
EFFESCT OF N & P FERTILIZERS ON YIELD CF IRRmTED mSTURE 
Eacptressed as Poimds by Material Per Acre 

Lewis * Sacraiasnto County * 19?8 

FerHlissr Treatsaeats 1^8 iield of 1^8 Fertillaep . Cost per 
Oraes Ladino Total Ittdlfe&se CToet/Aci^ Extra Ton 

Check Check Check 1*215 1875 258 63lj8 

^320 5275 U079» 28 9382» 303U i 32.00 $ 21.09 

^160 Carryover U86U 2372 307 73l«2 994 16.00«* 
(5283 - 3 years) 

6.0li« 

2̂00 
% 

Ni60 %)0) 
^320) 7300* 265U U2 36U8 li5.30 2lt.78 

%60 %X) 611S^ 1129 HO 7358 3010 13*30 26.33 

L.SJDa - .05 1317 959 n«8» 136S 

^ Signlf leant3y ascre than the check. 

<i* Cost on 3-year basis froaa FĴQ̂ in 1956. 



£S7SCT GF N & P FERTILIZERS ON YIEID CF IRRIC2ATKD HLSTUBE 
Total ft'odttction Lbs ./Acre * In 3 Years 

Lewisj SacraBBHto County San Joaquin Loam 

Fertiliser Treatments Total* 
Cost/Aore 

Inerease TieM DUB to Treatnant Cost per 
Extra Ton 1«6 1957 B58 

Total* 
Cost/Aore 1^6 l95t 1958 ifotal 

Cost per 
Extra Ton 

none none QCHM 

8̂0 1̂60 3̂20 

^200 %80 %») 
^80 1̂60 P320) 
^00 ^Wo hix> 

•1U.33 

6.0U 

19.92 

29.6U 

none none QCHM 

8̂0 1̂60 3̂20 

^200 %80 %») 
^80 1̂60 P320) 
^00 ^Wo hix> 

^dtik 5963 63lj5 181121 

•1U.33 

6.0U 

19.92 

29.6U 

none none QCHM 

8̂0 1̂60 3̂20 

^200 %80 %») 
^80 1̂60 P320) 
^00 ^Wo hix> 

$ 56.00 

16.00 

115.00 

59.00 

2008 2775 30^ 7818 

2859 lli31 998 5288 

380ti W^?k 36U8 II876 
2965 nSO WIS hUO 

•1U.33 

6.0U 

19.92 

29.6U 

L.S.D. - Between Treatments 1̂28 1196 1365 *^ 

« With N d 12.3#/U). <t P (P20g} e lO^/Lb. 
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EFFECT OF N P FERTILIZER2 'J^ TOTAL YIEUD YB'LD : f SSPAPJlTE PASTUIffl SPECIES 

T o t a l Y i e l d of Forage as l b s . dry -weight per acre 

r t L l i ^ e r Pounds c l M a t e r i a l H&r/ested fit Each C u t t i n g 
Treatments June 11 J u l y 9 AUK . 2 Aug.27 S6(pt.27 Oct.. 2o Season 

Check 19U3 1937 399 378 352 58OI1 
PkO+UO 2121 2U?8 1133^ U98 Skh 515 9u 7383* 
P60 2367 ?li58* 1333̂  632* 500 li27 95 7812* 
Pl60 2li33 2581* 1398-fr 702* 683* 86 86"/>* 
N200 30145* 1801; 11̂ 2-̂  392 566+ 133- 776?̂  
N20OPS0 3h^> 2076 782^^ 712-* 138- 9606* 
L . S . D . 5% ^ 1030 337 221 200 310 77 _JJ^3,_ 

Y i e l d c i ' Grasses as lbs, dry v e i g h t per acre 

FertiliKer Pounds o f i ' ^ ^ t e r i a l Hkrvested a t Each G u t t i n g ' o t a l f o r 
Treatinente A p r . 30 June 11 July 9 Aug. 2 Aug.27 Sept.27 Oct.26 Season 

Check 1289 10ii7 312 155 196 186 37 3231 
13^6 I O 4 2 156 2I42 303 261 61 372ii 

P80 166U 12U3 21a ?UP 185 U-83 
Pl60 1388 9hO klS 230 277 293 3657 
N20O 2353* 686 571* 217 105- 536* 117^ 5087-* 
N200P8O 1010 716« 393* ii5ô ^ 731̂  ]-lu-+ 5877 ^ 

761 n .s . 208 121 2I9 70 r i m " 

Y i e l d o f Ladino Clover as l b s , d ry weight per acre 

F e r t i U z e r 
T r e e t m r t s 

Pourris o f M a t e r i a l Harvested at Bach Gut zing T o t a l f o r 
Season 

F e r t i U z e r 
T r e e t m r t s June 11 J u l y 9 A\i€. 2 J ̂ ug.27 Sept,27 Oct .26 

T o t a l f o r 
Season 

Check 2kl 51;2 2h2 116 106 122 11 1366 
^UO^liO 377 •76I4 366 163 175+ 219 31 2095* 
Peo i a o 92i i* 566* 270* 175-̂  213 28 2577* 
P160 380 l l i ^ i i * 6i4l* 30U* 339* hhS^ 31 328ii* 
^200 232 559 309 l o u 99 81 H i 1398 
»200P80 Ida 632 U58 315* 197* 196 22 2261* 
L . S J ) . S% n « 8 . 261 151 7k 131 n . s . 615 

Y i e l d of T r e f o i l as l b s , d r y v e i g h t per acre 

Fertiliser Pounds o f M a t e r i a l Harvested at Bach Cut^ t i n g Total f o r 
T r e a t laents Apr.30 Jui» 11 J u l y 9 Aug. 2 Aug.27 Sept.27 Oct.26 Season 

Check 1*07 3l̂ 8 183 128 76 hh 1 1187 
388 672 3U 93 66 32 2 1561; 
293 291 232 121 83 29 3 1052 

P16O 665 li97 282 168 67 k2 1 1722 
*200 U60 357 302 71 62 30 2 128)4 
N 2 O O P 8 O 565 h3h 272 75 65 57 2 li470 
- * . s j ) . 5J5 n,e, n . s . n . s . n . s . n .s . n .s . n . s . 

