates: 1956 - A p r i l 7. 1957 - A p r i l 1 

I . TREATMENTS - -
Nutrients/Acre-1956 

1957 
li O 

F i e l d Size 

#5 

Check 

38 Acres 

#4 

Check 
P57 

124 Acres 

# 3 

P49 
P55 

!5 Acres 

# 2 

P i 08 
Po 
64 Acres 

I I . STOCKING AND GRAZING 

Head Days (1956 
Grazing/Acre (1957 

I I I . WEIGHT GAINS 

34 
-J4 

Average D a i l y Gains (1956 
Green Feed P e r i o d o n l y (1957 2.24 l b s . 
Beef produced/Acre- 1956 

1957 
Increase due (1956 
to Treatment (1957 

76 

56 
59 

TI5 

2.02 l b s . 
2.32 

100 l b s . 
138 

62 

91 
59 

I3D 

2.46 l b s , 
2.33 

173 l b s , 
138 

73 
62 

U5 

7 3 
54 

1T7 

2.46 l b s 
2.33 

179 l b s 
126 
79 
50 

IV. EVALUATION 
2-Year Treatment . 
Beef/Acre 

Grazing Income/Acre 
Beef @ 170 

F e r t i l i z e r Cost/Acre 
i n c l u d i n g A p p l i c a t i o n 

Net income from Pasture 
P r o f i t / A c r e i n 2 Years F e r t . 

Check 
176 

$29.92 

29.92 J 
• s*-.t i ; 

^0-^^57 
238 

$40.46 

6.19 

34.27 
4.35 

P49-^P55 
311 

$52.87 

11.18 

40.69 
10.77 

P1O8+0 
305 

$51.85 

11.24 

40.61 
10.69 

V. FERTILIZER COST 

of e x t r a Beef Produced/Acre 10.00 8.30 8.70 

•OS 
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VAN VLECK TEST - Sacramento County 

I James E l i n g s - Farm Ad v i s o r j 

T h i s t e s t i s a c o n t i n u a t i o n of the one c a r r i e d out at the same l o c a t i o n f o r the two 
pr e v i o u s seasons. The experimental area was l o c a t e d on open range land near Michigan 
Bar. A 160-acre f i e l d composed p r i n c i p a l l y of Pentz loam and Peters adobe c l a y had been 
d i v i d e d i n t o f o u r p a r t s ; 70 acres as a c o n t r o l and three 30-acre f i e l d s f o r t r e a t m e n t . 

The p l a n of the t e s t f o r the 1956-57 season was t o compare the e f f e c t s of f e r t i l i z a t i o n 
w i t h and w i t h o u t the use of supplement d u r i n g the w i n t e r p e r i o d . 

The f i e l d s which had both r e c e i v e d n i t r o g e n and phosphorus the p r e v i o u s year were f e r ­
t i l i z e d w i t h a u n i f o r m a p p l i c a t i o n t o p r o v i d e 74 pounds of n i t r o g e n and 37 pounds of 
P2O5. M a t e r i a l s were a p p l i e d on October 1, 1956. The remaining two f i e l d s were l e f t 
unf e r t i l i z e d . 

Rains came e a r l y i n the f a l l and continued throughout the f a l l so t h a t green feed was 
a v a i l a b l e f o r s t o c k i n g on November 16. The two f e r t i l i z e d f i e l d s were stocked at the 
r a t e of 1.8 acre per animal, compared w i t h 4.9 acres on the l a r g e c o n t r o l f i e l d and 
3.3 on the smaller c o n t r o l f i e l d t o be used f o r supplemental f e e d i n g . A m i x t u r e com­
posed of b a r l e y and cottonseed meal, w i t h 10 percent s a l t was placed i n s e l f - f e e d e r s i n 
one of the f e r t i l i z e d f i e l d s and i n the sm a l l e r c o n t r o l f i e l d . Supplement was removed 
from the f e r t i l i z e d f i e l d on January 22 but was kept b e f o r e the animals i n the c o n t r o l 
f i e l d u n t i l March 8. 

