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HOTJ TO BiPROVE NAPA COUNTY PulMEUl® BY FERTILIZATION 

Range f e r t i l i s a t i o n raay be undertaken t o p rov ide a more adequate supply 
of forage f o r the l i v e s t o c k you now own or n o m a l l y c a r r y on your r anch . Or 
you nay w i sh t o increase forage p r o d u c t i o n t o permi t c a r r y i n g a l a r g e r number 
of aniiaals than be fo re , IJhichever i t i s , i n c r e a s i n g ranch income i s p robab ly 
your p r imary concern. 

Forage p r o d u c t i o n can be increased by f e r t i l i z i n g a l l range and d ry l and 
pasture i n Napa County. U s u a l l y the forage q u a l i t y i s improved a t the same 

t i m e . But you need t o be sure f e r t i l i z a t i o n w i l l pay o f f . 

I CONSIDER THESE POINTS 

Range f e r t i l i z a t i o n can pa^^ you b i g d iv idends i f you use good judgem.ent 
and f o l l o w these cau t i ons . 

1 . F e r t i l i z e on l y those areas where the r e i s enough s o i l t o h o l d mo is ture 
and prov ide good r o o t i n g f o r the forage p l a n t s . Avo id t h i n , droughty 
s o i l s . The^r d ry out so e a r l y i n the s p r i n g you w i l l not get f u l l r e 
t u r n on yom-* inves tment . 

2. F e r t i l i z e on ly open grass land or grass land w i t h w e l l - s c a t t e r e d t r e e s . 
You c a n H make m.oney f e r t i l i z i n g oalz t r e e s and b rush . 

3. Use f e r t i l i z e r s c on t a in ing on ly those p l a n t n u t r i e n t s needed. N i t r o 
gen and phosphorous are a l i i o s t always needed. To date we have not 
found any pr i i - iary potash or s u l f u r d e f i c i e nc i e s on rangeland i n Napa 
County. 

I4. Do not f e r t i l i z e more of your rangeland t h a t your l i v e s t o c k can use. 
As a r u l e , i t does not pay t o f e r t i l i z e more than J t o I / 3 of your 
t o t a l range area i n any g i ven year , 

5. Be sure t o take i n t o c ons i d e ra t i on a p p l i c a t i o n costs as w e l l as the 
cost of the f e r t i l i z e r when c a l c u l a t i n g costs aga inst expected bene
f i t s . I f you f e r t i l i z e i n order t o c a r r y more l i v e s t o c k , you should 
a lso take i n t o c ons i d e ra t i on the added cost of owning t h a t l i v e s t o c k 
i n c l u d i n g the i n t e r e s t on your inves tment . 

WILL IT PAY? i 

F e r t i l i z e r r e s u l t s v a r y g r e a t l y f rom ranch t o ranch and between s o i l 
types on any g iven ranch . T o t a l seasonal r a i n f a l l and the seasonal p a t t e r n 

of r a i n f a l l can a lso have good or bad e f f e c t s on f e r t i l i z e r r e s u l t s . These 
v a r i a t i o n s can have a bear ing on whether or not you w i l l b e n e f i t f rom r ange 
f e r t i l i z a t i o n . You may w i sh t o e s t a b l i s h a t e s t area on your ranch t o he lp 
dec ide . 

Over the past 21 '̂•ears the Napa County Fan",: A d v i s o r s ' o f f i c e has cooper** 
ated w i t h severa l ranchers t o run f e r t i l i z e r t e s t s . On the next two pages are 
the r e s u l t s f rom t h r e e of these t e s t s . They may he lp you decide whether or 
not you w i sh t o consider range f e r t i l i z a t i o n f o r your ranch . 
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j e s t Puesuits-

The f o l l o w i n g t e s t r e s u l t s i l l u s t r a t e th ree d i f f e r e n t reasons f o r range 
f e r t i l i z a t i o n . These a re ; 

1 . There i s a l r eady c lover growing on p a r t or a l l of your range but i t 
does not nake up a l a r g e enough share of the forage or the c lover does 
not grow v i g o r o u s l y enough. 

2, i iore t o t a l feed p r o d u c t i o n i s needed on the ranch t o make poss ib l e a 
l a r g e r n-ui,iber of anii i ials or t o more adequately feed the animals a l r eady 
on the ranch , 

3- More and b e t t e r q u a l i t y forage i s needed i n the w i n t e r and e a r l y s p r i n g 
t o reduce the need f o r e:cpensive supplemental f e ed ing . 

S i t u a t i o n 1 . There i s some bur c lover or i n t r oduced c lovers but you w i sh t o 
"increlts'e The c lover stand and/or malce the c lover grow more v i g o r o u s l y . 

Table 1 : liiaL'tiple Of How Range F e r t i l i z a t i o n Can Increase Forage 
P roduc t i on On Es tab l i shed Subclover Range(Jamison Canyon Area) 

Dry Ue ight of Foraje(^lbs.^ per ^cre)^ 
F e r t i l i z e r & Rate Per Acre Subclover ' Other Y e g e t a t i o n T o t a l Tncre^se 

No F e r t i l i z e r 270 hkO 710 
Sing le Superphosphate a t 500 

pounds per acre 1090 I36O 2h^0 y[x% 

Note; E f f e c t of the f e r t i l i z e r a p p l i c a t i o n i s expected t o l a s t 3 t o U years . 