• Treatments a i g n i f i c a n t l y b e t t e r t h a n c o n t r o l 
+ Mot q u i t e s i g n i f i c a n t 



0
4 o 

9
^ O
 

m
 

c b 

r 
A

t
? 

00
 

r- I (/
I 0^
 

n o m
 

0 P
I fh
 

O
 





_ ^-vu. -yt _ J^n^ ^ /o^^ui^ 

A B a V ^' ^ /r/zzA^ji/ ^ Z / 

U^^^ CU^k ^32o ^/60 ^ ^ ^ ' m ^ /^/app. /^c^k/i 

T 2,X7/^ 3.Y/7 3 ? / / i005 :^.3zz s' 

2,690 y/y/ ¥0/3 y,/y/ 3,li3 Of^u^/2 7 

^ JO, V^O U S55 7fZ rU96 17905 />, ^Sf T I w y 
W_ 5vfo r^si^> 75/o9 6?/d ::SZ/xryS Ju/y 

^ ^5^ :^ l.Cr^ &52^ S..10Z duj^ II 

7oio/ %,cr^H 39,^^ 3^;^H '/psi 2l57h 

S95^ y^3'^ yt^?" "fSS^ 
^ ::ro9^ C77^ i^9S^ eti^ /o39^^yg^'^ 

977 ^7370^137^ i:i07 

fo-l-^l 5.034 7 .Dib 7/^7 ^57? l,(.r< (.,oii, 

ifU 2 073 3.59/ /,0Y& 

A^tmA 5.537 7 7/7 7Jf7 72-^:^ f / / 7 >̂/3 



TcrUy^^-s' lU3 %6od p^f 

/pcrfo:^ /S/9 2.SS/ 3.S0^ 19^ 

O^^/ /.SO 0 75 0'7S' 9.00 3.00 

G:̂ -̂ /e<4vo V, /Aog 7T/ //.ij /9.92 3o.S3 

;̂ 7̂ />̂ /̂/ xo3i 7.0/^^ 7J07 6,5/^^/y 6py^ 
/r/u^c.. ^ /.9iL 2.0 7^ / 5yy 4S97 / 0 yj 

T'Cfsi 36-59 '1^9 ^^-yo 30.96 

T^W if Si /7j3^q /i?/5* 
^ , 5 t / %oti i/^yoS 7.3s<f 3oto 



S¥0i3' ,^//7f ZZ90 7/797 

7.37/ /.m X3fy 3.0^3 7,S-8C 

MS7 rJ^cl ^UO ^%,^{^mf^ 

S.o^i 20/C 2/07 4^S77i 8i/5' ^,07^ 

A9ZZ 2.^71 /S^^f J,sy/ 7^fS 



|-/aA-v :̂>+ da \(T^(L 

^ June U fi^S^ Junt Ii- Hso 

_JS^-XJ/Y 9 _ _ _ _ _ _ _ J l z / y 26 

-2F o . ^ 2, /<^5^^ _ _ _ _ _ G / y ^ -
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CO-OPERATIVE EXTENSION WORK 
IN 

AGRICULTURE AND HOME ECONOMICS 
State of California 

a g 
• AM 

University of California 
and United States Department 
of Agriculture, cooperating 

University of California 
Agricultural Extension Service 

140 GIANNINI HALL 
BERKELEY 4, CALIFORNIA 

August 5, 1957 

Dear Glenn: ^ ^ . ^ a t a s g ^ i i i ^ ^ : . Ammm>r T- , •> . ^ ^ a . , . . . . , ^ . ^ ^ ^ ^ ^ - ^ ^ - ^ ^ - ^ 

I an; f i n a l l y f o r w a r d i n g t o you t h e chemical data obtained by the a n a l y s i s of samples 
t a k e n from the Lewis p l o t s l a s t y e a r , We have analyzed the grass , Ladino and T r e f o i l 
f o r nit -rogen and to ta l pr.osphorus and then "put t h e lorage back t o g e t h e r " t c show the 
changes i n n i t r o g e n and pnosphorus c ontent o f the whole f o r a g e . 

On page 1 are l i s t e d t h e values i n percent t o t a l n i t r o g e n of these t h r e e species a t 
each c u t t i n g . I f you w i s h a crude p r o t e i n va lue any o f these f i g u r e s may be m u l t i p l i e d 
by 6.25 to g ive you the percent crude p r o t e i n i n t h e d r i e d f o rage . l o u w i l l n o t i c e t t i a t 
t h e Ladino and T r e f o i l conta ined cons iderab ly h i g h e r percent t o t a l n i t r o g e n a t every c u t ­
t i n g date t h a n d i d the grass . You w i l l a lso n o t i c e t h a t t h e grass had the lovjest p r o t e i n 
content at the f i r s t and second c u t t i n g s . I d . w i l l r e c a l l t h a t the grass was q u i t e mature 
when harvested at the f i r s t c u t t i n g . The f e r t i l i z e r treatrr;ent a f f e c t e d the n i t r o g e n ( o r 
p r o t e i n ) content as f o l l o j s ; '^t t h e f i r s t cutting the tv7o n i t r o g e n t reatments increased 
the percent n i t r o g e n s l i g h t l y . Again t h i s same e f f e c t was observed on t h e f o u r t h and 
f i f t h c u t t i n g s . There i s evidence that the ?iSo t r e a t m e n t alsc increased tlie p i o t e i n 
content s l i g h t l y . 

