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ROS/p38/p-Catenin/MITF/Tyrosinase Axis
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Future of Plant Genetic Resources and Biodiversity Conservation in the
Era of Climate Crisis

Hyo-In Lim'*, Siyeon Byeon®, Han-Na Seo’, and Jae-Hyun Park’
'Senior Research Official, “Research Scientist, *Researcher, Forest Bioinformation Division,

National Institute of Forest Science, Suwon 16631, Korea
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Expanding the Value of Native Plants at the Korea National Arboretum
in an Era of Biodiversity Crisis: From Traditional Plants to

Next-Generation Plant Resources

Kyung Mee Lee*, Seungju Jo, and Ho Jun Joh

DMZ Forest Biological Resources Research Division, Korea National Arboretum,
Yanggu 24564, Korea
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The Role of Native Plants in Forest Restoration Following International
Ecological Restoration Standards

Tae-im Heo*, Se-kyu Song, Min-woo Lee, Young-soo Kim, Gyu-il Han,
Jeong-seok Park, and Gang-san Yang

Ecological Forest Restoration Division, Baekdudaegan National Arboretum
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Urbanization and the Role of Resource Plants in Korea

Choong Hyeon Oh*
Professor, Dongguk Univ. Dept. of Convegent Environmental Science, Goyang 10326, Korea
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TE 7L RE 9F 60% F7F oA ARSIl Qe A o2 FA L Utk EA|ske EAE Q-
O] Aot AESAER QIR I A TR whEA Y E AL ek, o]} T2 A2 AYAE ZAR
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Development and Distribution of Planting Models for the Health
Promotion of Urban Forest

Seong-Yeob Byeon*, Dong-Pil Jin, and Da-Eun Park

Urban Biodiversity Division, Sejong National Arboretum, Sejong 30106, Korea
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Anti-Obesity Effects of Sparassis latifolia 30% Ethanol Extract and
Sparalide B through B-Catenin-Dependent Inhibition of Adipogenesis and
Regulation of Energy Metabolism

Jeong Won Choi' and Jin Boo Jeong*

'Post-doc and *Professor, Department of Forest Science, Gyeongkuk National University,
Andong 36729, Korea

Obesity is a chronic, relapsing disease driven in part by dysregulated adipocyte differentiation and lipid
metabolism. Natural products that act directly on adipocytes to limit lipid storage and enhance energy
expenditure are of growing interest as complementary anti-obesity strategies. Sparassis latifolia is an
edible mushroom containing both polysaccharides and phthalide-class metabolites with reported
metabolic benefits in vivo, but the cellular mechanisms underlying its effects on adipocytes have not been
fully elucidated. Here, we evaluated the impact of a 30% ethanol extract of S. /atifolia (SL30E) and the
isolated phthalide sparalide B on adipogenesis and lipid metabolism in 3T3-L1 cells. SL30E significantly
reduced lipid droplet and triglyceride accumulation in differentiated adipocytes in a dose-dependent
manner and was more effective than the positive control extract CQR-300, without inducing overt
cytotoxicity. Mechanistically, SL30E suppressed early adipogenic programming by downregulating
PPARy and CEBPa and required the early differentiation period to exert its maximal effect. SL30E
increased B-catenin levels, and B-catenin knockdown abolished its ability to inhibit adipogenic
transcription factors and lipid droplet formation, indicating a B-catenin-dependent anti-adipogenic
mechanism. In more mature adipocytes, SL30E also regulated lipolysis, lipophagy, and
thermogenesis-related energy metabolism. Structural analysis of an active small-molecule fraction
identified sparalide B (4,5,7-trihydroxy-6-methoxyphthalide) as a key component. Sparalide B alone
inhibited lipid droplet formation, suppressed PPARy and CEBPa, reduced perilipin-1, and activated
AMPK, UCP2, and PGC-1a, with early-stage and f3-catenin dependence similar to SL30E. Overall, these
findings suggest that S. latifolia and sparalide B may be useful candidates for developing anti-obesity
strategies that act directly on adipocytes by reducing fat cell formation and promoting fat breakdown and
energy use.

[This work was supported by the Basic Science Research Program of the National Research Foundation
of Korea (NRF) and funded by the Ministry of Education (NRF-2018R1A6A1A03024862), the R&D
Program for Forest Science Technology (Project No. RS-2024-00405196) provided by the Korea Forest
Service (Korea Forestry Promotion Institute).]

*(Corresponding author) jjb0403@gknu.ac.kr, Tel: +82-54-820-7757



Natural Product-Based Multi-Cellular Intervention Strategy for
PM-induced Respiratory Inflammation

Dong-Uk Shin*
Senior Researcher, Jeonju AgroBio-Materials Institute (JAMI), Jeonju 54810, Korea

Particualte matter (PM) is major environmental risk factor that exacerbates chronic respiratory diseases
by inducing oxidative stress, inflammation, and mucus hypersecretion. However, the underlying
multi-cellular mechanisms and effective intervention strategies remain uncelar. This study aimed to
investigate the cellular mechanisms of PM-indcued pulmonary inflmmation and evaluate the therapeutic
potential of natural product-based interventions. PM exposure increased ROS production, inflammatory
cytokines, NET formation, and mucus hypersecretion via activation of NF-xB, MAPK, and TLR/NLRP3
inflammasome pathways. Natural extracts, including Artemisia gmelinii, Chaenomeles sinensis, and
Euonymus altus, attenuated these responses by modulating Key signaling pathways in neutrophils,
epithelial cells, and alveolar macrophages. These findings suggest that PM-induced pulmoanry
inflammation can be effectively controlled through multi-target, cell-type-specific natural product
interventions.

*(Corresponding author) gwlee@jami.re.kr, Tel: +82-63-711-1007
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The Role of Plant Tissue Culture in Addressing the Climate Crisis and
Its Future Strategies

Hyeon Ji Yeo*

Associate Researcher, Honam National Institute of Biological Resources, Mokpo-si 58762, Korea

The climate crisis, driven by various environmental factors such as global warming, extreme weather
events, and ecosystem degradation, is a critical issue that must be addressed urgently. These changes
accelerate biodiversity loss, habitat destruction, and species extinction, posing serious threats to
ecosystem stability, agricultural productivity, and global food security. In particular, plant resources are
highly vulnerable to rapidly changing environmental conditions, emphasizing the need for innovative and
sustainable conservation strategies. Plant tissue culture is the in vitro cultivation of plant cells, tissues, or
organs under sterile and controlled environmental conditions. This technique is widely used for plant
propagation, conservation, and genetic improvement, as it allows for the rapid multiplication of plant
materials regardless of seasonal or geographical limitations. In addition, plant tissue culture enables the
production of disease-free plants and provides a platform for preserving valuable genetic resources under
controlled conditions. In response to the climate crisis, plant tissue culture systems offer an effective and
reliable solution for conserving plant biodiversity and ensuring the sustainable utilization of plant
resources. They facilitate the ex situ conservation of endangered and rare species, support germplasm
preservation, and enable the large-scale propagation of climate-resilient plant varieties. Furthermore,
advances in tissue culture techniques contribute to the development of plants with enhanced tolerance to
abiotic stresses such as drought, salinity, and temperature extremes. Therefore, plant tissue culture plays a
crucial role in reducing the impacts of the climate crisis and strengthening the resilience of plant-based
ecosystems. Future strategies should focus on integrating tissue culture with advanced biotechnological
approaches, such as genetic engineering, smart agriculture systems, and metabolic engineering, to further
enhance its applicability in climate change adaptation and sustainable development.

[This work was supported by a grant from the Honam National Institute of Biological Resources
(HNIBR), funded by the Ministry of Climate, Energy and Environment(MCEE) of the Republic of
Korea(HNIBR2026-B-1-21).]

*(Corresponding author) hjyeo@hnibr.re.kr, Tel: +82-61-288-8954
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An Integrative Assessment of the Korean Hymenophyllaceae and
Aspleniaceae Including their Cryptic Species

Sang Hee Park', Hyoung Tae Kim’*, and Jung Sung Kim'*

1Department of Forest Science, Chungbuk National University, Cheongju, 28644, Korea
*Department of Crop Science, Kyungpook National University, Sangju, 37224, Korea

Species delimitation in ferns is challenging due to limited diagnostic morphological characters and
frequent hybridization and polyploidization, which generate reticulate evolutionary patterns among
closely related taxa. These problems are particularly pronounced in the family Hymenophyllaceae and
Aspleniaceae, for which taxonomic treatments in Korea have largely relied on morphological
classification alone. To reassess species identities and phylogenetic relationships in these families, this
study applied an integrative approach combining cytogenetic data with molecular phylogenetic analyses.
For the Hymenophyllaceae, morphological investigations and cytogenetic analyses, together with
molecular phylogenetic analyses using one chloroplast region (rbcl) and one nuclear region (gapCp),
revealed an unreported triploid Hymenophyllum barbatum, a tetraploid H. wrightii, one new hybrid, one
unrecorded hybrid, and one cryptic species. Based on these findings, the Korean Hymenophyllaceae are
now recognized as six taxa of Hymenophyllum, four of Crepidomanes, and five of Vandenboschia. For
the Aspleniaceae, cytogenetic analyses were integrated with molecular phylogenetic analyses using three
chloroplast regions (rbcL, trnl-F, trnH-psbA) and one nuclear region (pgiC). This approach identified a
new triploid Asplenium xcastaneoviride, an octoploid A. prolongatum, one new species, one putative new
species, and three sterile unrecorded hybrids. As a result, the Korean Aspleniaceae are now recognized as
comprising 28 taxa of Asplenium and one of Hymenasplenium. Overall, this study demonstrates that
Korean fern diversity has been underestimated and highlights the importance of integrative cytogenetic
and molecular approaches for accurate species delimitation. This framework provides a robust basis for
detecting additional new or cryptic fern taxa and for improving our understanding of fern evolution in
East Asia.

*(Corresponding author) htkim0922@knu.ac.kr, Tel: +82-54-530-1207 (H.T. Kim)
*(Corresponding author) jungsung@chungbuk.ac.kr, Tel: +82-43-261-2535 (J.S. Kim)
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Optimizing Allometric Equations for Estimating Carbon Storage of
Urban Shrubs: A Typology-driven Approach and Automated Application

Hak-Koo Kim', Seonghun Lee', Ji-Woo Jeong,' Sun-Min Chae’, Min-Woo Sung?,
Jin-On Kwon', Yong-Jin Kwon', and Chan-Beom Kim'*

'Korean Arboreta and Gardens Institute, Sejong National Arboretum, Urban Biodiversity Department,
Sejong 30106, Korea
*Kookmin University, Department of Forestry, Environment, and Systems, Seoul 02707, Korea
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Anti-obesity Effects of Sambucus racemosa subsp. pendula Fruit Extract
via Suppression of Adipogenesis through B-Catenin/PPARY/C/EBPa and
AMPK Signaling

Hyeok Jin Choi' and Jin Boo Jeong*

'Graduate student and *Professor, Department of Forest Science, Gyeongkuk National University,
Andong 36729, Korea

Obesity prevention via blocking adipogenesis remains attractive. We evaluated a distilled-water fruit
extract of Sambucus racemosa subsp. pendula (SRF). SRF (6.25-50 ug/mL) reduced Oil Red O-positive
lipid accumulation in 3T3-L1 cells without cytotoxicity and was effective only during early differentiation
(D0-D2). SRF suppressed PPARy and C/EBPa and decreased perilipin-1, ATGL, and HSL. SRF increased
B-catenin; B-catenin knockdown or PPARy activation by rosiglitazone abolished SRF-mediated inhibition of
adipogenesis, supporting a f-catenin/PPARy/C/EBPa mechanism. SRF also elevated the p-AMPK/AMPK
ratio and upregulated PGC-10 and UCP2. In male C57BL/6J mice fed a 60% high-fat diet, oral SRF (25
or 50 mg/kg/day, 8 weeks) attenuated weight gain, epididymal fat mass, and adipocyte hypertrophy.
Quercetin, chlorogenic acid, and caffeic acid partially recapitulated SRF activity. These results identify
SRF as a promising natural anti-obesity candidate.

