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All soilsInz-,ty be c olnf are d in two very iiat c one 

r aspect to the chemical composition and. the other he c on- 

dit ion of the so Li, the first dealing mainly v.- it h the amountand. 

ual ity of plant food., ahile the latter deals with the t eatare of the 

soil and its re la 10fltO plant aeveiomyienU. 

The physical COIICL11i011 of a soil ts to a lar e est ent due to the 

tare at ment it receives in the way of cultivation. And the fact that 
a soil s ingcod filth can easil'Le; be recoi7iiized by the increased 

vthgor of the -plant s grown on that. soil. ood physical condition. 

of -sail is obtaine,d largely by the work of the different imple- 

ments of tillage said the var i o s ways and. times of t; he year these 

i.gfLeients are used., e , and is therefore largely under the control of 

man. By ch a, n3ing the physical cond.it.en of the so i 1 is e bes t 
abbut the only way the agriculturist has of regulating and. cont.:I:cling 

the movements of water and air in the soil, trio of the most important 

fa.c tor s whcn aid in the apDUilaIng an d maintalnlng of a soil. It 
has been found that different- soils act differently ta7ard. the move - 

men to of water an (1. air and it is for this reason Uhe following com- 

parisons are mad e. 

The amount of water a s oil i able to hold depends upon several 

factors, namely:. the size of. the coil grains; the arrangement of the 

soil grains in the soil crumbs; the porosity of the soil; the amount 

of humus the soil ori.-t; a ins 

Since the wat ea: is held. in the s oil -9T imarily by a or c e known 

surface.. kentioa, the object should. be to have a giVen volume 

soil 

of 

contain as much of the soil grain S7i., face as pOssible, and in 

Vieru of the Lact that -the a:Kt en..t; of this sin: fac var,y inver eely 

as the diameter of the soil grains it is evident a soil with 

small grains should. hold the most water. The total soil, grain sur- 

face al so varies w h. the arn6.11-at .0 orn:!Da.o t i the soil has r ec eived. 



A compact soil contains more of the soil L,rains irt ;iver! volume, 

th or e fore c ont aining more 011 grain surface ch the Wa t er 

may act, and the result should_ .be that the compact soil will. hold. 

rnor e water in a en volume than the loo se soil, if both were given 

free under- drainage. 

In soils that contain humus. there are porous pz-Jrticles intro-. 

duced, which, also have a marked. influence 
L the water holding 

capac its; of that soil. The effect the humus has upon. the water may 

be compared to a piece of viood placed. in water absorbing water in 

the inner cellular spaces. 

Five different soils were used. in order to 1:ind a comparison 

between them ,j_th respect to their water holding caDacity, nameIy: 

sand., sandy loam,. loam, clay and hurfai.s. The sand was. taken from a 

river bed. and contained .nothing except The saaad..:. loam was a 

mi7,7,-.t-0.:ce of fine sand and black surface soil, taken fron: bottom land_ 

The loom was a black soil, taken from the first foot of apland., 

While the. clay was taken -1:/orn the sub -soil and_ was of reddish color 
, 

and_ the humus was nothing more than _t be termed a :sood .card en 

s oil. All the soil was made as fine as possible by -0 011 
d. 11; it in a 

mortar, and all the particles that vie -2e larger than 5 diam- 

eber were discarded. and only the finer portions of the coils were 

us ed. e cylinder s were one foot high and. had a perforated. bottom 

so as to the watey to drain from the soil on the inside. 

After the soil was placed in the .and. weighed they were 

:placed in aster anL le ft there until the soil was thor oughly sat-. 

urated with water 
, 

aster which they were taken out ,and covered to 

prevent evaporation, then left to drain until all \;:ater ceases to 

flow from the tubes, after which they were again weighed a-Ld. the 

difference between the wet weight and dry e vetirieamount of 



water he ld by the soil. 

Soil 

Power of loose soils to hold water. 

Wt. of ',7t- . of 
wet dry 
Soil Soil 

lbs. lbs. 

Sandy 2.88 . 2. 59 

Sandy loam 2.68 2.12 

-r" oar. 
cz ,..d.u.J 9 t: 1.96 

Humus _. 0 ,.-,., 
.. r A 2.06 

Clay 2.43 r.. 06 

7t, of 

Water 
held 

ater 
per 

cu. f. 

