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ABSTRACT

The present study was conducted to compare of pollen morphological charcteristics for
five Haploxylon species in Korea using light microscopy(LM). The results are as follows;

1. Highly significant (P<0.01) interspecific difference was observed in five Haploxylon
species for their pollen morpholegical parameters.

2. The discreminant analysis based on the pollen morphological parameters demonstrated
that the classification ratio of Haploxylon was 68.8 % ranging from 72.8 % of Pinus pumila

to 62.2 % of P. koraiensis.

3. The relationship among the species based on their pollen morphological parameters
showed that P. koraiensis and P. pumila in Haploxylon were most closely related while P.

pumila and P. bungeana were least related.
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Table 1. Date and locality of sample collection of Haploxylon

Taxa Date Locality Subgenus
May 17, 1993 Cheongju, Chungbuk
May 27, 1994 Chonju, Chonbuk
May 11, 1994 Naju, Chonnam
Pinus bungeana May 12, 1994 Kwangleung, Kyunggi
Zucc. May 23, 1995 Kongju, Chungnam Haploxylon
(B &) May 23, 1994 Chuncheon, Kangwon
May 6, 1995 Mt. Toham Kyungbuk
May 5, 1995 Chinhae, Kyungnam
May 17, 1991 Cheju, Chejudo
July 1, 1995 Mt. Sorak Kangwon
July 1, 1995 Mt. Sorak Kangwon
July 1, 1995 Mt. Sorak Kangwon
P. pumila July 1, 1995 Mt. Sorak Kangwon
Regel July 1, 1995 o Mt. Sorak Kangwon Haploxylon
FEAE) July 1, 1995 Mt. Sorak Kangwon
July 1, 1995 Mt. Sorak Kangwon
July 1, 1995 Mt. Sorak Kangwon
July 1, 1995 Mt. Sorak Kangwon
May 26, 1995 Cheongju Chungbuk
May 12, 1994 Chonju Chonbuk
May 11, 1994 Naju, Chonnam
P. koraiensis May 12, 1994 Suwon, Kyunggi
Sieb. et Zucc. May 23, 1995 Kongju, Chungnam Haploxylon
A3 May 23, 1994 Chuncheon, Kangwon
June 6, 1995 Kyungju, Kyungbuk
June 5, 1995 Chinhae, Kyungnam
May 17, 1991 Cheju, Chejudo
May 15, 1993 Boeun, Chungbuk
May 27, 1994 Iri(Tksan), Chonbuk
May 17, 1994 Naju, Chonnam
P. strobus June 9, 1995 Suwon, Kyunggi
Linn. June 12, 1995 Chollipo, Chungnam Haploxylon
(ZEZBANLE) May 23, 1994 Chuncheon, Kangwon
June 6, 1995 Kyungju, Kyungbuk
June 5, 1995 Chinhae, Kyungnam
June 17, 1991 Seoguippo, Chejudo
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(Continued)
Taxa Date Locality Subgenus
May 29, 1993 Boeun, Chungbuk
May 27, 1994 Iri(Iksan), Chonbuk
May 17, 1994 Naju, Chonnam
Pinus parviflora June 9, 1995 Osan, Kyunggi
Sieb. et Zucc. June 12, 1995 Chollippo, Chungnam Haploxylon

A AL June 13, 1995
June 6, 1995
June 5, 1995

May 17, 1991

Chuncheon, Kangwon
Kyungju, Kyungnam
Chinhae, Kyungnam
Cheju, Chejudo

Fig. 1. Schematic representation of Haploxylon pollen
grain indicating the position of the 8 parameters
measured.
Abbreviations : PL 1 = Pollen length
PL 2 = Pollen length with air bladders
PW 1 =Pollen width
PW 2 = Pollen width with air bladders
BL = Air bladders length
BW = Air bladders width
ET = Exine thickness
FL = Furrow length
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Table 2. Pollen size of Haploxylon in Korea

