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bgmkh]n\"] Zehg® pbma hf* fZgl h_ k"mZbgbg *g\* | ikMbibmZmbhg* ]"eb)
mbhgZe mn]bN p*k* eZm”kbg\en]"] mazZmazZo® fhk* \e*Zk " mZ[eba®] ma®
oZen h_\eh %er iZz\"] mk*Zmfr*gmlhg matkzZg™® eZg] bg mab Zk~Z*

?@ >DPKODJ =JA OC@ <M@

Oa® kla k Ab”e] mZmbhdl eh\Zm”] bg hnma*Zm”kg R hfbg’( m”g
fber ~Z mh_ a”r*gg”"( Rrhfbg™ Oa™ "e"oZmbhg@mmab eh\Zmbhgb Ziikhgb)
fZm~e 2%, _Mm*

Oa® mhih’kZiar Zg] o*”mZmbhdh_ ma kzZg™” eZg] n ] _hk mar* Imn]bAl

mrib\Ze h_ ma*lahkm'kZ | kzZg» h_ ma”>"gmkZeBk"Zm KeZbgl* Oa™ eZg] b
e’ e mhnglneZmbg™ pbmama*fZchk ihkmbhg k*eZmBe e”o"e*

JDG6 Oa” fZchk Ihbe mi®* pabla h\nib»  Z~gme ehibg"™ mhkZmake™o"e
ezg] bl JM\kb["] Z _heehp6 Oa* nk_Z\" mak™ bg\a™ bl [khpg mh]zZkd
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bg\a * Zg] ~gm~glbg" mhZhnm “b’am™g bg\a® ( Z o*ko Zg] \eZr hbeik®)
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mkn\mnk”** Ra”g fhbim Z IMhg]zkr  “kZgnezZk Imkn\mnk”b _Zbgmenob b[e™* Oa*
ebfr bl fhk® hk e™l p”ee Jbimkb[nm”] makhn’ahnm* Oab eZr*k [e"g] ‘kZ]nZeer
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Oa™ Mhg]  bfihkmZgm lhbe mri® h\\nkkbg™ pbmabgma”~qi*kbf gmzezk"Z
h\\nib?"l  ma” ehibg® ezg]* Oabl lhbe mri* bl 1* \kb["] Z _heehpl6 Oa™ mhi)
lhbe Zo”kz'»  ~b’am mhm~gbg\a®l bg JNima Zg] \hglbim h_ [khpg( ghg) Ze)
\Zk*hn ( ihkhnl  JlkZo™eerlZglr  ehzf* mhfr ihbgm ma”* nk_Z\" b jnbm”
‘kZo™eer* B~g"kZeer ma“k"bl "ghn’a _bg”" fZm~kbZe mh’bo” bnZ ehzfr \azkz\)
m~k* Oa™ ngl*kerbg™ In[)lhbe ~gm”g]l mhmp~*gmr)mphbg\a® Zg] bl Z Dkhpg
IhfrApaZm \Ze\zk*hnl “kZo™eer Zg]r ehzZf( aZobg" Z _ZbgmerikblfZmb\)\he)
nfgzk  mkn\mnk”pbmaebf* thk® hk D*l p”ee ]bimkb[nm”] makhn’ahnm* Jg ma”*
ghkma)_Z\bg" lehil ma”ezr*k bl |hf*paZzm fthk® fZmnk*er ]*o”ehi®] ZI ob)
"o\l [r Z ahkbshg h_ ebf* ~gkb\af*gm* h_mebfr liehm\a® azo™ Ze, [ g
h[ ~ko"] bg hkg” ikh_be™ =fehp mp~gmr)mphbg\a® mhmabkmrbg bg a* hk
™irk( Z -, ™ ihkhnl( Zglr(  \Ze\Zk*hn * iZk*gm hbe fZm~kbZe h_ “kZrbla
\hehk ik"oZbel*

Oa* azkzZ\m”kblmb\lh_ m~gmnk’Zg] Imkn\mnk”» Zk” n\a mazZnkhhm( pZm~k*
Zg] Zbk k"Z]be i g"mkZmfmab lhbe* Oa® mkn\mnkZe "Zmnk® man "gZ[e* ghm
hge k"Z] Z[lhkimbhg h_ pZm~k* [nm _Z\bebmzZmma” pbmalkZpZe h_ hbefhb )
mnk™[r  khhm*  Chp”o”k( mabl hbeb e” k*m~*gmboZg] hf*paZzm ehp k bg
pZm~kahelbg® \ZiZ\bmr maZgma”fZc hk hbemri™* Oa” ehibg® gZmnk“h_ mab
eZg] Zeehp \hglb]*kZ[e® -,  h_kZbg pZm~k[r nk_zZ\" kng)h__*

iikhgfZm”~er bgmritk \*gm h_ ma*eZg] n *] _hk ma*~qgi*kbf*\gmze iz )
mnk™ pZ h_ ma”_bklm hbemri® ] \kb[*]( ZiikhgbfZm”er mabkmi k*gm pZ
h_ ma® Mhg] mri®( Zg] ma” k*MzZbgl*k  bg fbghk ozkbZmbhg h_ ma™* mph
TN

OJKIBM<KCT6 Oa” mhih’kZiar h_ ma*gi*kbf\gmZe iZ mnk” oZkb”" _khf
ZefZ me”o™e %hg” mhmph ik \*gm& mh ehi* h_“b’ami*k \"gm* Oa” iZ Gnk"
n "] bg mab mn]r eZr bg Z khp Zlhnm Z fbe® ehg’ [r ZiikhgbfZm~er */ h_2Z
fbe” pb]r* JkZp pbmaz “hh] ahkm'kzl \ho"k kng makhn'a ma” Ziikhgb)
fzm™ \\gm”~k h_ mab mkbi* Oab mkbipZ n[)]Jo b]*] bgmhgbg” iZ mnk® _hk
mab mn]r*  Oa” iZImnkMN aZo® Zefh mb]*gmb\Ze mhih'kZiar* @2\a "qgi™kb)
fAgmZe iZ mnk”azl ZiikhgbfZm”er 13 i*k \*gm e”o”eeZg]( .5 ik \*gm ehibg
eZgl* Zg]l -0 i~k \“gm pbmabgma” JkZp* Oa™ \hfizkZ[bebmr [*mp™g i2)
mnk bl ~g\W\imbhgZe _hk kZzg™®* eZg] bg mab k**bhg*

@B@0O<0D8 Oa” oM mZmbhgb jnbm™ mib\Ze h_ ma* k*ZmKeZbg zZk"Z*
Jg ma”_eZmeZg]l matlhfogzgm ‘kZz b [en® ‘kzfz < ISMRQEJMREDBCIJIP6
Webg pbmama”[en® “kZfZ bg ozkrbg® ikhihkmbhg b [n__Zeh kzI 43RCHJIME
DBCQVJIMIDgab\a bl ma® Mhg] ]hfbgZgm* m~kgpaZm'kz  12GOMNVOML
KIQHII"#g"er Zg] mak~Z] 'kz e QINBCMKBQB"#zg][*k® [en™kZ 1=MB
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ECRLDB"#g] EngMkz | !:MEJEOIBCORQBQBZk* _hng] bg NZmm~k~] ImZg]l
pbmama” Z[ho")gZ"] JhfbgZgml*

Oa” fZbg i*k"ggbZe _hk[ hg mabl_eznezg] bl _Ze” fzeehp !<BJSBPQ?RK
CMCCILERK"%QZkbhn Zggnzel Zk~ ninZeer ikN*gm( Zg] mah” _hng] fhim
\hffhger Zk~ iezZbg iezgmzbg '=JBLQBGNRCHII"# ZggnZe irii"k'kz LES$
NIDIRK BNEQBJRQ#d¥ [*"zk  mhdl ;BNNRJIBMCCIDELQBAI

Oph ~fb) akn[l( iZImnkr Z'~ 120QEKIPIBOIGIDBZg] zkhfZmb\ 2z~
120QEOILB BOMLRRICBB# _k~n~gmer _hng]*

Oa* oM mZmbhgZ ]» \kb["] _hk mable”o™e eZg] pbee[* k™ "“kk"] mhbg
ma’rkMzZbgtk  h_ mablkfihkm Z  matlahkm™kzIl - mrir*

Jg ma” ehirl ma”o"Z*mZmbomi® bl ninZeer jnbm” Jo_ “k*gm _khf ma*
efo™eeZgl* C k" ma”o™mZmbhgnzd”l hg Z fb]'kzIl Z i\m Zg] Zemahn'a[en”
uOZfZ Zg] [n__Zeh 'kzll Zk™ ik® ~gm(ma® aZo" rb”e]"] matbklhfbgZzg\® mh
p* m~kgpatZm kzZI( g™Mle” Zg] mak”Z] kzZI Zg]  Zg][k®  [en™kzZI*

Oa™ ZggnZe _hk[l Zk" ninZeer jnbm” izk ~ Zg] ma”i“k*ggbZe Zk" _hng]
fhk~ _kAjn~gmer* Oa” IMfb)  akn[ Zk» mat zZfA a*k™ Z hg ma’‘e™o"eeZg]*

Oa® oM mZmbhgZl » \kb["] _hk ma*lehiM pbee[® k™ "kk”] mhbg ma™k”)
fZbg]l k h_ mab khihkm Z matfblkz | mrin*

