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BOOKS PUBLISHED DURING 1923-4.

J. Davidson.
" A List of British Aphides

"
(including notes

on their synonymy, their recorded distriution and

food-plants in Britain, and a food-plant index). Long-

mans, Green & Co. (in the press).

This work has been prepared owing to the great economic

importance of aphides in relation to farm, garden and orchard

crops, and their possible association with so-called mosaic diseases.

Buckton's Monograph on British Aphides was published about 45

years ago, and since that time many more species have been

recorded and the nomenclature has undergone drastic changes.
In the present work the species are placed in accordance with

the more recent nomenclature. It is divided into four sections.

Section 1 deals with the species in alphabetical order together
with their food-plants and distribution in Britain. Section 2

deals with the genera, including critical notes. Section 3 is a

food-plant index, forming a key to Section 1, and Section 4 a

bibliography of 360 titles.

The work is intended to be a reference list and to serve as a

general guide to the identification of the species of aphides.

R. A. Fisher. "
Statistical Methods for Research

Workers." Oliver and Boyd, Edinburgh (in the press).

The wide increase in the employment of statistical methods,

especially in scientific research, has been accompanied by excep-

tionally rapid progress in recent years in the solution of the mathe-
matical problems which confront the statistician. Most of the

mathetical problems which confront the statistician. Most of the

mathematical researches of the author have been undertaken in

direct response to the needs of the laboratory worker, and with

a view to the development of statistical methods adequate to the

practical requirements of biological and agricultural research.

The aim of the book is to provide the non-mathematical
scientific worker with the detailed application of precise statistical

methods, which have been available hitherto only in specialised
mathematical publications. The methods are illustrated through-
out with numerical examples, drawn from recent scientific litera-

ture, giving the methods of computation in detail. New mathe-
matical tables have been specially calculated for rendering the

crucial tests simple and exact.

THE CROP RESULTS.

OCTOBER, 1922, TO SEPTEMBER, 1923.

The outstanding features of the season October 1922 to

September 1923, were the sunless spring and the earliness and

seventy of the autumn frosts of 1923.
The year commenced favourably; October was unusually

dry; it had the lowest rainfall figures for this month (0.787in.
against an average of 3.06in.) since our records began, so the

ploughing and drilling were got well forward. The dry weather
continued into November, and with the help of night Frosts which

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


This work is licensed under a Creative Commons Attribution 4.0 International License.

https://doi.org/10.23637/ERADOC-1-116 pp 3

73

broke down the newly turned furrows, everything was in favour

of winter sowing. December was fairly mild
;
the first part of

the month was dry but the second half was very wet, there being

nearly 3in. of rain during this period. This precipitation, although
unwelcome at the time, added appreciably to the stores of under-

ground water, which had been seriously depleted by the drought
of 1921, and not restored by the rainfall of 1922. Winter corn

looked well and the young clover still maintained a satisfactory

plant. January 1923 was dry, only 1.50 in. of rain being regis-
tered against an average of 2.41in. for this month. The sunshine

and mean air temperature were both above the average, but the

ground temperatures were not, and seventeen ground frosts were

experienced in this month.
A change came in February. There was more than double

the normal rainfall and the month was practically lost as far as

field work and threshing was concerned. The wet spell con-

tinued into March, and not until its last few days could work
on the land be resumed. The weather had not been unduly
cold

;
the mean air temperature was, in fact, above the average

both for February and March. Wheat and oats had made
no progress in the sodden conditions of the two months, but
when the wafer got away, they tillered out rapidly. A dry
and dull April saw most of the spring sowings made under
favourable conditions, a warm spell at the end of the month

giving the barley a good start. May was drier than usual, but

cold sunless weather set in with occasional frosts. The barley

kept going better than might have been expected, but clover

coming into bloom was severely checked. June was a month of

warm droughty weather although actually duller than either

April or May—the hours of bright sunshine being no less than
86 below the monthly average. The deep rooting crops came on

fairly well, but barley gave signs of needing rain before the

month was out. For each of the five months, February-June
inclusive, there had been a deficiency of sunshine which amounted
on the average to no less than 1-J hours per day. Naturally
the soil temperature was lower than usual, and although the

rainfall had not been high, the evaporation was reduced because

of the lack of sunshine, and this led to a slightly greater perco-
lation ol water through the 60in. gauge. Warmer and much
brighter weather came in July, the nights being for the first

time warm. The striking feature of the month was the exceed-

ingly heavy thunder showers on the night of the 9th, which,
with the falls occurring on the following day, brought down
2\ ins. of rain. Fortunately, our corn was not lodged, although
elsewhere heavy crops of oats were badly laid over a wide area
in the track of the storm. Hay was got in under good conditions

and crops were satisfactory : the clover hay averaged 28 cwts.

per acre over the farm and meadow hay yielded 35 cwts. on the

manured land of Great Field. August was the best month of

the year. The daily average of 11 hours of sunshine for the
first fortnight caused some wilting of the shallow rooted crops,
but refreshing rains came later in the month. The harvest

weather was perfect for oats and wheat, but a little rain fell
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before the barley was cut. The Broadbalk field was cleared by

August 28th, and stubble cultivation was put in hand at once.

