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Honeybee Foraging Activity and Evaluation of Honey Value from
Chaenomeles speciosa [sweet) Nakai

Young-Ki Kim, Hui-Won Yoo, Hae-Yun Kwon and Sung-Joon Na*

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

m This study estimated the honeybee visit, nectar volume, sugars content, and honey production
of Chaenomeles speciosa to evaluate their honey value. The number of honeybee visiting fifteen
flower was about 125.4%50.9 per day. In addition, the nectar volume per flower was about
19.8+10.8 uL, which was secreted in the afternoon more than in the morning. The nectar sugar
content was 5.0£1.3 mg/flower, and the honey production was estimated to be 49.8 g/tree using
8,669 flowers per tree. Also, it was estimated that 31.1 kg/ha of honey could be produced from
625 trees (4% 4 m) planted in one hectare. Chaenomeles speciosa is considered valuable as a
ornamental-honey plant, given the number of honeybees visit, abundant nectar volume, and

sugar content per flower.
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RITH(Ryu and Jang, 2008).

WAL [Chaenomeles speciosa (sweet) Nakai] = Z0]
T} (Rosaceae)?ll 5= HELFHEOR =1 2m A
2 A2k 7} 2 Bk PARE Bl 2 Aok 1Y
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2 30~507H, == 57001, = 9~10€9] =t
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et al.,2010).
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Fig. 1. Morphological characteristics of Chaenomeles speciosa.(A) Picture of surveyed tree. (B) honey bee collecting the nectar.(C) devel-

opmental stages of flower.
o f2lg S (ug/uL), 2 2 4, Petanidou (2003)7}
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Honey production (g/tree) = secreted nectar volume (uL)
X Free sugar content (ug/uL)
X number of flowering X honey potential* (1.15)

*honey potential = sugar content : honey =85 : 100

6. SHEA

ZAE A== SPSS for windows ver. 18 (IBM, Chicago,
USA)E o|-&sto] A skgiet. At &9 el 4-9f
2 7t ATAE Pearson RS o]830H, A
A ot e B Y b Hlwsh] Q1o 24k
4] (one-way ANOVA test)E H Aok, F-ol/do] IR ==
78 Tukey®] TH5- A2 AAISHT ?HH, 250 /4t
S 5 718803 AHE SHEEA 7o AR EAE £

A5}7] 9150 Pearson A ¥HEA-S A AISFSATE.

AL 34 22t 15700] 2 oIS AL, |
9 2 e84 39 5 24 ATH: Fig. 29 2t

Ao ZHH 1Sl 49 6L ofl= 78.0 52171, 49
780N 1453 +46.612], 49 8Lofl= 153.0+33.91t2]

2 2AEg00], W 7 BAH fOL AEA sk
THF 2.6=2.913, p=0.131). AlIZTTHE B8 oot 25
7 AARTAE 24T AT 49 6L AATATE 13
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Table 1. Growth and flowering characteristics of Chaenomeles speciosa
Growth Flowering
Height (m) Crown diameter (m) Starting date Peak period Finish date Total period No. flower
24+03 36+09 29. Mar. 5. Apr.~16. Apr. 22. Apr. 25 days 8,669+ 3,009
Data represent the mean+ SD (n=3).
== honeybee visiting ~ —*— Temperature
40+ T25.0
r=0.830, p=0.006 n.s n.s
35+
120.0
30+
7]
2
@)
235 150 %
[ = 3
2 20+ il
5 78.0£52.1/day 145.3+46.6/day 153.0+33.9/day 2
@ 1 £
_g 154 10.0 kS
2
2 10+
= +5.0
5 M
0+ -0.0
9 10 11 12 13 14 15 16 17 9 10 11 12 13 14 15 16 17 9 10 11 12 13 14 15 16 17
6. April 7. April 8. April
Measurement time

Fig. 2. The number of honeybee visits per fifteen flower on Chaenomeles speciosa and temperature by measurement time. Bar graph rep-
resent the mean (n = 3), 'Correlation analysis by Pearson between honeybee visit and temperature. Measurement time: 9 (09:00~10:00)~17

