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DEPARTMENT OF BOTANY
By Wrurrnno E. BRENCET-EY

Durbs the vear 1947 no fresh line of investigation was opened
rrn in thJ Deo"artment, but attention was concentrated on con-
silirlatine the iesults of the work in hand, and fitling up the gaps

i" tt 
" 

lnTormation required bv supplementary experiments' As in
orevious veats. the loire-term- clasiical work on Park Grass and on
[h. a".-Lo..r'of buri& weed seeds received due attention' On
ifre ptrvsiotofrcal side the part played by minor elements in-plant
develoimeniand the influence of certair environmental condrttons
oo g.o'*th provided abundant material for pot and water culture
experiments.

A. MINoR ELETf,ENTS

All over the world the part Played by molybilenum in the plant
economv contirues to eludi obseriers, the results being so variable
.ven un"det .pp"t"ntly similar conditions that it is still not possible

to give a defirnite answer, as can be done with boron'

la.\ Soil ctdtues
Earlier work had. shown that the relative toicity of molyb-

denum to plants varies with the soil, and al"o that tle re-actron-ot

iiri".uni .iort varies considerably in the same soil with similar
molvbdenurn treatments. The gto*li ol lltt was Sreatly impeded
.r.r i rnrnn"n"r" deticient Fcn soil, and the molybdenum toxrclty
*rr 

^ttf.l"a 
in conseqtrence, becoming more evident where a

dressing of manganese iulphate had also been given'

In 1947 sowine was greatly delayed because of the dimculty in
nhfaining the soii owine to the severe winter and the floodrng rn
in. f*.1 

-eeain 
the cfa.acteristic habit ot growth in fla-x appeared

;;th; F.. 
"3it, 

uot *t"." the main stems died most of the basal

;;t" ;;; ;Arrously, giving a short bushY- Plant, in- striking

"."iili 
t. tn"i"u u"ixairched stems on the Woburn soil' Little

seed was formed, though the quantity was higher w1rcre manganese

was added. The developmeltt of the basal shoots delayed matunty

""."-.-o"SJ"t"Ufu, 
and ihen cut the plants were still green, though

their were aLlowed to grow for six weeks afler the Woburn plants

l^d U."n U..u"tt"d, w6cn fully ripe with abundant seed'

An additional hea!-y dose of sodiurn molybdai: was tested'
eivine a iurther reduction of crop. The seasonal effect was very
inartia. as the vield throughout was higher than rn the Prevtorls
vears and the t-oic effect of molybdenu(I was less drastrc' -un
iii=""a" vili"* ioil the lowest dresshg of molybdate again had

o" 
""i"o,io* 

.n""t, and the reduction of yield with greatet amounts

*r; l.o ."u"r" than on the Fen soil. It is hoped that at a later

date the fibre will be extracted from this year's crop lor comPanson

with that of earlier Years.

Mrastard showed' considerable individuality in- its r-espon:e 10
molybdenum poisoning. Frequently one or two of fhe three Plants
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per pot werc killed or seriously stunted, while the others were very
similar in size and appearance to those in the control pots withoui
molyMenum.

The acid Waterbeach Fen soil was the most hamfut to growth,
apart from any molybdenum dressing, and the manganese deficient
Isleham Fen soil allowed as good development as seyeral of the
others. The additiou of manganese pushed up the dry weight in
this Fen soil above tbat of the controls in anv of the others- The
lowest dressing of molybdenum was inefieitive in most cases,
except on ordinary loam with and without peat, but increasitrg
doses reduced growth in var5ring degrees according to the soil.
The most serious toxicity occurred on the loams, and tbe lsteham
Fen without added manganese, the crops being only [rom one-
quarter to one-tenth that of the corresponding control. On the
other soils as much as one-half to two-thirds of the control drv
weight was achieved even with the heaviest dose of soiliuir
molybdate.

Red Clover was sown in the same soils as the flax, and in similar
small glazed pots. Two cuttings haye already been made and the
crop is being overwintered, so that only prelimitrary statements can
be made as to the ultimate efiect of the molybdenum dressings.

In the earlier weeks of the experiment the addition of mangaoese
to the lsleham Fen soil again caused much improvement in grow-tb,
and mitigated the harmful efiect of the higher dressings of
molybdemrm. In the autumn, after all the molybdenum hadbeen
applied and an extra dressing of basal fertiliser had been given a
striking response was noted in the Isleham Fen soil withouf added
manganese. Here tle pots receiving the lowest dose of molybdenum
were growing well, being dark green and healthy, whereas the
controls were small, poor and chlorotic, those with the medium dose
ol molybdenum being similar to the controls, but rather greener.
This development is being closely watched to see if it reflicts an
interaction between manganese and molybdenum.

