Status number at varying census numbers and relatedness





� EMBED Equation.2  ���


Ns = status effective number;


 n = number of  non inbred trees (census number);


 � EMBED Equation.2  ���= coancestry (kinship of trees, relatedness).





�
Coancestry (=coefficient of kinship)�
�
n�
0.0001�
0.001�
0.005�
0.01�
0.02�
0.0625�
0.125�
0.25�
�
1�
1.00�
1.00�
1.00�
1.00�
1.00�
1.00�
1.00�
1.00�
�
2�
2.00�
2.00�
1.98�
1.96�
1.92�
1.78�
1.60�
1.33�
�
3�
3.00�
2.99�
2.94�
2.88�
2.78�
2.40�
2.00�
1.50�
�
4�
4.00�
3.98�
3.88�
3.77�
3.57�
2.91�
2.29�
1.60�
�
5�
5.00�
4.96�
4.81�
4.63�
4.31�
3.33�
2.50�
1.67�
�
7�
6.99�
6.92�
6.60�
6.25�
5.65�
4.00�
2.80�
1.75�
�
10�
9.98�
9.82�
9.17�
8.47�
7.35�
4.71�
3.08�
1.82�
�
20�
19.92�
19.27�
16.81�
14.49�
11.36�
5.93�
3.48�
1.90�
�
50�
49.51�
45.54�
33.56�
25.25�
16.89�
7.02�
3.77�
1.96�
�
100�
98.06�
83.47�
50.25�
33.56�
20.16�
7.48�
3.88�
1.98�
�
200�
192.34�
143.06�
66.89�
40.16�
22.32�
7.73�
3.94�
1.99�
�
1 000�
833.47�
333.56�
90.99�
47.66�
24.41�
7.94�
3.99�
2.00�
�
2 000�
1 428.78�
400.16�
95.28�
48.80�
24.70�
7.97�
3.99�
2.00�
�
10 000�
3 333.56�
476.24�
99.02�
49.76�
24.94�
7.99�
4.00�
2.00�
�
100 000�
4 761.95�
497.52�
99.90�
49.98�
24.99�
8.00�
4.00�
2.00�
�
1 000 000�
4 975.13�
499.75�
99.99�
50.00�
25.00�
8.00�
4.00�
2.00�
�
109�
4 999.98�
500.00�
100.00�
50.00�
25.00�
8.00�
4.00�
2.00�
�
1012�
5 000.00�
500.00�
100.00�
50.00�
25.00�
8.00�
4.00�
2.00�
�



Remarks:


There may be 50*109 pine trees in Sweden.


Coefficient of kinship for first cousins is 0.0625, for half sibs 0.125 and for full sibs 0.25.


The effective number of trees is very dependent on how related they are, even low relatedness makes much for the effective number, and for the difference between census and effective number. Even a slight relationship can make status number of a breeding population with 50 trees considerable lower than 50.


Note that � EMBED Equation.2  ��� is no average, but an indication of the coancestry of each pair of trees in the population. One could call what is in the table heading average coancestry, but note that self-coancestry is not included in that average. Note also that no inbreeding is involved, thus it does not make sense to study situations when status number is below 1.





When n approaches infinity,    � EMBED Equation.2  ���





which is more developed in Appendix 1.





�
Appendix 1. (by Seppo Ruotsalainen)








When the census number of trees is twice the maximal status number for that coancestry, the status number is 


� EMBED Equation.2  ���


of its maximal value, thus 2/3 of it for low relatedness. There seems to be something interesting in the numerics.





When n approaches infinity,  Ns = Ns(max)  � EMBED Equation.2  ���


In general, when the census number is x times the maximum status number (n = xNs(max)), then





Ns(x-ratio) = Ns/Ns(max)





� EMBED Equation.2  ���





This ratio can also be changed on absolute values, Ns(x)





� EMBED Equation.2  ���





When (c --> 0 Ns(x-ratio) --> x/(1+x)
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