Oa® _en\mnZmbhbg ma*]*g bmrlnkbg™ ma”_boMr"Zk i*kbh] pzZ "Agmk fA*
Oa™k™» WZ Z Jo__ "k h_ _khf ., mh/,, "k \’\gm [*mp™g ab'a Zg] ehp
rmzkl*  Dg -5/5 marhglbmr h_i*k*ggbZe ‘kZ ~ hg ma® ahkm'kz m$DEpZI
3*04 i"k \“gm* DgeZm” nkgf*k  h_ -50- ma® aZ] bg\k*Z A mhZ [Z Ze]*g)
bm h_ -5*0, ik \"gm* Oa" k"eZmborhfih bmbhd_ mar\ho*k 1b] ghm ahp
Il\a fZkd"] \azZg™ Chp™o™k( Zeeh_ ma”fb]’kz N 9%'& bg\k”Z N Inkbgs
mabl i*kbh]* bg\ -50-* matab’a rmZk _hk eMb bgZ ~Z hg ikMbibmZmbhg)
ma ]*g bm h_ Zeei k*ggbZe 'kZ I azZl MebgM* Zemahn'a bmb mbe¥g b])
~kZ[e ab’a k maZgma~-5/5 J*g bmr*

>GDH OD >J ?DOelJ

?nkbg> ma®_b r*Zkl h_mab mn]r( ma*mph* mkM* bg ik\bibmZmbhg
h \nkk"]*  Oa® _bkm ~Zk h_ma® mn] * -5/5* ~mZ Jkhnma k™Mhk] bg ma*/,)
AZk ab mhkr h_ ma k\a*k Ab”e] mZmbhg*Oa” _heehpbg" rZk pZ leb’amer
In)ghkfze  _hk ma~'khWbg' "Zlhgx -5yg Zg] -50. p*k [hma p"m& "Zk*
KkMbibmZmbhg]lnkbg™ ma” “khpbg® Z hg h_ -50- mZ[ebla®] Z g"p abZa
k \nk] _hk ma® mZmbhg*Chp® ~k* ma*mhmzehk -50. ~q\"\"]"]  mazZnh_ -5)--*
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The range land used for the study of this implement was treated solidly.
With an 8 ft. disc one man and tractor pitted 15 acres per day on these experi-
mental areas. Here some little time was involved in getting around experi-
mental plots that would ordinarily not be necessary. On sod land the im-
plement requires much less power than it does on cultivated land.

GrooVER: This type of implement is a lister adaptation. In this study
two sizes of shovels were used. The large shovel made a furrow or groove.
seven inches wide and the small type shovel five inches wide. Horizontal
spacing intervals of the furrows of from two feet to 30 feet were studied.
The narrowest spacing for the large shovel was five feet and two feet for the
small shovel. With the close type of spacing, such as the two-foot interval. a
blade was used to spread and distribute the loose soil thrown up. The shovels
were attached to the blade which was set about an inch above the surface.

With both the seven and five-inch shovels the furrows were four to five
inches deep.

The cost of this type of treatment would depend upon the furrow spac-
ing interval used. The grooving at two-foot intervals costs considerably
more than the pitting operation with the eccentric disc. One reason for this
higher cost is that the contour lines have to be run with an instrument in
order that the furrows will be approximately level. A second reason is that
actual installation is much slower. This, however, would vary, depending
upon the number of shovels used.

Prow: An ordinary moldboard, 8-inch plow was used in the study to
install furrows at various intervals. The horizontal interval varied from
five to 30 feet. The furrow slice was thrown alternately above and below
the furrow; on one way through it would be laid below the furrow, and
above the furrow on the return trip.

KiLLiFer: This was a sub-soiler pulled at a depth of 12 to 15 inches
below the surface and left only a crease visible above ground.

EXPERIMENTAL PROCEDURE

PasTugpes: In 1939 the 124-acre piece of range land was sub-divided
into nine pastures. Six of these were 15 acres each, and 3 were 11% acres
each. In the spring of 1939 the 15-acre pastures were set up to study the
value of furrowing with a large groover and a plow, with the furrows at 30
to 50 foot horizontal intervals. Two pastures were furrowed with the
plow, two with the groover, and two left non-treated as a check. Late in
the summer of 1939, when time permitted. the 11%4 acre pastures were set
up to study the pitting treatment and small grooves at two-foot intervals.
This took two pastures and the third was non-treated for use as a check.

The study of this wide spacing interval of the plowed and grooved
furrows was carried on through 1941. By that time all indications were that
such treatment was having no significant influence on the range production.
Consequently, some of these pastures were put to use in another study referred
to below.
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In 1942 two of the 15 acre pastures that had had the wide spacing of the
plow and groover furrows were pitted with the eccentric disc to check further
on the results obtained from the pitting treatment applied in 1939 on the 11%4
acre pastures. The two non-treated, check pastures included with the original
six—fifteen acre pastures were continued as such for checking the results
from these newly pitted pastures.

The 11% acre pastures, those started in 1939, are herein referred to as
“Group I Pastures” and those pitted in 1942 as “Group 11 Pastures.”

The pitting on the Group I pastures was performed the latter part of
April, 1942. They recovered so well from the treatment that it was not neces-
sary to pamper them in any way and grazing started about six weeks following
the pitting.

GRAZING: Experimental grazing started on the 15 acre pastures in the
fall of 1939. From 1940 on, the grazing on all pastures has been conducted
during the spring, summer, and early fall. The 11% acre pastures were first
grazed as a part of this study in 1940, although the area was grazed after
treatment in 1939, but the pastures were not fenced separately. Prior to the
establishment of this study, this 124 acre piece of range had been a part of a
320 acre pasture. Therefore, the past use of the individual pastures had been
uniform.

Sheep have been used for all of these grazing studies. By using sheep it
was possible to confine these studies to relatively small pastures, thus allowing
the selection of pastures comparable in original vegetation and topography in
order to make comparisons of treated range with non-treated range land.
At the same time enough animals could be used per pasture to avoid undue
effects from individual animal variations.

Records maintained on the station flock of sheep have made it possible
to select nine groups of ewes and lambs each year comparable in age and
weight, so that each pasture had approximately the same number of each age
ewe and lamb, and total weight at the beginning of each grazing season. Each
animal carried a permanent number and after the groups were sorted and
identified, they were placed on the pastures by random selection of groups.

The average of at least two and usually three consecutive daily weighings
was used for the initial and final weights. Each animal was also weighed at
two or three week intervals during the grazing season.

All pastures within a group were stocked at the same time in the spring,
and with the same number of animals; stocking rates were reduced on any
or all pastures when the forage conditions justified a reduction, or in some
instances increased to keep up with the forage production. Between years the
number of lambs to ewes has varied from 120 to 125 per cent, depending
upon the number of acceptable animals with single lambs.

SMmALL Prots: The plots used to study three types of implements and
four spacing intervals for the furrows were situated on a slope of approxi-
mately five per cent. A total of 60 plots were established for four replieations
of 15 treatments. This was a randomized block using the split plot arrange-
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ment for statistical analysis. Two replications were situated on a south slope
and two on a north slope. The plots were 20 by 60 feet in size. The furrow-
ing was done in the spring of 1939. The three implements used on these plots
were the 8 inch moldboard plow, large groover, and a killifer or subsoiler.
Horizontal spacing intervals of 5, 10, 20, and 30 feet were used for each im-
plement and a non-treated check plot for each group of four spacing intervals.
This area was fenced to exclude grazing until the forage was clipped from
permanent transects in the fall. After this clipping was completed each year
the fencing was removed for the winter and sheep were turned into the area
and normal utilization was made of the vegetation each fall.

Two permanent transects were located at random on each of the 60 plots
from which the forage yields were determined. These transects ran the full
60 feet of the plot at an approximate right angle across the furrows. The
transects were 15 inches wide. Thus from two transects and four replications
per treatment a total of 600 square feet was harvested per treatment each year.
The first two years this was done with hand clippers and the last three years
with a small power mower* with brushes and a basket for catching the forage.
The hand clipping took the forage at ground level and the mower at approxi-
mately one inch above the ground. Forbs and grass were harvested separately
except in the fifth year. This harvesting was performed in September or
October as soon as growth ceased for the year.

UTILIZATION STUDIES: Frequent inspections of the pastures were made
to determine the forage condition during the season. Three measures in addi-
tion to observations were used to determine utilization and feed conditions
during the grazing season: (1) clipping the vegetation for comparative yield
data between treatments, (2) height measurements of the major grass species,
and (3) gains of the ewes and lambs as determined by the periodic weighing
every two or three weeks. In determining utilization by clipping, six plots,
each four square feet in area, were selected at random on the shortgrass vege-
tative type on each pasture. For utilization by height measurements, the three
most important species, blue grama, buffalo grass and western wheat grass,
were measured on 20 plots one square foot in size, selected at random on the
shortgrass vegetative type on each pasture. Leaf height measurements were
made for these species. For blue grama and buffalo grass this was an aver-
age of numerous measurements of all leaves whether they had been eaten or
not. For western wheat grass all plants in the plot were counted. The num-
ber showing evidence of use and those showing no use were counted separ-
ately. The average height of each condition was recorded. A weighted aver-
age represents the average height of western wheat grass left at the end of the
season or at any given time during a season.

Factors beyond control sometimes slightly reduced the length of the
grazing season over that which would have been ideal from the standpoint of
this comparative study. However, when this happened, any under-utilization

(*) Journal of American Society of Agronomy, Vol. 4, No. 7, July, 1942, “A Power Clipper
for Mowing Exparimental Flots,” barnes, O.K. and Klinger, Bruno.
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of the forage is reflected in the clippings for determining the amount of
carryover vegetation at the end of the grazing season.

VEGETATIVE StupIES: All vegetative studies on the pastures as well as
the small plots were made on the basis of basal density, that is, the actual
ground cover at approximately ground level. In most cases density and com-
position were read on transects. Each transect was one decimeter wide by
100 decimeters long. A frame one by ten decimeters divided into decimeter
squares was used. A separate frame one decimeter square divided into 1/16ths
was used to place over the large frame to assist in reading density. The actual
cover was read and recorded in 1/16th of a decimeter. Plants of species such
as western wheat grass and annual forbs were counted and the total count
converted to density. For example, it generally required about 400 western
wheat grass plants to completely fill one decimeter where the plants are meas-
ured at the base. Thus 400 western wheat grass plants in 100 decimeters would
equal a basal density of one per cent.

