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Variation of the Number of Empty Seeds per
Cone in Pinus koraiensis Sieb. et Zuce.
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ABSTRACT

The average number of empty seeds per cone on the mature tree was 10.03+£0.61. The ratios of empty seeds
to total seeds and to full seeds were 7.38+0.35% and 8 42%0.49%, respectively in average. The number of empty
seeds per cone and the ratios were varied with the site condition, fruited year, and individual tree. The contribu-
tion rates of these sources of variance to the number of empty seeds per cone were respectively 3.50%, 8.06%,
and 5§5.41%. No correlationships were found between the amount of empty seeds in number or ratio and the
cone production, and the D.B.H. of mother tree. However, both the number of empty seeds and the ratio of

empty seeds to total seeds showed significant positive correlations with the number of 1-year-old cones per

tree.
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Table 1. Range and average of the number

of empty seeds per cone

Plot Year Range (number) (ﬁﬂfrfﬁegf) C.V.&
75 1.00-16.34 8.70+1.35 51.49
76 2.50-44.20 11.72+3.65 103.32
A 77 160-37.00 8324303  120.85
78 3.91-39.25 17.17+3.36 64.81
75 1.00-18.50 6.89+1.15 74.68
B 76 1.83-24.00 9.55+1.35 63.00
77 1.00-24.00 7.04+1.11 70.44
78  4.40-34.00 11.34+1.72 67.65
75 1.00-20.13 10.55+2.95 74.03
76 2.20~-25.80 11.24+3.58 31.83
C 77 200-1600  850+181 5636
78 4.25-31.33 14.81+3.83 68.35
75 1.00-10.00 521+1.12 56.80
D 76 4.50-21.75 10.49+ 2.63 66.37
77 0.00-16.40 5.53+2.21 10583
78 4.00-19.54 8.96+1.85 54.56
75 1.75-31.50. 87745175 146.52
B 76 5.00-26.20 10.96+3.97 80.92
77 1.50-44.14 11.76+8.18 155.44
78 5.67-64.60 23.14+10.89 105.22
75 3.50-22.75 8.34+2.31 78.39
F 76 4.50~ 32.50 14.58+3.30 63.96
71 2.00-15.86 7.31+1.62 62.85
78 3.00-29.82 15.59+3.26 59.12
75 4.34-15.00 7.24+0.96 41.71
G 76 3.00~-23.20 10.27+2.04 62.69
Y77 4.00-13.00 8.19+0.99 38.36
78 3.20-20.60 10.17+1.91 59.47
Table 2. Range and average of the number
of empty seeds per cone
Range (number) Average(number) C. V.
A 1.00-44.20 11.48+1.54 88.79
B 1.00-34.00 8.70+0.69 71.42
C 1.00-31.33 11.28+1.54 72.41
Plot D 0.00-21.75 7.58+1.05 73.43
E 1.50-64.60 13.66+3.74 122.34
F 2.00-32.50 11.45+1.45 71.55
G 3.00-23.20 8.97+0.78 54.75
75 1.00-31.50 7.75+0.71 75. 58
Year 76 1.83-44.20 10.97+0.99 74.18
77  0.00-44.14 7.79+0.88 93.18
78 3.00-64.60 13.61+1.28 77.26
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Table 3. Range and average of the ratio of Table 4. Range and average of the ratio of
the number of empty seeds to the the number of empty seeds to the
number of total seeds per cone number of full seeds per cone

Plot Year Range®) Average® C.Vi%) Plot Year  Range®) Averagel®s) C.V.%)

