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MORPHOLOGY AND ANATOMY OF POLYGONUM VIVIPARUM®*

Polygopum viviparum L, is of interest besauss it repro-
duges vegetatively by means of bulbils appearing on the

floral axis (fig. 14). This investigation is conserned
primerily with determination of the nature of the flower,
the duldbil, the peduncle, and the rhizome, The structure
ef the leaves and roots is aleso sonsidered. The anatemy of
ths seedling is not desorided, for ssedlings wers not found
in nature and could not be produced from the ashenss that
were collected late in the growing season,

Modification of the inflorescense for vegetetiva repro-
dugtion ogours in many groups of Angiosparms., Polygomum
yiviparum is the only apscies in the Polygonsceas knowa %o
reproduge in this manner. There are several other species
in the femily, however, that mul$iply by other vegetative
methods. Aceording to Sehroeter (1908) Polygorum bistorsa
sends out amall side bdranghes from the fleshy, crooked rhi.
zome, At the enda of these branches new plants ariss,
Acgording to Hegi (1907-1931) Polygomum mite has sreeping
stems that produse roots and shoots at the modes. Bailey
and Bailey (1941) state that assxual reprodustion can be
brought about by horticultural methods in Atrephaxis, Coscoe
1ob1s, Muehlenbegkia, and m rhaponticum, The foregoing
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examples 4o not constitute a couplets list of all polygonss-
ecus plants: known to reproduce vegetatively,

Polygonum vivipayum is & widely distriluted alpine
species, Hegi (1907-1931) atates that ths plant occurs gen-
erally throughout ths high mountains and aretiec regions of
BEurope and Asia, insluding the Pyreneses, the Alps, the
Juras, the mounteins of Seandanavia, Nerth England, amd
Seotlend. Weaver and Clements (1938) report that ths plant
is one of the ehierl aspecies of the summer aspect of the
petran tundra of North imerica, Small (1898) records speci-
mens Irom the mmmits of the White Mountains,

This spsoies is found in abundanee in the vieinity of
Windy Point on the Cog Railroad on the southsast slops of
Pikes Peak in Teller COounty, Colerade, It grows from an ap-
proximate altitude of 11,000 to 18,000 feet, This insludes
the lower alpine and upper sidbalpine somes. From twenty-
five t0 ons hundred twenty plants were found per sguare
meter, The greater mumber ogeurred in thoss areas that had
bsen disturbed by animals or by the dsvelopment of experi.
mentel gardens,

MATERIALS AND METHODS '

The material used in this study was collected in June,
July, August, and early September in the area of the Windy
FPoint station on FPikes Peak in Colorado., Mest of the mater-
ial was fixed in formalin-agetig-aleohol solution, and tw
remainder in Nevashin's and Craf*s solutions. When the
equipment was availadle, air was removed from the tissues

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



before fixation, The materisl was ssctioned at thicknssses
varying from 8 to £5 miecrons. Whersver practicable free-
hand ssgtions were made, Gross obssrvations were made with
the aid of & binooular dissscting microscops.

Differsntial staining was applied socording to the kind
of tissue. The procedures used were Heidenhain's iren-
hasmatoxylin and Orange G (Chamderlain, 1932); hcto-plpul
(Maneval, 1958); teannis asid and irem ehloride (Yoster,
1954); Yleming's triple (Chemberlain, 1932); and Conent's
quadruple (Johanssn, 1940}, In addisien to ths adove

- metheds & double stain of safranin 0 and fast gresn and
safranin alons wers employed. The ssctions were mounted in
Oanada beleam and in fsodutyl methasrylatse,

Unmgosssful efforss were made %0 promote norsal growth
of the rhizome and Widils in the greenhouss and laboratory
at% Lingoln, Nebraska. Thess were planted in ordioary sand,
quarts sand, loam, and native tundra soil. During a periocd
of eight months the rhizomes preduced a maximm of three
leaves, after which growth was retarded, Bulbils, undey
sinilar g¢onditions, stersed growth within & peried of ten
days, They grew for a short period but died after producing
& maxi{mum of three lsaves,

Futile attempts were made to indune proliferetion by
cutsing the rhizomes, the bulbils, the leaves, and the
pedunsle, Attempts were 2lsoc mads to germinate achenes
taken from the most maturs flowers available in late August
and sarly September., Thess flowers had not yet fallen from
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