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Crown Shape Control of Pinus koraiensis S. et Z.(VI)

— The Influence of Thinning and Stem Pruning on Seed
Component(The First Report) —

Jae-Mo Song" - Tae-Heum Shim? and Jae-Seon Yi®
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ABSTRACT

In order to investigate the influence of increased seed production of Korean white
pine(Pinus koraiensis S. et Z.), component of seeds, produced from trees in the thinned
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stand and the stem-pruned trees in the seed orchard, were analyzed. The results
obtained were as follows:

1. General component analysis of seed
There is no significant influence of thinning on the seed component in moisture
content (thinned- 4.10%, unthinned- 3.74%), ash (thinned- 2.95%, unthinned-
2.94%), crude lipid (thinned- 67.62%, unthinned- 71.94%), and crude protein
(thinned- 17.27%, unthinned- 17.50%).
There is no significant influence of stem-pruning on the seed component in moisture
content (unpruned- 4.26%, 1lm stem-pruned- 4.10%, and 2m stem-pruned- 3.99%),
ash (unpruned- 2.08%, 1m stem-pruned- 2.09%, and 2m stem-pruned- 2.15%)
crude lipid(unpruned- 68.59%, 1m stem-pruned- 69.52%. and 2m stem-pruned-
72.53%), and crude protein (unpruned- 18.13%, 1m stem-pruned- 17.96%, and 2m
stem-pruned- 17.56%).

2. Fatty acid analysis
Seeds of tree from thinned and unthinned stands contained two essential fatty
acids, i.e., linoleic acid(18:2) (thinned- 54.92%, unthinned- 55.40%) and linolenic
acid(18:3) (thinned- 0.19%, and unthinned- 0.23%). Over 94% of fatty acids
consisted of linoleic acid(18:2)(55%). oleic acid(18:1)(32%), and palmitic
acid(16:0)(7%). T-test showed difference of content at 1% significance level for
palmitoleic acid(16:1), stearic acid(18:0) and 8,11,14-eicosatrienoic acid(20:3) and
at 5% for linolenic acid(18:3), but no significant difference for three major fatty
acids mentioned above, between two types of trees. Thus thinning may give no
influence in fatty acid content.
Seeds of three types of trees contained two essential fatty acids, i.e., linoleic
acid(18:2) (unpruned- 55.25%, 1m stem-pruned- 54.74%, and 2m stem-pruned-
55.00%), and linolenic acid(18:3)(0.21% for three kinds of trees). Linocleic
acid(18:2)(55%). oleic acid(18:1)(32%), and palmitic acid(16:0)(6%) consisted of
more than 93% of all fatty acid content. At 5% significance level in F-test,
difference was observed in the content of palmitoleic acid(16:1) and
8.11,14-eicosatrienoic acid(20:3), but not in three major types of fatty acids above
mentioned. It is observed that stem-pruning gave no significant influence in fatty
acid content in general.

Key word : Thinning, General component, Fatty acid, Pinus koraiensis.
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Table 1. Instrument and operation conditions for fatty acids analysis by gas liquid

chromatography.
Instrument Hewlett-Packard 5890 II Gas Chromatograph
Column Stabilwax(30mXx0.32mm id X 0.5m df)

Column Temp.
Initial temp.
Initial time
Program rate
Final temp.
Final time

Injector Temp.

Detector Temp.

Carrier gas flow rate

Hydrogen flow rate

Air flow rate

Split ratio

Capillary column

(2) X|eHAb 2A

2 FAle] Akt 24L& F X
* methanol(2:1 v/v) &9

0.5-KOH, d&g& &9
trifluoride "Weg2 £9

¥ GLC(HP GC Model

USA)Z #4385

FdE chloroform
FE AT ¥
3'?}'3}‘4 boron
methylation &
5890 series II,

140T

3 min

5C/min

2507

15 min

2507C

2607TC

2.0 ml/min(N2)

30 ml/min

360 ml/min

10:1
o] BF 20~80% WHY oW adE ¥4)
S o] &l HPFS HYF F FMo o] &3}
Hoh. 7 fFo g ENe T-HAZ 3
ZA-d mE FHL F-AA S ol&dtd 44 &
g4 S BASHY

BAA A&7 FID, HAE stabilwax
(30m%0.32mm idx0.50 m 4df) capillary 1) urME S
columne Abgdtsien, 27| EE
140C=2 &to B9 5CE 250C7HA &34 (1) = RHESF
o.oolgf F47l 2EE 250C, HEV &&EE B BB A Zald) gg WA

2
260C2 AAst9en, gas chromatography & Table 2¢] YEMIT
of o B427& Table 13 Zth.

