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INTRODUCTION

The problem has arisen time after time as to the possibilities of
modificetion of the soil or subsoil to produce a more vigorous tree
growth and increamse fruit production on the undesirable soils. Host
soils, where trees usually do poorly, have a hard pan)that is a hard
compressed layer of soil which prevents the development of roots. These
hard pans, preventing the movement of water and development of roots to
lower depths, are of a clay type. The clay soils are very hard to alter
and almost an impossible problem.

The subsoil on the experimental farm near Perkins is very compact,
but it has a considerable amount of sand in it. By working the subsoil
in your hand, it becomes very friable. The hard pan is about two feet
thick--a layer of soil from 12 to 36 inches in thickness which begins 12
inches below the surface. The fourth foot of soil is very loose and sandy.
Root development in this type of soil is shallow and the trees are sub-
jeet to drouth damasge. Also after a rainy sesson young trees may blow
over from high winds. The roots are too shallow and cannot hold the tree
up wnder strong winds. Plum trees upon plum root stocks are more sub-
ject to blowing over than other fruit trees. This occurrence was noticed
in the orchard at Perkins because these root stocks did not develop as
large a root system and were more ghallow.

Since the roots do not penetrate this substrata (hard pan) and it
contains large quantities of sand, it may be possible to modify this
soil so the roots could penetrate to the lower depths. By digging large
holes and dynamiting the compressed area as a means of loosening the
soil, the root development and top growth could be influenced greatly.

Movement of water is more rapid sfter soil has been loosened.



REVIEW OF LITERATURE

Root development in relation to the soil profile has been investi-
gated extensively. All investigators find root development and distribu-
tion tg}be mainly determined by aeration and water supply; however, the
nitrogen supply may affect the root development. Schusters and Stephenson
(38) working with walnuts found that porosity and aeration of the soil
played the most important role in nut production in Oregon. They found
that 10 to 12 per cent of air space under field moisture capacity was
favorable for root development while five to six per cent and over 25
per cent was unfavorable. The top soil can be aserated by drying and
cracking, but the deep soils are serated principally by the pore spaces
which are too large to hold water against gravity. Deep rooted plants
used as cover crops are good aerators.

Porosity is & meagurement of the lcoseness of a soil. The lower
the porosity, the more compact the soil. A. T. Sweet (44) found & very
definite relationship between subsoil conditions and the growth of the
apple tree. The roots penetrating deeper in more open subsoil result in
developing a larger tree, increasing production, and lengthening the
tree's life. The roots of a twenty-year old apple tree had extended well
over 5,000 cubic feet of open subsoil while in a tight subsoil the area
was less than one-half of the open subsoil. Toretensson and Eriksson
(47) found the average porosity of a loose soil to be 29.3 per cent while
a compact soil was 1l.4 per cent. This is not in agreement with Baver's
(4) report which says an average soil has about 50% pore space.

The soil profiles that have a uniform color from a dark brown to a
lighter shade of brown with little or no mottling are the most productive.

These soils are loose and well aerated. A mottling or grayish color



indicates poor seration and oxidation. Heinicke and Boynton (26) con-
cluded that an improvement of aeration of soil by mechanical means resulted
in great response of the tree in total leaf area, shoot and trumnk growth.
Oskamp and Batjer (34-35) and others (6-9-30-31-32-33-45 and 46) in survey-
ing the soils in relation to fruit growing in New York found the best
orchards were located on soils of uniform color that were well drained.

The soils that were mottled were the poorest yielders. The soils that

have rapid percolation show good drainage and proper aeration. Roots of
trees in such soils will extend over a much larger area to secure its

water supply, and the trees will not be as subject to drouths.

The seasonal fluctuations of soil moisture will affect the yield of
an orchard, but Boynton and Savage (10) found that a well drained soil
with roots penetrating to four feet in depth will seldom limit production
because of water shortage in New York. In a deep soil the roots will
penetrate deep enough to secure enough water to overcome almost all of
the drouth effects. The root systems that are shallow are the ones which
will be affected most by drouths.

The texture of the soil has some influence on tree growth but it is
more or less correlated with the water holding capacity and the extent
that the roots can penetrate through the soil. Sandy or gravelly sandy
soils are well drained, but may not hold enough water to be productive
and they are subject to drouths. A clay soil is fine in texture and re-
gtricts the movement of water, air end plant roots. A soil between these
two extremes would be the ideal type of soil for tree growth., Sandy loams,
loams or silt loams that are deep are the best soils. Soils of thig
nature are friable, loose, and well drained.

Chadwick, Bushey and Plitcher (15) reported on the root distribution

of moline elms and concluded that the texture of the soil had a direct



bearing on the distribution of the roots. In a clay soil, root systems
were very sparely branched and there were few fibrous roots. The top
growth also was smaller in the clay soil. The sandy soil developed better
top end root systems but there was very litile branching of the roots.

The loam produced the best trees. These trees had the largest root sys-
tems with the longest laterals and the most extensive development of
fibrous roots.

Veatch and Partridge (48) working with fruit trees on the soil com-
plexes, found that the dryness and the compactness of the soil interfered
greatly in the development of the tree and the distribution of roots in
the soil, The roots were found in all soil reactions from pH of 4.5
to 7.5

Anderson and Cheyney (2) modified the texture of the soil by using
soils made up of particles of different size secured by screening a sand
dune, Growing seedling of pines, spruces, and balsam in each type of soil
they found, the length of the tap root was increased from the finer to
the coarser soils regardless of the amount of moisture used, and the
lateral development of the roots was not affected by the texture of the
goil but by the amount of moisture present.

Peach roots develop very extensively in good soil. Havis (24),
studying the root system of 12 year old Elberta peach trees found that
60 per cent of all the roots were in the first foot of soil. The roots
were found to be extending out as far as 18 feet and 4 inches from the
trunk of the tree. He used a trench method in studying the root develop-
ment. A vertical trench extending radially from the trunk of the tree
to the outer extremities of the roots, 24! wide and as deep as required,
was made for the purpose of ascertaining root distribution.

Cowart (21) used June Elberta peach trees on a sandy loam soil with



a compact subsoil finding the root development to be three feet in depth
and six feet in spread in one year of growth. At the end of the second
year's growth the development had extended to 4% feet in depth with a
spread of 12 feet. The root to top ratio was closer together at the end
of the second year. It was 41.6 per cent for the first year and 25 per
cent for the second year.

Partridge and Veatch (37) found that almost all of the roots of apple
trees in a good soil were in the upper 1% to 2 feet of soil which is in
the A horizon. The densest root development is from six to eight inches
below the surface or in the area that contains the most organic matter.
The roots may penetrate as deep as twenty feet. They concluded that some
soils which have hard pans or poor drainage may be reclaimed by deep
tillage, dynamiting, or by drainage.

