EFFECT OF N & P FERTILIZERS ON YIELD OF IRRIGATED PASTURE
Expressed as Pounds by Material Per Acre

Lewis - Sacramento County - 1958

FEFETTizer Troatuonts IET YR T958 Tertiliser Gost por
19561957 1958 a6 efol. Total THE¥else  Cost/Acre | Extra Ton
Check  Check  Chsck L215 1875 258 6318 - - -

Pgo Pigo Paog 5275 Lo79% 28 9382 3034 $ 32.00 $ 21.09
Pgg  Carryover 486l 2372 107 73k2 99l 16,008 | 6.0Ux

(5283 « 3 years)
Na00 Mg  Mipo)

Feo Piso  P3o0) - 7300% 265) L2 9996% 3648 15 .30 21,78
%00 T Moo 6119% - 1129 110 7358 1010 13.30 26.33
LEDe » 005 1317 %9 RNeBo 1365

# Significantly more than the check.
## Cogt on 3-year basis from Pygg in 1956.



EFFECT OF N & P FERTILIZERS ON YIELD OF IRRIGATED PASTURE

Total Production = Lbs.[Acro = in 3 Years

Imd.s. Sacramento Counby - San Joa@—:ln Losm

L.S.D. = Between Tmatmenul

Fertilizer Treatments Totaln ~Tnorease Yis1d Due to Trestment Cost por
5 5T 1958 Cost/Acre Total Extra Ton
none nons nore - | Bage| 5804 5963 6345 18112 e
Pgo Pigo Pasg $ 56.00 2008 2775 3035 7618 $14.33
P1so - - 16.00 2859 a3 998 5288 6.0
. _
Pag ﬁ;gg :;gg; 115.00 380 K2l 3648 11876 19.92
1,28 1% 1365 - -

# With N @ 12.34/1b. & P (Py05) @ 104/1b.



S5-YBAR SUMMARY OF EFFECTS (F N AND NP FERTILIZERS ON BEEF PRUDUCTION

) _ IS5 Tests
19535l 15511-55 195556 195657 195758 In 5 Yrs.
Mumber of trials. - o ¢ o o I 9 13 10 3
Wumber acres in all trials. . 1118 175k 25h3 1197 1088 13,700 Ac.
Grazing Days per acre Av, Values
Controle 6 o o ¢ o o o o o jhdayg ho ma 37 daya 3h d”‘ h3 (ms 37.6
"Best® Treatment . . . . 76 days 90 days 90 days 79 days 111 days 109.2
Meat produced/acre
COntrOI. R RN R PR PO 55-8 ]bs. 6'4.0 JbSo &loe lbs. h7c2 ibs. 6506 leo 59-5 hs.
Fertilized . ¢« « o o o o o 158.6 lbs. 188,0 1bs. 162.1 Ibs, 1.2 1bs. 172.1 lbs. 165.0 lbs.
Increase/acre 102.8 Ibs,  124.0 lbs. 97.3 1bs. 97.0 lbs.  106.5 lbs.  105.5 lbs.
Average fertilizer cost/acre
.(If‘xlo application) e © o © 313009 315069 315093 $m¢96 811053 $13°hh
Fertilizer cost/lb.
Extra Baef/acmu e o © o o 1207¢ 120“ 160h¢ :Ll«}é 1008¢ 124?3¢




0,
e _YiEws oF LRIICATED [Bs7ess

WitHovr  FerRTIL129TieN

—
-1

-F_‘Rno—- yo/a ?lf")/ ibsfAc

. ,
S

Oy
O

v
!
X 40
3 v
A2
% =
" Jo
L
~
3 2 _—
=10 e
s ~Place 3155 byfie \
«\r\
— L T SR
W Yo 60 W leo 200 Ho bo %O Fep 0O %,
/| e )