S i t u a t i o n 2. You need t o increase the araount of forage produced on the ranch 
10 riiaJce"it poss ib l e t o c a r r y more c a t t l e or sheep. 

Table 2: E::aa'iiple of How Range F e r t i l i z a t i o n Can Increase T o t a l 
Forage & L i ves tock Income on R o l l i n g H i l l Range(Carneros Area) 

Per Acre Net Income' 
Pounds E::tra Value of Cost Per Gain Or 
Meat Produced the S::tra Acre of Loss From 

F e r t i l i z e r and Rate Per Acr^ Per Acre -"-^^-Fertilizer F e r t i l i z a _ b i o n 

50 l b s . n i t r o g e n , 60 l b s . phosphate 65 $13.00 $13.10 - $ 0 . 1 0 
100 l b s . n i t r o g e n , 60 l b s , phosphate l 8 5 $37.00 $22.65 $ l U . 3 5 

Days Grazing Y ea r l i n g Steer Rate 
F e r t i l i z e r and P̂ %te j^e^l '̂̂ cr̂ e J^'P^bS'TP^^'^^. PI, 9^?-P:JpF^P-7,. 

No f e r t i l i z e r 173 1.18 l b s . 
50 l b s . n i t r o g e n , 60 l b s . phosphate I 6 7 1.37 l b s . 
100 l b s . n i t r o g e n , 60 l b s . phosphate 280 1.7U l b s . 

-X- Valued a t 20^ per pound, 1955 value 
-x-x- F e r t i l i s e r cost p lus charge f o r a i r p l a n e a p p l i c a t i o n 

-x-x̂ (- IC3 days f rom Dec, 8, 195U t o June 9, 1955. Number of 
s t ee rs were ad justed f rom tij-.ie t o t ime i n each t e s t f i e l d 
t o assure proper use of forage and p r o t e c t animal ga ins . 
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S i t u a t i o n 3 . You \J±S\I t o avo id so much supplemental f e ed ing dur ing the t J i n t e r . 
By f e r t i l i z ' i n g a p a r t of the rangeland you can s u b s t a n t i a l l y increase e a r l y 
grass growth and ii'.iprove i t s feed va lue . 

Table 3*. E::anple of How Range F e r t i l i z a t i o n Can Increase 
Winter Forage Product ion ( Y o u n t v i l l e area) 

Dr;^ Weight of^^Forage (Lbs, p ^ ^ c r e ) 

T o t a l t o Jan, 7^1955 T o t a l t o Mar, 18,1955> Season 
^ ' o f Season ^ % of Season" " T o t a l 

F e r t i l i z e r & Rate Per Acre Y i e l d ' -To ta l Y i e l d T o t a l Y i e l d 

No f e r t i l i z e r l,Oi48 l b s , 35.8/^ 1,639 l b s . 56.0 2,927 l b s , 
80 l b s , n i t r o g e n , 60 

l b s . phosphate/Ac, 3^205 l b s , hh>l% U,372 l b s , 60.2 7.260 l b s . 
Forage Product ion 

increase 2,157 l b s , 2,733 l b s , [|,233 l b s , 
-x-E?ctra A.U.M, Feed from 

f e r t i l i z e r 2.7 3 . i| 5«3 
-x-x-Value of j i c t r a AITM 

as pas ture $8,10 $10,20 $15.90 
-x-)H^Value of E^ctra AUM 

as hay _ $21.60 _ . . _ . . . . '̂ ^2.UO 
Cost of F e r t i l i z e r , i n c l u d i n g *$FVer *acfe'Yor spr'e'a'di^^ ' ' " ' I p l 9 . 7 ' i i 

^ A,U,M, i s the ai-aount of feed r e q u i r e d t o m a i n t a i n a 1000 l b . animal f o r 
one month, A ,U. I I , stands f o r aniraal u n i t month, 

-x-x- The eictra forage produced per acre i s valued a t $3 per A,U,H. ( a c t u a l 
charge) i f i t s value i s based on s u b s t i t u t i n g i t f o r r e n t i n g 
a d d i t i o n a l pas ture a t t h a t p r i c e , 

-x-x-x- The e x t r a forage produced per acre i s va lued a t $8 per A.U.M. i f i t s 
value i s based on s u b s t i t u t i n g i t f o r vo lunteer hay a t $20 per t o n . 
An A.U. I I , equ iva l en t of good q u a l i t y vo lunteer hay would be 800 
l b s . or . i i t o n . 

KBILS OF FERTILIZERS Aim THEIR CE'UlzlCTERISTICS 

F e r t i l i z e r s can be d i v i d ed i n t o two broad t ypes . One type inc ludes 
the chemical f e r t i l i z e r s . The second type i s soraetimes r e f e r r e d t o as 
organic f e r t i l i z e r and inc ludes animal manures. 

