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Abstract 

Progemy from diallel matings were examined by elwtro- 
phoresis. Eleven different isozymes were observed, nine of 
which were common to both species. Diallel matings 
facilitateld determining inheritance. The isozyrne segrega- 
tion frequencies approximated Mendelian expectations as 
did intensity segregants for one loblolly isozyme. Segrega- 
tion frequencies for three isozymees varied according to the 
genetic background of certain parents. The segregation of 
three loblolly and five longleaf isolzymes could be attributed 
to polymorphic loci. 
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Zusammenfassung 
Die Vererbung von Paroxidase Isoenzymen in Nadeln von 

Pinus taeda L. und Pinus palustris MILL. 
Nachkolmmenschaften aus Diallelkreuzungen wurden mit 

Hilfe der Elektrophorese untersucht. 11 verschiedene Iso- 
enzyme der Peroxidasen wurden beobachtet, hiervon konn- 
ten 9 Isoenzyme in beiden Arten gefunden werden. Durch 
die diallden Kreuzungen kannte der Vererbungsmodus 
analysiert werden. Die Segregakimshäufigkeiten der Iso- 
enzyme entsprachen den Erwartungiswerten nach Mendel. 
Dies traf auch zu für ein .Isoeuzym von Pinus taeda, das 
zwei unteirschiedliche Färbeintensitäten aufwies. Die Se- 
gregationshäufigkeiten von drei Isoenzymen variierten 
entsprechend den genetischen Konstitutionen der bestimm- 
ten Eltern. Insgestamt konnte die Segregation von drei Iso- 
enzymen bei Pinus taeda und 5 Isloenzymen bei Pinus 
palustris auf polymo'rphe loci zurückgeführt werden. 

Introduction 

Electrophoxasis is an efficient tool for large-scale ge- 
netic investigations. It is particularly valuable to the forest 
geneticist since more tree genes can be readily identified 
with it than by any other technique (HAMAKER and SNYDER 

1973, FERET and BERGMANN 1976). Once the inheritance of iso- 
enzymes is determined by the study of segregating material 
(FERET 1971, CONKLE 1971), the technique can be applied to a 
wide variety of basic and applied research problems such 
as: identifying ramets, populatims, or specias hybrids 
(BROWN and ALLARD 1969, HARE and SWITZER 1969, MUHS 1974, 
COPES 1975); determining the effect of inbreeding and psllen 
migratioa an the genetic structure of population and seed 
orchards (RUDIN et al. 1974, ERIKSSON 1972); or aiding breed- 
ing programs through indirect selection ar through develop- 
ment of breeding prolcedures (BROWN and ALLARD 1971, 
BROWN 1975). In this study we examined the inheritance of 
needle peroxidase islozymes in control-pollinated progeny 
of loblolly (Pinus taeda L.) and longleaf (P. palustris MILL.) 
pine parents. 

Materials and Methods 
For each species six parents (ortets or ramets) and their 

crassed and selfed progeny were analyzed. All were growing 
in soiuthern Mississippi. Ortets were batween 30 and 50 
years old. The loblolly ortets, natives of Texas, were re- 
presented by ramets randomized within the planting of 
cantrol-pollinated progeny. The longleaf progeny were 15 
years old and the loiblolly were 4 years old. Not all of the 

I) The authors are Principal Plant Geneticist and Biological 
Laboratory Technician, Southern Forest Experiment Station, For- 
est Service - USDA, Gulfport, Mississippi 39503, U.S.A. 

expected 21 diallel progeny families per species were avail- 
able (Table 1). For thase that were available, the number 
sf treeislfamily va r i d  froim four to 20. 

Mature needles of the current growing season were col- 
lected during a 1-week period in September from branches 
in the center of the crown. Until they could be frozen the 
needles were temporarily held oa ice. Twenty frozen need- 
les from each tree were finely chopped. A 0.5 g subsample 
was grsund with a mortar and pestle in 5 ml of an aqueous 
buffer extracting solution containing 60 percent (VIV) 0.1 M 

Table 1. - Number of trees sampled for each family. Loblolly 
farnilies, (parents A-F), appear in upper triangle, and longleaf 

families (parents G-L) in lower triangle. 

1,oblol ly  P a r e n t  T r e e  

- 

G H T J K I, 

Longleaf  P a r e n t  Tree 

Tris-HC12) buffer pH 8,16 percent (WIV) sucrose, 0.1 percent 
(WIV) L-Cysteine hydrochloride, 1 percent (VIV) Tween 802) 
and 2 percent (WIV) ascorbic acid, regdjusted to pH 8 with 
NaOH. All equipment and solutions used in this and sub- 
sequent operations were chilled prior to and during use. 

Macerated tissue was filtereid through Miracloth2) and 
the solute volume tripled with acetone (to approximately 
12 ml). After 1 holur the solution was centrifuged, the 
supernatant removed, and the remaining pellet suspended 
in 0.25 ml of the buffer solution. After centrifuging again 
the supernatant was cdlected folr assay. 

Tric electrode-buffers were made up according to HARE 

(1970). The aqueous gel, pH 9.2, contained 6.0 percent (WIV) 
polyacrylamide and 0.3 percent (WIV) bis-acrylamide (Cya- 
nolgum 412), 0.1 percent (VIV) TEMED2), 0.1 percent (WIV) 
potassium persulfate, 0.0005 percent (WIV) riboflavin, 1 
percent (WIV) Tris-HC1, 0.1 percent (WIV) EDTA, and 
0.038 percent (WIV) borate. Next, a 3 mm, 30-slot, vertical 
slab gel was "precharged" for 30 minutes at 100 mA of cur- 
rent. Then 2 pl of the supernatant was injected into each 
slot, and the current was applied again for 90 minutes. At 
the end of this time the dye front migrated 14 Cm. Staining 
with a benzidine dihydrochloride substrate followed proce- 
dures of HAMAKER and SNYDER (1973). Starting with anodal 
isozymes nearest the dye front for loblolly pine, isozymes 
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