| l | l
| |
APRIL ’MAY I:J'UNE ( Jury lﬂuGUST ]SEDT @

' f Mo ccH




or P on Yieto or Lapivo mxﬁ_qm,\,ﬂ._
r@/\\sw.ﬁ M-.\p 1&3%%249 ﬁD MQ hu T e,

o =y A

e Yislod  IxcrissE
ol 366

(4owus 2095 +729

Pse 257  +i241

“1T >

o 325z #1916

—
CFFECT

MARCH | APRI- | MAY | JUNE [Joiy JAvsust[Serr. [ Oer |




(6 b

Lewis - Sec (s G Yl(“o(c/ JV“‘]GDJ ‘03&/0'&

g ths -
i 70
g b0 [ RN . <
1 ~ ~G 41835
:§ & 323/ AN ; g7
i . 2877
i g0 ,\\ CHEC )( 13 u% S80 / 73 \ £ )
‘\9\1 8 \ K g7 . ! ‘\\ 80 /'T 1C52 -
\,] ol TN / GnrASS
é 5 GRASS / e \
;/ ////, - <~~\\ ~
: } ,/ .
éﬁ ot "'Z;;::\ — |/ Lavino -
{ 10 ~——— \\\\\ / / —_— B N T ‘\ B
Thspern T \_ o e
0 ' — Ol . e
g s N
g q0 f \
A\ a G 50877 ,f \\ G 5877
B - N L 1398 ¢ 7769 [ N, e 22615 2605
2 \ 200 (@] )
“w 00 |T /1284 } T /1470
N e |
2 |
> |
Bl P
3‘ yo \ GRAss
; 30 = B \\_/A ,/\
W / o \ \
W / N
% / \Lﬂomo \\‘ \
< 10 i i S S T \
>TJ T’Rn’vu TRevoiL S \..\ :
N : e

3%¢»1T~% ’Aug. tSeﬂ' Ocr, T

‘ v
Moh.,‘ﬂpm/ IMa.g_




\ ESFECT GF N & P FERTILIZERS ON TOTAL YIEID % YTEID OF SEPARATE PASTURE SPECIES
LEWIS - SACRAMENTO CUUNTY - 1956
Total Yield of Forage as lbs. dry weight per acre o

;rtilizger Pounds of Material Hasrvested at Bach Cutting __Yotal
Treatments Apr, 0 June 11 July ? fug, 2 Aug.27 Sept,27 Oct.c0 |Season
Check 1943 1937 Th6 399 378 352 Ly 5804
PL0+L0 2121 2478 1133« 498 Skl 515 94 72383#
P80 2367 258+ 1333# 632% 500 L27 95 7812%
P160 2433 2581 1398 T02% 683% 780 86 866 3%
N200 3045% 180k 1182# 392 566+ 6lT+ 133+ 7769%
N _ 3468x 2076 lihbw 7823 712 98lyx 136% | 9608
L.5.D. 1030 500 337 221 200 30 77 LB

Yield of Crasses as lbs,., dry weight per acre )

Fertilizer Pounds of Material Harvested at Each Cutting Total for
Treatments Apr.30 Jupne 11 July 9 Aug, 2  Aug.27 Sept .27 Oct.c® |Season
Check 1289 1047 312 155 196 186 37 3231
Po+L0 1356 1042 Ls6 2h2 303 20k 61 372k
Pgo 166l 1243 Shlyx 21 242 185 ol 14183
P160 1388 9Lo 75 230 277 293 °h 3657
N200 2353% 888 571 217 LOS+ £ 36% 117% | 5087”7
N 2L62x 1010 718% 35 3% 1,503 731% 114+ | 5877 *

oSeDe 761 NeB . 208 121 pan 219 70 1284

Yield of Ladino Clover as lhs. dry weight per acre
Fertilizer Pourds of Material Harvested at Each Cutting Total for
Treatments Apr.% June 11 July 9 Aug. 2 hug.2] Sept 27 Oct.2b | Season
Check 2L7 S42 2L2 116 106 122 11 1386
Py0+l40 377 764 366 163 175+ 219 31 2095+
Pgo 110 g2l 566 270w 175+ 213 28 257T*
P160 380 1lhlx 6l 30k 339 LL5» 3 328l
¥200 232 559 309 104 99 81 in 1398
N2oooP80 Lid 632 458 315% 197% 196 22 2261%
L.5.0. 5% n.s.(P's%) 317 261 151 4N T34 n.s. | 615
Yield of Trefoil as lbs, dry weight per acre

Fertilizer Pounds of Material Harvested at Each Cutting Total for
Treatments Apr.30 June 11 July 9 Aug, 2 Aug.?7 Sept .27 Oct.26| Season
Check 407 348 183 128 76 Ll 1 1187
PLo+i0 388 672 31 93 66 32 2 1564
Pgo 293 291 232 121 83 29 3 1052
P150 665 L97 282 168 67 L2 1 1722
N200 Lo 357 x2 71 62 30 2 1284
N200P80 565 W3y 272 75 65 57 2 | w0
d.sm. 5! DLSQ gg-s. n.S. DoS. n.S. H.B. n.S. n.S.

