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Comparison of Nectar and Pollen Production and
Chemical Composition among Rapeseed (Brassica napus L.) Cultivars
under Spring-Sowing Conditions in Southern Korea

Jaehee Jung*, Juyoung Kim, Young-Lok Cha, Won Park, Dong-Sung Kim and Yeong-Jun Kim

Value Crop Research Institute, National Institute of Crop and Food Science, Rural Development Administration,
Muan-gun 58545, Republic of Korea

m Rapeseed (Brassica napus L.) is an important herbaceous resource plant that provides both
nectar and pollen to honey bees. This study evaluated flowering characteristics, nectar and pollen
production potentials, and chemical composition of seven rapeseed cultivars under spring-sowing
conditions in southern Korea. Flowering periods ranged from 17 to 28 days; ‘Baegun’ flowered
earliest and had the longest flowering period, whereas Jungmo 7002’ flowered latest and had the
shortest period. Nectar volume ranged from 2.13 to 3.53 uL flower™, and nectar sugar content
ranged from 0.6 to 1.2mg flower™". Glucose and fructose accounted for approximately 99% of the
total free sugars, indicating a hexose-dominant nectar composition. Estimated honey production
potential ranged from 69.8 to 216.5kg ha™", with ‘Geumbyeol’ showing the highest value. Estimated
pollen production potential ranged from 27.90 to 83.29 kg ha™, with the highest value also obser-
ved in ‘Geumbyeol’. Free amino acid profiles differed between nectar and pollen. Glutamine was
the predominant amino acid in nectar, followed by relatively high levels of histidine and proline,
whereas asparagine, proline, leucine, and lysine were major components in pollen. Overall,
‘Geumbyeol’ showed high nectar and pollen production potentials, while ‘Baegun’ showed
advantages in early and prolonged flowering. These results suggest that spring-sown rapeseed
cultivars differ in their potential to provide nectar and pollen resources and provide useful inform-
ation for cultivar selection when establishing spring forage resources for honey bees in southern
Korea.

Rapeseed, Spring cultivation, Honey bee, Nectar, Pollen
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7313t} ©]5A4 A= 40 mM sodium phosphate dibasic = HATH(Table 1). ‘W& 7} <FH 70012 242 59 2
buffer (pH 7.0y AM&-5FIAL, ©154 Bi= 32 577, aceto- 6ol ¢4 Jstet vHdA, fep et <S5 7002 = 242} 5
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|5F Tt AE 7] fluorescence detector®} UV detector o] HolFow, wiero] ZP AN <F 1 7002° 7t 7P 4
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340 nm ¥ emission 450 nm, FMOC (Fluorenylmethoxy- F5E AAEE 9 A5 5442 Table 201 HERA I
carbonyl chloride) - =Ai= excitation 266 nm 2 emission AL = AlFr e 34.0~55.6702] HLIZ2 UER o
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Statistical Computing, Vienna, Austria)E ©|-8-0}o] 43§} et 2FE o] fed-2 tiH- glucose®} fructose =

Aot 5 ANLE, A5 54 9 ok 9 SR vd

HRAIO T EXy BEEZ O o] o (IN=DIA=W 3| . . .

P2 FTH =52 8RO R ol AT (Two-way Table 1. Flowering periods and nectar sampling dates of rapeseed
ANOVAYS NS o, BF 7F §olg olrh A cultivans

]