':fater per 
ft. 

6 

lbs. lbs. inches. 

. 29 22.94 4.34 

.36 28.5 5.29 

,27 29.17 5';.52..-. 

. 43 37. 97 '7.19 

.37 29.17 9.52 

The results show fairly well the difference in the water holding 

capacity of a coarse grain and a fine grain soil, the difference 

being equal to about 1. 2 inches of water in the first foot. Also 'oh - 

serve the lay ge amount of vat er held by the humus compared with the 

water held by the other soils, the humus holding over G4 third more 

water than the sand , and about a fifth more th the loam. 

In or der to find the difference in the water holdingea .city 

when the se soil were c a mpa cted, the sane of 1 s were again used and 

pre par ea in the same way as in the previous experiment. And in 

.Mace of pouring the soil loose in the cylinders , the soil was com- 

pact ed after each ,::ieasure full of soil was placed in the cyli:.:_der s. 

The compacting was done by dropping a weight six times through a 

distance of one foot upon the soil after each -2easure full had been 

added. Ey this -4 oc ess all the soils could. practically have the 

same am ount of packing . The remainder of the Lai° n \2;--).s. ductedcon- the same as the Iffevious one had been. 



Pow er of compact soils to hold water. 

Soil Pet '.:1t. Dry 71t. Pater Pater per Water per 
held . cu. ft. foot. 

_ 
lbs. lbs. lbs. IDs. inches. 

S an dy 2.96 2.68 .28 22.15 -,--A 
z . zt: 

Sandy loam 2.60 2.25 .57 29.27 5.54 

Loam 2.52 2.13 .59 50.85 5.84 

Humus 2.33 1.97 . 36 

0 la :-/ _2.68 2.30 . 38 
( 

50.06 5.67 

comTaring this. table with the previous table, it will be 

obseryed that the compact soils retained. on an averag.: . 2 inches of 

water more -Lhan the loose soils, and in no case did. any of the soils 

hold_ le ss. water when they were compacted than they did when loose. 

A sur-or is ing result was obtaine th e humus: which showed. no 

increase, but on emptying the cy±lnaers it was f ound_ that only about 

one-half of. th e soil was wet, the remainder being as dry as it was 

when placed in the cylinder. This was due to the fact that the soil 

expanded., ammm, it impervious to water. 

Tbe rate at which water will ]7low through a soil differs 

greatly with different soils , the rate depending :primarily iron the 

degree of coln±)actne ss of a soil and the size of its soil grains. 

The looser the soil and the larger its soil particles, he greater 

will be the amount of po re space thr ou:Lh which the water may percolate. 

As a rule a soil of great water holding capacity is the one that vill 

offer the greatest resistance to -bhe -percolating water. This rate 

of water flow is however largely influenced by the condit ion of a soi 

in the field., some soils have a sandy sub -soil while others are 

underlaid with a clay or gumbo, the one allow Log the 1)e -I c olat irg 

water to pass away while the other holds the water in the surface 
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soil. A soil in the field. and. especially after it has been dry for 

so , c o nt a i ri;7.,, a large amount of al -1'. a nd -.0 a ;oil is vnaerla. d 

with a hard. s c it the air camiot -pass out as at er pass es in 

unle s s it passes through the perc o t er , and ryuch air tlier e 

fore remains in the soil and keeps the water from coming in. hen 

water passes t hroucdi clay it forms a kind of cement , which fills up 

the pre space s and locks the pas sage ways. 

In an e::.;:p er irme as e ci. .6 o deter mine t he rat e f floe; o w at er 

through each of the differ cut s oils , the same soils , namely : 

sand, , loam, clay , and h=us , we re again used. and pr e:par ed. 

as t'ney w ere in the pr evi ous ex-oer s . The cylinders ere 

eighteen inc he s high and had at the hot t om a small tube t at c arrie 

the percolating water into. measurir. vessels . These vessels were 

weighed when emptyand after thP water wa:- allowed t o percolate f or 

30 minutes they were weighed. again wit h the water. , and the .dif fc.:.7enee. 

in weight was th.e ..',1-Liou.n.t of wat er passed Through in a given time. 