Cher.iical F e r t i l i z e r s 

For range f e r t i l i z a t i o n , we are u s u a l l y i n t e r e s t e d i n n i t r o g e n , 
phosphorous, or b o t h , V/here s u l f u r i s d e f i c i e n t , t h i s element must 
a lso be s u p p l i e d . 



c o;:ao 

b i o x l iBdoT c l a a ..uX . i ^^r" T O X od-n:' X Tici-is' 

0^ , ;i;3:^c':',u bv .a•IT 3'-̂  

, ad j ; r b : ^ - . n d l r a ^ : ' . - - ^ . • ' -c.^D-i j-J 

-̂ .b , ( . r v . - ' 
V I bo :?ii.i;iboO 

09,^1$ bQ.O.r^ OL.b-. •'Xir---r:.3q 
bb:' .o-oj-b; bo ;j;;L?v-iOrO 

Oa.S,!(' OS.blq^ ob.b^ib -orb 3 3 
i ^ V . b i n i ' " " " i n i h J ^ e i q r -ooi 0 0 1 0 ^"V. : "•-^-.z , 0 0 0 b X K H o b to j - o b 

'iob. r i : r t i n r ,oi OOOi. ;̂  cb ^-)^:ior 0 1 b-^oi ^u.' . O - : , ; T . - O obb 0 : bUU,.. . 
.b.trOiO diotij b3!r:b;:s '^o : o'.,:o:^o . .^.b.- . . .:obo-;f ono 

.fejjbcr^' , b j , ' , b l e q Fb d-£ b'3: : lBv nb oooo ; ^^- '^r . : .o o;o?o;o;-. JioirbD::' ?>.dT 
:;;nbboo'j: 1 0 b bo of•i:b*:•c!•^c^8di:;r; '••on:-, oi . '-o.; -0 ^Xb bb [3---,sylo 

, 0 0 0 0 b 0 0 •o:;+;-;^:- I;>::obbbbb£; 
ab.c . I ' ' .U .b "iioq cb bej^Ii^v io^;; oooroo 'o ; o:y:7:b^ oydoio obT 

,nOu ' i s q Obb bj3 YSd loou.cr^fbov ' ;ob -b :v:,:b;.Tjjcl-'oooo3 ..;o ,>-?eiib ;;b ooboY 
bb^; on bTr^OK 0 0 0 ':^ooboolj- •;o,;x<-;.r;-: D'-.-'V :b:'-;.'''-obo":o .[.b^S-nS, 

. : 0 " - j b . ".C . ob i 

I a:.iTbTv{:iiTOb:vi-ro 

r o o ' b o n i ; '»cprb OiiO .OSLOV;'- 0^=^00.' 'ooj o:!n-: bo. ''.o. o; oobbo"0.o'*I 
joB-x-ioly'? -or-LLJorrrE f̂ b 9c:rv_b 'ooo'-o .bb . 0 ooo..;..i.boyo : b^'' 'in:;9d':; ^-ol^-'' 

,00OI;...O^-: b;; 'O.'.^ •' 0'. b:' 0 • 0 0 ^ bCb^-'iO'b obr!£5?./:0' 

0 i^2,£.[:d'iob ioobr,f&b; 

;.nor.o':vrbfT itb bo^tcDiebo.i oll.ojjso o'l/- oo _.j-."-...b',.:..-.ob o,..iX6"; yo : 
jsifif: JTr;->riDXo e i d j .do'ob..o-.b:.- r^. "xir'if.:ir. •o:^b' .b :•: b o'-' .oi^o'^obqocbq 

,'K>sLi]QLy od o;yU3 

I 



Page 1; 

The l a b e l s on cheraical f e r t i l i z e r s must show the percentage of each p l a n t 
n u t r i e n t . This i s sometimes w r i t t e n out i n words and f i g u r e s . Other t imes , 
the guaranteed anal j rs is i s shoT̂ m i n a convent iona l 3 - p a r t se r i es of ni:u7ibers. 

The f i r s t p a r t g ives the percent of n i t r o g e n j the second p a r t the per cent of 
P2O51 and the t h i r d p a r t g ives the per cent of potash as K2O. Someti^iies the 

t h i r d p a r t i s omi t t ed i f the f e r t i l i z e r conta ins no po tash . Three examples: 
16-20-0, 0 - 2 0 - 0 , and 10-10-5. 

Some Ĝ o:-,mion J'^ertJJ.izers^^Contajjiing Nitrog^en 

Symbols Used JEn The F e r t i l i z e r Trade 

F e r ^ t i l i z e r {% Ni t rogen) i/L^^^^Pilt®) (̂ ^ Potash) 

Ammonium s u l f a t e (21-0-0) 1 / 21 0 0 
Urea (U^-O-O) i|5-l|6 0 0 
/iiiimonim n i t r a t e ( 3 3 ; > 0 - 0 ) 33J 0 0 

1 / Contains 2k% s u l f u r 

_3oirie Coiiimon F^e r t i l i z e r s Conta in ing Phosghoroi^ 

Symbols U^ed I n The F e r t i l i z e r ^ rade 
N ' " P " ' ' K " 

F e r t i l i z e r {% N i t rogen ) 1? i3losjDha_te) iAJl2,\^^^J^) 

S ing l e superphosphate(0-20-0) 1 / 0 20 0 
Treble superphosphate(0- l i6-0) 2/ 0 U2-U6 0 

1 / Contains 1 2 ^ u l f u r 2/ Contains 2% s u l f u r 

Somê  Com.ion F e r t i l i z e r s ^ C o n t a i n i n g Both N i t r ogen & Phosphorous 