Wheat yielded satisfactorily on Great Knott field, where it had

been well done (37£ bu.), but on Great Harpenden field, where

the record root crops of the previous year had exhausted the

land, the yield was disappointing (24 bu.). Oats did fairly

well and proved responsive to manures, a dressing of 1 cwt.

of sulphate of ammonia and 2 cwt. of superphosphate increasing

the crop from 26.4 bu. to 37.3 bu. per acre; while 2 cwt.

sulphate of ammonia and 2 cwt. superphosphate pushed up the

yield to 46.5 bu. The barley suffered from the drought in

June, and the extraordinary lack of sunshine in spring and

early summer : it yielded as well as could be expected
—40 bu.

on the better land, and 32 bu. on poorer tilths—while the quality
was good and distinctly better than in 1922.

September was a favourable month, harvest was completed
and ploughing continued. October set in wet, however, and

lfin. of rain was recorded in excess of the average. Root lifting

was badly hindered, and the hand digging of potato plots was

exceptionally slow and difficult. November brought cold drying
weather, and frosts occurred on 23 nights during the month.

They were exceptionally severe on the nights of the 25th and

26th, when 18 and 19 degrees of frost respectively were
recorded on the grass : practically all unharvested mangolds
and potatoes were lost.

In spite of the lack of sunshine, the mangolds on Barn field

did well and exceeded their average yield, but a large number
of the plants rotted. Swedes, in spite of adequate manuring,
were only a fair crop (14 tons) ;

a good plant was obtained,
but the bulbs failed to fill out. The sheep on the grazing plots
did well

;
there was plenty of keep and bigger live weight in-

creases per acre were obtained than in either of the previous
seasons.

OCTOBER, 1923, TO SEPTEMBER, 1924.

The season 1923-24 was distinguished by its wetness and

by one of the most protracted harvests of recent years. The
rainfall of 36.51in. exceeded the average by 7.96in., only two
wetter seasons (1903 and 1912) having been recorded since

readings were commenced at this station in 1853. It is interest-

ing to note that the twentieth century, though only in its early

stages, has already produced three years that have been wetter

than anything known to the Victorians—wetter even than the

notorious year, 1879. Under the wet conditions, weeds got
ahead, in many cases smothering the legitimate Icrop, and

produced one of the foulest seasons for many years.
The season opened badly for farm work. October was very-

wet and drilling was hindered. The frosts and dry weather of

November enabled all the winter corn to be sown by the 21st,

but December and January were both difficult months for late

sown cereals; Very little flag was made and there was a loss

of plant. The land was saturated with water and impossible to
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work until the hard dry weather of February, with a rainfall of

0.714in. only, against the 71 year average of 1.889in. for this

month, broug-ht the furrow into a splendid condition for the

spring working-. The complete change in the soil condition

effected by the February weather is well illustrated by a com-

parison of the drain-gauge figures for this month and January.
In January the drainage through all three gauges was in

excess of the rainfall in consequence of the saturated state of

the soil in December and the early snow-drifts on the gauges in

January : the rain was 2.90in. and the drainage (60in. gauge)
3.20in.

;
while the February rain was 0.71 in. and the drainage

(60in. gauge) only 0.09in. Only 12.2 per cent, of the rain had

percolated in February against an average of 75 per cent, for

this month. However, the dryness of the February brought no
relief to the struggling cereal crops.

The weather in March was well suited to cultivation : there

were long spells of brilliant sunshine (no less than 56 per cent,

over the average), a low rainfall, but with ground frosts each

night except for a period of six days towards the end.

In consequence barley was drilled under particularly favour-

able conditions in the latter half of the month. This was
a general experience, many heavy land farmers never having
seen spring corn go in so well. The frosts continued beyond
the middle of April, and made the spring one of the latest

within living memory. Later in April came milder and better

weather; clover began to fill up after the long winter, barley
made a good start, but winter corn was still backward, and oats

in particular had lost much plant. With May the ground became
much warmer, and by the end of the month the 12in. soil thermo-

meter had risen by 10° F. to 58.8° F. May was, however,

persistently wet. There were only 7 days on which no rain

fell, and the total fall of 4.63in. was 2.58in. in excess of the

monthly average. Weeds grew fast in the corn, and barley
was checked by the wet conditions and the lack of sunshine.

Rain continued during the first half of June and seriously inter-

fered with hoeing, the very foul condition of Broadbalk being

largely due to this cause. The second half of the month was
warm and less wet. Clover promised excellent crops all over the

farm, but some had been laid by the storms. Grass was growing
too fast for the sheep on the grazing plots, although the stocking-
was heavier than in previous years. The first half of July con-

tained the only period during the whole year that could properly
be described by the name of summer—the nine days, July 8th-

16th. The backward plants of wheat came on surprisingly well

and gave promise of a fair crop. Hay making proceeded with-

out any serious check, the coming of the fine spell at hay time

being one of the few good features of the season. Crops were

large, the unmanured meadow hay on Great field yielding 32

cwt.
, while the clover on Long Hoos averaged 42 cwt. per acre.

