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perative Fertilizer Experiments With Corn, 
tton, Rice, Cauliflower, Peanuts, Onions, 

Tomatoes and Potatoes--1908-9-10. 

G .  S. FRAPS, Chemist. 

perative fertilizer experiments \Irere l~egun in 1907 bj- this Divi- 
' the Texas Agricultural Espeririient Station, only a few experi- 
with nitrate of soda being undertaken then, however. In 1908; 

,z larger number of esperiments was instituted, and since then the work 
has been vjgorously proeecnted. 

T e  h n ~ w  several objccts in view in canducting ihese experiments. One 
is to ascertain what fertilizers or plant foods give the best results under 
-J ;n~ry farming conclitions on the various types of Texas soils. It is 

aportanf. that information of this kiml should be secured, both for 
lefit of farmers in general, and for the particular farmer who un- 
3s the experiment. The rational ancl intelligent use of fertilizzr:: 

1s certainly more lilrely to be profitzble than hit-or-miss sjsterris r'l'-- 

information which we have collected tcneerning the chemical prc 
and composition of our soils will enable us to make wide applicat 
the results of these and other experiments. 

A second, and inore hcientific, object in instituting these fertll~zer 
exljeriments is to ;iscertain the relation between the needs of the soil ns 
ehon?n by field eupc~+ime~~ts, znd the needs as shown by pot experiments 
ancl chemical anal! Fe?. 'l'his js n relation which inust be definitely estab- 
listled if our ar ncl pot (-xpc.rimer becoine of the cg-reatest 

e practic ~cance. 

NATI.- I:E AND SIGN I F I C r l Y C E  O F  FERTILIZERS. 

-4 full discussioli of the nature 2nd v.ee of commercial fertilizers 
is presented in Bulletin 3 12 of this station. Only a few-facts pertaining 
to ihe experiments under discussion will be given here. 

The object of a fertilizer is to supply plant food to the soil in such 
forms that plants can take i t  up. All soils contain plant foocl, bui they 
do not all contain a suficient quantity, or in svcll forrns as to be easily 
consumed by plants. Plants vary in their neecl for food ancl in their 
capacity to secure it. Soils vary in their content of plant food and their 
ability to supply it to the plant. Hence arises greal diversity in the 
effects of applications of plant food. 

The adaptation of fertilizers to soils ancl plants nleans the use of such 
as will supply the necessary food, on the one liancl without too great 
cxccas of waste, on tlie other hand without a deficiency of some neetlecl 
element. 

The three important Forms of plani food are pl~oqplloric acid, potash, 



and nitrogen. Olnr soil analyses show that, as n rule, Texas so 
often deficient in phosphoric wid, less often so in nitrogen and It 
in potash. 

Phosphoric acid was suppliwl, in our experiments, by the use c 
phosphate, which contained about 14 per cent available phosphoric 
that is, suitable for plants. 

Nitrogen was supplied by cottonseecl meal, which contains about , rcL 

cect nitrogen, wit11 about 1.5 per cent potash and 2.5 per cent phosphoric 
acid. The presence of phosphoric acid and potash in the cottonseed meal 
complicates mattem a little, but i t  is the form of nitrogen very generally 
used in Texas. Dried blood, sulphate of ammonia, ancl nitrate on ' 

also ccntain nitrogen. 
Potash was supplied as kainit, n.hic!l contains 12  per cent pots 

snlphate or muriate of potash, containing 50 per cent of potash 
niat ply. 

CONTROLTLCNG CONDITIONS OF CROP GROWTH. 

ils fire ~ 
3ast SO 

~f acid 
2 acid, 

Plant food is not the only condition n.hich controls the growth oJ 
crop and the corresponding yield. I n  fact i t  may, at  times, be of a 
tively small importance. 

The size of the crop depends on the condition least favorable tc 
growth. The conl,rolling condition may be excess or deficiency of w 
too low or too high a temperature, too much or too little light, 
depth of the soil, the physical chai-acter or coildition of the soil, 
quantity available of any gi\-en plant food, acidity of the soil, ir 
pests, or plant cliseases, kind of seed, etc. 

The controlling condition may not be constant. At one period i 
the growth of the crop, excess of water may control. At anothei 
deficiency of, say, 1:hosphoric acid, may control. Later on, clrough 
set in, and deficiency of water become the controlling condition. 

The conditions of plant life are not independent, but affect one an- 
other. An excess of water interferes with the elaboration of plant food. 
The physical condition or character of the soil affects the amount of 
water i t  retains. A '"'-?ral supply of plant food may economize water, 
and so on. 

'The practical nust study the limiting conditions, and enclearor 
to raise the limi igher one. A ltnowlcclge of the limiting conili- 

. tion, thus, is of prline ~r~portance.  
A study of the relation of Texas soils to water is, we beliere, of 

importance. Moisture and other climatic conditions, are. the grea 
trolling condi.tions. Methods of removing surplus' waters, and of 
lng and conserviilg water in the soil, should be learned and pra 
by the farmer. a 

fariner r 
t to a 11 . . 

REI.IITIOX O F  FERTITAT%ERS TO MAINTE5TTdNCE O F  FERTILITY. 
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I n  order to maintain fertility, i t  is essential that a good supply of 
acti~re.plant foocl be kept in the soil. Phosphoric acid and potash are 
comparatiwly cheap, and map be profitably purchased, but nitrogen is 
expensive, and i t  is not practical to purcl~ase all the nitrogen sufficient 
for ordinar? f a ~ m  crops. I n  other words, the bulk of the nitrogen must 
be secured otherwise than in commercial fertilizers. Nitrogen in the 



fertilizer may be applied to supplement that in the soil, bnt to purcllase 
hitragen iia too expensive as x means of rnq-intaining soil fertility when 
oriiin~rv farm crops are grown. Hence it  is necessary to secure mesns 
of obtaining the nitrogen from other sources. The improper use of com- 
merejal fertilizers may, indeed, impoverish the soil in nitrogen. (See 
Bulletin No. 112.) 
I The nitrogen may be secured from the air by the use of leguminous 
crcps. These plants have the poner of fixing free at~nosplieric nitrogen. 
1 l'hi! maintenance of soil fertility requires the growth of these crops. 

/ &mRPRETATIoN O F  FIELD EXPERIMENTS WITH FERTILIZERS. ' 

Field experiments, of whatever Irincl, reqilire care in their interpreta- 
tion. Variations in the soil, its deptli or physical character, local vari- 
ation; in fertility, the attacks of birds or insects, injury by stornl, the 
situation n7jth respect to drainage, ma? influence the plots unequally. It 
is knomr, that plots on a field apparently of uniform fertility, and treated 
exactly alike, do not procluce exactly the same yield, ancl further, that 
these ~nriations are not always in thc same direction each year. Un- 
derground conditions may be one cause of this, such as differences in 
fertiiity, or 6ifferences in depth, and in character of subsoil, causing dif- 
ferclicee in moistlrre conditions of not always the same effect in different 
seasons. 

TITl~atc~~er the cause of such variations, they do exist, and often cause 
othernise unacconntablc results in field experiments. Their e~ is t~c lce  
must :ilwa.;z: be kept in mind in connection with such experiments. 

Y!H!S GO-OPI<RATITTE FERTILIZER EXPERIMENTS. 

When announcement xas made in the press of our intention to carry 
out t h . ~  FC cxl)erirnents, me received a large number of applications from 
tho<(? ~ v i t h i ~ g  to take part in the ~vorlr. XTe accepted as many as we 
coakl Elandle with the means a t  our clisposal. Each year we have been 
obligecl to disappoint a number of those wishing to conduct the experi- 
ments, as many as nearly three hundred one year. We hope that those 
who clesjre to do so will later on have opportunity to take part in this 
T F C . ~ ~ .  

Det;~jlecl accounts of the various co-operative experiments will be pre- 
sented in the succ2eding pages, together with a discussion of tl~eiil, and 
conclusions drawn from them. Only the successful experiments are -re- 
ported. Each year a number of experiments failed, from various causes, 
but the chief cause of failure in the past three years was clrought. 

Tke ~rritcr wishes to express his anmeciation of the work of those who 
hare carried out these experiments, both to those who succeeded and to 
those n7hose crops were injured or destroyed. The n-orlr is of value not 
only to tho~e  who carried i t  out, but to farmers in general. Illany of 
tho~e 1r11o co-oper:lted 716th us have done so for two or three years, and 
we believe this sho~vs the work to ]lare been of service to them. 

Ackno~vleclgment must also be made to the German lZali Works, for 
some mur i~ te  of potash ; to thc Nitrate of Soda Propaganda, for nitrate 
-of soda; to the New Orleans Acicl and Fertilizer Company, for one ton 
of Bull Dog Acid Phosphate; to the Fidelity Cotton Oil and Fertilizer 
Company, of Houston, for ~rarious courtesies in connection ~vitlz this 
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work; to the Coe-Ifortimer Company, of Men- Sork, for Thomas pb 
phnte; and to H. Dittlinger & Company, of New Braunfels, for ter 
lots of hyclrated lime. All this was of material assistance in estrn 
our experiments. 

EXPERIMENTS TVITII cons. 

Fertilizer experiments with cotton and corn hare now been carrled 0 t h  

for three years. The objects of these experiments are to ascertain t h ~ '  
needs of various tgpes 01 soils for fertilizers, to determine the relation, 
bel~vcen deficiency and chenlical composition, and to study the applica; 
ti011 of plant tests to neecls of the soil. I 

I 

The following. iustructions were sent out in  1908, together with the 
fertilizer mixtures : 

Plan for Fertilizer Test zuit7~ Corn and Cotton.-Select a piece of land 
about three-quarters of an  acre where the soil is uniform. For each ap- 
plication of fertilizer sclect four rows of cotton or corn 280 feet long, 
or  8 rows 140 feet long, or 1 6  rows 7'0 feet long. I f  the rows are 4 feet 
apart each application of fertilizer will then be made approximately on 
one-tenth of an  acre of land. We will assume that  four rows of cotton or 
co1.n 230 feet long were selected, 4 feet apart. 

1. T o  the first four rows apply 20 pounds of acid phosphate. 
I .  To the second four rows apply nothing. 
I T .  To the thirc! four rows apply a mixture of 20 pounds of acid 

p11ospI:ate and three pounds cottonseeti meal. 
1 .  "l'o the fourth four rows apply a mixture of 20 pounds acid 

phosphate and 10 pounds cottonseed meal. 
1'. T o  the fifth four rows apply a mixture of 20 pounds acid phos- 

p l ~ a k ,  three younds cottonseed meal and two pounds kainit. 
1 .  To the sixth four rows apply a mixture of 29 pounds acid phos- 

phaie, .three pounds cottonseed meal and five pounds kainit. 
'1'11e feriilizer sllould be mixecl well, and applied in the rows about 

a week beforc tllc seer1 is planted. The entire field should receive the 
same treatment, 3 ~ ~ 1  if any of the plots are damaged by storms, insects, 
or an-vthing else, the facts should bc noted and considcreil. The only 
difference between the plots should be the quantity of fertilizer. The 
crop from each plot should be harvested and weighed separately. 

T l 1 ~  difference between plot I1 ancl the olhers shows the effect of the 
various fertilizers. 

The difference Letmeen I and I1 shows the effect of acid phosphate 
A 

(containing phosphoric acid) alone. 
The difference between I and 111 shows the effect of nitrogen in cot- 

tonseed meal. The difference between I11 and IV shows the effect of 
increasing the nitrogen. 

The difference between I11 and V shows the effect of potash (kainit). 
The difference between V and V I  shows the effect of increasing the 
potash. 

r'?unntity of li'erti7izcr.-The quantitj- of fertilizer used corres 
to 200 pounds acid pbosphate per acre, 30 or 100 pounds cot 
rncal, and 20 or 50 pounds Itainit. This would correspond to 28 

ponded 
tonseed 
pounds 



phosphoric acid, 2.1, or 7 pounds nitrogen, and 3.6 or '7.2 pounds potash. 
This does not allow for the potash or pliosphoric acicl in the  cottonseec? 
meal. These arc light applications of fertilizer, but were selected in 
order -lo bring the experiments into relation with ordinary cotton fer- 
tilizers, containing S or 10 per cent phosphoric acicl, 1.65 per cent nitro- 
gen 21ml r? per cent potash. 

hfixturc No. 4 corresponcls to a mixture of I part cotionseed meal to 
2 p u t s  acic7 phosphate. .The mixture applied to No. 5 ~ o u l d  contain 
1.2 per cent phosphoric acicl, 0.8 per cent nitrogen and 1.4 per cent 
polash. The application of nitrogen in this series is small. 

C'lzas. J. Moores, Texarh-aua, Bowie C'oz~n,iy.-The yielcl of shelled corn 
is in Table KO. 1. The last plot mas next to a fence-row with trees be- 
yond, the low yielcl being probably caused by the shade. 

The acid phospltate was most eff'ective in  the experiment. The addi- 
tion of cottonseerl nteal to the acid phosphate was not profitable. 

I$. G. Landis, P7ainviezu, 7-lalc C,~:lnty.-The fertilizer was applied 
and cotton plantell Italy St l~ ,  but  the cotton was a failure owing to heavy 
rains, and on June  l2th,  J u n e  corn was planted on the same plots. The 
corn was somewhat tangled by a storrrr and was not culti~mted as much 
as could be ilesireit. Results are in Table 1. Rows 280 feet long. This 
experiment is Inconelusive. Acid phosphate was the only application 
which made a gain. 

TABLE NO. 1-Weight of Corn in  Pounds per Plot in  Co-operative Experiments,1908 

................................................ 1120 lbs. acid phosphate 
2 No addition .................................................................. 
3 20 lbs. acid phosphate, 3 lbs. cottonseed meal ........ 

...... 4 20 lbs. acid phosphate 10 Ibs. cottonseed meal 
520 lbs. acid phosphati, 3 lbs. cottonseed meal, 3 

lb. muriate of potash .............................................. 
6 20 lbs. aci? phosphate, 3 lbs. cottonseed meal, la 

ibs. murlate of potash ............................................ 

Texarkana, 
Bowie 

county. 

Plainview, 1 Thornton. 
-Hale Limestone 

county. 1 county. 

Shelled Shelled 

I Apparent effect of: I 
Acid phosphat,e ............................................................ 
Three pounds cottonseed meaL ................................. 
Ten pounds cottonseed meal ...................................... 
One-half pound muriate of potash .......................... 
/One and one-fourth pounds muriate of potash ..... 
I 

*The crop was not as large as with acid phosphate alone, so that the potash 
no gain. I t  decreased the apparent loss due to cottonseed meal. . 

- - 

actually caused 

,Tohit Griffi?~, T h o ~ n t  en, Linaestone Coun tp.-The corn was planted 
very thicli. Results are i n  Table 1. Kumber 1 and 6 mere outside rows, 
which may hare caused them to do better. No. 4 showed the best growth 
of stalk but did not make the corn. Acid phosphate was the only nppli- 
cation which made a gain. Mr. Griffin aiso mzde an  experiment with 
cotton in 1909. 
Ill.. Gr i f l i n '~  ?oil$ rn3e low in  phosphoric zcid, good i n  nitrogen, an4 

i ' 



e I.CSU~~: 
corn e s  

- fair in lime ancl potnbh. ?'hey are low in active phosphoric a 
the fertilizer experiment, acid pliospha te was the only applicatic 
made a gain. I11 the cotton esyerimcnt, 1909, onlp the first 
were weighed, the other piclrings being mixed by mistake. Th 
of the cotton experiment so far as it  goes were similar to the 
periment, only the acid phosphate giving results. 1 

Description of &'oil.-Probably Orangeburg fine sancly loam. For 
analysis, see 'l'able 3. No. 1257, depth 0"-6", loca-ted in Thornton, Lji~ie- 
stone Count!: on the old ICidd farm. Occupied by J. B. Griffin. Ccn- 
sidered gdocl, procllices one-third bale cotton, 25 bushels corn per acre. 
Eel~rcsents $0 per cent farm, 50 to 60 per cent of county. Corn, cotton, 
peanuts, millet, arc the principal c r o p  grown. It is a reddish brc,\\-i?, 
friable loam, which behares well in  both ve t  and dry seasons. It 11s 
a southeast slope. 

No. 1258.-Uncultjvatecl soil. Depth to clay subsoil is 10". 

COXCLUSIONS FROM 1908 EXPERIMENTS. 

Only three experiments with corn mere reported. Acid phosphate 
pi~oduced increased yields with all three. 

Cottonseed meal increased the crop in onlv one experiment. In the 
other two it  caused apparently a decrease. T h j ~  may have been due to 
the increased growth of leaves caused by the nitrogen of the meal Jn- 
creasing the requirements of the plant for water, and causing it to sufEer 
from the Jry weather which followed. 

Jluriate of potash did not produce any iocrease in any of the experi- 
ments, but produced an average decrease. None of the six plots which 
received potash gave as large yields as the acid phosphate plot. Potash 
is used more largely by the leaves and stalk than any other portion of 
the plant, and may possibly have acted in production of increased foli- 
age, with consequent greater suffering from drought. 

The results of these experiments might well have been cliff erent under 
more favorable conditions. 

EXPERIMENTS O N  CORN, 1909. 

The season of 1909 mas also a very dry one, ancl corn suffered 
A number of our experiments were clestroyecl by the drought, 
results of the 0th" experiments might well have been different .,,, ,,,- 
sonal conditions been otherwise. 

Acid phosphate, as a general rule, produced results. Cottonsc 11 
increased the growth of stalk, but the larger plant required more water. 
so that the production of corn was in many cases actually less when it 
was added to the acid phosphate. Tlie seasonal concijtions were against 
the favorable use 01 nitrogen. These observations do not, of course, 
apply to ill1 tl;e experiments. 

Plan of TYork.--The same instructions for ~vork were used as 

severely. 
and tlie 

Lor7 one- 



RESULTS. 

David C. Burr, TZayzcood, Liberty Cozr nty.-Jloderate, prairie soil, 
lorn, black,. with clap sul~soil, cultivated two years, produces 12 to  1 5  
bushels corn, 10 to 15 saclts rice. The crop lsad lo be replanted but 
made a fine stand with the exception ~f No. 1. The results are in Table 
2. All the fertilizing constj tuen ts @ve results. 

This soil is fairly well supplied with nitrogen, lime, ancl potasli. It is 
low in phosphoric acjcl. It is also probabl~l!~ low in active phosphoric 
acid. 

Dcsc~ipiion of ,?oil.-Probably Lufkin clay. For analysis, see Table 3. 
Yo. 2375-Depth, 0"-8", loratecl in Ray~vood, Liberty county, on farm 

of D. C. Barr. Sample talren in nortller~st corner of Section 166. Wash- 
ington county ~urve;. This soil is lerel and has fair drainage. F i f t ~ e n  
te 20 busllels corn and 12 to 18 sacks of rice were produced per acre. 
Rice ancl corrr are principally grown. In wet Feaeons water stands on 
ahis 1ancl.j on drying out, the soil g ~ t s  hard on the surface. 

No. 2376-Depth, 8"-18". Subsoil to No. 2375. 
J. D. Randolpl~, Austin, Travis Co7~nty.-Light sandy loam, seconcl 

bottoln soil with red clay subsoil; 30 Fears in cultivntion. Prod~ces  20 
busllcls corn, one-qilarter bale cotton. The crop was thoroughly culti- 
-raked. -4cid phosphate alone gave results. 

G. B. Thaggard, Texarkana, Bowie County.-Light gray sandy soil, 
moderate upland, vith good drainage, produces 12 bushels corn, or one- 
half bale cotton. I n  cultivation 3 years. Harvest was very light, due to 
severe drouglit. Peas had been grown on ihis patch the previous year. 
Acid phosl31iate and cottonseed meal both gare results, in spite of the 
drought. 

R. TP. Harl~cr, Sawjv~., Denton Coztnty.-Poor, gravelly, red, upland 
,h clay subsoil, 35 years in cultivation, produces 10 to 15 bushels 
Stand secured was 95 per cent, excepting on plots 5, 85 per cent, 
90 per cent. Hacl not had a good rain since November, 1908, 

u c a l l y  a year. Acid phosphate and cottonseed meal both gave results. 
Potash gave results on one plot and none on the other. 

Mr. Harper also conducted aa exprirnent with Irish potatoes in 1910, 
in which acid phosphate and cottonseed meal gave results, and potash did 
not. 

This soil is fair in lime, high in potash, fair in nitrogen, and low in 
phosphoric acicl. 'It is also lonr in active phosphoric acicl. 

Descripiion of L5'0il.-No. 3124, depth, 0"-6", Sanger, Denton county. 
Considerated moderate to poor land. On northwest corner of prairir 
farm, 75 iards south ancl GO yards east from corner. Two hundred and 
fifty paunds cotton, 7 or 8 bushels corn, and 10 bushels oats are usually 
produced on an acre. Corn, cotton, wheat and oats are grown. The 
jields are fair in wet seasons but poor in dry. The land is rolling an.' 
drainage is good. 

No. 3 1  25-Snbaoi to 3124, depth 6"-15". 
R. fl'z'nr7sor: n?rfn7o, Leo91 County.--Light red sandy, hilly soil, with 

red stiff clay subsoil; in cultivation 30 years and producing 15 bushels 
corn and one-third bale cotton. Prolonged clrought during the experi- 
ment. Stand, fair. 

Acid phosphate alone gave results. Mr. Windsor also carried out a 



corn experiment ia 1910, in ~ ~ l i i c h  acid y l ~ o ~ p h a t e  gzzve results, one ap- 
. plication of cottonceecl ]]leal increased the yield, ancl one did not, and 

potash had no efl'ect. 
This soil is fair in  lilllc ancl potash, low in  nitrogen and 

acid. This soil is unusually Iiig11 in active phospl~oric acid, and i t  is 
questionable if the .oil sanlple represents the field correctly, the surface 
soil being very high in actiue phospl~oric acid, ancl the subsoil low. 

D ~ s c ~ i p t i o n  of .qoil.-Pro~ahly Orangebury fine sandy loam. No. 
3,367-Derih 0"-7". Fa1111 of 13. TTindsor, nine miles south of Bufialo, 
Leon count\., on pr:elnption ccction, G. W. TVeilns survey. Sample 
talcen on rise in  center of field close io an old peach tree. The soil is 
well drained, rolling and considered moderately fertile. It is lo call^ 
ltnown as "sandy land." Fifteen bushels of corn ancl one-third bale of 

- cotton are produced per acre. 
Corn, cotton and peas are the chief crops. This is a light reddish 

sandy soil with good unclerdrninage, which packs, crumbles, does not 
crack or n~ash,  and dirt cloes not mash onto it.  It has been cultivated 54 
years, represents two-thirds of farm, and is an average of the countv. 
No fertilizers or manure hare ever been applied. Crab p a s s  and weeds 
plo~ved under helped mechanically. 

No. 33(i8--Depth 7"-19". Sul~soil to No. 3367. This is a light red 
clap. 

T. 0. Plunk-et-l, Xnlw7ta77, Harrison County.-Dark sandy soil with 
stiff red clay subsoil, 1 2  to 1.5 years in  cultivation. Ifoderate, produc- 
tion 1 5  bl?shels corn or one-quarter bale cotton. On account of the un- 
usual drought the test cannot be considered a fair  one. 

Acid phospllate alone gave results. In another test in 1910 on corn 
none of the fertilizer applications gave results, the yields being irregular, 

Mr. Plunkett's soil is a little low in  lime, well supplied with potasb. 
and l o ~ v  in  nitrogen and phosphoric acid. I t  is low in active phosplioric 
acid, and evidently needs phosphatic fertilizers, and rotation of crops 
wit11 legumes to  supply nitrogen. 

D~scr ip t ion of Soil.-Probably Orangeburg fine sancly loam. No. 
3359-Depth 0"-4". Located two miles northwest of Marshall, Harri- 
son county, on farin of Ton1 0. Plunkett, on north half of Samuel Har- 
I)er survey, 150 yards north from tenant house. This soil is almost level 
11;)iancl soil and is known as dark sandv loam. It is considered of mod- 
crate fertility and procluces one-third hale of cotton to the acre. Corn 
ancl cotton are the principal crops. No fertilizer has he2n used on this 
soil. Thc  native vegetation is lezpedeaa ancl mild sage. The soil packs 
when very wet, crumbles on drying and waslle~ verv little. This soil has 
been cultivated since the Civil War, but has been idle for several years- 
No green crops have been plowed uniler and no manure has ever been 
ayplied. The soil repre~ents  50 acres of farm. 

