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indices
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Extended abstract

Introduction: This study investigated the effects of storage temperature, humidity, and storage duration
on the germination indices of German chamomile seeds. Given the significant impact of storage conditions
on seed quality, the primary objective was to standardize optimal storage methods for this medicinal plant.
The research aimed to evaluate the influence of seed moisture content, storage temperature, and storage
periods on the germination performance of German chamomile seeds.

Materials and Methods: The experiment was conducted in 2019 at the Faculty of Agriculture, Yasouj
University. It was designed as a split-split plot arrangement within a completely randomized design, with
four storage temperature levels (15, 25, 35, and 45°C), three seed moisture content levels (8, 12, and 16%),
and six storage durations (30, 60, 90, 120, 150, and 180 days). Initial seed moisture content was measured,
and the desired moisture levels were adjusted using specific formulas. Germination tests and related indices,
such as germination percentage and germination rate, were conducted. Data were analyzed using SAS
software.

Results: The results from the mean comparison of the interaction between storage duration and seed
moisture content at temperatures of 15, 25, 35, and 45°C revealed that germination percentage significantly
decreased as storage duration increased. The lowest germination percentage was observed after 180 days of
storage at 16% seed moisture content. Similarly, germination rate decreased significantly across all
temperatures with prolonged storage. Seedling growth analysis under different storage conditions showed a
significant reduction in root, shoot, and seedling length at all temperatures as storage duration increased. The
shortest lengths of these components were observed after 180 days of storage at 16% seed moisture content,
attributed to seed aging and reduced germination capacity. Increasing seed moisture content from 8% to 12%
resulted in an average decrease of 9% in germination percentage and 5% in germination rate. Further
increasing moisture content from 8% to 16% led to a more substantial average reduction of 73% in
germination percentage and 72% in germination rate. Raising storage temperature from 15°C to 25°C, 35°C,
and 45°C resulted in average decreases in germination percentage of 9%, 25%, and 42%, respectively.
Similarly, germination rate decreased by 14%, 33%, and 43% at this respective temperature.

Conclusions: Overall, the results indicate a decline in the germination indices of German chamomile
seeds with increasing seed moisture content and storage temperature. The optimal seed moisture content of
8% and a storage temperature of 15°C were identified as the most suitable conditions for maintaining seed
quality.
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Highlights:

1. The optimal storage environment for German chamomile seeds was determined.
2. The effects of inappropriate storage conditions on the germination traits of German chamomile
seeds were examined.
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Table 1. Analysis of variance (mean square) for the effects of storage temperature and moisture content on the
germination traits of German chamomile seed
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freedom & & g g g Index index
Skl oes Jsbo
Storage 5 3443* 0.52* 0.87**  62.43** 237 0.00000017%*  149** 4.4
Duration (S)
&kl sles
Storage 3 5484°° 0.82°% 44T 259% 497% 0.00000046%  229° 5.9%
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s Cugb
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** indicate significant difference at 1% probability levels.
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Fig. 1. Effects of storage duration and moisture content on germination percentage of German chamomile in
the studied temperatures. Same letters indicate non-significant differences based on Duncan's Multiple
Range Test at p<0.05
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Fig. 2. Effects of storage duration and moisture content on germination rate of German chamomile in the

studied temperatures. Same letters indicate non-significant differences based on Duncan's Multiple
Range Test at p<0.05.


http://dx.doi.org/10.61882/yujs.11.2.63
http://yujs.yu.ac.ir/jisr/article-1-567-fa.html

[ Downloaded from yujs.yu.ac.ir on 2026-02-16 ]

[ DOI: 10.61882/yujs.11.2.63]

el digly )3 Jiailsx Gl asLi (551050l 095 3 oo (ydy Cugby w1 10yl 9 £

s Gl G 8 Sl o] 5 ooty
sles (Joho s alox 5l Sl g0, slaan]
Wl 5 )l Wsde Jaie laglul S5
s )0 azalS wb) o als IS by (Y-
s byl o 4 ol yhs as selusl
4 a8 Cowl ool ool bl )l Sialer ey jo ralS
alS Jsbo Smals am jo g ol shals o Jlis
@ Wlgie azalS Job o fals o)l Jlis 4 )
il b e lanSol slaps T codled 45 s
a8 Widges ole (V210) o, Kan 5 55l abal, ol o
slampl b (il o0 Bl L
il Lal5dl o1 sl ISl 5 ond o8 claeasToly
sobar ol Jds cnl 4 Wil oo azal S 0l a8
Gloyesd Slge Jal ame sslewl Lyl,s s IS
Fierd azalS gyl 5l 4l el azalS 4 4
Ly azels Jsb jo 2el5 plgiee nlnle s walss

s Jad e 3y (glo B3 Blae B pae o alST L

azals SLis (o3

L by clic ple wiles azals Sas (55
ot g s b 4 wad (6STejlul Siaile
mls Sepsb 4 e85 8 g bl lps 36
2 5% Cagby s )Ll 0y iiSemy (2OGD
ol Hlis ugeds az 30 FO 4 YO YO N0 slales
5 2 Cugb, lgme (il L bl oles jo oS
Gl ok 4y azals S i s)l,Ll o)
039 o yeS lalos goled jo a5 (g 5k 4wl Lrals
Casb) 5 6L e, VA 4 by e azalS Sas
YO 4 V0 Lo ioldl b (P USKS) 090 2oy VP
a0 V0 glod a cad LYVIA 4 TNOIY S5
booere 2y ol azals (455 ugemde
IV azmalS 59 TNF A TA Sl cash, Gl
b Grals

' Arif
? Kanto

oiali8l b cdl rals VY Giailer cepu 2SSl
az,0 YO 4 YO YO slles a4 VO 31 (gl Ll sles
c S A (Giler e (Sle b gl
il aals LY 5 VY LV E

