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Evaluation of Honey Production of Rhus chinensis, Lespedeza bicolor,
and Amorpha fruticosa for Ecological Restoration

Hyun-Jun Kim, Ji-Min Park, Sang-Jae Won and Sung-Joon Na*

Special Forest Resources Division, National Institute of Forest Science, Suwon 16631, Republic of Korea

This study assessed the honey plant potential by analyzing the nectar volume, and sugar
content in the floral nectar of Rhus chinensis, Lespedeza bicolor, and Amorpha fruticosa, three
species commonly used for ecological restoration in Korea. Regarding the flowering periods,
R. chinensis bloomed for 37 days, from August 25 to September 30; L. bicolor for 34 days, from
June 1 to July 4; and A. fruticosa for 24 days, from May 8 to June 1. The variations in flowering
periods among these species may facilitate a continuous supply of nectar resources, thereby
extending their availability period. The amount of nectar secreted per flower was 0.12+0.01 pL
for female and 0.14£0.04 pL for male in R. chinensis, 0.10£0.02 pL for L. bicolor, and 0.14%0.02 L
for A. fruticosa. All three species secreted nectar for two days. The sugar content per flower was
0.05%0.00 mg for female and 0.07£0.00 mg for male of R. chinensis, 0.05%+0.00 mg for L. bicolor,
and 0.07£0.01 mg for A. fruticosa. Considering flower abundance and growth characteristics,
the estimated honey production was approximately 29.2 kg/ha for female and 61.3kg/ha for male
of R. chinensis, 9.8 kg/ha for L. bicolor, and 145.3 kg/ha for A. fruticosa. These findings indicate
that R. chinensis, L. bicolor, and A. fruticosa possess nectar producing potential and could serve
as valuable nectar sources in addition to their current role in ecological restoration efforts.

LGWLGER  Apiculture, Honey plants, Honey yield, Nectar secretion, Sugar content

M B 7} HEEA] SeHEE]OJoF RHTh(Na et al., 2023).
S FEArG ] FRE AWEd st 20119
U AE (Honey plant)2 SHd (Nectar) ¥} SH (Pollen) 17 94504 20208 29 94T 2 10W3F 152% F7HA

5= Aitoto] B 5 sHE/fAte] o Holzkdog W Bl 22 7T 175% SRR M AE YA
o]-45= A1Zo|t}(Kim and Lee, 1989). QFEAIAL W9l 2 5007~20114 25+ SAENA 2016~20204 15 3HE
Aol el 5 5O WolA g AFIL, BHe o 052 AAUTHEUFIAER, 2022). ]2 F
YLPAZY] FES Fe WAl 23l T glen, W FEATES wfRet EE AT Aateo] Wi 7
AGE B AS, WAAE AA-BElE Bo) FEAE P Holk AL A Fd PSS obUE
2 A= Fxo|t} uEbA e o] FRE Shfistr] 9 (Robinia pseudoacacia)®] A& H A4 T4 o471 &
SfA= EEO] HolzpdQl WAEe] tigh B W A of oot Aale]A otsl = rokst 9lolo] Hakd o 2 zhe
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3 dvlolm, £5] WA % thePye] we Zo] 2
Hle 2 ZEE T It (Park ef al., 2025b).
ojet &2 =l Faitde ZAHES sHEst] fIsiA
thRt Yz o] 2t A Sjjof digt 2471 57t
T TH(Kim er al., 2022b). ©|9}F HE], WA <] o
A FHE Yo r 79 AR oM 35S Tl &
A S Eole dl XA ¢, e A4
ekS gttt (Carter et al., 2006; Nepi,
2014). AF7H] BiE Ul 994E2 625508 S}l
1A 7H(Kim and Lee, 1989; Jang, 2008), WY1 22] 7}
2] B7FE S0l AAA E S AT A= of7kA
WU, B (Ligustrum japonicum), YN (Viburnum
odoratissimum var. awabuki), TN\ (Tilia amurensis), 2
A4 (Aesculus turbinata) 5 V5 55 25IHKim er
al.,2022b; Na et al., 2025; Park et al., 2025a). = A A
Tt FUSF (Rhus chinensis), 2| (Lespedeza bicolor),
ZABRE (Amorpha fruticosa)= WEAEZ2 IS
L, olo] tiet WAZEA] B At ARRE Aol

FUF+= 2157 (Anacardiaceae) ] &5H= ot B S
& A= sftarrt W Abxje] AeRiet, ofpw 1R ol
™, 22 8~9dof| M7HA] BollA] HiA o] A5 23 e o
o] FRATH(Kim and Kim, 2011). WA 5840 2 o]
e UE= Agstelen, driv dofl X S (2
Ah2 oF-8-0 2 AME-SFTH(Chung et al., 2017).

