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-^^_The 1929 experiment was on a more elaborate scale than in
1927, and brought out a curious result: the ."[.pf,r"pf,"i"'i"_
c.reased the crop so long as no nitrogen u.as given,'bui it 

"ip.i..ii,oecreased the crop in, presence of nitrogen and potash.' et tleoutsrde centres the effects of superphosfhate har.e varied. aeain
malnty as the result of soil r.ariations. Thire uas a gain at \iis&ch
of 6.6cwt. potatoes per cwt. of superphospt 

"t" 
,iJ 

"" ""*rli"Iwrth 4 cwt. potatoes per cwt. of super. at Rothamsted. but no;ains
at ttangor, Suttotr Bonington or Owmb1.Clifr.
. .The work this year has been extended to include a full exam_rnatlon ol the lntluence of manuring on the cooking and keeoine.
qualities of the crop. 

-Nearly four hindred ."-pr.r.?"i" 
"*",ii""iby Dr. l-ampitt. of Nlessrs. Lyons' laboratoiies, and the verv

extensrve data are being worked up. Certain results are alread,vemergrng: chrpped potatoes lvere not affected in any uniform o'rdehnrte way either in colour, flar.our or eonsistency. but boiha
potat oes Nere improred by potassic fertilisers in 

""foii Uotf,;i""._srde" and "mashed." Nluriate of potash gal.e t}le best results-
sulphate _came ser.ond, and potash manu.e -salt. tf,irJ,-rr ti#.l
tndeed, the tatter was somewhat harmful. For Ila\our the Dotassicfertilisers came out in the same order, but ""t ih;;;"i;i;;
samples were equal to those grorvn without p"uit, 

".Jif,. "ir,"r.were lnlerior.

-_- 
N-umber ol P.lo.nts pe:_acte. The potatoes are planted l5 iochesapaft ro rows rvhrch are ZZ inches apart. The tota[ possible numberof p.lants per acre is 1b,490- Actuilty the ""-b.r.'i;;;-;;' ;;;;io 1929 at Rothamsted were:-

Number found per acre, no arti6cials ... 14,4g0
,, complete artificials.. 14,g70

Average of.alt plots .. .. l4;E9J
_-totat possrble ... ... ... l5.4go

. T.he1e is thus r.qry little variation in nu-be, -'iti "f"o-rnough the nuihbers \r.ere all less than was expected. At WoLlrrn-
the numbers s.ere smaller orving to depredati"',,llipf,.".r"tr -""

SUGAR BEET.
The. sggal beet ex-periments again emphasised the need fornew varretres better suited to English conditions than those nowgrown. Witi no scheme of manriring i, lt p"iriti" 1o ;;;;;"'ir;impressive yield increases giren bt' mangJld. ;;- ;.";,' ;;;teaves respond but the roots do not, and it is not r.et oossible tocontrol the leaves so as to make them send _ore rn1,".i""1 i.,, tiI.9ot. gne ton_of leaf may gi'e from a few h;r;;;;;;il;;_;;

a.oouE J tons.ot root, but rarel).more. and tie factors ditermiriins
rnrs are not rn our control. Certain consistent features stand outlNotting is gained by the targe dressi.g" "ii;;;;;;;"rr;";iarulncrars sometlmes g.iven on the Continent,* ihe fertiliser mustffir; ;"s"; 

-u".i;;""?i)0;il;;i:ilI""5:.,'f,#oo::*S' 
lfi: fifr,,trE

N..
P"O" 3 c*t. supeq)hosphate

320 lb. sulphate of potalh

I cwt. nitrate ot soda143

54

160

60
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in general be complete; potash and nitrogen are closely linked aod
each acts best in the presence of the other. The nitrogen should
go on early. Potash manure salts are more effective than the
sulphate or the muriate, and salt has a special talue additional to
that of potash. But when it comes to detailed recommendations
the position is more difficult, as fertilisers behave difierently
towards differeot varieties.

