
to apparently normal green. They repeat this reaction 
every year. 

Cotyledons are always green in the progeny of reciprocal 
crosses between Wogon-Sugi and normal Sugi. Meanwhile, 
primary leaves of almost all, i. e. 99 per cent of the seed- 
lings derived from crosses of Wogon-Sugi(fema1e) X normal 
Sugi(ma1e) are normal green. And more than 90 per Cent 
of the seedlings raised from normal Sugi(fema1e) X Wo- 
gon-Sugi(ma1e) and selfing of Wogon-Sugi had primary 
leaves and sprouts with white to yellowish white (some- 
times, light green) in color. In the Same crossings, about 5 
per cent (in average) of the seedlings showed chimeric 
primary leaves and eventually developed into chimeric 
plants, and there were a few per cent of normal seedlings. 
The ratios of the seedlings of chimera and normal type 
after crosses of normal Sugi(fema1e) X Wogon-Sugi(ma1e) 
varied among female parents. 

After investigation of segregation on a recessive marker 
gene, theoretically expected ratios of 3 : 1 (selfing of het- 
erozygous F, hybrids), and 1 : 1 (backcrossing to homozygous 
female with F, hybrids) are secured and no specific gametic 
or zygotic elimination is shown for the gene. By these 
breeding experiments, Wogon type seedlings with homo- 
zygous for the recessive gene were obtained. 

After a grafting experiment, non transmissibility of the 
trait of Wo,gon-Sugi was proved. In addition, by electron 
microscopic observation, underdeveloped lamellar system 
in the Wogon type chloroplast is shown. 
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Polycross Analysis of Pollen Radiosensitivity in Picea glaucal) 
By D. B. HOUSTON and G. R. STAIRS*) 

Introduction 

The sensitivity of forest trees to ionizing radiation has 
been studied extensively during the past few years. Whole 
tree and seed tolerances to chronic and acute irradiation 
have now been adequately defined for several species, 
especially in the genus Pinus. To date, however, relatively 
few studies have been aecomplished with forest trees 
species in the realm of gametic, or pollen, irradiation. Of 
those investigations reported, only a small proportion have 
been oriented toward definition of pollen radiosensitivity 
for subsequent employment in a breeding program. 

Breeding programs must first be preceded by studies 
to determine the radiosensitivity of the pollen in the desir- 
ed species, and to include the delimitation of exposures 
most suitable for the specific purpose. The purpose of the 
study herein reported was to characterize the radio- 
sensitivity of white spruce (Picea glauca [MOENCH] VOSS) 
pollen through the use of a polycross mating scheme as 
tested in two plantations in different environments. Radio- 
sensitivity was judged by germination percentages of seed 
derived from the polycross, electron spin resonance spec- 
troscopy of irradiated pollen, and germination of irradiated 

l) This  s tudy was supported b y  a grant f r o m  t h e  U .  S. Atomic 
Energy Commision, Division o f  Biology and Medicine, Biology 
Branch, Contract No. AT(30-1) 3571, N Y 0  3571-7. 

') Research Associate and Associate Professor, N e w  Y o r k  State 
University, College o f  Forestry at Syracuse University. Present 
address: Dept. Forestry University o f  Wisconsin. 

pollen in vitro. The study was designed to evaluate nuclear 
radiosensitivity, cytoplasmic radiosensitivity, and the pos- 
sibility of parthenogenesis induction through the use of 
irradiated pollen. 

Review of Literature 

Studies of chronic and acute ionizing radiation effects on 
forest trees have been conducted with seeds, pollen, and 
somatic tissues. Recent literature surveys of these studies 
have been published by ERIKSON et al. (1966) and by LYNN 

(1967). In addition, acute gamma irradiation survival data 
for 28 species of woody plants, including many forest tree 
species, have been compiled by SPARROW et al. (1968). 

Pollen irradiation has received somewhat less attention 
than other aspects of forest tree research. This situation 
may be due to difficulties in handling arising from the 
limited Span of vizbility and hygroscopic nature of the 
microspore. BREWBAKER and EMORY (1962) reviewed irradia- 
tion studies with mature angiosperm pollen, finding LD„ 
values for pollen germination in vitro ranging to 550KR 
(kiloroentgens), and a median lethal dose for germination 
of 250KR. In contrast, a median dose of only 250R (roent- 
gens) was reported for pollen tube divisions. VIDAKOVIC 
(1963) fertilized Pinus sylvestris with P. nigra pollen ir- 
radiated at 800R to 1200R and obtained putative hybrid 
progeny from this otherwise incompatible cross. The in- 
vestigator theorized that gamma radiation stimulated pol- 
len tube growth and fertilizaticn subsequently occurred, 
or, as a result of the radiation, certain chemical changes 
occurred in the pollen thereby stimulating development of 
the female gametophyte and fertilization. Naturally occur- 


















