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DEPARTMENT OF BOTANY
By WTNTFRTD E. BneNcsrrv

In the Report for 1935 a suryey was made oI the wort of the
Botanicd Department since its inception in 1906, and in the
f93&I938 reports certain completed investigations were outlined.
It is now proposed to bring the account of the work of the Department
up to date, including where necessary investigations that were in
progress before war broke out.

Since 1935 the or y major changes in the organisation oI the
Botanical Department have been a recent strengthening of the
scientific staff and the provision of more adequate glasshouse
accommodation. A neui range of houses rvas completed in lg40 for
the bacteriology, botany and chemistry departments, of which four
houses with an adjoining potting shed, drying room, weighing
room and bird-prooI cage ryere shared by botany and chemistry,
the water-culture and bacteriology glasshouses being under separaie
roofs. A glasshouse, preparation room and stills room are now
available Ior water-culture work, the stills room being isolated to
preyent the entry of gas lumes into the glasshouse, the distilled
water beirg convey'ed direct to carboys by gllas tubes paasing
tbrough the wall irto.the preparation room. The chie{ feature of
the glasshouse is a range of shallow tanks 58 ins. by 27 ins. by 7| ins.
running down each side, each with a cold-water inlet and an over-
flow, providing for the immersion oI culture bottles to control root
temperatures. When not in use the tanks are covered with sliding
wooden covers which make an ordinary bench.

Prext pxysrorocr
Work has continued on various minor elements and on other

physiological problems. Boron is essential for the normal growth of
carrots, and as death soon occurs in its absence it was necessary to
grow plants with boron for a few months and then remove it from the
nutrient solutions in order to determine the effect of boron defi-
ciency on the flowering staEes. Where the original supply of boron
was small, deficiency symptoms soon set in, and death of the apices
occurred before the formation of flowering shoots. Where more
boron had originally been supplied the effect of the shortage was
delayed and then flower-bearing shoots were developed, o-nly to
die lrom de{iciency before maturing. -{Il plants receiving boron
continuously lormed normal flowering shoots. Anatomical investi-
Bations showed that breakdown of the tissues, paxticularly those
associated with the meristematic and vascular systems, is an invari-
able concomitant of a deficiencv of boron. The type of abnormality
appears to be very similar to ihat described for'other plants (fi.

At the request and with the financial aid of the Chilean Nitrate
Corporation rvork was begun in 1938 on the physiological importance
of the various minor elements that are always present in Chilean
nitrate. Although the value of the contained boron was already
recognised time was given to compare the effect of the natural
nitrate with slnthetic nitrate plus boron and other elements. The
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Chilean nitrate used was.r composite samPle dralvn from 4,8Oo

bags in one shipment, and spectrograPhic and chemical anal5nes
weie made before use. Boron, iodine and potassium perchlorate
were the chief alien substances present in the nitrate. Of ttrese
boron proved to b€ the most critical, being essential for all sPecies

tested,-whereas the eflect of iodine and perct orate was only e\ident
in a few cases and was not consistent in repeated experimeuts.
Most of the species showed their need for boron by making. very
littte Browth in its absence, Chilean nitrate being as effective a
source'of supply as sodium nitrate with added boric acid. Cereals
and grasses,-however, do not exhibit boron deficiency in the early
stag; but may make vegetative growth of an abnormal t5rpe,
producing no ears as in barley, or may push uP to ear as in oats,
but fail to develop fertile grain.

The range of plants tested covered various cereals, -leguminous
crops, roots and ieafy plants, giving information relative to most
ot it,L types of agriiufiural crips [rown in this country. In all
cases de11h of the growing point in the absence of boron was
characteristic, and the development of red colouration or bronzilg
was noticed in several plantl, as cauliflower, mangold and red
clover.

