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FERTILIZER TRIALS OH TWO UPLAND SOILS 
FROM THE TRINITY MOUITTAIN AREA 

«̂ I n t r o d u c t i o n 
The T r i n i t y Mountain area i s i n need of raore basic 

i n f o r m a t i o n about i t s s o i l s . At the present time o n l y a 
l i m i t e d amoimt o f s o i l s work has been done. I n 19li-9 the 
C a l i f o r n i a Forest and Range Experiment S t a t i o n r e p o r t e d 
27,000 acres o f Soil-Vegetation Survey work done i n T r i n i t y 
County. This was an overlap of work done i n neighboring 
counties.- Since t h i s time the S o i l Conservation Service 
has surveyed s o i l s on an a d d i t i o n a l 25", 000 acres on p r i v a t e 
l y omed lands. This work i s on f i l e as farm plans i n the 
Weaverville o f f i c e . During August 1958 a committee of s i x 
men from the S o i l Conservation Service and the u n i v e r s i t y 
of C a l i f o r n i a examined 19 s o i l s on an i n s p e c t i o n t o u r of 
the coxinty. Ten of these s o i l s were r e p o r t e d t o appear t o 
be of a new se r i e s . A promise has been made th a t the S o i l 
Vegetation Survey w i l l s t a r t i n T r i n i t y i n 1963. 

There are more than tx-jo m i l l i o n acres of l a n d i n 
T r i n i t y County. The w r i t e r i s i n t e r e s t e d i n h e l p i n g t o b r i n g 
about a higher degree of rangeland improvement. I n 1956 Love 

2 
and Williams p o i n t e d out t h a t i t was unwise t o o u t l i n e any 

1 . W. W. Weir, 195I|-, Bibliography of S o i l and Land 
C l a s s i f i c a t i o n Surveys i n C a l i f o r n i a . 51 PP. mimeo. 

2. R. M. Love and V/, A, Williams, "Rangeland develop
ment by manipulation of the s o i l - p l a n t - a n i m a l complex i n the 
d i f f i c u l t environment o f a Mediterranean-tyne c l i m a t e , " Proc. 
7th I n t , Grassl. Cong., 1956, pp. 509-17. 



management o b j e c t i v e s before the s i t e p o t e n t i a l i s w e l l under
stood* The purpose of t h i s experiment then i s t o g a i n a b e t t e r 
understanding of the f e r t i l i z i n g p o t e n t i a l of two rangeland 
s o i l s from the T r i n i t y area. 

I I , Frocedtires Used 
A. 'G-athering S o i l 
The s o i l s selected f o r the experiment were of the 

Laughlin and Los Gates s e r i e s . These s o i l s are considered t o 
have a widespread d i s t r i b u t i o n i n the mountain range. I n 
1961, K. G-owan, L. Brovm, and the w r i t e r , a l l of the U. C. 
A g r i c u l t u r a l Extension Service, made s o i l monoliths of these 
s o i l s and they are nox-j on d i s p l a y i n Weaverville as t y p i c a l 
T r i n i t y s o i l s w i t h the f o l l o w i n g d e s c r i p t i o n : 

Laughlin Loam 
Parent M a t e r i a l Sandstone, Shale, Schist 
R e l i e f Upland--moderate t o steep 
Reaction pH 6.5 s l i g h t l y a c i d 
P r o f i l e Group V I I I ( I ) 
Native Cover Grass, Oaks 
Use , Range 

I t i s f u r t h e r r a t e d as being l i g h t brown or l i g h t 
yellox^ish brown i n c o l o r , good drainage, medium grazing 
r a t i n g but not s u i t a b l e f o r c o n i f e r timber production. I t 
i s used as a good r e p r e s e n t a t i v e of an upland grass s o i l . 
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Los G-atos Gravelly Loam 
Parent M a t e r i a l Sandstone, Shale, Schia 
R e l i e f Upland—steep and very steep 
Reaction pH 6.0 moderately acid 
P r o f i l e Group . ' V I I I - ^ ( I I ) 
Native Cover Shrubs, Mansanita, Ceanothus 
Use Brushland 

This s o i l i s f u r t h e r r a t e d as being reddish brovjn i n 
c o l o r , excessive poor drainage and grazing r a t i n g , and poor 
f o r timber. I t i s a droughty s o i l , very ^ a l l o x - j and covered 
w i t h sprouting brush species. I t i s used as a good example 
of an upland brush s o i l . 

