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1
1987 1988 1989 1992 1993 1994 1987 1988 1989 1992 1993 1994
1987 0.815 0.804 0.833 0.683 0.581 0.594 0.873 0.790 0.643 0.411
1988 0.562 0.834 0.952 0.796 0.741 0. 442 0.304 0.547 0.465 0.383
1989  0.423 0.514 0.670  0.870  0.800 0.780  0.301 0.852 0.718 0.5%
1992 0.558 0.460 0.464 0.691 0.717 0.636 0.547 0.682 0.869 0.538
1993  0.429 0.492 0.340 0.338 0. 433 0.551 0.345 0.571  0.698 0.673
1994 0.356  0.288 0.346 0.346  0.404 0.309 0.232  0.369 0.401 0.555
0.35 0.45 0.05 0.0l
2.2
( 2 1987 1989 1992 1994
, 65.12%  86.49%
) 6a
36.5 18.3 41.5 11.4 12.3 19.1 , , 1992 445
186.8 282.8 2220.3 369.1 1397.5
734.5 , 1989 R 2 220 2 31 6a
) )
) ; ) )
2 6
CV(%) F (%) CV(%) F (%)
1987 47.92 4 146 63.39 0.72 3.58  39.07 17.69 0 187  254.87 98.04 50.97 92.30
1988 75.07 13 238 61.74 0.82 5.59 53.45 29.29 0 283 218.70 87.12 7.76 62.83
1989 27.05 2 83 79.53 0.83 5.88 54.47  206.57 0 2220 246.18 95.17 20.69 82.62
1992 161.46 43 488 56.81 0.82 5.63 52.47  180.36 3 1089 140.03 93.07 14.43 77.05
1993 151.18 28 344 54.14 0.73 3.67 38.56 396.05 0 1397 87.48 95.23 20.99 82.28
1994 7498 9 171 59.64 0.65 2.87 31.56 255.30 0 734 78.39 86.49 7.40 61.55
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2
, 3 6a s 1993
) 5a , 1% ,
2
3
44 5% 8# 13#
F cv cv cv cv
(%)
(%) (%) (%) (%)
1987 0.38 <1 146 85 215 34.36 5 2 9 54.77 84 56 130 35.87 52 16 100 64.41
1988 0.62 <1 238 185 284 18.61 20 17 25 15.76 59 34 75 25.74 85 62 119 25.31
1989 1.67 < 1 75 45 110 32.99 16 7 23 37.93 15 1 28 86.61 4 2 6  47.38
1992 2.50 2.20 487 198 689 36.73 43 14 83 58.27 164112 243 29.51 224 164 325 29.25
1993 2.95* 3.63 344 177 526 41.15 61 13 134 79.52 92 59 181 55.59 203 156 238 15.23
1994 1.38 <1 171 84 307 50.02 46 22 72 39.17 25 4 79 123.29 89 61 126 26.69
8 234# 284# 20#
1987 233 <1 128 79 199 3581 0 0 0 0 3009 112.11 13 4 25 61.30
1988 0.26 <1 282 166 414 36.39 18 0 73 173.68 14 0 47 136.22 0 0 O 0
1989 2.08 <1 220 169 320 28.03 91 60 125 26.73134 24 280 73.33 00 0
1992 0.84 <1 324 212 549 42.36 142 50 240 47.43 95 47 167 46.32 3 0 11 176.41
1993 3.36* 1.26 640 373 965 41.161162 862 1657 26.05272 118 506 57.81 309 124 540 49.02
1994 0.69 <1 355 153 556 43.52 532 273 945 52.04198 82 320 44.45 111 84 145 22.26
2% 0.05 Lk R 0,01 ,
2.4
2.4.1 ZHApH 4 x
X
o 2
17.78% 33.32% 12. 03%, 27.92% 17.30%  37. 94% ,
, X
4 31
(%)
30 45294, 89* * 17.78 30 11 323.72**
5 373 795. 20" * 33.32 + ( x ) 155 4 809. 65 *
x 150 7 420. 05" * 12.03 ( ) 1 467 243. 80" *
18 7025.72"* 1.41 x ( ) 30 3 926. 66" *
540 3148.99 35.47 124 1294.01"*
558 787.25
30 975 758.30" 27.92 30 243 939. 60" *
5 2532208.01" " 17.30 +( x ) 155 67 783.81" "
