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allelopathic phenolic. The concentration of
syringic acid and scopoletin  was
substantially lower in native plants.
Antifungal activity of exotic plants was
generally higher than that of native plants.
Extracts from exotic species (Phytolacca
americana, Erigeron canadensis and Ambrosia
artemisiifolia) showed strong inhibitory effects
on fungal growth and maximum inhibitory
zones were respectively 20 mm, 17 mm and
16 mm. Seed germination and seedling
growth of two exotic species (Oenothera
odorata and Rumex acetocell) were more
suppressed (30%-70% total suppression) by
extracts of exotic plants than by extracts of
native plants. Seedling growth of native
species was 40% inhibited by exotic plants.
Plant species with higher phenolic
compounds and soluble solids had greater
inhibitory effects on seed germination and
fungal growth. However, extracts of
Phytolacca  americana  strongly  inhibited
seedling and fungal growth, despite having a
small level of phenolic compounds. Exotic
plants exhibited higher allelopathic potential
than native plants in Korea.
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Studies on Pollen Tube Growth of
Pinus densiflora Siebold et Zucc. and
P. rigida Miller

Young-Keun Lee’ and Eun Ju Lee
School of Biological Sciences, Seoul National
University, Seoul 150-742

To determine the effects of environmental
conditions on the viability of pine pollen of
Pinus densiflora and P. rigida in Mt. Kwanak,
storage temperature, germination and tube
growth temperature, light effect, sucrose and
boric acid concentration, pollen density of
the pollen were determined. These results
indicate that the pine pollen can be stored for
considerable length of time without loss of
viability, the germination rate and pollen

tube growth was climax at 25C and
decreased after 30C, the effect of light did
not show any difference on the pollen tube
growth, germination is optimal on
germination medium containing 3 or 5%
sucrose with 0.01% boric acid, and increase in
the germination rate and pollen tube length
with increasing density were occurred. These
data indicate that P. densiflora and P. rigida
maintain their pollen viability best at
temperature below 0C and therefore, the
pine pollen might be used for biological
indicator for monitoring environmental
pollution. Also temperature and the amount
of pine pollen dispersed in early summer
affected pine pollen reproductive success at
Mt. Kwanak in the middle of Korean
Peninsula.

B512]
MEELMEA HOAL AUSR

o
So ot

X8 ,0=F

Mg ohehm 23 ool o A ot

B dTe Bt ol £X3es 29}
271 2o 4 B4 o] AEW Yol A
= shEe) &S AFsety] 9k 2191999 -
2000)¢] A+ #AH) Durham & =37
g AAHAT AU 2T grlanE
5}%% "E"—'q * ;—‘H;t(:]—“s]'oq N/ P, K, S, Mg )‘g'E"%
AT AUR s FE AxFFS
2 #A)slE 199934 11.2 kg/ha, 200013 o}
9.2 kg/hao 2 ®ldtA Yestt. 3H29 9
F¥4 F3 1ha'd N2 232 g, K& 109 g, P&
23 g, Sv= 24 g, Mg 10 gA® Eol] 355
AAe ZHeg JEwt =d 34T
(Chytrids, lower fungi)3} 25 3h2-3} 9] #
AL U3)7] f5te] B AEFEH &
FEATHoAA EFS A ATh ST
o3t s} o] A 7FE &2 35%~83% =2 e}
5131 200003 49 EFRHFHANA AF =2
ZEE&E e s47e OE AER
o Aol vlm3 BA Fge] HAX AP+
YEG EFEET PN i A ZFEEA

- 158 -



th 2 ghE- o) Mg getel s, A,
v, Hieggo), B FA Lot f2o A
Bl AR EE she Aog YRtk &4
2520 Net-g 1.25 6,24, 96 mg / 2.5 ml
g ME 8 TEZ AT F 543 wjFs}
o B&3 AR B TN Fx 25%,
Aggto| &3 A== 21%, B & 46%, W=
o] 20% A% Wol7t AAHAL F2¢] Zolg
ZR% A FEolFEd FFE 40%, Fx
30%, "1 & 73%, "Hi=ao) 64%7} A=) AT
AR} O 2 2T o] EAL FHAEA
ol $8% JY¥deR A& 547 9
3 A HAAY APz FYHEEANA
€ ¢E 23 A3 Qle AeZ Vet

BS513]

K &S 2 U2 (Eupatorium rugosum
HOUTT.) 2l MEHZEStH gi

dAX, ol2x
Agieti QY ete

A2 EQ NFTEIUEL] YEA -
ATE Y3 ML FAN FAE Y AT
A" (AEFHE)FH BA1A 9 A EE (&
Al 4z 60 m C 3me oA
(transect)-g& A X8} wol, B4, 7| 3le] #3
< ZUEHHIIT METZUE Q| wolAl 7]
= 49 FEHE 59 SeEAANeH, oty
HAQ71€ A+l 59 ¢, 590
M 49 3eolddth €719 wo) WA E S
A AL dol 59 2714 Ao
2 E%o) (0.08-0.13), o) F M3} BolA 69
FTEFEE ARH R ¥ AZE (001 o]
3N FAZHeH, JFAE HA7 oY AF
TN BFES 2G5 v =S
ot g4 Jo] s EE £7)47 17)91 AR
B ) 2370 7hA A E 0] e, 177
N7AA S £7]12 FAHE FHWEVL Axe
50% ©}3& AAJF T M3}A 7= 99 S
S)FREIYL, Aoz 717t & &7 R
t} o] & A 71e) AEhe A %E 2A A4
FEAME SEFEd vl gol HA =2
FY A =Y AFES YUFHLE &
e, HEE T3 719 #E ¥
A ggsach

B514

Movement Behavior and
Physiologicai Response of Medaka
(Oryzias iatipes) after Treated with
Carbofuran in a Sublethal
Concentration

Nam-il Chung', Tae-Soo Chon’,
Jong-Sang Kim? Sung Cheol Koh®, and
Eui Young Cha*

Division of Biological Sciences, Pusan National
University, Pusan 609-735' ; Department of Animal
Science and Biotechnology, Kyungpook National
University, Taegu 702-701 ; Division of Civil and
Environmental Engineering, Korea Maritime
University, Pusan 606-791° ; Division of Computer
Science and Engineering, Pusan National
University, Pusan 609-735*

The response behavior of medaka
(Oryzias latipes) was continuously observed
in individuals for 2 days through an
automatic image recognition system after
Carbofuran, an anticholinesterase insecticide,
was treated at a sublethal concentration, 0.1
mg/L, in an aquarium. Although some
variations occured in different specimens, it
was possible to observe characteristic
patterns of the locomotive tracks in the
treated individuals. The locomotive trakcs of
the individuals without insecticide treatment
were in general smooth and linear, and
usually spanned a large area of the
aquarium. After being treated with
Carbofuran, the treated individuals showed
different patterns such as the movements of
"saw-teeth",  "nipping-and-burst",  and
"down-and-back up". The response behavior
appeared around 30 minutes after the
treatment of Carbofuran. The investigations
on physiological response regarding
cholinesterase  activity in the tested
specimens were also conducted, and the
decrease in the enzyme activity in the head
and body was observed and coincided with
the occurence of response behavior of the
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