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Investigation of Emergence Conditions and Plug Seedling Periods in
Rehmannia glutinosa (Gaertn.) Libosch. ex Steud.

Sang Hoon Lee*, Sung Cheol Koo*, Mok Hur*, Woo Moon Lee*, Min Su Park** and Jong Won Han***'

*Department of Herbal Crop Research, NIHHS, RDA, Eumseong 27709, Korea.
**Department of Biology Education, Kongju National University, Gongju 32588, Korea.

ABSTRACT

Background: Reiimannia glutinosa (Gaertn.) Libosch. ex Steud. has long been used as a traditional medicinal plant in Korea. This
study was carried out to investigate the emergence conditions during the seedling periods in R. glutinosa.

Methods and Results: The rhizomes of R. glutinosa variety (Jihwang 1) were harvested in the 22, March, 2018. The rhizomes were
sown on in 50-cell plug trays. The emergence rates of seedlings at 15°C, 20 C, 25 - 40 C, and 45 C treatment seedling were 1.3%,
96%, 100% and 0%, respectively. Rhizome rot was occurred at the temperature of 15 C and 45 C. The emergence rates of seedlings
in high moisture (HM), moderate moisture (MM) and low moisture (LM) treatments at 35 'C were 99.3%, 100%, and 0%, respec-
tively. Drought damage was recorded in plant with the LM treatment. Seedling quality surveys were carried out at 10-days intervals
from 10 to 60 days after sowing (DAS). Leaf length and leaf width were increasing until 50 DAS and the number of leaves was
increasing until 60 DAS. Root length was increasing until 40 DAS, and then, flowering occurred from 30 to 60 DAS. Lastly, at 40
DAS, leaf aging and root enlargement was observed.

Conclusions: We concluded that the emergence of seedlings was possible in the range of 20 to 40 C. Considering drying and rotting
damage, we concluded that the moderate level of moisture is most appropriate for seedling emergence. In addition, we concluded
that optimal seedling periods are between 30 and 40 DAS.

Key Words: Rehmannia glutinosa, Emergence Condition, Seedling Period, Soil Moisture, Temperature

Mo A u, FHZol= A3 (Rehmnniaceae)= W= 2|3y 9%

I} (Orobancaceae)®ll *E3FA]7]7]%= St} (Albach et al.,

A8 [Rehmannia glutinosa (Gaertn.) Libosch. ex Steud.]
S T Aake] thAA 2R o= Fot S WEY 55X
A BESTY. Rehmannia S0l 7 719 Fo] 9o, o] F
ol R. glutinosa, R. glutinosa var. leutea f. purpurea, R.
glutinosa var. huechingensis®] 3 FRro] Fg0 2 2ol= A
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e ERTo® FFEhaL Atk (Wu et al, 1998; Chang ef
al., 2014). T3k, A3 #4b3} (Scrophulariaceae)ol] £53131.2
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verbascose 5°] HAEoH, T AFo] By ujEo] §Zo]
st GAol =ui 4EA Y+ (Morota et al., 1989;

Park et al, 1989; Kim et al., 2008; Liu et al., 2013;
Lee et al., 2017). =3t 2|82 gRiks}, gdejx], JAL, T

I, A7 AS, S ol B3 e AR dEA
AL, ARG )] AFAPTCRE Lzl catalpol®] 75
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(Abdulmalik er al., 2005; Kim et al., 2008; Shich et al.,
2011; Li et al, 2011; Reina et al., 2013; lJiang et dl.,
2015; Kim et al., 2018; Bae and Seo, 2019).
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HxFollA 20199 39 Foll 83 A3 [Rehmannia
glutinosa (Gaertn.) Libosch. ex Steud] 1& &
gAdste] ARgsisith Aol AREEE 2 A4S #71 6-10
mm, Zo] 2cm 2 S}

, ZHI2E 50 ¥ Edlo] (4.5cm x
45cm x5cm)E AHESITE AEE f714 AES AMEEI
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SEE 4 9 el dsEidon, 81 8
717k Bt Al W) B EE 213+74CE YEPTH &%
zZ71 8 Zol AN TR 2AS Ul §H 2R FH
3] S kg &, Edlo] sl & wpglo] fle AEjelA]
et T 25 PR APYA EoleS AL

