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ROTHAMSTED REPORT FOR 1973, PART 1

Physics Deprrh€ot

GENERAL PAPERS

I .l kNM^N, H. L. (1973) Tho catchm€nt area of the Institute. (A survey of research
problems in British hydrology). In$irae of Eydrcbgy, Walkngford, Report No, 20,
l-15.

l-2 PsNMAN, I{. L. 0973) The water cycle. ln:. Chemistry in thc EnvhonnEnt. 9n
Francisco: W. H. Fr€ematr, (Rcpriut of anicle ia Sciedtifc American, 223, 9-\O8,
1970.

Plpsn rN RcrrnrdsrED RrPoRT, PART 2
I .3 PrmaAN, H. L. (1974) Rothamsted we,,thei. Rothamsted Experimental Station.

Repor, Iot 1973, Part 2, 172-201.

Rxs Rcn PAPEIS

1.4 Perum|soN, K. ,., PENM N, H. L. & TRrcrrNNA, E. B. (1974) Growth of plauts io
different oxygen concentrations. Jowaal of Experimental Borany B,132-146.

Dwarf freoch tfars (Phaseolus vulgaris yar. Canadian Wonder) were grown in chambers at
25'C with thc rooB aerated at 2l% oxygEL and tops variously maintained at:. Tri Oz 0.21:
COz 27O x 10-6: 7a; Oz 0O5, COe 270 x l0-8: Ti; 02 0.21; CO:55O x l0-c. Experiment I
(7r and ?z) lasted 2 w€eks: Experimeot 2 (Tt Tz znd n) only one week. Hourly estimates of
COI uptake were made by gas analysis and weekly €stimatcs of frcsh weight, dry matter in tops
and roots, and leaf ar€a, by sampling. Light intensity was 80 W ,1-2 of photosynthetically active
radiation,

A.o att€orpt was made to explain the rcsults in terms of a simple light absorption model such
that

dvld, : plo.-tL,

wherc bld, is the rate of CO! uptake per platrt, B is the photosyEthetic efficiency, 1o is the
incidcDt light intensity, / is th€ fraction of incident light ab6orbed by unit leaf layer atrd .L is the
leaf area index. The analysis showed that ft 7z) was at least double B( ?l), whilst/( Ie) was smaller
fian /(f, at a given leaf area. The r€sults also rEqufued that tbroughout the period of the
experiment, /Z(I, : fL(T2) at a[y Eyet time, i.e. the treatment with the larger leaf arca (f,
has the smaller value off, and therefore intsrcepts less light per unit leaf area. This could be
advantageous for plaot growth, but r€quires further experimeEts.

1.5 RosE, D. A. (1973) Some aspects of the hydrodynamic dispeNiotr of solutes in porous
mate'jals. Jownal of Soil Science U, 2U-295.

The paper rcviews some quantitative aspects of the hydrodynamic dislrersion of solute that
occu$ under the combined influence of molecular diffusion and conv@tion when a solution
flows tbrough a porous material. In panicular, tha paper (i) d€scribes several srethods of
aDalysiog the breakthoug[ curve of one solution as it disphces anothsr Aom a columr of
porous material to yield a coefficient of hydrodynamic dispersion (f); Gi) discuss€s the form of
r( as a function of particle size and fluid velocity iu granular beds compos€d of solid particles or
of aggregates; (iii) .liscuss€s the effect of .f< oD the dispersion observed in a column of porous
material, as fluid velocity 8nd particte size vary, as an aid in ass€ssing the emciency of leaching.

1.6 (WsrsEIrAR, R., PAs$ouRA, J. B.) RosE, D. A. & (JAKoBSEN, P) (1973) n"ndiry
nitrogeB fertiliseE in soil: principles and practices. Chemie et Industric--4enie
Chimhue 7O6, 567-572-

The chain of events which occurs when solid nitrogen fertilisers are banded in soil is discussed
with rcfetence to detailed laboratory and field experiments, The obixt is to predict the b€st way
of applying f€rtiliser to a crop, taking iuto account the growth of the crop and the eff€ct of the
fertiliser on lhe eqyironment.
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CnenistrY DePartment

TEss
HoEoRD, I. C. R. (1973) Phosphate adsorption by soils and its reLationship to soil
properties and plant availability. Ph-D. Thesis, University of IrDdotr.

h MARE, P. H. 0973) T'he efr€cts of monocalcium phosphate on crops grown in some

Bugaoda soils. Ph.D. Thcsis, UDiversity of IrDdon.

GIIGRTL PaPERS

BEN.Z N, B. & Siflffi, H. A. (1973) Nutrient conccnlrations in healthy nursery-grown
seedlingp and transplants of conifers. Relnrt ot, Forest Research (London) 197i' pp.
t4!-14.

CmxE, G. W. 0973) It pays to tr€8t pastu€s vell. Dairy Farner Octotf,,r 1973,
&41.

OooKr, G. w. (193) The pr€sent atrd fttul! usc of fertilisen oa gtass. TIE Georgc

Scott Roberrson Merrorial lzcrure. The Qucen's Uniwrsiry of Belfast.

CooKE, G. w. 0974) Soils and fertiliscrs. lownal of thc Royal A$icaltursl Society of
Englatd l?4, 101-113.

Cooru, G. W. & WErr Ms, R. J. B. (1973) SiFifcancc of man-madr sources of
phosphorus: fertilisers aDd farming. The phosphorus involved in aedculturil systcms

and possibiliti€s of its mov€qr€Dt into natural 
"J?.le,.. 

Walet Research 7, 19-33.

G^ssER, J. K. R. (f9?3) An ass€ssal€xrt of the importance of som€ factors causing loss

of limc from agricultural soils. Experir4 rral Hasb@tdtr 25, 8G95.

T^r-BUDE\ O. (1974) The nutri€ot potential of th3 soit. Soib @d Fertilizets 97,
4t45.

PaPERs rN RorHArrsrD RrPoRT, PaRT 2

2.lO BENZAN, B. & FREEM N, S. C. R. 0974) Reference Experiments on young conifers at
Wobum Experimental Farm, 1961-69. Roth@nsred Experimcntal Station. Report for
1973, Part 2, 152-171.

Growth and nutrient uptake of conifer seedlings on land g€viously under arable croppiDg were

compared for nine yesrs with the behaviour of nearby &gricultural crops and with conifers in
two rcsearch nurs€ries. Growth of conifers at Woburn was incr€ased by N in wet soasons; K and
Mg increased growth only afler several yeaE of cropping. P fertilis€n gave Largsr iDcreas€s in
grorth of conifers than of agdcultural crops. Itr a fivcyear cxpsriment slow-relqse fcrtilisers
w€r€ morc cff€ctive than soluble salts.

2.11 JoENsroN, A. E. & MrrcHELL, J. D. D' (1974) The behaviour of K remaining in soils
from the Agdetl Experhrent at Rothamsteq the r€sults of intensive cropping in pot
€xperiments and their relation to soil analysis and the results of field experiments.
Rorhon sted Experimertal Station. RePo fot 1973, Pafi 2,74-9'1.

The amourts of K in the surface soils of the Agdetl Experiment in 1967 dep€nded on cropping
and manuring between 1848 and 1951, on arable/fallow or grass cropping during 1958-66, and
on largc dressings of K fertilis€r, 261, 522 anld 1043 kg K/la given in 1964. Samples of surface

soil taken in 1967 were cropped intensively with ryegrass in the elasshouse dudng 1289 days to
measure K rcleas€. Two categorics of non-exchangpable K werE distinguished and rclatcd to

3r9
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ROTHAMSTED REPORT FOR I97, PART I

amouots of crci'ngcablc K. The c$€ct on GxchangEable K of air drying moist €xhaustcd soils
was ocasu€d" K addrd as fertiliscr in 1964 incrcascd exchangrable K in soil by only m%h)r
morc was recowrcd from non€xchaEscablc forrrs, The rcsults of the pot cxperim€ot rclatcd well
to the K rcleasod from fh€ soils in th€ fctd duriry nine yrars caopping with grass.

2.12 M^Trtr{oly, G. E. c. (1974) Thc Wobum OrBnic Maauring Exp€rio€ot. L D€sisB,
crop yields and nutricnt balanoe, 19A-72. Rothqnsted Experimen al Stalion. Repo
for 1973, Pat 2,98-133.

2.13 Mrrmrcrv, c, E. c., CH^TER, M. & PouLroN, p. R. (1974) The Wobum Organic
Manuring Expcrime,nt. II. Soil analys€s, 1964-72, with spccial trfqloco to changes in
carbon and nitrogr,. Rothorcred E4rrimental Statio,r. Rcpr, lor 1973, pan 2,
l3r+-151.

Th€ experim€ot dcscribed h th€s€ papers was start€d in 1964 to coEpare most of the tr€atm€ots
fo iDcrcasc soil organic matter which have previously b€co t€sted in separ8te cxpcriDcnts at
Wobum. Its purpose is to crraluatc, from crop yields and soil analys€s, th€ cumulstivc eflccts of
organic Drtt€r on a light, poorly-structurc4 soil with a long history of arable qopping. The
expqriment was designcd to minimis€ tb€ build-up of soil-borne pathogsEs and to avoid differen-
tial additions and rcrnovals of P, K and Mg by applying 'balancing' dressinSs of these nutrients
iu spring atrd autumn.

RISEARCE PApERs

2.14 AsHwoRTH, J, (t973) On measuring nitrifcation and recovery of aqueous ammonia
applied to grasslaud. tounal of furiculnrul Science (Cambridge) a\ l4ll$.

Contour diagrams, computed from analyses of soil arouad bands of aqueous aramonia injrrted
under grass, show the disaibutioo of both NHf-N and nitrifying bacteria.

Whetr applied at 155 kg NHs-N/lu, eirher as 4.7 or 9.3 g N/m of inirction slit, using kuives
spaoed €ith€r 30 or @ cm apart, aqueous NIIa was r€cowred and nitrificd morc slowly in ths
bauds 60 cm apart. Cumulativc yields of grass after 32 w€eks werc the same Ot5 + 30 g/mr)
from plots injccted at cither spacing but groEth was morc even throughout the s€ason from slits
60 cm apart.

2.15 BENZA\ B. & SMrnr, H. A. (1973) Nutrient coDcentrations of healthy seedlings and
transplants of Picea sitclB tsb and other conifers grown in English for€st Durs€ries.
.Forestry 4, 5fr9.

Concentrations of N, P, K, Me Ca, MD wcrc determined in whol€-plant s,ryrples of healthy
ono-year seedlings and ooe-plus-one transpla s of Picea sitchensis, Piceq obies, Abies grandis,
Tsuga heterophylla, alr.d of seedlings ortry of Pinus nigra var. naritinu. The samplcs were taken
at the end of each of thrce cons€cltivc growing seasons from plants grown in ourscry beds on
several contrasted soils in south€ast Etrgland. Top6 and roots w€Ie analysed s€parately itr thc
last of the th€e yeaIs.

N, P, Ca concentrations in Pic€a arr'es tended to b€ largcr thaa ia Picea sitchensis, arld K
conc€ntratiotrs smaller. ConcentratioBs of all nutrietrts, except Mg, were largEr in top6 thaD in
roots, those of N, P, aud K larg€r in s€edlings than in transplaats. With few exceptions our
analytical data ag€e wetl with those published elsewhere, €ither for nursery-grown tr€€s or for
t€es rais€d iD cultul€ exp€rimcnts, but therE is Dot yet sufficient eyidcncc thst tb€se nutrient
ranS€s havc auy g€D€ral validity.

2.16 BoLmN, J. (1973) Total cations in thc sizlfractions of some British and lvtalayan soils
and thsir rcleas€ to H+-r6ins. tournal of the Science of Fad ad Agriculture U,
727-138.

Total K, Na, @ and Mg in the san( silt and clay of six British and four Malayan soils and the
proportioos rcleascd to H+-r€sins in t h, 3, 10, 23 and 43 days wcre measurcd. The clays con-
3m
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taiocd aad released to the rcsins more K and Mg than coarser fractions. Tbe rcleas€ was con-
tinuous except from tho acid lvlalayan soils which stopped rclcasing K aftcr 3 dsys.

More Mg was rclcased to the r€siDs rhsn I(,, although no nonqc.batrSpable Mg but much
noo+xchangpable K was rcleasGd to ryegrass Srown iD the soits (8fter liming). This surgests that
H+-resins caused structural d€composition of thc clay mincrals which, together with the
aqomolous K rclease from acid soils, would liEit thcir usefulDcss for measuriag soil cations
available to crops.

2,1't BoLroN, J. (1973) Souccs of magn6iuE for sugar bcct, potatoes and wh€at grostr on
an acid sandy soil at Woburn, Bedfordshire, tournal of Ag"icultwal Science (CMtbrWe)
Er,533-535.

Epcom satt was twice as efr€ctiYe ss dolomite and calciD€d maSn€sit€ iB increasiDg crop uptat€
oi Ug 

"na 
exchaogeabte l"Is in th€ top6oil' Fertilis€r rcsidu6 c,€rs trot quickly removcd by

l€aching.

2.lE BoLroN, J., BRowN, G., PRTTDEN, G. & WrLIl Ms, C. (1973) A comparison of X-ray
fluorescence sp€ctrorrctry aod cheidcal mpthods for determining sulphur in plsnt
matalal. touaal of the Science of Food aad Aglicultwe A, 557-563.

(For summary see No. 3.4.)

2.19 BRrccs, G. G. 0974) A simple relationship betweetl soil adsorption of orennic
ch€micals and their octanovwater partition coemcieDts. Proceedhgs of the lth British
Iasecticide aad Fungicide Conf*ence, Brighton, 1973, pp. E3-E6.

(For summary s€e p. 62 of this volume.)

2.m BRrccs, G. G. & WaLKEx., N. (1973) Microbial rD€tabolism of 4-chloroaniline. So.7

Biology &. Biochemistry 5, 695-697.

A yellow pigm€nt was isolated ftom a cutturE of an acrobic Gram-negative bacterium growing

on',1-chloioaniliae as sole carbon soure. This piSm€nt was ideotmed by its mass and visible
spectra as 7-chloro-2-amitro-3H-phenoxazin-3-one. This material can only have arisen by
condensation of two molecules of 5-chloro-2-aminophenol which established the fust step in thc
meabolfum of,+crhloroaniline as a hydroxylation otrtra to the amino group.

2.21 Bxournr-p, A. R. (1973) Uptake ofsulphur and other nutrients by groundnuts (lraciir
hypogoea) in NofihemNigelia. ExPeirnelral /4griculrarc 9, 55'5E.

The uptake of S followed a similar pattern to dry-matt€r production by groundnuts giren enough

fertiliser S to prcvent $dEfici€ncy. The fastest rat€ at which dry matter was produced was l'10
kgAa/day. Of the 6857 kg/ha at harvest, 3,101 werc itr haulm, 967 in shells aod 2/189 in kernels.
S was taken up fastest dudng the eighth week, when the rtaily average was 0'22 kgAa; at harvest,

of the 1t'6 kg/ha in the plants, 5'4 was in tha haulm, o E iu shels and 5'4 in the kernels. Of the
157 kg N/ha in the harv€std c,.op 621w* in shells aud kemels and of tfu 13'5 krPlba" @%
was in shells and kemels.

2.22 Clr rEx., M. & wtrll Ms, R. J. B. 0974) The chemical composition of British agi-
cultural timing Eaterials. Joutwl of furicultural Science (Conbridge) A, l93-2n5.

Ninety-four British limhg matcrials were examined. The cont€nts of C{, M& K' P, S, Sr' B' Fe,

Mn, 2n, Cu, Co, Mo, Ni, Cd and Na iD the acid-soluble fraction, and Mn, Cu, Co' Mo' Ni, Sr'
Ti, Cr, Ga, Pb, Sn, V, Y, Zr and Ba iE the acid-insoluble fraction werc determined by chemical
and sp€ctrographic anal,sis. water soluble nitrate was also deterEined"

Oniy manganese, providing on av€ra8p 3kg Mn/ha for a l0 t/lra dressing' was found iu
agriculturalti signifcant quantities in thc acid-soluble fraction of the limcstones or shell-sands

anaysed. lrignesium, prtsent only in sigrmcaot amouots in the dolomitic limestones, provided

on avemge 27 kg Mg;/ha from a 10 t/Ia drcssing.
The acid-insoiublc ftaction of the lim€stooes contained" on averagp, a tweutieth of the con-

cenhation of Mn iu ttrc acid-soluble fraction. The concentration of K was much Larger and

32r
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depended on the amounts atrd nature of the iqsoluble fraction. Th€ acid-insolublc fraction
contained no significaDt amounts of other plant DutrieNtts. The relativc concentrations of Mn aDd
K in both fractions emphasisc that results bas€d on the ,oral amormts of slemeuts in limestones
could over€stimate thcir potential value as sourc€s of plant nutrieDts.

2.23 LAZARUS, W. (1973) Pumcation of plant extracts for ion-exchange chromatography
of free amino acids. Journal of Chron atogruphy 87, 16!178.

QuaDtitativc aspects of the ioo.exchange method for purifyitrg free amino acids from plant
extract! w€re examined. Individual amino acids were well recovered provided excessive washing
of the adsorbed amino acids with water was avoided (dilute acid could be used instead) and
sufrcieot eluant was us€d. Sulphur aEino acids were partly oxidis€4 but the toss of cystine might
be acceptable and the methionine value could be correcte.d. Tests oB extracts of Italian ryegnss(Iol oa rultifurum) S22, Sitka spruce (Pr'cea sr'rclezsr) and Scots pirle (Pinus sybestris L) gaye
g€nerally satisfactory rcsults although with 0.2 lV sodium hydrcxide eluaot, some hydrolysis of
glutamine was observed.

2.U NAIR, P. K. R. & TAUBUDEEN, O. (1973) Dynamics of K and NOa concentrations in
the root zone of winter wh€at at Broadbalk using specific-ion el€ctrodes. lowna! of
Agriculrwal Science (Combrklee) tl, 32X-337.

Procedurps for measuring K+ and NOs- activities in the root zones offield crops, using specifc-
ion electrodes, werc standardis€d. For K, a 1.0 MNaCI salt bridge and KCI standards in water,
for NOs, a saturatcd KCI salt bridge aud KNOS statrdards in vrater, and for both etectrod€s, a
1 : 0.5, soil : water ratio, and 30 s equilibration time wer€ found satisfactory.

Recovery of adde.d K in soil past€s by th€ K elechode atrd chernical analysis of the soil-water
extract compared well, but the r€clvery was abotJt 8,% oDly. The cor€spondiug recovcry of
added N was about 87 and 95 % rEspectively.

Relative changes in lhe rates and magnitud€s of NOa and K mncentrations were measured
with th€s€ €lectrodes, Iaterally aod vertically, in the root zone, during active crop growth, from
the N2 tr{PKNaMg), Nz PKNaMg and N,r PKNaMg treatD€Dts of the Broadbalk Winter
Wheat experiment.

In all fertiliser tr€atments, at all times, the nutrient concentrations were most at 45 cm from
the crop (io the uncaopped arca) and least withio the cropped area. The difrercnces between
th€se extremcs rcpresent nutrient depletion by the qop, the '45 cm' measuremsnts indicating
changes in uncroppe4 but fertilised. areas.

Soil nitrate depletion by the crop was much more at 12.5 cm and 20 cm depths than at 5 cm.
Maximum NOa depletion was obseryed during the later stagEs of crop growtlL at 'pre-panicle
eEergeEoe' and at 'grain filling'. Depletion decrBsed and the soil NOa level recovered partially
as the crop rcached maturity.

Periodic changEs in the K concentration at each site and the corr€sponding K dcpletions were
much less. Periods of K stress on the soil were few and less clearly demarcated. Soil K concentra-
tion started to r€cover at the 'grain filling' stage, about a month earlier than with NOr.

Changps in NOa and K concentratioDs scqtr to relate more to thc amounts given of each
nutrient, than to the N : K ratio iD each fertiliser trEatment. However, changEs in NOa and K
concetrtratioDs, aud also NOa atrd K deptetion, occurrcd cons€cutively. This itrdicatcs an
altemating p€riodicity in the demands of the crop for NOs and K r€spectively throughout growth.

2.25 Nowrxowsx.r, T. Z. (1973) Eff€cts of potassium and sodium on the coDtents of soluble
carbohydrates and nitrogenous compounds 'n grass. Proceeditgs of thc 8th Colloquium
of ,he Intemational Potosh Institute, 1971, pp. 4 9.

Italian ryegrass, grown in pots containing potassiumdcficient soil with two nitrogen levels and
with or without potassium and sodium sulphares applied at equivalent rates, was analysed to
ass€ss the effects of replacing potassium by sodium on the organic constituents.

With ,lO ppm of dtrogen, potassium but not sodium increased the total yield of ti{o cuts.
With 160 ppm of nitrogeD, both potassium and sodium increased yields but potassium mor€ so
than sodiun"

322
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At lhe lower rate of nitrogED, potassium and sodium d€fi€ased the reducing sugars, iucr€asod
the sucrose but had little effect on the fructosan itr the grass of the second cut. With 160 ppm of
[itrogsn, all th€ carbohydrates werc iDcr€as€d by potassiuE and sodiuD, esp€cially fructosan;
potassium increas€d fructosan mor€ thaa sodium. Potassium, and to a lesser extent sodium,
decre3s€d the free amino acids, ammonium- and nitrate-nitrogEn and increased proteiD Ditrogeu
in th€ grass given 160 ppm of nitrogpn.

2.26 NowAKowsKr, T. 2., BoLmN, J. & BYERS, M. (1974) Eff€ct of rcpl&ing potassium by
sodium on groMh, and otr inorganic and organic composition of Italian ryegrass.
Jourral of ,he Science of Food aad furicultutc 25' 271-283.

Two pot exp€riments, on€ with 23 factorial (1969) the other with 38 factorid (1970) N x K
x Na design, showed that lelds of Italian ryegass (Ioltum murrrlorarn) werc iocr€ased by both
potassium aod sodium, when sufficient nitrogen was given, but rcspons€s to potassium were
larger than to sodium. Yietds were only increased by potassium fertilis€r when the grass con-
tained less than 2'0% K in the dry matter, irrespectiv€ of the Na content.

The main effect of potassium and sodium on the soluble carbohydrates was to increas€ the
productioo of fructosan; again potassium was more effectivc than sodium.

Total N concentrations in the grass d€qeas€d with the hcaeased production of dry matter
t.rom potassium and sodium fertilisers. Ammonium N, aitraie N and soluble orgaDic N (ex-
pressed as the percootagp of totat lO were also deq€ased by potassium and sodium. In 1969,

both potassium and sodium incrBs€d the percentagEs of most amino acids and deseased the
percentages of asparagine ard glutami[e wirhin the free amino acid pool; potassium was more
effcctive than sodium. Ia 1970, sodium alone had little effect on the percentage distribution of frce
amino acids.

Under conditions of severe potassium deficiency sodium cao substitute to some extent for
potassium in its effects on yields, soluble carbohydrates and various N-fractions.

2.n WrDDowsoN, F. V., Prr.nrv, A. & FlrNr, R. C. (1973) Results from experiments
comparing aqueous aDd anhydrous ammonia with 'Nitro-Chalk' for grass cut for silage.
Jouraal of Agricuhural Science (Cambridge) tI, 465-480.

In 6ve experimeots made at Rothamsted from 1966 to 1970 'Nitro-Chalk' (amEonium nitrate-
calcium carbonats mixture,2ll i.t) was broadcast for grass cut for silagp, cither in a single
dose in spring or divided equally for three cuts. The 'Nitro-Chalk' was us€d to evaluate anhydrous
ammonia (82 % N) in t966, anhydrous ammonia aud aqumus arnmoda (approximately 26 % N)
in 1967, 1968 and 1969, and anhydrous ammonia, aqueous ammonia and aqueous urea (18% N)
in 1970. All thes€ fertilis€rs were applied to give 125, 250, 375 and 500 kg N/ha, except in 1968
when 250, 375, 500 and 625 kg N/ha werE given.

Anhydrous ammonia gave smaller yields (of dry matter) than the other N fertilisers except in
196E, a wet year, when it was at least as good as'Nitrechalk', but slightly less good than
aqueous ammonia. Yields were larger wirh autumn- than with spring-injected aqueous iunmonia
and larger with either, tha.n with equivalent singls dos€s of 'Nitro-Chalk'. Yields with aqueous
ammonia were also largpr than with 'Nitro.Chalk' divided equally for thrE€ cuts when more than
375 kg N/ha was test€d, but sEaller with l€ss. Aqueous unea wasi as good as a single dose of
'NitroChalk' but less good than divided 'Nitro-chalk' in 1970, the only year it was tested.

'Nitro-Chalk' divided equally for thr€e cuts gave largpr yields tban when a silrgle dose of up to
375 kg N/ha was given, but with more N thau this a single dosc was bettsr.

ApparEnt r€covery of N was least from anhydrous ammonia and differcd little between
auturm and spring inlxtioo in 1968, the only year when a valid comparison was possible.

Apparent rccoveri€s of N from autumn and from spring-injected aqueous ammonia and from
'Nitro-Chalk' broatlcast in a singte dos€ difrercd litde, tror did tho proportion of the N rtcovered
at each cut, Recovery from 'Nitro-Chalk' broadcast in tbrce equal amouots was more uriform,
but little largpr.

Judgsd by yield, no more than 375 kg N/ha was justified; Srass given this amount of N eithcr
as aqueous ammonia or as 'Nitro-Chalk' removed approximately 29kg N, 3kg of P (7 kg
POo), 26 kg of K (31 kg Kzo) atrd 2 kg of Mg (3 kg MeO)/t dry qratter produced-
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2-28 WDDowsoN, F. V., PENNY, A. & FLrNr, R. C. (1974) Results from cxperimcsts
m€suring the effects of largc aDounts of fertilis€r and of farmyard malure on main-crop
potatoes grown in sandy soil at Wobum, Bedfordshire. Journal of Agricultural Science
(Canbndge) 82, ll7-127 .

Thc larg€st yields of potato€s in the Woburn Reference exprerimeot were obtained by giving borh
farmyard manurc (FYM) and fertilisers, rather than fertilis€rs alone; an explanation was sought
in experiments made on the coarso sandy loao therc from 1968-21. Each year, singJe aind
double amourts of NPK fertiliser (supplyag 250 or 5OO kg N/ha plus t anA' K; were incor-
portate4 €ither d€eply or shallowly, into the s€edb€d. From 1969, FyM also was tested at rales
giving the same amounts of N, similar amounts of K, but more p thrfl the fcrtilisers; it was
tcsted both aloDe alld with fertilisen.

FYM was less effective than fertiliser when given alone. The combination of FyM and
fgrtiliser eave a larger yield than the single amount of feniliser and a larger yield than the
double amount of fertilis€r incorporated sballowly, but a smaller yietd than the double amount
of fertiliser incorporatcd deeply, which gave the largest yield each year.

Th€ NPK contents of the potato tubers were us€d to coDstruct nutrient balaEce sh€cts; large
residues of N, P and K remained in the soil after harvrst. Winter wheat was grown to yalue th€sci[ l97l and 1972. Fertiliscr residues iocrcased only straw yiel<ts, but ffM r€sidu€s incrqsed
yields of both gain and stravr. Both kiDds of rcsidu€s wqr l€ss effective rhen flsshly applied
N, so most of th€ N leached during wint€r.

The yield of saleablc tubers was ircr€as€4 Dot d.crrascd, by the double amount of fertiliser.

3.1

3.2

P€dolosr Deprrhert

GENEnTL pApERs

Brcor,rELD, C. 0972) Some chemical propcaics of hydromorphic soils. In Beu-
dogley and Gley. Trddsctiont ol Corrunissions V ik yI of lhe llterrotioMl Sociiety of
Soil Scicnce, Stuttgqr, 1971.FA.E. Scblichting & U. Schwertmann, pp. 7-16.

Brro!,fiELD, C. & CruLrR, J. K. (1973) Genesis and management of acid sulphate
soils. Advonces in Agronony 25,261326.

RTSEARCH PApERs

3.3 BLooMnELD, C. & KElso, W. I. (1973) The mobilisation and fixation of molybdenum,
vanadiuE and uranium by decomposing plant matter. Journal of Soil Science U,
36E-379.

Mo, V and U are mobilis€d 8s anions by acrobically d€composing plant matter; the behaviour
of the dissolved mctals difiers in s€veral rcspecrs from what would be expected ia iaorganic
systfls. Wh€o dialys€d through cellophane, betqrcen pH I aDd 4 the mobilised Mo is fxed by
colloidal organic decoEposition products, with maximum rcte ioD at pH 1.5; V is r€tain€d
betweeq pH 1.5 and ?.0, with a maximum at pH 3. per unit of organic C, the spccific fixatiou of
Mo and V by soil organic matter was considerably l€ss, and pcEisted over wider pH rang€s-
l.t{.s and l.G-9.0 r€sp€ctively. The fration of U by both forms of humified orgjanic matter
ircrEas€d sharply to a maximum around pH +5, and therBafter decreased slightly up to pH 8.

Ttrc anionic forrns of the three elemeqts persisled wheD MoOr2-, VOr- and UO3- were
incubated with anaerobically dccomposing ptant matter; utrder thqse conditions V(V) was
probably reduced to V(nD, and it s€ems thar an anioDic V(IV) complex was formed.

Although the molecular size of the colloidal decomposition products of luceme was somewhat
less thaD that of organic matter cxtiactcd from Rothamst€d topsoil, acid hydrclysatcs of the
two humic acids contaiDed the same 23 amino acids, in much the same rcLative proportions.
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3-4 BoLToN, J., BRowN, G', PRUDEN, G. & Wtr-LIAus, C' (1973) A.comparisoo of X-ray

ffuorescence sp€ctrometry and chemical methods for determinitrg sulphur in plaDt

mribial- Jouinal of the Science of Food and Agricultwe A, 557-563'

A rapid method for determining total S io plaots by X-ray fluorcsc€.nce spectrometric aoalysis of

"i.GJ *ffair"a Dhnt materi;t is compired with chemical methods using titrimetric, flam€

il;;rJ;;;J i"iuiai-"t i" methods of sulphat€ determination' Errors in the chemical

il;;A;;*-;J tv incomplete oxidation of organic sulphur aud bv non-reproducibilitv of
i't, t".UiA-"t i" a"t".irio"tioo of sulphate, A method incorporating oxidatioo with HNOs and

i"igCNO.lr, foiit*"d by reduction of the resulting sulphate to HzS, which was titrated with

-"?u.i"'"i.tutr g"u.aoveries accurate to a mean of I % wheo determiniog the sulphur conteot

of sulphur compoutrds.*i;li;d;;;;ior 
plant materials tletermined bv the titrimetric method as standar4 xRF

s.;; ,;iphr; ;lu* o'lti t .""o differen@ of 4%: the flar(te photometric determinatioo of
il;hate';; HNoa + Mg(NOs)z oxidation gave results with a mean difference of 12)1' Tlae

effict of absorption of S radiation by silicon is troted.

