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Abstract

Coriander seed (Coriandrum sativum L.) has essential oil, lipid and protein, which may influenced by bad storage
condition causes physical and physiological damage and ultimately decreasesits quality and deterioration. In order to
study the best storage condition a factorial experiment in a completely randomized design was carried out and six levels
of time storage (30, 60, 90,120,150 and 180 days), five level of seed moisture (5, 7, 9, 11 and 13%) and four level of
temperature (10, 15, 20 and 25°c ) were studied. In another experiment the type of storing package on seed germination
indices were studied. The results showed that the moisture content of 13% had severe harmful effects on seed
germination at different temperatures compared to other humidity. In 5% moisture, an increase in temperature from 10 to
25°c had no significant effect on germination indices especially seed germination percent and it was above 90 in all
temperatures. The results of different seed packaging material showed that between aluminum, fabric, paper and
cellophane, aluminum has less impact on the germination indices. The conclustion that can storage coriander seeds in the
moisture content of 5% and aluminum packaging at temperature bellow 25 for long-term without a significant reduction
in its maintenance.
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Tablel- Analysis of variance (Mean squars) of germination characteristics of Coriander seeds under different
seed moisture, temperatures (°C) and storage duration
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o 5 3320.15™ 0.019490™ 2031.61™ 608858.5™
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Timex Temprature
Sy X0l " " " "
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Timex Moisture
Sy Xl " " " -
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Sy xles 0k - " " "
Timex MoisturexTemprature 60 217.65 0.001254 339.92 37642.8
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Table 2- Mean comparison of germination percentage of Coriander seeds under different seed moisture, and
temperatures (°C) during storage.

dsljf;g%f] Tem‘()fé"’;t”res 5% 7% 9% 11% 13%
10°C 973° 933 90.7 + 90.7 ¢ 86.0 °
30 15°C 96.0 92.7 90.7 * 91.3 % 82.0°¢
20°C 92.7 e 92.7 abe 91.3 o 94.0° 82.7be
25°C 94.0 90.7 94.0 86.0 @ 82.0°¢
10°C 97.3° 94.7 95.3 2 92.7 85.3
60 15°C 95.3 @ 94.7 94.7 93.3° 82.0°¢
20°C 95.3 @ 92,0 94.7 94.02 56.0¢
25°C 96.0 93.3 93.3 ¢ 85.3 o 50.7
10°C 96.7 96.7° 94.7 93.3¢ 84.7 abe
00 15°C 96.7 96.0 94.0 e 92.7 e 58.0°¢
20°C 95.3 @ 94.0 93.3 ¢ 92,0+ 0.0k
25°C 94.7 93.3 93.3 ¢ 85.3 o 0.0k
10°C 94.7 e 94.7 92,0+ 92.7 e 83.3
120 15°C 94.7 e 92.7 e 92.7 + 92,0+ 36.0¢
20°C 93.3 ¢ 91.3 92.7 + 90.7 ¢ 0.0k
25°C 93.3 ¢ 86.7 % 853 f 82.7 " 0.0k
10°C 94.7 a0 93.3 o 90.7 + 91.3 % 78.7¢
150 15°C 93.3 o 92.7 a0 913+ 90.7 ¢ 247"
20°C 92.7 b0 90.7 913+ 89.3 b 0.0k
25°C 92.7 b0 847° 847" 813 0.0k
10°C 93.3 92.7 a0 90.7 + 88.7 1271
50 15°C 93.3 o 89.7 b 90.0 * 7871 4.7
20°C 92.7 b0 88.7 o 88.7 ¢ 747" 0.0k
25°C 92.7 b0 847° 827" 73.3% 0.0k

A 3 gre M (gl Ao s S @“‘ »LSD 33037 L cilodds o3l Olis oL O b aS (ealdel O g a y

Means, in each column, followed by at least one letter in common are not significantly different at the 5%

probability level
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Table 3- Mean comparison of germination rate of Coriander seeds under different seed moisture,
temperatures (°C) and storage duration