With the passing of the 9 fine days wet weather set in again ;

the aftermaths freshened up rapidly and regular plants of swedes

and mangolds showed excellent promise although the mangolds
needed sun.
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August, though not wetter than the normal, was showery
and sunless

; ripening of the cereals was slow and uneven and

cutting was later than usual. Wheat continued to improve, but

weeds got ahead and filled up the bottom of the crop. September
did nothing to improve what promised to be a difficult harvest;
the rainfall of 3.42in. was nearly lin. in excess of the average
and there was little sunshine or drying weather. The bulk of

the harvest was secured during the month, but much was in

bad condition for early threshing. October, with 4.28in. of rain,

had more than the normal rainfall by 1.14in., and with the

shortening days and damp misty weather the labour involved in

securing the remainder of the harvest was excessive. Cutting
finished on October 17th.

Although wheat and barley were not much below the average
in yield, the quality was poor and much of the barley was fit

only for feeding purposes. Winter oats had lost much plant in

the severe weather; tHey became very foul in summer and yielded

badly.
Swedes and potatoes promised big yields, and in spite of

the dull weather, the mangolds on Barn field were up to the

average. The digging of potatoes and the lifting of the roots

was in no way helped by the weather, for both November and
December were considerably wetter than the average. On the

other hand the absence of serious frosts enabled the roots to

be got in without loss. Swedes with complete artificials yielded
26 tons per acre, second only to the excellent crop of 1922.

Potatoes yielded 9| tons with dung and complete artificials, the

crop being practically free from disease, although a rather large

proportion of the produce was of seed size.

It was commonly complained that the year was sunless, but
in this respect it was over its full course no worse than usual :

for the whole of the calendar year the deficiency from the average
was only 50 hours. The unfortunate character of the season was
its persistent wetness. From July 17th to the end of the year
there were only two occasions (August 10th and 11th) when the
state of the ground at 9 a.m. was recorded as dry; on all other

mornings it was wet or damp. The previous year was by no
means sunny, yet the ground was recorded as dry on 24 occasions
in the three months beginning on July 17th.

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


This work is licensed under a Creative Commons Attribution 4.0 International License.

https://doi.org/10.23637/ERADOC-1-116 pp 7

77

WOBURN EXPERIMENTAL FARM.

REPORTS FOR 1923 & 1924 BY Dr. J. A. VOELCKER.
Season 1923.

A late harvest made cultivation of the land backward, but

open and fairly dry weather in October and November gave
favourable conditions for sowing winter crops. This continued

throughout December and January, rainfall not being excessive

and frost nearly absent. The whole winter, 1922-3, indeed, was
marked by absence of frost. February and March were wet

months, and the soil was left in somewhat sticky condition for

spring sowing. April, May and June were all cold and unseason-

able, with absence of sunshine and late frosts in May, and crops
made but little progress. About June 25th a spell of very hot

and dry weather set in, giving good conditions for hay-making,

though the yield was small. A violent thunderstorm in July with

heavy rainfall saved the swede and other root crops, and also

clovers and "seeds," which were beginning to show the effect

of the drought ;
corn crops also grew rapidly. The fine weather

continuing until August 14th, oats and wheat were safely reaped,
and good crops of roots and aftermath (clover and " seeds ")
were promised. The drought had a bad effect on spring-sown
corn crops, the first shoots ripening prematurely, and, when the

rain came, fresh shoots were sent up which never developed

properly. The general result was to give an exceedingly poor
corn yield, and the weights at threshing were even less than the

appearance in the field had indicated. The early-sown barley

ripened well, but the late-sown was practically a failure. On
August 14th there was a severe thunderstorm, during which 1£
inches of rain fell, and, the remainder of the month proving cold

and showery, the harvesting of barley was delayed until August
31st.

The total rainfall for the 12 months to September inclusive

was 23.2 inches, there being 175 rainy days. The heaviest rain-

fall was in July, viz., 3.53 inches, February giving 3.03 inches,

August and September 2.94 and 2.48 inches respectively.

Season 1924.

The season 1923-4 was an altogether exceptional one. Heavy
rainfall and long continued absence of sunshine and warmth com-
bined to retard the growth of corn crops and to prevent their

proper maturing. Weeds spread rapidly, and it was difficult to

keep the land clean. Under these conditions only poor yields of

low quality corn could be expected, especially as harvesting took

place in bad weather.

The rainfall for the whole season, October 1923 to October

1924, was 30.30 inches as against 23.2 in 1923, with 201 rainy

days (over .01 inch) against 175 in 1923. May—just the time
when dryness and warmth were required

—was by far the wettest

month of the whole year, with 6.06 inches of rain, and 20 rainy

days. On the other hand, February was the driest month, with

only 0.48 inches of rain—in February, 1923, it was 3.03 inches.
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The harvest months of July, August and September were alike

wet, with 3.07, 2.32 and 3.17 inches of rain respectively.
The untoward weather influences were felt in very marked

measure on the continuous wheat and barley plots, the returns

for which were lower than for many years past. The highest

yield of barley on the continuous plots was only 13 bushels

per acre, whereas land close by in the same field gave, under
rotation cropping, 27.3 bushels per acre where no nitrogen but

only mineral manures had been applied.
Great difficulties also were experienced with the root crops,

through the excessive washing of the soil and the floods that

came in the latter part of May. One field was under water for

some days, and in another the newly-planted potatoes were, in

places, washed out and carried some distance away. The lucerne

inoculation experiment was ruined by the flooding, and had to

be abandoned. A great deal of the manure put in the land for

the root crops must have been washed out
?
and so caused a

diminution in the returns.