The s o i l s used i n t h i s experiment v/ere gathered by 
the w r i t e r i n October 1962. They were taken from the same 
area as the s o i l monoliths of 1961. The Laughlin s o i l came 
from the C l i f f Ross Ranch (2,000 e l e v a t i o n ) on Brovm^s Creek 
i n Central T r i n i t y . The f o l l o w i n g p l a n t s were observed t o be 
growing on t h i s s o i l at the time the sample was taken: 

Rhaimis crocea var. i l i c i f o l i a (Redberry) h e a v i l y browsed 
Quercus Garryanna—Oregon v#iite O a k — s c a t t e r e d over f i e l d 
Cheatgrass (Bromus tector-um) was the dominant grass i n f i e l d 
S t i p a lemmonii ( p e r e n n i a l ) many small bunches 
S i t a n i o n j u b a t m — B i g S q u i r r e l t a i l 
Phacelia h e t e r o p h y l l a — a useless forb—many small bunches 
Arctostaphylos manzanita—a few pla n t s 

1. P r o f i l e V I I I i n d i c a t e s s o i l s on upland areas 
u n d e r l a i n by consolidated sedimentary rocks. 
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The Los Gatos s o i l came from a higher e l e v a t i o n 
(2,3-00 f e e t ) but w i t h i n f i v e miles of the f i r s t sample. 
Vegetation groxving on t h i s s o i l was mainly a brush cover 
as f o l l o w s : 

Arctostaphylos manzanita 
Arctostaphylos v i s c i d a — M b i t e l e a f Manzanita 
Arctostaphylos canescens 
Ceanothus integerrimus--Deer Brush 
Ceanothus cuneatus--Buckbrush—Wedge Leaf--also the most 

h e a v i l y browsed ' 
Quercus k e l l o g g i i — C a l i f o r n i a Black Oal^ ( s c a t t e r e d t r e e s ) 
Pseudotsuga menziesii--Douglas F i r ( s c a t t e r e d t r e e s ) 

Greenhouse Pot Tests | 
The surface samples of these two s o i l s were brought 

t o the U n i v e r s i t y of C a l i f o r n i a at Davis and pot t e s t e d f o r 
n i t r o g e n , phosphorus, and s u l f u r d e f i c i e n c i e s . They were set 
up i n an arrangement i l l u s t r a t e d on Figure 1, page 5. 

n i t r o g e n (N) was mixed by adding l 8 , 2 l | grams of 
1TH|̂ N0̂  t o 1 l i t e r of water. Twenty-five cc of t h i s s o l u t i o n 
added t o 1,600 grams of s o i l was equivalent to adding 
200# N/acre, 

Phosphorus (P) ̂ ^̂ as mixed by adding lO.ijI}. grams o f 
Ĥ PÔ ^ t o one l i t e r of water. Twenty-five cc of t h i s s o l u t i o n 
added t o 1,600 grams of s o i l was equivalent t o adding 200# 

^2^5/acre, 1 
Sulfur (S) IJ8.3 mixed by adding 32 grams of 

NapSO, ,10 HO t o one l i t e r of water. Tx-jenty-five cc of t h i s 
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Figure 1̂ . Showing arrangement of f e r t i l i z e r t r i a l pots 
i n greenliouse. Arrangement was made from 
Table of Random Numbers on p. o f Experi
mental Methods f o r Extension Workers, Uni
v e r s i t y of C a l i f o r n i a A g r i c u l t u r a l Extension 
Service, 5/1962. 



s o l u t i o n added t o 1,600 grams of s o i l was equivalent t o add

ing 100# S/acre. 