Thus, in 1929 at Rothamsted, Kuhn on tlre rvhole did better
than Kleinwanzleb€n, but it responded rather difierently to
fertilisers: it did bctter x'ith sulphate of ammonia (along with salt,
super. and muriate of potash) than with nitrate of soda, while
Kllinrvanzleben did better with nitrate of soda than with sulphate
of ammonia. C1'anamide has given more promising results at the
western than at the eastern centre.

The nitrogenous manures tend to depress the sugar content,
but not by much, and so long as the dressings are not too high the
loss is more than offset by the gain in yield. Salt and Potash
manure salts both slightly increase the sugar content. So long as
additional fertiliser increases the yield of roots it does not, in our
experience, have much effect on the sugar content, and our advice
to farmers is to aim at yield and not worry about sugar. When,
ho$ever, too much nitrogen is giren, the excess that does not
increase the yield low'ers the sugar content. Apart from this,
season has more to do rvith sugar content than manuring.

Owing to the high value of the tops as stock food, they have
to be taken into account in assessing tlre value of fertilisers. l crvt.
nitrate of soda or sulphate of ammonia has not infrequently given
us an extra ton of tops which, as food for sheep, would have not
much less value than a ton of turnips and for cattle more value thau
a ton of man8olds.* They must however be kept free from dirt and
should therefore be raked up in heaps before cartinS of roots
begins, so as to avoid damage by the carts.

Our experiments are not yet sufficiently advanced to indicate
definite fertiliser recipes, and in view of the fact that some varieties
respond better than others to manuring, we are always hoping that
new varieties will be discovered that will respond still better and
will therefore pay for more intensive manuring. For the Present
rve suggest as a basis for trial: 10 tons farmyard manure ploughed
under in autumn, l|cwt. sulphate of ammonia or nitrate of
soda, 2{cwt, sup€rphosphate, 2cwt. potash manure salt, and l cwt.
salt per acre applied at or before the time of seeding. It is
almost certain the mixture tvould need modification in difrerent
regions of difierent soil and climatic conditions: for example, rvhere
the soil is known to be rich the whole dressing could be reduced
and the mixture given at the rate of 4 or 5cwt. only per acre instead
of the Tcwt- here suggested.

The efiect of fertilisers on the yield of roots in 1929 is shown
in the follorving summary of the Rothamsted results in tons per

. The Cambridte wotkers put Iive toDs oI tops as equal to eiSht tons
ol mangolds.
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The complete fertiliser gave the best results and its action s,as
improved by a dressing of salt:-

Su8ar 9/o

NO NITROGEN SULPHATE OF
A}IMONIA

NITRATE OF
SODA

No Potash .. .. Klein
Muriate oJ Potash Xlein

6.42
6.83

6.78
6.44

7.11
7.19

7.41
7.31

7.18
7 .34

6.97

No Potash .. .. Kuhn 7.16
Muriate o, Potash Kuhn 7.00

7.90 l

7.o4 I

Sta)

7-ao I 7-&5 I 7.76
7.so I s.s4 | 8.08

odard Error : 0.193

8.58
8.10

No Salt . .
sdt
Standard E ror ..

7.54
0.055

r8.33
18.40
0.02

5.21 1s.58 |0.033 |

It is very easl'to go wrong about the manuring of sugar beet.
Taking atl our experiments together, there have been man)' occa-
sions rvhen manuring did not pay, when indeed it depressed the
sugar content and sometimes even the yield. The numbers of gains
and losses have been :-

NitroseDous +

Potzssic
Potash Manure

Salts
Phosphatic ..

w.i!h! or R@rs wdcht o, roF. su{rr p.. oot" fffijffiST'

-tB.cg$,pggr*l=I i,EE i,5 I il,5ii s'5"
I

26r 6 o.2si oi o, glrgl rlzo
t7 8 I 15 l0 I t0 6 r0 13

9 I 9 l lM 2 ! !,," | 7 'l o 6 .r o .i

120
130
20
80

t Up to 3 c\It. per acte but oot more.