Wbile the essential nature oI boron rvas so clear, only occasional
evidence was obtained of a definite action of iodine, whether
beneficiat or otherwise. Sometimes an improvement was noticed in
oarslev when iodine was supplied, but this was not always seen'
i.r ..,.i b."t the oerchlorate' iresen t in the Chilean nitra.te caused
sliehidamage to some of the diveloping leaves, but no real depression
olLowth oicurred and the drv weight was not aflected. Attention
rvai concentrated on an attempt to determine whether iodhe is
essential to plants, as it is sometimes assumed that because tle
element is now knorm to be necessary to animals it must therelorc
be needed by plants. Twcnty-six species were tested, but in the
majority of iaies the value oi iodini Proved nqJative, causing. no
improviment in dry weight or appearance. Sometimes transieut
indications of benefit or depression occurred, but disaPPeared atter-
warG as growth leveUed up. Any variations in dry weight.at har-
vest were" usually not mrich belyond the limits of cxperimental
error- There seems to be littte ;vid€nce of a beneficial action oI
iodine over a fair range of plants, but the fundamental difrcttlty
exists that the elemenl is so widelv distributed in air as well as in
nutrient salts and water, and only-experiments that can be carried
out in iodine-tree air can show definitely whether very minute
traces of the element are indeed essential. AttemPts were made to
grow Lemta under such conditions, but as far as the exPeriments
went they provided no further evidence.

Lettuces grown with Chitean nitrate were,usually better than
those receiviig s1'nthetic nitrate reinforced with boron and iodine'
and traces of t"he other minor elements contained in Chilean nitrate
were therefore tested, including molybdenum, titanium' strontium,
vanadium, chromium and zini. Of ttrese only otolybdctuur gave
verv definite results, and plarts receiving it were outstandrng on
acc6unt of thet deep green colour, large size and relative freedom
from disease (2). The- iipo*auce of theae results, if confirmed, from
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the horticultural point of view led to intensive work being under-
taken, but the results were variable and it is still impossibl-e to say
what conditions enable molyMenum to exercise a beireficial action.
Among the factors examined were the range of concentration of
molybdenum, the effect of different nutrient-solutions, the possible
correlation with the presence or absence of other minor eliments,
and the elfects of the variety and the season of the year at which
tbe plants were gro!!'n. Variable results were obta.inef throughout,
in- some cases_ improved plants being obtained with moly.bdenum,
whereas in others the controls werelust as good (B). TLe results
are now being criticallv examined in search oI any possible clue to
this erratic behaviour.

Soil cultues show similarlv variable results. Earlier rvork irr
the department had shorrr the toxicity of certain strensths oI
mo\rbdenum for tomatoes, but in this latei work the plants wire able
to stand heavy dressings without damage, and ipparentlv also
without ar:y regular benefit. Further investigation s-h-owed ihat a
soil factor is concerned here, as on a series of eight soils tomatoes
were killed or seriously damaged on a Fen soil, but were quite healthy
on the others, Flax, on the contrary, was seriously injured on five
of the soils, whie Solafihn rodiflorurn \i,,as still more'irregular, as
dlpliclteg with the same treatment reacted differently, one some-
tim_es_ being baclly poisoned while the other was normal or only
slightly damaged. It is hoped to continue this line of work, as ii
has very suggestive possibilities.

At the request of the Agricultural Research Council experiments
were made to determine the effect of minor elements on the gron'th
of flax. The problem of securing an adequate iron supply seems to
be the focal point of difficulty in growiirg flax in wiiei cultures,
but very satisfactorv Rro\trth tvas obtained rith one oI van der
Crone's solutions.

The need of flax Ior Dozoz is beyond question, but the plant
seems to be responsive to very small amounts, which, as with other
speciF, must be available throughout life. One part of boric acid
in 1q0,q90,000 parts oI nutrient solutions will supDort hedthy
grolrth for a tirie, but as the plant develops this stifply becomes
inadequ,ate and deficiency s]'rnptoms appiar. Sig'ri- of toxicity
occur when tIe concenlration of boric acid ranges about I : IO,OOO.
The questjon of boron deficiency and todcity is aflected by the
amount of boron available at any one time, and also by the- total
amount presented during the entire life of the plant. This means
that a weaker concentration applied Irequently may be as effective
as a strolger one given at longer intervals, provided the total
quantities of boron are equivalent. On the ofher hand a heavy
dose given at one time may have a toxic action, whereas the same
quantity given at intervals may have exceuent results.

No indication was obtained that zinc is essential for the $o\rth
of flax, but there was a slight suggeslion that toxicity miehi begin
to occur with zinc sulphate about the range oI I: S million con-
€entration.

By the courtesy oI the Norlolk Flax Establishment fibre esti-
nations were made of flax plants grown in soil with different
manurial combinations and at dillerent rates oI sowing- In the soil
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used, nitrogen was the only manure which increased- tbe-yield,
potasb, phi'sphate and sodiirm chloride having no such influence
u'hen applied singly or together.

