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FERTILIZER TRIALS ON TWO UPLAND SOILS
FROM THE TRINITY MOUNTAIN AREA

I. Introduction

The Trinity Mountain area is in need of more basic
information about its soils. At the present time only a
limited amount of soils work has been done. In 199 the
California Forest and Range Experiment Station reported
27,000 acres of Soil-Vegetation Survey work done in Trinity
County. This was an overlap of work done in neighboring
counties.t Since this time the Soil Conservation Service
has surveyed soils on an additional 26,000 acres on private-
ly owned lands. This work is on file as farm plans in the
Weaverville office. During August 1958 a committee of six
men from the Soll Conservatlion Service and the University
of California examined 19 soils on an inspection tour of
the county. Ten of these solls were reported to appear to
be of a new series. A promise has been made that the Soill
Vegetation Survey will start in Trinity in 1963.

There are more than two million acres of land in
Trinity County. The writer is interested in helping to bring
about a higher degree of rangeland improvement., In 1956 Love

and w111iam32 pointed out that it was unwise to outline any

1. W. W, Weir, 195l, Bibliography of Soil and Land
Classification Surveys in California. 51 pp. mimeo.

2. R. M. Love and W, A, Willigms, "Rangeland develop-
ment by manipulation of the soil-plant-animal complex in the
difficult enviromment of a Mediterranean-type climate," Proc.
7th Int. Graossl. Cong., 1956, pp. 509-17.




management objectives before the site potential is well under-
stood. The purpose of thilis experiment then 1s to gain a better
understanding of the fertilizing potential of two rangeland

soills from the Trinity area.

II., Procedures Used

A, Gathering Soil

The soils selected for the experiment were of the
Laughlin and Los Gatos series., These soils are considered to
have a widespread distribution in the mountain range. In
1961, X. Gowan, L, Brown, and the writer, all of the U. C.
Agricultural Extension Service, made soil monoliths of these
soils and they are now on display in Weaverville as typical
Trinity soils with the following deseription:

Laughlin Loam

Parent Material . . . . . . . Sandstone, Shale, Schist
DRABOE & & o 3o om ko Upland--moderate to steep
Reaction . « « ¢« « ¢« v « o o« « « DH 6.5 slightly acid
Proflle GPouD « « « o o ¢ + = a % o #.a =« & o YLEI (T)
Native COVer « ¢ « ¢« o« o o o« o« o o« o« « o« « Grass, Oaks
Pl o 5 s 0 0 5 0 w65 % % bbb nna s DERge
It is further rated as being light brown or light
yellowish brown in color, gocd drainage, medium grazing
rating but not suitable for conifer timber production., It

is used as a good representative of an upland grass soil.




Los Gatos Gravelly Loam

Parent Material . . . . . . . Sandstone, Shale, Schif

Relief . ¢« ¢ ¢« ¢« o« o o « Upland--steep and very steep
Reaction . . ¢« ¢ « ¢ « ¢« « « « DH 6,0 moderately acid
Profile GIoup . '« « o o & & + 5 2 « & & a'® virrt (II)
Wative Cover . . . . . o Shrubs, Manzanita, Ceanothus
US® . o« ¢« o ¢ o« « + s« s o « « « « « s » « » o Brushland

This soil is further rated as being reddish brown in
color, excessive poor drainage and grazing rating, and poor
for timber, It is a droughty soil, very shrallow and covered
with sprouting brush species. It is used as a good example
of an upland brush soil,

The soils used in this experiment were gathered by
the writer in October 1962. They were taken from the same
area as the soll monoliths of 1961, The Laughlin soil came
from the Cliff Rosgs Ranch (2,800 elevation) on Brown's Creek
in Central Trinity. The following plants were observed to be
growing on this soil at the time the sample was taken:

Rhamus crocea var. ilicifolia (Redberry) heavily browsed
Quercus Garryanna--Oregon White Oak--scattered over field
Cheatgrass (Bromus tectorum) was the dominant grass in field
Stipa lemmonii (perennial) many small bunches

Sitanion jubatum--Big Squirreltail

Phacelia heterophylla--s useless forb--many small bunches

Arctostaphylos manganita--a few plants

l. Profile VIII indicates soils on upland areas
underlain by consolidated sedimentary rocks.




