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subsists between the character aud chemical
composition of’ the land, andd tie root produce
ﬁ:rown upon it.  Tasnips atlected by anbury,
may observe in pussing, I find are much
richer 1n nitrogen and in mineral matters
than sound roots, a3 will be scen by the fol-
lowing vesults, which I obtained in the ana-
lysis of a turnip aitacked by this disorder:

CourosirioN or A “fURNIE® ATTACKED BY ANBURY.
Water ... . 2

*Albununous rox;l'];unnlu ........... . 858
Swyear, pectine, and Jyeestibie fibre, . 367
Woody fibre...... cooooeenns o .o3.27
Minerai mateer (ash)....ooiiiiiiiiiia, 1.48

100.00

*Containing nitrogen......ocoievennnane 57

On an average, sound natitive turmps con-
tain avout 91 per vent. of water, and not
more than 15 to 13 per cent. of nitrogenous
compounds, and much less than was found in
the diseaced roots; and it appears from these,
and numerous otlier vesuits to which I shall
have to refer presently, that a high per-cent-
age of nitrozen and of ash in roots rather in-
dicate imwatmity, and by no means superior
feeding quality.  Roots grown on peaty sols,
it is well known, iiequently are spongy, and
of a low feeding quality. Peaty land often
is greatly deficient in lime, and in that case
the turnip crop is liable to finger-and-toe.
Sach is the character of two #oils from Shrop-
shire, analysed many years ago with the fol-
lowing results:—
Prary Soes.

Moisture............ e e e, 27T K
Organic .nattel.......... 21.15 37
Oxides of iron and alununa 515 191
Carhonate af e .. .80 K>
Mazmesia and alkalics. .83 .2
Insoluble siticious matter. . (.25 5537
109.00 100.00

©On No. 1, white_tusnips grow well up toa
certain time, and then die off, and on No 2
soil they suffer frow fiuger-and-toe. Here,
then, we have some further examples, which
show that the deficiency of lime and proba-
bly of other mineral matters in the soil, and
the excess of organic matter, greatly cffect
the character of roots grown upon such tand.
The preceding examples amply illustrate the
intimaic relation which exists between the
character of the root crops and the nature
of the land upon which they are mown.

INFLUENCE OF MANGRES.

Before speaking of the next subject, the in-
flaence of various kinds of manures npon roots,
it appears (o0 me desiravle to & clear under
standing of the remarks which I shall have
to make on this head, to vefer, as brefly as
possible, to the average composition of the
principal root crojs. and’ to consider the
various conditions which 1cyulate their nutri-
tive value.

The following table, founded on numerous
analysis, shows the average composition of
different root crops:

Avzraor CoxmgrioN or Roors,
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Water.......] 91.5] 595, ss5] 8¢5, S7.0] s2.0
Albuminous
compounds] 1.1 .51 25| 1.5 g0 13
L. 2 2 ) a 2y 5
Pective, &e. | 1.5} 10| 10 ol 1.2 1.2
Starch.. .... .. .. .. .. .. 35
Suzar... .... 307 50! &5f 95| 6s5i R0
Cellular fibre] 20 21| =24 =5] ss| 7.5
Aincral mat.
ter(ash)... 7 S 10 10 a2 10
100.0 § 100.01 100.0 ] 100.0 i2100.0 | 100 0

Thie amount of dry feeding mazter, it will be
see, is Ltrgest in parsnips and smallest
white turnips. In the former we have as
Juuch as 18 per cent. of dry substanee, aml in
the latter only 8} per cent. I we arrange
the different root crops according to their per
centage of water and dry substance, we get
the following order :—1, pavsnips; 2, sugar-
beets ; 3, carrots; 4, mangels; 5, swedes; 6,
tarnips.  As regards the nutritive or feeding
values of these difterent root crops, 1am in-
clined to place them in *he smne ovder, and
the least to turnips. ‘2.e amount of solid
maiter in equally matuved roct, it strikes me,
may be faitly taken as the measure of their
comparative feeding valne.  Well matured
00w, it will Le seen, contain a consideravle
amount of sugar. ‘The largest proportion
occurs in sugar beets, the smallest in turnips.
Upon it tie foeding value of roots grealy
depends.  Excepting parsnips, in waich a
certain proportion of sugar is replaced by
starch—a constituent which serves the sume
ende in the animal eoonomy—taue per cené-
age of sugar in roots aflords a zood means
for judging of their comparacive feeding
values.  Thus we have in

