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It ass baen kpown Tor ¢eutuwdise Tuat Weelds are 1004l ous

to cultivated crops,. Gessvar, tie sokanisn ol guch Lonjury

£

hag never been adeguately gxplainsd. It nas been intzrprates
in terms of mineral nutrivion or in verms of water conpotit-
ion. Careful gtudyinz of such explanation, however, revsals
certain weaknegs especially in sows cases. S0, 1t appears

that sowe additional mechanisas are involved in the cofpztit-

ion between some weeds and certain cultivated crops.

The liberation of toxic suhstances from higher piante
is often discussed especially in conncction with the so-called
501l sickness. These subsbances nay affect the subsequent

growth of the gzame or other specliese.

General reviews concerning th: liberation of ditfferent
organic substances from some highsr plunts and the erfects
of one plant uron another included thoss of Loehwing (1937),
Bonnar (1950), Borner (1S¢0), #oous (1960), Garb (19613,

Rovira (1969) and Tuksy (1969).

’

4 snort account of thie prool-w iz given in the Tollow-

ing sub-sectione.
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As early =e 1832, De Candole nobed thatb prant exudsles

e R e [ . ~ e . T e S et T S e m e B TP R e

certalr crecles Copewprosd o D8 Specially LLNAIIROD te %og Lrowun
« 3 S - T N g e R - e R ST IR o A R
5f assceisted specics. L8 polrted out ths imhinition of flax

by HZuphorbia sp. and of oats by thistles, and postulated the
production of gpecific toxic substances by these weesds. On
the basis of theee observations, De Candole (18%2) suggesbhed
a theory of crop rotation embodying the general idea taat
each member in a rotation should be a species not inhibited
by toxic substances left from the preceding crop. Liebig
(1852) supported this theory in the very begining of his
scientific carser, but later, as a result of his exhaustive
analyses, came to the conclusion that inorganic nutrients are
most important for soil productivity. Thus, the ldea tioat
toxic eéxcretions from plant roots might be responsible for

declining crop vieglds was superseded.

Bvweretion of Growth Inhibvitors from Plant Roots.

There are gome accumulatsd z2vidence that roots and
underground stewmg of a very wide range of plant gpecies
produce specific chemical compounds thut are active innloitors
of szed germination and plant growith. It seems highly probsble

that tihese compounds are norually sxcrated into the soil,
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where they way play an laportant rols in the selectlve aupr res

sion of the growth of coupeting seedl I1ngs.

The best known and perhaps most widely discussed worlk on
roxic substances exuded from certaln plant roots in soll is
that of Sechreiner and his co-workers (1908a, b & cj 19103
1911). They found that 1in certain soils where fertility had
peen reduced by cropping some plants for a gseries of gensrat-
iong, a number of phybtotoxic substances had been isolated
and found to be picolonic acid, gsalicylaldehyde, vanillin
apd dihydroxystearic acid. Piekering (1907 & 1919) snowed
that, under certain ccnditions, some grasses can give oub
toxic substances which inhibit the growth of apple trees.
These authors, however, may over-emphasize the ilmportaunce
of toxic materials to explain iunfertility of soils (Borner,

1960) .

Livingston {(192%) showsd that waters obtained by
leaching a bog soils, contaln materials which are toxic to
the growth of numerous specias of plants. Unfortunately,
this work produced no ovidance that the ighibitors had theilr

origins in ths plants grown previously in those solls.
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soils, in wolal ceErhUll e TAE Bl Sal yia, Eogpalug, w00 ot
Pasgitlora and Amaranthus Slup. were S OWRETL,, fal A malsagd

iphioitory and Goxlc efiect »n tae prowth of cofltee sesdliugs.

He was of bhe opinion thal tiis effect is due to certaln

growth inhibltors exuded from roots of such weeds.

dalks (1936) found that the roots of Robinia pseudo—acacls

excrete a principle nigbly inhibitory to other species.

