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EXPERIMENT STATION WORK-IX.1 

SUGAR BEETS ON ALKALI SOILS. 

It is generally concluded from European experience that alkali lands 
mu t be classed among the soils least adapted to th successful culture 
of tlle sugar beet. Although the sugar-b t indt1stry is just beginning 
to be established in this country and we have millions of acres of land 
whose adaptability to the growth of the sugar-beet is unquestioned, it 
is nev rtbe1ess important to ascertain the possibilities of successful 
sugar-beet culture on alkali soils, inasmuch as the proximity of such 
soils to beet-sugar factories may make them especial1y desirable as beet 
fields. The exis.tence of these conditions in southern California, near the 
large sugar-beet factory at ChiQ.o, and the fact that the beet fields w re 
there rapid1y extended with but little regard to the presence of alkali, 
without seriously injuring the quality of the beet, induced the California 
Experiment Station to make a study of the effect of diffi rent kinds and 
amounts of alkali in the soil on the growth and quality of sugar beets. 

The investigation was made on· a 10-acre field located on the border 
of a tract of alkali land. Tile tract contained occasional small alkali 
spots, wllicl1, however, did not seem to interfere with its natural growth 
of will grasses and sunflowers. This soil was first planted to various 
grasses and legumes, but as none of these gave promise of a crop tbe 
greater part of the tract was again plowed and planted to sugar beets. 
"These came up quickly, though with a somewb!lit thin stand, right 
among the alkali efflorescences, and continued to gro·w without let or 
hiuclrance." Tlle alkali salts did not seem to affect the beets, altbougll 
they had proved injurious to the grasses and 1egnmes. Different por
tion of the tract bad dilferei1t amounts and qualities of alkali salts, 
and to deduce definite conclusions regarding the tolerance of the plants 
for the several mixtures of salts the tract was divided into plats 50 feet 
square, which were investigated separately. 

1 This is the ninth number of a subseries of brief popular bulletins compiled from 
the pul>lished reports of tho agricultural experiment stations and kindred institu
tions in this and other countries. The chief object of these publications i t o dis
seminate t hroughout the country information regarding experiments at the di ff rent 
xperiment stations, and thus to acquaint our farmers in a general way with the 

prog1·ess of agricultural investigation on its practical side. The results here~n 

reported should for tho most part be regarded as tentative and suggestive rather 
than conclusive. Further experiments may modify them, and experience n.lone can 
show how far they will bo usefol in actual practice. The work of the stations must 
not be depended upon to produce "rules for forming." How to apply the results of 
exp riments to his own cond itions will ever remain the problem of the iucliridual 
fa.1·mer.-A. C. Tm.: i+:, Dire~tor, Office of Exp riment Stations. 
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obtain d that without question 

PLANTING AND REPLANTING CORN. 
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cold or too wet. to favor germi:i~ tiou. It is better to defer the pl, nting 
a week or ten <lays than to run the risk of' losing it by decay or f hav
ing an imp rfect stand by planting before the ground is snffi iontly dry 
to work well and warm nough for im~ediate growth. Every missing 
plant means a decrease in the yield, and replanting the missing bills is 
seldom profitable. The replants are surrounded hy plants wl.Jich 
m ture and shed their pollen before the younger silks are formed. Tlrn 
pollination is therefore very imperfect, and the ear on the replants are 
usually nubbins, which are scarcely worth gathering. When the miss
ing plants amount to from 10 to 20 per cent of the whole, replai1ting 

itb ome arlier maturing variety which will produce its tassels , 11tl 
silks at about the same time as tbe original planting is often profitable, 
but will not pay when tl.Je misses are less than 10 per cent. When the 
misses are more than 20 per cent it will pay better to make an entire 
new planting." 

IMPROVEMENT OF SORGHUM BY SELECTION. 

Attempts were very widely made some years ago in the United Stntcs 
to utilize sorghum for the manufacture of Rugar on a commercial sca1 . 
The enterprise proved unsuccessful largely because of the uncertain, 
but usually low, sugar content of the sorghum cane which was tb u 
produced. While the attempts to manufacture sugar have been larg ly, 
if not entirely, _ abandoned, "sorghum sirup is made in every Stat of 
the Union and in thousands of small .mills," 1 and for this, if for no 
other reason, the improvement of sorghum as a sugar producer is still 
a matter of great importance. 

iOr a number of years several experim nt stations have condn t l 
experiments with a view to improving the sorghum plant as a ngar 
pro lucer. In general the method of improvement consisted of plant
ing seed from plants which were found uy analysis to be ri.chc t in 
sugar and highest in purity of juice. H.ecent bulletins of the Delaware 
Station report the results of attempts to improve sorghum by selectiou, 
comparing crops grown at a number of experiment stations since 18 7, 
and discussing the po sibilities of sorghum as a commercial sourc of 
sugar. 

In 1807 and 1898 experimental crops of sorghum under the super
vision of the Delaware Experiment Station were grown at the station 
and at several other places in Delaware and at Cape Cl.Jar] s, 

a. Several thousand stocks have been selected and te ted.. Tile 
facts ascertained relative to each stock were a~ follows: (1) The 
length ' of stock including seed head; (2) the stripped and topped 
w igbt of :stock, the seed head having been removed at the arrow 
joint; (3) the specific gravity of the juice; (4) the direct, or singl , 

olarizatiou of the juice. i rom these data as a basis tho following 
fa ts w red <.luced: (1) The percenta.ge of solids in the juice; (2) th 
sugar content in a nnit volume of juice; (3) th p rceutage of sugar 

1 U, S. Dcp t. of A.g1'. Division of Clloruistry Circ. 1. 
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omparison of mriouB Borghuni crops. 

Stnlion r porliDg nd rnri ty to t d. y n.r. ·---~---,----
Maximum. Minimum. 

I'er cent. Per cent. Per cent. 
18 8 14.72 6. 67 12.10 
1889 H.87 ............. 13.18 
1 a JO. 56 . 06 10.63 
l 89 15. 32 3. 41 10. 53 
1887 15. 52 5. 20 11.15 
1 88 12.38 1. 59 7.11 
18 6 lll. 50 5. 40 11. 92 
1801 15. :.13 8. 34 11. 76 
1890 U.80 4.19 9. 60 
181''7 ............... ............. 9. 00 
1888 ................ .............. 8. 23 
1891 15. 02 11. 71 12. 9(} 
1R92 21. 9 8. 00 11. 85 
l ............... .............. !).02 
18 !) ...... ii3:i" ·······ia .. 10.87 
l 91 9.13 
l 92 11. 7 0. 76 10. 33 
1 94 16. 00 7. 50 l2.10 
1898 16. 08 5. 4.6 11. 61 
l 06 H.40 10. 70 12. 90 
1807 15. 96 6. 31 11. 98 
180-l IG.60 6. 10 12.90 
1 96 15. 20 8. 70 12. 90 
1897 17. 84 10.16 14. 62 
1804 17. 40 6. 70 13. 6 
1 6 17.10 12. so 15.00 
1 97 17. 35 10. 71 15. 20 
J 97 19. 05 6. 69 15.24 
1 98 18. 78 7. 20 14. 79 
1894 16. 00 7. 30 12. 60 
1 . 6 15. 00 9. 80 l:l. 00 
1897 19.19 8. 30 15. 74 
189 19. 50 ,.9 15.11 
]8!)7 21. 50 10. 09 18.15 
1898 21. 2-1. 4.17 16. 53 
1898 19.14 7. 50 15. 81 



t will be seen from these results that there are very great variations 
in the sugar content of the juice. Great differences were al o £ und to 

i tin the constancy of the sugar content and the l ngth of tlrn a
eon. The analyses show wide fluctuations, even when but a few days 
efapsed between tllem. "T what causes these differences may b due, 
or rnther to which cause of many they ma.y be chiefly due, it is not a y 
to ny. • • • There must, of course, be di.ff renccs of season and of 
soil more or less favoring or hindering a good crop, yet despite tlle e 
th re has been an unquestionable rise in the quality of the cane, and 
tlli mu t be attributed to judicious selection of see<l: for propagation." 

