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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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a
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.
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D

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

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

