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The effect of superphosphate is as marked as that of nitrogen and
the respon:e continues even to the larger dressing. On the light
peaty fen, potash also produces a rnarked increase but on the clay fen
its eifect is less. The early potatoes on the silt soil at Wisbech were
less responsive but still gave definite responses to superphosphate
and sr:.lphate of ammonia.

At one fen centre, Wimblington, March, on a light fen soil, t}te
effect of adding dung wa-s tested. Sulphate of potash gave marked
responses even in the presence of dung ; sulphate of ammonia was less
eflective. The tlressirrg oI 2| cwt. each of sulphate oI ammonia and
sulphate of pota-sh with superphosphate proved nearly as effective
as 8 tons of dung per acre, The iacrea-ses were:

Mea! Efiect.
Sulphate ot ammoDia, 2l ct*-t. 0.66 tons
Sulphate oI potash, 2t c$t. 3-8O ,,
DuEg 8 toEs 5.00 ,,
Staadard erroE .. .. +O.f77

DulgAbleat- DuDgPr€seot.
0.29 0.83
4.93 2.AA

+0.250

The investigations on the quality of potatoes begun in 1929 in
association with Messrs. Lyons have now been translerred almost
entirely to their laboratories, but a few key determinations continue
to be made here so as to facilitate linking up with their work.

MINOR ELEMENTS IN PLANT NUTRITION
The investigatioas on boron are still beiag continued by Dr.

BrencNey and Miss Warir$on,
Manganese is needed by plants, though only in small amounts ;

in its absence they become liable to certain diseases such as grey
speck disease of oats. Chemical examination shows that the deter-
mining soil factor is not the actual amount of manganese Present, but
the proportion that exists in the exchangeable form and ttte tenacity
with which it is held.

Molybdenum salts have been found to caus€ symPtoms that look
very much like those of Virus disease. This observation is being
fotlowed up in the Plant Pathological a.nd Botanical DePartments.
Mr. W. A. Roach at East trfalling has shown that some {ruit kee
stocks can take up molybdenum from the soil and others carnot.

ORGANIC MANURES
ll\ The Usc of Slraw as lllanure.' ' With the iicreasing tendency to break away from fixed rotations
the svstematic return of the straw to the land in the form of farm-
vardinanure is becoming more and more difficult and two altemative
inethods are being compired with farmyard manure at Rothamsted :

in one the straw is rotted artificially before being applied; in the
other it is ploughed direct into the land but artificials are added to
fumish the necersary food for the micro-organisms eflecting the
decomposition. The afiect is then observed in the year o{ aPPlication
and in each oI the four succeeding years. For each manure there are
thus {ive Dlots under each croD in each vear, one of which has received
the manure during the I ear, another ieceived it one year ago, while
others had it two;three, and four years ago. The straw ploughed in
with the appropriate arti{icials proved at least as us€fuIas farmyard
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manue, excepting only for the hay crop, which in any case $"s
abnormally low, as also was the yield of potatoes. The details are
given later on ; avera6es of the various sets of plots are :

Att.rq. yiru ?.r ad. oJ Jil,c trcdmcnls, lgg1.
Hay,
Dry

Mattet.

ll.6
lo.5
8.3

16.2

14.1

Dullg Ist year aod 4 lesiduals
Straw (rotted) and 4 residuals. .

St.arv (uDrotted) and 4 residuals
Super (aDtrual N aod P)
Rock phoqrhate (aDoual N aDd

P)

Wh€at Barley Potato.3.
graio. graiE.

cr.t. ct"t. tons.
25.6 21.1 3.61
25.0 2A.5 2,SA
26.6 243 3.E2
26.4 28.1 4.6I

21.7 22.5 3.61

Meao of all st-aw manures . . 25.4
Meaa of all iDorgaoic manules 25.O

TrcatmeDt.

It will be interesting to see whether similar results are obtained in
future years : the quesiion is oI particular importance on mechanised
farms. The equivalent mixture of artificials has been as good for
wheat and barley as has the straw, and b€tter for potatoes and hay :

superphosphate also proved superior to mineral phosPhate.