Clark (18) working in shallow phased soil in western Oklahoma and
under semi arid moisture conditions found approximately 97 per cent of
tree roots in the upper 24 inches and the remaining three per cent in the
next fool of soil. His study was on apple and epricot roots. The root
zone was definitely limited to the zone of weathering.

In a comparison of nitrates and of sulphate of ammonia, Batjer and
Sudds (3) reported that nitrates produced the most extensive roots. The
sulphate lowered the pH 2.3, but at the 16 to 20 inch level the difference
was only O.41.

The root system can be modified by changing the soil environment.
Yocum (53) reported that intercropping caused a vertical development of
roots while mulch resulted in a lateral development. When these two
conditions or modifications are removed, the development of the roots is
nearly normael. Intercropping with corm removes the surface moisture and

causes the roots to go domn for water. A heavy mulch prevents the loss



of moisture at the surface and causes heavy lateral development of roots
in the soil just underneath the mulch. The exhaustion of subsoil moist—
ure is the chief factor in determining the life of the orchard.

Beckenback and Gourly (5) using different cultural practices found
the root development to be the same for all treatments used in a good
soil on 10, 32, and 40 year old apple trees. Trees mulched for 35 years
had a very heavy mat of roots in or just below the mulch.

Dynemiting to improve and loosen the soil has been studied to some
extent; however, the results have been more or less unsuccessful. The
dynamite forms a cavity from the blast which will restrict the movement
of water and roots around it. If the subsoil is wet or a clay type, the
cavities develop more easily and the walls are more compact. A sandy
soil remains more loose and does not pack as easily as clay soil in
dynamiting. Call and Throckmorton (12) showed the shape and the extent
of the jug or cavity formation made by the blast. The soil was so com—
pressed in the wall of the cavity that a hollow or jug shaped mass of
80il could be removed leaving a definite outline of the cavity formed.
One-third to one-~half of a stick of dynamite would form the cavity upon
blasting.

Card (13) using apples, peaches, plums and cherries in dynamited
subsoil found no beneficial effect from the treatment. The death rate
of the trees was higher in dynamited soil than in the ordinary planting.
Thirty per cent of trees were killed or damaged heavily in dynamited soil
while only & per cent were kiiled in the ordinary planting. The charge
wags placed from 30 to 36 inches in depth using a stick of 20 per cent
dynamite. The soil was well shattered and loosened to 36 inches with the
lines of breakage in all directions. The root system of peach trees

developed deeper with larger roots, but only a few fibrous roots were



found in this treatment. Apples responded to the treatment less effect-
ively than peaches. Farley (23), working much earlier, came to about the
same conclusion. The two years' study he made on peach trees was in favor
of dynamiting but the experiment was discontinued before positive results
were available.

Stewart (41) used dynamite to loosen a hard pan in a silt loam soil
for Baldwin tree planting, and also aromd trees that were twenty-five
years old. He found slightly superior growth in trees of dynamite soil
but thought it due to normal variations.

Chilcott and Cole (17) working with wheat and corn reported that
subsoiling, deep tilling and dynamiting was not effective in increasing
yields, Dynamite was placed three feet deep and twenty feet apart in all
directions over the field.

Sudds (42), working on deep cultural practice in West Virginia, stated
that no significant difference could be found. A shale was present in
soil about 18 inches deep. Two sticks of 20 per cent dynamite were used
in each hole 36 inches deep and six holes were placed around the tree on
a nine foot radius. The treatment was on Rome Beauty and Stayman Winesap
planted 25" x 30" in the hexagonal system. In 1930, the moisture was low
and no significant odds were obtained on the circumference on total growth
but in 1931, which was a wet season, the Rome trees had odds of 54 to 1
in favor of the dynamite. Delicious planted in 1931 show no effect on
the yield from this treatment.

Yeager and Latimer (51) reported the vigor of the tree is closely
correlated to the trunk diameter and the trunk diameter is correlated with
the production of the tree.

The digging of large holes for planting fruit trees according to

Card's (13) findings was beneficial to cherries and plums but apples did



as well with the ordinary method of planting. Morse (28), also working
with fruit trees, could find no benefit from the large hole treatment.
The large holes may stimulate the root development to such an ex-
tent that the soil will be depleted more rapidly of its nutrients. Thus
the tops would not grow as fast as the ordinary planting trees in the
second and third yeers. Smith and Romberg (39) used indolebutyric acid
to stimulate root development of pecan trees. They found with an over-
treatment the root development was too great in the immediate area to
supply enough nutrients to the top growth. The top growth was smaller
on high application of indolebutyric acid. The root system being very
A

extensive in small areas deplets the soil to such an extent that the top

cennot get enough nutrients to increase its development.

ORCHARD LOCATION AND MANAGEMENT

The orchard in which work herein reported was done is & part of
the Oklahoma Experimental Station farm near Perkins, Oklahoma. It is
about three and one~half miles north of the Cimarron River and the soil
is sandy. Farther from the river, the soil changes to a irery red and
heavy clay. The soil on the farm works very easily and it develops a
fine tilth if cultivated when moisture condition is favorable but if
worked when too wet, it becomes cloddy and rough. There is enough clay
present to puddle the soil if it is worked too wet. After the first rain
and working at the proper moisture content, the soil will return to a
condition of good tilth.

The orchard is underlaid with a hard pan that is about two to two
and one-half feet thick. It is compact enough to restrict the movement
of water and the development of roots. After passing through the com-

pressed layer of soil, a very sandy strata is found. The sand at the



lower depth gives excellent drainage but the layer just above (the hard
pan layer) holds the water back.

The orchard site is terraced and slopes to the south. The peach
trees are planted 25 x 25 feet with the treatments running north and
south between east and west terraces. There ars four or five trees in
each row and every fourth row has the same treatment.

The orchard was in clean cultivation from the time trees were
planted (February 18, 1939) until hairy vetch was planted in September.
The hairy vetch was seeded at the rate of 12 pounds per acre with 100
pounds of super phosphate. The vetch was planted with a two row corn
or cotton planter using furrow opener attachment so the seed would be
pleced in moist soil. The wetch was double rowed between the trees leav=-
ing enough room on each side of the trse rows for early cultivation in
the spring. Plate 1 shows the one year's growth of the peach trees in
each treatment with the cover orop growing in rows between the trees. After
the vetch had made seed, it was disk harrowed and then cultivated until
fall, The next year the same plan of modified cultivation and cover cropp-
ing was used. However, little or no seeding of veteh was needed because

a sufficient stand had germinated from the volunteer seed.

