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Abstract - This study was carried out to investigate abiotic and biotic environmental factors affecting homoharringtonine
(HHT) contents of Cephalotaxus koreana, whereby, to provide basic information of high value-added industry production
of HHT as a promising anti-cancer agent. For correlation between abiotic environmental factors (soil moisture, soil pH,
habitat density and temperature) and HHT contents, the contents were highly correlated with soil moisture (0.77) and soil
pH (-0.68). For multiple regression analysis of relationship between abiotic environmental factors (soil moisture and soil
pH) and HHT contents, soil moisture appeared to be strongly affecting the contents relatively due to being significant at only
its regression coefficient (26.48***). For the effect of biotic environmental factors (damage index) affecting HHT contents,
the contents was quadratic with equation of H=278.23+1242D-398.87D", also, damage index had strong effect on the
contents. Finally, for the result of the most influencing an environmental factor on HHT contents, both damage index and
soil moisture were suitable in second polynomial regression, also, damage index (R*=0.73***) was turned out to be more
influencing factor than soil moisture (R*=0.67**) on HHT contents relatively. Therefore, we predict that HHT contents in
the trees of Cephalotaxus koreana is produced as a chemical defense mechanism triggered by a stress-related damage of
fungi or insects.
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AH| AR S] &9 0 2 HE homoharringtonine(HHT) a3 SARE L cloFel AR W AR Ao o3
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Table 1. Geographic information of sampling sites and the
number of samples collected in this study

Population Latitude  Longitude N;Janr:]t;elzsof
Mt. South Dukyu ~ 35°45N 127 40'E 20
Mt. Gyeryong 36:2I'N 127 13E 20
Mt. Nagjang 3529N  126'53'E 20
M. Jiri 35 15N 126" 31'E 20
Mt, Backun 35 06N 126"38'E 20
Mt. Duryun 34°29N  126°37E 20
Mt. Obong 34° 19N 126°42'E 20
Mt. Kwanak 36°26N  126°57E 20

FAEH SHEL =4

EF A gl SR 8 Y & 10329 B Soil
pH & Moisture Tester(DM—15)E o|-&3d}o] =43}l
HARES] 2 w9 AHE AN/ R e
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TWke- 71AEA S 7SR R (7)AAA, 10, 2003~9,
0002 AR B8 Sl F e
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SEAIRE 7 2eke] A4 71 7129 ol =g A 5] 9
o] Ako 2 IIA|FTH 1o E]-% homoharringto—
nine B} ARIAole] A BAS] Sfstel kel
WAL Htoll A Z- AHA| 7} *1’5‘.’35’— U= Aol 639
TE(505 m, 580 m, 633 m, 702 m, 760 m, 820 m) &
2 EGE W GES 2SI AN F1508L B

it
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ID=[2(ni - 1)]/N

(n; : the number of leaves in each category of da—
mage, i . the category of damage, N : the total number
of leaves sampled per individual, Categories of damage :
O=intact; 1=1-5%; 2=6-11%; 3=12—24%, 4=25—49%;
5=50—-100% of leaf damaged)
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9 ChE3] HE A (Multiple Regression Analysis) 2 AlA]|
stetet,

Zat 8 2
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Table 2. Relationship between homoharringtonine contents and abiotic environmental factors in the 8 different populations

Populations HHT(18/g) Soil moisture(%o) Soil pH Density(%) Temperature(C)
Mt. South Dukyu 1047.7+245.8 38.1+8.6 6.0x£1.5 2.7+0.6 12.6+2.5
Mt. Gyeryong 958.7+301.6 40.0+54 7.0+0.8 40+£04 13.8+2.6
Mt. Nagjang 617.4+224.5 374+7.6 6.7£0.6 35405 13.3+£3.1
M. Jiri 586.6+189.8 36.2+5.7 64+1.1 2.1+0.6 132+1.8
Mt, Baekun 583.1+1254 35+£11.5 6.4+0.7 29+04 142+£2.7
Mt. Duryun 4673+ 144.8 334+6.8 6.5+0.8 0.5+0.2 141+24
Mt. Obong 411.0+165.6 26.5+53 6.8+1.1 03=+0.1 147425
Mt. Kwanak 546.4+£177.4 - - - 13.7+19
Mean 652.3+196.9 352+73 6.5+09 23+04 13.7+2.4
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Table 3. Pearson correlation matrix between homoharrintonine contents and abiotic environmental factors in the 8 different

populations
Variables HHT Soil moisture Soil pH Density Temperature
HHT 1.000
Moisture 0.769* 1.000
PH -0.684* -0.152 1.000
Density 0.521 0.860** 0.091 1.000
Temperature -0.243 -0.724* 0.589 -0.506 1.000

**P<0.01, *P<0.05

Table 4. Relationship between homoharringtonine contents and abiotic environmental factors with altitude at Mt. Baekun

Altitude(m) Soil moisture(%) Soil pH HHT(18/g)
505 429+7.7 6.1+1.7 538.5+198.8
580 40.0+54 7.0+£1.6 622.9+£164.8
633 39.8+6.8 6.7+14 506.0+132.4
702 349+59 5.8+09 3982+111.5
760 335147 62+1.6 281.8+89.7
820 314+53 57+15 225.4+104.6

Mean 37.1+5.9 63+15 428.8 +£133.6
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Table 5. Multiple regression analysis of homoharringtonine contents with abiotic environmental factors in different altitude at Mt.

Baekun
Variables B Standard error 3 t value
Constant -991.99 323.87 -3.06%*
Soil pH 69.85 58.20 0.19 1.20
Soil moisture 26.48 7.18 0.59 3.69%**

R>=0.50, Adj. R>=0.46, F value = 13.28***

**EP<0.001, **P=<0.01
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polynomial regression) &2 A} AT Y H=278 23+
1242D-398.87D 0] H T}, Damage index?] 3|7A4>

© 5% frolaEolAl foJskelal, AF)«= 0.0012 F4%
2T o)L G959 thFig. 1). WEkA] damage index+
homoharringtonine ¥ =2 IS m|x= ZoR
ek,

Homoharringtonine 3] Q3 v = 23 34

" mgen aos 484 BUAse Al He
o QS |z th(Milhaliak, 1989, wilkens et

el

al, 1996). = AFoA 7HH]X]'L"T7]'§: 81 Q= homo—
harringtonine= &7 AA}o] JokS wh= Ao g2 et
oh FAEA s Folle Eoot =7l =2 9
2 B, A QA SolAl= damage index7}
2 9 1Al Aer yeiyth FAEA A
A B 5ot AEH 28Rkl damage index ¥ oW
0127} homoharringtonine?] dtefof ¢ & %3kS ujzl

AQN7E dolr 7] 9J5}o] damage index W EoF &H=0}
homoharringtonine $+F}o] WAE 714 Agst 23}t

FeHA o= Z7F A3 E4819I. Damage index(D)
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Fig. 1. Relationship between homoharringtonine contents
and damage index in Mt. Baekun. The fitted curves and
correlation coefficients (R”) were generated by quadratic
regression of the data.
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Fig. 2. Relationship between homoharringtonine contents

and damage index in greenhouse. The fitted curves and cor-

relation coefficients (Rz) were generated by quadratic regre-

ssion of the data. Soil moisture was maintained in the range of

36 to 40%.
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2 Yehd ey H=-311,14+1006,1D-170,03D” ¢} 29k
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Fig. 3. Relationship between homoharringtonine contents
and soil moisture in greenhouse. The fitted curves and
correlation coefficients (R”) were generated by quadratic
regression of the data.
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