3.5 BRowN, G. & NEWMAN, A. C. D. (1973) The reactions of soluble alumiDium with

montmorillonite. lownal of Soil Scicnce U,339-354'

The amoutrt of aluminium sorbed from a basic aluminium chloride solution depeods on the ralio

;ibE i; n in the original solution. Except when oH/Al : 0' onlv part of the sorbed Al is

"r"n*g"O 
tV aifutt solirtions of barium oi catci,rm cbloride and the exchange capacity of thr

;il;&; in orooortion to the amoutrt of aluminium retained by the clay. Al-beuto-nile

;p*; i;-;;t d,-mixture of AP+ and a basic cation in which oH/Al is 2'5' Neutralisins

e]lU*tooit" with calcium acetate of pH ?.2 rcstores only part of the exchangp capacity' aad

tt-"-"Lig.a i"t".tayer alumiuium f thougtrt to remain r1 the- clay at this pH' It thercfore

L-" po"rlUL that ciargpd interlayer aluninium may be found even in soils with a neutral

reaction.

3.6 CATr, J. A. &WER,A.H'(1973) The s€diments. Contribution to: The Late Pliocene

Marine Formation-at St. Enh, Comwall. Philosophical Transoctions of the Royol

Society, B 6,12-18.

New excavations verc made in the long-abandoned sand and clay pits at St' ErtlL Cornwall'

ir# *ft"n rl"t *Uections of marine mollusca and foraminifera have come in the past. Tte
*ai-*T. -J "t-tigraphy 

revealed are describ€d, and the rcsults of detailed studies of the fossils

i*r-ar"r-, ir--niri.r" ostracoda atrd plants) in th€ marine clay are given. The sand member is

i""U ,"ririf, -a i. plaoes contains two finesand populations, one of beach and the other of dune

".ioio- 
ffri cf"v -i-ber was probably deposited not far b€low low-water Dark in a sea whose

"'ff-t 
* *i. f,igf,cr than tirat of 6mwa1 today, at the time when the final Boytonian beds

of tie Plioceoe Coraline Crag were being deposited in East Anglia' a'I,d' the Plioaele mames d

,lrr.rsa were being deposited ai Bosq d'Aubigny in Normandy. The s€a level se€ms to ha!€ boen

iorr",'6 ti 
"Uoui 

aS m to its prewoi level since the marine clay was deposited. The possibility of
crustal movement in Cornwall is considered.

3.7 FII.IDLAY, D. C., CATr, J' A., OR}ERoD, E. C., wm, A. H' & DA\TS, H' (1973) A
Sequence of Soiis in the Middle Awash Valloy' Ethiopia. African Soils 78, l-\8'

A sequence of soils typical of the Middle Awash basin (Ethiopia) and derived mainly from
giassy per-alkaline pu;ice (pante[erite) is describe.d. Th€ sequ€trce is one of increasing clay

L"mt, sati"ity a"i afamity, <lepentlent mainly upon rapid weathering of volcanic glass in a
semi-aria cfmite. fhe soits hive large cation excl*ngp capacities, but do trot swetl and shriok

markedly; possible rcasons for this are discussed'

325

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-1-130 pp 11

ROTHAMSTED REPORT FOR 1973, PART I
3.8 GRTENE-KELLY, R. (1973) The preparation of clay soils for determinatiou of structure.

Jourtal of Soil Science U,277-2g3.
Mo$ .ne$ods o.f determining soil structurc require the soil to be prepared free of water, yet
retaiDing its original character. Freeze-d4.ing ana criticat point-dryiug were exa*ined aud iiwas
concluded that these methods are not satiifactory in every insLnL. The soil fabric can be
preserved by slowly exchanging water with an organic solvent such as methanol or dioxan, aqd
the cons€quent hardening of the fabric may be inciasecl by exch,r,ge *th some water-immiscible
solvents, for example, diethyl ether. HowCver, some shriniage mu;t be tolerated if liquid is to be
removed fron the fabric. The best method of preserving the soil fabric is infiltrati"l. Uy Uq"iJ
TPgo d9:d"^ and subsequetrt evaloration aboye tf,e critical rimperature; despiie some
srurnKage, lhe labnc seems to be urchanged.

3.9 KALEMBASA, S. J. & JrrxrNsoN, D. S. (1973) A comparatiye study of titrimetdc andgravimetric methods for thr determinatiotr of organic carbon ir, ioil. to*ii oy ini
Science of Food and Agriculture A,1Og5_1@0.

Two gravimetric procedures for determining carbon in soil, oDe a dry combustion mcthod and
the,other a wet oxidatiou melhod, were compared with seven variant; of the titrimetdc method,
all based on determimtioD of the dicbromate co,sumed wheq so is heated with dichromate aad
acid. The coefficients of variation of the methods were, as percentag€s: dry combustion, 0.76;
wet combustion, l.t; Tinsley I, 1.3; Tinsley II, 1.9; Ti$let IIL 0.8; Anne, 1.3; Mcbiu;, 1.g;
Walkley and Btack, 1.6 and Tyurin, 8.5. Taking the dry combuitioo metnoO as'stanaard, ttrej( recovery of organic carbon from 22 soils was 99 for wet combustion, 95 for Tinsley I, 9! for
Tinsley rJ, 97 for Tirsley III, 93 for Atrne, 95 for Mebius, 77 for Watkliy and Black *d 93 fo.
the Tyurin method. A variant of the Tinsley method (finsley III) is proposed as a quick pro-
ceduc when the accuracy of dry combustion is not cssential.-

3.10 LE tu_ crrE, H. H. (1973) The distribution of minor elements among the componeots of
a soil developed on lcru;s. Geoderma 9, 43-57.

This previously-describe.d buried soil, developed in uniform parent material, was used to study
the r'lative movements of olements and other soil compone*s down the profiIe. Samples from
all_ horizons werc treated with bydrogen peroxide and ammonium oxatatg under ul-tra-violet
lrght' to remove orgaoic matter and sesquioxides, and the residues were suMivided iuto six
particle size fractions.

. p-ownw_a1d lrovement of clay (<0.5 pm) was accompanied by movement of extractable
.rtJzo1 and 

lgzo_a, t_ltus idetrtifying these as part of the mobile fraction. fhe less close rclatioaship
ot extractable Fe2Oi to tbe clay suggested that it also occurrEd partly il coarser aggregates,
The proportioos of minor elements extracted varied fuom <l"l for Sr to nearly-idplete
extraction of co, cu and Mo itr some horizoDs. The extractable fraciions of most minlr ebnrents
throughout thc profile behaved more liko Fezos than Alzos. rn the extraction resiaues nea.ty ati
elem€nts-were enriched in the clay fractioos relative to the coarser fractioas, tt 

" 
i""r"u", t"ir!

g€atest for V and Fe.

3.11 LE FJcrE, H. H. (1973) The distribution ofboron iu a soil developed in loess in relation
to tbe weatheriDg of glauconite. Geoderma 9, 143_147,

The distributio,n of boron b€tweeo particle size fractioos was studied after removing sesquioxides.
Most of the relatively large amount of boroD in the glauconite cotrtained in this soit .enained io
the clay minerals whetr the glaucouite brokc down. Thc soil lost a larger amoutrt of borotr from
other minerals than from glauconite.

3.12 CIRAFToRD, B. D.), BLooi.nELD, C., KEIlo, W. I. & PRL.DEN, G. O973) Ochre forma-
tion in fisld draiDs in pyritic soils. Jourrul of Soit Science 4, 453-4{f..

Two distirct forms of ochre are kDown to occur in field drains. One fom, which is most common
in wet peaty areas, is caused by the gxowth of fiIamentous iron bacteria, The s€cond form is
associated with Throbacillus ferrooxidans, and occurs where the soil mntains pyrite.
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Contrary to Eevious reports, liming decr€as€s therate at whjch pyrite is oxidised in soil and'

b.r-J".|..iiae it" u-o*i of iron eo'tering the drains in a given period, should significantly

i'i.rii'riG. i"ti"i rrr" Lrtn o-iougt wtt"'rl' Reeular liming is probablv preferable to a single

large idtial dr€ssing.

3. 13 Wtr-uAMs, C. & CruoRr'"roN, I.) (1973) The use of soil e-xtractants to estimate plaut-

"r"ii"L-f"-L"iyUAi"r- 
ana seboi"m in pot€ntiallv toxic soils' Plaat & Soil!9'149'159'

The uptake of Mo and S€ by plants growing on soils with larger than normal concenhations of

these ;bments cannot be predicted from the soil co[tents alone'"'A;;;ts;a 
th" ihemi'cal extractioo of Mo aad Se fiom soils in the laboratory are compared-

*l,rr-"r."t urtt" "f Mo and Se from the same soils io greenhouse exp€rimeots. The upake of
ilil ffi-s"-f,;iliJ*iirr,i.-rotc*"tractable M6 and se in the soil, and the uptake of

Mo with the ammonium acetate€xtractablo Mo.'--fn" 
rtfu ofpi, -g."i" matter, aod oth€r soit properties ale discuss€d with rcgard to Mo and

s. -" "iriu&'-it 
t,i rhe interpritation of {esults obtained by laboratory extractioDs'

Soil Microbiologl Departuent

GENERAI, PAPERS

MossE, B. (1973) Advanc€s i! ttre study of vesicular-arbusculat myoonhiza' Anrual

Revien' of Phytopatholoey ll, 171-196.

SKITNER, F. A. (1974) (Ed.) IBP World Catalogue of Rhizobit{q Co[€ctions' Com-

pif"a Uy 6. N. ei* and gva ttamatov6. London : Intemational Biological Programme'

W.lrxrn, N. (1973) Microbial degraatation of p€sticides and herbicides with special

rcfer€nce to phenylcarbamate and phe,nylurea herbicidos. Aui del -XyI Congrqso

Nazionale di Micribiobgia (Societa ltaliarra di Microbiologia) 1,255-261'

RxsEARcH PAPERS

4.4 BRrccs, G. G' & WaLKER, N- (1973) Microbial metabolism of 'l-chloroaniline' Sor?

Biology & Biochemistry 5, 695-491.

A soil bacterium able to gow with ,l.chloroaniline as its sole calbou source has been isolated

i.o- ti"u.o"-t e"t"O soil. 
-By 

a<lding successive doses of4-chloroanilitre to a liquid culqr_e o{lh:
o.l*ir- "i"uo* 

pigment was formed. By mass sp€ctrum analysis the substance was identified

ur"Z-"tloro]Z-"*i"o--lH-phenoxazin-3-oni which probably arose from ttre rcaction of two

-ofoufo of 5-chloro-2-aminophenol. Hence the 6rst step io the microbial metabolism of
+halogenoanilines is ostablished as hydro\ylalioa ortho to the amino group'

4.5 IIAYMAN, D. S. (1974) Ptant gxowth respouses to vesicular-arbuscular mycorrhiza'
VI. Etrect of light and temperature' New Phytologist 73' 71-80.

In P-deficient soil mycorrhizal infectioo in onion roots was strongly arbuscular and greatly

itlmutateA nost 8ro;h at high lictrt intensity at 23" or a 1+23'C diumal cycle, but had little

"r""t 
i, lo* liehi ut 14"C. At18"a infection was much spaner in a short daylength thao in long

daylengths. Stimulation of host grofih by the infedion inqeased with increasing light int€trsity

aui Oaylengtn. The addition of soluble phosphate stimulated growth to the same ext€nt as

-ycot i'ti..l-ioo"ulation in the hiehest lieht conditioos but phosphate stimulated growth more

th; did mycorrhiza under intermediate light clDditions. The roots of plaots grown itr most

light contained most soluble carbohydrate, the amou.nt beiog similar in the preseuce or absence

of mycorrhiza, and including much glucose, fructose and sucrose.
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4.6 MossE, 8., HAYMAN, D. S- -& ARNoL-D, D. J. (1973) plant growth rcsporxr€s to
Ieslqry-arb'{cglar mycorrhiza. V. phcphate upt"t" Uy throe plant 

"Sies 
f.om

P-deficient soils labeued with 8rp. New piytotoe*i jz, 8tri_AtS.
In two very P-dsfici€nt 38p-labslled soils th€ specific activity ofphosphorus taken up by mycorr-hiz"l aud non-mycorrhizar Merinir minatifuri *u" r".y.i-itar, i,,aicoGg tut even wieri tittte
soluble. phosphate is p-resent mycorrhizal plants usei tle sarire source of phospnate as non-
mycorrhizaf. In two other very p-defi_ cient-sp-labelled soils nou_mycorrhizal' p;;A;;;;;
aud, Cenfiosenu pubescew coqtained oo azp activity, wherpas mycorrhizal pf.nti aia a"a'gr.*
m-uch bettcr. It is suggested that non-mycorrhizal ioots of somi plant species do not taki uppho.sphatf pr€sent at extuemely low concentratious in the so toioiio",'uut out -y-,.lir"lmots or fulgal hyphae do.

4.7 kARsoN, V., BRowN, M. E. & HoRNBy, D. (1973) Some observations on microbial
populations aud nitrogen in soils infested with the taksall fungus. pesticide Science 4,
397-398.

Some possible causes of 'take-all decline', the decrease in the seveity of atta*by Gaeumlno_
mrces gfaminis on cereals after several year's coosecutiye crrlture, ire discussed. The possible
relatioDships between the Nos--N : NAr+-N ratio in the rhizosphere, popuratious oi rhizo-
sphere bacteria and the incidence of take-all are considercd,

4.8 (SoRrANo, S.) & WALKER, N. (1973) The nitrifyiog bacteria in soils from Rothamsted
classical fields and ol*vtherc. Jourrul of Applied Bocteriology X, 521529.

Amno_nia-oxidizing autotrophic nitrifying bacteria iu soil samples from thrpe ctassical Roth-
amsted fields and elsewhere w€re counted by a modified z-tayired sirica gel plating method.
Coutrts ranged from 0-I8000/g dry soil, the maximum numbei being foutrd in the Broadbalk
farmyard manure plot. Nitrosononds europaea was isolated in pure culture and detected only in
sofu tu€at{. with dung-or other organic fertiliser. Nitrosocysti coccoides and, Nitosospira ipp.
were found in other soils. Nitrobacter spp. wera pres€trt in many soils and of the 1g puri cultures
isolated ther€ seemed to b€ three, or possibty four, differeot colony t1pes.

4.9 (Sroxx, J. R.) & WALKER, N. 0974) Chloropheool and cblorobenzoic acid co-
motabolism by diferent genera of soil bacteria. Archtu fir Mikrobiotogie , 121134-

Fow Pseudomonas slraias, an Achromobacter sp,,lbt.,, Nocardia straias, Mycobdcteium coelidcum
and a ,Bac /as sp., grown on either pheuol or benzoic acid as sote carLon souce were tested for
co'oxidation or monochlorophenols and mono-chlorobenzoates res p*lively- The pseudomonos
spp., Nocordiq spp., M. coekacun and, tbe Bacittus sp. show€d O2-uptakes in the presence of
2-, 3- o l-chlorophenot aod oxidised them to either 3- or 4-chlorocatechol.

Benzoalegrown cells of the thrf€, Nocqrdia spp, aud tbree of the pseudomonads absorbed Oz
only in the presence of 3-chlorobenzoate, 4chlorocatechol beiDg idetrtified as the oxidation
product in two cas€s . B()lzoatf.lgro|in|r Bacirl.r.r @lls gave O2-uptakes with either 3- or 4-chloro-
beozoate and the former was oxidised to 5-chloro-2, 3-dihydroxtb€nzoic acid via S-chlorosalicylic
aci4 thus repr€s€Dting a novel metabolic pathway.

4.10 WALKER, N. (1973) Metabolism of chlorophenols by Modotorula glutinis. Soil
Biology and Biochemistry 5, 525-530.

A phenol-utilising sttain of Rhodotorula glutinis wa^s isolated from Rothamsted soil. Washed
pheool-gxowD R. gluti\is cells oxidised 3- aod +chloropheDols to 4-chlorocatechol, and rl-
bromophenol presumably to 4-bromocatechol. phenol-grown cells consumed O, in the pr€s€nca
of 2-, 3- olt-cblorophenol, ,l-bromopheuol, 2,4-dichloro, and 2,4-dibromopheuol. BeDzoate-
grown cells showed Oruptakes in the presence of 2-, 3- or +chlorobeqzoate but the formation
of catechol compounds was not defritely estabtished.
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WEIJ NK, P. J. 0974) R€s€arch on root gowth at Roth'mded-- lt:. Soil physical

coditioi and crip profuaion. Miaistrv of Aeicultue, Fisheries and Food, Tecluicol
Buttetin No.29. Irndon: HMSO, pp.44W.

WEI.BANK, P. J. (1974) Root growth of difrer€nt specics and varieties of creals'
Journal of the Ecience of Food and .4ericultwe 25., Bl-42,
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5.3 THoRNE G. N. (1974) Physiolo'gv of erain vield of whcat and tntla,y' Rothamted
Experirrental Starion,. Repo lot 197 3, Pan 2, 5-25 -

5 .4 WrxxANK, P. ,., (GBB, M. J.), T^YI,R, P. J. & Wur Ms' E. D. (1974) Root Srowth of
cereal crops. Rorhamsled E Pefimerrtal Station. Report for 1973, PaIt 7- 26-46.

The soil coring method used at Rothamsted to saEple roots of field crops is described in detail,
together with Dethods for cleaning and measuring roots.

iix experirncnts on cerc3l crops grown on sandy loam studied the effects oD root Srowth of
nitrogpn, phosphorus and potassium fertilis€rs and shadiog and comparod root growth of
winter wneat, spring wheat, oats aud barley and diffennt varieties of wiDter wheat.

Wten sanptiirg was continued to crop ripsness, maximum root dry w€ights wer€ found about
ea. e.".gen&. ds much as 80% of roots rEcov€red at that stagE were in the top 15 cm of soil.

Nitrogpn- fertiliser produced smaller root syst€ms in the early spring; afrecting particularly
younft and morc actively growing parts of the root systeE and t€oding to produce roots which
lr"r. sho.t"r dativ€ to their dry weight. Later, although it produced absolutely lar89r root
s,st€ms it iDcreas€d root Srowth much less than shoot growth and dcpressed the size of thc root
system relative to the plaDt as a whole' Phosphorus and potassium fertiliser applied to barley
produced small incl€as€s in Srowth of the plants as a wholg but did not g€nerally aff€ct roots
independently of the rest of the plant.

stnae aecrcasing ttre incident li8fit by 20 or 501was apptied to barley for one, two or four
weck periods betweeu the fourleaf stage and the early grain growq period. Shading decreased

root gxowth somewhat morc than proportionally to the degree of shade, and shoot growth

so-"*h"t less, when it was applied while the roots were growing most actively, but it did not
have as much effect on roots when their growth slowed about the time of flowering. Roots deeper

thaD 15 cm were afiected more than roots near the surface. The r€sults sugepst that shortagg of
carbohydrate caused by reduced tight int€nsity affects root growth Dore thaD shoot groEth;
stimulation of shoot growth by nitrogeo fsrtiliser may similarly rcstrict carbohydrate supply to
roots and hence thcir Srowth.

Winter wheat had 1{% of its maximum (presumed) root dry weight by the eod of March itr
one cxp€riment and as muih as lO-lO 7 in others. It had a grcater dry weight and len$h of rooa
during the early spring than spring-sown whqt, oats or barley, but by ear e.EcrgeDce oats had a
grcatei wei8ht-and Uartey a greater length. As early as five wceks after sowiog spring-sowu

;rEals had-smalter fractions of their total weight rcpr€sented by roots than wiDt€r wheat'

Differ€nt winter vrhst varieties, includiug Cappele-Desprez, Maris Nimro4 Maris RanSpr

and new scmi-dwarf varieti€s' differed little in dry weights or lengih of theb roots' How€ver'
some varieties had less roots than others at deptbs geater than 30 cE in spring.

Compared with other methods available for investigating root s,stems, the sampling methods

usea permit Ecasurement of weight, length and other phlsical attribules of roots and their
chemi-cal compositioo if required- Other urethods can be us€d to detect living roots or to study

the distribution of root activity.
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5.5 Wn r$us, E. D. (194) Changes in yield and botanical composition caused by thc new
limiry schetrE on Park Grass. Rotharnsted Exwrimen al Ststion. Report lot lg7|,
Pafi 2, 67-73.

Rrs.rncn Pprns
5.6 BnD, I. F., CoRNEuus, M. J., KEys, A. I. & WHrrr${cHAM, C. p. (1973) The iEtra-

cellular site of sucrose synthcsis in leaves. Phytochemistry 13, 59-&.
Improved conditions for extraction and assay increased by 20.fold rates of sucroc€ synthesis
from UDP glucose plus fructose Gphosphate catalys€d by I€f extracts. Rates of 17.9, 25.0, 9.2
and 27.7 pmol h-rg-l fresh weight respectively were obtained with extracts of pea shoots,
spinach, wheat and bean leaves. Preparations of chloroplasts, in which half the plastids were
intact, containe.d less than 4% of the total UDP glucose-fructos€phosphate glucosyltraNf€ras€,
more than 30 % of the ribulose diphosphate carboxylase, and more than 40 % of the totat chloro-
phytl of the leaf. Although som€ IIDP glucos€-fructos€phosphate glucosyl-traosferase was
associat€d with panicles smaller than chloroplasts, at least 85 % of the eEym€ was Dot prccipi
tated at 38 000 g. UDP glucos€ plrophosphorylase, also thought to be essential for sucrose
synthesis, was distributed between cell fractions in a similar manner to UDP glucose-fructos€-
phosphate glucosyltransferase. It is concluded that sucrosE synthesis in pea shoots and spinach
leavcs occurs mainly in the cytoplasm.

5.7 (FoRD, M. A.) & Taox.Nr, c. N. 0974) Efl€crs of atmospheric humidity on plant
growth. Annals of Borany 8,441452.

Incre3sitrg the atmospheric humidity in growth rooms increased growth of sugar beet in four
€xperiments, of kale in two experiments and of wbeat in thEe €xperim€nts. Growth of wheat
was unaffecled ilr another thrce experiDents. The cff€cts werc variable and did lot oocur at all
stagps of growth. In general, decreasing the vapour pressure deficit by 5 mb (e.g. incrcasing the
relative humidity from 70-9Ol at 20'C) ilcreased dry wei8ht by m-30% and sometim€s by
coasiderably more.

Sugar beet and kale were moro sensitive thatr wheat. Relatively, dry weight of tops was
affected more lhan root weight a.ud leaf area was affected more than total dry weight, so Det
assimilation raie d€d€as€d with iocroas€ in humidity. Water loss per plant dep€nded on the
vapour pressure deficit of the air, leaf area and speci€s; it was only slightly aff€cted by wind
sp€ed. Water loss per unit leaf area was less for wheat than for the other species and less for
large than small plants.

5,E L^wrrR, D. W. & N(rroRD, G, F.J. (1973) The effect of sodiuE on Srowtb of water-
str€ss€d sugar bect. Annals of Botary 37, 597-@4.

Sugar b€et grown in solution cultu€, with or vithout a supplement of I 6 meq. litlp-l of sodium,
werc subjected to waler str€ss with polyethylene glycol solutions of -0.4, -3, and -8 bar
osmotic potential. With the -0.4 bar solution leaf watcr potential was between -6 atrd -8 bar
and leaf rclatiw water cont€nt about 90 %, Deqeasing the solution osmotic potcntial to -8 bar
deqcas€d leaf water potential to about -15 bar and relative water cootent to 75y"i lhel€gy(5
stopped expaDding and traDspiration and carbon dioxide uptake w€rc des€ased by 80 and 50 %
rBpeclively. Net assimilation ral€s were ouly slightly d€creas€d b€cause leaf growlh was de-
qcas€d morc than carhn dioxide assimilation. Relative growth rates of the plants w€re d€creased
by 8% at -3 bar and by 15% vt -8 bar.

Sodium absorb€d by the plant ac@mulated m.inly io the leaves and pelioles; it inct€ased the
water content of the leav€s and storage root and the plant fresh weight. Sodium d€crea-sed the
Ieaf osmotic potential, sligbtly increased leaf water potential, and sigaificaDtly inq€as€d turgor.
It had Do eff€ct on carbou dioxide uptakg traospiratioo, net assimilation rate, or rElative gowth
ratc. Sodium iocr€as€d the rate at which the leaf arsa grew and it is concluded that it did so by
altering the teaf water balanoe.
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5 .9 (LrrproN, F. G. H., ElI-$, F. B.), WELBANK, P' J., (BARNES, B. T', HowsE, K. R., Ou!TR'
R. H.) & TAyLoR, P. J. (1974) Root and shoot growth of s€mid\f,arf and taller winter
wheats. An@ls of Applied Biolosy Tl, 129-144.

Experioents in thl€e s€asons comparcd shoot gowth of different varieties aDd the distribution
of their roos with depth, €stimated by inj€cting 86Rb into st€,m bases and mcasuring the r&dio-
actiyity in soil cores containing roots, and by extracting the roots from soil cores and measuring
their leDglhs and dry weig[ts; and also studied the relative ability of roots to absorb phosphate

froE differcot depths, €stimat€d from the rccovery in the shoots of 82P in&cted into the soil at
diffsrent dcpths. Relative growth rates of shoots followed a sigmoid time-course' but those of
roots claDg€d little between germination and anthesis. Differcnt varieties differ€d little in shoot
or total root groMh; but there was evidcnce that below 25 cm rieep roots of tbe semidwarf
varieties werc more extsnsive and absorbed more phosphate thaD those of the taller varieties.

5. l0 MLroRD, G. F. J. (1973) The growth aDd d€velopment of th€ storagp root of sugar

bex,t. Annals of Applied Biology 75,4U438.
A study was made of the growth of the storagp root of sugar beet as a sugar-accumulating orgaD'
The storage root grpw by simultaneous coll multiplicatioD and expansion from a series of
peripheral secondary meristems laid down duing the €rly stagFs of dei€lopment. Th€ w€ight
of water and of uon-sugar dry matter per cell incr€as€d in proportion to the hcreas€ in cell
volume. The amount of sugar per c€ll was Eoportional to cell volume only duritrg the initial
stage ofcell expansion up to volumes ofabout l5 x l0-8 cms; thercafter it was less proportional.
Thus, average cell size is a major determilatrt of the sugar concenaation of the storage root.
The implications of this are discussed-

5 . l1 MLroRD, G. F. J. & THoRNE, G. N. (1973) Th€ effect of light aDd temperaturc late io
the season on the growth of sugar beet. Annals of Applied Bioloey 75, 419-425.

Sugar-b€et plants nere subjected to all combinations of two day temperaturEs (12 5 and l8'5'C),
two night temperatu!€s (8'0 and l4'0'C) and two light intensities (275 ard 550 J cm-8 of visible
radiation in a I 2 hour day) duriug the last month of their growth. Cold day or night temperatur€s
resulted iD the plants haviDg slightly smaler leaf areas, final dry weights and amounts of sugar
in their roots than pla s grown in warm teEperatw€s. Plants grown in the cold also contaiDed
less \yator, particularly ttrose given cold nigfits, so that they had smaller frosh weights and a
gxeater coD@ntration of sugar in the fresh, but not io the dry roots, than plalts grown in warm
conditions. Halving the light intensity had littte efrect on l€f area but d€crea-s€d the net assimila-
tion rate. The 6nal dry weight of the shoot was not affected by changing the ligit iDtensity, but
the dry weights of the roots of plants grown in dim lieht w€re 20 % smauer than in plants gro\pn
in bright light and they contained correspondingly less sugar. There was no effect of varying the
light intsosity on the concentrations of sugar in the fr€sh or dry roots. There was Do €vid€oce
that cold night temperatu€s, either alone or itr conjunction with briSht conditions during the
day, induced the storage root to acrumulate sugar faster relatiYe to noD-sugar dry matter, i.e.
to 'ripen'.

5.12 Wrcerrn, A. W. (1973) I-ongitualiual distribution of Sxowth substaDces iu leavcs of
wheat (Triticron aetrivumL.). Plaata ll2, 129-135.

The basal fifth of the lamina, containing most of the gibberellin of young leaves, was the oDly
part of the lamioa that eloagated. When the base of the lamina stopp€d elongatitrg the gibbercUio

apparently moved up the laminq but the leaf sheath still contained some gibbere[h and cotr-
tinued to eloDgate. Ol4 futly elongate4 leaYes conained most auxin and tryptophan in the
apical fifth of the lamina that was dying: the young leaves contained iDsignificant amounts of
auxin. Isves contained two cytokinins; genorally most cytokiDin activity occur€d in the apical
fifth of l€aves. qrtokinin activity was also d€t€cted in guttation drops aod in ethanolic washings

from leaf tips.
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5.t3 Wn::eus, E. D. (1973) Variation il growth of secdlings ard clorLa ol lgopyron
repens (L.) Brnw. lYeed Reseorch 11,2441.

Thc grorlth of Agrcptron rerew s€edlings, or of clon6 derired from thcm, rais€d from s€cds
collectcd from differcnt arGas was compar€d; thc growth of s€edlings raised from seeds from
single spikes and from s€ods of a qoss of two clones \ras also comparcd.

The number atrd leDglh of shoots aDd the amount of rhizome produoed differed bctneen
seedlings from differ€nt arcas. Seedling with a large weight of rhizomes oft€n had a sEall
wcight of shoots. Iv{aoy of rhc differpqces found betwcqr s€edlings from diff€rent arcas werE
codfrmed by comparilg cloaes established from somc of them. Comparisons of both sccdlings
atrd clon€s showed that tbe perEcEtagp of shoots that developed spikes differed betwoen gcno-
typ€s; clon€s with th€ lcast weight of rhimme tended to have most weight of spikes. Large
variations also oocu[€d b€tw€qn clones estabtished from seedling from a given area, particulariy
in the way their dry rveight was partitioued between primary and secondary shootsaud in thl
time the spikcs emerged.

The amount of rhizome per s€edlilg varied geatly between s€edlings from seeds from single
spikes and from seeds from a cross of two clones. There was some evidence of a negative cor€la-
tion between IEr ceDt shoot and per cent rhizome dry weight with seedlings from single spit€s
aad between number of shoots and number of rhizomes per seedliag with seedlings from a cross
of two cloDes.