The Los Gatos soll came from a higher elevation

(2,800 feet) but within five miles of the first sample.
Vegetation growing on this soil was mainly a brush cover
as follows:

Arctostaphylos manzanita

Arctostaphylos viscida--Whiteleaf Manzanita

Arctostaphylos canescens

Ceanothus integerrimus--Deer Brush

Ceanothus cuneatus--Buckbrush--Wedge Leaf--also the most

heavily browsed
Quercus kelloggii--California Black Oak (scattered trees)
Pseudotsuga menziesii--Douglas Fir (scattered trees)

B, Greenhouse Pot Tests

The surface samples of these two solls were brought
to the University of California at Davis and pot tested for
nitrogen, phosphorus, and sulfur deficiencies., They were set
up in an arrangement illustrated on Figure 1, page 5.

Witrogen () was mixed by adding 18.2ly grams of
NHhNO3 to 1 liter of water. Twenty-five cc of this solution
added to 1,600 grams of soil was eguivalent to adding
200 1/acre.

Phosphorus (P) was mixed by adding 10.ll; grams of
HEPOA to one liter of water, Twenty-five cc of this solution

added to 1,600 grams of soll wes equivalent to adding 200#

Pgog/acre.
Sulfur (S) was mixed by adding 32 grams of

Nazsou.lo Héo to one liter of water. Twenty-five cc of this
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Figure 1.

in greenhouse.

Showing arrangement of fertilizer trial pots
Arrangement was made from

Table of Random Numbers on Pe. 5l of Experi-
mental Methods for Extension Workers, Uni-

versity of California Agricultural Extension

Service, 5/1962.




solution added to 1,600 grams of soil was equivalent to add-
ing 100# S/acre.

Results of the tests were subjected to statistilcal
enalysis to indicate the deficiency vatterns. (See work
sheets, pages 12-20.)

Soft chess was used as the indicator plant because
of its wide distribution on California range lands. Accord-
ing to Evans, Powell and Love, 1962, "The plant is easy to
grow and reflects the soil nutrient level with respect to
nitrogen, phosphorus, and sulfur."l The plot was set up in
four replicated randomized blocks for each soil, Wherever
nitrogen was indicated it was applied at the rate of 200# W/
acre, phosphorus at the rate of 200 P205/acre, and sulfur at
the rate of 100# S/acre.

Sub=-clover was also used as an indicator plant on the
Lavghlin soil., This block was only used to test the deficien-
cies of phosphorus and sulfur. (See Pot Test No. 3, pages 17-19.)

Each pot was filled with 1,600 grams of air-dry soil
that had been put through a one-fourth inch screen to remove
pebbles and gravel.2 Pots were pairt ed on the inside and bottom
with black asphaltum varnish and on the outside with aluminum

paint. Pot saucers were painted with varnish on the inside.

1. R. A, Evans, W. R. Powell, and R. M. Love, "Relation
of Species Composition, Herbage Production, and Fertility on

Millsap Soils," December 1962.

2. H, Jenny, J. Vliamis and W, E. Martin, "Greenhouse
Assay gf Fertility of California Soils.," Hilgardia 20 (1):
pp. 1-0C.




Pot tests were conducted in the greenhouse under favorable
growing conditions. ZEnough distilled water was supplied
daily so that plants were never under moisture stress.
Temperatures were 2lso controlled. All softchess top growth
wes harvested and oven-dried seven weeks after planting. The
sub-clover tops were harvested and oven dried nine and one-
half weeks after planting, The oven was held at 950-100o C
for a twenty-four hour period.

