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Study on the seed storage conditions and germination

characteristics of medicinal plant Erigeron breviscapus
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Sciences, Kunming 650201, China; 2. Dian-Tai Engineering Research Center for Characteristic
Agriculture Industrialization of Yunnan Province, Yunnan Agricultural University, Kunming
650201, China)

Abstarct: By exploring the suitable storage conditions and germination characteristics for the
seeds of Erigeron breviscapus (Vant.) Hand.-Mazz., this paper provide effective guidance for the
reasonable storage of the rare medicinal species and high yield planting in future studies. Seeds of
E. breviscapus collected from Yunnan in spring were used as the test material, the effects of
storage humidity, storage temperature, storage duration and illumination, temperature,
imbibitional condition on seed germination were studied. The results showed that: (1) Reducing
the storage humidity (15% RH) and the storage temperature (—20 °C, 4 °C) of the seeds was
beneficial to the seed preservation, which could prolong the seed life to more than 2 years, and the
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germination rate could reach more than 80%; High temperature (35 °C, 45 °C) and high humidity
(60% RH) accelerated the aging of seeds, which was not conducive to preservation, so the seeds
were short-lived seed; (2) There was no significance of germination rate between in light and dark,
so the seeds were light-neutral, but light was beneficial to the seedling formation after seed
germination; (3) The optimum temperature for the seed germination was 25 °C, and the
germination rate was 84.37%; (4) The low temperature (4 °C) and high temperature (30 °C, 35 °C)
must be avoid for seed germination in production, which was beneficial to increase the emergence
rate; (5) The seeds were insensitive to imbibitional damage, so the seeds were cold-resistant.
Therefore, in seed research and production of medicinal materials, mature seeds should be dried
and sealed in low temperature immediately after harvest, and sown early in spring; In seedling
production, suitable lighting conditions is necessary, a separate constant temperature (25 °C)
culture room should be set, and cold season sowing should be avoided.

Key Words: Erigeron breviscapus, seed, storage conditions, germination characteristics,
germination rate, short-lived seed
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Ee ACHLHRNT B AR T (H AR 300 pm) .
Note: A. Full seed. B. Empty seed (Bar: 300 um).
Kl 1 KT s AERt T B ASHFAIE
Fig.1 Morphological characteristics of Erigeron breviscapus seeds
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ANAW, NERERPRFEATLEEZR, -20°C, 4°CHXBE LA BT EEE
S, 1M 25 °CHE L2 HU B R R TR (CKD , %47 30 N H JA, —20 °C. 4 °CHIHE & 437
15 86.90%. 84.84%, Tfi 25 °C{NAH 79.25%. 45iRFKH, KL (-20°C. 4°C) FKIE (15%
RH) BRI T KA oy (R 1) o WRTE =R N AR F AR E, aKIE (15% RH)
HEMEAE, BRARAE T RO, KPR

AR (15% RH) 4R, 35°CHETE 2 & 21 J8, 45°CHEfE 2 & 13 J&, BiRFE 518
KR EESE, {545 °CHETE 21 G . BARER, EREFN 21 AN, [ 45 °ChEfE 21
JE B EAR T XA, 35 °CHll 45 cCHARfE A7 I Bt 5 X RIS L B3 % 5, 35 °C. 45 °CfiffF 21
JA G A R 5y 7N 75.46%. 68.98% (£ 2) . 5 LW, &k (35°C. 45°C) . 1Ki (15%
RH) &M NN A7, PRI k2T EE N, HEEEETR RIS SER, JRER
I TR, AR, TR,
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Table 1 Effects of different temperatures on germination of Erigeron breviscapus seeds with low

humidity
KT ] i &R Germination rate (%)
Treating time (month) —20 °C 4°C 25 °C
CK 90.71 £ 5.54a 90.71 £+ 5.54a 90.71 + 5.54a
3 88.60 + 2.96a 87.37 £ 3.3% 89.22 + 3.55a
6 86.80 = 1.43a 88.04 £ 6.67a 81.44 £+ 12.19a
9 83.89 + 6.63a* 83.96 + 4.39a* 86.00 + 5.35a
12 76.03 £+ 5.18b* 85.00 + 6.39% 84.29 + 4.01a*
15 86.11 £+ 2.78a 82.78 X 6.92a* 83.89 £ 2.32a*
18 87.78 = 8.91a 88.89 X+ 2.78a 85.56 £ 7.95a




21 87.22 + 6.69a 85.56 + 7.95a 82.78 + 5.34a*

24 86.11 + 2.78a 82.78 + 6.92b* 83.89 + 2.32a*
27 82.22 + 8.24a* 86.11 + 7.86a 81.76 * 8.42a*
30 86.90 + 7.19a 84.84 + 4.49 79.25 + 7.51a*

