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ln this country the Bessemer process of steel manufacture is not
at present used, and Bessemer slags on the British market are
entirely _of. foreign origin. So far is solubility is concerned, the
slags fall into two g.roups only, few if any simples having solu-
bility betrveen 451" aod ?5!".

. In practically all our experiments the high soluble slag has
gii-en the better results and there is no questiori that it is of gieater
value to the farmer. It acts more quickll.and gives larger inEreases
than the low soluble slag. Recent changes in steet irakine have
lended to increase the output ot this highioluble material, rv-hich is
all to the good: and, further, the manifacturers are now DreDared
to offer slag of less than 45o/o sotubility in the old official citrii acid
test-at. lou'er unit price than tley ask for slag of ?5"/o or higher
solubility.

_ - _ \\'hile the low soluble slags are inferior to those of high solu-
brlrt)'- as a source of phosphate, netertieless they have ialue in
ce_rtain }umid conditions; fortunatelv these occur near the works
where the slags are obtainable cheapiy.

A further result of the investigation has been to shorv the
limits of talue of tie old citric acid test rvhich had fallen into
some disrepute. The grading of the slags into two classes is
armost €ntrret-v sattsfactorv, and the analysis is sufficiently easy
and rapid.

_ 
-The method is not, howe\.er, of a high order of accuracr., andit lails to place slags in their proper order"u.ithin each class: a slag

of 90oi solubility mar.be tesi eilective as a fertiliser rh;;,;;;i
75o/o. Occasionally it appears even to ctass a slag wrongly: it puts
into the low soluble group a new type of slag rvhich i. .-uif ro iu.,"
hrgh ag'ncultural \,alue, and which is now bein€. tested bv the
Rothamsted staff. A method has been worked 

""'. ti:lfr- ft 'C
\\'arren.at Rothamsled (extraction ."ith ."air. "H-ia" ..lrii.rirvhich places the slags rvithin each class more in accordance r,r,ith
therr agricultural value; it is. horvever, less con\-enient than the
crtflc acid method and is better suited to an experimental station
than to aD analt sts' laboratory.

LUCERNE.

'- 
The inoculation process developed in the Bacteriological

Department has prored r.er1. successful: in 1929 the issuE of
culture_s to farmers again exceeded the previous records, and
sumced to sow 1,300 acres. The demand rose atlole our Dower trl
supplv, and accordingly some of the leading biochemical fiims rvere
invited to teoder for the taking over of the business. Arransements
rvere finalh made rvith Messrs. Allen & Hanburr.. of Bethnai Green.landon, E.2, to prepare cultures under Rothimsted tests anJ-i"
lupply them to farmers at the rate of 3/- for one acre of land.
These arrangements have been in force for some -onths and are\orking satisfa_ctorily: the demard has been greater than erer.Dr. Thornton has also devised a method for" transmittine. the
cultures ot'er great distances: cultures sent to Western eus_ta"ti"
arrived in good condition and successfully increased yieids ;i
lucerne there.
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n
The relationship of the nodule organisms to the plant has been

further studied ; Dr. Thornton has shown that they do not normally
enter the plant until the true leaves begin to form: tien there is
extruded from the root a substance rvhich facilitates or even deter-
mines their entry. The Dature of this substance is not yet deter-
mined, but it does not appear to be made in the leaf. When the
organisms are in the root they irrcrease greatly in number, and they
stimulate the plant cells to multiPly, forming the well-known
nodules. Around the colonl of bacteria a netNork of conducting
vessels develops as an offshoot from the main circulating s)'stem of
the plant, and, this close connection being established, the bacteria
take sugar from tle plant, causing an increase in growth. If the
supply of sugar is cut off b1'keeping the plants in the dark, or by
stopping the development of the conducting vessels (rvhich can be
done by withholding the trace of boron needed for this purpose)
the bacteria turn to the root tissue for food and begin to consume
it : they thus change from being beneficial ioto harmful parasites.
If the supply of air is restricted the bacteria fix less nitroSen' but
they do not become parasitic.

POT.{TOES.

The potato exp€riments uere conducted on much the same
general lines as last year. The fields, however, rvere low, as the
result of the very dry Nlarch and April: the plants Nere not able to
start growing till May.