In the sub-clover block (Pot Test No. 3) the plants
were thinned to four plants per pot two weeks after planting.
No thinning was done in the softchess blocks (Pot Test No. 1
and No., 2). A count was taken of softchess plants harvested.
No pot had less than twenty plants or more than forty plants.
The average was thirty plants ver pot.

The early harvesting of the softchess blocks was due
to poor germinating seed being used in the original planting.
The first seeding of softchess was done with the sub-clover on
November 12, 1962, but the sced did not germinate properly and
had to be replanted on November 28, 1962, Test showed only
25-30 per cent of the seed germinated in fourteam days.

A question was asked about the possiblility of the
HIBPOLL used as a source of phosphorus increasing the pH of the
soil, On January 18, 1963, a sample of Laughlin soil was taken
from a check pot and a pot with straight phosphorus added.
Tests were run on the Beclmman glsss electrode pH meter in the
agronomy laboratory. The soil from the CK had a pH of 6.8--
the P had a pH of 7.0.




III, PFindings from Tests

Results of the pot test are seen in picture form on

pages 11, 1li, and 17, and in the following table:

TABLE I

Table Showing Yields of Softchess and Sub-clover
As Influenced by the Addition of Nitrogen, Phosphorus

or Sulfur
Pot Test No. 1 Pot Test No. 2
Softchess on Laughlin Softchess on Los Gatos
1
Treat- Yield stat.l Treat- Yield Stat.
ment in gr. Sig. ment in gr. Sig.
CK o1 _al CK .16 ai
S 033 - 0; N .16 Q%
P 037 . :_ P .21 a g b;
P3 L8 al S 2 adbicy
N .96 "y PS .30 bicl
NS 9 1 S NS .33 ol
NP 1.02 bl NP BT di
NPS 1.6%5 cl NPS 1.07 el
Pot Test No. 3
Sub-clover on Laughlin
Treat- Yield Stat.l
nent in gr. Sig.
CK 203 al .
P 2.63 bi

l., Stat. Sig. means Statistical Significance.




Pot Test No. 1 had no significant difference between
the check and applicatlons of sulfur and phosphorus alone or
sulfur and phosphorus together. Nitrogen, however, did give
a significant response and this carried through both the NS
and NP applications. Another significant increase came with
the addition of NPS. It will be noted from the pictures that
there 1s a staircase increase all the way from the CK to the
NPS application. The important change ceme in the five-fold
increase in using the NPS combination over the CK, S, or P
applications and the more than double increase with the N
application,

In Pot Test No. 2 the first thing that might be noted
i1s the decrease in yield on the Los Gatos soil and the lack
of response from the nitrogen., The picture indicates a sulfur
response but the figures say it was not significant. The PS,
NS, NP, NPS all had significant staircase responses. Certain-
ly the adding of a single nutrient would not pay on this type
of soil. Again we have a five- ér six-fold increase with the
NPS over CK, N, S, or P, The NP also brought a four-fold
increase over the single applications.

Pot Test TWo. 3 showed no significant response from S
and the figures indicate a slight decrease in yield over the
check. Straight P, however, was significant and increased

the yield by one-third.




show a general deficiency in all three nutrients (W, P, and S).
Applications of single nubtrients are not as apt to give as

good a response as combinations., In some cases single nutrient
applications are worthless, The best fertilizer to use is one

that contains nitrogen, phosphorus, and sulfur. All three

should be present.
These greenhouse pot tests should now be followed with

field trials., Mr. Ross is a good cooperator. There is a good

chance that just such a plot will be put out on Brown's Creek

next fall.,
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Pot Test No. 1

Figure 2. Showing differential growth of softchess in
response to wvarious nutrient combinations
added to Laughlin soil, CK indicates the
check with no added nutrient, Nitrogen (N)
and phosphorus (P) were applied at the rate
of 200# per acre and sulfur (S) was applied
at the rate of 100# per acre.