W BUERTPHME £ bREZE (n=5806) , [F—BEAFRENEKEHTZEILE, AEFEAERE
B (P<0.05) 5 [7)— i EEAN [RI B [a] B A0 22 73 30l 5 00f JRLE AL, “* " AAR ST LA 12 3% % 7 (P< 0.05) .
INGE

Note: Dataare x =+ s(n=5 or6), different letters indicate significant difference at P< 0.05 (Fisher’ s LSD test) ;
an asterisk indicates that the value differs significantly from that of control (P <0.05) . The same below.
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Table 2 Effect of high temperature on germination of Erigeron breviscapus seeds with low

humidity
AbZR I [E) i & 2% Germination rate (%)
Treating time (week) 35°C 45 °C
CK 84.26 + 10.19a 84.26 + 10.19
2 84.26 + 7.99a 82.01 + 8.63a
5 80.00 £ 7.54a 76.85 £+ 10.92a
8 82.78 + 4.56a 82.67 £ 3.71a
13 82.22 + 5.05a 77.22 £ 7.19a
21 75.46 + 5.39 68.98 + 6.44a*

2.2.2 (R AN ) X e R R IR s

R (60% RH) , 20 °C FAEfE 1. 2. 5 &, B KR GXHBE BEHER, HE 2.
3. 4. 6. 12. 16. 20. 24 JHT5; 4°C A7 1. 4. 5. 6. 12. 16. 20. 24 A, #ikE 5%
WAEEER, 7£2. 3 MIG; 20 °CMiEfE, 1. 3. 4. 5. 6. 12, 16, 20. 24 MK
RENRARZEZE R, (A2 AN, SERE, EMER 24 R, AFEREE K2R T
HIELTEAEAZ I ER 1, —20 °CTEREAZ ) 3 22 24 R N Fh-¥ i R R 50 B IE A TE .38 22 5%, 4 °C.
20 °CTENREIN 24 AN R R FRAEEEIRT-20 °C, —20. 4. 20 °CHEAF 24 JA G i KR53 5
N 76.39%. 66.27%. 62.96%. WML (-20°C) . EiE (60% RH) £1F Ntk rE, &
T RFETCRZE BN, BEE AR R ER, 5 R%RIEH TR, H 4 °C. 20 °CHfR% %
BERT-20°C (£ 3) . L, =il (60% RH) AF|T1517, W &R, 76 =% (60%
RH) WAL, R &EHEFT-20 °CIRE R .

e (60% RH) Z1F R, 35°C. 45°CHEAF 12 RN R R SR REER,
W&t A7 TR O SE K, W R IR R R, 35 °CIEim 12 & Jo i & M 83.8%[% %! 6.02%,
45 °Cfigf7 6 il J5 M\ 83.8%% % 0% (R 4) . BAKE, 7RI 12 BN, 35°C. 45 °Cfig
F1AGE, BHREIFWE T, 45 CREFIH R B R ERT 35°C.,

R 3 ERFM T AFEREMFFAT B 7R B I

Table 3 Effects of different temperatures on germination of Erigeron breviscapus seeds with high

humidity
Kb ] i X% Germination rate (%)
Treating time (week) -20°C 4°C 20°C
CK 83.80 + 3.25a 83.80 + 3.25a 83.80 + 3.25a




1 72.22 + 8.96a* 73.61 * 6.27a* 6759 + 11.48a*
2 7477 + 6.48a* 70.83 = 13.92a 68.89 *+ 9.08a
S 81.48 + 6.00a 76.39 + 9.90a 69.91 + 7.94b*
4 82.87 £ 4.17a 72.69 + 6.67b* 72.69 + 7.12b*
& 74.17 + 5.53a* 71.81 + 10.23a* 72.22 + 3.93a*
6

82.41 £ 6.25a 7477 + 6.93b* 72.69 + 4.45p*
12 82.79 + 2.08a 7454 + 4.09b* 66.76 *+ 8.28c*
16 82.40 + 1.60a 70.37 + 5.17b* 66.20 + 5.10b*
20 81.48 + 8.24a 70.83 + 3.04b* 65.74 + 5.74b*
24 76.39 + 10.86a 66.27 + 7.92ab* 62.96 + 7.59b*

R 4 WA T REEERT RN TR R
Table 4 Effect of high temperature on germination of Erigeron breviscapus seeds with high
humidity

AL BRI [i] & % Germination rate (%)

