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Abstract - In Korea, common and Tartary buckwheat are cultivated mainly in spring and fall, however the available
buckwheat varieties are still very limited. In this study, we have evaluated buckwheat germplasm for agronomic traits and
compared flavonoids contents in different cultivation period and collection area. In common buckwheat, the number of days
from sowing to flowering was 40 and 31 days and from sowing to maturity took 90 and 69 days in spring and fall cultivation,
respectively. The number of nodes and branches were higher in spring cultivation while the hundred seed weight was higher
in fall cultivation. The average flavonoids contents in common buckwheat were 0.20 mg/g dry weight (DW) and 0.40 mg/g
DW in spring and fall cultivation, respectively. The highest flavonoids content was detected in Jeonnam accessions with
0.29 mg/g DW and 0.43 mg/g DW during spring and fall cultivation, respectively. The flavonoids contents were varied from
1.5 to 2.5 times according to the collection area. These results suggest that the agronomic traits and flavonoids contents were
vary depending on the cultivation environment and germplasm collection area. Therefore, it is necessary to select the
material by considering the characteristics of the germplasm for breeding of new varieties.
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Table 1. HPLC analysis conditions for flavonoids in buckwheat seeds

HPLC Agilent Technologies 1200 series
Column Capcell PAK CI18 column (4.6 x 250 mm, 5 pm; Shiseido, Tokyo, Japan)
Wavelength 350 nm
Injection volume 10 ul
Oven temperature 40°C

Mobile phase

Solvent A (MeOH: water: acetic acid [5: 92.5: 2.5, (v/v/v)]

Solvent B (MeOH: water: acetic acid [95: 2.5: 2.5, (v/v/V)]

Flow rate 1.0 m¢/min

Gradient condition

0.0 min, solvent B 10%

27.0 min, solvent B 36%
32.0 min, solvent B 60%
35.0 min, solvent B 60%
35.1 min, solvent B 10%
40.0 min, solvent B 10%

Table 2. Number of days to flowering and maturity of buckwheat germplasm cultivated in two different seasons in 2017

Cultivation Sowing date Flowering time No. of dzflys to Maturity time No. of dzflys to
Season flowering maturity
Spring 04.14 05.22~06.12 39.1+4.2 07.03~07.18 90.9+7.7

Fall 08.17 09.02~09.29 31.743.4 10.03~11.07 69.1£12.7
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Fig. 1. Number of node and branch and 100 seed weight for
buckwheat germplasm cultivated in two seasons in 2017.
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Table 3. Average number of node and branch and 100 seed weight of buckwheat germplasm cultivated in two different seasons by

collection area
Collection no. of node (ea) no. of branch (ea) 100 seed weight (g)
area Spring Fall Spring Fall Spring Fall
Gangwon 13.7+4.1d" 10.543.0c 14.0+4.1c 9.5+2.7d 2.63+0.7a 3.66+1.0a
Gyeongnam 16.4+4.2bc 12.142.9ab 16.4+4.3b 11.242.8b 2.5940.6ab 3.554+0.9ab
Gyeongbuk 15.343.0bc 11.542.0bc 15.843.1b 10.5£1.9¢ 2.5140.4abc 3.3540.6bc
Jeonnam 18.745.5a 13.243.7a 18.94£5.6a 12.243.5a 2.40+0.7¢ 3.14+0.9¢
Jeonbuk 15.743.7bc 11.74£2.3b 16.1£3.5b 10.7£2.2bc 2.47+0.5bc 3.2540.7¢
Chungbuk 14.3+4.0cd 11.3£3.1bc 15.1+4.2bc 10.3£2.9¢cd 2.60+0.7ab 3.62+1.0a

Different letters within a column are statistically significant (p < 0.05, LSD).