Suzar-beets. . . .93 per cent. of suEar ¢n an aveTage.
Carrute ....... 63 ¢ . o

Maugels. .. .5}« “ “
Swedes 5w “ “
Turns.. ......3 ¢ o “

The order, based upon the per centage of
sugar, it will be noticed, coincudes with chat
based upon the per centage of dry matter in
roots.  Whether we jngc of the nutritive
value of well ripencd roots by cither stand-
ard, the practical resultis the same. The
praportion of sugar, as 3 rale, rises or talls
with the per centage of water and dvy mat-
ter in the roots, Starch occurs in considera-
ble proportion in parsnips, and in small
quantitis in unripe mangels, carrots, and
swedes.  With the matarity of the last men-
tioned crops the starch disappears and be-
comes converted into sugar.  The per-centage
of albuminous compounds and of ash const-
tuenis in diffcrent reot crups on the whole
do not vary in well-matured roots in the
same degree as the per-centaze of sugar
The case is different in imuarare roots.
Such roots,_accordiny to their comparative
state of naturity, exhibit a much greater
range of variadons in nitrogenous matter and
ash.” I dnd invariably the per cemage of
nitrogen and of ash much larger in roows at
the carlier stages of their growth than at a
later; a high per centage of nitiogen and of
mineral matter in roois, therefore, are indi-
cations not of their high feeding value, but the
reverse.  Briefly stated, the nutritive value
of different root crops depends largely upon
their state  of matarity, or, in other words,
upon the per centage of dry matier, and the
proportion of sumarin the dry substance of
the roots.  Unnipe turnips and mangels not
only are poor in sugar, but they contain or-
ganic acids, which, together with an excess
of imperfectly claborated nitrogenous sub-
stances. appear to be the cause of the ud-
wholesome propertics of unripe roots. Me-
hay found .22 per cent. of oxalic acid in
sugar-beet, .43 per cent. in the stalk, and as
much as 1.§6 per cent. in the leaves. In
passing, I may notice that the leaves of root
crops contain much more nitrogen than the
bulbous roots; and as turnip or mangel tops,
in regard to nutritive properties, are not to
be compared with the roots, we have here
pasitive proofof the fact already pointed out,

that the teeding value of root crops is by no
means proportional to tie nitrogen winch tiey
contain.  Tiat this is not mereiy a theoreti-
eal proposition is clearly shown by come di-
rect feeding experiments which M. Lawes
made in 1848, and fully desciibed in a paper
published in vol. viii., p. 495, of the Journal
of the Royal Agricultural Society of Engiand.
with a view of testing practically tue feeding
value of four lots of whiie turaips, giown
with different kinds of manures. Me. ?,:uvcs
determined the amount of dry organmie matter
which was consumed to produce 100 lb. of
live weight in sheep fed upon white turnips
from his experimental ficld. The foliowing
tabulated statement explains heelf: —

Ervrcrs or MaNuriye.

=3.[l2 2l=2 2
Exnlf £
QEZ= | 2 X
EES | = =22
~R 3 - §
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Dry subetance in
the fresh tur-
LIE] £ N .37 8.42 7.78
Ashan dry root, G0 .48 8.2
Nitrogen 2 dry
RS cee., 150 2.0 2.36
Dry onmnic mat-{ 1b. 1b. 1b. & 4
ter consuined to 2oz
produce 100wt Z,g-g‘
of live weight. .| 22588 1321 2371 | =272
o

The turnips grown with minerals only (super-
phosphate and alkalies) were over-ripe and
pithy ; the second lot, which gave the best
vesult, were fully vipe ; the thivd and fowth
lots were unripe. The most unripe turnps,
containing the highest per-centage of nitrogen
and of ash, it will be seen, gave the woist
result when employed as food. These imer-
esting experiments strikingly exemplify the
influence of manures on the composition and
feeding qualities of turnips. Let us now ex-
amine 2 httle more minutely the modifying
influence of different kinds of manuring
agents on root crops.  Land highly manured
with rich dung from the fattening boxes or
stallsinduces luxuriant and vigorous growth
i root crops, and, asis well known, has a
tendencey to develop over-luxuriance in the
tops. This is the case more pariicularly if
the dung is deriveddt from fattening beasts,
liberally supplicd with oilcake and artificial
food rich in nitrogenous constituents,. If the
autumn turns out fairly dry and warm, the
roots in highly manured lands continue to
grow vigorously, the bulbs swell to a large
dimension ; and if the weather in September
and October continues warm and dry,a heavy
weight and fairly ripe roots result from the
liberal use of rich dung. Bout should the
autumn be cold and wet, too liberal an ap-
plication of good, well-rotten dung is apt to
maintain the luxuriant tops in a vigorous,
active, growing condition, at a period of the
year when the crop hasto be taken up, and
the result is an immatuie root crop of a low
feeding value.  Although the bulbs may be of
a good size, they tuin ont, when grown un-
der such conditions, watery, deficient ™ sugar,
and not nearly as nutritious as they would
have been had 2 more moderate dressing of
dung been put upon the land. The main
cause of the immature and low feeding quali-
ty of mangel grown with an excessive quan-
tity of rich dug is the comparatively ‘}a:gc
amount of ammonizcal aud nitvozenous con-
stituents in the dung, for numerous ficld ex-
periments have shown that the peculiar tend-
ency of ammonia salts, and of readily avail-



