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Evaluation of the Honey Plant Potential of Five Cultivated Crops
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m This study was conducted to evaluate the apiculture potential of five cultivated crops. Crops used
in the study were grown in Suwon following standard cultivation guidelines. We investigated and
analyzed flowering patterns, nectar secretion, sugar content, and potential honey production.
The flowering period of buckwheat extended from May 20" to June 8", while hairy vetch
flowered from May 27" to July 4™ and sunflower from June 16" to July 22™. Sesame started
flowering on June 23™ and finished on July 12", perilla flowered from September 19" to
October 8™. Among the crops, sesame exhibited the highest nectar secretion per flower at 5.15
uL/flower, followed by buckwheat at 0.50 pL/flower, and hairy vetch at 0.20 uL/flower. The free
sugar content per unit was highest in sunflowers and hairy vetch, at 1,482.8 pg/uL and 1,049.0
ug/uL, respectively, compared to other species. Calculating from nectar secretion and free
sugar content per unit, sesame had the highest sugar content per flower at 1.95 mg, followed
by buckwheat at 0.42 mg and hairy vetch at 0.20 mg. Using sugar content per flower, the
number of flowers per plant and the number of plants per hectare, we estimated the potential
honey production. Buckwheat exhibited the highest potential honey production at 156.3 kg/ha,
followed by sunflowers at 70.4 kg/ha, and sesame and hairy vetch at 55.5 kg/ha and 50.0 kg/ha,
respectively. The estimated honey production for perilla was 33.4 kg per hectare.

Honey plants, Honey production, Nectar secretion, Sugar content, Apiculture
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Faat2 dYrEo] EHA Y (Nectar) 5 T AYAFS FAH5H= A7t o]1Fo| A 1L S)th(Adgaba et
oA S AlFstal B2 WHAE9 4~ (Pollination) al.,2016; Bareke et al., 2021; Kim, 2022).
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= Fet 2EAENE (FEIEH., 20182) 3 YR EF
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(F. esculentum honey)2] Ate]Ao]| oJgt mBAIL SA4F B
T a'%5o] gRlEo] 7154 e AR & 7Hs A
o] AIAIE Bt ATH(Kim et al., 2021).

S| ZH A] (Vicia villosa Roth)+= W3HF o] Zotal ek
St Eofo i & A-25H= T H A Q1 F}t(Fabaceae) =H| 2}

=

lo

=, Fagopyrum esculentum Moench)l‘]'

=& 35445 1St $2E0 Uit A4 sl
S5t Aoz d#A lttJeon e al., 2009; Campiglia et
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Hy Agozr o]lgx Aoz Adx 9] O™ (Sackston,
1992), @M= F7-E ©]-87F A At ol Hiol e oA 4t
A 5 - FHHSHA -85 AT (Temme e al., 1996;
Arkansas Biofuel Enterprises, 2007). slHf2t7] &2 &
St e A SEt el s B N A
71 tr 385 210 ™ (Burton er al., 2004; Vick et al.,
2007; Skoric er al., 2008; Seiler et al., 2010), A 2 A=
ﬂ?‘(Larson et al., 2008; Pleite et al., 2008; Zheljazkov et
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Table 1. Results of survey on flower characteristics and plant density

o] had A2 & AJATF(Honey yield; kg/ha) oH 2
o, E Atolls TelHehe 913t Ete 285l

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

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

7 71z w5 FHstA FE
% 5 9 ASUEE ZASHITH (Table 1).
d = xzto 2 6 §A7A] 2047 A
stetor, Fojalw = 59 2745 H 79 4d7HA] 39
A7t 2 AWA7E AR o= Afskstlnt. sfHtetr] o 7St
17He 69 16295E] 7Y 22971A] 3780]9) o, A=
42395 H 79 129714, E70E 99 1995 F 104 8
W72 242} 2047F 7HEkstd ).
2 Bt MetF2 717 2,936 471 7P kL, o
=o= sfutetr] (1,082.57), slel2fH##] (557.27H) =191

N

(o)}
fi

Flower number (ea/plant) Plant density

Species Flowering period Vean Range (m¥plant)
F. esculentum 5/20~6/8 143.9+£62.5 64~263 225.6+85.4
V.villosa 5/27~7/4 557.2+99.1 469~699 420+7.7
H. annuus 6/16~7/22 1,082.5+383.8 579~1,790 360+10.2
S. indicum 6/23~7/12 248.2+81.7 131~390 10
P. frutescens 9/19~10/8 293647535 1,968~4 457 9

Data represent the mean+SD
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on, dMet vid-e 27} 248 2719} 143,970 2] 2t 75}
e et e m*d A 2= mE o] 225,62, 5|01
2|27} 42,02, SHHEE717F 36.040]% oW, s A