.§Zi££iSJi^^ The F e r t i l i z e r Trade 
N P " K 

F e r t i l i z e r _ _(AJ^i"^.^°sen) {% Phosphate) i^ZS.^^^} 

(Mono) iATiimoniur.i phosphate 
(11-U8-0) 1 / • n :.|i8 0 

/UiTiiioniwa phosphate s u l f a t e 
(16-20-0) 2/ 16 ao 0 

Diammonium phosphate (21-53-0) 21 53 0 
1 / Contains 2,6/5 s u l f u r 2/ Contains l^*h% s u l f u r 

SoLie M a t e r i a l s That^J.Ji l l JBujopJLjŷ  ^ u ^ ^ ^ 

M a t e r i a l _P^^_Qent ^ u l i ^ u r ^ 

Ammonium phosphate s u l f a t e ( 16-20-0) . 15»W 
Aramoniu^i s u l f a t e (21-0-0) 2h% 
Sing le superphosphate ( 0 - 2 0 - 0 ) 12^ 
Gypsum ' = 18.6^ 
S o i l s u l f u r ( e l a . i en t a l s u l f u r ) 99% 
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Organic F e r t i l i z e r s 

A n m a l or p o u l t r y manures, when p r o p e r l y handled, can be j u s t as va luab l e 
as chemical f e r t i l i s e r s f o r range iiaproveraent. Unless you produce the manure 
on your own ranch or know t h a t the manure was p r o p e r l y s t o r e d , r e s u l t s can be 
Kctremely v a r i a b l e , N i t r ogen content i s t h e most v a r i a b l e f a c t o r because i t 
can be so e a s i l y l o s t by evapora t i on , l e a c h i n g , or b o t h . The key t o m a i n t a i n 
i n g ma}cim-ui,i n i t r o g e n content i s qu i ck d r y i n g ( t o \$% mo is ture or l e ss ) and 
keeping i t d ry . 

P o u l t r y manure i s perhaps the most r e a d i l y a v a i l a b l e organic f e r t i l i z e r 
i n Napa County, Some poultryraen are equipped t o d e l i v e r and spread the manure. 
The cost of t h i s serv ice increases v r i t h the d is tance from the p o u l t r y f a rm . 

Value of̂  P o u l t r y Manures yis ^^P'p^^^B^P^ 'R^J^^^X. i / 

Chemical 
Ana l ys i s 
Dry Basis 

Q u a l i t y ^of I lanure %J\ V^P^ 

High grade droppings, .' 
d r i e d 

Good grade droppings , 
d r i e d 

Stock p i l e d k f en t en t ed 
Leached and stock p i l e d 

Replacement 
Value of 
N + P per 
Toil Jlp£lied 

5 . 1 6,5 $26 , l4l 

2 . 1 
1.8 

6,2 
6.2 
6.0 

2 3 . 3 1 
18,06 
17.10 

Less A p p l i 
c a t i o n Net Value 
costs Per 

2/ Ton Yar d_ 

$5.25 $21,00 $8 . i ;0 

5.25 
5.25 
5.25 

18.06 
12 ,81 
11.85 

7.22 
5.10 
5.26 

1 / Adapted from "Facts About Chicken Manure As A F e r t i l i z e r For Sonoma 
County Crops: Prepared by I f .E , M a r t i n , V i r g i l S t r a t t o n , & L loyd Han-jood 
i n 1963. 
2/ A p p l i c a t i o n cost nay vary depending on the d is tance frora the p o u l t r y 
farm t o your r anch , the araount d e l i v e r e d , the tijae of year , and the 
t e r r a i n on T/hich i t w i l l be spread. 

Value Of Other Animal Manures_For F e r t i l i z e r 1/ 

^PL^P. PeĴ ^ Ton _ ^ _ % J i ^ _ % P^Oî  . _. . . 

Da i r y Manure 2,0 O.U t o 0.9 O.Ii t o 0 .8 
Steer Manure 2.6 0,7 t o 2.3 0.7 t o 1.5 

1/ Adapted from "Mestern F e r t i l i z e r Handbook" pub l i shed i n I 9 6 I by the 
C a l i f o r n i a F e r t i l i z e r A s s o c i a t i o n , 

WJIT FERTILIZER TO USE km HaJ MUCH 

Fo£ S t i jnu la t in f ( Leguiae Foragg p r oduc t i on 

Leguraes, i n c l u d i n g c l o v e r s , are heavy users of phosphorous and SLi l fur , I f 
The s o i l i s d e f i c i e n t i n e i t h e r of these eleraents, legumes w i l l do very p o o r l y . 
IJhen the d e f i c i e n c y i s s u f f i c i e n t l y acute , legui'ies raay d ie out a l t o g e t h e r . 
Grasses seera t o get along on l ess phosphorous and w i l l soon crowd out the 
c lovers i f araple n i t r o g e n i s a v a i l a b l e . 
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On phosphorous d e f i c i e n t s o i l s , app ly s u f f i c i e n t f e r t i l i z e r t o supply 100 
pounds of P2O5 per acre . I f you are us ing s i n g l e superphosphate {20% P20r^) 
you 1-Jlll need t o app ly 500 pounds of the m a t e r i a l per acre t o y i e l d 100 pounds 
of P2O5. This v r i l l u s u a l l y l a s t from th r ee t o f ou r years when another s i i - . i i lar 
a p p l i c a t i o n should be made. As a genera l r u l e , i f your aim i s t o s t i m u l a t e 
legume growth on l y , do not app ly f e r t i l i z e r c o n t a i n i n g n i t r o g e n . I f aniraal 

manures are used, be sure t o graze c l o s e l y enough t o prevent grasses frora 
crowding out the c l o v e r . 