Storage duration ~ Temperatures (°C) 5% 7% 9% 11% 13%
10°C 0.199 2 0.195° 0.195° 0.193¢2 0.191 2
30 15°C 0.197 % 0.193° 0.188 ac 0.184 abc 0.183 %
20°C 0.190 0.187 ¢ 0.183 #¢ 0.178 %4 0.168 ¢
25°C 0.186 f 0.184 &f 0.179 ¢ 0.174 b= 0.166 ce
10°C 0.192 ¢ 0.190 ® 0.191 % 0.188 ® 0.187 @
60 15°C 0.188 2* 0.189 0.185 ¢ 0.181 ¢ 0.176 &
20°C 0.185 &f 0.189 abc 0.181 &f 0.176 b¢ 0.166
25°C 0.182 b9 0.184 ¢ 0.178 ¢ 0.174 b 0.155¢
10°C 0.189 &d 0.188 3 0.184 &€ 0.184 ¢ 0.181 ¢
9 15°C 0.186 *f 0.183 &f 0.181 &f 0.180 & 0.138f
20°C 0.180 "¢ 0.178 ¢ 0.176 >N 0.173 b= 0.000
25°C 0.177 ¢ 0.176 >N 0.171¢h 0.168 ¢ 0.000
10°C 0.187 af 0.184 @¢ 0.178 %9 0.181%¢ 0.165 ¢
120 15°C 0.181 59 0.179 ¢ 0.174 0N 0.174 b 0.103 ¢
20°C 0.177¢9 0.171 ¢ 0.168 &N 0.169 ¢ 0.0001
25°C 0.172 ¢f 0.169 ¢ 0.166 fo" 0.165 %9 0.0001
10°C 0.177¢9 0.174 v 0.174 ¢h 0.168 9 0.111¢
150 15°C 0.174 %9 0.172 ¢ 0.170 %h 0.174 b 0.088 "
20°C 0.167 9 0.167 ™ 0.165 fo 0.171¢f 0.000
25°C 0.1659 0.164 dni 0.162 9" 0.154 ¢ 0.000
10°C 0.172 €f9 0.165 9n 0.165 foh 0.161 ©f 0.086 N
180 15°C 0.170f 0.161 “_‘ 0.163 9" 0.155 fon 0.072 '
20°C 0.165 9 0.159' 0.160 " 0.153 9" 0.000!
25°C 0.168 ¢ 0.158' 0.160 " 0.143" 0.0001

Al e oD (glyls s s &K e 5o LSD 05057 L etilodis o5ls 0lis QLSS (o L 487 (galdel ¢0 sz o 53

Means, in each column, followed by at least one letter in common are not significantly different at the 5%
probability level
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Table 4- Mean comparison of vigor index of Coriander seeds under different seed moisture,
temperatures (°C) and storage duration