The increases given br-fertilisers l'ere, in cwt. per acre:-*

Average 1925-28 i
Sulphate oI Ammonia

c$rt. per acre

t"lP"l*i 
" I crvt. per acre o

Average Basal crop
6.62 tons per acre.

t In all years except 1925 larmyard maDure was also aPPUed.
I Io 1928, tbe seithts of rertilisers used were as in 1929.

The increases are thus less than usual, nevertheless they cost less
than 32 per ton. Taking the four years 1925-28, the expenditure
in pence on manure per cwt. of additional crop has been:-

1925-28

49 7l
55 75

15
I

Basal crop 4.52

Sulphate of Ammonia ..

Sulpbate oI Potash . .

.. 1

0
2t
39

l3
t2
l6

2l
12

l5

-12 l5
715 l8
2t62t
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The.results show, as before, that neither sulphate of ammonia nor
sulphate of potash acts best by itself: the gain in croo is small andtie cost is high. The best results are dbtained wien both act
tog'ether: these fertilisers are closely linked- Further, ttre loiai
effect is more than the sum of thi separate enects,'Scwt. oi
sulphate of ammonia increased the yield by 20cwt., ana 2 cwi- oi
sulphate of potash.increa-sed it by l5cwt., brt.uh"n it".rtptraie oi
ammonia and sulphate of potash acted together the increa;d yield
rvas 49cwt. p€r acre: 4_cwt. sulphate of aimmonia alone gave iddi_
tional crop at a cost of 2l pence per cwt., and 4cwt. s-ulphate ofpotash alone at a cost of 39 pence per cwt., but the two iogether
gave it at a cost of l5 pence, while 4cs.t, sulphate of ammoni"a andZcwt. sulphate of potash g.ave it a cost of Ii pence per cwt. As a
rule at Rothamsted our best results are obtained bv'a combination
of 3 or 4crvt. sulphate of ammonia uith about ZJ*i. ."f"f,li" "ipotash: this corresponds to a ratio of 3 or 4N , 5 K"O, ; ;;;;;
amount of potash than is usually provided in 

"o-por.,t iertiti.&..
The effects of the fertilisers are modified b1.the season. The

responses in cwt. per acre to sulphate of ammonia in increasing
dressings in presence of sufficienf sulphate of pot..h, .upe;.;;e
dung have been :-

Iu.Eee fe
Yi.ld lols lctdre
D.r rcr., SulD!.k ol

No NltroB.o. A;rodt
cwt.

Futb.r i,. Fulrh.r i^- Ount[v oru,.* 2nd d@ .rea* 3.d de siutDbrt; or Ba5.lsurpD.r..or surphale of A66oda dEssllg,Aohonia in 6hste crt. Dq a.re.

tg25

1926

1927

1928

1929

? .92

7.79

6.90

7.06

5.r8

24 29

16 -5
35 37

(a)
-9 2 cwt.

(b)
38 lcwt.

(o
2 cr[t.

(c)
llc\rt.

(c)
li cwt.

No durrg.
3 super.
4 Sulpbate

of Potash

Dung,do.do.

., .. aad
2 Sulphate
oI Potash

DuDg,
3 super.
2 Sulphate

of Potash

(a)

(b)
(c)

Basal potash wae 6 cwt. sulphate ol potash.
Treble do6€ was 4 c*t. sulpbate of amBonia.
No experimeflt.

. .ExcepJ in 1927 -and 1929, the average response per cwt.
sulphate of ammonia is of tlre order of 20cwi. potaioes, aJusual in
the earlier experimeots, The second cwt. has'in 

"o-" 
ya"aa dor,a

better than the first.