[This work was supported by the Basic Science Research Program of the National Research Foundation
of Korea (NRF) and funded by the Ministry of Education (NRF-2018R1A6A1A03024862), the R&D
Program for Forest Science Technology (Project No. RS-2024-00405196) provided by the Korea Forest
Service (Korea Forestry Promotion Institute).]

*(Corresponding author) jjb0403@gknu.ac.kr, Tel: +82-54-820-7757
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Mechanistic Study on the Anti-inflammatory Activity of Pleurotus
citrinopileatus Fractions in LPS-Stimulated RAW264.7 Macrophages

So Jung Park' and Jin Boo Jeong*

'Graduate student and Professor, Department of Forest Science, Gyeongkuk National University,
Andong 36729, Korea

This study investigates the anti-inflammatory properties of Pleurotus citrinopileatus, aiming to
elucidate their mechanistic roles in inflammation modulation in LPS-stimulated RAW264.7 cells. HE,
DCM, and EA fractions of Pleurotus citrinopileatus inhibited excessive NO production and iNOS
expression induced by LPS in RAW264.7 cells. HE, DCM, and EA fractions inhibit LPS-induced
phosphorylation of ERK1/2, p38, INK, and p65 in RAW264.7 cells. HE, DCM, and EA fractions
elevated the protein levels of HO-1 and nuclear Nrf2 in RAW264.7 cells. Moreover, the inhibition of
HO-1 by ZnPP attenuated the NO-suppressive activity induced by HE, DCM, and EA fractions. In
addition, HE, DCM, and EA fractions induced PI3K activation, and inhibition of PI3K by LY294002
reduced the elevation of HO-1 and nuclear Nrf2 protein levels mediated by HE, DCM, and EA fractions.
The inhibition of ROS by NAC reduced the PI3K activation and the elevation of HO-1 and nuclear Nrf2
protein levels induced by HE, DCM, and EA fractions. Taken together, these findings suggest that HE,
DCM, and EA fractions inhibit NO production by suppressing iNOS expression through the inhibition of
MAPK and NF-«B signaling pathways, and the activation of the ROS/PI3K/Nrf2/HO-1 signaling cascade.

[This work was supported by the Basic Science Research Program of the National Research Foundation
of Korea (NRF) and funded by the Ministry of Education (NRF-2018R1A6A1A03024862), the R&D
Program for Forest Science Technology (Project No. RS-2024-00405196) provided by the Korea Forest
Service (Korea Forestry Promotion Institute). ]

*(Corresponding author) jjb0403@gknu.ac.kr, Tel: +82-54-820-7757
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3RADseq-Based Analysis of Population Genetic Structure in the

Hydrangea serrata Complex Across Korea and Japan

Sumi Choi’, Seongjun Park’, and SeonJoo Park'*

'Professor and ’Researcher, Department of Life Sciences, Yeungnam University,
280 Daehak-ro, Gyeongsan, Gyeongbuk 38541, Korea
*Senior Researcher, Institute of Natural Science Gyeongsan, Gyeongbuk 38541, Korea

Hydrangea serrata (Thunb.) Ser. (Hydrangeaceae) is a deciduous shrub comprising multiple infraspecific
taxa distributed across the Korean Peninsula and the Japanese Archipelago. A recent phylogenomic study
by Murakami et al. (2024) resolved five major clades within Hydrangea sect. Macrophyllae and proposed
that var. yesoensis and var. minamitanii recognized as independent species. However, their study focused
primarily on Japanese populations, and population-level genomic data from the Korean Peninsula, where
the species is currently treated uniformly as H. serrata, remain entirely lacking. Consequently, the species
boundaries within the H. serrata complex across its full distribution range have yet to be assessed using
population genomic approaches. In this study, we aimed to evaluate species delimitation within the H.
serrata complex by analyzing the genetic structure and differentiation of 16 populations (10 Korea, 6
Japan) representing six varieties, using genome-wide SNPs obtained from 3RADseq. Pairwise F ST
analysis, ADMIXTURE, DAPC, and UPGMA tree reconstruction consistently revealed distinct genetic
structuring among the sampled populations. Korean populations, with the exception of the geographically
isolated Jeju Island population, exhibited low inter-population differentiation, forming a genetically
cohesive group. In contrast, Japanese varieties each constituted independent genetic lineages with
substantially higher differentiation. In particular, the population of var. yesoensis was recovered as the
most divergent unit across all analyses, strongly supporting its treatment as a distinct species.
ADMIXTURE analysis identified nine ancestry components largely corresponding to individual varieties,
suggesting independent evolutionary trajectories among Japanese taxa. The UPGMA tree resolved two
major clades: one comprising most Korean populations together with southern Japanese varieties (var.
acuminata, var. minamitanii), and the other comprising var. yesoensis and var. serrata. These results
provide the first population-level genomic evidence for species delimitation within the H. serrata
complex encompassing both Korean and Japanese populations, and establish a robust framework for
future taxonomic revision across its entire distribution rage.

Key words: 3RADseq, Hydrangea serrata complex, species delimitation, population genomics, genetic
structure, East Asia

*(Corresponding author) sjparkO1@ynu.ac.kr, Tel: +82-053-810-3874

2026 et=AEAEStE &
TISR17 | AlTh, RtEAZ 2| 7ER| Mot =



26

20261 St=AHEAIEE S| S

LAME] A2 (Lactuca sativa L.) |28 Z0|2a2{1°
o o4l &= Bt
72!, wRF
SEeddet detd iUPE%%LiPE— 20 EEAAY, vhathy, fa,
SHeddeg s ea, ae
Evaluating Paper-tube Plug Substrates as Alternative to Rockwool in
Hydroponic Lettuce (Lactuca sativa L.) Seedling Production

Il-Hyung Kang' and Chang-Hyu Bae™*
'Ph.D. Course Student and “Professor, Devision of Smart Convergence Technology, The Graduate
School, Sunchon National University, Suncheon 57922, Korea

*Professor, Department of Agricultural Life Sciences, Sunchon National University, Suncheon
57922, Korea

o1 (rockwool) QH A1) §H.§ WA de] ALGEL} 71 A2 H g3t SRS BAE A%
o= AZ93 o] WA Al A49] Bao] Zskar itk olo] uhe £ AT A
(Lactuca sativa L.) SHo| A 7] & 9 vl A](rockwool substrates)S A& 4= U= A ES
“L(paper-tube plug substrates)©] 3% 5543 A4S B3] 93] Zot U A BT 287 A
29 Ag 7ol disto] =9etqleth. F FFY A5 T AIske] PFAL 7[5 Al ojgk7 o 4] 9F

o] Z|71L Sfol|A] 144 7E AulsA A ol A #(2]F Hols, Hot'TotLd4+(MGT), TS50, A 5%)9f 2|4
59 25k A E44E ARSI HlolE = o 431 57 AA(TOST, A =+£10%)< &5f

1 o= L
2A15tolth. 1 Ak, Fol Eel i ol o) Z(MGT)9} TS0 4 §01 24:(p<0.05)% =

O>~

mﬂ:

. rde OPN
S e
= e e

r#

of o 7k PR A0 ebatet o, A4 o Ak 4 Aol A 4 L oI dol )
UFElUbA SEgEOm, 0] FBo] AL S B7E AI(A = +10%) W] el EFElo] F ujA] 71

71554 S5 4o SRS/ Eot ol Fel 1 Al AA2A 7] v A1t el Al e 5 A
84 G 7D, 57 S5 AR QRS TiAE 4 Qs 18 WA= o) 28 7Fs S Al

oh. o] de] Aite AT ST HE FAlOl Rt 2 SR A AEE A%t 72 AR E Al

Ehid
ol
o4l
B

2 e, AZ oA wiAl, 571 HE(TOST), Wok&k = A H(MGT, Ts), 7164 &

%} Az

4%

Fa0]: Fo
R=Y/S
[¢]

rjg{: _IllTl
o, O_L,

I
3,

(o7 e BAR)S] AR Y RBEA7| 2 H7h-7) o558 41 LA AR
Al o171l (IITP-2026-RS-2020-11201489). E 3+ 7FQ1 & A AFake]=Fo] ol H o] |

©
i
Mo
g o
o
Jz

D
e
ftlo
n]I.
-
o

oh

*(Corresponding author) chbae@scnu.ac.kr, Tel: +82-61-750-5183

st=rl 3]
T|Z Q07| Aleh, KIIAIZ 0| 71R| KDt EA & S



Oj=S M2t (Brassica juncea (L.) Czern) o| 2o EZXEMI} 2 U
CO, =Hgof| M= ¥F 4

AR, wRpE«

HOfSlL ot AntEsd AT, e, *ns, *SUeddet SAEnehy, s

£

M

1
29

Characteristics of Major Cultivars, and Effect of Elevated Temperature
and CO, Concentration on Seed Germination and Growth in
Brassica juncea (L.) Czem.

Ji-Min Kim' and Chang-Hyu Bae**
'MS Course Student and *Professor, Department of Smart Agriculture, Graduate School, Sunchon
National University, Suncheon 57922, Korea

*Professor, Department of Agricultural Life Sciences, Sunchon National University,
Suncheon 57922, Korea

o4 EAIZH(Brassica juncea (L.) Czern.)S AP o4 2] oS tiHal= B4 224 55 33}
LT 4202 23 o UslolA B8 ou] HAE AY 3 Ik, 22 1 T3 Qo) L5 MEH 2
7} 9 tf7] = CO, &= Aof ua} A Auf 317 9] B, AALA A slel =2 Wl A& 712 A)

S 5o EAR o] EA¥staL gl E3] 2%¢} CO, %Eh A5 0] Aol Aol WHSE JFS vA = F
8 3 8RO 7 o] Z A3 &G WhE FAMY W oalfsh= A1 A Q1 AHAMAIA| o] w9
a3t} 2 AtoA= A7 S4E ofEAY Tﬁ 55 i7H staL, i F52 FAlsk 7]
S A3 AJLe] 2(SSPS-8.5)0 whet Eehbd 4= Al Tkt 8 2 0lA EAE] A £49& H7tske]
FT Al 27 HAstel FF K4 Foll BaF 7| 2ARE AR} skt WA 2&9) o] Ak (COy)
SETL o4 BAEY] T ot Y A vl X = FFE FARSEALAF ZEY] HhobA 291 20Tl A F 714
CO; 5% (450 ppm, 900 ppm) Z 7oA FA| ol EAJS 2AFSHTE EeE 229 CO2 Fie W3kt =4t
Zko] Aol A= ke ARSI IA H 7FA] %207, 24.4C, 28.81C)¢F CO, 5 %(450 ppm, 900
ppm)ol A ¥.o] A7} Aﬂaﬂ E4(27%, 94 SPAD, NDVI, PRI 5)& 2Rt 23}, il% %= CO; (900
ppm)of| A= T EE] EFof| A] rolgof = 2 %%% |2 2] ko Batotd 4 F7het Wokk e 7}
AF Frote] ol xlgo] MutH 0 2 A AE= S Bt 'e'l?i HEo| YR F PR FFE CO,
STl ot £ A5} o] A 0 & Zop FF 7t CO, §H-2] 2ol 7F gl = it g A% ThA|of
AE20C 2219 wf 3155 CO, (900 ppm)of A 2781} G55 7H4A1 3 01, SPAD 42t NDVI, PRIgH]
e FJgh Zpo] 7k JERA] o9ttt 24.4C o A= CO, Bk Apolof i {-oJgh 2ol= Ho|7] ¢kgto
o, FFEE Aolgh vhg-& K9t} 28.8°C E3E CO, 5= AFolof w2 (-oJu|gh xfol= ¢l 2 %’Zﬁ%
Aol et Whg-g W olth A& F2 o g3k 218l 2] TRE-S 24409 ¥ CO, 5= 27 Bl A o
F5O) EFo] 7 = UrE}L*E} ojof T Aib= ol ALY e A Q1 Al E 17k 2 k] A
Y3t 7] s stol g5t FA P YA SUHE et mAof 7]o{g A o & 7o E Tt