The t e s t was continued u n t i l June 6, a t o t a l of 202 days. D u r i n g the i n i t i a l p e r i o d 
from November 16 t o January 22 animals on the two f e r t i l i z e d f i e l d s gained about the 
same per day whether supplement was p r o v i d e d or n o t . On the u n f e r t i l i z e d f i e l d s where 
ample d r y feed was a v a i l a b l e the animals f e d supplement i n a d d i t i o n g r e a t l y outgained 
those w i t h no supplement and gained at a f a s t e r r a t e than on e i t h e r of the f e r t i l i z e d 
f i e l d s . D u ring the p e r i o d from January 22 t o March 8 animals on s t r a i g h t supplement 
continued t o g a i n , w h i l e animals on the c o n t r o l f i e l d w i t h o u t supplement l o s t a l i t t l e 
w e i g h t . D u r i n g t h i s l a t t e r p e r i o d animals on the s t r a i g h t f e r t i l i z e d f i e l d d i d not g a i n 
q u i t e as much as d i d the animals on the adjacent f e r t i l i z e d f i e l d which had r e c e i v e d 
supplement d u r i n g the w i n t e r p e r i o d . I n the f i n a l p e r i o d of s p r i n g growth, from March 8 
u n t i l June 6, animals on the s t r a i g h t c o n t r o l f i e l d gained s l i g h t l y more than animals on 
the f e r t i l i z e d f i e l d s or those which had r e c e i v e d supplement o n l y d u r i n g the w i n t e r 
months-

The beef p r o d u c t i o n per acre was increased from 39 t o 150 pounds by f e r t i l i z a t i o n . The 
f e r t i l i z e d f i e l d i n which the animals r e c e i v e d supplement produced s l i g h t l y l e s s beef 
than the s t r a i g h t f e r t i l i z e d f i e l d . T h i s d i f f e r e n c e i s thought t o be due t o i n h e r e n t 
d i f f e r e n c e s i n the p r o d u c t i v e c a p a c i t y of the two f i e l d s . F i e l d A ( f e r t i l i z e r p l u s sup­
plement t r e a t m e n t ) b e i n g p r o b a b l y a l i t t l e poorer f i e l d than F i e l d B ( s t r a i g h t f e r t i ­
l i z e r ) . Beef p r o d u c t i o n on the u n f e r t i l i z e d f i e l d where supplement was p r o v i d e d was 
approximately double t h a t on the c o n t r o l . , 

I n e v a l u a t i n g the r e s u l t s of t h i s t e s t the increased beef p r o d u c t i o n over the u n f e r t i ­
l i z e d c o n t r o l has been given a value of 20 cents a pound. On t h i s b a s i s $9 w o r t h of beef 
per acre was produced from the use of $5.07 worth of supplement, a p r o f i t of $4.93 per acre 
at a supplemental cost of 11.3^ per pound f o r the e x t r a beef so produced. On the s t r a i g h t 
f e r t i l i z e d f i e l d the value of the increased p r o d u c t i o n was $22.36. A f t e r d e d u c t i n g f e r ­
t i l i z i n g c o sts and a p p l i c a t i o n a p r o f i t of $6.10 per acre was made. The e x t r a beef i n 
t h i s f i e l d was produced a t a f e r t i l i z e r cost of 14.4 cents per pound. The f i e l d i n 
which both f e r t i l i z e r and supplement were p r o v i d e d made $17.60 a d d i t i o n a l income from 
beef. T h i s amount was $2.23 l e s s than the combined cost of f e r t i l i z e r and supplement. 
The e x t r a gain under t h i s set of circumstances was produced at a f e r t i l i z e r and sup­
plement cost of 22-I/2 cents per pound. I n order t o get f u r t h e r i n f o r m a t i o n on the 
r e l a t i v e e f f e c t s of f e r t i l i z e r and supplement upon beef p r o d u c t i o n these f i e l d s w i l l 
be reversed d u r i n g the next season and the same f e r t i l i z e r and supplement treatment 
p r o v i d e d . 
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VAN VLECK TEST - Sacramento County 

November 16, 1956 - June 6, 1957 — 202 Days 

I . TREATMENTS 

N u t r i e n t s / A c r e , Check Supple.only Supplement 

. F e r t i l i z e r — — ^Al'^^l ^47^37 
M a t e r i a l / A c r e None — 160 urea 160 urea 

^^-s . .1 - * 80 Treb.Sup. 80 Treb.Sup. . ' 
F i e l d Size . ^ ' - y 70 acres 30 Acres 30 acres 30 acres 

