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BROOM'S BARN EXPERIMENTAL STATION R. HULL

The intensive work during rccent yean on controlliDg seedling pests of sugar beet with
seed treatmeDts has resulted in methiocarb being found a suitable replacement for dieldrin
and 5l ofthe seed supplied to growers will have this treatment in 1974. Other chemicals
under test show promise that they will give equal protection and it seems likely that
dieldrin will soon be completely superseded as the insecticide treatment for sugar-beet
seed. Seed treatment gives adequate routine protection but severe infestations of pests
need more efective treatments, usually with insecticides applied to the soil. In order to
get knowledge on which to base forecasts ofdamage to seedlings, research on the biology,
population dynamics and aggregation of seedling pests has been intensifed.

The favourable weather in March allowed growers to sow almost all the crop before
early April. Roots sampled in late summer iDdicated that large sugar yields might be
exp€cted. This proved true, but the crop did not grow well in the autumn so yields were
less than expected. Our experiments and obs€ryations suggest three reasons for this;
first, virus yellows was more prevalent than for many years and this, with drouqht, led
to severe yellowing and defoliation during early autumn and consequent loss of yieldl
secondly, many early sown plants bolted, which is the probable reason why the yield of
early sown crops failed to increase during the autumn as much as that of later sown
crops without bolters; and thirdly, since land drains did not run in the dry winter and
spring, soil nitrogen accumulated in the subsoil, the sugru beet absorbed it throughout
the summer and this depressed sugar percentage and consequently sugar yield.

The early infestation of aphids was anticipated and sugar factories sent spray wamings
to growers in good time, but in some areas groweni were late to spray. This contrasts
with previous experience when they have immediately heeded the waming and seems to
be a consequence ofthe crop having been relatively free from yellows for over a decade.
Growers have forgotten how damaging the disease can be. Also many were lax in cleaning
up infected plants that had survived the winter, from which the disease spreads to young
crops. Since the wint of 197174 has been mild, yellows may well be a serious threat to
the 1974 crop and gowers will have to take meticulous precautions to control it. Some of
the insecticide treatments used in our experiments promise to give better control than the
currently recommended sprays.

Seedling pests

The soil-inhabiting pests, especially millepedes, wireworms and Symphylids, caused
much more damage in 1973 than in recent years; in contrast, damage by foliage-feeding
pests was only average, despite the unusually early sowing of the crop.

Pypy b€ede rlispersal. The dispersal and distribution of pygmy b*tle (Atomaria
linearis) was again followed by examining catches from .10 ft-high suction traps and
sticky traps at four sites. The sticky trap catch (316) at Broom's Barn was greater than
in 1972 (l8l). As in 1972, the Holbeach sticky trap caught the most (428 compared with
667 in 1972) and those at Rothamsted and Shardlow a few only. The Broom's Barn suc-
tion trap caught 643 beetles to the end of October (566 in 1972) and High Mowthorpe
3l (4); catches from other sites have still to be examined. $gmy bcetle damage reported
by fieldmen was 18 f more in 1973 than ia 1972.
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Pitfall traps were used to study local dispersal at Broom's Barn. Many pygmy beetles
were caught in the traps from late May to eady August, corresponding with the pattern
of the catches of the nearby sticky and suction traps. Five traps on Brome Pin field
(beet after barley) and five on Flint Ridge @arley after beet) caught similar numbe$ per
week until late June, after when most were caught on Brome Pin. Also, two traps were
placed in each of nine rotation-trial plots (size 0'015 ha), tbree of which were in con-
tinuous beet, tbree beet after barley and three barley after b€et. More pygny htles
were caught on the plots with continuous beet than on those with either of the other
rotations. (fhombill and Dunning)

Millepedes: biologr ant contsol. In the laboratory, the addition of straw to the soil
significantly decreased damage to the roots of sugar-beet seedlingsby adrit Brachydesmus
superus and Blotiulus guttulatus. Other experiments tesGd the effect of chemical seed

tr€atments, incorporated into the pellet, on damage to sugar-beet seedlings. Seedlings
were grown at spriDg seedbed temperatures for one month after germination in pos of
loamy soil containing millepedes, and the roots then scored for damage; no efects could
be measured of se€d treatment wtth 0.24-8% of methiocarb or mecarphon, 0'2%
dieldrin or 0.81 'PP 505'. A further experiment, repeated five times, confled the mille-
pedes for five days with germinating seeds on soil in Petri dishes kept in darkness. The
mean root damage score (0 : no damage to 5 : severe damage) for each seed treatment
was: untreated (control) 1.16; 0.21 dieldrin 0.70:'0.2Y" and O.8% methiocarb 0'47 and
0'37 respectively; 0'21 znd 0.81 mecarphon 0.14 and 0.11; 0.8 % 'PP 505' 0'06. The
number of millepedes that had aggregated around the seedlings aft€r 24 hours corre-
sponded with the damage to the seedlings. Mortality of nillepedes in the dishes during
the exp€riment, and for a period afterwards with the pellet coat only (seedlings removed)
was l00l with 0'81 mecarphon, only 3l for the untreated and intermediate for other
treatments.

Further evidence was obtained that blaniulids breed in spring; as in previous years,
the second stadium millepedes outnumbered others in the top 10 cm of soil as the beet
emerged. At Marham, Norfolk, 431 of B. tenuis were in this stage in cor€s taken or
12 Apil bnt 281on 6 June. At Kettering Northants,4l f of B. gurtulatus werc second
stadium on 25 April but only 3 f on 30 May.

P€st eggregrtiotr. The effect of different seed spacings on the distribution of soil-
inhabiting p€sts was again studied at sites chosen for specific p€sts, with emphasis this
year on monitoring the movement of the pests towards the seedlings. The number of
soil-inhabiting pests around seedlings were measured from emergence of the seedlings
until singling stage.

At Marham, Norfolk, where millepedes (8. tenuis) had damaged the beet in 1972,
soil cores (2.5 cm diameter) to a depth of l0 cm estimated 33.6 miltion/ha in the seedbed
on 12 April when the seeds were sown. Soil samples taken on 8 May either between
the rows or centred on a seedling showed that 82f of tle millepedes were in the rows;
the mean number/soil core c.entred on seedlings spaced at 24, 12 ot 4 cn was l'4, 2'9
and 0.9 respoctively. Samples taken on 17 May indicated an increase in aggregation in
the rows to 88% of the total, and the respective mean number/seedling core was 5'4
5'3 and 2'3 for the three seed spacings. Only soil cores centred on seedlings were takeo
on 6 June, within 24 hours of singling; millepedes were then feeding only on the roots
deeper than 5 cm and there were respectively 4.0, 5.1 and 3.O/core. On each of the three
sampling dates 8 May, 17 May and 6 June the mean number of pygmy beetles/soil corc
centred on a seedling was only 0.3, 0.5 and 1.0 respectively. Numbers did not vary
with seed spacing although there was marked aggregation in the row.
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On a similar experiment at Kettering, Northants, there were an estimated 0'7 million
blaniulids (8. guttulatus pl'rs B. lenuis') and 56'8 million/ha onychiurid Collembola
(mainly Onychiurus amatus) in the seedbed sampled to a depth of l0 cm on 17 March.
Soil cores centred on seedlings showed mean numbers of blaniulids/soil core at seed
spacings of24, l2 and 4 cm to be 0.8,0.6, 0.6 on 25 April; 5.3, 3.9, l.l on 14 May; and
3.8, 2.0, 0.3 on 30 May. The aggregation of the blaniulids in the row increased from
731 ot 25 Aptil to 97% on 14 May. Onychiurus spp. also showed a mtked (72fi
aggregation in the row on 25 April but mean numbers/seedling at each seed spacing
were similar. Although there were a few pygny b€ettes (0.3 million/ha) in the soil at
sowing, none was found in soil samples on 14 May and only O'8/seedling on 30 May.

Neither Saligerella immaculala nor Onychiurus spp. showed any significant variation
in number with se€d spacing in soil samples taken in April-+arly May at Littleport,
Cambs, although most were aggregated in the rows. Whetr the beet were at the four-leaf
stage on 24 May ther€ were 7'6, 4'3 aud 2'7 pygrny beetles/soil core cented on a seedling
from seed spacings at 24, 12 and 4 cm.

At Black Bank, Cambs, no pygmy beetles were present on ll April at the time of
sowing but soi.l cores taken on 4 June around s€€dlings at the six-leaf stage spaccd 12,
8 and 4 cm apart were equally infested (about 6/seedling). These results confirm thosc
obtained in l97l and 1972. Root-feeding pests aggregate in the seedling rows; wide
seed spacing increases the number of millepedes/seedling root zone, but rarely pygrny
bectles, (Baker)

Coftol by lE€cticidcs

*ed fieatntcn . Trials in 16 sugar factory areas measured the s€edling establishmetrt
achieved from pelleted seed treated with 0'2f of dieldrin, 0'1, 0'2, 0'4 and 0'81 of
eitler methiocarb or of mecarphon on Amono seed, all incorporated during pelleting.
The sites were chos€n at random. On average, treatments had no effect, the proportion
of seed which produced seelings being between 50 and 54f for the control and different
insecticide treatmeDts, giving plant establishments b€tween 3'4 and 3'7lm.

The same tr€atments, and atso'PP 505' (an oxime carbamate compound) at 0'8/. a.i.,
on Monotri seed were tested and compared with gamma-BHc applied either as a spray
worked into the seedbed or in the furrow with the seed, at five sites where pest damage
occurrcd: Kettering, Northants (millepedes); Stokesby, Norfolk (wireworms and
millepedes); Terrington Marsh, Norfolk (pygmy beetle); Marham, Norfolk (millgpedes
and pygmy beetle); and Littleport, Cambs (symphylids) (Iable l). At Broom's Bam
and Black Bank, where no pest attack was observed, s€edling establishment from un-
treated s€€d was respectively 65 al.d 931and was ulaffected by any of the above seed
or soil trcatments. Only ttre Kettering and Marham trials were harvested. Sugar yields
(t/lra) were, at Kettering: 5.53 (uDtreared); 5.n @.2% dieldrin); 5.81, 6.38, 5.87,6.26
(0.1, 0.2, 0.4, 0.8 % methiocarb); 6.30, 5'86, 4'98,5'8/. (0'1,0'2,0'4,0'8f mecarphon);
6-40 @.8%'PP 505'); 7'00, 6'90 and 7'16 (28O 560 and ll20 g a.i./ha gamma-BHC
sprayed on the seedbed) and, at Marham, respectively: 7'44;8'09;8'24,7'54,8'45,7'54)
7.81,8-U,7.94,8.22,7.36t 7.63,6.06 and 4.64 (the larger amounts of gamma-BHC were
phytotoxic because they were sprayed in the seed furrow). @unning and Winder)

Soil tre4t runl. Trials in 1973 at Marham, Terington Marsh and Broom's Bam
tested insecticides as solutions at 370 litre/ha or as granules drilled in the furrow with
the seed. At Terrington Marsh only 9 % of the untreated seed produced seedlings becausc
pygmy beetle (Atomaria li,rearis) caused severe damage. Seedling establisbment, after
treatment with solutions at 280 and Il20 g a.i./ha was: 'NC 6E97' (for which the name
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TABII 1

Etects of seeil ad soil lreatrnents on the percentage of seeds pro&ring seedlhgs itt six
,rials
T.rrioglotr Marsh

Kettcriq Stokr.by
36 t7

I tr M8rtam
241 58

Utthport Mcan
674Crntrol

Seed trcatrrEn,
O'2i4 diel&in
O'l % m.rhiocarb
0.2 % mcrhiocarb
04 % dcthiocarb
0.8 % methiocarb
Ol % rEccarphoD
O.2Y" Difjcztphon
04% nccarphon
0.8 % riecarphotr
08% 'PP 505'

4l
42
5l
4l
46
42
44
40
39
43

33
35
46
42
39
33
29
42
38
47

4
5

14
t8
t9

2
l0
I
t7

35
45
51

48
41
47
43
48
59

12 58 4l
81 67 46gt6653
15645l
85 58 49
74 53 4l
8l 64 45
80@46
85 63 47
83 72 54

Samna-BHC sprays iDcorpor&t€d in sc€dbed (9 or solutio! tric&lcd in furrow with the sead (F)
SSSFFF

280 g a.i.[u m 4 4 61 84 77 57
560 i a.i.tla 58 s2 5 - 18 m
ll?, g a.i./ha 72 53 26 7E 75

,E?3Mffh,ffi"

bendiocarb is being adopted) 291 zr.d 301; gamma-BHC 25%, l5%t dtazino, 61,
9 % ; mecarphon 13%, 25%; methiocarb 17 fi, 221; 'Du Pont l4l0' 17 %, n %; 'CGA
12223' 23%,20/. ar,d'PP 505' 26% and 351. With the same amounts of granules:
atdicarb 181 and 301; m*zrphon 23%,28%;'Du Porlt l4l0' 2l%,27%i'AC 9210o'

3|%,25%;'CGA 12223' 26%,19olo and carbofuran (1120 g rate only) 341. Sugar yield
on the untreated plots was 4'94 t/ha: when treated with solutions at 280 and I 120I a-i.Aa
the sugar lelds were: bendiocarb 7'12,7'7ll gamma-lflQ 6'64,2'721 diazioon 3'32,
2.98; mecarphon 4.50, 9'13; methiocarb 6'6, 8'52;'Du Pont 1410' 6'U,8'38; 'CGA
12223' 8.@,5.78 and 'PP 505' 6'17 and 8'93 t/ha. With the same amounts of granules:

aldicarb 6.23,7'14; mecarphon 7'39,8'75; 'Du PoDt l4l0'7'34,7'89;'AC92|0o'9'92,
7.93;'CGA 12223'7'41,7'89 and carbofuran (1120 g rate only) 8'30.