[ e AR |ed 2 Ador JRGA712H7H-A A 5ok A A AL <
A Y-S wro} 423 %] &L QI(IITP-2026-RS-2020-11201489). T3+ 71 A1 A AFSHQ] &=12.0] Q] 6] ]
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Effects of Barbaloin on Atopic Dermatitis-Like Skin Lesions

Young Jae Song', Sa Haeng Kang', and Jong Sik Jin'**

lDepartment of Oriental Medicine Resouces, Jeonbuk National University, lksan 54596, Korea
*Jinseed Co. Ltd. R&D Center, Tksan 54630, Korea

Barbaloin, also known as aloin, is an anthraquinone compound derived from Aloe species and has been
reported to exhibit antioxidant, anti-inflammatory, and anticancer activities. Despite these pharmacological
properties, the immunological mechanisms underlying the effects of barbaloin in atopic dermatitis (AD)
remain poorly understood. In this study, the effects of barbaloin on AD-like skin lesions were
investigated using both in vitro and in vivo models. lIn HaCaT and HMC-1 cells, barbaloin suppressed
the production of inflammatory cytokines and inhibited the activation of mitogen-activated protein
kinases (MAPKs), indicating the modulation of key signaling pathways involved in inflammatory
responses. Consistently, barbaloin attenuated histamine release in HMC-1 cells, suggesting the
suppression of mast cell-mediated allergic responses.In a 2,4-dinitrofluorobenzene-induced AD mouse
model, barbaloin administration modulated serum immunoglobulin E levels, inflammatory cytokines, and
histamine. Furthermore, barbaloin improved survival in a compound 48/80-induced anaphylactic shock
model. Collectively, these findings demonstrate that barbaloin exerts potent anti-inflammatory and anti-
allergic effects and highlight its therapeutic potential for the management of atopic dermatitis.

*(Corresponding author) jinseed2023@naver.com, Tel: +82-070-7687-8526
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Brassica & At &8 #l5t Al 5013 =2l0|H AE %

ulj5=2H(Brassicaceae)®]|| <3}+= Brassica & 2HE-2 X A AIH 02 F a3 GAZEY a2 de Al
H3 glou % 7 5 97 ek Wed vol2 ole) EEY AuuoR £ 43 5]
of i}, 7]229] T4 W A A(SSR) v TR Q17| (SNP) A& o] 83 BA A A S
7123 277} 3 A7) il go] ol £asol dlitu $479 Felo] Agsi)ol WA Slek. &
Aol A= UL 4219 (U's triangle) R 2 of £561= Brassica 52 W21 7HASHA TET = 3= 7|
& 5014 PCR 4 H2 7ttt NCBI o] e o] 5 28510 Brassica®] 7| Al 52 A, B, C
Aol 247} SolH o % kel Zajo|u] AES ST PCR 241 +3at9i}. 59414 LAE]
oA Eofdbo 2 o] 3HAISH )2 AF(B. rapa, B. nigra, B. oleracea, B. juncea, B. napus, B.
carinata)of| | gDNAE F=Z35}o] PCR £4& 3t A3t AA|H Zefo|w N E= H|5o]3 5% glo] A 7
=, B 75, C Alsoll thalf F2lstal 17 7Hagh Sol3 e sjelS A5t = Aol A 7idE 7
= 5ol4 Zfojn A|E 9 PCR #4152 Brassica A& ST 4= Sl @574 AHeS ap8 o
T AEY 4 e wE AAE A8, tiF 5 Brassica A4 ] A&7 Q1 ot 4143t F 7o

[ A= 202495 524
Yoh]

olo
o
i
o
off
in's
A=)

SHl T8 ALARY(TA W E PI01724101) 0.8 53 =] 91
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GC3-Driven Codon Usage Bias and the Predominant Role of Natural

Selection in Lysimachia Chloroplast Genomes

SeongJun Park and SeonJoo Park*
Department of Life Sciences, Yeungnam University, Gyeongsan, Gyeongbuk 38541, Korea

This study analyzed codon usage bias (CUB) in the chloroplast genomes of four Lysimachia species (L.
acroadenia, L. thyrsiflora, L. leucantha, and L. arvensis) to investigate the evolutionary forces shaping
codon usage patterns. The effective number of codons (ENC) ranged from 37.04 to 56.42 for most genes.
ENC-GC3s analysis showed that genes were generally distributed slightly below the expected curve,
suggesting that both mutation pressure and natural selection influence codon usage. However, neutrality
plot analysis (GC12 vs. GC3) revealed weak correlations (slope = 0.2301-0.2586), indicating that
mutation pressure accounts for only 23-26% of the observed variation. PR2 analysis demonstrated a
biased base composition at the third codon position, with a preference for A/T over G/C. In addition,
correlation analysis showed significant positive relationships between GC3s and ENC (p < 0.05-0.001),
highlighting GC3 as a key factor influencing codon variation. Overall, these results indicate that natural
selection plays a dominant role over mutation pressure in shaping codon usage patterns in the chloroplast
genomes of Lysimachia species.

[This research was supported by Basic Science Research Program through the National Research
foundation of Korea(NRF) funded by the Ministry of Education(RS-2025-25407375).]

*(Corresponding author) sjpark01@ynu.ac.kr, Tel: +82-53-810-2377
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Population Genetic Structure of Alnus hirsuta in Korea Revealed by
Genotyping-by-sequencing

Kyu Tae Park', Youngho Kim’, Youna Park’, Kyoungsu Choi’, and Yeon Sik Choo**
'Advanced Bio-resource Research Center, Kyungpook National University, Daegu 41566, Korea

*Department of Biology, Kyungpook National University, Daegu 41566, Korea

Freshwater biological resources are important for advancing the bioindustry, and genetic information is
essential for their effective utilization. We applied genotyping-by-sequencing (GBS) to Alnus hirsuta
(Turcz. ex Spach) Rupr. to investigate population genetic diversity and structure and to develop
population-discriminatory genetic markers. Six populations (CJ, GJ, GR, JJ, JR, and YY) were analyzed
using genome-wide variants, and population structure was assessed using AMOVA, pairwise FST, PCA,
and STRUCTURE. Across populations, the genetic diversity and Across populations, the number of
alleles (Na) ranged from 1.8048 to 1.9420, and Shannon’s information index (I) ranged from 0.3768 to
0.4102. Nucleotide diversity (n) ranged from 0.2835 to 0.3233, with the highest value in the JR
population. Observed heterozygosity (Ho) ranged from 0.2227 to 0.2711, and expected heterozygosity
(He) ranged from 0.2428 to 0.2616. The inbreeding coefficient (FIS) ranged from -0.104 to 0.1487.
AMOVA showed that most genetic variation occurred within populations (94.95%), with a smaller
proportion among populations (5.05%) (p < 0.001). Pairwise FST values were low (0.0085-0.0249)
across all comparisons. In the PCA, PC1 and PC2 explained 31.4% and 2.1% of the variation,
respectively. Most individuals were concentrated near the center along PC1, with a few separated along
this axis. Some individuals from the YY population showed relatively higher values along PC2.
STRUCTURE analysis showed the lowest cross-entropy values at K = 2-3, and individuals displayed
mixed genetic compositions rather than clear clustering. Overall, genetic variation in 4. hirsuta was
largely contained within populations, with low differentiation among populations. From the GBS data,
indel regions were extracted, and 30 homozygous molecular markers were selected, providing a basis for
population identification and genetic authentication of freshwater plant bioresources.

[This research was funded by the Korea Environment Industry & Technology Institue (KEITI) under the
Minster of Environment of the Republic of Korea (grant number 2021003420003), which contributes to
multi-minsterial national biological research resources. |

*(Corresponding author) yschoo@knu.ac.kr, Tel: +82-52-950-5346

2026 et=AEAEStE &
TISR17 | AlTh, RtEAZ 2| 7ER| Mot =



34

7=

20261 St=XtEAESE| EAE
I

HIEQIME MAHIE(Viola raddeana Regel) SA2 I5H ZApdor &
o £

ol dd*, 471, °ol=%

FUSER AU

AdAH % (Viola raddeana Regel)2 A|H|ZIH(Violaceae)ol| £ot= o2 dolE22 BFH7 o=
GO AHE Folch. Fuel A 4710t AR AL AARORE elAjol, 53, Yo BEet
ot shlo] Hgstr] 42 S50 2ol A AAstH £7]%= of 2] 7i7F Rojuh 24 A 22 5~6dof A
& metdl 2oz ss Qulis AT 6-7%0] ok ARAHIZE o Ak 57 2ol ol 2
A AR 2, B e 572 AR Qlof AA) gh= A EE 915 F(CR)o| sttt o]
o & A+te= “*@‘%C’J KA B L £210] 22 dto} 2 AT AR} 2 AL erAEl IR} she), AR L 2}
A& 5 AE2AA = AL 58 717 2o thE dolgd B4, Fgo] Aol njAle dFe &
Kstofet. AW 3714 22A(100250/500ppm)e] AR F AL SEEF/EF) B 4744 L= 27
(30/20°C,25/15%C,20/10°C,15/10°C)S| A 227] 1241 ZH(12417F 9/ 12417k 01%) ujoFateiet. dholat 7%
£ S E 371A] ZA(T ER AR A EHElo| ENPALE 4:2:2:2/5:2:1:1/3:1:3:2) 1} Yo & A EZ EoF &
= AL, 32 9 FFoll Al AAHIZE A2 Blaskih. & Aol A AAH|SE SAE Al utskey
S WOLRE AT Ak, 05| WOHEE 6%2 thée 5N shiteh ¥kl 32} wol 2091 $48
GA 500ppm A 2] & 85271 A2 5281 5] 15/10C Bl-& 2 70||A] Woa|7] 742, Hf 92%2] dol-&-&
LrEfi o] tztof W]sf Wroleo] ulp- F7lskATh Holet Al E B wdklle Wl o Weol, 43 &7

Zol, 9 A4S BT 23 g AN A £ A G AAsHATE Fol B2 AR

.