I I . STOCKING AND GRAZING 

Acres/Animal @t 
Nov.16 - Jan. 22 
Jan.22 - June 8 

Average 

Grazing Days/Acre 

5.8 
4.7 
4.9 

4.3 
3.0 « 
3.3 

3.0 
m 1.5 1 

1.8 

3.0 
1.5 
1.8 

Nov.16 - Jan. 22 
Jan.22 - June 8 

Average 

Grazing Days/Acre 41 61 114 112 

i.: 
I I I . WEIGHT GAINS 

Average I n Wt./Animal 478 454 477 478 

Average Gain/Head 183 248 223 230 

Average D a i l y Gain 
Nov.16 - Jan. 22 
Jan.22 - March 8 
Mar. 8 - June 6 

,eiA;»T ^ whole p e r i o d 

.39 

.14 
1.88 
.96 

1.16* 
1.38 
1.52 
1.39 

.76 

.56 
1.90 
1.30 

.81* 

.81 
1.46 
1.16 

Beef Produced/Acre 39.2 84.2 150.0 127.2 

Increase due t o 
F e r t i l i z e r Supplement 

•f & j . 
45.0 111.8 88.0 

IV. EVALUATION t . 

Value of Gain/Acre @ 200 $9.00 $22.36 $17.60 

h^t lrfn». Less F e r t i l i z e r Cost/Acre r«.u«,i.»s,>T 13.76 13.76 «*«.-̂  e,-fT 
" " A p p l i c a t i o n 2.40 2.40 
" Supplement Fed 5.07 ( t o Mar.8) 3.67(to Jan.22) 

P r o f i t / A c r e $4.93 $6.10 $2.23 

•'^"'vl ill • . , A 
V. FERTILIZER & SUPPLEMENT COST 

of E x t r a Beef/Acre 11.30 14.40 22.50 

* Gains d u r i n g p e r i o d when animals were r e c e i v i n g supplement 
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BECKLEY TEST - San Joaquin County 
H. A. Moore - Farm A d v i s o r 

T h i s t e s t was a c o n t i n u a t i o n of the one i n i t i a t e d a t t h i s l o c a t i o n the p r e v i o u s year on 
an area of open range s i x m i l e s southeast of Linden. A 160-acre f i e l d composed p r i n c i ­
p a l l y of San Joaquin loam, Redding g r a v e l l y loam and Bear Creek loam had p r e v i o u s l y been 
d i v i d e d i n t o two 80-acre f i e l d s which were t r e a t e d the f i r s t year and an 80-acre c o n t r o l 
f i e l d . 

Treatments i n 1957 were designed t o compare e f f e c t s of c u r r e n t l y a p p l i e d f e r t i l i z e r w i t h 
r e s u l t s of the p r e v i o u s season and t o measure c a r r y o v e r e f f e c t s of m a t e r i a l s a p p l i e d i n 
1957. The o r i g i n a l 80-acre c o n t r o l f i e l d was d i v i d e d i n t o two 40-acre f i e l d s , one f o r 
c u r r e n t t r e a t m e n t and the ot h e r as c o n t r o l . Treatments were as f o l l o w s : 

1. The f i e l d which r e c e i v e d 80 pounds N and 38 P2O5 p r e v i o u s l y was l e f t u n f e r t i l i z e d 
t o measure c a r r y o v e r e f f e c t s . 

2. A new f i e l d r e c e i v e d t h i s same t r e a t m e n t (Ngo 1*38) November 1956. ; 
3. The f i e l d which had 80 pounds N and 80 P2O5 from n i t r i c phosphate i n 1956 r e c e i v e d 

80 pounds n i t r o g e n from ammonium s u l f a t e . 
Growth of v e g e t a t i o n was g r e a t l y delayed a t t h i s l o c a t i o n because of the f a l l and w i n t e r 
drought. Not u n t i l February 6 was t h e r e s u f f i c i e n t feed t o stock the e x p e r i m e n t a l f i e l d s . 
A d d i t i o n a l animals were added i n March t o the f e r t i l i z e d f i e l d s . H e r e f o r d h e i f e r s were 
used i n t h i s t e s t . 
The beef p r o d u c t i o n per acre of the h e i f e r s used i n t h i s t e s t i s shown on the opposite 
page. Weight gains i n t h i s t e s t are not r e p o r t e d w i t h any g r e a t degree of con f i d e n c e , 
since a c o n s i d e r a b l e number of pregnant h e i f e r s were unknowingly i n c l u d e d i n the exper­
i m e n t a l animals. The beef gains i n c l u d e w e i g h t s of calves born d u r i n g the t r i a l . I n 
s p i t e of t h i s d i f f i c u l t y some p o i n t s may be e s t a b l i s h e d : 

