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Study on seed filling and germination characteristics
of Hypericum perforatum
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Abstract: Hypericum perforatum is the base plant of antidepressant traditional Chinese medicine, which is
mainly sexually propagated and has small seeds. To reveal the development patterns and the optimum harvest time of
the seeds, the 2—year—old H. perforatum cultivated in Li County of Gansu Province was used as the research materi-
al, starting from the 5th day after flowering. The dynamic changes in seed weight were measured every 3 days, and
the Logistic curve equation was fitted to predict the filling parameters. Finally, the seed germination indicators col-
lected at each stage were measured. The results showed that the plant filling duration was 44 days, and the changes
of seed dry mass followed the Logistic curve; the 5th to 11th day after flowering was a gradual increase period, the
11th to 32nd day was a rapid increase period, and after entering a stable increase period from 32nd to 44th day, it
slightly decreased. During the filling process, the fresh mass of seeds showed a dynamic change, first increasing

and then decreasing, reaching its maximum value of 0.2697 g on the 32nd day after flowering. The filling rate and
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dehydration rate showed a fluctuating trend. The dry mass of seeds showed a highly significant positive correlation

with the average filling rate and filling duration, while a highly significant negative correlation with water content.

The seed germination rate and germination index reached their maximum at 44 days and the germination potential

reached its maximum at 41 days after flowering. The germination rate, germination potential, and germination index

were highly significantly positively correlated with the filling duration, and highly significantly negatively correlated

with water content. The above indicated that the optimum seed harvesting time was 44 days or so after flowering ( a-

round Aug. 9th) in Li County, Gansu Province. Premature and delayed harvesting both affect seed germination

quality.

Keywords: Hypericum perforatum; seed filling; germination characteristics ; harvest period; Logistic model
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Table 1

Filling parameters and their estimated formulas based on Logistic equation

fitting 1000—seed dry mass with filling duration in H. perforatum

KSR

Filling parameters

fER AR

Estimated formula

5

Filling parameters

R AS

Estimated formula

HEIK E W R e R) /d

Maximum filling start time

t,=(A-In(2+1.732) ) /(-B)

S8 R A S T
A E VLS AR 1]/ 1= (A+In(2+1.732))/(-B)
Maximum filling finish time
Y IR
RS 1,=-(4.59512+4) /B
Filling terminating time
IROCHEH A BRI ]/ d

Time of maximum filling rate IM=-A/B

BRMEHHEAR/ (g - d7)

VM =-Bk/A
Maximum filling rate
AT 4 N
Start—filling duration L
A DA 4 F _
Fast-filling duration 2
MRS S A d _
373

Slow-filling duration

(A) R 24 R BE I B 22 Bk R bR

Plants of H.perforatum on the day of tagging

B 1 f2ERMEHSLER EERFRIES
Fig.1 Plants, buds, and flowers of H. perforatum on the day of tagging

(B) H: 22 R BE 0 4 22 Bk A2
Flower buds of H.perforatum on the day of tagging

(C) TF 4624 % B v 22

Flowers of H.perforatum
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Fig.2 Changes of 1000-seed fresh and dry mass during
the filling process of H. perforatum
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Fig.3 Linear results based on Logistic equation fitting

1000-seed dry mass with filling duration of H. perforatum
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Table 2  Estimation of filling parameters based on
Logistic equation fitting seed dry mass with

filling duration in H. perforatum

ISR IRAEL
Filling parameter Value
WES B LR INHA] (¢, ) Maximum filling start time/d 16
HESR R G 25 SR A1) (2,) Maximum filling end time/d 34
HES A (1) Filling terminating time/d 56
S RS AR BRI |] (TM)
. . . . 25
Time of maximum filling rate/d
B RHES 32 (VM) Maximum filling rate/ (g » d7') 0.0078
T RS2 (T, ) Start-filling duration/d 16
I P IR RBL(T,) Quick-filling duration/d 18
HESR R FFEE KA (T, ) Slow-filling duration/d 22
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Fig.4 Changes of the seed filling rate and

the mean filling rate of H. perforatum
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Table 3 Correlation analysis between seed filling parameters and germination indicators of H. perforatum.
K 2 TRERE TR P S i <o) . - .
- i i ki BIKER HERER g KRR R KRR
Factor FW DW we DR FR GR GP Gl
MFR
THE DW 0.738* * 1.000
Tk We -0.555* -0.951** 1.000
WK # 2 DR 0.422 0.017 0.144 1.000
AR FR 0.037 -0.442 0.498 0.274 1.000
SRR MFR 0.912** 0.858** -0.727**  0.089 -0.143 1.000
RIFH GR 0.250 0.479 -0.661** -0.079 -0.448 0.107 1.000
KR P 0.023 0.458 -0.639*  -0.076 -0.442 0.098 0.997**  1.000
KRR Gl 0.021 0.467 -0.649%  -0.075 -0.477 0.099 1.000**  0.999* * 1.000
WIS FD 0.591* 0.943**  -0.983 -0.003 -0.465 0.696**  0.712**  0.694"*  0.701**

. o TR BEME(P<0.05), = = FRPEEHAE(P<0.01),

Note: * shows significant correlation (P<0.05) ; * * shows extremely significant correlation (P<0.01).
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Fig.5 Changes of water content and dehydrate

rate during seed filling of H. perforatum
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Table 4 Changes of the germination rate, germination potential

and germination index in seeds of H. perforatum

THETE KEL RFHR R KR
Days after Germination Germination Germination
blossom/d rate/ % potential/ % index

20 1.67+0.58Dd 1.67+0.58Cc 0.94+0.48Ee
23 2.22+0.33Dd 2.22+0.33Cc 1.65+0.41Ee
26 3.33+0.58Dd 3.33+0.58Cc 2.30+0.86Ee
29 5.56x1.20Dd 3.33+1.00Cc 3.74+1.25DEde
32 16.11+0.88Cc 7.22+0.88Cc 9.21£1.06CDed
35 19.44+1.86Cc 8.89+1.45Cc 11.88+1.93Cc
38 43.89+2.85Bb  26.67+3.21Bb  28.47+3.14Bb
41 92.78+2.03Aa  57.78+2.6Aa 61.19+£2.35Aa
44 93.33+2.08Aa  56.67+3.51Aa  62.06+2.00Aa

BN REIK T B F/NG 84 Bl R R 7E P<0.01 Al P<
0.05/K P25 W3,

Note: Different capital letters and lowercase letters in the same col-

umn indicate significant differences at the level of P<0.01 and P<0.05,

respectively.

PR R AR 3 IE A G (P<0.01) , FhF 5K
SRR R R ERMR bR B UG

(P<0.05),
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Note ; Figures 6( A) ~ (1) show the seeds of H. perforatum collected at 20, 23, 26, 29, 32, 35, 38, 41 and 44 days
after flowering.
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Fig.6 Different harvesting periods of H. perforatum seeds by SEM
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