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gadc with organic manuring for potatoes, testi.g dried blood
aEarnst su.lpbate of a.mmonia and steamed bone flour agaiEt super-
o,hosphate. On the light land there was no differeuce-in effectl on
the. heary soiJ the organic fertilisers were distincfly inferior, super.
Sr"i"S I S tons more than steamed bone flour, 

-and 
sulplate- of

ammonia 0.83 tons more tha.n blood on yields of about- 10 tons
(Table VI). The organic {ertilisers certaiirlv require little }now-
ledge for handting, ana tley are convenient ior g'iraen use, but we
h-ave no evidence that they ever act better than, or even as well as,
the artif icial f erti.lisers-

. The effect _of the bulky organic manures, farmyard manure and
rotted shaw, is shown on pp. l3Gl.

SUGAR BEET
The variety grown was again Kuhn ( Iohnson's Perfection).

The average yieki of washed roots was the iime as last year; tbe
percentage of sugar was slightly higber while the yield oi tops was
considerably higher. It was a good growing seaso:n and the-leaves
did well but the roots could noi keep pace. The resutts brine out
strikingly the variation in efrciency of the tops from seasdn to
season, and their low eficiency as compared with that of the
mangold. The results of recent years bav6 been:

Maryolds.t
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ts26 I 25.23
lg27 I r0.s2
r02r I u.43
lg29
1030
Meln I 12.4r

0.16
6.4t

12.loa
3.38
g.16
7 _43
1.44

0.48
0.31
0.80
t.37
0.81
0.76

6.06
3.80
6.01
3.94
4.23
5.02

22.43
r3.42
25.22
20.67
26.78
22.50

6.25
3.46
6.83
5.25
4.30
5.O2

(a_l Th9 {igules Er!€tr in the lg26 Report oD p. 14! are for rtrwashed b€et.r Bar ield. Plot 4 A.C.

The yielcls of tops vary a good deal according to s€r_son and
ryquring, but tle yields of roots vary much less., The root is
able to keep pace wittr the top up to a certaia stage, but then it
can do no more, no Eatter how much the top grows. Mangold
roots, on the otler hand, can continue growth much further and
so keep pace wittr the better leaf grow6 of good seasons. This
restriction or congestion of the roof of the suiar beet mav result
Irom its constitutiotr; its sap is so highly coicentrated tf,at new
soluble material from the lei may noi readily enter so that the
process of traaslocation from leaf to root may be considerablv
retarded. Increased concentration of the leaf iap might improvi
matters; this may explain tle special value of sal-t as a terti[ser.

The manurial results show t'hat tle leaves behave normallv
giving their full increase with fertilisers, but ttre roots do noi.
Thus in Rotation II the yields for varying dressings of nitxogetr
Pere :

1 Etclodira 19r? ,rh.r! th. lailue -as du to very !rt. so*ioa.
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Cwt. N per acre applied as SulPhato o,
:unmottta

Tops, tons p6r acre
Roots. tons pet acrc

0
7-3
6.3

0.16
9.3
7.1

0.30
7.8
0.0

0.46
t0.6
8.0

0.00
I t.7
1.0

Calculated to b&sis oI 231b. N.

Yield without added Nitrogeq.
Roots, I Tops, I Sugar,

I[cr€ase per 231b. N.

Neither phosphate not potash had any important effects on the
roots or tops eittrer at Rothamsted or at Woburn. One general
result up t6 tle present is that sulphate oi amrnouia app-lied with
ttre seedusually gives an iacreased yield of root which is still further
increased by pot-ash manure salts or by muriate oI potasb atrd salt
(Table VII1.- Nitrate of soda usually gives a greater increased
vield of rotit, but there is Dot always a furtber gain by adding
iotacric fertiliser and salt; apparently its soda exerts some bene-
Bcial effect. The effects at Rothamsted are not very great; a
dressing of 231b. of nitrogea, the equivdent of I cvt. of sulphate
of amionia, or ll cwt. nilrate of soda, ta-s usually given an ad-
ditional 6 to I cwt. of roots, and 12 to l7 c&t. of tops per acre. At
the outside ceDtres t}Ie figures are better, tle roots having been
increased on the average by 12.3 cwt., and the leaves by 23-O cwt.
per acre by a dressing contxining 23 lb. nitrogen :

Mean of l? coElpadsoDs et Outside C€ltres, lg2$-30.