At Marham, millepedes and pygmy beetle caused moderate damage and seedling
establishment was 501on untreated plots. After treatment with solutions at 280 and
ll20 g a.i./ha, seedling establishment was: bendiocarb 80f and 72fi; gtmma-BHC
76%, 77%; diazinon 721, 6l l; mecarphon 59\, 75\; methiocarb 7l%, 83%;
'Du Pont l4ll' 79%,81%;'CGA 12223' 74%,60% and 'PP 505' 821 afi 761. With
granules at the same mtes: ildrarb 821, 82%; gamma-BHC 71%, 78%: carbofuran
1a%, n%; mecarphon 75%,76%; 'Du Pont 14lo' 80%,771i'Ac9zlw'74%,72%
and 'CGA 12223' 72/. al,d 371. Sugar yield on the untreated plots was 7'80 t/ha; when
treated with solutions at 280 and ll20 g a.i./ha the sugar yields were: bendiocarb 8'34,
8.15; gamma-BHc 6.10,3'27i diazinon 7'60, 6'92; mecarphon 7'82,7'88; methiocarb
8.22, 8.41;'Du Pont 1410' 7'96,8'7Oi'CGA 12223' 7'87,6'39; 'PP 505'8'54 and 8'13 t/ha.
With granules at the same rates: aldicarb 8'74,&A; carbofuran 8'54, 8'60; mecarphon
7.m, 7.48; 'Du Pont 1410' 8'23,8'49; 'AC 92lm' 7'73, 8'65 and with gamma-BHC and
'CcA 12223' granules at ll20I a.i./ha 5'88 and 6'58 t/ha respoctively.

At Broom's Bam, where no p€st demage was observed, seedliog establisbment was

76 %. Seed-furrow treatment with 280 g a.i./ha of the above materials as solutions did not
aff€ct s€edling establishnent, but it was increased by most compounds when used as
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granules. Some materials were phytotoxic when applied at 1120 g a.i./ha; seedling estab-
lishment was decreased most by gamma-BHC, diazinon and 'CGA 12223' solutions and
by'CGA 12223' grandes. Sugat yield paralleled the seedling establishments. (Winder
and Dunning)

S€€dIiDg folirge p€sts

Birds and mammals oft€n graze sugar-beet seedlings and the damage appears to be
serious, especially on thin stands of seedlings- Grazing has been extensive in recent years,
but was less in 1973 than in the previous two years. Sometines seedlings arc €teD off
below the growing point and then they die, but more often the cotyledons and young
Ieaves only are grazed. This delays the development ofthe crop but the effect on yield is
not known. Experiments have assessed the effects of early defoliation on yield and
possible methods of controlling damage.

Artifcid ddoliation. One cotyledon, half of each cotyledotr or both cotyledons were
cut from sugar-b€et s66{lings growing with their roots in a mist of nutrient solutions in
the glasshouse. The treatments, especially the complete defoliation, decreased root and
leaf growth ; after 28 days the dry weights of the complctely defoliated seedlings werc only
one-tenth of the untreated. @unning and Iwanicki)

Plots of sugar beet sown on 22 March at Broom's Bam were completely defoliated on
l8 April (early cotyledon sta$),2 May oate cotyledon stage), 16 May (two rough-leaf
stage), or 30 May (four roughJeaf stagp), or weekly fron 18 April to 30 May, from 2 to
20 May or from 16 to 30 May; care was taken not to cut out the growing points. For
unknown reasons, repeated defoliation increased the p€rcentage of plants with virus
yellows on 27 July. Yield of sugar at harvest on 13 December of the unteated plants was
8'45 t/ha and on the above listed treatments, respectively, 7.&, 8.05,7.92,7.63, 6.26,
6.55 rr,d 6.72.

Ceging sgar beet rgrins( bfod ,rd mrmmrl dqmrge. Plots of Sharpe's Klein Monobeet
near the farm buildings sown on 15 March and I0 May were left uncaged or were caged
against bird and mammal grazing. On 31 May the uncaged plots of both sowing dates
had lost half their leaf ar€a, m2inly due to grazing by the house spanow (Passer domesti-
ans). Cages werc removed in lale June and the plots harvested on 15 Octob€r. Sugar
yields on the uncaged plots were 5.6 and 4.2 t/ha, but on the caged 5.8 and 4'7 respectively
(sED +0.33).

At 12 sites throughout the country and at Broom's Barn, lengths of sugar-beet row
in drilled+o-a-stand crops were caged until June, and the growth of the crop compared
with that in uncaged lengths. Seedling grazing ranged from slight to severe at nine of
the 13 sircs; at four there was none. Only at one site was there sigDificant damage within
the cage, possibly due to fieldmice or to ins€cts. Harvested root numbers were incr€ased
slightly by caging (67 8m to 75 lm/ha) and sugar yield incrcased from 7.0 to 7.6 t/ha;
the increase in yield resulted not only from prevention of grazing but probably also
from protection against wind damage.

Gradry of seedings; effec{ of seed spacing. Grazing of seedlings by any vertebrate p€st
was assessed in nine sugar factory areas on plots with different seed spacings. Grazing
ranged from nil to 32% Lt the dtfrere,I sites but was similar, with a mean of about 81,
on the seed spacing of 7.5, 12.7 and 20.4 cm. This result contrasted with an experiment
in 1972 in which grazing was morc severe on wide spaced seedlings (Rothamsted Repor,
for l972,Part 1,269),

However, at four sites where insect pests attacked the seedlings, on average 6'3,
2fi
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lO.0 and l1'0% of tie seedlings were gmzed where seeds were spaced at d 12 a;nd?A cm

respectively. G-razing was slightly heavier on plots receiving no herbicide than on those

treited wiih pyrazone at the two sites where herbicide was tested.

Bhrf ftpe[€[b'. Seedling cotyledons damaged by grazing were- counted in aials at

Broom'i Barn and at sir other centres that tested organophosphorus, carbamate or
other types of insecticides and nematicides applied as seed, or- soil_treatments fof control
of soil-inhabiting pests. In the untreated plots of the several trials, 7-l 9 % of the seedling6

were grazed; no-ne of the pesticides tested influenced the amount of damage although

most are systemic.
At Broorn's Barn plots of sugar beet near the farm buildings were sown on 27 March

with pelleted seed cbntaining methiocarb or 'lJ'lzl7l' (0'81 seed weight), or were

sprayid to run-off at emergence on 27 April and again on 7, 14 a,nd 2l May with methio'

"^arU 
(0.$% a.i.) or aluminium 4mmodum phosphate plus additives (8'81 product-

'Crop Guaid), 
-or 

were caged. AII treatments, except 'U-12171', increased seedling

establishment. Grazing by vertebrate pests, especially by the house sparrow, was sev-ere

but very irregularly distributed, cagingprevented this grazing and neady doubled seedling

ary welght; the eifects of the other treatments were inconsistent but methiocarb spray

seems worth re-testing. (Dunning, Winder and Thomhill)

Seedling d'iseeses

About 14 000 acres of sugar beet sown in March had to be redrilled, mostly after wind
damage, and in these ciops blackleg, caused by Aphmtomyces cochliotules, b*ame
prevalent and caused a few to fail. The disease was favoured by the warm, moist soil in
May.

Ten trials, four of them in redrilled crops, tested 'Dexon' incorporated in the seed

pellet. Soil tests showed that the fungus was pres€nt at seven of the sites, but the 'Dexon'
i.eat-"ot did not, on average, increase either seedling emerg€n@ or final plant stand.

Seedlings attacked by A . cochlioides were found only in two of the redrilled crops, and

here 'Dixon' increased emergence from ?'9 to 8'5 seedlings/m but did not afrect final
plaDt population. In these two trials, on average, l7f of seedlings from untreated seed

were itticted, compared with 9,6 and 4l respectively from seed treated with 0'25,

A.5 and O.75% a.i. of 'Dexon'. 'Dexon' had no significant effect on sugar field, neither
on average nor in the two trials where ,{. cochlioides caused blacHeg.

In autumn 1972, soil was sampled from 25 fields in both the Allscott and the EIy sugar

factory areas where A. cochlioidzs was found in many ofthe soil samples taken i'1, l97l'
When beet seedlings were grown in the soils while moist and warm in the glasshouse,

A. cochlioides developed on those ia 16 of the Allscott and 12 of the Ely samples. l.
cochlioides was present at 2l of the 29 sites which were acid soils, compared with seven

of the 2l which were neutral or alkaline'
Materials for controlling Phoma betae were tested in the field using Monotri seed.

Compared with untreated sef.)d, 0'l2l a.i. TCMTB slurry (2-(thiocya:romethylthil)
benzothiazole) increased seedling emergence by 20Y"; captatol sltxry at l'28% by 6%,
TCMTB slurry at 0'08% by U%, 'BASF 3302' dust at 0'6% by ll% and 'BASF 3501'
dust at 0.3% by l8f. Maneb slurry at 1'07% a.i. did not increase emergence, and tri-
phenyltin hydroxid e slvry tt 021 a.i. decreased emergence by 30 l.- 

In 17 field trials with fungicides applied to Amono seed during pelleting, captafol at
O.&'%, m?rreb at l'W % and TCMTB at 0'08 and 0'12\ incf,eastr,d seedling emergence

ty t i, t:, 12 ard9fi, andfiial plant population by 5,7,7 al'd 5l respectively compared
with untreated seed, while ethylmercuric phosphate steep increased seedling emergence

by 25/. arld tual population by I 8 l.
26t
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Three seed samples were t6ted for seed-borne p. betae by four methods; on water
agar^, on potato dextose agar @DA) under continuous neax u.v. (NUV) on pDA
t5! ppm streptomycin with alternating 12 hours NUv, and on bloiters, all with or
without surface disinfection of the seed with sodium hypochlorite. Counts of seed with
P_. betae ru:ogd, from 471 ot water agar to 34% on pnA with alternating NUy. The
three sa-mples averaged 23, 6l aad $% p. betoe, and only the last showe diess p. betae,
l2'1, afler surface disinfection. All samples were grown in the field with and withoui
EM! s1eep, which increased seedling emergence bt 40, 58 and 6% respectively. It was
concluded that the method used to teit sad-for p. 6ene was not iniiortant, but that pre_
treatmJnt with sodium hypochtorite gave results that related betteito field performince
than tests v/ith untreated s€ed, (Byford)

Yellors lnd ryhftls
Y. ellows spread more widely in 1973 than in any year since 196l and at the end ofAugust
the fieldmen assessed that, oo average of all areas, 13.91 of sugar-beet plants shoied
symptoms. The incidence of yellows is well known to be related to the weather during
the previous winter. For several years it has been accurately forecast from the number oi
days-with-frost in January, February and March at Rothamsted, but not this year. The
number of days with frost was 56, forecasting yellows incidenc€ at 3.5 % but most frosts
were not s€vere. Another forecast is based on the deviation of the mean air temperaturc
fro-m .t!e Jong-term average. The deviations at Broom,s Barn were +0.2., +i.1. and
. q'g'C fq Febrgly, March and April respectively, giving an anticipited yellows
incidence of 13-141, which was that actually recordeit. By August" somjcrops in East
Aoglia were predominantly y€llow from virus infection,' and-yellowing and necrosis
then incrcased because plants wilted during drought. Many 

-plants 
ilso developed

sltmptoms of magnesium deficiency which made diagnosis of the cause of yellowing
diftcult. The incidgnce of yellows decreased from south to north, raryjtg fiom $.2
in Essex to only I / in Yorkshire at the end of August.

Most growem werc advised to treat their crops with an aphicide and about 136 0OO ha
\7!l o! tbe c,op ara) werc treated at least once, but somi growers were late to spray.
\lany failed to clear soil heaps at loading sites of the previous crop and the sugai beet
that grew on them was a source of virus that spread to nearby sug;r-beet crops. Black
aphids were more numerous on sugar beet than during the prcviouJtwo yean, ispecially
in the King's Lynn and Cantley sugar factory areas.