Storage duration ~ Temperatures (°C) 5% 7% 9% 11% 13%
10°C 125952  1186.4°¢  1166.1°  1165.6%9  973.33°c
30 15°C 1250.3 % 1207.7°  1130.8°d  1127.5%¢ 899.9°¢
20°C 1228.73%¢  1202.2°  1155.3°%  1154.1°%d 896.0 ¢
25°C 1233.7%¢  1198.7°  11695°  1039.4 %° 886.4 ¢
10°C 1231.0%°¢  1289.9% 11708  11265%*  1006.8 %
60 15°C 1222.7 3¢ 1335.8 2 1185.3%  1211.4% 944.3 3¢
20°C 1211.9 @c 1163.1 « 1197.3 b¢ 1209.2 @ 618.7 ¢
25°C 1250.1 % 1323.7 @ 1227.2 2 12235° 316.8°f
10°C 1203.8%° 11932 1213.6° 1171.4 ¢ 10435
9 15°C 1180.9 ¢ 11825 bd 1158.7 be 1170.8 abe 666.4 ¢
20°C 1212.3 ac 1195.3 be 1176.0 b¢ 1161.8 & o.0h
25°C 116553  1182.2°d 113335  1056.8 %f 0.0"
10°C 1175.2%¢  1133.6°  1114.6"¢ 1092.7 € 9920 abc
120 15°C 1178.9 @c 1141.3 « 1111.1 b-e 1110.7 b-e 410.2°¢
20°C 1133.7°¢ 1103.3 cde 1116.1 b-e 1119.2 #*¢ 0.0h
25°C 1158.9 ¢ 1010.8 ¢ 1023.1 99 979.6 19 0.0"
10°C 1192.2 ac 1153.4 < 1107.3 bf 1132.3 #*¢ 907.1 b¢
150 15°C 1167.6°¢  1146.0°  1100.9°F  1112.0%¢ 279.2f
20°C 1142.8 b¢ 1077.3%  1104.8°f  1088.7 0.0n
25°C 1141.1%¢ 1020.6 ¢ 1017.1 ¢ 961.5 0.0n
10°C 1176.3%¢  11557°  1116.8°¢  1062.1°¢f 141.9¢
180 15°C 1171.6%¢  1110.9¢%  1112.4°¢ 958.5 51.09"
20°C 11325°¢ 1117.5¢%€  1096.3 ¢F 888.8 ¢ 0.0n
25°C 1139.9 b¢ 1025.9°¢ 1001.3 ™ 875.1¢ 0.0n

sl sre D (ghyls dep s &S e 5o LSD & 5037 L el o3l 0l LSS o b 457 (gnluel o0 g ,a 43

Means, in each column, followed by at least one letter in common are not significantly different at the 5%
probability level
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Table5- Analysis of variance (Mean squars) of germination characteristics of Coriander seeds under different
seed Packaging and storage duration

Mean squars ots » Kk

6\.&4{0[.»?.\.&)3

s CL‘ LS")T PRGN @J”‘}’ Ly u:‘)““}" e J"\" 4 d&\.&
gO V df Germination Germination Ju s Seedling vigour
o ' percent rate(h) Normal seedling index
o
u- ’ 5 33.4333™ 0.001804™ 22.02222™ 21191.24™
Time
Wy 3 189.3889™ 0.000940™ 48.83333™ 40777.81™
Packaging
I
e 15 3.3889" 0.000091" 1.37778" 819.59"
Packaging xTime
uﬁ:\ibjT sl
48 1.6111 0.000005 0.34722 1468.82
Error
ol ki s
e - 1.42 1.36 0.65 3.46
CV(%)

A e ola g e 5T D Jlez cja..u 3 obgme e 4™ 5

*

ns, no significant,*and** significant at 5% and 1% levels respectively.
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Table 6- Mean comparison of germination characteristics of Coriander seeds under different seed Packaging
and storage duration

EEESTESTE sy S8l A Sl o
Storage duration Packaging Germination percent Germination rate(h)
aluminum 0.1992 0.195%
30 fabric 0.197 % 0.193°2
paper 0.190 & 0.187 ¢
cellophane 0.186 *f 0.184 *f
aluminum 0.192 ¢ 0.190 @
60 fabric 0.188 &€ 0.189 @
paper 0.185 *f 0.189 ¢
cellophane 0.182 b9 0.184 &¢
aluminum 0.189 #d 0.188 3¢
90 fabric 0.186 &f 0.183 2f
paper 0.180 9 0.178 #9
cellophane 0.177¢9 0.176 b
aluminum 0.187 &f 0.184 &¢
120 fabric 0.181 59 0.179 29
paper 0.177¢9 0.171 ¢
cellophane 0.172 #f9 0.169 &
aluminum 0.177¢9 0.174 v
150 fabric 0.174 %9 0.172 ¢
paper 0.167 9 0.167 ™
cellophane 0.1659 0.164 9
aluminum 0.172 #f 0.165 9
180 fabric 0.170 7 0.161"
paper 0.165¢ 0.159'
cellophane 0.168 9 0.158

sl gre D (gl dep s &S ke 5o LSD & 5037 L cilodis o3l 0l LSS o b 457 (goliel o0 g ,a 43