5.14 Wu.r.rAMs, E. D. (t973) S€ed germinatioo. of Agrostis gigan ea, Roth. Weed Research
t3, 3to-324.

To ass€ss the role of seed production and sccdling behaviour in the biology of thc pcrcnniat
grass wef,/, Agrostis gigon ?a RotlL s€ed geEdEatioE and s€edling €mergcnce of the species were
investigated in the glasshouse aDd in the laboratory, These studies showed that the species rnay
produce a large number of seeds; panicles collected from a cereal field in l97l aud 1972 contaiEcd
about a thousaDd viable seeds in both years, Mature s€€ds of thc species arc moetly nondormant
atrd germiDate readily on moist soil surfaces. Freshly-harvested seeds requLe light and alter-
nating temp€ratu€s for gErmi[ation, but otder seeds can germinate itr constant temperaturc in
the dark. Covering seeds with 0.6 qr soil hatved the pqcentagE emergeuce aud few seedlings
cmergpd from s€eds sown dceper than 3.8 qn, but many s€e.ds survived under enforced dormancy.
A. gigan ea ds glay also persist long in frequently cultivated shallow soil. The species flower:
late but its soeds b€coEc viable quickly-iu 1969 a rhird of thc Dumb€r lhat werE fnally viable
became so withio a week of flowering.

5.15 WLuAMs, E. D. (1973) A comparison of the growtb and competitioo with wheat, of
seedlings and plants from rhizorc of Agropyron repezs (L.) Beauv. and Agrostis giga ea
Roth. Weed Research 13, 422-429.

S€cdlinSs and plauts derived from single-uodc rhizome fragmeots of Agropyron repew ar,d.
AgtoEtis gigo ea were grolrm in an lmheared glas-house, separately or together with whcat
(cv. Kolibri), in sandy loam soil in wetl-spaced pots, adequatcly watcred and moderatcly
fertilised" Samples of crop and weeds werc taken for gowth anatysis in mid-lvlay, late June and
early August (when the wheat was ripe).

On aveiage, wheat dpcrcased the weight of weed shoo8 by U% afi of rhimma by 71\,
but the weeds dccreased dre weight of wheat shoots by only 7% and of erain by 13%. Without
wheat, s€edlings of both weed species ha( by late June, grown as much as plants from rhizomes,
but with what, the wee.d s€edlings were throughout most of the experiment morE sus€eptible to
comp€tition than wer€ platrts from rhizomes. There was no simple relationship b€tw€en tbe final
dry weights of the weeds and the amount they d€creas€d wheat yield: althouiglr furopy.on
s€edlings ir competition with wheat were much lightcr than Agrosris from rhizomes, they
decrEased grain yield of wheat as much, suggesting that they campeted more intensely for a
limiting factor, possibly nitrogen.

It is concluded that the fast€r initial growlh rate of wheat s€edlings relative to the \reed3 from
rhizomes and a larg€r initial seed reserve relatiye to the weed seedlings enabled the wheat to
dominate the w€eds.
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GENERAL PAPRS

6.1 FowDBq L. O973) Amino aci'ds.lD". Phytochemittry' Ed" L' P' Miller' New York:
Van Nostrand-Reinhold' 2' pp. 1-29.

6,2 FowDEN, L. (193) The noD-protein amiao acids of plants: co-ncepts of biosynthetic
-".tt 

J, l"t 'Si'oi"tn""* o d is conttol in plonts' Ed' B' V Milborrow Lndon:
Academic Press, PP. 32!-339.

6.3 FowDEN, L. O973) Phvtochemistry: retrosp€ct aDg prospecl bi Phvtochemistry'

ia. r.. p. r"r rit. New iork: Van Nostrand-Reiohold 3, pp' 'l0o-ro5'

6.4 LEA, P. J. & (NoRxE, R. D.) 0972) rRNA and aminoacyl'tRNA svnthetases from
plants. P hy t o chemk t ry ll' ?3n -2920'

6.5MrLII'{,B.J.(1973)Amiaoacidbiosynthesisanditscontrolinplanls.laiBiosynthesi$'"raT*-*riiil 
i^ it*rr. Ed. B. v. Milborrow' London: Academic Press' pp' 49{8'

6.6 PRI!, N, W. (1973) Production and use of unconventional sources of food' In:-u*] jtia *i "*iirioz. 
Ed. M. Recheigl, Us D€pt' state Ageucv for Intemational

D€Yelopment, PP. 189-202.

6.7 PnE, N. W. (1973) On being the riebt sizE Amual Refiew of Mitobiologv tl'
119-132.

RESEARCH PAPERS

6.8 ARKcoLL, D. B' (1973) The pr€servation aud slorag€ -of 
leaf protein preparations'

lourrul oi the Science of Food and lgticulture U, 437-445'

Moist leaf proteitr is most readily preserved for a few mouths by adding 1 % acetic acid' When

dJJl*ipiri"i. iritorert there L oxid,ation of the lipid fraction which decreas€s the carotenoid

;; t;;d;-"ttents, and afrects the nutritional value aud palatability of the protein'

&-Ouiioiir *p*l"Uy rapid wheo products are stored in the light because of the catalytic efr€ct

Ji"nfoi"pnyU. fn" pr"parations contain 0.8-1.7 mg/g of &carotene that oxidis€s fast giviry some

,iot*tirl i. ott* u;ids. using carotene oxidation as an index, satisfactory storage is b€st

I"Ui"*a Uy p.o"*tini extracts rapidly to avoid the destruction of natural antioxidants and the

io.-.tio" 
"f 

fip"p"-"ides in the juice; dried products will th€o ke€p well at room te,perature
packed tightly in bags impermeable ro light aDd oxygen'

6.9 ARKCoLL, D. B. & DAvYs, M. N. G. (1973) MechaDical fractionation as an aid to crop

arying. ,I.rr International Green Crop Drying Coagress, Oxford' 8-13 April 1972'

pp. 35,t-360.

Mechanical fractionation could coosiderably increase the profitability aud scale of the crop
a;;ti"d*try as well as producing a valuable sourry 9f3rot9in f9r monogastric animals in

S;t"i;. Th. toor"r -oisturc- cootent of extracted material offere.d to the drier inqeas€s through-
p"i, *"- -"t ot and allows crops of higher moisture, protein and diepstibility to be growtr

l"d pro""tt"a. 1.n" rcvek of crop moistule and protein at which extraction becomes worthwbile'

in" d"g-" of 
"r,t.*tion 

and the feeding of eithcr whole juice or separated protein curd, dep€nd

o" tt 
"let.tire 

uaue of the differ'trt products, the cost of fuel, storage and disposal of the 'whey'.

6.10 AxKcorr, D. B. & Hororx, M. (1973) Changes in chloroplast pigments dwing the

preparation of leaf prcldrl. lournal of the Science oJ Food and AgricultureA,l2ll-|22l '
The nature aud €xtent of the cbangps in the carot€noids aud chlorophylls were det€rmioed at

eaclGge of leaf proteig (LP) prcparatioo. Loss of carotenoids during pulping aud prcssing of
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the leaves is mainly eozymic and can.be yi"ir"ir"d by addiug alkali and processing quickly.Carote,oids were more stable in the juice tha".i, ad66; wh;iifrrotein was coa;"t;il fiheating the juic€ little carotene .,ras_ qry.9fea Ur, ,rt f 

-,.uo,1"p'f,v'U'*.*r*a 
mostly due to

#HT:ry^_f^Tg parr"ty,iso@eris€d. Wtn'r*r.. .t"r-i" 
"u"rJpiiyli", coasutating at 80"C

:T, j:-:::-T::."T.D ot cbtorophy s.to chlorophy ides. This reacrioo, and otiers ti,it -"y toercEnous ro the quality ot the DroteiD,,did not occur_at 100.C suggesiing a higter te-pe*iureof coagularion may be preferable. Washitrg with acia carsea-a ffir[J colour chaoge of Lpsbecause 
-of_tbe 

conversioD of chtorophylts tipt *prrytir. -J "rio..ity]riao t, prr"rptiuia* ;xanthophyll decleas€d sligbtly but carotene was unaffecte.d. No pigment chaDges occurred oDfreezedrying. Durhg storaga wirh air pres€nr o.ot*" *^- llilLute rnun xanthophyll;caroteooids were lost faster from aaid-washed Lps than from uoo"ash 
'p.ep_arioor.

6 . I I IIu.r, J. M. (I 973) The changes _with age in the distribution of copper and somecopper-coutaining qxidases.in red clover (itifolium prutense i. cv. Oo.set M_fg. r).Appendix-The determination of nanograo 1-o*ti oi *!p". i" pfant mat*alslsini,I" 
"opryl!ry 

apoenzyme of pea-seedting Aamhe oxiaaiel--jo uraal of ExperimenralBotany ?4, 525-536.

3,"r:Irug:,:::!lrv -1ith aee of four copper-containitrg enzlmes-_ascorbate oxidas€, diamine
::".T"j i"lpn:r, ol@t 9j clrochrome oxidase_were studied in red clover ptants 1fn-Jolurn pralense L. cv. Dorset Marlgrass) growr in autrient solutions with and without copper.rn the tust two weeks after germinition the cvtoctuome oiidase aliiviiir were simrhr attouehthe activities.of the other tfuee enzymes weri less iq the plants grown without than those withcopper' At six weeks the activities of all four enzymes wi.e tesiia ptnott gro*o without thanthos€ with copper. The copper contetrt of the coiyledons dia ;;cl;ge during the 6rst fswweeks of gro*'th suggesting that this copper is not eas y mobilised. -'

A rew method for determioing r*lri ag amouats or coii it-d"r";u"d using the specificreactivation of the copper-free apo-enzyme of pea-seealingJiam;e-oiiAr.

6.12 HoLDEN, M. (1973) Chloroplast pigments in plants with the Ca-dicarboxylic acidpathway of photosynthesb. photosyitheticq 7, 4149.
The chlorophyll a : 6 ratio in leaves of c{ plants, both those with and without grana in bundle-sheath chioroplasts, was greater than in 

-Cs ptiotr. n*a"-sfr*tfr -i _o-opfrylfL*tio
were s€parated from leaves of six dicotyledoDs and 20 gxass€s. fn tatf the $;io th" ;;fractions- had similar a:6 ratios; tnis was in pf*t, t"ofr o, p.es-rfr to have graua iq thebundle-sheath chloroplasts. In the other species the ur"a" tt dtt r,na a hrger ci a: D ratiothan_ the mesophylr; these plants are known or presumed to rru* ug;a irtoroptasts. rtrexanthophyll : caroteDe ratio was smaller iu the bund.le sheath tnan L1-he mssophyll in thrce ofthe four species examined.

6.13 frlrts,. L.- (974) A6nity chromatography of Nicotiana tabacron ibonltcleases.
Phytoc hemist ry 13, 7 23--727.

The purification of tobacco ribonuclease by atrrdty chromatogxaphy is described. Guanosbe
2' '3'-cl* phosphate, a ribonucreas€ inhibitor, has uon ry"t-n"i.Ja-""d insorubilis€d o,ro
agiarose beads. The rcsulting adsorbent binds tobacco *d .o-" otfrer ptant ribonucleasei
stroagly but-reversibly at pH 5.4. The boud enzlme can be elutea bV ciungi"g ttre pH or ionic
streogth of the eluting bufrer, or by specific erution wirh substrate or inrriuitoi. unaing is not dueto the simple ion+xchange properties of the absorb€nt.

6.14 Jrrurs- L. (!974) Panid purmcation and characterisation of two Nicotiana tabqcum
Ieaf ribonucleases. phrtochemistry 13,.t1g_:714.

AX^.,yry-Yi! similar properties thar degradc RNA but not DNA have been partialty
ltlll,lig1 tobacco teaves. They differ in sub_cellutar localisarion and in ability ro h;drolys;
nbonucleostde 2'-3'-cyclic phosphates.
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6.t5 JERvIs, L. & PRE, N. W. (1974) Ribonucleas€s ia Nicotia'a tdba'um lfaf eatl8rts

treated with phenol. Phvtochernisrry 13, 7 15-721.

Wheo tobacco leaf extracts are treated with phenol, ca 2i% of the ribonuclease @Nase)
.rii"i,y turri"o and caq be moasued when the pheuol is removed' Aft€r purification, the

.oi.r"it iN""" i" i"activated by phenol; this sugg€sts that tobacco leaves contain Eaterial that
pi"i."t tfr. nN"".. phenol-resistant RNase may be ooe of the TMV-RNA inactivating systems

pr€s€nt itr phe[ol extracts of tobacco leavos.

6.16}vtruN,B.J.(1974)Nitritereductioninleanres;studiesonisolatedchtoroplasts.
Planta 116, 187-196.

Chloroplast preparations from spinach leaves contaiaing a high perceutagE of intact cbloroplasts

*".i dp.ufi .f tght dependeni aitrite reduction at rates around 9 r"moumg chlorophylUhour

i.; p.;;d" up to 
-50 

minutes. This reduction was inhibited bv DCMU but unaffected bv utr-

"Lrif"r" 
of dmtow"tt"ric phosphorylation. Nitrite reduction was not accompaDied by th9

itoiit lo."tti" .totution of oiygen probauty b€caus€ nitrite or some compound derived from it
ini,iU[.a o*ig"" ruolution. TfiJdisappearance of ni6ite was accompanied by an approximately

stoichiometric formation of r€duced nitrogpn.

6.17 (NoRRrs, R. D.), LE^, P. J. & FowDEN, L. (1973) Aminoacvl-tRNA svnthetas€s in
iiticu- aestir*i f,. Ouring s€ed developEetrt and gprmination' Joumal of ExPeri-

mertal Boraty A, 61fi25.
changes in the level of total and individual aminoacyl-tRNA synthetas€ activity in the various

tissuei of wheat (Ttiticum aestivum L.) were fotlowed by the ATP-pyrophosphate (ATP-PP,

exchange procedure throughout seed maturatiotr aod germination'- 
6-,Iliig roa a*"lopment the total syuth€tas€ activity in the endosperm increased up to th€

Sttr weetl after fertitisition and thereafter decreased rapidly. Ov€r the same p€riod, synthetase

""tlrity 
io the testa-p€ricarp decreased markedly, whilst the aclivity in the developing embryo

in"a""""A. f-1""y of-the individual sytrthetases conforoed with this general pattern although

there were several €xceptioDs.-ff' t"tui synthetase^ activity of both the coleoptile aud.coleorhiza (root) increased rapidly

a*i"g tfr" nt"i t*o a.y. of germination whilst the total activity of th€se e,zymes in the scutellum

r"-uii"a 
"o*t"",. 

eft". - ioiti"t iDcrese on g€rmination' amitroacyl-tRNA syothelaT

"aiiritfir 
ihe testa-ale,rroue layer remained aklost coostant until most of the endosperm had

Ui- ,iig*t"a. With a few exceptions the relative levels of individual synthetase in the various

ii"tro fua oot 
"t -gp siElificaotty dudng s€ed maturatioD or germioation'

6.18 PERpoINr, w S. (1973) An N-acylamino acid acylase from Nicotiola tabqcum le,ve6'

Phy tochemisrry 12, 2359-23@.

An N-acylamino acid acylase was partiatly purified from tobacco (.NFotiana 
'abacun\ 

leaves

"iiU 
*-i of it" p.op"rtii" .rr aesc.iU"a. It hydrolys€s N-acetyiarginine, N-acetylmethioiine,

f.i-"otyf"yst"i"e i"a to a lesser extent N-formylmethionine. It do€s trot apprEciabty hy&olyse

i.f-iormyt-peptiaes aua is therefore udikely to be involved ia protein slnthesis'

Plant Pathologl DePartment
THEsrs

7.1 ADAMS, M. J. (1973) D€velopmeot and infection of lenticels on potato tubers dudng
gxowth and storagg. Ph.D. Thesis, LDdon University'

GENERAL PAPERS

7 .2 HrDE, G. A. & CoRBrrr, D. C. M. 0973) Controlling €arlydeath of potatoes caused

iy Aaerod"ro rostochiinsis a\d Verticill m, dohkoe. An'uls of Applied Bioloey 75'
461-462.

7.3 llnsr, r. M. (1973) A trapper's lite. Trotactions ol the Britith Mycobgicql Society

61,205-213. 
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7.4 Ilnsr, J. M. & HD4 G. A. (1974) A way to better $atcxs? Arubte Fdrmine,
January 1974, pp. 4l-45.

RxsARcrr PApERs

1 .5 (Crums, R. H. A-, Coclm.lc, E. C.) & K^ssANE,8. (19j2) Infectiotr of tobacco mcso-
phyU protoplasts with tobacco mosaic virus. lownal of Gercrat ltirotogy 17,2g9_294.

Isolated protoplasts from healthy tobacco mesophyll tissue were infected with a Rothamsted
culturp of the common strain of tobacco mosaic virus. The average yisld of virus/iDfected proto-
plast was estimated at I.4 to 5.8 x 106 particles, which was almosi as much as fou,d i'-intact
plauts. virus titre was ass€ss€d by iqfectivity assay, eloctron microscopy and serological
techniqu6.

7.6 (Colrrrs, R. H. A., CrcKD{o, E. C.) & Krss^}.rs, B. (1972) Infoction of protoplasts
from yeast with tobacco mosaic virus. Natwe,IondonN,/6A_W.

Egtal vohtrc of Soccharomyces cereviside protoplast suspension and purified TMV suspeosion
(25o pglnn were mixed and kept at 28'c for 90 minut€s. After removat of unadsorbi virus,
ycast protoplasts werc incubatcd for various leugths of tiEe, extracted and infectivity assayed
by l€sion counts on lvrborriznz tabacum ot xa\thi. Nt r two to tfu€e hours incubatio4 infectivity
had deqcase.d below the lwels fouad in zero time samples. The maximum nurnber of lesions wai
found afier 1 7-Z hours iftubarioo. Infecrivity declined to approximately $ % of th€ maximum
in th€ 35, ,lE aqd 72 hour samples. IDfectivity assays of lo.f;ld dilutions of zero time exaacts
indicated that an inhibitor was pr€sent.

7 .7 GBsoN, R. W. (1974) Aph.id-trapping glaudular hairs on hybrids of Solanun tuberosun
a d, S. be halkii. Potaro Retearch 17,2y31.

The foliage of hybrids of S. tuberosurn cv. pe'tland Crown and. S. befihaultii bore foudobed,
glatrdular hairs which, when ruptured by aphid movemeots, rcl€ased a sticky substa'ce whic(
glued the aphids to the plant. The transferenc€ of this property makcs it mo'€ wonhwhile tcsting
as a means of decr€asing the spread of aphid-bome viruses.

7.8 cEsoN, R. W- 0974) The induction of toproll s)dlptoms on potato plants by the
aphid Macroiphwa euphoftiae. Amals of Applied Bioiogy 76, 19-26-
(For Summary see No. 10.38.)

7 .9 Go\TR, D. A. & KAssAI-'$, B. (1974) Evidenc€ that a compotrent other than the virus
particle is n€eded for aphid tmnsmission of potato yirus y. Wroloey 57,285_2g6.

Lphids (Myzus persicae sulz) did Eot transmit potato yirus y after probi'g into purified virus
preparations, but did if thes€ preparations werE first mixed with extracrs of infected plants from
which all- potato virus Y particles had been removed by centrifuging. The same Lntrifuled
extracts also 'helped' aphid transmissiotr of potato aucuba mosaic virus.

7.10 HrDE, G. A., HB.sr, J. M. & Srror,arN, O.J. (1973) Effects o f black sc\tf (Rhizoctoda
rol4r,i) oo potato€s. Amals of Applied Biology 74, 139-148.

King Edward and Majestic s€ed tubers, selectcd as .clean' (macroscopically slmptomless),
mod€rate and severc according to the extent of black scurf, were ptaoted in neli eipea."nrs ii
Rothamsted b€tween 1964 and 1968. soed iDfecrioo sometimes dilayed plants emergiog but did
not affect final plant populations. Crops from severely diseased seed fielded, on averi g;j )lless
than 'clean' tubers (KiDg Edward G8 f less and Majestic 0-201 ress). seed infection afiected
tub€r size distribution; compared with 'cleau' seeq sererely infecied King Edward seed yielded
slightly morc chats (< llin, 3.8 cm) and 1.5 ron/aqe (3.8 r/ha) less large tuben (2+_31 in, 3.7+.3
cm). The efrects werc similar with Majestic although difforences were smallei. ifowcver, total
yields f.om dis&s€d stocks (uns€lected) seldom differed significantly from the .clean, iubers
selected from them. crops from moderately and severely dis€ased s€ed had more corticium on
stems and black scurf on tubers and usually las Oosporo pusrl/azJ thau from .clean' seed.
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7 .ll JArcs, M., KxNrEN, R. H. & WooDs, R. D. (1973) virus-like particl€s associated with
two diseascs of Colocqiia esculenta (L) Schott itr th€ Solomon Islands. touaal of
Genarul VhologY 21, 145-153.

Bacilliform virus-like particles of two sius arE fould associated with the dis€ases 'Alomae' and
agobon' of Cob" ioirczlezra in the Solomon Islands. Neith€r kind of particle was traDsmittcd

mechanically or by aphids. Thc smaller particles were similar in size and_shap€ to cocoa swoll€o-

sto"t ri.* ina.""iu.ea 125 x 28 to ,9 nm in negativ' stain. In partially purified preparations

thch sedimcntation coemcient was 2855. In thin sections of tliseased c. esculenta they w€re

found in thc cytoplasm of phlocm sieve tubes loosely aggrpgated with amorphous matcrial, or
p."rc4 a"*t1,, but haphazardly, in bundl€s. The largcr particlcs were fouad in sieve tubcs'

*-xrioo celis and mesophylt. They measured 300 to 335 x 50 to 55 9m and in trsDsvenp

s.ctions snowcd three electron-dense layeis, a ccntral cor€ about 9 nm in diameter, ao inncr
anoulus approximately 28 om thick and an outer annulus 3 to 5 Dm thick. Largp particles u/"re

found in 1tri" pcrinucliar space but uot within the inner nuclear membrane; tlrey were associated

with 'viroplasms' and occurr€d commonly in D€mbrancbound vesicles. They appar€ntly

matured by budding from cytoplasmic membrancs.

7 .12 JBIKYN, J. F. & PREW, R' D. (1973)' Activitv of six fuDgicides aginst cercal foliaep and
root dis€ases. Amals of Applied Biology 75,241-252.

Dudng 1970 and l97l six systemic fuDgicid€s were compared- as seed dressings and sprays

aeainsl fo6agp and root diseas€s of cereals. The fungicidcs difrered gready in effectiven€ss

"LUtt -itOerr, loose smut, rusts and ey€spot but none controlled take-all. Efrecs were also

noted on germination, seedling growth and leaf-surfacc micaoflora-

7 .13 JEx.rKvN, J. F. & PREw, R. D. (1973) The effect offutrgicid€s otitcidsrtcc of Sporobolo-

^y""t 
ipp. arrd Cladosporiun spp. on flag l€avcs of winter whcat. Amals of Applied

Biology 75,25!-256.

Sprays of benoDyl, thiophanate methyl, 'NF 48' and captafol considerabty decreased incidenoe

oi Sporoblomyces spp. and ClodosPoium spp. on flag leaves of winter- wheat' 'BAS 3170 F
afreciee both genera but much less. Tridemorph and triforine had relatively little effect on
Sporobolomyces spp. but tridemorph did decrcase Cladospotium spp' 'Sandoz 52.133' aff€cted

or/,y Cladosporiwn spp' and ethirimol affected D€ith€r gEnus.

7 .14 KrssANrs, B., WErE, R. F. & WooDs, R. D. 0973) Cenetic complementation between

middle and bottom componeDts of two strains of radish mosaic ti,'w. townal of
General Yirobgy 2O, n7-285.

Kale virus (K9, tumip virus G{A and radish mosaic virus (RMD are slightly related sero-

logically to ;owpea mosaic virus. Purified preparations comprlse, top' middle and bottom com-

oo-nents. of whiih oaly the last two contail nucleic acid. Tlre nucl€o-protein components of €rh
,i-r *.." separated by centrifuging twice through a sucrose gradient in an MSE BXIV zonal

rotor. Som€times this was fotlowed by centrifuging to equilibrium in a density gradient of
rubidium bromide. Neither nucleoprotein compooent was infectivc along but infectivity was

rostorcd when each was mixed with the other component.
Mixtues in which the two coBponents came from differeot viruses were infective only wheu

they wsrE made with Kv and IZ. serologically tb€se two Yirus€s arc mor€ clos€ly rclated than

either is to RMV. KV differed from llz by two characters related to the coat protein. Kv panicles

regularly formed agSrcSates of 12 particles and contained antigens that were not pres€ut itr [Iz.
Si;gb lesion isotates fiom mixtures of bottom compoDent from one strain and middle com-
poient from the other did not form agg€gates and lacked the antigpns ges€Dt in Kv' Like
iowpea mosaic virus, Kv and Hz each have two coat ploteins, and our results can be explained

if 
"i"t, 

of tt" four virus components codes for a different coat protein. Thercfore, the coat

protein of the virus is coded by the nucleic acid of both middle and bottom components'

337

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-1-130 pp 23

ROTHAMSTED REPORT FOR 1973, PART I

7 .15 +qy, Jt (1913] Tbc air spora of a portuguese cork factory. Annals of Occupatlonal
Eyeienc 16 D-123O.

Cork panicles and fungus spores were colnmonly airbome in a cork factory in portugal where
some workers suffered from suberosis. Wherc cork was being handled and shiped fuagus spores
s/qe usually morre courmon than cork particles. Itr a warehouse (fundao) where 

-cor[ 
had

moulde4 up to 54 x 106 spores/m8 wcre gcneral in the air, but workers handling the mouldy
cork wer€ expos€d to as many as 128 x 106 spor€s/ms. Cork particles wer€ most common close
to cuttlng and sanding m,chines, but seldom cxceeded 2 x too particlesTme air. Thc most
abxndant species w(jre Penicilliton freqr,"zr4nr W€stling, p. granulaton Bait., ,lpt arocladiun
a/6zz (Prcuss) W. Ga;lns, Monilia sirophilq (Mo!t.) Sacc. and Maco r plmbeus6o.,pfrequentaas
w€s common everywhere iu the factory and mostly iD units small enough to penetrate iato
alveoli.

7.16 L^cEy, J. (1974) Moulding of sugar-cane bagasse atrd its prcveotion. lrual o/
Applied Biobsy 76, 6176.

When fresh sugar-cane bagasse containing about 501water aod 3/o sugu was baled and
stacke4 it quickly h€ated to over 50"C and remahed hotter than 4O"C for SO days. The residuat
sucrose was utilsed by microbial growth and the conteot of fuagal, bacterial and actinomycete
sporos increased to Eore thaq 108/9 dry wt, The spores in heatod bagasse were mostly of thermo-
qhilic actinomycet€s and fimgi, and included two actinomycetcs implicated ia bagassosis.
Thermoqctinomyces $occhori u:anrrd, in 40 f of samples examined, some of which lelded up
to 5 x 106 colonies/g, while T, wlgaris occurred in 80% of samples, but these rarety yieldea
more than 105 colonies/g, Other organisms were celluloMc and caused fbrc deterioratiou.
Heating ant moulding could be much decreased either by dryiDg to about 25% water cotrtent,
which halved the sporc cont€nt after storagg mostly at the expense of the actiaomycetes, or by
adding 2% by weight of propioqic aci4 which decrBs€d the sporc content to 4 x 100 spores/g
or l€ss eveq after 18 Eonths' sioragp. Sometimes addiog only 0.61 of propionic acid o; Z%;f
propio-nic acid applied as a 50 % aqueous solution had a similar eff*t. treaiment wittr propionic
acid thus decreascd the deterioratioo of bagasse, permitted its storage between harvesis and
prEveNrted the hazard of bagassosis to worken.

7 -17 Mtr NE, R. G. (1972) Pseudocrystalline bodies iD the chloroplasts of isolated proto-
plasts and of iucnbated l?zf drs(F- Botdnical Gqzerte 133, 4y'|l-@,.

Ragedi, Weintraub aDd L d€scribed 'ps€udocrystalline bodies' in chloroplasts of detached
Nicotiarw glutinosa le,yfs that had b€sn kept under natural illuminatioo for several days with
their petioles in water. Similar structurcs are rcportcd from protoplasts isolated from 6bacco
leav€s and from tobacco leaf discs float€d on water.

7.18 hARso\ V., BRowN, M. E. & HoRNBy, D. (1973) Sosre obserr.ations on microbial
populations and nitrogpu in soils infested with the takc-all flrLgos. pesticide Science
4,39719E.
(For summary see No. 4.7.)

7 -19 PLUMB, R. T. (197a) Properties and isolates of barley yellow dwarf d|ts. ,lmals of
Applied Biology 7t, 21-25,

Barley yellow dwarf virus is p€rsistently tra,smitte.d by a number of aphid species of which three,
Rhopaloiphton podi, Sirobion avenoe aad, Metopolophhht dithodum, are common in most years.
OtheL aqhils may.be locally important. Isolates of the virus differ in their virulence and geo-
graphical distribution aod are not traDsmitted equaly weu by all aphid vectors. rsolates with
similar properties are grouped into strains according io their tansmission by vectors and their
s€verity. changes in saain aud aphid occrrnence from year to vear alter the incidcnco of virus
apd its effect on yield.-Th€se chang's emphasise the need for deiailed knowledge of cereal aphid
biolog and cpi&miolog of BYDV beforc effective control catr be us€d-
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7 .m PLUMB, R. T. & J^[rEs, M. (1972) Virus aggegates and lin-whe€ls in plants iofectcd

with mite-transmitted ryegrass mosaic virus. Jownal of Genctal yitology 18' 4@411'

Electron microscopy of ryegrass mosaic virus inf*ted, hlium multilorwn and Avena sqtiva

io"es trto*.a aggegatid o] 
"irus 

in some tissues although a few una8gr€gated particl€s oc-

currea in some &tt". Most virus particles werc rcstricted to the mesophyll tissue and were nev€r

,""o io 
"ascutu. 

tissue or adjacent cells. Infected cetts became vacuolate and degeneiate.

