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IS

PUBLICATIONS DURING THE YEARS 1918-20.

SCIENTIFIC PAPERS.

CROPS AND PLANT GROWTH.
\. WiMKUKD E. l^RicNCill.KV. " SoDie Factors in Phnit

Conil^etitioii." Annals of Applied Biokii^v, 1920. \'u\.

\T. pp. 142-170.

The conipelition exhibited when plants of the same or different

s|)ecies grow in juxtaposition is complex and includes :

—

1.—Competition for food from the soil. 2.—Competition for

\\<iler. 3.—Competition for liiLjht. 4.—The possible harmful

effect clue to toxic excretioris from the roots, if such occur.

The i^eneral effect of competition (includiny^ 1, 2, 3 above) has

been studied in pot cultures, when a varyinj^ number of plants are

L;rown in the same bulk of soil. The effect of competition for lii,''ht

A\as investii^ated bv means of water cultures, in which a number of

plants each equally furnished with food and water, were crowded
toj^ether as closely as possible, while a similar set of plants was
i^iven sullicient space to avcMd the shading;- of one plant by another.

With limited food supply the dominant factor in competition

is the amount of food and particularly of available nltroi^en. Other
things being equal, the drv matter produced is determined by the

nitrogen supply, irrespecti\e of the number of plants drawing
thereon.

With limited fot)d su])plv the efficiency index of dry weight

production decreases with the number of plants, as the working
capacity of the plant is limited by the quantity of material available

for building up the tissues.

(N.B.—" EfTiciencv Index " is tiie term employed by \'. H.

Blackman to exj^ress the rate per cent, at which the dry matter of a

plant increases during growth.)
3.—The decrease in light caused by oyercrc:)wding is a most

potent factor in competition, even when an abundance of food and
water is presented to each individual plant. With barley the effect

of light competition is to reduce the number of ears ; to cause great

irregularity in the number of tillers produced ; to reduce the amount
of dry matter formed ; to encourage shoot growth at the expense of

root growth, thus raising the ratio of shoot to root ; to increase the

variation in the efliciencv indices of dry weight production of a

number of crcjwded plants, Icjwering them on the average ; to de-

crease the pc:)wc;r of the plants to make use of the food supplied to

the roots, as evidenced by the total quantity of nitrogen taken up
1)\ similar numbers of plants when spaced out and crowded.

4.—With adequate illumination (in barley) there is a tendency

towards the production of a standard type of plant in which the

relation between the number of tillers and ears, dry weights, effi-

ciency indices, and ratios of root to shoot approximates within

variable degrees to a constant standard. \\'ith overcrowding, this

approximation entirely disappears.

II. Wixii-RHi) E. Brkxchi.I'V. " ())i tlic Relations between
(IrowtlL and the Envirotunetital Conditions of Tempera-
tare and Bright SioisJiine." .Annals of .Applied Bio-

logy, 1920. \'ol. \T. pp. 211-244.

The amount of gn^wth made by any crop in the field and the

rale at which maluritv is reached are influenced by manv factors,
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sucli as tcmperjiturc, rainfall, season, sunlit^hl, soil conditions and
available plant food. An attempt was made to isolate some of
these factors by ^•ro\\ini;- a number of series of peas in water cul-

tures throui4hout a jx-riod of sixteen months, results beinf^f thus
obtained for all seasons of the year. Measurements of maximum
and minimum tem|)eratures and number of hours of bright sun-
shine were re(\">rded throui^hout, and provided a basis for statisti'-al

correlations. T'arallel series were usually thrown, in one of which
the nutrient solutions were chanj^ed weekly so that an abundant
food supply was assured, whereas in the other the solutif)n was not

renewed, and the food suppiv was severely restricted.

It was found that orrowth may be divided con\enicntlv into

two well-marked periods.

(a) 1st period, from the seedlint; sta^e till the time that the

plant reg-ains its initial weight after the loss by respiration, i.e.,

the time durinj^ which a casual observer would sav the ])!ant
" makes no <^rowt]i."

(h) 2nd period, succcedin<^ the former, during- which the plant

is obviouslv making growth, and which continues till the latter

ceases and dessication sets in.

The lengtli of the first period varies invcrselv with the mean
maximum temperature, as the rate at wh.ich assimilation is able to

make good the loss bv respiration increases directlv with rise of

temperature, up to a certain limit.

The possible amount of growth, as measured b\- the drv matter
pi'oduced, depends entirely upon the bright sunshine and tempera-
lure when the food sujjplv is adequate, l)ut when the latter is

limited the total growlli is nuich less owing lo the lack of material
h)r buildings ui3 the tissues. Bevond a certain limit, however, the

beneficial factors of licat and l)right simshine become harmful and
result in the premature death of the plant.