n discussing the principles of selective propagation the author 
points out that the consideration of a high sugar content and a hi g·h 
purity only is insufficient and that other qualities, s·uch as size and 
strength of stock, tonnage per acre, early ripening, and the con tancy 
of the sugar content throughout the season must be taken into account. 
Th object in view is to crystallize the most sugar at the least e pen e, 
but the seed which tends toward the attainment of this result is not 
very easily selected. The ordinary physical tests of seed in frnit prop
agation are not sufficient here, but au analysis of the juice of the 
particular plant must be made and the sugar content taken into con
sid ration. The weight of the stocks was found to be infiuenc d 
largely by environment, and sacrificing a rich sngar content to weight 
in selection would not be advisable for ' that reason. "Of the crop all 
st ks below 12 ounces or, if there be seed cnougll, all below 16 ounces 
may well be rejected altogether, and then of the remainder preference 
sh uld re t on sugar and purity, i. e., avaiJal>le sugar content. A 
system by which heavy w ight of stock should offset low sugar content 

ould hardly lead to profitable results." 
t is believed that the ta k of selecting will become easier as the 

work is carried ·on year after year. The selection of cane of good size 
and w ight and promising appearance in general, which is in accortlance 

ith nature's survival of the fittest, will produce a plant with sufficient 
re istance to storms, and when that result has been attained tho qu s
ti n r mains one of sugar content and pmity, or the percentage of 

vailable sugar. 

IMPROVED CULTURE OF POTATOES. 

As a recent bulletin of the New York Cornell Experiment Station 
shows, the average yieltl of potatoes in tile nited States is far below 

h t it should be. Tllis bulletin states that "the average yield of 
i1ot~ toes throughout New York is not more than one-half what it should 
be and what it would be were better methods practiced." Tllis low 
yield is not due, as a rule, to poverty of the soil, because "all soils of 
ordinary fertility contain sufficient potential plant food to pro luce 
abundant crops," and a part of this potential pfaut food can be made 
available for the use of plants by tillage, and drainage, if necessary. 
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ti pr bn.uJ tha.t fr quont and d op plowing bns don mnch to bring nnll keep 
th lnnd proclnc iv . far a th plowing is concerned all plats have received the 
snmo trea m nt. 1'h land has l»tm turn d from two to three times en.ch year, aud 
h ul eri zing which hns r nlt d th refrom b as liberated snfficient plant food to 

mnlnr lnrg cro11s. In nc1c1itiou to tho plowing th land bus bo n frequently hnr
ro,..- u n.ncl ultivat d nn<l th int naive cnlture which lia been giv n bas liberated 
nil tho plaut fo d hat coulu b us d by th growing crops with th amouut of ruoist
uro tli t wns pr soot. 

that " uccess 

urn 11 Station 

Tl1 pi c s wer clroppccl ia tb furrows clir ctl y nft r th fnrrows hnd been 
op n d, ono pi o ueiug put iu a i1lnce nnd n.t dh1tauocs 14 iuchcs npnrt in the row. 
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A fnrrow as opened [with a sbov 1 plow] in tho ,middl of tho space left when the 
fir t fnrrow1:1 wore opened. This served to cover the potatoes, the earth lieing ridg d 
up directly ov r the potn.to row. 'rhe planting wa done on May 10. Tho soil wns 
then 1 ft undisturbed until :!\fay 2 . The ridges which w re l·eft over the scetl })Ob.

toe oyered th m ton. depth of about 8 inches. By Maiy 28 thew' tl ell wbich 
w r in th surface soil had g rmi11uted antl the whole snrfoco was co,·orcd with tiuy 
,,- ds. A spike tooth h rrow wns fitted with a piece of 2 by 4 scantling pln, d 
diagonally across underneath the frnmo aud hchl in pltice by tbe barrow teeth. The 
barrow thus rigged was used upon the potato plats, being fir t run lengthwise of the 
row~ nnd then crosswise. The weight of the driver upon tho harrow was necc sary 
in rd r to mnke it do the leveling ns required. The benefit derivo(l from thi tr at· 
m nt as •ery marked. All weeds were destroy d, tho surface crust was brok n, 
all clods and stones were removed from above the row and deposited in the cent r 
of tho spaco between rows, th surface was leveled and in every way the conditions 
w ro made favorable for the rapid growth of tho pota.toes, aud they n.ppear d al>ovo 
ground in three or four days. 

n general it may be said that "on soils which are not well drained, 
ith r naturally or artificially, and on clay or clay loam soils, potatoes 

mi: y be p1anted somewhat shallow and slight hilling may be practiced 
with benefit." · 

If pl nting is done very enrly in the spring the rldgcs may be permitted to remai~ 
for ten dnys to two weeks before harrowing down. If planting is done somewhat 
fate the ridges should be harrowed within one week n.ft r pfautiug. In the cnse of 
tbe early planting tberd is usually enough moisture pr sent so that the riclging ma,y 
t mpororily prove a benefit by enabling the soil to l>ocome warm. Iu the case of 
J t planting all the moisture should be conserved, and this is best done by leveling 
the ridg . 

Harrowing the soil before the p1ants appear above ground, fi 11 w d 
by from six to seven cultivations during the season, is recommended. 

SECOND-CROP POTATOES FOR SEED. 

In the Southern States potatoes planted in the spring mature early 
in the summer, and during the hot weather of the season it is difficult 
to k p the tubers from decaying. Consequently this early crop docs 
not furnish potatoes for the table during winter nor seed for the next 

on s planting. This difficulty has given rise to the growing of late 
crop , a practice which has been in vogue in various sections of the 
South for a number of years. When second-crop potatoes are not 
grown it becomes necessary to obtain seed from northern sources. The 
g neral opinion of the Southern potato grower is that planting second-
r p potatoes grown at home is more profitable than planting nortb rn· 

gro seed. Experiments with second-crop potatoes for see l have 
been mad at several experiment stations and some promising result 
h ve b en reported, but work in this line bas not as yet been followed 
v ry extensiv ly and open questions still remain. 
· The Arkansas Station has recently published the results of experi· 
m nts with northern-grown seed and second-crop seed which hav b en 
in l)rogress for three years. Northern-gro~n and second- rop seed 
wore planted in the spring of 18!>4 to compare the respecti\·e yields. 
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<l Juul l> .11 

sam. 
ll av rage r snlts for tbe throe years show that potatoes from 

north rn-grown s d produc d b tter yi Ids a d matured earlier than 
I tato grown from secoud.-crop ~e d. In g n ral second-crop seed 
wa low and irregular i sprouting and produced vines inferior in vigor 
and iu a11p arance. N diffl rence was d tect cl in the k ping and 
o king qu litie of the tubers of the two crops. The average of the 

av rag r ults of each y ar for tbe ntire s rios of experiments is 
giv n iu th foll wing tal>le: 

Seoond-ol'op seed oompal'ed with t1ol't11el'li-urown seed-A.vC1'a!Je of three years. 

i lcl or 
cull s p r 

llC1'6. 

Totnl yield Time .from 
p r aure plantu~g to 

· maturity. 

Bu1hel1. Bushela. Bmhels. Days. 
ort h rn -grown s oil................................ 94. 91 11. lll 106. 10 10 . 54 

Sc ·ond· rop d...... .. ............. . ............ ... 81.29 10. 04 97.34 111.67 

D1ffi r nco ......................... . ........... --i3.{i2 --4.85--8.76,--3.la 

comparison of large and small second-crop seed planted as whole 
or •ut tub rs re ulted in ab tter total yield and a larger p rcentnge of 
m r hantabl rop from th large seed. 