The one really good crop was hay—alike from rotation

grasses, clover and from permanent pasture
—and abundant crops

were gathered in excellent condition.

FIELD EXPERIMENTS.
1. Continuous Growing of Wheat (Stackyard Field), 1923.

1923 (i7th Season).

"Red Standard" wheat, 2\ bushels per acre, was drilled on
October 26th, 1922, farmyard manure having been ploughed in

on lib on October 19th and 20th, while mineral manures (phos-

phates and potash) were applied just previously to the sowing of

the wheat, and rape dust (plot 10b) on November 14th. Nitro-

genous top-dressings of sulphate of ammonia and nitrate of soda

were given on May 15th and June 20th, 1923.

The wheat was cut on August 13th, stacked August 21st,

and threshed November 14th, 1923.

The yield was exceptionally poor, the unmanured produce
averaging 5.6 bushels of corn and 7 cwt. of straw per acre,

against 8.5 bushels and 7.25 cwt. in the previous year. One has
to go back to 1914 to find so bad a yield on these plots, the

return for these two years being, indeed, very similar. Added
to the difficulties of season was the fact that the damage done

by pheasants to some of the normally weak plots was so great
that they had to be resown later with spring wheat. This never
came up satisfactorily and, for purposes of comparison and com-

ment, the ammonia plots must be left out of account.

1924 (48th Season).
44 Red Standard" wheat, at the rate of 3 bushels per acre,

was drilled on October 19th, 1923, plot lib having received its

farmyard manure and plot 101) its rape dust on October 16th,
and mineral manures having been given to the other plots to

receive them, on October 18th. The nitrogenous top-dressings
were applied, the first halves on May ath-Oth, 1924, and the second
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halves on June 18th. The wheat, though it came up quite well,

was, for a considerable time afterwards, almost at a standstill,

and was late in making a start. It looked better in January, 1924,

but another period of stagnation occurred in March and April,

and the crop moved but slowly. In June the farmyard manure

plot (lib) looked the best; it was also specially noticeable that

the nitrate of soda plots were better than the sulphate of ammonia

ones, but much more weedy than any of the other plots. The

crops being but small, stood up well and were cut on August
14th, carted on September 2nd and stacked, being threshed out

the week before Christmas, 1924.

The produce, on account of the untoward conditions, was very

poor
—as low as any recorded during the whole 48 years. The

unmanured produce was only 1.6 bushels of corn with 4 c. 1 qr.

17 lbs. of straw, etc., per acre; nitrate of soda was markedly
superior to sulphate of ammonia throughout, but the heavier

dressings were not better than the lighter ones. Lime still con-

tinued to show its influence, even in plot 2b (last limed in 1897).
The results for both years are given on page 79.

2. Continuous Growing of Barley (Stackyard Field).

1923 (i7th Season).

Farmyard manure was applied (plot lib) March 21st, 1923,

mineral manures and rape dust on April 4th, and barley
—

11

Plumage Archer "—at the rate of 2| bushels per acre was
drilled on April 5th. The first nitrogenous top-dressings were

given on June 12th, the second on July 10th. On plot 2aa a

further application of lime—10 cwt. per acre—was made in

January 1923.

The season was very unfavourable for barley, and the crop
was specially short in the straw. The farmyard manure plot

(lib) was the only one to look even fair, and a small yield gene-

rally characterised the harvest which began on August 31st, the

barley bemg stacked on September 1st and threshed November

11th, 1923.

The unmanured produce was only 3.9 bushels of corn with

6 cwt. 3 qrs. straw per acre, a yield below even the poor one of

1921. Nitrate of soda, both alone and with minerals, did much
better than sulphate of ammonia even when lime was given as

well.

1924 (4:8th Season).
"
Plumage Archer "

barley, at the rate of 3 bushels per
acre, was drilled on March 10th, 1924. Rape dust and farmyard
manure had been previously (February 11th) applied to plots
10b and lib. The barley was slow in coming up and was never
more than a thin crop and not of good healthy colour; further,
weeds were very abundant, especially on the nitrate of soda plots.
The first top-dressings of nitrogenous salts were given on May
16th and 16th, the second on June 25th. A very poor crop only

—
as low as any during the whole 48 years' experiments—was
obtained. This was cut on August 13th, carted and stacked on
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August 31st and September 1st, and threshed just before

Christmas.