SOIL TREATMENTS
Fair Beauty and Sun Glo peach varieties were planted for this pro-
Ject. The trees of each variety were divided into three uniform groups,
one of whioh was planted in each of the following methods as to modifi-
cation of subsoil: large holes, dynamited holes and holes of ordinary
size,
In Decembsr of 1938, 45 large holes 5' x 5% x 4' deep were dug at

each place where & tree was to be set. Abnormally light rainfall for
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several years previous to this time resulted in a subsoil dry and dif-
ficult to dig. The soil between 10 to 45 inches from the surface had to
be loosened with a pick. It was so hard that a shovel could not penetrate
it. Holes were made through this compressed ares to a loose sandy soil
encountered at four feet., A team and fresno were used to fill the holes
with top soil and the soil removed from the holes wes leveled over the
surface between the hole locations.

The total cost for digging the 45 large holes amounted to $53.75, at
a rate of twenty cents per hour. This amounted to $1.20 per hole. The
expense would be additional to what it takes to set the trees out by the
ordinary method.

The second method of treatment consisted in exploding a charge of
dynamite in the compacted layer or subsoil.

On January 18, 1939, four sticks of 60 per cent dynamite were placed
in the soil at a depth of five feet, where trees were to be planted. The
dynamite was bottomed at five feet and packed back tc within three feet
of the surface. [The charge shattered and loosened the subsoil without
blowing out at the surface. This loosened the compressed area but a
definite cavity was formed from each blast. The cavity extended to within
two feet of the surface being three feet in length and 18 to 24 inches
across the middle. These cavities were filled in with soil at planting
tine. '

There were 44 holes blasted for tree setting. The total cost for
dynamiting amounted to $40.50 with an average cost of 90 cents per tree
over the ordinary planting method.

The third treatment consisted of planting a tree by the ordinary
method without having the subsoil disturbed. This method consgists of

digging a hole large enough to accommodate the root to the proper depth.



Plate 1.

Young peach orchard with hairy vetch planted as
cover crop between trees.

0
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The average hole was made about 18 inches deep and 20 inches in width.
vForty—six troes were planted in this manner.

Pebruary 18, 1939, the Fair Beauty Peach tress wore sorted as
nearly as possible into three groups of uniform size end planted in
~ome-half of the orechard. The tfees were placed in blecks of 12 trees
pach~=-three rows and four btrees to the row, The first row was large
hole planting, the sscond was dynamited and the third was the ordinary
planting.

The Sun Glo was planted April 18, 1939, in the other hall of the
orchard. The trees again wers sortéd to & uniform size., The tress
coming in very late from a northern nursery had started growth. Each
tree was given wabter to insure its survival.

METHOD OF STUBY
Top Growth Heesurements

Trunk diameter measurements were talken as an index of growth in
oach treatment., The trees Wero measured 10 inches above the soil line
before growth had started in the springs of 1940 and 1841. Twig growth
was also méasured ih the spring of 1940 as &nﬁther method of comparing .
growbh. The second year twig growth was not measured because of the
time and the inaccuraéﬁ'ﬂf maﬁsuring the total growth for the year.

The trunk end twig growth measurements were taken for both varietiss.

Hemovel of Tree Roots and Weasuremsnts
The entire root system of a Fair Beauty Peach tree was removed from
the soil in each treatment and weighed and photographed. The roots were
removed from the soil on April 1, 1540, 4 deep trench was dug Just bevond
the outer extremities of the tree roots working toward the tree From this

trench, soil was carefully removed until large quantities of roots were
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encountered. Plate 24 ani 2B show & trench made around a tree which hed
~ been planted in a large hole and in an ordinary hole. Data were taken
upon the distributionj0f r0ots a8 to location, depth, and distance from
the trunk of the tree. The final removel of the soil from the roots was
. -obtained by washing With water. HNozzles from a 300 gallon orchard spraygrf
pperating gt 300# pressure were usad to wash the svil eway from the r@ots.J 
In Plate 3 the process of washing the soil away is shown. Plete 4 shows
 the roéts produced by & tree planted in the dynamited hole just before
removal. After the tree was removed, the root system was rearranged on
a wire screen in som;?relative position as it was found in the soil and
photographed. The welghts of roots and of tops were recorded.

After the second year of growth, roots of other trees in the szme
blocks had data teken in the sazme manper, but the trench had to bs started
rmuch farther away from the trunk of the tree. Again the Fair Beauty trees

were used for the study. They were removed from the soil April 1§, 1941.



HOISTURE

Moisture deierminatioﬁsbwere made on September 30, 1539, and April
20, 19402 on sgil,in‘which Faix Beauly trees were‘grcﬁing, A soil samp-
ling tube was used to secure the Samples_af soil at the differ&nt>depthsm
The sampling in September, 1939, was teken at a distance of two feét
from the %runk‘of the tree om the squtheast.side while iﬁ April, 1940, it
was taken two feet from the southwest si&etof the treé_ |

Starting in Sepfember, 1940, 23 Partable A.C, bridge operating at
high frequency as described by Bouyoucous (7) waé uged to determine the per
cent moisture in place. FPorous blocks were placed at 12, 24, 36 and 48 inches
below the‘surface in sach of the subgoil treaiments of the Fair Beéuty trees.
The amount of moisture in each bleock will affeﬁt the eiéctrical'resistance
which if read in ohms, cad be comverted into the per cent molisture present.
The block is porous énough so the water will move freely and very fapidly to
snd from wntil en equilibrium is recched with the soil.

Temperature and moisture curves were constructed in order %o converd
the electrical resistance reading into m@isﬁure percentage. As the tem—
perature increased, the reéistance in olmg decreased. Several blocks with
‘a wide range of moisture from low to high were sealed moisture tight.

When the resding of the blocks becomes constant at a constant temperature,
the curve can be constructed by taking readings upon %aryiﬁg the tenpera-
ture. Figure 1% shows the effect of temperature on the eleectrical resis-
tance. All readings were corrected to 70 degrees Ty As readings are made

in the field, the temperature of the soil is taken for each depth in order

* Dr. He B. Cordner, working with fall Irish potatoes and taking moisture
readings with the Portable A.C. Bridge, helped to consiruct the tempera-
ture curve,
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After one
showing trench dug pre-

paratory to removal of soil from roots.

planted in large hole

Tree

year of growth,



Plate 2=Be

Tree planted in ordinary sized hole;
after one year of growth showing
trench dug preparatory to removal

of soil from roots. Compare the
size of ball with 2-A.

16
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Washing the roots of a one year old peach

Plate 3.

tree from the soil with water from a large

sprayer.



Plate 4.

18

A one year old peach tree from
dynamite hole showing thse roots
partly exposed by washing.
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to make the proper correction.