Sotio* A* showed frequeni pinwheets and taEha cell inclusions, indicalin& at least in its
uit .ot u"tr.a effects ol infectcd cells, that ryegrass mosaic virus showed affilities with the

;Ao-;; Y GvY) group. The sienificaac o! the above obs€rvations are discussed in

[t tioo to tn" a"'nttioo and d€limitation of the PVY group, and it is concluded that, although
pinwtrirs remain aiagnostic for hfection by virus€s with elo_ngated particles, other characteristics

6-tfre ritus, opeciatl, the vector' may not correspond to those associated with the PvY group'

Specifically, pinwheei iEclusioos need not necessarily be associatcd with ao aphid vector'

7 .21 Rawr-trrsoN, C. J. & (M^ctEAN, D. J.) 0973) Virus-like particles in axenic cultues of
Puccinia grominis tritici. Trb\sactions of rhe Btitith Mycological Society 61, 59O-593'

puccinia gfaminis Pe,:,. f. sp. ,r,7rci Erikss & E. Hentr. often fails to grow in axenic culture from

ur"ainiotiore", .nO isolates of this fungus which do grow may produce a range of very different

*ionio.' A range of variaots (VlA [senescing]' VIA [non'seDescing], VlB, VIB/S, VlB,ry"
vla, v2A, v2B;v2c, v2D, v3A, v3B and v7) which arose spontaneouslv from race 12G

eNZ+, Z [aA tin maintailed in culturc for up to five y€rs. They were either mono or dikary'
otic ani differed in growth rate, morphology, textue, pigmootation and mode of senescence;

variants also diff€rEd in pathogpoicity on wheat, The cause of the differcnc€s is uDknowD. but as

,o-" o,"r" similar to difierences attributed to virus infectiotr, we examined thes€ cultur€s for
virus particles. Isometric viruslike particles (vLP), c, 38 nm diarne_&r were s€en in extracts

from every variant except from comptetely s€nesced colonies of VIA lsenescing] and were

ioot a i" tt e 
"ytoplasm 

of hyphae. Most VLP in mycelial extracts, and some in the s€ctioned

hyphac, were'empiy', presumably empty protein shells. Th€ yield of VLP was small (estimated

ui b.f oig/fm g fr&tt mycelium) so it has been difficult to characteris€ them fully. Their s€dimen-

iutioo ,}m"iiot, (s'20, w) were 1105 and 58S' but thrce components separated in ca€sium

chloricle ancl rubidium bromide with buoyant densities of 1.31, l'3o and l'29 g/cme. similar
vlp were found in mycelium and uredinioepores of an English isolate of rust (iace 2l) whose

urediniospores, like thoso of rac€ 126, infrequently grew in axenic culture'

7.22 RAwm.IsoN, C. J., HoRNY, D., PEARSoN, v. & CARPENTER, J' M' 0973) Virus-like
particles in ihe take-all fuagts, Gaeumannomyces graminis. Annals of Applied Biology

74, 197-209.

Isometric virusJike particles (vLP) measuing 35 nm and 27 nm occurre.d in cultuled mycelium

of Gaewnonamycei graminis va. t lici and G. graninis v?rt. arenqe. These VLP ha4 respec'

rivelv sedimentaiion coefficieots (s'20, w) l48S and ll0S and ult.a-violet absorption (maximum

ieO iq -l"i-um 24O trm) tvpical of nucleoprotein (A260 :280: l'6' A260:24O: l'2)'
p."p".utioo, of the 35 Dm particles had two major and onc mioor componont in caesium

ctrl6riAe, ana ZZ nm particleJhad two compone,ts (buoyant densities 1'37, l'36, 1 30, 1 35 and

i.is c/cmt .esD€ctiveiy). Preparations of the 35 nm particles or 35 nm plus 27 om particles had

on" iajor proiein sp€cies with estimated molecular weight 70 000 daltons'

fne jS nh VLp were ab,sent from 1l isolates of G. I'ra',,ln,J var' 
'ri'tbi 

from first cercal crops

afterialiow or non-susceptible break 6ops; two of thes€ contained the 27 nm pa icles' More

than half of la5 isolates, irom c€reals after 2-12 cons€cutive susceptibl€ qops, contained either

3inm or 27 nm 11p, vlp were not con6.D.d to G. g/arnp,J isolates from soils exhibiting 'take-

uff 
-Gfi"J 

nor consistently associated with weak pathogenicity or with isolates of unusual

*1*ttr.r"orpf,ofogv, pigmiotation, lysis or readiness to form perithecia' Isolales with one kind

;i;;i.i;il;r#;tli iore pattrogenic and those with both kinds less pathogenic thao isolates

*l iori vlp. rf," proportion of isolates with 27 nm and 35 nm particles increased progressively

i, *-pf*?or" aifi"",i t cons€cutiv€ ,ops during the first nine years ofcropping, then decreased.
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Isolatc did trot gain or loce VLP during infccrion aod re-isolatiou from whcat sccdlings Brown
in sand-

Four 'infccicd' isolates werp ftred from WP eithcr by c'ulturiDg ascosporcs or by growing
hyphal tips €xsis€d from colonies kept Dcar their thermal drath poiot. Bo& Wp appearcd in
c,ultuls which had uDderEo[e a.naslomosis with inf€ctcd isolatcs.

7.23 S^rraror, H. S., MtrNr' R. G., CooK, S. M., GBES, A. J. & WooDs, R. D. (19?2)
Broad bcan wilt and nasturtiuE ringspot viruses are rclatcd. phftopatt@logische
zeit schrift 76, 158-165.

Thcrp have beeil sevcral rcports of virus€s being isolated in different parts of thc world from
nasturtium plaals (Tropaeolrai najzs L.) showing mosaic, mottling and ringspot symptoms.
Thege include nastunium ringspot virus, Dasturtium mosaic virus and Ringmosaik-Virus der
Kapuzincrkressc. All had moderate or widc host ranges, wer€ inactivatcd in sap at 50-5o.C in
l0 minutes and werc transmitted by sap inoculation and by aphids in the ooE-persistent llxmn€r.
There haw b€eo no reports of the morpholosr of the particles of these viruses nor werc antisera
prepar€d against them, and all pxcept one of the original isolates have b€en lost from culture.
However, nasturtium platrts stlowitrg ringspot symptoms arc widespread in Europc aDd a virus
was isolatcd from oasturtium plants near Botrn, West GermaDy. This virus had all the known
properti€s of nasturtium rinespot virus (NRSV) and has been shown by A. F. Muraot to be
clos€ly serologically related to parsley virus 3 which, in tum, is erologically indistinguishablc
from the prcseDt cultue of NRSV isolated by Smith in 1950 and maitrtained by thc John Iones
Itrstitute.

Preliminary t€sts suSgested that our virus was r€lated to broad bean wilt virus, which is fould
in Austr&lia and Japan. Further experiments showed that NRSV atrd broad bean wilt virus
(BBWV) arc closely siBilsr or the same.

7 .U Wr rE, R. F., Kxsrms, B. & WooDs, R. D. 0973) Isopycnic bandiug of straiEs of
radish mosaic virus in rubidium bromidc solutions. townzl of General Y ology 20,
3E7-389.

Strains KV and HZ of radish mosaic virus wben centrifuged to equilibrium in caesium chtoride
gave four bands, although they have oDly two trucleoproteiD compoueDts. However, when
centrifuepd to equilibrium in rubidium bromide, IIz gave only two m4|or bands and KV gave
thesc and several extra small batrds, pr€sumably because this strain contains aggregatG of 12
particlcs derived from all three componqrts aod ther€for€ having differcqt deEsities from the
nuclcoprotein components.

N€ustolosr DeputEent

Boor
JoNEs, F. c. W. & roNEs, M. G. (1974) Pests of feld cro2s. 2nd Edition. London:
Edward Amol4 450 pp.

TIrsIs
KrRRy, B. R. (1973) PopulatioD studi€s of the @real cyst-ncmatode, Eeterodzra avenae
Woll. Ph.D. Thesis, University of Reading.

FILMS

NIrrM N, P. S., Doxcrsrzn" C. C. & Drn,r, P. J. (1973) Inlection of cbver by raot-
aodule baaeria. Irndon: British Film Institute.

DoNc sIrR, C. C. (1973) Thcraffomyxa weberi (Prokomyxida). Goettingeo: Ency-
clopaedia Cinaratographica- E.I34.
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GENER L PAPETS

BRorm-ow, R. H. (1973) Breakdown and fate of oximccarbamate nematicides io

crops aqd soils. Atnsls of Applied Biology 75' 473-479'

C.oRBETr, D. C. M. ( 19f,3) Pratylerchas CoitnPnwedrt Institute of Helmi"'
thobgy.' Descrtptions of Plortt-pqqsiric nenatodes' Set 2' No' 25'

CoRBErr, D. C. lvl- & CrARr, S. A. 0973) Surfacefealurcs-o-f thcbad t! Prutvlenchus

":pi.- si""iii*iiti"r"t tongress of Ptaat Pathologv, Minnesotd UsA' Abstruct

No. 393.

HDE, G. A. & coRBErr, D. C' M. 0973) Contrilliog earlydeath of potato6 caus€d

;k;";;d"r" iostochiinsis zrid y;dcitli.on dahliae- A'uak oI Applied Biobgy 75'
46t-42.

HoopER, D. J. (1973) Longibrus elongatus. Conmo-N'ealth^Institute of Hebnia-

ihology.' Descriptiotrs of plonrPorctitic nenarodet. Set 2, No' 30'

HoopBR, D. !. (1973\ Ditvletchus dzsrrucror. Commonwealth Institute of llehnin-
thology.' DescriPtions of plont-I@rasitic ,E rurodaJ. Set 2, No' 21'

8.9

8.10

E.1l HooPER, D. r. (1973) Id€trtification of lo,aldona aBd Poaloryifurut s@ies foun! i1
G SA;rn Isles. Itr: The Longidoridae *orkshop Man:el, Asaciation of Applied

-aiot gitrr, N"."totogr Group, pp. 1l-36, Hsrpen&n' Rothamsted exp' sto, 70 pp'

E.l2 HooPER, D. J. & (SounrEY, I. F.) O973) The Longidoidae' Ibidem, pP' 3-lo'

8.13 Joxrs" F. G. W. (1974) Backgroud to biological mntrol-of rematode p€sts' In:
a;lrcy * pest ord diease citrol. Ed- D. P' Jones & M' E Solomon' Brr?rsi

z"otiet"a iy^po"iu-, Oxford. Bla*well Scientific Publicatious' pp' 249-268'

8.l4sToNE,A.R.(|973\Ile,ercderupallido.Cotrnanweakhl,lslituteofllel,ninthology.
Descriptions of pl0nt'parasiric ematodes. S€t 2, No' U'

E.15SmNE,A.R.(1913)Eetetodcrarostochiensis.Conntonwealthl\stituteofllehnin'- 
tholo;y. Desciiptions of pladt-I,ardsitic ,Ena,odes. Sct 2, No' 16'

8.16 WI rErc D, A. G. 0973) Control of cyst-nematob (Het*odua spp') by organc
phosphates, oxirD€carbamat€s and soil fumiSaDts ' Anrub of Awlicd Biologf 75'
43H53.

8.17 wHrrErcAD, A' G. 0974) Neinaticides for tempsrat€ ctops' Proceedings of th' 7'h

irtt*ttt t^"iti"W orA Fungicide Confetence' Briehton (1973) 3,951962'

RTSEARCH PaPERS

8.18 CL Rx, S. A., SI$PIaRD, A. M' & KEt'c{oN, A' (1973) Spicule structure in soEe

Heterodera spp. Nernatologica 19 , 2,42-U7 .

obs€rvatioos on spiqrle structure of I 1 srxIri(s of Eeterodera confirmJd that the spicule tips of
-tt. t'it"ira"rA i*" basically bi6d whereas those of 1L (Globodera) werc single. In all specir:s

il;';;-;; ilt pores itose to each spicule tip' s€ctions thrguqfr thc spicules shorrcd

iilaittci c""t"i"ea . 
-largp 

rc."e x'hich taperrd towards the spicule. tip wher€ tvro den&itic

"f"a*d 
*"* associated with the pores' Tt" iotolotkiog wings of th€ spicule blad€s form a

ilfi;*rtlu;r* G;ugh which sporm can be transferred wheD spicules arc ils€ned irto the

i;il;;;G;d. In mating, the spicules probablv also have a sensory function'
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8.19 DoNcrsrrn, C. C. 0973) Eeteroderu rortochiensis (Nenatoda). Egg harch. Goefi-
ingen : Encyclopaedia CinematoSraphica, E2035.

Heteroderu rcsrochiearis larvae in their eggs respo'd to potato-root exudates by incr.asing their
locom-otory_ activity and producing-gland secreiions. Emergence from the eggr is Uy 

"rriilg -exit slit wilh the_mouth stylet. In the anificial iatching stimutant, sodium netavanadate, -ovic
larvae perforate but do not cut the egg shelr with the siyret; tne sreti sortens atra ",.*d; i;
by the larva rupturing it. The proc&sses are illustrated bi 6tm.

8.2O DoNCASTER, C. C. & Srvuoux, M. K. 0973) Egg_tra$port iD the genital rract and
egg-laying by Aphcleachoid"s blastophthotus. Nenatotogiia 19, 37g-38E,

ln A. blastophrhorut ova are moved_dolllo the ovary by their growth and by the kneadiug actioD
of body-wall muscles. Oace the shell,is formed, the egg impeao rn no., oi nuia grt 

"oO-rt"rinewall tissues resulting in a net transfer of fluid tissues forward and a co.responding backward
dilplacement of the egg. Eggs wer' usually laid from the uterus but sometimes froil tt" poci
vulval sac. Contractiou of the somatic muscles increased thc body press"rs whict forced thi eslg
through the vagina and vulya as they-were opened by tt 

"i, oom muscles. When,p"*s 
"iunconstrained they are basically spheroidal, but io the ;terus they are comgessed into stacks of

discs.

8.21 DoNCASTER, c' c. & sEyMouR, M- K. (1973) Exproration and serection of penetration
by Tylenchida. Nenotologica 19, 137-145.

Filmed o_bserv_ations of 1l tylenchid species.show the same basic pattem of b€haviour loading to
feeding. simple sequences of behavioui initiated in respons€ to siimuti lead to egg-hat"dt;;d
host pqretration. searchiug behavior.', stimurated cnemically by a host, incluG loco;;tioD,
head Eovem€nts and probi,g with the styret. It found favouiabie, the ceil surface is penetratd
by stvlet thrusting, during which the body and head are held irnmobile and the lips ire pres
against thc.surface. o! a food-celr, feeding follows. In cutring an ap€nurc, styret thrusting results
in a slit being formed tbrough which the nematode then passes. 

-

8 -22 (MAu, V. R.) & HoopER, D. J. (1974) Okxlrvatiorrs ot langidorus euonymus n.sp. arrd
Xiphinena yuittenezi Lstc et ol., l9@ (NcNratoda: porytaimiaa) associatd with
spindle trees infected with euonrmus mosaic virus in czecloslovakia. Nenatotogica
t9, 459-4et.

Around Bratislava Irngidorus euonymus o.sp. is found with Xiphinema vaiflenezi in the rhizo_
sptrcre of Euonymus europoeus which is often infected with euonymus mosaic viru s. t- 

"iony,rusn.sp. r€sefirbles r, c/oreloagatus an.d. L. cohni but has a much shorter odontostyle than eithei and
a fatter body thatr Z, corzi. It also res€mbl,,, L. yiieocola bul has a more offsei lip region, shortei
odontostyle and r.latively longer femare tail. It is largpr than r,. ortenuorus atdiL. e-loagatus aad,
has a more offset lip rcEion tha\ L, elongal,,, and a wider and more bluntly rounded f;mab tail
than either of these speci€s, Juveniles and femara of L. ewnymus acquir€d EMv from mecha,,ic-
ally iDoculated cucumber-plaDts and transmitted it to hearthy cucumLr-plants but juvenires and
fenrales of x. vrittenezi fiilea to do so, z. euonymus w.s not n"otoiity responsible for rhe
incidence of EMV oo spindre trees bocause the fu.,gts orpidiun brassicae. th;t transmits this
virus was pres€nt also at most sites.

8.23 SlEpHrRD, A..M., CLARK, S. A. & KrMproN, A. (1974) Spermatogenesis and sperm
ultrastructue itr some cyst aemztodff,, Eetercdcra spp. ttleiatotogicd f9, 551_564.

In both round and lemon-shaped species of cyst-nematodes, the early stages of spermatogpnesis
were. completed itr rhe_ fourtt stagp larva and no further cell Orisions to-ot pta& after tine Ust
moult. only spermalids and spermatozoa were pres€Et in adult males; in old males ttre wtrolegonad was 9tupr{_by matgre sprm._Heterodera sperm resemble orirer nematode sperms in
some rcs_pects 

-but 
differ in othen, notably io poss€ssing a layer of cortical _icr*trUjo ti"iog

the whol€ surf,ace of the sperm, including the pseuao$Aia ana nopodi. Io ,ound.y.t ,smul
todcs the coqdensatiou of the syrrm nucleus changi several tir"o a*iog spemriogencsis and
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insemination. In lemou-shap€d syst-DcDatod€s the nucleus do€s not pass thrcugh the 6l1ely

rt -ara pU"*L tt 
" 

testis, a difierencs distinguishing the two mein groups of cysGDeEatodes'

8.24 SroNE, A. R. & wtru Ms, T. D. (1974) The morphology.and-soluble protein electro-

iiirdi ot Xeteroa"ra averue pathotvpes. Anaals of Applied Biologr 76' 231-236'

Exa$inatiotr of the larvae, females and cysts of pathotlTes 1 and2 of H' averue failed to retrcal

alif"r".*a-tfr"i *.ta U useA to distinguish between them, nor were usable differ€nces iD the

.of"Ui" ptoi"int ttt*ted by electrophoresis in polyacrylamide gels' Evidendy both pathotypes

belong to the ssme spocies.

a.25 WEBB, R. M. & CorBErr, D. C. M. 0973) The effect of 
-phorate 

oD neEatde popula-

tions in wneat grown continuously in ploughed and uaplouglod soil' soil Biology &
Biochemistry 5, 581591-

Phorate granul€s applied to soil in autumn before planting and again in spring decreased the

no-*.r-"iiroryfiriclrlj spp' in roots of wheat aud in surrounding soil, and d€crEas€d the

"r-*^ .i.U oih". ,,ero"iodes, except Dorylaims, in soit of plougb+i and unploughed plots'

r;E;;i;rht;rh; spp. and Dorylaims weie moFe a!,d Paratvlenchus spp' less trumerous in

;i;;gil ;.i1. Grain yields aecreaseA atter the second wh€at crop, and the meao number of
mosinematodes decreased during the experim€nt.

E.26 WT TEEAD, A- G., TrrE, D. J., FR sER, J. E. & FRrNcH, E' M' (1973) Control of
pot to &ttjr"-"toa" , Ileterodera rostochieisis, in sandy, peaty and silt loam soils by

iazomet aud 'Telone' applied in difrerent ways' Amals of Applied BioloeyTS'251-265'

Dazomet or "Telone' conEolled potato cyst-Dematode, Eelerodcru rcstochiensis, as well when

.oJi"a to Dotato ridge soil in autumn as when appli€d to it in spring but dazomet was more

.Fti* iht "Telonc-'. Dazomet incorporated in autmn in ridgps of peaty loam greatly in-

creased vields of King Edward potatoes the fotlowing year and oematode multiplication was

gr"auiri6o".a c"-p;red with u'treated soil. Two equal drcssings of dazomet, one iocorporated
-n1rr" top *l er.ir, the other after ploughin& controlt€d potato cystrematode as w€ll as an

.ouivatent sincte &essing iocorporated afier ploughing, but inqeased yield of King Edward

,].u,oo .or"]m ,1t lo"i t*o arotiog" of dazomet, _similarly applied, controtled the nematode

LetGr than the equivatent amount applied as a single drcssing after ptoughing, and thc nematode

o"a *ot.off"a Uit Uy two large dressingS of dazomet or a combined treatment of dazomet and

'Telone'.

Insecticitle aril Fungidtle Deprrtment

GENBRAL PAPES

(CrfiRRsrr, J. M., PEREGRTNE, D. J.), ETIGRDGE, P., MIDD, A' & ftflL[Ps' F T' (1973)

rne asoects of the development of toxic baits for the control of leaf-cutting ants'

iicecdines of the 7th Interrarional Congress of the Internotiorul Uniott lor the Study of
Social Inxcts, Ionfun, Seqtenbet 1973, pp. 69-:15.

Dwoxsrmr, A. L. (1973) The biochemical mechanisms of resistance to ins€cticidcs

*tfr opecia reference to the hous€fly, Musca domcsticq and aphid' Myzus persicae'

PeEticide Scierce 4, 521-529.

Elucrrr, M. & JANES, N. F. (1973) Chemistry of the natural pyretqin!' lar Pvtethrum

-tt, iii i^""tiii*. Ed. J. E' casida. New York: Acad€mic h€ss, pp' 5G100'

GRAHAM-BRYcE, I. J. 0974) Ceieal s€ed dr€ssings, problems, and -progress' 
Pra'

iiiiiiiiiiit t t xi Insictic te and Fuagicide conference,Btishtoa,1973'3'921-932'
y3
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9.5 PcrrrR, C. (1973) Radioisotopcs to estimatc the dispcrsal ofins€cticides in the environ-
ment and irradiltiog t€chniqu€s for the study of itrsect Inpulatiotr s. t oc"eai,rgiiy
SJmposi:tlLo?. rte Use of Isotopes and Rodiatiott in Agiciltwe and Anina! I{usbind$
.Rerearc[, Delhi, Dcccmb€r 1971.

S^wrcK, R. M. (1973) Recent advaoc€s in the study of thc genetics of rcsistance io the
hoasefly, Musca donettica. pesticide Science 4, 50i512. -

SrElTNsox, J.-H. (1972) Ins€cticides and beekeeping io Englaod. Lecture to Central
Atsociatio,, of Bee-keepers, 9 February 1972-

9.6

9.7

REsm.cE PApEs

9.8 AR}rcp, A. J., NEEDS^M, p. H. & SrEvENsoN, J. H. (1973) A sef_powsred port8bte
insect suclion sanpler atrd its us€ to ass€ss thc effecrs of'azinihos *thy' and eniosurfan
on blossom b€etle populations on oil seed rap. Aruals of Apptied Biobgr TS,2-?-g_2r3

A new porla-ble iEs€ct suction sampler, powered by a sEall pctrol €oginc' is dlscribed, It has
Deen m use Ior three s€asotrs, atrd cxamples given of samples ta&en from oil_seed rape demon-
strate that the suction mcthod is more informative than visual counts or sweepnet sampling for
ass€ssing blossom beetlc populations.

9.9 (-B!c, M. M. H., Krr N, M. S., KEAN, N., FERn^r, S., Hossen, A., OsulM, M. J. A.)
& I,RD, K. A. (1972) cas chromatographic and radioo€tric itudy of the'behaviour
of CI{DDT otr Eustard plants under tropical conditious. pqkistan iout tol of Scicnrilc
ad Indqstrial Research lS,2m-226.

The bchaviour of a DDT emulsifiable concentrate sprayed onto Eustard plaots was examined
under topical conditioDs using chemical and raoochemical techniques. Thi steady loss ofDDT
from thc, surface of leaves, measur€d as surface radio-activity, was closely si-iiar to tne tos,
assessed by washing the insecticidc from leaves with hcxaue ana measuring it uy gas chromato-
graphy aod radiometry. About oDe-quarter remafued ou leaf surfaces two Oays 

-after 
spraying

aDd l€ss than one-tenth r€maiDed after teD days.

, After two-to four days about oDe quarter ofthe DDT had penetrated into leavcs, as shown both
by chemical aod radiochemical measurements of insecticide which could be ixtracted from
leaves after washitrg tbe surfaces with hexane. The amount of DDT in rhe plaut diminished wiih
time although radiometric assay indicated a fastor loss thau chemical assay.

- 
Most of the -radioactivity found appeared to be prcs€Dt as DDT althougfi there was gas

chromatographic evidence of some sligbt dcgradatiou of DDT. It is concluded that lo"s i""
mainly by volatilisatioo.

9.I0 DEvoNsmE, A. L. & Nrroxru, p. H. 0974) The fate of some organophosphorus
compounds applied topically to peach-potato apbids (Myzus persicae iSrfr.)l ."sisg"t
atrd susceptible to insecticides. perricr..re Science S,161_169.'

The jate o{ racldimethoate and [l€]parathioa after topical application to strains of Myzzr
,erricae resistant and susceptible to organophosphorus compouads was investigated. tn 4 houn
approxinately 65yo of the dimethoate 

-or 
parathion applied was lost from ttre aplias Uy evapora-

tion, and this limited the amount ava able for peneiration into the insect. onty appioxultety
!S'l of le dose applied 1rerctrated, of which i very small proportion was exqeted as E€ta-
bolites. There was no difference in the amounts p"olt-ting'ioto tre resistant 

"na,rr"ejiiui"strains, indicating that penetration was not a factor cont;bua;g ; ine ouservea resistanoe.
F*. +Aiogr emphasir that_evaporation from thc cuticle *o fi"uUy influ.n"" results when
us€cucrqes arc applled topically.
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9.11 Erllorr, M., FARNE M, A. W., JAN8, N' F., NmIr rd,P.H'&PtIJ'{ N'D.A' (ty'3)
Pot€ot pyrethoid ins€cticidcs from modifred cyclopropane acids. Nqtue, Lonfun 4,
4564s7.

Noy"l substituenE on the 3-position of the cyclopropane rinS of bioresmctbrin givc analogucs

that arE up to 2'? tim6 morc activc '9it!st insocts. Mamnalian toxicity is not influcDccd

ma*caty ty Oe ctrange in structurE; this fsct prompts discussion of the relative importatrca of
known routes of slctabolisE.

9.12 Eurorr, M., F^RNH M, A. W., I^NES, N. F.' NEEDH M, P. H.' PULMAN' D' A' &
SrEvN;N, J. H. (1973) A photostsble pfethroid- Narse, Iantun Uli. 169-170'

The casily synthesised mixturc of isomers of 2r-dimcthyl'3-(22-dichlorovinyllcyclopropaue
carboxylii acid contains tbc wry cfr€ctiye acid (tbs (+>rranr isomcr) discover€d prcviously.

Tne mixture (20: EO cts: rrarr) giv€s, with 3-phenoxybcnzy alcohol, an ins€cticidal ester,

XipC tl:, -"." ttablc to ligbt 8nd air rh8tr bior€smethdtr and pltsthrin I. The light-sensitive

epups in b;th the acid and thc alcohol sidcs ofthe molecule haw been leplsced by Eor€ stablc
group6.

9.13 El-u(rrr, M., FaRNITAM, A. W., JALrEs, N. F., NEBDIT M, P. H', PULI',AN' D' A- &
SrEvENsoN, J. H. 0974) NRDC 143, a morc stable pyrethroid. Proceedings of the

7rh British Insecticide ond Furtgicidc Conleretce, Brighlon, l97i' pp. 721-:l?3.

A rocently developed synthetic pyrethrcid, NRDC 143 [3-phenoxybenzyl (+>cit'tto"3').2'
dim€thyLi-(2,2-dichlorovinyl)cyclopropanc carborylatel is 10-lm tim€s morc stable itr liSht
lban pilvious pyrcthroids, is morc active sSBinst insects tban resmethrin, aud has low mam-
malia.o toxicity.

g.l4 Elucrrr, M., J^NES, N. F. & (SPANNER, J. A') (1973) The pFetbdns and related

compounds. XVIL Preparation of the iDs€cticid€ bioresmethrin (5-benryl'3-furyl'
nethyl (*Frrans-chrysanthematc) and related compoutrds labellcd with deutcrium or
tritium on the furan ririg, Pesticidc Scietce 4, A1-{81.

2-,H-5-BeDzyl-Uurylm€thyl esters exclusively are obtained from an exchange reaction of the
par€nt esters with deuterium oxidc and a trace of acid (n.m.r. and mass sp€ctromctric control).
3imit tty, o.itn triti"ted water, six ins€cticidal €sters of 5-benzyl-3'furylm€thyl alcohol give the

corr€sponding [2-8H] esters, €ach with specific activity of approx. 500 mci/mmol.

9.15 FaRNHAM, A. w. (1973) GeBetics of rcsistance of pyrethroid-selected housefries,

Muscs domestica L. Pesticide Science 4, 513-5?D.

Four r€sistance factors were isolared gpnctics[y from the lVPi strain of houseflies (Mzsca

domestica L,), .$ibich rrsists natural pyr€thrins, and were characterised toxicologically. The four
factors were:-pez, which reduces the rate of penetration of iDs€cticid€s through the cuticle;
kctr-NPR, a gpneral pf€throid rcsistaDce m€chanism unafrected by the synergist sesamex;

pp"rq a -""h"oism ofresistance to natural pyr€thdns that cao be suppressed by sesamex; and
-iy-ex, z factot rhat giv€s strong rEsistance to synergis€d natural py€thrios and to the new

iytrthetic est€rs, e.g. r€smetbrin, but little or none to natural pyrethrins alone.

9.16 GREENWAY, A. R. & GRFFr[rs, D. C. (1973) A comparison of lriglycerid€s from
aphids and their cornicle s€qetioDs. Jowrul of Insect Phvsioloey 19' 1649-1655'

Direct mass sp€ctroxoetry of extracts showed that body triSlycerides from 30 species of aphids

contained the-same fatry acid radicats, G Gexanoyl), Q -: c (sorboyl), Crr (myristoyl) atrd C10

(palmitoyD as did the comicle secretions, but in matry sp€cies lhe proportions ofhexanoyl and/or

ilLfmitoyt irigtycerides werc great€r in the body. When comiie secretions wete collected pro-

irotiu"iy * -* 
to Otut increasinely upon body fat rcserv€s' their composition chang.d gradually

towards that of the bdy exhcts.
All summer forms oi Myzus persicae had similar body trigryerides' even when selecte.d for

.oiatu""" to o.g"oophosphorus-imecticides, or brcd for tbree mooths on aD artificial diet' Th€
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composition of body triglycerides was also iodependent of colour in two aphid species in which
pink and green forms werc campared.

Body extracts contain enough triglycerides for their composition to be determined io siuSte
aphids and the use of body extracts allows examinatioD ;f aphids Iacking comicles and-of
specimeqs that do not give comicle s€crction becausc of low body tugor. Although, as io the
case of comicle s€cretions, the triglyceride composition of body exiracts was uot well correlated
with taxonomic positioo, body extracts provide a s€cond chemical characteristic that caD be
used to defioe a particular species-

9 .17 GREcoRy, G. E. (l 974) Neuroanatomy of the rn€sothoracic gauglion of the cockroach
Periplaneta omericand (L.). I. The roots of the p€ripheral nerves . philosophical Transac-
tiow of thc Royal Society of landon B Z6t, 4Zl-45.