Pictures were taken by J. Street and D. Sumner,
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ws |04 17,41 )96 ] )82 Solhesl el 00075
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W@me 575 Lewek,
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Figure 3.

Pot Test No. 2

Showing differential growth of softchess in
response to various nutrient combinations
added to Los Gatos soil. CK indicates the
check with no added nutrient. Nitrogen (N)
and phosphorus (P) were aprlied at the rate
of 200# per acre and sulfur (S) was applied
at the rate of 100# per acre.



Mjorﬁg_éé}\e-ebf_ 15

SOIL-VEGETATION SURVEY
Department of Agronocmy, U.C. Davis

%:‘{:‘ 5;’;{ i)\?os _Lnﬁ_gaia.&_ Date planted bY_&d&é_W_
bamégizﬂn- B4 Date harvested/ by

Pot—Test=No. _.Sa;&_gh_e.s.f_ Date weighed by 2
Rot=tater=t:D. Browus mollis

Replications

Duncan's

Treatments 1 11 ur | o1y X Rz::* Rsli::c‘lve
Check 00910200141 0,/¢ 0./bla /@7;
P oLl 02810201 0.20 0,04 aba 22,4
e out|o.22 (000,30 104 b /5.6
s 0400301019030 LY| ba | 280
" a,/s:#p,f’z 04010,20 231006 14 (50
o 1029|024 0351042 ,A.;Z‘Wj & 0.9
NP [.0010.7% ;’7’737 0,70 147 p g7 dl 8.3
ws 09708 Vo /0 | WaA\e7) 4 /m%

. Totats)332[ 2343201349 | X

‘xjﬂz‘-w*ﬁ 4{(1/'“ /‘{c A ot m ANE
fugprifoe ﬂ_uzﬁi a%»\,u»ﬂ t e 5 / 4



&

Saurc e Dea ees o5 Sum of Mean Obsenvecé , Re?umcaf

n

b-p ,%Lr'/a'bon F—-eedam uares UarG- F‘ F
4.5 &IS S S?Vt S 576 /'%
-T_:l'a 3| 8% 261

We??’ﬁoﬁes L L |
Treatucit 7 |ssT 3,44 4T/ 61,37 2.47 346

tc(:gr ‘2/ S5 & /L ,“551005
, z. 2
C$ @‘ —1-3-'-3—%‘— = _/_Z{-—ﬁ"‘? =3, %7

s_s: ‘.\( -a = 9 X ‘\;:47 = 3 ‘/

2
55@:2: - L = i‘?%‘:_q'ffé‘57‘1‘7 = ,0/
2
S5 5{—1-.,.: = Z%—Z?—_q = §93—F49 = 3,44
— SSE: S = SSB—SST=3I‘I-001 —319?:‘0/&
MSE = 5"':,008‘
S = |/_£ﬁ = V‘_ff——e—- = 001 = ,034

E l/& o ﬁ/#%mﬁal.&?a__ﬁﬂp@ |

2 ‘
(2 2,95 | 210|319 | 3,28 |3.30 | 2.3% | 3.3<
ﬁ 0?? 077 |, )02 | 16% |06 |,)o7 |./6F

Feﬂ‘meﬁk
Jsfﬂennl/a/ues
/U Noah )GHCP A a = B [« 8
| b b | &
o e A
| ol
~ Ferp (S%) =

2,95 x 032 = 074 3,30 ¥ .p32 = /06
3‘110 y , 032 * 099 3.34 *.032 = ,/07
3,09 % 0322 ,/102 336 *032 - ,/08
3,25 % 030 - o




17

Figure Q.

Pot Test No. 3

Showing differential growth of sub-clover in
response to various nutrient combinstions
added to Laughlin soil. CK indicates the
check with no added nutrient. Phosphorus (P)
was applied at the rate of 200# per acre and
sulfur (S) was applied at the rate of 100#

per acre,
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