The per cent moisture for each electrical resistance at 70 degrees

F. ig showm in Figure 2. ITach soll varies in electrieal resistance for

the same amount of water present. A sandy soil has less wabter present at

a0 21 .

the same resistance then a heavy soil. Blocks were placed in the soil

from sach level anéd ssaled. The moishure in 1na soil wes varied fyrom

1,

high %o low. When the reading or resistance

stable, they are
placed in 70 degrees ¥. chamber and readings made., F¥rom these resdings
the curve wes constructed for esch soil level studied. The per cen
noisture curves were similar to the onss Bouyoucous (V) reported but the
carve broke more sharply at 800 to 1,000 chm thsn his.

EX

Precipitation was recorded after each rain. Thus by ﬁsing the con-
ductive bridge the wmovement of molsture dowmmward could be traced.
AFRATION ARND POROSITY

Porogity indicatss to some extent the loogeness of the soil and is
thus closely related Lo snd spsoclated with seration. Pore space wasg
determined from the vrezl and the apparent spscific gravity. Specific
gravity was determined by the use of a pycnometer snd apparent specifie
gravity by a comparison of the volume and welght of the soil. An undis-
Yurbed black of soil was obieined to get the wolume. The elr space is
calculated from the pore space with the lmown amount of water present in
tiwe golls The air ép&ca is that poriion of the pore space not filled
with water.

The description of the soil profile nos found in the orchard where

L)

the peaeh trees are growing show it not to be the ideal type._ The top

» s

five inches 18 in the Al horizon being dark dbrown in cclor. This is ‘the

g0ll that is tumed by plowing and it containg the large eyt amount of

-y
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organic matier. The A° horizon extends from five to nine inches and it
is = little lighter in eolor lacking some of the organic matter of Al.

_Bl horizon extands.from nine to twenty-eight inches, being brown in color
with mottling of light brown. This is a compressed area thab contains
éome clay. The B2 horizon extends from 28 to AO.inches, being of a light
brown color. This is the most compressed area. There is g sufficient
quantity of cley present to meske the soil stiéky, ¢l horizon extends from
40 to 46 inches, being yellowish brown with an intermixture of reddish
brown and gfagish spots. The G2 horizon iz below A6 inches, being very
sandy and 2 yellowish brown color wuch lighter than ¢l, It shows mot—
tling of brownish red and some grayish spots.

The mottling of grayish spots in the soil shows it may be less pro-
ductive according to Oskemp and Batjer (34) findings in the New York soil.
The mottling is probably due to poor aesration.

RESULTS

HModification of the subscil had a marked influence on root develop-
ment and bop growth of peach trees. The mors lovse snd better drained
solls developed much better root systems. The trees planted in lsrge
holes had the greatest voot and top development. The roots were more
branched and more extensive than with the other treatmenits. After one
year of growth in the large holes, the rootz had a maximum spread of 12
feat-&ﬁé reached a moximum depth of 7.5 feet. This signifies deep pene-
tration and wide extension of the roote during the first years im a soil
with good aeration and plenty of moisture. Plate 5 shows the vertical
daevelopnent of the roots in lérgé holés; while Plate 6 ghows the hori-
zontal development, The réots extend far beyond the ends of branches of
the tree in one year's growth. Plate 7 compares the roots to top in

spread.
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Figure 1. The influence of temperature
on the electrical resistance
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Root development was less in dynsmited soil than thet found in the
large bholes and they were not branched ag well, but were somevhat betber
than the ordinary planting. The maximum spread snd depth was eight fest
and four inches and five feet respectively. The roots that penetrated to
the lower depbths went through the asrea of soil where the eavity was for&ed
by dynamite. The plate 8, 9 and 10 show the vertical, horizontal &nd the
root to top growth, for the dynamited treatment.

In the ordinary plenting, the root system wes quite shellow, The
penetration in depth extended to only two feet, thus showing thet the
hard pan had‘restricfed the roots to the upper horiZog. The meximum
spread was six feet with very little branching of the roots. The number

of fibrous roots was less than in the other trestments, Plates 11, 12 and

13 show the extent of root development in the undisturbed soil. The top
growth was very smali ag. compared to the other two treatments.

The root development éé found was very aimilar to the findings of
other investigatars. Most of the roots were in the upper 12 to 16 inches
of the top soil. Roois were encountered near the surface. The cultivation
and lack of moisture prevented them from coming up to the surfece. In
the crdinary planting the roots remsined closer to the surfece but where
the subsoil wag altered the root development extended farther down. In
the former, a great many roots were found just ebove the plow line, six
to eight inches deep. Otherwise the rvots were fairly well distributed
through the top 16 inches for the ordinary planting. The top 18 inches
would include 90% of the roots from the ordinary plenting tree. The
roots of trees planted in dynamited holes had developed a little deeper
than those of the ordinsry planted trees. The large hole planting hed the
roots developed quite extensively to the third foot at the end of the first

yesar's growbh,



Plate 5.

The vertical spread of Fair Beauty
pesch roots from a large hole treat-
ment. One yeer's growth.
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Plate 6. The horizontsl spread of Fair
Beauty peach roots from a large
hole treatment. One years growth.



Plate 7.

The comparison of the root to the top
growth in spread for one year's Feir
Beauty peach growth in large hole
treatment.
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Plate 8.

The vertical root spread of a one
year's Fair Beauty peach growth in
dynamited soil.
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Plate 9.

The horizontal rcoct spread of » one year's
Fair Beauty peach growth in dynamited soil.

ag



FPlate 10,

The comparison of the root to
the top growth in spread for

one year Fair Beauty peach growth
in dynamite soil,.
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Plate lle The vertical spread of Fair Beauty
peach roots for one year's growth
on ?miistru‘oed soil (ordinary plant-
1ng -
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Plate 12,

The horizontal spread of Fair
Beauty peach roots for one year's
growth on undisturbed soil
(ordinary planting),
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Plate 13.

The comparison of the root to the
top growth in spread for one year

Fair Beauty peach growth in dynamite
soil,.
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Plate 14, The top growth of Fair Beauty
peach trees from each subsoil
treatment. From left to right-
ordinary planting hole, large
hole, and dynemite hole tree.



Teble 1.

affect of subsoil treatment on the ruct
and top growth of one and two year old

- Fair Besuty peach trees.
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Treatument : Root s : T o p 8

of : Mex. i lex,:Total wb.: Mex. : Max. :Totsl wt.:No. of
subsoil sspraadidepthiin pounds:heightispread:in pounds:blossous
1l yr. growbh: i : : : : s
Ordinary : H H : H o1 :
plenting s 60T o 2o 1.0 D45 26" 1.3 : 65
Dynemitve 1 8%4" ;1 5O 1.6 1 6'0" & B'9" . 2.4 42
Large holes :1270% : 7'56%; 2.3 3 BTEM 1 46" ¢ 5.6 i 309
< yIse growth: 3 H : : : :
'Ordinary : : : s P : H
plant ing :16T6"™ 1 410" 4.31 1 770" 1 46" : 7.95
Dynamite $1870™ ¢ B'9"r 8,50 & VT L 80" ¢ 1R.00
Large holes :22%0% :10'0": 10.60 ¢ 9'6"™ : 8'0O" : 23.31 :
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The grcwth of the top was in proportidﬁ to the amount of root devalf
opnent. Trees in large hol@é had the largest root development and they had The
largest top growth. The mein branches of these trees were much longer and
had many more lateral branches develop than did the other two treatments of
treese Trees in dynamite holes made better growth than those in ordinary
planting. Plats 14 cémpares the one year's top growth from sach treatment.

