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The breeding of stocks of insects for weed control io New
Zealand was cont-inued, and further consignments of insects attack-
ing bramble, ragwort and Eorse were sent out, including 15,260
Tlria jacobeoe,-23,3OO Apion rtlicis ar'd 350 root stocks containing
Corebus rubi. They arrived safely and in sufficient numbers to
permit the Nerv Zeatand staff to take up their part of the investiga-
iion. As this work has now passed out of the research stage, it has
been handed over to the I'arnham Royal Laboratory of the Imperial
Bureau of Entomology, rvhich is specially equipped for the breeding
and supplying of large quantities of insects.

Di. Davidson having been appointed to the Waite Research
Institute, South Australia, the investigations on aphides, rvith
rvhich he was associated, have been discontinued.

The insecticide investig-ations have been mainly concerned with
pyrethrum, one of the most promisinS of vegetable Products, as it
can apparently be grorvn satisfactorily in this country.

Bees. 'fbe investigations on bees have followed the lines of
previous years, and the accumulated data are being *'orked up in
conjunction with the Statistical Department. The relative advan-
tages and disadvantages of the " warm way " and " cold rvay " of
arranging the frames, of having double walls for the hives, and
of packing them in rvinter rvith insulating material, are studied
Feeding tests have so far shown.o differences in effect between
cane sugar and beet suSar as winter food, nor aoything to justify
the preference for the cane sugar. The "brood food " swarming
hypothesis is being tested, and valuable information obtained, by
the study of marked bees, about the agcs at \\-hich they are engaged
upon specific activities.

THE ACCURACY OF THE FIELD EXPERII,IENTS.
The advantage of the modern Rothamsted field technique is

that the results can be checked. The " standard error " per plot can
be calculated; the degree of trustlvorthiness is therefore knovn.
Usual standard errors per plot on our present methods of good
working are ;-

usu-{L s r'-\\DARD ERRoRS PER\PLorioR,:""8.:i:LT-ii",.

Potatoes
Sugar Beet
Barle,'-: (irain

,. Stras'
Oats: Grain

,, Strarv
The standard error precisely measures the accuracy of the

experiment and it includes errors of rvorking, inequalities due to
variable natural agencies, such as weather, birds, insects, diseases,
and also soil variations rvithin the individual plots, but not the large
variations between plot and plot lvhich are eliminated by the method
of arranging the experiment. It is not, hoNever, an absolute
measure, since it depends to some extent on the size and arrange-
ment of the plots. Thus, a standard error of 0.4 tons per acre of
potatoes in a latin square experiment is.ot strictly comparable
Nith a standard error of 0.4 tor-rs in a randomised block experiment
having more plots. Ne\-ertheless, it is a useful guide to the experi-
menter as shos ing the standard of performance he is attaining in
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his work. The standard error is much the same whether the crop
is large or small, so that a heavy crop has a lower percentage erroi
than a light ooe.

There are several plots of each treatment, and the standard
error of the final result is much less than tiese figures of errors
per plot; it- is usuall_v norv at Rothamsted about 2 to 4 per cent. of
the mean 1,ield.

Exantination of the standard errors shorved that the degree
of accuracy attained at Rothamsted is also attained at the outside
centres rrhere supervision is exercised by the Rothamsted staff;
Woburn, horvever, does not reach the same standard, not through
the fault-of the staff, but mainly through soil irregularities and tl.re
depredatioos of pheasants and hares. We are hoping to overcome
this latter trouble.

The standard errors of our experiments are collected in Tables
III and l\'. An examination of the Broadbalk data during the past
78 years has brought out the interesting {act that drJstandard
errors, so far as they can be calculated, have varied at difierent
periods, but except for one year they are no greater now than in the
past, For the past 200 years it has been commonplace among ag.ri-
cultural speakers and rvriters that the farm worlier is not whaihe
used to be: it is satisfactory to know that the Rothamsted plots, at
any rate, are as rvell cared for as ever. The possibility of improve-
ment is constantly being tested. Inequalities arise thiough iiregu-
larities in sorving seed and appll.ing manure, especially-farmyird
nrarrure, s here this is used ; in the distribution of weeds ;-the attacks
of insect and fungus pests, birds, vermin and game; damage by
storm and many other causes. The chief sourcls of trouble are,
however, irregularities in seeding and manuring, and in weed
distribution. \ry'e are constantly strir.ing to iriprove in these
directions-

TABLE III,
Standard Elrors of.tield ex?e,iments ?c/ ptot.

H/eighl ?er acre.

