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Grasses and Forage Plants.
B. C. BUFFUM.

This bulletin is written to give a general report of
such observations upon and experiments with grasses and
forage plants as may be of value to the farmers and ranch-
men of the state. As far as possible the use of technical
terms and descriptions has been avoided, but the scien-
tific names are used, as they give us the only means of
distinguishing one species from another. For example,
we have a half dozen different grasses which are called
‘“blue stem,” and it is only by using the botanical name
that we can indicate which species is under consideration.
Where known the common name in general use is also
given.

Man is more dependent upon the grasses to furnish
him the necessities of life than upon any other source,and
writers who have spoken of them have never failed to
dwell upon the importance of the grass family. The fact
has often been mentioned that in Wyoming, with her high
plateaus and broad grazing lands containing millions of
acres which cannot be irrigated to produce ordinary crops,
stock-growing must always be one of the most important
industries. If, then, we can so improve our pastures and
meadows that they will support twice the amount of stock
that they do in their natural condition, the increased in-
come and value to the state is apparent. The investiga-
tion of our grasses and forage plants began with the
organization of the Experiment Station.

In the fall of 1891 the writer took three short excur-
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sions for the purpose of collecting plants and seeds, and
in 1892 an extensive trip was taken to study the na-
tive varieties and make a collection for the World’s Fair.
About one hundred and twenty species and varieties, in-
cluding the sedges and some species of the Juncus family,
were obtained and exhibited at the Fair, the collection
being awarded a medal. Of many of the varieties small
quantities of seed were secured, which will be used for
future experiments.

The sedges (Carex) and rushes ( Juncus) are often
called “wire grass” or ‘‘slough grass,” and even the clo-
vers and other like plants which are cut for hay are com-
monly called grass, though nothing is a true grass which
does not belong to the Gramineae, or grass family. A
grass may casily be distinguished by the following points:
The stem (culm) is round and divided into joints by solid
or harder parts which are called nodes. The parts of the
stem between the nodes are hollow, or sometimes filled
with a soft pith as in Indian corn. The leaves are narrow,
with the parallel veins running lengthwise of the blade,
and with the lower part (skeatk) wrapped around the stem
and split on the side opposite the blade so it can be un-
wrapped. The leaves are in two rows on the stem. In
the sedges the stems are three-cornered and the leaves in
three rows on the stem with closed sheathes. The rushes

( Juncus) have round, solid stems, not divided into joints
and nodes.

Grasses have been divided into (1), cereals, comprising
wheat, rye, barley, oats, corn and rice ; (2), cane, as
sorghum and sugar cane; (3), hay and pasture grasses;
(4), ornamental grasses, and (5), weeds. Among those
which may be classed as weeds we have a few introduced
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species, as Panicum capillare, Setaria viridis, Eragrostis
major and the native bur grass (Cenchrus tribuloides);
also fox or squirrel tail grass (/Hordeum jubatum). Fox
tail, as it is commonly called, is not only a troublesome
weed, where the soil is damp driving out valuable varie-
ties, but when once introduced into pastures and meadows
it spreads rapidly and is very injurious to stock. The
long, rough awns make the mouths of horses and cattle
sore, and in some places it is eaten in sufficiént quantities
by sheep to kill them. It always should be cut before the
heads form and none allowed to go to seed’ if it can be
prevented. Mr. Parker recommends planting red top in
meadows which contain this Hordeum, for if kept wet
enough it is claimed the red top will take its place.

The principal pasture grasses found on our ranges are
the blue stems (Agropyrum), gramma grass (Bouteloua
oligostachya and B. racemosa), buffalo grass (Buchloa dac-
tyloides), June grass (Koeleria cristata), mountain rice
(Oryzopsis membranacea), and in the northern part of the
state red fescue (Festuca rubra).

On the Laramie plains Carex stenophylla forms
considerable early feed, and at lower altitudes the
black root (Carex filifolia) is abundant. In alkaline
places salt -grass (Distichlis maratima) and Sporobo-
lus airoides are most common. The last named species
is relished by stock and makes good pasture, though it is
too light for hay. If meadows where the soil is alkaline
are kept too wet this Sporobolus is apt to spread and run
out the more valuable hay grasses. In the mountains and
along the streams many other species supply a large
amount of feed for range stock. In damp places, com-
paratively free from alkali, slough or water grass (Beck-
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mannia erucaeformis) is common. It is much relished by
stock.

Sweet or salt sage, as it is called, is abundant in the
Red Desert and other alkaline lands and forms a large
amount of forage, especially for sheep, which will thrive
upon it alone. When feeding upon it sheep require no
salting, as the salts contained in it seem to supply the
necessary amount. Several other shrubs, including sage-
brush, greas’e-wood and deer-brush (Cercocarpus parvi-
Jolius), are freely browsed by stock in winter.