In 1943, the fibre content was increased by the use of phosphate
especiallv when combined with potash, \rhereas nitroten lowered
th'e oercintaee. .{ larser proDortion of fibre occurred in the thinner
straivs lrom "<lensely s"own p6ts than in the thicker ones from well
soaced olants. Thi next year the sarne effect of phosphate was

oft"ined, the lowest level oi phosphate tested always giving the best
result. as heaw drcssings caused a considerable drop in the fibre
content except-where sodium was also Present. When nitrogen was

aoolied the iibre content was at a consistently low level, though
tlii's might not necessarilv hold good on all soils.

X-RAY TREATMENT oF sEEDs

Seeds ol wheat and barley, both dry and soaked, which had betn
lreated with hard or soft X-rays were grown and broughtto maturity
in pot cultures in Rothamsftd soil.- Preliminarv lindings in ger-
mination tests were borne out by the results oI the long-term
exoeriment. Treatment in the dry state had little effect on Srowth,
thiugh there was a suggestion of an approach to the toxic limit with
hard X-ravs on wheat.

Soatlne tbe seeds renders them much more susceptible to both
t.'rrs oI ral'. the hard rat s being the more harm{ul. and barley being
#6re adreiselv affected'than wheat. With barley the three highest
dosases of Uoitr tvpes of rav killed all the seeds, the weakest hard
i-.a"vs killed moii and ddpressed the others while the weakest
soft 

-X-ravs gave variable 
-results, with a general tendency to

decreased iarievelopment. Wheat showed a more variable response

io ireatment, as with the soft rays some plants survived all treat-
ments and developed remarkably t'ell, the u'eakest dose causrng

tittle or no depression. With hard rays the weakest dose had a similar
e{fect, but wiitr higtrer dosages only one plant developed, adversely

affectid in develofment and rate of maturity.
In no case was there any indication oI stimulus due to seed

t.".tm"nt, as far as could li told from the green w-eights'. One

noteworthv feature of the results was the lack of gradation in the

elfect of treating soaked seeds, as in nearly dl cases su-ch seeds were

either killed orleft relatively unda.maged, very few plants showing

iniury which increased progressively with the strength of treatment'

The seeds lrom these first crops were sown the next season, brt
no de{inite evidence was obtained that the treatment ol seed wrth
it--ov aii""ts the resultant grain in any way that is shown in-.the

;;;"dir" crop. With barliy the only suggestion of a beneficial

after-effec-t wai with the dosage of 7.000 " r " units of either hard or

ioft ,.ua on seeds treated dry, the straw behg more abundant, iut
*it ool 

"nv 
.ott""ponding grain increase, but there were insufrcient

J"i" to O"lia. wh;ther this was really the result of treatment or
i1."f" * .aaia".tal coincidence. The general conclusion reached

was tfiat anv harmful effects of X-ray treatment are not Passed on

il*tf,J- r&i seneration and that rio suggestion oI transmitted
beneficial action was forthcoming.
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VITALITY or BURTED wEED sEEDs

The sectional fallowing of Broadbalk field that was carried on
Ior two-y. ear periods between 1925 and 1929 proved very successful
in reducing the weed-seed population of the ioil, but with the first
year that the whole field returned into crop it became evident that
many of the weed species would soon reasseit themselves and become
as prevalent as they were originally unless some definite method
of control were instituted. .A. cycle of fallou,ing was therefore
started in 1931. in rvhich one of the five scctions oI the field $'as
fallowed each year in succession, so that the whole field was in
fallow for one year in five. After this cycle had been repeated twice
the results were worked up for publication, but the benefit was so
obvious that the method is still being continued as a matter of farm
routine. During the Iirst ten years twenty samples were taken yearly
from each of the three plots receiving farmvard manure, minerals
and sulphate of ammonia together, and minerals and sulphate of
ammonia in altemate years. 

- This yearll sa.mpling was lhen dis-
continued, but another series of samples has been taken this year
(1945) after harvest to enable a comparison to be made with the
position in l94O at the end of the last five-year cycle.