No. 3360-Depth 4"-13". Subsoil to No. 3359. 
Jas. 8. Duncan. J iount  Plemnnt, Titzcs Cozc~zty.-Dark loam, upland 

soil, with ~ancly :lay subsoil, cultivatccl eight years in corn and cotton, 
produces 1,500 po~lncls seed cotton. The difference of ~rocluction in the 
plots m7as due to the ~~eig31t of ears and not in the numher. Plots 3, 4, 
5 anil 6 had a greater gro~vth of fodder and shuck. 'rhe weather mas 
yer.\. r i r ~ ,  henee i t  j s  not cnnsidereJ a fair test. Tbe acid phosphate 
d o n e  galre results. 



corn 
bus1 

P 
a dl 

C U L L \  

T. 
Acic 
mea. 
m. 

lanu 
soil : 
sons. 
coun - - 

IYc 
S. 

with 
duce 

E. T. dose$ I l u~~ t sv i l l e~  Wal!cer County.--Light colored sandy upland 
soil with clay subsoil, 20 years in cultivation and produces 29 bushels 
corn. The corn was injured by a severe hail storlrl on May 15. Acid 
phosphate alone gave results. 

G. T. Plexco, IYhitesDoro, Grayson County.-Dark red sandp loam 
soil, with red clay subsoil. Good upland prairie, cultivated 25 )-ears in 

I, cotton and oats, and produces 20 to 40 l~ushels corn, 20 to 50 
iels oats, ancl one-quarter to three-quarters bale cotton. 
lot No. 1 was next to cotton, which gave it some advantage. Season 
ry one. Stand perfect. Acid phosphate alone gave results. Soil 

probably Orangeburg fine sandy loam. 
8. B. Blair, ~ l ~ ~ ~ q u e z ,  Leon Cou7zty.-Light red sandy loam upland 

soil, with red clay subsoil, in cultivation 16 years and producing 15 
bushels corn and one-third bale cotton. Bedded in fall, cut down with 
disc harrow, fertilizer applied, and listed with turning plows and mid- 
dles run out. Corn plantecl. March 18 and replanted April 2. Got ;1 

fairly good,s.land and culiivatecl five times. Acid phosphate and perhaps 
--Lc3nseed meal and p t a sh  gave results. 

he experiment in 1910 of Mr. Blair gave practically the same results. 
I phoephate'produced an increase, the light application of coftonseed 
1 gave no results, but the heavy application gave a decided increase. 

'l'he potash had the same effect as an increase in the quantity of cotton- 
seed meal. 

Mr. Blair's soil is low in lime, potash, nitrogen ancl phosphoric acid. 
I t  is better supplied with active phosphoric acid than many of the soils 
tested, having an average corn possibility of 20 bushels per acre. Nitro- 
gen is thus probably needed more than phosphoric acid. Like many 
other Texas soils, ilijs soil needs a rotation of crops in which legumes are 
grazed off or plowed under, to supply the soil wit11 nitrogen and with 

retable matter. Phosphatic fertilizers should be used, with perhaps 
application of potash also. 

Description, of ,Toil.---Probahlp Orangeburg fine sandy 'loam. No. 
"-50-Depth 0"--1" to 6", located in ILarquez, Leon county, on farm of 
S: B. Rldr .  Sample taken in north field of 25-acre plat. The soil is 
conejdcred moderat~ly fertile and proiluces 15 b~shels  of corn and one: 
third bale cotton per acre. Corn and cotton are the chief crops. The 
I - - -  3 is slightly rolling and the darinage fair. Crops drown out and 

runs togeiller in wet weather. It gets very hard and dry in dry sea- 
Tlle soil represents nine-tenth? of farm and three-quarters of 

ty. 
1. 3251-Depth 4" to 6" to 15". Subsoil to No. 3250. 
L. 13orne, Frnntston, Anderson C!ouniy.-White sandy upland soil 

, 

red clay subsoil, cultivated eight years in corn ~ n d  cotton and pro- 
s 15 to 20 bushels corn. Moles destroyed crop and had to replant 

April 20. No rain from June 15 to August 31. Acid prosphate alone 
gave results. I n  an experiment on potatoes in 1910, Mr. EIorne found 
phosphoric acid, potash and nitrogen, all three, of advantage. 

Mr. Horne'e soil is low in lime, in phosphoric acid ancl in nitrogen. 
I t  is good in potash, for this grade of soil. The active phosphoric acid 
is 29 parts per million, corresponding to an average corn possibility of 
20 bushels corn per acre. This soil needs rotation of crops, legumes 
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,urned under or grazed off, supplementeil with phosphatic fertilizer 
:om, and wit11 potas11 in addition for potatoes. 

AT. I<. Wriylzt, Sadler, Grqson Cozlnty.-Black sandy rolling up-- 
:oil, with yellowish red clay subsoil, 20 years in cultivation. Produ 
L5 to 20 bushels corn. All the fertilizer ingredients gave results. 
D. 8. Clarlc, illsxia, Limestone Coun ty.-Light sandy soil, moderr 

~pland, produces 1 5  hushels corn, 500 p o ~ u ~ d s  seed cotton. Draj- 
;ood. I n  cultivation probably 15 years. No rain from June lr 
iugust 8th. Acid phosphate alone gave results. His experimer 
,930 with corn gave the same results. 

Mr. Clark's soil is fair in nitrogen and potash, a little low in 
and low in phosphoric acid and in active phosphoric acid. It needs 
tion of crops, legume treatment, and fertilization with phosphoric 
tilizers. 

Description of Soil.-Probably Orangeburg sand. 
Description of Soil.--No. 3856-Depth 0"-7". Located one and 

half miles east of 34exia, farm of D. S. Clarlr. Soil sampled on spc 
left of road leading through field from lot just north of garden. I 
['. C. Railroad survey. This is an upland soil, locally known as "Mes- 
uite." It is considered moderately fertile and produces 15 bushels corn 
nd 500 pouncls seed cotton per acre. Corn and cotton are the principal 

,rope grown. The natural T-egetation is weeL?s and crab grass. The soil 
cm~sts in dry seasons. I n  wet seasons it  runs together and packs. The 
drainage is good, dirt does not wash off or onto it. This land has been 
cultivated 20 to 25 years and represents 100 acres on the farm. No green 
crops have ever been plo~ved under. 

So .  3'257-Depth 7" to 18". Subsoil to No. 3256. 

CONCLTTSIONS FROM THE 1909 CORN EXPERIMENTS. 
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Thirteen successful experiments mere reported. Almost all of thf 
:sts suffered from dry weather. Acid phosphate increased the yiel 
1 every case. 

Cottonseed meal, 3 pounds, increased the yield in five of the thir' 
xperimenis. Ten pounds per plot increased the yield in six ex1 
lents. TVe may consider that cottonseed meal caused an average 
-ease in fire experiments. I n  three of the five experiments, ten POL 

~ttonseed meal caused a much greater increase than three pounds. Cot- 
meed meal caused an increase in five experiments, and an apparent 
ecrense ir. eight. Tlie explanation of this is probably that given in dis- 

~ ~ ~ s s i n g  the 1908 experiments. The greatel. yield of foliage induced by 
the cottonseed meal caused the corn to suffer more from the drought 
and so decreased the crop. 

Kainit (containing potash) increased the yield of corn in six of the 
thirteen experiments. Two of these increases are decidedly large (Ray- 
wood and hfarquex). The average increase is very small at  Sanger, and 
at Mesia the increase is apparent rather than real, since neither of the 
plots with the complete fertilizer yielded as much as the one with acid 
phosphate alone at  31exia, and the plot with the most potash did not 
yield as nlucli as the acid phosphate plot a t  Frankston, though Frankston 
should, perhaps, be counted as a gain for potash. 





EXPERIMENTS ON CORN I N  1910. 

'Phe season of 1910 was also a dry one, though i t  was a better s 
for corn than for cotton. 

eason 

INSTRUCTIONS FOR TI-IE TESTS. 

The following instructions were sent out both for corn and cotton in 
1910. Some special tests were also made, under special instructions. 
These will be discussed later on. 

Select a piece of land ahout three-quarters of an acre where the soil 
is uniform. For each application of fertilizer   elect four rows of cot- 
toll or corn 280 feet long, or eight rows 140 feet long, or sixteen 7'0 feet 
long. If the rows are four feet apart, each application of fertilizer will 
then be made on approximately one-tenth 3cre of land. We mill assume 
that four rows of cotton or corn 280 feet long were selected, fo- p - - L  

acid 
ie of 

apart. We prefer corn to cotton for the of the experimen 
1. To the first four rows apply 20 pounds acid phosphate 

KO. 1). 
2. To the second four rows apply Mixture 50. 2 (20 pounc 

phosphate and six pounds cottonseed meal). 
3. To the third four rows apply noihing. 
4. To the fourth four rows apply Mixture No. 4 (20 po1.m 

phosphate and 12  pounds cottonseed meal). 
5 .  To the fifth four rows apply Mixturc No. ti (20 pounds 

pllosl~l~ate, six pounds cottonseed meal and one-ha1 F pol~nj'l m~rriu 
potash). 

6. l'(: the sixth four rows apply Ilixture No. G (2P ponnJr-: acid phos- 
p l~de ,  six pounds cottonseed meal and one and one-quarter. pounils mnri- 
ate of potash). 

7 .  If JOU can do SO, apply four loads manure to a seventh fol.~r - ,---- 
The fertilizer should be mixed well, and applied in the .drill a 

week before the seed is planted. The entire field should recei 
same treatmerst, ancl if any of the plots are damaged by storms, i 
or anything else, the fact should be noted and considered. The only dii- 
ference belween the plots should be the fertilizer. 

L- TIJWS. 
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'J'he date of maturity should be stated and the crop from each plot 
should be harvested and weighed separately. The stand should also be 
reported. 

The difference between f and 3 shows the effect of acid phosphate 
(containing phosphoric acid) alone. 

The difference between 1 and 2 shows the effect of nitrogen in cotton- 
seed meal. The difference between 2 and 4 shows the effect of increas- 
ing the nitrogen. 

The difference Ijetween 2 and 5 sho~vs thc effect of potash. The dif- 
ference between 5 and G shows the effect oE increasing the potash. 

The difference between plot 3 and the others shows the effect of 
varj ous fertilizers. 

'I'his experiment should show which of these fertiljzers would pr( 
probably most profitable for cotton and corn under your conditions - 

i t  would give you an intelligent basis for fertilizing next season. 
will discuss the matter fully with you when the work js completed. 

the 
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The quantity of fertilizer 1i:ced corresponcls to 200 po-L~nds acid phos- 
phate per acre, 60 or I20 pounds cottonseed meal, ancl 5 or 12.5 pounds 
nluriate of potash. The application of cottonseed meal was thus larger 
than in ihe 1908 or 1909 experiments. The application would cor- 
rwpond to 28 pounds pl~osphoric acid, 4.2 or 5.4 pounds nitrogen, and 
2.5 or 6.3 pounds of potash per acre. Mixture No. 5 would be equa1 
to 25 pounds phosphoric acid, 4.2 pounds nitrogen, ancl 2.5 pounds o f  
potash per acre. or the equivalent of 280 pounds per acre of a fertilizer 
containing 10 per cent phosphoric acid, 1.5 per cent nitrogen, and 1 per 
cent potash. Mixture No. 6 ~vould kqual 25 pounds phosphoric acid, 
4 2  pounds nitrogen, ancl 6.3 pouncls potash, or the equivalent of 280 
pounds per acre of a fertilizer containing 10 per cent phosphoric acid, 
1.5 per cent nitrogen, and 2 per cent potash. Mixture No. 2 would 
correspond to a fertilizer containing 10 per cent phosphoric acid and 
3.3 per cent nitrogen at the rate of 280 pounds per acre, or to one con- 
twining 8 per cent phosphoric acid and 2.7 per cent nitrogen at  the rate 
of 350 pounds per acre. 

Thp  application of nitrogen is thus ligl~f; except with Mixture No. 2, 
lat of potash is light except with Btixture No. 6. 

l ) l<SCRIPTION O F  THE ESPI<RINENTS. 
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S. Smith, Sf ep~~,mnz/.iRe, Ernth County.-Light colored upland 
soil with rcd clay subsoil, one and one-half miles east of Stephen- 

ville, in cultivation about 20 years in cotton and corn and produces 20 
bushels corn. Corn planted about March loth, harvested August 27th. 
Pour rows per plot 4 feet apart.and 280 Feet long. The land was flat- 
broken about four and one-half inches rleep, harrowed, planted, and har- 

deep, plowecl deep, and plowecl. with six srnall sweeps through the 
? with diverse cultivator. The crop is verv short on sccount of the 
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~ t .  One hundred ancl thirty feet on the end of each plot was c1;lrn- 
,y sand storm and report is on the remaining 350 feet. The plot 

h received four loads of manure suffered more from the drought t h m  
khers. He is unable to account for  the difference in yields of plots 
3 4 unless i t  is due io difference in the soil. 

m i d  phosphate alone produced resul ts. Results in 1910, on cotton, 
vere irregular. 

This aoil is fair in potash ancl low in nitrogen, phosphoric acid and 
active phosphoric acid. It needs vegeialole matter, applications of phos- 
phates and nitrogen. A rotation of crops should be adopted, in whjch 
legumes are plowed under or grazed cff. 

Descripfion of Roil.-No. 3377-Depth 0"-6". Located one ancl one- 
half miles cast of Stephenrille, Erath. co~unty, on lower Grandberry 
road, farm of George S. Smith, known as the H. B. Smith farm, John 
Blain survey. Sample taken ahout center of farnn. This is upland soil 
and considered poor. It procluces one-half, bale of cotton and 20 bushels 
corn per acre. Corn and cotton are the principal crops. No fertilizer 
has been applied to this land. The native vegetation is post oak, blaclc 
jack and seclge grass. The soil is a reddish sand with good surface drain- 
ace. It gets mel1o:v when wet but becomes ~ e r y  hard if not stirred after 
a Eeavy rain. I t  does not pack badly 6r crack, h~xt dries into clods. The 
underdrainage is poor. Tt does not ~ a e h  much and dirt does not wash 



onto it. The land has been under cultiratjon for 20 years. I t  repre- 
sents 30 acres of this farm, and about one-tenth of the countv. No 
green crop has ever been ploughed under, but once a fair covering of 
manure was applied, which increased the yield one-third. Humus seems 
very beneficial. 

Xo. 3378-Depth 6"-18". Subsoil to 3377. This soil is a bright red 
clay. 

T. B. Breeding, Arq?/lc, Dcnton Co*unty.--Gray sandy upland soil ~vith 
light red clay subsoil, in cultivation to cotton and corn 30 years, and pro- 
duces 15 bushels corn or 600 pounds seed cotton. Located 10 miles 
south of Denton. Corn mas planted April and harvested August 24th. 
The fertilizer m-as applied in the hill, four rows per plot, 4 feet apxrt 
and 280 feet long. Flat broke January 15th about 4 inches and checked 
4 feet, all cultivated three times. Nos. 5 and 6 were damaged more thao 
the others by sand storm. No rain on this since about June 8th. 

Acid phosphate and cottonseed meal gave results. 
The soil is low in lime, potash, nitrogen and phosphoric acid. It is 

low in active phosphoric acid also. This soil needs rotation of crops 
with leg~~niea plo~~ecl under or grazed off, to supply nitrogen and vege- 
tnhle matter, :~nd  also applications of acid phosphate, for corn or cotton. 

Dracription of Soil.-Probably Orangeburg fine sand. No. 337'3- 
' Depth 0"-6". 1,ocateJ four miles soutllea~t of Argyle, Denton county, 

on Lewisvjlle and Argyle public road; farin of T. 13. Breeding. Sam- 
ple taken on north side of public road opposite residence of T. B. Breed- 
ing. The plot is 280 feet north and soutl~ by 112 feet east an;] west. 
TJizcnby sur-rey, abstract 767. This is a rolling soil of moderate fertility, 
locally known as " ~ a n d y  land." It is a light reddish brown sand and pro- 
duces one-lhird bale of cotton and 15 bushels of corn per acre. Cotton 
is the priucipal crop, altllough corn is sometimes grown. This land has 
never been artificially fertilized. The n a t i ~ e  vegetation is broom sage, 
grcen briars, post oak and blaclr jack. This plot does not seep, but other 
parts of Geld do. The soil stands drouth extremely well. It does not 
pack or craclr, hut crumbles and washes a little. Dirt does not wzah 
onto it. It has been cultivated 25 years and represents one-half of the 
farm and probably one-fifth of county. No manure has been applied, 
hut reeds plowed under seemed to refresh cotton. The land has a south- 
ern slope and the subsoil is redder and the soil poorer a t  the north end. 

No. 337'4--Depth 6"-18". Subsoil to No. 3373. 
1). ,5'. Clnri~, d?fern'a, Limcstgnc Co?mty.-Light colored upland sandy 

soil with red clay subsoil, 12 miles south of Groesbeck, in cultivation to 
corn and cotton for about 15 years. Corn planted March 18th and har- 
rested September 10th. Two rows 3 feet 2 inches apart, 540 feet long. 
Land flat brolie, fertilizer bedded on, cultivated flat, laid by cjn ridge. 
All plots were ilamaged by chinch bugs, and also by dry weather. The 
feriilizec? plots suflered more from the dry veather than the others. No 
rain from June 4th until July 7th. 

Acid phosphate alone lxoduced results. 'Phis is the same as in 1909. 
For description of soil, see 1909 corn experiments. 

Tom 0. Plunkctt, Mn~shnll., Harrison County.-Dark sand: 
upland soil with clay subsoil, 15 years in cultivation, not cultiva 
two years, produces one-half bale cotton or 20 bushels corn. 
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TABLE NO. 3-Percentage Composition of Soils. Corn, 1909. 

J. B. Griffin, David C .  Barr, S. W. Harper, R. Windsor, T. S. B. Blair, D. S. Clark, 
Thornton. I Raywood. Sanger . Buffalo. hlarquez. Mexia. 

1 1258 1 2376. 3125.  1 3368. 3360. 3251 3257. 
1257 Subsoil 2375 Subsoil. 3124 Subsoil. 3367 Subsoil. 3359 Subsoil. 3250 Subsoil. 3256 Subsoil. - _ _ _ _ _ _ _ _ _  ____-- 

. . 
Phosphoric acid .017 .037 .029 .024 .027 ........................................ 
Nitrogen .................................................... .10 0 4 7  0 5  0 4 1  :::; .075 .056 
Potash ...................................................... .23 .I60 .4YO .310 .420 .110 .260 .260 ,350 

......................................................... Lime .2Y ,170 .250 . .  120 .I20 . 140 .130, .150 ................ 
...................................................... Magnesia .35 .24 .47 .450 .340 .560 .060 .330 .090 .230 .080 .2101 .230 . loo  

Sulphur trioxide .................... .. ......................................... .12 .060 .040 .020 .090 .000 .I00 .080 .I10 .I30 .I10 . l o 0  
.................................. .............. Alumina. .. 1 

Oxideofiron ............... .. ...................... j 5 . 4 1  9 .22 5.36 13.79 10.21 13.34 3.50 19.60 2.25 1 .32 2.16 7.45 4.32 7150 
> "  mganese. ........................ ... 

soluble and soluble silica .................. 
......................................... ~ s s  on ignition ............ 

................................... ............ ~isture. .,. ............. . . . . . .  ................ 

Parts per million: 

horic acid. .. 
1 .................. 

Active phospl ........................... 1 14 .OO I 18 .OO I ............................. 1 8 .OO/ 7.001188 001 10.001 12 001 7 .00)  34 001 8.001 9.001 7 .OO 
...... ............................ ................ .......................... Active potasf 114 .OO 124 .OO 105 .OO 104 .00 155 .00 12'3 .OO 96 .OO :.... 88 .OO 54 .OO 52 .OO 



planted Blarch 15th and harvested September 3rd. One row per plot, 
4 feet apart and 1,120 feet long. Cultivated five times. Only one-half 
stand was secured and on account of the dry season the test is not con- 
sidered satisfactory. 

For description of soil, see 1009 corn experiment. I n  1909 acid phos- 
phate alone produced results. 

J. X. Culp, C711ilndler, Henderson County.-Red sandy loam surface 
soil with red sandy loam subsoil becorning clay at  the depth of two feet. 
Upland ~ ~ n i f o r m  soil six to eight years in cultivation and considered 
very productive. One-half mile south of Chandler, produces one-half 
bale dotton and 20 bushels corn. Corn planted March 1st and weigl 
about September 5th. Four rows 4 feet apart, 280 feet long. Crop 1 
injured by bugs and drought. The weather was so dry that the resi 
nlust be considered as unsatisfactory. The crop on the plot without i.- 
tilizer was a total failure and was cut down. This exaggerates the 
apparent effect of the fertilizer applications, and makes the fertilizer a p  
plications appear to give better results than the quality of the soil war- 
rants. 

All the fertilizer applications gave results. 
Descriptio.1~ of Soil.--Probably Orangeburg fine sandy loam. This 

soil is low in phosphoric acid, potash, nitrogen and lime, and in active 
phosphoric acid. . Yet it  is considered as productive, and produces one- 
half bale of cotton per acre. Hcwever, i t  only makes 20 bushels corn. 
The average corn possibility for the active phosphoric acid is 12.5 bushels 
per acre, ihe maximum is 31. This soil inn? be expected to decline in 
productiveness rapidly, unless steps are taken to prevent it. Legumes 
should be planted .to be grazed ofT or turned under, and acid phosphate 
and perhaps potash salts should also be used as fertilizers. 

Xo. 337'9-Depth 0"-10". Farm of J. R. Culp, north of Chandler, 
Henderson conntv. On southeast corner of east line of land. The soil 
is upland, a little rolling and is considered good. I t  is locally known 
as "sandy land." It produces one-half hale cotton, 20 bushels corn, and 
25 bushels oats per acre. Corn, oats, peas, cotton and truck are grown. 
The native vegetation is crab ~ T ~ S P ,  burrs an6 careless weed. The soil 
is a white sand which dries out quickly but holds moisture well. It 
packs s little, crnmhlc~, and does not crack on drying. It washes very 
little and dirt does not mash onto it. Place owned onlv a short time, --  
complete information about fertilizers and manures cannot be <@VI 
Tlie land has been cultivated from 8 to 20 years. The sample rep 
sents 12 or 15 acres on the Earni. 

No. 3380-Depth 10"-20". Subsoil to No. 3379. This is a whit 
sand. 

TV. Jf. Farmel; Roc7dale, ~ l l i l n m .  Counly.--Light rccl upland sa 
with sandy subsoil becoming clay at  the depth of 18 inches. The la 
was just cleared last gear and produced 20 bushels corn. Corn planted 
March 11, and harvested August 22nd. Four rows per plot, 4 feet apart 
and 280 feet long. Ground was laid OR and planted flat and then mid- 
dles plowed out good and deep, ciiltivation shallow and flat. 

,411 the fertilizer applications gave results. 
The soil is fair In lime and potash, low in nitrogen and phosphoric 

acid, thongh better supplied with these than many of the other soils 
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we have studied. I t  is lorn in active phosphoric acicl, having an a 
corn possibility of 20 bushels corn per acre. A rotation of crops 
be adopted. 

D~sc~iplio?a of ~ o i l . - ~ r o l ~ a h ~ ~  Norfolk fine sand. No. 3411-Depth 
0"-6". Located one sncl one-half miles northwest of Rockdale, Milam 
county, on W. 34. Farmer's place. The field is in the S. C. Robinson 
siirvey and lies in extreme west of tract joining Tom Murray on ~ 7 t h  
~ i d e  ar,d Spence hlalone on west side. 

The soil is well drained upland and considefed moderately fertile 
is 'berv ground:' ~ i l d  only one crop (pop corn) has been grown. I 
next to it produces 20 hushel9 of corn per acre. XO fertilizer, g rew 
crop or nlanure has been applied. The soil is a gray sand, boggy in 
very met seasons and l~olds moisture well. If does not pack or crack, 
but crnmbles. Thi? underdrainage is good and the land does not, wash; 
very little dirt mashes onto it. The sample represents two ac 
the farm. 

No. 3412--llepth 6"-IS". Snbeoil to 3'0. 3411. The soil is a .T 
sancl. 

