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Characteristics of Pinus thunbergii X P. massoniana
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Mun Han Park®« Gae Sang Jhun’ - Yang Youn®

3 £ 3

Pinus thunbergii & XEEME sla AMo 2t e BAS P.massoniana ez ATHES &
22 B RS W3 AEHEFEE, 4&, SANEESN, AERNS8MN & Y Phenol H SRS
FEEsGrh 1) BRE AEETF £EBS SHEol F13 23Ko® RUE 26kl st EHE3stgch 2)
Wi BEERS THMEO EiERM Kl £y 151%2 #FHsge 120~208% 9 #RE EtR ol
3) gHEEe] AFHESL ME-e LBl AMRARN &t #HEEe Y=y m, Ktz A, K&EES
B o BBl oAM= B Y GBIV P. thunbergii REwRRs ol wstd SPEELS iz}
Mot Aol vetyth 4) Phenol E el UM @R P. thunbergii BRI T3 £
571 gidde b Unknown 42} 69 #HE ol sl Vet FEE BRI oAl fEREIA Baxs
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ABSTRACT

Pinus thunbergii X P, massoniana F1 hybrids were made by pollinating 15 years old Japanese black pine
(P. thunbergii) with Masson pine (P. massoniana) pollen, airshipped from Taiwan. The crossability between
two species were observed. Seedling height, morphological characteristics, and the composition of phenolic
compounds of these hybrids and the open-pollinated progenies of P. thunbergii were investigated. The results
of the observation were as follows; 1) Number of the hybrid seeds per cone was 2.3, while open-pollinated
Japanese black pine produced 26 seeds per cone. 2) All hybrid seedlings outgrew P. thunbergii, averaging 15 1%
of mean height of Japanese black pine seedlings. The growth of hybrids was much variable, ranging from 120%
to 208% of mean height of the open-pollinated progenies of P. thunbergii. 3) With regard to needle characteris-
tics, the hybrid needles were longer and softer than those of P. thunbergii. The color of hybrid needles showed
yellowish green. The positions of resin ducts in P. thunbergii observed medial, while those of hybrids showed
medial and external. 4) No large difference in phenolic compound composition between hybrid and P. thun-
bergii was found, but phenolic compound of unknown 4 and 6 were observed only in hybrid. Further intensive
work is recommended in this area.
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Table 1. Cone and seed production of P. thunbergii X P. massoniana and open —pdlinated P.

thunbergsi
Combination Total Total No. of Percentage Fyll seeds
number of number of full of full
Female Male cones seeds seeds seeds (%) Pper cone
P. thunbergii

1 O. P.* 20 1,100 1,045 95 52.3

1 P. mass. * 9 103 45 43 5.0

2 O. P. 10 415 382 92 38.2

2 P. mass. 16 720 34 4 2.1

11 0. P. 3 27 15 65 5.0

11 P. mass. 30 570 40 7 11.3

12 O.P. 20 1,150 1,103 97 55.1

12 P. mass. 12 595 34 6 2.8

13 0. P. 15 310 390 93 19.3

13 P. mass. 14 393 15 4 [.1

14 O.P. 17 610 560 91 329

14 P. mass. 8 247 16 [ 2.0

16 O. P. 2 51 15 29 7.5

16 P. mass. 22 640 40 6 1.8

* : Open-pollinated
** 1 P. massoniana(pollen mix)

Table 2. Comparison of seedling height

4 o - o e T
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Height (cm) Ratio bergiit o= AUFol sl7k-3 BES = gk
Maternal - of height e - . L =
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progenies (%) B AEAE AEHA dgdou @EEBE P
P.thunbergii thunbergii 7t Th4& ®gkel
1 12.0 10.0 120 , - .. ,
9 134 87 154 RiEE el (B P.thunbergii 7} K &5 iy an
11 14.0 9.0 156 Hated LHBES dfrel Arst Rkl Jebge
12 10.9 7.6 143 o, A+ A € dos fMEEsEs gk
13136 i o BlE®E M8 LE BEY A2 Gaussend Shaw!
14 121 8 e , ; o
16 125 6.0 208 Abat & B 6B &8 B A S e
Mean 12.6 8.3 151 elzh st o,

Table 3. Morphological comparison of some characteristics between hybrids and open-pollinated
progenies of P. thunbergii

Characters Hybrid P. thunbergis
* Color of winter buds Brown Light gray
» Needles Soft Hard
Length Longer Shorter
Color Yellowish green Blue green
» No. of serrations 806 939
per mm 6.11-11.67* 6.67 — 12.67
« No. of stomata 988 817
per mm 8.06 —13.06 7.78-11.39
« No. of stomatal rows 7.52 858
per mm 5 - 11 6 — 11
» Position of resin duct Medial Medial and external

* :indicates range.
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Table 4, Differences in phenolic compounds
of hybrid and P thunbergii

Phenolic compounds Hybrid  P. thunbergs
Gallic acid 36 % 34 %
Resorcinal 16.6 10.3
Unknown ~ 1 - 3.4
Protocatechuic 8.1 4.9
Unknown —2 6.9 4.0
Unknown — 3 5.2 3.4
Orcinal 2.8 2.0
P - hydroxybenzoic acid 2.8 2.6
Unknown - 4 4.8 -
Caffeic acid 4.0 13.1
P-coumaric acid 7.7 8.6
Salieylic acid 9.3 6.3
Unknown- 5 4.8 13.4
Ferulic acid 4.8 10.6
Unknown - 6 6.1 —
Unknown - 7 8.1 8.6

T 53 0

= 'Sf Sé =
T2 5 = &g 237
5.5 5 3 R Eg Ex ¢
322 8 VES 2,8
] = =} S o = O
=lg5 g ¥ | 2 |EE

EY % s |e5|EE

A NI I N I

8le 7 ¥

a o % g = _g 5

1% (3} =

5 SlFEEE O

g F [ ee

i @]

<)

B

St

1 JUU

2| JuluL

5 10 15 20
Retention time(minutes)
Fig. 1. Liquid chromatogram of the phenolic
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