The weight of tﬁe.raots and the tops also were correlatsd to the growth
develomment. After one year's growth the weight of the trees from large holes
was more than twice thet of the ordinary planted troes. After two year's
growth the weight Qf roots aund btop were nearly thres times that of the ordinary .
planting. Flate ;5 shows the difference in size of top growth from each of the
troatments. The largest trec comes from the lerge hole treatment, while
the smallest tree comoes from the ordinsry plenting. In Table 1l a comparison
as to the growth of the roots and tops under each treatment is showm.

During the first and second year proportionate root development was
zrectest in the largé holes; The roots had penetrated out farther and deeper
than the others. The maximum penetration was 10 feet dgep with a paximum
spread of 22 feotse 8Small roots were more numerocus and more exbensive
throughout the large Eoles than in eithor of the other treatments. A4As the
roots reached the cuter edge of the large hole, they branched and entersd the
undisturbed soil. Uany roots were found at the five foot level. Plate 18
shows the vertical development, while Flate 17 shows the horizontal devel-
opment of a two year's root growth from the large hole planting.

The ordineary planting had a maximum root spread and depth of 16'feet
and € inches and 4 feot respectively while the dyasmited trees had a
maximum spread end depbh of 18 feet to 5 fest and 9 inches respectively.

The Pletes 18 and 12 show the development of roots for two ysarfs growbh

in dynamited soil. The few roots that reachsed the maximum depth of five



<%
o
.

feet end nine inches went through the area whers the dynemite was ex=-

ploded. The tree shows larger roots than the ordinary planting trees.

3

iPlate 20 and 21 on ordinary planting show the root development to be the

‘least extensive from brees plented in small holse or holes of the size

generally made. The penotration was considerable less than either of the
other two trestments of trees.

The total number of blossums per tree wms higher in the large hole
tree. It was quite noticeable at blosseoming time. The nmumber of blossoms
per tree for largs hole, dyneamite, and ordinary planting are 309, 42 and
65 respsctiv§1y¢ This count is from trees thet were remcoved for the root
and top study. The numbers of blossome borne vpon trees in dymamite and
ordinary plantings probably were not significantly different although the
dynemited trees had the least blossoms present. TFrost killed the blossoms
during thé blooning p@ripd and prevented o comporison as to production from
each of the treatments.

November:ll, 1240, a sovere frosze damaged the trees hsavily, killing
nany of them, The trees were growing very vigorously at the time the
sudden drop in temperature occurred. The temperature dropped to 7 degress
F. killing the phloem tissue around the trunk and the crobohs of the
limbs. This was the coldest weather for the entire winter of 1940 and
1941, The Sun Glo was daﬁaged more than the Fair DBeauby variety. 25%
of the dynemite Palr Beauty trees died while about 50% of the Sun Glo

trees died. The dynamited trees werc demaged morse than the other treat-

‘mentss This probebly indicates prolonged growth in the fall as a result

of dynamiting.
The comparison of the spread of the roots %o the spread of the top

growth is shown in Table l. The roots sxtended far beyond the outer



Plate 15.

The two year's top growth of Fair Beauty peach
trees in each soil treatment. Left to right
dynamite soil, large hole, snd ordinary planting.
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Plate 16. A two year's vertical root development of a Fair
Beauty peach tree in large hole treatment.
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Plate 17.

4 two year's horizontal root development of
a Fair Beauty peach tree in large hole
treatment.
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Plate 18,

A two year's vertical root development of
& Fair Beauty peach tree¢ in dynamite soil.

0%




Plate

19.

Van
f

A two ysar's horizontal root development of
& Fair Beauty peach tree in dynamite soil.

187




FPlate 20. A two year's vertical root development of
a Fair Besuty peach tree in undisturbed
soil (ordinary planting).

at
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Plate 21. A two year's horizontal root development
of a Fair Beautly peach tree in undisturbed
soil (ordinary planting).
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byanches of the trss even the first yeor. The maximum spread of roots
to the top in the lergs holes duriug the first year was lz feat to 4
feot and 6 inches and the sscond year was 22 feet to 8 feet. The ordi=
nary planting had a root and top spread of 6 feet to 2 feet € inches in
the first year, while the ssccnd year thers was a spreadlof 186 feet axd
& inches to 4 feet and & inches.

Trecy iu the large holes made the greatest trunk growth. It was

4 to root and top development of tho tree. The %ress in

" gomparel
dynmﬁi*tec‘i s'cail‘ were better then those ‘p’laﬁnted by the ordinary planting
" in small holes. The trunk growth wes highly significant in analysis
‘of veriance fér the first yoarts growth and the total growth mede
in two years bubt the second ysar's growth was anob si,gnificant. All the
treos h-‘a_d' grown sbout equally during the second yomr. The Fair Beauty
and Sun Glo also made ebout an egual amount of growth as compared to
each oi:her for the second year, However, the two year's growth of the
Sun Glo did show Yo be significant on the 5 per cent level and the Fair
Boauby was not significant. The total growth of Sun Glo was not as ;’rmt
as the Fé..‘v’.r Beauby because of the delayed planting of the varieby.
he Paiyr Beaunby had & better start although there may be & verietial
difference as to growth, Table 2 shows the tru& growth of ths btwe
varisties for the one and two year's growbh peried.
The top growth :m one year as indicabed by the averags branch
length on the Fair Beauby and the Sun Glo is f‘ou;m in Table 3. The
length of the main branches and of the lateral branches was much greater
vhere the suhéoil was altered. Trees in large hole had the greatest growth.
Eighly significant odds were found in favor of the treatment for the
average branch length. The average brasnch length was less in the Sun Glo than

in the Pair Beauty, but the average latsral branch growth was about the same.



