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Cone and Seed Characteristics among Different Cone Abundance
Classes in a Seed Orchard of Pinus koraiensis

In-Sik Kim* and Seong-Doo Hur'

Department of Forest Genetic Resources, Korea Forest Research Institute, Suwon 441-847, Korea
'Korea Forest Seed and Variety Center, Chungju 380-941, Korea

Abstract - This study was conducted to examine the relationship between cone abundance and cone/seed characteristics to
improve seed quality and seed orchard management of Pinus koraiensis. The data was collected from P. koraiensis seed
orchards at Chungju in 2007. That year was a rich year of cone harvest and the average number of cone per tree was 2.5 times
much than that of normal year. We collected the cones from all trees in the sample plot of the seed orchard and investigated
morphological characters such as cone length, cone width and cone weight. According to cone abundance per tree, the
samples were divided into eight classes and analysed by cone analysis method. There is a decreasing tendency of number of
fertile scale, seed potential, percent of filled seeds, seed weight per cone and seed efficiency, when the cone number per tree
is increased. Additionally, the implications of the results to seed orchards management of P. koraiensis were discussed.
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Seed potential = Fertile scale X 2

Total developed seeds =
Filled seeds + Empty seeds + Damaged seeds

Percentage developed seeds =
Total developed seeds/Seed potential X 100

Percent filled seeds =
Filled seeds/Total developed seeds X 100



Percent damaged seeds =

Damaged seeds/Total developed seeds X 100

Percent empty seeds =
Empty seeds/Total developed seeds X 100

Percent of lst—year aborted ovules =

1st—year aborted ovules/seed potential X 100

Percent of 2nd—year aborted ovules =

2nd—year aborted ovules/seed potential X 100

Seed efficiency =
Total filled seeds/Seed potential X 100
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Fig. 1. Distribution of number of cones per tree in the
sample plot.

Table 1. Frequency distribution table on number of cones per tree in the plot

Class Class midpoint  Lower limit Upper limit Frequency Relative frequency Cumulative frequency
I 6 3 9 2 0.026 2
I 13 10 16 10 0.130 12
I 20 17 23 23 0.299 35
v 27 24 30 16 0.208 51
\% 34 31 37 8 0.104 59
VI 41 38 44 11 0.143 70
VII 48 45 51 0.065 75
VI 55 52 58 2 0.026 77
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HSR S FAISIZE Al VI o] 35 E thA] %0
2 Faste A vehlth FaRAE fARE e FarEA
2 A 1] g FAL e UeiA AgelAl wgst 7t Habep] w2 7t 9 B4 B4 walE sl
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Table 2. Cone shape and weight of each cone abundance class
Cone characteristics
Class Length (cm) Width (cm) Length/width Weight (g)
Mean + SE  CV (%) Mean =+ SE  CV (%) Mean £ SE CV (%) Mean =+ SE CV (%)
I 15.7 £ 0.23a" 35 8.4 + 0.14a 4.1 1.9 £ 0.06a 7.2 240.7 + 9.23a 94
I 13.0 £ 0.32bc 134 7.1 £ 0.10bc 8.4 1.8 = 0.03a 10.0 120.1 £ 6.85b  31.2
I 13.4 = 0.20b 12.1 7.4 + 0.08b 9.3 1.8 = 0.02a 9.4 122.5 £ 456b  30.9
v 13.5 = 0.20b 104 7.4 + 0.09 8.8 1.8 = 0.02a 9.3 1225 £ 582b 329
\% 13.3 £ 0.27b 9.8 74 +£0.13b 8.5 1.8 £ 0.03a 9.2 122.2 £ 538b  21.6
VI 12.8 £ 0.30bc 133 7.2 £ 0.14bc 109 1.8 = 0.03a 8.7 1074 £ 5.43b  29.1
Vil 12.6 £ 0.38bc  11.8 6.9 £ 0.16bc 9.0 1.8 = 0.05a 11.3 977 £ 6.10b 242
VIII 11.8 £ 0.62¢ 128 6.8 + 0.45¢ 16.4 1.8 £ 0.17a 22.7 96.8 = 8.01b  20.3
Mean 13.2 £ 0.11 122 7.3 £0.05 9.8 1.8 £ 0.01 9.8 1219 + 2.62 33.6
F value 3.98™ - 4.65" - 0.43ns* - 12.09” -

“Different letters indicate significant differences in Duncan’s multiple range test (P<0.05).
Y* and **: significant at the 0.05 and 0.01% level, respectively.

*ns: not significant.
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Table 3. Cone analysis data of each cone abundance class

2 F7he 4RE T ) 9Fe) daplske AF 5
A= FyEn.

Seed

Developed seeds

Second-

Seed weight

Class potential ab F;trs(;—yearl year aborted d Toltal q Filled Damaged E g per 1,000 ffSe}ed
(=fertile scale x 2) orted ovues vules everope seeds seeds Pty seeds grains (g) etictency
seeds