2] = F3} (Fabaceae)©ll &ot= THEO 2 H=of i
StH, 0] 1.5~3 m & At £2 7~8€o] A=
Folol A L2 2~7 cm®| F/g=Atol S o] /st
7F 2o FRth(Kim and Kim, 2011). F52 02 #2]2]
ofdd Yt dule Agor, E7]= AR, HHY, WAl
T 5 AEEFE WEE o olgstilon, AeEre A
Agorr FgE= 2JAN7F B2 UFOlth(Chung et
al.,2017).

ZAHRE = Fe]l &0k WRORE £0] 2~3m Hk
& 2, A=) & 7PgAE], ke B sk Ao
2 FRdth 22 5~690] o] 7~15em @] 4FEAE
off A& 2] et £UsHA o &t (Kim and
Kim, 2011). efe|ot#| o7 B 23552 d9R
¥ ] Mg EE2 HAE4o] Qe Ao gl
B} QIth(Kim er al., 2005).

A FUF A, SAERE = AHEY S5 ER

oZ nJ'IDI‘
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8Lt oM, T8 ok, LR AWt g 59| 4
E 9 HEZ| 9] by =3} nE-§ox o]gsto] 1A}
B 2 A 5E7], 29 QA &H 7)5 0] QItdi et al.,
2006; Kim et al., 2007). T3}, =312 E5-2 S8 4HH 9]
o] 24 Qlof Ay &
A2 AAE BE QIThH(Kim et

rp-
R}
1o
)
i
o,
)
ro
S
j‘g
rOIl rIO
N
N
or

al.,2007).

wetd, B Q7ML QS AE SaAEel Bt
ZAupe), el dpro s st 54, sfuele,
shig Rl g 2 Belazy 2 A
o BUHNE BIAGO T A SE R ol
2 AN g,

‘

o
T
EN
o W

1. 4% 5 oW 54 At

TS 20241 7 A 2 9] S
AAE 1071AE e = A% 9 e 54

AEjet ZAMREE 2024 S HAE SR A
AR () AFAAREA ] 3948 BES oA

% 9 et e 2A I,

A
o ohA 58 A5 2 F, A 1579 3
A=

SEGATh. ohek, 3bA U} Zo| 2]Hog FxshA] oh2
Aels M & 5 A AT WS A=
AREE] =2 TfEREO] 5% o AN2kRt Al71E Zhet AlF
A, F4 JhEHgol 30~70% FAE= Al71E st 24
71, %8 7NERgo] 95% ol/delH, ket Zo| e Ust
S AIAES Nst FRYR wobote] ZAREATH(Kim et al.,
2022b).
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SLIE, w2,

SHHIMEl] B Mare 5H

sks| 517] I R A7) o) o] sk 2 )
ALSIE ol gstel mi AL, WHZES He F
the W oAl AShE 2 dhgo. hgle] ehae 4

Astet. 2 A7 sk 19749} st 2948 T

)|
Slo] 9% (14: 00)77}?4 FAE S ST =N
s} 77 St A £ spueky} Azbd shysy] wfe
& ARSI, o) % st SAS S8l ZF A qt
ot 4 10071 o] £ tdem AMEeE”
et al., 2022a) % 1%5@4 S st

Hm

< 100 pL syringe’S
A& 915l 80% oNEHE (v/v) 1OHH e %
centrifugal filter®l] “g A5t Y

2
=

Hr

3. =il

oR
ot

o
1z

29 &S HPLC Ultimate 3000 (Dionex, Sunnyvale,
CA, USA)E ©]&oto] B3It Columne Aminex
87P (Bio-Rad, Hercules, CA, USA)E Ahgofto] 2B 2
L= 80°CE FAokTh. o542 32t S /TE °l§
olo] G4 0.5 mL/min 27422 BX45tH 29, Ri-
101 detector (Shodex, Tokyo, Japan)Z AESH T HEA|
of o]t QR IEM O 7 AAFSS] © M (Linear regression
equation, R>>0.999), EFE .0 2= 2t (Sucrose), E&
F(Glucose), I (Fructose) (Sigma-Aldrich, St. Louis,
MO, USA)E A8ttt