%] 73-% Duncan®| T2 (Duncan’s multiple range test,

Flowering period

Cultivar Nectar sampling dates

DMRT)E A AISFTHp <0.05). (duration, days)
Baegun 5/2~5/29 (28) 5/11,5/18,5/22
Jungmo 7001 5/6~5/25 (20) 5/14,5/18,5/22
< | I} Geumbyeol 5/8~5/30 (23) 5/13,5/18,5/22
Dagang 5/8~5/28 (21) 5/13,5/19,5/22
Dagun 5/11~6/3 (24) 5/19,5/22,5/26
ZxH JHS ol M ENM
1. 234 7| % Mg EY Yuryeo 5/13~6/2 (21) 5/22,5/26, 5/29
o _ _ - - Jungmo 7002 5/19~6/4(17) 5/22,5/26,5/29
A 7852 ANSHA 7] 2 NSRS EEe] whet Ato]
Table 2. Plant density and growth characteristics of rapeseed cultivars
Cultivar Plant density Plant height Number of Stem diameter Number of
(plants m™?) (cm) branches per plant (mm) flowers per plant
Baegun 427443 98.7+11.0° 47+1.5% 8.3+0.8%° 229.3+45.6"
Jungmo 7001 494+11.5 97.7+64° 53+0.6° 74+0.8° 184.0%53.1
Geumbyeol 55.6+18.6 97.2+7.7° 3340.6° 7.5+0.4° 266.7+104.7
Dagang 48.8+15.1 1183%7.1° 53+0.6° 8.7+1.2% 278.0+94.1
Dagun 360%75 1242+10.1° 57+0.6% 98+19° 23274930
Yuryeo 552495 1103+6.7% 70+1.0° 9.9+0.8° 2653+61.8
Jungmo 7002 340+133 109.3£15.9% 43406 93+0.5" 218.0+1220

Values are presented as the mean + standard deviation.
Different letters within a column indicate significant differences by Duncan’s multiple range test (p <0.05).
ns, not significant.
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Table 3. Nectar volume, free sugar concentrations, and nectar sugar content of rapeseed cultivars

Nectar volume

Concentration (ug puL™")

Nectar sugar content

Cultivar per flower per flower*
(UL flower™) Sucrose Glucose Fructose Total free sugar (mg flower™)
Baegun 293+051° 1.7+0.5° 175.4+21.7® 187.3+25.6° 364.4+476° 1.1£0.2°
Jungmo 7001 2.36+0.48 0.8+0.3° 155.5+£25.20% 154.1£23.9% 310.4+49.3% 0.7+0.1°
Geumbyeol 3.53+£0.95* 1.3+0.6 171.1£39.6® 178.8 £40.6® 351.2+80.5% 12+0.3°
Dagang 2.95+0.72° 1.710.6 164.2+36.4%® 167.7+36.9" 333.5+73.9%® 1.0+0.2%
Dagun 2.31+0.32% 0.5+0.1% 191.6+26.4" 195.0+32.3* 387.2+58.6" 09+0.1¢
Yuryeo 2.13+041¢ 04+0.0° 133.1+48.8° 139.5+50.7* 272.9+99.4° 0.6+0.1F
Jungmo 7002 2.58+0.69™ 04+0.0° 157.3+8.0%" 152.9+7.6" 310.3+154® 0.8+0.2%
Values are presented as the mean + standard deviation.
*Nectar sugar content per flower (mg flower™') = nectar volume per flower (UL flower™") X total free sugar concentration (ug pL ™)X 107>,
Table 4. Estimated nectar sugar and honey production potentials of rapeseed cultivars
Nectar sugar Nectar sugar Honey
Cultivar production per plant” production potential® production potential®
(mg plant™") (kg ha™) (kg ha™)
Baegun 244.5+42.9° 1044+18.3° 122.8+21.6°
Jungmo 7001 134.8+27.5° 66.5+13.6° 78.3+16.0°
Geumbyeol 330.8+88.5" 184.0+49.2* 216.5+57.9*
Dagang 273.9+66.9° 133.5+32.6° 157.1+38.4°
Dagun 208.3+29.1° 75.1%£10.5% 88.3+12.3%
Yuryeo 154.1£29 4% 85.1+16.2¢ 100.1%19.1¢
Jungmo 7002 174.7+46.5° 59.3+15.8" 69.8+18.6"

Values are presented as the mean = standard deviation.
UNectar sugar production per plant (mg plant™') = nectar sugar content per flower (mg flower™") X number of flowers per plant.