As before, the samples were reduced in 6ulk by washing through
sieves, and the seedlings that appeared over a period oI thiee vears
were counted and removed. The numbers of seedlings obtained were
grouped to show the reduction in weed-seed populatibn during fallow
and the behaviour of the various species during the succeeding
yea.rs in crop. By this composite grouping several years' results are
included in each 6gure, and the effect of variable seasonal and culti-
vation Iactors is greatly reduced.

The buried seeds of most species are reduced by fallow, and
increase more or less rapidly during succeeding years, only to be
again reduced by a later fallow. Usually this reduction brings the
population to a lower level than after the first Iallow. Black bent
(Alapccurus agres&'s) varies from year to year more than any other
species. Poppy (chiefly Papato rlmeas) ws the outstandint
exception to the general rule, as, once reduced by fallow, it usually
Iailed to reassert itself and was again reduced by a later fallow.
Consequently, this species is no longer the menace that it was in
1925 when the experiment first began, and poppies are now very
little in evidence. About ninety per cent. oI the total seedlings that
germinated consisted of black bent, poppies, lady's mafile (Alchz-
milla aruersisl, field speedlell (Vetonica anarasr's) and black
medtck ( M edi c ago la lttli ru).

The production oI weed seeds was much influenced when minerals
and sulphate of ammonia were applied alternatellr. With most
species nitrogen encouraged heavier seed production, as was shown
by the average number per section compared with those produced
with mineral manuring. Field speedwell was the only one of the mirin
species to behave irregularly with the two types of manuring, and
black medick vr'as the only one to respond in a reverse direction,
being more benefited by minerals than nitrogen.

In the first year after falovring both crop and weeds were
usually able to profit by the stored fertilitl', and did not appear to
come into comp€tition \r.ith one another except where farmyard

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-1-87 pp 7

9,1

manure was used, when the healy glowth of the crop at lirst kept
the weed-seed population oI the soil down to a low level. In later
years the crop tended to become less heavy, and ttre weeds increased
to correspond, until ttre balance was again restored by another
fallorv.

Field observations have been carried on alongside the laboratory
experiments, and have shorn a steady improvement iu the clean-
ness of Broadbalk field, confirming especially the reduction ol
poppies. The various weed species fall into definite groups, according
to whether the increase or reduction in numbers induced by fallow-
ing is maintained, or whether there is an iregular increase or decrease
in numbers over a term of years (6).

The general conclusion is that the fallowing of one section per
year ha-s fully iustified itself, as the weed-seed population has not
<.rnly been kept in check, but has also been decreased during the
fifteen ]'ears that the system has been applied.

In spite of the periodic fallowing, however, an infestation of wild
oats has recently attacked certain parts of Broadbalk field, and is
also troublesome on Hoos, threatening to become serious if some
means are not found to check it. Several species and varieties o,
wild oats are involved, and investigations have been put iu hand to
gain more knowledge of the habits and dormancy of these weeds,
with a view to attacking them in the best way, and at the most
vulnerable time in their life history. This is bound to take some
time and meanwhile various direct methods of attack are being
considered. As sdd oats are also prevalent at Woburn, on aa entirely
diflerent type of soil, close contact is being kept rvith Dr. Mann on
the matter.

GRASSLAND

Since the publication of " Manuring of Grassland ior Hay " in
1942, a considerable amount of analytical and observational data on
the flora of the Park Grass plots has accumulated, some of which
have been utilised in various papers. During the war it has not
been possible to deal with this material, but it is now hoped to con-
sider it in detail and to bring the ecological history of the plots up to
date. Since l9r0 complete botaoical analysis into individual species
has had to be suspended owing to pressure of other work, but will
be resumed iI required to clear up any points that may arise during
the examination of the accumulated material.

In connection with the grazing experiments on High Field, to
test the effect of combined slagging and manuring of the Pasture as

shorvn by the growth of cattle and sheep, botanical analyses of the
herbage have been made each year. Early in the season, before the
beasts are put on, a number of ca6es are distributed on each plot'
and kept tlere till the grass is high enough to be identilied easily.
Then Jtwo-foot square bf grass is cut from each protected piece of
herbage, and dried in the shade to keep its colour, afterwards being
andysed into its constituent species. A year after the {Lst aPplica-
tion-of slag there were indications that rather more white clover
had been incoura6ed on the slagged areas, though variatiotrs
between diflerent parts of the lield were very great. Visual observa-
tions during the spring of 1939 conlirmed this, as it was possible
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for an impartial observer to pick out the slagged areas by the extra
growth of wbite clover on them. Grouped analytical figures from
the samples indicated that this increase was maintained when the
growing period arrived. An additional dressing of slag was then
applied across the original treatments of the plots, and the analyses
have been continued year by year, thouth aU the data have not
yet been worked up.