>
ri
of
*a
rs
do
rd
2
of

B TN 5

A & A4t (Honey production, g/tree)= &}

¥ (UL/flower), T 8FT 2 3 (ug/pL) 2
N8l (ea/tree)S B3l AFESlRon, Fr1d o=
dﬁg—o} 15% ]M—,q o] iokgq ohjrl— /1—1014
T A= 4r451o] Petanidou (2003)7} AIAISH honey
potential-= AT TS A of] T2 haT A H
25 AFESH] had FA1A & A4 (Honey yield; kg/
ha)y& FoH3l o H, BE At = Tefehe 919t SHibs
gkt

rfz
Oﬂ

|2k

_1

ofl M

é

2 omx rkopd

Honey production (g/tree) = Nectar volume (uL/flower)
X Free sugar content (ug/uL) X Number of flower (ea/tree)
X 1.15 (Honey potential)*

*Honey potential = sugar content : honey =85 : 100
(Petanidou, 2003)
Honey yield (kg/ha) = Honey production (g/tree)
X Number of trees (ea/ha)

5. 84 24

ZAME A= Bt + T} (means * standard devia-
tion, SD.) #CE ‘%E}‘iil, Ao A 242 SPsS
for Window ver. 26 (IBM, Armonk, NY, USA)E ©|-&5}%]
S5 19799 290 7 Sk, Belae Selg
W 9 2 b £ WS vwehnt,

DA7FA] B7HE flsto] HUHE, A, SAHEMAE 9

A R et S84S5 ZASEAT (Table 1). HUF o5
(IHekE, female tree) 1029 B $11+=32+1.1m, &Y

7839407 cm, T F220+04m 0™, 2 SHA
(772227} SHAHE & 42(26,321.3+8,861.67HE 7]
gho 2 Bt JhshEe AFER At 201,355.7+£56,876.8
Mol & fslshe Ao ® UEhEt ot FUE
(bfERE, male tree) 1022 Bt =1l= 33414 m, 7974
240+10cm, T 2 18407 mP o, 2 SpA
(10453709t ST 2 4=(24,583.3 + 18,006 .97H) = £
o NslERe AHESH AT} 255,663.2+ 129,667 4719
u-9= AR FAE A (Fig. 1A, B). wH7-2] i} 7]
72 8 25U E 9 30€7HA] oF 3743t sk,
Mot 27471 949 109 AT FUF 422 she
5L a2 570 et S0 R 7] HoflA 5
& 2EH[oFI). 9] 3hul= WHEShA] ool oF o]
=2 8l4& (Staminodes)©|™ A% 9] = 374

2 7)1 5o A ahd-S FH[sHIT

A 3020 B = 244+02m, 9 H-239+04
cm, FH Z2 09+03m¥ 2, £ 985.9.2+663.57
o] £& 1]-9= Ao 2 RISt (Fig. 1C, D). A2 74
S 71702 69 195 E 79 49714 oF 3447 Ajstslad
o, 7S A7) 6Y 27 AE A Ao 22 Fat

US|
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Table 1. Results of survey on the growth and flower characteristics of 3 honey plants

Rhus chinensis

Characteristics

Lespedeza bicolor

Amorpha fruticosa

Female Male
Growth characteristics (n>10)
Tree height (m) 32+1.1 33+14 24102 20102
Diameter at root collar (cm) 39+0.7 40x1.0 39+04 3.5+0.7
Crown diameter (m) 20+£04 1.8+£0.7 09103 0.7£0.1
Flower characteristics (n = 3)
Number of flower (ea/tree) 201,355.7+£56,876.8 255,663.2+129,667 4 985.9+663.5 10,839.0+3,875.2
- Number of inforescence per tree 7.7+£22 104+53 - 325+11.6
- Number of flower per inflorescence 26,321.3+8,861.6 24.,583.3+18,006.9 - 3332+555
Start date of flowering 8/25 6/1 5/8
Peak period of flowering 9/10 6/27 5/15
End data of flowering 9/30 7/4 6/1
Total flowering days 37 34 24

A B0 dut 9l St el HP 3} (Papilionaceous
corolla) &= 2P 5%0]11, 7] (Standard petal) THE
Shrtof] H]sff A, o (Wing petal)> URHA =2 8-Iut
(Keel petal) 0} Zhth, 8392 2o 2 i eat o
&8 2 HEShE e o), ) 71RolH sy