Ne i ther Ladino o r T r e f o i l were aDoreciably a f f e c t e d i n n i t r o g e n content by a p p l i c a t i o n o f 
any f e r t i l i z e r . The whole f o r a g e , which i s what tJrie an ima l \mul6 e a t , was not s i p i i i f i -
c a n t l y a i fected a t any t i m e by any f e r t i l i ? e r t r e a t m e n t . A c t u a l l y the values where n i t r o g e n 
was a p p l i e d o f t e n tended t o be a l i t t l e l e s s t h a n i n the rK )n-nitrogff l i t r e a t m e n t s . 

VtrMle t h e n i t r o g e n content o f t h e grass was inc reased , p a r t i c u l a r l y a t t h e f i r s t c u t t i n g , by 
t h e n i t r o g e n f e r t i l i z a t i o n , i t was s t i l l so much l e ss t h a n the normal n i t r o g e n content o f 
tlje Ladino and T r e f o i l t i iat an increase i n amount of ^rass did not apprec iab ly a f f e c t the 
p r o t e i n content o f the t o t a l f o r a g e . We cou ld e a s i l y have a s i t u a t i o n where l o t s o f e x t r a 
grasc was s t i m u l a t e d , i t s p r o t e i n content i n c r e a s e d , and y e t t h e p r o t e i n content of t h e 
whole forage be decreased because o f t h e l a r g e r p r o p o r t i o n o f low p r o t e i n grass i n t h e 
m i x t u r e ^ 

The phDSpliorus c ontent e^q^ressed as t o t a l percent pnosphorus i s shown on t h e secorri t a b l e . 
Here t h e phosphorus content of g rass , Ladino and T r e f o i l were a l l c l e a r l y increased by 
added phcsphorus. The increases from the Pi60 r a t e were p a r t i c u l a r l y s t r i k i n g . The a p p l i ­
c a t i o n of s t r a i g h t n i t r o g e n had no e f f e c t one way or another t h ^ t amounted tc a n y t h i n g 
upon the phospriorus content of t h e f orage• ivhere bo th n i t r o g e n and phosphorus were a p p l i e d 
t h e phosphorus content o f the forage was Just about the same as the phosphorus content 



Glerni S, Goble ( cont inued) 
Page Two 

August 5, 1957 

o f the corresponding s t r a i g h t phosphorus t r e a t m e n t . I U i i n k i t i s s i g n i f i c a n t , Glenn, 
t h a t the percent phosphorus i n a l l spec ies , i n c l u d i n g grass , was c l e a r l y increased by 
t h e a d d i t i o n o f phosphorus. 

I f you w i s h to p repa id a simple t a b l e srowing how the phosphorus and n i t r o g e n content o f 
the forage was a f f e c ted by the t r e a t m e n t , the b o t t o n t a b l e s on pages 1 and 2 could be 
put t o g e t h e r t o do the j o b . 

On page 3 we have c a l c u l a t e d t h e amount o f n i t r o g e n harvested o f f i n the forage removed 
a t each c u t t i n g date and teve added up the harvest f o r the s i x c u t t i n g s as a seasonal 
t o t a l . I n the l e s t column i s shown the increase i n n i t r o g e n r e i i o v a l as a r e s i i l t o f f e r t i ­
l i z a t i o n . Xou w i l l n o t i c e t h a t the grass lemoved 67 pounds o f n i t r o g e n per acre w i t h o u t 
any f e r t i l i z a t i o n . Where 80 pounds P2O5 was applied 21 a d d i t i o n a l pounds o f n i t r o g e n was 
removed, i-̂ e cannot say witJi assurance whether t l i i s was because txie piicsphorus made the 
grass grow more o r because i t was a s s o c i a t i n g w i t h happy Ladino c l o v e r . Where 200 pounds 
c f n i t r o g e n was app l i ed throughout t h e y e a r , 60 a d d i t i o n a l pounds of n i t r o g e n was harvested 
o f f , or a recovery o f somewhat l e s s t h a n 30 p e r c e n t . I t h i n k i t i s i n t e r e s t i n g t h a t the 
ni trogen-phosphorus tree+jnent which showed an increase of 83 pounds o f n i t r o g e n per aci-e, 
i s almost e x a c t l y the sum o f t h e N200and Pgo separate t r e a t m e n t s . On the Ladino and T r e f o i l 
you w i l l note t h a t t h e a p p l i c a t i o n 01 n i t r o g e n had no apprec iable e f f e c t cn t h e uptake o f 
n i t r o g e n by these species and t i i a t the greatest uptake o f n i t r o g e n by t h e Ladino was where 
i t was s t i m u l a t e d by the a p p l i c a t i o n o f the h i g h e s t r a t e o f phosphorus. On the whole forage 
you w i l l n o t i c e that i f you add up t h e n i t r o g e n removal i n the P8O and H2OO t reatments you 
w i l l get almost e x a c t l y the same n i t r o g e n value as shown from the combined t r e a t m e n t . 

We have also c a l c u l a t e d the rerrioval o f phosphorus i n the forage o f each o f t h e species and 
c a l c u l a t e d the removal f o r t h e whole f o rage . There are s e v e r a l very i n t e r e s t i n g t h i n g s 
shown here . F i r s t , the grass f e r t i l i z e d w i t l i s t r a i g h t n i t o r g e n made enough e x t r a growth 
t o raaove cons iderab ly more phosphorus from the s o i l than the n o n - f e r t i l i z e d grass . You 
w i l l a lso see t h a t the a p p l i c a t i o n o f ohoepLorus, which had l i t t l e e f f e c t upon the j r o w t h 
o f the g r a s s , had a b i g e f f e c t upon the removal o f phcsphorus. I n other words , we have 
a p p l i e d phosphorus p r i m a r i l y to make our legumes grow. At t h i s l o c a t i o n at l e a s t h a l f o f 
t h e phosphorus was t a k e n up by the grass . I f you wish t o add the pi.osphorus removal by 
the grass w i t i i P80 to the phosphorus removal i n t h e N2OO t reatment you w i l l aga in come up 
i4ith almost e x a c t l y t i ie same t o t a l phDsphcrus removal as we obta ined frora the combined 
t r e a t m e n t . This you may aga in do w i t h the whole f o r a g e . 

