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RESUM 

Aquest estudi es refereix a la identificació dels plançons de les males herbes 
i IOca uns quants principis bàsics de l'activitat de les llavors corresponents. 

La. correcta identificació dels plançons de Ics males herbes és la basc essen
cial per a establir-ne un control cfcctiu. Establim aquí una sèric de detalls per facilitar-ne 
la identificació mitjançant l'agrupament dels que posseeixen característiques comu
nes. Un llibre publicat a Anglaterra estableix certes referències sobre aquest métode. 

Hom té en compte la tempo~da en què apareixen les males herbes, els fac
tors importants que regulen la latència de les llavors corresponents, el nombre de lla
vors que apareixen en tertes de conreu i la vida que tenen aquestes llavors, ja que 
són referències útils pcr a comprendre com cal combatre els problemes de les males 
herbes d'una manera més efectiva. 

SUMMARY 

This paper is concetned with the identification of weed seedJings and with 
some of the basic principies or wced seed bchaviour. 

The correct identification of wced scedlings is an esscntial bassis for effec
tive wced conuoL Details arc given on how identification can be made easier by grou
ping together thosc which have common cha~cteriS(ics. Some details of this system 
arc given from a book publishcd in England. 
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Considerarion is rhen given lO rhe seasons when weeds emerge. lO impor
t:lnt f.tctors which regulare dormancy in seeds. lO [he numbers of seeds which occur 
in :lrable soils :lnd ro th~ life-span of seeds. for these aspcclS are useful in underst:ln
ding how rhe comb:lt weed problems mostly effectively. 

1. IDENTIFlCAl10N 

Wirh rhe greally increased use ofherbicides in agriculture and horticulrure, 
i( has long bun necessary ro recognise weeds al the seedling st:lge. This is because 
chey are most easily controlled :lt this sr:lge and ar rhis rime rhe choice musc "fien 
be made berween :l variety of herbicides. each of which is effective ag:linsl a different 
""nge of species. Correct identificarion is therefore essen tial fo r effective weed COntrol. 

Unforrunately seedlings have relariveJy few chal'2ctcrislics an it is rhcreforc 
:ldvantageous to search for very young specimens so Ih:lt thc fcatures of the cotyledons 
(seed Ica ves) can also be uscd. In my most recent book on sced lings identificarion 
(Chancellor. 1966) I have divided rhe 162 species into 32 groups based on rhe most 
obvious chal'2cters of the seed lings. Alrhough rhe groups are taxonomically artificial 
cvcry effort has been made lO keep dosely rel:lted species lOgether. A dichommous 
key is provided to reach rhe correct group. As no group contains more rhan 12 species 
rhe final naming of rhe seed ling can be made from rhe iIIusrrations. However. if diffi· 
culties are experienced rhen there are notes on rhe opposite page indicating rhe cha
""cters for distinguishing members of the group from one anolher and fro m orher 
similar seedli ngs in orher groups. In add irion. rhe notes give details of the habitats 
in which each is found and the seasons of emergencc. 

The fi csr grou p in rhe book is of mem bers of rhe Leguminosae, in which 
thc cotyledons remains below ground :lnd the true Ieaves are of Icaflets in opposite 
pairs. e.g. Viúa spp. and Ú1lhyrus spp. 

The second group is comprised of plants with true Ieaves d ivided into th ree 
leaflets, c.g. Oxa/ú spp, Medicago spp. and Tnfolium spp. 

The third group, wh ich are mainly membcrs of Crucifel'2e have branched 
star· like hairs on rhe Icaves. Simi larly. rhe other groups :lre composed or species which 
have obvious characteristics in common. such as the truc Ieavcs having spiny margins, 
or the cotyledons being kidncy-shaped or very long and narrow. etc. 

2. SEASONS WHEN SEEDLlNGS EMERGE 

In gener:ll, seedlings of annuais'emerge in spring and autumn. Some, such 
as PoIygonllm avicu/are, emerge only in rhe spring (Fig. 1). These arc known as sum
mer annuaJs for rhey pass rhe summer in rhe green or leafy phase :lIld after flowering 
die in autu mn. Other weeds germi nate m:linly in the autumn (Fig. 2). (In Britain 
no weed germi nares only in aurumn.) These autu mn germinators ind ude A/opecuT11S 
myo!lIroides, Aphones aT'llenru(Fig. 2):lIld Cerashum fon/onl/m. They are caJJcd winter 
annuals for they germinare in aurumn. pass the winter in the green or leafy phase 
and flower and die in rhe fo lJowing spring and summer. 
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Som(' of d"!(' most succ(,ssfu l W('('ds g('rminat(' mor(' or I('ss ('qually in spring 
and autumn, ('.g. PaPl1l1errhoel1J (Fig . 3). Ma/ncaria reculi/a and SuI/aTia medill. Th('S(' 
Ixn('fi[ from any cropping rotation for th('y can g(' rminat(' throughout th(' two main 
crop plaming S(':lS()ns. 

