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Abstract - There is little information about the seed longevity of wild plants, although seed bank
storage is an important tool for biodiversity conservation. This study was conducted to predict
the seed viability equation of Agastache rugosa. The A. rugosa seeds were stored at moisture
contents ranging from 2.7 to 12.5%, and temperatures between 10 and 50°C. Viability data were
fitted to the seed viability equation in a one step and two step approach. The A. rugosa seeds
showed orthodox seed storage behaviour. The viability constants were Kg=6.9297, Cw=4.2551
Cu=0.0329, and Co=0.00048. The P85 of A. rugosa seeds was predicted to 152 years under
standard seed bank conditions. The P85 predicted by seed viability equation can be used as basic
information for optimization of seed storage processes.
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Fig. 1. Seed moisture sorption isotherm of Agastache rugosa.
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Table 1. Aging experiment conditions (temperature, moisture content), sample number and estimates of initial viability (K;) and seed longevity

(o) of Agastache rugosa

Exp no. Temperature (°C) Moisture content (%FW) No. of samples K (Probit) o (days)
1 10 641 12 2.173 ND 22
2 10 6.99 10 —0.064 ND 484
3 10 8.22 12 —0.006 ND 95
4 10 10.24 12 0.039 ND 324
5 20 6.07 9 0.130 ND 418
6 20 6.76 8 0.215 141
7 20 7.81 16 0.956 50.204
8 20 10.33 16 1.689 24.081
9 30 5.20 14 1.034 ND 56

10 30 522 15 0.181 ND 578
11 30 6.16 10 0.371 183.874
12 30 7.22 10 1.567 32.993
13 30 8.26 13 1.442 26.332
14 30 10.48 9 3.784 6.988
15 40 2.71 16 0.275 ND 393
16 40 2.95 16 0.038 525919
17 40 342 14 0.241 389.007
18 40 4.37 16 0.269 267426
19 40 5.03 13 0.891 112.404
20 40 6.44 12 0.755 61.803
21 40 7.90 9 1.204 19.853
22 40 8.55 6 0.889 2.021
23 40 12.51 4 1.138 2.020
24 50 2.68 18 0.592 118.949
25 50 2.71 13 0.854 109.744
26 50 2.87 12 1.596 51.515
27 50 4.16 14 1.299 47.248
28 50 5.10 8 2.166 11.549
29 50 5.34 10 1.228 12.714
30 50 6.63 8 0.713 5.828
31 50 8.15 6 1.399 1.845
32 50 10.06 4 1.609 0.508

ND, No decline in viability was detected
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Fig. 2. Relationship between seed moisture content (% F.B.) and
seed longevity (Logioo, days) for Agastache rugosa seeds.
The slope of line represents the moisture parameter (Cy) of
seed viability equation.
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Fig. 3. Relationship between storage temperature (°C) and seed
longevity (Logio0, days) for Agastache rugosa seeds. The
line represent a regression model with universal tempera-
ture parameter (Cu, Cq) of the seed viability equation.
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Fig. 4. Survival data and estimated longevity models for Agastache rugosa seeds stored at (A) 20°C and (B) 40°C. Seed viability equation
derived from the one step model with universal temperature constants.

Table 2. One step and two step estimation of the viability equation parameters for Agastache rugosa, using either independent estimates of

the temperature constants (Cu and Cq) or universal constants (Cu=0.0329, Co =0.00048)

Residual mean

Estimation Tiﬁf;;*ﬁfsre Ki Ke Cw Cn Co v @y F-value
_— Independent (§:§§§§> éég% (§: ig‘;{;) (_0(')(')0152% (8:88(1)3) 02975 (222) 68.37ns
Universal 00588 0136 (01586 00329 0.00048 03790 (224) 82.48%*
Twostep Independent - ééggé) (é ?EE})) (_000(;6357§ (8 88(1);) 0.0450 (16) 72.87ns
Universal - 02938 (03572) 00329 0.00048 0.0817 (20) 154,98

ns, not significant
**_ significant at P<0.01
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Table 3. Estimation of o (years), P85, P50 and P35 (years) for Agastache rugosa seeds, using the seed viability equation with constants de-

rived from one step and two step estimation

Storage temperature (°C)

Estimation Seed moisture content -20 5 20
6 P8 P50 P35 o P8 P50 P35 o P85 P50 P35
One st 5% moisture content 195 251 453 528 44 57 103 120 9 12 22 26
ne step e . o o
(universal Equilibrium with 15% RH @ 15°C 3, 560 1010 1178 99 127 230 268 21 27 49 57
(Seedbank storage)
{emperature -y librium with 50% RH @ 20°C
constants qui ©
) (Ambisat RH) 2 29 52 61 5 7 12 14 1 1 3 3
5% moisture content 72 93 168 196 16 21 38 45 3 5 8 9
Two step Equilibrium with 15% RH @ 15°C
(universal 4 o 152 196 354 412 35 45 8 94 7 9 17 20
(Seedbank standard)
{emperature -y librium with 50% RH @ 20°C
constants) quiibrium wi ¢ 10 13 23 271 2 3 5 6 0 1 1 1

(Ambient RH)

Seeds were assumed to have an initial viability of 99%

A& A% AAE Fstolof
g3ko] AN A7) mUEY A9 A
Z 83}t} (Rao et al. 2006; Hay et al. 2012). ¥ 23k
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9F3ttt. Universal constantS AF&-3}= Two step modelS
S g TA 2 FAY A5 AR 2 2, 52
tgollAl= vlna HEn Hsgh ko] watE g oy,
2=, 32 SEAFA = HolE g ¥ol7t ZA vg
o] WHEEUY. ol o FARI w23} FATE
Fd, 28 EFYAT 22 a9l 93t AeE o
e w23 FAFe & FAS 83 P85S At F
Ao A o BE 2N 7HE 21 AR 717t B
TALYY #E Ax2ANA AxE 23 T2 P8s5=
FALY A7 AZAZA (—20°C)0] 196W 2 d=E Tt
SFARE one step ZH A= P857} 56002 of|&E o] &

XA o
Oft

o o o
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A 8 dSE 285t Al A7) ZUER A7) A
7 gasitt & 22 =2 E w2 F49 P8Se ol
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