The response to potash has been more variable, but the bad
years were also 1927 and 1929: in 192? the potatoes were planted
late (May 24th) and 1929 was a drr.and sunny season.

https://creativecommons.org/licenses/by/4.0/
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The responses to sulphate of potashx in presence of sulicient
sulphate of ammonia, super. and dung have been :-

Ya. i;;;

1925i6.45 ?5 7 o 2 c*'1. No dun8,3 super,4 Sulphate ofAmmonia
1926 9.53 32 9 t4 I ,,' Dung do do. do.
1927 7.16 14 -8 - 2 ,, do. do. do. do.
f928 8.26 56 -8 I ,, do. do. SsulphateolAmooDia

rrrris.r4 -r 11 - r ,, p,ly?:,?I"?llBifp::J";ltx[1"t.
. Except 1928 lIben there were very lew plots o$ing to frost damage.
t The 5rd. dos€ was 4 cwt. SulPhate of Potasb

The highest yields in each year and the manurings given rvere:

Yi.ld g:rE! by DGt llEulial tr.aro.trt.

1925
1926
t927
r928
1929

10.96
t2.u
7.96

t1.05
6.82

Manuioa (cet. per a.r.): suIE +
4 sulDhate oI Ammonia: 4 SulDbate of Potash
4 Sulihate of Ammonia 4 Suiibate of Potash
4 Sulphate of AmmoEia : 4 Muriate o{ Pobsh
3 Sulphate of Ammonia: I Sulpbate of Potash
3 Sutphate oJ Amlnolria: I Potash Salts

The three potassic fertilisers, sulphate, muriate and potash
manure salts, all gave similar increases in 1929; the difierences
recorded in 1927 did not appear.

The efiect of phosphate has again been clearly marked, and
again it has depended on the other fertilisers gir-en: superPhosPhate
at the rate of 3 crvt. per acre (0,4 cwt. PoOs) gale the following
increases in cwt. per acre:-

1929

Sulphate oI ammonia :

cwt. per acre .. 1.5

Sulphate of potesh r

cwt. per acre . - 107
I Nil.

l0 13

1928

--T-
1.5 I 3

5
26
l8

5 8 ll
3 l3 t7
5 9 l9

0
I
2

Basa] yields toEs pe! acre .. 4.5 to 5.6 .. 6.1 to 9.7

The superphosphate acted best when combined with the most
effective mixtures of sulphate of ammonia and sulphate of potash.
ln these conditions it gar.e its extra field at an expenditure of :-

1929 1t2a
8 ... 6 pence per c*'t. of potatoes obtained.

The efiect of superphosphate, however, depends very much on
the soil. At'W'oburn, no response vas obtained in 1927 or on the
average in 1929 when fields rvere lorv (4 to 5 tons per acre), but
there was a good response in 1928 rvhen the crop grew better: a
yield of 12.25 tons per acre rvas raised b1' 3cu't. of super to
13.4 tons and by gcwt. to 14.7 tons p€r acre, the gains thus being
23cwt. and 50cwt. respectivel)', at aD expenditure of 7 pence and
9+ pence respectively per cwt. of potatoes obtained.
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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:-

https://creativecommons.org/licenses/by/4.0/
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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

https://creativecommons.org/licenses/by/4.0/
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u
was, if anything, rather better, At \^'oburn also, muriate of
ammonia was superior to sulphate of ammonia. For nitrate of
soda the increased yields were ll bushels oI barley for the first
crvt. and an additional 4 bushels for the second.

The figures are :-
Baihy, yi.A oI grain, d,t. Ucr acre.

!io cmn 
""n",.r' 

n1,.,"", f -a;rde {oboDir Sod.

Sitrtle
Double

23.r
25.2

23.6
26.3

256
26.2

.,.5
2.7 it.6 2 2

Itrcrease over no Niirogeo :

lst dose .. 30
Additiotral for 2od dose . . 2.1

I

_ At- Rothamsted in 1929 potassic manures slightty depressed
the yield of barley, as had also happened in 1924: the ehect is most
clearly seen with the double dressing of nitrogen; the figures were
obtained by the sampling rnethod and represdnt, in crvti per acre:

w'rH r)ot Br.E \r'rRo(,,,r r" 
"n..rn,,f,* 

t'"L**,. 
r. r*-nll"* t)l***,.