2u]7} ol 2ol At

ZARRE] 3022 Bt FAE 20£02m, S92 pl/flowerZ ot Al
35407 cm, 5T £ 0.7+0.1 moH, B} A NEFT 72T &F
(32.5£11.67N %}k AT £ 4(333.2+£55.57)E 7|5te

2 Rt ol AhEg A 10,839.0+3,875.2719] 2
& 19 Ao FIEth(Fig. 1E, ). SA8142] 9]

= Wt 242t A f-oleHA =
7} ol gt} o gt SRS o] galo] & sl
SRS AFESH A 70t 194 0.04 £0.00 mg/flower, 7H
3} 222} 0.05+0.00 mg/flower2 A= 0] 73} 2427}
FroJsHAl &S8kHt(p<0.001). HL
73} 1292} 0.14 £0.04 pL/flower, 7H3} 222} 0.07 £0.01
HIom(p<0.05), s W &
2 1Y} 497,73 +5.23 pg/ul, 24
A} 596.48 £36.10 pg/puL= N3} 242 el A f-o)obA =3k
tHp<001). Z shtd & 2k A5t 193} 0.07+
0.00 mg/flower, 7H2}F 2¥ 2} 0.04 +0.00 mg/flower= =

2l <

Seh(p<0.01). SPLEH]

felg

5 S3o] shupulae

Mot 717h2 58 8LREH 68 197kA] oF 2443t Zelst  AbE]o] ek 143 RooHAl w2 Ao =® SIE Y
AL, st 2471 59 159 Ak SAMAEE B (p<0.001).
TAEO] dubAQl 2 SxQl 7|9, out, 85wl Q= HUT 9, 20 PR, B98dd el o
Ak zto) 7 skt ol -g=wo] IglaL, 7] F, %= ohud freld a2 =0l &7 bt Ak
1717F e s AL /1o, et 71l o]F AEQ1 O|UR (Idesia polycarpa)= S~20] FEE T}
S 2H]7} o] ol Mtk SR, 29839 fEle o, = shid frElg &
o] =UTH(Kim et al., 2020). FIUF(Tetradium daniellii)
2. BESHE R RElz 2 L Spo] spuslge] Eorout, Thelgard feld 9
AHER7IE olgoto] et 19aket 2942e] 74 oF &2 ool w¥teH, = shud ReElY g
U= g g2y ek B9 A= Table 29 E . o] ztol7t YA (Kim et al., 2014). ¥4, Cucurbita
U G429 5}@%31%% NSt 194} 0.12+0.03 uL/ pepo, Eurya japonica, Euterpe precatoria~= 20| +ZH
flower, 7H2} 222} 0.12£0.01 pl/flower= 214 Q1 Z}o] of st uE fe ol wofsHl wote, 2

= 9lloH (p=0.689), 2}‘?:_1 U &899 7T oFF
2 192} 319.4246.79 pg/uL, 292} 414.86 +26.84 ug/ul
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2 &2} o]55h= AHEFo] SRIE ATt (Kiichmeister ef al.,

T T
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Fig. 1. Tree shape and floral characteristics of R. chinensis [A, B-1 (male flower), and B-2 (female flower)], L. bicolor (C, D), and A. fruticosa

(E,F).

Z

t

1997; Nepi and Pacini, 2001; Tsuji et al., 2020). ©]2I3F 35
H of- % 7t 34 B4 Aol SRuliziARe] Ak v
& Foh= 5718 A-$(co-evolutionary adaptation)
Antz A} uebs 2ol AJE9] o 42 511
=] FEHE Jhst AR s 2= 1A o
77} "ot

#a)e] shaEH|E 7|5} 192} 0.10+0.02 pL/flower,
A3F 2€2F 0.05+0.02 ul/flower2 FRAE] ) 0H (p <
0.01), 2Hd W ST Fold T 192 54054 +

13.19 pug/uL, 223} 544.91+10.30 pg/uL2 -2
ol AATH(p=0.643). SFLEH|F} ThogF
T g o]goto] £ s feld g ettt 2

03+

Nooofl 3
do ™=
o

3
3k, 7HF 1€92F 0.05 £0.00 mg/flower, 7§38t 2€2} 0
0.00 mg/flower= A= 0] 713} 24217} F-O)5HA] = Th
(p<0.001).