(17:00~18:00).
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1995; Mattu et al., 2012; Kim et al., 2014a). ©] 2+ AP
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tha e 7218 B Ith(Han ef al., 2009; Han et al., 2010;
Kim et al., 2014a; Kim et al., 2015). 12\ ZF $SZFER
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Fig. 3. The nectar secretion pattern of Chaenomeles speciosa flowers studied by measurement time (A) and day (B). Bars indicate standard
deviation (n =118). *One-way ANOVA test with Tukey's multiple comparison test (p <0.05). M: Morning (10:00~13:30), AF: Afternoon

(15:30~17:00).

(Fs.086=43.219, p<0.01, Fig. 3A).

AP SRS RSt 19akel] 3.1+3.7 uL7t =
g om, M3t 2UA}ol= 7.8+4.6 L2 A E Y
B 7S} 3UARYE SYATA = 4.7~13 pL=E =
ASHA ZHaste] zpol7t SS AT 4 AT
(Fa. s85)=64.867, p=0.000, Fig. 3B). Adgaba et al.(2017)
+ N8} ol F Aol whet shEEH R fojt i}om
om, shgo] HYFHor FH|E= A 4% Zt 4wt

ot oE-S Hastgt. ®at opal, (llfeSPan)

A

o
=i T

of wet ST PE (hythm)& 7147 SAE Bt
o), Alzto] Aol wet gashAv FREE 9= 9]

T}l S}t (Galetto and Bernardello, 2004). TS oL
(Idesia polycarpa)®] SHg-2H] el 142to] 0.3 uL, 2
2kl 4.4 pL= FASHA F7Fohalal, 392k 5.0 pL= F{ o
A& Yehd - 443 ol = tiF20] Zo] "eEfehHA 04
uLo] shdo] Bujgcty B 15t THKim er al., 2020).
oj2|et APAFES efotH, PAFO| SFIFH|F
of HFEIL, e}t & A7} Aol whet HAst
PR £ 150 40 = whrhE T
%‘1}‘/}—‘? shd W 99899 feld T2 227.8~
283.2 ug/uL BIE YEtHo] B 254.1+36.5 pg/uL=
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47|, Ry, A, L=

25

2.0

Nectar sugar content (mg/flower)

a
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0.0 I

Nectar sugar content : 5.0£1.3 mg

Day 1 Day 2

Day 3 Day 4 Day 5

Fig. 4. The nectar sugar content of Chaenomeles speciosa flowers studied by measurement time (n = 3). Bars indicate standard deviation,
*One-way ANOVA test with Tukey’s multiple comparison test (p <0.05).

ZAE QLo M, YA R Zpol= IR LU (Fu. 10
=2.000, p=0.171, data not shown). S+'d-ZH|F} T+
T 7T FEF= ol-8oto] A £ s &

Tt Fig. 49F 2t 70k 193 ol+=
0.6+02mgS HEPA S H, 7§35} 24A}o] 1.7£03 mgl =
7P =8 ghe vebd 3393 13403 mg, 483 1.0+
04mg, 582 04+0.5mgl 2 A|&H 072 ThAiste] 3
DR e g AR el Ueblth QoFstH, At
5 Z st Aol fald S-S B 5.0+1.3 mg/flower
=2 UEom, FAF A2} F FoJRt 2ol 7t QIFE AT
(F,10=6.468, p=0.008).

Aol Haldl 2 WLd4-F9] £ shid faT
S oA R 0.48~1.53 mg/flower, O |HF () 1.7
mg/flower, 21U (5" 0.48 mg/flower, T 0.49~1.40
mg/flowerd-& 112t of YAHE £ shud fed &
F2 v =2 02 YEPGHH(Kim er al., 2014b;
Kim et al., 2017b; Kim ez al., 2020; Kim et al., 2021).