45

From the saalysis of varispece the locstion snd replication gi';m,ea sipni-

Zun Glo peoch trees. This nmesns the zoil was not

-
wmiform wnder all trees for this weriety. The sversge brench Iength in

Fair Boauly for large holes, ordinary plenting vas 29.69,

22447, ond 17.92 inches weaa@c%we'!‘ ¥ while the Sun Glo was 24.90, 20,61
and 15.61 inches reepectively.

ware taken with o spempld e on Septenbor

The soil sasmpleg

30, 1939, showed that the relative mpownt of molsture from the “hiree

&

treatments was considerably lower in the large holes. This trectsent had

the most rooks present in the zoil ond hod depleted the soll ef iis
miﬁtm‘é: pontenta The @m{l&ﬁ? z}lu&:in 108 the least spount of m&igtﬂm

the top fools This wonld be expected since the roobs were more oon-
ventrated in this ares. 4 large perceatsge of the wﬁa had gromn
horizonbally just sbove the plov line. The snalysis of ?azrﬁ,ance, however,
shoved the top foot was not significant for the smownt of melsture fowmd
in each treatmente.

The pecond smd third foot were higher in per th of wolstore in
the dynamite snd ordinary plentisg theon in the lavce holes. This chowed
the rout é%ava}.agmem iz nov oo extensive in the &z;nem"te and ordinary
planting et this level end that the moish

on dowms The per cent moisture for the large

nary plenting in second foot were 6.19, 9.8
and f’_@z'- tihe third foot 5.86, 10.13 208 3.40 per cent respectively. The
lax g@ holes were highly significant over the other two treatsents in

ither the second or thirvd foot, The dynomited wmoil was

centege of mi:tum Wk was nod significent over the ovdinery pleniing.
oy e P2 .

A difference of 4L per cent is required to be signifiesnt In the mcmgé;

foot and 84 per ceat in the 'th:z,x’é foot. The fourth foot wag sore wiform
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Table 2. (me and two year's trunk
growth of Fair Beauty and
Sun Glo peach tress under
soil troatments.

— i Taiy Beauty : Sun 1o E?
Troatment s L VOOTH 3 & VORI #F sTOCGLARE o 1 VOOurlh 3 & yeorDd slOLall
Large holes s 8¢ 3 1,020 ¢ 1,93 S0 ¢ 1,18 ¢ 1478
Dymamite : «52 : 1.08 3 1.60 A2 s 1.0 ¢ 1,51
Ordinary plenting : .88 ¢ 1.0¢ 3 l.42 W28 ¢ 1,01 ¢ 1,26
* Trestument very highly significant F value 81.073 cxceeds the 1% lsvel 5.45

#%  Jreatment not significent
*xx  Treabment highly significant T value 20.28 exceeds the 1% lavel 5.45

a Treatment highly significant T value 25.14 exceeds the 1% laevel 5.25
Location showed to significant on 5% level

b Treatment significant F value 3.63 oxceeds the 5% level 3.26

e Treatment highly significant F value 13,17 exceeds the 1% level 5.258

Location showed to significent on 5% level
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Table 3. lfect of growth on the main branches and
lateral branches of 1 year old PFair Beauty
and Sun Glo peach trees in each subsoil

troatment .
: Falr Beauty : Sun Flo
: Ave, brasunch : Ave. lateral : Ave. branch:sve. lateral
Treatmont :  length* : br. length*x : length®  :br. length?

Large holes : 29,69 9.78 : 24,90 10.32
Dynamite : 22«47 : Be43 : 20.81 8,92
Ordinary Planting 17,92 1 5480 ' 15.61 5.8
* Treatment very highly»significanﬁ F value £8.29 exceads 1% level 5.45
#%  Treatment very highly sipguificant F wvalue 32.29 exceeds 14 level 5.45
a Treatment highly significeant P value 17.43 exceeds 1% level 5.25
b Treatment very highly significant F value 74,81 sumceeds 17 level 5.25
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Table 4. The meen percent of moisture for each

depth under thres trestmenis.
September 30, 19538,

H Treatment o
Depth :  large t : sDifference needed
in inches 2 hole ¢ Dymemite ¢ Ordinary tto he significant
0=12 2 5.12 2 5.05 s 3.83 : Wob sig,
13=24% 1 6410 : 9.81 : &,40 s .81
25=36%% r 5.85 3 10.03 : C 9,40 3 «346
37 =48 s 785 s 8.08 2 7«30 : Mot sign,.
- Total s 24,82 . TBEVHET . TTEB :
Ave.B s 6.23 $ G423 : T+36 :

¥  Tresatment highly significant
% Tromtment highly significant

e Treatment highly significant

P value 24.79 excesds 1% level E.85
P valuo 18,78 execeads 1% level 8.65
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Table 5. Analysis of wvarisnce of percent
wmolgture. 3eptember 30, 1939.

Source of

B : Sum of 1 Kean :
variation Ersedonm : sguaress @ squars : F. value

Total : &g s 286,867

bepth : 3 : 138.28 : 46.0934 : 38,18%

Troatment H 2 : 40.30 : 20.1500 16.69%

Bepl. : 4 3 4,59 ¢ 1.1475 .95
Treatment-Depth : 6 : 40.79 : 6,798 ¢ B5.53%
Trectment-Repl. : 8 ¢ 19.85 + 2.408 H 1.89
iirror : 36 p 43446 1 1.207 1 & = 1,08

¥ Highly siguificant
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in the amount of meisture present in each trestment ghowing it anot to be
significant from the snalysis. Thus the percolation in the fourth foot

k2

was offzet by the same amcunt of moisbure that was removed by the rootz
from the large hol@&. The woots being sble to penetrate deeper with

al

better goil drainage in the large hole depleted the goil miformly of

depth chowed to be highly significant. This meens there is o yrect vari-
gnce in the amount of molsture pres cﬁ% in esch level of goil for all
three treatments. Table 4 gives the moisture for each level in the three

o

trestments. The the molsture percentage for

lyeis of vorlance of

tne first ssnpling is shoewn in Table 5
The second sampling was baken April 20, 1940, just after growth had

started. The m ietuwe conmcnt of the soil was much higher thsn the
September sampling becsuse of the accundation during winter months and
the lack of evapcr“tlon from the soil and transpiration by the tree. The

- treatment sz 2 whole for all depths had aboult the same amount of total

et

moisture present which mesns thst it wag not significant. Huwever, the

4

second and fourth foot showed to be significrnit. Since very little

te

1

water 1s used in ithe winter nonthe, the differsnce in moisture percentsge
would be due to the difference in the vate of percolaiion. Percolation
wag more rapld in the large holes and more evenly distributed throughout
 the srea. The dynsmite and ordinery planting trees had less moisture in
the third foot than the large holes, but the molsture was uniform enough
that 1t was not signifiecent from the analysis. The fourth foot, however,
showed & varistion in moisture. The large hole contained more meisture
at this depth. The additional amount of moisture held in the gecond foot

offset the shortage in the fourth foot. Table 6 shows the mesn per cent
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of moisture for each depth in sach trestment, wnd Table 7 shows the
snalysis of verisnce of the secund sempling. The replication was veri-
able ag indiceted in the analysis.