# Treatments significantly better than comtrol
+ Not quite significant
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Agricultu xtensi i
University of California gri ension Service

and United States Department
of Agriculture, cooperating

140 GIANNINI HALL
BERKELEY 4, CALIFORNIA

August 5, 1957

Mr, Glenn S. Goble
310 0ld P, O, Building
7th apd X Streets

~Sacramente’ 2, California

Dear Glenn:

I an finally forwarding to you the chemical data obtained by the analysis of samples
taken from the Lewis plots last year, We have analyzed the grass, Ladino and Trefoil
for nitrogen and total phosphorus and then "put the forage back together" to show the
changes in nitrogen and phosphorus content of the whole forage.

On page 1 are listed the values in percent total nitrogen of these three species at

each cutting., If you wish a ecrude protein value any of these figures may be multiplied
by 6.25 to give you the percent crude protein in the dried forage. You will notice that
the Ladino and Trefoil contained considerably higher percent total nitrogen at every cut-
ting date than did the grass. You will also notice that the grass had the lowest protein
contert at the first and second cuttings. You will recall that the grass was quite mature
when harvested at the first cutting. The fertilizer treatment affected the nitrogen (or
protein) content as follows: At the first cutting the two nitrogen treatments increased
the percent nitrogen slightly. Again this same effect was observed on the fourth and
fifth cuttings. There is evidence that the P140 treatment also increased the protein
content slightly.

Neither Ladino or Trefcil were appreciably affected in nitrogen content by application of
any fertilizer. The whole forage, which is what the animal would eat, was not signifi-
cantly affected at any time by any fertilizer treatment. Actually the values where nitrogen
was applied often tended to be a little less than in the non-nitrogen treatments,

While the nitrogen content of the grass was increased, particularly at the first cutting, by
the nitrogen fertilization, it was still so much less than the normal nitrogen content of
the Ladino and Trefoil that an increase in amount of grass did not appreciably affect the
protein content of the total forage. We could easily have a situation where lots of extra
grass was stimulated, its protein content increased, and yet the protein content of the
whole forage be decreased because of the larger proportion of low protein grass in the
mixture,

The phosplorus content expressed as total percent phosphorus is shown on the second table.
Here the phosphorus content of grass, Ladino and Trefoil were all clearly increased by
added phosphorus. The increases from the P60 rate were particularly striking., The appli-
cation of straight nitrogen had no effect one way or another thet amounted to anything

upon the phosphorus content of the forage, Wnere both nitrogen and phosphorus were applied
the phosphorus contert of the forage was just about the same as the phosphorus content



Glenn S. Goble (comtinued) August 5, 1957
Page Two

of the corresponding straight phosphorus treatment. I think it is significant, Clenn,
that the percent phosphorus in all species, including grass, was clearly increased by
the addition of phosphorus,

If you wish to prepare a simple table showing how the phosphorus and nitrogen content of
the forage was affected by the treatment, the bottom tables on pages 1 and 2 could be
put together to do the job,

On page 3 we have calculated the amount of nitrogen harvested off in the forage removed

at each cutting date and have added up the harvest for the six cuttings as a seasonal

total, In the last column is shown the increase in nitrogen removal as a result of ferti-
lization, You will notice that the grass removed 67 pounds of nitrogen per acre without
any fertilizetion, Where 80 pounds P205 was applied 21 additionzl pounds of nitrogen was
removed, We cannot say with assurance whether this was because the phosphorus made the
grass grow more or because it was associating with happy Ladino clover. Where 200 pounds
of nitrogen was applied throughout the year, 60 additional pounds of nitrogen was harvested
off, or 2 recovery of somewhat less than 30 percemt, I think it is interesting that the
nitrogen-phosphorus treztment which showed an increese of 83 pounds of nitrogen per acie,

is almost exactly the sum of the Npppand Pggp separate treatmente, On the Ladino and Trefoil
you will mote that the application of nitrogen had no appreciable effect on the uptake of
nitrogen by these species and that the greatest uptake of nitrogen by the Ladino was where
it was stimvlated by the application of the highest rate of phosplorus., On the whole forage
you will notice that if you add up the nitrogen remcval in the P80 and N200 treatments you
will get almost exactly the same nitrogen value as shown from the combined trestment,

We have also calculated the removal of phosphorus in the forage of each of the species and
calculated the removal for the whole forage. There are several very interesting things
shown here., First, the grass fertiligzed with straight nitorgen made enough extra growth
to remove considerably more phosphorus from the scil than the non-fertilized grass. You
will also see that the application of phosphorus, which had little effect upon the growth
of the grass, had a big effect upon the removal of phosphorus. In other words, we have
applied phosphorus primarily to make owr legumes grow. At this location at least half of
the phosphorus was taken up by the grass, If you wish to add the phosphorus removal by
the grass with P§p tc the phosphorus removal in the N2gp treatment you will again come up
with almost exactly the same total phosphorus removal as we obtained from the combined
treatment, This you may again do with the whole forage.