The unmanured produce was only 1.7 bushels of corn with

3 c. 1 qr. 14 lb. of straw, etc., per acre. Sulphate of ammonia

by itself, or with minerals and no lime, as usual, gave no crop,
but with lime gave marked increases, going up to a yield of

13.9 bushels per acre (plot 8aa). Nitrate of soda did not, on the

whole, do as well as sulphate of ammonia with lime, the highest

yield with it being 13 bushels (plot 6).

The heavier dressings of nitrate of soda had no advantage
over 'the lighter ones, nor did the use of lime on the nitrate plots

produce any benefit.

The results for both years are given on page 81.

3. Rotation Experiments.

The Unexhausted Manure Value of Cake and Corn

(Stackyard Field).

1923. Barley.

(a) Series C
As the swede crop of 1922 was quite small, mangels were

carted on to augment the root supply. The sheep were on from
December 20th, 1922, to February 7th, 1923. They consumed,
on the corn plot (2 acres) 22 cwt. of oats and 10 cwt. of barley,

equivalent to 29.25 lb. nitrogen per acre; on the cake plot

(2 acres) 7 cwt. of linseed cake, 6 cwt. decorticated cotton meal
and 14 cwt. 42 lb. of undecorticated cotton cake, equivalent to

67 lb. nitrogen per acre.

"Plumage Archer" barley, at the rate of 2\ bushels per
acre, was drilled on March 28th, and a clover mixture—Red
Clover 7 lb., Alsike 3 lb., Trefoil 3 lb. per acre—(red clover

alone having been taken four years previously) was sown in the

barley on May 1st, 1923. The barley grew fairly well in spite of

the unfavourable season. The crop was cut on August 16th.

1924. Clover.

The clover grew well in 1924, promising an excellent crop.
This was cut and gathered on June 27th—30th, 1924. The second

growth was small and was ploughed in.

The results were :
—

Barley. 1923
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striking, as not only were the amounts of corn and cake much

greater than previously used, but the margin between the cake

and corn fed was nearly 38 lb. of nitrogen, equivalent to 2 cwt.

of nitrate of soda per acre.

,.. c ~ 1923, Clover. 1924, Wheat,
(b) Series D.

Red clover had been sown in the barley crop of 1922 on

May 22nd, and it looked very well through the winter. It was
twice cut for hay in 1923, viz., on June 25th and on August 13th,
and " Red Standard "

wheat, 3 bushels per acre, was drilled

October 18th. It came up fairly well, but was rather slow in

growth. The cake-fed plot looked rather better than that corn-

fed. The crop improved towards harvest and was cut August
26th and carted September 2nd. The results were :

—
Clover, 1923
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The crops were miserably small, and it is hard to under-

stand how they came to be so, seeing that not only were two

crops of tares and mustard respectively fed off on the land, but

that 1£ cwt. of cotton cake per acre were given as well to the

sheep. Yet a wheat crop of only 8 bushels per acre was the

result. For the first time, however, in the history of the experi-

ment, a slight superiority was shown with the tares as compared
with the mustard, similarly fed.

Lower Half.
—Here tares were drilled—2 bushels per acre—

on November 3rd, 1922, and were fed off by sheep receiving also

3 cwt. cotton cake per acre (increased from the 1^ cwt. per
acre of former years). It was only possible to take one crop of

tares. Two crops of mustard, however, were grown, the seed

being sown on May 4th, 1923, and on August 4th, at the rate of

20 lb. per acre. Each crop was similarly fed off with cake, and,
after ploughing the land, wheat was sown.

1924.

On the upper half, green crops followed the wheat of 1923.

Previous to their sowing, an application of two tons of lime per
acre was given to one half of each acre plot

—September 25th,

1923. Tares—2 bushels per acre were drilled on March 19th.

1924, and gave an excellent crop. Mustard—20 lbs. per acre—
was sown broadcast on May 30th, and also grew well. Sheep
were put on the mustard on July 22nd, and passed on to the tares

on August 12th, consuming on each plot 3 cwt. per acre of cake

(half linseed and half cotton cake). Only one green crop of each

kind was grown, and after the sheep had eaten these off, the

plots were ploughed up in October and wheat again sown.
On the lower half, wheat (" Red Standard ") was drilled on

November 5th, 1923, at the rate of 3 bushels per acre. It showed
about the middle of December and grew well right on to May,
1924, the wheat after tares looking decidedly better than that

after mustard, and being as good as, or even better than, any
other wheat plot on the field. After this however came the usual

falling off, and by the middle of June the wheat looked poor and
short in straw on both plots. It was cut on August 14th, carted

September 2nd, and threshed just before Christmas.
The yields were :

—

Plot
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(b) Lansome Field.

On the extended area, now consisting of five plots, wheat
followed the ploughing-in of the green crops, 5 cwt. of basic slag
and 1 cwt. of sulphate of potash per acre having been previously

(1921) given to these crops. "Red Standard" wheat—2\ bushels

to the acre—was drilled on all the plots on October 25th, 1922.

Throughout the period of growth the crop looked better on the

tares plots than on the mustard ones, and these appearances were
borne out at harvest. The crop was cut August 14th, stacked

August 21st, and threshed November 12th, 1923.

The results were :
—
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1924.

The experiment of 1924 was in Stackyard Field, following
oats.