Results of the t e s t s were subjected t o s t a t i s t i c a l 

a nalysis t o i n d i c a t e the d e f i c i e n c y p a t t e r n s , (See work 

sheets, pages 12-20,) 

Soft chess was used as the i n d i c a t o r p l a n t becau.se 

of i t s wide d i s t r i b u t i o n on C a l i f o r n i a range lands. Accord

ing t o Evans, Powell and Love, 1962, "The p l a n t i s easy t o 

grow and r e f l e c t s the s o i l n u t r i e n t l e v e l w i t h respect t o 

n i t r o g e n , phosphorus, and sul f u r . " " ^ The p l o t was set up i n 

f o u r r e p l i c a t e d randomized blocks f o r each s o i l , Viherever 

n i t r o g e n was i n d i c a t e d i t x̂ as applied at the r a t e of 200# N/ 

acre, phosphorus at the r a t e of 200# P20^/acre, and s u l f u r at 

the rate of 100# S/acre. 

Sub-clover was also used as an i n d i c a t o r p l a j i t on the 

Laughlin s o i l . This block was only used to t e s t the d e f i c i e n 

cies of phosphorus and s u l f u r . (See Pot Test Ho. 3, pages 17-19.) 

Each pot was f i l l e d w i t h 1,600 grains o f a i r - d r y s o i l 

t h a t had been put through a one-fourth inch screen t o remove 

2 

pebbles and g r a v e l . Pots were pairfc ed on the inside and bottom 

w i t h black asphaltura v a r n i ^ i and on the outside w i t h aluminum 

p a i n t . Pot saucers were painted w i t h v a r n i a i on the i n s i d e . 

1 , R, A, Evans, ¥• R, Powell, and R. M, Love, ''Relation 
of Species Composition, Herbage Production, and F e r t i l i t y on 

M i l l s a p S o i l s , " December 1962. 

2, H. Jenny, J . Vlarais and W, E. M a r t i n , "G-reenhouse 
Assay of F e r t i l i t y of C a l i f o r n i a S o i l s , " H i l g a r d i a 20 ( 1 ) : 
pp, 1-8. 



Pot t e s t s were conducted i n the greenhouse under fa v o r a b l e 

growing c o n d i t i o n s . Enough d i s t i l l e d water was supplied 

d a i l y so t h a t p l a n t s were never under moisture s t r e s s . 

Temperatures were also c o n t r o l l e d . A l l softchess top growth 

was harvested and oven-dried seven weeks a f t e r p l a n t i n g . The 

sub-clover tops were harvested and oven d r i e d nine and one-

h a l f weeks a f t e r p l a n t i n g . The oven was h e l d at 9 5 - 1 0 0 G 

f o r a tvjenty-four hour p e r i o d . 

I n the sub-clover block (Pot Test No, 3) the p l a n t s 

were thinned t o f o u r p l a n t s per pot t̂ ^̂ o weeks a f t e r p l a n t i n g . 

No t h i n n i n g was done i n the softchess blocks (Pot Test No. 1 

and No. 2 ) . A count was taken of softchess p l a n t s harvested. 

No pot had less than twenty p l a n t s or more than f o r t y p l a n t s . 

The average was t h i r t y p l a n t s per p o t . 

The e a r l y h a r v e s t i n g o f the softchess blocks was due 

to poor germinating seed being used i n the o r i g i n a l p l a n t i n g . 

The f i r s t seeding of softchess was done w i t h the sub-clover on 

November 12, 1962, but the seed d i d not germinate p r o p e r l y and 

had t o be r e p l a n t e d on November 28, 1962. Test showed only 

25-30 per cent o f the seed gerrainated i n f o u r t e a i days. 

A question was asked about the p o s s i b i l i t y of the 

H^PO^ used as a source o f phosphorus increasing the pH of the 

s o i l . On January 18, 1963, a sample of Laughlin s o i l was taken 

from a check pot and a pot w i t h s t r a i g h t phosphorus added. 

Tests x^ere run on the Beclanan glg.ss electrode pE meter i n the 

agronomy l a b o r a t o r y . The s o i l from the GK had a pH of 6 . 8 — 

the P had a pH of 7 . 0 . 
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Findings from Tests 

Results of the pot t e s t are seen i n p i c t u r e form on 

pages 1 1 , l i j . , and 17, and i n the f o l l o w i n g t a b l e : 

TABLE I 

Table Showing Yields of Softchess and Sub-clover 
As Influenced by the A d d i t i o n of Nitrogen, Phosphorus 

or Sulfur 

Pot Test Ho. 1 

Softchess on Laughlin 

S t a t . 
S i g . 