1. P r o d u c t i o n of beef on the u n f e r t i l i z e d f i e l d was v i r t u a l l y the same both years. 

2. Where 80 pounds of n i t r o g e n and 80 pounds of phosphorus from n i t r i c phosphate were 
used the p r e v i o u s year, there was s u f f i c i e n t c a r r y o v e r e f f e c t from the o r i g i n a l 
phosphorus t o produce e x c e l l e n t growth. Small p l o t s w i t h i n the same f i e l d showed 
c l e a r l y t h a t n i t r o g e n w i t h o u t phosphorus was ver y i n e f f e c t i v e i n s t i m u l a t i n g f o r a g e . 
The p r o d u c t i o n of beef was increased two and a h a l f times the c o n t r o l i n t h i s t r e a t ­
ment. The e x t r a beef was produced f o r a co s t of 8,9 cents per pound. The p r e v i o u s 
year almost e x a c t l y the same y i e l d increase was o b t a i n e d from t h i s f i e l d w i t h the 
NP t r e a t m e n t . Over the two-year p e r i o d the f e r t i l i z e r c ost of the e x t r a beef pro­
duced per acre was 13.8 cents per pound, 

3, The c a r r y o v e r f i e l d showed some r e s i d u a l b e n e f i t from the 420 pounds of 19-9 a p p l i e d 
the p r e v i o u s year. The increased beef p r o d u c t i o n of 37 pounds when added t o 119 
pounds per acre i n 1956 reduced f e r t i l i z e r c ost of e x t r a beef per acre t o 10,9 cents 
per pound on a two-year b a s i s . 

4, No c l e a r e x p l a n a t i o n i s a v a i l a b l e f o r the poor performance of the f i e l d c u r r e n t l y 
f e r t i l i z e d w i t h 420 pounds of 19-9 i n 1957. 

^-^.fel H-vJ'S.'\^'-^i Bn!tx-i 
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BECKLEY TEST - San Joaquin County 

February 6 - May 6, 1957 - 89 Days 

I . TREATMENTS 
. . i N u t r i e n t s / A c r e 1956 

N u t r i e n t s / A c r e 1957 

M a t e r i a l s / A c r e 5 

F i e l d Size 

I I , STOCKING AND G?RAZING 
Acres/Animal 

Feb. 6 - March 23 
Mar. 2 3 - A p r i l 3 
Apr. 3-May 6 

Average ^ 

Y-«J#rf Grazing Days/Acre 

Check ^80^80 

40 

-=..-35 

3.64 
3.64 
3.64 
TIM 

24.2 

Nao 
380 Am.Sulf 

40 

2.11 
1.18 
.82 

1737 

70.3 

Check 

^80^38 
420 19-9 

40 

2.11 
1.18 
1.18 
174^ 

57.9 

^80^38 
Carryover 

A 4 0 

2.11 
2.11 
2.11 

41.8 

I I I . WEIGHT GAINS " x.̂ . 
Average I n Weight . : 
Average D a i l y Gain 

(Beef Gains/Ac.1956) 
Beef Gains/Ac.1957 
Increase from F e r t i l i z e r 

( i n 1957) 

IV. EVALUATION -
- - F e r t i l i z e r Cost/Acre 

M a t e r i a l 
A p p l i c a t i o n 

F e r t . C o s t / E x t r a lb.Beef/Acre 
E x t r a Beef i n 2 years 

F e r t . Cost i n 2 years 
F e r t . C o s t / l b . Beef 

598 
1.76 

(50.2) 
50.2 

5 7 6 

2.35 
(170.3) 
175.2 

125.0 

$10.18 
1.00 
8.90 

225.0 
$30.98 
13.80 

572 
1.85 

(50.2) 
109.6 

59.4 

$17.05 
1.00 

30.30 

595 
1.85 

(169.5) 
87.4 

37.2 

156.5 

$17.04 

10.90 

m 



SAN SIMEON TEST - San L u i s Obispo County 

R u s s e l l Helphenstine - Farm A d v i s o r 

T h i s t e s t was l o c a t e d on the Hearst rsinch approximately 30 m i l e s up the coast from Morro 
Bay. A l a r g e f i e l d of g e n t l y s l o p i n g t e r r a c e l a n d adjacent t o the ocean was d i v i d e d 
i n t o two f i e l d s ; one of 68 acres, which was f e r t i l i z e d , and the oth e r of 153 acres t o 
serve as c o n t r o l . 