Combin€d heahc lgritrst specklcd md virus yellows Growers in the Fens spray their
crops with manganese sulphate in May or June to prevent .speckled yellowsi, and
commonly include half the normally recommended amount of demeton-S-methyl to
control early aphids. In two trials near Ely, aphids were killed and yellows incidence
decreased from 4l to 24% at the e\d of August by insecticide included in the manganese
spray applied I0 days before a spray warning was issued by the sugar factory. About
five days after the spray warning was issued all the plots were sprayed with the normal
amount of demeton-S-methyl.

Effect of yelloring viruses on yield. Plots of var. Sharpe's Klein E and of vytomo were
infected with both BYY and BMYV in mid-June. The aim was to infect a tle plants in
some plots, one in five or one in ten in others, and leave some plots uninfected. yirus
spread during the summer and the incidence of yellows was iecorded monthly, but
dro"ght, magnesium deficiency and powdery mildew made assessment difrcult. Iiy late
September the plots of Sharpe's Klein E that were not infected inirially had 6t% of
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plants showing yellows and those ofvyt omo had 44y9. The-yi9ld of roots and the percent-

l* of .u*t ias rreater from Vytomo than from SharPe's Klein E The sugar yield of
v-1t".o rLg.a fr-om 8'17 to 6 26 t/ha, depending on the lelel of infection, and Sharpe's

fiein E froi ?'gs to 5'03. Sharpe's Ktein E is estimated to have lost 3'l I ofits potential

yield for every week the plants showed symptoms, but Vytomo only 2'2o/o'

lpl&t fobu stey. Ar average of 5'1 eggs of A.fabaelbud w.as found on spindle bushes

niar iury St. Edmunds and they hatched in mid-March to give large populations, more

i[an 50 aphiclVnew twig at seveial sites, in late May. Simitar results were obtained from

ro*1yr .uO" by other intomologists, co-ordinated by Professor M' J' Way of Imperial

Co[e!e, and a ievere attack on both beans and sugar beet was expected, except in the

extreie south-west of England. Most area forecasts were correct but infestations on

sugar beet in Suffolk and on field beans in the east of the Weald were not severe'

Aphirts on s€e(t cmp* Mary Myzus persicae oYerwintercd ott- some beet-seed crops in
Eisex, Bedfordshir-e and Glouceitershire; growers controlled these with sprays in-early

June. Few M . percicae werc found on any of the other I 1 5 samples of leaves and shoots

from seed crops checked during May and June, ar,d A. fabae were generally few except

in parts of Oxfordshire and Gloucestershire.

Wingerf aflirls on Eaps. On average, each of nine sticky tra-ns. clught 23 M,,4enicy
(eigtr"t moie than in 16221 of which one was caught in May and eight in June. This catch

oily io th" season had not been excecded since 196l when yellows was prcvale ,n%
at tte end of August compared with a maximum of 9l in intervening years' More
A. fabae werc also caugtt than in l9?2, an average of 625, but not exceptionally m-any

(e.i. 1562 were caught/Eap in 1963); the numbers of A.ldae trapped are not correlated

with the incidence of yellows.

Iirce elemcnE The effect of trac€ elements (copper, cobalt, boron, aluminium and

iodine) on the spread of yellowing viruses in Sharpe's Klein Polybeet and Anglo-Maribo
Poly was tested in cooperation wittr G. E. Russell of the Plant Bre€ding INtitute. Yellgw!
spread to at least halaof the plans in plots not treated with aphicide, but planrs wilted
and were severely attacked by pol'dery mildew so diagnosis was difrcult. No signifcant
difference between treatments was found. (Heathcoto

ConEol with iE€cticides. At Broom's Barn aldicarb granules (1120 g a.i./ha) drilled
in the funow with seed on I I April controlled aphids well and on 3 August had decreased

virus yellows by 72 % (Table 2). AJtEr this, symptoms of yellows were masked or confused

by the effects of drought. Demeton-S-methyl Q45 e a.i.lha) and pirimicarb (l'{0) lpray!
i; 340 lAa applied on 14 June following the spray waming, also controlled aphids well
but were lesJiffective thao aldicarb granules in decreasing yellows (decreases of 58 and

55f respectively). Treatment with aldicarb granules followed by demeton-Smethyl
spiay decreased both aphid numben and virus yellows more than each treatment alone.

Ehck aphids increased on all treatments in the last week of June and the counts suggest

that pirimicarb was less persistent than the aldicarb or demeton-S-methyl treatm€nts.
Three other chemicals, drilled in the furrow with the seed, were also tested. 'AC 92lm'

and, especially, 'CGA 12223' were phytotoxic, decreasing seedling numbers by 24 and

651 respectively, but carbofuran granules were not. 'CGA 12223' had little eflect on
aphid numbers on 12 June and it had no effect on yellows incidence' 'AC92100'and
carbofuran partially conEoled aphids but were less pemistent than aldicarb; tley
decrcased yellows by 40 utd 2'?respectively. The greatest sugar yield resulted from
tr€atment with aldicarb plus demeton-S-methyl. (Dunning and Winder)
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TABLE 2
Aphid mnbers, virus yellows incidence od yield at Droom,s Barn, 1973

Wingless gleeD aphids Der Dlatrt
(Wingless black aphids ier itatrt)

% of plaDts with
Virus yellows

Sugar
yield

Treatment
G a.i./ha)

UntrEated
t2 Juoe 22 fune 26 Jun. 4 fuly 13 fuly
5.3. 5.8 7.8 3.2 0.4(2.7.) (tt.e) (m., 026.0) Q74.A

16 July 3 Aug. (t/lD)
2t.o 13.o 7.65

8.56aldi;arb graoul6
(r r20)

0.5
(0.8)

1.0 0.t 1.3 0.7 3.2 m,o(1.3) (4'' (54.9) O4.5)
aldkarb Sranules (f la))

+ de,Ictotr.smethvl
![,tuv (u,

droetou-$methylspray -(u,
pirimica.b spray (l4O)

sD+

0.2 0.3 0.8 0.6
(o.s) o.3) (62.0) (4.0)

0.8 t.3(0.e) (4'8)

0'3 0.2(0'8) (5.e)

!.0 0.8 0.7 0.7 0.3 2.6 6.2(2.81 (4.e) (2.1) (u.6) (tu.2)

1.9 0.6
(54.O (62.0)

0.7 0.5
oe.9) 004.0)

l'3 15.0 8.67

7.6 3t.0 8.n

8.t 33.0 7.n

0.506

. $9 winglcss black and l{ wingtess Sreen aphids/plant on unttlat€d plots oo g Jutrc

Aphid prEdaton The effect of tbree different levels of carabid beetle population on
aphid infestation and virus incidence was tested in a 3 x 3 Latin square triaiat Broom's
Bartr. A smTll population of beetles was achieved by spraying paraihion at 9.0 kg a.i./ha
91_the seedbed on l0 April to kill any beetles present;itrips of stif bituminised filt were
laid around a rectangular area so al to allow exit but prevent entry within each plot.
A-- large population of beettes was encouraged in other plots by a similar barier which
allowed.entry into the plot but preyented exit. No barriels were placed on control plots.
II9 p"lo of pitfall traps of the standard dex;ign (Rothamsred ieport for tg6g,p:aft \
_3J2) yere placed in each plot. Beetles werc trapped for 48-hour-periods, counted and
identified in th: laboratory, then rcturned to the plots; when not in use ihe traps were
closed, Carabid beetles werc trapped in increasing numbers from l0 May until 2 August;
fewest were caught on insecticide trcated plots and most on plots with the .entry 6nly;
barrier, with intermediate numb€rs on the coltrol plots. In seven of the twelve trapping
periods the decrease was significant, but significantly increased numbers of beetlesweri
recorded only once.

Apterous A. fabae af,ld, M. persicae on the sugar beet were counted at intervals from
I I June to 20 July. Most were observed on plots where there were fewest beetles but
differences betwe€n treatments were usually not significant. Average yellows incidence
increased from 6% oa 17 July to 26l on 14 August; although it was least in plots with
most beedes differences between treatments were not significant. The trial failed to
demonstrate any positive rclationship between density of carabid beetle population and
infestation by aphids but suggested that carabids may play a part i; their control.
(Windley and Dunning)

Lcaf diseases

Pordery nildew was widespread in many beet crops in the south-east in August and
September. In a trial at Tuddenham, Suffolk, 0.67 kg a.i./ha fentin hydroxidJ applied
once or twice in August, and 0.53 kg a.i./ha chloraniformethan applied once showed
little _effect on po.wdery mildew at harvest in ftober, but incrcased sugar leld by 7,
7 and 6f respectively. In a trial at Broon's Barn where powdery mildew was iess severe,

2il
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the same spray did not irfluence yield of tops or lugar. In another rial at Broom's Bam

ilsp;il if fentin hydroxide-at 0'34 and 0'67 kg a.|fta in August and September

;;;;;;t iil sprays oi chloraniformethan at 0'56 kg a'i./ha increased top vield by 7'

5,o zrrd 5/" and sugar yield by 4,2,2ar.d 3f respectively'

Violet mot rct

At Burwell, Cambs, where a carrot crop was heavily infected- in 1972, fur grown in
isTi ;t* ia[ow oi after barley in 1974, had 3l% plants infected by violet root^rot

i" p"o-U"., 
"o.pared 

with 2i, 25, 43 or 661 respectively €rown after carots liftcd
i. i"rr- -toi,ut a in Julv, lifted in December or rotovated in December 1972' Other

"ip"rii""ott 
*"t" 

""tt;ed 
out where carrots had been rotovated in December 1972'

-'se,et **o on 20 March had 26% roos infected on 6 SePtember, 441 ot 4 Oaober.,

l3% in 7 November znd 74\ on i2 December, when 851 of beet sown on 17 April
wi6 infectea. The severity of infection scored on a G-4 scale, based on the percentage

oi.Lot .urf"." -*red by lesions, increased from l'2 in S€ptember to 2'2 in November

uoa Z.O io December. There weri no significant differences between the percentage of
roots infected (average 56/) in ll sugar-beet varieties.

ett root. fron foul 15'6 m'z plots were sorted itrto uninfe.ted, infected on less than

S0/" of the root surface, and with over 501 affected. These were weighed and anallsed

dJrat"fy for sugar content. The lightly infected roots were on -average 
heavier than

neattny roots, ao-d had ooly a slighily lower sugar content.-The heavily infected roots

"""t"ii,J 
oiy 10'81 tuga. 

"o-fa."a 
vlth l2'5% in healthy-.roots, nd yieHed n%

less sugar/rooi than healthy or slightly infected roots. (Byford)

Doding ttisorder

Despite the wet weather in May a relatively small area of sugar beet had Docking disorder

in 1973. In June, 949 ha were rePorted to be affected, mostly in the Yorkshire and King's
Lynn factory areas (479 and,05 ha respectively); in Juty a further-820 ha were reported

"fr""ted, -ostty in the same areas (508 arLd 243 ht respectively). The amount of sandy

soil trearcd with nematicides to control the disorder continues to increase.

Soil fumigants were used on about 1300 ha in East Anglia and systemic nematicides
(aldicarb and 'Du Pont l4l0') on about 300 ha in East Anglia and Yorkshire.

Ctop growlt in rdadon to nenatode populrtion. Trials at Holt, Norfolk, and Thomton'
Yorks] investigated the relationship betat*n Ttichoilotus population in spring. an-d

autu r with soil texture and root yield and shape. At Holt, itr the heaviest soil, with silt
plus clay ranging from 15 to 23/., T. cylinhicas werc fewest in the plots with-the most
iitt anditay;in Ue sandier soil at Thomton where silt plus clay ranged from lO to 17fi,
numbers of Trbhodorus (mostly T. aemones) were not correlated with soil texture.

Trichodorus tsmbers in spring were closely correlated with those in the autumn at Holt
and Thomton. At both these sites increasing numbers of Inblobrus werc associated

with small yields and increased root fanginess. (Cooke)

Nemrticide trisls. At Harpley, Norfolk, and Gleadthorp,e, Notts, aldicarb (coal-based

formulation), 'Du Pont 1410', 'AC 921m', mecarphon aJd'CGAl2223' at 280 8nd
1120 g a.i./tra, and carbofuran granules at I120 g/ha were ddlled in the furrow with the
seed. Docking disorder was expected in both crops, because of the field's Previous history
and nematodi populations, but symptoms were only mild at Harpley and were absent at
Gleadthorpe,

At Harpley 741 of the s€eds on the untreated plots produced rcedlings; aldicarb
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(280 and ll20..s a.i.Aa), 'Du- P9n! 
_1410' 

(280-and ll20 g) and ,CGA 12223, e8O g)
increased seedling numbers 13, I, _l-1, 7 _and- 51, improved the yigour of tUe iotiag[,
and increased sugar yield 12, 5,23,19 and 19 )( reipecively. Carbofuran and .AC 921fo;
(1120 g,). mecarphon (280 and ll20 g), and especially',CGA 12223' (tlz} g), were
phytotoxic.