The geueral neuroanatomy and details of the nerve roots in the mesothoracic gangliou of adult
mal€s of Periplaneta qrnericana (L.) werc examined using Bodian silver-stained-sectioos and
Procion Yetlow imprcgnation. G€neral structure of the ganglion is summarized and the basic
plan of its tracheation outlined. Frcsh d€tails are given of the s€yen paired longitudiDal 6brc
tracts and leq transverse commissures, and thEe new oblique tracts of characteristic shape are
d€scribed: tho rhg tract, c-tract and I-tract. Regions ofthe rentral association centre are 6riefly
d€scribed, Groups of Deuron cell bodies, which lie peripherally in the ganglioo, are designati
according to position. The fibre bundles that form rhe roots of each of the iix paircd peripheral
nerv€s (Derves 2 to 7) and the single rDedian nerve (nerve 8) are uumbered frordonal to ventral
and their cours€s and fibrc composition described. In all, 30 roots arc characteriz€d on each sidc
of the ganglion, containing over l5O efferent, presum€d motor, fibres and over 2O0O afferent,
presumed sensory, fibrps. Function and fibrc diameter arE not consistently related and almost all
sizes of both motor aud sensory fibres occur. Nerves 2 and 6 divide inlo di;tinct dorsal and ventral
roots; the roots of nerv€s 4 and 8 are dorsal aod of nerve 7 solcly ventral; roots of nerves 3 aod
5 form fairly continuous series from dorsal to ventral. The morc dorsal nerve roots tend to be
motor in fuaction and the ventral roots sqrsory. Nearly all motor cell bodies are located veotrally
or ventrolaterally aod their processes run morc or less dorsally to give off dendritic branches
itrto dorsal or lateral neuropile before sending axons periphirally-in the norv€ trunks. Cell
bodies of nerves 3 to 6, except for one in the midline, ire ipsilateial, those of Dervcs 3 and 4
lying almost wholly anteriorly and of nerves 5 aDd 6 both anteriorly and posteriorly. Cell bodies
of nerve 2 are contralateral and anterior except for one in the dorsal midline. Nerve g rec&ives
axoDs from posterior cell bodics of both sides. An appareutly common inhibitory motoneuron
bra-nches to nerves 3, 4, 5 and 6. The topology of some other motoneurons, chiefly of nerves 4
and 5, is outtined and the probabte corresp,ondence of some of them with prsviouily identified
metalhoracic neurons is discuss€d. S€nsory roots, predomiuantty of very small fibrEs, of nerycs
2, 3, 5, 6 alrd 7 enter the ventral association centre. Mainly coars€r sensory fibres branch iuto
midJevel neuropile or below, though some of thos€ of ncrtes 2, 3 and 7 ascend more dorsally.

9.18 Gnrrrmrs, D. C. & SIffrH, CLARA (1973) The insecticidal activity of diethyl and
dim€thyl analogues of aziDophos, bromophos, carbophenothion and parathiou on gass
surfaces and in soil. Pesticide Science 4,335-342-

The ins€cticidal activity of dimethyl and dicthyl forms of parathion, carbophenothion, bromophos
and azinphos on glass sudaces and in soil was assessed by bioassay witir adult vestigial wfiged
Droaphilia melowgoster (Meig.). Both on glass and in soil there were large differences in 

-the

-ipitial 
to_xicities ofthe four differeut pairs of iasecticides, but little difference betweeq d.iethyl and

dimcthyl forms of each compound. In soil, toxicity was influetrced greatly by soil type and
moisture coDteDt, decreasing in the order moist sand: dry sand >=moiit ciuv-toon'> ary
clay.-loam >.dry peat > moist peat. Some of these effects may have been caused iy differenoes
io the behaviour of ins€cts coDfined with moist or dry treatedsoils.

In sterilised or unsterilised moist clay-loam, diethyl fornu of three of the four compounds
rEmained toxic longer than their dimethyl counterparts. possibly such diflerences could account
for the greater efrectiiuess of certaitr diethyl compounds in fieid control of soil insect pests.
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9 . I 9 J^NES, N. F. (MAcm.{, A. F., QuIcK, M' P., RocERs, H., MTTNDY' D. E. & Cnoss' A. J')
(1973i Toxic metabotites of diazinon ln sbep. Iournal of Agricultural and Food
Chemisty 21, lzl-l24-

Diazinon is oxidised iB she€p to several cholinesterase-iDhibitiDg metabolites. 'Ihe structures of
thrce of them were d€termined by direct spQctroscopic E€asw€ments' Tv.'o are Bonohydroxy
diazinons, and the third is a dehydration product of one of these; the threc structures had alrcady

b€en propos€d for diazinon metabolites produced by micc, when the establishmeBt of structurc
*.r Uas"A on cochromatography with synthetic samples. Som€ quantitative aspects of the
distribution of the compounds in shcep \f,ere reported.

g.2D JFrs, K. A. (1974) Pretreatment of cercal socds before the use of ins€cticidal powders'

Proceediws 7th British Intecticide and Fungicide Conference, Brighton, 1973, pp.34l-348'

Powder formulations for s€od ti€atments do not adher€ strongly to cercal seeds so that they arc
ofteNr defici€rt in p€sticide loading when sown. When cereal seeds w€Ie pretr€ated with an
adhesive formulation before the applicatioD ofa powder tleatmetrt, th€ adherence of the polYder

was greatly improved. The vegetable oil emulsion us€d as pretr€atments gave the gre3ter im-
provimeni of idherenca, without incr€asing the phytotoxic effect ofgamma-BHC applied as the
insectlcide. Athoueh the other sdhesives stuck Samma'BHc powder to s€eds, they 8[l bad some

effect on gBrmitration.

9 .21 (Kn^N, N., FERH^r, S., BAIo, M. M. H.) & I-oRD, K' A. (1972) Volatilisation of Samma-
BHC at tropical tempeftrture. Pqkiston lournal of Scientifc firtd lldasfiial Rescuch
15,3,227-228.

Gamma-BHC emulsion was sprayed on rice plants and r€sidues tested by gas chromatography.
R6ults indicated rapid loss of ins€cticide from the plants as very litde quantity was found on
them after 3 hours. volatilisation, therefore, appears to be the possible cause of loss. This
suspicion was confrmed when small quantities of SaDma-BHC, in n'hexane, was applied onto
gLass cover-slips, washed and assayed and found that evaporation rate was dependeot upon
surface area. BHC emulsion is, thercforc, unlikely to give prolonged protection to plants.

9.22 (MAcm{, A. F., QuIcK, M. P., RocERs, H.) & Jmrs, N. F. 0972) Au isomer of
hydroxydie.inon foflD€d by metabolism in sheep. Bullctin of EnYironmcn al Conldmina-
tiol dnd Toxicology 7, n0-U2.

The detection atrd characterisation of a new metabolite of diazinon is rcport€d Its structu€'
proved by the n.m.r., i.r. aod mass sp€ctra of the isolat€d metabolite, is diethyl Ghydroxym€thyl-
2-isopropyl-4-pyrimidinyl phosphotothionate'

9.23 McINrosH, A. H. (1973) Glasshouse tests of chemicals for mntrol of potato commou
* b. Auals of Awlied Biology 13, 189-196.

Quintozene is the only chemical used successfully in practice to control s,c.il-bott]E Streptomyces

scabies, the cause of potato common scab, However it may be carcinogEBic, and the aim of lhis
work was to find a substitute for it.

About 1oo chcmicals, most of which had known fungitoxic action or werp related to such

chemicals, werp t€sted in the glasshouse by growitrg potato plalts in soil with \f,hich the cheEicals
had been mixe4 usuatly at 50 ppm. Mary of the chcmiczls failed to d€crase the iacidence of
scab, or decreased the yield of tubers, or both' The most efrective chemical was captafol' which
was as effective as quhtozcne anq unlike quintozene, did not decrease yield" Captan and folpet'
which aro very clos€ly rclated to captafol, were ircffective'

g. MUDD, A. & (CoRBEr, S. A.) 0973) Maodibular gland s€qetion of Larvae of the
stor€d products rx5;ts Anogdsta kuetniella, Ephestia cdatell&, PlodiL i,,terPurctella aad'

Ephestia eh.tella. Entot obgio Expe nentalis et Applicatq 16' 291J93'

The mandibular elaEats of larvae of the flour moth Anagasta kuehniella (Zeller) contain a
secretion which regut.tes tn" a"nsity of the larval population. A componeut of this secretion,
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which eliciled strong oviposition rcspons€s froE the ichneumonid Darasib ventwia canesccns
(Grav), was isolated and shown to haw the Dol€cuLar constitutioD CzdIoOr. The same com-
pounq which appears to b€ a qoyel oatural product, was showD to be E€s€nt iD the maDdibular
gland of tfupe relat€d lepidopteran p€sts Ephesrid cautella (W1*..), Ephestia ehretta (IJob!.) and
Plodia interyLnctella (Hilbn.), suggesting that the pheromone mediated population rcgulation
mechanism demonstratd for A. kuchrriella may also operate ia other Irpidoptera.

9.25 NEEDHAM, P. H. & SrElTNsoN, J. H. (1973) The toxicity to foragiog hoD€ybcas, ,lpr's
mellifera, of elidost lfan, malathion and azinophos-methyl applied to flowering oil seed
rap, Brassica napus. Annob of Applied Biobgy 75,235-240.

Wettable powder and emulsifiable concentrate formulations of endosulfan and azinphos-methyl
and an emulsifiable coDcentrate of malathion werc sprayed on oil seed rape io full flow€r io
assess theh relatiye toxicities to foraging honeybees. Eudosulfan was vcry much safer to hotrcy-
b€es than the two orgaoophosphate ins€cticides, but thete was little differeDcs betw€en the two
typ€s of formulation.

9.25 (PrnrcnncE, D. J.), MrrDD, A. & (CrDRRErr, I. M.) (1974) Aratomy and Eelimioary
chcmical aDalysis of thc poscpharyngeal glands of the l€af cuttitrg aat Acrontyrncx
octospinosus Reich. (I{yn Formicidae). lnsectes Sociaux m, 355-363.

The post-pharyng€al g)atds of Acromyrmcx octospiaosus zre a rair of glovc-shaped glands lying
owr the brain and opeaing into th€ pharynx. A siugle layer of cells, lined on thc inside with
cuticle, make up the wal! of fhe gland. Therr is a complex systcm of muscles wherc the gland
joiDs rhe gut, which probably control the rcleas€ of th€ glatrd contents into the gut.

Thc lu[Ien of the gland contains a ycllow oil which is mostly a mixturE of about lO triglyoerides
(rnainly a dioleoyl palmitin). Minor mmpooens includc free fatty acids (maioly pslmitic acid)
and sterols (alnost exclusivcly ergostcrol), showing that at lcsst some of the gland compomnts
arc derircd from dietary lipids.

Thc gland conteots serve as a supplemsntaDr diet for th€ Larvae,

9.27 Pm.urs, F. T. 0974) Some aspects of volatilisation of organochlorine iDsecticid€s.
Society of Chanical Industry Symposium on Factors Afrectiog the Distribution of
P6ticides Throughout the Atrnospher€. Chemistry and InduErty, No. 5 (March) 191-
197.

Thc rat€ of loss ofan insccticide is govcmed by its saturatioD vapour coDceotration and thc raG
irs vapour difrus€s through the still air laycrs (about 2 mm thick) next to th€ t€ated surface.

Factors which influence these paramcters to varying degrE€s include: the vapour prcssurc of
ios€cticide, tcmperatue, wind sp€e4 humidity, crystal size, type of formulation, and type of
substrate,

Th€ kinetics of evaporation of insecticides from surfaces may be described by one form or
othcr of expoD€Dtial curves (single, doublg or logistic) and the shapes of these curves show tbat
very high percentages of the iDs€cticide may be Iost by volatilisation soon after applicatioD. A
slow release formulation such as that provided by microencapsulation of lhe insecticide is
shown to at least halve thcse loss€s,

9.28 PItrLr-Es, F. T. & KAVADTA, V. S. (1973) The movement of dieldrin iE young cottotr
plants. Itr: 7nr use of isotopct ald rqdiation in agricabwe and animal husbotdry research.
Intemational Syrnpoiwn on the Use ol Isotopes dtd Radiation in Agricuhue. @elht,
December 1971.)

Dicldrin (IIEOD) was taken up from aqueous suspensious via the roots of youtrg catton plants
and transported to the sterDs and leav€s. The uptake was probably controlled by the transpiration
rate-

Considerable localised mo'rcment of dieldrin occurrpd from spray droplets on the upper
surface ofcotton l€aves. Lateral movem€nt along the upper surfaces was rapid" at least one-fifih of
thc applied HEOD moving over distanoes of 6 mm within four days, b;t vertical penetration
348
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of HEOD from the upper to lower surfaces of lcav6 took sevcral weeks and was apparcntly

dsp€ndeot oD the thick[ess of thc cuticular layers of the leaYcs.

g.Zg PHnrPs, F. T., SErn, G. R. & K^VADI , V. S. (1974) Quick eslimation of dieldrin in
ft€sh cottonJ€af saEpl(f. Pesticidc Scie\ce 4, 8l l-816.

Hexane was the most convcni€nt extraction solvent. cotrsist€Bt r€coveries of 80% HEoD werc

oUt"i"ia uft . *tO grinding with l0 ml hexane/g of leaf for 5 min. After 6ltering, solutions did

"rt ,"qri. a 'cleai-up' Gfore g.l.c. analysis, provided they were not concontrated further'

Radioactive HEoD itr such cxtracts couta u airectty counted with a simple scintillation

"F-t* 
if p..-t ot"a with acidified potassium p€roangatrat€ -solution to eliminate the

c;iour-queo"hirg ef""t ard stored in tht dark for 24 h to allow phosphorescence from some

leaf materials to decay.
Extractions using other solvents would need a 'clean-up' procedure beforc g.l,c, analysis, but

radioactivc I{EoD in hexaoc-propan-2-ol extracts could be quickly €stimated by simple scintilla-

iio" **tl"g 
"rt"t 

o"""loridtio; with sodium hypochlorite aDd storagp in the dark for 24 h

9.30 S^wrcE, R. M. (1974) GeDetics of rcsistance of 8 dimethoate-selected straitr of
boiulr)fli3 (Musca furnestica L.) to several ins€cticid€s and mcthylenedioxypbcnyl
sytrergists. lownal of furicuhue and Food Chcmlsrry 2:2 No- 1.

At least five gencs control or modify resistance to ins€clicides or synergists in the dimethoate-

scleced Daniih strain 49rzb of houseiy (Mnscz dorrcsticaL.). OD, cbromosome 2, gene M close

to the marker ar controls rtsistance to malathioo, malaoxon, 8nd tctrachlorYinphos, gpne D'
about 20 map units from a., controts r€sistance against dimethoate and scveral other organo-
phosphorus insecticides, and gpne P6, close to gene D, controls t€sislancc to methylenediory-
-pneovf 

synergists and ivncrgisea pyn:ttrun but not pyrethrum alone. The mechanism of
iesistanci controUea by iene-p is damex suppressible aqd conlers strong'r r€sistance against

the phosphat€s than the corresponding phosphorothioates. On chromosorDe 5 ggne R' controls

-oiho 
'*-"*-tupprtssible 

mcctranism of rcsistalce to dirDcthoate' and on chromosome 3

gene pen controls the mechanism, delaying €[try of iDs€cticid€s into hous€fli€s, which intensifies

itre rcsistance conferrcd by the other genes. Rctention of parathion rcsistaDce followitrg thc

switchover of control from parathion io dimethoatc was probably caused by the progressive

disappearance of gpue a, which conferred r€sistance to parathion but not dimethoate, and its

rppla&mcnt by gelte D, which coDfers resistancc to both dimethoate and parathiou'

9.31 SAwIcKr, R. M. (1973) R€synthesis of multiple rcsistauce to organophosphorus
insecticidres from sirains with factors of resistarce isolated from the SKA strain of
house flies. Pesticide Science 4, 171-180.

Iodividual factors of r€sistanco to ins€cticid€s attributable to chrcmosomes II, III and V of the

SKA strain of houseflies (Musca domestica L) were combined in pafus to determioe ho$' their
prcscnce aff€cts r€sistame. The r€-syDth€sised straiDs with rEsistanoe factors on chromosomes II
and V, and on chrcmosom€s m aud v, were tested with s€i€ral organophosphorus insecticides

a'd DbT. The penetration delaying mechaoism Pez on chromosome III, which alone gives little
or no rcsistance, slightly iocr€ased the rcsistance of flies with the microsomal dctoxifying factor

.Ses oq cbromosomi \y'- to diazinon and malaoxoD€thyl (c. x 1'5), but was morc effective in
lnc.e.sing i€sistaDce to DDT ( x 6). There was no efiect on lhe response to othq ins€cticides

testeC 1.f,e combined effect of the mechanisms of rcsista,ce on chromosome II (glutathione

s+ttryt t -rf"."". and phosphala-se) and on chromosome V (microsomal detoxication) approxi-

-at d to the prodoct oi the resistance confered by each of th€se mechanisms singly, sugg€sting

that the mecfanisms of r€sistance on the two chromosomes act independendy. Therefore, most

oi&" rtrong resistance to organophosphorus insecticides in the SKA- strain results from the

ioteraction Ltween delayed penetration (chromosome III) aDd the factors of rcsistatrce oo

"Lo..*.i 
Ir, *a tne in<b*ncbnt action of the resistance factors on chromosomes II and V'
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9.32 Scorr, G. C. & GRENlvAy, A. R. (1973) Efrects of cercal extracts oD attack on whest
by wheat bulb fly, Leprohylemyia coarctata. Entorrpbgia Experinqltdlis et Applicatq
16, 55+556.

Sinca chemicals E€s€nt itr or exudiug from wheat and oat plaDts may assist larvae of wh€t
bulb fly either to loca& host plants or to avoid non-hosts, the;ffects of ipptications of wheat or
oat extracts oD attack by larvae on wh€at growiog in seed boxes iE a glasshouse were examined.

The progress of attack was followed by counting a[d marking damaged shoots each week.
Th€ iuitid damage to shoots was similar for each treatme[t. fwo weets later, howwer, when
larvac werp leaving their first sites of infestation and attacking further shoots, therc was a
sigtrificant doqease in total numben of attacked shoots ia box€gtrEat€d with oai extrart com-
pared with the wheat extract or wat€r (controls) trea.tmetrts.

9-33 Tiso_ere, M. J. & I,RD, K. A. 0973) Uptakc and distribution of thiabeudazole by
s€ed potatoes. Pesticide Science 4,72113A.

The uprake_ ofthiabendazole into potato s€ed tubers (cultivar Kiog Edward) was determined by
the method of application, mor€ being takeu up from solutions and suspe$ions rtran from
dusts. PeDetration and uptate wer€ $eatest with solutioDs at pH 3, and less at higher or Iower
pfls. Tte additioE of inorganic salts (KCl, CaClz) had no efrect. Treatrnent of tuben with weak
solutions of mineral acid increased uptake of thiabendazole. Therc was little movem€nt aod no
metabolism of the chemical when potatocs were stored for three months,

Entomolog Ircprrhe

BooK
l0.l LEwrs, T. 0973) Thript, their biobgy, ecology and ecorumic in portonce. Irndon and

New York: Academic Prcsg 349 pp., 16 pl.

TrEsxs
lO-Z SHERrrcK, P. L. (1973) fipula paludosa Mg. @iptera : Tiputidae). A survey of its

pathogeos and a study of the gx,egarin€s of the Family Diplocystidar. ph.D. Thesis.
Univ€rsity of Newcastle-upo8-Tyne.

GBNERAL PAPERS

10.3 Bln.ry, L. (1973) Viruses and Hymenoptera. la: yiuses aad invertebroes, Ed.
A. J. cibb6. AEsterdam and lrndon: North-HoIand. Chzpla,r 22, pp. 442454.

10.4 BAtrEy, L. (1973) Cratrol of inwrtebrates by viruses. lni yituset ald itvertebrates.
Ed. A. J. Gibb6. Alrst€rdam and lrudon: North-Holland, Chapt€r 29, pp. 533-553.

10.5 BowDEN, J. (1973) Migration of pcsts in the tropics. proceed@s XXy Interrutional
Symposi.on on Crop Ptotection. Medcdeliagen Fakuheit Landbouwwetewchryryen,
Gent 3E,785-:196.

10.6 Bunx, C. c. (1973) The qucen and the.spirit of the hive', presid€ntial Addt€ss to
the Royal Entomological Socicty of Londou. pruceedings of the Royal Entontobgicsl
Society of landon 37, 59-45.

lO.7 (Csrrrgrr, J, M.) & LEwrs, T. (1974) IEproved control of leaf-cutting aots by
exploiting thcir natural behaviour. British Ecological Society Synwsiun No. 15,
l3O-1,16.

10.8 EDlv l!rs, C. A. (1973) Changes io pof,ulatiotrs of soil animals due to pesticides.
Srba 5l, 12-15.
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lO.9 EDwARDS, C. A. (1974) Biological aspects of the degradation and behaviour of
p€sticides in soil. Proceedings of the 7th Brirbh Insecticides atd Fuagicides Conlerence

r,8tl-424.

lO.1O EDWARDS, C. A. (1974) Facto$ aff€cting the persistence of pesticid€s in the soil.
Chcmistry and lrdurrry No. 5, March 1974, 190-193.

10.11 EDw RDs, C. A- 0974) Macroarthropods. lat Biology of plaa, lirtet decomPosition.
Ed. G. F. Pueh & C. H. Dickinson. Lotrdon aod N€w York: Academic PrEss, Chapter
16, pp. 533-554.

10.12 EDWARDS, C. A. (1973) Some influences of p€sticidEs oo the soil fauna. Proceedings

of the XXXII/ Wintet Congress of thc Institut h ematiorul de llechcrches Berteruvidrcs

6,87-93.

lO. t3 FI'IE, J. B. (1973) B€€s anal othcr irs€ct pollinators of qops. Api@td t, 19-27.

10.14 Jom{soN, C. G. & BowDEN, J. 0974) Problems rclated to the transocearic transport
of insccts, especiatly betwe€n the Amazon and Congo arcas. In: Tropical forcst
ecoEy$tems in Africa aad Sou,h Anericc d conporatiee review. EA. B. J. MegEErs'
E. S. Ay€nsa & D. Duckwonh. washington: Smithsoniau Imtitution k€ss'
pp. ?17-222.

10.15 Irwrs, T. (1973) Agiculn[alists of the insect world. Spectrm ,$t,7-4.

10.16 IrEry, J. R. (1974) Oligochaetes. ln': Biolos, of plant liuer decompoition. EA.
G. F. Pugh & C. H. Dickinson. London and New York: Academic Pr€ss. Chapter 14,
pp. 467-488.

10.17 (Pffrps, F. T.) & LEwrs, T. (1974) Curltat tends in lhe development ofboits sgainst
leaf-qrtthg ants. PANS 19, 483-{87.

10.18 TAyroR, L. R. 0973) Monitor surveying for migrant ins€ct pests. Outlook or
furicultwe 7,109-116.

10.19 TITRNER, R. H. & EDwARDS, C. A. 0974) Scanning electron microscope studi€s of
Symphyla. Sywoid of thc Zoobgical Society of landon 32, 135-142.

PAPBRS D.l RoTEAMSTED Rnronr, Pmr 2
IO.20 TAyLoR, L. R. (1974) Monitoring change in the distribution and abundance of insects.

Rotharnsled Exlorinwntdl Sration. Report for 197j, Patt 2,202-239.

mective control of crop pests that are crratic in appearance rcquires an undentanding of
spatial population dynamics Dot yet available. This papcr describes an attempt to measue the
whote populations of motbs 8Dd aphids over Grcat Britain and the daily changps i.o their dis-
tributions, the techniques us€4 and what must be known of such populations before ttre neces-

sary measu€ments can be made effectively, Examples are given of the aErual distributioDs of
motbs; daily, monthly and annual distributions of aphids; aod the diversity of moth populatioDs.

Scquentiat difrerenc.es of distribution maps show changes in populations and sums show the

stable background to which some spocies constantly rcYert. Population divenity is shown to be

r€lated to land us€.

lo.2l T^yLoR, L. R. & FRENCH, R' A. (1974) Roih'msted Ins€ct Survey. Rotha'ns,ed
Erperhruntal Sration. Repott lor 1973, Par1 2,2&-269.

Tables list the four-week total catch€s of 32 aphid spp'' or sp€cies groups' from 18 suction traps

sited in Britain, DeDmark aud Holland for the period 26 March to 4 NoY€mber 1973; and the
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arDual total of 3l spp. of lrpidoptcra of €conomic importance from light trap6 8t 72 sit€s io
l97l ard EE sit€s itr 1972.

RISEARCH PApERs

f0.22 B^n-Ey, L. (1972) Tfu prcscrvation of infcctive microsporidan spra,. Journal of
Inve cbrate Pqthology 20,252-254.

Th6 m€dian infective dos€s of spor€s of lvor"ma a16 pr€served at -2O.C within the tissues of
frcshly killed inf€ct€d bccs werc 21,41 and 157 after O, 12 aDd 24 montbs, rcspectivEly. The
I-D5O of sporcs in lyophilised tissue was 35 after one month. probably only oE€ sporE can
infcct a b€e.

10.23 B^trsy, L. & (ftorr, tL A.) 0973) The pathoScoicity of Nodamura yirus for insects.
Nstwe, London 2{1, 545.

Nodamura virus, isolat€d originally from mosquito€s in Japau and found lethal for suckliag
mice, ki ed adu.lt honeybcB and larvae of g€ater wax-moths. Thc yirus that multiplied in
becs or wax-moths was s€rologically id€ntical to that from mosquito€s or mice.

l0.Z (NEWM N, J. F. E., BnowN, F.), Brn-w, L. & (crBBs, A. r.) (1973) Solr physico-
chemical properties of two honcy-bee picomaviruses. lournal ol Gewrul yirology
19, 405-4(D.

The base compositions of acute beparallsis and sacbrood virus€s werE similar. However,
acute bee-parabAis virus particles were morphologically stable at pH 3.0 8trd their buoyant
density of 1.34 g/sn8 incrqs€d abovc pH 7.0, whel€as sacbrood virus particlcs w€rE unstable
below pH 5 0 and their buoyant deGity of 1.33 g/cn3 was stable. ID all thes€ respects th€ virus€s
differed from marnmalian picomaviruses.

10.25 BowDEN, J. (t973) Ths significance ofmoonlight in photoperiodic r€sponses of ins€cts.
Bulletin of Entomological Research A, @5-412.

In the tropics, the amount and pattero of distdbution of moonlight at and just after full mooo
produces altemating periods of continuous illumination aod darkress which could provide
photoperiodic cues for ins€cts, Examples of possible photoperiodic effects induced by mooDlight
include the flight activity aod oviposition patterns of femald ot Eetiothis zea @oddie) and
Diatruea saccharulis (F.) and crepuscular activity of mosquito€s. It is sugg€sted that photo-
periodic responses to moonlight could form the basis for a simple method of prEdicting such
events-

10.26 BowDEN, J. (1973) The influence of moonlight on catch€s of insects in light-traps iD
Africa. Part I. The Eoon and mooDlight, Bullerin of Entonabgical Research 63,
I l3-128.

Atr accounl is prcsented of the distribution and amounts of mooDlight ilr latitudes near the
equator. This includes a Table of the amount of mootrlight for each hour of the night throughout
a standard lunar cyclg applicable to any locality bctween lotl and 10"S, and a Table of standard
groups of moonphase which can bc used at any locality irrespective of latitude. A method is
described which enables light-trap catch r€cords to be arranged for anallsis directly agahst
mooD phase.

10.27 BowDEN, J. & CIIURCH, B. M. (1973) The influence of moonlight on catches of ins€cts
in lieiGtraps in Africa. Part IL The effect of moon phase on light-trap catches.
Bulletin of Entomological Research 8, 129-142.

Nightly light-trap catches of ins€cts, covering periods of two to five years, from two sites in
Africa within l0' of the cquator ar€ examined in relation to the r€gular changes in night ilumi-
nation of the lunar cycle. For several species average log catches at different phases of-thc moon
ars almost linearly related to 0og) night iuumination, catches of some sp€cies inqeasing aud of
others decrcasitrg with moonright, Analysis of whole-night catches gives some evidence on the
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,Ettcrn of activity through tbc nisbt and cvidcocc on how oight illumination afiGcts catch' ard
on thc timcs of night whcn illumination has most efrect, ir coBistent for thc two sitcs and for
different ycars. Howcver, any sdjustm€nt of nigttty catch to thosc expcct€d under stsndard
conditions of illumination can ooly bc approrimste. Although most of the difrcrqDccs b'tw€en
catche at difr€rrot moon phascs are account€d for by night i[umination, many factors iniueDcc
catch on aDy particular uight, 8nd moonliSht is a rnajor factor oDly for certsin spccics. A.n

hypothcsis sbout how 8 light-trap may afrcct ins€cl bebaviour allows cha[8Es in catch of somc
speci€s ovcr thc lunar cyclc to bc cxplained by the iofluence of background illumination on trap
eff€ctiveDess.

10.28 Bo\ DEN, J. & Grass, D. G. (193) Light-trap aod suction-trap catchcs of ins€cts in
the northcro Gezira, Sudar, in thp soason of southward movcmetrt of thc Inter-Tropical
Front. Bullerin of Entomological Research 62, 571-596.

Catch€s in light-traps adjoiniog cotton were obtaimd at the tire of s€asonal southward move-
rn€ot of th€ Ioter-Tropical Front (ITF) in Octobcr and during most of thc following two moDths.
Suction-trap catches at thrce heights up to 50 ft were obtaircd for short periods iD Octobcr and
Nowmber, aod some aircaaft catchcs wer€ also availablc. Suction-trap catch€s of grass-fcediDg

Homoptera sugg€st that displacem€nt of theso insccs was associated with changrs in wind
dfu€ctioD marking movemeut of the ITF in Octob€r. It s€ems likely that proximity of the Front
at or soon aft€r the tiDe of a brief p€riod of crepuscu.lar activity stimulates i$€cts to take
flight and rise to 50 ft or more so that th€y are displaced. Io maoy taxa" light-trap catchcs
showe.d a regular pattern of increase, with only slight nightly fluctuations from a logarithmic
trs14 following full moon. The pattem of changs after fuu moon, shown most clearly in taxa
with source populations close to the trap, was rclated to the moon's influetrce on the rangp of
trap effoctiveness, Various qualitative variations suggpst th8t, in addition, arp€cts of behaviour
or developo€nt may have adaptive relationships to the lunar cycle.

10.29 BL"TLER, C. G., Celrow, R. K., KosrER, C. G. & SnPsoN, J. (1973) Perceptioo of
qucens by workers in colonies of Apis nellilera L, in the hive' Jownal of A?icultural
Research 1?, 159-166-

worksrs gatherEd on cagEs containiog mate4 laying queeos that were placed above normal'
queenright colonies. Fewer workers gathered on a cagg when they could Dot touch the cagpd
queen, or when she was dead, or when her randibular clands had been rcmoved. The number of
workeE on the cagp \f,as corelated with thc amount of g-oxodecenoic acid in the queeas' heads.
workers gathercd on cag€s containing only 9-oxodecenoic acid on filter-paper that the bees

could oot touch. 'Court' formation round a fr€e qu€en \xas not diminished by removing her
mandibular glands. The heads of queens whose mandibular glands had been removed contained
traces of g-oxodocenoic acid. No hitherto unknown substatrce affecting worker bees' behaviour
was detected in the queen's head. No sounds likely to be specifically communicative were heard
from the queen or from workers that formed a 'court' round her. Workers did not move from
afar to form a 'court' routrd a queen. It is concluded that in au undisturbed colony with a mated,
taying queen therc is no attraction of work€rs towards the queen cxcept over very short distances.