F e r t i l i z e r was a p p l i e d by ground r i g on November 19 and 20, 1956. Urea and diammonium-
phosphate (21-53) were mixed i n the hopper of the Ezy-Flo and a p p l i e d t o g e t h e r t o g i v e 
216 pounds per acre. T h i s m i x t u r e p r o v i d e d 69 pounds of n i t r o g e n and 55 pounds a v a i l a b l e 
^2^5 acre. 
Previous f e r t i l i z e r t r i a l s a t t h i s l o c a t i o n had shown s t r i k i n g grass responses t o n i t r o ­
gen-phosphorus combinations b u t l i t t l e e f f e c t from e i t h e r n u t r i e n t alone. S u l f u r was 
not found t o be a f a c t o r on t h i s area adjacent t o the ocean. 

Native v e g e t a t i o n p r i o r to f e r t i l i z a t i o n was composed o f weakly-growing annual grasses 
and n a t i v e c l o v e r s , w i t h a l a r g e amount of p l a n t a i n . One of the s t r i k i n g r e s u l t s o f 
t h i s t r i a l was a t r a n s f o r m a t i o n of the stand t o a d e s i r a b l e m i x t u r e of ryegrass and 
cl o v e r through s t i m u l a t i o n by nitrogen-phosphorus f e r t i l i z e r s a p p l i e d . 

F a l l and w i n t e r drought was severe and l i t t l e green growth was produced u n t i l the heavy 
r a i n s i n mid-January. 

The c o n t r o l and ex p e r i m e n t a l f i e l d s were stocked on February 19. A t t h a t time 40 year­
l i n g h e i f e r s were turned i n t o the 68-acre f e r t i l i z e d f i e l d and 50 h e i f e r s i n t o the 153-
acre c o n t r o l f i e l d . On March 7, 30 a d d i t i o n a l h e i f e r s were turned i n t o the f e r t i l i z e d 
f i e l d , b r i n g i n g the s t o c k i n g r a t e up t o one animal per acre. L a t e r a i n s p e r s i s t e d a t 
t h i s l o c a t i o n w e l l i n t o M a y , w i t h the r e s u l t t h a t t h e r e was green feed a v a i l a b l e through­
out most of the month of June. C a t t l e were weighed out of b o t h f i e l d s on June 28. 
N e i t h e r f i e l d was over-grazed, but the r e was more feed l e f t i n the f e r t i l i z e d f i e l d 
than i n the c o n t r o l . 

The number of head-days per acre was increased t h r e e f o l d by t r e a t m e n t . The average d a i l y 
g a i n per animal was f a r s u p e r i o r on the f e r t i l i z e d f i e l d and the animals on t h i s f i e l d 
gained n e a r l y 70 pounds more than those on the u n f e r t i l i z e d area. 
Beef p r o d u c t i o n per acre was increased from 73 up t o n e a r l y 300 pounds per acre, an i n ­
crease of 227 pounds of beef per acre. An e v a l u a t i o n of these r e s u l t s shows t h a t the 
a d d i t i o n a l 230 pounds of beef produced per acre was achieved f o r a f e r t i l i z e r c o s t , 
i n c l u d i n g a p p l i c a t i o n , of $14.81. T h i s e x t r a beef per acre was then produced a t a f e r ­
t i l i z e r cost of o n l y 6-1/2 cents per pound. 
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SAN SIMEON TEST - San L u i s Obispo County 
February 19 - June 28, 1957 — 129 Days 

34-w i <3ni** ; „ 

. I . TREATMENTS - . 