At Gleadthorye 681 of the seeds produced s€edlings on the untreated plots; all treat-
men^ts, espocially thc larger amount, decreased seedling numbers ana vigoui. .CCa tZZi,
!ll2_0^ 

g), .ry:t"1.phon (l 120 g) and .AC 92100' O IZO g) de*eased-seedting numbers
72,.$-and-291rcpecrivelyf others less, and aldicarb 1Zt6-g) ana.Ou pont t+-f0,iZSO gj
only 3 and 5%.-Sl4! yields were unaffectcd by mosi trei-iments tut decreased ty tf6
large amount of 'AC 92100', mecarphon and .C-Ge 12223,. (tt.nder ana Ounnin! --

Popdrtion dynrnics. Numbers of Irjcho dorus (mostly T. otemones, some T. primitivus)
a9d LolSidorys (L. leptocephalus.tnd L. elongattts) were ass€ssed'at regular intervali
throughout the y€ar at two sampling points in three differently cropped fi;tds at Wilber-
I9t..Yo.k, and. Gleadthorpe, Notts, respectively. Trichodirus i6pdations of 1000_
2000[itre_ of soil in the sandiest parts of potato, barley and sugar-beet felds in March
and April decreased as the soir dried during the summer. The ie-estabfishment of high
population levels following barrey and sugar beet (6000/itre and 2000/litre) in octo6i
and November was associated wit! 1n l161gase in soil moisture, althiugh, as in l9?2,
after potato€s Trichodorus remained few. At Gleadthorpe, Notts, in field-s iropped with
either sugar beet or barley, numbers of Longidorus deorindfrom an initial levii of over
100/[tre to below l0/litre in November. Under a grass ley, two sampling points about
50 m apart lad y/idely different populatior.sl at on;, Inngidor,,s numbers varied bctween
150 and 400/litre throughout the year; at the other no more than 5/litre were ever found.
(Cooke)

Secd production

Diseas€s iD s€ed croF. In June, 89 sugar-beet seed crops distributed throughout the
seed growing areas averagd,l.T lplants with virus yellows and 0.3 I with dowo! mildew.
Crops with more than l0l of plants infected by yellows werc found in neds, Oxon and
Northants. In Essex some root crops gtowing adjacent to seed crops were heavily
infected with downy mildew.

- In Octob€r, 131 sugar-beet steckling beds averaged 0.6l plants with yellows, most in
four olren iz siru beds in Oxfordshire and Gloucestershire wfuch had np-to 26% infffjted
platrts. 'Twenty-dne open m sl'rz beds averaged 2.5"1plants with yillows, 'compared

with 0.03 % in 100 beds raised under cereal cover crops. Eleven mangold and red beet
steckling beds in Essex and Sufolk averaged 1'5f yellows. No plants with downy
mildew were found.

Stecklings raised in an open bed near Grantham, Lincs, and transplanted in March to
Tydd, .Cambs, had l.l \ of plants with foot-rot in June. This was partly controled by
fungrgi_da! sprays. Plants sprayed with 0.67 kg a.i.lha fentin hydroxide, fortnightly oi
monthly in the autumn or fortnightly from 12 April to l0 May, had 0.5, 0.8 or l:O%
with foot rot respectively. (Byford)

Frctors rffecting s€€d ytel& The following field experiments determined the effects of
cultural practices on the yield of seed harvested in 1973.

Inigation At Sharnbrook, Beds, unirrigated plots and plots restored to field capacity
with 50 'n'n water on 4 July or 9 August gave similar lelds of seed. At Broom's Barn,
plots with transplated ot in situ plants which were unirigated or received little Eater
26
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(28 mn on 5 Julv) or much (100 mm on five occasions between 14 June and I August)'

i""Ilop"a ,oif moisture deficits up to 190 mn and produced different amounts of dry

-rtt"i- a*iog intervals between 
-sampling, 

but gava similar yields of seed' In 1972'

another dry siummer, irrigation also failed to increase yield of seed.

Nitrogcn fertit*et Three experiments tested the efect of top dressing with 250 kg/ha

oit oi"i io"Nitto-Chalk' on rn u7r plants in February, \tg*,.efit or May togpthet

*tt ipUruppU*tions totalling 250 kg/ha in February and March, or March and April'
.i-epfi rii May, or Febnriry *d M"y. The experiments were on shallow oolitic
limesione soil in O"iordshirc, on recently ploughed up fattening Pastures in NorthamPton-

,tir" *a o, a."p silt arable soil in Souih Lincolnshire. At each site the trcatments did

not affect seed yield.

T?ansplarrrirg. It has been suggested that either the tr-ansplanting of sugar-bcet

stecHinls, or 6" tU"d procedure oi chopping off the-root tips at the time of planting,

changes-tLe physiology 1o make it a better seed producing-.plant. To test this, a field
expeiment compared-yields from plants whict were- rn srru,lifted- and pressed back-into

thi soil or mt"i, tn" tap roots clopped off and then replanted. The chopped planr
behaved similarly to the iz sll, ones but the lifted plants lost less seed than either at the

late harvest. Thii retention of seed with delayed harvest could be of practical value.

Grorth rcgatatots. In the search for growth regulatgrs !o dwarf the seed crop, for
direct combine harvesting, Plaots were sprayed with chlorflurecol-methyl at l, l0 or
100 ppm or 'Ethrel' at lO, 100 or 1000 ppn on 6 April.'Ethref did not aflect plant gowth
or #o yi"ld. Chlorflurecol-methyl dwarfed plants, particularly at 100 ppm, and halved

s€ed yield.

Frctor3 rffectfog s€ed perforrance

Sced eop ctltwd yutlcer. Samples of seed harvested in 1972 from plots testing

ditrerent cuttural and chemical treatmeDts werc sown in the field at Broom's Bam in
early April. Seedlings were counted and thet shoots weighed in latc May. Irrigating the
seJ crop in mid-August, applying chlorflurecol-methyl, a?plication of nitrogen fertiliser
in May, ind killing the plants with diquat before harvest all depressed seedling emergence.

Nitrogen fertilisei applied in February, March or April, irrigation in early July and

swathing before threshing gave most s€edlings. Varying the plant population of the seed

crop did not aflect performancr of the seed.

Grudhg. MoxLogsrm seed @lant Breeding Institute variety VT99) was sorted inlo
four fractions on round hole sieves and each of these were sorted into two density Srades
in an air colunn. The eigtt seed lots were sown in the field at Broom's Bam and the
Plant Breeding Institutc. At both sitcs seedling emergence and seedling shoot weight
increased with increase in s€€d diameter and density for the small but not for the large
diameter seeds.

Sloruge. Serl lots stored since 1968, 1969 or 1970 at diflerent controlled watcr
contents and temperatures were agaia assessed. As in previous experiments most seedlings

emerged from seed stored dry and cool. Monogerm sugar-beet seed has been stored
without loss of viability for at le€st three years and probably five, provided the watcr
content was below about l2l and the temperature below lO'C. (Longden)
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Sugar-beet nanrning
The field experiments described here testing nitrogen, phosphorus, potassium and soil
structure were done in co-olrration with stafl of the nritisu 

-sugar 
borporation in 1972.

NihoS€r' so_il tyF s,d ri-e of hrnestitrg. Five further experiments determined whethcr
::1.9f..ry" l!: *t.9C* requiredent 

_ 
of sugar Ueef ana stuaied tne retationsnip

Detwee,n the amount ol nitrogen given and the yield of sugar. Fields adequately manuredwrtn-phosphorus, potassium and sodium^were 
-given eight equal incremints of ritrogen

raneing from 0 to 290 kg/ha N as .Nitro-Chak,ITwo wire oi ioif, *itU a sarOy t iffi
two on shallow calcareous soils and-one on a deep, heary clay. The experimints were
harvested on two occasions to determine wnether rarvestini aai,i ur""t"a in. ,"r"tioo.Hp
between sugar yield and nitrogen dressing.

Response_ to gitrogen was small.on most fields, probably due to the previous dry
sumrnc: and little winter leaching.. About g0 kg/ha N was srfocient fo. mfimu_ yieii
on all fields and less would have given more profit on some. The experiments 

"oon 
_J

thal sugar yi€ld increases linearly to- a maximum in response to increments of nitrogen,
a.nd.largel dressings than needed fo-r maximum leld do not further influence yield
significaltly. Drlaying the harvest from late Seitember to e-ty O"ce-ter g.;atly
increased yield but did not afect the amount of niirogen fertilise, ,""aed fo, -uiimrr.yield.

Ptop$us.. Three experiments 
.Teas.ured response to O, 14,28,58 and ll2 kg/ha p

on fields adequately fertilised with nitrogen, potassium and sodium. The fieldf were
chosen by 

-soil 
analysis so that the sodium bicarbonate-extractable soil p values were in

lhe,range.G-9 or l0-t5 ppm (A-DAS indices 0 and 1). Fertiliser greatly increased yield
rn atl the three expenments and the optimum dressing in all ofthem was about 50 kg/ia p.
These experiments eonfrmed that this method of inalysis for soil phosphorus is 

-a good
guide to responsive fields.

PgtN-:, Four experiments measured response to 0,42, g4, 16g and 336 kg/ha K,
with or witlout 377_ kglha, agricultural salt (NaCl), on fields aiequately fertiu;d with
nitrogen and phosphorus. The soils were in the range 0-60 or Ol_i2O ppm ammonium
nitrate.exchangeable potassium (ADAS indices 0 and l). Both sodium'and potassium
greatly increased sugar yield, the average increase being nearly 2Ol. The optimum
dressing was about 100 kg/ha K plus 327 kg/ha agricultural salt. 

-

Sodium, potassiun rDd soil strrctEe" Sodium is one of the most important plant
nutrients for sugar beet. Experiments throughout the sugaf-beet growing areas of Great
Britain during the last ten years show that it ranks second only io nitrjgen in Grms of
the increase in sugar leld produced from dressings of all the mijor and iinor elements.
Despite 'h9_se findings, and the great saving wh.ich could be made in potassium fertitiser
(which sodium largely replaces), it is applied on less than half the acleage. perhaps the
main reason is that growers fear that sodium may damage soil structure, wlich may cause
grcater long-term loss than the immediate gain from increased sugar fleld. New experi-
ments were therefore begun in cooperation with ADAS in four arias where few growers
use sodi '.m for sugar beet, to discover whether the element affects the physical pr6perties
of the soils.

The experiments {ere on a silty loam (Romney Series) in the Spalding factory area, on
1fi1e slndy lgam (Aylsham Series) iF the Cantley area" on a silty cla/ Ioam (Hansfope
Series) in the Felsted area and on a fine sandy clay toam (Oecctej Seriis) in the Ipswiih
area. Sodium and potassiuo were applied in factorial combination as chlorides ai 0, g3
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and 333 kg/ha K antt 0, 150 and 300 kg/ha Na; half the plots were dressed in autumtr

Gfore pto"ughing ana half in spring two to ttrre weeks before sowing'*it"ifIi 
a-pa! 

"xamined 
th6 soil-s in the field and found no visible effect of any of the

f"riifl*i 
"ppfi""ti.rs 

on the soil structure in sprirg' -Laboratory 
measurements of dis-

.r".rio, .uiil on soil samples revealed no effect of sodium or potassium, indicating that

it is unlikely that the structural stability of the soils was affected'.- 
i;-;;;;gq atsugar yields *"t" ilightlv greater from auJumn than from spring

"oJulutior-T"*onseio 
both sodium and potassium was smaller than average on these

;ii. ;; ,h" 
"pf;um 

dressing was about i50 kg/ha Na and no more than 80 kg/ha K'
(Draycott)

Plant nutrients

Sodium anrl lntassim. The etrects of Na and K fertitisers on the growth of sugar beel'

;;;i" .irdi"J, this vear on Brome Ph field (Rotharnsted Report fot 1971, Part l'
;;;.-;;;];;ii?r. Patl't,27g). The larger rate of Na with either rate of K decreased

;i;;i;;;J",t;" una tn" lear ut"u iniex (LAD in Mav' After singlils,. both rates of
i.I" i""..;i tn LAI but K had little effect. Both Na and K increased the dry matter

riaili too. until Ausust and of roots at eYery sampling but the effect of K was smaller

il;; til &,ililaiO f increaseO their respectivetoncentrations in the plant and each

"""i**"a that of the other. At the end of the growing season Na and K increased the

il; i;lJ Ly ircreasing root vield and sugar peicentage; Na bv 0'74 and K bv 0'34 t/ha

;;;;.'Ari, preuious ve-ars, both were needed ior maxioum sugar yield, the two elements

;d;,h;;-gri"g i'2+ ilho 
'"*t 

u sugar. Neither Na nor K adverselv affected the juice

purity.