L

120000l 45z €1 /1% 6000 < el o ot 2] el 2 0 A ol B
7| BEAE AR A S A ASe] B B 9 B o] B8 5 gt )% RS
AZE A0 B,
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MELIR [Sageretia thea (Osbeck) M.C. Johnst.]2| 2o} &
NZ 270] M2 21 SAIE Y 27
ANA', £430°, 3P, £3F°, £33, F3P+

‘YA LY ARG AL I AT A, HAATY, AT, A A ATAL G A

1

Development of Optimized Propagation Techniques for Sageretia thea
(Osbeck) M.C. Johnst. under Germination and Cutting Conditions

Min Ji Kwon', Yonghwan Son’, Hui-Yeong Jeong’, Ho-Jun Son’,
Jeong Ho Song’, and Dae Hui Jeong’*

'Post-Master’s Degree Researcher, Postdoc, *Researcher, ‘Senior Researcher, Forest Medicinal

Resources Research Center, National Institute of Forest Science, Yeongju 36040, Korea

-

T= s [Sageretia thea (Osbeck) M.C.Johnst.]9] 54 SAIAA S Y3 A WolEA
A9 AZAREAA A S BRUIEA R g
U 57 2RSS Segon, LY £ Hohe g 245} 4

W 243} A S AR 35(GA, IBA, AA)] 3t 5= A2 A S 2Ash o,
A}, 37 S EEREL A0 548+ 0.6%0] 0, wo} 240) S 1570] 1 obg 100% b
o HH, Abe SRollA A4k 66.7 £ 2.4%= WHE0] 947513 o1, A4 A ol= 7~9 enol| A 40.0
+4.0%, A4 2782 6~7 mol| 4] 50.0 £ 4.0%E HEg&o] 7P A ERIE It 18l AlE83 244

GA; 1,000 ng/Lol 4 617+ 13.1%¢] 282 958 S 4L trehiich, whehd), £ A AT 4%
WS A0 R 0] do 24 WAL 24L& FHFORM, T o] 77} 2 HFURY th

A A S AA A A FAL I3 ZARE AFD 5 U A0 BoE,

[ = =AY

Lok

9 (AU 5:FP0802-2023-01-2026) A P02 o]206jx] AR oo ZAI=
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Application Evaluation of Prediction Model for Flowering date of

Rhododendron mucronulatum Turcz. Using Long-Term Observations

Sung-Tae Yu, Byung-Do Kim, Hyeon-Ho Park, Jin-Yeong Baek, and Myung-Hoon Yi*

Daegu Arboretum

H A= g3 A ¢l B & A= Y (Rhododendron mucronulatum Turcz.)2] 7)|SHA] 7| & of|=35}7]

T4 Aol St Ao AEAAA = @D sH g 1t
2 Y7 A7|2)E EHRE olgde]ol B=7AF+4(IBMET)
AEALRYE AT A D EF ol o3t o4 ol Hatol
AF= AR ol 22 7|52 % 5T, A2 7282 101.89% UEyTh &, FHj A
YRHFE 7|E2% 5CE Chill DayE F3A|A 101.800] =g dt= EA7F GG~ He A Lol A W]
A F A A~ 7| 7H7hA] 9] grolw, WA HA A Y-S 71 02 JHEFd7tA] 101.980] 7)) a3t
7heg o 2 vEstTh 7S} glolE & 2011dRE 202537H4] 714 Sl gt AeAd R o 7hst
A&5US Bl Aut, AA| 73t e) Afol= 7144 2R Y H$- 7.73YU 2ol & Helow, A=A
AW O] 7 4.674 2 Afo|F Ko, AA| FE T4t Agef= BEALRZE L Astdo] o 243
< g1ttt

X
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T

s
(Hm
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ol (L
)
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[ A= TS 7158 HF M AEE B A SR A o] ofsf o] Foix] A= ofof 4
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Climatic Conditions during Seed Maturation Influence Seed Vigor and

Dormancy Responses in Potentilla anemonifolia Lehm.

Byung Jun Park, Jeong Won Yoon, Nuree Na, Seungju Jo, Eun Bin Cha,
Ho Jun Joh, Beom Kyun Park, and Yong-Chan Cho*

DMZ Forest Biological Resources Research Division, Korea National Arboretum, Yanggu 24564, Korea

H A= 2022 HE 2025 71A] AJALE 7V R U= (Potentilla anemonifolia Lehm.) A5 thAFS
=, Q7 A= 7F 7% 2ol 7t FAF FEj A E4, E}Eﬁ 2 5 Bhgol M A= gk wAsH o 7RI
=< A A 9] 22 Aol Apeh= of g Ao &2 F&2 o 5717 Sl ol Al ARttt #=o)= 20~
60 cm o], & 5~7Hof Ao £ 1]-L-11, 6~ 7$J°ﬂ TAE Btk Ao AR TAF= 20T
A FUsHA Ak, A A T do] 3 Yn|, HE 5, doks B o 5 A (GPDeF 22
of A& EH st E3 AJ%7](6~8%) 7Rt E S} *Z} S5 AABE] vlaLskqlnt. 202432 4
&7] b0l 7MY = em(24.9C), 49 ¥ WEAdol A YUBHth siY dx TR 4ol
(0:60-+0.04 mm), 1151041 +0.04 mm), TF0.092 @l 4 7P e G wie. 2] 23 ol

£-2 2022 40%, 2023151_ 44%, 2024 11%, 2025 26%= ZFzF eSO o, HFolA] = 2] 4~(GPI) 9 A
202430 AA 3] 7H45Hth GAs(Gibberellin) 1,000 ug /mix| 2] AT}, E2H= 20229 97%, 20234
100%, 20248 25% I 20254 87%z 7|2 Hrol&o] u]3l| =LA Z7}ske] FHo| 46} o} 7|7} =0
HUJYE Bt ¥, 2024 FAb= Wolgo| th & 04501] |3l Holgo] W2 of BER o,
ghel et 7hadt A0 Uehdeh oleld Ak B4 A47] B0 e W 4 WE Ao FA U
2 Ashatol 7l N 9 BB 2T 4 UL AAT ThA £2 Buk ozt mAle] 4%
P 2A1S B9) 34 B4 Wol] €elg Weks] e Wart gk weks,

[ A= KNA 2-46-23-42] 2] lo] oJ3f o] Fo]xl At ofof ZHALEH YT ]
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200H| =3t&-(Chrysanthemum L.)2| S8 ZAH|Y Ut H|W

o4, WA

FEojst Agae

Comparison of Tissue Culture Responses among Diploid Species of
Chrysanthemum L.

Su Min Lee and Jung Sung Kim*

Graduated Student and Professor, Department of Forest Sciences, Chungbuk National University,
Chungju-si 28644, Korea

23L& (Chrysanthemum L)L 7]12 WA 427} 97o] 0 o] v} A|(2n=2x=18)F-E] 108]#|(2n=10x=90)
A o HSAS EASe Soh Aol B3 Rekko] &5t AHT(Chrysanthemum
morifolium Ramat.}& 714 Q7] Sle B A& 5 stz =4 A llA 2 HSa AHAIskL ¢
o} AF7HA Al o] 28 2 FALS QA M EH o8 Loht Al o] S| ik vt ol
AL ® £w7 29 Lol Auut Zh ol F ket Al WA o] A S s Ak ] el thefet Al
) Q0] 5-E] 1 9Ieh. e, o] helol AMISYL Qi S5 Chrysanthemaum L)) 75 B42)-of
SHA18H 7A7] 8ol B, 2Aujof B A7) vl ARl Agolck vz 2 7 F
ol ASh= AR Chrysanthemum  boreale (Makino) Makino), 7=+5-2|(Chrysanthemum indicum
complex), 7-8 Z5-2|(Chrysanthemum zawadskii complex) % 2H| 4| & AT O 2 Fof k2 22| a &
2 U ARl AS SR AT A2 AR E AFCAS JE 2 $77)%, CBNU202SLM-0093),
A=(E Z3A] $ebd, CBNU2025LM-0075), FAZX(FE JE+ SAAE, CBNU2025LM-0081)E
AF25HITE MS 72 7] 5.0 & NAA 1.0mg/Lo} BA 2.0mg/LE 715150 (Sjahril et al., 2016), .9
WS 913 PPM 5.0mg/LE Helahic. AL HEe] BAG 330 HlaR ushgou, 2 e
390 Saelgict. ololS o galol els B4 ALz BEE S A3k A $ BE0IA 100%
Ol AHiA FAAES BEch 28y, A2 JAES AHE 90.48%, =+ 91.67%, -4 % 80.56%%, 8%
oA tha A vpebtth s W Alx 4 S e, AR, A SO0 E whEdA AP Qe 2
AFAIE A Boh4o] S by HET FH S04 A RET §8 9 9 7|2 ARE
284 = & Aol

[ AT HR@SE W PSS READ) A0 R AFATAH] A UL ol S A7,
(RS-2020-NR054718, RS-2026-25477323)]
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Effect of Controlled Release Fertilizer Composition on Growth and
Photosynthetic Performance of Acclimatized Pteris multifida Plantlets

Jiwon Lim', Ji Chang Kim', and Bo-Kook Jang’**
'Graduate Student, and *Assistant Professor, Divison of Horticulture and Plant Medicine,

Sunchon National University, Suncheon 57922, Korea

3Department of Horticulture, Sunchon National University, Suncheon 57922, Korea

1 QA $EA BR | 240) B0 1e(Preris multfida Poir) 8H5.9) Aol v A G 73
ShaLa} ek olet. 1B Al 71U WAL Bl AL the 8k ol RE ol g AEs} $AE Se
28] e o Ajste] ALgshit. Aol ALEE Sote] 27] A% EAS 2SO, o] F 24 S

gask Al 71HA] 4aA vH]|® AN-P-K-MgO0=14-14-14-1.5), B(N-P-K-Mg0=22.5-10-10-1), C(N-P-K-
Mg0=28.5-7-7-0.7)5 48t o = A 2|5} qlth. th2H(FA 272t A2l +-9] 75 3 A& 54 2AFSkL
A2 BOIP) 2HL Bo) B4 SHE BHGAT. w3hLe] 27] 4% 24 2h, 298 260
mm, G5 3.67], G 20.4 mm, GA 20.0 mm, AAEQ] AA|FET} AXFLS 22} 0.076, 0.021 go]H
Aspie] AAFI AAFS 220,175, 0029 g0 2 Liebgeh. He] 7 thzo] vjs) A0z el
o] 22 4, 45 1501, 1% 20, ol 3o, A AHRe ASHLS] AFEE 217} 180} 120, 2415
o] 2t7} 4ol 30 o0 2 JHel o|S WALk, Tet Hel T - G2l ol LhEhbA] okt
ok AE43(SPAD) A2t & BF C7F 247} 50.75, 49.39% 7P & AatE Hylon 7t
9.062. = A2|Fto] Blsl AA3| Weth FF4 FF(0JIP) 54 23 =79 Fv/Fm g2 0.69% 2.1
Qe TE 0.75-0829] WU e AYHO R AelTe) FPY B80| ST AR Uehlel,
Pi_Abs®} ETo/RC= tztof| H|s A 2|47t S71ohe BaFE Bon 1 5 Pi Abs= #{ 2]+ B} C7t
247 4,03, 37622 3 1S HHLP DIORCE ol vlsh 4277} gadhe AFE Kk o
et A0S Hote o A2t F ollg A o]§ A&o]| FFEIL oflJA| &4do] HaE Ao E HrkE
1 F A=At B7F 7 E0kTE wekA 4aA v R Ale et AS 9 3R as el 344
ol Y= HeEhH, 71W §1AS Fol AAbE B9 ae] o ofd B o3t A &ad HRE A5t
L o] gt HE ASH) A3k ol it
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In vitro Initiation and Callus Induction from Different
Explant Types of Insulin Plant

Ji Chang Kim', Jiwon Lim', Hoy-Taek Kim’, and Bo-Kook Jang™**

'Graduate Student, *Assistant Professor, Divison of Horticulture and Plant Medicine, Sunchon
National University, Suncheon 57922, Korea
*Assistant Professor, *Professor, Department of Horticulture, Sunchon National University,
Suncheon 57922, Korea

E(Chamaecostus cuspidatus(Nees & Mart.) C.D.Specht & D.W.Stev.)+= THAAY 2 E 2]
iz o] iztol A Gt A5 E T AE o8 AleR g AREE o] gtk dlad =
A0 8 7S o] 83 YUHAS s, ol FA vt =eal Mt Al Fofst
S 53 &4 F4] 7l g9ol asith mebA 2 dits et SHEY &4 7Y
E 2 205 ] 93k 7|2 AR A S E S e EWNEE 2% Aofd g
Aot 2, 91} uhy] §-91E5 MS(Murashige & Skoog) HiA|of| 2]/4f5}of 45= %
FAES A 2o 2o e ot AEA9 9, rhd, A7 9 He
HAAAE Qa2 AYA $EE AT MS B Ao A= A A](1.0 mg- L PPM)Z} 2.0 mg-L
2,4-DE 1308 H7}5tal, BAPY £ %E 025 mg'L'9 0.5 mg' L' & Gajste] AeA o E =
doteleh. A2 vief 450 & 2F Aot AEE B fFeas AT 2ouieF A3, vid B9l
LHE 16.7%, Y& 50.0%, Al FHE 36.1%=2 £ALE o] 7| o] A5A oz =QlEQlct v, of &7
9= A Wshyh beEhA] kot 2ojujoke] AlRRe Bt Aga f= A 0.5 mgL!
BAP A 219 S =82 9 AHA 75.0%, ult] 66.7%, A7t 33.3%, ¥ 0%2 UEt, 0.25 mg-L”
BAP A2 = 9 41.7%, vtt] 44.4%, A7F 22.2%, B2] 0%2 SRl ct AufA o & olad ZHE9)
7IW =9 A4 B9l nidE ddEw, YA fE dA oA A4E BAP $= 27 B5 13} v
AUAZRE 538 o7 A A S frstgint £ A= 335 et SNE Y 7S &8 o)A
AtcbE AR 7T FAEA A SA A9 7|2 AR E E8E AR 7|t Hr)