4) S 24

AP} %2 BAHNCER W
% =g WYY AIAL} %=
£27F 20 ©l3t 80 ol %z FEA

RAe Zrsz Hyste] FA, T

F ¥y
2 BEAHA
5]
b

FHFES WEE] 4.10%, FEER
3.74%% 27, o #& @3 2(1990)°] Hu
4.40%% 2 5(1988)°] BRI 5.5%Hte
ohe W g deEhhsiey, &(1987)° Hu

ojrl

g & 3.42~3.86% 7 S(1984)°] 21 3.3
=9 ~42%580%% ta & %€ UG
Ao 3R ¥ YFo] 2.59%, FIEFo|
A% 2.94%20, o & @3 3(1990)°] Eug
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Table 2. General component analysis of seeds produced from the thinned and unthinned

stand. (unit @ %)
Sample Moisture Ash C.ru‘de Crudg Carbohydrate
lipid protein

Thinned stand 4.10 2.59 67.62 17.27 8.42

Unthinned stand 3.74 2.94 71.94 17.50 3.88
2.19%, £(1987)°] B3d 25% 2 7 5 I ET g R ozddd AW 2
(1984)°] H1g 24~28%Hte TUa =& s Egakel zol7h FAHA Jehd A#Z, &
& YERAT (1987)& # A9 d53tE dFe 5% et

Aoz HES YHLEAN ¢33 BY 1 da

A Fe &, F71E (K, Mg, Fe, Ca, Mn, Zn,
Na Cu 2 P &)< duath, aeuv 57142

&9 di e 33 AdHT Yde] {7139
—E‘@?_ ‘;3_}5:«] dFe 2299 FHE 3L
ZES 7] Wl 38 %"7]3—1&" BTAl o

11]%‘94 ke P Eo] 67.62%, FEE
on, o] #e& &3 1990)01 B
?.’} 67.314, &(1987)0] Hug 70.90~
74.16% 32 A (1988)c] H1g 69.2%, A
5(1984)0] 213 69.0~69.8% % 2(1975)
7F 1% 69.8%% & Aol & Holx| gyt
Zogol g o] 17.27%, ¥3bd
Fol 17.50%% 20 o] g 3 #(1990)°]
Bug 18.3%% A 5(1984)° End 16.3~
17.3%% & Aol & HolA gkt
T2 FFe EEo] 8.42%, T
°] 3.88%%2% Azt o]zt Fo] YERT. o=

fr sk

AFED FE2EEY 3 FA g dubE
& Table 39 YeR)AL

gHFEe AFE0l 4.26%, 1m S
4.10% 2 2m ©Eo] 3.99%% yeh}, o
e gk 8(1990)°] B3 4.40%% A 5
(1988)c] B3g 550%8cts tha e ke
el oy,  &(1987)c] EHmd 342~
3.86%% A 5(1984)c] Bud 3.3~4.2%%
e a2 gE Jesig. ol EAE &
FAY AH Fo AFHEeld AH F EA
Aol A%717te] Aol Atz EY

Lo o

Table 3. General component analysis of seeds produced from the seed tree and

stem-pruned seed tree. (unit : %)
Sample Moisture Ash Clirllnli(jle pcrgzg; Carbohydrate
Seed tree 4.26 2.08 68.59 18.13 6.94
Im stem cut tree 4.10 2.09 69.52 17.96 6.33
2m stem cut tree 3.99 2.15 72.53 17.56 3.717
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Table 4. Fatty acid composition of seeds produced from the thinned and unthinned

stand. (unit @ %)
Fatty acid
Sample *k ** *
16:0 16:1 18:0 18:1 18:2 18:3
Thinned stand 6.35 0.08 2.37 32.83 54.92 0.19
Unthinned stand 6.69 n.d. 2.96 31.93 55.40 0.23
Fatty acid
Sample ”
20:0 20:1 20:2 20:3 22:0
Thinned stand 0.45 1.74 0.79 0.13 0.15
Unthinned stand 0.49 1.55 0.66 n.d 0.09

" and " : Significantly different at 1% and 5% level, respectively.

n.d. : Not detected.