The principal native hay grasses are the blue stem,
gramma grass and in some places red fescue, which are
spoken of later. There are also several species of blue
grass (Poa), the most important of which are several
forms of Poa tenuifolia. Along the streams are found
Muhlenbergia glomerata, a fine hay grass; Elymus Vir-
ginicus, producing a large amount of foliage, and switch
grass (Panicum virgatum). Those which are considered
of little value because they become hard and woody when
mature are cord grass (Spartina cynosuroides), rye grass
(Elymus Canadensis and E. condensatus), in swampy places
reed grass (Phragmites communis), and in sandy land
sand grass (Calamagrostis longifolia). Crow-foot or
blue-joint (Andropogon provincialis) may be mentioned in
this class, though it grows on higher ground and is some-
times cut for hay. Where better kinds may be had it is
thought little of.

In the mountain meadows Bromus breviaristatus and
Bromus Pumpellianus are common, and we consider them
promising species for cultivation. In the Wind River and
Big Horn mountains, at high altitudes, a native white
clover (Zrifolium eriocephalum) was found, and where
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abundant in meadows it is greatly esteemed for hay. Near
Pacific Spring and in some of the meadows at high alti-
tudes several species of Juncus and Carex are cut for hay
and considered very nutritive.

In this dry climate our upland grasses at least have
the peculiar property of curing naturally, retaining their
high nutritive qualities. Some of them, also, instead of
dropping their seeds as soon as ripe, retain them in the
spikes until late in the winter or spring months, which in-
creases their food value.

Grasses will certainly yield to cultivation and be im-
proved as much by it as other plants. Careful experi-
ments will be needed to determine the value of many of
our native varieties.

EXPERIMENTS WITHOUT IRRIGATION.

In April, 1891, the Division of Botany of the United
States Department of Agriculture established at Laramie
a Co-operative Grass Station. All experiments upon this
station were to be conducted without irrigation to discover
if possible some variety or method of treatment which
would improve our vast unirrigated grazing lands. Dr.
George Vasey also suggested that we take up the study
of the native grasses. The grass station consisted of ten
acres of land on the east end of the University grounds,
and was under the charge of Prof. McLaren,then Director.
An outline of the first year's work is taken from his report*®
as follows :

Five acres of the land was plowed, treating each strip
of about forty-five feet wide, running north and south, in

*This was a report to the Department, not published by the Station,
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different ways and smoothing all with a clod-crusher to
form a good seed-bed. Planting the seed in strips run-
ning east and west across these gave a means of deter-
mining which method of treatment of the soil was the
most favorable. It is sufficient to state that the strips
plowed three inches and six inches deep respectively gave
better results than those which were plowed deeper, re-
plowed, subsoiled, or subsoiled and replowed. The re-
maining five acres were left untreated, sowing the grasses
on the native sod. The same grasses were sown as upon
the plowed land. Those sown with the press drill all
germinated but were killed by the June drouth following,
while the portion sown broadcast and harrowed in was a
total failure.

On the plowed land twenty varieties- of grasses and
forage plants were sown with a press drill, which planted
them about three inches deep and pressed the soil firmly
upon the seed. All the varieties came up, and the Di-
rector’s report upon their condition October 1, 1891, gives
the following results, the numbers corresponding to the
number of each plat:

1, Poa memoralis (northern blue grass); 2, Panicum
virgatum (switch grass); 3, Aira caespitosa (northern
hair grass), and 4, Medicage sativa (alfalfa), were all
killed by the June drouth. '

5, Trifolium incarnatum (scarlet clover), and 6, Dac-

tylis glomerata (orchard grass), were nearly all killed by
the June drouth.

7, Hedysarum coronarium (northern lupin); 8, An-
thyllis velueriana (kidney vetch) ; 9, Poterium sanguisorba

(burnet), and 10, Z7rifolium hybridum (Alsike clover)
made a thin stand but were growing well.
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11, Sorghum vulgare (Jerusalem corn), and 12, Pani-
cum miliacewm (Indian millet), each made a good stand,
grew eight inches high and were frosted August 21.

13, Onobrychis sativa (esparsette), made a fair stand
and grew four inches high. 14, Bromus inermis (wild
chess), made a fair stand and grew five inches high.
15, Bromus Schraderi (rescue grass), made a good stand,
grew seven inches high and headed. 16, Phalaris arun-
dinacea (reed canary grass), made a good stand and grew
four inches high. 17, Galega officinalis, made an excel-
lent stand, grew ten inches high and blossomed. 18, Me/;-
lotus alba (white sweet clover), made an excellent stand
and grew nine inches high. 19, Festuca elatior (tall fes-
cue), made an excellent stand, grew five inches high and
remains evergreen. 20, Lolium perenne (English rye
grass) grew six inches high and formed a matted sod pro-
ducing good green pasture. |

During the winter all of the above died except the
white sweet clover, which came through with apparently
no plants injured,* and scattering plants remained of
Bromus inermis and Lolium perenne.

Nearly all the species were replanted in June, 1892,
and in addition white clover ( 77ifolium repens) and Cali-
fornia bur clover (Medicago denticulata). The seed was
sown broadcast and raked in, but on account of the dry
weather all failed to germinate.