[o] AT AR S REAR)S] AU FEATATEY] 4 UG Mo} S35 ATA(RS-2024-
00354362).]
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2| o HMZ Qlst @SAE (Lychnis fulgens Fisch.)2]
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Determination of Optimal Shading Conditions for Lychnis fulgens Fisch.

for Ex situ Conservation

Jeong Won Yoon, Seungju Jo, Ho Jun Joh, Nuree Na, Byung Jun Park,
Eun Bin Cha, Yong-Chan Cho, and Beom Kyun Park*

DMZ Forest Biological Resources Research Division, Korea National Arboretum, Yanggu 24564, Korea

Hetoll = ®2E51A] 9= A5 H(Caryophyllaceae) o] F A A1&¢1 D8R (Lychnis fulgens Fisch.)9]
HAE Qe A S 2o gk A 4lo] Fasiet. & A= A Fdel Fa% 9%
& o of 2ASE P AL A5 vhe-S vl wsto] @A) 9] BS99t 2| A oFH
Bhe}, H A130 20201 8Y 242 DMZAY AR £52] AR oA Z3st g%
2% DMZAAY A o] agato] oF 3707 SA17] AA WA E AHgste], 7
o 14947 9 219717 1037 A& AAIsHITH AY A= 0|52 Hd ZpguhE o]-8-5tof 2
E Yl 7} (0%, 50%, 75%, 95%)S oA RHEo 2 AAIRt & JH(AFH), 71 [QHAT A5
(LMA), T/R ratio] 2 A 2)(Xth FA=& Fv/Fm, H|333Fe14 3 F4E NPQ, FE3H LSP, A&
AQY, HFHEE Pimax, 7| FAELE gs, Eo|-88E WUE, S4HE E) F4Y vh-5-5 A2 674
AR F 240AE S35t A SHolA A2 ZF 75%2F 95% 4 wokth 75 SHlA,
LMAS} TRE2 0% A 71 =4 ety 3 2E A B 9] A4S Heloh A SHolA|, Fv/Fm
2 0%0l1 4] 0.752 7H Wekal, NPQ& 33 2404 1.66 2.2 95% x}3gof| H|8|| 124% =4t} LSP=
A 2] 7k 2po]7F ¢191 a1, AQY S} Pnmax+= 2Hg 2704 §-2J5H A =34t} gs€t WUE= 95%01 4 7H =
Aem, Mg 2= FR/EdEE WUE, gs, E BF ANk o g woprh, $ohA o ® g 4
F 270N 2AEYA WS Helow, AFE oA WA 718-E Yo wheb g5
50% o)/ AR 2ol A B W FH k= Ao Agsieh. 7] Mt FHoFe 4= Sl Hi W WA
A5 BHHS el 2 A S 2 7dof gk ke A+L7) E 8 si

[ A= KNA 1-2-42-22-29) 2] lo] of3f o] Fo)3] A2 ofof] ZAL=H Y T ]

*(Corresponding author) kashpbk@korea.kr, Tel: +82-033-480-3041
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Mg AHT HTE AMASe| BT} B ok
‘Seoul’ A|HO| Egt=l AMHAIZS S ZHOZ

o|A's, AR, AP, wER!, o|gsy
WEAEY ARATI AT, AR A E ATY, AR ARdTa By

Status and Use of Native Plants Associated with Seoul: Focus on
Species Bearing the Toponym ‘Seoul’

I-Jin Choi'*, Hyun-Kyung Kim', Dong-Hee Seo”, Hye-Min Park', and Wan-Hee Lee’
'Researcher, Seoul Botanic Park, Plant Management & Research Division, Seoul 07789, Korea
’Future Han River Headquarters Natural Restoration Division, Seoul 04770, Korea
3Manag,er, Seoul Botanic Park, Plant Management & Research Division, Seoul 07789, Korea
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Comparative Morphological and Anatomical Studies of Trichosanthes

kirilowii var. kirilowii and T. kirilowii var. japonica (Cucurbitaceae)

Heewon Ji' and Jun-Ho Song”*

'Graduate student and *Professor, Department of Biology, Chungbuk National University,
Cheongju 28644, Korea

The genus Trichosanthes L. is the largest in the family Cucurbitaceae, comprising approximately 100
species. In Korea, three taxa, 7. kirilowii var. kirilowii, T. kirilowii var. japonica, and T. cucumeroides,
are currently recognized. Among these, T. kirilowii var. kirilowii and T. kirilowii var. japonica are
morphologically similar, and their taxonomic delimitation remains controversial. Notably, T. kirilowii
var. kirilowii is listed in the Korean Pharmacopeia (KP), whereas T. kirilowii var. japonica is not. This
study aims to investigate the morphological and anatomical differences within the 7. kirilowii complex
and to clarify its taxonomic circumscription. In terms of external morphology, leaf shape and lenticel
development on the root surface differed within the complex. Furthermore, the two taxa can be
effectively distinguished by anatomical characteristics, particularly leaf epidermal cell size, mesophyll
cell density, and starch granule density in the root parenchyma. These morphological and anatomical
features are valuable for distinguishing the two taxa, including in processed medicinal materials
(Trichosanthis Radix). Moreover, we propose that 7. kirilowii var. japonica should be treated as an
independent species, 7. japonica based on these results. Further studies are needed to provide additional
taxonomic evidence supporting the recognition of these two taxa at the species level.

[This research was supported by a grant from the Global Learning & Academic Research Institute for
Master’s and PhD students, and Postdocs (LAMP) Program of the National Research Foundation of
Korea (NRF) grant funded by the Ministry of Education (No. RS-2024-00445180).]

*(Corresponding author) jhsong@chungbuk.ac.kr, Tel: +82-43-261-2298
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Floristic study and Distribution of Medicinal Plants Resource in the
Yonggwolsan Mountain Area (Jeonbuk-do, Sunchang-gun)

Heewon Ji', Yeonchan Kang', Yujin Jeon', and Jun-Ho Song®*

'Graduate student and *Professor, Department of Biology, Chungbuk National University,
Cheongju 28644, Korea

SULH646 m)S AHEHAA S 3 2o] X3, W& Sl Qhuto] 1FEl Abglo] F Aol
911, 0|2 uhe} Bl A(3HE )] 24T o] Ik ofig AR <ls) FAAT T o) wo]

WA, ST Ao0) 87 ATt A4 oFS A LA RO AL At SelEm gk olo] £ ATE &
AR Tio] ANHAQ] ABARS sorsha, kg AU B HE WBS FHA 0 2Abste] B KL
220 3 el Wk YL I 2A s AR shek 2 A 2025 SUE OWIHA 5 63
of AA FYEYO, 4B BES BN FUT FARED B RS g2 SYSTE. 24}
A3}, §HA 0‘1‘4101]/\1 Shels FEAE2 1081, 235* 3315 5O, 26, 2508, T 364
olgith. ZAEY Ul BES7] SFA(AIB)FLE BIEA ggron], A PA Tt S4AES
oRE WEHE Atme aAte), ‘éib}‘j(*‘xﬂ), SubR(a) 5 SR R 155U Bk 5
ot tol SelEIglE). EE SAABE AR, Bol, 4 5 5 51 uFtel SelEg o, Yeg
e oA ERL S E, TFE Aol SATF 5 4% R0l ZARSIT B, £ 2o U] 4
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[This work was supported by a grant from the National Institute of Ecology (NIE), funded by the
Ministry of Climate, Energy and Environment (MCEE) of the Republic of Korea (NIE-A-2026-01).]
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Effects of Cold-moist Stratification on Dormancy Breaking and
Germination Characteristics of Gondalbi (Ligularia stenocephala
(Maxim.) Matsum. & Koidz.) Seeds

Song Yee Lee'*, Song Hee Ahn', Young Min Choi', Hee Kyung Song',
Chan Ho Kang’, and Ju Hee Kim®

'Researcher and “Senior Researcher, Plant Resources Research Institute, Jeonbuk State Agricultural

Research and Extension Services, Namwon 55720, Korea

This study was conducted to determine the optimal cold-moist stratification conditions for breaking
physiological dormancy and achieving uniform seedling production in Gondalbi(Ligularia stenocephala
(Maxim.) Matsum. & Koidz.) seeds. Although dormancy in Gondalbi seeds is naturally alleviated by the
low-temperature and moist conditions of winter, artificial pretreatment is required in commercial
cultivation to reduce germination variability. For cold-moist stratification, seeds were placed on
moistened paper towels and sealed in plastic zipper bags to maintain humidity. Stratification was
performed at 0, 4, and 12°C for 5, 10, 15, and 20 days, after which germination characteristics were
evaluated. The results showed that stratification at 4°C for 15 days produced the most favorable
outcomes, yielding the highest percent germination (PG), germination energy (GE), germination rate
(GR), germination performance index (GPI) and the lowest mean germination time (MGT), while also
ensuring high germination synchrony and consequently more uniform early seedling development.
Extending the treatment beyond 15 days at 4°C and 12°C induced premature germination during
stratification, leading to variability in seedling age and non-uniform seedling growth. Therefore, the
optimal pretreatment for improving germination performance and efficient seedling production of
Gondalbi is cold-moist stratification at 4°C for 15 days. These findings can provide fundamental data for
establishing stable production systems for high-quality gondalbi seedlings.

*(Corresponding author) song0922@korea.kr, Tel: +82-63-290-6304
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Assessment of Cold Tolerance in Native Garden Plants Using
Electrolyte Leakage Method

Seungju Jo, Byung Jun Park, Jeong Won Yoon, Ho Jun Joh, Eun Bin Cha,
Nuree Na, and Kyung Mi Lee*

DMZ Forest Biological Resources Research Division, Korea National Arboretum,
Yanggu 24564, Korea
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Effects of Soil Disinfestation on Fusarium Suppression and Yield of

Rehmannia glutinosa Under Continuous Cropping Conditions

Eun Suk Lee'*, Chang Su Kim', Hyun Soo Jung',
Jung Hyun Yoo', and Ju Hee Kim’

'Researcher and “Senior Researcher, Resource Plant Research Institute, Jeonbuk State Agricultural

Research and Extension Services, Jinan 55440, Korea

Rehmannia glutinosa is a representative medicinal crop that is highly susceptible to continuous
cropping obstacles. Although the exact cause of this phenomenon has not been fully elucidated, an
increase in the density of Fusarium spp. in the soil is considered a major contributing factor. As a result,
farmers are required to secure new cultivation sites each year, leading to instability in the production
system. Therefore, this study was conducted to evaluate the effects of chemical fumigants (dazomet
(granular), metam sodium, and dimethyl disulfide (liquid)) and solarization on the suppression of
Fusarium density, as well as on the growth and yield of R. glutinosa under greenhouse continuous
cropping conditions. The experiment was carried out using soil from a rain-shelter greenhouse in Jinan,
Jeonbuk Province, where continuous cropping had been practiced for two years. For metam sodium and
dimethyl disulfide (liquid), and solarization treatments, the soil was treated after sufficient irrigation
followed by greenhouse sealing, whereas dazomet (granular) was applied without prior irrigation and the
greenhouse was subsequently sealed. Soil disinfestation was conducted from June to August 2024, and its
effectiveness was evaluated after transplanting in 2025. The results showed that the density of Fusarium
spp. in the soil was markedly reduced to approximately 0.1% in all treatments after disinfestation.
Although the pathogen density slightly increased after transplanting, it remained lower than the
pre-treatment level. In particular, F. oxysporum and F. solani, major pathogens of R. glutinosa, were
rarely detected in the dazomet (granular)-treated plots even after transplanting, indicating strong pathogen
suppression. The emergence rate after transplanting did not differ significantly among treatments;
however, the untreated control showed a lower emergence rate (approximately 96%) compared with the
disinfested treatments (approximately 99%). Furthermore, mortality in the untreated control increased
sharply after September, indicating severe damage caused by continuous cropping. Root rot incidence
was high in the untreated control (57.3%), whereas it was markedly reduced to 0.3-7.1% in the soil
disinfestation treatments. Yield was highest in the solarization treatment (1,722.2 kg/10a); however, its
application is limited to midsummer. In contrast, dazomet (granular) showed slightly lower yield than
solarization but exhibited strong pathogen suppression, low root rot incidence, and stable yield
performance, suggesting its high potential for application in year-round production systems.