Treat Y i e l d 
ment i n g r . 

GK .27 
S .33 
P .37 
PS .k8 
N .96 

HS 1.18 
NP 1.02 
NPS 

a 
a 

b 
b 
to 

Pot Test No. 2 

Softchess on Los G-atos 

S t a t . 
S i g . 

Treat Y i e l d 
ment i n g r . 

QK .16 
H .16 
P .21 
S .2k 
PS .30 
NS .33 
N? .87 

NPS 1.07 

a 
a 
a 

c 
el 

Pot Test No. 3 

Sub-clover on Laughlin 

Treat
ment 

S 
PS 
CI'I 

P 

Y i e l d 
i n g r . 

1.77 
1.90 
2.03 • 
2.63 

S t a t . 
Sig. 

1 . S t a t . S i g . means S t a t i s t i c a l S i g n i f i c a n c e . 



Pot Test No. 1 had no s i g n i f i c a n t d i f f e r e n c e beti>reen 

the chedc and a p p l i c a t i o n s of s u l f u r and phosphorus alone or 

s u l f u r and phosphorus t o g e t h e r . N i t r o g e n , however, d i d give 

a s i g n i f i c a n t response and t h i s c a r r i e d through both the NS 

and NP a p p l i c a t i o n s . Another s i g n i f i c a n t increase cajne -with 

the a d d i t i o n of NPS. I t w i l l be noted from the p i c t u r e s t h a t 

there i s a s t a i r c a s e increase a l l the way from the CK t o the 

NPS a p p l i c a t i o n . The important change came i n the f i v e - f o l d 

increase i n u s i n g the NPS combination over the CK, S, or P 

a p p l i c a t i o n s and the more than double increase x i i t h the N 

a p p l i c a t i o n . 

I n Pot Test No. 2 the f i r s t t h i n g t h a t might be noted 

i s the decrease i n y i e l d on the Los Gates s o i l and the laxk 

of response from the n i t r o g e n . The p i c t u r e i n d i c a t e s a s u l f u r 

response but the f i g u r e s say i t was not s i g n i f i c a n t . The PS, 

NS, NP, NPS a l l had s i g n i f i c a n t s t a i r c a s e responses. Certain

l y the adding of a s i n g l e n u t r i e n t would not pay on t h i s type 

of s o i l . Again we have a f i v e - or s i x - f o l d increase w i t h the 

NPS over CK, N, S, or P. The NP also brought a f o u r - f o l d 

increase over the s i n g l e a p p l i c a t i o n s . 

Pot Test Ho. 3 showed no s i g n i f i c a n t response from S 

and the f i g u r e s i n d i c a t e a s l i g h t decrease i n y i e l d over the 

check. S t r a i g h t P, hox^ever, was s i g n i f i c a n t and increased 

the y i e l d by o n e - t h i r d . 



show a general d e f i c i e n c y i n a l l three n u t r i e n t s ( I I , P, and S ) . 

Ap p l i c a t i o n s of single n u t r i e n t s are not as apt t o give as 

good a response as combinations. I n some cases s i n g l e n u t r i e n t 

a p p l i c a t i o n s are w o r t h l e s s . The best f e r t i l i z e r t o use i s one 

t h a t contains n i t r o g e n , phosphorus, and s u l f u r . A l l three 

should be p r e s e n t . 

These greenhouse pot t e s t s should now be f o l l o w e d w i t h 

f i e l d t r i a l s , Mr, Ross i s a good cooperator. There i s a good 

chance t h a t j u s t such a p l o t w i l l be put out on Broim^s Creek 

next f a l l . 



Pot Test No. 1 

F i g u r e 2. Shovjing d i f f e r e n t i a l growth o f softchess i n 
response t o v a r i o u s n u t r i e n t combina.tions 
added t o L a u g h l i n s o i l . CK i n d i c a t e s the 
check x^rith no added n u t r i e n t . N i t r o g e n (N) 
and phosphorus (P) were a p p l i e d at the r a t e 
o f 26o# per acre and s u l f u r (S) was a p p l i e d 
a t the r a t e o f lOOvf p e r acre. 