Treating time (week) 35°C 45 °C
CK 83.80 + 3.25a 83.80 + 3.25a
1 56.96 + 7.4a* 2593 + 2.27b*
2 40.74 £+ 4.54a* 20.83 £ 7.19b*
3 4444 + B8.24a* 17.82 + 2.32b*
4 38.43 + 9.85a* 1250 + 3.58b*
5 35.19 + 9.07a* 5.56 + 4.65b*
6 3148 + 9.71a* Ob*
7 1481 + 6.25a* Ob*
8 12.04 + 4.18a* Ob*
9 10.00 + 1.52a* Ob*
10 7.78 £ 4.97a* Ob*
11 6.94 + 4.89a* Ob*
12 6.02 + 6.3%* Ob*

2.3 JeREXTFhF IR K 2R R

TSR T A KK ZN 84.37%, HBIEAMFER, 4 81.48%. Y XFh ¥ I &K 8
FRW, Frovdeh R (2 B 3) o (HWE 3 ATE W, SRR T A 4 AL
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Note: Dataare x =+ s (n =5 or 6), bars with same letters indicate no significant difference at P< 0.05. The same

below.
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Fig. 2 Germination percentages of Erigeron breviscapus seeds under light and dark conditions

e AGHE: B BB (HEMZR 1om) .
Note: A. Light. B. Dark (Bar: 1 cm).
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Fig.3 Germination phenotypes of Erigeron breviscapus seeds under light and dark conditions
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Fig.4 Germination percentages of Erigeron breviscapus seeds under different temperature
conditions




#: A.10°C; B.15°C; C.20°C; D.25°C; E.30°C; F.35°C (MR 1.5cm).
Note: A. 10 °C; B. 15 °C; C. 20 °C; D. 25 °C; E. 30 °C; F. 35 °C (Bar: 1.5 cm).
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Fig. 5 Germination phenotypes of Erigeron breviscapus seeds under different temperatures
conditions
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Fig.6 Germination percentages of Erigeron breviscapus seeds in soil under different temperature
conditions

7E: A 4°C; B.25°C; C.30°C; D.35°C(HfuMEZR 1em),
Note: A. 4 °C; B. 25 °C; C. 30 °C; D. 35 °C (Bar: 1 cm).
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Fig.7 Germinations phenotypes of Erigeron breviscapus seeds in soil under different temperature



conditions

RNTWAETIE | 4 °CfRIE . &% (80% ~ 90% RH) £51F FCE —A B Ja Al & 1
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Fig.8 Germination percentages of Erigeron breviscapus seeds in soil at 4 °C and transferred to
25°C
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Note: A. 4 °C; B. 4 °C—25 °C (Bar: 1.5 cm).
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Fig.9 Germination phenotypes of Erigeron breviscapus seeds in soil at 4 °C and transferred to
25 °C
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4°CF, ARFMAIBIRIK 24 h J5H5 K& %5578 86.57%. 87.22%; 25°C T, iEARIE
WK 24 h JE A R R 5350 88.42%. 85.56%; PLIEWLAK (IEE. ¥1R) 24h J5, 4 °CHI 25°C
I R 570N 86.57%. 88.42%; 1B IdMAK CIEIBTAK. AIRWIK) 24 h 5, 4°CHI 25°C
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Note: The white columns represent germination after rapid imbibition in deionized water, The dark gray columns

represent germination after low speed imbibition in 1% agar.
K10 ASRIMRAKALBE KT AL T HOHE AR
Fig.10 Germination percentages of Erigeron breviscapus seeds under different imbibition
treatments

W AR BURIR: COARRK: DORERK (A BRiZoR 1.5cm) .
Note: A. Cold soaking; B. Warm socking ; C. Cold wet imbibition; D. Warm wet imbibition (Bar: 1.5 cm).
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Fig.11 Germination phenotypes of Erigeron breviscapus seeds under different imbibition
treatments