ZA A 9] shdEH|E 78t 194} 0.06+£0.01 uL/
flower, 7S} 222} 0.14 £0.02 uL/flower2 Q131 C
M (p<0.001), 3 S8 Fel FF2 193
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Table 2. The nectar volume, free sugar content, nectar sugar content of 3 honey plants

Nectar characteristics Day 1 Day 2 t-value p-value
R. chinensis (Female)
Nectar volume (uL/flower) 0.12+0.03 0.12+0.01 —-0.418 >0.05
Free sugar content (ug/pL) 31942+6.79 414.86+26.84 -7.031 <0.01
- Sucrose (ug/uL) 311.61+6.07 410.76 £20.30 —9.494 <0.001
- Glucose (pug/pL) 451%1.17 8.76 - -
- Fructose (ng/pL) 3.30+£0.14 3.56 - -
Nectar sugar content (mg/flower)* 0.04+0.00 0.05+0.00 —8.360 <0.001
R. chinensis (Male)
Nectar volume (puL/flower) 0.14+0.04 0.07+0.01 2492 <0.05
Free sugar content (ug/uL) 497.73+5.23 596.48 £36.10 —5.576 <0.01
- Sucrose (ug/pL) 484.93+5.09 593.27+36.58 —6.044 <0.01
- Glucose (ug/uL) 845+1.01 6.27 - -
- Fructose (ug/pL) 435+0.22 3.36 - -
Nectar sugar content (mg/flower) 0.07+0.00 0.04+0.00 16.966 <0.001
L. bicolor
Nectar volume (uL/flower) 0.10x£0.02 0.05+£0.02 3.800 <0.01
Free sugar content (ug/pL) 540.54£13.19 544.91+10.30 —0.487 >0.05
- Sucrose (ug/uL) 42436+9.82 409.57+8.10 2.182 >0.05
- Glucose (pg/uL) 62.29+1.85 7391+£091 —9.524 <0.001
- Fructose (ug/uL) 53.89+1.56 61.94+1.31 —7.446 <0.001
Nectar sugar content (mg/flower) 0.05+0.00 0.03+£0.00 34.010 <0.001
A. fruticosa
Nectar volume (uL/flower) 0.06+£0.01 0.14+0.02 —8.606 <0.001
Free sugar content (ug/ulL) 632.61£71.37 486.58 +£74.19 4.303 <0.01
- Sucrose (ug/pL) 471.89+52.01 363.48+59.52 4.126 <0.01
- Glucose (pg/uL) 77.01£9.15 59.12+9.93 4.005 <0.01
- Fructose (ug/uL) 83.71+11.36 63.98+10.26 3.958 <0.01
Nectar sugar content (mg/flower) 0.04+0.01 0.07+0.01 —5.141 <0.001
“Nectar volume (uL/flower) X Free sugar content (ug/uL)
632.61 +71.37 pg/uL, 2L 2t 486.58 £74.19 pg/uLE LHE} R P EH|EF(1.540.5~2.3+0.2 pL/flower)t H] g

Wk (p<0.01). 2HEE0[F G989 Fod dd=
o|-gsto] Z st o ete A= A, Jish 1
2}0.04 +0.01 mg/flower, 78+ 2€¥ 2} 0.07£0.01 mg/flower
T ZAEo] JiSt 2dA7E B 2 Ao R FIH I
(»p<0.001).

A=A 0] s RHEE 712, 5 5 714acl 9
off 7hAdo] 9loH, 5 U Th(family) WollA £ L2277
Afste et 220] F719F SFA e G of whet 2}o]
£ HQIt}(Jakobsen and Kristjansson, 1994; Burquez and
Corbet, 1998; Shinjushin, 2025). & ALo|A 4343t 22
oF ZA MR o ohdEHRe Z2 FIAES] oA
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=0 22 #Xl% HHTH(Park et al., 2025a). Shinjushin
(2025)2 FIAIES] UM T2 &t A& Alold
A5k, 212 (ring) - T (tube) - £5F (crescent) FEH =
2 7] o] wagttty B ustrt. o]t kAl Fe 2}

ol 29| 719 B glor], o] F4F UMl B

k=
H

Zo| T2 WA Bamsto] g st Bulsial,
o] 207l SElAlo] 2 T 54 71 Ro] FA W
A glo] shuliularo] ek skt theby ]

291 4, ZA)AE] B obMALRY 55 Shai)
o zpol= Afskr]o] 14 aQ1wEt ohjet o] 27] 9

SFUAS] g P 5 Fe S ARAE FFL W
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R. chinensis
(Male)

R. chinensis
(Female)

S/H ratio : 39.41+5.51

I Sucrose

000

S/H ratio : 42.66+10.60

Il Glucose

L. bicolor A. fruticosa

S/H ratio : 3.31+0.33 S/H ratio : 2.96+0.35

[ Fructose

Fig. 2. Sugar composition in collected floral nectar of 3 honey plants.