"
Plumage Archer," as before, was drilled— 3' bushels

per acre—on March 11th, the various manures being applied at

the same time. The barley grew well. The plot to ripen quickest

was plot 2 (complete manuring), and the phosphate plot (3) ripened
more quickly than the potash one (2).

The barley was cut on August 12th.

The yields generally were lower than in 1923 and the relative

yields of the no-phosphate and no-potash plots are reversed in the

two years. The results for the two years are given in the follow-

ing table :
—
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Swedes, 1924 : Warren Field, Oxford clay. Dung- 12 tons

per acre, May 10th-15th. Super i cwt. and
Kainit 4 cwt., May 16th, seed drilled 5 lb.

per acre, June 23rd. Roots pulled January 1st-

23rd, 1925.

Note.—The swedes and mangolds experiments were sub-

jected to heavy rainfall and flooding during May (p. 78).
The results follow :

—
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The lime and chalk were spread in January, 1919, and the

land ploughed.
The crops were:—1919, barley; 1920, swedes; 1921, barley;

1922, tares followed by mustard; 1923, oats. The ordinary
course of cultivation, manuring, etc., was followed over the whole

area, the only difference being in the application of lime or of

chalk.

It would naturally take some time for the lime and chalk to

distribute themselves fairly over the soil
;
for the first few years

there was little beyond the general indication that lime produced
rather the better crop; this was the case with the swedes of 1920
and the barley of 1921

;
the tares of 1922 and subsequent mustard

crop were fed off by sheep and not weighed. Black Winter oats

followed as the crop of 1923, and were drilled on October 31st at

the rate of 4 bushels per acre. The crop was cut August 2nd-3rd,
stacked August 16th, and threshed November 12th and 13th, 1923.

The harvest results were as follows :
—
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1924.

After the oat crop of 1923 swedes were to follow. These
were put in—June 12th—with 5 cwt. superphosphate and 1 cwt.

sulphate of potash per acre, and came a fair plant. The lime

plots looked, throughout, somewhat superior to the chalk ones.

The roots will be weighed and then fed off on the land by sheep.

11. RAINFALL AT WOBURN EXPERIMENTAL FARM,
1923 and 1924.

(292 ft. above Sea Level.)

1922-23
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in a pot, each experiment being in duplicate. In 1922, .25 per
cent, of lead had produced a crop somewhat in excess of the

control, but with .50 per cent, only a few stunted plants were

left, and with 1 per cent, everything was killed.

Wheat was sown again in the old pots on December 23rd,

1922, after the soil had been turned out, sieved, and replaced.
The plants came up quite well with the .25 per cent, and .50 per
cent., but with 1 per cent, only a few weak plants appeared, and
these gradually died off. For a time the .25 per cent, and the

.50 per cent, looked about as good as the control, but about

July, 1923, the .50 per cent, began to show a marked toxic effect.

The crops when reaped gave the following comparative results :
—

Lead Chloride upon Wheat, 1923.
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The results in general were not as marked as in 1922 when,
however, a different soil was used. But the results are in each
case in the same direction and tend to show that lead as chloride

will be toxic, and almost entirely destroy a crop at a concentration
of .50 per cent. It was noticed after removal of the soil from the

pots at the close of the experiment that, with the higher concen-

trations, viz., .50 per cent, and 1 per cent., a deposit of metallic

lead formed round the edge of the soil on the inside of the pots.
•

(b) Uranium Compounds.

In 1919, experiments had been made with ores stated to be
11

radio-active," but no benefit was found from their use. As the

activity of these ores was believed to be dependent upon the

presence of compounds of uranium, experiments were made with
salts of this metal. Wheat was used, and the soil was from
Lansome Field. The oxide (as sodium diuranate) and uranyl
chloride, sulphate and nitrate were tried, each concentration

supplying .05 per cent, and .10 per cent, respectively of uranium.
The quantities were mixed with the whole of the soil in each pot,
these being filled on December 19th-20th

? 1922, and sown with
wheat on December 23rd.

Germination was quicker with the untreated pots. The

poorest lots were those with the chloride and sulphate. About
the end of April the treated pots improved. The absence of sun
in May prevented any marked change, except that in some cases—

chiefly with the sulphate and chloride—one or two plants

developed abnormally. The wheat was cut on August 13th, and
the comparative results obtained were :

—
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and of barley) followed the ploughing-in, or the feeding-off, of

mustard than of tares, this being contrary to what would be

expected from scientific considerations as to the power of tares to

utilise atmospheric nitrogen, a power not possessed by the mustard

crop.
Whether this unexpected result was due to the particular

nature of the soil in question or to considerations of moisture,
mechanical condition, etc., was unknown, though one set of

experiments conducted at the Pot-culture Station seemed to point
to the fact that if the tares were plentifully supplied with water
all through the growing period, then they would give the better

succeeding cereal crop. Such conditions, however, could not

obtain in practice, and the experiments had no further interest

beyond showing that the experience of the superiority of tares

on a heavy soil, where moisture is better retained, may in this

way be accounted for. Repeated analyses of the soils and of the

crops grown and ploughed in or fed off had shown more nitrogen
to" accrue from the growing of tares than of mustard, and yet, for

some reason, it could not be utilised for the following corn crop.