Sl soanld eg)d 50 oad yy slaydy o
6l oles Ll T Jedo Yiais] a5 ons olowy) aiis
clcwnd Ko g slac @ ond o))y sloes s o
o alsle collad saze LT Gnizes 5 ol
Sialex anld LSS lp oplpls wog (SHlows]
Sy 450 g 3 G st ol O
Sl oloy bwgio o (g 0 g GRS el
(Y F o )San 5 L) 2l il

azalS g azadle azaly, Job
Glize Lulps 0 a4l ab, Slped W,
LS psbas sl alie LB I S s (gl Ll
5 oLl 098 Sway 2 tp b b s
az,0 FO 4 YO YO N0 sleles o a0 Cugb,
9 % Susb) lyime (Rl L oS ol las gl
sybay azalS g azalle wzady; Job (slo,lil o0
bles (oled )o &5 (gysb 4 w28l 2alS (5,0 s
4 bgye azalS 5 axdile wxasy; Job on5eS
JS5) g oy V7 )0 Cush, 5 sl Ll s, VA
L ocazals 5 azadle wazady; Job slocis (O-F
JUCEL VIV WP TSN FANIE VI VAN B PO
FO 5 YO @ loo yis Sl by axzslas (g)loliee
Gosk ar ol i Slio (pl elS Gugendes a4z o
“Ciio g 420 FO 4 V0 I Lo ol b oS
ciy 4 amelS g arale sy, Job sl
ozl boasals pals YYAN o LYONY JYAID
azadle wzaty; Job glocis 117 4 7A 5l cugb,
SRS YIE 5 TEAD IVYIE 4 amalS
@ 4zl o680l 5l coles o aydy ollg cdl
0sds 0,3 alie 5 asTlS eolinul o Ll cud b
wralS adgl oy g Sial b o ol (S
sl @ 1y souomy oal 0,33 GluS 5 Wb e,
wiy b e blas 4 aslgs as wusS oS g seoles
doclnmg S wies Jolds anlp cpl aigh Jatie


http://dx.doi.org/10.61882/yujs.11.2.63
http://yujs.yu.ac.ir/jisr/article-1-567-fa.html

[ Downloaded from yujs.yu.ac.ir on 2026-02-16 ]

[ DOI: 10.61882/yujs.11.2.63]

(o o) a2 a5

\Al

V¥ 9o oslos o233k Jlw /ol ! Hdo slasang sy

i0 15°C
- w
s | =
g i7] o
3 d 7 B BT e
- 6 ') [l "] =
BN N [ - b [ 74
il 2| # kA 1] £ -
= He HBHEe Be B B g% ma%
= 4| BY B R B B
] g [ [ K
] 1% - [e 4 1% R | 212%
< RE R BE B B B
2 | M K % S5 £l i n1e%
1]
[STRRCSEP N
Storage (day)
s 35°C
o
== | o
p)
-5 Bl mp o
i3 f-lc B oo BB su
- il [ e I v v
¥ a4 | @ il Fi i A =
= 1 (1 4] I i k4 E8%
= e 1= 1o i - | -l
& [ & # # i 2
ve. B9 B0 B OB @z
12 .;4 1% [ 194 - (o " ':
R i B B B B mie%
° -|%| 1ol || - || - |

30 60 a0 120 150 180

(Gay) gyl bl
Storage (day)

25°C
8
-
B o
o~ : o
2 B OB o ..
.] g g .-gi E: 8 oo
= B MK 1 15 Fl
= [ Nen = L 13
YRagn REAE R O -
2 -] : 18
s
12 2|8
o LH
[STRREF P
Storage (day)
45°C
8
35
JE° oo
y -]
" En 4 Q
- 8 83 ou wo m3%
'qj g2 212%
S
E‘ = e L G G E16%
0
30 60 a0 120 150 180

Gaad o !
Storage (day)

I Gme g5 pas saims lis LSy By, addllas 8,90 slales [0 Sledl gl azaiy, Jsb p 0 Cusb, g 55l0,Ll 0,90 1LY Sl

ol 2 y0 0 slbas Jlaisl mhan j0 (Sl glaals aiz gel Lulwl 5

Fig. 3. Effects of storage duration and seed moisture content on root length of German chamomile in the

studied temperatures. Same letters indicate non-significant differences based on Duncan's Multiple
Range Test at p<0.05.

12 15°C
12
3+ 210 o
7 i S F 310
3 8 8 P = g
3 a3 K 48,
- B 5 Qq a
Y7o 4
< 8 i 3% L
13 4 B 32 me%
h 3 F n12% 3= 4
1 3 K L m12%
Lwm o2 5 H16% 148 5
I =@ Q16%
o LAK 3 : s B
30 60 90 120 150 180 0
Gay) ot ) o
Storage (day) (920 solesb
Storage (day)
33 3 =
1 & - 8
7= 3 cl
s _B'I R e
g g na% y B
= g 2 » 8%
g o12% 3=
-E 2 g 012%
13 H16% 13
= H16%
30 60 20 120 150 180
3 5 4Lt
() s S0 (395) 424440

Storage (day) Storage (day)

2 (e glds pae eaimd lid GLaSs gy aalllas 950 glales 3 Sl gl a8l Jsb 1 13 Casb) g (gl Ll 6yg0 il P SCE

ol o0 8 sl il o js (SSls glacels iz a0l ulul

Fig. 4. Effects of storage duration and seed moisture content on shoot length of German chamomile in the

studied temperatures. Same letters indicate non-significant differences based on Duncan's Multiple
Range Test at p<0.05.
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chamomile in the studied temperatures. Same letters indicate non-significant differences based on Duncan's
Multiple Range Test at p<0.05.
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