I have also prepared two s m a l l t a b l e s on sheets 5 and 6 which summarize t h e uptake o f 
n i t r o g e n and phosphorus i n the pasture forage f o r the e n t i r e season. Sheet 6 I t h i n k i s 
p a r t i c u l a r l y i n t e r e s t i n g , s in c e i t shows where the added phosphorus went and by what 
species i t was removed. The P160 t r e a t m e n t , f o r i n s t a n c e , which contained 70 pounds o f 
a c t u a l phosphorus, contained I6 poundt more phosphorus per acre than the c o n t r o l . This 
was a recovery of o n l y 23 percent o f t h e added f e r t i l i z e r . Of t h i s I6 pounds you w i l l 
n o t i c e i f you f o l l o w the l i n e across t h a t the grass removed n e a r l y 7 pounds w i i i l e the Ladino 
and T r e f o i l reraoved about 9f pounds t o g e t h e r . 

Xou m y wish t o d iges t these f i g u r e s . A r t and I w i l l endeavor t o get t oge ther w i t h you and 
decide how best t o use them, i n a s t a t e p u b l i c a t i o n . I t h i n k one impor tant f a c t o r which 
you may wish t o cons ider i s the sumniary data on page 5 wii ich shows the t o t a l n i t r o g e n 
removal by v a r i o u s species f e r t i l i z e d w i t h d i f f e r e n t m a t e r i a l s . On t h e c o n t r o l 115 pounds 
o f n i t r o g e n was harvested throughout the y e a r . This aiuounted t c 969 poi iais o f crude p r o t e i n 
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w h i l e w i t h t h e Pgo t reatment 1372 pounds of crude p r o t e i n was h a r v e s t e d . 

I hope t h e data we get from t h e second y e a r ' s r e s u l t s w i l l be as n i c e as we have on 
these . I aj s o n y i t has taken so lon^: t c w o r k thefi up - i n f a c t t h e r e i s cons iderab ly 
more s t a t i s t i c a l t e s t i n g t o be done. I have i n d i c a t e d t h e L .S .D . on a nuniber o f the 
t r e a t m e n t s , -here t h e values are not w r i t t e n i n they have not y e t been determined , b u t 
w i l l be when we can get the t i m e t o do so . 

S i n c e r e l y y o u r s , , , 

W. E. K a H i n 
Extens ion So i l s S p e c i a l i s t 

cc : L . J . B e r r y *^ 
A r t h u r D. Haig 

• 



vnaa OF tRSATMEur ON % N i m ^ G E N OF IRKIGATED PASTURE FORAGE 

Levis * Sacramento Count/ - 1956 

Grass - Percent T o t a l Nitrogen at Ea<^ Cutting 

Treatment 1 2 3 h S 6 

A Check 1.80 2.00 . 2.1*1* , 2.77 ^ 3.1*9 3.16 
B PiiD • ijO 1.82 2.08 2.63 2.76 3.21 3.1*0 
C P80 1.77 2.12 2.1*7 3.01 : 3.02 . 3.09 
D Pl60 2.08 2.1*3 2.75 2.96 3.52 3.07 
E K200 P60 2.13 2.19 3.05 2.90 3.91 3.52 
F N200 2.15 2.30 3.06 2.87 3.78 3.1*6 

L»S»1̂ « .25 n . s . .10* n . s . .50 n . s . 

Ladino - Percent Tota l Nitrogen a t l e c h Cutting 

Treatment 1 2 3 h 5 6 

A Check 3.93 3.0ii • 3.3h ^- 3.57 , i t . l l 1*.27 
B FkO*hO U.59 3.19 V 3.37 3.71* I4.35 1*.1*5 
C P80 li.03 3.28 ^ 3.1̂ 3 . 3.79 1*.19 1*.1*2 
D P160 i t .05 3.1*2 3.1*3 3.9U i j . l 3 1*.1*6 
E N200 P80 3.32 3.35 ^ 3.79 : 1*.33 it.50 
F H200 3.6e 3.37 3.51 3.62 h.lS I4.I9 

LaL «D• n . s . 

T r e f o i l - Percent Total Nitrogen at Sacn Cutting 

Treatment 1 f 3 k 5 6 

A Cneck 3.66 2.71* 3.12 3.87 1*.05 3.88 
B Pî O • LO 3.91 3 . i i l 3.liO 3.80 i*.05 1*.1*0 
C P60 3;75 3.26 3.31* 3.81* i i . i 5 1*.27 
D ?160 3.83 3.31 3.1*8 3.91* 3.93 h.3h 
E N200P80 3.57 3.19 , a . 3.1*1 . 3.78 i*.09 1*.15 
F N200 3.57 3.10 3.37 3.75 l i . O l l . l l 

L«S»15« n . s . 

Whole Forage - Percent Total Nitrogen at Each Cutting 

Treatment 1 i r % 5 6 

A Check 2.U6 2.39 2.86 3.26 3.76 3.62 
B PhD • ho 2 .72 2.76 3.07 3.30 3.71 ; 3.91* 
C P80 2.1*2 2.68 3.02 3.1*9 3.61 3 .80 
D P l ^ 2.99 3.06 3.21 3.61 3.86 3.93 
£ N200 P60 2.56 2.73 3.13 3.3U l*.Ol* 3.75 
F N200 2.1*8 2.79 3.26 3.21 3.86 3.61 



WfWCt Of TRBATMSHT ON % PHOSPHORUS OF IRKIGATS3D PASTURE IX^RAGS 
Lewis - Sacrmmto County • 1956 

1^ 

Treatment 

C 

Check 
PliO • kO 
P80 
P160 
N200 P80 

- Percent T o t a l Pliosphorus at Each Cutting 

1 2 3 i _ k 

.21*2 

.320 

.3U1 

.395 

.335 

.201 

.222 

.282 

.370 

.293 

.201* 

.283 

.259 

.391* 

.267 

.279 

.356 

.357 

.1<06 

.305 

.305 

.1*55 

.387 

.1*53 

.293 

.1*03 

.356 

.li03 
,280 

r tt<X»u .ecu .«-'-'* ••^-f 
L . S . D . 