N u t r i e n t s / A c r e — ^69*^55 
M a t e r i a l s / A c r e — 106 Urea 

106 21-53 
F i e l d Size ' 1 5 3 68 

I I . STOCKING AND G31AZING 

Acres/Animal ^. 
Feb. 19 - March 7) 3.06 1.70 
March 7 - June 28) ' _^97 

Average 3.06 1.03 

Grazing Days/Acre 42 126 

1 < I I I . WEIGHT GAINS , ,̂ , ^ 
Average i n Weight 444 450 

Average out Weight ^ 667 742 
Gain/Animal -r 223 292 
Average D a i l y Gain ; 1.74 2.41 

Beef produced/Acre 72.9 299,7 
Increase from F e r t i l i z a t i o n 226.8 

IV. EVALUATION 
F e r t i l i z e r cost/Acre 

M a t e r i a l s . . . $13.81 
1.00 

F e r t i l i z e r c o s t / e x t r a Lbs. Beef/Acre 6.50 
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TENNESSEE KNOB TEST - T u l a r e County 
Robert M i l l e r - Farm Ad v i s o r 

T h i s t r i a l was l o c a t e d about 8 m i l e s southeast of P o r t e r v i l l e and c o n s i s t e d of a 600-acre 
f e r t i l i z e d f i e l d on the west side of Tennessee Knob and an adjacent 800-acre u n f e r t i l i z e d 
f i e l d on the south side of Tennessee Knob. Two hundred and t h i r t y - e i g h t pounds of am­
monium s u l f a t e s u p p l y i n g 50 pounds of n i t r o g e n per acre was a p p l i e d t o the 600-acre 
f i e l d by f i x e d wing a i r c r a f t on October 30, 1956. Ammonium s u l f a t e was s e l e c t e d as the 
source m a t e r i a l because the general area was b e l i e v e d t o be d e f i c i e n t i n s u l f u r as w e l l 
as i n n i t r o g e n . The cost of the f e r t i l i z e r a p p l i e d was $7.97 per acre. 
S t o c k i n g : Each f i e l d was stocked s u i t a b l y t o i t s normal c a r r y i n g c a p a c i t y and a d d i t i o n a l 
c a t t l e were added t o each f i e l d as feed c o n d i t i o n s warranted. At the time of f a l l 
s t o c k i n g c o n s i d e r a b l e dry feed was present i n both f i e l d s . 

The c o n t r o l f i e l d was stocked w i t h 304 head of 493-pound animals on September 20, 1956 
and an a d d i t i o n a l 18 head were added January 18, 1957, to b r i n g the t o t a l s t o c k i n g t o 
322 head, or 2.56 acres per animal. 

The f e r t i l i z e d f i e l d was stocked w i t h 213 head of 443-pound animals on October 13, 1956. 
A d d i t i o n a l animals were added i n November, January, February and March; p r o v i d i n g a t o t a l 
s t o c k i n g of 464 head i n the f e r t i l i z e d f i e l d , or 1.98 acres per animal. 

Only 5-1/2 inches of r a i n occurred from the time the f e r t i l i z e r was a p p l i e d u n t i l the 
t e s t was t e r m i n a t e d on A p r i l 19, 1957. L i t t l e e f f e c t i v e r a i n f e l l u n t i l the middle of 
January and green feed was not a v a i l a b l e b e f o r e t h a t date. 

A l l c a t t l e were supplemented from the time they were added t o the f i e l d s t o u t i l i z e the 
dr y feed u n t i l February 13, 1957, when s u f f i c i e n t green feed became a v a i l a b l e t o c a r r y 
the c a t t l e w i t h o u t f u r t h e r supplementation. Because of v a r y i n g s t o c k i n g dates and num­
bers the supplement c o s t s per acre on the two f i e l d s d i f f e r e d s l i g h t l y . The supplement 
cost on the f e r t i l i z e d f i e l d was $3.25 per acre and was $3.91 per acre on the u n f e r t i ­
l i z e d f i e l d . 

I n order t o get an approximate value of beef produced by pasture alone, an attempt was 
made to remove the e f f e c t of the supplement. T h i s was done by d e d u c t i n g from beef p r o ­
d u c t i o n of each pasture an amount (@ 19^ per pound) equal i n value t o the cost of the 
supplement f e d . 

Since there was not enough r a i n a f t e r the t r i a l was s t a r t e d t o u t i l i z e a l l of the n i t r o ­
gen a p p l i e d , i t i s l i k e l y t h a t c o n s i d e r a b l e c a r r y o v e r e f f e c t of t h i s t reatment w i l l be 
observed d u r i n g the next g r a z i n g season. 