The residual effects are shown in the follov'iag figures, where tIe
yields are expressed as a p€rcentage of the average of t}Ie dung and
the two straw treatments :

21.7
24.3

3.47 r0.l
4.08 14.6

A!.rag. yi.l^, lg3L34.
Ctop. Year of Residual Yoa8.

Applica-
tioD Filst. Second. Third. Fourth.

Fardyard MaDurE Whcat
Aerley
Potatc

rr8(3) 96(3) 9r(3)
133(3) SE(3) 94(3)
140(3) r02(3) 9r(3)

95(2) 94(l)lae) 88(r)
96(2) 75(r)

Straw lott€d
artiiciauy

WLeat
Barley
Potatoes

123(3)
l0e(3)
s0(3)

ss(3)
97(3)
79(3)

07(2) 07(r)
03(2) r05(l)
r01(2) 65(r)

85(3)
89(3)
80(3)

Sl$$+artificials Waeat
plowhed in Barley

Potatoes

rr2(3)
r2r(3)
r23(3)

94(3) 102(3) 87(2) r00(r)
86(3) e6(3) 95(2) 106(r)
8s(3) rr4(3) 106(2) r22(r)

Ileen ll9 90 104 96 t09
IOO:meaE oI tbe two straw and the farmyard maDure lesults. Bracketed

Iisures show the lumber of yields oo which the figures are based._ 
Ihe artijicial lotting oI tie straw was aot entir-ely satisfactory aBd we shau

certainly improve it ir luture years.

(2\ Grcett Marwe.
As is well known the Wobum experiments on Sreen nanuring

failed to show any benefit from either mustard or tares Srown during
the summer and ploughed in as preparation for q.inter wheat. This
vras quite unexpected, as tJre light soil at Wobum is the type of tand
that seems to need organic matter. The plant residues, however,
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bave to undergo decomposition in ihe sril before they are oI any
manurial value to the crop and tbis decomposition is brought about
by micro-organisms which themselves consume plant fodd. The
process is complex and it is not difficult to imagine a train of pro-
ces-.es in which the crop would gain nothing, and might easily lbse,
by the ploughing-in of green marure. Inspection of the plots in-
dicates that the sheat suffers from nitrogen starvation in spite of the
added plant residues. Drs. Crovther and Mann have shotr that in
conditions such as those of the Wobun green manure expriments,
considerable loss or inactivation of nitrolien takes place in ttre soil
during the period between the ploughing-in and the active acsi'nila-
tion of soil nitrates by the uheat plant.

The experiment has been repeated in such a way as to reduce
this rather long period of waiting. BIue lupins were sown on May
l6th: they grew vigorously and produced approximately 50 crlt.
dr5r matter per acre of leaves, stems and roots : they were ploughed-in
Ior kale sorrn on July 30th. The effect was very striking, tbe yield of
kale being practically doubled. Only the leaves and stems oI the
lupins *ere e{fective, however : when t}ese were removed and only
the roots ploughed-in tbere was no benefit. The yield of kale was,
rn tons lxr acre :

u"#",1#[ Ei;"1.*
Ploushed-iD :- '";groT"-r? 'o'l. NolhiDg (LupiD tops aDd roots reEoved) .. 0 3.53
2. Lupitr loots only lt.3 3.17
3. Lupin $'hole plaDt roots aDd tops ., . . 133.6 6.68
4. Lupis $boleplant plus tops f.om keatmeDt 2 266 8.4?

The Rothamsted soil is much heavier tban that of \4'obum and
would be exp€cted to behave rather differently to green manuring.
Autumn so$n vetches proved inellective lor the following spring
sowD crops $hile autr:mn sos-n rye was actually harm{ul to the
barley and the sugar-beet: ibe results were:

Means ol all fianurial btalfients, yields Pcl ocr., 1931.
Potatoes.

tons
No green manure ,. 5.91

Batley. Sugdr Beet.
GraiD. Stra$. Roots. Tops
cut. crrt. to!s. tons.
21.2 30.0 t2.82 10.63

Vetchestloughed in 6.64 27.2 30.1 11.86 S.l0
Rye plougbed in .. 6.14 2O.4 26.0 11.69 5.96

lield ol greeD manures April l3th: rye, 5 tons gra€a qr€igbt, l3 cFt. dry
Inatter; \'etcles, 0.6 tcDs greeD $eight, 1.2 cf,'t. dr]. matter.