The root @evelopment is correlated to the amonnt of wabter remwved
from the soil during:the growing season, Aress with grester 1cot develop-
ment had lowqr moisture content. ¥ach soil, however, has different
renges of mmiéture holding capacity.

The moisture pércentages of the s0il indicated by readings taken
with a conduetivity bridge, thét is, taken in »lace aﬁ different depths
under a tree gives a véry good pieture as to what is happeaning in the
soil. By taking the mgiﬁtu?e percgntages in place, the rate of percola-
tion snd the relstive ?ate of root development cen is determined in each
- area of soil. The percolatiéﬁ was very rapid in the large holes. This
would be expected becesuse the soil was loose being all top soil end con-
taining less cley and more orgsnic metter than the undisturbed soil atv
lower levels. Where the roots wers most exfensive, tne most moisture was 
removed from the soil. The soil moisture became depleted much wore rapidly :
~and at lower depths in the large hole planting than under the dynamite or
ordinary planted trees., The dynemited soil still retarded the movement of
wabter bub was somewhat better than the ordinary plauting. T4 was evident :
that the soil was loosened or shattersd so that the water and roots were
going dowr,

After the subsoil became dry, the moisture traveled very slowly
| downwerd and toock seversl months to go down four feet. It towk about
twuo months longer for the moisture to travel down to the fourvh foot
under the owlinery plenting trees than under the lerge hole planting
trees., A soil that restricts the movement of weter downwerd will lose

" more water from run off and will have less mrea from which the roots can



Tavle 6. The msan psrcent mol
depth under each Lrsabment.
A@rll 20, 1840,

3 “Troatnont ’ it Terenoe
Depth : large ? : Urdinary e
in inches :  hols ¢ Dynemite 1+ Pleanting
O=12 e 13.54 2 1d 74 . 13,80 L
18=24% s 14,54 : TJ3L & 16‘7% : 554
25=36 : 15,79 1 14 & 15,25 :
BT =g B*# 2 14,54 g 12,08 ¢ 11,87 : « 338
Total &+ ~Doed : SELTT « TBTLED s
AVGe 3 14,75 s 14,82 14,40 £

gabment highly significant P velus 16.94 survassed the 1%

oy
lsvsl 6,11
# K Treak t highly signif
level 6.11

b

leant F walue 15.88 surpassed the 1%

& Ave. brestment nobt significant
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draw = water supply. The restriction causes the roots to grow near the
gurface,

Figures 3 and 4 show the renge of moisture in the soll wder large
hole trees. During the latter part of the summer when moisture ig ve-
moved vapidly, the meisture is depleted about the same for each level.
e £

‘he top soil had the lowest percentage of

moisture but the others came
very close to it. This chows that roots have penetrsted to all ths levels.
However, the fourth foot was slower in drylng out becsuge the roots had

just begim to penetrate in this arca. During the dorment season and the
early psrt of the growing seasgon, the moisture increases with the depth.
7.31 per cent of molsture was fovund, during the driest season in the top
goil.

Figure 5 and 6 showed a greater range of per cent of moisture than
that of the large holuu. They'shgw the per cent of moisgture in the soil

under dynamited trees. TFigure 7 and 8 arve from the ordinary planied

trees snd alsc show &

.

sriation in range snd much similar to the per cent

ur_s 5

of moisture in the scil under dynamiite plantings. The first foot of soil

corresponds to the first foot in ithe large holes being the lowest in per
cent of moisture over the other three levels. The moisture, however, wasg

higher than that found in the large holes. The first foot and the fourth

g )
foot contained about the seme zmount of moisture in the ordinary planting

but the dynsmited soil showed more moisture in the fourth foot during the

o

season of high molﬂture. This shows more moisture ls reaching the fourth

fool under dynamiting then the ordin:ry planting during the dormant season.

"

0f ithese two treatments the third foot containg The most mols sture and

N

renaing the highest throughout the gsason. During the dricst time in

Augvst and September, the fourth foot contains the lesst amount of



Table 7.

54

Mealysis of variance of percent
moisture, April 20, 154C.
Source of sDegrae of ¢ oum nf @ Loan :
variations :freodom : squares @ sguare : F wvalus
Total 3 55 : 515.,483% s
Depth 3 3 s 139.8BB0 . 48,818 1 47,84
Treat, s 2 s 2.0820 . 1,041 + 1,07
Fepe : 3 s S.1453 ¢« 2,718 1 2.79%%
1.0Ce : 1 * G, 0154 «OL5 ¢ 20158
Depth-Treat, ¢ £ s BE.208 ¢ 14,368 ¢ 14,77
LOG#"TT@&J‘U. 3 2 s 5.58:}1 4 2.79"3: 2 2¢87
Brror P 76 s T3.8941 ¢ £92.722

« 588

¥ - Highly significant
#% Significant on 5% level
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moigture in the dynamited soil. Only one of the ordinary planted trees

showed this condition because the roots had penetrated avound each bloek

“

to remove the moigture. The other ordinary planted tree, having the

+

roots more shallow, had & much higher moisture percentage at the lower

deptha. There were enough roots present in this lower area of dynamite

trees to extract most of the moisture. About 5.00 per cent moisturs

pregent in the fourth foot.

* a1

The per cent of moisture as determined by the oven dry basis was

UI
=

similar to the per ceunt of moisture found by the conductivity bridge
method during corresponding secsons. The moisture runs low during the

4

dry part of the growing season, but it will atisin field caepacity during
the winter months. With a normal rein Tall of about 32 inches per year,
the tree will deplete the seil of most of its zvailable moisture by the
middle of July. The rain fall being the highest here for the months of
April and May will sustein o high moisture level in the soil longer than
if the rain fall was lower for that perlod. During the growing season

¥y
’i.»

large guantbities of water are tsken from the soil,

h-i]

In removing the porous blocks from the Tield, it was observed that

(b

the blocks showing the lowest meoisture percentage had the most voots in
the ares sround the block. In the sand of the fourth foot which ghowed

very low moisture for the dynamited soil there were a few roots In the

area which probebly removed the svailsble moisture., The sand cennot hold
as much water as the overlyin avier top soil and with the few roots

resent to remove the moisture it was much the lowest. In the lsrge
holes, rools were more extensive and larger than in the other two trast-
ments.

The large holes had root development from six to 42 inehes and
F

medium roct development on domn to A8 inches. Beversl roots wers found
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Pepcent M oisture
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Figure 3.
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April May June July Rug Sept Oct. Now

1941

1% fool
2ne fool
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4 foot

Rainfall
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The renge of moisture in each depth and the rainfall
corresponding for peach tree planted in a large hole.

Tree number l.
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Figure 4.