I have alsc prepared two small tables on sheete 5 and 6 which summarize the uptake of
nitrogen and phosphorus in the pasture forage for the entire season. Sheet 6 I think is
particularly interesting, since it shows where the added phosphorus went and by what

species it was removed. The P160 treatment, for instance, which contained 70 pounds of
actual phosphorus, contained 16 pounds more phosphorus per acre than the control. This

was a recovery of only 23 percent of the added fertilizer, Of this 16 pounds you will
notice if you follow the line across that the grass removed nearly 7 pounds while the Ladino
and Trefoil removed about 9% pounds together,

You may wish to digest these figures., Art and I will endeavor to get together with you and
decide how best to use them in a state publication. I think one important factor which

you may wieh to consider is the summary data on page 5 which shows the total nitrogen
removal by various species fertilized with different materials. On the control 115 pounds
of nitrogen was harvested throughout the year. This amounted tc 969 pounds of crude protein



Glen S. Goble (continued) August 5, 1957
Page Three

while with the Pgg treatment 1372 pounds of crude protein was harvested.

I hope the data we get from the second yeear's results will be as nice as we have on
these. I an sorry it has taken so long to work them up - in fact there is considerably
more statistical testing to be done. I have indicated the L.S.D. on a number of the
treatments. Vhere the values are not written in they have not yet been determined, but
will be when we can get the time to do so.

Sincerely yours,

R[4 Wy s5el

W. E, Hartin
Extension Soils Specialist

ec: L. J, Berry e
Arthur D, Haig



EFFECT OF TREATMENT ON § NITROGEN OF IRRICATED PASTURE FURAGE |

Lewis - Sacramento County = 1956

Orass - Percent Total Nitrogen at Each Cutting

Treatuent 1 2 3 L 1 6
A Check 1.80 2,00 2.k 2.77 3.49 3.16
B Pw + w 1‘62 2.08 2.63 2076 3.21 3.1‘0
¢ P80 1.77 2.12 2.47 3.01 3.02 3.09
B P60 2,08 2.43 2,75 2,96 3.52 3,07
E N200 P8O 2,13 2.19 3.05 2,90 3.91 3.52
F N200 2,15 2,30 3.06 2.87 3.78 3.46
m. -8 NeBe ohily N.8, .w NeS,

Ladino - Percent Total Nitrogem at Bach Cutting
Treatment 1 2 3 4 5 6
A Check 3.93 3.0k 3.3 3.57 Loll k.27
B PLO+i0 L.59 3.19 337 3.7h L.35 L.L5
¢ P8O L.03 3.28 3.43 3.79 Lel19 hok2
D PL6O 4,08 3.42 3.L43 394 Lel3 L.k6
E N200 P8O 3.57 3.32 3.35 3.79 L.33 L.50
F NeOO 3.68 3.37 3.51 3.62 L.15 L9
L83, N.8e

Trefpil ~ Percent Total WNitrogen at Each Cutting
Treatment 1 2 3 L 5 6
A Check 3.66 2.7h 3.12 3.87 4,05 3.88
B PO + Lo 3.91 3.1 3.40 3.80 4,05 L.4o
¢ P8O 3378 3.26 3.34 3.8k k.15 h.27
D P160 3.83 3.3 3.48 3.94 3.93 L3k
E NROOP8O 3.57 3,19 3.1 3.78 L.09 L.15
F N200 _ 3.57 3.10 3.37 3.75 L.O1 LJal
m. no!o

Whole Forage - Percent Total Nitregen at Each Cutting
Treatment 1 2 3 N 5 6
A Cheek 2.6 2,39 2.86 3.26 3.76 3.62
B PLO + Lo 2,72 2,76 3.07 3.30 3.71 3.94
C P8O 2.42 2.68 3.02 3.49 3.61 3.80
D Pl160 2.99 3.06 3.21 3.61 3.86 3.93
E N200 P8O 2.58 2.73 3.13 3.34 L.OL 3.75
F N200 2.48 2.79 3.26 3.21 3.86 3.61
m. NeSe Ne8s NS NeEeo NeSs NeB o