In or der to have the same c and ons thron cdiout uhe exper iment the 

water was kept continually% on the surface of the s oil in the cylin- 

der . 

Rate of flow of water through soil. 

S oil . of empty ':ft . of vessel dater per- Rate of -.:;er c ola- 
vessel. and water . cols tea in Lion per scl ft. 

grams . P'-ralris ,.-- ,- 
Sandy 50. 54 547:04 

Sandy1 o .:1-:1 2 . 2 55. 2 

T o am 28.56 51 . 06 

Humus 28. 9 28. 91 

Clay.31.1 53.6<_ 

graLls. 
516 5 

16. 

.01 

o'ra,vs - 
232.42 

" 7.20 
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Even in cases w..erc 6 -he surface is loose damp ,,e .:ind thcl '6 a 

considerable amount of moisture may be conserved by this lose sur face 

The efficiency of , loose mulch was determine by using fine 

soil and -.01a, ci ng it in c _L:)_:':der s o con st ru.c ed that the '.,7atr abl 

was ke pt 18 inches b el ow t he sur fac e , and all water be added 

eel below and allow. ed. o enter the oil by capillarity . The sur- 

face s oi 1 in the c z7linder 0 was yr ei2ar ed. ir fiv e :1' fey: ent ways, G -J10 

was le ft wi ,;h out a mulch , the four other s having mioache s one , two , 

th-zee , and .'our inches re spec t -1e;Tely . The amount of water eva -!,?orat-ed 

fr cm each cJlinder duringa -oer iod of 18 days was s: 

1T o rhulch 

1 inch mulch 

2 it IT 

3 IT TT 

1T I 4 

8.71 

8.52 c .c . 

8.17 e. c 

Q v.,± c.C. 

' 8 .0 

A c ompar is on of the r esults will show that the amount o f the 

v:ater eva.00rated decreased as the mulch became deeper, until the 

reachec three inches , after which there was practically 'no 

i no re as e If the mulah ed had. been d::y and the particle s 

a lift le larger there would 11.nre been eauer saving _ _ 

nen considering the movements of air. in the soil we find 

C., i f er e lit for c e at -17 0 1,qh ic h .produc e the s e mov em en ts , s cry as the. 

vacuum -1-.)r °due by per c olating wat er and changes in temperature end. 

CIT °metric pre ssur e. The rate - 
at which the air Till move in the 

soil all forces are equal depends 'entirely upon the amount 01 

pore space the sc 1 contain'. 

An experiment was used to determine the. r ate of di_cy of air 

through the five different soils . The s oils were made. as fine 

oss ible and by means of the 2 ack .7- machine 'were -packed_ in t o a set 



of cylindrical tubes so constr-cted as to allow the air to pass 

tbr ough the soil and out of a fa/be at the bottom then by mean:: of 
aspiratoran the air was forced. thr ough the soil. The aspirator was 

2C ,onstructed i.ist b.L7 mens of a ight hanging over a pulley a 

vacuum was pr oduc ea vihcn c ou d. only b e ii 11 e d t ;an air that passed. 

through the soil in the tubes. The p -u_11 e;:,7 over sJrch the cord that 
held the wcitt was ad. :,ing was so graduated that the results coul 

be read in the number of degre e.s tin ough which the pulley turned in 
a given time. -Then the air was allov- ed. to pass throuc.h the soil for 
t en Jmn the r e alt3 we re es folios sz sand 375° se ay loei 295°, 

1 oa:1 165° , hamu.s 1_05' , and. c lay 22 . The r e suit s snow a wi de di f- 
fer enc e .The amount of air that would pass through. the soil in. a 

giv en time , and the variation can be due to nothing elSe except to 

the fact t hnt the and containeda larger proporton of coarse grains 

o soil than die. the clai or loam. 

I:a conclusion then, it has been found that each of the soils 
aiifer wiaely in the way they act t ov...ard the movements of water d 

air in the soil. The humus had the greatest capacity for holding 

viater and offered. the greatest resistance to :he perc olating water , 

and fl f air through it Sand. has been °a na t o hold v y livule 

water and, offering' very little resistance to the flow of water, 

all S the greatest amount of air to pa ss through during a g iv en 

u±:de The loom and clay graded somewhere between the sand and humus 

ever:"- test. 