Numlxr of 
5('('dli~gs 
('m('rglllg 

J F M A 

I 

MJJ A SON D 
Momhs 

FIGURE l. Monthly ('rn('rg('nc(' of Polygonum avtculare 
5('('dl ings. a summ('[ annual g('rminating on ly in spring. 
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FIGURE 2. Monthly ('m('rg('nc(' of Aphanes arven;1S s('('d . 
Iings, a wim('r annual g(' rminating mai nly in auturnn. 

IIJ . Chanullor F;ruf~ 2. 
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Numbc=r of 
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FIGURE 3. Momhly c=mc=rgc=ncc= of Papaver rhoeas sc=c=dlings, 
a spc=cic=s gc=rminating c=qually in spring and autumn. 

Othc=r wc=c=ds ha\'(' Ic=ss usuals sc=asons of c=mcrgc=ncc=. A fc=w gc=rminatc= during 
wimc=r whc=n~r thc= conditÍons arc= nOt too sc=vc=rc=, C=.g. Ga/ium aparine and Veronica 
hedenfo/ia. and somc= gc=rminatc= in latc spring and summc=r C=.g. Solanum nigrum and 
Ata/va sY/VeIln'; and onc= horticultural wc=c=d al /c=ast gc=rminatcs in both summc=r and 
wimc=r, i.C=. Cardamine hirJula. 

3. FACTORS AFFECTlNG DORMANCY 

As cach weed has its own particular IXriods of c=mc=rgc=ncc=,it must bc= that 
dormancy is brokc=n in its sc=ros by a s¡xcific factor thus c=nabling gc=rmination to bccomc= 
possibk. 

Onc= of thc= most importam factors is tc=mpc=ratu rc=. This can of itsdf brc=ak 
dormancy and can too dc=tc=rminc the onsc=t of growth in sc=c=ds wh ich havc= a1rc=ady 
lost thc=ir dormancy. An c=xcdlem c=xampk of tc= mpc=raturc= brc=aking and rc=-imposing 
dormancy in sc=c=ds is shawn by Po/ygonum avieu/are. Counnc=y (1968) found that chil
ling brokc= dormancy, fo r 80% of sc=c=ds subjectcd to 4°C fo r 110 days lost thcir dor
mancy. Convcrsdy, high tempcraturc=s inducc=d dormancy once again, but this was morc 
rapid ly ach ic=vt':d , for only 15 days at 25°C werc= rc=quirc=d to inducc= dormancy oncc= 
again in a majority of those which has JUSt 10st it through chill ing. Thus P. avieu/are 
gc=rminatc=s only in spring bc=causc= thc= dormancy rc=-imposc=d by thc= warmth of sum
mc=r can only lx: brokc=n by thc= cold of thc= next winter. So temIXrature a/anc regu la
tc=s the emergc=nce pallern of this sp«ic=s and probably thaI of thc= othc=r annual Po/y
gonum spc=cic=s as wdl. 
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MoislUfe:': is anothe:':! important factor re:':gulating both dormancy and ge:':rmi
nauon. Se:':e:':ds from Avena falua plants grown at I~o or 20°C sh~d le:':ss dormancy 
(22-~3%) when mature:':d under moisture suess man when malUred with a sufficiency 
of moisture (70-90%) (Peters. 1982). Rainfall also regulatt':S germination. In a dry di
male, as in pans of Kenya, whe:':re:': there are rwo rai ny scasons, many of Ihe annual 
weeds will not emerge unti I after a period of heavy rain. Emergence does nOI talte 
place:': when light and unseasona.l showers occur. which would resu lt in death of the 
scedling. Th is indicates a behavioural adaptations to the amount of rain 10 ensu re 
their survival (Popay. 1976). In the rclativcly ev<:nly moist climate of Bri cain, lack of 
moiscure can also restrict seedling emergence even at times when it would normally 
occur (Robens, 1984). 