Margan€se. Experiments testing MnO and Mn 'frit' incorporated in the seed pellet

and fr,InSOl foliir sprays were continued at Ely, Peterborough and Wissington on soils

wiil pff greater ttan 7-and easily-reducible manganese concentration less than 85 ppm'

fn" 
"lop"ut 

p"t"rtorough did not show Mn deficiency and th- er9 was no eflect of treat-

ments ai harvest. At Wiisington, 321ofuntreated plants had Mn deficiency symptoms'

tUor" giu"n 'fnt 26%, MlIIO ZZy" and oone of those sprayed with MnSOr' All plants

in tn""nfv experimeni had Mn deficiency symptoms. Two sprays of MnSOa cured most

plants but the symptoms reappeared in July.' alit"rgt tne seid peltet triatments did not eliminate ttre symptoms, Mn deflcienry

*u. to. .i""." una thi plants grew more vigorously than those not given Mn' All treat-

ments increased the concentrition of Mn in the leaves in June. The effect was greater

than last year, probably because of the healy rain during-the spring' All treatments

increased i"g* yi"td bul sprays of MnSOa were the most eflective'

i*o 
""r" 

ir,piti-"ot. ai Pit"rbo.ough and Ely compared-applications of MnO and

Mr, 'frit' i, autumn, with spring applications of MnO, Mn 'frit', chelated Mn and MnSOI

". 
u iotiur rpruy. M"O ana tnJ 'frit' were each tested with and without extra phosphate

in spring. Ai Ely the crop had no Mn deficiency symptoms and gave no yield response to

the treatments.' 
Ai Peterborough, 40 % of Plants not given Mn were deficient and plants given MnO

in autumn less sJ tlan ilose given it in spring. The additional phosphate had no eflect.

nunt. gi""" .frit, in spring weie less deficient than those on plots treated in autumn and

exiia piospnate lncreaseJthe effect of the 'frit'. The plants.given-chelated Mn were less

J"ha&t *iuo tt 
" "ontrol 

plots but not as healthy as those given MnO in autumn or 'frit'
given in spring witU extra phosphate. Here also foliar spray was the most effective cure

for Mn deficiencY. 
269
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9:tp.": lt : 9s y:T.two_experiSlnts test€d the efect of copper, the one with spring
barley on Duntrolne field at Broom's Bam where the soil contained z'o ppm .avair'able!
Cu, the other with sugar beet at West Row fen, where the soil contained 0.i ppm available
!U. Thg bll9V experiments compared_l2 kg/ha Cu as CuSOr 5HzO, O.ZS'airA O.: iitta
Cu as the chelate Cu-EDTA in the seedbed ind CuOCI as a foiiar spray at 0.2g kg,/ha-a\.
Nope aflected fleld, which €lveruged 4..17 t/ha grain and 4.214 t/ba'straw.

Srmtlar trcatments were tested on sugar beet except that 5 kg/ha Cu as Cu .frit, wasgiven in place of the small dressing oi Cu-EDTA. The cheta:rc at 0.5 kg/ha Cu and
CuSOr5H_zO at 12 kgha Cu increasid sugar yield from 4.13 tAa to 4.55 tO +.Si tln"
respectively.

The efect of Mn, Fe, Cu and Zn chelates and Cu and Zn,frits' on yield and chemical
composition ofsugar beet grow:r in an organic sandy loam and a loamy sand was studieJ
rn the glassbouse. Suftcient chelates to increase the concentration in ihe soil by 5 ppm
Yn, 10 ppm-Fe,3 ppm Cu and 3 ppm Zn lvere tested separatety and together. Ariditio'nat
cu. and Zn 'frits' were given separately and together to increase the concentration in the
soil by 68 ppm of each element.

. T-h" Ti*o-ort ients slightly increased dry weight and concentration of each element
rn thJ plants grown in the organic soil. The zinc chelate increased the Zn concentratibn
rn the plants grown in the mineral soil but none of the other elements had any efect.

Itl1qt*q q! boron The eryeriment on Brome pin field testing the residual effects
of Mg and B fertilisers was sown with Bush Mono seed (Rothamsied Report for D7b,
Pafi 1,271), Soil samples were taken in March and although the soil Mg on the controi
plots was 22 ppT, ro magnesium deficiency symptoms appeired in the croi and at harvest
magnesium fertiliser did not increase the yield. Soil given kieserite in 1970 contained
38 ppm- Mg, given calcined magnesite 30 ppm Mg, and given magnesium limestone
29 ppm Mg.. The very dry winter resulted in titile teacning of 6oron and the concentration
of water-soluble boron had not changed from last !ear. Untreated soil contained
0'74 p?m B and that given boron 1.05,ppm B. No boron deficiency syn:ptoms developed
11d- tlere was_no yield response to boron fertiliser- The average 

-yield 
of roots ilas

45.2 tlha, Lnd the sugax percentage was 17.5. (Fadey)

Time and application of fertilisers

P{\:m-e. A long-term experim€nt started in l97O at Surton, Suffolk, on a loamy
sand (Rothamsted Repo lor 1971, Part l, 28O was cropped vrith carots. The amounis
oJ fertiliser used were 0, 42, 83 afld 167 kg/ha K; O ana iOt kg/ha Mg and 27 kglha p.
Autumn and splng applications, each of 83 kgfta K, tOl kg/ha rvrg ana ZZ tliha f,
were compared. The crop grew well at first but, as in previous yiars, growth was iriegular
later in the season due to drought. The crop did notlespond io mifresium fertilisei but
needed about 80 kg/ha K for maximum yield. Giving the pKMg-fertilisers in autumn
was much more effective than the seedbed application; leld from autumn applicatioo was
50.3 t/ha roots compared with 214.2 t/ha from that in the spring.

_ Nitrog:n \ synilar experiment on Bullrush field to those made previously (R othamsted
lyoort {.or. 1.971, Part 1,286, andfor I9Z 2, part 1, 281), comp are,i,lS, tSO iid, ZZS l"g1ha
N applied _before plogghinC during November with the same amounts applied in-'the
s.n1n-S, an$ with 150 kg/ha applied before ptoughing plus 36 kgiha appliid in spring.
All. the nitro€e-n dressings increased sugar yield. All-the feniliier dreisings givin il
spring gave similar yields but when applied in autumn, ttre smallest dressiri(25 tg/ta)
was insuffcient for maximum yield. Autumn application of I50 or 225-iglha-bav;
270
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similar yields to thos€ from the same amount applied itr sPring; there was no advantage

in sptitting the dressing.'- ;fi;aGt;le aialyses showed that, in June and Juty, plants_ from plots given N

i"'#;;tit"iil ,otl *ttut" tu"o tbose given N io winter'-However' in August-

October, plaots given N tn spnng contained iimilar concentrations of nitrate to those

-i.cn N in winrer- Concentratioo.ii nitrut" *r." small in plants from all plos in August

flff il"'.*;T;.;;ffiil ;;-;;;'u"'' rni' and previ-ous exleriments indicatE that

Ii,iiili"[tr,t* l. ;;T"";h"d';;h iuoe otv ivinters at. Broom's Barn but that

there is no advantage ln glvmg part of the nitrogen in the previous autumn'

Aolcouaauonia.Anelyexp€rimentonBromePinfieldcomparedaqueoY|
,#;i;#ffiffi'r"r.. .i ri-t 5g"" r"r rugu. bot. seedbed applications of 76, 126

and 176 kg/ha N as 
"qu.oor 

r..Jii?uoo us"ito;um nitr-atc were tesrcd' as were both

ffift;;_";;d;;;u- oit 
"Ji"rtiri."r 

and one treated with a nitrification inhibitor

at 126 kg/ha N. A furtner treatmenite-sted 7O tg/iu N ut ut-o'ium nitrate in the seedbed

followed by 100 kg/ha N as aqueous ammonia-inlected along the^rors in June' The nitro'

;;;";;#;; i#i""*a tnJ viela on uu"'ugjftorr l'il to 8'43 t/ha' rhe aqueous

ammonia and ammoruum nltrarc';hen t"'t"d"t th" same rat€s gave the same yield of

susar. Ammonium nitrate coated wiil sulphur produced- a crop containing th9.P-"
"Jif";ili.",,;;;;il;;;; ;tu"te-'iiitroui tte sutphur; thi-nitrification inhibitor

;il;;;;"tr*,;tGar vi"ra, ""i Jd splitting the drissios' (Dravcott and I-ast)

Forms o! nagrcsfum fertiliser. The investigationtegun.last year comparing kieserite

with two forms of calcined -ugo.ti;*ut ;o;tinued' F]elds were chosen for the experi-

ffi,;;"5"ii[";ii"ootui""o-tittt" 
"r"hangeable 

nagnesium; sugar beet was srown on

;;;"il;;;;.ots on anothil io in" iug"t-uol 
"*p"rimens 

autumn and spring

applications were comPared.
Suear-beet Dlants not glven magnesium fertiliser were severely deficient in both the

J;#;il;';;;"'"^tiJ1[guirv defi cient' Magnesium increased sugar vields on-

;iffi;"i;07;#-,h;",}i"t d;;;"tt'r vietd bv a6out 15 %' rhis Year all the forms of

."erili"ir-ii.?dd yield simiiarly aod *"te equally effective given in autumn or

spring. (Draycott)

Germination, emergence anrl seertling size' Isboratory tests showed that although dilute

i'i"ti*r .f-N"Ci".r KCI <lid noiftcrease the numbei of seeds which germinated, small

An-"i""*i l" concentration greatly affected seedling vigour. This suggests that uneven

i"-riiur"i ai*iur,ion .iglt iinu"ot t"tdling growt--h iri tle fietd' No seeds germinated

il;;;-;;;; 
"oo""-ot "t"a 

It", o zg'v'-S;"king seed in.r'oM solutions killed 6%

;-fi;;;;;;; leimioated wuen transferred to witer or dilute solutions. Differenccs

iliir"" ;4"; f- ilndiuidual seedslo ge.minate also contribute to seedling variability'

In the field, seedling emergence was riordeO on plots receiving all combinations of 0

iio xo-i,gn r ina Ni'1as chiorides)' Emergence was decreased only when both

iiirr"rit *1." A;"n. s""otirigt did oot "t"tg" 
eienly over the whole of any plot du.:

;;;ii{;;r";t ii dritting aeptn, soit 
"ooau"tiiitv 

an clods and stones left bv the drill

.i ilp .fir," t*J. ii tJot iz duv, ru. anv seedlings to. appear and a further 23 davs for

.u*i-u. emergete (751ot seeds sown)' (Durrant)

lniption

Irrigetion and nitrogeu- A new experiment was begun on the, sandy loam soil of Bromrc

Pffi;ld, G,i"; tii atoti"gt oi ti f"ttitit"t betwin 0 and 207 kg/ha N' Three blocks
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wer€ grown with aad tbree without irri-gation. The crop was irigated to limit the soilmoisture deficit to 40 --, urd u,totaioi3rsiJ.-i,L-l-rjilrli fif object of this study isto test the theory that the amount ofnitrogen fertiliser needed by sugar beet for maximumsugar yietd is decided by enviroDmental f;d;;;; il;;;;! ..asoD. rf this is so,it would explain many features of tbe crop,. ,"rpo*.'to-"i'io&i, ril, 

"""_pr., 
,ne absenceof response to to}.dressinss.