10.30 Deex, G. J. W. (1973) Bionomics of aphids reared on cereals ard some Gramin€ae.
Awals of Applied Bioloey 73,127-135.

In controlled temperatur€, light and relative hrtmidrty, Metopolopkum dirhodum a$d Sitobiort

dtenoe rilrultigled more on young Proctor barley than on Blenda oats, and less oD Cappelle
wlral. Rhopaloipfuim pddi irlcrfIlltrd in number fastest on barley and slowest on oats' Mor€
surviv€4 a[d generation lengths seemed shorter, on barley fot M. dirhodur atd S- ownoe and
oB wh€at for rR. ,adi. T€sts with young cer€als outdoors gercra[y agreed with those in con-
trotled conditions. On matu€ plants, there were more M. dirhodttttt on barley, morc ,R' padr on
wheat and more S. ov?zde on oats than on the other cercals. Given a ftee choice in larg€ cagps

outdoors, most aphids were found on barley. When allowed to choose b€twecn 8trass€s' more

M. dhhodum were on Dactyti$ glomerata, Poa prdteNis and Festucd Prdtensis, morc R. padi on
Iali&?n larenrc and F. Indtensis, and more S, ovel&e oa D. glonvrato aE.d L. pereane. Most
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aphids of all sp€cies combined wsre on F. Irdtensis, Irlirmt a\d pire.rn, and fewest on Festuca
rubra and, Eolcus mollis.

10.31 DEAN, G. J. W. (1973) Aphid coloBisatiou ofspring cere,als. Annals of Applied Biotogy
75, t83-193.

h 1970-71, Metopolophium dnhodum, Rhopalosiphum podl af,Ld, Sitobion dren4e werc ttLe c{)m-
monest alatae trapped from April/May to August, with most io Iuly and early August. The first
alatae appearcd in the Rothamsted survey suction trap 0-34 days before aphids were found on
the_cereals, but duriog May aod Jrrne no relatiouship was found between ahe Dumbels trapped
1tr! th9 number on the crop. Most species occurr€d first near th€ sheltered edge of the crop, but
M. dirhodm was widespread over the field- Most infestations wq€ quickly dispersed by the
movements of older morphs; adults oDIy stayed iD one place for about two days. AhG M,
dirhodunmovdmore often thaD apterae, but both morpfu of ,t ayerrae moved equally often and
more ft€qucntly b€tween larvipositions than did, tho* of M. dirhodunr, Apterae deposited more
nymphs in a 'group' thau alatae, atrd M. dirhodun &pasitd,morc than S. avenae. Few .groups'
persistcd for more than a week. Although M. dirhodum occupied the crop area faster ttran
S. av€nae, all 0.3 m l€ngths of row sampled being iDf6ted withitr two to five w€eks of their first
appearance, most or all of the tillers werc colonised only in late July 1970.

10.32 De N, G. J. W. 0973) Distribution of aphiats in spring oereals. Iounwl of Applied
Ecology lO,47-462.

Aphids, maidy Meropolophitm dhhodwt with fe,Ner Sitobiol avezae, invading cereals in May
werc scarce utrtil after mid-Jutre, most is mid-July, and gone after early August. Aphid densities
wcIe glatcr in 1970 than in 1971, but they probably afrected grain yield for only about a week
in July 1970. In June, S. ay"nae occuned mainly around the crop edg€, while Metopolaphiton
dirhodum was widespread, In July, ,9. averae iaf6ted, the whole crop, with most in shelterdd
areas, whercas M. dirhodun was cotnmon everywherc. Both sp€cies occupied the leaves uotil
after heading, when most ,S. ayer@e inBded the ears atrd most M. dirhoium rcrTtr.ined, on the
leaves.

Io 197O, M. dirho&n 'goups' werc larger (max.74) tharn S. awnqe'groups' (max. 42), but in
1971, they were similar aod smaller (max. 38 S. avendc). S. ovenae ocrjurrf.A singly more often
lha1tr M. dirhofum.ln l97q the largest 'grougs' of M. dirhodt rfl appeared a week before, and of
S. avenae lp to frye wceks before, the maximum numbers of.groups'/o.3 m row, whereas they
coincidcd in 1971. Mean numbers of'groups' and aphids/o.3 m row werc related, but .grouf'
size was indepeDdent of populatioo size.

10.33 DE N, G. J. W. & Wn-Dnrc, N. (t973) Infection of cereal aphirls by the fuEgus Erro-
mophthora. Annals of Applied Biology 74, 133-138-
Tfufr sr,e{,i6 of Entomophthora ktlld, many Metopolophium dthodant, M . festucde arld Sitobio,t
aeenae on wheat at Harpenden, Hertfordshfue, iq 1971. Rainfall was low and aphid numbers
werc small in May and th€ae was no Entomophthotq infection. E ptarrchoniana fust ialcr,ted
M. _dirhodum ea;rly in June and the percentage of each aphid species inf€ctod increased during
and after heavier rain in the 6rst two weeks of June. ll4. dirhoatm ana S. ayenae werE mosi
ofteD infected by E. planchoniana, ard the less commot M. festucae mostly by.E qphidis aILd

I thoxte ara. Retative frequencies of E- aphidis atd, E- thaxteianq were latgest before, aod of
l: planchoniona af!(,r, mid-July. The largest percentages infected werc 53yo of M. dirhodun arld
3O\ of S. aterue dving the second half of hiy, aad 6O\ of M.Jrestzcae in late June. The per-
ceutages of old nymphs aqd apterous adults that were infecled were similar and only about half
those of itrfccted alatae.

10.34 EDWARDS, C. A. & JErrs, K. 0973) The rate of uptak€ of DDT from soit by earth-
wotns, Ndtqre, Inndon U7, 1Sj-158.

Lurnbicus letettris placed in soil mntaining approximately 1 ppm of DDT accumulated about
4 p!,m of the insecticide, taking two to four moDths to reach equilibrium. More than half the
residues in worms after six months were DDE. Worms coutaining 7 ppm of DDT residues,
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Eost of which was DDE, whetr placrd itr clean soil excretcd all thc DD|r in lcss than a month,
but about 1'5 ppm of the DDE was rctaincd in their tissues for morp tha.n two months.

10.35 EDw RDs, C. A. 0974) Somc efrccts of insccticides on myriapod populatioos. Synr
posia of the Zoo@icql Society oI lontun t2, 626-636.

Th€ efrects of aklrin, DDT, chlorfenvinphos, diazinon, disulfoton, parathion a.od phoratc oB
populations of Pauropoda, Symphylq Diplopoda aDd Chilopoda, w€rc studied in four ficld
lxperimts. Plots 3 m squarE were teated and the iosecticidc culti ted into rhc soil. Samples
wcre taken at moDthly or two-monthly intervals. Pauropoda werc extlerD€ly susceptible to all
thc ins€cticid€s, Symphyla and Chilopoda l€ss so and Diplopoda wqe litde afr€ctcd by any
insecticide.

10.36 FRE, ,. B. & Wtr uAlrs, I. H. (193) Ilrs foraging behaYiour of houevbees (,{prs

ncllifera L.) ot Bru$els sprout (Brqssica oleracea L.l loanal of Applied Ecobgf lO,
489_499.

When foraging on Brusscls sprout cultivars wilh small flolvErs, nectar-gatlEring honcybees
prcfcf,r€d to visit tho inncr nectaries which they approached through the mouths of the flowers.
More n€ctar-gatherers alighted otr the outside of flow€rs of cultivars with deep€r coroua tubes

and largpr floral parts, aod iqserted rheir tonSu€s b€tw€en the perianth s€gments to rcach the
outer nectaries. probably because they could uot r€ach th€ inner on€s. Bees soon l€8m€d to 'rob'
flowers and the eas€ with which they did so increased as a flower became older and its periaDth

scgDants spread apart. Most bees yisiting some qltivars were'robbers', partic'ularly at the
later stages of Bowering. However, some cultiYars with small flo$'ers were never 'robbed'.
Flowers werc less likely to be pollinated by robb€r bees than by b€€s that entercd theE. Robbing
can bc discouraged by selecting cultivaE the inner nectaries of which cao easily be rcached by
bees, and also by incrcasing the proportion of pollen- to nectar'8athercrs visiting the crop. Iu
cagas, bees did not discrimitrat€ betweetr diflerent cultivars, but in an open plot of ten cultivars
different be€s preferred different cultivars, some showing considerable coNtancy to the oDe

thcy chose. N€ctar availability m.y sometimes influence the choice of cultivars. The implications
of tb€s€ fndings to the production of hybrid seed are consitlered.

10.37 FREE, J. B. & WrLLhMs,I. H. (1974) The polination of hybidkale (Brassica oleracea
L.'). lournal of Agricultural Science 81, 557-559.

Honeybees were able to distinguish between the Aowers of two different cultiva$ of kale grown
to producc hybrid seed, most foraging oDly on ooe or other of th€rn.

10.38 GBsoN, R. W. (1974) The induction of top-mll symptoms on potato plants by the
a;plllid, Mqcrcsiphum euphorbiae, Amals of Applied Biolog 76, 1916.

Io the fiel4 cagpd King Edward and Majrxtic potato plants inf€stedwitb Maqosiphlrrt eaphorbioe
developed top-roU symptoms, the proportion of affected plants increating with the size and
persist€oce of the aphid population. Yield of tubers from plots itr which 90% of the plants had
top-roll symptoms was 40% less than that from control plots; yield of saleable warp was cven
less. Foliage produced after the aphids had b€€o killed was symptoEless even wheo it arose from
the axil of an affected leaf. Caged field plaDls treated with phorate graDul€s to pr€vent aphid
attack did not develop top-roll. Prolongpd infestation of Pendand Crown, Majestic and King
Edward plants by M. euphorbiae in a glasshouse iaduced rolling of thc upper leaYes simiLar to
top-ro[ of field plants. Experimental r€sults suggest that rolling was directly attributable to
havy attack by M. euphorbiae, 

'i.ol 
to an aphid-traJrsmitted pathogptr.

10.39 KEMproN, R. A., Bm.or*rn, R., FLETCHER, K. E., JoNEs, M. G- & MASKDLL, F. E.
(1974) Fluctuations in wheat bulb fly egg populations in Eastertr En'dand. Annols
of Applied Biology fi, 102-107.

Fluctuations on mean egg deDsities from field samples in the ADAS Ezstem Region for the past

20 yeals are aoalysed to determine what facto$ have importaot effects on egg density. In both
liSht and heaw soils over 70% of the variatioD in egg density betw€€D years could be linked to
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variatioo of three factors: availability of egg-laying sitcs; autumn rainfall, affectiog date of
sowing of winter wh€at; the JaDuary soil temperaturc, af€cting date of hstching of the cggs.

l0.tl0 K-*rrroN, R. A, & Trvron, L. R, (1974) Log-series and log-normal parameters as
diversity discaiminants for the Irpidoptera. Journal of Animal Ecology 43, 381-399.

The rclative abuDdance of species of moths in four years' light trap saDples from eighteen
sites were fitted to log-serics and log-normal frequency disaibutioDs, Sampl€s from stable
environDcnts wete bcst fitted by thc log-series. Inqrased skewn€ss in chaDging environments
better fitted the log-normal- Th. fit of the distributions was not a produet of the liSht trap;
suction traps gave similar distributioDs but with difrer€nt paEmetcrs. The log-series index a
was a higNy emcient site discriminant and robust, yielding rqsonable values with only mod€rate
dishibution fit, Neith€r S. not d, from the log-nonnal, were able to discrimhate between sites.
S'/3o gircs values closely similar to c, but was morc s€nsitivc to fit in both tails of the distribu-
tion. a was indcpendcnt of sample size.

10.41 LEwrs, T. & PInuJps, F. T. 0973) Aerial baiting to control leaf-cuttitrg ants (Formi-
cidac, Attini) in Trinidad. I. Tbc bait, iB produclion, and the eff€ct of w€athering on
attractiwoess and persisl€nce of toxicants. Bullctin ol Edtomological Rcsearch 63,
263-274.

A tcchnique is dcsqibed for thc pr€pantion of largp quantities (up to ll00 kg) of plain and
waterproofed leaf-cutting ant bait from dri{d citrus m€al, soyabean oil and aldrin. Small amounrs
(5m g) wcrE weatlprcd in sun and shadc during wet ard dry pcriods in Trinidad aad thc acccpt-
ability of the bnit to zfis (Acromyrmex ocrorprhoras (Reich) and, Atta cephalotes (L.)) aud thc
pe$istcncc of toxicants in it wert arscsscd in laboratory t€sts. Mcthylkichlorosilarc was the
most cfrectire of thrce watcrproofng a8ents tested. In the wet s€ason, wate4)roofed bait rc-
roained acceptablc to ants for at lcast 30 days whcrcas plain bait dcteriorated in less than four
days; in the dry season wat€rproofed bait was ooly marginaly morE atMctive, ID tlrc wrt
ws€/n, Aoomyrnex strongly prefcrt€d *rathercd, waterproofed bait lo frlsh l€aves, whd€as
Atra sligjhtly pr€f€rred lcavcs to bait. lo thc dry scason, Acromyrmex stlowed,littlc preference
betwectr bait and leaves, wherras lrra much prefcncd bait. Owr the pcriod that the bait rc-
maincd attractivc to the aots it retained bctw€en one-third and two-thirds of the original aldrin
in the form of aldrin and dicklrin.

10.42 LEwrs, T. 0973) Aerial baiting fo coutrol leaf-cutting ants (Formicida€, AttiDi) in
Tritridad. II. Field application, ncst mortality and the cffect on other aniqrals. Bnlleirz
of Entomobgical Reseoch 63, 27 12.E9.

Aircraft e/err uscd to apply a bait containing aldriq soyabean oil and citrus mcal agaiDst lcaf-
cutting ants (Auomyrrex octospinosus (Reich) atrd A a cephalores (L.)) in Trinidad. The
distribution patterns of bs.it applied by different aircraft were rneasured Plain bait applied at
2.2 kg/ha to an uncultivated island in thc dry s€ason d6tror€d 91 % of ll(f,;ts of Acromyrmex and,
waterproofed bait appli(d in th€ wct scason to cultivated land on the mainland d€sttoyd,E5%,.
Small n€sts of Arta werc also d€stoycd by this tleatEcnt but large nests h forcsts rcqufu€d
much heavier doses applied to the nests thems€lves. Lizards and crabs tiving in the baited arcas
w€re cootaminated with aldrin but lhere was no evidetrce to show that they were harmed,

10 . 43 Irwls, T. & (NoRroN, c. A.) (l ,3) Aerial baiting to control leaf-cutring ants (Formi-
cidac, Attini) itr Trinidad. III. EcoDomic implications. Bulletin of Entomological
Research 63, 29O-3O4.

The losses caused by leaf-cutting a,]/.s (Acromymex octospino$us (Reich) and Atta cephalotes
(L.)) to ciEus aod cocoa crops in Trinidad were assessed at about t4O mo TT per aDrum in each
of thes€-crops. Losscs to olher crops were unassessabte otr a natioual scale but often important
to individual farmers. Aerial baiting, using a locally produced bait of aldrin, soyabean bit and
citrus me3l, would be at least as, and probably more, efrective than cufieut o;-farm control
methods. Tte cost was t6.lE/ba, approximatety four times cheaper than currcEt methods and
twice as ch€ap as s€arching for nests and apptying the same bait tL them by hand. Hand-baititrg
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with tbe tocal bait would be alEost twice as ch€ap as using the impon€d altemative available.
At the dosages and frEqu€ncf of application recommended (2'2 kg, of bait containing 0'42;
lechnical aldrin/ha/aonum) the total amount of organochlorine insecticide curr€ntly us€d
agaiost leaf-qrtting ants iq Trinidad \rould drcrease betq/esD two. atrd tcn-fol4 dependbg on
the area trjcat€d S€dous long terE rEsidual efr€cts are most u.ulikely to dcvelop, and if bait weie
applied carefully no harmfirl effects to man or stock would occur. Farms larger than four
hectar€s wou.ld benefit proportioDately mor€ than ssraller farms, unl€$s chargps wcrE m8ni-
pulated. Fewer men v/ould be needed to control auts thm at pr€ssrt. Losscs to trad€rs caus€d
by a decrease in the sal€s of alternatiw insecticides would bs trivial. A lational dry-season
baiting scheme would utilis€ mor€ fully aircraft alrcady available in Trinidad, and would help
export crops and the productioo of hom€-grown foods.

lo.,l4 LEWIS, T., (PoLL RD, G. v.) & DBLEY, G. C. 0974) Rhythmic foraging in the lcaf-
cvtli&E alit Attd cephalores (L.) (llfrm.). Jotnul of Aninal Ecobgf 43, 129-141.

Individual aspects of foraging bebaviour are described as a bacfuround to a study of collcctivc
aspocts, espocially thc diel and long-term rhythms occurriug in forest and cacao fiekls in Trinidad.

Thc largEr th€ tr€st tbp furth€r do ants travcl to cut l€aves, up to a maximum dfu€ct distaDca
of about 250 m. In 6nc wcather, on cro\f,ded trails, outgoing ur adco and ingoing ladm 8Dts
travd at about I m/minute, take 2-3 minutes to cut a leaf fr8gmt, and on rctumiDg to tbc n€si
stay inside 10-30 minutes before departing on another foragiug trip. Typical foraging trips last
3-5 hours. Only about 6 % of ants in each nest wer€ foragprs, aod changes ia the numbcr of leaf
fraggrenrs carried into the n€st during a foragiDg period depcntled on tb€ total number of aBts
foraging ratbcr than on changes in their spread of mor/cm€ut. OB each trail, foraging persisted
for 8bout 7.5 houn in daylight or 12 hours in darkn€ss. Diel rhythms of activity oftrn diff€r€d
betwrca tr€sts and cven betwe€n trails of lhc same D€st. Aots foraged mosrly by night and ooce
a particutar diel rhythm was established it pe$isted for several weeks. Neither photoperiodistn,
lullar cycles nor ary other widespread compoDent of the physical cnvironment adequar€ly
accounted for the long-term or dicl rhythms observed.

10.45 LE$4s, T., (PoLr.cRD, G. v.) & DBI.EY, G. C. (1974) Miffo€DYironmental factors
affecting diel pattems of foraging in thc leaf-cutting aot Atta cephalotes (L') (I{ym-).
Jowtul of Atirral kobey 43,141153.

A rangp of microw€ath€r factoE furcluding trail and ncst intemal temperatues, ralstive lighr
inteNrsity, r€lative humidity of the air, and atEospheric pressurc, were measued each day wheo
Atta cephalotes &.) started foraging. None of th€se factoE, Eor t€Epsrature differEotisls
betwren the interior and exterior of nests, nor changing trail temperatu€s, stimulat€d foragiog
or accomtcd for the chang€s in the total nunber of fragmeDts collected daily by ants on a single
trail. Rain delayed the start of foraging and caused ants outside the nest to rctum to it or shclter.
A biological reason why ants that usually foragE by night solretimes changE to foraging by
daylight is suegestod-

10.,16 M^cArrLAy, E. D. M. (1973) Tocopherol: Egg production and migration by P/raiia
gdvru L. Enromologi( Experimentalis e, A7Plicdta 16, &-52.

Honcy or sucrose solutions, with or without tocopherol acetate, werc fed to newly emcrg€d
teoi,zle, P. gaiuna.Eggs wer€ matured at equal spoeds on all diets. Th€ ditrerences betw€sn thesc
and sorne previously published findings by oth€r workers Elay be csus€d by diff€renc€s in larval
diets. The rcsults arc discussed in relatioo to migratioD.

10.47 M^CAULAY, E. D. M. 0974) Lipid storage in the pre-imago and young adult Pr.rsra
g@r,rna L, Enronologia ExPerinvn alis et ApPlicata 17 , 5H0..

Chang€s in live weigb! dry-weieht aod fat contcqt of larvae, pupae and adults of P. gamta
weie ass€ss€d. Fat content inq€asrd during the larval life and d€creased during the pupal stagle.

On emergEDce, adult moths contaioed about 117" tat W dry body weight. This amount is
apparently suscient to provide encrgy for flishts of about m houn in the largEst moths, and

averags motbs flew for 3 hours without feediug.

357

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-1-130 pp 43

ROTHAMSTED BJFORT FOR 1973, PART 1

lo./8 Ry N, I\L F.0973) Tbe natural mortslity of wh€at-bulb fly eggs in b.re fatlow soils.
townal of Applied F*o@ 10, E69-874.

Survirral of four populaliou of wheat-bulb iy eg5 was studied- Fcw livc cggs disappcared
between thc timc of layiry iD July and August sod hatching in February. Of 3000 cggs from soil
samplcs, none uterc parssitilc4 I I were diseased and 2-147" stetib, Carabid beetles werc thc
most abunda potlDtial predatoE prEsctrt, but cxcluding them from ploB did not afr€ct egg
mortslity. Benbidion lompros, aa important pr€dator of cabbagProot fly cggs, formcd ooly
l.9l of the total carabid atch. Only 2ll of the carabids wer€ pr€sent in the open 6eld where
wbc4t-bulb fly cggs are lai4 thc r6t occurring round thc cdges of th€ ficld. AlthouSh thrce
speci€s of c€Bbids formitg 42% of the lotal catch dcstroy cggs, four spocics comprisiug ,14%
do not.

10.49 RY^N, M. F. 0973) Thc oatural mortality of wheat bulb fly larvac. Jowaal of
Applied Eco logy 10, 87 rEl 9.

Pargites, overcrowding, dis€asc and prrdation had little eff€ct on tb3 mortatity of wheat bulb
fly larvae which s€emed to depend otr thc supply of food for the younger larvae, which, when
th3y wer€ too abuDdaDt, left insufficifit for the older ones. Evidence was obtained indicating
that th€ mortality of both newly-hatched atrd old€I larvas was rclated to the number of shoots
available per larva at Orc tfure of hatching.

10.50 SnosoN, J. (1973) The influencc of hive-space rcstriction on the tendency of hoocybec
colooi€s to rear queens - lownal of A?icultual Research 12, l8llE6.

Limiting ths total hive^space of colonies to 37 litr€s, although it caused little, if any, r€striction
of spacc for brood or food, neverthelcss resulted in an increase in the number of occupied queen
cels, includiDg sealcd ones, in the colonics and iocreas€d the chaDce of the queens bcing reared
to maturity.

10.51 TAyLoR, L. R. (1973) Ins€ct migration, flight periodicity and the boundary layer.
tourdal of Anirrul Ecology 43,221238.

Fiftean-poilt profles of aerial density iE relation to height up to 32 m were measured for 24
in5€ct taxa. All profilcs show€d a discoqtinuity, This discontinuity occurred at a height of 30 cm
for total ins€cts, wherE m€an wind speed matched mean flight speed. Fliglrt behaviour above ths
discontinuity was much morc consistent than below. Above the discontiquity, log dcnsity x log
height regression coeftcients coDforEred with expectation bas€d on ktrown behaviour, size, and
upward atmospheric transport. The discontinuity thus ag€es with exp€ctation from the boundary
layer hypoth€sis. The proportion of small insects above the boundary layer b significautly
correlat€d x,ith the diumal flight periodicity of the taxotr.

10.52 TAyrrR, L. R. & FRENCH, R. A. 0974) Efrects of light irap design and illumination
on samples of moths ia an En8lish woodland. Bulletin of Entomological Reseorch
63, 565-572.

Operated in sheltcred woodlaud" the samples obtained by Rothansted tulgsteo filaDent aod
Robinson mercury vapour light traps are best described by a spatial model different from that
usod in a site expos€d to wind. Differcnc€s betw€en th€ proportiom of Noctuidas aod Geo-
metridae were accountable to differcnces io height of fligit. The Rothamsted traps gave mole
consist€ot sampl€s than the Robinson traps and averaged about onsquarier the number of moths.

10.53 T^YLoR, L. R., FRsNcH, R. A. & MAcAuLAy, E. D. M. (1973) Irw-altituds migration
and diurnal flight periodicity; the importance of Pluria gatuna L. (kpidoptera:
Plusiidae). Journal of Animal Ecology 42,751-:7@.

Plwia gamn& migrates by day and night. In field observations made betw€en 1933 and 1964,
night-time flight is prcdominantly down-wind but day+irn€ flight is not. This suggests that
flight direction, per se, during migration is ecologically irrelevant. It is argued that migration in
ins€cts is largely the loss ofsocial inhibitions and a resulting rcversion to simple lilear moyement
within the normal spatial reference frame of the sp€ci€s.
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10.54 W[.DD.Ic, N. (1973) The survival ol Entomophthora spp. in raummified aphids at
differ€nt temp€ratu€s ard humidities. toumal of lwertebrare Potlalogy 21,309-311-

Entomophthora apirdis survived for at least 32 w€eks at O"C a 20% or 50% RE, and E
thdtreriatt for at l€ast 16 weeks at lO'C ara.d 2O/. or 50% RH, in mummified iufected pea

aphids, Acythosiphon pisun. The fungi produced infective conidia when the aphids were
moistened. This probably explaius thc survival of Entomophthorq spp. infectins aphicls during
short periods when th€ w€ather is unsuitable for conidial discharge and host iuf€ction.

10.55 WE-Dtr.rc, N. & LAUCKNER, F. B. (1974) Entonophthora infecting wheat bulb fly at
Rothamste.d, Hertfordshir€, 1967-71. Annals of Applied Biolosy 76, 161-17O.

Ettomophthorq diptetigena, E. hylemyiae aDd, most commonly, E- muscae iufected whet bulb
flies at Harp€nden, Herdordshire, betw€en 1967 aod 1971. The mean peroeDtages of infected
flies cauSht each year from 1967 to 197I were 19, 0, l, 29 and 16, respectively. These showed an
increase with incrcasing host density. In 1970, two-thirds of the fernale flies were killed by
E. muscqe beforc they laid any eggs. Conidiophores dwcloped iD most flies inf€cted with E
,usdae duritrg the two weeks after peak emergence of flies. Subsequently, restiog spor€s devc-
loped in a progrcssively increasiog proportion of infected flies. Resting spores developed in only
six of the 130 iufecled males compared with 103 of 2,14 iofectcd females in 1970 and 1971. The
physiological a8p of infocted flics probably deterEined whether conidophores or resting sporcs
developed.

Molecular S&uctues DePrrh mt

GENERAL PAPERS

I I .l ThurER, M. R. (1973) StructuEs of organic complexes and alkali mctal ions. .9rrzctnra
ond Bonding 16,7l-111.

ll.2 TRrrrR, M. R. (1973) Antibiotic ligands and model compounds. ln: Molecdar
structure by difraction methods. Specialist Peiodical Report. Chemical Sociery l,
429-442' 

RTSEAR.H PApERs

ll.3 BEEoRD, R. C. E., FENroN, D. E. & TRLTTER, M. R. 0974) Reacrions of bis-
(1,t,!,5,5,5-hexafluoropentane-2,+diouatolcopper(tr) with plrazine and the crystal
structures of the I : I aod 2 : 1 complexes. Jounal of the Chemical Society (Doltot
Trdnsactions), 17-24.

Reaction of Cu(hfac)r,HrO [t fu" : (CFaC0)2 . CHI with equimolar amounts of ptrazine Gyz)
in carbon tetracNoride gave the 1 : 1 complex (I) Cu(hfac)z(pyz). RecrystallisatioD from hot
carbon tetrachloride gave (D together with (fI) [Cu(hfac)z]zoYz). A I | 2 mixtue of reaclants
gave Cu(hfac)z(pyz)2.

Tfu€e-dinensio[al crystal structu€ analys€s were carried out on (D and (II). (I) is a lioear-
co-ordination polymer, having one molecule in a triclinic unit c€ll with space goup PI. The
copper is six-co-ordiDated and occupies a crystallo$aphic ceDtre of symmetry: the two chelating
hfac rings give Cu-O l'924 aad 2'OA4<7) and the pyrazine rings grve Cu-N 2 529(9) A. Each
pyrazine ring bridgrs two copper atoms rclated by the translatiotr [0,1,1].

The 2 : 1 complex (Il) is monoclinic, v/ith two molecules in a unit cell of space group P2r/c.
The cootre of the plrazine ring is on a cr)stallographic centr€ of symnetry and the five-co-
orditrated copper atoms arc not required to have any symmetry; io fact the co-ordination is
square pyramidal, with mean base Cu-O bonds 1'94(i) A, and the axial Cu-N at 2'250(17) A.

11.4 FENroN, D. E. 0973) Alkali-metal complexes of phenacyl kojate (5-phenacvloxy-2-

hydroxymethyl4tl-pyran4oDe). Jourrul of the Chemical Society (Dalton Transsc-

,brr) 1380-1383.

Complexcs of the type MX, (phenacyl kojate) have beeo prepared where MX : CsBr, NHaBr,
RbI,-CbI, NHd, NaNCS, KNCS, RbNCS and CsNCS. When MX : NaCl, KCI' RbCl, CsCl,
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NHrcL NaBr, KBr RbBr, NaI and KI, complcxcs of thE type I\D( (ph€oacyl kojatc)r are
formrd.

ll.5 F!NmN, D.8., N^vq C. & thrrrER, M. R. (t973) Anionic hexafluoroacctylacetonato
oomplcxes of alkali and other mtals 8nd the crystal structu€ of dirubidium tris(hexa-
fluoroaretyla€ctonatoMi^E. towrral d tle CtQmicol Society (Ddlrol Tru$actions),
2tEU2t94.

Atrionic ,lk.li-mctal complcx€s of thc typcs M(hfach- aud M(hfac[r- arc rsDortcd (hfac:
(CF8COhCII). T'he counter ioDs prcssnt ate moneprotonated, 1,&bis(dimethylamino)-
traphthaknc [CrafhoN:)+, or alkali mctals. The pr€parations of tho complcxcs lCr.lhNz]r
lM(hfac)al- (M - Cu, M& Ni, or Mn) and [Crl}IreNrl+lf(hfac)rl- arc also rcported"

The crystal structure of dirubidium tris(1,1,1,5,5,5-hexafluoropcntane2,4dioo.to)sodiat€,
(Rb+X[CFsCOCHCOCFahNaX-, has becu detcrmined. Thq€ are four moloculcs in an
orthodroDbic cell of s[iaoe g-i1oup P2r2r2r. Sodium is surroundcd by a trigonal prism of oxygpn
atoms (Na-O 2.m-2.47 L\, ttu€e chelate Fdiketonat€s forming the prism sid€s. Thc rubidium
iotrs coDta€t fluorioe and oxygen atoms from difrer€nt anioos.

ll.6 HucEEs, D. L. (1973) Alkali-met8l complcxes. Part VIL Crystal and molecular
structu€s of the o-Nitrophenolatobis-(l,1Gph€nanthroline) complexes of sodium and
rubiditn. tourad of the Chemicol Sociery (Dalton Trarrsactions\,2147-2354.

