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Day-length and Hæmatin Compounds in
Plants

I:r has been shown tha,l, tlay-lcngt,h legultrtos thc
chlorophyll content of nrany planlst-r anrl that this
is a truo phobopcriodic phenomcnon{. In lcgurniuorrs
plants, day-Iength contlols boùh tho chlorophyll
conùent, anct the ntrrnber tr,nrl cfficicncy o[' the r.oot,
nodules5,8. It seenrs 1,hat,, in this casc, both t,hc
synthêsis of hrurnoglobin in tJrc nodrrlt,s rlutl ühe
synühesis of chlorophyll in 1,hc leaves aro tlepressert
by shorü day-length. Morerover', thcrc itrt-. inrlicat,ions
thaü in some plânl,s (tobacco, f'or exarnplo), tho raüio
botweon the quant,ity of chlorophyll nn<l tho qrrantity
of total hæmatin in the leaves rcrnains constanü over
a wide rango of concentrations (Davonport, H.,
personal communicaüion).

I üherefore thought iü of intoresü to invr:st,igato
whether day-length influences hæmatin-contcnü as it,
does chlorophyll-corrtent. I sürrdietl simultanoously
the chlorophyll and total hæmatin cluring long-day
(16 hr.) and short,-day (8 hr.) in fotrr specics: soya,
bean (§o7'o hispid,al, hrpin (Lupi,nzs olôzr.s), wild
strawberrv (Pragari,a uesca), a,\d }letrp (Cannabi,s
sa,tiua). 'fotal hæmatin was measured by the mcühod
of Hill and Scarisbrick?. Chlorophyll was measurcd
with tho Bockman spectrophotomotor in 80 per cont
a,cotono using the formula of Mackinney8.

As shovm in Fig l, in rnaturo leaves thero wa§
gonèrally â constant molar ratio of about 60 molecrrloà
of chltrrophyll to I molocule of hrenratin.

In the legurninous plants, soya, be&n and h.rpin,
ùho ratio rcrnairrs constent on chânging li'orn long
to shorü days nnd vicc versa. Short-rltlv troatrrxrnl,
reduces the hæmatin- and chlorophyll-corrüent, of th<r
loovcs simultanoously aml to tho samo oxtcnü, whil<r
long-day trea,trnent incroasos both. fn tlrc leat,rrs,
l,horo is about 20-30 per cont less ha:maùin <luling
short-day than during long-day (Tablo l). ifho
decroase is not only ovident in the leavos, brtü also in
the roots. \{ith the lupin, somo nodulos duling sholt,-
day lud a hæmatin-content 50 per cent lowor l,lron
in the long-da'y control. Theso facts supporü tho
idea that, in tho Ioguminous plants, the lack of nodrrltr
fortnation and efficioncy in shorü-<lay is <luo to a
go oral hæmatin doficioncy, itsolf relatcd to il rnarketl
depression of chlorophyll conüont in shott,-day. lllho
pccurronco of such a relation betwcen harmotin trnd
chlorophyll is partictrla,rly stlikirrg whcrr one con-
sirlers üho photoperiotlitr control ot' IIru'rrring.
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Fig. 1. Rclùtion between lræmatin- and clrlorophyll-content in
mature leâvcs. (Itlrr lupin Ùutl soyù bcan, the diffcrent chlorophyll
contents wcre ()bt:rined in (lilli)rent dây-lcnrqth conditiorts; lbr
hemp, the figtrrcs ilre for long{lùy only.) O, lupin; O, hsmp;
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TùbIe 1. ]trF[sCT oF DÀY.LT]NdTE oN IIÀ)}IÀTIN (,ONTENI IN I,UPIN
ÂND SoYÀ ]]EAN
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(a) thc followini lcaves llave becrr analysed: in lupin, leaf No. l2
(serics 1 ând 2) aFd Leef No. 14 (series 3); in soyà bean, leàI No. I
(series l) and leaf No. 2 (series 2).

(ü,) Irr lupin, the principal roots have been analysed; in soya bcan
tlre total rootB inc]uding thc secondâry roots.

In wild strinwberry, which <loes nob flo',À/er whcn
gro\iln in short-day, wo find a rntrclr lower h:emu,tin-
content in thc rntrtrtrc lo:lves in short-rlay thrr,n in
Iong-day (in agrccmcnb wit,h the dccrcaso in chloro-
phyll contont,). lltrt tlro opposite occtrrs in hcrnp, a
plant in which floworing is irnrnecliately intlrcetl by
Bhort-(làry. A typical cxpclitnont is shown in I'ig. 2.
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f ig. 2. Effect of transfer from long to shorü days and vice verss
on chlorophyluhæmâtin ratio in lremp. (l'lro ârrows itxllcste

direct,ions of trànsfcr; see toxt)

In long-day, hernp shou's t,he nor.ru*l nlolar rritio
chlorophyll/hrernâtin of' abotrù ti0. lf one trnnsl'ots
it, at ühe stàge of fotu't'xpantlcd letrvos frorn long- to
short-day, the chlorophyll oontcnt irnmcdiatelv
<lecreasesz. In this particrrlar case, however, insteatl
of decreasing, the hæruat,ln contenü increases (ühe
molar rat'io chlorop.hvll/hiurnatin rlrops to 30-40). In
short-day, there is abouü 30 per ccnt, rnoto hiemaüin
than in long-<lay. 'Ihc transtbnnation is vory rapitl.
It needs only live short tlttys to show o significant
offect in the Iburbh lcaf. lt is entirely reversible.
After five shorl, <lays, the trtlnsfèr back to long-dav
leads to an inclease of chlorophyll conüent and a
dectcase of ha:rnatin. 'l'ht rrrol:lt l'atio chlorophyll to
hæruatin returns to its norrntr,l va,lrre of 60. At the
srirne üirne, induction of flowering stops.

Furthcl details ot' these oxperirnents will bo pub-
lished olsewhore. I arn greatly indebted to Dr. lù.
HilI for valuablo help in the nrothod of measuring
hæmatin in leavos, to Prof. F. G. Young for providing
facilities in the Dopartrncnü of lliochornistry, Canr-
bridge, to Mr. J. Gilnrorrr, director of tho Botanical
Gardon, Cambridgo, for growing tho plants, and to
the I.It.S.I.A. (Bolgiurn) {br fintr,ncial suppor-t.
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