CrippiNGs: To avoid sampling error due to variations in clipped height
all clippings, on all species reported here for utilization and forage produc-
tion were made at ground level. One exception, which has been previously
indicated, is the use of a power mower on the small plots during the last three
vears. This mower harvested the vegetation at approximately one inch above
the ground.

SoiL MoisTure: Soil samples for moisture determination have been
taken in large numbers during the period of this study. Due to the gravelly
nature of the soil on parts of the experimental area, a great deal of variation
appeared in the soil moisture data. To correct for this sampling variation,
a large number of samples were necessary per plot. With as many plots and
pastures as this study included it was physically impossible to obtain suffi-
cient sampling for all plots and all dates to make soil moisture data as reliable
and accurate as the data on forage production. Forage production is a more
sensitive measure of amount of moisture present for any treatment or set of
conditions. Therefore, in general forage yields can be taken as a relative
measure of the amount of moisture available and conserved by any particular
treatment.

TiME oF TREATING: While no comparative data have been collected as
to time of year to apply these mechanical treatments, it appears that early in
the spring is probably best. Pitting done in late March or early April looks
better and seems to do better than pitting work performed during the summer.
At this station pitting on range land has been done satisfactorily in the spring
when cultivated fields were too wet to get into.

EXPERIMENTAL RESULTS
All of the indications from this study are to the effect that mechanical
treatments to be effective in improving range land in this region must be of a
closely spaced type, that is, in the nature of renovating, such as produced by
the pitting or small grooves at 2 foot intervals. In some years and with
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certain types of furrows, such as made by the plow or large groover, a spac-
ing as wide as 10 feet has shown a significant effect on the forage production.
However, from the studies included here the average yield for the past 5 years
shows that any spacing interval greater than 5 feet has had no significant
influence on forage production.

The effect of the closely spaced type of mechanical treatments on the
native range can be summarized as follows:

1. It systematically thins the cover and at the same time leaves a basin
for retaining water. The tillage seems to renovate and stimulate the range
vegetation.

2. With less competition there is more moisture and plant food per
remaining plant which tends toward an immediate response in increased
volume per plant. Less shortgrass competition during the season gives the
midgrasses, principally western wheat grass, a chance to produce and spread.
This increase in midgrasses provides a condition which holds snows in the
winter and results in more soil moisture for early spring growth and improved
forage production for the year; and being cool season species, they utilize
moisture that may be lost to the warm season shortgrasses. Properly utilized
midgrasses provide more vegetative carry-over from one year to another
than shortgrasses and with this increased accumulation of organic matter
there is improved moisture conservation and forage production. The surface
mulch accumulated in 4 years on the pitted and grooved pastures was more
than 200 pounds per acre compared to 72 pounds per acre on the check
pasture.

3. When torrential rains occur during the summer the pits or grooves
hold back the water and the consistently greater amount of grass residues ac-
cumulating from year to year with the increase in midgrasses, materially aids
moisture conservtion. A Y2 to 1 inch covering of the pits provided by well-
compacted stems and leaves, collected over the past year or more has im-
proved penetration and reduced evaporation.

The wider spacing of the mechanical treatments has had little influence
on total production of the treated area. Although the larger and wider spaced
furrows may hold excess water, the disribution is limited to a small portion
of the area so treated.

PASTURES: Group I. Table Il summarizes the grazing results from
Group I pastures (those treated in 1939) beginning with the first year of
experimental grazing, 1940, through 1943.

During the first 2 years the grazing rate was the same for treated and
non-treated pastures. The lamb gains per acre the first year were practically
equal on all pastures. The second year the pitted and check pastures were
about equal, with the grooved pasture slightly better.

In the next 2 years, 1942 and 1943, the 2 treated pastures showed a
definite advantage in animal gains per acre and grazing capacity compared
to the non-treated check pasture. In 1942 the 2 treated pastures support
5 per cent more grazing than the check pasture, and the grooved pasture pro-
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duced 10 pounds more lamb gain per acre, and the pitted pasture nearly
6 pounds more than the check pasture. In 1943 the treated pastures supported
36 per cent more grazing and produced 12 pounds more of lamb gain per
acre than did the check pasture.

The average for the first 4 years for both treatments was a 11 per cent
heavier rate of grazing and nearly 6 pounds more lamb gain per acre per year
than the check pasture produced.

At the same time that these treated pastures produced more lamb gain
per acre and supported a heavier rate of grazing, more vegetation was being
left on the treated pastures. Blue grama and buffalo grass, the major species,
was being grazed to approximately the same height on all pastures. This is
shown in Table III. Table IV shows the amount of grass left in pounds per
acre on the pastures at the end of the 1942 and 1943 grazing seasons. The
reason for the greater volume of carryover at the end of the grazing season
on the treated pastures, which were grazed heavier, is that western wheat
grass, and species other than blue grama, had increased in number as a
result of the treatments; also there was an increase in volume for all species
including blue grama and buffalo grass. Figures 3, 4, and 5 show the appear-
ance of the pitted, grooved and check pastures at the end of the 1942 grazing

season. These pictures are of the shortgrass vegetative type, the major type
~in this area and on these experimental pastures.

TABLE III

AVERAGE LEAF HEIGHT OF THE 3 MAJOR GRASS SPECIES AT END
OF GRAZING SEASON AND PER CENT OF WESTERN WHEAT PLANTS
SHOWING EVIDENCE OF USE

GROUP I PASTURES

Ave. lear ht. leit;
inches above crown Ave. leaf ht. left; % of western wheat
Range treatment blue grama and inches above crown plants showing
buffalo grass western wheat evidence of use
1942 1943 1942 1943 1942 1943
Check; Pasture No. 8 NERS 1.29 1.82 3.47 959, 34
Pitted; Pasture No. 9 .83 in. 1.30 3.60 5.08 719, 6
2 ft. Grooves; P. No. 7 .73 in. 1.54 3.00 4.28 % o <88

The leaf height measurements given in Table I1I show approximately
the same height for blue grama and buffalo grass on all pastures at the end
of the grazing season. For western wheat grass the average height is appre-
ciably less on the check pasture. The percent of the western wheat grass plants
on the check pastures that show evidence of use, is appreciably higher than
found on the treated pastures for both years.
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Figure 3—Check pasture No. 8—Showing the amount of carryover vegetation on the major
vegetative type (shortgrass type) at the end of the 1942 grazing season.

Figure 4—Pitted Pasture No. 9—Showing the amount of carryover vegetation on the same
vegetative type as Figure 3, at the end of the 1942 grazing season. This pitted pasture even
supported and produced more grazing and animal gains than the non-treated check
pasture,



Figure 5—Grooved (2 ft.) pasture No. 7—Showing amount of carryover vegetation on the
same vegetative type as Figure 3 and 4 at the end of the 1942 grazing season. This grooved
pasture even supported and produced more grazing and animal gains than the non-treated
check pasture.

Table V summarizes the vegetative studies made in 1941 on the 3 pas-
tures in Group I. 1941 was the third year after treatment. The first part
of Table V is the weighted average basal density of all vegetative types in the
pastures and the second part is the average density of the shortgrass type only.

The total density of all perennial grasses is 30 to 45 percent lower on
the treated pastures compared to the non-treated. This, to some extent,
accounts for the greater forage production of the treated pastures, due to
more moisture and plant food available per plant. The lower density on the
treated pastures is due to the shortgrasses, blue grama and buffalo grass.
All other perennial grasses have increased in density since the pastures were
treated by a total of approximately 60 per cent, compared to the density of
the same species on the non-treated pasture. No appreciable difference in
composition existed between these pastures prior to treatment. The most strik-
ing change occurred on the shortgrass type with an increase of over 100 per
cent in western wheat grass on the treated pastures compared to the non-
treated pasture.

The average density of forbs on the treated pastures was about 25 per
cent greater than on the non-treated pasture.

As the density readings given in Table V indicates, there has been
little revegetation of the pits or grooves. This was still true at the end of
1943, the fifth year after treatment. This appears to be an advantage in that
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ma™__Mnh_ ma™mk~rZmfrghy _hkZ ~ikhjn\mbhg Zg] \hfihlombhg aZl \hg)
mbgn”mhbfikho® ~Z\a rzZk* Rbma*gm”do” ko *"mZmbhg¥Zii*Zkl mazZm
marhfi*mbmbhdn_ma‘tahkm kZII™l fb*am k™ nerbgZ \hglbmbhgbfbeZkmtmazm
ikbhk mhmk”rZmfrgm*

70MRMN8%OZ[e”"QDInffzkbs®  ma™~kZsbg' ]Zmz_khf Bkhni DDZI)
mnk~%ibmnig<ikbe(-50.&* Oa”lmn]r hg ma™ iZImnk® pZ ImzZkm’Hg-50.
mhh[mZbgZ]]bmbhgZleg_hkfZmbhgg maMehl*er lizZ\"] mri* h_ f\azZgb\Ze
mkAZmfAgrdph iZImnk” prk® ibmmAnaeZmmiZkmh_  ikbe(-50.( Zg] mph
iZ mnk~e”_ghg)mk*Zm~™eel iZzImnkNaz] [“g ngl*k ~qi*kbfrfgmZekZsbg
pbm&]*"gmb\2&Zm~h_nl* _hkmanzZim/ r"zk* Oa“k™ nem*thg mkZmfazZm
ma’mp kM \hfizkZ[e”  bg kZsbg™ \Ziz\bmrikbhk mimatbmmbg™