The depm al which sceds arc buried in soil can also influence theïr germi
nation, ~n if non-dormam, fo r the amplitude of daily temperalUre f}uctuations 
decreases with ¡ncreasing depth (SlOlIer & Wax. 1973) and a cwain amplitude is fre
quent!y necessary fo r seeds of some species tO germinate. Thus only thase near the 
surface will germinare. Depth of burial will also determine whether light is receiv<:d 
by the seed and many seeds which have been buried for some time acquire a need 
for light as an initiator of germination (Wesson & Ware:':ing, 1969). Cu ltivation, if car
ried out d uring the natu ral germin :nion periods, wiJJ therefore increase emergence 
of scedlings (Robem, 1984) ei ther through bringing seeds up into surface layers of 
soils where the amplitude of temperalUre fl ucluation reaches their requiremems or 
because Ihey perceiv<: light du ring the disturbance of the soil. 

Nitrate also encourage seed genninalion and mesc in combination with other 
factors. such as light and f}ucluating temperaturt':S can give ~n grearer emergence 
of se:':edl.ings (Roberts. 1973). 

4. THE NUMBERS OF WEED SEEDS IN THE SOll 

Because seeds of most dicotylcdonous weeds have dormancy broken and re
imposed again at different seasons of the year. as in Polygonum avieu/ore above, and 
because mosl species wiJJ only germ inare in rhe topmost layers of the soil, then only 
a small proportion of the seeds presem will germinate in any one year (Robem, 1%6). 
Thus Ihere is freq uently a larg reservoir of weed see:':ds in me soil. Th is is commonly 
referred Ot as the soil seed bank. Th is sced bank can reach many thousands per square 
metre (Table I). 

TABLE 1. Maximum Icv<:ls of weed seeds recorded in arable soi ls in Bri ta.in. 

CN~o~o~r~s,~«h~~m~-_' ____ eSo~u~,~~"-______________ __ 

39.100 
27.400 
71,600 
86.000 
24.300 
25.000 
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Brenchley & Warington (1930) 
Milton (1943) 
Robens (1958) 
Robens & Stokt':S (1966) 
Robem & Neilson (1982) 
Warwick (1984) , 
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5. THE UfE·SPAN OF SEEDS 

AI !cast 10 experimems have beco made in wh ich seeds have beco buried 
al differcm depths in various containcrs and dug up again at inu:rva!s lO sec whether 
way remained alive. 

The e:uliesl and possihly the ~Sl·known experiment is thai srarted by Or. 
Beale at Michigan 5tate University in 1879. When samples were exhumed after anc 
hundred years or burial it was found that sceds of Verbascu1n blatl{m; 11. IhapsuJ 2nd 
Afallla TOlundtfo/;a germinated and procluced normal plants. Six sccds or olher spe
cies also germinated and produced normal plants. Six seeds or other species :.lIso ger
min:ued but died bcfore identification was possible (Kivil:.t:'ln & B2.ndurski. 1981). 
Another experiment in the USA startcd by Or. Duvd in 1902 is also well·known. In 
this experiment seeds or 107 crops 2nd weeds were buried. h lasted for 39 ~ars and 
seeds of 32 species were still viable tO some extem ac the end (Toole & Brown, 1946). 
Olher simi lar tests, which ran for shoner periods have confirmed that some weed spe
cies arc capable of persisting for several decades in undislUl'~d soil. 

Other experimems have ~en made on seed persistenee in soil disturbed 
by cu ltivalÍon. Here the situadon is very different fo r, by dislUrbing the soil. bu ried 
seeds arc encouraged to germinate. One of the more importam experiments carried 
OUI in England (Rolxns, 1962) has shown that me decline of seeds in a mixed species 
population approaches 50% per year, prollided no jurlher Jeed is !hed. Mathemati
cally this meam that, with a hali life of one year, il will talte a farmer seven rurs 
of perfen weed conuol tO reduce a serious infestation tO 1% of the original popula
tion. Th is is unlikcly to occur, for weed secds will ine\litably be inlroduced from OUI
side and anyway weed control is seldom complete. 

6. CONCWSIONS 

For satisfactory weed control it is essential tO know the names of weeds and 
to ~ able tO identify seedlings accuratcly. This enables the ~St herbicide or other 
[(ealment to lx applied. 

It is also necessary to know something aboul rhe weeds themsclves. partieu
larl}' their biology and ceology. for weak points in their ¡ife-eycle or Ixhavioural cha
raneristÍes can chen be exploited to maximize the effeetiveness of the weed control 
measures employed. 
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