A& @7st 5717} 217 1023} 9 2o gk,

2 5.15uL, 31 W 98T 2T T 379.6 ng/
L2 Z oy e TS 1.95 mg o2 AFEE QI
E79] £ shid shdEugyt G98dd feld ok
2 Z}7}0.12 uL2t 942 0 pg/pL2 RAFE| RO, o] & o] &
S A= 2 s 2 F2 0.11 mgol i
shge] gejd 1A A B4 A= Fig. 29t &

flo o g

o}, o2t sHtElr] 9] SHE-2 Fructose} Glucose 5=
TFAEo] QlloH, slojewz], 7] 2 E7]= Sucrose
7} 70% ©1/31 Aoz et g, el shdoll=

Fructose” A=T|A] &3kt

SHIEH|EF G o 9 haT AH E4E 7|50
2] B RAFFL Taple 37+ 2o} WL o]

F. esculentum V. villosa H. annuus S. indicum P. frutescens
(HZ) (sllof2lHIx]) (shidr2t7]) (E7h) (E7H)
Fig. 1. Flowering shape of surveyed plants.
Table 2. The nectar secreion characteristics of five honey platns
Y
Specics NV FSC NSC? EHP’ (g/plant)
(uL/flower) (ng/uL) (mg/flower) Mean Range

F. esculentum 0.50+£0.03 831.9+66.8 042+0.03 0.07 0.03~0.13
V.villosa 0.20+£0.05 1,049.0+306.5 0.20+£0.04 0.13 0.11~0.16
H. annuus 0.11£0.03 1,482.8+105.6 0.16+£0.01 0.20 0.10~0.32
S. indicum 5.15+0.52 379.6+30.5 1.95+0.14 0.56 0.29~0.87
P. frutescens 0.12+0.04 942011169 0.11+0.03 0.37 0.25~0.56

Data represent the mean+ SD

NV: Nectar volume, FSC: Free sugar content, NSC: Nectar sugar content, EHP: Estimated honey production

“Nectar sugar content = Nectar volume (uL/flower) X free sugar content (ug/uL)

YHoney production = Nectar sugar content (mg/flower) X flower number per plant X honey potential (1.15) suggested by Petanidou (2003)

270

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



YR, JHE, SHURH| 2, F2|E atEh, & WM
F. esculentum V. villosa H. annuus S. indicum P. frutescens

38+15\
4

S/H ratio : 3.55+0.51

S/H ratio : 0.21+0.02

Il Sucrose

S/H ratio : 0.34+0.02

I Glucose

| 64+0.6

S/H ratio : 13.9+1.0

S/H ratio : 3.8+0.7

I Fructose

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

Table 3. Estimation of honey production considering the nectar and flowering characteristics

Species Honey production

Number of plants

Estimated honey yield” (kg/ha)

(g/plant) (ea/ha) Mean Range
F. esculentum 0.07 2,556,000 156.3 69.5~285.6
V.villosa 0.13 420,000 550 46.3~69.0
H. annuus 0.20 360,000 70.4 37.7~116.5
S. indicum 0.56 100,000 55.5 29.3~87.3
P. frutescens 0.37 90,000 334 24.4~50.6

“Estimated honey yield = Estimated honey production (g/plant) X Number of plants per hectare (ea/ha)

= ;igi —”,‘—%EJ U51 oﬂlﬂ]—a-ﬂ‘— °F 70 4kg—4 XPxHZJ
I AAEES BT Ajet E7je] Bt B AJAERS 77t
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L, 220, gix|al, 2, 47|
S = JHsfof e FAlo] FHAY A7 24 A HolA Fgolehs SHlA 5 FH AAE 8%
ArEdl] BES)el|oF St (Adgaba er al., 2016; Kim er al., Fig=y
2022). & A7E 2T 5 5 NS 540 veol LT W
SIS Hdote § TRe Sl 259 Frla Hog T U SAS oot HolA 2 4‘3]7} AL
o] A=T, sucrose el =2 L2 EH 5 1 & ShA|eE, Zlekd 9 e £ e, 715 5 o
7tA] = SHEuR 7R A} (Long-tongue pollinator)”} A1 95k, 2 7H2] QI oJsf gt 4= Qlong Ar 7h ‘,ﬂ_ _,75,
hexose (Glucose + Fructose) &5F°] =2 stdl-2 mta] 5 Q XA HQSh o2 wE %L TRAG
2 515 7HA]+= 2FEi 7R A} (Short-tongue pollinator)”} gt ZofEFo] 2.3~4.140]] Eok= THE (Table 1), 2
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