JorNT rNvEsrtcATtoNs
During recent years a considerable amount oI work has been

done in conjunction with other departments, and accounts of this
rill be fouad il the reports oI the departments concerned.

During the war, work has been carried on in co-operation with
lhe chemical department in pot cultures with a variety of organic
fertilisers, using spinach bee[ as the chief subject, wit]i some tests
on turnils. In this connection a large number of boiling tests $.ere
made on potatoes, a special technique being developed for the pur-
pose.

In 1944 the Farm collaborated in a number of small-scale
spra)ring tests with various recognised weed-killers, with the primary
idea of qscertaining their effect on different crops, rathir thair
their action on weeds, which rvas already well knorr!,
_- Experimcnts have now been started together with the Crop
Physiology Department on the relation between potash and sodium
nutrition in sugar beet, using the method of sand cultures. The
results of the first year's tesG justifv carryirg on the \york if the
departmental programmes permit.

PUBLICATIONS
SCIENTIFIC PAPERS

I. WAitrcror{, K. l9{0. f}. prodh atut .nato ic,,! srrstt{r.6f th.
caro, (Daucus ca,retal as aff.ctA by borcn d.fi.i.ncy. Alclr. Appl 6iol..
27. l?;1E3.

CsEois gro*rA in truh_icot solutioD without B w€re uDeblc to develoD
oonnally ald exhibited both extemal a[d interBal defici€ncv sr.motoni
The efiect of a l,a,ak ol B o[ thc flowerils stase wa3 determi;ed 'bv'tiiabs-
qr.rlg.p!""t! to a B-tree solutiou after tb;y hid reccived atr iaitial'supply.
The chiel deficietrcy symptoms werc :-

-. (a)- \rknal The leaves curled back pointing dowtrwards, the lalniaae
often be.ng rrduced, atrd the $owing ap€i oI the'shoot died. The tap root
'"al 

.m.ll with abtrormally thickencd laterats and soEetimes wait_tike
etdeacetrces o[ the outside. If the flow€ring stage t*as reached, b€Iore the
deficieEq' aro6e the in lorclcences bent ovii enf, died, tho6. 6a the sia.
rhoots succudbilg 6t!t.

(bl Inkrnal. -Most ot the tissues of botb ahoot and root yere aff6ted
t efore erter[al deficiency sfmptoos appeared. Brc4kdowtr beea! iD th"
region oI the growjtrg poltrt ol the shoot thougb the EeristeEatid aDcx was
oot lccessarily first rovolved. I-esions preceded or accomoaaied bri hyoer-
kophy oc{urred in the cortex atrd le$- Irequertly it thd oith. -lX i:irm-
poDeots oI tbe tascular bundl€s were afi€cied, SloctiDs <icurrine in thexyleh and phloem aod htrp€rtrophy atrd breeLdoyt! i-tr the th;-w.alled
tialoes. Th_e Iormation oI -.art-like growtls atrd the ttriclenhs of thc later.l
rnots was duc to rep€ated bratchitg aad radial exteBsioD aier eloacation
&kl eErergeoce w€re preveoted throsgh death of the apices.
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2. BRENCIILEy, !V. E. atrd WARTNGToN, K. 19.12. Valu of ao$bdcsta
fot tcn{cc. Nature,l19, 196,

A prelininary note otr the betreficial ellect oI O l P.P.m. Mo a-s sodiuD
molybilate oB [ettrce glowu in nutrieot solutioo itrdrcated that fr€ated
pladts were both larger ind a rrcher greea colour'lhen the uotreatcd cortt ols;
atrd app€ared to be less susceptrble to dls€ase.