A l though ser ious s u l f u r d e f i c i e n c i e s have not yet been found on Napa 
County range land, i t i s always poss ib l e t h i s could become a problem. I f you 
f i n d a s u l f u r d e f i c i e n c y e x i s t s , use a f e r t i l i z e r or a combinat ion of f e r t i l i z 
ers t h a t w i l l supply t h i s p l a n t n u t r i e n t , M a t e r i a l s t h a t supply s u l f u r are 
l i s t e d on Page 1|. 

The f i r s t f o u r of the s u l f u r sources l i s t e d c on ta in s u l f a t e s u l f u r . This 
m a t e r i a l i s v e r y so lub l e and i s q u i c k l y a v a i l a b l e t o p l a n t s . However, because 
of the h i gh s o l u b i l i t y , s u l f a t e s u l f u r i s e a s i l y leached out of the p l a n t r o o t 
zone so t h a t l i t t l e reraains f o r the next year . 

When f e r t i l i z i n g s u l f u r d e f i c i e n t areas, i t i s adv isab le t o app ly e la i ien-
t a l s o i l s u l f u r i n a d d i t i o n t o other f e r t i l i z e r raa te r i a l s needed even i f they 
con ta in s u l f a t e s u l f u r . S o i l s u l f u r becomes sloi-rly a v a i l a b l e t o p l a n t s and 
w i l l l a s t 3 t o i | years . Coarser s o i l s u l f u r should be used i n con junc t i on 
TTith f e r t i l i z e r s c o n t a i n i n g s u l f a t e s u l f u r , 

Eleraental s u l f u r sraaller than 100 mesh w i l l produce r e s u l t s the f i r s t 
season. Coarser s u l f u r w i l l not become a v a i l a b l e t o p l a n t s u n t i l the year 
a f t e r i t i s a p p l i e d . One s u l f u r product i s raade up of severa l s izes of p a r t i 
c les so as t o be e f f e c t i v e over a p e r i o d of a few years . 

Where s i i l f u r d e f i c i e n c i e s e x i s t , 80 pounds of eleraental s o i l s u l f u r per 
acre should l a s t f o r 2 t o 3 years s t a r t i n g the year a f t e r a p p l i c a t i o n . S u l 
f a t e s u l f u r i n the f e r t i l i z e r s app l i ed f o r t h e i r n i t r o g e n and phosphorous con
t e n t w i l l supply the s u l f u r needs f o r the f i r s t season i f they c on ta in as 
much as I4O to 50 pounds of s u l f u r i n the r a a t e r i a l a p p l i e d per ac re . 

I f f e r t i l i z a t i o n r e s u l t s i n an e x c e l l e n t s tand of v i g o r o u s l y growing 
c lover , these legui-,ie p l a n t s w i l l f i x a l l the n i t r o g e n you need f o r optimui-i 
range forage p r o d u c t i o n , A good stand of c l over can hand you a bonus of $15 
wor th of n i t r o g e n each year^per acre . 

BE SURE TO ISEP CLOVH-l STANDS GPiAZED DaTN, THEY ITILL NOT PERSIST UNLESS GMZEBl 

For Inc r eas ing Forage Produc t i on To_SuppOTt Ho^e Anmals^jF^ew^Or^N^ 
Prese r i t ) " * ' ' * 

Most of our rangeland i s d e f i c i e n t i n bo th n i t r o g e n and phosphorous. I f 
you cannot seed the area t o c l ove r , you can increase forage p r o d u c t i o n by as 
rauch as three tines by app l y ing f e r t i l i z e r c o n t a i n i n g bo th N and P, Apply 
enough f e r t i l i z e r t o supply c lose t o 80 pounds of a c t u a l n i t r o g e n and 100 
pounds of P2C5, 

U s u a l l y , not raore than - I t o I / 3 of your t o t a l range area should be f e r t i l 
i z e d w i t h n i t r o g e n and phosphorous. I f a l a r g e r percentage i s f e r t i l i z e d , you 
raay have d i f f i c u l t y us ing the increased p r o d u c t i o n complete ly du r ing the f l u s h 
of sp r i ng gro^rth. This would l i k e l y prevent you from maicing a p r o f i t f rom the 
f e r t i l i z e r a p p l i e d . 
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»̂ ^7,o 7oq-r^^sq :.,o7C; o;7..oo:b- Xu bXioi ' 

UlMliBj bSa^lXJ TXX-Xi-b TOt̂  dJ.^' XbqX .Tb̂ '̂v XX-,XX' 7XbX:r: . X^-X'. \XX:"X ob b^bib X̂ : 