TENNESSEE KNOB TEST - T u l a r e County 

September 20, 1956 - A p r i l 19, 1957 - 210 Days 

I . TREATMENTS ( 1 ) ( 2 ) 

N u t r i e n t s / A c r e - Check N 5 0 

M a t e r i a l s / A c r e ' ' - 238 Am. S u l f . 
s cIlVw 1 F i e l d Size 800 600 

I I . STOCKING AND GRAZING 

Acres/Animals 
Sept. 20 - Jan. 18 2.63 2.38 (Oct. 13 - Feb. 14) 
Jan. 18 - A p r i l 19 2.48 1.44 (Feb. 14 - Apr. 8) 

f f ae r d l i c Average T 7 ^ 
?>isrtT , f 

Grazing Days/Acre 81.90 91.07 

t I I I . BEEF PRODUCTION Average D a i l y Gain .66 , . 8 0 

Beef produced/Acre 53.4 , 73.0 
^ l * ^ 3 v i i Supplement cost/Acre $3.91 $3.25 

Less Beef @ 19<i/lb 
b « i '.-M t o pay f o r supplement 20.6 l ^ ^ . ' Z l ' i a ^^-^ ^^^^ . . . ^ ^ ^ ' ' ^ I J t l 

Beef from Pasture o n l y 32.8 55.9 

^ Gain due t o F e r t i l i z e r 23.1 

# IV. EVALUATION • " — 

OT.fef e. Cost of F e r t i l i z e r 
M a t e r i a l ^- ' ̂  $6.19 
A p p l i c a t i o n 1.78 

[ V. FERTILIZER COST/POUND 

of E x t r a Beef/Acre 34.50 
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KARN BROTHERS TEST - Yolo County 

C a r l Schoner — Farm A d v i s o r 

T h i s t e s t was a c o n t i n u a t i o n of the one c a r r i e d o ut the p r e v i o u s year a t the same l o c a ­
t i o n . The e x p e r i m e n t a l area was l o c a t e d on open r o l l i n g rangeland near Brooks, some 9 
mi l e s n o r t h w e s t of Esparto on the edge of the Capay V a l l e y . The n a t i v e v e g e t a t i o n was 
composed l a r g e l y of w i l d o a t s , s o f t chess, bronco grass and b u r r c l o v e r . 

I n 1956, two f i e l d s were f e r t i l i z e d ; one w i t h s t r a i g h t n i t r o g e n and the o t h e r w i t h a 
n i t r o g e n p l u s phosphorus t r e a t m e n t . No e f f e c t of added phosphorus was observed. These 
same two f i e l d s were used f o r the 1957 dem o n s t r a t i o n , which was set up as a n i t r o g e n 
r a t e t e s t comparing 41 pounds versus 84 pounds o f n i t r o g e n per acre. The he a v i e r r a t e 
was a p p l i e d t o the f i e l d t h a t had the NP tre a t m e n t the p r e v i o u s year. The same c o n t r o l 
f i e l d was used bo t h years. Ammonium s u l f a t e was used as source of the n i t r o g e n and was 
a p p l i e d by plane on October 27, 1956. 

The t e s t was c a r r i e d out w i t h r a i n f a l l of 11.25 inc h e s , compared t o a normal of 16 i n c h ­
es. F a l l and w i n t e r drought was severe and co n t i n u e d u n t i l the mid-January r a i n s . There 
was not enough green feed f o r s t o c k i n g u n t i l February 19. 

The e x p e r i m e n t a l f i e l d s were stocked w i t h s t e e r c a l v es w e i g h i n g 425-450 pounds a t the 
r a t e of 3.5 acres per animal on the c o n t r o l ; 1.8 acres per s t e e r on the N40; and 1.3 
acres per animal on the N84 f i e l d . Animals remained i n the f i e l d s u n t i l May 31. Car­
r y i n g c a p a c i t y was increased from 30 g r a z i n g days per acre on the c o n t r o l t o 75 head days 
per acre on the h i g h n i t r o g e n r a t e . 

on the f e r t i l i z e d f i e l d s were g r e a t e r than on the con-
the most h e a v i l y f e r t i l i z e d f i e l d . I n t h i s the average 

g a i n per s t e e r was 66 pounds g r e a t e r than i n the c o n t r o l f i e l d . 