, TR 281 +21%2 YERTE

T I Eok AlFeN F 20 AR ol
HWb HEE RS 7R AHE EY FFES 98+2%,
Ag 2702 AR obrd S AP 32 FHE E
oF TS 233+ 4%, S5 2L G 279 B A%
278 EFE 50%% 4 S HHE EY e
336+ 11%°]t}.
2. EY g8 54

EY s 342 U olgsilen, AT EY
< 105CollM 24 A7 Az %, ofefe] 4o olste] 24
313

228 (%) = Az A }\]jji]z _,\]Zfeft,'_ 7—3.? AMEFA 100
3. AR

A8 A3+ SAS Enterprise Guide 4.2 (Statistical analysis

system, 2009, Cray, NC, USA)Z EA43}%3L, 3 wWHes 2
I 7S HA £ XFAA}F (means + SD)E YERSITE Al
27+9] 94 Aol= Duncan’s Multiple Range Test
(DMRT)Z 25 5%A AZSAT (p < 0.05).
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=7t AeH e Folel wAle IS B7] 98] 15CHE
5C 7Ho= 45C7HA] Alst A3, o7t 2 d=2 7
W2 2%E 30-40C9] 77kellen, 35T 7M=& &
oF&-g BT (Table 1). ot gEsH e AVl 2% #7+
HE 2jo]7h e, 35C 6 & >30C 7 & >25C 9 &
>40C 10 & >20C 13 & TAZ &0 &5 A7) w5}
Iy 2 F9) A7ke] Aum 15Ce] A 2oME Fo}go]
13%el 73135, 45C2] oxs Zopr} Ha dojuA]
AUt T 3 T AukS o 15T} 45Co e F29



Ao o=

F7h dojwtem (Fig. 1), s
45Tl A 0%t (data not shown).

A A3 A8 [Rehmannia glutinosa (Gaertn.) Libosch.
ex Steud.]2] HAZ Fo} 2= 20CE = ook s, 2%7}

Zol22 15CoA 20%,

ST E ot WA el glont 45T "7—901%1
E Zoph HA Sethe 2E & 5 3l E} webA 2183
2ol 7V5 L5 20-40Ce] F7to|a, HA Zo} L= 30
-35C F7kelu], 21 o]9]e] A3} Sl 1—5— Zol} Bibs
sithal shetEn}. Ed, Foph ¢k 73b ol 20Tt
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15CAE Al Waf Fslie A& 5 e 7FsAdol e
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FE7h Ase] Zoll] HAE FFS 1) s FE
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BjoilAe] FREe 336% e, AEd FEAE 8
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Jeiel I AdEle] AEE 1 12 4 S5 AdElAe &
TEE 233%= UEFTE (Table 2).
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Table 1. Effect of temperature on a emergence rate of R. glutinosa seed rhizome.

Emergence rate (%)

Temperature
(©) 2D 4D 6D 8D 10D 12D 14D"
15 ND ND ND ND ND ND 1.3+1.2¢
20 ND 1.3+1.2¢ 9.3+6.1° 38.7+6.1° 74.7+6.4° 96.0+3.5" 96.0+3.5"
25 ND 13.3x4.2¢ 73.3+5.5" 97.3+4.6®  100.0£0.0°  100.0+0.0*  100.0%0.0°
30 0.7+1.2° 433=7.0 93.3+4.6°  100.0£0.0°  100.0+0.0°  100.0+0.0°  100.0=0.0°
35 4.0+2.0° 83.3+5.0° 100.0£0.0°  100.0+0.0°  100.0+0.0°  100.0+0.0°  100.0+0.0°
40 0.7+1.2° 32.0+6.1° 69.3+3.8" 88.7+4.0° 96.7+4.2*  100.0+0.0°  100.0+0.0°
45 ND ND ND ND ND ND ND?

D; day after seedling, ”ND; Not detected. Means values = SD from triplicate separated experiments are shown. "Means with difference letters
are significantly different at p < 0.05 by Duncan’s Multiple Range Test (DMRT). DS1, DS2 indicates directly seeding, directly seeding (replanting),

respectively.
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Fig. 1. Rotted rhizome (A) and dry-damaged rhizome (B) of R. glutinosa. The bar size is 1 cm.