Expcrim nts ith cond- rop pot toes bavo been carri d on at tlle 
N rth ar liua Station for s v ral year and th m tbods of culture 
r mmend d by tbi tation are here bri fly summarized. Wh n the 
tubers of tbe econd rop are to be us d for s ed the seed tubers are 
tak n from tll crop wlti h was planted in the spring and matnr d 

ur1y in the summ r. The tub rs wb n dug bould be perfectly ripo 
and hould then be xposed to the light until they have become green
i h in olor an s1)read out on t.he gr und in a sinrrlo lay r well O\' red 

ith pin stra.w or lenses. Tho ov ring should lrn kept moi. t contin-
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ual1y an<.l the tuber remain bedded in this way until they begin to 
spr ut. It was found that cutting small pi ces from ach tub r wh n 
b dding them tends to shorten the time requir d .for prouting and 

b n treated in this way the tubers are plaut Ll ·ithout any further 
:utting. Planting seed pieces as practiced in spring diu not pron~ 
liable with summer planting at this station, as the stanu obtained 
as frequently unsatisfactory. By planting only those tubers wllich 

show signs of sprouting when taken from the bed a good stand can bo 
ured. Culls from the early crop sometimes us d as seed are con icl· 

less reliable than the well-ripened tubers. The time of planting 
sarily varies with the latitude. The middle of August is consi 1-

er a good time for plan tiu g in North Uarolina. Tile method of 
planting and cultivating Iccommended is ess ntially the same as the 
pr" tice known as the rural trench system. The seed tubers are l)lac d 
, t the bottom of deep furrows, covered lightly, and the soil compact d 
n.roun them. From time to time as tho plants grow tho soil is work d 
to them until the furro s are fill d. The subsequent cultivation should 
b p fe tly level. The plants remain green until they are cut down 
by tile frost, and the tubers which are then dng arn an imrnatur er p 
and k ep better than if mature. It is advisecl toke p them in a heap 
in the open ground, covered with pfoe straw or earth, or to keep them 
in a cool d, rk cellar. The obje tis to keep them at a temp rature of 

50 to 400 F. and to admit no light, conditions most favorable for 
ke ping potatoes. 

COLD V. WARM WATER FOR PLANTS. 

It is the generally accepted opinion of florists and gardeners that 
wat ring plants with very cold water is detrimental to growth, but no 
one bas undertaken to state definitely how cold the water may be 
witllout producing · this result. It is the common opinion, however, 
tllnt water applied to greenhouse plants should not be much colder 
than the air immediately about them. In order to ascertain the facts 
in the case more ucfinite1y the Wisconsin Station instituted a series of 
t sts. The plants were grown under glass, except as othtrwise noted. 

Twel e cuttings of Coleus, as uearJy alike in size and vigor as could 
b obtained, w re divided into four lots and planted in sand. They 
w re watered with water at 350, 500, 05°, and 8G° F. In twelve days 
all ere rooted equaJly well. They were pot ted off and the watering 
c ntinucd. 'Tllere was no noticeable difference in growth and vigor 
b twe n the various lots nntil sixty days after the cuttings were taken, 
wl.t n the 860 lot was slightly tlle highes t. This a<lvantnge was ouJy 
temporary, however, for in a few days the 50° ancl G5° lots ~lightly 

·e d d it in heigut. Ninety days after the cuttiugs were taken the 
35° lot was plainly cueck d, but the other three were practically equal. 
Tlli t twas repeated with wat .r at 320, 400, 700, and 100°. In this 

<so it was difficult to uiscoyer any influence due to the temperature of 
the water used. 
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of crops well carecl for. The beans showed n.:; di~ rence in yi ld tbat 
coultl be attribute i to tbe t emperntnre of the wat r. T11 . yield from 
the uuirrigate pl:llt as in tllis case also nrnch smalle1t than itber of 
the other . 

u a number· of tne e t t · a record was rnnidc af tlaie t mpe1mtnrc ©f 
tu oil b fore watering and at intervals for several hours afte.rw, r 
Tb application of ice water of course immediately Towered tlt tem
p r, ture of the. soil several degrees. It was :found that with plant in 
pots the original temperature generally was not regained for eveJi', l 

otlrs. The aJ>pHcc; tion of water- of 40° or abov , etc. ~ was found to 
h v no effect of importance, the original tomperature being soon 
r gain d after a rise or faU. 

From t he resul1s of these and numerous other trials not here noted: the con lnsion 
nJl'1) r fully 1 .m~ ntaible that tb01 growth of onliina.ry field nnd gru:tlen c1iop · ls 'not 
o..ff c d by the tempemture of ainy water ordi~10.rily vn.ilable for irrigation pur· 
po e. 

Tlle temperature of the soil abont the roots of the plants so quickly r gnins its. 
ori ll' inal temperature that no check to growth is 1ikely to result. 

It i concluded from the results of the out-door work that no harm can result from 
using for irrigati.o:u p.urpos s wu.ter from the cold.est springs or wells, for if * * 
the t mp rnturo of the water from these sources will not be less than 40° in nny 
en o w11:cn. tak n from the well or gpring, nncl by the mca,ns or<l.inall'ily emplo·y €1: in 
irrigation would be raised many degrees above this point befol'o reaching the roots 
of th plants. 

It is conclucled from the results of the greenhouse work that for vegetnblo and 
flow ring plants commonly grown under glass, well or spring water may be fre<>ly 
us d at :llny time of the year without warming. 

SOILS· AND FERTILIZERS FOR FORCING HE'.A.D LETTUCE. 

ithin the last few years the forcing of head lettuce has sp;rung :into 
considerable prominence as an industry. Growers hruve beeD g n. r , Uy 
agreed that the soil mixture was a, considerable element iu suceess·, but 
a to what the exact amount and cltaracter of the ingredients in this 
mixture w re tllere was not a little confusion of ideas. In order to 
obtain more d finite information 011 this subject, tlrn New York Stnite 
Station undertook a series, of tests to as.certafo definiteliy the iufiu uce of 
tla tex.ttu e of the wil on head let taco. Tlilis was the only valii ty use~l, 
anc.l the r snlts, obtained very pro1Jab1y do. not npply to loose· vari tie . 

h all of the tests each soil contained a superabmHlance of uitnogen, 
pho phoric acid,, and potash, so that for t1i.e purposes of this e :p ri
m nt all of the soils might be. c~nside:ued as equal in fertility, and any 
ilitfe1· nee in yi ld might be attributed to soil texture. 

Mixtures of well-rotted clay loam sod and stable manure with various 
nm unts of sand were tried. Tllere was little difference in ihe yield, 
hut on the mixtures containing 42 per cent of sancl the lettnc-e was ni 

trifle the earl.best.. On a. mixture of five-sixths sand and one- ixth 
st ule manur oy weigllt, tlle heads were larger, but loose: and of i1oor 
te ture. Wllen the proportion of stable manure was increased to on.a-
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THE DATE PALM IN THE UNITED STATES. 
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portions of the great Colorado desert. So great is the similarity in 
fa ·t that, so fa.r as climate is concerned, we may reasonably e pcct tlle 
dn.te i)alm to fruit satisfactorily in the aricl regions of our Southwest. 
Altl10ugh the date palm requires exceptionally intense heat in summer, 
it will withstand in winter a temperature tliat would be fatal to the fig 
or orange. 