Table 3. Estimation of honey production considering the nectar and flowering charateristics from 3 honey plants.

R. chinensis

Nectar characteristics L. bicolor A. fruticosa
Female Male
Nectar sugar content (mg/flower) 0.04+0.00 0.07+£0.00 0.05+£0.00 0.07+0.00
Number of flower per tree 201,355.7+56,876.8 255,663.2+129,667 4 985.9+663.5 10,839.0+3,875.2
Estimated honey production (g/tree) 11.7(9.2~17.6) 19.9(5.7~32.5) 0.1(0.0~0.2) 0.9(0.3~1.6)
Number of plants per hectare 2,500 (2.0 X2.0m) 3,086(1.8X1.8m) 161,667 165,556
Estimated honey yield (kg/ha) 29.2(22.9~43.9) 61.3(17.7~100.2) 9.8(1.8~24.7) 145.3 (53.6~259.0)

shd Wl feEld 2482 E435E A3t 3 (sucro-
= 0.32%, BUSE &5

97.62+0.47%, M2] 76.68 £1.75%, ZAH8|IR2] 74.64 +

200%= 78 A vrebset. ebdol ote e 24
2 otz o 2 SFEu/| LEo] MG AFS F= =9

o gglor e Qltt. W ool w2 shEe =
= LR 2 HE 7H= SRS ] A Sshs W,
hexose (glucose, fructose) 0| =2 std2 nt2] 5 &

2 S8 AL SHRuitEe] HEshE Ao FeR
o}, T3t sucrose?} hexose W&l @t sucrose-dominant
(ratio > 1.0), sucrose-rich (0.5~1.0), hexose-rich (0.1~0.5),
hexose-dominant (ratio<0.1) 5 47 552 L&}t
(Baker and Baker, 1983; Cnaani e al., 2006). ¥ S7Lo]| 4]
e =5 sHUO| S/H ratio= HUF 4F 3941+
551, %Ur—t.’— T 42.66+10.60, A2 3.31£0.33 B A
H14E] 2.96+0.35% sucrose-dominant 55l £33t
(Fig. 2). Sucrose-dominant 55+ sucrose &g°] =2 &}
g ger o] oy ged Aok 4= F

o rlo

o°1‘

= 702 B35 v} ¢Jth(Baker and Baker, 1983; Nicolson
and Thornburg, 2007). b4 WAL ZA O] FHUR, 4
2], ZA A shE o] fajd 82 EH o WE) plko|
03%% Fol HFH o= Qd=F 7t 5ol 7194 A=
T

FE

3. FLIR, M2l, SHdIn2|e] FHAH B Hrz FH

U, AR, SRR o shd EATL et B4 o
goto] 2 & BAEES 5493 A7)+= Table 37+ 2t}
HUFO £ ohutd feld obd 9 2 JhekEE 0]-85
of B} & Pibgg A&t AT = 117 g, FFE
19.9 g0 & A4to] 7haeh 2 0 2 Yepyitt, Eah, -3 =
(& 2m, 5 1.8 m)S 1135t ha@d &F 2,500,

T 3,086t2 AAMIHIL Y FE, dFE 292
(22.9~43.9) kg, 5= 61.3 (17.7~100.2) kg @] & AJAto]
7Fsd Ao R FAET K9] 2 B A2 0.1 g
© 2 ha¥ 161,667 Ao (= = 0.9 m)
A2 B YatFo] 9.8 (1.8~24.7) kgL 2 FHlE Qo
A= 0.9 g0 2 & A4HE 165,556+2] ha'd

—_

—
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AHES (G 2 0.7m)E B0l 145.3 (53.6~259.0) kg2l
& A 4 Qe Ao s I