Ladino - Percent T o t a l Phosphorus at Each Cutt ing 

treatment 1 2 3 5 6 

A Check 
B PkO ^ 10 
C P80 
D P160 
1 N200 P60 
F N200 

.227 

.307 

.333 

.366 

.312 

.21*8 

.212 

.233 

.251 

.302 

.265 

.220 

.21̂ 9 

.276 

.291 

.331 

.370 

.253 

.262 

.351 

.325 

.3145 

.331* 

.282 

.321 

.305 

.3314 

.253 

.276 

.253 
•275 
.272 
.261* 

L . S . D . 

T r e f o i l • Percent Total Phosphorus a t Each Cutting 

freatnient 1 2 3 h 5 6 

A Cheek .181 .206 .217 .251 .260 .21*6 
£ PiiO •»• 1*0 .291 .217 .260 .301 .276 .279 
€ P80 .271 .21*2 .21*6 .265 : .293 .258 
B P160 .299 .300 .288 .290 .339 .281* 
E N200 P80 ^ ^ .251 .223 .21*5 .281 .293 .251* 
F N200 .275 .201* .216 .266 .255 .217 

Whole Forage • Percent Total Phosp]:K>ru6 a t Each Cutt ing 

Treatment 1 2 3 h 5 6 

A Check .226 .206 .227 .265 .268 .272 
B PiiO * kO .306 .226 .275 .31*8 .386 .338 
C P60 .332 .267 • .270 .327 .31*2 .300 
D P160 .367 .325 .31*9 .351 .381 .323 
E N200 P80 . .318 .272 .261* .315 .277 
F N200 .228 .221 .226 .271* .269 

L , S . D . .058 .o?5 .01*0 .022 .01*0 .021 



armjT OF TRSATiiBsr OH UFTAKE OF i^m/OEN BY PAsmE FDEAGE 

Lewis - I r r i g a t e Pasture - 1956 y 

G r w - Pouzxis Nltrogen/^'lcre at Sach Cutting Date 
Season 

Treatraeiat 1 2 3 1 f i Total Oaiu 

A Qseck 23.06 19.93 7.63 1̂ .28 6.68 5.73 67.31 
214.39 21.30 11.69 6.62 9.I42 B.87 82.149 15.18 

C P80 29.h9 25.77 I3 .U4 7.23 7.09 5.76 68.78 21.147 
D Pl60 28.82 23.28 13.05 6.80 9.75 8.83 90.53 23.22 
£ M200P80 52.55 21.70 22.18 11.29 17.53 25.81 151.06 83.75 
F N200 50.19 20.36 17.52 6.23 15.33 lft.lt2 128.07 60.76 

6.3U 2.97 

'jm^ Ladino - PouixSs Nitrogen/Acre at Each Cutting Date 
Season 

Treat iQSJit 1 2 3 it 5 6 Total Gain 

A C îoek 9.67 16.63 8.18 l4.1i* I4.36 5.21 148.19 
B Pi404i40 17.29 23.82 12.27 6.11 7.56 9.72 76.77 28.58 
C P60 16.58 30.21 19.09 10.21 7.27 9.5I4 92.90 hk.Tl 
D PI6O 15.06 39.23 22.01 12.00 Hi.014 19.86 122.22 7I4.03 
E N200P80 17.51 21.OI4 15.50 11.97 6.147 8.82 83.31 38.12 
F S200 8J43 16.77 U . O O 3.70 li.07 3.I45 k9.k2 1.23 

L . S . D . 9.I9 

T r e f o i l - Pounds Nitrogen/Acre at Each Cutting Date 
Season 

Treataent 1 2 3 h 5 6 Total Cain 

A ChecH lli.87 9.56 5.50 I4.53 3.09 1.66 39.21 
B Pl40*i40 li4.95 22.79 10.60 3.58 2.70 I.I1I 56.03 16.82 
c peo 10.95 9.h9 7.75 14.67 3.1*6 1.2i4 3 7 . ^ - 1.65 
D PI6O 2''.76 16.62 9.69 6.59 2.63 1.80 65.09 25.88 
1 N200P80 19.83 13.79 9.23 2.90 2.67 2.35 50.77 10.56 
F H200 16,39 U.OI4 10.08 2.71 2.146 1.23 143.91 I4.7O 

I J . S .13» n.s. 

V)lK)le Forage - Pounds IHtrogen/^xre at Each Cutting Date 
Season 

Treatinent 1 2 3 h 5 6 Total Gain 

A Check I47.6O I46.12 21.32 12.95 114.13 12.60 I5I4.7I 
B Pi40*l40 56.50 67.92 3I4.68 16.31 19.68 20.00 215.09 60.37 
C P80 57.03 65.I48 U0.28 22.11 17.82 16.53 219.25 6I4.53 
D PI6O 71.66 79.13 104.75 25.140 2 6.I42 30.50 277.86 123.1i4 
E II200P80 89.89 56.53 I46.91 26.16 28.67 36.97 285.13 130.I42 
F M200 75.02 50.20 36.60 12.614 21.86 23.10 22I.I42 66.70 



EFFECT OF TRfcATKm OH UPTAKE OF BiOSFiii&OS M PASTUEJS ^uEAGl Q 

Lewis - Irr igated Pasture - 1956 

1 

Grass - Phosphorus Uptake at Each Cirtting Dat« 
Saaaon 

Treatment 1 i t k 6 Total Gain 

A Check 3.16 2.09 .70 .1*3 .56 .55 7.1*9 
B PliO+UO U.12 2.36 1.27 .86 1.:^ 1.07 U.07 3.58 
C P80 5.68 3.56 1.1*1 .86 .93 .65 13.09 5.60 
D P160 5.1*7 3.1*7 1.88 .91* 1.27 1.17 11*.20 6.71 
1 M200P80 8.26 2.98 1.91* 1.20 1.1*7 2.06 17.91 10.U2 
F M200 5.1*3 2.02 1.21* mm 1.23 1.1*6 U.97 1*.1*8 

2.12 1.23 .51i .50 .60 .71 3.23 — 

LadiiK) « Phosphorus Uptake at Each Cutting Pate 

i 
Season 

Treatment 1 2 l i i 6 Total Gain 

A QhBCk 
B PltO+ltO 
C P60 
B P160 
E K200P80 
F N^O 

L.S.D. 