Probably the soil best adapted to the date palm is one containing a 
small percentage of clay, fairly free from lrnmus, and charged with alkali. 
Irrigation and heat are the all-important considerations. Water is 
indispensable. The roots should be moist at all times. '~The date must 
have its head in the fire and its roots in the water" is an old Arabian 
proverb. The water should be applied frequently throughout the year, 
tlle most in the spring before blooming and in the fall prior to ripening 
of' the fruit. Care should be taken not to irrigate too much at the time 
of blooming and just after, as this is liable to interfere with successful 
fruit setting. The water may advantageously be quite warm, from 750 
to 9.1°, and contain considerable alkali. In midsummer irrigation 
should be in the late afternoon or evening to avoid scalding. 

alms may be planted along streams or flooded basins. All desert 
regions are characterized by occasional depressions where the water 
comes nearly or quite to the surface. During the rainy season tbese 
are filled with water and sometimes do not become. entirely dry before 
another rainy season. The date palm tlui ves in such spots when once 
established; although its trunk may be partially submerged for some 
time. Where irrigation is practiced, however, water should not be 
allowed to rise above the surface of tbe soil for any considerable length 
of time, and later to be allowed to dry away, as bakiug of the soil 
und r these conditions ma,y result in. serious injury to the tree. From 
a study of the soil and climatic conditions in northern Africa, where 
tlle date palm flourishes, it seems probable that dates may be grown 
in the region adjacent to the Salton basin west of Yuma. 

The date may be propagated from seeds or suckers. The former 
method is not much used except in originating new varieties, because, 
like many other fruits, the date does not come tme to seed. The fruit 
is generally later and poorer, and the excessive number of males tllnt 
spring up can not be distinguished and destroyed until the tree blos
soms, hence propagation by suckers is resorted to, although the date 
is difficult to transplant with uniform success. Frequently as many as 
50 per cel).t of the transplanted dates die after they have received tlte 
best of care, and if neglected hardly any will survive. The Arizona 
Station gives directions for transplanting as follows: 

nck rs may be romovod at any t ime <luring the spring or early summer, or even ia 
tho win tor if proper care be given them aftor removal. If they are to be plnnted in 
the open ground, it is advisnible to remove thorn dnriug the spring or early snmmcr, 
April probably being the best month. In winter, when the plniuts aro at a staudstill, 
tho suckers may bo romovctl with comparnt i rnly smn.ll loss, if tho lmll>s l>o not loss 
than 4 inches iu diameter and havo a fow roots. It is necessary, whou suckers ara 

17312-N o. D2-··-2 
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suck rs sl10ulll be selected from those that blossom earliest and most 
profusely and continue in bloom from three to flve .w oks. 

The varieties of dates are almo t innumerabl . They vnry greatly 
in size, color, sweetness, delicacy of flavor, and length of time required 
to mature. The dates of commerce are usually light colored, these 
being of firmer texture, and are hence preferable for shipping purposes. 

The average yield of a tree is eight bunches, each w jglliug about 
17~ pounds, though they may weigh as much as 44 pounds. In Arizona 
seedling tr es seven years of age have produced upwards of 200 
pounds in a single season. Young trees blossoming- the first or second 
time should not be allowed to bear more tuan four or five buncues. 

Among tbe various «;nemi s of tlie date, l>irds and bees do much injury 
by feeding on the ripe fruit. Cheese cloth sacks loo ely inclosing the 
'bunches on the tree afford tho best prot~ction. The expense should not 

xceecl 10 cents per tree. Grasshoppers do much damage by feeding on 
the foliage. The most serious pest tllat tl.ie date has in t.llis country is 
n. scale insect tbat was imported on palms several years a.go. The 
insect is small, but conspicuous against the dark green leaveR, both 
sides of which are infe Leu. Tll Arizona Station has not yet discov-
r d any m ans of eradicating tlrn pest. Applicnitions of wlial -oil soap 

washes and fumigation with ·liydrocyanic-acid gas liavc been only par-
tiaUy sue es ful. · 

RECENT STUDIES ON THE CODLIUG MOTH. 

It is doubtful if th ere is any more serious pest of frnit culture in the 
United States tlHtrn tlle codling motl1. It tas been estimated tlrnt from 
one-fourth to onc-lrnlf of tue anmrnl apple crop is destroyed by this pest., 
or more than l>y all otb r insects combined. Tl1e codling moth, indeed, 
js s d tructive tliat tbe :N'ew Mexico Station bas discussed tue advis
abi1ity of d straying a year's fruit crop in that State witb tl1e idea of 
xt rminati11g tl.te insect. Its principal food is apples, tbough it com

monly attacks pears, often feeds upon wiltl lrnws and quinces, and 
sometimes works on such stone fruits as plums, peaches, a11d cherries. 

Frequent failure to obtain good results iu treating tbe codling moth 
according to tbe long accepted rules bas Jed a fl w stations to thoroughly 
investigate its life history. Recent inve tigations of the ornell and 
N braska Stations on thi s snl>jcct are of special interest. The results 
obtained are much at variance with statements commonly found in 
entomological and horticn ltnral writings. 

The Nebraska Statiou states as a result of its inyestigations tbat-

The commonly accepted plan of fightin g foe codling moth bas been to spmy the 
trees with arscnites, either Paris green or London purple, as soon as the blossoms 
bnve fallen, and repeat the operation once or twice thereaft r at int rvals of ton 
d ys or two weeks. Tllo efficacy of tl.lis treatment, in many cas s, bas been proYed 
b yond n doubt, ye t its inefficacy bas been equall y well proved in other cases. The 
ns urnption bu.s b een t l1at tho moth begins its work at ulossoming tim , and that 
by praying immediately afterwards wo n.1ny catch the young larne at the t ime th y 
begin to work. * " * nut nuother factor enters iuto the prouleru. W.hen the 
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Since the 

ornoll Station 

bra kai St, ti n suggo ts the following treatmen t for tho 
c llin b m th und r th nclitions pr vailing in ra ka: 

(l) pl'L y i'th m·i grc n, o. gencr lly rccomm nd d, abont ono week after tho 
blo, m foll, r in time to g t the calyx cups w U filled with the poison, so that 
th y mny clo:-e oycr antl 110hl it ther . 

(2) pray ng, in with rnris grc n and Bordon.ux mixture combincc1, or with 
kcros n mulsioo, about .Juno 1, or, better still, obs rv carefully and apply this 

·ll 11th ggs nr being l icl in abnndn.nce on. th 1 n.v s1 which at Lincoln oconrs 
n.t tLbout this <lute. abornt ry _ p rim nt indicn.te that kerosene emulsion will 
bo rnor O"eti\· tlu:m Paris gr 'U at this tim . 

(3) mpo tho bark and plac 1mp r baut1s nround tho troo abont tho last of 
Jun 1 wh nth lu.rno are bo0 inuiug to 1 o.ve the appl to pnpn.t . Examine thcso 
tw or thr tiru , a week apart, nncl tl troy tho ins cts fonncl b •neath th m. 

('I) If th om tbotl ur 11ot wholly (I ti'' , owing to the proximity of n gl etod 
cl1nrt1 or from an unus u::il nbnnun,neo of ruotb , Inter prn.yiug, with eith r Pnris 

gr n noel orcl aux mixtur or kerosene mulsion, may clo some good, but appnr
utly cnn not bo osp ct l1 to bo wJ101ly II etive. Late prnyiug with arseuites is 

mu ·h m re lik 1y to injnr tho folingo thnn arli r o.ppli ntious, nncl if the other 
m bllods nr th rou ghly followed it ill probably be mm c ssnry. 

(5) If lan' ar s till fouu<l in the npp1 in nny consicl rn.bl nnmbers toward tbe 
1 of tho ason, plure pupcr ban<l about th tr e nuout Sept rub r 1 or a little 

, di r. L YO tl1cm tlloro until tho fruit i gntlJered from the orclJartl, th n remove 
and de troy th lm.' vte Libernnting L u nth tllem. 

( ) er en i)ln. eel ov r tll window and cloors of tho collar or rooms where 
O'fltil s lln.vo b n stor d will pr v ut thos lnrvro which are taken in with the npplcs 
from en.ping a moths in th spriug. 

JERUSALEM ARTICHOKES FOR PIGS. 