The crop was samoled a't weekly intervals during May, at fortnightly iniervals duringJune and Juty and ai monthtv iniervats rro. auir.ii'J ;;'#;.. Dry matter yietdsshowed that initially root vield was dep*;; by;ri';;;ts Jii??ge, uot ttrat 80 ks/haN gave maximum dry maiter vietd ofi."".r;;i;;;;. iitJ. -toii"y 
tn" .aximum drvmatter yield of roors and of ions was with 80 kg/ha N: d;;;d,it;;f;ffi;,,H Umauer leld of tops was greatest wtth-the lariesi.i.,iliir ir""il.n tested (207 kg/ha)but the maximum dry matter vield .of roots ;;; .fix ii;o ;;ia. l_r,-.s was also thecase throughout the rcmainder 

"r m ..*or, tot-ilii;# ;%"o* irrigation. Sugaryields conf rmed that the ootimrrra d6egg, d;;r;irg #;0 k!7#i-. t..igutioo ir"."*.arhe average sugar vield fr6m 8.65 t" g..iz t/b" ;"idf;;;ff;;. optimum nitrosendressing. The results so far sunoort.tbe ,d".ry tt"i tl" .itii-,rJ nitrogen dressing isdecided early in_th" So*,iog r"luioo Urt tn"-i#;-t#;##;,h" optrmum need mor€rnvestrgatron. (Last)

fim€ sDd.momt of irrigation. On rhf heayier part of Brome pin field a similar erperi_ment to last year ( Roth,msted ReD,ort tot tg7 t, iart i,2'ij*t.iaa1"rponr. of sugar beetto irrigation applied at different tirnes aoa -mp"."i ooJ *i,ni.L.r waterings. Th.isyear there were two additional treatmentsj oo" tist"a tUe Lfai#a very earty wateringand_the other tested one application of Z in. iu funi.
May and June were wetter than average_ but from July onwards the deficit increasedto a record 200 mm in mid_Sentember] fro*.u.a ,oi" o?"[J"i_gutioo treatmentsincreased sugar yield, indicatins riat tne 

"rop 
*a" aUte io p..a,il .*i."_ sugar yieldwith soil water and rainfall onl-v. rUs ,..rri'-on i-sinJfi#tt,"*.uch of Broom,sBarn farm sugar beet will produce mqnTum suga, *itnoui iffiution, even in a verydry summer u,irh a laree soil moisture deficit, pro-videJ ii 6;;;:T;rt of orut.. 

""ay 
iithe season. (Messem)

Plant specing
Four different prant densities were establisbed on prots sown earry or Iate (I3 March or2 May) on Brome pin field and rt".v y^"I! hj*9r,.fu i" ;t-O"dL; or earty December(Rothottsted Repott for 1972,pafi i, za3;. rt" rraurcn*o*ri 

"iop- 
Ja.o -ore roots and

Sugar yietd (tlha) from aWr"o, ,rlffair"r, plant d4nsities and distributio,L,

Dcosity ComAa)
DistributioD :

Rcgular
Irrcgular
Vcry iEesular

Mca.o

Ocrobcr harvest
Dcccmber harvest

Mean

5.70 6.23
5-s4 6.22
5.28 6.I8

Mean

6.50 5.52
6.19 5.50
6.52 5.42

6.28
6- 17
5.21

5.89

7.48 7.fi 7.34 1.ls
7.63 7.X 1.11 6.99
7.25 7-85 7.35 6.91

7.45 7.47 7.26

3.&
4.08
3'68

3-80 5.50 6.21 6.q
4.
6.01

Sowi.DS dale (Eea.oed oj.a two harv6t dat s)

6.81
7.23

n2

13 March 2 May
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susar tlan the May-sown at both harvests. The sugar yield incryayd little on the plots

Lil i. rtr*in u"i"*n october and December Gable 3), probably because 251 of
oiants-naa Uoftea: on the late sown plots none bolted and the sugar yield increased more

fi;l;ft". atan,t of 25 000 and 4i 000 plantsAa vielded less sugar than denser stands

*U"o ..j*" f"rc, but when sown in March onty the 25 000 plants/ha stand yielded less'

ilcril pl;;t;&"ds tended to decrease sugir yieto, particularly in sparse staods and

with short growing periods. (Jaggard)

Time of sowing rnd hrrYstilg; rnd PLnt dcDsity

An experiment testing three times of sowing and two tim€-of harvestingat forIr plant

;;*if;;;;; 6" sugar vietds to*ri io Tobl" 4' The stands of 50 000 and

ii om i":rt"lt" ""* erc;t io rows 50 cm apart' and the. {9nsg stands in beds of
i;;;;.5; 

"patt. 

-Eu.ly 
sowing gave the largest sugat yield' Plaot density scarcely

afrected sugar yield. (Webb)

TABLE 4

Sugo yicld (t!ha) lrom difercnt sowtg aad harvesthg ilates at fow plot' de"sities

SowinS
data

13 March
6 April
2 Msy

26 September
Plart deNity C000/ha)

50 15 lfl) 125 Mcao

8.71 8.34 8.lO 7.74 A'2.
8.06 8.02 7.89 7.4 1'86
6.41 6.18 6.65 5.59 6'61

l0 D€ceEbet
Platrt de$ity C000/ba)

50 15 100 125 M!a!
ro.o5 l0'22 9.94 l0'03 10'06
e.89 9.r7 9.98 9.77 9.88
8'62 8.66 8.6 8.54 8'A

9.52 9.58 9'53 9.45Mean 7 73 7'71 1'55 7'n

Plans from the first and third sowings at all densities of stand were sampled and

analysed for growth five times between 18 June and 17 September. The early sown crop

produced the-largsr leaf area index (LAI) until late July, and mailtained a larger growth
'rate to this date-than the late sown crop, During August and September growth rates

from the early and late sown crops werc the same and hence the ditrerence in yield

rorrlt.d fro--th, early growth rat; differetrc€s' The deosest stands also had large LAI's
anA gowtn rates "-ti io the yea., but as the season progressed, interplant com.-Petitio-n

fimitiA growth ana efirninated-early yield diferences between plant densities' (Jagga@

llme of corhg enil seed ryacing. An experiment on Brome Pin.field tested the eff€ct of
tim- of sowin! oo r.edliig es6bli.hmeot and yield of two.varieties when drilled-to-a-

stand. PelleteJseed of variities Bush Mono and Sharpe's Klein Megapoly was sown on

la March (Sr), 6 April (S2) or 2 May (Ss) spaced at 12'5 cm,- 15'5 cm-or 18'5 cm' Seedlings

established ;;[ from ai s'owings and avetaged77 l of ftrF,ds sown (Iable 5). The densest

plant stands of both varieties lelded less than sparser stands but otherwise plant density

irad little efect on sugar leta. me monogerm variety yielded progressively lgss froq
delayed sowing tut tne potyptoia variety yielded similsdy flsm the first and second

sowinm. This 
-diffe."o"e -bet*een 

varieties in resPonse to early sowing may arise from
ll%;f $e polyploids sown in March bolting compared with 4% of the monogenn
plants. (webb)

Beet on ddg6

A trial on Bullrush field tested the effects of the following tines and methods of seedbed

preparation on establishment and yield of sugar beet: (l) Conventionally-prcpafed by
n3

Ha.rvest date
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TABIJ 5
Plo densities from diferent sowing dates and. seed spacing, otd mean yiekt of sugar

Plaat stations C000/ha) from
s€ed sowo at spacings of

MeaD

Variety
Bush Motro

sl
s2
s3

Mean

12.5 cm 15.5 c@ 18.5 cm
116 lot 80118 to2 a71A%78
112 I 82

Plaat
stations
C000Aa)

99
toz
9l
97

Sugar
(t/ba)

9.85
9.48
8.s2
9.28

Variety
SharDet Klei!

M@poly
sl 2 lm 76s2 tu 99 9is3 104 9' nMeaD f 13 yt 8l

96 9.3910s 9.4391 8.19
97 9.00

poYer a19 rotary harrows in the spring; (2) prepared by power harrows only in the
fplnC; (? wheat-type seedbed produced in thi autumn Uy harrowing; (a) hni set uf
in low ridges at 50 cm centres in the autumn.

Subplots were treated with the.Stanhay Incorporator' working an lg cm band at
5 cm depth immediately before &illing. pelleted Bush Mono seed-was sown at 7.5 cm
or 15 cm on 2l March. The incorporator treatment increased seedling emergence by
approximalely 5 f and consistently, but insignificantly, increased yield. - (WeUE)

Green manuring
Sugar-beet growers in some Continental countries plant a green manure crop in the
year before sugar beet. This provides part of the nutrient requirement of the su-gar beet
and_mly also_ improve the physical condition of the soil. A new experiment *ui b"gun
on Bullrush feld to investigate these effects. The field was som to barley h lgTZ 

-ard
so_me plots \yere undersown with ryegrass and some with trefoil. After the barley harvest,
other plots were either sown with fodder radish, given the slow release fertiiisers iso-
butylidene diurea (IBD[I), or gtycoluril at 75 kg,ihtN. The undersown crops established
poorly in the dry season, particularly the trefoil, and did not affect thj barley yield.
The green manure crops were sampled before ploughing and the dry matter yielis'were
4.3 t/ha ryegrass,0.3 t/ha trefoil and t.6 t/ha foddei raaish.

In 1973 sugar beet was grown on all plots, which were split and given 0, 50, 100 and

TABLE 6
Sugm yields (kglha) in the green manuring experiment, 1923

Green
Eanune

None
Notre
Noqe
None
Fodder radish
Fodder radish
Ryegass
Ryegrass
Trefoil
Trefoil

MeaD

n4

N &essiry, autuon 1972

Form
None

AmmoniuE nitrate
IBDU
Glycoluril
AErnonium nitrate
ArDmonium nitrate
Aomonium nitrate
Ammoniulll nitate

None
ADmoniuo nitrdte

kc/hz N 050
8.n 9.039.13 9.56
9-41 10.04
9-46 9.U9.24 8.69
9 80 9-628.99 9 89
9-71 9.20
8.33 9.839.18 9.26
9.15 9.50

38
76
76
38
76
38
76

38

100 150 M€atr
9.74 9.94 9.25

10.01 9.83 9.639.90 9-59 9.749.38 9.s7 9-56
10.16 9.49 9.49.29 9.s6 9.57
9.51 10.02 9.()9.56 9-91 9.@8.93 9.96 9-26

10.03 9.73 9.55
9.65 9.76

N dressirg, 1973 (kg/ha )9
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l50ks/haN.SeedlingcountsitrMayshowedthatthetreatmentsinthepreviousyear.did
i.i 

"F."i 
tn" numbei emerging. Similarly, dry matter weigbts of seedl.ingp indicated no

resiouar erect of the previo,-us-cropping or manuring. Sugar yields at harvest (Iable 6)

ihow that the three green manure crops had little effect on sugar yield; however, there was

a large residual eflit of nitrogen fertiliser given the previous. autumn' The ammonium

oitra"t" gir"o theo *as as effective as the two slow-release fertilisers IBDU and glycoluril.

This is irobably explained by the very dry autumn and winte,r. The crop given no_ nitrogen

i" 
"ot"-" "e"i"a 

IOO kg,/ha N for maximum sugar yield but wher€ nitrogen had been

l".o i" ""to-", 
irresfrtive of its form, or green manrue, 50 kg/ha N was usually

sufrcient. (Irst)

Soit stsrctEe

Drmrge to soil ituring beet hlrv€sting. In this factorial exlrriment started in october

tS72 6e soil conditiJns produced by harvesting sugar beet from wet, damp or dry soil

were simulated, by running a loaded tractor uP and down the plots to produce ruts and

mu4 During mosi of the autumn the soil was too dry for wheels to sink into it so the treat-

ments were ielayed until after heavy rain in mid-November and early December. The beet

tops were remo;ed from some plots or twice the aormal amount of tops Ploughrcd in to
otLers. The erperiment site was ploughed on 15 Decemter, and drilled with wheat var.

Maris Ranger on 20 December. Plots were split for either 75 ot 125 kg/ha of nitrogen

fertiliser afplied on 17 April 19'13. T\e soil injury treatments produced no significant

differencei in grain yield it harvest on 20 August, but simulat€d b€€t harvesting under

wet conditionJdecreased straw yield by 0'2 t/ha. Ploughing in boet tops decrcased gra'in

vield bv 0.2 t/ha. but had no signiflcatrt effect on straw yield. Additional nitrogen fertiliser

i".r".i"a grain and straw yields by 0'4 t/ha and 0'2 t/ha respectively, despite the crop

not lodging on any plots. (Jaggard)

Soil compaction. On Bullrush field a third experiment tesJed the effects of soil compac-

tion on iertiliser requirement and yield of sugar beet (Rothomsted Report for 1971,

Part l, 289; for 19f2, P$l l, 285). At seedling emergence the mean bulk densities of
dry soil from each cultivation treatment to a depth of !! cm ye:9: compacted seedbed

1.68 g/nl; normal seedbed l'52 elml; loose seedbed l'45 e/ml. The treatments gave no

signincant diferences in seedling emergence. Soil compaction decreased sugar yield by

t.-f tTna ana top yield by ? t/ha compared with the normial and. open seedbeds. Sugar

yieldi of beet grown on all seedbed treatments responded to 150 k8/ha of dtrogen
iertiliser, and additional phosphate fertiliser had no significant effect.