*(Corresponding author) es10014@korea.kr, Tel: +82-63-290-6343
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Effects of Container Volume on Growth and Root Development
Characteristics of Rhus chinensis Mill. Seedlings

Da Som Kim, Hyeok Lee, Da Seul Jeong, Min Jung Kong, and Jae Sun Yi*

Ecological Forest Restoration Office, Backdudaegan National Arboretum, Bonghwa-gun 2160-53,
Republic of Korea

Rhus chinensis Mill. is a deciduous small tree widely distributed across Korea, well adapted to dry,
sunny conditions, and suitable for vegetation restoration on degraded slopes due to its cold tolerance.
Recently, this species has been widely utilized in ecological restoration as a restoration species. However,
optimal nursery practices particularly appropriate container size for efficient seedling production remain
poorly understood. This study evaluated the effects of container volume on seedling growth and root
development to provide baseline data for seedling specification standardization. Seedlings were grown in
6-, 12-, and 15-cell plug trays for 12 weeks. Growth traits (height, root collar diameter, H/D ratio) dry
weight of individual plant parts(leaves, shoot, and root), and the top to root(T/R) ratio were measured,
and relative growth rates were analyzed over time. Root collar diameter increased with container volume,
indicating enhanced radial growth in larger containers. Relative height growth was initially higher in
6-cell trays but slowed after 3 weeks, while smaller containers showed steadier growth through 12 weeks.
Dry weight and T/R ratio also differed among treatments, with the 15-cell tray showing the lowest T/R
ratio (1.65). The seedling quality index (SQI) was highest in 6-cell trays (4.13), followed by 12-cell
(2.22) and 15-cell trays (1.70), indicating that larger container volumes improve overall seedling balance
and quality. These findings provide essential data for optimizing container selection and improving
economic efficiency in large scale restoration programs.

Key words: Rhus chinensis, Container Volume. Seedling growth, Ecological restoration

*(Corresponding author) aerides@koagi.or.kr, Tel: +82-54-679-2711
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Comparison of Photomorphogenesis of Korean Wormwood (Artemisia
indica Willd.) According to Light Quality Conditions

Eun Bin Cha'?, Byung Jun Park’, Seungju Jo', Jea Hwan Lee™, Samuel Lee??,

Jeong Geun Lee™”, and Sang Yong Nam™*

'DMZ Forest Biological Resources Research Division, Korea National Arboretum, Yanggu 24564, Korea
*Natural Science Research Institute, Sahmyook University, Seoul 01795, Korea

3 Department of Environmental Horticulture, Sahmyook University, Seoul 01795, Korea

AlgoA FREEHFE v 1 o] FERE Ao|E Hols AR dTA loy &(drtemisia
indica Willd.)ol| A &] £74 14 ol Ql FFEHF A W 2ol it Bl E FhotH 7] of |
ok wEba] 2 Ats &9 F 8 9 FH| Holol thiek 7|2 AR E AlgstalAl AP E it A 9
Z7E Al e S R (AAM, A, A LED) 9 ohal 7o) B @ (E et 9 2100K, 3000K,
4100K, 6500K 9] WA LED)2] oJg 71| 34 24-& #-gof A= a1, £450] Fef & 23} FA-S 4
ST 1 A}, 222 3000K(0.047)1 4100K(0.044) B8 A8 LEDOJ| A] =2 Al &= (compactness) & X 117,
AZ7E A A LED(1.18cm)ol| A 7H4 Wekar, X e LED(1.78cm)ol| A 71 =LA Uttt 4=
3000K WA LED(21.117f)ell A 7H Eekar, B4 LED(14.4570)0ll A 71 42 =& et it 99
= 7V eFA Yrehd 3000K #iA} LEDE: A)| )5}l 2 Aol & Kol 2] ¢ttt 91 9] FejollA= A4
I} A0 LEDOA] 41 Zo]7} Z7sh= Ao] Brelw et Az Q] 7% Hebd LED(20.89cm?)o) A 7}
2} =0F 0 i 4100K(14.25cm?) 1} 6500K(14.60cm?) WA LEDo||A] Atz o & o 2k velyict g3
(lobe)2] £3} J = = LEDO|A] B2 A5 o= H3}H=%lal, 4100K WA LEDo| A} ¢F2 A &0 2 &
shejo] 29| Qlo] wak=| it vhd, FHA ] ek I 9 HF9] vl&2 A FYu|gk 2po] 7}
THEHE| A] ohgket. A H A A (epinasty) < w417 A}, HE A tol| A Al = ek 7hE Bkl A T &
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Effect of Seaweed-based Liquid-fertilizer Application on Growth of
Mustard Greens, Brassica juncea (L.) Czemn.

Kyung-Nam Lee' and Chang-Hyu Bae®**

'MS Course Student and *Professor, Department of Smart Agriculture, Graduate School,
Sunchon National University, Suncheon 57922, Korea
*Professor, Department of Agricultural Life Sciences, Sunchon National University,
Suncheon 57922, Korea
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Current status and Problems of Plants that can be Manufactured as

Flower Tea among Food Ingredients Certified by the Ministry of Food
and Drug Safety in Korea

Suk-Keun Park*, Kyung-Bin Kim, Mi-Suk Kim, Kyoung-Nam Shin,
Dul-Ja Nam, Ji-Yun Lim, Jeong-Mi Park

Co. Korea Flower Tea Association
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A Study on the Research of Ecological Environment and Herb Plants
In Wonju Herb Farm

Suk-Keun Park*, Kalra Choi

Co. Korea Flower Tea Association
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A Study on the High Loss Rate of Relocation and Environmental

Changes in Cymbidium goeringii

Suk-Keun Park*

Co. Korea Flower Tea Association
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Anti-Melanogenic Effect of Resolvin D5 via Modulation of the
ROS/p38/B-Catenin/MITF/Tyrosinase Axis

Bo Hee Seo', Jeong Won Choi’, Hyeok Jin Choi', So Jung Park', Gyeong Eun Im',
Ha Eun Kim®, Sechul Hong®*, and Jin Boo Jeong’*

!'Graduate student, “Post-doc, 3Undergraduate student and *Professor, Department of Forest Science,
Gyeongkuk National University, Andong 36729, Korea
“Test Analysis Research Center, Gumi Electronics & Information Technology Research Institute,
Gumi 39171, Korea

Excessive melanin production contributes to various hyperpigmentation disorders such as melasma,
solar lentigines, and post-inflammatory hyperpigmentation, which can negatively affect both aesthetic
appearance and quality of life. In search of safer and mechanism-driven depigmenting agents, we
investigated the effects of Resolvin D5 (RVD5) in q-MSH-stimulated B16F10 melanoma cells. RVD5
significantly reduced both extracellular and intracellular melanin levels without compromising cell
viability. Mechanistically, RVDS5 suppressed tyrosinase expression and activity, along with
downregulation of upstream regulators MITF and (3-catenin. RVD5 also inhibited the phosphorylation of
MAPKSs, particularly p38, which was identified as a key mediator of melanin output. In parallel, RVDS
displayed antioxidant properties by dose-dependently reducing intracellular ROS levels. The ROS
scavenger NAC mimicked the effects of RVDS5, further supporting a ROS-dependent signaling
mechanism. Overall, our findings demonstrate that RVDS5 attenuates melanogenesis through combined
antioxidant action and inhibition of the ROS/p38/B-catenin/MITF/tyrosinase axis, highlighting its
potential as a safe and targeted anti-melanogenic agent.

[This work was supported by the Basic Science Research Program of the National Research Foundation
of Korea (NRF) and funded by the Ministry of Education (NRF-2018R1A6A1A03024862), the R&D
Program for Forest Science Technology (Project No. RS-2024-00405196) provided by the Korea Forest
Service (Korea Forestry Promotion Institute), and the Korea Institute of Planning and Evaluation for
Technology in Food, Agriculture and Forestry (Grant No. RS-2024-00398879) of the Ministry of
Agriculture, Food, and Rural Affairs, Republic of Korea.]
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Immunostimulatory Effects of Sambucus racemosa subsp. pendula Fruit
Extract via the TLR4-ROS-JNK/NF-xB Axis in RAW264.7
Macrophages

Gyeong Eun Im', Jeong Won Choi’, Hyeok Jin Choi', So Jung Park', Bo Hee Seo',
Ha Eun Kinm®, Sechul Hong®*, and Jin Boo Jeong’*

'Graduate student, “Post-doc, 3'Undergraduate student and °*Professor, Department of Forest Science,
Gyeongkuk National University, Andong 36729, Korea
*Test Analysis Research Center, Gumi Electronics & Information Technology Research Institute,
Gumi 39171, Korea

This study investigated the immunostimulatory effects of SRF in RAW264.7 macrophages. SRF
enhanced NO production, iNOS expression, cytokine secretion (IL-1f, IL-6, TNF-0)), and phagocytic
activity without affecting cell viability. Mechanistically, SRF-induced macrophage activation was
abrogated by a TLR4 inhibitor but not by a TLR2 inhibitor, indicating TLR4 dependence. Furthermore,
JNK and NF-xB signaling pathways were activated by SRF in a TLR4-dependent manner, as shown by
inhibitor studies and phosphorylation analysis. SRF also increased intracellular ROS levels via TLR4,
and ROS inhibition suppressed SRF-induced JNK and NF-xB activation and subsequent NO production.
These findings suggest that SRF activates macrophages through the TLR4-ROS-JNK/NF-xB axis.

[This work was supported by the Basic Science Research Program of the National Research Foundation
of Korea (NRF) and funded by the Ministry of Education (NRF-2018R1A6A1A03024862), the R&D
Program for Forest Science Technology (Project No. RS-2024-00405196) provided by the Korea Forest
Service (Korea Forestry Promotion Institute). ]

*(Corresponding author) jjb0403@gknu.ac.kr, Tel: +82-54-820-7757
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Laetiporus sulphureus Mycelial Extract Promotes Melanogenesis through
p38 MAPK-Dependent Regulation of the B-Catenin/MITF/Tyrosinase
Axis and Rho GTPases

Ha Eun Kim', Jeong Won Choi’, Hyeok Jin Choi’, So Jung Park’, Gyeong Eun Im’,
Bo Hee Seo®, Sechul Hong*, and Jin Boo Jeong™*

1Undergraduate student, “Post-doc, *Graduate student and *Professor, Department of Forest Science,
Gyeongkuk National University, Andong 36729, Korea
*Test Analysis Research Center, Gumi Electronics & Information Technology Research Institute,
Gumi 39171, Korea

Laetiporus sulphureus mycelial extract (LSM) has shown potential as a pigmentation modulator. This
study investigated the effects of LSM on melanogenesis in B16F10 cells. LSM significantly increased
both extracellular and intracellular melanin content. It also upregulated tyrosinase protein expression and
activity, along with MITF and f-catenin levels. LSM activated ERK1/2, p38, and JNK phosphorylation;
however, only p38 inhibition suppressed LSM-induced melanin synthesis and the expression of
melanogenesis-related proteins. Moreover, LSM increased the protein levels of Rho family GTPases
(Cdc42, Racl, RhoA), which was also blocked by p38 inhibition. These findings suggest that LSM
promotes melanogenesis through p38 MAPK-dependent activation of f-catenin/MITF/tyrosinase axis and
Rho GTPases, highlighting its potential as a natural pigmentation enhancer.