,7. D. Boyd and D. I- C~nzr~ford, B e t h ~ Z ,  Tarrnnt County.-Sand* 
upland with yellow-red clay subsoil a t  a depth of 6 inches to 24 
Fifty years in  cultivation, 1)nt rested Pome. Produces 10 bushel! 
Corn planted March 19th and harvested August 26th. Four ro. - r-- 
plot, 6 feet 6 inches apart and 24 feet Jong. Plowed with cultivator 
three times. No. 4 had a bad stand; was near the middle, anJ the birds 
got some of it. A flood in April ancl then frost followed by dry weather 
damaged t t e  crop. Plot So.  1 was only two rows and had only five 
pounds acid phosphate instead of ten pounds. (The yield is doubled in 
the table.) 

y loam 
in cbes, 
5 corn. 
mn npr 

I. It 
Land 

All the' fertilizer applications app~~rently gave results. 
This soil is.low jn phosphoric aci.d, nitrogen, potash and lime, also in 

active phosphoric acid and active potash. It needs rotation of crops, 
grazing off or plowing under of legumes, tlie use of phosphates and p t ~ s h  
in fertilizers. 

Description of S~il.--Probabl~ Orangeburg fine sandy loam. No. 
3254-Depth Of'-Wo 11". On farm qf I). I. Cranrforcl, Bethel, Tarrant 
county, on Ring survey, 11- miles south of Maltskoff and one mile north- 
east of Conc&d church, Icno~vn as the Cralwforcl place. The soil is well 
drained ancl considerecl moderately fertile and is linomn as "sandy land." 
Corn and cotton are chiefly grown. The native vegetation is black jack 
and hickory 3nd sedge grass. 

In wet seasons cotton talres ms t  and corn has a red tinge to blades 
in  wet seasons. The soil packs and runs together, crumbles; i t  does not 
wash much; dirt does not wash onto i t ;  i t  crumbles where the subi~.oil 
is close. This land has been cultivated 60 years and represents nearly 
all of farm and county. Co~vpeas mere plowed under last fall, but. effect 
can not be noticed yet. Years sgo, barnyard manure was used and the 
yield doubled. The surface soil is full of black gravel. 

No. 3255.--Depth 11"-22". Subsoil to No. 3254. The subsoil has 
rusty spots in it. 



TABLE NO. 6-Co-operative 13perimtu- Corn, 1910. 

*Damaged more thaq the  others by sand storm. $A Iarge pecan tree near plots is believed to have affected Nos. 1 and 2. +About 30 feet (1-10) washed up by 
heavy rain. **Total fadure. 
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Bethel, Buffalo, 
Tarrant 

Marshall, 
Harrison 
county. 

Hillsboro 
Hill . 0 

county. ? 
Stephenville, 

Erath 
county. 

Lbs. 
per 
plot 

$ 144 

1 0 0 $ , 1 6 2  
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157 
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-4 
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12 lbs. cottonseed meal.. ............. 8 
-4 ............ 

county. 

S t a n d  
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148 95 
601 95 
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Henderson, 
county. '8 
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7 
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7 
7 
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148 
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144 
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28 
60 

Rockdale, 
Milam 
county. 

1 

Argyle, 
Denton 
county. ------- 

Lbs. 
per 
plot 

266 

300 
234 

(-240 

-218 

k 
264 

.................................... 

32 
34 

............ 

............ 
............ 
............ 

80 
t. 
95 

95 

, 

............ 

............ 
............ 
............ 

Mexia, 
Limestone 

county. 

20 lbs. acid phosphate .... 
20 lbs. acid phosphate, 

6lbs.cottonseedmeal 
Nofertilizer ..................... 
20 lbs. acid phosphate, 

12 lbs. cottonseed meal 
20 lbs. acid phosphate, 
6 Ibs. cottonseed meal. + ib. muriate of potash 

20 lbs. acid phosphat,e, 6 
lbs. cottonseed meal, 
l f m u r i a t e o f p o t a s h  

Four loads manure .......... 
Large spadeful manure 

per hill ................................................. 
100 lbs. cowpen manure 
Two loads barnyard ma- 

nure. 
No addition ........... .. 

Apparant effect of: 

Acidphosphate ................ 
16 lbs. cottonseed meal 

Stand 

1 0  

100 

100 

100 

100 

............ 

............ 

- 

per a n d  
plot 
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- 4  

............ 

............ 
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51 

54 
35 

43 

32 
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59 

16 
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89 
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89 

94 

94 
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24 

per S a n d  2 

............ 
Y 
w 
0 

' 

Stand 
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68 
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41 

76 

84 
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Windsor, Bufa70, Leon Co?lnfy.-Upland, sandy soil, slightly 
mixed vith recl clap, red clay subaoiI, 55 years in culti~ation and pro- 
cluceq 20 bucrl~els corn or one-thi~cl hale cotton. Corn planted March 
18th and haruePtcc1 Pepten~her 7th. Four rows per plot, 4 feet apart 
2nd 280 feet long. The land nras ~ d o ~ r e d  four feet cleep, then leveled, 
cnltivatecl four times n ~ i  th s117eepq. ,411 the plots were damaged by raain 
on Jannarv 4th. k i d  phosphate gal-e results. Cottonseed meal is doubt- 
fn!. GooJ yields vere secured. 

For description of Foil. see 1909 corn experiments. In  1909 acid 
pho~phate alone gave results. 

AT. G. Atv700cT, TTi77sboro. TTi7Z Cozlnt?l.--Dark gray, fine sand ~vith 
clay subsoil, first branch bottom; length of time in cultivation unknown. 
Produces about 20 bushels corn. Corn planted Riarch 14th and har- 
vested September 9th. Four rows per plot, 3 feet apart and 280 feet 
long. After planting, harro~vecl with section harrow and plowed twice 
vith heel  weeps on cultivator and harrowed twice. Plot No. 7 was 
clarnagecl by small wash and plots Nos. I and 2 by large pecan tree grow- 
ing near them, which was nearest to Xo. l. Cottonseed meal alone gave 
results. 

This soil is fairly well supplied with potash and lime, and although 
hosphoric acid is low, the lime ma? help i t  to be less deficient. 
pen is fair. iZctive pho~phoric acid is low. According to the 
iment, cottonseed meal aIone gives results, but the phosphate plot 
lamaged by a tree near it, and n7e are inclined to believe thitt +he 
: certainly in need of phosphoric acid to give good results. 
srripfion of ,Yo.;/.--Xo. 3252-Depth ON-9". Located four and one- 
milw northeast of Hillsboro, Hill county, on the farm of 3f. G. 

4 .  Sample taken 400 yards east of the house on the Hanby survey, 
lend of Jacks branch, 200 yards we.4 of Brokett's barn. This is 
;idered a soil of moderate fertility and is known as sandy bottom 
1. Twenty bushels of corn ancl one-half bale of cotton are produced 
-ere. Corn and cotton a,re the principal crops. No fertilizer has 
used and no manure until last winter for crop of 1910. Native 
ition is crab grasP. The soil does rca~onably well in both wet and 
easons. It packs a little, crumbles, does not crack on drying. It 

1s drained bv a branch and mashes a little close to hill. Does not know 
how long soil has been cultivated. It represents 20 acres on farm. No 
preen crops have been ploved under. Some of soil is loose and some 
much tighter. The land overflows one year in eight or ten. 

. 3253. Subsoil to KO. 3252. 
L. Moore, G-lly's Store, Leon Coz~lzfy.-Black clay prairie upland 
7itl1 clay srrbsoil. In cultivation abont 20 Fears? hut laid out for 

six years until last year; produces 15 to 20 bushels of corn. Located 
300 varrla south of Guy's store. Corn planted April 1st and harvested 
September 8th. TWO rows per plot, 3 feet 6 inches apart, and 280 feet 
long. Run weeder ten clays after planting; plowecl with cultivator twice 
thcn plomerl with turning plow. A11 the plots were injured by drought. 
Cottonseed meal alone gave results. The acid phosphate plot was on 
the outside of the corn plot, with weeds abont three feet from it. This 
map account for its low yielcl. 

" B. Blair, Nnrqusz, L c ~ i n  Cozinty-Medium light sandy loam upland 
;it11 medium red clay subsoil; about 40 years in cultivation and 



produces 15 bushels of corn or one-third bale of cotton. Locatell t! 
and one-half miles northeast of llarquez. Corn planted March 15th 
harvested September 13th. Plowed three times with sweep, laid bg; . 
large sfweep in middle, after that scratcher was run in middle. 
condition of plots very good on June ,?Sth, hut all plots were affect 
a 20 days clrought in June. 

Results are the same ass jn 1909 (which see). The acid phocphatc 

hree 
and 
-ILL 

rerrults, and zlso the heavy application of cottonseed meal and the p 
For description of soil, see 1909 corn experiments. 

TV. Bucker, Linglez~ille, E r d h  Co7intp.--Dark sandy upland soi; 
clay subsoil; 14 gears in cultivation, and procluces about 15 bushel3 of 
corn. Located 10 miles west of Lingleville. Corn planted March 10th 
and harvested September 14th. Four rows per plot, 4 feet apart and 
280 feet long. It was a very dry season for corn and plots Nos. I and 2 
especially seemed to suffer from it. None of the applications pro 
l~eslllts. 

The soil is fair in lime and potash, low in phosphoric acid and nitro- 
gen, and low in active phosphoric acid, with an average corn possibility 
with pllosphoric acid of 12.5 bushels per acre; maximum 31 b~ 
Only one of the plots with fertilizer gave a greater yield than t2 
without fertilizer. Probably another season would give different rl 
as the soil is no doubt low in phosphoric acid and nitrogen. 

Description of ~9oiZ.--Xo. 3381-Depth 0"-7". Located 10 miles 
ncrtl.iwcst of Zinglevjlle, Erath county, on the farm of W. Rucker. The 
land is in the mest part of Frath county and is situated on the hwd- 
waters of the Armstrong-soi~theast block of the Schafer survey. The 
soil is level upland, well drained and considered moderately good. It is 
known as "postoak snndjr loam.'' The land procluces one-fourth bale of 
coitor! and 10 to 15 busllels of corn per acre. Corn, cotton, peas and 
.oats are the principal crops. Crab grass is the principal natire vegeta- 
tion. 'L'his is a light brown sandy soil, tvlzich behaves 17ery well in wet 
and moderatclg good in dry seasons. The soil does not pack hut 
crumbles; crack., into small cracks on drying. It washes and dirt aaslles 
onto it  when i t  rains heavilj. It-represents all of the farm and a lnrge 
part of the county. The drainage from 25 acres drains towlards place 
fmrn which sample was taken. No green crops and no manure hare 
been applied to the soil. 

No. 3382-Depth 7"-19". S~tbaoil to No. 3381. 
Eugene Bis71 op, Gilm cr, 77ps7zur County.-Dark sandy upland soil wj th 

stiff red clay subsoil; original growth dogmrooJ; in cultivation six years, 
and produces about 25 bushels of corn. Located four m d  one-half miles 
northeast of Gilmer. Corn planted about March 15th and harvested 
September 27th. Four rows per plot, 3 feet G inches apart and 300 feet 
long. First plowed cleep, plowed shallow three times and hoecl once. 
Abut 30 feet on plots Nos. I and 6 was washecl up by a heavy rain. 
The corn was all killed to the ground by a frost on April 27th, but ci\me 
up to a good atand-. The yiel,I was bad on all plots on account of dry 
weather. There n-as no rain after June 4th until harvest. 

This soil is fair in potash and lime and nitrogen, low in pl~osplloric 
acid, fair in active phosphoric acid with an average corn possibility of 
20 bushels per acre with active phosphoric acicl; niaximum 30. Acid 
phosphate alone produced results. 

1 with 
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c ~ p t i o f i  of Soil.-No. 3262-Depth 0"-8". Four and one-half 
miles northeast of Gilmer, Upshur county, on Eugene Bishop's farm. 
Soil taken on south side of residence; it fronts the Gilmer and Pittsbnrg 
road. The soil is slightly rolling upland and considered good; i t  pro- 
duces one-half bale of cotton nn;i 25 to 30 bushela of corn per acre. 

i 

i 
1 

Corn and cotton are the principal crops. No fertilizers are used. The 
native vegetation is oak, pine and hickory. The soil is not of a wet 
nature and drains readily; i t  does not pack or crack on drying. It 
crumbles and washes a little. The land represents three-fourths of the 
farm and one-half of the county. No green crops and no manure have 
been applied. 

No. 3263-Depth 8"-20". Subsoil to No. 3262. 
W. T. Bird: Corno, IIopkins Coi~izfy.--,2 gray clay upland soil with 

gray subsoil; in cultivation f o u ~  or five. years, and produces 20 bushels 
of corn. Located three milea east of Como. Corn plan-led March IEith, 
replanted April 15th, and harvested September 28th. Four rows per 
plot, four feet apart; plowccl ercry eight or ten days until laid by. -411 

were damaged by hot nrinds. Cottonseecl meal alone produced 
5 .  

Bird's soil is high in potash, low in lime, fair in nitrogen and low 
in pnosphoric acicl and in eCtiv.e phosphoric acid. The failure of acid 
phosphate to apparently proclucs results ma? have been clue to soil irrcg- 
ularities. 

I 

Description of Boil.--No. 3385-Depth 0"-6". Located on W. T. 
I3ird's farm, three miles east of Como, Hoplcins county, and 13 miles 
east of Sulphnr Springs, and known as the olcl Sanl Harris place. It ie 
on the Jas. Webb survey. The soil is a well lying upland and consjd- 
erec7 of modcrate fertility. It produccs one-third bale cotton and 15 to 

shels of corn per acre. Corn and cotton are the principal crops. 
lercial fertilizers were used once, and they paid very well. The 
a light loam locallv Icnown as "dirt land." The .native vegetation 

. ,  collards. The soil runs together in wet seasons and will get tight 
and hard if not plowed at right time. It dries into clods and cracks on 
drying if not plowed. The lancl does not wash and dirt does not wash 
onto it. It has been cultivated 10 or 12 Fears, and represents '75 to 80 
---A- on farm and several hundred acres in  the county. , No green crops 

3een plowed under, hui, manure gave good results. The soil must 
)ken deep and kept stirred after rains. 

3386-Depth 6"-12". Subsoil to No. 3385. A light brown sub- 
SOIL 

Louis Bly, Avery, Red River Cou?zty.-Light colored upland sandy 
soil mith yellow clay subsoil; nine years in cultivation, and produces 20 
bushels of corn or one-half hale of cotton. Located one-half mile south 
of Avery. Corn planted Jlarch 2lst  and harvested October 11th. TWO 
rows per plot, 4 feet apart, 560 feet long. Plowed six times and hced 
three times. All plots were injured bjr clrouth. All the fertilizer appli- 
cations produced results. 

This soil is fair in lime and potash, iow in phosphoric acid and nitro- 
gen. Tt should, like many others of these soils: have a rotation of crops 
on it, in which legumes are plomred uncler or grazed off, mith applications 
nf goid phosphate and perhaps potash. 

cription of Soil.-Probably Norfolk fine sand. No. 3389-Depth 



0"-6". Located one and one-half miles south of Avery, Red River 
county on Lydie and -4very roacl on farm of Louis Ely. The land is in 
the northeast corner of the John Hartp survey. 

This is upland soil of moderate fertility, level, mith some mounds, and 
locallv known as light sandv land. I t  produces one-half bale of cotton, 
20 bushels of corn and 30 bushels of oats per acre. Corn and cotton are 
the chief crops. The native vegetation is crab grass and rag weeds. This 
land clro\~as out in met seasons. The hest crops are produced in dry 
Feasons. The soil packs, crumbles, gets hard, ancl does not crack on 
drging. There is very little surface drainage and no underdrainage. 
This land has heen cultivatecl ten years and represents one-half of farm 
and one-fourth of county. Crab yrnss is the only green crop that has 
heen plowed under ancl that seemed to mellow the land. No mamlre 
has been applied. Ten loads per acre on similar laad helped pot~toes 
and doubled the yielcl of other crops. This is known as red oa 
hiclrory lancl. Some pinoaks are on the plot, hut none near test. 

No. 3390-Depth 6"-18". Subsoil to No. 3389. Light sand: 
varying in color and texture. 

J. M. Slagle, Troupe, Rrnith Covnt?j.-Light colored upland Insm, with 
clap subsoil; ahont 15 years in cnltiration, ancl produces 20 bushels of 
corn. IdocateJ one and one-half rniles southeast of Troup depot. Corn 
planted March 10th and h i ~ r ~ ~ e ~ t e d  October 13th. Fertilizer appliecl in 
drill 10 days before planting. Fo~u.  rows per plot, 4 feet 6 inches apart, 
and 280 feet long. All plots wore clamaged some bv dry weather. Cot- 
tonseed meal produced results. Potash is doubtful. 

This soil is fair in lime, escellent in potash, but low in nitrogen and 
phosphoric acid and very low in active phosphoric acicl. Tliis is a very 
productive soil considering the low active phosphoric acid. 

Description of Soil.--Prohablv Orangeburg fine sandy loam. No. 3361 
-Depth 0"-8". 140cate:l one-half mile outlicast of Trouye, Smith 
county, on the farm of .J. 34 .Slagle; on 10-acre block joining nego  
school and church lot on southeast. Eason Gee section. This is level, 
nrell drained upland, considerecl of moderate fertility. It produc~q 95 
bushela of corn and one-half bale of cotton per acre. It is lrno 
chocolate land. Corn and cotton are the principsl crops. The 
vegetation consists of oak anil hickory. The soil is easilv managed 
wet ancl stands drouth well. It does not pack, crack or wash, nol (1l l t ;U 

dirt nash onto it; the soil crnmhles on drying. The land has been cul- 
tivated 20 yems. There arc 100 acres of this soil on this farm, and one- 
half of the county is similar to it. Xu green crop or fertilizer has been 
appliecl J five tons of manm.~  per acre last pear cloublei! the picld of corn. 

Xo. 3362-Depth 8"-20". S~thsoil to So .  3361. 
C. C. Willinms,. Detf-oit, Rcd Xizlhr County.-Dark red sandy surface 

soil mith blue to recl clay ~n;)soil, producing 20 to 30 bushels of corn; 
about eight wars in cultirutiorl;. one lmilc rlortll of Detroit. Corn 
planted April 1st anJ har~c~tec l  September 23cl. Six roma per plot, 5 
feet apart, 18'7 feet long. -111 plots damaged by chinch bugs and dry 
weather. I,anc! near by pr~tl~ucecl 50 per cent of what it ordinarilr does. 
All the applications proclilccc! results. 

Description of Poi7.-Probablr Orangeburg fine sandy loam. 24-0. 
361 l-Depth 0"-10". Located three-fourtlis mile northwest of Detroit, 
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Red River county, on the Caton place, C. C. YTilliams. Sample taken bn 
south side of farm, part of section 95, R. R. survey. 

This is a yellowish red sandy upland soil, considered moderately Eer- 
tile. It is well drained and prodncps one-fourth ba!c of cottcn and 20 
bushels of corn per acre. Cotton, corn, fruit and vegetables are grown. 
Place just purchased so owner knows nothing of histor?. Crab gnss, 
cockleburs and some sage occupy the land. The soil packs a little, but 
does not crumble or crack on drying. It is well underdrainecl 
stands drou.th well. It cloes not mash nor does dirt wash onto it. 

have been applied. Owner has worked land four or five years. 

t land has been cultiv~ted six to eight years; represents all of farm ( 
acres) and is an average for county. No green crops and no mwnrlre 

No. 3612-Depth 10"-20". Subsoil to No. 3611. Dark brown clay. 

CORN EXPERIITRIEXTS, IKCLUDING TTTOM.4S P T I ~ S P H A T E - - ~ ~ ~ @ .  
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'. J. Kloores, Velasco. Braaoria Counfy.-Dark sandy loam soil mil 
r cl%y,subsoil; in cultivation about I S  years, and prochrccs 15 to 2 

bushels of corn. Corn plantea 34arch 8th and harvested September 1st. 
Fertilizer applied in furrow opened wit11 middle buster, sowed with hnnd 
and mixed with cnltirator. Two rows per plot, 4 feet apart and 518 
feet long. A long dry spell in the early spring injured the ~r.op,~esp- 

'v on the fertilized plots. "I aqcrihe the good yield of the first pl( 
6e fact that pepnut3 n7ere planted in an adjoining'pntch, vhich can 
tarly and gave the corn plenty of room." 
cicl phosphate: muriate of potash anct T h m a s  phosphate gttve result 
[r. Kloores also conducted experiments on cotton in  1908 9nd pot; 
in 1909. The cotton re~ul t s  are irre-gular. I n  the potato expcr 
t cottonseed meal alone gave resnlts, but the experiment was nc 

naidered sati~factorg. 
This sofl contains a fair amount of lime, is well supplied with nitro- 
n and poksh and fc?irly me11 with phosphoric acid. It is low in active 
~osphoric acid. 

rescription of Soil.--Probably Houston clay. . No. 3387-Depth 
"'. Jkcated northeast of TTelc.,sco, Bra,zoria count.y, on the farm of 
3. l o o r e .  Soil taken from Rig Slough hill, 10 feet from fence at 
h end of plum orchard. This is hill land, well drained and con- 
red fertile. I t  is a hlack clay soil and produces 15 to 25 bushels of 
I and one-half bale of cotton per acre. It is known as Big Slough 

Corn mi! cotton are grown. No fertilizer has been applied. The 
gets too wet in the wet season and dries out cluickly in  dry. Soil 
: not pack or crack; crumbles, washes a little by big rains, and Girt 
; not wash onto it. The land is occupied by crab grass. It has been 
ivated 17 ?cars and represents five acres on the farm. No green crop 
no mmnre has heen used. The soil is easy to lnet but dries out 
tkly. 
-0. 3388-Depth 7"-20". Subsoil to No. 3387. Brown loam suheojl. 
oe Rtaphens, RngweZZ, Red Rizlcr County.-Sandy loam upland mil, 

inclined to he hilly, with red clay subsoil ; in  cultivation from 12 to 15 
years, and made 40 bushels of corn a d .  1000 pounds seed cotton when 
fresh, but now malzes 18 bushels of corn or 500 pounds seed cotton. 
Corn planted March 31st and harvested September 20th. Four rows 



per plot. 3 feet 6 inches apart and 230 feet long. All plots were dam- 
aged some IJV dry weather. The plants grew faster where the cottoncped 
meal was u s ~ d ,  ancl the stalks vere larger, but the corn waa injured more 
by the t-lrouth 3nd appeared to suffer quicker than the other. 

Acid phosphate alone gave results. 
This soil is low in lime, fair in potash, low in nitrogen and phosphoric 

acid: though not as low as some of the other$. It is low in active phos- 
phoric acid and also in active potash. 

Descriptkn of Roi7.-Probablv Orangeburg fine sandy loam. Xo. 
3 4 0 3 D e p t h  0"-6". Two miles northwest of Bag~el l ,  Red River 
county, in John Robin survey, on the farm of Joe Stephens. This is 
a rolling, well drained, red sandy upland soil and considered moderately 
fe~atile. It is knomn as sandy lancl. Cotton, corn and sweet potatoes 
are gro\lTn. The land will produce one-fourth bale of cotton, 15 bushels 
of corn ant? 15 bushela of oats per acrc. No fertilizer has been used. 
The native vegetation consists of coclileburs slnd crab graps. The soil is 
very slow drying and stays loamy and moist in dry seasons The soil 
does not pack, crack, crumble, nor does dirt wash onto it. - It washes 
to some extent, however. The land has been cultivated 10 to 15 years. 
No green crops have heen plowed under. Severs1 loads (to the acre) of 
manure produced goocl results. 

No. 340-2-Depth 6''-15". S~~bsoi l  to No. 3403. Reddish sanclp 
subsoil. 
8. lr. Wofford, ??~cz.il&, Bee Cofr~~ly.-Black upland soil with clay 

subsoil, 12  years in cultivation and producing 20 bushels corn and one- 
half bale cotton. Two and one-jmlf miles northeast of Beeville. Corn 
planted February 23rd, harvested August 12th. F(3rtilizer was not re- 
ceived until coln IVMS planted: n-lien a furrow was plowed by rows with 
a turning plow; fertilizer distributed. Four rows per plot, three ancl 
one-half feet apart and 280 feet long. Harrowed several times, one cul- 
tivation every ten clays or as near thai as con~litions would allow until 
the corn was blown clown on May 2nd. 