1923.

In renewing the enquiry by pot-culture methods, it was now
determined to try the addition to the soils of the respective plots

(the soil being taken direct from the plots in the fields), of

materials such as lime, superphosphate, and sulphate of potash,
and to see if these brought about any change.

The quantities so added were :
—

Lime ... ... at the rate of 2 tons per acre.

Superphosphate (30%) ,, ,, 3 cwt. ,,

Sulphate of potash (90%) ,, ,,
1 cwt. ,,

These were used both singly and, in a fourth instance, all of them

together. The additions were given to the soils previous to sow-

ing of wheat, they being mixed with the whole of the soil, and
wheat was sown on December 23rd, 1923.

In the case of Stackyard Field soil, the green crops had been
fed off by sheep in 1922; in that of Lansome Field the green crop
had been ploughed in. In each field wheat had been sown in

November (1922), so that the crops in the field and at the Pot-

culture Station were in the same stage.

(a) Stackyard Field Soil.

The plants grew satisfactorily, and up to the middle of

February no changes were noticeable. Then, however, the tares

series as a whole looked rather better than the mustard. Also
the pots in which lime had been used, either alone or in conjunc-
tion with the two mineral manures, began to show to advantage,
both with tares and with mustard

;
these differences remained

more or less throughout the summer. The influence of super-

phosphate and of sulphate of potash was hardly apparent.
The weather was very unfavourable in June, and when

warmer weather came in July it was almost too late to allow the

plants to benefit fully.
It should be noted here that the entire Stackyard Field series

was somewhat inferior to the Lansome Field series.
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(b) Lansome Field Soil.

Much the same comparative observations as just recorded

were made in this series, the crops being, however, as stated,

slightly superior to the Stackyard Field soil ones.

After threshing in November, the following comparative re-

sults were obtained :
—

Green-manuring Experiment— Wheat after green crops, 1923.
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1924.

The experiment was carried on for a second year, the green

crops, tares and mustard, being grown, but no further manurial

applications given. The green crops were sown on March 26th,
and were cut June 23rd, the weights, both green and dry, being
recorded. There is no occasion for dealing with these in detail,

but it may be said generally that the differences were not marked
;

what indications of increased crop were given bore, as with the

wheat of 1923, on the result of applying lime or a complete manure

including lime.

3. The Relative Values of Lime and Chalk.

1923.

In previous experiments on this subject the soil had not had

any applications given it beyond the lime and chalk respectively.
The experiment was therefore repeated, with the addition of

superphosphate and sulphate of potash, at the rates of 3 cwt.

and 1 cwt. per acre respectively. The soil used came, not from

Stackyard Field as usual, but from Lansome Field. The 40-lb.

pots were filled with soil, the whole of which was previously mixed
with lime or with chalk, so as to give the equivalent of 10 cwt.,
1 ton, 2 tons, 3' tons and 4 tons of lime per acre. The super-

phosphate and sulphate of potash were added to the top 16 lb. of

soil used, wheat being sown on December 22rd.

All the plants came up well. About the middle of March,
both lime, and to a lesser extent chalk, showed a clear improve-
ment over the control (unlimed) pots. In the case of the lime

applications the improvement was greater with the heavier dress-

ings. This held good until July, when the lime series showed a

progressive increase of crop up to 3 tons, but with 4 tons the crop
was shorter, though individual plants were greener and stronger.
With chalk, however, though there was a general increase over

the control, the heavier applications were not better than the

10 cwt. per acre. The crop was cut on August 13th, and the

following comparative results were obtained :
—

Lime and Chalk upon Wheat—Lansome Field Soil, 1923.
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soil of Stackyard Field, and show that the gains already recorded

do not depend upon the presence or absence of phosphates and

potash, but are the direct result of the applications of lime and
chalk respectively.

1924.

A return was made in 1924 to Stackyard Field soil, phosphates
and potash being used additionally as in 1923. The same amounts
of lime and chalk were used as in 1923, and mixed, as then, with
the top six inches of soil. An addition of ground limestone, at

the rate of 1 ton and 2 tons per acre respectively, was, however,
made this year. Wheat was sown on December 18th, 1923. It

was noticed that the higher amounts of chalk retarded the

germination, but eventually all plants came well. By April the

lime pots showed an increasing improvement up to 3 tons per
acre, a slight drop occurring with 4 tons. The chalk pots, on the

other hand, were not so good, but more level, while limestone showed
no increase.

These appearances were maintained more or less to the end
of the growing period, and the crops were cut on August 18th.

The recorded comparative results were :
—

Lime and Chalk upon Wheat—Stackyard Field Soil, 1924.
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with magnesium carbonate. By the end of May, 1924, all the

plants in the 2, 3 and 4 tons per acre of magnesia lots were
killed. One ton per acre showed some ill effect at first, but the

crop recovered. With magnesium carbonate there was no failure^

but, on the contrary, a slight proportional increase all round.

