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STUDIES ON REPRODUCTION BIOLOGY AND GENETIC VARIATIONS OF CLONES
IN SEED ORCHARDS OF CHINESE FIR ¢ CUNNINGHAMIA LANCEOLATA)

ABSTRACT From 1989 to 1994 the reproduction biology of clones and genetic
variations of provinances and families in four seed orchards of chinese fir,
located in Liping, Jingping and Tianzhu counties.fGuizhou province and Hongva
county, Sichuan province were studied for improving seed quality and raising
seed vield, The main results are as follows:

(1> The anatomies of reproduction organ development were observed,
Through the ohservation the cause of aborted seeds was clarified, Tannic seeds
appeared during the stage of primary embryo cell, Selfing is one of the main
factors of producing tannic seeds. Emptied seeds were mainly caused by shortage
of pollen grains in ovules and directly connected with pollen density in the
seed orchard and rainfall during the period of pollen release, In addition
the optimum time of GAl treatment for promoting flowering was determined,

(2) Based on the continuous observations of flowering phenology for §
vears, the differences of flowering phenology among clones, at different
positions of crowns and under various plantation conditions were investigated.
the relationship of flowering periods of the same clones in different years
were analyzed and the patterns of flowering phenology were built, In addition.
impact of flowering phenology on sowing qualities of seeds, the rate of selfing
and on gamete contribution were discussed,

(3) The effective distances of pollen migration were determined for 2
vears in Jinping county, In order to reduce pollen contamination. isolation
distance for the seed orchards should not he less than 6§00 m. Based on the
data of pollen flights ohserved in the 3 seed orchards over 3 years. the
dynamic models of pollen densities with times, heights and directions were
analyzed and described in accordance with climate factlors. topographiral and
plantation conditions,

(4) In addition to above-mentioned. investigation of flowering and
strobilus traits, GA3 treatment, fertilization, root pruning and stem girdling
were carried out, The differences of seed qualities of seeds from different

clones, ages, years. sites, positions of crown were analyzed. and the



effects of diverse mating designs and supplemental pollination were examined.
GAJ treatment, root cutting and stem girdling were effective measures for
promoting cone buds. Supplemental pollination was effective to improve quality
of the seeds, Consequently, the measures of raising seed production and
qualities were put forward.

(5) According to the experiment plantations in Guizhou province. the
growth variations of provenances, families derived from seed orchards all over
the country and Guizhou province were studied. and the interaction between
families and plantations were also analyzed, The main genetic parameters and
selection efficiency were estimated, Based on the information, the strategies
of genetic improvement of Chinese—fir for southeast of Guizhou were discussed,

(6) The uniformity index of estimation of parental gamete contributions
in the seed orchards were proposed. Gamete genetic composition of the seed
orchards were studied in accordance with flowering phenology, amount of male
and female gametes and genetic values estimated by means of quantitative
analysis methods, Moreover, the effect of synchronous degrees of flowering
phenclogy and gamete contribution on progeny geneiic value were discussed,

Therefore, the author regards the re-selection of clones as the radiral
measure 1o raise the quality and quantity of seeds and suggest that it should
he done on the basis of flowering traits of clones in combination with their
progeny perforiance, Roguing or thinning of seed orchards should be carried
out in time since canopy densities have great influence on yield of male and
irmale strohiie, and study on pruning techniques should he strengthened.
Southeast fuizhou is one of superior provenances for Chinese-fir, In this
area, genetic improvement basically relies on individual selection from local
resources with the addition of introdurtion of excellent individuals from
other superior provenances, and mating among them for sustained development,
Family selection might be carried out at the age of 3-4 for shortening breeding
cycle,

KEY WORDS Cunminghamia lanceolata, seed orchard. reproductien biology.

genetic veriation. gamete composition
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