Iu h bn. b n written on tho ubject of th food Yalne 1 of artichokes, 
but v ry fow ar fnl xp rim nts h, vc be n made to determine just 

h t proporti n of ra tiou for farm animals .. n b profitably made up 

1 U. S. opt . .Agr., Fu.rm •r 'B ul. 73 (E-·pt. Sta. 'York-IV, p. 10). 
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of tl1 s tnb rs. To throw light on t11i point, the Oregon Station fed 
six thrifty Berk hire pigs-wuich had been rum1iI1g on wlleat stubble 
an l wllich weigbe<l from 117 to 215 pon11<ls at the beginning of the 
xp riment-from October 22 to Dec mber 11 on artichokes, sup le

mcnted by a small ration of equal parts of chopped wlleat and oats. 
An effort was matlc at the outset to compel the pigs to snbsist on a diet of arti

cbok s alon e ; but iu tl.10 absence of grain tllC're was very little gain, aucl the pigs 
w ro not cont utod. Tlioy w re igorous iu i.hoir cl mancls for sometlliug more 
sub tnntinJ. 

Tbe articbokOA were grown nonr the pens, so that the pigs conld have at•ces to 
th m whenever tb(ly dcsir <1. Tho tubers were left in the ground for the pig to 
root out as they wore needed. 

A portion of tho pfat was mens med and the artichokes dug to determine the yiolc.1, 
which was found to be 740 bushels per acre. 

During the experiment the six pigs consumed tbe articho1 es grown 
on one-eighth acre and made a total gain in live weight of 244 pound , 
or an average daily gain per pig of 0.81 pound. The pigs consumed 
during the period 756 pounds of grain, or at the rate of 3.1 pound of 
grain for each pound of gain in live weight. In otller experiments it 
has been found that it re 1uires about 5 pounds mixed grain for each 
i)Qund of gain in live weight. On this ba is the feeding of the arti. 
chokes resulted in a saving of nearly 2 pounds of grain for each poun<l. 
of gain in live weight. The pigs were healthy and vigorous tllrougl10ut 
the experiment. 

The artichokes used in tuis experiment "were planted the last of 
April, on ground plowe l <leeply and prepared as we would pr pare 
ground for potatoes. The tubers were planted in furrows, which were 

feet apart. The seed was dropped 18 inch s apart in the row ancl 
ovcred with a hoe. The plants were cultivated a few times, but aft r 

the tops were 2 feet high no further cultivation was necessary. TlJe 
t ps grew 7 feet high before tbe encl of the season." The pigs left only 
ni few tubers in tbe ground. 

SUPPLEMENTS TO SKIM MI~K IN FATTENING CALVES. 

The Iowa Station has conducted experiments extending over a num
ber of years to learn what feeding stuffs may be profitably combiued 
with skim milk for calves. In two of the tests linseed meal, ground 
oats, and a mixture of corn meal aud flaxseed were compared as sup· 
pl ments , to separator skim milk. In the last test reported corn meal 
was also included. For this test (which covered 74 days) twelve calves 
were divided into four lots of three each. During the test eac.h lot 
c n urned about 3, 760 pounds of separator skim milk and 1,480 pounds 
of bay. In addition, lot 1 was fed 429 pounds of linseed meal; lot ~, 

05 pounds of oatmeal; lot 3, 59 pounds of flaxs ed and 538 pounds of 
corn meal, and lot 4, 601 pounds of corn meal. The lots were kept in 
well-ventilated sheds with yards connecting. Salt and water were 
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nl ny nc c si l . Tho foods c sum , g. ins mad , and co t per 
ouu l f gain in lhe last 1 erim ut re l.t wn in the following talJlo: 

Summary of 1·esults of calf feecli11g. 

Lot 1. Sltlm milk, 110.y, with llnRe cl monl. .....• •. 
L t 2. I Im milk, lrny, wHh ontm 111 ••••••••••••• 
Lot !l. ·1 ini rum , ha.y, vitb Unxs u null corn 

m nl . ..••.........•.. . ......... . .. . ....••••••.• 
Lot4. 8klm milk, hny, ~ !tb. corn m I. ......... . 

NLltrltfre 
rntio o.f 
ro.lion. 

1:3 
1:4.1 

1:4.8 
1 :4. 9 

Total 
gain. 

---
Pound a. 

4 3 
, 98 

48() 
609 

AT rngo Dry mnt- Vost of 
llnily t r ten f d s l' 

gnin lier p rponutl :poun of 
b ad. of gain. gain. 

------ ---
Pound1. Pound1. Oenta. 

1. U:l 4.13 2. 5 
l. 68 , .31 2.2 

1. 65 4. 32 2.3 
J. 72 ,.16 2.0 

Wllil Lb r su1t of th se cxpcrim nts are contrary to prevniling opinion concem
iu"' the r lative o.luo fth ofi ,itisuotuun a.tur.lorinanyw ynmensouaule 
th t the carbouac ons grains shonhl L moro snitalil for f oding with skim milk 
tlinn n bjgllly nitro"'ouons prounct liko Un <l. mcnl. 

Th couclu ion secmB warrant u ilin.t a nitrogenous fe <1 1 11 has oil m al, is neither 
n c s , ry nor most :profitaul to suppl ment as p mtor-milk rn.tlon for youug calves. 
All of th ration , Y n when corn nntl fin. sc d w re u d, were narrower than 
wh 1 milk, ucl it is id nt that Lho 1 mont Incl ing in s para tor milk is uot albu
minoid , bnt fot Ol' it <iuirnl ut-carlJohyclr tcs-in some form palatable aud 
dig ti ulo to cal,. s. 

r nt rim nt made in olt nd the ere ct of incr using the 
fc_ t in 1 im milk fi r ak s r of adding star h was t st d. nffi ient 
whol milk was add cl to sl im milk to make th 1 ir d amount of fat. 

b n star ·h wa fi d it was co kod to a paste in tlle skim milk. 
ut 04 r ce t of the star h was dig t d, th 0 ffici nt of dige ti

bi.li y b ing as high as in the case of the adult animal. The addition Of 
star ht the ration liminisb d the dig tibility of protein somewhat. 
It wa , how v r, on the wh le satisfactory, although the author believes 
tuat fat i pr fi rL bl . 

A r min nt 1r uch inve tigator has r cently publi hed the r sults 
of a numb r of y , r ' xrieri n e in fi eding star h and skim milk to 

G lve , and r gards tbi om bi nation of foods as very a.ti ·factory. 
tat s that a calf w ig·lting on an av r( g 70 pound at birth s110uld 

gain L ut 2 pounds in w igllt a day, about quart of milk l> ing 
r quir 1 for thi by alf of tho b vc w ight. 11 u the calf is eight 

y old, st~ r h in tho pr portion f . 7 ounc to a quart of milk m. y 
be ul> titut d fc;>r' hole milk. No ba<.l results follow the ch nge in 
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~ eel and the gnins made are satisfactory. The starch should be cook d 
t a moo th pn,ste with half tu milk usetl, then mixed with the remainder 
and fi d warm. The value of this m tl10c1 of feeding from an economicnl 
standpoint is discussed at con id rablo length. 

The e experiments all indicate tlmt wl1at might be expected on theo
r ti (. l grounds is found to be the case in practice. It is known tlrnt 
the body requires protein for it growth and maintenance, and in addi
tion fat aucl carbolly<lrates for supplying tlle necessary energy. Whole 
milly is the normal food of tllo calf; it contain8 a sum ieut amount of 
pr t in. If the fat is removerl, the skim milk supplies tlrn same amount 
f prot in as b ii re, but sometlling must be acld d as a source of energy. 
tis known that within limits fa,t and carbohyllra.t s am interchang ab lo 

for tltis purpose. Ju tho experiments cite<l above carbohydrates (citllcr 
in form of starch or cereal grains) were succe fully combined with skim 
milk a.ncl in this way the auimal was supplied with an abundnnce of pr -
t in an<l en rgy and made satisfactory gains. Wbeu it is pos iblo to 
supply pl'otein i11 a by-prod net such as skim mill , and the supplem n
tary material in au incxpen ivo form, the profitalJle fcc<.liug of calves is 
assnre<l. 