During the first period the rate of growth, as shown bv the

eHiciency index, was associated with relati\elv warm da\s and
nights, bright sunshine having little significant effect ; the light,

however, was good throughout for the season of the vear. During
the second period tlie rale was associated stronglv with sunshine

and warm days, but not significantlv with the night temperatures,

which did not fall below 32>' V.

During- the greater part of the vear llie maximum rate of

growth is reached earh in life, but in winter, when temperatures
ru'e low and lliei'c is little briglit simsliine, the niaxinuun rate is

not attained till much later.

Plants with a restricted food suppK make less total growth
than those with al)undant food. The falling off in the amount of

dry matter j)roduced does not seem to be gradual but is marked by
definite periods, (if which the incidence \aries at different seasons.

During ihe period of actual growth, the shoot increases in

weight far more rapidb; than tlie root. Increase in shoot growth
is closeh associated with ris- in Ii'mperature and root growth is

adversely affected h\ low me:m m;iximum lem|)eraUu (.'s. Rise in

maximum temperaliue has nnicli less beneficial acti(Mi upon the

roots than upoii the sh.oots.

In earlv stages of growth, the amount of nitrate absorbed by

the plant is relativelv large in comparison with the dry matter pro-

duced, but later on more dr\- matte'- is hu-med in |iroportion lo the
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same ainount of nitrate, owintj' to the acciinuilation of the products
of assimilation.

III. "Winifred E. Bri-nchlky and Violet G. Jackson.
" Root Development in Barley and Wheat under
different conditions of Groivfh." Annals of Retain

,

19'21.

Investigations have been beg-un on the effect of various

manures as superphosphate, sulphate of potash and nitrate of

soda on the root svstems of barlcv and \\heat. Most of the ex-

periments were made in pot i iiltures and the roots washed out at

regular intervals lo obtain the various stag-es (^f development.

Two forms of roots are produced :—
1.—Much branched roots, most of which proceed from the

grain. These are rather thin, long", and bear very numerous fine

laterals, with root hairs onlv near the tip.

2.—Thick unbranchcd roots arising" from the nodes as well as

the grain, white in colour, and densely clothed with root hairs

throughout their length. At a later stage these roots branch and
approximate more closelv to the others in appearance.

\\'ith barley, superphosphate encourages the development of

vmi)ranched roots, sodium nitrate having no effect. \Vhen the

plants are about three months old no niore unbranched roots seem
to be formed. The maxiiiuim root development was reached at

about tlie time that the ears were ready to emerge from their

sheaths, i.e., when pollination and fertilisation of the ovule were
about to take place. \Vith superphosphate alone and with nitrate

alone, however, this maximum was reached somewhat earlier, so

that apparently root growth culminated with the final stage of pre-

paration by the plant for grain forniation. In other words, during"

the period of purely vegetative growth the plant needs large sup-

]5lies of nitrogen and ash constitueiits to aid in building up a strong
shoot in readiness for grain fnrniation, and the root steadily in-

creases in order to be able adequatelv to cope with this demand.
During the reproductive phase, on the other hand, ^"egetative

development is reduced to a mininium, and the whole of the plant's

energy is diverted towards the grain. .Although nitrogen and ash

constituents are just as essential as before, the area of supply is

increased, as migration of these .substances from the straw into the

grain goes on froni the outset. This reduces the strain on the

root, and as such a large absorbing area is no longer required it

appears that the excess provision may be got rid of by a steady

process of deca}-, as the weight of the root steadilv decreases when
once the maximum is reached. The ratios of root to shoot f.t

different periods are also discussed, a great increase of the

shoot/root ratio occurring wliere the unbranched roots cease to be

formed.

With wheat the unbranchcd roots increase in numbers less

rapidly th:m in barley, but persist as such for a longer period.

There is in wheat nothing to correspond w-ith the sudden dis-

appearance of white roots which occurs in barlev about 11 weeks
after sowing, for in wheat the decline in white roots coincides with
the decrease in weight of the complete root system, whereas in

barley the formation stops suddenlv when the ratio between shoot
and root growth begins to change.
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The paper concludes a\ ith a discussion of :

—

1.— riie influence of environmental conditions other than
manuring- upon root g-rowth.

2.—Influence of different types of manuring upon root growth.

1\'. WixiFRi-D K. Brkn'chlkv. " The Development of the
Flo7ver and Grahi of Barlev." journal of the Institute
of Brewing, 1920. Vol. XXVl". pp. 615-632.

An account is given of the development of the ear and flower of

barley from the time the young ear is about |-inch long until the
grain is fully developed. The method of flowering in barley is to

a large extent chnracteristic of the tyj^e, as in some cases the
glumes open and in others remain closed at the time of pollination.