Pollen body Air bladders
Taxa FL ET
PL1 PL2 PW1 PW2 BL BW
Pinus bungeana 5385+4.34 78.161+440 5040+3.85 572314394 4598+4.51 3381+£257 1481+1.63 3.00+0.10
P. koraiensis 43211424 6526424 4048+393 46791428 37.92+4.84 2929+3.14 1399+192 2.391+0.61
P. parviflora 51771425 72.80%+4.22 46.78+3.74 5325+3.56 41.66+3.70 32.93+2.82 1452+1.97 221x0.60
P. pumila 4251+£341 63441363 39524328 4524+335 40.13+3.18 31.48+2.63 14.12+1.28 242+0.59
P. strobus 51.54+325 78.69+3.77 47854274 54441276 4401327 3360177 14.60x1.13 237+055
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Table 3. Analysis of variance of 8 pollen parameters ofthe subgenus Haploxylon
Pollen parameters Source df SS MS F-value
Species 4 20237.1 5059.3 328.49%*
PL1 Error 895 13784.5 154
Total 899 34021.5
‘Species 4 36290.3 9072.6 396.17**
PL2 Error 895 20496.0 22.9
Total 899 56786.3
Species 4 16376.3 4094.1 327.30%*
PW1 Error 895 11195.2 12.5
Total 899
Species 4 19018.4 4754.6 364.04**
PW2 Error 895 11689.2 13.1
Total 899 30707.6
Species 4 7218.2 1804.5 115.37+*
BL Error 895 13998.7 15.6
Total 899 212169
Species 4 2228.4 557.1 80.86%*
BW Error 895 6166.4 6.9
Total 899 8394.8
Species 4 83.2 20.8 7.67%*
FL Error 895 2429.3 2.7
Total 899 2512.5
Species 4 66.0 16.5 49.38**
ET Error 895 299.1 0.3
Total 899 365.1
Note ; See table 2 for abbreviations
** = All statistical data in this study were tested at probability level of 99% (a=0.01)
o FAo. 7Hd ol 1% &AM 71 d v e R a(H 5 1995)%
SEET-LS
2. 3% parametersZt Anova(Analysis of variation)
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1% FEANA 129 FAPS At & &9 3% G THS Y HA F3 HEY FA Zo
Fejoll #E Aol A F-Test @4 FEUNRE IR 0.95324(P<0.00)2 7}¢ A Jelston, 7de 2
AN 1% FFAM fdd0l AP HAomMA T HEP] AA Lol Zo % 0.86223
1982), Manova &4 d3} #F2te] Ao)7} glete (P<0.000) 2.2 LJ g JAAAE Bt =g 7]
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Table 4. Pearson correlation coefficient (R) between eight pollen parameters of the subgenus Haploxylon

PL1 PL2 PWI1 PW2 BL BW FL ET
PL1 1.00
P>R 0.00
PL2 0.81887 1.00
P>R 0.0001 0.00
PW1 0.83732 0.78869 1.00
P>R 0.0001 0.0001 0.00
PW2 0.86223 0.82114 0.95324 1.00
P>R 0.0001 0.0001 0.00 0.00
BL 0.48208 0.56753 0.63426 0.6134 1.00
P>R 0.0001 0.0001 0.0001 0.0001 0.00
BW 0.55045 0.58319 0.54490 0.56457 0.49524 1.00
P>R 0.0001 0.0001 0.0001 0.0001 0.0001 0.00
FL 0.14831 0.21928 0.18563 0.16833 0.18120 0.08612 1.00
P>R 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.00
ET 0.15217 0.18855 0.16297 0.20767 0.14497 0.11126 0.07249 1.00
P>R 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.00
Abbreviations ; PL1 = Pollen length
PL2 = Pollen length with air bladders
PWI1 = Pollen width
PW?2 = Pollen width with air bladders
BL = Air bladders length
BW = Air bladders width
FL = Furrow length
ET = Eine thickness
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Table 5. Squared Mahalanobis distance between 5 species of Haploxylon based on 8 pollen parameters
Species BUN PAR KOR STR PUM
BUN 0
PAR 7.9735 0
KOR 12.1935 5.6011 0
STR 6.5917 4.7418 8.9253 0
PUM 14.68260 7.4182 1.9105 11.9126 0
Abbreviations : BUN = Pinus bungeana

PAR = P. parviflora

KOR = P. koraiensis

STR = P. strobus

PUM = P. pumila
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Table 6. Classification of species on the basis of pollen parameters measured (discriminant analysis of PL1, PL2, PW1,

PW2, BL, BW, FL, ET) in Haploxylon

BUN PAR KOR STR PUM Total(%)
BUN
No. of grain 130 13 0 37 0 180
% of total 722 7.2 0.00 20.6 0.00 100.0
PAR
No. of grain 4 119 19 26 12 180
% of total 22 66.1 10.6 14.4 6.7 100.0
KOR
No. of grain 5 21 112 12 30 180
% of total 2.8 11.7 62.2 6.7 16.7 100.0
STR
No. of grain 28 23 2 127 0 180
% of total 15.6 12.8 1.1 70.6 0.0 100.0
PUM
No. of grain 0 8 40 1 131 180
% of total 0.0 4.4 222 0.6 72.8 100.0
Total 182 184 158 203 173 900
(%) 20.2 20.4 17.6 22.6 19.2 100.0

Abbreviations ; BUN = Pinus bungeana
PAR = P. parviflora
KOR = P. koraiensis
STR = P. strobus
PUM = P. pumila
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