The support of the general government has been
withdrawn on account of the lack of funds, but the Experi-
ment Station will carry on the work in a smaller way. No
planting was done the past season, but an examination of
the station in November revealed the fact that there are

*See Melilotus alba, page 236.
—(18) )
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still alive, from the planting of 1891, scattered plants of
Lolium perenne and Bromus inermis. A few plants of In-
dian millet, which must have grown from seed planted
last season, succeeded in ripening their seed this year,
though they made a growth of less than six inches.

It may be noted that the location of these grasses is
upon high, exposed land with a sandy and naturally dry
soil, and the fact that any of the varieties have withstood
twe winters and the drouth of the past summer is encour-
aging.  In more favorable localities they may prove valu-
able for planting on unirrigated land.

The nlowed land is again being covered with blue
stem (Agropyrum glaucum) and Orysopsis membranacea,
having seeded themselves naturally, which indicates the
superiority of the acclimated native species.

EXPERIMENTS UNDER IRRIGATION.

Although much time is needed to determine the
adaptation and value of grasses and forage plants, the ex-
periments of the last three years carried on by the
Station upon the several experiment farms in the state
have indicated a few results, which, while as a rule not
absolutely proven by thorough investigation, may be of
interest and value. Proper irrigation is as necessary to
produce good hay as other crops, and with no other
crop is the wrong use of water more injurious and expen-
sive. No experiments have yet been attempted with
mixtures of grasses, though the advantage of planting
several varieties together has been demonstrated in other
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states, The leguminous plants are given first, and after
them the native and introduced grasses are taken up in
alphabetical order. Only those are spoken of which are
considered of most importance for hay.

AEFALFA.
Medicago sativa.

Where the conditions are favorable for its growth, al-
falfa is pronounced without reserve the most valuable fod-
der plant for the arid region. It is a hardy perennial
plant belonging to the same family as the clovers, and
was known to the Greeks and Romans 2,300 years ago.*
It spread over Europe, being known in northern Europe
as Lucern and in Spain as Alfalfa. From Spain it was
introduced into Mexico at the time of the Conquest, from
there into South America and from Chile into California
in 1854, where it is grown extensively, in some places
being cut six and even eight times in a season. However
the yield is about the same as in this state, where we ob-
tain three crops in the season and a yield of from five to
eight tons per acre. Above 6,000 feet altitude usually
but two cuttings can be made, though the yield is much
larger than that of ordinary hay crops.

Its points of advantage over other hay crops are, (1),its
large yield per acre; (2), its hardiness, after getting
started standing drouth well; (3), its high nutritive val-
ue, any kind of stock making flesh and fat upon it without
other food, and (4), instead of impoverishing the soil, it
enriches and leaves it in fine condition for any other crop,
as do the clovers and other leguminous plants.

Alfalfa does well upon almost any land that will pro-

*The statements regarding the history of alfalfa are taken from Bulletin No. 8, of the Col-
orado Station, from which I have quoted freely.
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duce other crops, providing it is not too wet or underlaid
with a hard or impervious sub-soil. ~Generally it does not
do well above 7,000 feet altitude, though in sheltered lo-
calities in Carbon county it is reported as thriving at this
altitude, and produces two crops. On the Laramie Ex-
periment Farm, situated at about 7,200 feet altitude, it
made a good stand and lived through the winter, but the
plants did not look thrifty, and made little growth. Dod-
der appeared in it the second year, and it was plowed up.

Irrigation seems to be necessary to make alfalfa
reach its best development. It does not do well in the
eastern states, where the rainfall is sufficient to produce
other crops, and we cannot recommend it for general cul-
tivation in this state where irrigation cannot be applied,
though when once established it takes a great deal of
drouth to kill it. It requires considerable moisture to
bring up the seed and keep the plants growing the first
year. For hay, 20 or 25 pounds of seed to the acre is re-
quired, but if planted for the preduction of seed, half this
amount is sufficient. Sowing oats with the seed is rec-
ommended as they shade and protect the young plants.

The general rule for harvesting all hay crops is to cut
them at the tfme of blossoming or soon after. It is prob-
able that the time to cut alfalfa to obtain the most nutri-
tious hay is when it is budded and just before blossoming.'
This was determined by both chemical analysis and a
feeding experiment on the Colorado Station in 1889.*

M. R. Johnston, superintendent of the Wheatland
Experiment Farm, in speaking of alfalfa, writes: ¢ On
June 20, 1891 one acre on the experiment farm was
planted to alfalfa, 24 pounds of seed being used. As the

*Builetin No. 8, Colorade Experiment Station.
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weather kept hot and dry the seed did not germinate and
it was irrigated to bring the plants up. During the sea-
son of 1892 there was harvested from this acre 7 tons
1770 pounds, and in 1893 7 tons 1752 pounds.

““Our experience with alfalfa has demonstrated, I
think, that we have a natural home for this plant. For
the arid region I believe it is much superior to any other
forage plant, being a much more profitable crop to grow
on our high land than either the native blue stem or
gramma grass. I do not dispute that the native grasses
contain a larger per cent.of nutritious matter, but the
superior cropping qualities of the alfalfa is greatly in its
favor.