Cottonseed meal gave no returns. Phosphoric tlcid and muriate of 
potash were both etf&tive. 

This soil is well supplied with lime, potash and nitrogen, but low 
in total phospl~oric acid. It is also comparatively low in active phos- 
plioric acid, having an arcrage corn possibility of 20 bushels per acre, 

- and a maximum of 39 bushels. 
B c s c r i p f i ~ n  of Soil.-KO. 3363-Depth 0"-9". Lccated two and one- 

hillf miles northeast of ReevSlle, Bee county, on farm of S. A. Wofford. 
Sample taken froni field west of winciinill. This is well drained, roll- 
ing upland soil, corisidered good soil 2nd produces 20 bushels corn and 
one-half bale cotton per acre.. It is locally known as black land. Corn 
and cotton are the principal crops. No fertilizers.have been applied. 
The native vegetation is mesquite grass. The soil does not pack, but 
dries into clocls and cracks on drying The underdlxinage is goocl. It 
does not wash and dirt does not wash onto it. Th? land has been cul- 
tirated 12 years, and represents one-11alf of farm. 

No. 336GDep th  9"-22". Subsoil t o  No. 3363. 
Peter Iioelernny, Il.Tederlan,d, :Jefferson Cozcniy.-Yellowish black clay 

surface soil with similar subsoil, produces 10 to 20 bushels corn, 12 years 
in cnltivation. Slopes 4 feet t o  the mile, used for rice three years. 





Laguna corn planted April 8th. Seed furnished I)g Chamber of Corn- 
merce, Ecaumont. 

Acid phosphate had a decided effect. Thoirlas l>llosphate had some 
effect. For analyses of mil see under potato experiments. 

This soil is well supplied with lime, potash and nitrogen, but is low 
in phosphoric acid and in active phosphoric acid. The following are 
the results of a pot experiment with corn in 1910 on the subsoil (2410). 

Additions 
Grams C 

Per : 
Phosphoric acid, potash, oitrogen. . . . . . . . . . . . . . . . . . . . . . . . .  36. 
Phosphoric acid, potash nitrogen, lime. . . . . . . . . . . . . . . . . . . . . .  40.9 
Phosphoric acid, nitrogen. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  35.5 
Phosphoric acid, potash. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  31.5 
Potash, nitrogen. ....................................... 8.1) 

?ern 
Pot 
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The subsoil in pots is thus strongly in need of pllosphatic fertiliz 
although it contains more active phosphoric acid than the surface soil 

No. 2409-Surface soil. Depth 0 "-4". From Xederland, Jeff er 
County, on farm of ICoelernay Rros. This is a well drained uplani 
and produces 2,800 pounds of rice and 15 bushels corn per acre. 

No. 2410-Depth 4"-15". Subsoil to No. 2409. 

TABLE NO. 8-Co-operative Fertilizer Experiment with Corn (Special), 1910. 

Stand 

i2 
4 

2 
4 

1 
2 

3 
4 

The season of 1910 was somewhat better for corn than the previous 
seasons, although a number o1 the experiments ,suffered from dry 
weather. 

Twenty-one experiments are reported. Fifteen reported increases due 
to acid phosphate, and six, decreases, the latter being located at Mar- 
shall, TTillsboro, Lingleville, Como and Troup. The test a t  Marshall 
was not considered satisfactory on account of the dry weather. The 
acid phosphate plot a t  Hillsboro was injured by a large pecan tree. The 

.................. 20 1bs. acid phosphate 
20 Ibs. acld phosphate, 6 lbs. 

........................ cottonseedmeal 
No application ............................... 
20 Ibs. acid phosphate; 12 lbs. 

cottonseedmeal ....................... 

--- 

county. 
- - P C _ _  

county. - 
Weight Stand / Weight Weight g-' Weight 

corn corn Stand / C O ~  1lSta.d I corn i 

........... 5  20 lbs Thomas phosphate 
6120 1bs. acid phosphate, 6 lbs. 

288 

311 

59 
-55 
-32 

27 
4 

7 

339 

284 
280 

307 

cottonseed meal, 12 lbs. mu- 
.......................... riate of potash 

20 Ibs, acid phosphate, 3 Ibs. 
murlate of potash 
.i 

- .' Apparent effect of: 
. - . -  

d 

Acidphosphate .............................. 
6 Ibs. cottonseed meal .................. 

................ 12 Ibs. cottonseed meal 
........... la Ibs. muriate of potash 

........................ Thomas phosphate 

100 

100 
100 

100 

160 

164 
104 

136 
100 

100 

............ 

............ 

........... 

............ 

............ 

120 

140 

.............................................................................................. 

54 
4 

-24 
-24 
-44 

............ 

........... 

............ 

............ 

............ 

............ 

............ 

------ 
............ 
............ 
............ 
............ 

129 9 5 ' ? O .  
I ............ 130 95 

1.08 

145 95' 52 

13/5 

21 
1 

-3 
5 

-15 

. 

. 

. 

. 

. 

95' 58 

............ 

............ 

............ 
: ........... 

48 

20 .  
......................... 

-16 
-22 
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acid phosphate plot at Lingleville appeared to suffer more from the 
drouth than the others (except. No. 2) .  No reason is given for the 

at Como or Troup, though these crops mere damaged by hot 
rinds, or d rou th. 
tonseell meal ( 6  pounds or 12 pounds, both) produced increases in  

12 of 21 tests. Eleven of the experiments may be considered to shov 
need of nitrogen as shown by the effect of cottonseed meal. 

These increases are large, on an average. The application of 12 
pounds of cottonseed meal, where it is effective produlces a much greater 

we than the six pounds. I n  10 of the $1 experiments, cottonseed 
had practically no effect, or else caused an apparent decrease. This 
1se may have been due to stimulation of the growth of foliage and 

t~~~ seasons. p e n t  greater injury by drouth than in previ- 
;ash produced apparent inc.reases#in the crop in 11 tests, but the 
Lse is apparent rather than actual a t  &/larshzll, Lingleville and 
co, since the crop with acid phosphate or wi th  no fertilizer was 

glt-a~er than the crop which received the complete fertilizer. 
This leaves eight experiments in which potash was successful, and the 

increase was slight in two of these. The test a t  Marshall was claimed to 
be unsatisfactory on account of the dry weather. 

!ABLE NO, 9-Average Results of Corn Co-operative Experiments, 1910. 

~osphate ........................ .: ...................................... 
................................................... 3ttonseed meal. 
................................................. cottonseed meaL 

r lh muriate of otash .................................................. 
................................................ nuriate ohotash  

Number of 

~ncreases: I Decreases. 

as a 1 
some 
pounc 
pounc 

Net average 
increase + 

or decrease - 

,m these experilhents it w o ~ ~ l d  seem that though the use of potash 
iertilizer is at  present not necessary on many Texas soils, there are 
soils on which its use is profitable in a good season. One-half 

I of niuriate of potash gives as good results as one and one-quarter 
Is in most of the experiments. 

I I 

TABLE NO. lo--Summary of Corn Experiments. 

Number of experiments-total .................................................... 
Number show?ng gajn by acid phosphate ................................. 
Number show~ng gain by cottonseed meal ............................... 
l ~ u m b e r  showing gain by potash .............................................. 

Average weight of ear corn gained when a gain occurred; in 
pounds per plot 

By acid phosphate (20 lbs.) .................................................... 
By cottonseed meal (3 Ibs.) ....................................................... 
By cottonseed meal (6 lbs.) , .............. .. ................................ 
By cottonseed meal (10 lbs.) .................................................... 

.................................................... . By cottonseed meal (12 Ibs.) 
By muriate of potash (+ lb.) ..................................................... 
By muriate of potash (I$ lbs.) ..................................................... 

Total 

-- 

I:: 



I11 nine of the 21 experiments, manure was applied to one o 
plots. I n  six of these tests the manure gave better results than a1 
the ferti l iz~r applications, and in one other case it  was nearly as g 
In  the other two experiments i t  l~acl liitle effec~. We believe this f 
able action of the manure to be due not only to the plant food it 
ries, but to its favorable action upon the physical character of the 
Many 'I'exas soils need the vegetsble matter such as is ca r r i~d  by ma 
3r by green crops or crop residues turned under. 

Thomas phosphate was used in four of the tests Its eflect mas 
siclerably less than lliat of acid phosphate in cach case. 

The experiments were conducted three years, two seasons being s 
what unfavorable, and the other ?lot altogether favorable, though in 
:ections-of the State there mere good seasons in d l  years. 

The results of the expel jments are summarized in Table 10. W e  
that acid phosphate produced increases of ear corn in a t  least 31 o 
37 experiments. It is, under cJur present conditions, most genc 
eflective on corn, especially in a dry season. 

Cottonseed meal produced favorable results in 17 of the 37 erj 

ments. Under more favorable seasonal conditio~~s it would probably 
made a better showing. Under conditions which would have allov 
larger production, the draft of the plant for ~~i t rogen  would have 
heavier and the shi~rning different. Where cottonseed meal did 
results, 10 or 12 pouncls gave betier results than three or six pounds 

Potasli gave results in I2 of the 37 tests, or about one in t 
Where i t  mas effective the average increme was quite large, but the 1 
application. was not as profitable as the smaller one. Perhaps in 
favorable seasons potash TT-ould have made a better showing! 
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The chemical composition of many of the soils used in the co-opelaulvL 
fertilizer experiments is presented in tables preceding. Nost of these 
soils were low in phosphoric acid and many were low in nitrogen. 

Nitrogen.-In Table 11 we show the percentages of nitrogen found in 
the soils and subsoils, dividing them into two groups, t h o ~ e  which gave 
q i n s  in the field experiments and those which clid not. The quantity 
of nitrogen which can be taken up by plants depends as well upon the 
activity of the bacteria in the soil, ml.1ic.11 transforms the inert nitrogen 
into active forms, :IS on the quantity of nitrogen present. This bac- 
terial activity depends upon a number of factors, as the nature of soil, 
temperature, moisture conditiocs, cultiuation, etc. (See Bulletin 101; 
of this station.) We cannot expcct, therefore, the total nitrogen of the 
soil to be in any exact degree c;f relation to the ~ieecl of the soil for 
nitrogenous fertilizers, on account of these other significant factors. 

We find, on examination of the table, that there are ten soils in each 
group which me subjected to analysis. There are two soils omitted from 
the first group, that from Chandler, because the crop'with no application 
wns c11t clown, ancl that from Troup, in which there mas evidently a 



mistake, as the crop is larger than the productiveness of the soil pre- 
viously reported mou!d warrant. 

We find that the soils in the first group were less productive, on an 
average, illan those in the second, though, of course, we must not for- 
get that nitrogen may not have been the conirolling factor. The soils 
mhich did not give gains with nitrogen contain, on ail average, nearly 50 
per cent more nitrogen in the surface soil than tl lo~e wrhich responded 
to the nitrogeiz as represented I,$ cottonseed meal and 12  per cent mow 
aitrogen in the subsoil. As me have already stated, the dry seasons had 
something to do with the effect of the nitrogen, and there are also irreg- 
ularities in plot experiments. To judge fro111 these figures, however, 
soils are less liable to respond to xitrogen the more nitrogen they contain. 

TABLE NO. 11.--Corn 1908-10.-Belation to Total Nitrogen of Soil. 

1909I~arr ,  Raywood, corn ................................. 
Harper, Sanger, corn ....................... ........... 
,Blair, Marquez, corn ................................. 
Breeding, Argyle, corn ................................. 
Farmer, Rockdale, corn ............................... 
Crawford, Bethel, corn ................................ 
Atwood, Hillsboro, corn ............................. 
Baird, Como, corn ..................................... 
Ely, Red River, Avery corn ..................... 
Slagle, Troupe, corn .................................... 
Williams, Detroit, corn ............................... 

-, 

/ Per cent nitrogen. Weight of corn on 
plots. 

Average 

to nitro- 
gen. 

, 

I Average ......................................... 1 124.3i 33.71 .056 / .053 

Phosphoric ,4cid.--In Table 12 we shorn the relation between the 
active phosphoric acid in surface and suubsoii and the effect of acid 
phosphate in the plot experiments. I,ct us remember that me must allow 
for ifregularities due to seasonal concliiions inlierent in plot experiments. 

- 

Where less than 10 parts per million of active pl~osphoric acid were 
present two of the soils showed gains with phoaphoric acid, and one did 
not. Tlie latter soil gave a very high yield !'or a soil which contains 
such low quantities of phcsphoric acid, and mr are inclined to believe 
there is some mistake in the $ample. The average gain with the two 
plots is 23 pounds per plot, or ?bout fimr bushels per acre. With more 
farorable ..weather ccnclitions the yield wonld undoubtedly have been 
lar,rer. 

llTTth noils containing 10 to 20 parts per millien of phosphoric acid, six 
of the nine soils gave increases iriih phosphoric wid, the average increase 
being 3s pounds per plot, or ahout six bushels per acre. The average 

P. Koelemay, Nederland ........ , ................... 
.......................................... 

Windsor, Buffalo ....................................... 
.................................. Plunkett, Marshall 

Clark, Mexia ................................. -. .............. 
Kloores, VeIasco ........................................ 

......................................... 
......................................... 

.................................... 
...................................... 

.............................................. 

Average ................... .... . . . . . . . . . . . . . .  

-1 6 

172 -13 
.................... 106 

13 1 -- -13.5' .075 

.I50 
1 0 0  1 
.050 
.040 

27 
280 
104 
108 
3 5 

206 
240 

.075 

.I28 

.032 

.I15 

.035 

.043 

.055 - -  

-8 
-44 
-10 
-1 
-5 
+ 1  
-8 

- 



yielcl without phosphate on the six plots which gave increases is 
pounds per acre, or about 17' bushels corn per acre. 

There were four soils containing 20 to 30 parts per million of ~ L L  

hosphoric acid, and all four responded to applications of acid ph 
)hate, on an average 32 pounds per plot, or 9 little over five bushc 
Che average yield rvjthont phosphate is 141 pounds per plot, or abt 
!4 bushels per acre. 

TABLE NO. 12-Active Phosphoric Acid of Soil as Related to Crop. 

Gain 
Per 
lot- 
lbs. 

;ht 
er. 
iat 
tea 

Total 
phos- 
p h o r ~ ~  
acid. acid phos- 

hos- phate- p - I pRate- I ~ B .  surface Surface Subsoil I I Ibs. 
- soil 

Harper, Sanger .............................. .045 8 . 2  6 .5 15 
Clark, Mexia .................................. .024 8 .8  7 . 1  40 

Average. ................ .. ....................................................................... 
k 

Griffin, Thornton .......................... .040 14 . O  8.0 116 ,200 
........................ 

S m ~ t h ,  Stephenvllle ...................... .012 14 .1  6 .4 3 5 
Plunkett, Marshall .030 11 .7 7 . 0  106 141 

51 ' 

Crawford, Bethel ............................ .012 13 .5 6 .5 60 88 
Atwood Hillsboro ........................ .032 10 .0 17 .0  150 144 ........ 
~ u c k e r , '  ~ingleville ........................ .027 18 .2 18 .2  206 198 ..... 
Blrd, Como .................................... .027 18 .2  8 . 8  152 125 ..... 
Ely, Avery ...................................... .015 12 . 1  8 . 2  184 196 
Stephens, Bagwell .......................... .042 11 .2 14 . 1  104 160 I 

...... Average ........................................................................................ :. 

............................ B e e d i n g  A l e  
Farmer, Rockdale .......................... .037 27 .0 12 .4 133 . 156 
Klorres, Velasco ............................ .065 25 . 1  12 .4 280 339 
WoYOfford, Beeville .......................... .020 27 . 1  18 .2  180 T' 1 1291 

Is 
- 

......................................................... Average ........................................ : 173 

Blair, Marquez ............................... .012 34 .7 7 .6 12 1111 
Trapp, Seabrook ............................ .024 ' 32 .4 10 .0 ..................................... 
E. Bishop, Gilmer .......................... .022 32 .8 8 .6 240 270 

I n  Bulletin 126 of this Experiment Station we presented a table sho 
n g  the creragc and maximunl- ~~ossibilitjr of corn production per ac 
f a number of soils, based upon the quantity or" phosphoric acid remol 
rom the soil by corn in pots, and on the needs of corn for phospho 

acid. The assumption mas made that the corn fed to the depth of eig 
inches. I f  the roots penetrate deeper the corn possibility is thus great 
Further, the corn in the field has a longer periord of growth than.tl 
in pots. The corn in the pots recei~ecl potash and nitrogen. ( 5  
Table 13.) 

The e i k t  of phosphoric acid in our plot tests was estimated bv co 
paring the "no fertilizer plot" with the phosphate plot. The limiti 
condition in the plot, tests migllt be nitrogen or potash: and hence 1 
actual effect of phospliate is 'more pronouncecl in the poi experimei 
than in the field teats. 

The results of the pot and field experiments are thus not strictly co 
arable, hilt nevertheless the comparison pields. results of interest. " 
3 made in Table 13. 

The corn production in the field ~vas  thus greater than the ave 
orn possibilit!- found in the pot experiments, but not so great as 

Active phos- 
phorlc acid. 1 w?{tut zi$ 



:imum. So many other factors besides the composition of the soil 
~ l ~ t e r  into the field experiments that we cannot expect close agreement, 
but must consider the other factors. I n  a more favorable season the pro- 
duction in field experiments wo~lld have been much greater and the dif- 
erence more marked. 

TABLE NO. 13-Comparison of Pot and Co-operative Field Expmimen*. 

Parts per million of active phosphoric 
acid in soil. No fertili- Effect of 

zer. a c ~ d  phos- 1 ;er:g-., Maximum. L phate. 

Average. Average. 
I 

Pot experiments, corn 
equivalent in bushels 

We hope to go into the relation between the pot and field experiments, 
and the chemical composition of the soil, more fully when we have: 
accumulated more data on the subject. 

Plot experiments, 
yield In bushels per 

EXPERIMENTS ON COTTON. 

~ e r  acre. acre. 

'he plan of experiment for cotton was the same as for corm 
.ich see). 

RESULTS OF 1908 TESTS WITH COTTON. 

YAW\ 
yea] 
Octd 
this 

'. C. ruthrich, TnyZor, Williamson County.-Moderate upland soil, I 

lucing 20 bushels corn, or one-quarter bale cotton, in  cultivation 18 
-s. The first picking was made on September 8th, the second on 
~ b e r  6th. The results are given in  Table 14. All crops were g o d  - 
season, whether manure was used or not. Barnyard manure gave 

r good results. This soil is fi black soil. 
ottonseed meal alone had effect. 
Ir. Wuthrich also carried out an experiment with cotton in 190 
vise with unsatisfactory results from the applications. 

'Phese soils are high in lime, well supplied with potash and fairly 
311 supplied with nitrogen. Soil No. 2169 is well supplied with phos- 
~oric acid, soil No. 2171 is lov. Soil No. 2169 also contains muchi 
ore active phosphoric acid than soil KO, 2171. 
We arc inclined to beliere that the trouble with this soil is due more 
rgely to poor physical character than to lack of plant food. If its 
iysical character were improved perhaps fertilizers would then be 

,,,Sective. The good effect that barnyard manure has is probably due 
largely to the vegetable matter n-hich it  contains, which improves ibe 
physical character of the soil. This soil should have a rotation of crops, 
in which legumes are grGmn and plo~\-ed under or grazed off. Sacla 
treatment mould improve its phjsical cllaracter decidedly. 

Descripfion of Sc,il.--Probnbl~ Hcuston clay. No. 2169-Depth 
0"-12". Taylor, Williamson count., on C. G. Wuthrich's farm, soil 

. No. 1. One-fourth bale cotton : l i ~ c i  20 bushels corn sre produced on this 
soil. It is well drained, rolling land with a southeast slope. The so" 



is a blaclr fine sandy loam ~vhich remains q7et for some time after rains. 
Cotton (lies on this land. 

No. 2170.-Depth lY"'fl1". Xo change in color between soil and sub- 
soil. Suhsoil to KO. 2169. Black finc sandy loam. 

YO. 2171-Depth Off-12" (change of color nt 8"). Soi! No. 2. Tay- 
lor, Williamson county, on farm of C. G. Wuthrich. This is  ell 
drained rolling black, very fine sandy loam, which produce:: one-quarter 
bale cotton ancl 20 bushels corn per acre. This soil remains wet after 
rains. 

No. 2172-Depth 12"-21". Subsoil to No. 2171. A light brown, very 
fine saadp loam. 

Jesse Henry, Byan, Brazes C.'ounly.-Stand perfect. Results are in 
Table 14. This soil evidently needs acid pliosphats at  present, more 
than anything else. The experiment does not show whether cottonseed 
meal would or would not be l3rofitable. The potash had little or no 
effect. 

J. M. Peters, Bryan, Brazos County-Unable to work cotton prop  
erly on sccount of sickness. Fertilizer was put in when cotton was two 
weeks old. Xed River county long staple cotton. Each plot was two 
rows 56 feet long. Potash alone was effective. 

J. 13. I;'aison, Jilarqz~ez, L p o n  Co21,nty.-Cotton was hurt some by 
drouth. Two rows, 280 feet long. 

TABLE NO. 14-Do-~perativd Exper iments  o n  Cotton, 1903. 

+- 
0 z 

Marquez, 
Leon Addition. 

-1 

county. county. 

1 
2 
3 

4 

Taylor 
Williamson <ounty. 

Acid phosphate ................................. 25 48 40 
No addition ........................................ 29 25 48 29 
Acid phosphate and 3 ibs. cotton-/ 

seed meal ........................................ 29 28 48 43 
Acid phosphate and 10 Ibs. cot- 

tonseed meal ................................ 29 27 5 6 1  119 51' 46 

Bryan, 
Brazos 
county. -- 

5 Acid phosphate, 3 Ibs. cottonseed~ 
seed meal'and 2 Ibs. kainit ........ 28 28 56 120 

6 Acid phosphate, 3 ibs. cottonseedl 
meal, and 5 Ibs. kainit .................. 29 28 57 124 

7 No addition ........................................ 25 57 

Apparent effect of: 

Acid phosphate -1 26 
4 -16 
3 1 

2 Ibs. kainit -1 2 
5 lbs. kainit ........................................ 2 

Bryan, 
Brazos 

H. J. Lilolr.cs, Vclusco, Brnzor,ia C'~zcnty.--This experinlent was some- 
what different from the others, 2nd altl~oug-h carried out very carefully 
by Mr. Iclorres, the soil'is irregular 2nd contains spots on which the 
cotton does not do well. The results, therefor?, are not conclusive, and 
the details of the work will not be reported. The cotton made .a rank 
growth, excepting on the so-cellecl allcali spots, some of which mere 
replanted two or three times. S o  crop on this soil for the last three 
years. Five pickings were made, August 28th, October lst, October 15th, . 
November 10th and November 24th. 

53 

58 
................................................ 

................ 

................ 
3 
2 
5 

4 1 

42 

11 
3 
6 

-2 
-1 



Experiment of H. J. Xloores, Vel~sco ,  Brazorla County. 

20 lbs. cottonsaed mea! ....................... 
No addition ............................................ 
20 lbs. cottonseed meail and 20 lbs. . acid phosphate .................................. 
No addition ........................................... 
20 lhs. acid phosphate and 6 Ibs. 

.............................. muriate of potash 

1 Third 1 Fourth I 1 picking. picking. picking. Total. - -  
First 

picking. -- 

Mr. lilorres also made experiments with corn in 1910 and potatoes in 
1909. For analyses of soil see under Corn 1910. 

Second 
picking. 

CONCLUSIONS FOR TFIlS COTTOX 1908 EXPEYLIMENTS. 

20 3 4 
19 54 

Six reports were received on the 1908 cotton exprirnents, but one 
was practically a report on earliness, and one was so irregular as to be 
of little value. Of the remaining fonr, acid phosphate gaw increases in  
two cases, no ehange in two. Cottonseed meal gave increases in three 
experiments, the larger applications giving sliglltly better reeults. Kainit 
gave increases in tn-o experiments, the larger application giving the 
heavier increase. 

EXPERIMENTS ON COTTOX, 1909. 