x 150 195 766. 10* * 37.94 ( ) 1 3165 260.01* *
18 35334, 45 0.45 x ( ) 30 72 129. 66* *
540 19 079. 57 16.39 124 41 752.70* *
558 4 769. 89
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( 4, + ( X ) ) X
( ) )
)
2.4.2 A& Wi bi( )
S 5 bi ,
bi 1 Si 0 bi  Si
31 31 20 22
s 65% 11%, ,
X (
5 31
bi SZ;x 100 bi S$Z;x 100 PQI POQI
1 1.0313 2.27 0.1948 - 42.17 63.38 0.5873 24  23.21 1.5003 29
2 0.2254*%-17.09 0.7543 - 27.57 19. 58 1.5702 31 108.75 - 0.6863 18
3 1.6492° 0.91 1.147 3 21.50 167. 17 1.7436 2 175.29 -0.0532 11
4 2.6236°* 15.16° 0.3491 - 36.31 243.58 3.4597 1 44.08 -1.3016 26
5 0.3141* -5.77 1.164 3 24. 66 31. 88 1.2947 30 154.67 - 0.2494 13
6 0.7843  51.43"* 0.5795 - 17.38 97.21 0.1725 13 87.42 -10.8893 12
7 1.3486 - 3.47 0.2010 - 40.19 136. 88 1.0634 3 31.88 - 1.4178 28
8§ 0.7821 5.73 1.038 1 57.42 73.25 0.3655 19 325.04 1.3717 4
9 1.0587  46.99* * 0.5272 - 16.23 102.71 0.2961 11 114.75 -0.6292 17
10 1.284 1  31.44°* 2.6228"  391.74°* 121.92 0.7274 5 435.08 2.4188 3
11 0.4733 - 7.45 0. 7662 69.21* 51.88 0.8455 26 192.46 0.1102 7
12 0.7325 -5.82 0.5521 - 38.38 52.63 0.8287 25 82.96 -0.9317 21
13 1.5718 - 7.48 1.2875 111.75* 109. 54 0.4495 7 179.54 -0.0127 9
14 0.8384 - 3.41 0.1626 - 45.59 45.54 0.9878 28 18.29 - 1.5470 30
15 0.3229° -6.10 0.3372 - 27. 38.50 1.1459 29  45.21 1.2909 25
16 0.3247° -0.89 2.893 3" " 5340. 47.50 -0.9438 27 822.17 6.1020 2
17 0.5522  11.29 0.2329 - 36. 100. 42 0.2446 12 35.71 1.3813 27
18 1.4100 6. 49 1.1196 149, 109. 33 0.4448 8 146.92 -0.3231 14
19 0.896 - 6.6l 0.7166 - 13. 71.13 0.4132 20  90.41 0.860 8 20
20 0.497 2 0. 66 0.794 2 769. 69. 38 0.4525 23 159.38 -0.2046 12
21 0.8077 - 2.45 3.352 1** 3870. 71.00 - 0.4160 21 851.54  6.3815 1
22 1.2588 1.07 1.1558 - 6. 105. 25 0.3531 10 144.21 0.3489 15
23 0.8114 23.08 * 2.8323%* 482 114. 54 0.5618 6 324.46 1.366 2 5
24 0.6699 - 1.21 1.0812 368 81.71 0.1756 17  290.42 1.0423 6
25 1.3781  15.14* 1.392 8 36. 18 90. 42 0.0200 14 179.33 -0.0147 10
26 1.1956 - 2.02 0.0001 - 47.23 89.17 0.0081 15 2.50 1.697 3 31
27 1.604 6* 21.95** 1.027 1 204. 80* * 126. 88 0.8388 4 189.46  0.0817 8
28 1.5173 1.34 0.7232 - 44.66 105. 88 0.3672 9 119.38 -0.5852 16
29 0.8981 -5.92 0.7112 14. 11 69.71 0.4450 22 72.63 1.030 0 22
30 1.2327 -5.30 0.4731 - 27.01 87.38 0.0483 16  54.33 1.204 1 24
31 0.9317 - 6.86 0.8103 19. 38 80.00 - 0.2139 18 105.75 -0.7149 19
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6
1986 1987 0.021 - 0.168 0. 095 0.093 0.071 0. 187
1986 1988 0.134 0. 052 - 0.099 0.041 0. 149 0. 152
1986 1989 0. 026 - 0.062 - 0.042 0.038 0.029 - 0.077
1986 1993 0.012 -0.113 - 0.055 0. 186 0. 399" 0.371
1986 1995 0. 303 0.675" " 0. 446* 0.378 0.651" " 0.389"