No Potash . . .. 27.8 21.4 27.6 2i.9
Potash 25.7 25.8 26.1 26.0
Stawlord Etror .. .57 -6:]
lVl l_H SlI..GLE NITROGEIi
No Potash ... -..
Potash
Slantlard, Enor
lVITH \O T..II'ROGE\
No Potash ... ...
Potash
Standard Ertor

24.0 23.3
23.0 23.6

.70

21.7 23.4
23.6 24.6

.78

r9.5 2t.5 lg.t 21.62t.5 20.1 21.6 20.4
1.40 t.57

On the light soil at lvoburn, sulphate of potash markedly in-
creased the vield where there was no nitrogenous fertitiser,- and
somervhat increased it where muriate of ammonia was given, but
not where sulphate of ammonia r+as used I superphosphale had no
effect however.

- On another light soil, the Lincotn Heath at Wellingore, super-
phosphate increased the yield of grain and ot strarv-so iong as
nitrogen was applied. In absence of added nitrogen, it depre"ssed
the yield.

Yield oI barlq,, light loan on Oolitie Lirrrestorre, tye i gore.
G/a;n, cut. iel a.cre.

I No xitroeeo.
No Pbcpbate. I Pho6phate.

l

Ititrosen.
N"Phosphire, Phcnhrt.,

No Potash
Potash ..

No Potash
Potash ..

r8.8
20.7

16.3
I S.l

Stardard Error : 0.89 c*-t.
Strau in cut. ?er acre.

19.5 224
20.6 25.1

t7.9 J 20.8t9.7 | 94.1

18.0
I7.0

16.4
l4.s

Standard Error : 0.59 cwt.

A
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The barley at Woburn was attacked by a common fungus
disease, Ftsorium culntorurn, rvhich did, as usual, a certain amount
of damage. Dr. Mann devised a system of marks to denote the
severity of the attack alld obtair,ed the following results:-

.?'4*i \o PhGphrre. suFrpho6ph.t -

Potash thus reduced the attack of the disease ; phosphate aod
nitrogen did not. This is a usual property of potassic fertilisers.

Effect ol Chloid.es. Pot experiments showed that chlorides
delayed the rate of ripening of the straw, giving a lower percentage
of dry matter than was obtained with sulphates. When the ears
were'ripe for cutting, the stra\ir' of the Plants manured with
chlorides contained 40.9 to 44-5 per cent. of dry matter, while those
manured with sulphates contained 54.3 to 57 per cent. The total
rveight of straw, however, was substantially the same with both
groups of fertilisers.

The Qttolill, ol the Ra ey. The valuers put the barleys in the
following order of merit :-

r. 4Bl- to 44f - per quorter. 
X;:::".Jj 

ammonia both dress-

ll. 4l l- to 421- pet qxartel. Nitrate of soda, sulphate of
ammonia and cyanamide in the
double dressing.

Severity oI attack

III. 35,'- ?er q arter. Nitrate of soda, sulphate o[
ammonia and cyanamide in the
siogle dressing. No nitrogen.

The nitrogeoous manures this season increased the production
of carbohydrates sufhcientlv to maintain the balance with the
nitrogen taken up. In consequence, the percentage of nitrogen in
the grain rvas hardly affected : the results were :-

Nilrog.n Per cent. in Ba ey G"air.

Nltroae!
Sulplate ol Cyatr- {Eiateot Nitrt of UBAEmonia aDide A@oaia Sodi

Single Drcssiog

Double Dlessing

1.4s6 1.480
1.461

1.477 r.470

1.469 t.470

1.485 1.532 r.498

It is slowll'becoming possible to form a mental Picture of the
relationship between gror,th and quality in barley. The total
nitrogen in the plant depends on the amount of nitrate in the soil at
the tlme of sowing and during the following few weeks: the
greater the amount in the soil the Breater the uptake by tie plant.
The different varieties of barley compared by Dr. BishoP took uP
much the same amount of nitrogen, but they produced difierent
amounts of carbohydrate: those tiat produce most give the highest
fields and contaio the lowest per cent. of nitrogen, ?^nd oice !e6a.
For anl given variety, horveter, the total carbohl'drate itl the plant
is not constant, but depends on the other soil conditions, the supply
of potash and phosphate, and the length of the vegetative period.
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Soon alter tie grain begins to form, tlre carbohydrates and the
nitrogen compounds move into it together, and the proportions in
which they go remain almost constant tiroughout the whole
process of grain formation. Not quite constant, however, for
drought seems to check the flow of carbohydrate more than that of
nitrogen, and therefore to raise tlle percentage of nitrogen in the
grarn.