.55 
1.11* 
1.36 
1.35 
1.38 

.59 

1.17 
1.79 
2.32 
3.1*7 
1.71* 
1.26 

.61 
1.02 
1.63 
2 . U 
1.27 

.81 

M 
1.05 
1.06 

.29 

.31* 

.56 

.51* 
1.13 

.65 

.28 

.31 

.61 

.53 
1.22 

.52 

.22 

19^ 3ir 

3.28 
5.70 
7.26 

10.33 
6.62 
3.W 

2.1̂ 2 
3.98 
7.05 
3.31* 

.17 

727 .IT 

T r e f o i l - Ptiosphorue Uptake at Each Cutting Date 
Season 

Treatment 1 2 3 1* 5 6 Total Gain 

A Check .71* .71* .39 .20 .11 2.50 
B PiiO l̂iO 1.11 l.k^ .78 m .18 .09 3.87 1.37 
c pao .80 .71 .56 eH .21* .08 2.71 .21 
D P160 1.93 1.1*5 .82 .23 .12 5.03 2.53 
I N200P80 l . i 4 l * .95 .61* M .19 .11* 3.57 1.07 
f N200 1.01 .75 .65 .16 .07 2.83 

L.S.D. 

Whole Forage - Phosphorus Intake at Sach Cutting Pate 

4 Season 
Treatjaent 1 2 ? k 1 4 Total Gain 

B 
C 
D 

Check 
PUO+itO 
peo 
P160 
N200P80 
H200 

l*.i*5 
6.37 
7.81* 
6.76 

11.09 
7.03 

3.99 
5.57 
6.60 
8.39 
5.67 
l*.Oli 

1.70 
3.07 
3.60 
l*.8l 
3.87 
2.70 

1.05 
1.72 
2.06 
2.1*7 
2.1*7 
1.07 

1.10 
2.13 
1.71 
2.63 
2.31 
1.67 

.97 
1.77 
1.26 
2.51 
2.72 
1.75 

13.26 
20.63 
23.07 
29.57 
28.13 

18.26 

7.37 
9.81 

16.31 
ll*.87 

5.00 



TOTAL raROGEH UPTAKE IH HARVESTED IEEIGATS3 PASTURE FORAGl 

Levis - Sacnwoento U>unty - 195>6 oeason T o t a l s 

Treatment Grass 
Uptake o f M*in Harvested Forage 

Ladino T r e f o i l T o t a l 
Increase d i e t c Treatment 

T o t a l Grass Ladino T r e f o i l 

Check 67.31 i*6a9 39.21 I5i i .71 — — — — 

76.77 56.03 215.<^ 60.37 ; 15.18 28.58 16.82 

m 88.78 ^ 92.90 37.56 219.25 6U.53 : 21.hl I4U.7I - 1.65 

P160 90.53 122.22 65.09 ; t77 . 8 6 123.11* 1 23.22 7I4.03 25.88 

II200 P80 151.06 83.31 50.77 285,13 130.1A2 83.75 38.12 10.56 

11200 128.07 h9.h2 li3.91 221.142 66.70 60.76 1.23 U.70 
I 

• As pounds nitrogen/acr« 
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FERTILIZATION mALS 
The Lewis t r i a l was cont inued by A r t Haig , Glenn Goble, and Dr . W. E. 

I f a r t i n dur ing the 1959 season to determine i f the r e was car ryover f rom the prev i ous ­
l y app l i ed f e r t i l i z e r t r ea tments . As we were unable t o get a l l the c l i p p i n g from 
t h i s t r i a l , the seasonal t o t a l s are n o t con futed . 

The B and C treatments had rece ived a t o t a l o f 5^0 pounds per acre o f 
P20^ du r ing the l a s t t h r e e y ea r s . The prev ious years r e s u l t s i n d i c a t e d t h a t 120 
pounds of P2O5 per acre per year would be more t nan adequate f o r maximum c love r 
growth on t h i s pas tu r e . However, on ly the C treatment showed a s i g n i f i c a n t e f f e c t 
of app l i ed phosphorus on c l ove r y i e l d s , as one o f the B treatment p l o t s showed a 
severe moisture s t r ess dur ing t l ^ season. 

Phosphorus response o n Lewis I r r i g a t e d Pasture T r i a l i n 
S a c r a i T K n t o County, J u l y 1959. Phosphorus (560 l b . P2O5 
per acre ) on r i g h t , check p l o t on l e f t s i d e . 

iufgronony Notes - December, 1959 
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The grass f r a c t i o n showed a s i g n i f i c a n t increase i n y i e l d f r om the E 
t r ea tment . Th is was a r e s u l t o f the increased grass growth du r ing the prev ious 
three years f r om the heavy n i t r o g e n phosphorus a p p l i c a t i o n s . However, n i t r o g e n 
alone d i d not increase the amount o f grass as the l a c k of a v a i l a b l e phosphorus d i d 
not a l l ow maximum p r o d u c t i o n grass p r o d u c t i o n . I f a pasture s o i l i s d e f i c i e n t i n 
phosphorus, we can increase the grass y i e l d s w i t h n i t r o g e n , but t o maximize grass 
p roduc t i on i t i s necessary t o supply phosphorus v d t h the n i t r o g e n . A l s o the use 
of n i t r o g e n on grass means t h a t more c a r e f u l g raz ing management i s necessary t o 
prevent the grass f r om becoming t oo r a n k . 

