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Effect of Temperature and Various Pre-treatments on Germination of
Hippophae rhamnoides Seeds
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Abstract - This study was carried out to test seed germination responses to temperatures and pre-treatments in Hippophae
rhamnoides, which has many abilities in antioxidant activity, soil improvement and erosion control. H. rhamnoides seeds
were placed at 10, 15, 20, 25, 30 and 35 C under light condition. As the results, germination percentage (GP) was the highest
at 15 and 20°C, and mean germination time (MGT), germination rate (GR) and germination value (GV) were the highest at
25C. Quadratic and linear regression model were used to determine the cardinal temperatures such as base (Ty), maximum
(Twm) and optimum (T,) temperature for germination. In quadratic regression model using PG, Ty, Tr, and T, was estimated
as 0.6, 36.4 and 18.5C, respectively, and temperature range for germination was 35.8 C. In linear regression model using
GR, T, Trn and T, was estimated as 8.3, 35.4 and 25.3C, respectively, and temperature range for germination was 27.2°C.
Germination properties were investigated after H. rhamnoides seeds were treated by prechilling (1, 2, 4, 6 and 8 weeks),
stratification (2, 4, 6 and 8 weeks), solid matrix priming (seed : carrier : water=5:1:7, 8,9 and 10), osmo-priming (-0.25,
-0.5,-1.0 and -1.5 MPa) and calcium chloride (CaCl,) -priming (100, 200, 300 and 400 mM). The highest GP was observed
in CaCl; 300 and 400 mM treatments, and MGT was the shortest in stratification 6 and 8 weeks treatments. GR and GV were
the highest and GP was the second highest when seeds were prechilled for 1 and 2 weeks. Consequently, prechilling 1 or 2
weeks treatment was considered as the appropriate method when we contemplate qualitative and quantitative effects in

seedling production.
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Fig. 1. Location map of Hippophae rhamnoides seeds
collection site.
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Table 1. Physical characteristics of Hippophae rhamnoides seeds

Species Length (mm)

Width (mm)

Swt (g) Smc (%)

Hippophae rhamnoides 5.13 £ 043

245 + 0.42

13.24 + 0.65 7.87 = 0.02

Swt : 1,000 seeds weight, Smc : seed moisture contents.
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Table 2. Germination properties of H. rhamnodes seeds initiated at different temperature regime, respectively

Temp. (C) GP (%) MGT (day) GR (d) GV
10 32.7 24.1 0.72 0.8
15 40.7 12.1 1.85 2.8
20 40.7 7.8 3.04 5.1
25 32.7 4.0 5.17 20.4
30 30.0 5.7 2.61 12.1
35 33 6.7 0.26 0.4

GP: germination percentage, MGT: mean germination time, GR: germation rate, GV: germination value.
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Table 3. Cardinal temperatures (7, T,» and 7,) by quadratic regression model, and linear sub- and supra-optimal models
for germination percentage and rate for H. rhamnodes seed as a function of temperature response, respectively

Model T T, range

Quadratic regression 36.4 18.5 35.8
. . Sub-optimal -

Linear regression Supra-optimal 354 253 27.2

*Base (73), maximum (7},), and optimum (7,) temperatures ('C), respectively.

30

40

30

GP (%)

20
y=-0.1314" + 4.8476x - 2.9524

10 R*=0.882

0 5 10 15 20 25 30 35 40
Temperature('C)

v=-0.491x+ 17.407
4 y=0.2508x - 2.3938 SR =0s304

R*=0.934

GR(d)

0 3 10 15 20 25 30 35 40

Temperature{°C)

Fig. 2. Regression equations and »* by quadratic regression model, and linear sub- and supra-optimal models for
germination percentage (GP) and rate (GR) in H. rhamnodes seed as a function of temperature response, respectively.
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400 mM XP/HLOM 52.6%%} 50,9%% 71 =& Wol& A& & 4= §lo] Hopgo] lr';_ ol =7t Ao B
= Uetliditt, Bt Hold<4= CaCly 300 mM A 2|+tet ot =T, Y 2 A ATE T M =
PEG —0.25 MPaol|A Z+z+ 10,793} 10,842 71 4 A Hol&r S Hyjon tdor doltrl ol
el 324 65:9F 85+ Ae|7 27 1793 1.2 = 7t 2 Ao A=A UEbdTh HotMlE A5k ot
% aokeh ok Ao} vl Hoks wf Hatdolds O] B oAl ol 1, 27 Aol A 47,83} 44,27 7}

A ol rlo

10,798 ebll CaCly 300 mM AFUoHE 52.68) 3 el Hehont Wolbal oA oy Aol
o B9 FA Wob/|ho] QREN ALHYLS Aulsht  FH el Pl B 2XS welrh Ao, A2
10,848 YEH PEG —0.25 MPa(@rol& 31.4%) * 2+ ] 3 (o) ]/\1% CaClz 300, 400 mM priming *]2]7}

Table 4. Germination properties of H. rhamnodes seeds by various pre-treatments

treatment GP (%) MGT (day) GR GV

control (207C) 40.7 7.8 3.0 5.1¢

1 40.7™ 32" 8.6° 47.8"
2 453® 2.9" 12.0° 44.2°

prechilling 4 307 7.5 6.0 g geh
(weeld 6 17.3¢ 5.3%% 201 4.1%
8 18.0% 5.0 4.2 12.1%
2 40.7°¢ 4.7 4.8% 19.0°
stratification 4 36.0™*" 3.9¢" 7.1° 29.8
(week) 6 30.0" 1.7 8.1° 36.4%
8 28.7" 1.2 9.5" 23.6%

A 32,00 7.3% 2.7 4.9¢

Solid B 31.4% 9.9® 2.0" 338
pﬁlii::g C 44.1° 7.1 3.96%" 8.9¢"
D 33,9 8.3% 2.6" 4.4

-0.25 31.4% 10.8" 1.9 2.5"

PEG-priming -0.5 30.5% 9.9® 1.8 2.6"
(MPa) -1.0 3735 9.9% 23" 3.8
-1.5 41.5" 7.6° 3.4°%h 6.8%"

100 3730 6.5 3.2 6.1

CaCly-priming 200 39.9% 7.9% 2.6" 5.4
(mM) 300 52.6" 10.7° 3.0 7.6%
400 50.9° 6.9 4.5 12.5%

Different letters indicate significantly different at p<0.01 by DMRT. GP: germination percentage, MGT: mean germination time, GR:
germation rate, GV: germination value.
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