EFFECT OF TREATMENT ON & PHOSPHORUS OF

IRRIGATED PASTURE FURAGE

lewis - Sacramento County = 19

Grass - Percent Total Phosphorus ab Each Cutting
Treatment 1 2 5 iy g 5
A Cheek 242 0201 20k <279 0”5 «293
B PhO + m 0320 0222 0283 03& Ohss ow3
¢ P8O Sl .282 .259 357 367 +356
p P10 «395 370 «39h 06 U453 103
E N200 P8O .335 «293 «267 «305 «327 .280
F__N200 .226 _e226 213 k26 2303 2271
L.5.De

Ladino = Percent Total Phosphorus at Bach Cutting
Trestment 1 2 3 . 5 )
A Check .227 212 2L 262 310 253
B PLO + W0 « 307 .233 .276 o351 321 276
¢ P8O 333 +251 291 0325 -335 «253
] P160 .”6 «302 331 -3‘&5 0334 0275
§ N200 P8O 12 +265 «370 o334 33 272
F N200 .2u8 220 .253 282 . .
L.5sDe ’

Trefoil - Percent Total Phosphorus at Bach Cutting
Treatment 1 2 3 L 5 6
A Check 181 «206 »217 «251 .260 216
B P + Lo «291 217 «260 «301 +276 279
¢ P80 .271 .22 .2L6 265 293 258
D P160 «299 «300 .288 «290 «339 .28
E N200 P8O «251 223 «2L5 201 «293 «25L
F N200 gﬂi_v ,_2QL 0216 0%6 gzséi Qul

Whole Forage -~ Percent Total Phosphorus at Each Cutting
Treatment 1 2 3 N 5 6
A Cheek -228 .@6 0227 0265 .286 0272
B PLO + L0 «308 226 «275 «348 «386 336
¢ P8O 332 «267 «270 327 «3h2 «300
D P160 « 367 «325 «3L9 IS5 381 «323
E N200 P8O 318 «272 «264 o315 « 326 277
F N200 .228 .221 «226 «27h o295 269




EFFECT OF TREATHENT ON UPTAKE OF NITROCEN BY PASTURE FORAGE

Lewis - Irrigated Pasture - 1956 Zaddl
Grass - Pounds Nitrogen/Acre at Bach Cutting Date
e Season
Treatment 1 2 -3 L 5 ) Total Gain
B PLO+LO 24.39 21.30 11,69 6.62 9.2 8.87 82.49 15,18
¢ P8O 29,49 25.77 13,k 7.23 7.09 5.76 88,78 21,47
D P160 28,82 23.28 13,05 6.80 9,75 8.83 90,53 23.22
E N200PBO 52.55 21,70 22.18 11,29 17.53 25.81 151,06 83.75
F N200 50.19 20,38 17.52 = 6,23 15.33 18,42 128,07 60,76
Ladino - Pounds Nitropn/Aere at Baeh Cutting Date
Season
Trestment 1 2 » b 3 é Total Gain
A Check 92.67 16,63 8,18 L.lk Le36 5.21 L8.19 -~
B PLO+LO 17.29 23.82 12,27 6.11 7.56 9.72 76.77 28.58
¢ P80 16.58 30,21 19.09 10,21 T.27 954 92.90 Lk.71
D P160 1£.08 39.23 22,01 12,00 14,04 19.86 122,22 74.03
E N200P80 17.51 21,04 15,50 11.97 847 8,82 83.31 .12
F N200 8413 18,77 11.00 3.70 L.07 3.45 L9.L2 1.23
T.5.0, 919
Irefoil - Pounds Nitrogen/Acre at Each Cutting Date
Season
Treatment 1 2 3 L S5 é Total Gain
A Cheex 14,87 9.56 5.50 L.53 3.09 1.66 39.21 -
B PLO+L0  1L.95 22.79 10,60 3.58 2,70 1.1 56.03 16,82
G m 10095 90"9 7.75 hos" 3.“ 10& 370 - lo
D Pl60 27,76 16,62 9.69 6,59 2.63 1.80 65.09 25,88
E N200P8O 19.83 13.79 9.23 2,90 2,67 2.3% 50.77 10,56
F N200 16,39 11,0k 10,08 2,71 2,46 1.23 L3.91 L.70
T.5.0. NS,
Whole Forage - Pounds Nitrogen/Acre at Each Cutting Date
Season
Treatment 1 2 3 L 5 6 Total Gain
A Check h?ow h6012 21.32 12095 1‘5013 12.60 15'4.71 —
B PLO+4O 56.50 67.92 34.68 16,31 19.68 20,00 215,09 60,37
¢ P8O 57.03 65.48 Lo.28 22.11 17,82 16,53 219.25 6L4.53
D P160 71.66 79.13 Lkio75 25.40 2 6.k2 30,5 277, 123.1k
E N200PB8O0 89.89 56.53 46,91 26,16 28,67 36.97 285.13 130.42
F_ N200 75.02 50,20 38.60 12,6k 21.86 23.10 221,42 66,70




