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Abstract: With both the unimproved Cunninghamia lanceolata (Chinese fir) trees(ckl) and the multiple-
clonal seed orchards (ck2; i.e., first generation, one-and-half generation, and second generation seed
orchards) as experimental controls, we studied the genetic improved gain, direct and reciprocal crossing
effects, and genetic effects of a bi-clonal Chinese fir seed orchard (clones Long-15 and Min-33). We mea-
sured qualities of seeds collected in four consecutive years, planted seedling in two consecutive years at
four different locations with five replications, and analyzed inheritance traits in the progenies. The results
showed that compared to ckl, seeds from the bi-clonal seed orchard increased 6.76% - 20.44% quality
gains; compared to ck2, thousand-seed weight, seed viability, and seed vigor were superior. The six-year-
old progenies derived from the bi-clonal seed orchard had an increase of 46.14% volume gain than ckl, an
increase of 10.63% — 21.10% than ck2. Both effects of direct crossing and reciprocal crossing on progeny
growth, height-diameter ratio and crown diameter were similar; but height, diameter at breast height

(DBH) and volume growth were mostly controlled by the gene additive effect; and thousand-seed weight,
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germination index and seed vigor showed a super dominant effect. [Ch, 2 fig. 4 tab. 16 ref.]
Key words: forest tree breeding; Chinese fir (Cunninghamia lanceolaia); seed orchard; bi-clonal seed

orchard; improvement gain; genetic analysis
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Table 1 Gains of seed quality of the bi-clonal seed orchard

WH TR /g AT/ %o KA/ Yo HFHRIE/em KRR [GIIE g
e 8.396 43.00 84.60 7.90 12.20 97.80
1 ACFh el 7.744 36.30 76.30 7.30 11.00 82.80
A
Z L5 AURN T [ 7.854 36.70 75.30 8.00 11.20 94.50
*qu 2 AU el 7.371 41.30 80.30 7.60 11.70 89.50
e 7.056 48.30 75.10 7.40 10.70 81.20
MO T >1 5 R 8.420 18.46 10.88 8.22 10.91 18.12
IR A
HRA s ey 6.900 17.17 12.35 - 125 8.93 3.06
Z & Fir
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Ty 2 AT 13.910 4.12 5.35 3.95 4.27 9.27
BizE /% > xR 18.990 - 1097 12.65 6.76 14.02 20.44
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Table 2 Gains of progenies of quality of the bi-clonal seed orchard
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% 2 AR 4.22 6.25 0.012 14 71.2 2.25 19.0 3.56 18.88
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Table 3 Reciprocal crossed effects for seed quality

i [ THL R /g AT/ % RHER/ P FHKE/em KR SUPAE R 14
A (J 15 x [ 33) 9.280 44.1 85.8 12.8 8.6 113.3
WHEMFRE 3 (18 33 x F 15) 7.511 41.9 83.4 11.5 7.2 82.3
AHEL 1/% 23.6 53 2.9 11.3 19.4 37.7
J 15 8.343 39.1 78.0 10.4 8.0 84.5
FEATMER 33 7.433 31.1 87.9 12.0 7.4 87.5
A 2/% 12.2 25.7 - 113 -133 8.1 - 34
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Table 4 Reciprocal crossing effects for grow of progenies
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Figure 1 Genetic map of seed quality of the bi-clonal seed orchard
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Figure 2 Genetic map of progeny of the bi-clonal seed orchard
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