[This work was supported by the Basic Science Research Program of the National Research Foundation
of Korea (NRF) and funded by the Ministry of Education (NRF-2018R1A6A1A03024862), the R&D
Program for Forest Science Technology (Project No. RS-2024-00405196) provided by the Korea Forest

Service (Korea Forestry Promotion Institute). ]
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Correlation Analysis Between Growth Characteristics and
Climato-edaphic Factors of Angelica gigas Nakai in Cultivation Sites

Yonghwan Son', Min Ji Kwon’, Hui-Yeong Jeong', Ho-Jun Son’,

Jeong Ho Song’, and Dae Hui Jeong’*

'Postdoc, *Post-Master’s Degree Researcher, 3Researcher, *Senior Researcher, Forest Medicinal

Resources Research Center, National Institute of Forest Science, Yeongju 36040, Korea
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Prediction of Marker Compounds and Identification of
Optimal Ecological Conditions for Angelica gigas Nakai Using
Machine Learming and Genetic Algorithm

Yonghwan Son', Min Ji Kwon?, Hui-Yeong Jeongl, Ho-Jun Son’,

Jeong Ho Song’, and Dae Hui Jeong’*

'Postdoc, *Post-Master’s Degree Researcher, Researcher and “Senior Researcher, Forest Medicinal

Resources Research Center, National Institute of Forest Science, Yeongju 36040, Korea
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Marker-Based Standardization of Lagerstroemia indica L. from

Namwon for Use as a Functional Raw Material

Yuna Park, Chan Mi Park, Gun Su Cha, Beom Seok Lee, and Jihyo Kim*
Institute of Natural Bio Industry for Namwon, Namwon-si, 55801, Korea

g U-(Lagerstroemia indica L.)= F-*ZH(Lythraceae)o]| k= Wit de] B85 AEA
HoA|qk 2| 3Hike} 2 39 T thefRt el e o] HALE WA AFY A 2§ 7R 7 SRk Qo 1
L ARR], Alg F9 9 A7) Fofl e i 24 Y & He A= 4HE A A= S8 SlojA =23t A
graclo A3ttt 2 Ao = T A e o, £ 2 7 E e R wlE3etE 332
LC-MS/MS 7]9ho.2 e 248k 3 5918 slisslehs ehre vlmalgich. 1 23, ol A Ellagic
acid, Rutin, Quercetin, 220]| A+ Ellagic acid, Gallic acid, Rutin, 7} %] o] 4]+= Ellagic acid, Quinic acid,
Gallic acid <= © = A& 9rfo| =4 Uepsth E3), #HE5315E 335 5 wia U o, 2, 9 7HA] #4919
A 0.1mg/g ©]& HE% 52 Ellagic acid, Gallic acid, Rutin, Quercetin, Quinic acid, Astragalin,
Chlorogenic acid, Catechin 2! Hyperoside 52 3Z313t 3 1152 A FAESE AASIGTH AR E A3
Qe 1SS 7208 £ 7](Y 6-8¢Y, £ 7-8¢, 71HA] 5-8Y)0]l & A& HIZHE H]usto] F9E X
A A 7E BSOS B4 A 115 AR RS 5 FF2 d2 6%, 279 =8 A 7P &9
th 92 6 43 A 89 TH] A HAE F FHeFo] oF 20% =39toH, 71 % Rutin?} Keampferol> 64 ||
A 8E = 45 [ou|sHA| Hadts FeS Both £ 79 2 A 84 tiH] A& F ool of
30% £9E2 1, 7 % Rutin® 89 o] 790] 12.3) 5.2 FohS Uehyich, vhd 71419] 29 QAR 3

10 20pA)7]0] meh BAM O felujg AolE Rolor), HubHel gek 50 wop AW A
2 AgHel Ao BebEch oye] Ak el MiEUT AR FAVE 9ok AEA R} 2]
7ol 79k AR EET 71ES AASHE 72422 B4 4 3,

1:]01‘ rlO

[This work was supported by the Technology development Program(RS-2024-00444450) funded by the
Ministry of SMEs and Startups(MSS, Korea).]
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Effects of Temperature Treatment During Sclerotium Formation in
Greenhouse Box Cultivation of Wolfiporia cocos

Hyun Soo Jung'*, Chang Su Kim', Eun Suk Lee',
Jung Hyun Yoo', and Ju Hee Kim’

'Researcher and “Senior Researcher, Resource Plant Research Institute, Jeonbuk State Agricultural

Research and Extension Services, Jinan 55440, Korea

WolfiPoria cocos has high potential as a natural food material due to its excellent anticancer,
antioxidant, and skin anti-aging effects; however, more than 90% of its supply currently depends on
imports. Existing artificial cultivation methods for WolfiPoria cocos are difficult to manage, while field
cultivation presents challenges such as difficulty in site selection, high labor requirements, and
contamination by foreign materials. Therefore, there is a need to develop cultivation techniques for
securing industrial raw materials of WolfiPoria cocos. In a previous study, box cultivation in a
greenhouse was attempted, and a growth medium with superior yield was selected (composition: 50%
peatmoss + 50% perlite). Since sclerotium formation is a critical factor affecting yield, this study was
conducted to determine the optimal temperature conditions during this stage. WolfiPoria cocos mycelia
were inoculated on June 11, 2025, and cultivated in boxes in a greenhouse. During the late August period
when sclerotia were forming (August 22, 2025), the crop was subjected to two temperature treatments: @O
fluctuating temperature conditions (alternating daily between 25°C and 15°C) and @ constant
temperature conditions (22°C), each for 20, 30, or 40 days, after which it was returned to the greenhouse
and grown until harvest on June 5, 2026. The results showed that the highest yield, 603kg/10a, was
obtained from the 25~15°C fluctuating temperature treatment for 40 days; however, this was not
statistically different from the 22°C for 20 days treatment or from cultivation under greenhouse
conditions without additional temperature treatment. In conclusion, when cultivating WolfiPoria cocos in
boxes in a greenhouse, it appears possible to achieve yields comparable to those obtained under
fluctuating temperature treatment even without applying separate temperature control during the
sclerotium formation stage.

*(Corresponding author) hsjung95@korea.kr, Tel: +82-63-290-6342
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Anti-inflammatory Effect of Cinnamomum zeylanicum
Methanol Extract in Raw264.7 Cells

Ji-Won Park'?, Ok-kyoung Kwon®, Seung-Ho Kim*, Jung-Hee Kim®, Jin-Hyub Paik’,

1,24

Sangho Choi’, Kyung-Seop Ahn’, and Jae-Hyoung Joo

'Division of Bioresource Development, Honam National Institute of Biological Resources
(HNIBR), Mokpo 58762, Korea
?Advanced Research Center for Island Wildlife Biomaterials, Honam National Institute of
Biological Resources (HNIBR), Mokpo 58762, Korea
Natural Medicine Research Center, Korea Research Institute of Bioscience and Biotechnology,
Chungbuk 28116, Korea
“College of Life Sciences and Biotechnology, Korea University, Seoul 02841, Korea

*International Biological Material Research Center, Korea Research Institute of Bioscience and

Biotechnology, 111 Gwahangno, Yuseong-gu, Daejeon 305-806, Korea

Cinnamon has been reported to exert diverse biological activities. In the present study, the
anti-inflammatory effects of Cinnamomum zeylanicum were investigated using a macrophage-mediated
inflammatory model. NF-xB signaling activity was evaluated by Western blot analysis and semi-quantitative
RT-PCR, while cytokine production was quantified using ELISA in RAW 264.7 macrophages. Our
results demonstrated that treatment with the methanol extract of Cinnamomum zeylanicum (CZME)
markedly suppressed the production and expression of inflammatory mediators, including nitrite,
prostaglandin Es (PGEy), interleukin (IL)-6, IL-8, and tumor necrosis factor (TNF)-q. Furthermore, CZME
significantly attenuated NF-xB activation, as well as the expression of its downstream target genes, such as
inducible nitric oxide synthase (iNOS) and cyclooxygenase-2 (COX-2), in a dose-dependent manner.
Mechanistically, these inhibitory effects were associated with the suppression of p65 subunit
phosphorylation and its subsequent nuclear translocation. Collectively, these findings indicate that the
anti-inflammatory activity of CZME is mediated, at least in part, through the inhibition of the NF-xB
signaling pathway, thereby highlighting its potential as a therapeutic agent for inflammatory diseases.

Key words: anti-inflammatory, Cinnamomum zeylanicum, Raw264.7, prostaglandin E2, nitrite

[This work was supported by the National Research Foundation of Korea (NRF) grant funded by the
Korea government (MSIT) (RS-2025-00523419). This work was supported by the Honam National
Institute of Biological Resources (HNIBR) through Project, funded by Korea Ministry of Environment
(MOE)(grant number HNIBR2026-B-1-12).]
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Evaluation of Antioxidant and Anti-inflammatory Activities of
Five Phedimus Species Native to Korea

Yuyeong Kim'?, Hamin Lee'?, Junwoo Bae'?, Danyoung Kim'?, Chaeyeon An'?,
Seung Youn Lee’, and Ju-Sung Cho'**

'Division of Animal, Horticultural and Food Sciences, Chungbuk National University, Cheongju 28644, Korea
“Brain Korea 21 Center for Smart GreenBio Convergence and Sustainable Regional Development,
Chungbuk National University, Cheongju 28644, Korea
*Division of Smart Horticultural Science, Gyeongkuk National University, Andong 36729, Korea
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Screening of PGPR Isolates for Plant Growth-Promoting Traits in

Cucumis sativus L.

Mi Hee Kim, Ui-Lim Choi, Hyeonbin Kim, Dong-Uk Shin, and Gun Woong Lee*

Jeonju AgroBio-Materials Institute, Future Agriculture Team

Plant growth-promoting rhizobacteria (PGPR) are known to enhance plant growth through various
biochemical and physiological mechanisms. this study aimed to screen and select PGPR strains with
superior plant growth-promoting traits prior to application in Cucumis sativus L. A total of 18 bacterial
isolates were evaluated for key functional traits, including indole-3-acetic acid (IAA) production,
siderophore production, and phosphate solubilization activity. Signifcat variation was observed among
isolates. AP268 exhibited the highest IAA production, followed by AP76 and AP70, indicating strong
auxin-producing potential. Strong siderophore activity was detected in AP256, AP264, AP268, E681,
EXTN-1, and IN973a. In addition, AP70, AP162, AP177, AP182, and AP266 showed relatively high
phosphate solubilization activity. Several strains demonstrated multi trait functionality across these
categories. Overall, selected PGPR strains showed strong potential as bio-inoculants for improving
cucumber growth. Further plant-based validation is required to confirm their efficacy and to elucidate the
underlying mechanisms of PGPR-mediated growth promotion.

[“This work was supported by Korea Institute of Planning and Evaluation for Technology in Food,
Agriculture and Forestry(IPET) and Korea Smart Farm R&D Foundation(KosFarm) through Smart Farm
Innovation Technology Development Program, funded by Ministry of Agriculture, Food and Rural
AffairscMAFRA) and Ministry of Science and ICT(MSIT), Rural Development Administration(RDA)
(RS-2025-02307062).]
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Comparative Evaluation of Antioxidant Activities and Phytochemical
Contents in Different Organs of Hemisteptia lyrata Bunge

Seong-U Ju, Ginna Lisseth Gamboa Barreto, and Young-Hwa Kang*

Department of Horticultural Sciences, College of Agriculture & Life Sciences, Kyungpook
National University, Daegu, 41566, Republic of Korea.