PR A SPUEA T 25 s TF AT
TAS A% A= Table 29} 2th 25 = 3P EH|
F(r=0.695), 2 ot & FF(r=0.788)1} o Akt
AL BYon, ddsrs Ool85T fald = 7
O] /3 (r=—0.672)= UEFTH 3 SPUEA] Thofl= 3
YEHt £ shud & geF AtolollA 73Rt o] A
(r=0.946)°] 1= 3]t

Table 2. Correlation analysis by Pearson between meteorological
factor and nectar characteristics

Characteristics ~~ Humidity NV FSC NSCF
Temperature —0.824**  0.695* ns 0.788**
Humidity 1 ns —0.672%* ns
NV 1 ns 0.946%*
FSC 1 ns

The temperature ranges from 14.2 to 18.3°C and relative humidity ranges
from 29.5 to 59.5% by the measurement time. NV: Nectar volume per
flower (uL/flower), FSC: Free sugar content (ug/uL), NSCF: Nectar sugar
content per flower (mg/flower). *p <0.05, **p <0.01, ns: non-significant

RO R e AYSES £ L& AL 5}
U R FUAA L SEA I N, e A

S
S 3-8 F7 gt (Jakobsen and Kristjansson, 1994;
Burquez and Corbet, 1998). |9} 5 d5HA YA+ 2Hd
SHERS. AL L oL Hol AFhS 1’
T4 583} Belste] 4B 3
hofsir] AeolA shao) 7t
11 31204 ZT)5H= Ao dutA oyt A& 118
U2 H| 242 (Optimal temperature)©]| Tt 2H|gFO]
A =T} (Pacini and Nepi, 2007; Takkis et al., 2018). 249
FolH BA R s RujEe ol 4] 4TS 1}
ERL ] ol 227} Z71ate] we AR sy
et A 2ol mERte = a0 Pk
o2 wotEt $HE | Kim et al. (2014b)2 $1UHF-2] &
2P bR 549 715 qQ1ut ARAAE EAR 4
o, SFEEHFS 25 (r= —-0.800)2 S = (r=0.726)
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Table 3. Summary of nectar characteristics of Chaenomeles speciosa

Nectar volume
(uL/flower)

Nectar sugar content
(mg/flower)

Honey yield?
(kg/ha)

Honey production’
(g/tree)

19.8+10.8 5013

498 31.1

'Honey production is estimated by multiplying nectar sugar content, number of flower and honey potential (Petanidou, 2003).

Honey yield is estimated by multiplying honey production and 625 trees per ha

£ Ao TS, SPIF e (r= -0.746) %] /4TS e
Wb Harsto] 2 - vtet 2o S LhERT

Tt (Table 3). -2zt F8 TLAPFY oA =
Shbd feld T2 0.48~1.35 mgolH, 2 & it

o] 525 gt Hl W ufj, 2 s fEld e FAT
7t 8 wou 29 E AL oMU £S5
& &= QITh(Kim et al., 2021). ol PARL] 2o & 4
F 8,6687110 12]= RHA, op7FA| U=
B 2T Z ol o7t Aol g jH T 4
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7} 1 haoll oF 6252 (A1 A 2] 4 x4 m)o] ATt 7P RS
wjj, & A (honey yield)= 9F 31.1 kg2 FA = Tt
AEH O YAURE F2 e U USSR 2o

d URE 49 F27H4] 7 A1 7HAH, 3hd
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g
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T
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AR AHSEA] sk ot oF 1250t o] Edo] wWatst
Atk EZH £ sfutellA 59 ot BHlEE F P
°F 19.8+108 uLE ZAMEQI O, QMR 0 5of HF
2o g HH|HE S vetich £ stud f23 o
FE50+13mgE FAHYL, B & 58,6697 ©]
ool B BibgS FATN 2T 49.8 g/tree B ZAME S
tt. o8 &5l 1 haoll 6252 (4 x4 myS AT H¢
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&, 1973, F&sh FAAE p. 312.
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