The c a t t l e were weighed on and o f f the t e s t f i e l d s a f t e r an o v e r n i g h t stand w i t h o u t feed 
or water t o e q u a l i z e any p o s s i b l e s h r i n k d i f f e r e n c e s . 
Beef p r o d u c t i o n per acre was more than doubled by the l i g h t n i t r o g e n t r e a t m e n t and more 
than t r e b l e d by the h i g h n i t r o g e n t r e a t m e n t . The increase per acre from N84 was not 
q u i t e t w i c e t h a t from N41. 

E v a l u a t i o n of r e s u l t s showsthat the e x t r a beef per acre on the f e r t i l i z e d f i e l d s was 
produced f o r a f e r t i l i z e r c ost of 11 - 12 cents per pound. The p r o f i t per acre, u s i n g 
a value of 20 cents per pound f o r beef and d e d u c t i n g the f e r t i l i z e r c o s t s , was $8.70 
f o r the Ng4 tr e a t m e n t and $5.58 per acre where 41 pounds of n i t r o g e n were a p p l i e d . 

Thus i n a year when r a i n f a l l was below normal, range f e r t i l i z a t i o n showed a g r e a t e r 
p r o f i t and b e n e f i t than i n the preceding year when r a i n f a l l was f a r above normal. Ap­
p a r e n t l y r a i n f a l l of 11 inches i n t h i s area i s s u f f i c i e n t t o make range f e r t i l i z a t i o n 
p r o f i t a b l e . 

Average da i l ' ' / gains of animals 
t r o l , w i t h ̂  the best g a i n s on 
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KARN BROTHERS RANCH - Yolo County 
101 Days - February 19 to May 31, 1957 

I . TREATMENTS Check Heavy N Light N 
Nitrogen/Acre — 84 41.3 
Ammonium Sulfate/Acre — 400 197 
Fi e l d Size/Acre 29 34 48 

I I . STOCKING AND GRAZING 
Acres/animal 3.33 1.35 1.78 
Grazing days/Acre 30.3 75.0 56.6 

I I I . WEIGHT GAINS 
Average d a i l y gains 

(Feb. 19 - May 31) 1.45 2.11 1.88 
Average gain per animal, l b s . 146.3 212.3 190.1 
Total gain/Acre, l b s . 43.9 157.9 106.6 
Increase over c o n t r o l , l b s . 114.0 62.7 

IV. EVALUATION 
Grazing income/Acre 

beef @ 20<̂  $8.78 $31.58 $21.32 
Less f e r t i l i z e r cost $10.70 $5.26 
Application $3.40 $1.70 
Total f e r t i l i z e r cost 

plus application $14.10 $6.96 
Net grazing income $8.78 $17.48 $14.36 
P r o f i t or loss 

from f e r t i l i z a t i o n $8.70 $5.58 
V. COST OF ADDED GAIN 

Per l b . beef I2.4(;i l l . l < ; i 
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This report has shown • • • • • * 

RESULTS OF CLIPPING TESTS ON ANNUAL RANGE 
w h i c h s h o w 

N I T R O G E N F E R T I L I Z E R S - p l u s P & S if n e e d e d P H O S P H O R U S & S U L F U R F E R T I L I Z E R S - on d e f i c i e n t s o i l s 

• m a k e more w i n t e r f e e d • i n c r e a s e growth of improved c l o v e r s 
• r e d u c e f r o s t d a m a g e • r a i s e P r o t e i n c o n t e n t of w h o l e f o r a g e 
• i n c r e a s e s p r i n g growth • may l a s t 2 or more y e a r s 

GRAZING TESTS WITH NITROGEN AND N P ON ANNUAL RANGE 
s h o w e d in 1957 

w i t h S h e e p 

from 119 to 219 P a i r D a y s / A c r e 

from 86 to 191 l b s . 

105 l b s . 

$11.43 

10.8^/ lb. 

$10.50 

I n c r e a s e d 
C a r r y i n g C a p a c i t y 

More Meat 
P r o d u c e d / A c r e 

' E x t r a Meat" due 
to F e r t i l i z e r 

C o s t of F e r t i l i z e r u s e d 

' P r o f i t per Acre!' 

from 34 to 79 H e a d D a y s / A c r e 

from 47 to 144 l b s . 

97 l b s . 

$10.96 

F e r t i l i z e r C o s t of E x t r a 

Meat P r o d u c e d / A c . Meat P r o d u c e d / A c . n . 3 ^ / i b . 

$7.47 
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