(bl Nubient solutions
Much of the work in nutrient solutions was hiadered by the

unusually hot summer. Two large sets of lettuce bolted premaiurely
and a long term experiment wiih red clover had to be- abandonei
on account of a severe infestation with red spider. The opportunity
was taken o{ testing spray and dipping methods for the Control of
the pest, in collaboration with the Insecticide Department. It was
found that the adults could be satisfactorily ki[ed, but that the
eggs survived the treatment and re-infection occurred.

.Inv,estigations regarding the need of certain crops lor
moljzbdenum were, however, continued and the response 

-of 
the

plant to the element studied uader various nutrienl conditious.
It was found that the quantity of calcium provided had little effect
on the appearance of molybdenum deficiency symptoms, though it
materialJy altered the size and drj weight of the crop.

B. ETFECT oF Roor TBxpEnarunn AND LrcHT oN Gnowrs
For some time past experiments bave been carried out in water

cultures to correlate the effect of high and low root temperatures on
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$owth io relation to Iull and subdued light intensity. The culture
bottles are immersed in thermostatically controUed heated tauks,
or in unheated taaks with a steady flow of cold water to keep the
temperature as even as possible. Coutrol plants are grown under
ooimal conditions on the glasshouse bench, giving fluctuating root
temperatures throughout growth. At first maximum and minimum
temperature readings were made daily with a lorm of sk's
thermometers specially constructed for the purpose, but more
recently two electrical recording thermometers, each fitted with four
bulbs, have been installed, providing a much more complete record
of what is really happening throughout the day and night.

As both the heated tanks and the thermometers are worked by
€lectricity an experiment planned to take place under winter condi-
tions had to be abandoned owing to the frequent electricity cuts.

Data have been obtained in conuection with peas, buckwheat
and flax, and are now being worked up for publication.

C. Vrr.aurY oF BURIED WEED SEEDs
The soil samples taken from Broadbalk wheat field in 1945 for

the estimation of buried weed seeds are now in their third year of
examination, a.rld are due to be completed on 30th September, 1948,
after which it will be possible to compare the results with those oI
the 1940 sampling, and to get further evidence of the value of the
5-year Iallowing cycle which is adopted on the field.

During the past year numerous enquiries have been received
with regard to the control of wild oat, and an appeal was made in
"Agriculture" for any methods that had been tried in various parts
of the country and which ofiered any promise of success. The
information thus received has been incorporated in a further
article, and it is hoped that this pcoling of scattered knowledge of
this pernicious rveed will extend. Meanr,l'hile, long term pot experi-
ments at Rothamsted on the dormancy ol Atena fatua seeds it
soil have been continued, and a similar experiment ot A- ludn-
odciart lws been set up. Seedlings of both species buried at depths
down to 9 in. reached the surfa.ce and produced normal plants. The
soil from each of the replicated pots was turned out into \yooden
trays about 3 in. deep and kept under suitable growth conditions.
A {ew seeds of A. Jatua rvhich had been buried for Ig months at
depths of 15 and 20 in. germinated under these conditions, and
possibly others may appear later from the same boxes.

Bartsia od,ontites, a weed which is semi-parasitic on the roots
of wheat in Broadbalk, has showl a very restricted period ol
germination in the buried weed seed experiments since 1925.
Seedlings have only appeared in the sarnple pans from the end of
February to the beginning of June, none at all occurring during
the rest of the year. Experiments and observations are in hand
to determine whether this behaviour is inherent in the nature of
the seed, or whether it can be mofihed by varying conditions of
germioation, either in the field or glasshouse.

The experiments on the dormancy of U ica utens seeds are still
in progress and need to be carried on Ior some time yet before it
can be decided whether all the buried seeds have germinated. It
may prove necessary to make this a long term experiment in the
absence of any outside information on the subject.
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D. Parx GRAss HAY

For the first time since 1919 samples were taken from all the
olots on the field, instead of onlv from selected plots. Complete
Lotanical separations of many of-the samples are in progress, and
all the rest have been subjecied to partial separation into grasses,

leguminous and other pllnts. The material accumulated since

tgtg is beine gradually worked out, with the intention of bringrng
the survey uip"to date since the issue of "Manuring of Grassland Ior
Hay", whicli dealt with all the earlier work.
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