INectar sugar production potential (kg ha™') =nectar sugar production per plant (mg plant™") X plant density (plants m™) X 1072,
$Honey production potential (kg ha™') =nectar sugar production potential (kg ha™) X 1.1765.

The conversion factor of 1.1765 was derived from an assumed nectar sugar-to-honey conversion ratio of 85 : 100 (Petanidou, 2003).
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Table 5. Estimated pollen production potential of rapeseed cultivars

Pollen mass per flower

Pollen production per plant"

Pollen production potential®”

Cultivar (mg flower™) (g plant™) (kg ha™")
Baegun 0.56£0.08" 0.13£0.02° 54.50 +7 46°
Jungmo 7001 045+0.07° 0.08+0.01¢ 40.95+5.98¢
Geumbyeol 0.56£0.09" 0.15+0.02° 83.29+13.76
Dagang 0.53£0.07" 0.15+0.02° 7228 +9.86°
Dagun 0.39+0.12° 0.0940.03% 32.38+9.87°
Yuryeo 0.38+0.13° 0.10£0.03° 55.14+19.03¢
Jungmo 7002 0.38+0.07° 0.08+0.01¢ 27.90+5.00°

Values are presented as the mean + standard deviation.

DPollen production per plant (g plant™') = pollen mass per flower (mg flower ") X number of flowers per plant X 107>,
PPollen production potential (kg ha™') =pollen production per plant (g plant™) X plant density X 10.
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Fig. 1. Amino acid concentrations in floral nectar of rapeseed cultivars. Bars represent means of three sampling dates, and error bars indicate

standard deviations.
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Fig. 2. Amino acid contents in pollen of rapeseed cultivars. Each bar represents a single analytical value obtained from one pollen sample per

cultivar(n=1).
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et B 19 Th(Na et al., 2024). B A1) A4
E PATFL 69.8~216.5kg ha ' 2 EFo]| Wh2 Holr} &
A=At ot 7 AFE ARG Ak, mEA] 7], AR
] Sol A2 =Bz A & ALt 215 Bl st
o] SA5h= e HAIZE it ol et Axbe fAfje] Ed
7HAE 7k o) 29 oFd SAET ofy =t F59] s}
9 A5 S43 A 2702 arefsto] FrEofof k2 Al
ARt

s o] o 242 sucrose2t hexose? glucose & fructose
O] 7t vl&of whet 2 4= 912 ™, sucrose/(glucose +
fructose) H|-&°] 0.1 T|TQ1 H-2E hexose-dominant= =
35+t (Baker and Baker, 1983). 2 Ao A= glucose
9} fructose”t & F-21F2] 99% ©]4-& FA|5HAL sucrose=
1% O]9 o 2 Yeh} B E ZE£0] hexose-dominant S]]
Pl or, 7|E A At (Kevan er al., 1991;
Pierre et al., 1999; Bertazzini and Forlani, 2016). Glucoset=
fructose 2.0t =l thet S =7t 7] wf2ofl glucose &
o] oW AAspr} w27 A== ko] Tt (Bhan-

O

L~

=
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dari et al., 1999; Escuredo et al., 2014). 3| ShdoflA] Afh

o= &2 glucose Hle-2 A 2l HES] wE 2743}

EAT WS M, Kevan ef al. (19912 3 S| =&

glucose/fructose H|-&°] FA1E2] whE 27 3tet At
EJ—O} .

shee B 2 @A 48 FFUORA op]
At HEbY 5 cho GRS Agot], 53] ol

U= 9] 519158 (hypopharyngeal gland) &I B 4]
of Z 83t IS St (Wright er al., 2018). Z|Loll= SHE
o] Tl gl ofn|ieqt /o] EH o] Aot o] T4
QAR FRE T QITh(Brys and Strachecka, 2024). 6]