EQissj^i^J uV: xO 17^ 1) ^XBmh;b 7 1 0 . - -'x^o' ..X. X 7 0 , b X o 7 ' . - 7 " : oo,.oinX X:x-o7.7;X 'T'^^; 
"* ' • • ^ - • ' ' - ',y:ifi::};^rZ^ 

'IX , e / ' O i o b q c c d 7 Xn^ o^qoxo h i X T ^ - ' •, ooo X^';b7b :-:.,:7,b>q. 7 ' ' O : ../Sv-'b 
3S qd ;;xXjrrXx)Xc oq/^ioX oai-.;7;7:7 :-.7r' -7, .xoxc "X i7.o.o-. •:\X: oeoo :xornoo xoq 

qxqq;. , 1 br;B K dbob q n . t n x B b i 0 o^ '̂-qq -̂'-y -̂- qxXq.ixqo'. q.' 0 0. :x:̂  o-'-x-'b ox -'7.0^1 
OOI xojs noqciXxo X-!̂ >.,Xo7 X.. C I X X O ' T ' b- X '-x 10 q.qqo-- 0 X77X.L0-^xab xxxone 

,;;;bcX' be- xbo.joq-

^XxJ^'oX od bXjjcxk> ssx.^ oqxsx .r>x: .t ^o-:q 'lo Cb- oX 7 -.ixX :.7r^7:: r 77 O ' ^ . L X X X O X 

iJ'Oq ,b90lI£X*:7?l 0 : ; - g f ; 9 0 1 O a X ^ O ' ^ X . , ^ , 7 7 0 7̂  .X777 'q ;X.„. 77qOX : ' - .X ' 0 7 0 7 •^x.vi 
dsxjXX orbt 3n . r i j7n -{X?X^uqnoo i-o,X^p.oX'.xq oe;^^7pXv!.:iX -Xv ;7;..i.7.o qX_7^oXX'Xb y7X.b qo-: 
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The recoiiiixended aiiiounts of p l a n t n u t r i e n t s raust be used t o get p r o f i t a b l e 
r e s u l t s . There fore , i f c a p i t a l f o r f e r t i l i z i n g range i s l i i i i i t e d , f e r t i l i z e a 
sanall area at the recoimaended r a t e i n s t e a d of spreading the same amount of 
f e r t i l i z e r over a l a r g e r area. 

Here are a few f e r t i l i z e r s or f e r t i l i z e r combinations t h a t w i l l do the 
j o b f o r you ; 

a, teaoniuTii n i t r a t e ( 3 3 i - - 0 - 0 ) 2^0 t o 3 0 0 l b s , per acre 
S ing l e superphosphate (0 -20-0 ) 3 0 0 t o 5 0 0 l b s , 1 / per acre 

b , ium-aonium phosphate s u l f a t e ( 1 6 - 2 0 - 0 ) 5 0 0 l b s , per acre 

c, /uiTmoniwi s u l f a t e ( 2 1 - 0 - 0 ) I4OO t o 5 0 0 l b s , per acre 
S ing l e superphosphate 3 0 0 t o 5 0 0 l b s . 1 / per acre 

d , P o u l t r y m.anure (good grade) 3 yards per acre , 

1 / I f the r e i s l i t t l e or no c lover gro i r ing i n the area t o be f e r t i l i z e d , you 
may w i sh t o use the si . ia l ler ai,iount of s i n g l e superphosphate. 
Except ion : I f you i n t e n d t o r e - f e r t i l i z e the sane area y e a r l y , use the l a r g e r 
amount o f s i n g l e superphosphate. This l a r g e r aiiiount w i l l l a s t about k y ea rs . 
Dur ing t h a t t ime you w i l l need t o app ly a f e r t i l i z e r c o n t a i n i n g on ly n i t r o g e n 
on an annual b a s i s . 

Should you use a;-.]moniiun phosphate s u l f a t e ( 1 6 - 2 0 - 0 ) , you T T I I I need t o 
apply on l y ar.iriioniu-.i s u l f a t e or aimnoniu-.i n i t r a t e annua l l y on the same area 
dur ing the next two or three years u n t i l the phosphate i s used up . 

For Inci^eajsini^ ^ . ^ ^ i ' " "^^inter Forage Groifth 

E a r l y w i n t e r f o rage growth on Napa County rangeland i s u s u a l l y s low. 
Energy value of the forage tends t o be low, t o o . Both the v o l m e and q u a l i t y 
of the e a r l y forage can be increased by f e r t i l i z a t i o n . By f e r t i l i z i n g a r e l a 
t i v e l y sma l l p a r t of your range land, you can reduce or sometimes e n t i r e l y 
e l i m i n a t e the need f o r supplemental f e ed ing . 

App ly f e r t i l i z e r i n s u f f i c i e n t q u a n t i t y t o supply c lose t o 8 0 pounds of 
n i t r o g e n and 6 0 t o 1 0 0 pounds of ?2^^* qu ickest r e s u l t s , use f e r t i l i z e r 
l i k e ammoniii-,1 n i t r a t e , t h a t contains'^some n i t r a t e n i t r o g e n . Uee one of the 
f e r t i l i z e r or f e r t i l i z e r combinations (a , b , or c) i n the preceding s e c t i o n , 

mi TO APPLY FMITILIZER 1 

Commercial f e r t i l i z e r s can be spS'GGd w i t h ground r i g s or by a i r p l a n e . For 
ground a p p l i c a t i o n s , a l irae spreader type w i l l do the most even j o b . Broad
cast spreaders are a lso u s e f u l but have a tendency t o app ly more f e r t i l i z e r 
c lose t o the spreader than f u r t h e r ou t . This problem can be overcome by over
l a p p i n g each s t r i p s u C f i c i e n t l y . 