ToDs. Toos. I per c.Dt.
Roots, Tops, Sugar,

Per ceDt.

cent.

. Ile actual 
'ates 

of applicatioD w€to eittrer 40 or 091b. N. pd acre.

T^Brr VII.-The Eflect oI Potassic Fertilisers atrd oI Salt o! Sutar Beat at

Sugar,

lverage lncrease per I cfi
potash or salt fertilisels.

(a) No potasb or salt in basal dr€sBiB8:

l{€arl oI4 e4)ts. rMuriato of pota-sh ..
,, ,, 3 expts. asalt ..
,, ,, 3 expts. lMuriate ad Sdt Mir-

turc..
I expt. 20 per

Sdts
(D) Salt i[ basal alressitrS i

9.6
14.0

0.6

0

2.O

7.6
8.6

0.6

0

l2.o

0.10
0.21

0.14

0.10

0.10

1T?o only tor tops.
,O[e oDly for tops.

These various points are well illustnted ia the experiment made oa
Messrs. Wilson's larm at Colchester on a good sugar beet soil
(pp. 166-7).

It does not always happen, however, tlat uitrate of soda is
supexior to sulphate of ammonia ; at the Count5r School, Welshpool,

EII^.J oJ Nit/ogenots Ma vrcs.

the outside ceBtres in 1029 a.Dd 1930.
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in- 1930, in one of the most accurate experiments yet made, ttle
sulplate of-amrnonia came out superior $. to9l as it tua aori" 

"tRothamsted in 1929, when muriati of potash, dlt, and suDer. were
also given.- [e a5e n9t yet io a position to put forward ; g"n";"l
recommendatron lor the manudng of sugar beet. As a basis for
experiment rve should suggest, per acre :

l0 tons farmyard manure applied in autunn.
2 cwt. nitrate of soda.
3 cwt. super.
3 cwt. potash salt all applied at or before seeding,

The effect of 2 clrt. salt should also be tried instead of tle potash
manure salts. Possibly new varieties will be more responsiv! tlhan
the preseut ones, but our whole scheme of management mav be
unsuitable for ttre crop. It is possible that the ;alditional s"alitre
matenal taken up by the root from tbe fertilisers. and remainins
in solution in the juiies of the root, adds to the aih.,rtlr rfE#
of sugar from the leaf, and ttrat the proper wav of fertiliiins sus;
bgt,lvoul{ be from the exchangeable'baies in t'he soil *t.&-fr8;
soluble salts_; ttris may explain the continental preference for
pxttlng on tie maDures some long time before the seed is sown so
that all unwanted ions cam be raihed away.

. The average percentages of sugar at Rothamsted and Woburn
have been :

1098. I t920. 1930. ll Meaa.

RothaEsted
Wobr.rm

17.4
r6.7

r7.6
18.0

18.4
l7.l

17.6
19.4

17.8
r 7.8Wobr.rm

No detcrEhatioEs ve!! made h lg2? o*itrg to losness ol yielit.

The sugar contetrt is only slightly allected by phosphatic or
potassic manuring; superphosphate, however, slieitli raised it at
Woburn, bottr in 1929 and in 1930, wh,ile Dotassic- feriiliser had no
effect. At Rotharnsted superphosphate did not alter ttre sugar
conteut in 1929; potassic fertilisers slightly raised it except whire
nitrate of soda was given.

The one result that almost always emerAes is the lowerinp of
the percent€e of sugar by nitrogen6us manires. lt is not nies-
sarily large; in the preceding years the reduction has avera,sed
0.15_per cent; in 1930 it wa-s 0.05 per cert only.

The loss of plant was not heavy; the proircrtion actuallv ot!.
tain4 was 9n the average 98 per ient of the 'number 

expectLd at
Rottramsted as compared witli 84 per cent of those exiected at
Woburn.

The figures are, per acre :

Number of platrt9 harvcsted
Pl.ads obtained a-s ,;;t g" of Oo.. e"-

Fctcd

36,280
34,634

g8

32,0@
26,795

84
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