The alkali-metal salts of o-nitrophenol on E€atment with the neutral chclating liEBnd t,lo.
phemnthroline yield the co-ordinatively saturated 1 :2 complexes named in the title, The
stnrctu€s of these have bcen determioed by X-ray analysis with observations collected on a
diffractometer.

In tho sodium complex, the c.tiotr is six-co-ordinate, interacting with the thr€c chelating
ligards to give monomeric units. The rubidium complex has a similar pseudo-threfold sym-
rletry of th€ chelating ligaDds, but with a larger co-ordination spher€, thc cation also accepts
coordination with a s€cond o-oitrophenolate ion, which thus bridgas cations about a centrc of
symmetry. Dimeric units, bound by van dcr Waals' forces, form the crystal structure.

ll.7 HucrEs, D- L. (1973) Crystal structure of thallium(I) L-ascorbate. Jownal of tlle
Chcmical Society (D alton Tronsactions), 2219-221 5.

The thallium derivative of axorbic acid was prepared by Prof. R. M. Synge and Mr. W. M.
Laird for use as a coupling sgEDt in the synth€sis of 'ascorbalamic acid'. Crystals of th€ title
compound arE orthorhombic, space goup P2r2r2r. T\ere arc two molecules per asymnetric
unit, rclated by a pseudo-two-fold axis parallel with the a axis. The two thallium@ ions are
4'oS A apart and bridged by oxygen atoms. Co-ordination about the cations is typically ssym-
metric, involving only three and four oxygen atoms (from four anions); in each case the oxygens
are grouped on one side of the thallium ion.

Ttr€ absolute coofguratiou of the anions was assigned by comparison with Lascorbic acid,
and thc differences b€twoeq the geometry of these adons and that of sodium ascorbate are
discuss€d-

11.8 (LayroN, A. J.), MALr-nrsoN, P. R., PARsoNs, D. G. & TRIrIER, M. R. (1973) Synth€sis
aud crysral structur€s of complexes betw€en ca€sium thiocyanate and two isom€ric
macrocyclic crown polyethers,6,7,9,l0,l7,l8,2o,2l-Octshydro-7&9&lEs,20$tetra-
m€thyldibenzolb,klu,4T,l0,l3,l6lhexaoxacyclo-octadecin (Isomer D and 6,7,9,10,17,-
18,20,21 - octahydro - 7R,9R,18R,20R - tetramethyldibenzolb,klu J,7,10,13,l6lhexaoxa-
cyclo-octad€cin Qsomer G). Journal of the Chemicdl Society (Chenical Communica-
tions), 694-495.

Two isomers, F and G, of tetramcthyldibenzo-18+rown-6 each with four chiral carbon atoms
girt complexes with ca€sium thiocyanate; CbNCS(E clnsists of controsymmetrical dimeric
molacules -with CvN4s bridges, the othcr ccordiDating atoms bcing the six oxygeus of F at
307-3'34 A and the aryl carbon atoms at 3.79 A, while CsNCS(G)z coosists of Cs{G)z+ catioas
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haviue ;I symmctry with 12 qs-O contacts at 3{7-3!ts A aod disontcred thiocyanatc ions.

tsomer f is thc aelo form while isomer G is opticaly active; the two Bolecul€s of G in th€
comphx comprise one of each haDd.

t I .9 MERCER, M. & TRurER, M. R. (1973) Crystal structur€s of complexcs between alkali-
metal salts and cyclic polyethers. Part VI. Complex formed between dicyclohcxyl-
l8-crown-6, isomer B (perhydrodibenzo[b,k]U,4,7,10,l3,l6lhexaoxacyclo-octadecin)
and sodium bromide. Journal of the Chemical Society (Daltoq Trdnsactions'),
22ttm.

Reaction between sodium bromid€ and dicyclohexyl'18'crown-6, isomer B, in dry m€thatrol
gives a I : I coEplex with two molecul6 of \rater of hydration- The c'rystals arc l'iiihic aod
ihree-dimensional X-ray analysis has showtr that tbe sodium ion lies on a centrc of symmetry'
and is surrounded by an approximately planar ring of six oxygeo atoms of oDe ligEnd (Na-o
2.67-2.97 Al. The hexagonal bipyramidal arrangpmcnt about the sodium is completed by two
water molecules, at 234 A. The water molecrrles form hydrogen bonds to the bromide ioD,

resultiDg in ao infnite chaiD strucrue.

I I .10 MERCER, M. & Tirrrr:n, M. R. (1973) Crystal structues of complex€s betw€€E alkali-
m€tal salts and cyclic polyethers. Part VII. Complex formed bet\f,eso dibf,,,ozo-2+

crown-8 (6,?,9,lo,l2,l3,N,2l,232A,26,27dodecahvdrodibenzo[bp]'1,4,7,10'13'16'19'-
22-octaoxacyclotetracosin) and two Eolecul€s of potassium isothiocyatrate. tournal of
,hc Chemical Sociery (Dalton Tiansactions), 269-W3.

Potassium thiocyaDate reacts with dibenze.24-crown-8 giving crystals of formula CrdlsrOs,
2KNCS. Th€ crystal structu€ has been d€termiDed- Crystals arc monoclinic, spac€ group
Y2tlc,withZ:2.

i[,i fieaod oryepo .toms ar€ almost coplarar, with potasium atoms 0'66 A on each side of
this plane. Each K+ atom is witlrin booding distance of five oxygcn atoms, three bonding
itrdepcDdEntly, (K-O 2'732-2'825 A) and the fourth and fifth unequally shared betweea thc two
potassium atoms (K-O 2'895,2'979 A). One thiocyanate ion is above and one below-thc ligaud
lai prane, eacfr Uiidging the-two potassium ions ihrough nitrogeo (K-N 2'87, 2 88 A).

ll.1l MERCER, M. (CRATTREE, R. H. & RrcE^rDs, R. L.) (1973) A p-dinitrogeo complex
with a loDg N-N bond. X-ray crystal structure of [(PMezPh)rClReNrMoClr(oMe)].
Jownal of the Chcmicql Sociev (Chcnical Cornmanicationt),8O8 &9.

The comolex t@MezPh)rClReNzMoCl(OMe)l has been prepared; it has ,(Nr) at 1660 cm-r
ana ue i.t-N-it'zt A), no-N (1 79 A), aod Mo-N (1 89 4) bond distanc€s, determined bv
X-ray crystallography are consisteEt with a linear Ro-N-N-Mo delocalised bonding scheme.

I I . 12 N^vE, C. & Ttrurm, M. R. (1973) Crystal structure of bromo-[tris{2-vinylphcoyD
phosphinekhodium(I). lournal of the Chemicdl Society (Dahon Tratsactions),)202-22M.

Ths crystal structure of ths title organoretallic compound has beeD detcrmircd. It is rhombc'
hedral, the rhodium, phosphorus and bromine atoms lie on a thr€e-fold axis which dat€s tbe
vitrylphenyl eroups, The six olefnic carbon atoms arc equidistant from thc rhodium atom
ti.i-< z.iz ioa z.zs Al which is displaccd from the equatorial plane bv 0 10 A towards tbe
iromine, to give Rh(IFBr 2'5Et(4) and Rh-P 2'167(ll) A.

ll.l3 PooNI , N. S- & TRurER, M' R. (1973) Complexes of alkali-metal salts, including
those of chelating auions, with four macroclclic 'crowa' ethen. tourrul of tlu Chemical
Socie ty (Ddlton Trottsoctiorts), 2162-2065.

A.o investigation of th€ efrect of soh€nt, g€seuce ofwater, and ratio of reactants on the isoLation

of compleies between LiX (X : Br, I, NCS) with b€Dzc 15-crown-5(l) and of NaX and KX
$,ith (li, dibenzo-18-{rown-(2), dibenzo-2a-crown-E{3), and dibe0zo-30-crown-10(4) has led to
rveral-new complexes, particularly those with two metal atoms to one ligand- For sodium and
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potassium with X: l-nitroso-2-naphthol,ate, 2-nitropheqolate, 2,4-diDitrophetrolatc, ard 2-
hydroxybeozoate, complexcs have been made with ligards (1H3). These includc (sodium
2-nitropheoolate)2(3)l and [potassium hydrogen(2-Ditrophenolste)dl)r].

Statistics Deprrtment

GENERAL PAPERS

l2.l (AT,DERMAN, G., EDWARDS, R. A., GREFITES, J. R., HoLMEs, W.), LEssELrs, W. J.
(MoRGAN, D. E. & RAVEN, A. M.) (1974) A.n approach to the practical applicatioD of
a metabolisable energy system for ruminrnts in the United Kingdom, Proceedings of
the 7th Nun ion Confercnce lor Feed Modufactuters,tadaary 1973, School of Agriculture,
Sutrot Bonington, pp. 37 -:18.

12.2 ALvEf N. G. (1973) Table operations. censtd, User's cuide.ivo.6. Inter-Univcrsity/
Research Council Series, Report No. 20. Edinbugh: Program Library Unit,
Edinburgh Regional Computing CeNltre, 23 pp.

12.3 GowER, J. C. 0973) Mafiix operstions. Genstat User's cuide,Vo. 5. Inter-University/
Rescarch Council Series, Report No. 19. Edinburgh: Program Library Unit,
Edinbureh RegioBl Computing Centre, 16 pp.

12.4 GowER, J. C. & Ross, G. J. S. (1974) Muhtuqriare and cluster qndlrsit. cezstat
User's Guide iYa, 4. Inter-University/R€s€arch Council Serics, Report No. 18.
Edinburgh: Program Library Unit, Edinburgh Regional Computing CJntre, 55 pp.

12.5 Gowrn, J. C. & (MARDIA, K. V.) (1974) Multivariate aaalysis and is applications: A
report on the Hull Confereooe 1973. Applied Statistics ?.3, 60-6.

12.6 NELDR, J. A. (1973) The GENSTAT Language. Genstut Aset's Guidc rvo. 1. Iuter-
University/Research Council Ssri€s, Report No. 15. Edinbureh: Program Library
Unit, Edinburgh Regional Computing C€ntie, 24 pp.

12.7 NELDER, J. A. (1973) GLIM (Generalised Lineu Interocrive Mode iag). User's
Marual. Drplialed Repon: Working Party on Statistical Computiag of the Royal
Statisticsl Society, 19 pp.

12.8 NBLDER, J. A. & Members of the Rothamsted Statistics Departme[l (1973) Gensta,
Reference Manual. Inter-University/Research Council Series, Report No, 3, S€cond
Edition. Edinburgh: Program Library Udt, Ediobwh Regional Computing Centre,
163 pp.

,2.9 WEDDERBUR\ R. W. M. (1973) Regression. Genstat User's Guide No. 3. llJj.f,f-
Unilersily/Res€arch Council Series, Report No. 17. EdinburSl: Program Library
Unit, Ediuburei Regional ComputiDg Centrc, 16 pp.

RTSEARCH PAPERS

12.10 (ANDREWS, A. H.) & V/eoorrsurN, R. W. M. (1973) The relatio.ship of age to first
molar tooth development in a goup of cross-brcd steers, Balrirr yeterinary Journal
129, 512-5t7.

The relationship of frst molar (fourth cheek) tooth cruption to age in goups of Hersford x
Fri€sian steers is examined. A scheme for scoriog visual ass€ssE€nt of the degree of intra-oral
eruption is dcscribed. A mathematical model relatitrg observed scores to the known ages gives
estimates of the age corresponding to aDy obcerved scorc, together with aD estimate of error,
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Eruption of the 6rst molar giv€s a us€ful indication of age in the raoge 6ve months to one y€ar'

a time when intra-oral eruption of the perma.Dent anterior teeth has not begun.

12.11 BoyD, D. A. (1973) DcYelopments in field experimentation with fertilizers' Pios-
phorus in Agriculrwe No. 61, pp. 7-17.

A brief historical review is followed by an account of some of the moIE important dovelopments

iD 6eld exp€rimentation io Britain. There has b€en a u€nd from isolated experiments to carefully
planned series of expcriments, whercby the effect on the fertiliser requirement of crops of such

important factors as kind of soil, crop rotation atrd season are being identified. In place of
deiigns testing few amounts of fertiliser, multiJevel experiments testing up to uine amounts of a
single nutrieot and six amounts of all tlu€e Dutrients are Siving t€sh insigbt iato yield/nutrient
relatiooships.

Some common misunderstaodings over the usc of standard errors and the analysis of variance
are discussed.

12.12 CHURCH, B. M. & (C,cLpwEI-r, T. H.) (1973) Lime le{uiremeDts and the lime status of
soifs in Englaud and Wales, 1963-{8- Experimentdl Eusbandry No. 24' '18-53.

Information otr the lime rcs€rves of soils atrd cstimates of chang€s b€tw€en 1963 and 1968 are
given from a survey of 13 districts of Ettgland and Wales.

on average, the lime status of soils remained in balance; losses of CaCOg io the five-year
period about equalled the 2'l t/la us€d. However, if losses cootinue at the same rate, tho
decrased us€ of lime siuce 1968 implies that therc could now be a rundown in the reserves of
some soils. Lime was lost most quickly from recently-limed fields, and loss€s wera larg€r at
higher pH and more for tillagp than for grass fields.

Requiremeots for future surve)s of soil nutrieDt status, which should have limited obirctives,
are discussed.

12.13 Gow:r, J. C. (1973) Clacsification problems. Conributed Papen, 39lh Session of rhe

Intern rion4l Statisticol Institute, l, 442-4OE.

Examining non-probabilistic classification models is essential before their probabilistic counter-
parts can be prop€rly formulated. Classification has many purpos€s, but ofteu criteria arc
coocerned with the futue use of the classes, such as their predictive propertics or the eas€ and
acauracy with which future samples can be correc0y assigned.

12.14 GowER, J. C.0974) Relating ctassification to identificztio!- la:. Autom0tic identillca'
,ion ol biological specim s. London: Academic Press.

Muttivariate Bixtule and discriminant problems, which are resp€ctively classical statistical and
identification problems, are shown to be clos€ly interrelated' This is just one example of the
rigid distinction between classification aEd identification b€coming blured. A.nother exaEple is
given relatiag non-probabilistic classification and itleutification. It i5 suggEsted that these are
not isolated cas€s, but that classes are often s€t up so that future samples can be assigned to them
optimally.

12.t5 GowER, J. C. (1974) The aualysis of three-way 8rids. In: In ra Pe$onal tpace-the
meosurcmcnl of subiective vqriatio,t by grid techatque. Ed. P' Slater. London: Wiley

A twoway grid is a special kind of two.way table arising in psychological work, a.ud sho*s bow
an individual views various persons of his acquaintanoe. The ross rcfer to the persons and tbc
cotumtrs to various attitudes. Such tables may be analysed by fitting a multiplicative model s'ith
row x columtr tcrms aEd this is closely rctatcd to principal components analysis. whcn s€veral

erids have b€en co[€cled for differcnt itrdividuals, or for the same individual on diff€r€nt occa-

iions, a threway grid must be analysed fte papcr develops various ways in which the mrrlti-
plicaiive model may be generaliscd and examines the associated computational problcms.

allied rcthods for analysitrg sots of tabl€s are briefly reviec/ed.

363

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-1-130 pp 49

ROTHAMSTED REPORT FOR 1973, PART I

12.16 KErEroN, R. A., B^IDNER, R., Fr-ErcrrE& K. E., roNEs, M. G. & (M^s!cLr" F. E.).
(1974) Fluctuations iu wheat bulb fly egg populations in E stcm England. Aawls of
Applied Biology Tl , 1O2-lO7 .

Fluctuations on mcan egg deasities from field samplG in the ADAS Eastcrn Region for the
past 20 years ar€ aEalysed to detlrmine what factors have importaut efrects on egg d€nsity.
Ia both light and heavy soils over 70% of thc variation itr cgg density betweeD ycars coutd be
lio.k€d to variatiou of thrEe factors: availability of cggJaying sit€s; autuln rainfal, affecting
date of sowiog of winter wheat; the January soil lemperature, affecting date of hatching of the
eggs.

12.17 Kxu?To\ R* A. & TAyr.o& L. R. (1974) Irg-series and log-norrnal pararDeters as
divErsity discrimioaDts for the Lepidoptera. lournal of Animal Ecobgy 43, 3El-399.
(For sumnary see No. 10.&.)

12.18 I#cH, F. B. (1974) Handling cpidemiological data. Il|.: proceedings of rhe In er-
,rqtionol Synwium on Dernutophilus Infection, 1973.

In a survcy to rr€asue disease ftequency the main problems are to obtain data about a repre-
scntativc saEplc of animals and to formulate a d€f.oition of the affectcd enim,t that can bc
applied cotrsistendy to lhe whole sample. In experim€nts and in surveys of diseasc natural-
history hypothes€s about causation or coutrol determine the details of data collectioD. Alalysis
often rEqufu€s a lot ofcalculation and the curr€trt lack ofa computer progran for survey aralysis
suitable for small computers hinders the propcr assessmcnt of epidemiological studies in many
countri€s, partic.ularly in the tropics.

12.19 (I.rIII-q R. C.) & ToNc KwoNG YUEN, IrwsrNc (1973) Variation in nutri€ot contcnt
of glasshouse soils. Experimedal llorticuhure, No. 25, 102-lll.

The obirct was to fnd how best to sample soils from a block of glasshouses for reliable manurial
advice. Differences bctwe€tr pain of samples from the same bed werc 5-10% for salt conoentra-
tion and potassium, but up to 30% for nitrate-uitrogea. However, the nutrient couteuts of beds
withio most houses were similar. At most sites diffcrEoc€s between houscs on the first sampling
date werE small, but on a few sitcs they were trargor aEd often inconsist€trt from one tirnp of
sampling ro the next.

An adequate camnling procedurc would be to take a silglc sample at random Aom the wholc
of each house on thc first occasion, but from a s€leclion of hous€s on later occasions whenevcr
hous€-to-house differcnces at the frst sampling werc small.

l2.m NET.DER, J. A (1974) GENSTAT facilitics and data-logging. In: proceedings of
Dota-Loggw Synwsium, N.I.A.E.

Thc diagram itlustralcs aclivitics in a scientific projtrt involving datalos8ing:

+
Think

t
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Geostat provid€s facilities for all the sctMti6 in capitals. The scope of these f8ciliti€s is
illustrated and the steps mcessary to ma.kc fles of prcviously validated data acceprable to the
Geustat syst€m arr disc'uss€d.

12.21 Plyxr, R. W. 0974) Genkey: a program for coDstructing diagnostic keys. In:
Autonatic identificalio,t ol biological specirnent LoodoD: Acade|ric Prcss.

Genkey is a Fortrsn computer program for constructing diagnostic keys from a matrix giYiDg

the res'poDs€s of each sp€ci€s to tests, toggther with c€rtain ancillary iuformation. The paper

aescri& tUe D€thods us€d in Genkey and tho options available in, for example, mode of
construction, test selection, use of probabilities aod forms of output.

12.22 (PBJECE, D. A.) & GowER, J. C. (1974) An iterative comput€r procedur€ for mixed-up
valu€s in experio€n|6. APPlied Sr?,t'rstics 23,73-74.

Hesly and w€stmacott (1950 SsYe an ilcratirt computer procedure for dealing vl$ miqqieg

valu€s in experimcnts, Pearce (1960 and othsrs discuss€d an improved version of the procedure.

This improved vcrsion is now extcndcd to dsal with ioadvertently pooled values.

12.23 RocERs, C. E. (1973) Itrterpreting structur€ formulae' A?plied Statistics /2' 4l+424.
Structure formulac res€mbling ordinary algebraic expressions can specify compactly the structu€
of factorial experim€Dts. An algorithm is givetr ro traDslate any structu? formula into the
equivalent list of model terms.

12.24 Rc6s, G. J. S. (1974) Rapid techniques for automatic identification. I\i Auto,rtotic
identification of biologkal specimens. London: Academic Press.

Simple idsntification techaiques may be suffcient for many applications, and rapid proc€ssing

allows the compuler us€r to try difrereDt approaches. The identification facilities in the author's
program CLASP ar€ d€scribed, including the construction of binary keys' finding the approxi-
rnaG minimum subset ofvariales for bioary identifcation, id€ntmcation by similarity coeficients,
and the analysis of clusters to 6trd usoful idsrtification variates.

12.25 (Sp Rxs, D. N.) & ToDD, A' D.(1973) LatcDt roots and vwtors of a syEm€tric matrix.
Applied Starist ics,:2, 2@-265.

Ar algorithE cotrsisting of Fortran translations of two Algol subroutines is described. One
subroutine reduces a rcal syEm€tric matrix to tri{iagonal form using Houscholder's reduction
and Oe other fnds the latent roob and vectors of a symmetric tri'diagoDal matrix, using QL
traosformations.

12.26 (Sp Rrs, D. N.) & TmD, A. D. (1973) A comperison of Fortran subroutin6 for
calculatiDg latent roots and v€ctoE. ApPlied Sratbtics Xr, 22l-D5 .

This paper comparcs the accuaay, sp€ed atrd storago (cquirEm€nts of the algorithm dcscribed in
paper fi above, with rhosc of the algorithm by ortcgB ia Md'ha"'atical nEthodt lor digital
io-nputers,YoL II. Ed. A. Ralston and A. H' Wif. New York: Wilcry.

12.27 WrDnro, N. & LrucxNrx., F. B. (1974) En onoPhrhora irfecting wheat bulb fly at
Rothamst€d, H€rdordshtur, 1967-71. Annals of Applied Biologv 16' 16l-170-

(For summary see No. 10.55.)

12.28 Wn rnsox, G. N. & RocERs, C. E- (1973) Symbolic d€ssiption of factorial modcls for
analysis of variance, Applied StatMics /2,392'399.

The paper describes thc symbouc notation and syntax for specifuing factorial models for analysis

of variince in the control laoguage of the Genstat 5 statistical program system 8t Rothamsted
ThG notation geoeralis€s tho structup-formulae described by Nelder (196r. Algorirhm AS 65
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(C. E. Rogers, rcf. no. 23) conv€rts structuc-formulae in this notation to a list of modcl tcrms
reprcsented as binary integers.

-- A further extensioD of the syDtar is discussed for specifying models gsneratty (including non-
linear forms).

Computer Deprrh€Dt

RESE RcH PAPER

l3.l YArEs,l. (1974) The early history of experimental d(f;ign proceedings of the Inter-
aational Sympoiun on Statitticql Design atd Linear Modets, Colorado Sute Uniyeqity ,
1973 -

This paper gives au account of the developmetrt of the modern scicnce of exp€rim€ntal d€sign
and analysis to which R. A, Fisher and his co-workcrs at Rothamsted ma& such outstanding
contributions. This work is even now not fully understood by some mathcmatical statisticians.

Fleld Experinents Section

BooK
14.l DYKB, G. V. (1914) Conwrative exlErin@nts with feld crops. I_arLdot]. Butterworth,

211 pp.

Broom's Barn Experlmentd Stition

TmsEs
16.1 DrrRRANr, M. I. (1973) Efrects of plant populatioD, irrigation and Dutrition itr the

sugar b€et cIop. For Membenhip of the Institute of Biolo$..

16.2 ITNGDEN, P. C. (1973) The control of yield and quality of sugar-bcet s€ed. ph.D.
Thesis, University of Nottingham.

Grxrn lr, Plprns
16.3 B,urn, A. N. (1974) Some asp€cts ofthe oconomic importance of millepedes. Syar-

posid of the Zoowicdl Society of Londo\ tZ.

16.4 C-rmKE, D. A., DrrNNNc, R. A. & WtrrDB., G- H. (1973) Crntrol ofsugar-bcet Dockitrg
disordcr: rrials comparing spring application of fumiSants and aldicarb. Aruals i
Applied Biofuy 75, 4@,

16,5 DRAyoorr, A. P. (193) Measurem€nt of soil moisture dfdcit by aeutron moderation
under two densiti6 of sugar beet \yith ard without irrigatioo. physical aspects of soil
water aDt salts in €cosysteDs, Ecobgical Studies 4. Berlin: Springrr-Vertag
pp.309-314.

16.6 DRAy@Tr, A. P. & F^RIJY, R. F. 0973) Maoganesc; vital trace el(fi(rlt. Dritish
Sugq Bect Rcview 41, 21-27.

16.7 Drnomo, R. A. (1973) rygpy b€ctle. Minlsrry of Agricultwe, Fishcries ard Food
Adrisorr Lffia No. 569, 5 pp.
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16.8 IIEATECoTE, G. D. (1973) Control of virus€s spread by inverteb-ratcs to plants' In:
Yiruses oi iwertebratet Nofih-Holland Research Mowgraphs 'Frontiers of Biohgy'
31,587-@.

16.9 HEArrrcorE, G. D. (1973) Growth stagps of the sugar boet root crop (4'4'7ll)'
bro*tn staie.s of the iugar-beet seed crop (4 .4 .7 l2)' lt:' FAO Mawul on 

'hc 
evdlua'ion

and prevention of losses by pests, diseases qnd peedr. Rome.

16.10 IIE^rncorE, G. D' (1974) Lacewings. Sufolk Natural Hktory 16,22D-223'

16.llHEATIiCoTE,G.D.(1974)Cleaner-loadersitesa.odcrophygieNre.BitishsugafBeet
Review 42,30-32.

I 6 . I 2 HEArHcorE, G. D. (RussELL, G. E. & VAN SrEwooRr, L') (1973) Crop loss ass€ssment- - 
metnoas S9. Boet ye[ows, beet mild yelou'ing aod beet western yeUows virus€s' r1:

ilO i**t ot ,hc evalaation ond prevention of bsses by pests, diseaes atd weeds'

Rome.

16.13 HuIr, R. (1974) ohervatioDs on the JoiDt AssEr-[RB 1973 conSr€ss in North
Atwica. Interaational Sugar lournal, August 1973' 15-16'

1,5.14 HULL R. (1974) Integrated coutrol of pests and diseases of-s}sT besr h: Biolog in

iis ira iit"oi Contiol. oxford: Blackwell Scientific Publicatioos, pp' 269-276'

RTSEARCH PaPERS

16.15B^xrR,A.N.(1973)Factorscontributingtowardstheinitiatiotr-ofslugactivityinthe
field- 

'Prcceedhgr 
of thc Malacological Society of Inndotr 4O' 329-333'

The initiation of slug activity was studied uqder field conditiotrs with Agriolinux reticul^lus-

(M-tiD, ffit; 
"ktJgapn 

sensitive to movemert in conjunction with a coutinuous record of
;;;;J;--d J",ii. t u-iaitv. rno" t*o factors ptayed a part in stimulating activitv' which

;;;;d"; some conditions taki the form of an exogenous rhythm of activity and r€st' Th€

*ipl"*itv oiG. riimuti involved in the initiation of activity was implicated in the r€cordings.

16.16 C-ooKE, D. A., Dut.Ntr'Io, R. A' & Wn{oex, C' H' 0974) The effect of nematicides''-"- 
"ppri"i 

t" tti' seea rows in spring, on erorrth and yield 9l-suEar boet in Docking-

disorrter-aflected fiel ds. Amols of Applied Biober 16' 2E\298'

futh Trichodorus spp. arld Longidorus spp. damagp roots of sugar-beet-seedlings in sandy soil'

"r*ioe 
Docti"g dis'order. Trials in iDf;ied fields betw€en 1969 $d 1972 t€sted the effects of

fr"r;^1i". ;;; G rows with different amounts of .D-D' or .Telone' applied either two-wecks

;i;;il;;; i--"dlatelv before sowiug application of the svstemic nematicide' aldicarb'

ii"-f i i, ih" fr.ro* with-the s€ed durin, sowing, and top-dressing with nitroSen. s€€dling

;i;;i[-fi;i;;;fien decreas€d bv fumigation immediatelv before sowins' especiallv when

f"ii"-;J;r;;ri* rainfall, but ooly,a..ty bl earlier fupieatign or by aldicarb; differerces

il ;r;L; of roots harvested were srnauei because hand-sineling removed excess see'dlings'

fr"r"-*"" ua*ffv fittl€ differeDce between the yield increases giren 6y ihe most effective trEat-

;;;,;;;;;;dt;b at 1'12 ks active beredienVha and 2 2-6'6 ml 'DD' or 'Telone'/m of
.o", ui 

"itn", 
ti." of application. Nitrogen topdressing never affected-sugar yiold significantly.

Ittnpidorus soo. alld Tiiihodor* spp- wire boih controiled well in the fumigAt€d row but much

6;;ll ; i!'"-, 
""a "riut.U 

ai i5 cm from the row (i.e. mid-way between two treated rows).

16.17CooKE,D.A.(19?3)Theeffectofplantparasitic,ncuratodes'rainfallandother- - ' - ' 
fociot"- oo oocking disorder of sugar b@l' Pllnt Pathology D' 16l-170'

Io the years 1963 to 1972 the ar of sugar beet reported affected with-D.ocking disorder ranged

from 174 to 7819 ha. It was most wi6ispread afier heavy May raimfall. Trichodorus spp. a,,d

;rer;;; ";;:;rr*o" 
pti.uty aut*gi to s€edling roots and are common in saodv soils on
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which much sugar baet is growD. NcoEto& Dumb€-rs ir soil samplcs taken at drilling wsrr not
!rjT]I.q with root yietd or shape. Accunrte prcdicrion of a"-igc i, i-po*ribte Guse it islnluenced by growing conditioDs but is more likely to be sever€ ia fields with a prcvious historyof the disorder.

16.18 DR ycorr, A- P., DrrRR^Nr,-M. J- & MrssEM, A. B. (f974) Effects of platrt dctrsity,
irrigatioo and potassiun and sodium fertilis€rs on ,,ig", i,""t. U. fnn-uencc of soiimoistu€ and weather. fownal of Agticuttura! ScienceiCotiridge) O,,261_26g.