““ The nature of alfalfa is the exact opposite of red
top and timothy. The soil should have good under-
drainage, as alfalfa will not do well where the soil is wet
or heavy or where the underflow comes close to the sur-
face. This has been the experience of many of the ranch-
men on creek and river bottoms in this vicinity. On the
Wyoming Development Company’s land, where we have a
large acreage of this crop, we have grown the first cutting
successfully several times without irrigation, getting a fair
yield. But water is the life of alfalfa, and to get good
results it should have at least one irrigation to each crop.
If the rainfall is short and the season is hot and dry, two
irrigations for each crop is a great improvement. The
plants have made a much quicker growth when irrigated
as soon as possible after the crop is cut than when irriga-
ted just before cutting.”

J. D. Parker, of the Saratoga Farm, says, ¢ Alfalfa is
the coming hay crop in this valley for the reason that it
yields more per acre than any other forage. It will pasture
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TU_b Wb UXggXeba _TaWj\g[ [Tew fhufb\_f Taw \f T
iT_hTU_Xfb\ \aZz c_Tag' UX\az XTf\Xe gb c_bj hawWXeg[Ta
T_YT_YT)

O@AL= KO==L ;DGN=J)
@QXU([(aMXNM'

A ba_| fcXT” bYg[\ c_TaggbjTea bhe YTe Xef abg gb
\agebWhVXg) Ag\f T U\Xaa\T_abg cebWhWV\aZ Y_bjXef hag\_
g[X fXVbaW IXTe TaWg[X j[b_X c_TagWhazZ TYgXe\cXa\aZz
\gf IXXW) Ag [Tf T fgebaz fjXXg bWbe' cebWhVXfVbTefX
fgX’f TaWTa TUhaWTaVXY fT__ j\gX U_bffb™ Taw\ T
ZbbW [baXl c¢_Tag) OX [TiX aXiXe fXXa fgbv” bY Tal
NaW XTg\g' g[bhzZ[ \g[Tf UXXa eXcbegXWj[Tg j[Xa cebc(
Xe_| VheXWrbe[Tl g[XI j\__ Wbfb) O[XeX g[X VbawW\g\baf
TeXTg T___YTibeTU_Xgb \g Zebjgl \g cebWhVXfT _TezX
T'bhag bY fXXW')ceXTWf eTc\W_I| TaW \gf gXaTV\bhfaXff
TAXE \g T gebhU_Xfb™X jXXW) L[X  XXW \V] jTf
c_TagXWgDTeT\X \a ,34, ba ha\ee\ZTgXW TaWcebWhVXW
Ta XkVX_XaggTaW TaW ZeXj a\aX \aV[Xf [\Z[ 9[X Y\efg
fh™Xe) L[X c_Tagf VT X g[ebhZ[ g[X j\agXe abaX g[X
jpe XYbej\aW TaWfgbe TaWwg[X\e XkcbfXW cbfig\ba’ Taw
\a ,34- ZeXS g[eXXgb YbheYXX\Z[" U_bffo'™XW TaW e\c(
XaXWh'™X  fXXW) L[Tg c_TagXWa ,34- fXX'XW gb g[e\iX
XdhT__IjX__ " XkVXcg\aZ g[Tg \g W\Wabg ZXg dh\gX T [\Z]
g[X cT gfh™Xe  UXYbeXe\cXa\az \gf fXXW) 6T TccTeXag
jbe g[ X aXf \f g[X ZeXTgbU]XVg\bagb \gf Vh_g\iTg\ba)
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:DM=  KL=E)
$0' 67!13#& :4 03,:-:4 5, %" ,;163,-.:4"

LIXfX  TeX fo'Xg\UXf  VT__XW[XTg ZeTfiX TaWjXeX
baVX chg \a g[X fT'X ZXahf) L[XeX TeX fXiXeT_ W\g\avg
Ybe'f bYUbg[ 4' SXMaOa*X&W4% aU[UMOQZYGY4' SXMa&
OaY jX [TiX baX Ybe' j\g[ WTe” ZeXXa _XTiXf baX j\g[
Z_ThVh#be ZeTIM[ _XTiXf) Taw baX jTf YbhaW \a ;TeUba
Vbhagl j\g[ WbhU_XWeVX_Xgf) L[ fcXVAXE \f Vb7 ba  ba
g[X c_T\af TaWhc_TaWf'jiXeX \g hthT__| Zebjf Yeb" T Ybbggb
Y\YgXX&V[Xf [\Z[' g[bhZ][ \a YTibeTU_Xc_TVXf TaW jXeX
\ee\ZTgXWg fb™Xg\"Xf TggTa T [X\Z[g bY gjb TaWw XiXa
g[eXX YXXg) O[XeX fgTaW\aZ g[\V" ba g[X ZebhaW\g bYgXa
cebWhVXf "Tal Y\aX_bazZ XTiXf TawYXj fgXx’) 9 UhaV|
Yeb® K[Xe\WTa Vbhagl VbagT\aXW _XTiXf aXTe_| Y\YgXXa
\aV[Xf \a _XaZg[) 6TcebWhVXf ebbg fgT_~f haWXe ZebhaW
Uhg g[XI TeX abg cXef\fgXag be W\YY\Vh_gb XeTW\VTgXTf
gliXI TeX\a dhTV” be VbhV[ ZeTff" j[\V] UX_bazf gb g[X
fT'X ZXahf TaW\f T gebhU_Xfb™X jXXW j[XeX \agebWhVXW)

baX bY g[X VbhV[ ZeTff [Tf IXg UXXaYbhaW\a g[\f
fgTgX)