3 Wikh4t

SR FAE AR TE b, FERT TR B, 159k I & b A% 17 1 e A 444 (Smith et
al, 1992) ; HHJ, 45°CHI 60% RH & H T-#F Fifh 24 fIFsHERSEE (Hay etal, 2008)
— RIS, RN R R T A dr i FE S MR AR (BSOS, 2017) o ARBFFLLS
RN, TR FAEMRERF T, BRI iEE, —20 °C. 4 Ctlamtd:, J5 Al ae AR
N, PR ARSS, B AR SUE AR R ARG, R TR AR I OREE, TN
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N, PP ARUDE AR L SR TG, IR SE A DK % PG 006 TR A1 2 T B IR AR, KPR
HREE T AP Ear (ESOEE, 2017) 5 P PEEE T, SARIGE(F, 45 CCRTEFRE T
e, JRBRIATRER IR T, FhFIFIRAE AL SR, M NE A I FER R 2 AR R, ik 1
FiF s, BEERTS/KEMIGIM, BRI KZENE, BEAELE (SOD) i
ARG (CAT) %&— RHIFUAMERINETE N, T RO AE R Be k55, Fh1 7 dr ik
AR, 2017) o fEERFM T, JTRACFFRIUS S IRAEAT, P A g 47 16 R R AT
BESE RIUE RE TR BE B i AA A 2o R, 7ERRFAIF S b, Bl RIS BB A7 TBOR -+ T
THEI], TS 4 R BAF T B RIRAE 7. (B4 L, BE BRI BR S, B
PRI R RS AFD T, RIS S TA7 T3 B S RIR A7, PRAIESR A 77 b R R
P, B G R R, SR S5 8 A T IR AR RS, I8 ARV R, AR AR A2

Tl 775 Ay A2 WP 58 42 A BIRE ARG J1 N I B & I i R) (IR ER %%, 2004) o A1
F [ — MRS e it N Fh RSB K 28 R B3] 50% P2 T It ], B 1)~ P35 75
WFREIE I, A A = EFh T2 A S R R AR — i S T R R RRIAF] 80% LA B
R (FMKAESE, 20160 o AEFEIEAIF TG — € M5, FarphT LN LRt
BURIG 1, KfFp P mlAs T+ HEZ A ASGESE, 2017) o IKEERF AR K, i
FiF o A ikl PRI R 3 RS, EaM P RAE 3a LA, e
3~15 a @ dnrfh 7, WARE @A, 15 a LLERAKGR 7 (HINESE, 2004) . 7EH
RTRIE R A A 7rb, IS A (Sophora tonkinensis) - H itk —fhnitE N 6 N2 H,
AW A= FRUENR 3 4N H, 5 CHRURIRMEAF A SRR K 3 M (IMVKA%E, 2016)
kg gk # (Krascheninnikovia ceratoides) 7 Bf #Mi A7 — - T1G IR E 4%, =i
E R E MR RE F, TR GRS KA TG /) (T 1, 2015) 5 S
(Salix linearistipularis) F7# 5 FWAF 45 d A8 K FN 3%, E-80 °CAIRMFIT 1 a
JEVIE B0%MI K HH (BkBk, 2015) o 4 DA SCERIRGE TN, A0 bh 18 SR AT E AR
NANTEAE, PRI —AE 3a DL, IRIRETRRE g it | P I8 5 dr . AT 530
FhFIE IR N AR, 6 NHERTIIRZER 53.3%, 12 NHEFTIEHREIH
17.7%, 4°CIKEMAAREEEEKILGNE Lla® (WA, 2005) . EAIF, KiE. K
AR R E K EAEGE 2a 2, MmiR. SR8 G R R H IR T .
ZE LRTR, ATHENLT SAER TN R T . CAT AR, 1 REM FIRIRFFEAR I B (2=
S5, 2005) o [RIth, fEXT BRACSCPRE wAE =, A&7, SRR, &R
M7, RIET S % E AT T-20 °CEL 4 °CRURIRHM T, B A7 T T T h & TRk B
JEMIRE AT, RFHRRN L.

JHEOT S L AE W) b B R AN BT, A R B b i 0] ' R ) SR A [+
(FHFMRTE, 2012) « AW REIR, T RAEF TR LIRIE 2 B ASReii &k, (=
JHRTEE R T AT RGBT R, H R SR R . AT RAENBHAAEY), HFh iR
(0 75 6 T B — I S B 55 A 70 4 R FH PR 5 3 S SR o T R KT SR AR T I R O
P, EAEFE B, SRR E M A, B AR R AL EAEEER, S
B — ZEENA L, AR TR AR R

T B R B AR b B WROKGREE i i ok R R R R A P o S 2 i ek ol T LR
MR HIRES GRS, 2013) , dEmiEdifh 7 RS AR, BEE s o Rt
Rl (R KPR BB R (JERE A, 2016) . BIT ARSI R BT AL R T8 & H IS BLIR
N 25°C, AR E5FME (2005) KIRFFRAIR —3. FREARI, £ 20~35°CH, TREH
TR BRI T [BACF FISRATHI R, X AR SBIAEM — MRS 2 — . MR FERRACH,
JERH RIS IA), AR RIS, iR, AT AR R &), AR R, H
AR 4 o ORI B FACE — DA JE R ZE R 0 BIM T R R 2 25 °CJa H RS2 1 1
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WG R K FE2E77 B, O TR ML/, NOZ B E R EIR (25 °C)
BHI .
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