1987 1988 0.048 0. 140 0. 081 0. 144 0. 367 - 0.424"
1987 1989 0. 053 0. 069 0.112 0. 449* 0.911"* 0.631" "
1987 1993 0.323 0.847" * 0. 684" * 0.248 0.722"* 0. 429"
1987 195 0.012 - 0.270 - 0.235 0. 107 0. 256 0.231
1988 1989 0. 156 0.413" 0. 358 0. 168 0. 309 - 0.350
1988 193 0. 024 0.290 0.103 0. 003 0.072 0.262
1988 1995 0.053 0. 001 0. 024 0. 052 0. 067 0.231
1989 193 0.076 0.259 0. 169 0. 303 0.722" " 0.437"
1989 1995 - 0.054 -0.179 - 0.244 0. 087 0. 140 0. 266
1993 1995 - 0.227 - 0.423" - 0.437" 0. 332 0.725"* 0. 820" *
3.2
o o
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2
7 ( :em)
1987 0.593 4 0.664 9 0.1233 0.141 0 65.72 65.72 46.51 43.32
1988 0.584 6 0.686 5 0.1840 0.186 0 65.17 65.17 49. 46 50. 69
1989 0.383 8 0.5830 0.1950 0.204 6 65.18 65.18 56. 58 45.83
1992 0.669 9 0.714 8 0.5456 0.407 9 64.79 64.79 56.23 55.38
1993 0.616 4 0.699 3 0.5928 0.562 0 65. 85 65. 85 52.37 49.45
1994 0.605 1 0.6815 0.5835 0.574 7 64.99 64.99 54.43 52.88
1995 0.608 6 0.622 8 0. 600 6 0.673 4 65.15 65.15 57.19 56. 47
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The Clonal Variation of Female and Male Strobilus Production
and Evaluation of Stability for Pinus tabulaef ormis Carr.

Zhang Huaxin Li Jun Li Guofeng  Shen Xihuan

Abstract The successive observations on the female and male strobilus production in
Pinus tabulaef ormis Carr. seed orchard, located in Lushi County, Henan Province, were car—
ried out during 1985 1995. There was a fluctuation in female and male strobilus production
with about a 4—year—cycle, and the fluctuations of cone with filled seeds among the years coin—
cided with the male strobilus production, the variations of the cones with filled and emptied
seeds did not tend to be stable until abundant cone production. There were significant differ—
ences for strobilus production between clones; clonal repeatability of female and male stro—
bilus production over the years were all over 65.12% and 86. 49% respectively, greater dif-
ferences for strobilus production in a seed year than alean year, and in abundant cone period
than initial period, and smaller differences between rametswithin clone. The interactive ef-
fects of different clone and year for female and male strobilus production were significant, and
variance components of interactive effects for female and male strobilus production were
12.03% and 37.94% respectively. 20 clones of stable production for female strobilus and 22
for male were selected from 31 clones.

Key words Pinus tabulaeformis Carr. seed orchard clone female and male stro—

bilus interaction stablity
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