3 F9 FqFE AFEC] 2.08%, 1lm ©IHE]
2.09% 2 2m V20| 215%%920 o &
&3k 3(1990)0] Hud 2.19%, &(1987)°]
g 25% 2 74 $(1984)c] BH1ud 2.4~
2.8%HGgE A e g Yehidd.

zA e FFe AFZo] 68.59%, 1m w3t
o] 69.52% 2 2m ©HEo] 72.53%2 UE
oo} gte g3t 3(1990)0] ¥ 67.31%.
£(1987)0] Bud 70.90~74.16%, 2 S
(1988)0] Bmd 69.2%, 7 S(1984)¢] Ha
3 69.0~69.8% 2 R(1975)7t En& 69.8%
o & AolF HolA gt

zow o] e HFZo] 18.13%, Im @
2ol 17.96% 2 2m ©Eo] 17.56%2 Y
B} o] gk &3 3(1990)°] B1d 18.3%¢9
7 5(1984)c] Bad 16.3~17.3%% 2 Aol
& Holx] &S},
g2 e AF50 6.94%, 1m @3t
o] 6.33% 2 2m ©@Eo| 3.77%Z 2m ©&
2ol AEE3 Im GAE HE e Uy
i, ole 8 zuwa =z 3E3
ko] ztol7l FAHO UYENd ARE Atsd
FPZA wE AP E dF9 AolE do}
27l 938 F-23S A 4% £32- ¢

R P

7V ol FirHol e AWARE Linoleic
acid(18:2), Oleic acid(18:1) ¥ Palmitic
acid(16:0) ¢2o= o] 37FA7F AA A it
94% o4& AAstT AU

Azte] Ao HHsfobdt st FFAW
AHLinoleic acid(18:2), Linolenic acid(18:3)
9 Arachidonnic acid(20:4)) % Linoleic
acid®} Linolenic acid 2%9 HA#ite] &
T Fado len, Linoleic acid(18:2)€
I Eo] 54.92%, FHEE0 55.40% #RH
o] i, Linolenic acid(18:3)& ZIHEEo]
0.19%, 5] 0.23% 50l Jof F2t
Y Eo] b B v o & S YEl
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Linoleic acid(18:2)& R (1975)7} Hnd
48.80%, 7A(1981)0] B 45.50%, A %
(1984)°] 21 48.56%, A 5(1986)°] H
23 46.70%, &(1987)°] B1& 47 92%, A
5(1988)0] Bud 43.57% 2 T3 3(1990)
o] K1 43.64%Htte td ¥A Jehgth
olg ¥ dAFdA A Ade BrHoR B
o 9l¥& 5,9,12-Pinoleic acid(18:3)7} A&
A ksl AEA Linoleic acid(18:2)¢ &
A AEE A2 AgHY, o] o & d+9
Linoleic acid(18:2)7} & <d3#ag9 #HEth
Oa & 32 e Ao Atgdd,

Linolenic acid(18:3)= #(1981)c] Exng
0.51%, A %(1984)c] H1% 0.68%, &

(1987)0] Hud 0.48%, 33} #(1990)°] E
23 0.31%, A 5(1988)0] Hn3 2.08% %
2(1975)7F BE2d 14.70% < Hlzg q
Linolenic acid(18:3)9] <ol m &S 7<tat
W AfAsutt &Y o] & Holz gl

Linolenic acid(18:3)7} o|ZA dAFaEwitt
Aol & Hole AL A ApHAF £44] Linolenic
acid(18:3)7} 8 A4 Linoleic acid(18:2)
H2 Ho FeH U FIAAE AL #
(packed column)dl 93 ¥#A Linoleic
acid(18:2)%+9] 433 FYPxy AAol 4A
ol AFAte weh §Fe] Aol dojur] 4
& A Fo vz At BAAlC AHE-5
£ (Gas chromatography9 Column® #}eo] &
Packed Column® Capillary Column® %2
ol 9@ Aelgtm ArRETH(E, 1987: @
g, 1990).