7 ShE-e o} 47 S} u]mate] B §%o| uhgt
o felt 4= Uehdttal Hawof, {4 o] J<F
A 7}2]7} S QA E ATt (Pang et al., 2022)

B Ao A 3 7E5F0] 2 SRS 0.38~0.56 mg
flower '2] QS Ho o ZA|A 2 AAFL 27 90~
8329kg ha ' 2 LFERG T, <2 0] 71 o haE] ohi
S BT (Table 5). FAoIA =F Sh2® eof oF
o e} 5 s A PR Go] B D $AAE

of| w2t XFo]E YreRH T (Saha et al., 2011; Fairhurst ef al.,
2021). & Aol = =Y o2 AR 5ol w5
AH oz Folt 1}012 UEhiew, ol &

vl wet k2 4459 544 #el7t J%‘% Aoz A
T ERE, El%‘ﬂr 7R 2 A ShE A

st AAE e ofsf e ER, FFE = A A
do] T8 @4 WTHHL, whebA ‘?—-_H Hol Tg3 =
HollA Al FE= B71E vie 2 (&) At of
Uzt ShE A4 = oA e E ofof oF2 AJARRITE,

St SR o] ALkt ofu e} ofw| At 24 ERY
B JFA SHA Fasich £

dine, isoleucine, leucine, lysine, methionine, phenylalanine,

il

O

2 arginine, histi-

threonine, tryptophan, valine= =<4l F-&5] ¥/d5HA|
FotE R HolE Fof 3aotof st T ofm|ic it
23ttt (de Groot, 1953). & AollA] aHd2 785 BT
glutamine®] 7P =2 =& YEFH .S W, histidine™} pro-

line& A O & =& 529 W othFig. 1). S =
shdyt g 252 Zo]7} 1o asparagine, leucine,

lysine, proline®] FJTHH O 2 =2 =52 e TH(Fig. 2).
Glutamine, asparagine, proline == o}1] e AHS opL] 2|k,
Zo] ofuieat A} W QPR A9} TelE Aol
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o ‘ﬂrﬁ} 5‘44 glutamine -5 =
AFSHA] =2 Al A= 01310 H&ﬂﬂ AAde 5
115} S ™, Linander et al. (2012)= =30 asparagine®]
WS A3 4 Qlrkal B uskgeh B35 E3 o) o)y
AF u)Zb 84191 AmGr10-2 glutamine™} asparagine™t T
B0} aspartate, arginine, lysine®] ¥H-§-5t= Z o] 2= o]
w0 wlo] JFgH ARt BlE 7HsAdol A=A
th(Lim er al., 2019). ¥HH, Micheu er al. (2000)2 H] -
et B9 I proline =7t 7 ASEAL, proline 2] 42}
2 o]-go] F7tol= A& &RI5H proline®] H]|EY thAo
o] 8H 4 U= AAISIATh ERE, B0l Yt haRt
QI F P Bt} proline®] F7HE Q1-5atd-S /ﬂiiﬁh_ H
50, proline©] &='H 2] A3 Hatol| = FF= & 75
A3-& A5 (Bertazzini et al., 2010). Histidine, leucine,
lysine> 4> ofn| At £51H | histidine> ZH 9] Az}
ALt SFA7B AN A7 Pefshe Ao = deA
QIt} (Bornhauser and Meyer, 1997). E3F leucineS 752
Tl gl opu| Ak tiate] FoFS w|Al= Ao HiE
AT (Ma et al., 2016). Lysine= 52 FS/3E 531l
A% A% ot lysine TFo] S7FHH JUH= &
oA F59] Al FAE ket = Utk (Parish et al.,
2022). THt, SR O] B¢ Frelotu| At 42 Almwke]
Aljte 2 FFG 171 Al=mE o]-8sto] 4-35H3ITt. whatbA]
2 AFollA A E 2O fFEfotm|iest 2482 2 FF
o] /4 E/4JS welslr] 913t ofu|A ~32d =2 o

<

Ahe Aol sl FF S N A RS Hug
27} 542 B B mHE S obulit 249 Ho]
s Azg "ast ot
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