. o S\
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EFFECT OF TREATMENT ON UPTAKE OF PHOSPHURUS BY PASTURE FORAGE

4
Lewis - Irrigated Pasture - 1956

Grass - Phosphorus Uptake at Each Cutting Date

Season

Trea tment 1 2 3 L 5 6 Total Gain
A Cheeck 3.16 2.09 «70 3 56 55 7.49 -—

B PLO+4O L.12 2.36 1.27 .86 1.3 1,07 11,07 3.58
¢ P80 5.68 3.56 L .86 93 65 13.09 5.60
D P160 ST 3.47 1,88 Il 1.27 1.17 14,20 6.71
E N2o0P80 8,26 2.98 194 1l.20 1.L7 2.06 17.91 10,42
F N200 Sel3 2,02 1.24 59 1.23 1.6 11,97 k.48

= e ~ iSOy ™ BN WIS SCENT SR SOTAGI - TR

Ladino - Phosphorus Uptake at Each Cutting Date

Season
Treatment 1 2 N S ) Total Gain
A Check 55 1.17 61 «30 o3k 31 3.28 -
B PLO+LO 1,14 1,79 1.02 .58 56 61 5.70 2,12
C Peo 1.” 2:32 1.63 088 : .ﬂ‘ 053 7026 3098
D P160 . 135 3.47 2,11 1,05 1.13 1.22 10,33 7.05
E N200P8O y 1,38 1.7h 1.27 1.06 65 52 6.62 3.34
F N200 .59 1,26 .81 29 «28 .22 3.45 017
LIS Bl g 37

Trefoil - Phosphorus Uptake at Fach Cutting Date

Season
Treatment 1 2 3 b . 1 6 Total Gain
‘» CMk 07)‘ o?h -39 032 om on 2050 —
B PLO+0 1.1 1.L3 »78 .28 18 «09 3.87 1,37
¢ P80 .80 o7l 56 032 o2l .08 2,71 21
D P160 1.93 1.’45 -82 ow 23 12 5003 2053
E n200P80 l.lk 95 6l .21 19 o1l 3.57 1,07
F N200 1,01 75 .65 19 16 <07 2¢B3 33
L.5.D, [.25

Whole Forage = Phosphorus Uptake at Each Cutting Date

Season
Treatment 1 2 3 b B | 6 Total Gain
A Check L5 3.99 1.70 1,05 1.10 97 13,26 -
B pLo+lko 6.37 5.57 3.07 1.72 2.13 1.77 20.63 737
¢ P8O 7.8k 6.60 3.60 2,06 1.71 1,26 23.07 9.61
D rié0 8.76 8,39 L.61 2,47 2,63 2.51 29.57 16,31
E N200P80 11,09 5.67 3.87 2.47 2.31 2,72 28,13 1,87
F N200 7.03 L0k 2,70 1,07 1.67 1.7 18,26 5.00

BEE P I 1 98 - B 9L _L.IL =
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TOTAL NITROGEN UPTAKE IN HARVESTED IRRIGATED PASTURE FURAGE

Lewis - Sacramento County - 1956 Season Totals

Uptake of N¥*in Harvested lorage

‘Increase due to Treatment

Treatment Grass Ladino Trefoil Total Total Grass Ladino Trefoil
Check 67.31 L8.19 ¥.2 154,71 - - - -
PO + 1O 82.49 76.77 56.03 215.09 60.37 15.18 26,58 16.82
P8O 88,78 92,90 37.56 219.25 64.53 2147 kh.71 - 1,65
P160 90,53 122,22 65.09 277.86 123.1, 23,22 74.03 25.88
N200 P8O 151,06 83.31 50.77 285,13 130.42 83,75 38.12 10,56
N200 128,07 L9.h2 k3.91 221,42 66,70 60,76 1,23 L.70

# As pounds nitrogen/acre



TOTAL PHUSPHORUS UPTAKE IN HARVESTED IRRICATED PASTURE FURAGE
Lewis = Sacramento County. 1956 Season Totals#

iptiha in Farvested Forage ) ————F g — ¥
Treatment#s Grass Trefoil Total Total Crass Ladino Trefoil
Check 7.49 3.28 2.50 13.27 - - - o
PLO + 4O (35) 11.07 5.70 3.87 20,63 737210 3.58 2,42 1.37
P60 (35) 13.09 7.26 2.7 23.07 9.81 77" 5.60 3.98 .21
P160 (70) 1%4.20 10.33 5.03 29,57 6,325 6.7 7405 2,53
N200 P8O (ﬂ:) 17.91 6.62 3.57 28,13 1487 277 10.h2 3.3k 1,07
§200 11.97 3.5 2,83 18,26 | 5.0 L8 17 33
L.S.D, - 5% 3.23 1.97 1,28 bolk 3.23 1.97 1,28

# As pounds phosphorus/acre

## Nitrogen and phosphorus refer tc pounds nitrogen + P205 applied/acre. Bracketed figures (35) are actual phosphorus
per acre applied in fertilizers.