(2) A 24

I {5 w2 AWk g e o]lE got
27 98t T-7A3 S 4A 23 Palmitoleic
acid(16:1), Stearic acid(18:0), 8,11,14-
Eicosatrienoic acid(20:3)& #d4E 1%l
A, Linolenic acid(18:3)& #9+T 5%A
Fodel 9 HU

Palmitoleic acid(16:1)9 &% HHEo]
0.08%, F7EEL o] YehtA it

Palmitoleic acid(16:1)¢] %< 3 5(1986)
£ 0.14%, «(1987)2 0.056% % &7 3
(1990)2 0.16%ex Bustt.

Stearic acid(18:0)8 ##H2 EHo]
2.37%, T7HEL 296% Atk Stearic
acid(18:0)9 &#F& R(1975)= 1.50%. #
(1981)22.20%., 4 (1984)& 1.84%, A
5(1986)2 1.98%, &(1987)21.47%, A &
(1988)2 1.90% 2 &3 33(1990)2 2.49%
g3 Bustgth

8,11,14-Eicosatrienoic acid(20:3)9 &3
& P Eo] 0.13%, FEES o] Yehd
2] @9t 8,11,14-Eicosatrienoic acid(20:3)
o] L B(1975)« 1.80%, A 5(1988)2
2.30% % 3 3(1990)2 1.12% & Hz
sttt

£(1987)& &4 1874914 207 Atelg] ]
HAL Be) Raxda dFAET A FEA
le At $39 oot A BMz2H B
Zo 7198 Ao Alg¥Etn AT
, T FFo whE AW S A= Y|
E o 25 FFAEAE 23Fo] XFH
oy R tRE(94% °l4)E A3

8:2), Oleic acid(18:1) ¥

[e]
14

Linoleic acid(1
Palmitic acid(16:0)= 94l AFHA ¥
o mEbd Y fFd] w2 AWAate ztole A
9 e Rez Aztdyg,

(3) ME=2 +YxH

A5 £Y2HEEY At AL Table
5q YERGITH

7V %ol FREol e AW Linoleic
acid(18:2), Oleic acid(18:1), Palmitic
acid(16:0) ¢2& o] 3712 AHte] AA
93% o< AA 3 YA

Linoleic acid(18:2)& MFZo] 55.25%,
Im 9350 54.74%, 2m ©3HEo] 55.00%
7b #8359 AT, Linolenic acid(18:3)&
HFE, Im B35 2 2m 9UE 2% 0.21%

Ffrslol AT
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3
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Table 5. Fatty acid composition of seeds produced from the seed tree and stem-pruned

seed tree. (unit : %)
Fatty acid
Sample "
16:0 16:1 18:0 18:1 18:2 18:3
Seed tree 6.18 0.08 3.03 31.94 55.25 0.21
1lm Stem cut 6.52 0.02 2.98 32.45 54.74 0.21
2m Stem cut 6.32 n.d. 3.10 32.24 55.00 0.21
Fatty acid
Sample "
20:0 20:1 20:2 20:3 22:0
Seed tree 0.50 1.77 0.76 0.12 0.16
1m Stem cut 0.51 1.64 0.69 0.04 0.20
2m Stem cut 0.52 1.77 0.75 n.d. 0.09
* © Significantly different at 5% level.
n.d. : Not detected.
Linoleic acid(18:2) X(1975)7} ®H1% (4) EA &4
48 80%, #H(1981)e] ®ud 4550%, B & Sy zAo

(1984)c] B3 48.56%, A S(1986)°]
2 46.70%, &(1987)°] ® 138 47.92%,
5(1988)0) H1d 43.57%, st &(1990)¢
Hud 43.64%E0e Uik A YR, o
ol Il Yol T3 PHET RIHES g
3} ol @A Ao HAFHor Eo v
5.9,12-Pinoleic acid(18:3)7} AZA] Linoleic
acid(18:2)%F A HEHA £ I
Linoleic acid(18:2)7} & <dFAE9 gEt
Ua w2 ¢S Ul Aejgta Atgdn.