Table 2. Effect of moisture content on a emergence rate at 35C of R. glutinosa seed rhizome.

Emergence rate (%)

Moisture
content(%) 2D 4D 6D 14DV
Low (98+2) ND ND ND ND?
Moderate (233+4) 0.7+1.2° 57.3+2.3° 95.3+1.2° 100.0+0.0°
High 336+11) 2.0+2.0° 83.3+6.1 99.3+1.2° 99.3+1.2°

''D; day after seedling, ”ND; Not detected. Means values = SD from triplicate separated experiments are shown. "Means with difference letters
are significantly different at p < 0.05 by Duncan’s Multiple Range Test (DMRT). DS1, DS2 indicates directly seeding, directly seeding (replanting),

respectively.

T Fy&e] Hls)
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Fo] Ae Hdl 2% ®Wshks 5C o] Aort &
(Cui and Lee, 1999).

201900l ZolEgo R HALS AAIRE 577 Bol IAgH
A FAke] A, 4-5 €99 7P 71F FAREE FaL
S, Ao o L=E 31.3C, 24k A 332C= v
Efgon, 3EAoR o 72| WA 4-5 L e
H3L ArEe 71590 olgs 2UES aEdH B o,
Ao 35T 27 (58 336%)0] AA =AM =
gt 4= 9low, olgfst 7o) X8 X|Ho
o Ao Azbdrt a2y =X e HEe 20E 34
g 2% sl 9gh JEE e 4 7] el 35C KT}
e 2E 2GR Fajrt dAE TEsAo] S Bl

A7PET.

2~
n

4
.
):]EL
| Fofske =4

2. 88 22 AD| 7Y

FEE 71 % A o] AE sHe2olA 4

o
0=

274

AR o, 10 4 7402 A%, AF, A, ¢ L N
Sh&-S- SA3Ith 449 A 7% $ 50 d 7 AE S
7Hlom, 60 Lell= 50 A3t A Frelid2 ISl (Table
3). §Z9] AL 3 T 50 7HAE o, 60 Dol
231 #AEA, G5E SE 717 5% AS SEE 4
&S Bt

IS T 20 LollA 30 L Afolel] Fepell= WSkt 1A

Table 3. Aerial part growth characteristics of R. glutinosa seedling.

Seedling periods  Leaf length Leaf width No. of leaf
(days) (cm) (cm) per plant

10 0.9+0.2°  0.6+0.1° 4.5+0.8¢

20 1.8+0.8¢ 1.2+0.3¢ 6.1+1.6°

30 5.9+0.9¢  2.7+0.3¢ 6.1+0.8¢

40 8.8+1.0° 3.9+0.6 7.7+1.0°

50 10.8+1.3"  4.4+04° 7.9+1.1°

60 11.0£1.22  4.1+0.6° 8.9+0.9°

Means values + SD from triplicate separated experiments are shown.
"Means with difference letters are significantly different at p < 0.05
by Duncan’s Multiple Range Test (DMRT). DS1, DS2 indicates
directly seeding, directly seeding (replanting), respectively.
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Fig. 2. Observation of different seedlin

periods in seed rhizome of R. glutinosa. The bar size is 1 cm. D;

day after seedling. (A); 10 days after seedling, (B); 20 days after seedling, (C); 30 days after seedling,
(D); 40 days after seedling, (E); 50 days after seedling, (F); 60 days after seedling.
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Table 4. Root length and flowering rate in R. glutinosa seedling.

Seedling periods

Root length (cm) Flowering rate (%)

(days)

10D" ND ND?
20D 6.4+1.3¢ ND
30D 9.2+1.2b 4.4+2.0°
40D 12.8+2.9 14.4+2.0°
50D 13.0=1.6 16.7+3.4%
60D 13.9+3.42 21.1+3.8°

'D; day after seedling, ?ND; Not detected. Means values + SD from
triplicate separated experiments are shown. "Means with difference
letters are significantly different at p < 0.05 by Duncan’s Multiple
Range Test (DMRT).
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