The plan of the experiments was the same as in 1908. 
Badlet t  Brothels, Mainkof ,  Hendelao?~ County.-Light sandy soil 

with clay subsoil. No exact weights given, but they state that one-half 
bale per acre was secured with the fertilizer and one-fifth bale on adjoin- 
ing land. 

D. A. Willis, Milford, E7lis County.-Whitc upland soil with clay 
subsoil, known locall? as white rock or mountain land, cultivated 15 
years. Produces one-third bale cotton. Barnyard manure increases yield 
40 per cent. Diy weather reduced the yield considerably. 

,411 applications had some effcct. 
John  Slnnfield, Scurry, l ira~ifr i~an County.-Dark gray sandy upland, 

with stif? red clay subsoil, 14 years in cultivation. Produces 25 bushels 
corn and one-third hale cotton. Boll weevils appeared i13 first forms, 
but clr~r weather killed them and the cotton also. The applications had 
some effect. 

This soil is fair in lime, low in potash, nitrogen 2nd phosphoric acid. 
I t  contai:~~ 35 parts per million of active phosphoric acid, which gives i t  
an average corn possibility for phosphoric acid of 20 bushels per acre, 
maximum 37 buyhels. This   oil needs phosphatic fertilizers, but it nlso 
needs vegetable matter and nitrogen, and i t  sl~ould have a rotation of 
crop" trith legumes pazed off or plowed under on it. 

Description of  Soil.--Yo. 3351-Depth 0"-8". Three miles south- 
east, Scurry, Xaufman county, on nortileast corner of farm of ,John 
Stanfield, X. 3'. D. No. 2, BOX 10. '1'his is :l'i'arly level upland, fair!? 
well clraiaed, linowll as sandy or timbe;. land :~nd  considered moderately 
fertile, 10 bushels mrn and one-third bale cotton heing produced per 
acre. Corn, cotton, potatoes and peanuts are grown. The native vegeta- 



+ion consists of sedge grass and timber. The best crops are grown 
the soil is rather ve t ;  when drj., there is almost a failure. Th 
wgcks, crumbles and craclrs in the subsoil. The underdrainage is 
The land n-ashes where i t  is rolling; dirt does not wash onto it. The 
land has been cultiratecl 15 years; it repesents 80 per cent of this 
farm and thousands of acres in county. No fertilizer, green crops or 
manure have been used on this plot. The soil i~ similar to other t' ' - -  

land. 
No. 3352-Silb9oil of No. 3351, 8''-16". 
ITa7-ry Simms, Licclonia, Fannin Cou.lzty.--ifray sandy poor ul 

with clay subsoil 6 inches from euyfacc, 30 years in cultivation and pro- 
duces one-fifth bale cotton. Condition9 for the crop unfavorable, injured 
by plant lice and drouth. 

-411 applications \rrcre effective. 
C. -41. Loving, Lindale, ~9mitlt Co~lniy.-Light red uplaid sand 7 

yellow clay subsoil, 18 to 20 gears in cultivation and produces 
pounds seed cotton. 

Acid phosphate and cottonseed meal were effective. 
IV. E. Harvey, der?innqton, il'arrant County.-Light red sandy loam 

upland, with clay subsoil, produces one-third to three-quarters bale cot- 
ton. There was never enough rain to wet the ground rriuch after the 
cotton was plantecl. Does not consider it a fair test. The land was 
thoroughly broken. Other land with manure made a better crop. 

All applications were effectiire. 
LoZn Lewis, Dawson, Nnvnrro Ccant,y.-Dark tight sand, rolling 

upland, with chocolzte clay subsoil. I n  cultivation 15 years in oats, 
corn. Depth 8 inches. ProdIlces one-half bale cotton, 30 bushels oats. 
Conditions abnormal, no good rain from planting to harvest. Did not 
make one-quarter crop on any land on account of drouth. One hun- 
dred pounds acid phosphate with 50 pounds cottonseed meal has in- 
creased yield from one-half bale per acre to three-quarters bale, the 
increase thus being one-quarter bale. 

,411 applications were effective. 
G. 119. Rrrtith,, ,8tephanci?Zc, Erctt71. County.-Dark sand with red clay 

subsoil; cultivated five yearp. Produces 25 bushels of corn. Too dry 
to plant corn, so planted cotton. R e  regards the high relative yields 
of plots 5, 6 :md 5? as dne to better soil. 

Cottonseed meal was alone effective. For analysis of soil, see c 
191 0. 

J.  IT. Po~usll, dzlg~ustu, T?o?lston Cmlnty.-Red sand, branch bot 
with c l ~ y  subsoil; eight pears in c~~ltivation; produces 20 bushels of corn. 

Acid phosphate and cottonseed meal were effective. 
John R. Grri.$n, Th ornton, Limestone Coun-ty.-The pickers mixed 

the cotton of the seconcl picking, so that only the first picking could be 
reported as given in the table. Acid phosphate gives the best results 
so far as the experiment goe~.  . . 

See a l ~ o  experiments with corn in 1908 and potatoes in 1910. 
C. G. TButhrich, Taylor, T;17.illinmson County.-Black moderate upland; 

19 years in cultivation; produces 20 bushels of corn or one-fourth hale 
of cotton. None of the fertilizer had any effect, though the season was 
bad and he ha6 to replant three or four times. Barnyard manure seems 
to give better results than any fertilizer. No report of yields. 



TABLE NO. 16-Percentage Composition of Soils. Cotton Experiments. 

+ 
i-' 

I 

Phosphoric acid. ..................... 
Nitrogen ................................ 
Potash .................................... 
Lime ........................................ 
Magnesia ................................ 
Alumina and oxide of iron.. 
Manganese 
Insoluble and soluble silica.. 
Loss on ignition 
3loisture ......................... : 

Parts per million: 
Active phosphoric acid ........ 
Active potash ....................... 

C. G .  Wuthrich, 
Taylor. 

C. G .  Wuthrich, 
Taylor. 

2171 

.030 

.lo5 

.310 
4 .400 
,750 

13.680 
............................................................................................................................ 

67.710 

46 .OO 
198 .OO 

2169 
0 

.090 

.I19 

.540 
4 .080 
1 .580 
16 .I40 

62.360 

76 .OO 
332 .OO 

J. Stanfield, ' 

Scurry, 
- P C _ _ _ _  

2772 
Sub- 
so1l. 

.03 
06 
.38 

7 .38 
.81 

13 .lo 

62.51 

29 .OO 
91 .OO 

2170 
Sub- 
~011. 

.060 

.096 

.500 
5 .3 10 
1 .080 
17.860 

59.020 
............................................................................ 

.............................................................. 

70 .OO 
179 .OO 

' ' 

3351 

J. H. Gatlin, 
Burleson. - 

3352 
Sub- 
so1l. 

3209 

A. S. Van Kirk, 
Bonham. 

3210 
Sub- 
so1l. 

............................ 
018 

............................ 

............................ 

............................ 

............................ 

' .025 
043' 
.I40 
.260 
.I40 

2.730 

3399 

~ 
.095 
120 
.180 
.310 
.210 

7.210 

.031 
048 022 
.340 
.480 
.470 

13.170 

3400 
Sub- 
so1l. 

.08 

.08 

.24 
32 
.29 

9.86 

W. T. Jordan, 
Hughes Springs. 

81.69 
4 .18 
3 .OO 

10 .OO 
63 .OO 

3349 
. 

.015 

85 72 
2 199 
1 .63 

? 
8 00 

161 100 bm 

3350 
Sub- 
S0ll. 

.007 

97.490 
.770 
.I80 

24 .OO 
75 .OO 

W. H. Harrison, 
Como. 

94.200 
1 .920 
.700 

38 .OO 
155.00 

N 
02 M 

A. J .  Spencer, M 
Alvord. 

2 
3428 

.015 

................I 
........................... 84.650 

:05 

: m 
.43 [ 

8.60 M 

3416 

I 
.023 
.I70 
120 
.070 
1.410 

3429 

75.660 
5 ,060 
4 .290 

11 .OO 
98 .OO 

............................ 

............................ 

5 .OO 
54 .OO 

3417 2 
n 

.027 

14 .OO 
91 .OO 

.................................................................................................... 
94 830 
1 .I40 
.490 

7 00 
154 100 

4 .830 
2 .I80 

18 .OO 
80 .OO 

.025 .037 :!%I ::% 

.090 .060 
3.170 1.560 

.02 

97.130 
.820 
.lo0 

7 00 
111 :00 

97.260 
1 .000 
.I50 

38 00 
126 :00, 

85.80 
1 .29 

.39 

2.00 
164 .OO 

,036 
.I40 
.080 
.O7O 
1 .750 

.05 

.29 

.12 

.15 
2.28 



Sce experiment in 1908 for analyses of soils. 
R. If. ATn7!.-,Vr.zjzlrln, 7hnrns Co~rnty .-Dzrli sandy upland prairie soil, 

with b h ~ e  clap snh~oil. One year in cultivation and produces 30 bushels 
of corn and one-fourth bale of cotton. Plantecl March 23d, replanted 
April 10th. Poor results on account of boll weevil. Stalks grew six 
feet high whcre fertilized. 

- 4 ~ i 3 ~ h o s ~ h a t e  alone ma4 decidedly effective, thou.qh potash had some 
effect. 

.4. 5. Vnn, Kirk, Bon7?n~n, Fnn.n.in County.-Black sandy upland, 
prairie soil, with dark clay subsoil; cultivated 20 years and produces 
one-fourth bale of cotton. Acid phosphate mas effective, and perhaps 
some results from potash. 

This soil is well supplied with potash, phosphoric acid and nitrogen 
and lime, though low in active phosphoric acid. It evidently needs vege- 
table matter plowed under on it, with rotation of crops. Legumes shonld 
be grown and either plomed ~xncler o r  grazed off, and some acid phosphate 
should also be applied. The moisture in this soil should be conserved 
by frequent, $hallow cultiration during the growing season. 

Descriptl:on of Soil.--No. 3399-Depth 0"-9". One mile north of 
Bonham, Fannin county, on Russell Heights addition to Bonham on 
Hurkhart survey. The 'land is on ~ rond -and  Brenard streets, on7ned 
by A. S. Van Kirk. This is slightly rolling, well drained, upland prairie 
soil, known as sandy land, and is consitlered poor, one-fourth bale of 
cotton being produced to the acre. 

Corn and cotton are the cl~ief crops. The soil is a black clay, vhi& 
supports a native vegetation of wire grass and seems to grow an excess 
of weeds in wet seasons. In  drv seasons the balance is better. The ~ o i I  
packs, drys into clods: cracks when very dry and becomes very hard. Tt 
washes very little and dirt does n o t  wash onto it. The land has been 
c~~ltivated 25 years; represents the entire farm and 15 square miles of 
county. No green crop has been plowcLl under, but a small amount of 
manure has bgen ~ ~ s e d  with little benefit. On similar soil acid phos- 
phate, kainit and cottonseed meal were used. Acid phosphate secured 
one-third better yields. The soil gets tight after rains. It does not 
fruit cotton properly. 
KO. 3400-Depth 9"-21". Subsoil to No. 3399. Dark brown clay 

loam. 
D. $1. Foster, Cnrthage, Punola Co~lnly.-Dark upland soil with clay 

sul~eoil; three years in cultivation to corn ancl cotton ; produces one-half 
bale of cotton. A bad rain after planting washed some row;.. Cotton- 
seed meal and acid phosphate were effective. 

J. H. Gnt7in, Nurleson, .Johnson Couniy.-Sandy upland soil, with 
clay subsoil; 17 pears in cultivation, and producing 20 bushels of corn 
and 700 pounds of cotton. Land grew fine peanuts in 1908. Cotton 
planted Apsil 24th, was Icilled by sandstorm and replanted two a~erlis 
later. No rain, except light shovers, from October, 1908, to October, 
1909. Acid phosphate alone was effective. 

This soil is low in nitrogen, in active phosphoric acid and in active 
potash. It needs rotation of crops nith l eg~~mes  plowed under or grazed 
off, with appli~ations .of acid phosphate. 

Description of Snz7.--No. 3209-Depth Off-6". Burleson, Johnson 
county, on J. H. Gatlin's farm. This is slightly rolling land and is 



considered moderately fertile, 500 pounds of cotton and 20 bushels of 
corn being produced per acre. The drainage is by means of ditches. 
The principal crops are corn, cotton, melons and cabbage. The soil 
gets lunlpp when wet and stands drouth well. The soil represents 60 
acrca on farm. 

hTo. 3210--Depth 6"-15". Subsoil to No. 3209. 
TABLE No. 16-Pounds of Seed Cotton per Plot, 1909. . 

.*u"AA;, 

cot 
The i i  
moal . 

-- --- 
........................ 

I------- 

Ibs. acid phosphate 715001 49 22115.5 39.0 
)thing ................................................ 4 12:00' 44 32 101.5 12.5 
lbs. acid phosphate, 3 lbs. cot- 

I UL 

sppart 
a t  Roi 
that T 

ionseed meal ....... ...-. ......................... 
lbs. acid phosphate, 10 lbs. cot- 

lseed meal .................................... 
IS. acid phosphate, 3 !bs. cot- 

........... lseed meal, 2 lbs. k a ~ n ~ t  
IS. acid phosphate, 3 Ibs. cot- 

............ lseed meal, 5 Ibs. kainit 
loads manure 

FOR T H  N ESPER 

Effect of: 

phosphate .................................... 4 1 .50 3 3 . 0 0  5 - 1 0 1 4 . 5  ......... 
.......... cottonseed meaL 10 .25 4 3 .00  2 11 5 . 5  . ...................... 

.................... s. cottonseed meal ...................... 12 1 .OO 1 4 . 2 5  5 8 
.......... .......... gainit ........................................... -1 - " I  3 2.25 2 -3 -.: 

2 2 . 2 5  4 1 

70 

72 

69 

80 

2lve co-operative experinients with cotton were reported in 1809. 
d phosphate gave increases with eleven of these twelve experiments. 
e one esperiment which did not give an increase, the co-operator 

~ ~ ~ ~ l ! w s  the high relative yields in plots 5, 6 and 2 to better soil- 
tonseed meal prodinces an increase in  nine of th 
ncl-ease, howeyer, is very small in some instances. 
produces a better increase than three on an avera 

(kninit) increases the piel<? in five instanceu. LILGIG la 

3nt increase vith one of the applications in  potash at  Bryan and 
nham, but 8s thc pielil mith the complete fertilizer is lower than 
rith the acid phoephnte alone, the increase is not considered as 

real and is not, inclucled mith the above, 

s such n 

EXPE 

9 .25 

10 .00 

9.25 

10.00 

5 W I T H  ( 

118 .00  

19 .50 

20.25 

20.25 

- - 

ve tests. 
~unds of 

z. r 08 

I ut: p a l l  rvas the s a ~ ~ t r  ~ L S  IUI L.ULLL in 1910, ~ t :  auditions being as 
noted in the description of the experiments. 

TT7. T. J.ordon,, I3ughes Rprinys, Cuss Cotcnty.-Light colored sandy 
upland soil, with red clap sub~oil;  30 years in cultivation, and produces 
8 bushels of corn or 300 pounds seed cotton. Cotton planted April 
28th and harvoste(1 October 1st. Pour rows, 4 feet apart, 280 feet long. 
Chopped out and plowed May 20th; plowed every 12 days up to Jnly 
15th. Crop very short oving to very dry season. For the past nine 

sescorl is ullknown by the oldest 

51 

54 

53 

55 

34 

35 
................................................................................................... 

84 

79 

33 

23 

30 

34 

121.0 

123 .5  

120.5 

121.5 
132 . 0  

39.0 

40 . 0  

30.0 

27 .0  
.......... 



TABLB:NO. 17-Cotton Etgeriments, 1909. p6iiiids Seed CottonJper Plot. 

innin count 

s 
, .. - 

PI -- 
1 
2, 

4 
5 

6 

Bryan, : #y Burleson, Johnson county. Carthage, Panola 
, county. - 

20 lbs. acid p h ~ s ~ l l a t e  ............................................. 8.00 40.50 .22  31 26 35 107 ' 132 
No addition ............................................................... 

.... 3120 lbs. acjd phosphate, 3 lbs. cottonseed meal 

.... 20 lbs. acid phosphate, 10 lbs. cottonseed meal 
20 lbs. acid phosphate, 3 lbs. cottonseed meal, 

2 lbs. kainit ............................................................ 
20 lbs. acid phosphate, 3 lbs. cottonseed meal, 

5 Ibs. kainit ......................................................... 

Effect of: 

Acid phosphate .......................................................................................... 
............................................................................. 3 lbs. cottonseed meal. 

10 lbs. cottonseed meal .......................................................................... 
2 Ibs. kainit ................................................................................................ 
5 lbs. kainit .............................. .................. 

5 .OO 
6.75 
5.50 

6 .50 

7 .50 

21 .5 
26.5 
27.5 

27 .5 

28 .O 

26 .50 
33.25 

. 33 .OO 

33 .OO 

35 .50 

14 .OO 

! -7 .25 
-7 .OO - .25 

................ 2 .25 

12 
17 
22 

21 

20 

................................ 

................................ 

................................ 

7 
7 
7 

8 

8 

................................ 

................................ 

19 
24 
29 

29 

28 

12 
-7 
-2 
-5 
-1 

................................ ................ 

................................ ................ 
11 100 

60 
................................ 40 ................ 
................................ -2 -40 ................ 
................................ 

I 
................ -2 -50 

16 
25 
26 

25 

26 

8 
8 
5 

6 

5 

24 
33 
31 

31 

31 

109 
264 
206 

180 

165 

240 
160 
168 

124 

120 
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Acid phosphate and  cottonseed meal mere effectire,. and perhaps 
potash also. 

This soil is fair in lime and potash, low in nitrogen and phosphoric 
acid, a l ~ o  lo~v in active ~?hosphoric acid. It needs phosphate as a fer- 
tilizer. ancl a rotation of crops in which legumes are plowed under or 
grazer1 off. 

Dcscriptio~?, of ,?oil -Probably Orangeburg fine sandy loam. No. 
3349-Depth 0"-6". Four miles north of Hughes Springs, Cass county, 
on J. D. Crawforcl survey, W. T. Jordon7s farm. Sample taken just 
sonth of barnpard. This is nearly level upland soil with good drainage 
and a southeast slope. It is known as sandy land; 20 bushels of corn 
and 50 bushels of potatoes per acre %re produced. Corn and potatoes 
are the principal crops. The soil is a light saildy one and gets soft and 
h o g p  nhen met and a little crusty when dry. Cottonseed meal and 
manure have been used; two tons per acre of the manure gave good 
remits. The native vegetation is brown sage and crab grass. The soil 
does not pack much; i t  crumbles freely, cracks a little, and dirt does 
not wash off or onto it. It representas two acres on the farm. No <green 
crops have been plowed under. 

No. 3350-Depth 6"-IS". Subsoil to No. 3349. A light sandy loam. 
" W. Hfirrison, Com,o, Hopkins County.-Sandy loam upland sojl, 

clap subsoil 18 years in cultivation, and produces one-half to three- 
hs bale of cotton. Cotton planted May 4th) first picking September 

Two ron7s per plot, 5 feet apart, 180 yards long. Broke flat 
; six inches deep, and harrowed. Fertilizer applied about six days , 

e cotton planted with cotton planter. Cultivated shallow and flat. 
injured hp boll weevils ancl five months drouth. He believes he 

1 have made twice as rnnch cotton with a single good rain. 
id phosphate was effective, the others doubtful. 
is soil is low in phosphoric acid and nitrogen, fair in potash and 

I 

low in active phosphorjr: acid. It needs fertilization with acid 

.L 1 u  
dra 
mo( 
Pro 
mei 
bus 
0thl 
of 1 

conni 
The 
nncl 
rmrs 

,hate anL? rotatidn of >raps with 1egumes.plo~ed under or grazed off. 
scription of Xoi7.-No. 3428-Depth 0"-7". One and one-half 
I north of Como, Ropkins c~unty ,  on Con10 and Sulphur Bluff road, 
:heen survey, on farm of H. 17. Harrison. Sample taken from 

1-acre field, nearlv in a Fquare on above road. This soil is a well 
incd, level upland, white sand, known as sanclp loam, and considered 
leratelp fertile, one-half 1mle of cotton and! 20 bushels of corn being 
ducecl per acre. Corn, cotton, ontc and peas are grown. Cottonseed 
11 mas nsecl last Tear anl'( pacl.ring house fertilizer two years ago; 2C 
hels of corn mas producrcl 511 a dry season. Crab grass, burrs and 
er weeds 3I.e the nntire vegetation. I n  ver? wet seasons some partz 
this land dronn out. Tn dry seasons i t  ia above the average for this 

.>v, 23,500 porrllds of cotton l~eing prod~~cecl on 40 acres in 1909 
soil packs in some spots, docs not crack; surface drainage is good 
noderdrainage poor in aorne places. It has been cultivated 2C 

-..--; repre~cnts three-fourths of farm and one-fifth of county. 
No. 3429--Depth 7"'-19". Suhsoil to No. 3428. White sand. 
A .  J. Spmrzc~r, Alvord, TTTist. County.-Mr. Spencer also carried out 

an experiment in 1909 with corn, b11!, the yields were so low, ascribed to 
lwk of stand wnd dry weatlier, that the results are not presented in t h i ~  
l~ulletin. Acid phocphnte, howe~er, gave ?*esulte. 



Tn 1910-Planted early in >fay and harvested in fall and tvint 
1910. Ferti!;zc~r applied in thc drill. Four roms, 4 feet apart an( 
feet long. Kos. 4 and 5 vr\.ere affect~d by an old land furrow. The 
was dry, rainfall 13 inbhes. Some timber Jied; summer hot; but 
dew. Crro~vth of vegetation less than the average by 20 per cent. 
indications were exactly the same year before last, as the results 
year. Plot 2 sho~\-ed the best appearance both pears and potasl 
poorest. 

The 
; this 

11.  - 

This soil is fair in lime and potash, low in nitrogen, in phosp 
acid and in adive phosphoric acid. It needs applications of acid 
phate and rotation of crops with legumes plowed under or grazed ( 

add vegetable matter, and to improve its phrsicsl character, especia 
that i t  will hold water better. It also needs frequent shallow cu 
tion during the growing season. 

Des~ription of Soil.-No. 3416-Depth 0"-9". Four miles west 
Alrord, Wise county, on the farm of A. J. Spencer; Sample taken r 
center cf land by a levee; on east aide of levee, 100 yards from so 
end. *4bstrac.t 237, Dallas cougty school land. This is hilly land, 3 

drained, anci cansickred poor. It is known as sandy land and is re1 
white in color; 15 bushels of corn and 400 ponnds of cotton per acr 
proLluced. Corn and cotton are grown. No fertilizer has been apl 
The native vegetation is sage grass, postoak and blackjack. The lull! 
soft in  wet seasons and hard in dry. The soil packs, dries into c! 
and \rashes. Dirt does not wash onto it and the soil does not crack 
drying. The land has been cultivated 16 years. It represents n!l 
farm and one-half of county. No green crops have been plowed I 

and no manure has been applied. 
No. 3-417'-Depth 9"-21". Subsoil to No. 3416. A red clay. 

TABLE NO. 18-C0-Operati~e Experiment With Cotton, 1910. 

3ff to 
l!y so 
1 t iva- 

war 
uth 
n ~ l  1 , .. --- 

6dish 
'e are 
plied. 

:" 

$O'd, 
ise 
Inty. 

otton 
2nd 

d on. 
four 

& &  
-9s 

%$ 
- 

3 
4 

5 

6 

Troup Experiment Form, by J. I>'. Welch, Superintendent. C 
planted .April 23d and h~rvested S u p t  30th, September 15th 
October 17th. Fertilizer applied with planter in furrow and listel 
Fonr TOWS per plot, 4 feet apart and 280 feet long. Land plowed 

1120 lbs. acid phosphate .................................. 
2120 lbs. acid phosphate, 6 Ibs. cottonseed 

meal ........................................... .-.., .......... 
Nothing .......................................................... 
20 lbs. acid phosphate,Ll2 Ibs. cottonseed 

meal ............................................................ 
20 lhs. acid phosphate, 6 Ibs. cottonseed 

meal, 6 Ib. muriate of potash ................ 
20 lbs. acid phosphate, 6 lbs. cottonseed 

meal, If Ibs. muriate of potash .............. 