The crops were cut on August 18th, and the comparative
results were :

—

Magnesia and Magnesium Carbonate upon Wheat—Stackyard Field Soil,

1924.

Treatment
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5. Sulphate of Ammonia and Muriate of Ammonia Compared.

Along- with the field experiment on this subject (see page 86)
a similar one was carried out at the Pot-culture Station. The
soil was from the headland of Stackyard Field, the crop, wheat.

A dressing of superphosphate and sulphate of potash was given
to each lot at sowing time, and the ammonia salts were given
later as top-dressings. These latter consisted of sulphate of

ammonia, 1 cwt. per acre, and muriate of ammonia equivalent in

ammonia to 1 cwt. per acre of sulphate of ammonia.
Wheat was sown on December 23rd, 1922; the top-dressings

were given on June 11th. Towards the end of July the muriate

pots looked the better, though the ripening of the crops was
retarded.

The crops were cut on August 14th and gave the following
comparative returns :

—
Sulphate ofAmmonia and Muriate of Ammonia, 1923.

Applications per acre
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CROP YIELDS ON THE EXPERIMENTAL PLOTS.
Notes.—In each case the year refers to the harvest, e.g., Wheat harvested in 1924.

In the tables, total straw includes straw, cavings and chaff.

CONVERSION TABLE.

1 acre =
1 bushel (Imperial) =
1 lb. (pound avoirdupois) =

1 cwt. (hundredweight) =
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RED CLOVER grown year after year on rich Garden Soil,

Rothamsted Garden.

Hay, Dry Matter, and Nitrogen per Acre, 1923 and 1924.

Year.
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NITROGENOUS TRIALS.

Analyses of Manures used, 1923f and 1924.

Description.
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Clover (after Malting Barley). Long Hoos Field, 1923.
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Potatoes (Kerr's Pink).

Superphosphate 4 cwt.,
Ammonia 3 cwt.*

Superphosphate 4 cwt.
Ammonia l£ cwt.

Superphosphate 4 cwt.

1^ cwt

Superphosphate 4 cwt.
,

Superphosphate 4 cwt.,

Superphosphate 4 cwt.
Ammonia 2\ cwt.

Superphosphate 4 cwt.,
Ammonia 3 cwt.

Superphosphate 4 cwt.,
Ammonia 4\ cwt.*

Superphosphate 8 cwt.,
Ammonia 3 cwt.

Superphosphate 8 cwt.,
Ammonia 4\ cwt.*

Sulphate of Potash \\ cwt., Sulphate of

Sulphate of Potash \\ cwt., Sulphate of

Sylvinite 273J lb., Sulphate of Ammonia

Sylvinite 273£ lb

Sulphate of Potash \\ cwt.

Sulphate of Potash lj cwt., Muriate of

Sulphate of Potash \\ cwt., Sulphate of

Sulphate of Potash l£ cwt., Sulphate of

Sulphate of Potash 3 cwt., Sulphate of

Sulphate of Potash 3 cwt., Sulphate of
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Swedes (Hurst's Monarch). Foster's Field.

Treatment of Plots and

Manuring pei Acre.

1923.

Produce per Acre.

Roots.

1st

Plot.

Tons.

2nd
Plot.

Tons.

Leaves.

1st

Plot.

Tons.

2nd
Plot.

Tons.

Superphosphate 5 cwt., Muriate of Potash 1

Dung 10 tons

Superphosphate 5 cwt., Muriate of Potash 1

Dung 10 tons, Sulphate of Ammonia 2 cwt.*

Superphosphate 5 cwt., Muriate of Potash 1

Sulphate of Ammonia 2 cwt.* ...

Superphosphate 5 cwt., Muriate of Potash 1 cwt.

cwt.,
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POTASSIC TRIALS.

Analyses of Manures, 1923 and 1924.

Description.
% K 2

1923 1924

Sulphate of Potash ...

Muriate of Potash—High Grade
Muriate of Potash—Low Grade
Potash Manure Salts 30% ...

Potash Manure Salts 20% ...

Sylvinite
Kainit ...

5P90
62 85

56'35

3135
2135
1720
1345

47-55

51.36
30*33

2221
1813

Potatoes (Kerr's Pink). Foster's Field, 1924.

Manures per Acre.
Produce per Acre

in

Tons.

*
Farmyard Manure Series (15 tons per Acre).

Series
G.
76Control. Farmyard Manure 15 tons

Basal Manure (Superphosphate 4 cwt., Sulphate of

Ammonia l£ cwt.)...

Sulphate of Potash 191 lb., Basal Manure
Muriate of Potash 177 lb., Basal Manure
20% Potash Manure Salts, 408 lb., Basal Manure
Sylvinite 566 lb., Basal Manure...

Series
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Potatoes (Kerr's Pink). Sawyer's Field, 1923.
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X
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RESIDUAL EFFECT OF PHOSPHATES.

Hay. Great Field,- 1923.
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Clover. New Zealand Field, 1923.

No.
of

Plot.
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TOWN REFUSE EXPERIMENT.

Mangolds (Prizewinner Yellow Globe). Fosters Field, 1923.

Treatment of Plots and Manuring per Acre.
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