/87

ACR. NOTES
pEC. 1957

California

Agronomy Projects

- Annual Report - 1959
Page L8

FERTILIZATION TRIALS

The Lewis trial was continued by Art Haig, Glenn Goble, and Dr. W. E.
Martin during the 1959 season to determine if there was carryover from the previous-
ly applied fertilizer treatments. As we were unable to get all the clipping from
this trial, the seasonal totals are not computed.

The B and C treatments had received a total of 560 pounds per acre of

Po0g during the last three years. The previous K:ars results indicated that 120
pounds of Pp0g per acre per year would more than adequate for maximum clover

growth on this pasture. However, only the C treatment showed a significant effect
of applied phosphorus on clover yields, as one of the B treatment plots showed a
severe moisture stress during the season.

Phosphorus response on Lewis Irrigated Pasture Trial in
Sacramento County, July 1959. Phosphorus (560 1b. P205
per acre) on right, check plot on left side.

onomy Notes - December, 1959
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The grass fraction showed a significant increase in yield from the E
treatment. This was a result of the increased grass growth during the previous
three years from the heavy nitrogen phosphorus applications. However, nitrogen
alone did not increase the amount of grass as the lack of available phosphorus did
not allow maximum production grass production. If a pasture soil is deficient in
phosphorus, we can increase the grass yields with nitrogen, but to maximize grass
production it is necessary to supply phosphorus with the nitrogen. Also the use
of nitrogen on grass means that more careful grazing management is necessary to
prevent the grass from becoming too rank.

LEWIS--1959
Yields--Lbs. of Dry Matter Per Acre

Treatments Ladino
5/15 6/22 8/5 Grass Total
1956 1957 1958 1 2 3 1 2 3 1 2 3
A Check 66l 397 368 21,23 806 816 3007 1253 1219
B Pgy  Pypo P1¢o 856 L57 LL8  2L18 65L 887 3275 1115 1341
C Pgy Pigo P320 1186 697+ 779+ 2267 887 686  3L53 1591 1L65
D Pigg ---- ——— 379 220 3uk 2783 661+ 912 3163 90k 1291
E Nyng MgoPiso MiooPzp 176 712+ 529 3514%1165811252  }292+1877+16L92
r Moo Mgg M0 347 191 305 2362 627 956 2497 925 1262
LSD (19:1) L25 256 238 NeSe NeSe NS 900 600 n.s.

{(a) This treatment is better than others at 19:1 odds when individual degree of
freedoms are checked, i.e. (E vs. others).

Furthermore, it should be noted that use of nitrogen to increase grass
growth is quite different than the use of phosphorus to increase clover growth.
Withholding phosphorus will decrease clover stands, while withholding nitrogen will
not reduce grass stand as much, so that pasture will contain proportionally greater
amount of grass, even though no further nitrqzen is added.

The results from this trial indicate that to measure phosphorus response,

it is necessary to determine the effect of fertilization on clover yields rather
than on total yields.

Agronomy Notes - Decerber, 1959
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IRRIGATED PASTURE

Irrigated pasture, with more than 700,000 acres devoted to its use, continues to be
one of California's major crops. Operating costs contimie to rise and the number of
calls from pasture operators to farm advisors for advice in pasture management has
increased.

Farm advisors are placing greater emphasis upon proper planning prior to pasture
establishment in order to provide for improved management practices during its use.
Stressed as one of the most important items is the irrigation and drainage system.
Increased emphasis is being placed upon the value of the practice of reworking
irrigated pastures after they have deteriorated from several years use by incorpor-
ating them into the crop rotation system and periodically replacing them with a
cultivated low water use crop. This is done for a long enough period of time to
provide for the correction of water penetration problems and to allow for regrading,
releveling and redesign of the irrigation and drainage systems if necessary prior to
reestablishment of irrigated pasture.

