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Effect of different levels of salinity and temperature on seed germination
parameters German Chamomile (Matricaria recutita)
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ABSTRACT

To investigate effects of temperature and salinity different levels on germination parameters of German chamomile
(matricaria chamomilla), an experiment carried out in complete randomized design as factorial with three replication
in department of agronomy, college of agriculture on the University of Guilan, in 2014. Treatments were including
temperature levels (5, 10, 15, 20, 25, 30 and 35 °C) and different levels of salinity stress 0 (control), 4, 8, 12 and 16
dsm™. Analysis of variance showed that treatments and their interaction had significant effect on germination rate,
germination velocity, germination unity, germination index, time to 50% germination and time to 90% germination.
Salinity stress decreased significantly all of germination traits. GR and GP were significantly decreased in lower
temperature (215 °C), also had not germinated at 35 °C. Maximum of MTG in different salinity levels had occur in
temperatures of lower of 15°C. GI had decreased with increasing of salinity levels and in all temperature levels, and
had not significant difference between control and 4 dsm™. In this experiment germination parameter more decreased
in higher temperature levels (<20 °C), with increasing of salinity levels. The levels of 15 and 20 °C discard
significantly impact of salinity treatment.

Keyword: germination parameters, sodium chloride, stress tolerance, temperature.
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Table 1. Results of variance analysis (mean of squares) for effects of different temperature and Salinity on some
germination indices in German chamomile Seeds

Germination Germination Mean Germination Ermination
S.0.vV df Percentage Rate Germination time Index Uniformity D50 D90
(GP) (GR) (MGT) (Gh (GU)
Temperature (A) 6 7008.7 951.2 300.6 229 0.22 097" 0.34
Salinity (B) 4 3002.4 951™ 75.02” 8.53” 0177 0.147 0.18™
A*B 24 23297 16.16™ 74167 0777 0.08" 0.008" 0.01™
Error 70 22.2 1.73 13.32 0.06 0.03 0.007 0.017
CV (%) 7.12 4,16 521 15.98 2.25 725 3.28

oy ) 90 Jlessl mda )8 ls see g (610 Sme pie ol 5 4y e

<s

ns, * and **: Not Significant, significant at the 5% and 1% probability levels, respectively.

0,8 oy rals s yo YA 4 A-/PY 5l Siaile> as o
U3 o ) o2l el (e (ke 4 Y Jgu)
5 (Y USS) o oo Lo cpl yo i ool 38w
VO Sl Semb g usmedes A2y Vel 5VL lales
Gops iS5 Gl b Gyl o ps Gugrds B )
Y US8) codd 2l e s it e b
20 Ve lod oy peterjoms ¥l 5L sl
23 0 slod yio p ukerjowd VP A g gl
YO lod jo (s gsbaw dod 0 (izmed g (uganales
i eaalie (gl ASEe ugmde A2y
s b siabel ;0 (2013) Parmoon et al. (Y o)
2 (Ygalea 102 g Ve B o) (6,95 mhaw
Sl Sl yeh (i a5 ol Gl digly Gjalex
oS (pl g azdile wazaiy, Jsb ( Sialyz doys

Sl

A parie 8 (il deys 350 0
Slesd 4 bguye (303 AP) (Siallgzr wo ) (i
Lod (ro 53 g (pogamdas 4230 Vo (slos o wall
e oty (a8 St 5 658 Gl L
S Soailez deys e g puierjows 17 4 ald
Ao, (¥ Jaaz) b ymals as,o YYIV 4 Af
oo o Gl Al slaydy rezs Gl
ooy slales jo aS ol las sy 90 lales
ovged A28 Ve i (et ate sl @
o5 gahe dea 5o Yl Gl glales 4 cod
(O JS2) 09 i (Siailezr wo)s
Ngy o alsz Cepw 5 doyd i (S
S g ey VPG aald Sl g0l dals
SGsb 0 gl A2y VO gles 4 bgyye
5 el 55 LAY & YYAR §) il e

Sl Bl ,d o SKikeo 5 oy e o lio 2 Lo 5 (5,98 ()1 eSils dglite Y Jgux
Table 2. Mean comparison of effects temperature and salinity on Germination rate, Germination percentage and

Mean Germination Time in German chamomile Seeds

Temperature (°C) (b)