Effect of: 

Acid phosphate ............................................ 
6 Ibs. cottonseed meal: ................................ 
12 lbs. cottonseed meal ................ .. .......... 
a lb. muriate of potash ............................ 
12 lbs. muriate of potash .............................. 

b I ' C  

- Hughes Springs, 
Cass county. 

- 
Weight 

of cotton Sta,nd. 
pm plot. 1.- 

Como, 
-Hopkins 

county. 

Weight 
of cotton 
per plot. 

100 

110 
95 

94 

112 

109 

5 
10 

-16 
2 - 1 

27 

59 
52 

66 

66 
k 
57 

r 
2 
5 

12 
7 : ---2 

All 
Mi 

c o ~  

Weig 
pel 

ploi 

8 
-1 1 
-15 
-3 

50 

100 
100 

100 

100 

100 

................... 

.................... 

........... :. ....... 

.................... 

............ -...... 



inches deep in "Tovrmher, 1909. Dolihle disced and harrowed in  Narch, 
1910, marked off mith middle buster, placed fertilizer and listed back. 
A11 plots injured h? rlronth. Pldts with cottonseed meal showed stronger 
plants than phozpht~te d o n 4  Xo. 4 showing better than No. 2: Xo. 7 
s11ovir.g ~trongrr  than all the others: Nos. 8 and 9 equal to To. 4 but 
on a little better soil. 

Bcevi77e E.-cperimcnt P(~rnl., by A. T. Potts, Superintendent. Cotton 
planted ikpri! 4th and harvested August 15th and September 2nd. Fer- 
tilizer ~ p l i e d  by hand in furro~ve. Four rows, except with 8 and 9, 
of which there ore two only. (Yields are doubled in the table of totals.) 
ROJTS 280 feet long, 4 feet apart. Rows openecl with middle l~uster, 
planted, and land leveled with hsrron.. Thinned and cultivated every 
10 clays or sooner if needed. All plots vere clamaged by wind and rqin 
September 2d. 

.Just at the time the crop was ready for a picking, early in September, 
i t  vrna damaged by a severe wind and rain. This would have been a very 
" - - -  yield. Fertilizer did not arrive before planting and was put in 

26th. 

,BLE ,NO. 19-Fertilizer Experlmsnt-Sotton a t  Troup an3 Bseville Stations. 

Troup, Smith county. 1 Beeville, Bee county. 

Weight per plot. Weight per plot. --- -- 

COXCLUSIONS AS TO COTTON EXPERIMENTS-1910. 

Only five ~uccescful experiments with cotton were made lhis season, 
'two heinq at State wihtations. On nccount of the boll weevil we thought 
it brst not t n  undet-take many cotton experiments. The season of 1910 

~nfarornble, ss  s mle, and the yield \\.as short. 
id phosphate produced increases in  each of the fire experiments. 
ttonseeil meal produced increases in three of the five experiments: 

,,., .rester increme taking place mith the heavier application. 

................... s. acid hosphate 
,s. arid' phosphate, 6 lbs. 

....................... ,tonseed meal 
3 Notning .......................................... 
: $20 ibs. acid phosphate, 12 lbs. 

cottonseed meal ........................ 
20 lbs. a c ~ d  phosphate. 6 !bs. 

cottonseed meal, 4 lb. muriate 
................................. of potash A 9n Lbs. acid phosphate, 6 lbs. 

cottonseed meal, 1 i  lbs. mu- 
riate of potash ............................ 
0 lbs. barn-yard manure .......... 
lbs. Thomas phosphate ........... 
Ibs. acid phosphate, 1% lbs 

rnuriate of potash ...................... 

Effect of : 

.cid phosphate .................. ;. 
Ibs. cottonseed meal 
lbs. cottonseed meal .....,.......... 

ib. muriate of potasll 
lbs. murlate of potash 

lomas pllosphate 

Total 

_ ' _ _ _ _ I _ - -  

57 

56 
54 

74 

Stand 

. 95 

90 
97 

88 

90 

88 

85 

90 

............ 

............ 

............ 

............ 

............ 

Third 
pjck- 
ing 

7 

3 
. 10 

10 

First  second 
Total  

61 .5 

60 .75 
59 .OO 

83 .OO 

80 .50 

79.00 
................................................ 

67 .OO 

61 .OO 

2 .50 
1 .25 

21 .50 
19 .75 
18 .25 
6.25, 

First 
pick- 
~ n g .  

37 .0 

36 .0 
39 .5 

66 .5 

65 .O 

64.50 

25 .OO 

23.50 

pick- 
ing. 

30 

37 
20 

35 

71 

40 73 
88 
83 

Second 
pick- 
ing. 

24 .53 

24 .75 
19 .50 

16 .50 

15 .50 

14.50 

8.50 

7.00 

........................ 

........................ 

pick- 
ing 

20 

16 
24 

26 

32 

...................................................... 

.................................................... 

............................................................ 

........................ 

........................ 

........................ 

........................ 

38 

............................................ 

.................................... 

................................................ 

181 88 

3 - 1 
17 
15 
17 
26 



ments. Muriate of po ta~h  produced increaees in three of the five experil 
,!I part of thie increase at Troup is ascribed to better soil. 

ThorRas phosp!~atc, in hc,th esperiments, produces better gains 
acid phosphate, but a part of the difference at  Troup is ascribed to 
ter soil. 

GENRR-4T. CONCLITSTONS OF COTTON ESPERI&~VCFNTS-I~O~-I~I( 

Twent~r-one co-operative experiments with cottcn are here take] 
consideration, and the general silmmary is shown in Table 20. 

,4s with corn, ncid phosphate gives the best results. Seventeen 
twenty-one tests gave increases caused by acid phos~hate. 

-4lthough the cotton seasons mere not altogether favorable, the 
can stacd more dry weather than corn. We do not find so ma1 
stances that the cottonseed meal produced a clecrdase with cotton, as with 
corn. The use of nitrogen with cotton appears more likely to be profit- 
able in a poor season than with corn. 

Potash s h ~ w s  resclts in half of the experiments. It is thus mnrp 
likcl.17 to prove of valne to cotton than to corn. 

CI3EXTCAZ COnlPOSITION OF SOIT-S FOR' COTTON EXPERIMENTS 

Chemical analyses of a number of the soils u ~ e d  in the cotton e 
- ments are giren in tahles preceding. The follo~ving analyses are g i ~  
connection with the corn experiments: J. B. Grilcfin, Thornton; 
Klorr~s,  Velasco ; G. S. Smith, Stephenville. 

There are not a suEcient number of analyses from which to dra~l 
elusions. The active phosphoric acid and effect of phosphoric aci 
shown in tables preceding. All these soils except two gave results 
phosphoric acid. One of these is comparatively low in active phos] 
acid and the other is the black, waxy soil. 

xperi- 
aen in 
8. J. 

ESPEI<TMI.~NTS WIT11 TPIOM-48 PIIOSPI-IATE ON RICE. 

TABLE NO. 20-Summary of Cotton Experiment.., 1908-10. 

Thomas phosphate is n hy-product in the manufacture of steel from 
iron containii~g phosphorns. 1,il;e acid phosphate, i t  is high in availnble 
ph.osphoric acid: containing about 16 per cent. Acid phosphate is an 
aclclic fertilizer, hcing prepared from phosphate rock and eulphurjc --'-' 

I - 
1 1908 

By acid phosphate (20 lbs.) .................................. .... 18 .5  16 .0 5 .0 ... 
By cottonseed meal (3 lbs.) ................. .. ................. 2 .0 10 .5 ................... 

4 . 0  
................................... 

16 . 7  .... 
................ 14 .O 
................ ................................. 12 .o 

Number of experiments-total ................................... 
Number showing gains by acid phosphate ................ 
Number showing gains by cottonseed meal ............. 
Number showing gains by potash ............................ 

Average gains of seed cotton when a gain occurred, 
In pounds per plot. , - ,. . . 

- 

Total. 

21 
18 
15 
10 

4 
2 
3 
2 

1909. 1 1910 

12 
11 
9 
5 

5 
5 
3 
3 



Thonlas pliosj~htlte, on the other hand, is basic and contains free lime. 
Tts use, therefore, .~rroulcl tend to correct any acidity which might be 
prcscnt. I t  has given excellent results on Italian rice fields. Our  es- 
p e r i m ~ n l ~  nreise made with 'rhornas phosphate furnished us by the Coe- 
ZIortirner C~mpany or Ke~v Pork, free of charge. for experimental pur- 
poseg. S ine  lots wtre sext out to parties who hail signified their desire 
to co-operate ~vith 11s. The f o ~ l o n & ~  instructions mere sent: 

Test of T1iomlr.c Phosphrtle f o ~  Rice.-The sack contains 50 pounds of 
Tl~omns phosphate, which shonlrl be applied to one-half acre of land 
;-7c1+ hnfore planting. It may be drilled in, or appliecl broadcast, as is 

mrcni~nt .  The method of application should be noted. 
tiqeatment of the plct should be exactly like all the other rice. 

J U J L  LlC 

most cc 
'I'hc 

Tf i t  si 
I 1  I )  

~Rers frorn insects,'lac.k of water, or anb other reason not dne to 
tne ~ertilizer, the fact should he noted. 

'Ph(l rice grc711~n with the Thomas phosphate aliould be harvested sep- 
arately. The quantity of rough rice produced by the one-half acre of 
Thomas phosphate should be compared with the product with other fer- 
ti1ixc.r or n ith no fertilizer or hcth, on the same soil. 

Tf there is any striking difference between the fertili-zer plot and :he 
surrol~nding rice, we would like to be notified, as we may wish to send 
a represcnt;~tive to visit the field. 

upon n 
dovn 1. 
nf tlin 

RESVLTS O F  TIiE TESTS. 

of the tests were failures, due to dry weather and lack of water. 
These two were at  Orange, Orange county, and near Houston, Harris 
co~~nty.  Reports from the other tests are given below. 

David Ga~retson, Friendsu~ood, Ga7.r~eslon Counfy.-Soil was a verp 
dccn black ~ ~ ~ a s - y .  

did not get to thresh a measured piece of land bordering that 
rhich T pui  the fertilizer, and since quite a little of our rice blew 
d o r e  time to cut, I can not get a verv accurate estimation. Off 

! 
,, L,,, half acre we threshed eight sacks, nhile-our average yield was a 

onl~r nine saclis per acre, but we lost about four sacks per acre, I think, 
left laying on the ground. That one little piece and a few others were 
cut while standing." 

The Thomas phosplinte irr this case appeared to prociuce a gain of 
al)ont four sacks of rice per acre. 

C. E. Flefc7rer., Kaf?y, Tfn/r.ris County.-It was threshed separately but 
conld tell no difference, neither conld there be any clifference seen w!iile 
watering. It was all drilled in the same. It only made 14 sacks of 200 
pounds. Some rice on different lancl in the same field, sowed later and ' 

\vr,.,tered differently, also a better sta.nd, made 30 sacks per acre, averaging 
201 ponqds. The rice was of the Japan variety, known as the Chin- 
erieka: Yon can hardly tell the clifference on new lancl, no matter what 
kind of fertilizer is used. 
Dr. Gcorgc TV. Dunn, Palrccios, ilfotngordn County.--He could observe 

no ,lifference l~et~reen fertilized and unfertilized, but believes the tellant 
did not vatcr the rice as i t  shoulcl have been vatered. 

Ilnvit-1 (!. IZurr, IZay~liood, LiScrfy Co.rint?j.-Heavy gumbo soil ; tn o 
years in cultivation, and producing I2  to 15 bushels of corn and 10 to 15 
sacks of rice. The rice was broadcasted on new land, as was tho fop- 



I 
tilizer before planting same. The fertilized rice looked some better for I 

a while, but there nras no great difference hetween the two plots in looks. 
Xeithcr plot rnade much of a yield on account of lack of water the last 1 

four weclrs of the growing season. The fertilized rice yielded 496 
pounJ~ ,  the unfertilized yielded 408 pounds. 

O s c n ~  RchuTf, Rl Campo, Whnrton Cozm.tzy.-Black hog-wall01 
"The phosphate or f~rti l izer was used on about one-fourth acre 01 I-IC~: 

land. Six tons of other fertilizers mere used on land adjoining. and 
sorne of the land had no fertilizer, and through the growing season it 
looked like the fertilized rice was doing some better, but we could hardly 
see any difference in threshing. We noted the different lots carefully, 
but there was very little difference, if any. my land was black hog- 
wallow and had the third crop on it. I think fertilizers are goad for 
light or sandy soils, hut i t  does-not help the black, waxy land very much." 

John Linderholm, Chestermlle, Colorndo Countv.-"The rice without 
fertilizer stood the weather conditions very well, as did the rice with the 
other fertilizer mentioned, hut moet of the stalks of the rice on which 
pour fertilizer mas used went clown. Only a part could be harvested 
with the binder, so that no accurate account can be kept as to 
The rice on which the phosphate mas used did not seem to survi 
weather. The d jo in ing  cut planted without phosphate stoo 
weather fairly well, b ~ ~ t  the phosphate itself seemed to have some PC,, 
effect on the straw, i t  going flat. MTe could not harvest any of it, 
are 1uifi1,le to give vou any comparisons. 

"Fron~ examination of t?le berry of the rice on which the phosp 
was used and that planted without fertilizer, I beg to inform you 
i t  was impossible for us to detect any difference. I f  we could have 
lectecl a sufficient quantity, i t  might have been possible to do a( 
weight or otherwise, but under the circumstances we could not." 

J. (T. C7znno?y, Jefferson County.-The following is a report of 
experiment with Thomas phosphate, vhich was carried on in connec 
with some other tests by Mr. Chaney : 

Yield in-  SabJIu 
TTTejpht Per Acre Rind of of I85 Pounc 

Ylnt Xo. of Fertilizer. Fertilizer. -4crf 
1 . . . . . . . . . . . . . . . . . . . . . . . . .  190 12-2 14.7 
z . . . . . . . . . . . . . . . . . . . . . . . . .  190 12-2 14.5 
3 . .  . . . . . . . . . . . . . . . . . . . . . . .  320 12-2 16.0 
d . . . . . . . . . . . . . . . . . . . . . . . . .  ... .... 14.0 
. . . . . . . . . . . . . . . . . . . . . . . . . . .  175 10-4 14.0 
B . . . . . . . . . . . . . . . . . . . . . . . . .  125 10-4 13.6 
'7 . . . . . . . . . . . . . . . . . . . . . . . . .  125 7-2 5-3 14.6 
S . . . . . . . . . . . . . . . . . . . . . . . . .  125 14 - 11.4 
9. . .  . . . . . . . . . . . . . . . . . . . . . .  170 Thomas phosphate 17.01 

3s Per 
?. 

5 
n 

u*.- 

and 

DTSOVSS I O N  OF RESUIATS WITH RICE. 

The Thomas phosphate was effective in  three of the tests, not eff 
in four, and :~pparentl!r cal~scd the rice to fall down in one case. In 

most of these experiments the soil was heavy black soil, probably fe 
well snpplieJ with plant food and not over three or four years in ci 
vation. On such soils fertilizers often haye little effect. 
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: experiments do not show ~ h e t h e r  Thomas phosphate or acid plios- 
would be better for our rice soils. J t  is believed that Thomas 

hate would give excellent reslllts 0x1 rice soils not too rich in nitro- 
On acco:mt of the lime which it carries Thomas phosphate would 
correcting the acidity of the soil, if the soil were acid. 

lUSSION OF THOPtlAS PTIOSPFIATE W I T H  CORN, COTTON AND RICE. 

! number of experiments is too few to draw any definite conclu- 
_ _ as to the comparative value of Thomas phosphate and acid phos- 
phate. The effect of Thomas phosphate vas less than that of acid phoa- 
phate in the four tests with corn, and was greater in the two tests with 
cotton. On rice v e  have no comparative results. 

his espelaiment mas made by Mr. TVml. M. Garrett, Center Point, 
cowtt?l .  The !and is postoak valley land, anJ produces %bout me- 
I I ? R ~ c  0 €  cotton, 20 I,u~helc: of corn and 50 hushels of oats. T t  is 
clwp postoak soil vi th  stiff red clay gravel beneath. 
t plants were set out A u g u ~ t  20 to 25, 1910, and harveeted from 
o time in December, 1910, the remaining crop being destroyed by 
ze on January 2, 1911. Plots 6 and 9 were not perfect as to stand. 
te of soda was used as a top dressing, on alternate rows, 100 pounds 
:re. Pour rows per plot, 3 feet apart and 80 yards long. The 
1st and most perfect heads were cut from plots S and 9. The crop 
brigated. The nitrate of soda produced heaJs 10 days earlier than 
no nitrates were nsed. 

heamc 
m7as ir 
where 

EXPKRIMEKT O N  CAULIFLOWER. 

Fertilizer. Yield per Plot. 1 
Pounds. 1 

30 pounds acid phosphate, 25  pound^ cottonseed meal. .... .628 I 
30 pounds acid phosphate, 50 pouncls cottonseed meal. .... .600 I 

15 po11nc7,e acid phosphate, '35 pounds cottonseed meal. .... .482 
50 pounds cottonseeL1 meal. ........................... .412 
45 pounds acid phosphate, 50 pounds cottonseed meal. .... .610 
30 pounds acid phosyhate, 7'5 pounds cottonseed meal. .... .622 I 
30 p n n d s  acid phosphate, 50 po~lnds cottonseed meal, 10 I 

............................ ponnds eulphate of potash. 724 
30 pocrtds acid phosphate: 50 pounds cottonseed meal, 5 I 

pounds snlphate of potash.. ......................... .832 I 
30 pountJs Thomas phosphate, 50 pounds cottonseed meal. .812 

I . 
2 tons manure ......................................... 490 

It is evident thnt this soil needs phosphoric acid most of all, for 
caul if lo^\-ers, ancl :11so potash. Nitrogen does not Lave a p e a t  effect, 
though the efyect of the varying nprlications of nitrogen may have been 
rni1s1;c.d hp the applications of nitrate of eoda to dternate rows. The 
great effect of acid phosphate :nay bc seen by comparing the plots 4 
and 10, which received no acid phosphate, with the others. There was no 
advantage in using over 30 pounds acid phospllate and little advantage 
in over 25 pounds cottonseed meal on this soil and under these condi- 



tions. There mas also no advantage i n  the use of more than five pounds 
sulphate of potash. 

The best results were uppareutly secured by the use of 300 pounds 
per acre of acid phosphate, 50 pounds sulphate of potash, 250 pounds 
cottonseed meal and 100 pounds nitrate of soda. This would involve 
the use of a fertilizer containing ahont 8 per cent phosphoric acid, 5 
per cent potash and 3 per cent nitrogen, at  the rate of 600 pounds per 
acre, and followed by' a top dressing cf 100 pounds per acre of nitrate 
of soda. 

EXPERI&IEKTS ON TOM-4TOE8, 1909-10. 

Only one experiment was made on tomatoes in 1909 ancl one in 1910. 
The plan was the same as for potatoes. 

TV. E. Harrt.illon, E'ort lVorth., Tarrant County (1909) .-Black sandy 
loam second bottom soil, with red clay subsoil, three years in cultivation 
to truck, no fertilizer. Plants were set after a shower and no more 
rain until nearly time for harvest, ar,d then the sun was so hot as to 
wilt the vines. The largest tomatoes were on No. 4, the smallest on 
the 'first plot. 

No. 1. 15 pounds acid phosphate.. . . . . . . . . . . . . . . . . . .  175 pounds 
Ro. 2. 15 poun(Js acid phosphate and 20 pounds cotton- 

seed meal. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  191 pounds 
No. 3. 35  pound^ acid phosphate, 20 pounds cottonseed 

meal and 1 pound muriate of potash. ................ 195 poullds 
No. 4. I5 pounds acid phosphate, 20 pounds cottonseed 

. . . . . . . . . . . . . . .  meal and 3 pounds muriate of potash. 216 pounds 
No. 5. No addition. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  191 pounds 

Cm~c1usions.-The unfavorable weaiher prevented the action of the 
fertilizer. The potash was the only application which could be said to 
give results. One pound nluriate of potaeli increased the yield four 
pounds, and five ponnds muriate of potash increased the yield 25 pounds. 
The two increeses are in nearly the same proportion. 

R. 0. Ellichman, Denton, Denton County (1910).-Dark sand with 
yellow clay subsoil, nine years in cultiration and producing 15 bushels 
corn. Moderate upland soil. Tomatoes planted April 1st and harvested 
August 12th. Eiglit rows per plot, -2 feet apart, 100 feet long. Flat 
broke twice, harrowed twice and culti~ated four. times with diverse cul- 
tivator. Land slopes east and plot KO. 1 is l?ighest, and plot KO. 5 is 
lowest. Season was very hot and dry and about one-half of the toma- 
toes were sun-scorched and lost. These were not included in the report. 
Vines in plots 3 and 4 were still green a t  the time of the report, and 
he believes that they will continue to bear until frost, and that he will 
get 1,000 pounds inore tomatoes off of them. Where acid phosphate 
only was wed the plants seemed to burn up as soon as i t  got hot. 
Plot 5 was the lowest, which accounts for it doing so well without fer- 
tilizers. 

This soil is fair in lime, good in pctash, fair in nitrogen and low in 
phosphoric acid. It contains a fair amount of active phosphoric acid 
and is l o ~  in active potash. 

Dcscripiion of Soil.-No. 34-14-Depth 0"-12". Located three 
southeast of Denton, Denton county, on Joseph White survey, fa 

miles 
rm of 



Only two experimentswere made, in one of which only potash gave 
results, and in the other, both nitrogen and potash. Two experiments 

I 
are not sufficient to dmw any general conclusions. 

CO-OPERATIYE FERTILIZER EXPERIMENTS, 19 08-9-10 5 3 

R. 0. Ellichman. Sample taken from corth end of field. This is rolling 
land, known as blacfk sa.nd, and is considered moderately fertile; 20 
bushels corn per acre are produced. Corn, cotton and truck are the 
principal crops. The soil is a dark sand, which behaves fairly well in 
both wet and dry seasons. It does not pack or crack, but dries into clods. 
It washes, but dirt does not mash onto it. The surface drainage is 
gcod. The land has been cultivated nine years and represents 50 acres 
on the farm. No fertilizers, 'green crop or lrianure ha.s been applied 
to the soil. The soil has no peculiarities. 

No. 3415-Depth 12"-18". Subsoil to No. 3414. A reddish brown 
sand. 

I TABLE NO. 21-Go-operative Experiment on Tomatoes, 1910. 
I 

Onlp two experiments were made with peanuts, one in 1908, the other 
in 1910. 

C. D. Andrcws, Rock Is7nnd, Colorado County (1908) .-The nuts 
were hulled and planted with a corn planter; rows 30 inches apart. 
Hills from 8 to 10 inches in the 'drill, on A-pril 12th. Harvested with 
R peanut digger August 12th, 13 0 days from time of planting. They 
mere hoed once, cultivated four times. Lime seemed to give best results. 
The season has been too dry For peanuts. The yield will be less by 
one-third than last season. Thc fertilizer sl~ould bc in  the ground 20 
days before planting. 

Pounds nuts 
No. The ~npplication to the different plots. per plot. 

. . . . . . . . . . . .  ' 1. 14 pounds acid phosphate, 3 pounds kainir. 33 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2. No fertilizer.. 25 

3. 14 pounds acid phosphate, 3 pounds lrainit, 40 pounds lime 43 
. . . . . . . . . . . .  4. 14 pounds acid phosphate, -10 pounds lime. 38 
. . . . . . . . . . . .  5. 14- pouncls acid phosphate, 12 pounds lime. 32 

............. 6. 7 pounrl; acid phosphate, 3 pounds lime.. 27 

Effect of 14 pounds acid phosphate and.3 pounds kainit, 8 pounds. 
Effect of Y ponnds acid phosphate and 3 pounds kainit, 2 pounds. 

Ellichman, 
Denton, 
Denton 
county. 

Weight 
per plot 

I 

1 
1 2  
1 ;S ! z; 
' z 

.- 

.---- 

1 ' 2 
3 
4 
5 

15 lbs. acid phosphate .........................................................................'....................... 280 
15 lbs. acid phosphate, 20 lbs. cottonseed meal .... ..: ............................................ 500 
15 Ibs. acid phosphate, 20 lbs. cottonseed mea!, 1 lb. murjate of potash .......... 650 
15 lbs. acld phosphate, 20 lbs. cottonseed meal, 5 lbs. muriate of potash .......... 875 

.................................................................................................................. No fertilizer 400 

SUMMARY O F  TOMATO EXPERIMENTS. 