H el =5y o7 ey thoket A%
T80 A E BaF AtollA ofUbR 1254 kg/ha,

B 120.4 kg/ha, I 87.6 kg/ha, A4 71.8 kg/ha,
FEIF 41.6 kg/ha, OF7FAILT 24.9~31.9 kg/haZ B
I5FATH(Kim et al., 2022b; Na et al., 2025; Park e al.,
2025a). & AFHEER] FUHF A= AET, mUHE 5
T SRS fARE A & Baeks UEhie
o, ZAHHAE] = of LT, PR AR ATHE gl

sheirk. $UR, ZAEE] o] AR J)3 b= A o] g

il

=
T

T2 g5 2HFES AsHAY, 71E

TSR WUEoR A

if=)
e
N
o,
9,
N,
>
v
o
o
ok
A
o
=
o
>
N,

A

T AT PUE G BT, e, A
U, DEER, PR 59 HE W FEAY 097
0} 2§02 olgste] AR B A PYAS B
SHe BAl] Ao RA A B4 ANSH: 1
oo} glek. E, B, Al Sl Fa A
291 obPAIE, R, SRS AgtAl Y] Aol
5 Sl A4 08 AURUS ol §

IS T |

T3

30,
o M
w ol
|o
u
=)
o8
i
uk

) £4, shuRule, 2 s &
g %, A B T 5 B97E Boksac B

=
d 25, SARMAEE 5E =
A, FHT o, A, A
At o] SPUEH|FS ZF7F 0.1240.01 pL/flower, 0.14 %
0.04 pL/flower, 0.10 £0.02 pL/flower, 0.14 £0.02 uL/flower
olm, 3bd W F2ld &2 22} 0.05+0.00 mg/flower,
0.07 £0.00 mg/flower, 0.05+0.00 mg/flower, 0.07£0.01

Y
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mg/flower= YEFTH 2 7H3kF 9
Stof S A & A4t (kg/ha) = AR
Y= 29.2 kg/ha, HHF 5+ 61.3 kg/ha, Ae= 9.8
kg/ha, ZEAEAE]E 145 3 kg/ha ] E AJAto] 755 Ao
= FAES. debA FU, A SAEMRE = A,
TEER T AR 9 AEHO| X3 =35} n=- gt
ofle} YUAFARA thEA &-go] 7 o R wet
=g

=
H AFE P4 TSR] AHrATARY] «d A7t B
= 54371 2 thEZ o] ¥t AT (Project No. FG

0403-2023-01-2025)"2] Z]e]l 2J5f] o] o] AT} o]
off A=Yt

o

[

TUFAAER. 2022, FEAA 4 9 29 AL,

Baker, H. G. and I. Baker. 1983. Floral nectar sugar constituents
in relation to pollinator type. pp. 117-114. in Handbook
of experimental pollination biology, eds. by C. E. Jones
& R.J. Little. Van Nostrand Reinhold, New York, USA.

Burquez, A. and S. A. Corbet. 1998. Dynamics of production
and exploitation of nectar: Lessons from Impatiens
glandulifera Royle. pp. 130-152. in Nectary Biology,
eds. by B. Bahadur. Dattsons, London, UK.

Carter, C., S. Shafir, L. Yehonatan, R. G. Palmer and R. Thorn-
burg. 2006. A novel role for proline in plant floral nec-
tars. Naturwissenschaften 93(2): 72-79.

Chung, J. M., S. H. Cho, Y. S. Kim, K. S. Kong, H. J. Kim, C.
H.Lee and H. J. Lee. 2017. Ethnobotany in Korea: The
Traditional Knowledge and Use of Indigenous Plants.
Korea National Arboretum, Pocheon, Korea. pp. 599,
626, 709.

Cnaani, J.,J. D. Thomson and D. R. Papaj. 2006. Flower choice
and learning in foraging bumblebees: Effects of variation
in nectar volume and concentraion. Ethology 112(3):
278-285.

Jakobsen, H. B. and K. Kristjansson. 1994. Influence of tem-
perature and floret age on nectar secretion in Trifolium
repens L. Ann. Bot. 74: 327-334.

Jang, J. W. 2008. A study on honey plants in Korea - The kind
of heney plants in Korea and around a former scanning
electron microscope form structure of the pollen -. De-

http://journal.bee.or.kr/



SLIR, M2], ZRH|M2 o & iz =F

partment of Natural Resources, Ph.D. Thesis, Daegu
Univ., Korea. pp. 1-134.

Ji, B. Y., D. H. Jung, K. S. Chun and J. Y. Kim. 2006. Pull-out
strength characteristics of revegetation species root used
for forest road slope. J. Korean Soc. For. Sci. 95(1): 45-
49.

Kim, J. H.,D. H. Kim, J. H. You, M. C. Kwon, H. J. Lee and H.
Y. Lee. 2005. Anticancer and immune activities of the
extracts from Amorpha fruticosa L. Korean J. Medicinal
Crop Sci. 13(1): 41-47.