LEVaS—1959 
Y i e l d s — L b s . o f Dry 14atter Per Acre 

1956 

Treatments 

1957 1958 

Ladino 
5/15 6/22 8/5 

1 2 3 1 
Grass 

2 3 
T o t a l 

1 2 3 

A Check 66ii 397 368 2li23 806 816 3007 1253 1219 

B ^320 ^160 856 ii57 UiiB 2 l i l 8 651; 887 3275 1115 I 3 U I 

u Peo Pl60 ^320 ].186 697+ 779+ 2267 887 686 3I453 1591 l i i 6 5 

D 379 220 3hh 2783 661+ 912 3163 90h 1291 

E 
^180^160 -100^320 776 712+ 529 3 5 l u ^ l l 6 5 ^ i i 2 5 ^ ii292+l877+l6U9^ 

F 
^200 ^ 8 0 % 0 0 3U7 191 305 2362 627 956 2li97 925 1262 

LSD (19:1) U25 256 238 n . s . n . s . n . s . 900 6OO n . s , 
Xa) This t reatment i s b e t t e r t h a n o thers a t 1 9 : 1 odds when i n d i v i d u a l degree of 

freedoms are checked, i . e . (E v s . o t h e r s ) . 

Fur thermore , i t should be noted t h a t use o f n i t r o g e n t o increase grass 
growth i s q u i t e d i f f e r e n t t h a n the use o f phosphorus t o increase c l o v e r g r ow th . 
W i thho ld ing phosphorus w i l l decrease c l o v e r s tands, w h i l e w i t h h o l d i n g n i t r o g e n w i l l 
not reduce grass stand as much, so t h a t pasture w i l l c o n t a i n p r o p o r t i o n a l l y g r ea t e r 
amount of grass , even though no f u r t h e r n i t r c ^ e n i s added. 

The r e s u l t s f rom t h i s t r i a l i n d i c a t e t h a t t o measure phosphorus response, 
i t i s necessary t o determine the e f f e c t o f f e r t i l i z a t i o n on c l o v e r y i e l d s r a t h e r 
t h a n on t o t a l y i e l d s . 

I t ' J ~? 

Agronomy Notes - December, 1959 ' / • 
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IRRIGATED PASTURE 

I r r i g a t e d pas tu r e , w i t h more than 700,000 acres devoted t o i t s use , cont inues t o be 
one o f C a l i f o r n i a ' s major c rops . Operat ing costs cont inue t o r i s e and the number o f 
c a l l s from pas ture opera tors t o farm adv i so rs f o r adv ice i n pas tu re management has 
increased . 

Farm adv isors are p l a c i n g g r ea t e r emphasis upon proper p l ann ing p r i o r t o pas ture 
estab l ishment i n order t o p rov ide f o r improved management p r a c t i c e s du r ing i t s use . 
Stressed as one o f the most impor tan t i t ems i s t h e i r r i g a t i o n and drainage system. 
Increased emphasis i s be ing p laced upon the value o f the p r a c t i c e o f r ework ing 
i r r i g a t e d pas tures a f t e r they have d e t e r i o r a t e d f rom severa l years use by i n c o r p o r ­
a t i n g them i n t o the crop r o t a t i o n system and p e r i o d i c a l l y r e p l a c i n g them w i t h a 
c u l t i v a t e d low water use c r o p . This i s done f o r a l ong enough p e r i o d o f t ime t o 
p rov ide f o r the c o r r e c t i o n o f water p e n e t r a t i o n problems and t o a l l o w f o r r e g rad ing , 
r e l e v e l i n g and redes ign o f t h e i r r i g a t i o n and drainage systems i f necessary p r i o r t o 
rees tab l i shment o f i r r i g a t e d p a s t u r e . 

F e r t i l i z a t i o n appears t o be one o f t h e management f a c t o r s which can markedly i n f l u ­
ence the p r o d u c t i o n and p r o f i t a b l e n e s s o f i r r i g a t e d pas tu res . County farm adv isors 
have cont inued the encouragement o f f i e l d research on the f e r t i l i z a t i o n o f i r r i g a t e d 
pastures and have cooperated w i t h Dr . A r t h u r Ha ig , Extens ion F i e l d Techno log i s t , and 
Dr . W i l l i a m E. M a r t i n , Ex tens ion S o i l s S p e c i a l i s t , i n conduct ing f u r t h e r f e r t i l i z a ­
t i o n t r i a l s . 

Sacramento County cont inued i t s work on i r r i g a t e d pas ture on San Joaquin loam. The 
t a b l e on page 31 shows the t rea tments used and r e s u l t s obta ined t h i s t h i r d year o f 
work . 

The i n i t i a l P l 6 0 ' t r e a t m e n t e s t ab l i shed i n 1956 was a l lowed t o c a r r y over w i t h no 
f u r t h e r t r ea tment aga in t h i s y ea r . A l l o ther p l o t s r e c e i v i n g phosphorus were t r e a t ­
ed w i t h e i t h e r 160 or 320 pounds b r i n g them a l l t o the same l e v e l o f phos­
phorus over a th ree year p e r i o d . 

The p l o t s r e c e i v i n g n i t r o g e n i n p rev ious years cont inued t o r e c e i v e a n i t r o g e n ap­
p l i c a t i o n except t h a t 20 pound increments o f n i t r o g e n were added a f t e r each harvest 
r a t h e r than the 30 pound a p p l i c a t i o n s used i n the second yea r . One h i g h phosphorus 
p l o t rece ived a heavy n i t r o g e n a p p l i c a t i o n f o l l o w i n g the J u l y harves t t o see i f the 
grass t o c l ove r r a t i o c o u l d be inc r eased . 