Peach sz=dlings, when planted in soil which had previously
supported a psach orcnard, show a decrease in yield and growth.
After ruling out nutritional and pathogenlc organisms as
causabtive agents, Proebeting and Gilmore (1940) showed that
old peach roots can release a substance which is innibiteory to

the growth of peach seedlings.

Tt has been observed that a brome grase (Bromus ipermis),

after srowing several years; attains a condition in which the
stand beginz bo thin out and the plants start To aie.
nepedict (1941) supgested that this dving out of old brome

srass may Le Jus to the accumulation of toxic substances
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sroduced by bDrowe SArass ronvs. N8 sstabllshed Lhe plestoce
of a toxic subslance 1o crome [ Yass roots whlch is inhibivory
even in swmall amocunts to sruwth of bDrome grass seedlings.,
lleyers and Anderson (1942) have shown that spplication of
nitrogen can partially overcoue the growth inhibition which
results from culture of broume grass in soll which has prev—
iously supported brome grass. But, they found that well
fertilized brome grass scils still give yields much smaller
than those obtained from scils in which brome grass has not
been previously grown. Thege results clearly reinforce the

conclusion of Reneaict.

In the carly days of the secord war, experiments were
ctarted in Amsrica on the production of rubber by the
cuayule plant. 1In plantations of this plant, mutual antagoni—
sms were obvious since individuals in the center of a block
ol plants showed wuch fesber srowth than those at the edges.
This was not cauced by competition for water or nutrisnts but
presumably by boxic root swuiates, as roobs of adjacent plants
Lid mot intermingle bubt grew out arsas unoccupled by other

guayule roots. &n elaborate series of pot
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experiwents coulirmed this cotagoniss and the plesclld 0L

N iTL -

-

hisndy tonic material in Eaz soll solutlon whilon 48
fied as trans-cinpnamlc acld, a normal coustituent ol the
guayule plant (Bonner and Gulston, 1944). These observatioas
supported the V1sW that the toxicity of the soll water under
normal conditions may be Gus to an exucation frow living
roobs. The toxic action of this exudate seems To be selective
as tomato is only a nundredth as sensgitive to it as guayule

itself.

Some obgervabions have confirmed the excretion of certain
growth inhibitors frow varlous grass roots. The investigab-—
ions were initiated by the observation that certain specles
of Brassica germinated and Geveloped very poorly in fielas
where Agropyron grass was growing well. The extracts of the
underground portions of such grass (ggropggon) showed the
presence of toxic substances whoich inbibit the germipation
and growkta of Bragsica spp- (Davold, 1947). This sugzested
that the well known suCCeSS of grasses in competition with
other specles in natural grassland comuunities night reside

in a similar toxin production and led to the study of soil
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sybracts Trom such crasslana and fTrow agrisulturad iand.

vyl

4 particular neadow, dowinated by an aslmost pure stand oi
red fescue grasg was chosen by Gsvold (1949). The extracts
of such soil stopped Brassica seed from gerwination, where—
as similar extracts from cul tivated soils had no such

effect.

Some evidence has been also obtained that certain crop
plants may be nubually inhibitory to each other's growth
when grown in close associabion. Spinach and radish are
such a pair, aml it has pzen suggested that the saponins
of the spinach and the nustard oils of the radish, may be
the inhibitory compounds involved (Schuphan, 1948). Italian
rye-grass and red clover are another pair (Mann and Barnes,

1953) «

Soils from old Citrus orchards were found to ighibif
the growth of young Citrus seedlings while 50 Lo 175% more
growth veing made on gimilar soils from outside the orchard
area. Tomabto seedlings Were not sfTected in this way indicat-
ing that the actiun of the boxic agent is specific to Litrus
itself. Martin (1950) sugpesbed the toxiclty of these solls
ig caused by the accumulstlon of a growth inhibitor specific

for Citrus and excreted by 1ts roots.
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