For the maltster one of the most important properties of barley
is the amount of extract obtainable from the malt. Hitherto, this
has been determined by a laborious malting test. Dr. Bishop has
shown that it is simply related to the moisture content, the per-
centage of nitrogen and the 1,000 corn weight of the barley grain:
he has constructed a slide rule bv means of which the chemist
knowing these three easill' ;";;i";;;;;1;;;;;;;; Jil;
once the number of pounds of extract obtainable from a hundred-
rveight of barlev.

A study of the nitrogen compounds during malting has shown
that hordein and glutelio both break down rapidly from the third to
the sixth day on the floor to give salt-soluble compounds, chiefly
non-protein nitrogen. After this there is an approximate balance
due to a resynthesis in the embryo equal in amount to the break-
down in the endosperm. No marked changes take place as a result
of the subsequent kilning process, nor are the proportions much
altered b-r' r ariatior, s (\rithih limits) in the amount of moisture
supplied to the germinating grain, or in the time of flooring.

Calcium Cyananide. Reference to the detailed tables shows
that calcium cyanamide has given as good results as sulphate of
ammonia for barley, and distinctly good results for sugar beet at
the western centre. Both these crops require lime. On the other
haod, in our earlier experiments it did not gile as good results for
potatoes, a crop rvhich do€s not in general benefit br lime. We are
follorving up this distiactioo and it may help in deciding the condi-
tions in uhich the expert could advise the use of cranimide. On
the Continent farmeri are sometimes advised to apply cyanamide
a ferv da-r s after the sorving of the seed whereter it ii impossible to
adopt the ber ter plan of applying it ser eral days before the sowing.
\\'e found no advantage in this course: no harm rvas done when
I or 2 cwt. was sown rvith the seed, though 4 cwt. proved distinctly
injurious.

WINTER WHEAT.
The experiments urith wheat rvere somewhat rveakened by the

circumstance that some of the plants died during winter ana the
survivors rvere too irregularly distributed to form good experi-
mental material. This winter mortalitl, probablv explains the
higher standard errors per plot as compared with those obtained in
experiments on spriog sown cereals (pages 46-?).

The results agreed rvith those of I 92? in that the e5rly 616551n"
of sulphate o[ ammonia was better than the late: ther. thus differeE
from the results of lg26 and 1928. Muriate of ammonia, however,
gave better results late than earl)', again in accordance rvith 1g2?
and in opposition to 1926 and 1928.

In each I'ear Square-Head's X{aster has the highest oitrogen
content, Yeoman II. follows closely: then come Million III. and
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Ssedish Iron- In neither ycar did the nitrogenous dressing appre-
ciabl) affect the percentage of nitrogen in the grain: though the
muriate appeared to give a lower percentage than the sulphate in
Square-Head's \Iaster, as it usually does in barley. Nor did time
of application have any eflect. The results are shown in Table II.

Tabl. II- Perce ag. of Nitrogen in dry narkr of uh.at gain.
Rotharnsred lg28 c/o?.

Squa.e'Head's Master. Ycoman IL
Early .trd Edly.ld

E tv Ilr. lite E.dv Lar. kt
DIBirig Dr6ios Dr6ioe Dcisioa ' DrtatDg DBdog

Sulphate o{
Ammonia

Muriate o{
AmmoD.ia

No NitroSetr

.. 2.00

.. i 1.96

2.01

l 97
2.O2

1.99

2.0t

2.00

1.99

1.99 2.01

2.00 r 2.05
r.98

Sulphate of

lluriate oI

No Nitrogen

l'Iillion III.

l.&t l 85 t.8l

S\r'edish lton.

r.77 1.76 1.89

r.77 1.85 r.84
1.80

t.7s 1.84 1.95
1.83

\ote that tbe ligures Siven on page 32 oI the ly28 RePort are for graitr
cont:rining l5:o moisture and not for dry 8rain, as there stated.

1929 CroP.

I Square-Head's Ma-ster.
E'rtY 'dErlv Lrt. I2t.

Dr.<idE. Dr6sitrg.' DrcssDs.