An experiment ofthe same design as that reported in the two p-revious years (,R othansted
Repot for Lg7t,P$t 1,289;for l972,Part 1,28, was carried outat Harpley, Norfolk,
toixamine the effects of soil compaction and the systemic nematicide aldicarb on sugar

beet growing in a soil infested with the aefialode Trichodoru,r' Compaction had no effect

upoithe ,r-bet of Trichodorus extracted from soil samples taken at drilling (average

tl:Z/titre soil), and very few were extracted from soil samples taken at random in the

row on 15 June when the soil was dry (average 6/liEe). Numbers extracted had increas€d

by harvest on 22 October (average 1473/litre), but there was no significant differenco

*tween treatments. When seedliug emergencc was complete on l0 May, the bulk density

ofdry soil to 16 cm depth was l'55 g;/mt on the compacted treatment, and l'31 g/ml on the
uncompacted. The compact seedbed without aldicarb decreased sugar yield by l'4 t/ha
but by only 0'3 t/ha with aldicarb. A significant response to-aldicarb was thus confned
to compact seedbeds. Soil compaction in the absence of aldicarb increased the number
of seveiely misshapen roots. (Cooke and Jaggard)

n5
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Gmwth conhol chemicrls
'A9?:24' was_:qrayed on to sugar beet plots at Broom,s Bam at 560 and ll20 g a.i.Aa
on 14 Jrrne, at I I20 g on 3 August and at 560 g on both dates. All treatments increased
the n*mbers of plants with elongated internodes in the crown at harvest on 24 octob€r,
especially the larger amount applied early and the smaller amount applied twice. Thi
geat*entj on 3 August, especially the larger amount, increased root wiight but propor-
ti_onally. decreased sugar percentage; the sugar yield was not affected. 

-lOunnLg 
aaA

Winder)

Herhicid€s a l weed controt
Mr. W._E. Bray of Norfolk Agricultural Station tested various rates of the prs€mergence
herbicide pyrazone, as single or split applications, at drilring or two weels afterw-ards.
The single application of the herbicide at d.illing at the rec6mmended rate (1.3 irt;j
gBve good weed control and the largest yield of sugar,9.53 t/ha. Unsprayed'plotsfuth
no weeding until 15 June yielded 8.75 t/ha of sugar.

Yarieties
Commercial. An experiDent done in cooperation with the National Institute of Agri_
cultural Botany tested ll varieties of sugar b€et sowtr on 14 March on Brome pin FiJld.
The experiment is one of the NIAB series testing varieties sown as lrlleted seed spaced
et 16 cm and the crop grown without handwori. The plant population of the diferent
varieties ranged from 57 000 to 107 000/ha and bolters from 

-4 .3A t" ZAa. Of the four
largest yielding varieties, two are polyploids and two are -ooog"r-.
YeIIows tolfiad. Plots of six commercial or breeders' varieties sown on 2l March were
either infected with bottr beet yellows and be€t mild yellowing viruses or kept free from
yellows by insecticide sprays. This experiment was done in cooperation witL the NIAB
as one_ of, their series testing yellows tolerant varieties. Average yields for all varieties
when healthy or infected were respectively: sugar 8.99 afi,5.li tlha; roots 51.9 and
36.2 tlha; sugar percentage 17.3 and 15.8. The yarieties Bush Mono and Bush Mono A
gave the largest yields when healthy, but lost 4l% of their sugar yield when infected.
The varieties Nomo and Yytomo yielded well when healthy and lost only 30/, of their
rygar leld when infected. Yields averaged over the infected and healihy ptors were
Yytomo 7.67, Nomo 7'53, Bush Mono 7.46, Maris Vanguard 7.43, Bush Mono A 7.19
and Sharpe's Klein E 6.89 t/ha sugar.

Bolters
This year ga_ny of the early sown plants bolted, tp to 25% in some of the currently
recommended varieties, To assess the etrect of bolting on yield, bolters, adjacent platts
in the-row and other plants ofvar. Amono drilled on 16 March were harv".ted sep-ut"ly
and yields determined (Table 7).

Total yield was 49'9 t/ha of roots and 8.15 t/ha of sugar. Bolting depressed the sugar
percentage by 1.2 and the roots were lighter. The 24% of boltets contributing only til
of the sugar yield_ of the sample compared vilh 46% of non-bolters contriUuting SOf
of sugar_yield and the 30 % of plants adjacent to bolters contributing 3l f of thJsug;
yield. (Webb)

C€red a l mtation experiments
Fertiliserc on rotation cro1n. This was the ninth year of the experiment testing fertilisers
appliedlo a rolation of sugar beet, winter wheat and barley. (For the fertiliseidressings,w Rothansted Report fot 1965,279,'table l.)
n6
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TABLE 7

Efect ol bolters on Yield

fvfcao ncld
RBpotrsc to:

Nt
NrNr
Pr
PrPr
Kl
K.-Kt
Na
FTM
Comoouod I
CoEiound 2-CoEpound I

Plants
adjaent
to bolt€6

16.7
520.0
30.0
30'0
3l.o

4.12

+l-72
+0.32
+0.47
+0',16
-0.02
+0.26
+0.02
+0.20
+r.82
-0.

18.8 l8'3 18.0
17.9 16-7 16.0
0.9 1.6 2-O

Bolt!(s

iIffi1i, '-, *,,r, <rr 513:3
94 of root lurtrb!f, ?A'O
5l of root vidd 2l'O
% ofsugaryidd l9'0

TAI[,8 t

Other
plaats

16.6
@.0

46.0
49.0
50'0

yield responses of ctops to feflilket ,reatments in the ninth lear of the totation experiment

wheat rrain Barlev eEaio
(t/ha at 85% DM) (t/ha at 85% DM)

Sugrr
(t/ha)

5.60

0
+0.24
-0.20
+0.41
+0.64
+0.65
+1.19
+o-a
+0.91
-0.,l8

TABI.E 9

Efect of N fertiliser on sugar lorcentage, l%9-73
1969 1910 l91l 1972 1913

As shown in Table 8, Nr (75 kg N/ha) was needed for maximum wheat gain yield;

either more or less significantly decreased yield' N2 (100 kg N/ha) was needed by barley,

but as in l97l and 1972, response to nitrogen fertiliser by sugar beet was small' Phos-

ohorus fertiliser did not increase wheat or sugar yield but Pz (rl4 kg P/ha) gave an extra

b.93 tTha barley grain. There was no response to potassium fertilisers by wheat or barley,

but as usual sugar yield was much increased by the cation fertilisers. I-eaching losses

have been smaliduring recent winters so nitrogen residues have accumulated. This has

had a marked effect on sugar lrrcentage (Iable 9). (Durrant)

4.22

+1.69
-1.21+0.09
+0.06
-0'06
-0.43
-o-12
+0.17
+1.41
-1.18

without N 19'5
with 2m ks N/ba l8 .E
Diference O'E

16.8
14.4
2.4

Frcquefty of b€et a t butey. This was the dnth year of the ex?eriment testing yields

in five conrasting crop rotations (for details see Rothamsled Report for 1966' 248).

In 1973, the largest sugar yield was from sugar beet grown after two cereals or following
potatoes and beans (average 7'l t/ha). Sugar yields were similar in the other three fota-
iions, averaging 6'7 t/ha. With the exception of sugar b€et grown in rotation with the

tt"o-year grit. l"y, which needed none, all the rotations needed 63 kg/ha N for maximum

suga; yield. As before, barley grain yields (3'46 tlha' at 85y" DM) were similar following
tw-o-yiar grass ley, which needed none, 63 kg/ha N gave maximum sugar yield in all the
rotations.-As before, barley Srain yields (3'46 tlb^ at 85% DM) were similar following
sugar b€€t or one or two c€real crops, slightly less after thre€ Tr€als and 0'5 t/ha less

al6r four cereals. The fint and second year leys produced 7'34 and 10'45 t/ha DM
respectively. Beans yielded 2'9 t/ta grain at 85% DM and potato tuben 7'28 t/ha DM.
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IifiqC"f_Td @ga!on. The experiment on Brome pin (Rothamsted Report for 1972,
Part_ I , 288) testing the residual efects of soil fumigation with .D-D' and form oi nitrogen
fertiliser on pathogens and crop lelds was cropped with sugar beet in 1973. Fumigatiln
trcatments were applied on 20 September 1972 and soil samples were taken for nematode,letermination on l1 January 1973. All genera were mori numerous in unfumigated
plots tlan on any previous sampling dalg and most were controlled well both in 

-plots

fumigated every year and on those fumigated only before each sugar-beet crop (Tabd lq.

TABLE 10

Control of nematodes by soil fimigation in the fitrogen and fumigatiot expeimmt

13
0

l3
313
D5
750

0
0

300

Samples of seedlings taken in May showed that either fumigation and nitrogen in-
creased plant weights by similar amounts when applied in the absence of thCother.
Giving both increased yield further, particularly when the nitrogen was giyeo as nitrate.
Dry matter yields in June confirmed these eflects although the superiority of Ditrate
gompared with ammonium had diminished. Sugar yields were increased slightly by
fumigation or by either form of nitrogen; giving both did not increase yielaJfurthei.
(Cooke and I-ast)

lrigation and nitrogen for ccreals Experiments made in cooperation with the Botany
and Chemistry Departments of Rothamsted again compared the growth and yield oi
winter wheat and spring barley at Broom's Barn with similar crops at Harpenden (see
pp.49a 94). At Broom's Barn the Cappelle wheat was on New piece field and the
Julia barley on Windbreak field. The barley seed was treated with ethirimol and both the
barley and wheat sprayed with tridemorph. The fertiliser and irrigation treatments wert

TABLE 1I
Efects of i igati and nitrogen on yielib of wheat od barley in 1973

Without irrigatioo
Wirh irrigatiou

M€an

Without irriSation
With irdgatioo

M€ao

NeEatodc Utrfumigat€d
Tylenchus 838Tylenahorhyrbhas 1588Heteroderala$e 588Prarylenchus 2i75Paratyle.has 1125RhaMiti<la 4800Trichodorus 50Moooachidae m
Other DorylaiDida 1375

5.19 5.73 5.A7 5.865.15 5.86 6.03 5'86
5.17 5.80 5.95 5.86

Gnilr yield, tAa at 85% DM
wheat

Nematode DutrbeE per lit e of soil

FuDigated every yeat Futrtated befor€
(18.3.70, 13.11.70, sugar b€et ody
14.9.71,X.9.72) (18.3.10,m.e.72)

25
100

13
38

I38
1350

o
0

50

5.& 5.455.71 5.43
5.57 5-44

5.43 5.395.Tl s.vr
5.@ 5.68

5.59
5.68
5.63

5'89
5.86

Barlcry

5.01 5.u 5.N6'10 5.79 5.81
5- 52
5.88
5.70

N dr€sritrg (kgrha)

lE
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as b€fore (Rothrnsteil Report for t971, Part l, 294)' A total of ll0 mm irrigation was

qiven to the wh€t and ll2 mm to the barley'
";;;;i;';;iiJverv weu and the wheit vield was near average for Broom's Barn'

lrrliii.iii#*l"e-vi"l i of both oops sligftly on average (Iable I l)' The wheat needed

;;1ilr0- ffiiln"I';--"rj-r- viita u6tn 
-witu 

and Yrithout irrisation' whereas.the

oitimun aissinc for barley was a-bout 60 kg/ha, also both with a"d without irrigation'""ff"ilJ-o-".o 
-oirtirr" a"n"it as deteirined by neutron moderation was 149 mm

." tl" ".i.tlg*a 
*h*t plot on 16 August and 110 mP on th€ corr€spondilg barley

;;;;;b-A;il. Before irrigation on 4iune, the deficit was 73 mm in the wheat and

6iii-1, ,il"-;*f"V. As in 197:2, the potential deficit and the. measured defrcits were very

;;il"r_f* *h;J145 and 149 rnm'and for barley 125 and ll0 mm resp€ctively,.both

iirr'u"."i 
"ur" 

i" .uG, o.utty utt theft wate; requiremeDt from rainfall and soil

.esJr""i. W'U.ut took up water frofi 150 cm and barley irom 120 cm, slightly deeper than

ffi;;;;.'i;;;;6d-&;; the measured maximum soil moisture deficit to 39 rnE

in wheat and to 8 mm in barleY.