Oa” hbdhblmnk™\hg]bmbhgp™k” fhk® _ZohkZ[efa™rg ma’ibmmbgZ
lhg® hg manIniZz mnkNmaZgbg -5/5 patg Bkhni DiZ mnk” prk™ mkAZmA*
<D, Jnkbg" HZr( -50.( \hg b]*kZ[e"ik™bibmZmbpg k"\"bo”]( pab\a [*g")
_bmmia™ g~per ibmmAEZImnk/*

BkZsbg'iImzZkmHg Ze® h_ma™ iz mnk zZ[hnm2 pMdl Z_mANkatbmmbg™
Oaribmm”Zg] ghg)mk "ZmZImnk/ p~k™ Imh\d?] Zmman Zkg”kZmZg] _hkma®
Zkg™e"g mah_ mbf** HZgbfnf  nl® pZ fZ]* h_ma’ghg)mk*Zmig mnk»
[*_hk™k"thobg™ mata™Mi*  Oa”ibmmAEZ mnk~ghmhger AjnZe”] ghg)mk~rZmA]
iZ mnk~bg'kZsbg kZmMma® bk Zk( [nmikh]n\"]  fhk® eZf[ “Zbgitk Z\k~
Zg] aZ] eb’amédhk® oM~ mZmbbif @mma™g] h_ma”kZsbg' ~Z hg*

DgOz[e"QDmatZIimnk gnf[*k  bglb\Zmk~eZmbib* bmbhg* nf[*k -(

. Zg] I Z]chbg(Zg] gnf[*k 1 >X*izkZm”]_khf / [r Zghma™kL Z\kNiZ mnk»
n~ _hkZ]lb__"k~ginkih »*

Dgma”Mhg] rzk h_matmn]r maNbmmAgZ mnkMaz] , fn\a fhk»
_hkZ'» mazgma~ghg)mk"Zmi¥ mnk” maZmnpzZ g™MiZzkr mh mh\dmanf
arZob"k*Ahk manN*"Z hg maNbmmANEZ mnk \Zkkb” 42 a™i ]JZr  ick Z\k?N
\hfizk”]  mi5 _hkmaghg)mk*ZmA(b__ "~k g\Vh_Z[hnm1 i"k ~gnmbg_Zohk
h_maNbmmAZImnk™* Oan eZf[ “Zbg Jb__~k~g\"Zthngm~] mh-/ A( ihng]

i"k Z\k"bg_Zohkh_matbmmiZ mnk(Zg] Zmatzf* mbf 11 irk \gmfhk?
oM mZmbfrg pfbtampZ e _mnma™g] h_ma”kZsbg® ~Z hg hg ma’ibmm?]
iZ mnk"I*

Oa” Zo"kZ™_hkman rZk lahp Zg Z]JoZgmZ /bg_Zohkh_ma’ibmm?]
iZImnk h_Z[hnm-/ i"k\*\gm_hk’kZsbg \Ziz\bmr(Z[hnmb5 ihng] hk.1 i7k)
\Wgmfhk®  eZf[ “Zbgitk Z\k” Zg] -4 i"k V\gmfhk® oM "mZmbbk¢@_ @nmma™\g]
h_ma~kZsbg" "~Z hg*

Oa” 'k"Zm”~KZbg ik anZ] Zg] i*k Z\k™ hg matbmmANEZ mnk fZr [»
Zmmkb[nmi ~o”kZe Z\mhk*Oarth  nbfihkmZgnitbg'6 %-&="mm™Zker_""]
In® mhik ~g\ h_fhk* h_maNhhe "Zhg i™b na Z p* m"kgoa™Zm
'k * %.&="mmAdkgmnk*h_"kZ ~* %/&0Oa” _hkzZ~k~Zbg"] kMg eZm”"k
bgmma” nff*k  hg mabmm™MNZ mnk~* %0 Bk*"Zm~khenf* h_ "] pab\a
Zeehp"|Z a~ZobNkZmh_"kZsbg™

Akhf OZ[e™ DDbnpbee[® ghm~mazZma’Zfhngmh_o"N " mZmbkg i_m~"k
ma” bkmr*Zk h_"kZsbg pZ Z[hnmma” Zkg*hg ZeéZ mnk”™* Dgma” Mhg]
rZk Z_m~na’ibmmbg'™b” hmatknaZden” "kZfZ Zg] [n__Zehkz aZ]
bg"k"Z] hg ma"mk*"Zmid mnk~Zg] ma’ohenf* h_\Zkkrho”k oM *"mZmblzgn
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ma*~g] h_ mat ~Zlhg lahpl Z \hkk® ihglbg" bg\k"zZI"*  Akhf OZ[e® QDDDbm
pbee[® ghm”] maZzmaa®b’amh_[en® 'kzZfZ Zg] [n__Zeh'kzZz e"Zo™ e™ nZmma’
Agl h_marI"Z hg pzZl k“eZmbo”erbfbeZk hg ZeeiZz mnk * Ahk p* m”kgpa“Zm
'kZ  matZo"kzZ™ a“bame”_npZl .3 mh/l ik \“gm k*Zm”k hg ma’ibmm~]iZl)
mnk? Zg] pbma_"p”k ieZgml lahpbg™ “ob]*g\* h_n ™

QM *mZmbo™ mn]b”N prkr fZ]* bg Ener( -50.( Z[hnm / fhgmal Z_m”~kma®
ibmmbg”hi*kZmbhg* OZ[e® D  nffZkbs/ ma”* [ZIZe 1*g bmrhg Z p“b'am”]
Zo"kzZ'~ _hk Zeemri®l pbmabgmantiZzimnk® Zg] _hk ma® ahkm’kzl mri* hger*

Oa® mhmZ& Zel*glbmr h_ Zeei*k*ggbZe “kzZII®* hg maibmmA]iZImnk™ /
fhgmal Z_m~kmkAZmfrgpZl Zlhnm 14 i*k \"gm h_ ma“*mhmZeg ma”ghg)mk*Zm"]
iZ mnk™ Chpfo*k mat]?g bmrh_ Zee it b» EUCJRDIU&GN ‘kzfz Zg] [n)
_Zeh'kz pzl hger /, "k \“gmehp*k hg ma*mk*Zm"jZImnk® / fhgma Z_m"k
ibmmbg™

Jg ma® ahkm'kZ | oM mZmbo/mri* hger( ma*mhmZég bmrh_ Zeei*k"ggbZe
'kZ AN hg ma*mk*Zm?ZImnkN /[ fhgma  Z_mMNmamkrZmfrfgm(Z Zhnm 2, %k
\"gm h_ ma®mhmZgg bmr~gb mbg hg mablmri® hg ma”ghg)mk*"Zm~JiZImnk® Zm
mazmmbfr*  Chp~o”k(  hg mabloM*mZmbomrit Z fhk*  kZib] k™Mho™kr Zg] bg)
\KAZ "~ bg pAlm~kg pa”Zm “kZIl  pZlI mZdbg iez\"*

=r -50/ ma"]*g bmrh_ i"k"ggbZe ‘kz ™ hg ma*" -50. ibmm~]iZ mnk~
pZ ZiikhgbfZm”er bg ebg” pbmama” k*eZmbo’lb__ "k*g\N [*mp™Mg  mkrZmANZg]
ghg)mk"ZmMkZg™®r Z ahpg bg OZ[e®  _hk mariZ mnk® h_ Bkhni =>*R" m~kg
pa®Zm'kzl azZ \hgmbgn®] mhbg\k*Z ~ bg J*g bmrZ Z k™ nemh_ ma*mk"Zmfrgm*

Ab'nk® 2 Zg] 3 ahp Z ob™ h_ibmm"]iZ mnk* Vh*- Zg] ghg)mk"Zn
iZ mnk* h* * Oan™ ib\mnk® p°k* mzd*gg”Zk marg]l h_ ma™'kZsbgw ~Z hg
bg -50.( Z[hnm O fhgma Z_m~kma”ibmmbg hi*kZmbhg* Oa® ‘kZsbg™ kZm"pzZ
AinZe hg [hma iZ mnk"*

>ebiibg™ Imn]bM hg ma™ iZ mnk? bg -50. Zg] -50/ ahp maZnfog
mahn’a ma* *glbmr pZ ehpk hg ma”ibmm?]iZ mnk” \hfizk"] mh ma” ghg)
mkAZmAiZImnk®  ma® _hkZ™» ikhjn\mbhg pZ “k*"Zm"k* Oab pZ bg ebg” pbma
ma”®'kZsbg® k™ nemZg] nmbebsZmbhgn]b*

Ab’nk® 4 Zg] 5 beenlmkZnmha™”__™mbo™g”Nl h_ fb]'kZ N bg ahe]bg
[Z d ghp ]nkbg® ma“pbgm”kZg] likbg™ Ab'nk* 4 b ma ibmm”]iZ mnk”bg
Bkhni D bg ma® ikbg® h_ -50. Zg] Ab'nk® 5 b ma”ghg)mk"Zm~]iZ mnk” h_
Bkhni DZmmanzf* mbf** =hmaiz mnk® aZ] ["g ‘kZs"] Zmma® Zf* kZm”“ma®
i"k\"]bg" AZ hg* Oa” ibmm"]iZz mnk*pbmaZzZ ab’a“k ]*g bmrh_ ma"fb]'’kz n
aZ] Z “k"Zm"k\Zkkrho™k h_ oM mZmbhgg] a”e] ma® ghp* Oa* ghp [e™p h__
ma’rghg)mkrZmA]iZz mnk*™MzZn " ma*k"pZ ghm”~ghn'a h_ ma"fb]kzI o)
mZmbhg"*"gm mhahe] bnbgiez\"* Oab Jb_ "k"g\* bg ghp ab]( Zg] fhb mnk*
Z[ hk[*] ]Inkbg" mab izkmb\nezkpbgm~kzg] ikbg" fz]* Z ]b__ ~k"g\"™ h_ ho”k
0, ik \"gm bg ma” hbefhb mnk*ZozZbeZ[e”_hk ikbg" ‘khpma( bg _Zohk h_ ma»
ibmmAliZz - mnk~*

