
this family and it seems the optimal in respect of chromo- 
somal sets (genomes) has been reached at the diploid level. 

Zusammenfassung 

23 Arten und 10 Varietäten aus dem Himalaja und an- 
grenzenden Gebieten wurden untersucht, davon 18 Arten 
und 10 Varietäten erstmalig. Alle sind diploid (2n = 24 
ChPemosomen) und zeigen mit Ausnahme einer Population 
von Castanopsi,~ tribuloides eine normale Meiose. Mor- 
phologische Variabilität fand sich bei Quercus lamellosa, Q. 
lineata var. lobbii, Pasania pachgphglla und Castanopsis 
tribuloides. Polyploide gibt es in der Familie der Fagaceae 
nur selten. 

Literature Cited 
ARMSTRONG, J. M., and WYLIR, A. P.: A new basic chromosome 

number in the family Fagaceae. Nature 205: 1340-1341 (1965). - 
CHOPRA, N., and SHANKS, R. E.: Cytology of some members of 
Fagaceae. J. Tenn. Acad. Sci. 36: 136 (1961). - DUPPIELD, J. W.: 
Chromosome Counts in Quercus. Amer. J. Bot. 27: 787-788 (1940). - 
DUPFIELD, J. W.: Relationship and species hybridization in the 
genus Pinus. Z. Forstgenetik 4: 93-97 (1952). - FOURAGE, J.: Note 
sur la caryocynese chez les chenes p6doncule et rouvre. Bull. 
Inst. Agron. Gembloux 8: 11-13 (1939) (PBA 10). - GADELLA, TH. 
W. J., and KLIPHUIS, E.: Chromosome numbers of flowering plants 
in the Netherlands 11. Proc. Roy. Neth. Acad. Sci. Ser. C. 69: 541- 

556 (1966). - GHIMPU, V.: Sur les chromosomes de quelque chenes. 
Rev. Bot. Appl. Trop. 9: 176-179 (1929). - HOOKER, J. D.: Flora of 
British India. Vol. V. L. Reeve and Co. London (1885). - JARETZKY, 
R.: Zur Zytologie der Fagales. Planta 10: 12-37 (1930). - JOHNSSON, 
H.: Chromosome numbers of twin plants of Quercus robur and 
Fagus sylvatica. Hereditas 32: 46-72 (1946). - KHOSHOO, T. N.: 
Polyploidy in Gymnosperms. Evolution 13: 24-39 (1959). - KING, 
GEORGE: The Indo-Malayan species of Quercus and Castanopsis. 
Ann. Roy. Bot. Gard. Vol. 11. Calcutta (1889). - MEHRA, P. N.: Cyto- 
logy and Breeding of Conifers. Proc. Fifth World Forestry Congr. 
2: 728-733 (1960). - MEHRA, P. N.: Cytogenetical Evolution of Co- 
nifers. Mendel Memorial Lecture. Ind. J. Genet. and P1. Breed. 
28: 97-111 (1968). - MEHRA, P. N., and SINGH, A.: Cytological 
Observations on some North Indian trees. Res. Bull. (n.s.) Panjab 
Univ. 13: 311-312 (1962). - NATIVIDADE, J. V.: Investigaceoes cito- 
logicas nalgumas especies e hibridos do genero Quercus. Separata 
dos Publicacoes do Direccao Geral dos Servocos Forestales e 
Aquicolas 4: 1-77 (1937) (PBA 7). - PBARSON, R. S., and BROWN, H. P.: 
Commercial Timbers of India. Vol. 11. Govt. of India, Central Publ. 
Branch, Calcutta (1932). - SANTAMOUR, F. S. Jr.: The chromosome 
number of Quercus dentata. Bull. Morris Arboret. 13: 28-30 (1962). 
- SAX, H. J.: Chromosome numbers in Quercus. J. Arnold Arbor. 
11: 220-223 (1930). - STAIRS, G. R.: Microsporogenesis and Embryo- 
genesis in Quercus. Bot. Gaz. 125: 115-121 (1964). - STEBBINS, G. L., 
Jr.: Variation and Evolution in Plants. Columbia Biol. Ser. Co- 
lumbia Univ. 1950, 643 pp. - VIGNOLI, L.: Studio citologica sul genere 
Quercus. Lav. Ist. Bot. Palermo 4: 5-19 (1933). - WILLIS, J. C.: A 
Dictionary of the Flowering Plants and Ferns. Cambridge Univ. 
Press, 1966, 1214 pp. 

A chromatographic Study of Foliage Polyphenols in Pine Hybrids 
(Subsection Sylvestres)') 

By BART A. THIELCES 

Louisiana State University, Baton Rouge, Louisiana, U.S.A. 

(Received May 1971) 

~ T h e  application of paper and thin-layer chromatography 
of phenolic compounds has been especially useful in plant 
genetics research. A series of studies on interspecific hy- 
bridization in Baptisia showed that species-specific com- 
pounds were of use in evaluating hybrid populations in- 
volving up to four species (ALSTON and TURNER, 1963 a), that 
the cumulative inheritance of flavonoid compounds was 
consistent in the hybrids (ALSTON and HEMPEL, 1964), and 
that chromatography more clearly defined the structure of 
hybrid swarms than did morphological characteristics 
(MCHALE and ALSTON, 1964). In forest tree species, chromato- 
graphic techniques have been used for identifying hybrids 
in Betula (CLAUSEN, 1962, 1963; DUGLE, 1966), Prunus (HASE- 
CAWA and SHIRATO, 1963), and Picea (HANOVER and WILKINSON, 
1970). HOFF (1968) reported on the identification of the hy- 
brid of Pinus monticola and P. flexilis by paper chromato- 
graphy of foliage polyphenols. 

In an earlier study (THIELCES, 1969), the interspecific re- 
latimships among species of the Subsection Sylvestres 
LOUD. of the genus Pinus were investigated by two-dimen- 
sional paper chromatography of foliage polyphenols. 

l) This work represents a portion of a dissertation presented to 
the Faculty of the Graduate School of Yale University in partial 
fulfillment of the requirements for the degree of Doctor of Philoso- 

p h ~ .  
The author is grateful to the following people who provided 

hybrid material or otherwise aided in the completion of this 
study: P. BOUVAREL, D. P. FOWLER, J. W. HANOVER, C. HEIMBURGER, 
F. MERGEN, E. J. SCHREINER, and J. W. WRIGHT. 

Through the analyses of large numbers of individual tree 
samples collected from populations located throughout the 
range of each species, discrete and consistent chromato- 
graphic patterns were established for each of the taxa in- 
cluded in the study. These results provided the basis for 
the present study. an the inheritance of foliage polyphenols 
and the evaluation- of this chromatographic technique for 
the verification of interspecific hybrids in Sylvestres. 

Materials and Methods 

Foliage samples of artificial hybrid progenies represent- 
ing several species combinations were collected from test 
plantings at Norfolk, Connecticut, Washington's Crossing, 
New Jersey, and Maple, Ontario, Canada. In addition, 
samples of natural hybrids were supplied by collectors in 
Canada and France. Reciprocal crosses, backcrosses, and F, 
progenies were included in the study. Information on these 
progenies is supplied in Table 1. 

Preliminary experiments indicated qualitative differ- 
ences in foliage polyphenol content due to foliage age and 
season of collection. Therefore, only year-old (1965 growth) 
foliage was sampled and all collections were made in June 
and July, 1966. Prior analyses of samples collected from 
natural stands and replicated plantings of the same geo- 
graphic seed sources revealed quantitative but not quali- 
tative variation in polyphenol content (THIELGES, 1968). This 
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