YeomaD II.
Eally &d

E&lv bt Lal.
Dr6ais. Drs3log. Dt4ing.

Sulphate of

Muriate of
Ammooia

No Nitogeo

r.ze I r.zr

r.ez I r.oz
1.79 I -

.. r.80 t.jg 1.76

. . 1.75 1.76 1.72

. . t.76

I

1.75

,.rn

Itillion IIL Swedish Iroo.

r.6{ | r.41 l t.s8 
lr.st

Sulpltate ot
Aamonia

Muriate of
AmmoDia

No Nitroge!

r.66 1.60

,T 1.55
1.55

l.5l
1.60

1.55t.- ,f

WINTER OATS.

There was a serious loss of plant during the winter and, in
consequence, many weeds appeared in spring' As not infrequently
happens in these circumstances, the efiect of nitrogenous manure
wii to increase the growth of the weeds as lvell as of the crop : in
the end there was an increase in the strav (including the weeds)
but not in the grain, indeed there was evidence that sulphate of
ammonia lowered the yield of grain.
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REL,{TION OF \\'EATHER CONDITIONS TO YIELD OF
1VHEAT AND B.ARLEY.

The Statistical Department is investigating the relationships
between weather and crop vield under different lertiliser treat-
ments. Of the $'eather factors, rainfall is at Rothamsted the most
important in determining total yield, both the amount and distribu-
tion having great effect. For rvheat, winter rainfall is harmful:
for barley it is beneficial at Rothamsted, but not, apparentl]., on the
lighter soils of East Anglia. Spring rainfall, January and February
on_ light soils in East Anglia, and l\Iarch and April on the heavy
soil at Rothamsted, is harmful to barley but not to wheat, Julv
rainfall benefits barle]' but not usualll- lvheat. The efiects, liow-
ever, depend on the manurial treatment, and indeed one of the
practical results of the investigation is to sho$'the kind of treat-
ment that would be most effective in seasons of various characters.

- Up to the time of ripening, temperature is less important so
far as the total growth is concerned, and hours of sunshine still
le_ss. Plant phlsiological Nork in the laboratories has partlt ex-
plained the relatively smalt effect of temperature on the total
gro$'th of the plant: it appears that low temperatures tend to
increase the size of the leaf but to reduce the- amouot of plant
substance each unit area can make, u,'hile the higher temperaiures
tend to reduce the size of the leaf but to iocreise the amount of
plant substance made bv each unit area; as a result of this com-
pensating action the yield varies less than might be expected from
changes in temperature.

The position is altered hoteter as soon as ripenins- bee-ins:
vegetatil-e grorvth then slackens grealll. or entirel\:""r.i.. tlieh
temperature hastens the setting in of this change.'and if it comes
early it may cut short a period of \.ery active giowth. so lorverine
the vield: for example, high temperatures in ltay and June redu&
the vield of harlev-- 

LOSSES FROM ARABLE LAND.
lVeeds. Of all losses of arable crops those due to \r,eeds are

the most s€rious: there is no surer wa\. of reducins vields than bv
allowing weeds to grow. Fallowing-is a recognis-ed method o'f
keeping rveeds down, but it is c:omplicated b1' the fact that weed
seeals can lie in the ground for some time without germinating.
Dr. Brenchley and Miss K. Warington show that mini of the-m
have a period of natural dormarcv during which thev will not
8'erminate even if the conditions are far.ourable. poooi lpaoat,e,
rhoeos) for example has a long dormancv period and'&n survive
for several years, so that it cannot be eliminated even in a rvhole
year fallorv : black bent /,4lopecutus ogrestis ) has a short dormancr:
and can be eradicated bv a short fallow, Comparatively few weed's
Ierminate freely throughout the year, most of th.- io it U.J i"
autumn rather than in spring or summer.

Soil Acidity. The great importance of soil acidity has stimu_
lated chemists to devise methods for measuring it and one of tiese.
the quinhydrone method, has come into geneial use because of its
convenience and simplicity. Dr, Crowthir and Miss Heintze have
found a serious flaw in it that has hitherto not been suspected.
Some soils from the Gold Coast had been sent for a report on their
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