TABI,E 12

Efects of irrigalion and nitrogen on yiekls ol wheat d b*Wt mean of yeaw l97l-73

Without irrisatioo
With irrigation

Mean

N dressing (k8/ha)

94

5.09 5.78
5.6 6.09
s.Zt 5.93

Badey

4.84 5.38 5.46 5'67
5.13 5.85 5.87 5'87
4.98 5.61 5.66 5'77

Wheat
5'95 5.
5.38 6.4r
6.t1 6.18

5.94 5.89
6.36 5.98
6.15 5.93

5.84 5.78
5.71 5.54
5,1't 5.6

Mcan

5-n
6.12
5.94

5.49
5-66
5.n

Without irigation
With ifiigatioo

Meao

Table 12 shows the average grain yields in the three yearc of experiments as the investi-

*tiJn'co*fra"a *itn tn" 
"ipJ.i-"rts."de 

in 1973. The two crops appeared to respond

?J-.,"i"i-"iJ"i".g.. io diff"reot o,"yr io these three drier-tha_n-aYerage years. Irrigating^

;" ;i;;"i-i;";;;# the vield bv 0'09 t/ha on average but did not arect the amount of

;il;il;;;il i;i-"*L.- iiaa; tn. optimum diessins was about 80 kg/ha' which is

tt a 
"-rnornt 

used on the commercial crop at Broom's Barn. Th9 average response to

*.* W it" U"tfev was 0'36 t/ha but the optimum dressing of nitrogen was greatly

#;;'b;;"i;;&. withoot irrigation, the barlev- fspotrded almost up to the larsest

".or"i oiN t rt"a""nd about 160ig/ha'was needed foimaximum yield. With i,igation,

A;;;;;;; .G;i"ni and giving moie than I 25 ks/ha plus irrigation lodged the crop and

deprlssed yield. @raycott, Messem and Webb)

Phoshonrs anrt Dotrssi@. A new experiment on Brome Pin field compared the effects

;i;il;h;, ;J potussto- fertiliseis applied every yeal with the same total amount

;#li;:;;; ,ht lotutloo i--.aiut"ly before the iugar beet' The annual dressings of
Hdilr di;;;i" ii:itgn" p uod lis ks/ba K for sugar beet-atrd t6'5 kg/ba P and

ii k;i;; K i;; *teals, comiared with rotati6nal dressings of 60'5 kg/ha P and 187 kg/ha"i'.;i;;th;t-;;;ipriJ u.tu as triple superphosphite and as Gafsa phosphate but

;;;rril;; ";;u"i'oJv "t 
the chloride. The sugar vields in this first vear showed a

"r-"G;;;;';pnosinorus to'r t/ha) with no difference b€tween the two forms but
279
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a larg€ respotrse to potash (0.6 t/ha) with an overall mean yield from the experirnent of
7.4 tlba. (Druycott)

I@icid€s.otr bqley. The fungicides ethirimol, tridemorph, benomyl and .BAS 3l?0F
were tested on three varieties of spring barley for tte control of ta.*. Mild; ;;
moderately severe on Berac and Juiia brit slighi on Mazuriu-itnU-of 

". " 
,""a ar."dog

controlled millew well, increased the heighi of all varieties, ana reaucea m foagini-ii
Mazurka and Julia.

Thousand-gr_ain weight was increased by all the fungicides. yields of the varieties
averaged for all the treatmetrts were Be*"i.a t7m, totiu"S.z tfn" -a M"^.L lci7h".Of the fungicides, ethirimol increased yield moit consisteotfy.' fW"Utl

Broom's Bam Frrm
Ctrnges in soil andysis 1960-73. In the spring of 1960, just after Broom,s Bam Farm
was acquired, soil samples (0-22 cm and 224 im deep) were taken from alternate 20-m
:ly:::-!.gi1:a:^Uetd. The^samples were, air-dried, grouna to iiss tnan z ii, ;;at .d
zrnd stored. rn 1973, tbrce fields @unholme, Marl pit atrd The Holt) were iesampted
l"^!_irlly- 9,":1.tr 6: I"ly* rotation {sugar r*i *i"L *mit, barlt aei ;;
DeaDs, wuter wheat) and fertiliser practice bas, as intended" improved the'nutrient
status of the soils and made the fields more uniform for fi"ld .;pe;;.;;. R;s;il
(average for the topsoil of each field) are given in Table 13. O"". tti ll yean, th;;i
has not.changed. greatly. However, sman icidic areas have been rimed and now theri is
less variation within each fierd. on aremge, even though tu" rot"troo included a tey,
the organic matter decreased stightly. In af years p appliia was greater tnan f removed
l?:rlqle.: i*l-Y,t"rcd, Th.5l Save an extra 6 ppn ilaHCOrJotutte p in the topsoil
Dut no rncrease rn the subsoir. conversely, K residues increased the read y exchangeiabre
K in the subsoil more than in the topsoil. Only small amounts of Mg fertiliser havi been
givcn so offtake has consistentry exceeded thai appried. Howeuer, eichangeabte tvtg- has
only decreased appreciably on Dutrholme field (sandy loam). (Durrant) -

TABLE 13

Chatges in soil onlysis between 1960 ad 1973 at Broom's Barn
OrBDic

EAt1rr(./)
CfiDslcy'g
method)

1960 1973

l'80 l'81
2-06 1.q)2.lo 2.w
1.9 1.90

pH
(itr wat€r)

t9@ tyt3
7.3 7.67.E 7.9
8.3 7.8

P (ppE)
NaH@r

solubl,e

t9@ tytS 19(o 1973

K (pom) Ms Oph)
G.fff r+.exctaoe€a-bEi

Fidd
Duohole
Marl Pit
The llolt

Maan

Ffl Sry9y, Members of the Soil Survey.of England and Wales began mapping inwest suffolk and made a detailed examinition of 
-the 

soils of Broom's-Bam ra:rm. 
-prts

were o1rcned with an excavator on Marl pit (lg, Drrnh6lag (N), Brome pin (N and SW)and Bull Rush (N, w and SE) fierds in November. The so 'Lorizons 
were described

and sampred lor cbemical analysis. samples were also taken for moisture-felease char-
actenstlcs. An upto-date soil map of the [u.p "iX 

be useful in planning the layout of
our field experiments, and the chemical and physical soil analysei shod; help i; aei;
i nterpretation.
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Croppin8. Ploughing was completed by the end of 1972 an| althougb we lyd few

r"".'6Ttott", go-oo i"oua. wire readily prepared and crops- were sown early' The
po o" iryiitJp"rcn was given 50 -- oi i.i,ption in June, Sub-soiling continued 

-this;;;th a ttuee-tined mi"hine "t 
50 cm deep and 90 cm apart on white Patch field

irnicU wa. *ott"a both ways' Marl Pit field was worked at 90'to last year's work which

**a"**itlasingle,tinedmachineatl.'-2.mintervalsandleftthefollowingbar.ley
*"p-;; p.ofn" i--.anut ly over the line of the sub-soiler' Again a wide variety

of irtsolt w'as encountered, some of which was very difrcult to penetrate' White Patch

was levelled after subsoiling and cultivating, and dressed with farmyard manure'

The pond on Bullrush was filled in' A new farm building to the east of the farmyard

approached completion at the end of the year.

(;aeals. Tlne ereal crops were manured with P and K as in previous years but sinc'

tlJ*il; was very dry thi N was decreased by 12-N kg/ha an{ few patche,s of corn

iJg"a. eff the cereals were sprayed with herbicide except on Marl Pit where few weeds

emerged above the croP'- iii tn" t".r"y *u" ioo'o by mid-March and kept rya9on-ablr free from mildew by

t ite.;;h;p.i. Barley yellow dwarf virus infected all ttre barley crops which resulted

in early yellowing and loss of yield.
fne Maris Raiger wheat sown in mid-December on Flint Ridge following sugar beet

wasfiavily infecti with mildew. Harvest lasted from 2 to 20 August with gain moistures

ranging from ltt-l8f.

Maia. Orc antl a half acres of maize var. Dekalb 202 was sown on May 9 .on
wio-ai-."* tJa. lt was given N 125; PzOs 62; KzO 62 kg,/ha immediately before drilling
aJsprayed with atraziie herbicide immediately after drillilgj 75 kg/ha N-was given as

" top arir.i.g on 15 June. A contractor harvested it on 8 November and the yield at

85 % DM was 4'0 t/ha.
TABLE 14

Cereal and bean yields at 85% DM moisturc

Arca yi€ld

Fi€ld Gri Variety C/ba)

DunholE€ 8'97 Julia barl€'y (utrdersown) 4'14
-ra".r itt - s'te rofa aea tiatterv 3'89
ii6i-G"" 8'ia Maris Huntsmad vhcat 5'30
fr;;fth;d 3'ta Ma'i" Nim"oa *uat s'74
i,Ie* Pi; 5'22 Mtris Niorod wh€at (includilc 0 8l ha 5'90

Flint fudE 8'82 Marii hangpr wheat 3'61
T#riln" 4'ig Marar neaa-ueaas 3'17

Beara. Maris Bead tic beans were sowtr in a good seedbed on 13 March and immedia'

tety rorca and sprayed with simazine which controlled weeds well and with disulfoton

frnd"s f.o- tde ui. oo 5 July to control aphids. Five hives of bees worked the crop'

iitnough the stalks were very gre€n' the beans were harvested on 23 and 24 August 8t

4l % moisture.

Fodder crops. The Italian ryegrass and clover ley on White Patch was cut for silage

durinc the 6rst week of June ini inrmediately top dressed with 75 kg/ha N and- t!e.n

i.l*ira t. GA 
" 

tuv i.op io mid-July. The undirsown ley on Duoholme looked thin

i;'A;ilb6l" at hariest'but has established well with adequate rainfall during the

autumn' 
281
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_ F! *t: The fertiliser ploughcd down on Bullrush in the autumr of 1972 gave
&Or_55 ; KzO I 50 ; Na I 37 and Mg 62 kg/ha. The east of Brome pin had the su.e a.i-Sog
but the west is designated a Iorr pK area and had pzOs 27,5; KzO 75; Na 137 and
Mg 0. kglha plolghed down. The N fertiliser, at lZ5 kglba, was broadcast between the
rows immediately after drilling. sowing started on 14 Maich indcontinued until26 March
when I I ba had been sown. Most of the remainder was sown during early April leaving
only small areas for experimental sowings later in the month. Of iUe crop'area, O6%
was sown with pelleted monogenn, 30% vtith pelleted polyploid and :7 witn ruUUej
and graded seed. Seven and a half hectares were sown^at-lb cm seed siacing or less,
5.4 ha at ll.5 to 16.5 cm and 0.4 ha at lZ.5 cm or more. Most of the irop ias Uand
spraVe{,-o: gveralt sprayed on non-standard row widths, with pyrazone herbicide at the
time of drilling. All subsequent weed control was by hoeiog. Ali the crop except specific
experime_nts was sprayed twice with aphicide and fungicidJ and the lighi soil bnce with
boron.-Harvesting started on 2 Octobir with the soilioist and easy t-o work, but con_
tinued later in the season in difrcurt soil conditions in wet and frosty weather, to faish on
20 December. Deliveries to the factory continued into 1974. yieldl averaged 43.94 t/ha
of clean roots- at an average sugar content of 16-46% lznging from l4.i% fo l7.i r"-Mean-dirt and top tares were 89.7 and 41.5 kg/t. ThJcoun-try;s ar"-ge f"id this y.*
was 39.37 t/ha of roots at 15.879/jsugar.

Iivesrock. Durirg October 1972, 58 cross-bred steers and 14 cross-bred heifers were
bo"eht at liveweighs_of 280 kg and 226 kg respectively. All were fed with silage ad lb,
Iresn sEaw, restncted concentrales and mineral licks. Hay was used when the silage
finished. Thc concentrate ratio was supplemented with protein at first but was basicall-y
equal parts-ofrolled barley and sugar-beet pulp nuts fed to a maximum of4.5 and 1.3 kg/
head/day for the steers and heifers respectively. Their average liveweight gain wi
0.63 kg/head/day for both steers and heifers. All were sold betrieen 3 Apit aid Z lune
at finished liveweights of 410 kg and 354 kg respectively. The yard was restocked in
October with 82 cross-bred heifers. (Golding)

Staff end visitirg wortrcts
P. C. Longden was awarded the ph.D. degree of Nottingham University, M. J. Duraot
elected a Member of the Institute of Biology as a resuli of his thesis ind R. F. Farley
:1o1"{u Licentiate of the Royal Instituto of chemistry. sandwich course studenri
S. D. Freeman, R. A. Paton and R. F. F. Windley, of the University of Bath, were
with us for six months.

_ D. A. Cooke, A. P. Draycott and R. A. Dunning contributed to the 36th Winter
Congress of the International Institute of Sugar Beet Risearch in Brussels. p. C. Longden
attended the Genetics and Breeding Study Group meeting at Wageningen, ffoULa;
W. J. Byford, R. A. Dunning and R. Hull attended the pests and Oiieases-Study Grouj
meeting at Bergel op Zoom, Holland, and R. Hull att€nded both the Winter Coog"i
in Brussels and the Summer Itinerant Congress in ttre USA.

- {mong numerous visitors to th€ Station were groups from Newcastle University,
Suffolk anl Yorkshire ADAS, Rothamsted Field plots iommittee, young Farmers and
Farmers Discussion Clubs, the Hellenic Sugar Industry and fron-portu&1. About 3y)
p€ople attended an open Day in July. Members of otier research institites attended a
Symposium on 'Problems of establishing a staod of sugar-beet s€edlings,.
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