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Background: The aging and declining population of farmers in South Korea have led to labor short-
ages in agriculture, emphasizing the need for modernization and mechanization. Cultivating Rehman-
nia glutinosa, a medicinal crop increasingly grown for the health food industry, is labor intensive. The
varieties of Rehmannia glutinosa developed to date are high-yielding, but their long rhizomes make
them unsuitable for mechanical harvesting. The aims of this study were to develop a new variety, R
glutinosa ‘Hanbangae’ suitable for mechanical harvesting, and to analyze its key characteristics.
Methods and Results: R. glutinosa ‘Hanbangae’ developed by crossbreeding the R. glutinosa ‘Dae-
gyeong’ and ‘Jeongeup’ local varietes in 2014, was tested in field trials in Eumseong, Chungc-
heongbuk-do from 2014 to 2019. Compared to R. glutinosa ‘“Togang’, R. glutinosa ‘Hanbangae’ exhibited
a lower flowering rate (15.56%), greater height (30.33 cm), and shorter rthizomes (13.18 cm).
Although the total yield was slightly lower (2,487.67 kg/10a), R. glutinosa ‘Hanbangae’ had a higher
first-harvest yield (1,997 kg/10a) and a larger proportion of marketable sizes (> 15 mm). The juice
extraction rate was higher (62.16%), but the drying yield was lower (19.13%).

cited. Conclusion: R. glutinosa ‘Hanbangae’ is well-suited for mechanical harvesting, with its short rhi-

N0

zomes and low flowering rate reducing damage and labor costs. It showed potential for early harvest-
ing, thereby maximizing the market value. Despite its slightly lower overall yield, the higher juice
extraction rate and improved marketable size distribution underscored its economic viability. Further
research is needed to optimize mechanical harvesting conditions and conduct economic analyses to

fully capitalize on R. glutinosa ‘Hanbangae’ benefits in addressing agricultural labor shortages.
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Fig. 1. Breeding pedigree diagram of Rehmannia glutinosa ‘Hanbangae’.
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Fig. 2. Rhizome Comparison of R. glutinosa ‘Togang’ (A) and
R. glutinosa ‘Hanbangae’ (B). Scale bar = 5 cm.

Table 1. Inherent characteristics of R. glutinosa ‘Hanbangae’.

- Rihzome
Varieties | Plant Type |Flower Color| Leaf shape Shape
Hanbangae | Semi Erect Pink Long Elliptic|  Fusiform

. . - Long
Togang | Semi Erect Pink Elliptic Fusiform

ol

_xNﬁ

2=3lak
=70
jo=2 folde itk

Fo}. ghdolce] ek 2.487.67 + 174.96 kg/10a2 “E7F
(2,55433 + 199.19 kg/10 a2 ZF ZHou}, B4

+ 224 2 E7pe] Asbe] F7] 19.07 + 1.45 mme} H]S: (Table 2).
Table 2. Agronomic characteristics of R. glutinosa ‘Hanbangae’.
Varietios Flowering Height Leaf Length Leaf Width Rhizome Rhizome Yield
Rate (%) (cm) (cm) (cm) Length (cm)  Diameter (mm) (kg/10a)

Hanbangae 15.56%2.94 30.33+1.55"  28.95+0.30° 10.57+0.15°  13.18+1.25

18.36+2.24™  2,487.67+174.96"™

Togang  44.07+1.70° 20.47+1.29  18.28+1.62

9.76+0.16  27.10%=1.83"

19.07+1.45™  2,554.33+199.19™

Values represent means * standard deviation (n = 3). Significant difference by unpaired t-test (p < 0.05).
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Table 3. Yield and diameter distribution of R. glutinosa ‘Togang’ and R. glutinosa ‘Hanbangae’ by harvest time.

Harvest time o i Diameter Distribution (%)
Varieties Yield (kg/10 a
(Day-Month-Year) tg102) <5mn 6-10mn 11-15 mn 16-20 mn >20mn
1™ Aug 2022 Hanbangae  1,997.00£399.29™  2.03+0.84™ 10.91%=1.34 29.25%3.77™ 33.79+3.79" 23.68+1.49
u
& Togang 1,781.67%£565.71"  3.13+0.91™ 20.88+2.28 35.51+£2.03" 25.67%+1.20 15.47%1.56
20" Oct 2022 Hanbangae  2,717.33%£277.67™  3.18%£1.19™ 14.36%x1.1 37 27.17+1.75  28.78+2.52™ 26.51+2.17°
C :
Togang 2,907.00£124.74"™  1.91£0.56"™ 11.02+1.39  33.74+0.62° 32.27+0.13" 21.07=0.71
Values represent means + standard deviation (n = 3). Significant difference by unpaired t-test (p < 0.05). ns; not significant.
Table 4. Process yield of R. glutinosa ‘Hanbangae’ by juicing and (Table 3).
drying A K 59 AT A3E Avnw A58 4y ey
Yields (%
Varieties | YieldsG8 N7} 62.16 + 032%= E7e] AEEQ 5923 + 1.15%0]
uing Prying Hs) BAGOE felshl Bot Al eI EFUYL B
Hanbangae 62.17+0.32 19.13i0.12* AL, A% 8 T (1913 + 0.12%) KT} &0
Togang 59.23+1.77 21.83+0.21

Values represent means + standard deviation (n = 3). Significant
difference by unpaired t-test (p < 0.05). ns; not significant.
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