Kim, J. S. and T. Y. Kim. 2011. Woody Plants of Korean Penin-
sula. Dolbegae, Seoul, Korea. pp. 417,429, 532.

Kim, M. S., S. H. Kim, J. H. Song and H. S. Kim. 2014. Anal-
ysis of secreted nectar volume, sugar and amino acid
content in male and female flower of Evodia daniellii
Hemsl. J. Korean Soc. For. Sci. 103(1): 43-50.

Kim, N., H. Song, G. Park, G. Jeon, S. Lee and B. Lee. 2007.
An analytical study on the revegetation methods for
highway slopoes. J. Korean Env. Res. & Reveg. Tech.
10(2): 1-15.

Kim, T. W. and Y. M. Lee. 1989. The state and propagation
plans of honey plants in Korea. Korean J. Apiculture
4(1): 9-18.

Kim, Y. K., J. H. Song, M. S. Park and M. S. Kim. 2020. Anal-
ysis of netctar characterisitics of Idesia polycarpa. J.
Korean Soc. For. Sci. 109(4): 512-520.

Kim, Y. K., S.J.Na, H. Y. Kwon and W. G. Park. 2022a. Com-
pariosn of nectar volume and sugar content according to
nectar sampling method: Focusing on the capillary tube
and centrifuge method. Korean J. Apiculture 37(1): 25-
34.

Kim, Y.K.,S.J.Na, H. Y. Kwon and W. G. Park. 2022b. Evalu-
ation of hoeny production of Ligustrum japonicum and
Viburnum odoratissimum var. awabuki in the Southern
Part of Korea. Korean J. Apiculture 37(1): 35-44.

Kiichmeister, H., I. Silberbauer-Gottsberger and G. Gottsberger.
1997. Flowering, pollination, nectar standing crop, and

nectaries of Euterpe precatoria (Arecaceae), an Amazo-
nian rain forest palm. Plant Syst. Evol. 206: 71-97.

Na, S.J., H. M. Choi, J. M. Park, Y. I. Choi and Y. K. Kim.
2023. Evaluation of the honey plant potential of five
cultivated crops. Korean J. Apiculture 38(3): 267-274.

Na, S.J.,J. M. Park, H. Y. Kwon and Y. K. Kim. 2025. As-
sessment of floral nectar and amino acid yield in eight
landscape trees for enhanced pollinator food resources
in urban forests. Plants 14(13): 1924.

Nepi, M. 2014. Beyond nectar sweetness: the hidden ecolog-
ical role of non-protein amino acids in nectar. J. Ecol.
102(1): 108-115.

Nepi, M. and E. Pacini. 2001. Effect of pistil age on pollen tube
growth, fruit development and seed set in Cucurbita
pepo L. Acta Soc. Bot. Pol. 70(3): 165-172.

Nicolson, S. W. and R. W. Thornburg. 2007. Nectar Chemistry.
pp- 215-264. in Nectaries Nectar, eds. by S. W. Nicol-
son, M. Nepi and E. Pacini. Springer, Dordrecht.

Park,J. M., S.J.Na, H. Y. Kwon and Y. K. Kim. 2025a. Evalu-
ation of nectar characteristics and potential honey pro-
duction of Robinia pseudoacacia. J. Korean Soc. For.
Sci. 114 (1): 84-93.

Park, J. M., Y. K. Kim, H. Y. Kwon and S. J. Na. 2025b. The
value of Ligustrum obtusifolium as a supplementary
nectar source: Quantitative analysis of nectar composi-
tion and honey production. Korean J. Apiculture 40(1):
89-95.

Petanidou, T. 2003. Introducing plants for bee-keeping at any
cost? Assessment of Phacelia tanacetifolia as nectar
source plant under xeric Mediterranean conditions. Plant
Syst. Evol. 238: 155-168.

Sinjushin, A. 2025. Floral nectaries in Leguminosae: Structure,
diversity, and possible evolution. Bot. Rev. 91: 51-76.

Tsuji, K., K. Kobayashi, E. Hasegawa and J. Yoshimura. 2020.
Dimorphic flowers modify the visitation order of polli-
nators from male to female flowers. Sci. Rep. 10: 9965.

253



	생태복원용 붉나무, 싸리, 족제비싸리의 밀원가치 평가
	Abstract
	서론
	재료 및 방법
	결과 및 고찰
	적요
	인용문헌