The P160 c a r r y over p l o t s cont inued t o show an increased y i e l d over the c o n t r o l . 
However, a l l o th e r phosphorus t r ea tments ou t y i e l d ed the Pl60 c a r r y over i n d i c a t i n g 
t h a t wh i l e an i n i t i a l a p p l i c a t i o n o f 160 pounds o f PgO^ i s adequate t o p rov i de n ea r l y 
maximum y i e l d s over a two year p e r i o d , i t w i l l no t p r o ^ d e s u f f i c i e n t phosphorus t o 
produce maximum y i e l d s over a th r e e year p e r i o d on San Joaquin loam. N i t r ogen alone 
produced on l y very l i t t l e a d d i t i o n a l forage over the check b u t when used i n combina­
t i o n w i t h phosphorus produced the g r ea t e s t forage y i e l d . The s i n g l e h i g h summer 
a p p l i c a t i o n o f n i t r o g e n t o . phosphorus t r e a t e d areas produced no more forage t h a n d i d 
the s t r a i g h t phosphorus t r e a t m e n t . 

Agronomy Notes - December 1958 



THE EFFECT OF N AND P ON YIELD OF IRRIGATED PASTURE 
J . Lewis Ranch—San Joaquin Loam—Sacramento County 

F e r t i l i z e r Treatments Seasonal Y i e l d s F e r t i l i z e r Cost Per E x t r a 
(Pounds o f P205/Acre) Increase ' Cost/Acre ($ ) Ton (̂ î ) 

1956 1957 1958 1956 1957 1958 1956 1957 1958 1956 1957 1958 1956 1957 1958 

Check Check Check 5,801; 5,963 6,3li7 — 

^h0*\0 ^320 %0^160 7,383 8,629 8,81;3 1,579 2,666 2,i;96 8.00 32.00 25.0C 10.13 2I1.OO 32.05* 

^80 1̂60 P320 7,812 8,738 9,382 2,008 2,775 3,035 8.00 16.00 32.00 7.97 11.53 21.00* 

1̂60 • ca r ryover 8,663 7,391; 7,3ii2 2,859 i , iua 995 16.00 — — 11,19 T.kh 6.0li*^ 

^200^80 ^80^160 N80P320 9,608 10,387 9,926 3, Soli l;,U2li 3,^79 38,00 Ul.38 iih.OO 19.98 la-.38 2U.58 

^00 %80 '̂80 7,769 7,lli3 7,358 1,965 1,180 1,011 30.00 25.38 12.00 30.00 25.38 23.73 

LSD a t the 0.05% l e v e l l,l428 1,197 l,i;12 l , i i28 1,197 1,U12 ! 

T 3 > 

C+CJ. 

• o C+ 
M CO 

The cos t o f P2O5 was computed a t 10^ a pound and N a t 15# a pound. 

-> From the r e s u l t s a l ready ob ta ined , i t i s expected t h a t these cos ts w i l l be reduced i n succeeding years by the 
ca r r y over e f f e c t . Th i s e f f e c t should l a s t f o r a t l e a s t t h r e e y e a r s . 

* «• The value shown f o r 1958 was obta ined by us ing the th r e e years* y i e l d s f o r - c a l c u l a t i n g cos t per e x t r a t o n . 
A l though no s i g n i f i c a n t c a r r y over e f f e c t was obta ined f o r the 1958 season, the r e was a s i g n i f i c a n t increase 
otrtained f o r two harvests and the l a d i n o p e t i o l e s s t i l l showed a h igher phosphorus l e v e l t h a n those o f the 
c o n t r o l . 

Agronoiry Notee - Decenber 1958 
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S t r i k i n g e f f e c t s o f f e r t i l i z a t i o n on the b o t a n i c a l compos i t i on o f pas tures was noted 
i n t h i s t h i r d year o f o p e r a t i o n . The r e d u c t i o n o f t r e f o i l was con t inued by a l l 
t rea tments and o n l y i n the check p l o t s was t h e r e any apprec iab l e t r e f o i l . Nigrogen 
reduced the percentage o f c l o v e r wherever i t was used . The g r ea t e s t r e d u c t i o n oc­
cu r r ed on 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 . Only on the s t r a i g h t phosphorus t r e a t ­
ments was the s tand o f l a d i n o c l ove r sus ta ined o r inc r eased . 

A phosphorus r a t e t r i a l e s t a b l i s h e d on t r e f o i l sheep pas ture on Lindsey c l a y loam i n 
Solano County l i k e w i s e r e s u l t e d i n a s t r i k i n g r e d u c t i o n i n t h e per cent o f t r e f o i l 
p resent and i t s replacement w i t h l a d i n o c l o v e r . Phosphorus was a p p l i e d as t r e b l e 
super phosphate a t the r a t e o f 0 , hS, 90, 180 and 360 pounds o f P^O^ per acre i n the 
s p r i n g o f 1958. A s i n g l e phosphorus r a t e o f 90 pounds PpOĵ  per acre was a p p l i e d i n 
the f a l l o f 1957. On t h e f a l l a p p l i c a t i o n p l o t t h e r e was 5 v i s i b l e grass response 
apparent on the f i r s t o f February and i t was no t u n t i l a f t e r t he f i r s t o f March t h a t 
growth s t i m u l a t i o n on the legumes was e v i d e n t . 

The t a b l e on page 33 i n d i c a t e s the t r ea tments used and r e s u l t s secured on the Solano 
County t r e f o i l p l o t s . 

The s p r i n g a p p l i c a t i o n s o f ?hS and P90 produced about t h e same amount o f increased 
growth over the c o n t r o l and were l e s s e f f e c t i v e than the a p p l i c a t i o n s o f Pl80 and 
P36O which were about equa l . None o f the s p r i n g t rea tments produced as much t o t a l 
forage as the f a l l a p p l i c a t i o n o f P90. Th is may w e l l i n d i c a t e t h a t t h e r e are p r o ­
d u c t i o n as w e l l as a p p l i c a t i o n advantages t o the use o f phosphorus on i r r i g a t e d 
pastures i n the f a l l . 

Agronomy Notes - December 1958 