3. BitNcrir-Ey, W. E. 1943. Tracc clernenls ir. Chilca* nirrdlc. Mznll'
fa.t. Chem., 14,5-6.

Experiments carried out itr nukiert solutiotrs have given lresh- supPort
t{| the view that Chilean ritrate is not only valuable as a litrogenous lertiliser,
but also on account ol its cotrtent oI mttror elements, €specially boron, iodine
and molybdenum. This was demonstrated on a lI ide ratrte o{ croP6, including
grasses, legumes, roots aad leafy plart$ ln some c€ses molyMelllrm imProves
the growth ol lettuce, but this doe.s aot always occor aod the necesary
cotrditions are not Ft klolrlr. There rs stilt tro evidetrce tbat iodine is

'€ssrntial to platrts, but the possibilitv rs suggested tlrat by dressi4 witn
Chiteatr tritrate the iodine coBtent of piants may tre i[creased, to the benefit
of animal alld human consumers.

Rev., 18, 150-171.

5. BRENCELEY, W. E. 1940. Reccru ttorh oi rnirot ,lcianls aid cro?
groulh. Bot. Re\'. In the press.

These two reviews lollow up tlst published i[ the BotaD.ical Review i-tr

1936. atrd attemDt ta eDitomile'the chi;{ ll_ork o,n mitror elededts i[ rel,atioa
to plants up to ihe pr*ent time. The volumilous literature otr the subject
onl'v allows'of a bar6 outlioe oI the work, aod the relerclces, seLcted out oI
maiy thousalds pubtished, iDdicat€ as (ar as Po6sible vhere additiolal
iato;oatiotr catr b; obbined by tbos€ interesd itr atry q)€cial asPecb oI
the subject.

BRaNcBLEy, \\'. E. and WARrNoaor., R. 1945. Thc infk.na. oI
,diodic laUoltitg on lh. ptanl.nt. of utdt. u?.d sc.ik in ituU. soil
.{En. Appl. Biol., 32, 285-206.

sorl saf,Dles were takeD atrtruallv for l0 veari frum three plots on Broad_
bafk oermairent wheat field to ditermitre'the eIlcct of a sectioDal cyclic
{alowins oace io five years otr the coutrol of weeds. The plots sel€cted
received" ,arm!.ard oadure, miaerats atrd sulphate o{ ammoEia togettrd,
atrd mioerals dod sulphate oI ammonia itr altemato years. \lost sPecies are
reduced bv fatlow. ris:e more or less rapjdly duritrg succeediog yeani atrd are
a.eain redirced bv a later lallow. usuallv to a lower levet thatr the IiBt.
iit r"rnt 

"ar""i;s 
showed the createst vitratiotr from vear to year. PaPaL'.r

,li"s wzs tf,e outstandinc exdeotiotr to the getreral iule, as, once reduced
by ralow, it tailed to reaiert i&lf excePt iria few cases, atrd *'as turther
r;duced by the later fallo$'. These two sp€cies, with -Tkhcnillo anttttsis,
V.roni(a intcr+sis and ltzdkago h,t lina, contributed aboBt dDety per cetrt.
o{ the tota.l se€ds.

Alternate maaurjog *_rth mioerals atrd sulPhate o( amEoaia.sreatly
idlueuced the production of weed seeds, litrogeD iqduciog the beavier se€d
ordtuction witE 6ost sD€cies. Alo .c*rus agrcstis, Alek rtilla 4tu.t!tis, iultl
lsoellv Pabauct rioeas 'resootded liit.us, Vatdtica 4r?rt sis was the oDly oEe
o{ the-maii sDecies to b€harve irregularlv, r,hetP.,!s Medkryo lLilrina showed
a reveEe resiotrs€, beitrg more betreliGd by oinerals than Bitf,ogea. The
v:lrrous lyed species Iall-itrto defidte SrouPs, iq two of wbich th€ reductiotr
or increase ir numbers iBduced by ,alowitr8 is maintained. while itr the third
there is atr irregul,ar increase or d'ecrease over a period o{ years.- The- ge!grr'!
cotrclusioo is t"bat the IalowitrS oI otre sectio[ per year has fuIy iustiliex.l
itsell, as the total weed seed PoPulatiotr ttas Dot orrly beetr kePt io chect,
but bas been graduatly decrealeit duriag the lifteen years the system h4s
beer applied.