Salinity (dsm™) (a) 5 10 3 5 7 0 LsD*  LsD?
P 0 12.7 13.74 22.89 26.04 12.04 4.92 0.97
Germ('g‘adt;o’; Rate 4 1016 1145 1085 2348 1963 218 182
-aay 8 4.14 12.48 18.3 23.06 15.72 - 2.94
12 0.56 7.87 16.2 18.4 9.33 - 1.06
16 - 4,59 13.09 12.84 6.56 - 111
LSD* 0.67 0.95 1.27 2.14 3.35 0.62
2.73
Germination percentage 0 7467 7333  80.67 86 60.67  10.67 7.96
(%) 4 58.67 58 70.67 76 53.33 4 9.1
8 12 68.67 7267 70.67 39.33 - 7.67
12 0.66 40.67 6333 5266 17.33 - 9.49
16 - 14.67 48 33.33 12 - 7.51
LSD 9.11 10.83 8.95 3.62 9.02 ns
145
Mean Germination Time 0 16.16 15 10.14 8.82 9.44 18.01 0.83
4 17.89 15.92 10.7 9.55 10.2 125 4.42
8 19.57 16.24 11.63 9.77 10.9 - 144
12 6.77 19.6 12.33 7.31 11.44 - 5.13
16 - 18.96 13.04 12 13.22 - 2.37
LSD 5.68 1.75 0.85 1.15 2.39 5.0
6.67

Bl 5o o gime BB paS LSD® @ g b slapbaw o e MBS LSD? b mglans 10 @ grhaws Hlo e M oy 168 LSD! tloncigs
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Explanations: LSD?; Least significant difference at level of a, LSD? Least significant difference at level of b, LSD? Least significant difference in

interaction a and b levels.
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Figure 1. Percentage of cumulative germination of German chamomile seed in various temperatures and salinity
difference levels
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Figure 2. Regression model of percentage germination on German chamomile in various temperatures and salinity
difference levels.
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Table 3. Mean comparison of effects temperature and salinity on Germination Index and Germination Uniformity in
German chamomile Seeds

Temperature (°C) (b)

H -1 1 3
Salinity (dsm™) (a) 5 10 15 20 55 30 LSD LSD
Germination 0 341 3.38 3.54 3.67 3.08 1.25 0.025
Index
4 3.01 3.01 3.32 3.44 2.88 0.66 0.06
8 1.34 3.27 3.37 3.32 2.46 - 0.05
12 0.19 2.49 3.14 2.86 1.6 - 0.06
16 - 1.46 2.73 2.28 1.35 - 0.05
LSD 0.06 0.08 0.08 0.03 0.06 0.03
0.55
Germination 0 57.24 56.82 59.43 40.96 63.76 216 42.26
Uniformity 4 62.89 59.62 66.1 59.92 94.55 94.4 ns
8 65.5 115.1 74.4 136.78 96.47 - ns
12 6.4 165.5 106.2 127.68 151.3 - 65.45
16 - 89.4 96.46 140.1 130.8 - ns
LSD 33.76 41.8 455 57.98 77.8 ns 0.68

35 3 sine S|y 2aS LSDB @ yhaws o b grhas Jls cine Y (208 LSD2 b zolans o @ o o ine Bis| 1 a8 LSDL ilonadgs

bya s oo JlE

Explanations: LSD1; Least significant difference at level of a, LSD2; Least significant difference at level of b, LSD3; Least significant difference in

interaction a and b levels.
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Table 4. Mean comparison of temperature effects and salinity on D50 and D90 in German chamomile Seeds

Temperature (°C) (b)

H -1 1 3
Salinity (dsm™) (a) 5 10 15 20 55 30 LSD LSD
D50 (h) 0 171.3 145.7 53.44 40.54 50.8 256 24.99
4 216.3 161.8 62.86 43.06 50.9 160 81.46
8 252.6 170.5 78.27 40.34 53.3 - 22.66
12 252 268 83.3 45.6 62.67 - 112.86
16 - 245 101.0 72.67 110 - 59.33
LSD 55.6 42.2 125 15.7 54.28 ns
0.79
D90 (h) 0 2228  208.95 160.56 87.1 165.6  306.4  55.77
4 253.1 247.6 117.34 146 200.8 205.6 67.76
8 299.8 265.4 175.8 202.3 133.7 - 85.3
12 261.6 3331 204.3 211 192.4 - 1175
16 - 291.4 189.2 204.2 194 - ns
LSD 51.32 60.76 72.15 61.34 ns ns 0.83

59 g B o 2aS LSD? a zobw 0 b maw o e BB oy e LSD? b Tobw ;08 gl o sxe BN oy e LSD! g
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Explanations: LSD'; Least significant difference at level of a, LSD?; Least significant difference at level of b, LSD?; Least significant difference in
interaction aand b levels.
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