There is evidently a considerable amount to leam about green
manurirg, and it cannot be reccmmended generally without carefirl
etperiment to find out the conditions io $'hich it is likely to succeed.

(3) Poultry trlanurc.
The marked increase in the number oI poultry in this country has

brought into prominence an old question which has never yet been
thoroughly exarnined: how do€s poultry manure compare witb
equivalent arDounts of artilicials ? In 1933 the Ministry of Agri-
culture set up a small committee to study tbis question, the experi-
meDtal nork to be done under the supervision oI tbe Rothamsted
staII. The marure was dried ard prepared in a form itr which it could
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be transported easily as a commercial product : tle analysis of ttre
samples ranged between the following limits :

t033.
Moiltutc .. 5.8' NiEogca (N) .. .. 3.&4.4
Pho€phoric oide (PrO.'t 2,&1.O
Potash (K,O) .. .. 1.e1.9

1934.
8.4

2.&3.3
3.2-3.t

1.6

The experiments were made with market gerden crops as it
seems probable that gardeners would make more use of poultry
manure than farmers.

Compa.rison was made at a number of centres with equivalent
mixtures of sulphate of ammonia, and superphosphate: the crops
i.ncluded potatoes, savoys, peas, sprouts, onions, and carrots. Pot
culture experiments have been made at Rothamsted with spinach
beet.

The general result both in 1933 and 1934 is that poultry manure
in ils first year is less effective than sulphate of ammonia; little
evidence could be found that it is ever superior. At a number of
centres leither manure was effective: apparently the ground was
already in such high condition that even nitrogen failed to act.

The average results for potatoes at the 13 centres in which 3 cwt.
1rr acre sulphate of ammcnia was compared with the equivalent
amcunt of poultry mlnure (approxima.tely I ton) \a,ere as follows :

pc, a.re. Mea^ of 1.3.,peritn nls. lggl.
No Nitrogeo
Poultry }laourc 0.0 cwt.

8.17
8.83
s.a3
9.53
9.02

Nikogen per acre . . ..
Sulphate oI A rmo[ia, 0.6 csrt. NitrogeD per acre . .
Poultry Manure + Sulphate oI Ammoda (1.2 cwt. N io aU)

Meatr
Staodard erro! .. +0.132

The return for the nitrogen is less than usual, being only about
I cwt. potatoes per cwt. sulphate of ammria. At some centres some
arops gave more marked returns for nitrogen but again the sulphate
of ammoma was never below and usually definitely superior to the
,poultry manure ; t\,eo examples are :

No Poultry Sulphato Strldard
Nitrogen. Manure. 

Ao 
of . . 

Errors.

Newport. Salop, Savoys, toDs 15.8 19.8 23.2 +0.890
Aloocrcft, Worcester, Pcas, cwt. 70.9 15.7 E0.9 +1.86

There was no evidence that the poultry manure lortilied the
€ffect of the sulphate of ammonia; indeed the average response to
poultry manure was less in the presence than in the absence of
sulphate of arnmonia-

On the other haud there was some evidence oI cumulative effect
of poultry maoure ; a dressing given in l93l to land which had also
received it in 1933 was mcre effective than sulphate of arnmrnia
.and the action seemed to be due to the nitrogen since phosphate
caused but little increase :

Potatoes : 1931 (2nd Year oI ApplicatioD), totrs por acre. Pottoa, Bedford-
shirs.

M€tr Yield, 5.94.
Averagc ilcrcasc due to Sulphate of ArttmoEi. O.82

,, ,, Superphosphate 0.24
,, ,, Pouttry trlanurc 1.30

StaEdard error ol iocr€ase +0.f13
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