Linolenic acid(18:3)& #(1981)¢] Ex3t
051%, A %(1984)c] B3:d 0.68%, «
(1987)0] H1& 0.48%, 33 #F(1990)0] B
23 0.31%, 3 5(1988)0] En3t 2.08% 2
B(1975)7F Bng 14.70%% vlang o FTF
o ol & YERRT ©] olf HA| UA L
23 FIPHE] glo] T2 AFAET Alo]
7t Y o9 #& Zlojgtan AtgHrh

oY, H

2 At &Y alo]lg Yotr
71 98tdq F-@43 & AA¢ A3 Palmitoleic
acid(16:1)9 8,11,14-Icosatrienoic acid(20:3)
AT fo4¢E 5% FoAde] AR HAUT
Palmitoleic acid(16:1)9] ¥3FS fFE]
0.08%, 1m ©3tEo] 0.02%°19 2 2m @3t
ZMe YeEA @}t Palmitoleic acid
(16:1)9 &&Fe 7 5(1986)° 0.14%, +
(1987)°] 0.05%, &3 #(1990)°] 0.16%
1 B33 A Bde gid $e g vehigid.
8,11,14-Eicosatrienoic acid(20:3)9 &
& AEE] 0.12%, 1m D220l 0.04%°1%
oy 2m  YEAAME  YEUA guth
8,11,14-Eicosatrienoic acid(20:3)9 #¥FH&
B(1975)= 1.80%. 3 5(1988)< 2.30% %
g7t 3(1990)2 1.12% tn Husted 2 47
ARRge da 52 g Jehddd.
FHZA W A FFS ME 8wt
2 o 2% Il 230 xgEHo SIS
o, dHF dFE93% °)E AAtE
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Oleic acid(18:1) ¥

Palmitic acid(16:0)& Aol AAHA] gst
O, wEld £E2A wE AW4ite] ol A
9 9= Aoz Vel

o)

(1) Ze=st 27182
7

[

4. &

Forge
3.714% %1,
2.59%, %

9 FFe 7h 7 2o
71.94% 91, ZHude] dare 71y Eol
17.27%, $714 o]

Y fRe GE 9

,E.'
2o] 3.99%%9 1, ¥
dge AFE2o] 2.08%, Im TIHE|
2.09%, 2m WH=e| 2.15%9oH, 24
wo e HFZo] 68.59%, 1m U
] 69.52%, 2m ©1tEo] 72.53%% 3,
WA e fFHo] 18.13%, Im
12o] 17.96%, 2m ©iHEo] 17.56%

Iz
o

ot BN oJ
£ g

+y2d w2 YWPEUY Ao|S <
sl A8 F-HAE ANE A% £E,
zea, 2A%, 989 @
AFEA ggch g 3zl o3
o 3% I AAFe 3

#ge 9% UAA %t Ao And

=y

A

geRoz Jd3dort e 2
WA Linoleic  acid(18:2)& ZHE Ed)
54.92%, T 5 55.40% EH5
3, Linolenic acid(18:3)& EE
0.19%, ¥ Ed 0.23% &/ S
2% B57F o Ao

74 gl i e Fa& AR
Linoleic acid(18:2), Oleic acid(18:1),
Palmitic acid(16:0) £22 °] 37} A
ko] A9 94% ol4E AAStL U
=3

E f5o] wE WA FEe AolE ¥
ofE7] 3t T-HAAF & 4AAT ZAH
Palmitoleic acid(16:1), Stearic acid
(18:0), 8,11,14-Eicosatrienoic
(20:3) F9Y4= 1%°1A, Linolenic
acid(18:3)& 4T 5%°A 4ol
AR NG, 28y BF A A 2F0]
Egtelo] dAen, FfrEe FE(94%
°]3)& A3t Linoleic acid(18:2),
Oleic acid(18:1) % Palmitic acid
(16:0)5 frolido] AR A fsic}, whet
A 7HE R w2 Auate] ztole A
s Ao AzEdg

2%
uE

2 2

acid

7ol Aoz HHaRE e B4R

Wb Linoleic acid(18:2)2 A& Eq)
55.25%, 1m ©3t5d 54.74% 2 2m
9HEd  55.00%7F FvEel  Uddx,

Linolenic acid(18:3)& A¥%, 1m @3t
2 9 9m 9732 2% 0.21% FHEHo
Ao 2F BRE7F FiEo AN

74 Bol #fHA ' FL& OAWLL
Linoleic acid(18:2), Oleic acid(18:1),
Palmitic acid(16:0) ¢2=2 ©] 37}A] A
wrato]l A9 93% o4 A U
123
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T2 ME AWF FFY zolE ¢
olR7] 93l F-#FZ AHAF ZAn
Palmitoleic  acid(16:1)9  8,11,14-
Eicosatrienoic acid(20:3)7F o=
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