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Effects of·Environment on Selected Morphological

Charaeten In the Dichanthium Annulatum Complex

IE. L. IlEIIBA, B. P. CELABlEB' aDd J. B. IlABLAN

OIdaho..a State UDlvenlt,., StUhrater
IJl order to compare the genotypic variation ot a given taxon an experi•.

mental ta.xoncnns.t will normally grow numerooa collections of the taxon
In the relattvely UDlform environment of an experimental garden. From
tbtI prden he frequently conducll detailed morphological studies. In
web atudle8 important material of a few collections are otten received
after a detaUed Rudy baa already been completed for the bulk of the
materiaL In auch C&Ie8 one 1a faced with the queat10n of whether or not
be IhouJd crow the entire collection again. Also Uving materials of certain
morpholoJ1cal type8 and from certain areas are frequently inacce881ble
and In eucb cuee one moat depend entirely on information obtained from
berbartum speclmeu.

Moat workere appear to believe that all of this information may be= without eeriooa difficulties. However, there are sUll a few who
lleve that plant. grown in an experimental garden cannot be properly

compared to tleld collections. Also some workere who study only, or pre­
dominantly, Uving cultured materials are doubtful of the reliability of
Itudiea made from herbarium epecimens.

~re ie ample evidence (Clauaen, Keck, and Hiesey, 1939, 1940, 19.5,
1848; Turrill, 1988; Tureuon, 1922, 1925 and others) to show that some
.,.ct. are leu influenced by the environment than others, but most fre­
quently It 1a individual characters that vary from species to species in
their reaction to the environment. The eame 1a generally true in regard
to herbarium epeclmens and Uving material.

TIle preeent Itudy deale with a comparison of the morphological varl-,
attoR recorded for _ven acce.u1ons of the D1cAanth'um an",datum com­
plex dUring three aucceuive years. and also of measurements recorded
from Uvlnc material and from herbarium ape<:imens in 1958 (Table 1).
Six morphological charactere were measured. From the previous study
of th1a complex (Celarler and Harlan 19M; Mehra and celarier, 1958)
theM charactere were obllened to be fairly reliable in disUngu1ah1ng certain
~ct morphological types. Of these characters only two were measured
tD an abllolute lC&1e whUe the rut were recorded in three clas8e8.

CeIarler et &1., (19GS) from a detailed cytogeographlcal study of th1a
complex found eUplolde, tetraplotda and hexaplolda. The diploids were all
of the morphological type de8lpated tropical, the hexaplotda all of the
South AtrScan type, but the tetraploldl were of two morphological types,
tropical &Del mediterranean.

Mater1al8 and Methods

8eftD acc-.loDa of the DtoUAtAttlm GlltIt&laCt&m complex were grown
(0eIarIeI' and Harlan, 19C16) and studied aeparately in 1968, 1957 and
INa. Tbe herbar1um apedmena prepared In 1958 were al80 studied. These
..... acc....ODlI conatetecl of one eUploid tropical type, one tetraploid
tropical t7Pe. two tetraplolda of the mediterranean type. and three hexa·
pIolda of tbe South African type. Korpholostcal data were recorded from
tift plaata of -.cia aeee.lon. I1ach plant wu repreeented by aD lDtIor·
__ wblch .... 8elected with the IntentioD of obtalnlDg a load repre-
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MIltaUon of the range of variation In the acceaalon. The sampl. were.
thel'efore, quite small and subjectively obtained. The averap value. for
the morphological characters were compared for· each aceealon between
yean and between living and herbarium specimens.

Experimental Result.

(a) Length of the primary ax18

'l'bi8 cb&racter was obaerved to be only allghtly variable In aU acces­
sions between dltferent years In the field and between field and herbarium
specimens (Table 1). The average length of the prlmary axis in all &eeeI­
sions except A 4083 was observed to be higher for the living materlal
grown In 1957 In comparlaon to the J:!1ateriaJ grown 1ft 19M and 1958.
The herbarium specimens in 1958 were allghUy smaller than the field
materials. This may not be due 80 much to an actual Ihrlnkage of speci­
mens, as to a tendency to select smaller speclmena for preutng.

( b) Length of the longest raceme

The length of the longest raceme was observed to be only _hUy
variable between the different years in the field &I well &I between the
field and the herbarium specimens (Table 1). Again. the preued speci­
mens were somewhat smaller than the field materlal8.

I c) Width of the racemes

This character was scored in three grades 1.e. wide (+) t medium
( + +) and thin (+ + + ). This character was observed to be stable In
different years in the field and in the herbarium epecimelUl in all acceB­
mona.
(d) Number of racemes

This. character was scored in three grades i.e. few (leae than 7
racemes), medium (7 or 8 racemes) and many (more than 8 racemu)
racemes. Although there was a Blight difference in the total number of
racemes per inflorescence, both In different years and in comparing fteld
to herbarium material, nevertheless the gradel remalned the I&me (Table
1).

(e) Pubelcence on the glume

The pUbelcence on the upper part of the glume was studied and 1IC0recS
in three grades i.e. IC&Iltly, medium and highly pUbe8cent. TIWI character
remained stable in all acCe&llons between different yean (Table 1). In
the herbarium specimens the hair Beemed to have fallen off from many
glumes in most acCeasiOIUl. However, the type ot pUbe8cence could be
correctly determined in all C&SeII after Btudytng ten BPlkelebi from dltter­
ent locatlODl on the racemel.

(f) Pubescence on the nodes

PubeaceDce on the nodes of the atem W&I ICOred in three gradeI I.e.
aUght, medium and hlghly pubeecent. 1bt8 character was obMrved to be
stable in the field between different yean &I well u between the living
materia1e and the herbarium 8P8ClmeDI.

Dl8cualon &Del ConclUllODl

TIle puI'POlIe of t.Id8 lDvelt1gaUoD wu to tInd out It MJected· IDOr­
pboJoclcaj charact.en remain 8tab1e In different yMn In tile tlelcl aDd ..
if the data taken from herbarium 8pedmeDa are IdmUar to~ troIIl
field matertaL 'nIe comparative morphological ItOOy revealed that four
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out of the IIx morpJloJogleal cbaracten studied, sbowed consistent grade.
(-.me cJua Interval) whUe the valuee for the remaining two character.
wen aupUy YaJ1abJe In the fteld between c:Utferent yean as well aa
between the JIving material and herbarium specimens. The two characten
~ dlftereJICM were meuured quantitatively. It they had been
IIeOnIcS in three eJaues Uke the other tour characte1'8. they would have
ben ju.It .. 8tabJe.

The preued IpeCimena were eomewhat smaller than the field material.
How much of thla was actually due to shrinkage and how much due to
the Mlect10n of amaner Infloreecencu tor pte88iJlg was not determined.
Tbe preuecl matel1a1 wu taken later In the season when inflorescences
tend to be mnaller. .

The data Indicate that If one scored these six morphological char­
acters In three cla.u intervala. the data from different years and from
herbarium ~Imens could be combined together with considerable confi­
dence.

AI80 it la Been In Table 1 that those characters that have been used
to teparate ploidy levels (I.e. - lengths of primary axis and longest raceme)
were eonaWtenUy reltable during the three years and in both nursery and
specimen meuuremenu. The same is true for those characters (width of
raceme, pubescence of tint glume, and length of raceme) that are used
to Hparate tropical from the Mediterranean type in the tetraploids.
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