With closed-glume flowering cross-fertilisation is of course im-
possible, and even with open flowering it is the exception rather
than the rule.

The developmental history of the grain indicates that the awns
are of considerable ph\siological importance, and in everv barlev
ear the largest and heaviest grains are in tlie middle of the ear, and
the longest awns occur on these grains, indicating some correlation

between weight of grain and length of awn. The awns are

essentially transpiring organs. Transpiration is most active

during the development of the spike and grains, rising to a maxi-
mum just about the time the grains reach the milk stage.

\'. M\Rv D. Glvwe, B.Sc. and \'iolf.t G. Jackson, B.Sc.
" Tlie Disivihution of Dry Matter and Nitrogen in the

I'otato Tuher (variety, King Ed^iuird )." [ournal of

Agricultural Science, "l919. ^'ol. IX. p]). 2.37-258.

King Kdward Votatoes were grown in 1917 on Little Knot
Wood Field, Rothamsted, lifted about the end of Septenil)er, 1917,

and examined in tlie laboratory early in 1918.

The percentage of dry matter in the potato tuber was
lowest in the skin ; it increased to the inner cortical laver, the

zone containing the greater part of the vascular system, and de-

creased towards the centre of the tuber. Tvpical results are :—

-

DRY MATTER IN DIFFERENT ZONES OF THE TUBER.
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In each zone the proportion of dry matter is his/her towards
the umbilical than the terminal end of tiie tuber.

The percentage of nitroi^en in the fre.sh material tends to de-
crease from the skin to the inner cortical layer and to increase in

the medullary zone. Thus it increases from zone to zone in the
opposite direction to the drv matter.

Nitroj^en tends to increase witii dry matter from the terminal
to the vunbilical i-nd. The results are:

—

Avi:i^a(;e of 3 Smalt, Tui^.kks.

Section

Skin .

Cortical, outer

,, inner .

Medullary, outer

., inner

1
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VI. O. N. PiKvis. " The Effect of Potassium Salts on the

AnatoDiy of Dactylis Glomerata," Journal of Agri-

cultural Science, 1919. Vol. IX. pp. 338-365.

Stems of Dactylis gJovierafa were collected from grass plots

which liad received different manorial treatment as regards potash.

The yield of hay from these plots during the period of tlie in-

vestigation was in close agreement with the average, showing that

the season v,as not abnormal.
The thickness of tlie wall, the diameter of the lumina and the

ratio of the lumen to the wall were measured both in sclerenchyma
and metaxylem elements. In the early stages the sclerenchyma
walls were thinner where potash had been supplied, but this effect

w as lost as the season progressed.

The lumina were larger in plants whicli liad received potash

wlien nitrogenous fertilisers had not been added, but in the

oresence of ammonium salts, this effect was reversed.

In the xylem the thick'ness of the walls was unaltered, wlu'ther

potassic fertilisers were added or not. When no nitrogenous
manures were added the diameter of the lumen was decreased in

the presence of potash, but when ammonium salts had been
applied, the diameter was increased by the application of potassic

fertilisers.

The addition of potassium salts produced an increased ratio of

lumen to wall, but this effect gradually passed off. Presumably,
therefore, potassic fertilisers reduced the strength of mechanical
cells in the earlv stages of growth. This conclusion, however,
would not ho]f\ if potassimn salts affected the (-(imposition of the

wall.

F'rom these results it is concluded that the rigidity of plants

supplied with potassium salts is not the result of anatomical

strengthening, but must be attributed to other causes, such as the

influence of the salts on th(.' phvsiological condition of the plant, or

oti its cliemical composition.

y]\. R. A. P'lSHKR. " Studies in Crop Variation. An
F.xuDiinatiou of the Yields of Dressed IVIieat front

Hroadindk." fournal of .Agricultural Science, 1921.

Vol. XI.

.\ study of the variations in yield on Broadbalk where wheat
has been grown continuously since 1843.

Three types of variation are found due respectixely to (1)

amiual causes, primarily weather; (2) steady deterioration of the

soil
; (3) other slow changes, among which changes in weed flora

are considered. The effect of weather is reserved for further con-
sideration. The effects of soil deterioration and other slow changes
are studied at length.

On the unmanured plot, the decrement in yield is of the order
of 0.8%, or less than 1 bushel in 10 years. If this rate were main-
tained, the plot would still last out another 125 years. \\'here

farmyard manure is applied there is practically no falling off in

yield ; this crop also show s the least variation due to weather.
With complete artificials, however, there is a deterioration,

but less with heavy than with light dressings of am-
monium salts, which is not quite in accordance with the Law
of Diminishing Returns. With incomplete artificials, however.
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