PASTEURIZATION OF MILK FOR BUTTER MAKING. 

Tb adoption of imre cnltnre for starters in ripening cream has led 
to tll qni.t geuern.l use in Denmark of pasteuriz tl milk or cream f r 
buttel' making. This pa tenl'izc.ttio11 deprives tll cream or milk of n. 
larg part of tlie bacteria wl1ieli it always contains so that the bact rini 
of tll pure culture predominate from the first and largely crowd ont 
those in the er am. In this way tho effects of the pnro culture aro 
mor mark cl and a.re not p :ut.ially masked by the growth of otlicr 
kind of bacteria. The nse of pure cnltnrcs in unpasteurized cream 
llas been likened to the scl cting of clover seed with great en.re so as 
t ayoid all foul seed, and then p1auting it on soil thn.t bas not been 
pre ions1y prepared in any way, in wltich cuso it conkl lln.rdly bo 
e ·p cted tl1at the Jovel' wonlcl come up clca a and remain free from 
w el . Similarly, the dairyman, wbo in u ing pnre cultures is simply 
carrying on bact rial fa.rming, an hardly xpcct tor a11 tb full advan
tag of the pure cu1tures without first destroying tlJC growiug bacteria 
that xi t in t11e milk and cream. 

Although tlle use of pure cultures lias become quite extensive, the 
practic of pasteurizing, wlii ·h has practicnl ly di splaced the old sys
tems in Denmark, bas found little if any application in commercial 
er am ries in this countl'y. An e · tended test of tuo metllod, recently 

port 'd by tile Wi con in Experiment Station, throws much light 
npon it p ractiea.bility aml advn.ntagcs, and tile class of creameries 
wlli •h may b expected to b u fit by it. Experim nts on a commer-
i l le wcro made n t tl1 creamery of the Wisco11sin Dairy ScJ1ool, 

extending from F bruary to August, thus coveriug winter, spring, aud 



eriments a part of the milk wa 

' he HIT rcnce in tliefre h scores is so slight that it is impo siblo from tbese scor s 
to con Ind thnt one syst m prodnc s higher flavo1· than the oth r. The sc01· r, 
bow f' r, ]aimed to bo able to d tect tho pastcuriz cl butt r by its "sw et," 
"cnrdy," ".fiat" tnsto, but did not materially rednco bis scoro on this a. conut. 
Thi oncln ion is o.f matcria.l conscqu nee, as it is usuall y claimeu that as high a. 
:lla,vor a.n not be secured in past urizocl butter ns in that rua<l.e in the ordinary way. 

i icling the work into monthly periods (February-August ), it can not be said 
tb11t past urizing uffocts the quality of the butter more at one period than another. 

be grain or body of the butter from pasteurized milk was scored 
ou i<l rably lower than that made from unpa t urized milk. In other 

r l , th I a teurizi11g process app ars to injure the ,grain or bo ly of 
tu but r, , rding t m rican standards, al hough it is suggested 
t1iat th r might not b, v b n this diffcrcn if the butter bad been 

in markets wb re past urized butter wns common . 
.. st urizcd butter k pt better than tllat from uupasteurized 

milk. n tlJ averag , tllirty-nine packages of unpasteurized bntter 
ct ti r. ted 1.2 point in flavor by keer ing in a butter cellar for two 

to fi ur w ek , while thirty samples of the past uriz d butter lost only 
.81"' of point uncl r the same treatment. On this point the butt r 

pert in hicago s .. ys: ' u. Uy I have not been much in favor of 
pa t urizing r am, but the test that have just made of these 8-ponnd 
p, ils th, t were behl in storage sliows to me that the pasteurizing 
• pp ars to help hold the sw ctness for two or three weeks probably 
b t t r tbnn unpast uriz d butter." 

Tb yield of butter from pasteurized milk was, on the average, a lit
tl les._ tllan that f.rom unpasteuriz d milk. The beat applied in pas
teurizing was in no way unfavorable to the separation of cream, but in 
hot " aLllcr the lmttermilk from the past urized cream contained 
som what more butt r fat. This was thought to be due to the fact 
that the pasteurized cream was not as thoroughly cooled, owing to the 
lliglt r temp ratur to wbi h it had been heated, for at other seasons 
there wa.s not much difference in the amount of fat left in the butter 
milk, 
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As to the uniformity of the· product, there was only a slight differ
ence in favor of the riasteurized butter, as both kinds of butt r wero 

nit uniform in quality. It should. b rem mbered in this connection 
that tlle butter was made in the dairy school creamery, under tllo 
dir ction of experts, ancl under the most favorable conditions for 
m king a uniform product by the ordinary methods. The normal pr d· 
net of tbis creamery is very uniform, and <iuito likely great~r diffcr-
nce in the uniformity and in tho keeping quality of the pasteurized. 

product wonkl lrnvo been apparent in tlle average creamery. 
Con idering tho extra labor and expense involved in tlle process, 

and the present demands of the American market, tlle station does not 
r commend its introduction into creameries that already make a good 
, ro luct. It is believed, llowevor, that in cream ries where difficulty is 
experi need in making a thoroughly first-class product of uniform 
quality it would be a material advantage. 

"If tlle demand for export butter should ever reach any consider
able proportions, the employment of this system migllt be of value, 
since the present standards demanded by the foreign market are as 
easily obtainable, or even more so, by the pasteurizing system as any 
other. Thon, again, it should be remembered the methods usecl in this 
system have by no means reached their highest state of perfection, and 
that further stn<ly may give us better results." 

GASSY AND TAINTED CURDS. 

Tho progress of investigation on the relation of bacteria and other 
mi ro·organi ~ms to cheese making has shown in a striking way to how 
great an extent the production of inferior cheese is due to the fa,ilnre 
of the che se maker to prevent or control tho action of undesirable 
bact ria. A comm'on trouble is the presence of disagreeable taints 
whieh develop in tho milk and curd during clleese making. These are 
usually, tbough not always, accompanied by the formation of gas, 

hich results in a gassy curd. Several of our stations have investi
gat d the cause of tllese troubles, notably the Wisconsin Station, and 
a recent investigation at the New York Cornell Station was umlerta.ken 
to <l.etermine the source of tbe infection. 

A cheese factory in which the difficulty occurred received milk from a 
fairy in which there bad been consideraulc trouble from cows retaining 
th placenta or afterbirth. This was popularly believed to be the 
source of the taints in the milk and the gassy curd. An investigation 
of tlie milk and curd showed th at both the taint and the gas wcro 
caused by a species of gas-producing bacteria. In proof of this, cheese 
was made from sterilized milk, to which a culture of this bacillus was 
ad led, with tlle result that the taint and tlle gassy curd clevelo11ec1. 
When tho milk of the cows which had suffered from retained placenta 
was r joct d tlie taint and gas y curd contiuucd to develop, and on 
examining the milk of each. of the cows in the dairy it was found that 
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PURE CULTURES OF BACTERIA FOR CHEESE MAKING. 

Th us of pnrc cnltur s f bn.ct rin. for ripening tlle cream in butter 
makin g· ba l>ccom v ry familiar within the past few years, aud bas 
b n ml pt cl in renmcl'ics to om co11s itlerable xtcnt. But the use 
of imr culture iu chctso making ha m re of tlt lcment of nov lty 
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in it. Two or three years ago the Wisconsin Experiment Station made 
s m experiments with a pure culture of the bacteria causing the sour
ing of ruilk, which is believed to be a poterit factor in tho ripening of 
chcc . In tlte opinion of a disinterested party who scored tlle beeses, 
tb n e of tho pure culture improved not ouJy the flavor of the che e, 
but its texture as well. In addition to this, the cheeses made with the 
pure culture were more uniform in quality than cheeses made at the 
same time without any starter, there being less variation in flavor am.I 
texture of different cheeses made on the same day. 