4S MMl aUXMOQazeXfX U _Xf 4" SXMaO* XX X(
i[Tg UhgVf T gT__ XdcXV\Xf YbhaWba WTcXe fb\ f T _baz
g[X fgexXTf j[XeX \g Ybe'f [XTi\Xe Vebcf bY[TI g[Ta g[X
Z_ThVhf U_hX fgX©) 9 fcXV\'Xa Yeb™ g[X D\gg_X Hbch(
9Z\X iT__XI \a >eX’bag Vbhagl "XTtheXW biXe YbheYXXda
_XaZzg|)

iINX [TiX fXiXeT_ bg[Xe fcXVAXf bY4S "\e*aY% T baZ
g[X ‘bfg \'cbegTag bY j\V[ TeX gib Ybef bY4' PUaQ"&
SY_9%g[X iT_hX bYj\V[ J\__ UX\aiXfg\ZTgXW hcba g[X Xk(
cXe\'Xag YTe)

,O\Xf T dhXfg\ba jiXg[Xe g[X aTg\iX ZeTfiXf VTaUXVhg
IXTe TYgXelXTe j\g[bhg ehaa\az bhg \Y g[Xl TeX abg



Ge[YUZS 8d\QMUYQZ C'M U[Z'

T__ bjXWgb e\cXa TaW eXfXXWQ[X ZebhaW' Tf g[Xl XX  gb
WXgXe\beTgjgXeX g[X eTazXf TeX biXe fghVAXW) 6&TTI
UXQ[Tg [Teebj\az XiXel IXTe gb UeXT” hc g[X ebbgfgT_»f
j\__ ceXiXag \g' g[bhz[ Tf IXg g[\f cb\ag WbXfabg fXX* gb
UXjX__ XfgTU_M[XW) KcXTMazZ bYg[XfX ZeTffXf B)<) HTe"Xe
fTif5 ! L[X aTg\iX ZeTffXf VTaUX TaWTeX'VhglXTe TYgXe
IXTe j\g[bhg T__bj\az g[X fXXWgb WebcbYYraw eXfXXWg[X
_TaWw) L[X ba_| Vh_g\iTg\ba j\V[ XXf gb UXUXaXY\W\T_
gbg[X® \f c_Xagl bY jTgXe TaW T g[bebhZ[ [Teebj\aZz by
glX bW jg[ T [XTil \eba gbbg[XW[Teebj XiXel fce\az
lhfg UXYbeXg[X ZeTff fgTegf) :_hX fgX® g[Tg NX_Wf baX
TaWbaX([T_Y gbaf cXe TVeX\ Vbaf\WXeXV¥ZbbW)!

E) J) Bb[afgba' bYO[XTg_TaW:' je\gXf5 I._hX fgXx
WbXf'hV[ UXggXeba e\iXe Ubggb'f g[Ta \g WbXf ba bhe
[\z[ _Tawf'j[XeX gb bUgT\a cebY\gTU_XXgheaf \g eXdh\eXf
T _TeZXT'bhag bY\ee\ZTg\ba) A UX_\XiX \g [Tf UXXa g[X
XkeXe\XaVXj\g[ T_g[ b_WXeXTWhbjf \a g[\f fXVg\bag[Tg
U_hXfgX" ehaf bhg \YVhgIXTe TYgXé&Te j\gbhg T__ bj\az
\g gb eXfXXW) Ga _TeZXTeXTf\g \X_WfYeb" baX(dhTegXegb
gjb TaWbaX([T_Ygbaf cXe TVeX) AVbaf\WXegjb TaWbaX(
[T_Ygbaf T_TezX\X_W) GaX TaWbaX([T_Y gbaf \f T Zbbw
NX_WYbezeT'T ZeTif" j\V[ T_fb eXdh\eX Ta TUhaWTag
fhcec_| bYjTgXe)

=J?GL #6?M*%UO@MNaM "M$'&&DTU_ ak T Yhazhf W\ (
XTIXVT__XWKeZbg bYelX'! UXVThfXelX \ “beX Tcg gbUX
TYYXVgXIM[ \g g[Ta bg[Xe ZeTffXf) AgbYgXaTYYXVgf
elX zeT fXf TaWU_hXZeTffXf TaW[Tf UXXaYbhaWa aXTe_|
T_ cTegf bY g[X fgTgX hcba bhe aTg\iX UhX fgX’) GaX
eTaV[ T I\AgXW aXTeDTeT\X HXT” hcba ji\V[ g[X [TI
ST#fT\W gb VbagT\a XabhZ[ XezZbggb UX \a]he\bhf gb fgbV*)
YXj IXTef TZb g[X KjTa DTaWTaW;Tgg_X ;b'cTal Xf(
gTU_MXWT eTaV[ hcba g[X D\gg_XEXW\W\aX:bj el\iXe Taw