Fertilization appears to be one of the management factors which can markedly influ-
ence the production and profitableness of irrigated pastures. County farm advisors
have continued the encouragement of field research on the fertilization of irrigated
pastures and have cooperated with Dr. Arthur Haig, Extension Field Technologist, and
Dr. William E, Martin, Extension Soils Specialist, in conducting further fertiliza-
tion trials.

Sacramento County continued its work on irrigated pasture on San Joaquin loam. The
table on page 31 shows the treatments used and results obtained this third year of
work,

The initial P160 treatment established in 1956 was allowed to carry over with no
further treatment again this year. All other plots receiving phosphorus were treat-
ed with either 160 or 320 pounds P205 to bring them all to the same level of phos-
phorus over a three year period.

The plots receiving nitrogen in previous years continued to receive a nitrogen ap-

plication except that 20 pound increments of nitrogen were added after each harvest
rather than the 30 pound applications used in the second year. One high phosphorus
plot received a heavy nitrogen application following the July harvest to see if the
grass to clover ratio could be increased.

The P160 carry over plots contimed to show an increased yield over the control.
However, all other phosphorus treatments outyielded the P160 carry over indicating
that while an initial application of 160 pounds of P20 is adequate to provide nearly
maximum yields over a two year period, it will not proéide sufficient phosphorus to
produce maximum yields over a three year period on San Joaquin loam, Nitrogen alone
produced only very little additional forage over the check but when used in combina-
tion with phosphorus produced the greatest forage yield. The single high summer
application of nitrogen to phosphorus treated areas produced no more forage than did
the straight phosphorus treatment.

. Agronomy Notes - December 1958
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THE EFFECT OF N AND P ON YIELD OF IRRIGATED PASTURE w8 8
J. Lewis Ranch--5an Joaquin Loam--Sacramento County Hrgé =
Expressed as Pounds of Dry Forage per Acre —g ' &
o
Fertilizer Treatrents Seasonal Yields Fertilizer Cost Per Extra T?’
(Pounds of Pp0g/Acre) ' Increase " Cost/Acre (%) Ton ($) g
1956 1957 1958 1956 1957 1958|1596 1957 1958 | 1956 1957 1990 1956 1957 1958 ]
Check Check Check 5,804 | 5,963 6,347 | = - - - - - - - -
Puo*PLo P32 MeoF160 7,383 | 8,629 | 8,843 |1,579| 2,666 2,496| 8.00 | 32.00| 25.00 10.13| 2k.00 32.05%
Pgq Piso  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%
P160 carryover 8,663 | 7,3% 7,342 {2,859} 1,Lh1 995| 16.00 | =-- - 11.19] 7.l | 6.0k
Noo N80 Mo 7,769 | 7,143 {7,358 1,965{ 1,180 {1,011 30.00 25.38 12.00 30.00{ 25.38 | 23.73
TSD at the 0.05% level T,[28 | 1,197 | L,k12 [1,L28; 1,197 1,012 !
| !
The cost of P05 was computed at 10¢ a pound and N at 15¢ a pound.
# From the results already obtained, it is expected that these costs will be reduced in succeeding years by the

carry over effect.

#% The value shown for 1958 was obtaine
Although no signif icant carry over e
obtained for two harvest

control.

Agronomy Notes - December 1958
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Striking effects of fertilization on the botanical composition of pastures was noted
in this third year of operation. The reduction of trefoil was continued by all
treatments and only in the check plots was there any appreciable trefoil. Nigrogen
reduced the percentage of clover wherever it was used. The greatest reduction oc-
curred on the straight nitrogen treatments. Only on the straight phosphorus treat-
ments was the stand of ladino clover sustained or increased.

A phosphorus rate trial established on trefoil sheep pasture on Lindsey clay loam in
Solano County likewise resulted in a striking reduction in the per cent of trefoil
present and its replacement with ladino clover. Phosphorus was applied as treble
super phosphate at the rate of O, L5, 90, 180 and 360 pounds of PO per acre in the
spring of 1958. A single phosphorus rate of 90 pounds P,0. per agrg was applied in
the fall of 1957. On the fall application plot there wag § visible grass response
apparent on the first of February and it was not until after the first of March that
growth stimulation on the legumes was evident.

The table on page 33 indicates the treatments used and results secured on the Solano
County trefoil plots.

The spring applications of PL5 and P90 produced about the same amount of increased
growth over the control and were less effective than the applications of P180 and
P360 which were about equal. None of the spring treatments produced as much total
forage as the fall application of P90. This may well indicate that there are pro-
duction as well as application advantages to the use of phosphorus on irrigated
pastures in the fall.

. Agronomy Notes - December 1958