Rotharnste.l-

0.5 0.3 0.3 1.2 1.7 2 t 2.5 4.2_ 0.9 0s
1.0 0.1 0.9 l.t 1.7 2.7 3.t 5.2

1929 0.4 
- 0.5 0.3 t.g 2.4 4.O 4.0

0.9 1.6 _ 1.5 2.0

Ye.r i Porates. se.dB
R@ts.t ToDs,

ions- t6. toDs.

Sugd Beel. adley. Wh€t. Oat.Rmts. ToDs. Graitr. StEp. cEin..Sthw- cnin- SrE -loos. l6s. cwl!. csls. fwts. cw6. crts. crts.

1926 0..1 o.7 - 0.6 1.0 1.9 l.s 2.3 4.6 2.3 6.2l.o , 1.7 1.7

1927 0.4

1928 . 0.8

In a maEgold experiment itr l92S the standard erlor was 2.5 toDs ,or
roots and 0.6 toos for leaves.

0.4
o.7

1.5
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Wobuft.

R@ts. Tops- ' qtraw

0.6 0.92.4 1.8

.. 0.s 0.4
o.2

1926 ..

0.8

1928 ..
0.5

1.3 1.9 4.1 4.6

1929 .. 1.7
1.7T T f1.5

0.7

Oltts;ile Ce lres.

Wis. I Ab6. OsDby. Colcb6t6. w.lsbp@|, Wrc.
bech. tB.nso.). R@ls. Tops. R@ts. Top.. Roi't!.

1928 1.4
o.7

0.5

ts:s 
- 

0a ,.s or os - ,s r.s -

TABLE I\r.
Staidard e/ror ?e/ Plot'. Pet .ent. of Yiellt.

Rotlnmsleil.

Ssedes. Sugar Beet. Barley- \\ heat. Cats.
Year. PotatGS. Roors. Tops. Roors. Top3. G6in. StIa*. Grain- Strar- Graitr. St.aE.

1925 4.9 - 8.9 4.8
8.6

1926 3.8 6.; 3.5 4.1 9.0 5 0 14.0 10.4 7.9 12.5

rs27 6,, E s: ro: ,os ,o: 
'o,z ".e

3.2 5.2 10.2 10.9 10.3 10.7 ll.6 8.6
8.5 4.1

_ 7 .7 7.2 12.5 15.6

s.2 - 6.3 5.2 8.5 10.0

- 3.8 6.3 22.5 l5.l 11 1 7.9
1929

Maogolds in 1925, 14.8% for roots and 10.89/0 ,or tops.

1927 ..

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-1-111 pp 5

48

Wob /n.

:t:*"S", *' ffi "-!"Et* j:ry'.'tl :4"8"..
1926 6.1 - 4.3 8.5

1927 7.4 :

5.2

I92a 7.t - 9.3 l5.l 22.5 19.4
40

It.6
3.4

18.0 21.0 9.6 12.3
8.9 23.0

ONttsi.le Ce res.

POTATOES SUGAR EEET

I Ndlolk(stor- I

t;ddg.) 
|

rczz 1 I

O$mby Colchesl€r

_ 
Roots Tops

7.4

Welslp@l Wye
R@ts Tops R@ts

,11928 15.4
6.7

3.,1 4.4 6.6 8.6 9.s

I929 2.4 1 v ros

THE EFFECT OF FALLOWING: HO\,V LONG DOES

IT LAST?

In 1925 the Broadbalk rvheat field became badlf infested with
rveeds in spite of much stubble cleaning, and as there seemed no
hope of coping with them during the grorvth of the wheat, it was
decided to fallow the field. It was, however, important to maintain
continuity of cropping, there haviog been no break since 1843. The
field rvas therefore divided into five parts: the eastern tv/o-fifths
continued to gro\r-wheat as usual, but the western (top) three-fifths
rvere fallowed from October, 1925, to October, 1927, when the
\\'estern two-fifths lvere sown with wheat, Ieaving the central fifth
bare. The eastern tw-o-fifths and the central fifth were then fallorved
from October, 1927, to October, 1929, the western t\i,o-fifths being
meanrvhile cropped. Then in October, 1929, the s'hole field rvai
sovn with wheat.

Thus a crop rvas grorvn each vear, but during the years 1926
and 1927 it was on the eastern part only, during 1928 and 1929 on
the western part onlJ', the remainder being fallorved, the end t,wo-
fifths for two years and the central fifth for four years.

The 1928 crop, after the fallow-, q,as remarkable, the r.ields
being }igh and the proportion of grain to slraw unusuallv high.
The 1929 crop on the same land rvas, horvever, nothing like-so
8'ood: the vield of stra\- remained high but the grain fell off, and

.1.1 7.6
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