R cent1y, xperiments in Scotland have been mported in which pure 
cultures ·w re used on a commercial scale. The cultures, like those 
us d at tbe Wisconsin Station, consisted of a form of lactic-acid bac
teria, which subsequent investigation showed to be very prevalent in 
sour milk, whey, and cheese of fine quality, and very similar to the puro 
ultnres used for butter making. T.he pure cultures were tested quite 

extensiv ly at one factory during the summer, ancl were also tried by 
thirty-two different cheese makers. More than 100 tons of cheese was 
made with their use. The qualities of the cheese were good, and there 
was an absence of "the undesirable fodd r taste common to spring 
ch cse." A number of the cheese makers who tested the cultures con
tiuued to use them all summer and requested that they be supplied with 
t!Jem the following season. In several cases cheese made with the pure 
cultures took prizes at exhibitions. One noticeable result from their 
use was greater uniformity in the product. 

Trials of pure cultures in two dairies for the purpose of preventing 
discoloration of the cheese resulted favorably, "and in a third dairy 
discoloration ceased as soon a.s the culture was used." · 

The author considers that the experiments have shown the use of 
pure cultures in che se making to be both successful and practical, and 
b Ii ve that there is every probal>i.lity that the system may l>e used 
with great advauta.ge where there is danger of discoloration, difficulty 
in getting a firm curd, where a starter of some kind is necessary owing 
to tho conditions for keeping milk being im11erfcct, where there is trouble 
from tainted milk or tainted curd, for the production of cheese in spri ng 
and autumn, and for securing greater uniformity in quality. 



EXPLANATION OF TERMS. 

TERMS USED IN DISCUSSING FERTILlZERO. 

Complete fertilizer is no which ontnins the tbroo essential fcrtiliziu~ constitu. 
cnt , i. o .. nitrogen, p110 phoric ucit1, aud potn b. 

Nitrosen exists in f'rtili zors in thr o distinct forms, viz, ns orgnnic matter, as 
ammonia, nnc1 nR nitrat s. It is th most xp nsivo fertilizing ingredi nt. 

Organic nitrogen is lli trogcu in coml>Jnation with oth r elements eith r ns v gc
tn.l1lo or animal m'n.tt r. The more vn.lunulo sou rces are dried blood, dl·icd meat, 
fanlcng , dl.'i d fl Ii, nud cotton-s etl meal. 

Ammonia is r~ ompound of 11itrog u more r adily avai lable to plants tlian orgnnic 
nit.rorr n. TJrn mo~t ommon form is su1pbato of ammonia, or ammonium sulphate. 
It is ono of tho first prodn ts that results from tho c.l cay of vege table or animal 
sub tnnc s. 

Nitrates furnish the mo tr nt1ily avaiJahlo forms of nitrogen. The mo t common 
nr nitrate of soda nnd ni trnto of p ota h (saltp ter). 

Phosphoric acid, on of tho sscntin.l fertilizing ingrCLli uts, is c1orivcd from 
mnt rials c111lod phosphates. It lloos not xis t nlone, bnt in ombination, most com

only as phosplin.tc of limo in the form f bou R, ro ]· phosphn.to, and phospbatio 
slag. bospb rio n, id occurs in fertilizer in tlir forms-. olub] 1 reverted, aud 
iusolublo phosphoric n.cicl. 

Potash, a a oustitn ot of fortilizcrs, . i ts in a numbor of forms, l>nt c:hiofly ns 
llloritl or mnriato antl ns n1pl.Jat . All forms nro frc ly solnblo in water rmd n.ro 

lirli v d to be n arly, if not quit , qnnlly a nilublo, but it hn,s been found tbn,t the 
culorids may injnriously ff ct th qnn.1ity of tobn co, potn,toes, and r.ertain other 

ro}l . Tho chi f onrc of potnsh ar tb potash salts from Stn sfurt, G rm11uy
lalinit1 sylvi nit, mnrint of potasll, sn1plrnte of soda, and sulphate of potash and 

agnosia.. \Vootl aslJ sand coLtou-hull a h s ar also sources of potash. 

TERMS USED IN DISCUSSING FOODS AND FEEDING STUFFS. 

Water is contnin din all footls nnd :f ding tnffs. ·Tbe nmount varies from 8 to 
15 poumls p r 1 0 ponucle of ench dry ruutcriali; a lHty, straw, or grain to 80 pounds 
ill i1 g ancl 00 ponmls in some l' ot . 

Dry matter is tho portion r mn.ining nftor removing or excluding tb water. 
Ash i what isl ft wbou th combustible pnrt of a footling s tuff is burn ed away. 

It consists chiefly of limo, mngn s ia, pota h, soc1n, iron, cblorin, and carhouio, snl-
1burio, n.nd pbos11horic ncitls, nncl is used lurg ly in making bones. Part of the nsh 

oostitu nte of tho food is etorecl up in tlio auiiua l' uotly; the rest is voided in tha 
ui·ioo nnd manure. 

Protein (nitrog nons mn.tter) is the name of n, group of snbstnn es contaiu ing 
nitrog n. Prot in fnruisb s tlJe materials for the lenn tle b, blooLl, skin, muscles, 
t nc1on 1 n nes, hnir, llorns, wool, ca!'lcin of milk, albumen of ggs, etc., nud is one 
of lie mo t important constituents of feeding stn ll's. 

Gluten i tho numo giv n to ono of tl1e most hnportnnt of the nitrog nous snb
tnnc s cln sc tl teigc~hcr uuderth g ncral torm "rrotein." ""\Vhcatguw," obtained 
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by ca,refully chowing wl1cat, is a familiar example. It is the gluten of flour that 
gircs consistency to dough. 

Carbohydratee.-Tho nitrogen-free extract a.nd fiber are often classed together 
nnuer tho namo of carl>oby<lratcs. The carlwbyclrates form the largest part of all 
vcgctal>le foods. They ore either storeu up as fat or burned in the body to produ e 
heat n,ml energy. The most common and important carbohydrates are sugar and 
starch. 

Fiber, sometimes called crude C(Jllnlose, is the framework of plants, and js, as a. 
rule, the most indigestible constituent of feet1ing stuffs. The coarse foclcl·rs, smh 
ll.B hay aml straw, contain. a much larger proportion of ilber than the grains, oil 
cakes, eto. 

Nitrogen-free extract faclmles starch, sng11r, gums, and the like, and forms an 
im:portnnt part o all feeding stuffs, but especially of most grain . 

Fat, or the materials disso1 vecl from n. feeding stuIT by tllcr, is a substance of 
mixccl cha.rn.cter, a.ucl may inclurleJ besides real 'fats, wax, the green coloring matt r 
of plants, etc. Tho fat of food is either stored up in tlle body as fat or burned to 
ful'llish heat an<l energy. 

MISCELLANEOUS TERMS. 

Alkali soils.-Soils found in arid or scmiarhl regions, which contain an nnnsnnl 
nmount of soluble mineral salts (alkali), wld ch efrloresce or bloom out in the form 
of a white powder or crust in dry weather following rains or irrigation. Two dis
tin ct classes of alkali are known: White aka.Ii, composed laJ·gely of sulphate of 
soda. ancl comrnon salt, which is compa.ratiYely harmless; ancl Llu.ck alkali, com
posed largely of carbonate of soda, which is highly corrosive and destructive to 
wgctation. 

Humus is the name applied to tho partially decomposed organic (animal and v gc
tablc) matter of tho soil. It is tho principal soux:ce of nitrogen in the soil. 

Micro-organism, or microscopic organism, is a plant or animal too smal~ to bo 
seen without the aid of a compound microscope. 