@IDE NBCEBROOMTRS4™ k" ne _khf ma”'kzZsbg® mkbZehg mariz )
mnk _nkkhp"] pbmamatiehp Zg] ‘khho“k Zm/, mhl, _hhmbgm”koZel ahp gh
A Mmhg matkZsbg® \Ziz\bmr hk ZgbfZe “Zbg ]nkbg® mab1 r*Zk i*kbh]*
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A23<6 C::
<Q@M<B@G@<AC@DBCOJA OC@/ H<EJM BM<NN NK@>D@&O @I?
JA BM<UDIB N@<NJI <I? K@M>@I0 JA R@NO@MIRC@<0O KG<ION

NCJIJRDIB @QD?@I>@JA PN@
BMJPK DDK<NOPM@N

<o™* eNZ_am*e™_m7 <o™* eNZ_am* # h_p~im~kg
Dg\a®l Z[ho™ \khpg e”_mbg\anl pa”Zm ieZgml
MZg'» mkAZmfrgm [en™ “kZfZ Zg] 1IJUM KWU\T lahpbg™  "Qb]*g\"
[n__Zeh “kZIl p~Nm~kg patZm h_ni®
-50. -50/ -50. -50/ -50. -50/
>aMd7 KZImnk” Ih*. *2- Dg* -*04 e, 1*-, 42# 11#
>aMd7 KZImnk” |h*1 *2. Dg* -*0- 1, *, 51# 4-#
<o"kZ*~ *2- Dg*ienl -*01 >, *3, 5-# 24#
KbmmA&KZImnk” Th*- *4, Dg* 0 0*-, 0*1, 1.4 0,#
KbmmA]KZImnk” 1h*/ *2- Dg* -*/5 -*2, *5, - 32#
<o"kZ*" *3, Dg*ienl -*3- *5, /*3, 32# 14#

Oa” iZ\bg® bgm~koz#l ikho®] mh” mhh ZkZiZzkmmhaZo Zgr b'gb_b)
\Zgm™__Mning ma’‘mhm#é]n\mbhg h_ma’kZg™* eZg] bg mabzZk"Z* Oa”* _hkzZ™"
ikh]Jm\\mbhg _b nk"l k?ihkm”] bgOZ[e” _hkman Zf* bfier~gml pbmaiz\bg®
bgm~koZai mh/, _"Mnm*_bgbm/dfZk hnmma’k” neml khf ma™kZsbg™ mkbze*

H<GG KGJON* Dgmablmn]r h_/ bfierrgml pbma iZ\bg> bgm”~koZe
_hkma” nkkhp Z\hfizkb hg bl fZ]* pbmaghg)mk"Zm#zg~* Oa” iehm( Z
ik*obhn er "\kb[*]( p"k" IbmnZmMg Z 1 i*k \"gm ehi® niihkmbg™ Z fb])
‘kZI mri® h_o™N”mZmbhg* iehp( “khho™k Zg] dbeeb_fk n[lhbe”k p"k” n 7]
pbma nkkhp bgm~kozél 1(-,( ., Zg] /, _"m*

oz[er nffZkbs®  ma” hkZ'~rb™e]l _hkma”*l rzk i*kb ] _hk~Z\a h_
ma ® mk*Zmfrgmhfizk”]  mhma’rb™e] _khf ghg)mk"Zm’KZg~* Oa” rb D]l
ZKNZo™kZ N _khf mkZg\ml khieb\Zm7 4 mbfr itk mkAZmfrgidg] Z mhmaZk)

mMZkrZh_2,, jnZk™ _"Mnirtk mkAZmfrghz\a rzk*

=r ma”ZgZelbl h_oZkbZg\"ma™ ]ZmZ aho maZmma’tiehp Zg] “khho”k
ZkN b’gb_b\Zgmd*mm~kmazZgma~dbeeb_"khk bg\k*Zbg® _hkzZ™» ikh]Jn\mbhg*
Oa" Jb__~k"g\* [*"mp™Mg manehp Zg] Zkhho"kpZ ghmib’gb_b\Zzgm*

Oa” Zo"kzZ'~ _hkma”l rzk lahpl ma™l _hhmiz\bg™ bgm~koZehk mar
iehp Zg] ma~khho”k k* nem”bg Zg bg\k”"Z” bg mhmzé&kzZ” ikhjn\mbhg mazZm
pZ ab’aer b'gb_b\Zgil \hfizk"] = mhma*rghg)mk*Zm~Neh hk Zgr hma”k
iZ\bg® hk bfierfAgm* , hma~kiZ\bg™ WbmanaZiehp Zg] “khho”k ikh]n\"]

Z b’gb_b\Zgtmg\k"ZI* bg _hkZ'~ rb”e] Zo™kZ™A] _hkma™1l rzZk* Oa” dbeeb_ "k
Jb] ghm b’gb_b\Zgmég\k”ZI* _hkZ™» ikhjn\mbhg Znizgr iZ\bg® bgm”koZekh
bg" Zgr rZk h_ma” mn]r*

Ahk ma” bkm ~Zkh_ma” mn]r( -5/5* ma/mk"Zmfrg ikhjn\"] gh b’gb_b)
\Zgmbg\k"ZI* bg _hkZ'~rb*e]* Gbd"pb ma*k’pZ ghmz b’gb_b\Zgikf‘In\mbhg(

\hfizk”"]  mhma~ghg)mk*Zmiehm( Z Z k* nenh_ ma”]b mnk[Zg\™ h_ ma*
_nkkhpbg™*

?nkbgZ ma”® \hg] r"zZk( -50,* ma’iehml_nkkhp”] pbmama™NJIMT ahp”]

Z b’gb_b\Zgig\k"Z” bg _hkZ ~ikh]Jn\mbhg Wom&Ze& iZ\bg® bgm”"koZe®a
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1 _hhmiz\bg™ pbmama iehp pzZ Ib'gb_b\Zgmef*mm~imaZgma™ghg)mkZm?]|
iehml Zg] Zeehma™Kiz\bg'l pbmama”iehp( "khho”k Zg] dbeeb_"Rg\"im _hk
ma™ _hhnlizZ\bg™ pbmama”~khho"k* Oa® 1 _hhmiz\bg™ pZ ma’hger liz\bg®
bgm”koZgbmama”*GOMMSIgéb\a Ib'gb_b\Zgmebg\k”Z”~] ma”_hkz'~ ikh]n\)
mbhdg -50,*

?nkbg” ma”mabk]r*Zk( -50-( ma™NJIMTZg] ma"GOMMSRE" ma”hger
bfierfA\gm  maZikh]n\"]  ZIb'gb_b\Zgmeb a’k rb”e]* Ahk ma~khho”k bfie”)
fAgm hger ma®l _hhnliz\bg™ bgm”~koZe_ma” nkkhp ahp”] Z b'gb_b\Zgm
bg\k*Z” Z \hfizk”]  mhma’ghg)mk*Zmi¢hmlhk ma~,( .,( Zg] /, _hhmiz\)
bg® bgm™koz®a™ 1 Zg] -, _hhniiz\bg® bgm”kopdmanatehp _nkkhp ahp”]
Z b’gb_b\Zgtmg\k"Z "*

?nkbg” ma”_hnkma*zk( -50.( hger ma*l _hhniz\bg™ bgm”koZ®mmaman
GOMMRES) ma’NIMTlahp?] Zrb”e] Jb__~k~g\* b gb_b\Zgm&*Zm~kmazgna®
ebhg)mk*Zméhml*

?nkbg” ma”_b_me&zk( -50/( ma”l _hhniiz\bg~ bgnkoZepbmamaNJMT
azpn] Z rb*e] ]b__"k"g\" Ibgb_b\Zgmelk Zm”~kmazZgma”ghg)mk ZmAehml*
Oab pZ marhger bfierfAgm Zg] iZ\bg® bgm”koZeaZijb] b 'gb_b\Zgmémnm)
rbre] ma’ghg)mk ZmA¢hm _hk mazmzk*

Oa” 1 _hhmiz\bg™ h_ma”" nkkhp pbmama’NJMTpZ ma*hger mk*Zmfrgm
maZiahp®] Z b'gb_b\Zgig\k ZI* ~okr rZk _heehpbgma™”~Zk h_bgmZeeZ)
mbhdp_ma”_nkkhpl* Oa® NIMTpZl ma’hger mk*"Zmfr\gmazZnahp”] Z b'gb_b)
\Zgmbg\k"Z* bg _hkzZ'~ ikh]jn\mbhg pa®g ma® nkkhp p~k™ Zmma”., Zg] /,
_hhnbgm”kozZ&hp”o”k mabpzZ bghger - rZk hnmh_ma™ r*Zk * Oph rZkI
hnmh_ma™(ma”, _hhmiz\bg™ h_ma‘ehp _nkkhp ahp?] Zrb”e] lb_ "krg\h
b gb_b\Zgmé&k~Zm~kmazgma’ghg)mk*Zmig¢hmil*

Rbmama’"GOMMSE@"L _hhniiz\bg~ pZ mathger iZ\bg~ bgm”koZeaZm
ikh]n\"]  Z rb”e] Jb__~k~g\™ b gb_b\Zgmdfmm~kmazZgma”ghg)mk*ZmAghmi
Inkbg™ ma’l r*zk h_ma’tmn]r Zg] mabh\nkk”] 0 r*Zk hnmh_ma™*

ik*obhn er ImZm~ma~dbeeb_~Zbe mhikh]n\*  Zgr b gb_b\Zgrib_)
_"k*g\* bg mamhmzékz ™~ ikhjn\mbhg*

Oa” Zo™kZ~ rb™e]l ho"k ma™ r*zkl ahp maz@d b'gb_b\Zging\k"Z" bg
mhmzekz™» ikhjn\mbhg pZ h[mZbg"]|pbmama®l _hhmiZ\bg™ bgm”kozZe bg"
ma’/NIMTZg] ma"GOMMSEDgmabZo™kZ™» gh hmaMmkrZmfrgikh]n\Y]  IbY)
gb_b\Zgik nent

OZ[e® D nffZzkbs® marrb™e] h_itk~rggbZe'kz  Nzkzm”_khf man
mhmzZbkskz | Zg] _hk[ bgOZ[e" .