The aEount of soil moistue used by sugar b€et was determined weekly betwoeD May andoctober (1970-72) in plots r€sting 18 500 and rz+mo praotslta-wiii- tl *ittroot irri;tio'.
Ift1,fy,-":F.morc than 60 % of rhegrouna lafter mia-June wirl- tie targe populati;n alo
1:_t.y_-l-J!ly *,9 .he small popularioE) rhe crop us€d water at rhe porential iransiiration rate
."I-TI9,1,] ."qr" dcficits.on plots-wirhout irrigation of up to lio mm. T-trerefore as irriga_
uon geauy rocrcased sugar yield in 1970 and 1972, it probably did not do so simply by satisfyiig
the crop's water need.

In 1970 irrigation appcared to actlartry.by dccreasing the tinre taken to attain complete leaf
cover but itr 1972 iniglltion had outy a-sliSht effect oileaf cover but geatly increafu sugar
{"J1 ?:j1i:9111,.,f, the large popuration. witr, fittte ,ahfalt,'ih;-la;ge poputation rapidry
exrausted the avarlable moisture from the plough layer. It seems likely thereioie ttut ioidtlo,
increased leld by giving more teaf cover 

-early 
and Uy impro"iqg nritrient supply but not bysupplyirg extra water for traDspiration.

. 
Roots of the larger plant population ext€Eded deepcr more rapit y than those of the smallplant population but roots of both evenrua[v-reachd lso crn r*iiroraury exprains wny itri

crop wasable to us€ water at the pot€ntial rate for mucb of the season even in piolooged droug[ts.
The maximum anount of water rcmoved from each soil horizon depe"AJ ," pf""i poprf"t-i-,
th€. water treatm€nts aDd depth down the profire. The availabre *.:t"r Lpu"ity otiiritea rroni
soil textue suggestcd that with roots to 150 qq thae was 23e mm 

"iaraiLu" 
*"ter in the soil.In practice, I,z 000 plants/ba given Do irrigation usea loz mm orinis anJ 115 mm when irriga-

f:-::-lot!d frT gfry*q, like carlier ones, *gs; tbu;" tbj" sotr suear beei oiiy
Eves large rEspotrs€s to irrigation wheo it is needed early in the seasou.

16.19. DR^y,ccrrr, A. p., Dmrerr, M. J. & WEBB, D. J. (1974) Effects of plant density,irrigation and potassium and sodium fertirisers on ,ug G;- i] viero" ana nutrient com-positioas. .Iourral of Agricultural Science (Conbt@e)-t2,251-2(f,.. - -
Thrce experiEents (1970-12) on calcareous sandy loam tested aU combiBtions of four platrtpopllatio-ns (l_8 00-f24 0m phnts/Ia), nvo_ amouns of potassiurn 1O ana t56 kg/ba Ki;isodium.(0 ard 241 kslha Na) fertiliser and two waterioi t *i.*i; in yieta aia *iaicat
compositioD of sugar beet. The maiD eflects of the tetmealts in au ttuee experiments coufirmEdtbat at least 75 000 phntsAa werc n€ed€d for maximum ,rgu. Vi"fA tn"t sodium fertilis€r
increased sugar yre-ld.mop than peract;ur (*0.76 and +O 2i ffiGpectively) and that thicrop responded to irrigation in some ycars (_*1.35 t,/ha sugar in tSlO ia +1.6i tl]r- n tClZ).

Analysis of the growth of the crop showed that i""r.r"irig tf," pfant population incrE€s€d 6f
*::$-ry ::j1 ry3, from singtiug onwards 3ld giving frgatiira ir&..i".a it from Juty; thee,,e*s persrsted unt haivest and were reflected in incrcas€d sugar yierds. Fertiliser increased-lcafgrowth early in the season but the effect disappearEd tater, itrtroug[ suear yield was still in_
creas€d. Interactions b€tween plant populatiol, fertiliser tteatmsnt-anJ'irrigutioo lr.r" ,mail
every year but therc werc some consistent effects on sugar yield. The resulis suggest that in
"9ryryT_i4 

p-ractice.the optimum population_ is ZS Om pfans/ta; wtrire irrigation-is not frac_tise* 247 k€/ha_sodium plus 75 kg/ha potassium fertiliser shoJd U" eireo. Wh"r" ioig.ti; i,applied, only 247 kg/ha sodium needs ro be given as the extra wot"i i"-"i*."" tfr" uptaki of soilpotassiuE.

16.m DRAycoT, A.-P. & FaRLry, R. F. (1973) Response by sugar beet to soil &€ssings andIofrarspraysofmaDgaae{!.,IowruloftheScienceofFoodandAgriculrureA,6T3_63.
Rcsponses by sugar b€et to mrnglnese in 16 field experiments on organic soils is reponed. soil
applications of manganous oxide and manganese silicate .frif were cimpareA *itfr fotiar sprays
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of rnangar€se sulphate equiYalent ro 9 and l8 kg/ha MD in scvco expcricnts (196q'71)i thrcc

.ip-irilc a.tig th€ ;ame period tsted up to th1ry pravs of qyuaoese sulphate' Gsch

_fu"a*t to g ks]/ta Min, on severely mangancse-defcient crops, Six previous experiments
-;64n;;;"t Ju apptiotlon" or maoganese sulphate, iq the s€cdb€d and as top-dressines'

;it[ friil;ily" rf mantocse sulphate in amouuts up to 42 kg/ha Mn to the soil aod up to

1.5 kgi/ha Mn iD thc sprays.' T#.r;sr";;;iia, -a m oi*tt'frif did not pr€vcnt defici€ocv and increas€d neither

trre inffion or manganese in thc teav€s dudng tbe Erowing s€ason nor th€ suSar yield al
;;;i. MaEs";; subiatc spravs incr€ased the concsrtration sf manS'ne€ in the leaves'

;d ;;i;iG ty-pio." *a ii"to."a sugar vield bv up to 1'5 t/1l8' on avcragp of the l0

"-fr..rs 1969-il, ihe crop respooded little to trcatment when less th'n 20% of plsots

il;"d-;;Dto.". wler 2t td col" of plants weta afrectcd lhc sprays increas€d sugar yield by

il ;a;;ir-r;il;r" rrr.n eo7. *ine .rec6d. of several extractants testeq the fraction of
;ii;fu;;*";6;; bv uormal- ammotrium acetate bufercd to pH 7'0 and containing

i"ir*ril*" ** U*t correlated with the concentratioD of mangan€se in the l€aves. The early

;;il*]is;;*"d it ui t".g" soil drcssings of ''''ng'nes€ sulphate controlled svmptoms aud

i"-[rJl"g.t l"ttl but spliys applying much smaller quantities were equally eff€ctive'

16.2lDR^ycorr,.{-P.,WEBB,D.J'&wRIGIrr,EuzBEIHM'(1973)Theefrectoftimeof'-'-- **i"g -,i t arvcsting on growttr, yield and nitrog€n feniliscr.r€qufument of sugar beet.

i. ii"ia -a "itt 
g"t upt k" at Lat*t. lownal of Agticultural Science (Combridge)

tl,267-n5.
Four field experiments 0968-71) investigat€d thr cfrict of chatrging the length of the growing

""ta oo O"'oin"g"t feniliser requirenrent of sugar beet' The caop was sown on ihrce occasions

ii,i;h-M;]-"rA"d on ttu€e'occasions (s€ptembe-r-D€c€mber) and giwn four amounts of
ii.t i*1iilliriirut l. Pliant samples wer€ aoalvsed atscveral stasps of Srowth (1969-71) in

li'":*i ii t. irfril'the amormt of nitrogen fsrtiliscr needed for maximum sugar yield and also

;;;;;'J;i iil *,"on to tletermine the nitrogsn uptakc' In"'easing.lhe lenglh of the growing

il.ioi-i""r."".a rog"r yield greatly but the amount of oitrogen fgrtiliscr n€eded for maximum

il; ,t"il;;-;"-dgpa iie crirp giten the lars€st dr€ssing of nitrogsn and with tlle tonepst

-i*iri, o"rioa contained most to-tal nitogen, but in every experime,t, giving mire than

iit"rn'" ii".i n"i ii"r"as"d oo. d"ctea.rd thc sugar yield significsntly._As a result of the small

"ii&il ".};;,[ 
t"quir"-""t, thc plant anaiyses during the growi'g season werc of litde

value in prEdicting th€ Deeds of the crop.

16.22 DuNNDra, R. A' 0974) Bird damage to sugar b€€t' Amats of Applied Biotoev 76'

32r33s.
since sugar b€€t p€st atamagp r€cords started in 1957, rlamagp bJ birds, especialy erazing of
*.ali"-.In* *i lv inqe;€d, most probably as a result of changing agronomic practic€s'

;;i.ilJ ;h" ";;tl'"" ; oi noui"iao, the introduction of monosprm see4 and the increase

;;;,il;i*;-;;d ihe distribution of the reported damage does not s€em to follow anv

;;,ffi;i;.;;. h frn_ptot field tials possible repellent materials such as atrthraquiEone,

;"'ih;fi;;tit"-, applied to seed or foliage, did nol drq€asc the extent of grazing'

16.23 DuNNrNc, R. A. & wr{DER, G. H. (1974) Soed-furrow application of pesticides for the

orotection of susar-beet ,""ali"gr rioa pest aamage. Pfoceedi\gs of the 7th Btitish

iiectictute and Funsicide Confercnce' Btighton, 1973, pp 50l-511'

Pesticides applie.d in the s€ed furrow were tested in tdals on bolh lesl-iofested aDd p€st-frre

.,,""'-t*t nitO" io tS'lO to 1973. Aldicarb granules, rnethiocarb liquid and'Du Pont l4l0'
;ff;;;r;;d" .; toio or oooqu"tt , to I lu ..i./a"t" (z8o to I l20 g/ha)' vereconsistentlv

ti"fJa ri i]iil rii ,ooi"e" rto'- a"t"se bv soil pests, m2idv pvgmv beetle and millepedcs'

;ft.;b, -;.;;-ilHC (ciauules onlvi carbofuran' diazinon' mecarphon' 'Ac- 921m"
.ccl iDl, to .pp 5o5' are worth furrhci testiug but many other materids w€r€ ineffective or

phytotoxic. 
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15.24 DrrNla.rc, R. A. & Wnorn, G. H. (1974) Efrects of aldicarb and soDe other Dcoa-
ticides on growth of sugar W, ia lleterodera schacrii-iaf(5,ted $il. Pla Pqrlplogy
23, No. I.

The vigour and yicld of sugBr bet grown on Heterodera schachrii-iifBtd soils, with organic
mattcr coDtrDts of 14-68/- were incrcased by atdicarb granules applied in the s€ed furow in
field trials ilr Eastem Englaud in 1968 to 1970. Sugar yields were smallest on the most heavily
irfested sites; yicld inq€as€s on plots treatcd vrilh aldicarb were greatest at dos€s ranging &om
I I to 31 oz a.i./acre (770-2170 g/ha), but incl€as€s wsle not cnough to eosul€ a satisfactory crop.
Post-crop nnEbers of c?st eelworm were not d€cr€as€d by tneatmcnt. Other caodidate n€Da-
ticid€s--{hlorfenvinphos, diazioon, feusulfothion, methomyl, 'Neosar', 'Du pont 1410', pirimi-
phosmcthyl, 'Prophos', thionazin,'BTS 18502', 'C1,1421' atrd 'R17210'-had no beneficial effect
and seyeral especia[y at higher dos€s, were phytotoxic.

16.25 DuRnaNr, M. I., IrvE, B. J. G., MrssEM, A. B. & DRAycorr, A. P. (t973) crowth
of crop roots in relation to soil moisture €xtraction, Amals ol ,lpplied Biology 14,
387-394.

Growth of the roots of sugar beet, potato aod barley in the field was observed through glass
panels and !€lated to chang€s in soil moistue measurcd by a Deutron probe duriDg 1969-71.
The depth of obs€rved root growth was g€nerally r€lated to, but 10-15 cm daep€r than, the
maximum depth of soil-moisture extraction. On average of three years, sugar beet, potato and
barley us€d watcr from the top 23, 33 and 45 cm soil respectively by the begiodng of Juae, and
from the top 70, 68 atrd >100 cm soil by Oe eud ofJuue. Maximum soil drying iu each horizon
gLye aa ir, fl72 m€asue of availablc water capacity, and showed that sugar bect and badey
eventually extracted simil,ar amounts of water from each horizoD, but potato€s extracted tess,
espccially from below @ cm. Bctwec8 30 and lm cm d€ep, the ir .I7a avail,able water capacity
(per l0 cE soil) prog€ssively d€cr€as€d from 16 to 10, 15 to 5 and 16 to 8 Dm utrdsr sugar b€et,
potato atrd barlcy respactively. The calculatcd soil-moistule deficit (potential e potrarspiration
minus raiofalt) and measured soil moistue deficit wer€ Dot related early in the groryiog period
beforc the crop6 €stablished much l€f cover.

16.26 HEATIrcsrE, G. D. (1973) Nematode-traDsmitted viruses of sugar b€et in FnglaD4
196172. Plarrt Pathology X2, 156-l@.

Tobacca rattle virus (fRV) occun in about 10%, aEd toEato blackring virus CrBRV) in about
5% of sugiar-b€€t fields affcct€d with Docking disorder. IJaf symptoms caused by TRV and by
TBRV may be indistinguishablc. Sugar-beet plants in thc field showing TRV in June wer€
symptomless in October, and plants iDfected with TBRV through the s€ed wor€ symptomless
under glasshousc conditions.

Tteatment with oither 'D-D' soil fumigant or the systemic nematicide methomyl d€crcased the
proponion of plauts showiug TRV in the field. Neither TRV nor TBRV seems likely to caus€ a
serious disease of sugar-beet crops.

I 6 . 27 HE THcorE, G. D. (1974) The effect of spacing nitrogen fertilis€r and irrigation on the
appearance of slmptoms and spread of virus yellows in sugar-beet crops. Jourral of
Agriculrwal Science (Canbridee) t2, $-60.

Where ample rather than little nitrogetr fertiliser is used a small inqease in the percentage of
plants infect€d with yellows call be exp€cted" and aphids will be more numerous. Irrigation may
also increase yellows incidence, but any loss of potential yield from increased virus iucidence will
be small compared with that gaiued from the use of fertiliser or irrigation. However, plant
density ca.n appr€ciably affect yellows itrcidetrce.

16.2E I-Asr, P. J. & DRAycorr, A. P. (1972) Topdressings of nitrogen for sugar beet.
Expefimental usbaldry 2:2, E2-A8.

Forty-thee experiments betw€eD 1959 and 1964 compared the value ofnitrogen fertiliser applied
to sug8r b€et in the soe.dbed with split dressings.
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Nitrogeo at 0'6 cwt/acr€ (75 kgAa) N iq thc seedbed iocreas€d sugar yield by 9'4 cwt/acre

o'iiiniJ] -a o:c 
"*il""t" tr rg [gln'"iN g"ve maximum vielrl or-average" giviog some nitro-

lli "J'iil*at*ir"g 
tuo oo.iedfi;;t 

"fect 
on root or sugar vield but d€cr€ased susar p€r-

ili l*--i *-r,irrtv uv o'z ioa ol/" *poti""tv Top dressing had inconsist€nt effects on

#ffJ,iil,.,;;;;iJ, iir""'..*a #ri ofiops bv 0'25 ron/acre (0'63 Vba)'-t?;il;;;A"iigni.a""ttl'e"-rion iop'ate*tios bu.! 1l ev.erv vear the 
-chance 

of

aJ;"il ricat vi"ld aod-sugBr per;tage o'us 
"ohao"ed 

by splittisg the fertilis€r' No crop on

;ii';;*'*il;;;";-,huo- i'27 6tg""i" *tuon r€spo'ded to top-dr€ssins'

Rainfall and respon." to top ototea-ft 
"'"r" 

not ctosety cortetated aud a reg€ssion combiniog

"r.il"l. a Ir], LL-"t t"i"i"u -a ilrcen-tag" otgt"it'otuoo i" tle 43 experimeuts accountd

for oilv t l % of tt e total varia.ncc in yield r€spoDsc lo top-orcssEg'.'"i il;;"fidJ,hai the whole of th'e 
-"i-t 

odo t".t it .'ro. 
"ugar 

beet should bo sivso h the

s€€db€d.

16.29 ITNGDEN, P. C' & (Scorr, n' f') 0S11 Growing sugar beet for seed in Eogland'

ADAS Quorterty Rerieu No' 9, pp' 10-23'

About looot of sugar-b€et s€ed arc us€d aunualv in EnSIaod' Soe..d.c.r9es' which l9t4 10q0 ha'

il-;;-;;;*uth w6t of tle-w^t, u'i a* i1' oth- er suitabl€ ar€as iocludins Esscx'

fiir?."aliitilNrnrtiiit, oilltatr,i* ,.na dloucestershirc' Most crops arc now srowin r" 't'a'
undenown with barley. r, .ura goffilwifloui . -r"t grop it also practiced' partictlarlywest

ii'f.."-lii -.t".*"v, -a " t-tu, a&i"*i"i t"" it-go*"-uv the traditional transplanting

iirfrIa. iua iipiiii*,t .i""e rsaa-f,;"" GiJ tne efftts of aero-nomic ractor on seed vield

irJl*r,rt. uiii p.Eutions of z5ool6fta o' tot" ttt,o""oory for maximum vield of rz sr'rz

-"iJ?"rii-*ttbl'ri.core.. r, o" nrrive", J g.o*O rX xslq i^O' and up to 250 kg/ha KrO

#?#fii;;;;;"'J-a;;"-';;d vear up-io 250.kg/ha N' top dr€ssed-on the

;;r;;'y;h; viira i,r '*a o*ri"J i i *uia"v and germination bv o'rs%ldav

with delays in sowitrg the r,r si,rr crtiltil *iylUv-*tit tate august' At harvest' cbanges in

develoDment of yielO and germinati;'oi ,oa 
"ig 

o,it of pn^te; btthe iime useful numbers of

ffii;ffi;';";l,;;d ;;fudv a*riii"g -a *"ti"oo to aotio" at.3o-40 ke'/ha/dav while

sermination bcr€as€s bv r Zo"v. fifrft"g, t*"ui'g and ch€miczl killiog of plants bcfore

ir'tTfiIu'l#;'i6" trtdrii vr,ira., 6.'i"at-i'on and size distribution of seed'

16.30 ITNGDEN, P. C. 0974) washiog sugar--b€et sA I'I'R'B' Qounol of the Inlernotional
^ -'' - 

institute ior Sugar Beet Research 6, 154-152'

sucar b€et s€ed gaYe faster and iacreased seedling emergence wh€n wash€d for 3'5 hours with

;iHrffi;iil;-"ili-c. tn r.*tt"te tttataea gpr-in"tion of cress s€€d' Differetrt susar-

b€ot seed caop harv€st dat€s ..o w]it *oaitioni at harvest (i'e' differcnt years) had little

eff€ct on this response. Seed r,r*JJ-t t. i"O"iaual plants grown tog'ther uder similar

conditions differcd io ,opoo.. ,o G"]iog *ni"ni'gg"ttti rntt selection for nief eBrminatioo

;i"ffi;;;.;;-to *'Ji"e -iehrgi'" fti-*itno'll ionuitot problems' After washing' eiElt

out of 20 sampl€s f.o- co.m"-"l"id*i-tt g"t" tipmcantti 
'morc 

seedlings (avel.age-9-%l

from compost itr th€ gr."nou,", *i rd tno*lo awiagp of 4 % incr€ase in emergence' when

i'r,i-afr, llili; ;ri tt*, it it " ird, ;;'* gt'" rtot J to t r 7' (avsraee 6 ''n more s€edlinss'

B€caus€ of sp€cd€d enorg"o"", sejf-i"&iu"rrlot* weeks after iowing were 6y"trcAvisr frofr

washed than unwashed seed.

Soil SurYeY

Booxs

noth.."t"a s^p".i.*tl Station, viii' 137 pp'

11 -2 CoRrsrr, W. M' (1973) Brcckland Fotest Soib'
Station, vii' 120 PP.

I: Sheet SO82 (Norror). Ilarpendcn:

Harpendan : Rothamsted Experimental
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17 .3 l:y-lltf.J. & GREEN,.!. D. (1973\ Soits in Kent : Shee, TR3S (D.aO.Earw&al
(orhamsaed Experimental StatioD, vii, 146 pp.

17.4 FuRNrss' R. x- & Ks{c, s. t. on3) soits ilt cheshire Ir: sheet &Ijz (Encsrrse pofi).
Ilarpendcn: Rothamsted Expcrinenfaf Station, vin, f30tp. 

'--- -
t7.s 9134 ?.-O aol"H^M,, S. r..(t973) so,q h Kcn I: Shcc, TRO4 etstqford).Hargh:r(omaEsted .Expcritr!€Dt8l StatioD, vii, 257 pp.

17 -6 IIARTNUI-, R. & JARvrs, R. A. e973) So/r a/ the Castleford arca of yorkshire. lfrarpt_
den: Rotha-osted Erperim€ntal Station, viii, f@pp. 

-

l7 .7 JjRvts, M. c. (I973) Soi!1.of the Watage and Abtngdon dirrrict.Harpc.ndcn: Rothansted
ExpenE€Etat Stattoa, viii, 200 pp.

17,8 J^Rvrs, R. A. 0973) Soils in yorkshire II: Shc.t SB0 (knttpw).Ilarpcadcn:
RothaEsted ExperiEental StaaioD, viii, lO7 pp.

l7.9 lLTf I Y.) * C*YDEN, 8..(1973) Ttu_classification of some British &it accordits totnc c-omprchcnsivc system of the Unired Srarcs. Harpenden: RothaEsted ExperiE;bl
Station, vii, 227 pp.

TEsEs
17.10 s,*r,., P. D. (!973)Hydrologicat aspects of somc soils in tbs Kiugston kook catcbmsnt.

M.Phil. Thesis, University of Nottinghqm.

17.11 Sr NEs, S.- J, 0973) Soits 8!d vegetatiou on DartEoor: distribution and history.
M.Sc, Thesis, Univenity of Brfutol.

GENm,AL PApERs

17.12 Au$r, !.x. (1971) Thc soil survey of Engtsld atrd wares in Essex. Erre, rycrararir,2j2,361162.

U.l3 Al"rr-rnr, l: H. (1972) problems and complexitics of Essex grotogy. rlsex FieA CfubDa ctinNo.7,24.

17.14 ArrE.r, 
-R. 

H. & (Co$,Lu.r, R. A. C.) (197t) BadgErs iD r€lstion to Spoto$r iE Esscx.E$cx Natwalittq WltZ
17.15 BENDELoW, V, C, (1973) Mapping tho penninc soils. Dalcrrrrar, $,3:/E-3g1.
17.16 c^rRou" D. M. (1973) Rcmotc s.osing techniqucs and tbeir spplication ro soil scim.Part l. Tbc photographic scnson. Soii and Fitilizers 96, Zsf.ik.
17.17 (c,usox' J.), H^RrNUp, R. & JARus, R. A. 0973) soil surveys for integrated land uscplaoniuns. Jownal ol thc Royol Town pl@rning 1a51i1u1s $, adan*,.
17.18 Evrxs, R. (1973) Acrial photographs for soil survey. gede Tiarrsecrs t, y_38.

17.19 GREEx.r, R. D.-(& BInNHAM, C. p.) 0973) Sotu.ln:Thc rwal landscqc ol Nenr. WycColesc, pp. 49-7S.

17.20 JoErsoN, P. A. (1973) The soilsof thc Tid€swe[ 8r,ca. procr?dias,r ofthc Notth olEt gtad
Soik Dkcussion Group No. 8, 23-35.
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17.21 AvB.v, B. W. 0973) Soil classification io tlc soil sunrcy of England and lYales' Tftc

lounal of Soil Scierce U' 324-338'

The dcvclopment of soil classificatioo as a basb for soil mapping is briefly reviewcd' and a system

for futulc usc is d€scf,ibcd.

17.22 GEcKErr, P. H. T.), wEBsrER, R., (MCNE, G' M' & MICHELL' C' W') (1972) Terraio
' ' " ;A-rJ;Un[ii or a aati uail rtu Giograpmcat Jourul r3t' 430-449'

A data baok is describ€4 to equip eogiD€els and tand planDcrs to appraisc terrain conditioDs

;;;; "*;irom 
wnicn *i"ti.gEror"rarton is sparsc- Terrain classification proposed as

ff;#; ffiffi;; b;,k";tiht p;ulnitttv resuls from practical trials of thcir efficacv

arc Pr€s€nted.

17.23 BuLLocK, P', CARRoLL, D' M' & J^RvIs' R' A' (1973) Palaeosol features in northern
- ' -- prrel*a.' ltit*" : Physical Sciences 42, 53-54'

l7.Z CARx.ou., D' M' (19?2) Air photo i"qrpPtsti-o^o- for soil mapping in the Yorkshire
' " - ' p"-i"*. z" oasi Midlaad eeographer 5, 2x-fi3'
Thc value of acrial photogsphy in soil survey wai t€sted in two ar€8s' Many laodform aod

ffi "*HIHffi ";]HTJ,{:im"mgffi :'r,1"1s}:f H,fl#%
possible for detaited mapping'

u.25courTNEY'F.M.&Wtrsrrr,R.(1973)Ataxonometricstudyofthcsherbomesoil'' * 
;il;t r"t t. Transactans iiihc ltts'itu,,e of Bnlrish Gcograplrr'r No' 58' 113-12'

Sherborne soil has b€€n extqDively mapped in the. southem Cotswolds' Areas havc b€en re-

iiliiri:r"ili'ii i t*1na .*a"- '*tnpiliig'd' 
Fifteen soil variates m€asu€d at two pits at

each of 92 sit€s have bocn us€d tt J.,lf"tJ i'tl""lput compon€nts' By 1p1. of 6ltered scatter

diarrams of principal compon€ot 
"Auo, 

a 
'"isuti impr€ssion. has .b€en 

garn€d of conccptual

;H'#;;,fiilh; unit. .itis i, *;a;J with rhe iurveyor's original classifcatiotr and the

unit is confrrncd as bcing unimodal'

17.26 FDTDLAY, D. C., (Crrr, J. A., ORi'GRoD, E' C', WEn' A' lI' & D^vIEs' H') 0973) A
' ' '" G;#'; *iil i" it" rtaiaaL ewash Valev, Ethiopia' Aftican soils tt' t-lE'

17.27 Fn.IDL^Y, D. c., (H^wrrNs, A. B. & I.rovp, C. R.) (1972) A eravel deposit on Bleadon
' ' "' ifi[ ffidt p, dirur*t. piii""ai'et of 

'he 
univeritv of Brktol spelcological Societv

E3-{7.

17.2E HoDGE, c. A. H., s8^LE, R. s. & BURmN, R. G. o. (1973) Geologl and soils. In:

Monks Wood, A Nat*e niiei nccord' fd' n' C' St€elc & R* C' welch' The Naturt

Conservancy, PP. +16'

17.29 REVE, M. J., sii,trrr, P. D. & THoM ssoN, A' J- (193) The cff€ct of dcnsitv on water
' ' -- ;;;;;;;'t& or o"ta *it' The Jownol of Soit Scietce'A' 355-367'

The bulk dmsity, a\ailablo water (Av), afu capacity (Cs)' aod.rctained watcr capacity (0v) s/€re

d;;il f*ii8 A,S uoO C U,irir;; or neta soiis. statisticat anallais of tbe resulb d@on-

strated that bulk deosity 
""".tt 

u pto-fo*alnfluence on Av, Ca aod ev, but the- efrect varies

ffi;;;;;;;'ana toazins. sienificaut negatiye correlarions. wcre obtaired betw€cn

bulk deositv and Ca ro' rno't t*t*I--Ihoti-n er-oups' Itr B-a!d C horizons Av and fv also

iffi*lii6 r""r*"iog a" ity, *t "6 in e nori'6ns o"v t"od to incr€asc' except in siltv soils'

id;fr;.;;d;6 it i" rii"idr" to *otrol these paramerns by usins field techdques to

achicve optimum butk d€nsity for particular soils' 
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17.30 RuDEoRrE, C. C. & WEBSIER,.R. (1973) IEdexiog and display of soil survey data bymeans of f€rure_cards and Boolean mapi. o"r*i-ic,22"_:.;q,
A system is described for iqdexinrhr;;;;;;;;;;'#.t;tiffiH:.jiilt':iiffi"J,Jl,#dH.l"Tffi t#;are then used for indexing. The slsiem M"!f";pp;Ji;;"i,,;;, b which sites at iDrer_sections of the Nationat Crid are illTined m" f..ii *_o.O-giais orittea so oat it reprcsentsto scale the Natiotrar Grid' Each featue-card thus constituiles a maa By carrying out rogicaropcrations usitrg the cards in combiDatio", B.;hr-;;;;rirffiio"rir.a.
I7.31 THo[^ssoN, A. J. (1973) 

_Facrors ipflusncing the water pgimes of gleyed claycy soils inmo^t t€mpsrate regions. ta:. pseudo-gtey atigtey fO. e. S"E"Uti"iaU. fti;G.
?ffffyy ., ",,,, 

istio,ts v &. vi, in",*iiii,r i"i i"-aTii *it"iy. i.;irue-ffi".
UEder t€mperate climates. slowlv.permeable clayey soi.ls_are subircr to waterloggiog owiDg toexccss ofrainfall oyer potcntiar transprration, The de$ee of waterrogging is a result ofi'teractionsbetwee' climate, semi-per,a,ent 

.soil 
properties, land use and ffiEra,"e t€atme,ts. Theireffect oD water rcgime is best srudied 
' 

;,h ;ih hp";;li"ii"il*r, perm€abte horizotrswirhin thc profilq which are nor sublrtio-;;;;"ffi;"il;;"jo'i"rt."u.s, oo oot occr,. ondepressed sites receiving run-off from_ the immediate envirins, ao uli irave a permeaute subsna_

:frffif"f" *"undwater atrd hence 
"'" 

t 
"t"tlo-ee"a 

p-iilii.i....irt or.io* oirdor

17'32 WEB'TER, R' (1973) Automatic soil-boutrdary rocation from.o,aoo,.,t d^ta. Matherrutic*rGeology, 5,27_37.
A mcthod is described for determiniog boundaries altoEatically on transects. The procedure isi.Uustrat€d with data from a 6kn gans€lt in O,,ir.a"fri*1ria-rf,iil good agrE€mcnt withboundaries drawu by combiaed air_pboto r*.p*,i ri,i".ii iii:",ljii_l
17.33 WEBSTER,- R..& (Brrrrrr, p..H- T.) 0923) Soil aDd agricuttural land classification io

il. kll.#lifl' a rcappraisar. ri.i",",io* iln"-7n"iiiu" o1 t,itt"h c;"c;;;;";;
The value of the soil map for the agricultural .l".sficatioa of land has beeD r€-appraised. Tte
:1t.l5.::T: "lt* for predicting tire pron,"uliry 

"fiII -,.irp'ii*'Jinsidered, anrt for potatogrowmg was very good.
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