AM__Q_MZP9["MSQBXMZ" " -4

gbb” bhg T _TeZXW\gV[gb \ee\ZTgXTUbhgbaX g[bhfTaW TVeXf
bY ZeTff _TaW|\V[ |jTf VbiXeXWj\g[ U_hXfgX’) L[X
fXVbaWIXTe [befXf jA\V[ jXeX cTfgheXW hcba g[\f _Taw
UXZTagb _bfX g[X\e [bbYf TaW\la fb’X \afgTaVXfg[X "TaxXf
TaWwgT\_fVT X bhg' TaWw g[X eTaV[|Tf Y\aT__I[TUTaWbaxXW)
Aafb’X VTIXf g[X [befX jbh_W abg UX TYYXVgX¥lde baX be
gjb ‘bag[ff TaW\a bg[Xe VTiXf g[Xl jbh_W flbj fzaf \a
TYX] WTI)  L[X fl'cgb’f TeX _\"X g[bfX \a XeZzZbgcb\(
fba\aZ) KT 'c_Xf bYg[X ZeTff fXag gb g[X V[X'\fg bY g[X
;b_beTWb KgTg\ba jXeX YbhaWgb VbagT\a XezZbg' TaWw jX
[TiX XkTh\aXW T fT°c_X bY [Tl Yeb g[X fT’X eTaV|
iNV[  jTf fTiIXW Ul HebY)a\Z[g TaWYbhaWg gb UXUTW_|I
TYYXVgR[ XeZbg'g[bhZ[ XeZbgcbh\fba\az WbVfabg hfh(
T__If[oj \gfX Wa fb flbeg T g\'X) 9VVbeW\aZgb g[X fcX(
V\T_eXcbegbY g[X <XcTeg Xag bY 9Ze\Vh_gheXhcba g[X
WAEXTEXTFIKVTgg_XXeZbg\f® \f “beX Tcg gb TYYXVyTgg X'
ZXaXeT__[TccXTe\aZ \a g[X j\agXe be fce\az)

=eZbg TYYXV@[X IXXWfbY ZeTffXf ‘TNaz g[X  fXi(
XeT gV Xf Tf _TezXTf g[X [XT_g[l fXXWf TaWw baX be “bheX
bY g[XfX X_baZTgXWJTeW' U_TV~' ZXaXeT__NheiXW UbW\Xf
VTaUXXTR_|I fXXa cebgehW\azZyeb™ g[X fc\"X_Xgf be [XTW))
OTe'g[ TaW'b\fgheX TeXaXVXffTel gb g[X Zebjg[ bY Xe(
Zbg' TaWVbafXdhXag_| \g \f "beX YeXdhXag_¥bhaW\a \ee\(
ZTgXWXTWhjf) O[XeX \g\f "abja gb Xk\fg \a Tal dhTa(
g\gl \a g[X [Tl be cTfgheX ZeXTgVTeXf[bh_W UX gT~Xa abg
gbT__bj fghv™ XfcXW\T__IUebbW TeXf TaW VTgg_Xgb [TiX
TVVXf gb\g) 67 [bcXW g[Tg fb’™X “Xg[bW bYX \\aTg\az
\g Yeb™ bhe ZeTffXf "TI UXW\fVbiXeXW)

J=< LGH)
4SX"A_"U aX]M UI%
LN ZeTf \f eXVb ' XawWwXW\a Ubg[ ;TeUba TawDTeT(
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\X Vbhag\X Tf iT_hTU_XYbec_Tag\aZ \a _bj _TaWif[XeX
g[X fb\_ \f jXg be “Tef[l) Ag g[e\iXf jX__ haWXe\ee\ZT(
g\ba TaWj[Xa fhcc \XWj\g[ XabhZ[ jTgXe \gj\__ We\iXbhg
bg[Xe ZeTffXf) Ee) HTe"Xe eXVb™ aWf c_Tag\aZ \g gb
We\iX bhg \a]Jhe\bhf ZeTffXf" Tf fdh\eeX_ (gT\ZeTff #;["PQaY
VaNM aY$%raw \g jbh_W cebUTU_| UX YbhaWiT_hTU_Xgb
c_Tagj[ eXC\["[N[Ua_ MUMUPQf We\i\aZ bhg bg[Xe ZeTf (
Xf' gb\avVeXTfXg[X NX_W) Ag\f T eTg[Xe _\Z[g NX_WXeTaw
\f abg Tf ahge\g\bhf Tf bg[Xe Vh_g\iTgXWZeTffXf g[bhz[ \g\f
eX_M[XWUI fgbVv~ TaW T AXf iT_hTU_X[TI)

?J9EE9 ?2J9KK)
5[aUQX[aMXUS[_"6XOTeM'