Ra”g i"k*ggbZe'kz b\hg b]*k* Zehg”bnpZ _hng] maZinger ma™l
_hhmiz\bg™ bgm”koZgbmamaNJIMTikh]n\"]  Z b’gb_b\Zging\k"Z” bg ikh)
Jn\mbhg _hk ma”"0 r*zZk Zo"kzZ'~( Z \hfizk"] mhma”rb*e] _khf ma”~ghg)
mkrZmA&hm* Oab iZkmb\neZknk"Zmfrgni“gb_b\Zgméeg\k*Z*] ikh]n\mbhg bg
Aorkr rAZk Ag\vim mat_bkmrZk ma’mkAzZmfrgnd k™ inm bg*

Dg-50, ma”l Zg] -, _hhmiz\bg> Wbomana*GOMMSHE®Dgb_b\Zgmé)
\k"Z A i"khggbZe'kZ  ikh]jn\mbhg Zemahn'ana’rb”e] _hkma”™, _hhmiz\bg
[zkrer kAZ\a] ma’ihbgmkAjnbk?] Zmma™ i*k \*"gme™~eh_ b’gb_b\Zg\"*



Ab’nk” 2)KbmmA]iZImnk® Fh* -* Kb\mnk~ mZd~gg~Zk ~g] h_kZsbg' 1"Zlhg( -50.(
Zefhlm O fhgmal Z_m~kbmmbg™*

Ab'nk”N 3)  hg)mk"ZmAliZImnk? Th**  Kb\mnkmZd~glzf*  mbfr ZI Abnk” 2*
Oa” “kZsbgk kZm™jnZe X[-50.*
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Ab’nk” 4)KbmmA] iZImnk” 1h*5*  Kbmmbgbg\kAZIY] mar]tg  bmrhk fb] Kz

Zg] Zeehp?] zZ
“kr"Zm~k \Zkkrho"k hk oM~ mZmbhgpab\a a”e] Ighp bg ieZ\»* %Kbmnk~l bg Abnk® 4 Zg] 5
mzZd~rg eZk\a -( -50.*&*

Ab’nk” 5)lhg)mk*"Zm”]  iZImnk® h* 4* RbmamanIzf* kZmh_ nl* ZI iZImnk® bg Ab nk” 4 man

ghkfZze J~glbmr h_ fb]'’kzl  ~l pZlI ghmin__b brAgmmhikhob]® Z \Zkkrho”k mhahe] Ighpl Dg
ieZ\"* %=Zg] hk Ighp g”Zk "\ gm”k bl Z gZkkhp mkZgl™\mpa~k® ‘kZsbg®  pzl "g\en]‘*&

Dg-50- ma’i“k*ggbZe'kZ | rb”e] _khf Zeéd iZ\bg~ bgm”koZe@bmama~
QMMRE(@khZ\a®] mathbgmg™" Zkr mh[* b gb_b\Zgmék"Zm~kmazZgman
ghg)mk~Zmighm* Chp”o™k( hger ma™l Zg] ., _hhmiZ\bg~ Zk"Z\mnZeeab'a
“ghn’a mh[* b’gb_b\Zgm*th Zmbl_Z\mhRgieZgZmbhgZg [* "bo”g _k ma
., _hhnmbgm~kZeh_ ma” nkkhp zahpbg™ ni bgmabhg” rzk*

Oa” dbeeb_“k n\"]

gh b’gb_b\Zgrh _Mmhg ma’rbte] h_ i*k"ggbZe
'kZI Inkbg® Zgr rmZzZk*
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A23<6 E
>JIOJPM  APMMJR NK<>DIB @SK@MDH@IO)OJO<G AJM<B@
KMJ?P>0DJI -5/5)-50/)KJPI?N K@M<>M@(<DM?MT
Ankkhp NiZz\bg® Dgm”~koZe
TZk Dfierfrgm >a™d <o™*
1_m* -, _m* ., _m* /, _m*
Bkhho”k -,.*3 -/1*0 -10*1 -02*0 -,0*5 -.4%4
-5/5 Kehp -,5*5 - -[-*2 -/5*4 -04*0 -.4*0
FeeeeD"k -, 4% 5/*1 - 43*5 50*2 53*
Bkhho”k 34/*1! 1-3*4 02-*5 02/*, 0-1*1 1.4*%
-50, Kehp 433*/! 12.*3! 1.-*$ 1-1*1$ 1/1*0 12.%,
Feeee_"k /11*1 /,2*4 /,-*4 4.0 1-I*5 - x-
Bkhho"k -,54*/$ 510*5 523%/ 5-*4 525*3 54,*.
-50- Kehp -.2/*1! -,22%-! 434*2 5-0*- 4,/*1 541*.
Fe-ee_"k 4-5*4 33.%4 33-*3 4-0*. 3--%/ 333*5
Bkhho”k 4-*4 231*2 3/3*1 335%/ 24-*, 3/3*.
-50. Kehp 5..*0 2-*4 3,-%, 13,*- 034*4 213%,
Feeee_"k /1%, 050%/ 040*5 10,*- 1,2*0 1--*3
sWuuU[MW 01.*- /0,*2 111*4 0.,*4 10/*, /4.
-50/ Kehp 0.5*5 1,4*0 1-4*4 1/0*1 .5/*/ 112*5
Feeee_"k .15*5 .03*5 13*1 1 J0*1 A%
1 rk* Bkhho”k 205*5! 1.0*5 1/1*0 100*- 1,.*4 11-*0
<o"* Kehp 3.,%2! 1/.*1 1-* 050*0 0--*5 1/1*5
Feeee_"k 0-1*/ 141*- 141*2 /51%, /3.*- /45*4

z<m ma” 1# e”o”e(rb™e] DI Ib’gb_b\Zgmer ab’a*k mazZg \a™\d iehml rb”e] *
zz<m ma” -# e”o™e(rb™e] Dl le’gPe\Zgmer ab’a*k maZg\a™d iehml rb”e]*
Tb~e]l pbmagh Zlm~kbld Zk» ghm eZk» ~ghna  mh[* Ib'gb_b\Zgmer [*mm”~kmaZg ma” \a™d
iehml rbe]*

A23<6 E:
>JIOJPM  APMMJR NK<>DIB @SK@MDH@IO) K@M@IID<GBM<NN
KMJ?P>0DJI)KJPI?N K@M<>M@ (<DM ?MT
Ankkhp NizZz\bg~ Dgm”~koZe
TrZK DfierfAgm >and <o™*
1_m* -, _m* L o_m* /, _m*
Bkhho”k -,.*3 -11*3 -1-%, -02*- 52%/ -.2%,
-5/5 Kehp 55*5 -1 -1-+2 12/ -03*1 -.0*-
F-eee_"k - 4% 5/*1 -*2 43*5 5.0 52
Bkhhok /52*0! 121*2% 104*, 1-1*5 24 113*.
-50, Kehp 0.,*3! 4,%5 1,2*. /03*, .00*3 /-5*5
F-ee-D"k -*0 -54*3 .,5%1 -43*, 2% ,2*0
Bkhho”k 14*$ 103*3 154*$ 1/1*5 1,1%2 11/%1
-50- Kehp 1/,%1 /5,*. 0-5*. 0./*- 141%, 0.5%1
FeeeP"k /133*, /1% 121, 1-4%5 /10%, 117
Bkhhok 021*5 0/.*0 051*, 052*, 02,*- 025*5
-50. Kehp 054*41 [0/*- 140%, /10*0 /-0%0 134*5
Feeee_"k 1,4*, 1,*3 /--*, .50*0 4/*3 /%
0 rk* Bkhho”k 142%/ 125%4 /54%, 13/%, 11+, [3-*2
Y2[m Kehp 143%/1 .35*4 ¥ [-1%. 3.5 [-1*
E-e-PAk 1+ 2%/ 02*5 x /5%, 5%
$<m man” 1# e”o”e*rb”e] DI Ib'gb_b\Zgmer ab’a*k mazg \a™\d iehml rb*e] * )

zz<m ma” -#
Zg] pMII

mBfll

eno™e(rb”e] DI le'ge_e\Zgmer ab’a*k mazZg \a™d
p"k™ ghm azZko™Nm”?] INzZkZmner -,

-50/*

iehml rb”e]*
$9hmzZeb”e] lahpg

DgOZ[er 2.2
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A23<6 E:

IPH=@M JA AJM=N K@MO, GDI@<MA@@»-&DI -50- JI OC@
DHKG@H@I0<I? APMMJR NK<>DIB KGJON

Ankkhp Dfiefrgm6

liz\bg™ Bkhho"k Kehp Fee-e "k <on*
1 _m* 1- iezgml 14 .0 00
_m* -5 iezgml 10 /- /1
_m* .. iezgml 0O- /- /-
/, _m* /- iezgml /, 00 /1
>a™d /1 ieZgml 0- 5 /1

%D& 0, _m'MmZi® pZl Imk m\a”] Z\khll iehml Zg] Zee_hk[l mhn\a®] p~k* \hngm~]* < \hngm
pzl fz]» hg _hnk k*ieb\Zmbhglh_ ~Z\a h_ Z[ho® mk~Zmfrgml*