| 15884454y 215+950b 40+000c 1273410742 107745438 13+033a 1834545 6723+ 673+
(17.3£7.50b)" (2.5 +0.13b) (80.2 £ 7.06ab) (84.6+3.21a) (1.0+0.26a) (144+3.12b)  29.37a 3.58a
0 161645008 35%722 314£040c 1149+£65la 9396562 13£020a 197+27la 4906 609
(26.9+2.77a) (1.9+0.25b) (71.1+3.18b) (81.7+2.99ab) (1.1 +0.20a) (17.1 +2.84ab)  15.71bc 3.20a
M 159022776 30542916 32+03lc 1244£349 9153720 1340122 3242662 5205+ 577+
(19.2+ 1.44b) (2.0+0.19b) (78.2+ 1.62ab) (73.1 + 1.94ab) (1.0+ 0.10a) (25.9+ 2.14ab)  11.15b 1.95a
NV 17624399, 6452 36+044c 1279+68la 960+5.10a 13+0.1la 3064334 4768+ 558+
(253+2.11a) (2.0£0.30b) (72.6+3.46b) (75.1+2.29ab) (1.0+0.09a) (23.9+2.24ab) 12.84bc  2.42a
V. I516+484he 2122580 31+033c 1273£7.12a 95247772 13+£034a 3084550 5043+ 646+
(14.0£1.91b) (2.0£0.33b) (84.0+4.60a) (74.8+5.04ab) (1.0+0.26a) (24.2+4.82ab) 17.46bc  2.07a
VI 15804366 204%354b 45+060bc 127.1+442 89946702 14+04la 35845172 4425+ 590+
(16.7+1.57b) (2.8+0.35b) (80.4+ 1.98ab) (70.7+4.30b) (1.1+0.30a) (28.2+4.10a) 1428cd  4.15a
VI 15324 5.64be  211%33% 73163 1249410782 90410.07a 13+021a 33147722 4090+ 590+
(13.8+£2.29b) (4.8 1.05a) (81.5+ 6.03ab) (72.4 + 5.95ab) (1.0 + 0.20a) (26.5+ 5.86ab)  20.56de  5.93a
VII 14284160 230%762b 68+03lab 113.0+75la 797443la 13+021a 3204533 3561+ 582+
(16.1£5.81b) (4.8+0.27a) (79.1+4.94ab) (70.5+4.30b) (1.2+0.17a) (28.3+3.12ab)  18.52¢ 2.94a
Aver- e 168 321+£1.76  3.9+023 1243+£230 92.9+224 13+£0.09 304+1.56 4871+ 590+

age (20.0£0.81) (24%0.15) (774+£123) (74.6+124) (1.0£0.07) (24.4+1.24) 6.48 1.24

F vy 3.927 4.84” 0.70ns" 0.43ns 0.01ns 1.49ns "

value 344 212" 6267) 2.797) (1.26ns) (0.11ns) (1.33ns) 10.54 0.75ns

“Different letters indicate significant differences in Duncan’s multiple range test (P<0.05).

Y* and **: significant at the 0.05 and 0.01% level, respectively.

*Parentheses in each class column are the percentage of the contents, i.e., percent of lst-year aborted ovules = Ist-year aborted
ovules/seed potential x 100, percent of 2nd-year aborted ovules = 2nd-year aborted ovules/seed potential x 100, percentage developed
seeds = total developed seeds/Seed potential x 100, percent filled seeds = filled seeds/total developed seeds x 100, percent damaged
seeds = damaged seeds/total developed seeds x 100, percent empty seeds = empty seeds/total developed seeds x 100
“Parentheses in F-value column are the F-value of each percent data.

“ns: not significant.
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SATAEL W 74.6%= YR oH, HE AT 1t

3
off §-oJ3k Zpol7} I A= FUAT Al 13} Al 119
SAFAEo| 22t Wit 84.5%%} 81.7%1d| vlElA Al
IMI~A VI 70,5~75.1% HZ A yept Lt
27t WolA|H P A 07 FAFAEO| sl &
4e & 4 ItH(Table 3), BWQl 2007 o] 2AHE 5
AL (- 85.0%) T 20100 RAHE ZA1ZA-E(H

=2 0
Tt 87.2%)9F HlasHd Alg 10] WA FARE eES

A oA AGIHE FAEAR] W vzl
A% & 5 Ut
2 AR AYFS 24 AT, 73 H34) ot

A5E FosH| A FAZF sk Ao &2 et
(Table 3). SAFTA VUl & FA= 54T A5HdolAl 3
el dfjof] 2AFE 0,66 g(Kwon et al., 2011)3} B YL
o, Al 10] 0.67 go & H|sg 32 FAIRE W Al
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Table 4. Simple correlation data of some major cone and seed characteristics

Percent Seed
No. of Percent second Percent  weight
cone.s per Cone Cone Cone Seed first-year year Filled of filled per
troe length  width  weight potential aborted aborted seeds seeds 1,000
ovules .
ovules grains
Cone length 10.220"
Cone width -0.189"  0.615"
Cone weight -0.3047  0.6607  0.498"
Seed potential ~ -0.153°  0.582" 0.287 0.388"
Percent
first-year aborted 0.101  -0.150°  -0.038 -0.242""  -0.093
ovules
Percent
second-year 03637 -0.042 -0.100 -0.162" -0.169"  -0.024
aborted ovules
Filled seeds 20.064 0335 0197 03627 04517 -0406" -0.208"
Percent of filled 15>+ 0011 0055 0047 0080 0004 0208 0709
seeds
Seed Welght per *ok ok ok *ok *
; 04017 05117 05297 06317 -0.002  0.008 -0.178"  -0.051  0.008
1,000 grains
Seed efficiency  -0.008  0.038  0.041  0.197"  -0.009 -0.766" -0.147 0.874" 0.766"  -0.056

“*and **: significant at the 0.05 and 0.01% level, respectively.
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