LM fcXVAXE \f aTg\iX TaWVbba gbaXTe |T_ cTegdf
bYg[X fgTgX) Ag\f bYgXavT__XWhYYT ZeTff' Uhg\g\f "hV[
_TezXg[Ta g[X gehX UhYYT_lZeTff' Zebj\az X\Z[g gb gXa
\aV[Xf [\Z[ hcba g[X eTazXf TaWj[XeX \ee\ZTgXWggT\a\aZ
T [X\Z[g bYYeb™ X\Z[gXXa \aV[Xf gbgjb YXXg) Ag\) XTf_lI
exXVbza\mXWl \gf baxX(AWXWfc\WXf' jAV[  TeX TUbhg baX
\aV[ \a _XazZg[) <e) NTfXI fTIf g[\f feXVAXf \f abg TWTcg(
XWYbeVh_g\iTg\bala g[X XTfg' Uhg [XeX \g Ybe'f bhe "bfg
ahge\g\bh [TI) DWX g[X U_hXfgX™ \g \f \'cebiXW Ul T
glbebhz[ [Teebj\az \a g[X fce\aZz UXYbeX gTeg\aZgb Zebj)

90FD= K :JGE= ?2J9K)
5X"[Zc_ 156 419

Lib fcXV\Xf bYUeb™X ZeTff [TiX UXXage\XWQ[X Tja(
_Xff iTe\Xgl UXazZ g[X “bfg fhvVvXffyh_) L[\f \f baX bY g[X
ZeT#HX jJA\V[ [Tf UXXa'bfg fhVVXffYh_j\g[bhg \ee\ZTg\ba)
Ga g[X haWTaVvX=kcXe\'Xag >Te  \g \f eXcbegXWj[Tg \g
eXTV[XWT [X\Z[g bY Ybegl \aV[X ' "TNaz XkVX__XagTl)
E) J) Bb[a gba' bY g[X O[XTg_TaW >Te" je\gx5 ) Aa
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,34- X c_TagXWbaX([T_Y TVeXgb =aZ_\f[ elX ZeTff Taw
baX(Ybheg[ TVeX XTV[ gb KV[eTWXe#fUeb'X TaW Tja_Xff
Ueb'X ZeTffXf) L[X fXXWbY T__g[eXX iTe\Xg\Xf VT'X hc
X__ TaWT__TWX T fc_XaW\W Zebjg[ Whe\aZ g[X fXTfba)
Ga Fbi' eg[X ebbgf bY g[X c_Tagf jXeX jX__ cebgXVgXWul
g[X Zebjg[ Yeb® g[X gbcf) L[X Zebjg[ bY g[X =az \f
elX zZeT f jTf iXel eTa®) H_Tag VT X glebhZ[ g[X j\a(
gXeT__e\Z[g' Uhg g[X fXiXeX j\awfgbef bY ETeV[ -2 TawW
-3 N\__XWA4 cXe VXag bY g[X KV[eTWXe#fUeb'X TaWw elX
ZeTfXf) L[X Tja_Xff Ueb'X ZeTff VT'X glebhz[ T_ e\Z[g'
[ iXel YXj#c_Tagf \alheXxW' TaWwg[\f XTfba \g cebWhVXW
J1++ cbhaWf bY [TI cXe TVeX) 6Tba_| gT"Xf T "XW\h
T'bhag bY \ee\ZTg\ba Taw g[X dhT_\gl bY g[X [Tl \f Y\efg
V_Tff) Ghe YTe' gXT° WA\WYh__ITf jX__ j[Xa YXWhcba \g
Tf j[Xa YXWhcba X\g[Xe T_YT_VYil# g\ bg[l)!

J=< >z=K;M=)
9Q_"aOa'VkaN'6X'

L\f  \f T aTg\iX UhaV[ ZeTff YbhaW\la g[X O\aw J\iXe
TaWw:\Z @bea "bhagT\af TaW\a g[X abeg[Xea cTeg bY g[X
gTgX)j[XeX' hcba g[X hc_TaWwf \g Ybe'f T _TeZXT bhag
bY [Tl TaW cT) gheX' Ag MT cXeXaa\T_' Zebj\az X\Z[gXXa
\aV[Xf gbgjb YXXg[\Z[ TaW Ybelaz T _TeZXT'bhag by
Yb_\TZX) Ag\ Tceb\Naz fcXV\Xf YbeVh_g\iTg\ba)

= L?DAK@ JQ= ?J9KK)
(631:4 255"

9 ceb\laz  fcXV\Xf Ybe cTfgheX _TaWwf ji\V[ [TiX
fb'X jlagXe cebgXVg\baTaWVTa UX \ee\ZTgXW) AgWbX abg
VheXTf Wbbhe aTg\iX ZeTffXf UhgeX'T\a ZeXXahag\ _TgX
\a g[X YT_ ) @bjXiXe' \gcebWhVXfTa TUhaWTaVXbY Yb_\TZX)
iWV[ "TAXf \giT_hTU_X Ybe ZeTm\az) B) K) ?bh_W fgTgXf
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g[Tg g[X Y\efg 'Xag\ba bY q@Tl! be elX ZeTff jTf Ul B)
Obe_\WzX\a ,13," jlb fTIf \gjTf hfXWgb IUYWbQ MZe
O[XP%[a" OXMEGQM\UZXMZP_'I magfVh_ghefTW ]hfg g[Xa
Vb XavVXW' TaWXiXe flavX \g [Tf "T\agT\axXW \gf [\Z[ eXc(
hgTg\ba)!