Oa™ ]ZmzZbgOZ[e® Zg] Dbglb\ZmmazZma™ _hhmizZ\bg® bgm”kozZe
cnimZlhnmZ _ZkZizkmZl _nkkhpl \Zg [* iZ\"\] mhh[mZbgZ b gb_tZgnbgy
\k"Z ~ bg _hkZ» ikh]n\mbhg* @o”gZnmabliZz\bg® bgm~koZea’D "k Zfhngm
h_]b mnk[Zg\* Zg] fzZDe”k_nkkhp fZ]* [r ma™~khho™k _Zbe mhbg\k*Z»
mat*k*ggbZe'kzl ikh]n\mbhg _hkma® r"Zk Zo"kZ ~*pabe”ma’iehp pbmebml
eZk~k_nkkhpl o] b gb_b\Zgmég\k"ZI* ma’i~k~ggbZe'kZ ikh]n mbhgbma
ma”l _hhmiz\bg~ bgm~koZm"g Zo"kzZ'*] _hkma™ 0 ~Zk* Ra“g ma’mhmZe
ikhln\mbhg(mazim _hk[l zZg] “kzIl( b\ng b]*k"] ma™ _hhmiz\bg~ bgm~koZe
h_ma”~khho”k _nkkhpl k* nem”lbg Z b’gb_b\Zging k*Z~ bg mhmaich]n\mbhg
Z \hfizk]  mhmhmZé]n\mbhg hg ma”ghg)mk*Zm4¢hm*

Oab mk~g]b bgebg”pbmama”k* nemh[mzbg"]_khf maNZ mnk* mn]b”
pa*k® Z IfZee “khho”k bl nl"] pbmaZ lizZ\bg® bgm~koZe . _"npabla aZ
\hg bm~gmég\k”ZI"] ma”mhmzZe p~eeZl maN*k*ggbZe'kZ ikhJn\mbhg*

OZ[e® DDkMhkml ma”_hk[ \hfih  bmbhg§_ ma”l fZee ie m bg -50-*
6WiikhgbfZm”~eb, i“k \V"gmh_ma” hk[ _hng] hg ma™ ieh p"k* ZggnZel*
Oa"k"eZmbdkhihkmbhg ZI pfeeZl ma’mhmgef[*k h_ma™ ]b__~kgmZggnZe
AMbMN \azg™™  \hglb]*kZ[er _khf r"Zk mh ~Zk* mma”mbf ma™ k*Z]bg
pk™ fZ]N bg-50- ma’itk\gmz'~ \hfih  bmbhg_ma” _hk[ pZ Z _heehp6

KhNink'kzl %G iblbnf ZitmZenfe * %+,
KeZbg KeZgmzbgpKeZgmZink abl& S S+
Zel" HZeehp %HZeonknf \n\\bg"nf& 5*4 %
=A"Zkimb\d  %GZiineZ h\\b]*gmZet& 1*3$E
GZf[ jnZkm”k %>aghihlbnf Ze[nf > *>U
Hb \"eeZg™hn */ o

Oa g bmk~Z]bg® fZ]* h_ma~kz ~ hg ma™ ieh p~k* fZ]* _hk
uZ\alimb”®  [nm_hk[k*obmrma” ZkM"\hflbg®] bgmhahkm'kzl Zg] fb]'kZI
>[ OZ[e" $DDD*

6WelninkMhglbmbhg Z_m”k50, p~k* fmla fhk® _ZohkZ[e*maZgma’r
¢ k» X[-5/5 Zg] ~ "“kZer"Zk ik™\"bg® mazZm* fzZr [» ghm”]_hk ma”
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A23<6 E::

=<N<G ?@INDOT JA >JQ@MJI =JIOJPM APMMJR NK<>DIB
NOP?T KGJON <O ODH@JA APMMJRDIB <I? DI
OCDM? <I? ADAOCT@<MN

Dfierfrgm  Zg] Nahkm’kZIly He] kZIllm
Ankkhp Niz\bg®
Bkhho”k -5/5 -50- -50/x -5/5 -50- -50/
1 _m* o*./# 1*12 4%54 1, *a %43
“m* 0*1/# 1*-5 141 1%/3 Hkde
. _m* 1% 2# 2%02 *x o*., 1*53 Fxk
/, _m* 0*-2# 2%2/ o *4. 0*25 falai
>a™d 0%/3# 2*31 S 2- *2/ 2, *32
Kehp
1 _m* o*,0# %1 5%/, /*1. *4- 3,
“m* 1% /# 1%/ o *11 *2 Fkx
L _m* 1*3.# 1%2- *41 0*24 Fkk
/, _m* 1*.2# 2% 2 *3/ 0*23
>amd 1%.# 4%-4 -2*55 e e *12
Feeeb_"k
1 _m* 1*.# 0*0/ -*0. /%, 0%/. %12
. _m* 1%-1# ax .4 72, *40 o
., _m* 0*4.# 2%, Fkk *01 *43 falalal
/, _m* 0*43# 1*55 *35 /-4
>and 0*/2# 0%/4 -*35 *50 *,0 3,

y=en™ ‘kzZf Z zZg] [n__Zeh “kzII*
mMRAIM"kg pa™Zm “kZII*  INTAF NZg][k™  [en™MkzI( g™M]eM Zg]l mak”Z] CkzIl* Zg] EngMkzIl*
xlh  k~Z]bg'l p~kr fZ]*  Dg-50/ _hk mariehml pbma-,( .,( $Zg] /, _m* nkkhp lizZ\bg'I*

\aMd iehm man]*g bmr'k"Zme bg\k"ZI] [*mpMg -5/5% Zg] -50/* Oabl b h_
\hnkl*  ma™__Mmh_ \ebfZmb\ \hglbmbhgl* Ok"Zm"]iehml Zelh bg\k*Z ~] bg ]*g)
Ibmr Jnkbg™ mani“kbh] [nm mhmZeg bmrh_ matiehmbl - W *k"] Z ma’gnf[*k
h_ _nkkho | i*k iehmbg\k”rZ ~I*

Rarg matimnlr pZ mzk"] marZo~kz™» \hfih  bmbhd_ mar® 2, iehml
pZl zZlhnm 2. %$ahkm’kzIll zg] )-,C fblskz * =r -50- ma"k"eZmbothfih$
bmbhgZ  mbegiikhgbfzm~er marIizf* Zemahnsama®mhmzZEglbmr aZ] bg)
\KAZ AT* - Oat mkrZmfrgmiZiizkrgmer aZ] ebmmieg_en”g\* hg mat\hfih  bmbhg
h_maMh "k ZemahnZazZkbZmbhpg\nk * = -50/ ma“mhmiég bmrazZ] ‘k*Zmer
bg\k~zZIN]  zg] manlahkm'kzl aZ] bg\k*Z ] eb’amefhk® mazg ma” fb])
‘kZ I( Chp™ "k mablazg” Zi“Zk mh[* ]n* fZbger mh_zZ\mhk hma“kmaZg
mkr"Zmfgm*

OarM™ iehml Zk® eh\Zzm”] hg Z ehi® mazZnghkkgZeeo niihkm  oN“mZmbhg
mazraZ ma”Zlim h_ Z fb]'kz mri® h_ o~ mZmbhgOa® >sihg ~ b hkg"$
paZmlb__"“k*gmmazZgmaNahkm'kZ | mri* aZl “bo”g mhiehi*$ iZ\"] {MNazZgb\Ze
mk~Zmfrgm*Jg mabfb] kz mri® pa*k® ma*“hkbzZbgzZého”k pzl /, mho, "k
Wgm fb’kz A ma \ehl* iz 7] _nkkhpl bg\k"Z ~] mhmzZi&h]ln\\mbhg [nm
Al mhazo® ebmm@® M\mhg maMhfih - bmbhdn_ ma™\ho”k* Ra“k"Zl hg Z
a km'kzZll mi® ( bm& ghkfZe hfih  bmbhy_ 78nh-1 "k \*gm fb]'kZ p
\eh lizZ\"\] mkrZmfrgmighmhge ( bg\k*Z ~] man )b*e] h_ ZeeliMb”  [nm bg)
\k"Z A manrglbmr Zg] ikhihkmbhg h_ fbl'kzl  ~  bg ma™\ho”k*
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=r \hfizkbg™ ma™*glbmr h_ma®Nehml pbmam[*1 _hhm nkkhp iZ\bg
mhmana™d iehm_hk-50- Zg] -50/ pbmama’§*glbmr h_ma~l"iehm bg-5/5 bm
pbed® k"Z]berl*g maZkfo™*mZmblhg ma® nkkhpl aZl ["g k*eZmbo’Zee*
Dg-50. Z[hnm.1 i*k \"gmh_ma‘lb mnk["] Zk*ZaZ] [*g ko™ mZmNDriZr
[* ghm”] Z°Zbg a"k® maZma®iehm ikh]n\bg™ ma~k*Zm"mzfhngm h_ _hkzZ™»
p"k™ mahl*pbma_nkkhpl Zml _hhnbgm”~koZe&lg] ma™ Zk™ ma’Niehm pbmama”
ehp®mj*g bmrZ_m~knk~AZmfrgm*

PHH<MT

Oa” h[cMmbo”h_ma”® mn]r kNihkm”] a*k™ aZz [*g mh_bg] Zg] 1*fhg)
ImkZmz mri* h_fN\azZgb\Ze mk"Zmf*gmazZiphne] bg\k*ZI* ikh]jn\mbhg h_ma
gZmbokZg™” eZg]* <elh mh_bg] Zg bfierf"gm maZm ne] [* ikZ\mb\Ze_hk
‘/\g/\kzen Nk

Ahnk mk~Zmfrgnbg\en]?] bg mabl mn]r  b’gb_b\Zgeebg\k"ZI"] _hkz™»
ikh]Jn\mbhg hg ma®kzg™~* Oa™ "\V“gmkb\hg®)pZ 1b \n"]  mhibmma~kzg
Zii"Zk  mh[® ma“thim hnmmZglbg _khf ma” mzglihbgnh_~Z ~ h_ Ziierbg
Zg] ~__"Nmbo~g" hg ma”_hkz™» ikh]Jn\mbhg*