TECHNIC.{L A\D OTHER Pi\PERS

7. BREI{CBLEY, W. E. 193?. Boron anil th. conbol oI Pldnt discatc.
Nature, 139,5:16'#17.
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.\tr/. E. lg42-3. Botorical ;N,csri{aliorLt al Rotharr$latt.
,- Mirol clrrrcrlts htd Planl grotDth. Proc. Lintreao Soc, Session 165,

*2&.
This paper formed part o, a sydposium on botaqrcal work at Rothansted

given at_the Limean Society io celebration oI the Cedteoary of the ExPeri-
medtal Statiotr.

t. BRENCIrLBY, W. E. 1043. Dcocto?rnertt of boranical invcs,igaliorts dt
Rolhar,'.tld. Nattr e, 152' 91.

10. WARINoToN, R. 1911. Boron iL rublion to ptanl lil?- Article writtetr
at the request oI the M.O.L for rlclusion i! a Russiatr Techdcal
Jorraal.

-ln account is givetr ot tbe gradEal development oI howledge regarditrE
tle impotance of boron to platrt lile and its practical applicatiotr. Starting
ftoo tf,e discovelr ol boroo as a cotrstituetrt oI plaot ash, scientiJic iDvesti-
gations are lraced tbrough the p€riod when the additiol ol minute q[aDtities
6f the eleme[t were foBnd to be b€neficial up to the discovery tbat the elemeot
ir ess€ntial for sode of the higher plants. ExamPl€s are 8ivetr ol the Practical
aDpticatiotr oI this discDvery itr the associatioo o( bototr deficietrcy wittr
viiioos crop diseeses, the cause of which had previously beetr unhostr.
lae effect o{ boron alelicieDcy otr the structure atd detabolism oI the Plant
ic diEcussed and some relererices Eade to the theories as to the fu[ctiotr of
tbc eleDent.

l L BRsNcBLEy, 1V. E. 1046. Traea ctcn e*ts irL relatiort to pta*t gto{rrh.
South Eastem Naturalist & Antiquary, 50, 6.

Pr€sidetrtial ad&ese to the Botanical Section of tbe South Eastertr Utriotr
oI Scieotific Societies, at Rothamsted 1945.

12. BREirCELEJ., W. E. 1997. Pastttc probrr)rrs- Nature, f40,918-010.

13. BRBNCIILEY, W. E. f938-9. Th. aild;ry oJ wc.d seels. Proc. Litrreao
Soc., Sessiotr l5l, 146-162.

l{. BRE cELEv, W. E. 1940. The tuerd Probl.r t in noirohlior.al uh.at'
growing. Ed'p. J. Exp. Agric.,8, 12&137.

A tdsood oI the rBults oI Iatlowiog oo the l,E€d flora of Broatbalk
Wheat Field.

15. BRE cnl-Ey, W. E. 1910. lryeed s..ds in the soil. Rothoi[ quart.
Mag., tl, 177-181.

10. BRErICBLBY, w. E. 1944. IryeaiL control dnil th. tlorrnar.cy of u.cd s.cds.
Agriculture, 50, 452-455.

The above group o{ papers (13-16) outlitre v4rioEs aspects ol the vitality
oI weed se€ds itr relatioo to the problem oI weed cotrtrol itr agriculture.

17. BRENCELEY, W. E. f944. The bch@iotl autr srfltiral of uecd se.ds in
culrioaLd ldnd. School Naturc Study, 39, 2-4.

18. BRENCIILEY, W.E. 1941. We.d. cot rol b! chenirdl flcrho(k. Maiu.rzct.
Che ., 15,42&431.

AlthoBgh herbicides have for long had a limited use for destroyitrS all
yegetatiol otr railway tracks, paths, tends courts atrd other areas, thc
htare,st which is at Fesent being shown itr the subiect leflects te[detrcies i.o
rgriculttrre \rhich have made labour scarce atrd costly atrd itrtxoduced itrtetr-
.ite, mechadsed Eethods oI cultivatioo. Tbe essential difference betweetr
t5e old aod the [e\r view oI herbicides is ttrat fiey shall be selective in t]eir
actiotr, kiling or retarditrg weeds wbile leavitrg crops utrharoed, or eveD
alilecuy nourishilg theE. Each oI the cheEicals so Iar used fot this ptrrpose
h43 its speciaf merits, limitatiotrs a l mode of usq atrd there is comiag iuto
beio6 a fairly complex techdque of choosiag and applyltrg lreed cootlol
cb€oicals for their eflect oo specific crops aod io speci{ic cotrditiotrs. 
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