Mcba g[X KhaWTaVX'O[XTg_TaW TawDTeT\X YTef T
_TezXcXe VXag bY g[X c_TagfjlagXe ™__XW'Uhg \a Ta XKk(
cbfXW cbf\g\ba ba g[X DTeT\X c_T\af fcXV\'Xaf bY\g [TiX
_\iXW g[eXX IXTef j\glbhg \ee\ZTg\ba' g[bhz[ \g [Tf abg
cebWhVXVEXXW)

LAEGL@Q)
BTXhaY *\MUQZ_Q'

L\f ZzeTff \f T aTg\iX bY [X XTfgXea TaWw fbhg[Xea
fgTgXf Uhg\f abj j\WX_| \agebWhVXWaW"abja Ul XiXel(
baX) 67N Zebja fhVvVXffyh__I\a T__cTegf bY g[X fgTgXTg
glX N\z[ TfjX__ Tf _bj T_g\ghwXf) 9f \g cebWhVXf_\gg_ X
Ubggb™ Yb \TZXg\'bg[l \f abg Vbaf\WXeXWZbbW Ybej\agXe
cTfgheX' Uhg\g "TAXf XkVX__XadTl TaWjX eXVb "XaWw
c_Tag\aZ \g \a “\kgheXf j\g[ bg[Xe neTffXf" bY j\V[ X
[TiX T_eXTWicb"Xa \a VbaaXVg\baj\g] T_YT_YTP aTg\iX
g\'bg[l  #B J Qa*<MX\UzZ***XZebjf Tg[\Z[ T_g\ghwX\a g[X
‘bhagT\af TaW\a fb'™X c_TVXf\f TUhaWTagxXabhZ[ gb ceb(
WhVXTI) Ag\f gbb fT__ gb UXDbY "hv[ TZe\Vh_gheT_
iT_hX) B) <) HTe XefTlf g[Tg \a g[X hccXe H_TggXr__ Xl
aXkggb T_YT_Xgkbg[l \f g[X UXfg \X_WXeTaW bfg iT_hT(
U_XI[TlI Vebc) Ee) Bb[afgba’ bY O[XTg_TaW' eXcheg Tf
Yb__bjf5 El  XkcXe\XaVXj\g[ g\’bg[l g[X _Tfggjb fXT(
fbaf [Tf UXXag[Tg g[X Vbfg bY cebWhWV\azZ g[X Vebc _XTiXf
ab cebY\g) Ga bhe [\zZ[ _TaWg[X eXfh_gf Tg [TeiXfg [TiX
abg UXXafTg\fYTVgbel' Tf \g cebWhVXWa_| T YeTVg\babiXe
baX gha cXe TVeX) 6T T ZeXXWIWe\a*Xe'gTMaZ Ta ha(
hfhT_T'bhag bYjTgXe gb ~XXc g[X c_Tagf g[e\i\az)!
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BG@FKG  ?J9KK)
C[NTaY' 9%,3,7.59."

LN\f  \f T _TezZXVbTefX ZeTff j[\V] [Tf UXXa\ageb(
WhVXWagb g[X fbhg[Xea fgTgXf jXeX \a "'Tal c_TVXfg\f
UXVb\aZ T cXfg ba TVVbhagbY \gf fceXTW\aZeTc\W_|UI
_TeZXebbg fgT_~f j[\V] TAX \g WA\YY\Whgh c bj be MN__
bhg) Ag\f UX\aZVh_g\iTgXWa "Tal c_TVXf'fbh'X eXcbeg(
\aZ \g bYiT_hX' TaWbg[Xef' Tf jbeg[ Xff) L[X VbaV_hf\ba
WeTja Yeb™ bhe XkcXe\'Xagf j\g[ g[\f ZeTff \f g[Tg j[XeX
UXggXeZeTffXf VTaabg UX thvVXffYh__|Zebja \g 'TI UX
c_TagXW\g[ cebY\g) Ag\f cebUTU_I ‘beX iT_hTU Xg[Ta
fbo’X bYg[X aTg\iX ZeTffXf YbhaWba jTfgX _TaWfTf fTaw
ZeTff #6MXMZIMS/[_IX[ZSUR[X&HUebb™ fXWZX#4 ZPM\[&
S[Z _O[\M~Ua_%rawg[X _\*X)

Ee) Bb[afgba fTIf5 19f  YTeTf Vh_gheXf VbaVXeaXW
Bb[afba ZeTff \f jX__ TWTcgXWb bhe fb\_ TawX \TgX) 6T
\f iXel [TeWl' fgTaWf g[X Webhg[jX__ TaWba_| eXdh\eXf
Ta TiXeTZX T'bhag bY jTgXe gb cebWhVXZbbW eXfh_gf)
Ga g[X O[XTg_TaWYTe  g[X \X_W|Tf g[eXXgbaf cXeTVeX)
9f gb \gf dhT_\gl A jTf abg YTibeTU_I \'ceXffXW) L[X
fgX'f Zebj iXel VbTefX Taw UXVb X [TeW TaW jbbwiI
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