Oa™ eh\Zmbhg@npab\a mabl mn]r pzl fZ]* b mrib\Zeh_ ma”* ahkm'kz
kzg™» ezg] h_ mar>"gmkZ&8k" ZnKeZbg*

Oa™ Zo"kZ™ ZggnZeikMbibmZmbhghk ma”1)r*Zk i~kbh] \hok"] [r
mab kNihkm pZ  hger -*35 bg\a® Z[ho® ma™.2)r Zk Zo"kZ'* Chp”™o™k(
Inkbg® mablitkbh] ma”“p*mmfmzZg] ma’lkb® mr*zZkl bg ma*ab mhkrh_ ma
mZmbhgnkkT*

Oa” ikbg\bize fAZ nk™ h_maozZkbhnl mk"ZmfrgnpZ ohenf* h__hkz™»
ikhln\"] ~ Zg] \hfihlbombhg h_manho”k \hfizk"]  mhg g)mk~Zm kzZg™» eZg]*
Oa” ohenf* ikhln\mbhg h_ ma”oM*mZmbhgZz *Z nk"] [ ma~gnf[*k h_
)a™Mi \Zkkb" i"k Z\kM Zgly ‘Zbg fZ]* 1nkbg® ikbg® Zg] nkgf*k “kZsbg®
I"Z hg* Zg] [r gnf*khnl iehml _khf pab\a ma® ~”mZmbhgZ ebib]
Zg] prbar]*

Oa"* mk~g] h_ ma“k® nemazZ \hg bim*gmerahpg mazZrith “er iZ\"]
mkAZmfArgnp k™ mathger mri® mazZaZ] Zgr bg_en”g\"hg ma’khln\mbhg Zg]
\hfih  bmbhlg_ma’o™*mZmbhiy mabzk z*

Bkhni DiZ mnkM bgen]lbg™ kZg™ eZg] ibmm~jpbmama  Vgmkb\]b \
Zg] Zghma”“kkhho™] Zm. _mhbgm”koZdlg -5/5* Zg] Z ghg)mk"Zm™a™\d
iZ mnk?ahp Z 0)"Zk Zo"kZ'~ h_ -- " “k"Zm~k'kZsbg' \Ziz bmrZg] 2
ihng]l fhk* ezf[ “Zbg ik Z\k® _khf ma™mk*ZmMzg™™ Z \ fizk"] mh
ghg)mk"Zm"™gZg™™* ‘k"Zm”~k henkg"h_ i"k"ggbZe ‘kZI k fZbg®] Zmma~
gl h_ma™~kZsbg™ "Z hg hg "WTmk*ZmAEZ mnk”

Dg ma®_hnkma”Zk ma”mphmk "ZmNZ mnk~ \Zkkb?] /2 # fhk a™Mi
ik Z\k® pbmafhk® "kZ e iZmma™g] h_ma* Zhg Z \hfizk"]  mhma”
ghg)mk Zmi%Z mnk"*

)y, b'gb_kZgmlb__ "k~g\™ ZiirZk"]  [*mp™Mg ma’tibmmbgZg] ‘k hobg
Zm Dmbgm”koZég ma™bk__Mnmhg ma”o”*mZmbhigg] ikhjn\mbhg*

Bkhni DDiZ mnk? bg\enlbg™ mph b\  h_ ghg)mk*Zm~kZg™* eZg]
Zg] mphZ]chbgbg' ib"* mazmp k" ibmm~pbmama™\*gmkb\]bl\ bg ikbe(
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-50.( \Zkkb"] zg Zo™kzZ~ h_ -/ " fhkr la™i "k Z\k* _hk ma”_bkinmph
rmzk*  Oarezf[ “Zbgitk Z\kA pZl .1 # “kAZm/khg mabmm~kZg Nt @o’g
mahn’a mh\d"] a®Zob”k(ma™ ibmm~jZ mnk”* Zo™kzZ™~] fhk" i*"k*ggbZe kZII
e’ dmma™g] h_ma”kZsbg' 1"Zlhg mazdb] ma’ghg)mk "ZmAZImnk/*

< kbl h_lIfZee iehml_hk\hfizkbg™ Z iehp( Z “khho™k( Zg] Z dbeeb_"k
pbma_nkkhpl zmi(-,( .,( Zg] /, _mbgm~koZ&ll mh* _Mmbo~g”tlbg thb mnk”
\hg "“kozZbhg zZg] bfikho*gm bg "~”mZmbotho™k Zg] ikh]n\mbhg ahpl
ma”_heehpbg 'k*neml_hk ma”1)r*Zk i"kbh]6 Oa™ 1)_hhmiz\bg® bgm”~koZe
pZl ma’*hger iZ\bg® maZmb'gb_b\Zgmebg\k"Z~] _hkZ™» ikhjn\mbhg _hk
ma” 1)r*Zk i"kbh]* =hmama”iehp Zg] ‘khho"k pbmama”1) hhm nkkhp
bgm”~koZk"nem”] bg b’gb_b\Zgnbg\k®Z~ bg _hkZ™» ikh]n\mbhg* , IbY)
gb_b\Zgnib__"k"g\™ ZiirZKN]  [*mp™g matfmo, bfierfrgml*  Oa™ dbeeb "k
_ZbeNmhbg\k”"Z~ ikh]jnm\mbhg ZmzZgr _nkkhp bgm”koZe*

Oa™ »_Mmh_ma™\ehl er liz¥"] mi  h_fM\azZgh\Ze mk"Zmf*grhg ma”
kzg~ \ho™k azZl Ziizk*gmer [**g Z ""g"kZe ImbfneZmbhy§_ ma”o”*mzZmbhg*
Oa” mabggbgh_ma™ho™k azZ Ziizk*gmer fZ]* fthk® fhb mnk"Zg] ieZgm
_hh] Zozbez[et"k k~Zbgbg™ ieZgmZg] manhieZgml aZo™ NjnZe”] hk ~q)
WMl bg fh mbg mZg\M matikhln\mbhg hg ghg)mk*Zm’Kzg™~* Oa” mbeeZ™"
Zg] mabggbgazZ [khnam Z[hnm Zg bg\k*Z”" bg p* m”kgpa™Zm kZ IZg]
hma™k]* bkz[eMiMbMN  Zmmargitgl® h_mat[en™ “kZfz “kzZz * Oa” bg)
kAZIM h_ma™ iMNbN aZ bg\k*Z”] ma“mhmZékZ™ ikhjn\mbhg( bg\k~ZI"]
ma”_"] ZoZbeZ[edbg marZker ikbg® i"kbh]( bfikho®] ma”Z[bebmh_ ma»
kZg™ mhahe] Zg] k"mZbdghblmnk~( Zg] bfikho] matjnZebmrh_ ma*kzg™”
_™] makhn’a ma®k~*Zm~kohenf* h_ Z oZkb™mh_ “kZ iMbA* Oan ibml
Zg] ‘khho™ az ~ Ze, "k *] mhk*mzZbgqg\" ikMbibmZmbhg*

Oan *__~mhg ma’hkb’bgzehfihlombhg h_manh 7k ™l mh Zkr pbma
ma” iZ\bg™ hk _kNn*g\  h_ ma’mkrZmfr\gm®Oa” pb]*k ma”bgm”koZémp g
ma”“mk~Zmfr\gm@maD® ma™__Mmhg mat\ho k Z Z pahe™ B”g"kZeer(bm
ZiirZk mazrhg ahkm'kzIll kzg'® Zg mk*Zmfr\gmazm iZ2\"] pb]*k maZg

mh1l _"mpbeeghmaZo”® Z Imkbdbg'bg_en*g\*hg ma”ho”k)Zeeo™*mZmbo”
\hfihlombhg*

Oa " mk ZmfrgmzZiieb”] mhkZg™® mazZrdek”Z]r niihkm Z fb]'kZ
mri® h_oM*mZmbhgi\a Z h_m~d\\nk hg ehi® bg mabk®bhg* aZo” aZ]
ebmmeg_en™d* hg mat\hfih  bmbhd_ ma~hkb’bgzZého”k* Chp~o*k man
k~rghozmbg™ _Mnmh_ ma”mbeeZ ffa"mabggbg Zg] mank® ~g\* h_ ma”ibmi
‘khho™ Y hk hma*kmri  h_ mkn\mnk_hk ahe]bg™ pZm~k*aZz bgk”*ZI"] ma”
iMb”  ikhjn mbhgto®g hg mab oM*mZmb mri** Oa” fh m mkbdbgk”h
ihg ~mhfMNazZgb\Ze mk"Zmfrgnbg m™kf h_\azZg" ] o”mZmbdhfih  bkbhg
aZ [™g hg ma* ahkm'kZ o””mZmbatrir*

@Zke likbg™( [*_hk™ fm\a ieZgmskhpma mzk( zZi*zk mh[® ma m
mbf* h_ ma”® ~Zk mhzZiier ma” mkZmf*gmlmhma”~kzg~* Chp”o”k( \hf)
iZkZmbo}ZmZZ mhmbf* h_ Ziieb\Zmbh@zZo” ghm[**g \hee™m"]bg \hgg™\mbhg
pbmamab mn]r*y
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Oa” Znmahklpb a mhz\dghpe®]'~ a”ei_ne n"~ mbhg
Zg] ‘nb]Zg\™ bg mabl mn]r _khf ?k* AkAJ*kb\ @* enfrg
h_ >Zkg"b" Dgmbmnmih[*km @*GZg’( < bmzgrKkh_" hk
h_ “khghfr( Rrhfbg’ gbo™klbmrzg] fZzgr hma”k pah
ZkN bgm”krim7hg kzZg™~ bfikhorgm  phkd*
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