Bacterium (plural, Bacteria) is the name applied in common to a nnml>or of di~ r
ent or closely rclatotl microscopic org:misms, all of which consist of sin gle Rhort 
cylinc1ricn.l or llipticnl cells or two snch cells joinecl end to en<l and capable of pon
taneous movomeat. :Many kinds of bacterin, aro Jrn,rruful and en.use dis asos and 
otb r injurious effects, but many arc beneficial. Among tho latter uro tliose wLich 
giYe aroma to tol>acco aml fl:l\'or to lrnttor and cheese, and those which enable 
lognminous plants to use tho free nitrogen of the :iir. 

Bacillus (plural, Bacilli) is a genus, or kind, of Bacterium. 
Cult ure, as llere applied to liacteria or otller organisms, is the product of tllcir 

growth under artificial conditions. 
Pure culture is a. cultnre coutaiuing one kind of orgauism. Pure cultures of 

ycnst arc used in wiue u1:i.king, and pure cultures of bacteria are used in butter and 
cheese making, nntl for other purposes, to insure a uniform prodnct. 

Sterilized millc or cream, properly s11ea.king, is tllat in wbich all the germs bave 
been destroyed (usually l>y repeated heating to 212° F.-boiling point), but in tlairy 
practice the term is applied to milk or cream wliich has been heated onco to a. tem
pcrnture of ,about 212° F. 

Pasteurized milk or cream is that which bas been beatetl ton temperature (about 
1550 P.) wllich does not kill all the bacteria, but ouly tlioso which arc inn. vegeta· 
ting condition and ready to begin their activity ut once. 
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FARMERS' BULLETINS. 

Th ese bulletins o,re sent free of chnr.go to o,ny nt1<1r ss upon npplicntion to the 
c retary of Agri ulture, Wn.shington, D. C. Only the following are available for 

di trilrn U on: 
No. Hl. guminons Pl:mts for Gr n Mnnnrlng nnd for Feeding. Pp. 24. 
No. 18. U'ornge l'l1tnts for the South. Pp. 30. 
No. l\l. Impo1 tnnt It1 octicid s: Dlroctions for Tltclr Propara.tion and Use. Pp .. 20. 
No.21. Barnrrml :Manur. Pp. 32. 
No. 2... 1 <!In g 1rnrm Animnls. Pf. 32. 
No. 23. rood11: Nntrltiv Vnlu nm o t. P-p. 82. 
No. 2~. Roa liol rn llllcl Swino P.lag ne. Pp. lG. 
No. 25. Pennnt11: ulture nnd aes. Pp. 2!. 
No. 20. Sw t I1otat'o s: Cnlture nnd s . Pp. SO. 
No. 27. ' lnx. for ' d mul .Fib r. l~p. 16. 
No. 21!. W eris; antl How to Kill Thom. Pp. 30. 
No. '.JO. Soudug- of Milk, nnd Otlt r ' li11ng sin Milk Protltlc ts. Pp. 23. 
No. so. rnpo Dist'OAOS on tho r~aciilo Coast. Pp. 16. 
No. 31. lfalfu, or Luc n1. Pp. 2a. 
N . !12. !l n.nd Ung . PJ>. l.1 1. 
No. 3fl. P a h GrowiJ1 g for Mark t . Pp. 24. 
No. 34. 1 ati1: Compo11l.tion an\l Cooking. Pp. 20. 

o. ll5. Potato Onlture. Pp. 2S. 
No. 30. tton ed nml I ts I'roclucts . Pp. 16. 
No. 37. Knfir 'om: 'hnrn teriat i s, Culture, nnd sea. Pp.12. 
No. 8 . Spr 'i11 g for Fruit Dis na a. l'p.12. 
No. !lll. Oulon 'ulturo. Pp731. 

o. 40. Farm l>r11i nngo. l'p. 2-L 
No. 41. .'Fowls: 11r n.rnl Fo1:11iug. Pp. 24. 
No.42. •nots ~lrnutM.ilk . .Pp.29. 
No. 43. wng l>i po11nl on tl1e Fnrm. Pp. 22. 
No.44. omml'rclal l:' rtlli z rs. l 'J). 24. 
N . d5. Som ns eta J11juriou11 to Stor d rniu. Pp. 32. 
No. 46. rrignilon in Hnmirl limnt . Pp. i1 . 
No. d7. Ins ots .1.\Jt" •tiug the 'otton Plant. Pp. 32. 
No.48. The Mnnnrl11 g ol' Cvtton. Pp. tO. 
No. 40. b ep l!' ding. Pp. 24 .. 
No. 50. 01·ght1m n n l•'orng Crop. J?p. 24. 
No. 61. t11nd rd Tnrioll s of Chickens. Pp. 48. 
No. 52. ho Sugar U t. Pp. 48. 
:No. 53. How to row Mnsl1rooms. Pp. 20. 
No.5t.8omeCommnuHlrrlsi nTh lrHolntlonto :,::rloultnr. T'p.40. 
No. 55. Th Dni.ry ll rcl : Its J!'ormation nntl Mnungemcut. Pp. 24. 

o. 50. ,x:p rim n t, Station W orl - I. l'p . 30. 
No. 57. l3utt · Mnldng on the Fn.rro. Pp.15. 
No. 58. 'I:h 8oy llNm ns l\ Fornge Cro11. Pp. 2J. 

o. 50. 3 e (<' ping. 'p. 32. 
o. 60. M thocla of Cnring Tobn co. Pp. rn. 

N • 01. parngus 'nltnr· , . l ' p. 4.0. 
No. 2. Inrkoti~tft. Fnm1 P1·oduoe. P1.1 28. 
No. 03. nre of .J.Uilk on the Farm. Pp. 40. 
No. 64. Ducks anti ccso. Pp. 4 . · 
No. 05.11xp rim nt ' l tion Work- IL Pp.32. 
:No.60. M atlo' s nnd J'os tur a. Pp.24. 
No. 07. Forestry for .Fnrmora. Pp. 48. . 
No. 08, l'ho Blu k Rot of tb Cnbb nl? . Pn. 22. 
No. 00. l~xp rim n 't tlon Work- III. Pp. 32. 
No. 70. 'rbo Prin lpnl Ins t En ml s of tho rn.:po. Pp. 24. 
No. 71. Some E sse11tinls of 11 f Pl'ocluclio11 . Pp. 24. 
No. 72. nttl Rauges or tho outliwoi.t. l'p. :;2. 
No.73. E prim nt ' tatlon Work- IV. Pp. 82. 
No. 74. Ml!k as l fooll. P11. !JO. 
No. 75. Th rain Smuts. Pp. 20. 
No. 70. 'l'omnto r win". Pp. SO. 
No. 77. Th Lhni11 g of oih1. Pp. 19. 
No.7. Exp rlmcut Station Work-V. Pp. 32. 
No. 70 . n x 11orimcnt tntlon Work- VI. Pp-. 28. 
No. SO. '£h P n Ji Twig-bor r- nn Import.nnt Enemy of Stono Fruits. P1l. 10. 
No. fll. oru nlLnro in the Son th. Pp. 24. 
No. 82. '£ho ultm· of 'obncco. Pp. 23. 
No. 83. Tobncco Soils. l~p . 23. 
No. 84. E:xpi riment 'tntlon ork- VII. Pp. 32. 
No. 85. J~iah na Food. Pp. RO. 
No. 80. Thirty l'oi sonona P lants. Pp. 92. 
No. 7. Expoyim ut Stntion Work-VlII. Pp. 32. 
No. 8 . Alknll Lnnds. Pp. 23. 
No. BO. Cowpens. rp. 10. 
No. 00. The Mnnufnctur of Sorgllnm Sirnp. (In press.) 
No. 91. Putato Diseases and Tlloir 'l'1·eatment. (In press.) 
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