75 0.70-12.90 6.56+1.02 51.61 75 0.71-14.81 7.15+1.18 54.73

A 76 1.63-20.48 7.65+1.63 70.54 A 76 1.65-25.76 8.65+2.07 79.20

77 1.33-2256 588+1.81 101.82 77 1.35-29.13 6.70+2.37 117.40

78 2.23-23.73 11.64+2.25 64.25 78 2.28-31.12 13.95+3.07 72.88

75 0.69-13.33 5.12+0.74 64.40 75 0.70-15.38 5.52+0.84 68.25

B 76 1.77-31.17 7.62+1.40 82.33 B 76 1.81-45.28 8.85+2.06 104.24

77 0.78-16.02 5.01+0.70 62.12 77 0.78-19.07 5.39+0.84 69.37

78 3.72-19.50 7.79+0.95 54.58 78 2.76-24.23 8.18+1.21 66.01

75 1.27-12.65 7.30+1.60 58.11 75 1.29-14.48 807+1.85 60.64

c 76 1.92-15.38 9.01+1.92 56.44 C 76 1.96-18.18 9.62+2.53 69.63

77 2.46- 8.47 6.41+0.86 35.35 77 2.53- 9.25 6.91+0.96 36.64

78 2.45-17.38 9.62+2.04 56.03 78 2.51-21.03 10.98+2.51 60.49

75 0.67-12.71 4.48+1.46 86.47 75 0.67-14.56 4.84+1.71 93.32

D 76 2.99-11.89 6.95+1.32 50.39 D 76 3.08-13.49 7.60+1.56 54.17

77 0.00- 9.77 3.60+1.26 92.84 77 0.00~10.83 3.85+1.40 96.27

78 3.02-10.06 5.81+0.82 37.32 78 3.11-11.19 6.22+0.94 40.18

75 1.76-28.90 9.04+45.06 125.23 75 1.79-40.65 11.58+7.35 141.94

E 76 6.15-18.12 9.19+2.27 55,15 E 76 6.55-22.13 10.41+2.96 63.66

77 1.42-34.72 9.41+6.38 151.52 77 1.44-53.18 13.20+10.03 169.90

78 3.06-40.17 14.69+6.84 104.14 78 3.15-67.15 21.03+11.95 127.08

75 2.14-22.64 7.87+2.32 83.53 75 2.19-29.26 9.09+3.09 96.20

F 76 3.59-25.41 12.55+2.60 58.56 F 76 3.73-34.07 15.10+3.60 67.52

77 1.38-13.12 6.02+1.30 60.99 77 1.40~15.10 6.55+1.51 65. 40

78 6.25-26.17 13.05+2.68 58.02 78 6.67-35.45 15.83+3.80 67.95

75 3.00~ 9.46 4.72+0.63 42.04 75 3.09-10.45 5.00+0.71 45.12

G 76 2.29-13.84 7.22+1.27 55.81 G 76 2.35-16.07 7.97+1.50 59.46

o7 2.82- 9.40 5.98+0.76 40.26 77 2.91-10.38 6.43+0.86 42.52

78 2.41-12.47 6.92+1.01 46.31 78 2.47-14.25 7.55+1.18 49.23

A g wheh Ao ol gKEE A AERESE Table 5. Range and average of the ratio of
aelm FEBE #HEI 218 Table5 % Tableb o the number of empty seeds to the

vEbd =0 BAAEEYE 29 FH#EETA B 4 number of total seeds per cone
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#& D, G BCATF Eplotsl FZ @otRer. 0 (0 07 5214063  64.47

ol ®yelel oY MEFOl WY A B E  142-4017  10.58+255 107.93

ot Alzsigch 2 FERE nE 2EEFA Y F 1.38-26.17 9.87+1.22 69.66

T Faolel Hke| glolAdE TTHEZ A% A G 229-1384 6.21+0.48 49-20

_ u e ot 75 0.67-28.90 6.06+0.58 7827
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Table 6. Range and average o the ratio of Z Aol W n XM= FHEL 8K T772%, 507%
the number of empty seeds to the 28w 59.12% QA HTable 7). 2#@EF o E5E

number of full seeds per cone Fol #E Eolo] Wkl u A [HaEAel TE ®
Range (%) Averagel® C.V. &) o] A oo e BMm EEol A

A 071-3112 911+1.18  86.02 B 9o o 4 o
B 0.70~45.28 6.98+0.68  86.77 o Armal L e s
C 129-2103 8895102  60.56 Buli(1976) o AubFol B HERSA  ostw
Plot D  0.00-14.56 5.63+0.73 6839 B e R e Zhale AT AT ke 19%
E  144-67.15  14.06+4.13 13124 Aok Yok & FRols ARETH 76.8%c &
F 140“‘3545 1164‘1‘_165 80 13 5{_{'5}1 5—]_,,1 (ﬁ}[ﬂ, 1978), %%%gip}—‘?—qlﬂ_& %*ﬁ
G 2.35-16.07 6.74+0.56 5273 e G T T ol o
75 0.67-4065  6.76x0.76 9235 = MEHRS el B ET Bel kel 18%e
Vear 76 1.65- 45,28 9.49+0.92 80.21 o L oh(REl, 1979). zela MBS g 9

77 0.00-53.18 6.46+0.75  95.70 U BRdolE 42%9 Ao BaHn
8 2286715 1095+128 9270 oy gri(mas, 1974). ol HAA AUF B

Table 7. Analysis of Variance

The ratio of the number The ratio of the number

Source of df  The number of empty of empty seeds to the  of empty seeds to the
variance seeds per cone number of total seeds number of full seeds per
per cone cone

MS o &) MS p %) MS o %)
Total 271 71.2242 33.1671 65.9464 7.72
Plot 6 136.1737%** 3.50 116.1096** 7.12 248.5662** 5.07
Year 3 5420640 ** 8.06 213.4884** 6.81 320.2972%** 59.12
Individual 67 183.1633** 55.41 86.8634** 57.75 176.2144**
Error 195 23.5210 9.3913 18.5273

** . Significant at 1% level.
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Table 8. Correlation coefficients between the amount of empty seeds and

other variables

No. of E. —%x 100 -;IE—_—EX 100
Number of strobili per tree 0.4731* 0.5527** 0.3683
Number of cones per tree 0.2336 0.2004 0.3117
Weight of cones per tree 0.2665 0.1566 0.2405
Number of seeds per tree 0.2658 0.1744 0.2503
Weight of seeds per tree 0.2055 0.1140 0.1921
D. B. H(1978) —0.0720 —0.0623 —0.0822
Average distance to other trees -0.1428 0.1909 0.1220

*:Significant at 5% level
**: Significant at 1% level.
‘Notice’E. : Empty seeds

T. : Empty seeds plus full seeds
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