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, 1993 22.7% 23.4%, 1994 31.4% 30. 0%:
, 1993 8.5% 12. 4%,
1
1 2 3 4 5 6
1 - 0.948 0. 83 0.611 0.775 0.487 0.735
2 0. 548 - 0. 581 0. 447 0.810 0.932 0. 664
3 0. 586 0.491 - 0. 828 0. 845 0.932 0.736
1993 4 0. 550 0. 656 0. 521 - 0. 871 0. 462 0.612
5 0.730 0. 608 0. 82 0. 821 - 0.937 0.791
6 0. 905 0. 844 0. 688 0.981 0.933 - 0. 870
0. 664 0. 709 0. 701 0.738 0. 847 0.750 0.735
1 - 0. 889 0. 809 0.471 0. 857 0. 308 0. 667
2 0.519 - 0. 388 0. 449 0.909 0.784 0.610
3 0.565 0. 387 - 0. 833 0. 802 0.903 0. 698
1994 4 0.596 0. 660 0. 356 - 0.912 0.413 0.587
5 0. 686 0. 453 0. 802 0.871 - 0.920 0. 746
6 0.937 0. 891 0.570 0.968 0. 857 - 0. 845
0. 661 0. 656 0. 585 0.718 0. 867 0. 666 0. 692
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2
DF SS MS F Pr> F
5 0. 309 65 0.061 93 1.53 0.217
24 0.969 49 0.040 40
29 1.279 14
1993
5 0. 138 05 0.027 61 0.58 0.714
24 1. 141 09 0. 047 55
29 1.279 14
5 0.315 28 0. 063 06 1.07 0.401
24 1.412 44 0. 058 85
29 1.727 72
1994
5 0.300 13 0. 060 03 1.01 0.434
24 1.427 59 0. 059 48
29 1.727 72
1994 13.8% 13.7%,
1 oo .
37.4% 53. 0%, Shaw " [ Pseudotsuga menziesii (Mirbel) Franco]
[12]
3
SE CV/% SE CVI %
1 0.948 0. 487 0.735  0.186 25.3 0. 905 0. 548 0.664  0.154 23.2
2 0.932 0. 447 0.664  0.200 30. 1 0. 948 0.491 0.709  0.185 26.1
3 0.932 0.491 0.736  0.188 25.5 0. 862 0.521 0.701 0. 155 22.1
1993 4 0.871 0.462 0.612  0.161 26.3 0.981 0. 447 0.738  0.209 28.3
5 0.937 0. 608 0.791 0.128 16.2 0.933 0.775 0.847  0.060 7.1
6 0.981 0. 688 0.870  0.113 13.0 0.937 0.462 0.750  0.252 33.6
® 0. 847 0. 664 0.735 0.063 8.5 0. 870 0.612 0.735 0.091 12. 4
1 0. 889 0.308 0.667  0.261 39.2 0.937 0.519 0. 661 0. 166 25.1
2 0.909 0.388 0.610  0.225 37.0 0. 891 0. 387 0.656  0.236 36.0
3 0.903 0.387 0.698  0.215 30.9 0. 809 0.356 0.585 0.217 37.1
1994 4 0.912 0.356 0.587 0.221 37.6 0. 968 0. 449 0.718  0.241 33.6
5 0.920 0.453 0.746  0.186 24.9 0.912 0. 802 0.867  0.045 5.2
6 0.968 0.570 0.845 0.159 18.9 0.920 0.308 0.666  0.286 42.9
© 0. 867 0. 585 0.692  0.096 13.8 0. 845 0. 587 0.692  0.095 13.7
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Analysis on Outcrossing Rate in a Masson Pine Clonal Seed
Orchard during Early Phase of Seed Production

JIN Guo—ging', QIN Guofeng', ZHOU Zhi~hun', X U Gao5ian’, CHU De-yu’
(1. Research Institute of Subtropical Forestry, CAF, Fuyang 311400, Zhejiang, China;
2. Laosan Forest Farm of Chunan County, Zhejiang Province, Chunan 311700, Zhejiang, China)

Abstract: Proportions of full seeds in outcrossed cones, self pollinated cones, and open
pollinated cones in 1993 and 1994 was used to estimate outcrossing rate of a masson pine clonal
seed orchard. It was found that there existed higher selfing rate in the masson pine clonal seed
orchard at age 8 or 9. The great differences were found betw een clones from various parents for
outcrossing rates under open pollination,w hich ranged from 44. 7% to 98. 1% (av. 73.5%% 17.
3%) in 1993, and from 30.8% to 96. 8% (av. 69. 2%+ 21. 3%) in 1994 respectively. T he
outcrossing rates were larger among combinations within clones than among clones. T he
coefficient of variability of the former was 35. 3% to 53. 0% of the latter. No significant
differences were observed for outcrossing rates of the same combinations between two years.
M eanw hile, the crossing rates were found to be significantly and positively related to the
fertilized cone rates. Finally, main factors affecting crossing rate was discussed.

Key words: Pinus massoniana; clonal seed orchard; outcrossing rate; proportion of full seeds