I f you use 2 k inds of f e r t i l i z e r , they must be premixed before spreading 
w i t h a ground r i g . I f you are c a r e f u l , you can mjz the f e r t i l i z e r s as you 
f i l l the spreader. For a i r p l a n e a p p l i c a t i o n , the two k inds of f e r t i l i z e r can 
be mixed i n the l o a d i n g o p e r a t i o n . 



rj IuJ^cXXo^jq C37 O J bO^l' 9C; ^PUId 0.;rr3.r\/OO JOOlq AO ?:0nO":-.r or^'••.O^bX 
X a s ' x i i o x o i J^o>j-j:r-:.rr a^nxx 3n,io.LLi..oo3]: ''::>l l:^"irBo XL ,; oo:.,'̂ ':;X'\-:o - oX ' - ooo 

10 X^iro'X^ o:.-:3r^ eXX onifcx^'o/-: X? X^QJon/ O X B I O ^ X X ^ C O X : iX oXX Xo i s ' :Z I X r . x 
,*.oo'ii: O'-'X .xo X ' 7 V 0 x ; o..oixXx3': 

PJXJ- OX X X O V cinriX oxoxXiinxo/.x- xoo.U:.ixx,o'; xo cxo '•XIxo-oX " xX •> x^"' oooX 
i-^r - '0-: : -0:^ 

^xx^ xsq . c d l OO?;: cc Xbo (0--"-q,-X;j xxxxXXo •;iX-.,orxxi 
oxoi i XOG '\ , o d l OCX no GX/' Xb-X.,-l: b3XfiOiXooXqo'•ox.'o -'X';xXX 

nx*^^ 'i^q . n o i OGX 'X-.Oi^::)oXxX!Xo-. o ^xX x:- ;q o-:.^xfrx^o". .X 

x x - s X 9 q •aXX OOX Xox • - X ~ I : X -/bo'Xx o xxX-oo*-:. #o 
o x o B xoq \  .oX.r o-X c.:-' LVo'. '-XiXX^ ocxo-o.-x; ^ ^xxoo.. 

.crrox x^q oX-xxq ' ' iobxxx o-co^ y • oo..-..xXXov: r O 

ir<-̂ q" ,b3 : xor .^xx^ } oc o t o^'i/j oXx xx -Xi.Xoo-^- X^YOXO O.. X . O . X : X ; ^ I x i " -v,v;q ;; '.x 

^euXfureoXqxeqxP oX:x-ro x xjo-ob xxXXio-^ xXb ^cx" oo A''O,OO "X'- '̂-

xo jx jx^ oxX sciif ,_qrxxoT B 3 1 B 'xot 0 0 Xi 0 • xxX--ox o ' ' , iox '" X x : q XX ; x o T O X O ; 
• C X S 9 ^ i i d-̂ /od̂ s XGBl I I o x Xnx'Oi-iS oxqoo l r L.;X * 3 qoo'i-q,;^- xo „X.aXo Xo b:Xo;:-y: 
n^qoXXxfi qlf ic, qnXnxxcLo.o Xf>o'-xxoxxX x q i x .0 .x̂  " x ^ x IJX" ; x (XJ 'x qid^^b 

, .'OA oxooo..' ox iv:-

oX oaori x x o u x^'q ^ (O-C^S-^Xl) O X B U X O eitxXqocoX: :.:xXxv:..-,- " ox x;.x: •.ZuoS.': 
XGXX xox:; :;O'T X^- xX lBx rx ' x ^^."oxx.X; 'X/xo; 0::,.:. -^n •-XoX/'xo x^oxxoxxc -,Xno ^:Xqqi"-

.:q.; xo;\ o r xX/^xqouXq oX:. IXXxx oxxox' oxooIX xo iv.x Xo ox o qx/o-"'. 

XXvXo- ' - -x^i'^<X-i xxXf:..-;. ••X'x:" ' ,::xxc'-••'xcx,;: o-X-

• u-̂ X:;̂  v:il£.xsx 3x bnxIo:;/x>x qXxo .X Xs7,;qi .-o XXxoxq x>i-XxoX x - X - l - q lxo : ; ' 
q X i l B x p biT/? f̂̂ -JLOV ^n.j Xd̂ oG »coX x x l - 0 0 0 o'..o:-X ^'-o/oX- - - . i " X^ ooJX- 0 :xx^x;.:' 

- ^ l o x £• onxoxIxXxD't qx ,nox.'^oxXoi-oX,: x^ .x-oxoxoxX . 0 -xo oqxoo'; oXv-x; X... 
q l x x ^ o x a noxO'^Oioxo xo ooj/box oo:v .c;oq ,oxxXx*o\?o ZK-.rr '-.o bxx. : .Xix.-.o- xXxx x: 