e
-------
S

.
“‘
-

" Jeonnam @%
0“" :
v -
r"—__---~‘\ .".’
-’ S, o
A Gyeongham > o
/ - N r
\ o= o Gyeongnam
J  Chungbuk \ 4 ®
] o
nnam g1 ; 4
| e Gangwon legung :7 3
. ° J 5
H \ 1 5 4
g \ = 20 16 12 08 oa b o B
s \ ll -
\Gyeongbuk I Jeonbuk
N\, 4 . ® o
N / s o
oo ® Jeonbuk :  Gyeongbuk 4
Fall ——— i
i
33333 :Chungbuk ® K
:
~~~~~ % Gangwon F
" 2 o Spring
Spring Fall
I 1 I 1
Gangwon Jeonbuk Jeonnam Jeonnam Gyeongbuk Chungbuk
Chungbuk Gyeongbuk Gyeongnam Gyeongnam Jeonbuk Gangwon

Fig. 2. PCA (top) and UPGMA (bottom) results for two cultivation seasons by collection area using three agronomic traits.
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Table 4. Rutin and total flavonoid contents (mg/g DW) of seeds in five accessions selected from each collection area by two
cultivation seasons

Accession Rutin-Spring Rutin-Fall Total*-Spring Total-Fall
Gangwon-1 0.334+0.02 0.41£0.00 0.35+0.02 0.41£0.00
Gangwon-2 0.2240.02 0.53+0.03 0.224+0.02 0.5420.03
Gangwon-3 0.22+0.01 0.43+0.02 0.2240.01 0.4440.02
Gangwon-4 0.2140.00 0.4240.02 0.2140.00 0.4240.02
Gangwon-5 0.18+0.01 0.32+0.02 0.18+0.01 0.32+0.02

Ave. 0.23+0.10 0.42+0.17 0.24+0.10 0.43+0.17
Gyeongnam-1 0.1440.01 0.53+0.02 0.1440.01 0.5440.02
Gyeongnam-2 0.160.00 0.4440.00 0.160.00 0.4540.00
Gyeongnam-3 0.1440.00 0.4620.00 0.18+0.00 0.474+0.00
Gyeongnam-4 0.21£0.00 0.3840.04 0.23+£0.00 0.39+0.04
Gyeongnam-5 0.12+0.02 0.30+0.04 0.12+0.02 0.30+0.04

Ave. 0.15+0.06 0.42+0.17 0.17+0.07 0.43+0.18
Gyeongbuk-1 0.1440.00 0.39+0.02 0.1440.00 0.39+0.02
Gyeongbuk-2 0.1540.00 0.3340.01 0.2140.00 0.3340.01
Gyeongbuk-3 0.2540.00 0.46+0.00 0.26+0.00 0.460.00
Gyeongbuk-4 0.18+.0.00 0.41£0.01 0.18+0.00 0.42+0.01
Gyeongbuk-5 0.11£0.01 0.3440.02 0.1340.01 0.35+0.02

Ave. 0.17+0.08 0.39+0.15 0.18+0.08 0.39+0.15

Jeonnam-1 0.3540.02 0.48+0.02 0.354+0.02 0.49+0.02
Jeonnam-2 0.32+0.00 0.2740.00 0.32+0.00 0.27+0.00
Jeonnam-3 0.15+0.00 0.33+0.00 0.15+0.00 0.34+0.00
Jeonnam-4 0.160.00 0.4620.01 0.1840.00 0.460.01
Jeonnam-5 0.4440.03 0.60+0.02 0.4440.03 0.61+0.02

Ave. 0.28+0.15 0.43+0.19 0.29+0.15 0.43+0.19

Jeonbuk-1 0.2240.01 0.52+0.02 0.2240.01 0.53+0.02
Jeonbuk-2 0.15+0.01 0.29+0.00 0.15+0.01 0.29+0.00
Jeonbuk-3 0.1540.01 0.294+0.02 0.15+0.01 0.294+0.02
Jeonbuk-4 0.1540.01 0.30+0.01 0.15+0.01 0.30+0.01
Jeonbuk-5 0.15+0.00 0.3620.01 0.15+0.00 0.36+0.01

Ave. 0.16+0.07 0.35+0.15 0.16+0.07 0.35+0.16
Chungbuk-1 0.25+0.01 0.46+0.01 0.3140.01 0.47+0.01
Chungbuk-2 0.160.02 0.3740.01 0.160.02 0.38+0.01
Chungbuk-3 0.1340.00 0.3040.00 0.19+0.00 0.31+0.00
Chungbuk-4 0.1540.00 0.1940.00 0.15+0.00 0.19+0.00
Chungbuk-5 0.12+0.00 0.36+0.00 0.12+0.00 0.37+0.00

Ave. 0.16+0.07 0.34+0.15 0.19+0.09 0.34+0.15
Total Ave. 0.19+0.08 0.39:+0.11 0.20+0.08 0.40+0.12

“Total of all seven flavonoids; Chlorogenic acid, orientin, isoorientin, vitexin, isovitexin, rutin and quercetin.
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2o A= 74 mg/100 g9 SFFS B! rutin®] 45%% XA 8¢
Tt Kitabayashi ef a/, (1995)-2 Wd EZE0i|A] 12,6004 35.9
mg/100 g2] rutin $F-S- W15} Kim et al, (2008)2 742
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