The range of moisture under peach tree number 2. The tree
is in a large hole treatment. The root development was not
as rapid as in Figure 3 at the fourth fool but by August
and September it had penetrated into the area and depleted
the soil moisture,
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through the profile of the dynamited geil shere the bloeck was located.

The tree shown in Figure 6 had severnl roots coming arcund the block at
the second foot and one of the large roots went o ralyn+ dcwn passing the
other two blocks. The tree from Figﬁﬁe 7 in the ordinery planting haé the
same reot digtribution except one root went upﬂarc end the oth ef one went
dewmward passing a1l the blocks. Thih would ucuount for tke fact that the
per cent of moisture dropped so low in the fourth féot of soil wnder this
tree which was in this respect similar to‘%he dynamited tfees,.rfhe other
ordinary plaﬁted tree had moglt of the roots aromnd the top block with one
“or twoe at the second foot« This is in line =mith the reaéing,found during
growth of the dry genson from the tree.

In Teble 8, the per cent of pdre gpace ag indicated is low in the 18
to 36 inch layer. This chows that the area is more compact-and would
restrict the movement of water and root gréwth.v Théipore space 1s the
lowest at 24 inches and at 48 inches it iz the same as in the first six
inchess The roots reéuire a certain amownt of air to‘carry on good growth
and the 7 to 10 per cent of 2ir space found in the soil from 18 to 36
incb&s with the mol sture level at field ecapacity is too low.i The zoill is
@TuCthﬂllv WA ter-lepged at Pield capacity. There is pleniy of moiaiuré
ava11able, Jut_n@t &ﬁough‘air space at i ield capaclty to carry on good
growtb and és the air ey actalc -ncrﬁaseF for yraya? root growth the evuilable
molsture decreases to an un&esir&bié‘level. This is iﬁ line with siate-
Qentg by L. D. Baver.(A), who found thai the average soil has a pore space
of about 50 per cent.,

From ihe pH deter 1na*ion, theiaoil is gulte scid, belng 5.24 to

5.37 in the four levels of the zoils.
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Table 8. The pore space, air space, por=
cent moisture, and pH of the psach
orchard soil.

KN Tepth in Inches
s BTy 127 ¢ 1BTE% 3 o4Wix 3 BGT 3 4gn

% pore space : 42,15 3 39.72 3 54,99 1 33.45 : 53.88 : 42.15
% moisture * s 14.96 3 15,83 15 49 ; 16447 ¢ 13.05 ; 10.34
% air space under ' :

above molgbure ¢ 21,00 1 1832 1 TeB2 3 Ta23 ¢ 11.69 s 27.15
PH 3 Du27 1 5237 3 B.25 1 B.24 3 5.25 « 30

*  Percent moisture in soil February 26, 1042

,f)

** The pore space and air space too low under
for proper root development

ield moisture capacity
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CONCLUSIONS

The deta indicates that the soil in the large holes is very favor-
able for good root.déjelppmgnt and top growth. The soil has a higher
percentage of pore SQagew{é#mund 42 per cent) and hes enough air space

‘ snd available moistura to bring about the additionsl growth. Dynamiting

ithe soil proved to be advantégeous to tree growth ovut to & lesser extent
than iarge holes. The maximhm SPreadlof the roots and depth of the larges -

| hole treatment for the first year wes 12 feet to 7 feet and 6 inches
respectively, while thejdynamita and orxdinary planting had & maximum
gpread and dspth of 8 feet and 4 inches to & feet and 6 feet to 2 feet
respectively. The trees in each trectment had s totel root extension of
10 fset in dizmeter dgring the second yesr. Top growth was proportional
to the root growth. 7The tfunk dismeter was largest for the tress in
large holes. The totmlfnuﬁﬁ@r of blossoms was much greater for the trees
in %he large holes, inﬁicating that fruit »roduction would have been greater,x

The severs freeze in November 11, 1940, killed many of the trees and
demeged othér trees heavilj.' The dynasmited s0il trees were mors suscep-

rtyﬁible $o this damage, |

The moisture wss much Ioweé where the root development was most
intensive. In the large hole in whiech the soil was more open, the roots
penetrated to lower levels with a corresponding decrease in the percent-
asge of moisture. The s@il moisture wss low or well depleted during
7. fugust end September. Soon éfter the leaves droyped and with good rains
the moisture was increased gt all levels to field capacity. The ordi-
nery planted trees were more shallowly rooted, hsd more moisture pressab
in the lower depths of the soil both befores and affer thewieaves dropped.

The conduetivity bridge used to determine the moisture in place



shows & very good picture of whet is hsppeaning to moisture with refserence
to the rate of asbsorption by the roots and the rate of percolation in the
s0il. ZXach type of soil has a different range of slectrical resistsanee
to the per cent of moisture nresent.

The &ir‘space was too low in the subsoil (second and thiri foot levels)
for root development end dynamiving the soll 4id not inersese the develop-
Ement of the roots sufficiently to make it practical. The higher eost of
digging can thus be justificd.

The Sun Glo which was planted very lete did nét regpond 80 favorably
as the Fair Beauty to the traatments. The ¥Fair Besuty had & chance to |
get.its roots better establiéhed. The second year's growbth was very

much the seme for the twe varieties.
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SUMMARY

The compactness of the subgoil restricte the development of roots and the

- movenent of moisture domnward.

When planted in ?arpe holes, peach trees develop lerger absorbing root

aystems that penetrate deeper snd also a more vigoroug top growths
Root penelration is extensive during the first and second years of growth.
The maximum spresd of peach roote for the first yesr in large hole, dyna-

plenting was 12 feet, 8 feet and 4 inches, and 6 feet

I
e

mited, and ordinary
respectively while the second yesrs growth ettained s meximum spread of

22 feet, 18 feebt, and 16 feet and 6 inches respectively. The spread of

the top is small as compared to the root spread in the first year. Top

growﬁﬁ end root grgwth.are'coordimated and increase in one results in a

compareble incresse in the other.

Dynsmiting to‘lomsez the subscil resplis in an Increase in roct develop-
ment and top growth for the fiyst year but not to the seme extent as the

lsrge hole method of )lan*lng There were less Fibrous rootg developed.

B

[

he molsture content of the soll was more egually distributed throughout
the large holes. The undisturbed and the dynemited soil, as compsred
the large hole, had a higher per vent of moisture in the third foot. This
is the havd psn level,

When roohts penetrate to the lower levels, the extraétien of molsture
fram.all.hOfizonS is at = wnifora rates

The pore gpace data indlcate that the goil from 18 to 36 inches in the area
investigated was too compact to preduce a well developed root systems The
ﬁora space should be above A0 per cent but was found to be 32 per cent.

The air space which was from 7 4o 10 per cent when moisture was at field

capacity, was too low. The air space is very imporiant to root growth.
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