The objective of this study was to evaluate and compare the antioxidant potentials of various plant
organs (leaves, stems, roots, and flowers) of Hemisteptia lyrata Bunge, a traditional medicinal herb. The
antioxidant activities were assessed using 1,1-diphenyl-2-picrylhydrazyl (DPPH) and 2,2'-azino-bis
(3-ethylbenzothiazoline-6-sulfonic acid) (ABTS) radical scavenging assays. Additionally, the total
phenolic content (TPC) and total flavonoid content (TFC) were determined to correlate phytochemical
constituents with antioxidant efficacy. The results demonstrated significant variations in antioxidant
capacity depending on the plant parts. The flower exhibited the highest radical scavenging activity,
with 77% values at 200 ug/mL for for ABTS, with 55% values at 200 ug/mL for DPPH respectively.
This superior activity was closely associated with the highest levels of TPC and TFC found in the same
organ. In contrast, the leave or stem showed relatively lower antioxidant activities and phenolic
concentrations. A strong positive correlation was observed between the total phenolic/flavonoid contents
and the radical scavenging abilities, suggesting that these secondary metabolites are the primary
contributors to the antioxidant properties of H. /yrata. In conclusion, the flower of H. [yrata represents a
potent source of natural antioxidants. These findings provide a scientific basis for the selective utilization
of specific plant organs in the development of functional food ingredients and therapeutic agents.

Key words: Hemisteptia lyrata, Antioxidant activity, Functional compounds, Plant organs
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The 2025 Registered Trademark Patents Trend for Flower Tea in Korea

Suk-Keun Park*, Kyung-Bin Kim, Kyoung-Nam Shin, Dul-Ja Nam,
Ji-Yun Lim, and Jeong-Mi Park

Co. Korea Flower Tea Association
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Effect of LED Wavelength of the Hemp Sprout (Cannabis sativa 1.)
Growth and Secondary Metabolites

Min Woo Nam', Jae Young Park', Ju Ryoun Soh', Dong Keun Kim’
Suk Kyu Kim®, and Jong-Sik Jin***
1LED—Agn'-bio Fusion Technology Research Center, Jeonbuk National University, Iksan 54596, Korea

2Departmen‘[ of Oriental Medicine Resources, Jeonbuk National University, Iksan 54596, Korea
3Jinseed Co. Ltd. R&D Center, Iksan 54630, Korea
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Development of Mass Production Technology for Hemp Sprout Using
Mesh-net Germination Trays and Overhead Spraying Systems

Jae Young Park', Min Woo Nam', Ju-Ryoun Soh', Dong Keun Kim’,
Suk Kyu Kim®, and Jong-Sik Jin***
1LED—Agn'-bio Fusion Technology Research Center, Jeonbuk National University, Iksan 54596, Korea
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Current Trends in New Crop Variety Breeding and the
Role of RDA Genebank

Hyeon Park, Hee-Jong Woo, Ho Cheol Ko, Yu Na Kang,
Young-ah Jeon*, and Dong Su Yu*
National Institute of Agricultural Sciences, RDA, Wanju 55365, Korea

As the global food crisis intensifies due to rapid climate change and population growth, securing
genetic diversity and developing innovative varieties have become more critical than ever. In South
Korea, the Korea Seed & Variety Service (KSVS) reported that 14,284 varieties were applied for or
registered between 1998 and 2025, while the Rural Development Administration (RDA) accounted for
2,907 varieties. Depending on their research classification, these developed varieties are deposited at the
RDA Genebank (https://genebank.rda.go.kr). Since its designation as the dedicated institution for new
variety management in 2014, the Genebank has retrospectively registered a total of 1,083 accessions
developed by the RDA, covering records from 2010 to 2025 alongside their physical samples. By crop
category, these include 554 horticultural crops, 440 food crops, 72 special-purpose crops, and 17 others
(forage crops). A topic modeling analysis using nouns extracted from breeding lineages, key
morphological traits, distinctness from existing varieties, uniformity, and stability revealed 17 distinct
topics. These findings indicate that breeding efforts have focused on fruit appearance, growth
characteristics, morphology, and the production of functional substances. Such trends suggest that variety
development has been strategically driven by the goals of increasing crop productivity and creating
economic added value. These insights into development trends will facilitate the acquisition of genetic
resources essential for future breeding and provide comprehensive trait information. Ultimately, this
research is expected to contribute to enhancing the development of new varieties for future food security,
sustainable food sources, and high-value crop discovery.

[This study was carried out with the support of “Functional genetic diversity analysis of genetic resources
and development of digital platform (Project No. PJ017566)”, National Institute of Agricultural Sciences,
Rural Development Administration, Republic of Korea]
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SNP-Based Population Structure and Breeding Potential of Landraces,
Weedy Rice, and Wild Rice

Hyeon Park'T, Sang-Ho Chu”, Hee-Jong Woo!, Ho Cheol Ko', Young-ah Jeon',
Yuna Kang', Yong-Jin Park’*, and Dong Su Yu'*

"National Institute of Agricultural Sciences, RDA, Wanju 55365, Korea
2Department of Plant Resources, Kongju National University, Yesan 32439, Korea

Rice (Oryza sativa L.) is one of the most important staple crops worldwide, and the development of
high-yielding cultivars with strong environmental adaptability is required to cope with rapidly changing
environmental conditions. The evaluation of diverse genetic resources, including weedy rice, landraces,
and wild species, is therefore essential for identifying new breeding materials. In this study, genetic
diversity and breeding potential were evaluated using 21,538 SNP markers in 1,090 rice accessions
conserved at the RDA Genebank (www.genebank.rda.go.kr). Genetic diversity analysis showed that
MAF, He, and PIC were relatively higher on chromosome 11, whereas observed heterozygosity (Ho)
showed relatively higher values on chromosome 4. Admixture and Principal coordinates analysis (PCoA)
revealed clear genetic differentiation among landrace, weedy, and wild rice populations. Furthermore, Fst
analysis indicated that the weedy rice population collected in South Korea exhibited higher genetic
differentiation from other populations, suggesting that this population possesses a relatively independent
genetic structure. To identify accessions with genetic backgrounds similar to existing cultivars, IBS
analysis was conducted, which showed an average IBS of 90.4%. Landrace accessions were
predominantly detected in six cultivars, whereas weedy rice accessions were predominantly detected in
three cultivars. These selected landrace and weedy rice accessions showed similar genetic backgrounds
with the corresponding cultivars and may serve as potential breeding materials for future cultivar
improvement. Overall, this study quantified the genetic diversity and population structure of rice genetic
resources and identified potential breeding candidates, providing a foundation for the development of
cultivars adapted to changing environmental conditions.

[This study was carried out with the support of “Functional genetic diversity analysis of genetic resources
and development of digital platform (Project No. PJO17566)”, National Institute of Agricultural Sciences,
Rural Development Administration, Republic of Korea]
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Investigation of Variety-specific Responses to the Development of
Internal Rot Symptoms in Kimchi Cabbage under
Dry Greenhouse Cultivation Environments
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Morphological Variation and Trait Relationships Underlying Phenotypic

Diversity in Parsley (Petroselinum crispum) Germplasm

Suyun Moon', Yoon-Jung Leé?, Seong-Hoon Kim’, Dae-Won Ki', Bum-Soo Hahn®,
Aejin Hwang’, Hyeonseok Oh*, and Young-Wang Na’*

"Post-doc, *Researcher, and *Senior Researcher, National Agrobiodiversity Center, National Institute

of Agricultural Sciences, Rural Development Administration, Jeonju 54874, Korea

Parsley (Petroselinum crispum), a biennial herb of the Apiaceae family, is widely cultivated for its
aromatic foliage and primarily utilized in culinary and medicinal contexts. Despite its economic and
functional importance, comprehensive phenotypic evaluations of large-scale parsley germplasm
collections remain limited. This study investigated 241 parsley accessions conserved in the National
Agrobiodiversity Center to characterize phenotypic variation and trait relationships using six qualitative
and seven quantitative traits. Qualitative assessment revealed that most accessions exhibited non-curled
leaves (95.85%), along with medium levels of leaf density and greenness, while accessions with high
scent intensity were relatively rare. Quantitative traits showed substantial variation, particularly in leaf
number and petiole length, indicating considerable diversity in plant architecture. Significant positive
correlations were observed among leaf size-related traits, most notably between leaf length and the
distance between leaflets (r = 0.83), whereas petiole thickness exhibited weak or negative correlations
with most traits, suggesting that petiole thickness is a relatively independent trait from other
morphological characteristics. Principal component analysis (PCA) distinctly separated curly- and
flat-leaf-type accessions along the first principal component. However, as classification was based solely
on leaf morphology, root parsley type accessions could not be independently evaluated. In addition,
accessions with very dense leaves tended to exhibit reduced leaf size traits but greater petiole thickness,
and variation associated with leaf scent intensity was more consistently reflected in petiole-related traits
than in leaf morphology. These findings provide a comprehensive phenotypic framework for parsley
germplasm characterization and offer trait-based insights to support selection strategies in parsley
breeding programs.

Key words: Parsley germplasm, phenotypic diversity, trait correlation, leaf morphology, multivariate
analysis

[This study was supported by 2026 the RDA Fellowship Program and, the Research Program for
Agricultural Science and Technology Development (Project No. PJ01672202) of Rural Development

Administration. ]
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An Comparative Analysis of High-temperature Tolerance Between

Cnidium officinale and Ligusticum chuanxiong

Hui Yeong Jeong'?, Yong Hwan Son', Young Hyeon Kim', Min Ji Kwon',
Jun Won Kang®, and Ho Jun Son'*

'Forest Medicinal Resources Research Center, NIFoS, Yeongju 36040, Korea
*Department of Forestry, School of Forest Sciences and Landscape Architecture, Kyungpook
National University, Daegu 41566, Korea

In this study, in vitro plantlets of Ligusticum chuanxiong (L. chuanxiong) and Cnidium officinale (C.
officinale) were used to simultaneously compare growth characteristics from acclimatization to harvest
and to evaluate heat stress tolerance under high temperature treatment. In the growth comparison, L.
chuanxiong exhibited greater plant height, fewer leaves, and a higher number of fine roots than C.
officinale. Under heat stress conditions, growth characteristics were assessed before treatment and after
the recovery period. L. chuanxiong showed a lower rate of change in plant height and produced more
newly formed roots than C. officinale, indicating enhanced tolerance to high temperature. qRT-PCR
analysis revealed that L. chuanxiong exhibited higher expression levels of heat shock protein genes
compared to C. officinale, with catalase showing significantly greater expression. In contrast, C.
officinale displayed lower catalase expression than the control throughout the heat treatment period. For
cysteine protease, expression was detected in L. chuanxiong after 3 hours of heat treatment, whereas no
expression was observed in C. officinale during the entire treatment period. Taken together, these results
indicate that although L. chuanxiong may have slightly lower yield than C. officinale, it exhibits superior
heat tolerance. Therefore, L. chuanxiong is suggested as a suitable crop for climate change adaptation and
provides foundational data for comparative studies on growth and abiotic stress tolerance.
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Selection Strategy of Restoration Materials for Picea jezoensis
Based on Spatial Genetic Structure

Han-Na Seo and Hyo-In Lim*

Forest Bioinfomation Division, National Institute of Forest Science, Suwon 16631, Korea
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Growth Response of Hovenia dulcis Plantation Trees to
Weeding Timing and Weeding Frequency
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Transcriptomic Analysis of Pinus densiflora Seeds under
High-Temperature Stress
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Effects of an Eco-Friendly Multifunctional Fire Retardant on Pinus
densiflora and Salix spp. Seedlings
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