P i c t u r e s were taken by J . S treet and D. Sumner. 



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

Date Planted ll/sjtA^y j v ^ / ? ^ ^ ^ 

Date harvested///7i.? by y ^ f / g ^ ^ g ^ , 

Pe*-^F«trito. Date weighed / / / W x 9 b y ' ' % , 

Treatments T u Ill IV V 5X X 

C'jncan' s 
Rar.ae 
Test •¥ 

Relative 
Yield 

Check 1 1.01 a 
S O.HI £>.3d OXi 0.33 A P.D 

P 6M d,30 
PS A7/ HI 
N / .« h 

NS H.I! 1,11 
NP l.io Ills' lA at 
NPS Uf !•% 

Rep. Totals U3 HP d.7S 

I. 



/ 3 

-4 WrJk JUL PJ. 1^/1/.. I CJjtA 

K 

7 

A / 
. 7 f 

55 £ 

7 ^ " " ^ 

7 , 

3. J . J ? ' y .<{»6f * 
3 
3. 



Pot Test No. 2 

F igure 3 . Showing d i f f e r e n t i a l grox-^th of softchess i n 
— response t o v a r i o u s n u t r i e n t combinations 

added t o Los Gates s o i l . CK i n d i c a t e s the 
check w i t h no added n u t r i e n t . N i t r o g e n (N) 
and phosphorus (P) vjore a p p l i e d at the r a t e 
o f 2bo# per acre and s u l f u r (S) was a p p l i e d 
at t h e r a t e o f 100# per acre . 



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

? ^ V ^ ' ^ ^ ^ ^ 0^^- P l a n t e d / / ^ A ^ by 
aaiBfiLUlD. j ^ ^ ^ ^ harvested///7/^J by ̂ f^^^,^^ 

Date weighed i//fj/A3 by 

Treatments T 

Rep 

II 

1 cat 10 

III 

ns 

IV V sx X 

Duncan's 
Ranae 
Teit-jlt-

Relat ive 
Yield 

Check O.ll. (S,ofo 
S o.xo 
P o.n 0.30 M 

PS 0,30 0,3^ id. 
N 0.10 

NS c 
NP 1^1,3 
NPS l.io /JO 

Rep. Totals 
a-' 

( 
3/fiJ 



A 

d L £ S.S M S 

Ck^^"^^^ J 'Reoal r e d 

7% 

7 

J - , 6 / 

,6 0Z 

s5 

sra-
9,/A - s;*^Y= 3,i/ 

S S 4 = 5 5 - S S C - S S T 



Pot Test No. 3 

^^g Ĵ̂ e i^. Shovjing d i f f e r e n t i a l grox^h of sub-clover i n 
response to various nutrient combinations 
added to Laughlin s o i l , CK indicates the 
check with no added nutri e n t * Phosphorus (P) 
was applied at the rate of 200# per acre and 
sulfur (S) was applied at the rate of 100# 
per acre. 



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

Date planted ///g/^Xby j^J^dlt. 
Date harvested///7/^ by 

Date weighed 3 by 

piii,,iiihi I rT>.7FrrQ/î >^ „ g ^ ^ 1 ^ M ^ a n e u m 

Treatments T 

Rep 

11 

i ca t i 0 

T . n 

ns 

I V V sx X 

D'jncan's 
Rar.ae 
Test-^ 

Relat ive 
Yield 

Check 1.81 7.03 (X 
S 113 1,10 7.01 I.V i 
P m w \

PS X.IO !7o 
N 

NS 

NP 

NPS 
: 

Rep. Totals i,S3 



— -s s 
M S sr. I7's> 

. 79 -a / 
3 
3 

1 • 

.0/? 
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3 
3 

1 • 

.0/? 

l3Mr .1 j^a^ 

-1 n 

3 S 
/I 
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- CL •» 

3-SST = U . n f ' 7 " ^ - '3? 

MS£ ' S ' ^ .^yj, ^ 
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I 
3 
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/ 

JLJO 

1,7b 
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