L'lsing reasonabl, good fertiliser mixtures the gains per cwt.
of fertiliser have been :-

I Srrrph.te of
lAlMdia d Nik r.l! ol soda-

Roots, c$t. . -
Tops, cl*.t. ..
Suga.r, per cent.
Cash IEcrease

.. 6-1 39 3-5

.. 12-17 Nit. 4-10

.. -0.15 + 0.10 + 0.05

.. 7 l- to raF l0/-tor8/- aF1.o,4l-

2

Nil.
Nil.

These figures show the need for improving our tarieties and
methods.

The care of the plant is more important than the manuring:
proper seeding on a good seed-bed and proper care at singling are
absolutely essential. There should not be much loss of plant; in
1929 we obtained about 85-90o/o of rvhat rvas expected from the
setting out, though in 1928 we had obtained only 70/.. The
figures are:-
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Spacin8 as set out

Rothamsted. Wobun.
1928 1929 1029 r lg29 II

24-inch rows. 22-inch rows.. 22-inch rows. 22-inch rcw$
to-in.h f-inch 8 ghch 8-g-inch

singlina. singling. singting. singlioS.

No. of plants
exPected

No. harvested
26,000
t7,715

36,000
30,350

35,000
31,800

35,000
32,7U)

Plants obtaia€d as
p€rcentage oI Nhat
was exPectd 68'" 83:; 889; 94..,.

Yield tons Der acre'^;".i'".?;-' ...: s 15 ? 4s 807
Averase weisht oer

'o"'t trU.t" ' 
. . 1.16 0.55 0.57,ll

8.23

0.56

MANGOLDS.
'l'he Barnfield mangold experiments brins out clearly the

harmful effects of failuie to balance nitrogenous manure with
potash. So long as the complete fertiliser is given the plant grows
well and responds to heavy dressings of manure; rvhen potash is
omitted, horvever, the leaves )ose effciency, they make much less
root and teDd to become diseased, and the whole plant is weakened
so that the mortality is considerable. The plants are grown in rows
261 inches apart: there are on the completely manured plots 

-some
30JOO to 34,000 per acre. But where high nitrogen manuring is not
balanced by potash the number of plants is much less and the roots
are smaller.

This is shos n in the follorving table :-
B a / nlie ld M dngold s, 1924-29.

No. o, plants and yield per acrc Boors and Ledvs.

H..vy NltroeFnou llanunng *ith
Potast

(Plot a A.C.)

H€asy Nitrogroors Maouiog riihout
P.Bh

{Plot s A.C.)

Nc. or R@ts I lxrc
PLars Yi.ld Fracrc Yield pda@

R@ts Laves
Yieldp€ra.re Yieldp.racrc

toDs to.s

192,1 ..
1925 ..
1926 ..
t92?. ..
1928 ..
1929 ..

3328
3201
3035
u23
2974
3075

34.16
22.43
25.7i
13.42

20.67

5.62
6.05
4.t2
3.89
5.01
3.94

2573
2356
r 996
3263

1741

15.8r I

q99 
i

4.83
4.51

3.59
2.83
2.09

8.29
12.79
9.55
4.7 t

' Swedes-

BARLEY.
In 1929 comparisons \\'ere made bet\\'een sulphate of ammonia,

muriate of ammonia, cyanamide and nitrate of soda. Of these,
nitrate of soda gave the largest increase, possibly as the result of
the dry conditions; the others, howerer, came out practically alike.
One cwt. of sulphate of ammonia gave its usual return o[ 6 bushels
of barle.n-', a second cs't. gave an additional 4 bushels. It has been
our usual experience that cy-anamide does as well as sulphate of
ammonia. This -'-ear, in common with muriate of ammonia' it
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