. ox:oe ' - -X0'X'9.xx.Xqxx-. -ixX; 'o:ox oXX vXxriXxxi'e 

Xo sbrux q OB oX ooofo qxqqi.rx ^X 'x-"Xoix.oo :x .0x0 :.b: .x': •0-0... X I J X - - ; X q Xqq> 
i s s x I i X x g l ar;x .qxXuooox Xoox-Xx:.. x 'X ' -•--•x' i c o'̂ /o oq b"o 0:' XX xxx xx^-xo'x£i 

edX Xo ono o^U ^noqcxXX;: 3Xxxx.X; -v; o'^orXxox' oorbi" 7xXoiX;,x irxxv.oo-fx -'.̂ 'X.' 
•noi- tooc qxxDOor?xc oXX xx 7 xo , ." ^.x r--: XxXxxooo ; ::' Xv'X-': "̂ x xooxXX'-x.,':, 

x c ' i . e n ^ x r x x B qX xo aqxx iXix^;.,;. XXXo ' o - o - p . x o : . . '•xooXro:>:-o.E.'.>.'OxXrni;,r..^ 
-xBGiX n d o ^ nc»v=̂  Xocia eXb C J . i .XX' c;--q! X • 0 0 9 ' r q o o:X- 0 q x ~ r ' jXuXoXxqq i i rxo'-.o:q 

i 3 ^ X I x X i o i 9100; xlq^'B cX qo:ToXx--X uxc Xo x x x ; •••'OL • 0x0 oxooo-o'-oo Xro ; , 
-*xovG •x;d ^rffoc'OT'"- e'"'' xi}'?' xfslcXvx • o..x:o x--iXxx!x. xoX:" 00" o;xxq' 0 X' . ooo.£o 

^v.XX'--' oX..''Xoo qooxio XOB'., XO ;-._qx 

qxxxxoxqn c-'ribrx:! oaxoirixxa xo X^//:: T ' - ; ' . : X --tlXX-o. X Xo oxo/x' 
xcq s x oxs : i . L I . rXX9X '-̂ Xo : O X ; X B O ..OO- ,.̂ .o OXXO GXX X - ; v v X - Xxx-;.,x s ••roi 

xso xo:^ oilU-xx'L X' "^^ofhl ^xX n . o o . r ' i o ' - . x;L ^ox o o L O . / b ' " x c o . : ' x " - e x q o o-'X .Xi X' 



Page 8 

For a i r p l a n e a p p l i c a t i o n , weight must be reduced t o a minimum t o keep 
down cos t s . Use f e r t i l i z e r s w i t h the h ighes t poss ib l e analyses. Here i s an 
example of two f e r t i l i z e r combinations t h a t w i l l y i e l d close t o 100 pounds of 
n i t r o g e n per acre and 50 pounds of P20^. Note the d i f f e r ence i n t o t a l we ight 
of f e r t i l i z e r . 

M i x t u r e One 

F e r t i l i z e r M a t e r i a l P l an t N u t r i e n t s 

250 l b s , aiiTx.ioniiim phosphate s u l f a t e 
(16-20-0) 

300 l b s , arffiioniui-i s u l f a t e (21-0-0) 
" I^O^lhs. T o t a l f rom the combinat ion 

ho l b s , N + 50 l b s , P20^ 
_^3 l b s . N 
103"lbs'." N + 50 l b s , P20^ 

M i x t u r e Tvjo 

F e r t i l i z e r M a t e r i a l P lan t N u t r i e n t s 

100 l b s . diarx-ionium phosphate (21-53-0) 
180 l b s . u r e a ( I i5-0-0) 
280 Tbs'. T o t a l f r o i i i the combinat ion 

21 l b s . N + 53 l b s . P20^ 
81 l b s . N 

102'" lbs, ' N "+ "53 l b s , ' *P20^ 

S i m i l a r l y , i f on ly phosphorous i s needed, consider the d i f f e r ence i n 
we ight of f e r t i l i z e r per acre t o supply 100 pounds of P20^ per acre . 

F e r t i l i z e r 

S ing l e superphosphate 
Treble superphosphate 

20,^ 

Lbs. F e r t i l i z e r 
Needed Per_Acre 

500 l b s . 
222 l b s . 

FuiNCHERS HATE HELPED DEVELOP THE ! 
i BFOm-L/lTION IN THIS PUBLIG.1TION I 

M i t h o u t the cooperat ion of many ranchers i n the county, i t 
would have been i^-.ipossible t o gather a l l the i n f o r m a t i o n needed 
f o r a p r a c t i c a l range iiuprovement p u b l i c a t i o n designed t o f i t 
Napa County c o n d i t i o n s , I have drawn f r e e l y on the experiences 
of many ranchers who have go t t en r e s u l t s from f e r t i l i z i n g range-
l a n d . Some have a lso cooperated w i t h f e r t i l i z e r t e s t s . These 
have y i e l d ed much s p e c i f i c i n f o r m a t i o n on f e r t i l i z e r r e q u i r e 
ments i n Napa County. 

For a l l t h i s h e l p , I am most g r a t e f u l . E s p e c i a l l y , I w i sh 
t o aoknoiTledge the he lp g iven by the f o l l o w i n g : 

D. E. Alexander 
Malcolii i Brown 
Marv in Fagundes 
Herbert Gunn 
Leonard Page 
Wi lbur Stewart 
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