.................................................. Phosphoric acid 
Nitrogen ............................................................. 
Potash .................................................................. 
Lime.. .................................................................. 
Magnesia. ........................................................... 
Sulphur trioxide ................................................ 
Alumina and oxide of iron ..................... .......... 
Manganese. ......................................................... 
Insoluble and soluble silica .............................. 
Loss on ign'ition ................................................. 
Moisture. ............................................................ 

Parts per million: 

Active phosphoric acid ................. .. ................ 
Actlve potash .................................................... 

TABLE NO. 22-Percentage Composition ofiSoiI8. 

R. 0. Ellichman, C. D. Andrews, 
Denton. 1 Rock Island. ,I 

A. Cone, 
,aredo. 

B.W.Masterson, W. M. Garrett, Beeville'Exp. 
Laredo. Center Point. I station. 

Deep F.,.. 
Subsoil Subsoil Subsoil 4212 Subsoil 4380 Subsoil 4372 Subsoil 

3414 s:%i' 1 0 6 4  1070 1 1071 2"" 2871 1 421" I 4381 1 1 4373 -- 
I--- ------- 



DISCUSSION OF RESULTS. 

Effect of 3 pounds kainit, 5 pounds. 
Effect of 40 pounds lime, 10 pounds. 
Effect of Y pounds acicl phosphate, 6 pounds. 
This s ~ i l  is low in lime, nitrogen, potash and phosphoric acid, also 

in  active phosphoric acid. Lime has- the greatest effect on the peanuts, 
acid phosphate next, a.nd potash has the least effect, though some. Nitro- 
gen was not applied. 

Description of Soils.-Xo. 1.069-Black surf ace soil. 
No. 1070-Subsoil to No. 1069, Rock Island, Colorado county. Farm 

of C. F. Andrews, mndy subsoil. 
No. 3071-Clay subsoil beneath No. 1070 a?, varying depths. . 

College Ezper in~~)n t  Field, College Station, by H. L. McKnight, 
/Igriczl7t?rrist (1910) .-Five roms per plot, 3 (j inches apart, 295 feet 
long. rl'Eurough preparation with ciisc harro-iv, followed by section har- 
row, hoed twice and cultivated three times; Suffered from dry weather. 

,4nalysis of soil -under way. 

The 1908 experiment was a test on production of nuts, the 1910 of 
hay. Lime was most effective in  190s. The aeid phosphat,e and potash 
also had some effect. 

I n  1910 acid phosphate mas most eflective. Thomas phosphate had 
nearly the same effect. Lime gave negative results and sulphate of 
potash gave no average increase. Cotton seed meal gave a slight increase. 

EXPERIXENTS OX ONIONS. 

Weight of 

ar;kt9er 

4 10 
330 
400 
3 10 
320 

370 
330 
340 _ 
410 
381 

4 6  
2z PI 

- 

1 
2 
3 
4 
5 

6 
7 
8 
9 

10 

e here report one co-operatire experiment and two independent ex- 
ments made at  Ihredo. 

Co-operative Expwiment in 1908.-One test was made. The following 
instructions were sent : 

This fertilizer is to be applied in the row and each lot to be applied 
to one-twentieth acre of land. The niixture as adapted to your condi- 
tions are as follows : I 

No. 1. Twenty pounds cottonseed meal. I 

No. 2. Twenty pounds acid phosphate. ! 
"- 3. Trrenty pounds cottonseed meal and 20 pounds acid phas- I 

Application. 

Plot 70. 

200 Ibs. acid phosphate .......................................................................................... 
No fertilizer .............................................................................................................. 
200 lbs. Tl-ornas phosphate .................................................................................... 
1200 lbs. hydrated lime .......................................................................................... 
60 lbs. sulphate of potash ...................................................................................... 

Plot 71. 

200 lbs. acid phosphate .................................................................. ....................... 
Nothing .................................................................................................................... 
200 lbs. acid phosphate, 20 Ibs. sulphate of potash ....................................... 
200 Ibs. acld phosphat,e, 60 lbs. sulphate of potash .......................................... 
200 lbs. acid phosphate, 130 lbs. cottonseed meal ............................................ 



No. 4. Twenty pouncls cottonpee6 meal, 20 pounds acid pho: 
and six pouncls muriate of potash. 

Pk ilip Pnyn P, Ci7yr7e, Crr??nh nn Coztnfy (1908) .-The season fo? 
ing the fertilizer was very unfavorable, not only lateness but heavy 
follomecl by long hot dry weather. The soil usually produces abou 
bushels per acre of "prize taker" onions from seed planted early in , ,,- 
ruary ancl transplanted, with no fertilizer, ancl ordinary cultivation. 
Folloving is a statement of experiment with results: 

I 

- Variety, Prize taker. Soil, light sancly, thin. Length of rows, 150 
yards, plots one-twentieth acre. Distance apart, 2 feet 6 inches. "' 

tance in drill, 6 inches. 
The crop was grown from seecl planted March 15th in close drill 

transplanted in the rows June 1st. 
Yield per 

acre in lbs. 
No. 1. 
No. 2. 
No. 3. 

No. 4. 

No. 5.  

20 pounds cottonseed meal. ................... 
20 pounds acid phosphate.. . . . . . . . . . . . . . . . . . . . .  
20 pouncls cottonseed meal, 20 pounds acid phoe- 

phate .................................... 
20 pouncls cottonseed meal, 20 pounds acid phos- 

phate and six pounds muriate of potash. . . . . . .  
. ................................ Xo fertilizer 

. . . . . . . . . . . . . . . . .  Effect of acid phosphate (1-5) 
................. Effect of acid phosphate (3 -1 ) .  

Cottonseed meal (2-5). . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . .  Cottonseed ~neal  (3-1). 

Muriate of ~o t i l sh . .  .. ? .  . . . . . . . . . . . . . . . . . . . . . .  
Acid phosphate was decidedly the most effective in this experi 

Cottonseed meal had some effect, muriate of potash had no effect. 
IT'. A .  C O ~ P ,  JJflrcdo, FPchb County ( 1 9 0 9 )  .-Bernzuda Onions.- 

is not a co-operative fertilizer ~xperiment, hut was carried out en 
on Mr. Cone's own initiative and he kindly communicated the results to 
us. The plsn of experiment was suggested by Prof. McCandles of the 
Georgia Station. Plots are one-tenth acre each. 

TABLE NO. 23-Fertilizer Experiment on Onions at  Laredo by W. A. Cone. 

r test- 
rains, 
t 200 
W',?,- 

Pounds 
Per 

plot. 

-- 

3700 
3650 
3600 
3350 

Bi50 3 I oO 
3450 
4100 
3750 
4200 

I -40 

,4 W 
US 

% 8, z 
- 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

..................................................................... Cottonseed meal ............................ .. 
........................................................................................................... Acid phosphate 1 + 250 

...................................................................................................................... Kainit. i ............................................................................................. .............................. 
+ 0 

Lime : + 450 

Application per plot. " 

- 

............................................................................................................. No fertilizer 
..................................................................................... 150 Ibs. cottonseed meal 

.......................................................................................... 200 Ibs. acid phosphate 
.......................................................................................................... 100 Ibs. kainit 

................................................................................................................. No fertilizer 
...................................... 200 lbs. acid phosphate, 150 Ibs. cottonseed meal : ..... 

150 Ibs cottonseed meal, 100 lbs. kainit .................................................................. 
................................................................ 200 Ibs. acjd phosphate, 100 lbs. kajnit 

200 lbs. acid phosphate, 100 lbs. kainit, 150 lbs. cottonseed meal ...................... 
100 lbs. slaked lime .................................................................................................... 

Apparent effect of: 



poun 

ana[?s 
Thir 

acid. 
~ R V P  5 

1E UUC 

nf,ql 

county 
east a . . 
drainer 
onions 
acres c 

No. 

s experiment mas carried on on a very productive piece of land, 
le fertilizers had little effect. Acid pllosphate had some effect, 

he average, kainit no effect, cottonseed meal none, and lime had 
rently the ,greatest effect. 
1 the  application^ of fertilizer were excessire. Althougl~ lime appar- 

r had effect, the soil contsined large quantities of lime. (See 
is, Table 23.) 
3 soil is high in lime an6 potash, fair in nitrogen and phosphoric 
It is low in active phosphoric :~cid, and acid phosphate should 

-...., Jn effect upon it. The surface   oil contains 3.27 per cent lime, 
which is equivalent to 60,000 pounds of lime per acre to the depth of 
eight incIies, a large part of which is present as carbonate. We are 

' 

inclined to believe that the apparent effect of lime in the experiment 
: n  J . . ~  to inequalities in the soil, and that i t  really does not need any lime. 

:.t.lpfimt of &'oil.--No. 2870-Depth 0"-6" to  8". Laredo, Webb 
, on farm of VT. A. Cone. Sarnple taken on last 10-acre lot on 
nil third 10-acre lot from east. This is a nearly level, well 
fl soil, con~iilurecl nioderatclv fertile. It produces 22,500 pounds 
per acre. Onions are the principal crop. The soil represents 30 

in farm and a small nieea in county. 
PS7l-Depth 12" to 20''. Subsoil to No. 2870. 

I?. TIr. .JInsf~rson, Lnrcdo, fVehb Coz!n ty. (1910) .--Bermuda Onions.- 
This experiment was not carried oni under our directions, but mas 
made independently by Mr. B. IT. Masterson, with suggestions from Mr. 
E. C. Green of the South Texas Garden, Bro~vnsville. Each plot was 

:th ncre. 
I planted September ZOth, transplanted Xovernber 2Oth, 1909, har- 
April 20th, 1010. Ten rows per plot, 12 inches apart, 208 feet 9 

Inches long. Plot So.  9 was damaged by thrip to the extent of about 50 
cis. 

Weight of crop 
No. Application. in lbs. per acre. 

XO fertilizer. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19,508 . 
21 pounds nitrate of soda. . . . . . . . . . . . . . . . . . .  26,784 
27 pounds scid phosp!laie.. . . . . . . . . . . . . . . . . .  19,562 
13.5 pounds muriate of potash. . . . . . . . . . . . . . .  19,670 
45poundscottonseedmeal . . . . . . . . . . . . . . . . . .  26,184 
27 pounds acid phosph:tte, 12.5 pountls muriate 

of potash.. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19,454 
, ;?? pounds acid phosphate, 45 pounds cotton- 

. . . . . . . . . . . . . . . . . . . . . . . . . . . .  seed nlcal.. 26,676 
12.5 ponnds mu~ia te  of potash, 45 pounds cot. 

. . . . . . . . . . . . . . . . . . . . . . . . . .  tonseed meal. 19,670 
27 po~~ncla acid phosphate, 12.5 pounds muriate 

. . . .  of potash, 45 pounds cottonseed meal.. 19,724 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Nofertiljzel. 19,562 

- - arent eflect of (plots 8 and 9 excluded) : 
Acid phosphate ................................... -60 

.................................. Nitrate of Soda. ,+7,27G 
............................... Mnriato of potash.. + l l O  

.................................. Ccttonseed meal + 7,194 



The only application which proved profitable was the nit 
the cottonseed meal. 

rate of sc 

JLTS REF 

(Soil analyeis under .way.) 
Exp~rirnen!~ at Rc~vil7e.-Experiments mere carried out a t  BI 

for four seasons 011 white Bermuda onions. The results are pub 
in Rullt2tin 115 of this Experiment Station, by S. A. Waschka. 
results indicate that acid phosphate, muriate of potash, nitrate of suua, 
cottonseed meal or hat guano had ljttle effect upon the yield under the 
conditions of the experiment, though they arparentlp had some effect 
the last year of the I-est. Stable manure, at  the rate of 24,000 or 40,000 
pou~lds per acre, increased the yield during each of the foul. season 

- 
the increase mas greatest during the fourth, and much Inore mil 
manure than with ony other application. 

We consider the results of this experiment show that the cond 
which limited the yield of onions in  this work vas not the plant foo 
the soil, but some other conditions. 

The effect of manure, and. its cnmnlatire action, indicates that 
physical condition or character of the soil is ~t least one of the liini 
conditions. 

SUAIMSRY OF ONION REST 'ORTED. 

eevill e 
llished 

The 
' --.J- 

Each of the onion experiments here I C ~ V I L G L L  gives different rl 
lout they agree in one particular; potash gives no results with 
of them. 

I n  the experiment a t  Clyde, phosphoric acid was needed most, 
nitrogen, represented by cottonseed meal, nest. I n  the experimen- - -  
A4r. Cone at Laredo, phosphoric acid apparently had some effect, but 
lime appears to have had more effect. It is hardly probable, however, 
that a soil which contains so much lime should respond t u  liming. The 
difference is more probably due to difference ill the soil, which without 
any fertilizer was so productive that the productiveness was probably 
near the maximum. I n  the experiment of Mr. Masterson cottonseed 
meal or nitrate of soda have a very decided effect, and we consider nitro- 
gen to be the more important food, in spite of ,  the apparent non-effect 
of the fertilizer on plots 8 and 9. 

It is evident that a larger number of feriilizer experiments wi121 
onions should be conducted before decisive statements should be made. 
1Ve helieye that we are justified, however, in stating that nitro; 
the most important plant food for onions, phosphoric acid ~ e x t  an 
ash least. 

A crop of 301000 p o ~ n d s  onions takes up, in the bulb, approsin~n~clv 
the follon7ing amounts of plant food : 

Pounds. ' 
. . . . . .  . . . . . . . . . . . . . . . . . . .  Phosphoric acid. ; 37 

Kitrogen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  72 
potash . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  72 

Composition of soils at  Laredo is given in Bulletixi 125. 

EXPERIMENTS ON POTATOES I Y  1909. 

No successful experiments with potatoes were carried out in 1 
The instructions sent out in 1909 were as follows: 



I PLAN FOP, IqERTIT.TZI%R TEST WITH IRISH POTATOES, 1909. 

About one-quarter acre of land should be-~elected, where the soil is 
uniform. Plant, cultivate ancl harvest exactly as has been your custom. 
The only clifference in the plots should be the addition of fertilizers. 

For each application of fertilizer select t-cvo rows 280 feet long, or 
four rows 140 feet long, or eight roms 70 feet long. We will assume . 
that four rows 140 feet long are wed For each plot. 

Plot 1. To the first four rows apply 15 pounds mid phosphate. 
Not 2. To the second four rows apply the mixture of 15 pounds acid 

phosphnie and 20 pounds cottonseed meal. 
Plot 3. To the third four roms apply the mixture of 15 pounds acid 

phosphate, 20 pounds cottonseed meal and one pound m u r i ~ t e  of potash, 
Plot 4. To the fourth four rows apply the mixture of 15 pounds acid 

phosphate, 20 ponnde cottljnseed meal and five pounds muriate of potash- 
Plot 5. To the fifth four rows make no application. 
The fertilizer may be applied in the row and bedded on, if desired. 

A horn of paper or tin, reaching near;g to the ground, lllay be used to 
aid in applying it by hand. 

The fertilizer s h o ~ ~ l d  be mixed well and applied about a week before 
planting. The entire field should receive the same treatment, and if 
any of the plots are damaged Ly storins, insects, or anything else, the 
fact should be noted and considered. The o~ily difference between the 
plots should be the quantity of fertilizer. The crop frcm each plot 
~hould be harvested and weighed separately. 

The diflerence between plot Ti find the others shows the effect of the 
-various fertilizers. 
. The difference between plot 1 and 5 shows the effect of acid phosphate 
(containing phosphoric acid) alone. 

The clifference between plot 1 and 2 shows the effect of nitrogen in 
cottonseed meal. 
. The difference between plot 2 and 3 shows the effect of zdding potash 
(kainit). The difference between plot 3 and 4 shows the effect of 
increasing the amount of potash. 

I COMPOSITION O F  FERTILIZER. 

cation of fertilizers to potatoes was at  the rate of 300 pounds 
unds c~ttonseed meal and 20 pounds or 

seed meal mixture No. 2 w ~ o n l d  contain 
ilaSle phosphoric acid, and 4 per cent 
being used. To judge from our experi- 
results on potatoes on almost any Texas 

the light, application of potash, the fertilizer would contain 
per cent available phosplioric scid, 4 per cent nitrogen and 1.5 

t potash. With the heavy application of potash, 800 pounds per 
fertilizer wcre used containing approximately 6 per cent avail- 

ric acid, 3.5 per cent nitrogen ancl 6 per. cent potash. 



H. J .  Xloores, T7olnsr0, Bruzork Cfounty.--Black sandy loam hilly 
soil, with red clay subsoil, 14 gears in cultivation and producing one 
bale cotton before advent of boll weevil. Soil mas dry and weather cold, 
potatoes replanted, and low yield on being late. Experiment not con- 
sidered satisfactory. For analysis of  oil, see corn 1910. 

W. W. Barnsay, IVinnsboro, TTcrod County.--Sandy moderate upland 
soil, produces 14 bushels corn or one-third bale cotton, in cultivation 18 
to 20 years. More rotten potatoes were in No. 1 than in all the rest put 
together. The best and finest potatoes were in  the rows having the 
application of five pounds muriate of potash (No. 4 ) .  All the fertilizer 
applications were successful. 

147. B. Perk, fIowipstrird, l'lraller County.-Black sandy up l a~  
with red and yellow clay subsoil, 60 years in cultivation and prouuclug 
15 bushels corn. Plot 6 with cowpea manure made better yields than 
any of the fertilized plots. All the fertilizer application were successful. 

This soil is low in lime, nitrogen and phosphoric acid, fair in potash. 
It is low in active phosphoric acicl and active potash. 

Description of Soil.-No. 3266-Depth 0"-12", one and one-half miles 
south of H. & T. C. depot, Hcmpstead, Waller county, farm of S. E. 
Peek. Sample taken from sandy land half way from center to east line. 
J. Lindo surrey. This is a sandy upland soil with fair drainage, and 
considered moderately fertile, 16 bushels corn being produced per acre. 
Corn and cotton are the principal crops. llhe native vegetation con- 
sists of grass, sageweed and postoak. The does not get v e q  hard 
after drying out. The soil does not pack or crack on drying; i t  dries 
into soft clods. The land does not wash. It has been cultivated ti0 
years, represents 60 per cent of farm and 20 per cent of county. No 
green crops have been plowed under, but four loads of manure to the 
acre produced good results. The soil has no peculiarities. Th 
grows crab grass which has been pastured and plowed under, but 

' burned off. 
No. 326'i-Depth 12"-24". Subeoil to No. 3266. 
IV. G. Perkins, Green,ville, Hunt  Cozcnty .---Mulatto loam with clay 

subsoil, 30 years in  cultivation. All crops damaged some by frost, 
especially Nos. 1 and 4. Crops also damaged by drouth, and experiment 
is considered as unsatisfactory. 

Cottonseed meal alone gave results. 
F. J. T ~ a p p ,  Seabrook, I-larris Cozmty.--Sautly loam prairie soi 

yellow clay subsoil, 28 gears in cultivation, produces 32 husheli 
Early drouth caused the plants to make a slow start and mature early. 
A test on another plot, planted 14 days earlier on moist ground and 
dug some time later, fertilized with stable manure, gave 800 pounds. 

These soils are good in lime, fair in potash and nitrogen, and low 
in phosphoric acid. They are also lorr jn active phosphoric acid. 

Deso.iptiat of Soils.--No. 28 44-Depth 0 "-12". Seabrook, Harris 
county, farm of F. J. Tmpp. Plot bonndrd on south by line fence, on 
east hy trifoliata hedge. on north by pecan trees and on west by ditch. 
'This is yell drained level soil and considered moderately fertile, 20 
bushels corn and 45 bushels potatoes being produced per acre. The 

e land 
mostly 



principal crops are corn and potatoes. The !and suffers in dry seasons 
and morlis well when wet. It represents four scres on farm. 

No. 2845-Deptli 12"-21". Subsoil to No. 2844. 
30. 2846-Depth Off-12". 3'. J. Trapp, Peabrook, Harris county. 

Soil taken from different place from Kos. 2844 and 2845 q. v. 
?To. 2847-Deptll 12"-24". Subsoil f o No. 2846. 
No. .??f,9--Tkptll 0"-1'2". Locatecl two miles northeast of Seabrook, 

Harris county, on farm of F. J. Trapp. Sample taken back of resi- 
dcnce I~etween orange and pecan gro~~es,  west of concrete cottage 60 feet. 
South of pecan and north of orange grove. On subdivision No. 2, 
Ritsorl Morris league. 

This Iaacl is virgin prairie upland soil kwwn as black sandy and 
coneidered moderately fertile. Land i~ occupiecl by bermuda sod. No 
fertilizer has been applied. This is a grayish black clay soil which holds 
moietrrre i1.1 wet mexther and suflers jn dry seasons. The soil packs 
and runs together, cr~~rnhles, and the subsoil cracks into cubes on drying. 
The land ~vashcs and dirt nrashes onto i t  to some extect. 

Owner irno-n~s of no otl~el. similar land except a three-mile strip on the 
bay shore 1,000 feet* wide. The soil represents 10 acres on this farm. 
Bermuda grass was pIoweC! under in November 1909. The subsoil con- 
t a i n ~  iron gravel. 

No. 3410-Depth 12"-24". Subsoil to No. 3409. 
J .  A[.  Yowell, fi7nnis, Ellis Co~iri ty.-Black ean dy soil witlr clay subsoil. 

Second bottom, 15 years in c~~ltiration, produces 50 bushels corn. Crop 
~uffcrccl from frost, long drouth alvl hot winds, made practically without 
rain, and therefore cannot be considered a good test. 

Acid phosphate gnre the best resulfs, but '111 applications were effee- 
tive. 1Tr. Yomcll carried out another experiment with potatoes in 1910 
(which see). I n  this test, potash gave no results. 

This soil is fair in lime and potash, a little low in nitrogen and low 
in phosphoric acid and in active phosphoric acid. 

TABLE NO. 24-Irish Potatoes, 1909. 

Description of Soil.-No. 341s-Depth 0"-12". Six iniles southwest 
of Ennis, Ellis county, on T2engnc 11, Lea Pens surrey, farm of J. M. 
Yo~vell, R. F. D. 50. 2. The sample was taken from 20-acre field with 

- 

... , seed meal 1 lb. muriate of potash 73 260 297 51 87 444.5 
15 Ibs. acid 'phosphate, 20 lbs. cotton- 

seed meal, 5 Ibs. muriate of potash .... 93 314 35 
............................................... 

92 345.5 
No addition 91 131 43 71 202.0 

Effect of: 

Acid phosphate ................................................. -8 11 118.0 
cottonseed meal 
1 lb. muriate of potash 
5 lbs. manate of potash ...................... 

L - - _ _ _ _ L - -  

\r; 

15 Ibs. acid phosphate ............... .. ......... 
15 lbs. acid phosphate, 20 Ibs. cotton- 

................................................ seed meal 
15 Ibs. acid phosphate, 20 lbs. cotton- I 

9 1  
112 

172 

240 

145 

280 

35 

50 

L 82 320 .0  

841 41'7 .5 
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a gentle slope to the south. This soil is well drained, rolling black soil, 
known as sandy land and considered moderately fertile, 30 bushels corn 
and 400 pounds cotton being produced per acre. Corn, cotton, oats and I 
potatoes are grown. No fertilizer, green crops or manure have been i 
applied to this land. Prairie grass is the native vegetation. I n  wet , 
seasons the soil gets waterlogged, in drv seasons it packs. It dries into 
clods, does not craclt, nor does dirt wash onto it. The soil washes, the ~ 
underdrainage is good. The soil represents 40 acres of farm and several 
thousand acres of the county. In dry seasons the soil packs, it is hard 1 
to get a stand on same. 

No. 3419-Depth 12"-24". . Subsoil to KO. 3418. " ' Ellis 1 
conn.ty, farm of J .  14. Yomrell. Black clay. I 

Six experiments are reported. Acid phosphate produces incre, 
four experiments, cottonseed meal in  six, ancl muriate of potash in 

The plan of experiment mas practically the same as in 1909 
successful results are as follows : 

Frcd 07trt, Cuero, De 117i-t.t Coq1nty.-Blacl; and red sandy uplauu 
with reddish yellow clay snl~soil; 12 to 15 years in cultivation and pro- 
ducing 20 to 25 bushels of corn. Located two and one-half miles vest 
of Cuero. Rows three feet apart and not bedded. He  believes that the 
light yield is due to bad mechanical treatment. Each plot cone'-'- -" 
eight rows 270 feet long. 

Bcid phosphate and cottomeed mesl were effective. 
This soil is a little low in potash, low in nitrogen and phosphori- -.--_, 

also in active phosphoric acid. 
Description of Soil.-No. 3375-Depth 0"-9". Two and one-half 

miles wed of Cuero, De Witt county, on H. Taylor league, on the farm of 
Fred Ohrt. This is hl2clr sandy upland, well drained, slightly rolliag, 
known as black aandp or mis6d sand and considered moderately fertile, 
22 hnshels of corn per acre being produced. Corn and cotton are the 
principal crops. No fertilizer, green crop or manure has been applied. 
'I'he soil does not pack, krack or wash, and dirt does not mash onto it. 
The underdrainage is good. The land has been under cultivation from 
12 to 15 pears, anrl represents six t n  eight acres on the farm. Ten loads 
of manure were put on this soil January 15, 1910. 

No. 3376-Depth 9"-20". Subsoil to No. 3375. Dark brown grav- 
ellv clay. 

7'. E. Martin, Donnie, Praestone County.-Light colored sandy soil, 
10 to 15 inclzes deep with rci! clay subsoil; in cultivation eight years and 
produces 700 pounds cotton or 14 bushels of corn. Cotton makes large 
enough stall; hut does not fruit well. Located three and one-half miles 
west of Donnie. Cottonseecl meal and manure ga,ve good results. 
Planted BSarc:h 25th and har~~ested lfav 28th. Tvo  rows per plot, 280 
feet long and 33 feet apart, hedded. The plants were cut to the ground 
by a frost on April 25th and the succeeding Jrouth of four weeks dam- 
aged the yield severely. None were larger than a guinea egg and were 
rotting when gathered. 
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itonseed meal was effective. 
,,,is soil is low in lime, pctash and nitrogen, fair in phosphoric acid, 

bnt low in active phosphoric acid. 
D ~ s c r i g ~ t i o ~ ~  of ~Soi7.--hTo. 3401-Depth OM-?"'. Four miles meat of 

Donnie, Freestone county; 12  acres lying south of the 11-league grant 
-- " -test to ~o11.l heast corner of Section 32, J. I,r. Chenert survep, on the 

of T. E. Martin. This is gray sandy upland, known as dark sancly 
ry ridge l ~ n d ,  and is considered moderately fertile; 20 bushels of 
nncl 7'00 po~ncla of cotton yer acre were produced. The drainage 
nieaas of ditches. Corn ancl cotton are the principal crops. No 
izer, qrccn crops or manure has 'been applied. The native vegeta- 
zonsists of elm, hickory ancl Spanish mulberry. I n  wet seasons 
9il gets soft if fresh plowed, in clry seasons it gets loose. The 

soil docs not pa,ck, crack, nor does dirt wash onto it. It crumbles on 
drying and heavy rains wash the land. This soil has been cultivzltecl 
eight pears; i t  represents one-half of farm and probably one-third of 
cniintg. 

. 3.202-Depth 7'"-1'7". Stlbsoil to No. 3101. Reddish sandy clay. 
L. Borne, Pranksto~b, Anderson Co?mty.-Black colored sand with 
Iay subsoil; three and one-half miles northeast of Frankston; in 

LULILI,ation eight or nine pears vi th  some rotation; produces about 18 
bushcls of corn. Potatoes planted February 2lst  and harvested June 
11th. Four rows 38 inches apart, 140 feet long. Fertilizer was applied 
in furrows besides rows after plrinting. Harrowed across rows with sec- 

harro~v Ifarch 5ih and 15th; plowed with di~erse  culivator Narch 
1, plowed with heel sweep April 15th. All mere equally injured by 
t on April 23d and by succeeding dry weather. 
.11 applications were effective. 
'his soil is low in limc, ptxosphoric acid and nitrogen, good in potash. 
e low in active phosplloric acid. 
~c.scripfion of Roil.--KO. 3383-Depth 0"-10" to 12". Three and one- 
' miles southwest of Frankston, Anderson county. Furgeson survey, 

on east side of farm half way between-north and south lines, on the farm 
of S. L. Horne. This is light colored sandgr upland soil, rolling and well 
drained. It is consiclereJ mocleratelp fertile and produces 18 bushels of 

and one-third bale of catton per acre. It is known as gray sandy 
Car-n, cotton 2nd some truck are grown. Pine, hickory and red oak 

le native ~~egetation. The land stands wet and dry seasons equally 
The soil does not pack, crack or wash, nor does dirt wash onto it. 

oil crur~~bles on drying. The soil has been cultivated eight or riine 
and represents 18 or 20 acres on farm. No green crop, fertilizer 

Innre has been appliecl. 
. 3384. Subsoil to Xo. 3383. Light sancly subsoil. 

am IT7 .  fInrper: Snnqer, J ~ P T Z ~ O T Z  County.-Poor sandy clay soil, light 
in color, wit11 ~ 1 ~ 2 ~ 1  subsoil; in cultivation 30 years and produced two 
iels per acre of .corn in 1909. Located five nncl one-half miles sonth 
lenton. The yield of potatoes mas very light and the potatoes were 

c,U,lll ; practically no rain from Jannary 15th to April 8, 1910. Puta- 
toes mere severely injured by hail and rain on April 8th. All rows 140 
feet long and 3 feet S inches apart. 

Acid ~hosphate and cottonseed nieal were effective. 



This soil is well suppliec! with lime and potash, a little low in nitro- 
pen, fair in phosphoric acid. It i ~ ,  howcrer, low in active phosph~rjc 
acid. 

D~scription of Roil.-No. 3353-Depth 0"-10". Five and one-hdf 
nlil~:: north of Thwton, Denton connty, on TVm. Xoak survey, on the farm 
of P. IV. Harper. Smnple Ialrcn 200 yarclq 5011th and 100 yarcls east of 
~ l o r t h ~ v c ~ t  corner of f m n .  This i; uykland soil, well clrninecl and locally 
l~n~n7n  as dark sandy land. It is considerecl moder8tely fertile, prod.uc- 
in? 25 b~ishels of corn 2nd one-third hale of cotton per acre. Corn, cot- 
ton, wheat and yarden tr?lck are ,,mown. The yield is fair in wet sea- 
sons, not much in clr-y. The soil packs, dries into clocls, cracks on dry- 
ing (ver? small cracks) ancl washes. Dirt does not wash onto it. The 
underdrainape is fair. The land has been cultivated 30 years and it  rep- 
resents seyen or eiqht acres on this fnrm. Crab grass has been ploved 
under and a small amount of l~arnyard manure applied; the soil mas 
loosened and the yield incrensecl. T o  fertilizer has l ~ e m  applied. The 
soil has no pwuliaritiecl. 

No. 3354--Depth 10"-20". Subsoil to No. 3353. 
,John R. Gri.@n, 7'77 orn f on, Lim eqtone Coz~n-Ly.-Dark loam upland 

soil ltvith c1~y.sub~oil;  30 years in cultivation, being croppecl in cotton 
exc-lusivelp until five :-ears ago, and then conlmencecl to l~uilcl up. Pro- 
duces 2.5 hnsl\els of corn and one-thircl bale of cotton. Peas and millet 
were grown on this soil the previous season. Potatoes planted Narch 
7th and har~rcsted Jnne 2d. Fertilizer drilled in 'furrow a week before 
planiing and a plozv run through at planting time. Two rows per plot. 

. 3 feet apart ancl 280 feet, long. Potatoes covered with turning plow. 
Hidges were harrowed ofl; two weeks later gave one cultivation with 
sweep and.laid by. No. 5 had an ant lsed in it. There was a diff2rence 

the quality in favol- of the highlv fertilized plots. 
-kid phosphate and cotto~?seed meal were effective. 

A 

For snalyses of soil, see corn experiments. 
.J. Jf. Yozrell, Ennk, Elllis Coun,t!y.-Light colored sandy soil with 

clay subsoil; cultivated 20 year!: and producing 20 bushels of corn or 
500 pounds of seed cotton. Six miles north of Ennis, Texas. The land 
RIP 11rol;en in Decemk~er. Potatoes planted last n~eek in February and 
I~nrvested .June 17th. 

Fertilizer iipplicd in furrow on each side of TOW. Two rows per p:ot, 
3 Pcct apmt anc1 ,?SO feet long. 

Acid phos;\hate and cottonseed meal were effective. 
A similar espcrinlent mas carried oct in  1909, in which acid phosphte 

IPRP most ~ f f ~ c t i v ~ ,  hut a11 applications galre result?. 
For analysis of  oil, see 1909 experiments. 
Rngln71nrd R~af7ier,q, Eagle Ln2e, Colorado Couniy.--Dull light red 

sandy loam soil vi th  a similar subsoil. Spotted in cl~arzcter, but tEey 
used FI nnifornl piece for the experiment. First and seconcl bottom; six 
miles south.rr,est of l<agle Tlake. The land contgins some shells and is 
~ ~ I I O W I I  as ''Cnney Tkncl." Tt has been in cultivation since the Civil War, 
rno~tly with cotton, and prodnces from 30 to 35 bushels of corn nncl 
CO to 75 bushels of potatoes. The results of the experiment mere ml- 

, satisfilctory, owing tb the extreme drouth. A num&er of other tests 
were made, but only the r e s~~ l t s  with the mixtures sent out are l~ere 

I yepo~terl. All the additions appeared to give results, hut the soil is 



TABLE NO. 27-Co-operative Fertilizer Experiment With Potatoes, 1910. 

2 

inn 

Donnie, Frankston, Sanger, Thornton, Ennis, Eagle Lake, 
Freestone Anderson Den ton Limestone Ellis Colorado 
county. county. county. county. county. ----- -- 

W ~ i ~ h t .  I i 
.- 
0 - 

PC - 

Cuero, 
DeWitt 
county. 

Weight 
per 1 Stand 
plot 

0 
1 
2 

3 

4 

5 
6 

......................................................................... No addition 
15 lbs. acid phosphate ............ ...... 
15 Ibs. acid phosphate, 20 lbs. cot- 

tonseed meal ..................................... 
15 lbs. acid phosphate, 20 lbs. cot- 

tonseed meal, 1 lb. muriate of 
potash ........................................... 

15 lbs. acid phosphate, 20 lbs. cotton- 
seed meal, 5 lbs. muriate of potash 

No addition .................... ... 
500-lbs. cow-pen manurc 

Effect of: 

Acid7phosphate ................ 
Cottonseed meal. .................................... 
1 lb. muriate-of potash ......................... 
5 lbs. muriate of potash ....................... 

135 

210 ' 

180 

200 
116 

................................... 

19 
75 

-3 0 
-10 

Good 

Good 

~ o h d  

Good 
Good 

................ 

............ 

............ 

............ 

............ 38 .90 ............................ 86 

............ ............ 88 90 130 100 9 8 

............ ............ 117 90 140 100 108 

............ ............ 7 7 122 9 0 .  134 100 160 

........ . 28 xu ............ 113 90 135 100 146 
63 100 36 ............ 43 90 100 100 136 ........ 
....................................................................... ....................... 125 100 

18 
12 

-6 
-8 

............ ............ 8 
............ 
............ 
............ 

50 
29 
5 

-4 

............ 

............ 
........... 
............ 

............ 10 ............ 10 

............ 6 ............ 52 - 

............ ............ -5 38 

30 ............ 12 ........ 



believed to be better where the additions were made, so that there rnay 
have really been no effect -from the application. 

Thew two soils are both 117~11 supplied v i th  lime and potash. No. 
197'4 contsins much more phosphoric acid and nitrogen than No. 1973, 
and is also a better soil, according to the yields produced. Both of these 
soils are vvell supplied with active phosphoric acid, but this phosphoric 
acid mav be dirtributed thro~igh a, considerable amount of lime, 
thercfori, not he avsilable a t  once. 

De.rcription of ,Soil.--No. 1972, Surface soil, Eagle Lake, Col 
co~lnty, Engleharrl Brothers. One and one-half to three miles m,,, ,, 
Coloraclo river. This is a red,-light sandy land, and is known as 
soil. It is considerecl moderately fertile and produces one-third b 
cotton, 25 to 30 bushels of corn and 60 to 75 bushels of potatoes pel 

No. 1973. Sub~oil to KO. 1972. Red clay loam. . 
No. 1974. Surface soil. Engle Lake, Colorado county, near Colo- 

rado river, Engleharcl Brothers' farm. This is considered good soil. 
One-fourth bale .of cotton and 45 bushels of corn are produced. The 
 oil is a red clap loam. 

No. 1975. Subsoil to No. 1974. This subsoil is a clay loam. 
TABLE NO. 28. .  Summary of Potato Experiments, 1909-10. 

I / 1909 1 1910 1 
................................................... 

.................................. 
Number of experiments-Total 

............................... 
Number showing gains by acid phosphate 
Number showing gafns by cottonseed meaL 
Number showing gains by potash ................................................ ! 
~ v e r a g e  gains of potatoes when a gain occurred, in poundsl 

per plot (1-20 acre) 

By acid phosphate, 15 Ibs ............................................................. 
By cottonseed meal, 20 Ibs ............................................................ 
By muriate of potash, 1 lb .......................................................... 
By muriate of potash, 5 Ibs .......................................................... 

Caney 
ale of 
: acre. 

The dry weather interfelsed with a number of these tests. Sc 
experiments arc reported. Acid p!iosphate showed six gains, cotton, 
men1 seven p in s ,  mnriate of potash, two gains. These results are : 
ilar to tliosc for 1900. 

SU3IA9-4RY O F  POTA%TO EXPERIMENTS. 

summary of the potato experiments is shom7n in Table 28. Tel 
the 1.3 experiments shorn gaim ~vi th  acid phosphate, all gain mith cc 
seed meal, and five gain mith potash. 

From these results we ~ou l c l  conclude that a mixture of acid 
phnte apd cottonseed mcal gives the most profitable results. The e: 
ments do not show the best proportions to mix these. This mrrst dl 
upon the- soil to some extent. and also on the season. The long 
soil has been in cultivation, the more cottonseed meal should be 
A mixture of equal parts cottonseed meal and acid phosphate shoulc 
good results. The amount of cottollseed meal may be increased fc 
poorer ?oils and decreased for better soils. The larger the quant 
fertilizer used, the richer i t  may be in cottonseed meal and ,the 
in acid phosphate. 

2ven 
seed 
;im- 

I 

epend 
?r the 
used. 

1 m i n n  
* 61Vb 
)r the 
itp of 
lower 





Potash only gave results in 5 of the 13 experiments, but vhere it ww 
effective i t  gave a good increase. P ~ t a t o  growers must make tests of 
their own and learn by their own experience the best fertilizers to use 
under their conditions. 

Both years where potash was effective (in 5 of the 13 tests), an in- 
crease from one pound to five pounds muriate of potash caused an arer- 
age increase of 18 ponnds .of potatoes; that is, one pound increase in 
potash caused an average increase of nine pounds of pota,toes. 

A mixture of equal parts of acid phosphate and cottonseed meal, or, 
of 1200 pounds of cottonseed meal to 800 pounds of acid phospllate, 
makes a good potato fertilizer for many Texas soils. On some soils the 
use of potfish would 31~0 be of advantage. 

TABLE NO. 26-Percentage Composition of Soils. Potatoes. 1 I 

J. M. Yowell, Englehard Bros., 
Enn~s.  Eagle Lake. --- 

Phosphoric acid ...................................... 
Nitrogen ................ .. ............................ 
Potash .................................................... 
Lime ........................................................ 
Magnesia.. 

I 
......................................... 

Carbon dioxide ....................................... 
Sulphur trioxide ................................... 

................. Alumina and oxide of iron 
Manganese. ................ .. ..................... 
Insoluble and soluble silica .................. 
Loss on ignition .................. ... ........... 
IIoisture. ................................................ 

Parts per million: I 

Subsoil Subsoil Subsoil. 
3418 1 3419 1 1972 1 1973 1 1974 1 1975 - - -  

Active phosphoric acid ...................... 18 40 ' 
........................................ Activepotas,, I 81 I 2 I 1 zi 1 6, , 

I - 

TE SOILS USED IX POTATO EXPERI: 

............................................................. 1 .........._..._ 
74.140 71.350 65 .OOO 72.300 

............... I . . .  

91.2701 89.150 

i l l t :  chemical ~ ~ ~ ~ ~ ~ u ~ i t i o n .  of the soils used in the potat" experiments 
is presented i n  tables in the text. Potatoes appear to require fertilizer 
and to re~pond to it more frequently than corn or cotton. That is to say, 
the composition of the soil is not such a great factor as with corn or 
cotton. Of course, if the soil is rich, the plant food may -not havc a 
great effect, hut potatoes grow quick!., and benefit by a supply of easilv 
available food, such as is furnished by fertilizers. 

r2ctiz:e P/iosphoric Acid..--The relation of this to the field yields is 
ahown in tables preceding. All the soils are low in active phosphoric acid 
excepting the one f ron  Eagle Lake. A11 but one respond to applications 
of phosphates. The Eagle Lake soil apparently responds, but the results 
here were unsxtisfactory on account of drouth and differences in the soil, 
ancl i t  is not certain that the gain is really due to the acid phosphate. 

2 .600 
1 .240 

GENERAT, STSTEICENTS CONCERNING CORN, COTTON AND POTATO 
EXPERIMENTS. 

2 .430 
1 .630 

I n  previous hnlletin~ dealing with the composition and properties of 
Texas soils (Nos. 09 and 125) we have pointed out that Texas soils are 
most likely to be deficient in phosphoric acid, next in nitrogen, and laat 



nd least in potash. The field experiments presented in this bulletin 
onfirm this conclusion. A summary of the corn, cotton and potato 
xperiments is given in 'I'ahle 29. Acid phosphate was effective in  over 
i'O per cent of the tests, cottonseed meal in about 64 per cent, and potash 
n about 40 per cent. 

XOTE.- -~  e expect to discuss in fnll in later bulletins the re!atic?n 
)etween the composition of the soil, pot experiments and field experi- 
nents, and we expect to include analyses of soils on which experiments 
Ire reported in this bulletin, but which the analyses are not yet ready. 

ABLE NO. 29.-Summary of Corn, Cotton and Potato Experiments. 

Corn. Cotton. Potatoes. Total. 
Total numher of experiments. ....... .37 21 13 71 
Number of gains by acid phosphate. . .  .31 18 10 59 
Kumber of gains by cottonseed meal. . . I 7  15 13 45 
N'umher of gains b~ potash.. ....... . l 2  10 5 27' 

SUMMARY AND CONCLUSIONS. . 

crop de 
4. 1 

'his bulletin contains the results of 37~0-operat ive fertilizer 
ex~~tt~. l r~~ents  on corn, 2 1  on cotton, 7 on rice, 1 on cauliflower, 2 on 
peanuts, and 1 on onions, 2 on tomatoes, a.nd I3 on potatoes, carried out 
in 1908, I909 and 1910. 

2 .  Tile objects of these experiments are to ascertain the fertilizers 
adapteJ to various crops or1 Texas soils, under Texas conditions, and 
ills0 to ascertain the relation between chemical composition, pot experi- 
ments and needs of soil as shown by fertilizer experiments. 

3. Fertilizer supply plant food to the soil. Other conditions which 
control plant growths are moisture, temperature, depth and physical 

er of soil, condition of soil, insect pests, etc. The size of the 
pends upon the least favorable controlling condition. 
Jitrogen for ordinary farm crops should be secured from the air 

by growing legumes and plowing them under or grazing them off. 
Phosphol~ic acid can be purchased as acid phosphate or bone meal, and 
potash as potash salts. 

5. Field experiments .with Fertilizers are likely to vary on account 
of inequalities in soil on subsoil, or on accouni; of other conditions than 
the one to br st~idied, ant1 the fact must be considered in interpreting 
the results 01 such experiments. 

6. Dry weather interfered to some extent with the experiments on 
corn. Acid phosphate a t  the rate of 200 pounds per acre increased the 
yield in 31 of the 37 experiments. The increase averaged from 390 
to 440 pounds per acre of ear corn in the three years. 

7'. Srventeen of the 37experiments gave increases with cottonseerl 
meal, which supplies nitrogen mostly. The average increase was greater 
with 120 pounds per acre than with 60 pounds per acre. Corn fertil- 
ized with cottonseed meal appears to suffer more quickl,y from .drouth 
than that fertilized with acid phosphate. 

8. Potash increased the yield in 12 of the 37 experi~iients. Where 
it mas needed, i t  had a considerable effect on the yield. 

9. The mils which gave increased yields with cottonseed meal con- 



tain, on an average, leas nitrogen than those which did not give in- 
cremes. 

10. When less than 10 per million active pllosphoric acid mas 
present two soils gave increases with acid phosphate and one did not, 
hut i t  is believed the sample did not represent this soil. The average 
yield without fertilizer on these two plots is 4.5 buehels per acre. The 
average corn possibility in pot experiments, based on phosphorj " 

removed, is 4.5 bushels per acrc. (See Bulletin 126.) 
11. Six of nine soils containing 10 to 20 parts per million of 

phosphoric acid gave increases mith phosphate, and the averagt 
without fertilizer is about 17 bushels per acre. The average cor 
sibility basecl on pot experiments is 12.5 busl~els per acre, ma: 
31 bushels. 

12. Four soils containing 20 to 30 parts per million of active 
ghoric acid all respondecl to phosphate and the average yield T 

Grtilizer was about 24 bushels per acre. The average corn pos! 
from pot, experiments was 20.8 bushels per acre, maximum 36 b 

13. There was a relation between the average production o 
by the soils, and the quantity of active phosphoric acid in them. ' 
14. I n  I?' of 21 co-operative experiments on cotton, acid phc 

increased the yield. 
15. In  15 of the 21 experiments cottonseecl meal increased the JLC~U. 

Cotton fertilized with cottonseed meal does not suffer so much from 
drouth as does corn fertilized with it. 

16. I n  10 of ihe 21 experiments potash increased the yield. It 
woulcl appear from these experiments ihat potash is more likely to be of 
benefit to cotton on Texas soils than corn. 

17. The effect of Thomas phosphate on corn wzs less than that of 
acid phosphate in the four tests, and greater on cotton in the two tests. 

18. I n  the experiment on cauliflover the best results were secured 
with an application of 300 p u u d s  acid phosphate per acre, 50 pounds 
snlphate of potash, 250 'pounds cottonseed ~neal, with a top dressing 
of nitrate of soda, equivalent to 600 p u n d s  per acre of a fertilizer con- 
taining 8 per cent phosphoric acid, 5 per cent potash ancl 3 pc 
nitrogen, followed by the top dressing mith nitrate of soda.. 

19. Potash was effective in two experimenis on tomatoes. NI 
also was effective in one experiment. 

20. Lime was most effective in  the production of peanuts at Roclr 
Island, acid pllosphate and potash being also effective. Acid phosphate 
and 'I'honlas phosphate mere most effective in the production of hay s t  
College Station. 

2 One co-operative onion experiment and three other experimt 
on onions are reported. Potash gave no results in any of them. PI 
phoric acid was most effective nt  Clyde, cottonseed meal R-as also ef 
tive. Lime was apparently most effective in ol;e experinlent at  Laredo, 
but this soil is very rich in  lime. Nitrate of soda or cottonseed meal 
was moit effective in another experiment at  Laredo. Barnyard nlannre 
was the only addition which had much effect a t  Beeville. 

22. In  10 of 13 experiments in Irish potatoes ecid phospha 
duced results. 
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eriments on potatoes cottonseed meal produced 
resm1s. 

I n  5 of 13 experiments c.n potatoes potash produced results. 
,4 mixture of equal parts acid phosphate and cottonseed meal, or 
wunds acid phosphate to 1,200 pounds cottonseed meal, makes a 

5,,,L , d a t o  fertilizer for many Texas soils. On some soils the use of 
po t~sh  also mould be of advantage. 

26. In the 71 tests with corn, cotton and potatoes, 59 tests responF-9 
to acid phosphate, 45 to cottonseed moal and 27 to potash. This con- 
firms our conclusiona from soil ~nalyses  in  previous bulletins. that  " - - -  
soils are likely to be deficient in  phoeplloric acid first c 
nitrogen, a n d  last and least often in  potash. 
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