Means, in each column, followed by at least one letter in common are not significantly different at the 5%

probability level
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Table7- Mean comparison of germination characteristics of Coriander seeds under different seed
Packaging and storage duration

Sbd g Slegi Caliie = o 34l Loy

Treatments Treatments levels Germination percent

30 1159.32

60 1146.4 %

Gy ool 0l 90 1128.7 %

Storage duration 120 10845

150 1072.2 %

180 1058.4

aluminum . s.e J7 1177.08

i fabric st « L 1102.8

Packaging paper sl 1081.1°

cellophane Sz, 1072.1°

sl gae Dl (glyls do s S5 e 5o LSD 5037 L cilodts o313 0l OLSS o b 457 (goltel o0 sz ,a 43

Means, in each column, followed by at least one letter in common are not significantly different at the 5%

probability level



WA Ol 5 5/ Y oslacd /A Al / O ) oy (5558 5 ke 4 /25 O 5 (gdamms

50 Lo ys (6155l (sLales aan 5 5 I

T 1L S PUNUCS L B P g Wi P L FCP g
b 3 i IS Gl Gla ity
(o in ST SLa i gy s 31 4S” 3ls 0L (s, Ll
S s M A (Gl 5 G LS slersl
sls 5aiE el sl ety pals a1, b
O ,in Cughy p3 15 1288 gl olS 5k Ol e 1

\IC ﬂj)@‘&b)))&h&jTﬁﬁ)))M})

313 0L 5258 50 ,laull Jale3T 51 Juol =
Gl 53 G UL BE Loy W b, &
ola Olan 3l 5 Cotls 208 Jd olg G5l Loy
2 =28 5l ale (S50 e s Gy ¥ Ul
ssb e Wl C by s el slales
_ Wl el A slalash) sl 4 Sl 6)ls e
Sl apeliop e i BB alS Oy o1 8 Sl 4o

.;;Lg)u@ch;.u@‘ﬂjb

a3 YO o Ve lLes il doys 0 ,d Cagb) o
gtk 65U 555 A 51 ey oS Sl

28 S0 Sialer deod eps 4 Siuler gla e s

Reference &b

Ariapour, A., and R. Mirzaee. 2009. Medicinal, Aromatic and Industry Plants of Forest and Grassland.
High Institute of Applied Science and Technology of Agriculture Publications. Tehran. Iran.

Akbari Nia A., F. Daneshian Jahnfar, M. Beighi, and S.I. Mir Mazloom. 2007. Specific Agronomy of
Medicinal Plants: Coriandrum sativum. Sayeh Ghostar Publication. Tehran. Iran.

Akram Qadri, F., B. Kamkar, and A. Soltani. 2008. Seed Science and Technology. Univ. of Mashhad
Publications. Mashhad.

Alyvnd, R. 2011. Investigation of seed decline in oilseed crops with different storage conditions. Soil
Science Engineering. M.Sc thesis. Univ. of Tehran. Karaj. Iran.

Abbasi Souraki, A., Sharif-zadeh, F., and R. Tavakol Afshari. 2009. The effect of harvest, drying and
storage on seed quality of soybean cultivars. Ph.D thesis. Univ. of Tehran. Karaj. Iran.

Ashraf, M., and M.R. Foolad. 2005. Presowing seed treatment, a shotgun approach to improve germination,
plant growth, and crop yield under saline and non-saline conditions. Adv. Agron. 88: 223-271.

Bailly C., R. Bogatek-Leszczynska, D. Come, and F. Corbineau. 2002. Changes in activities of
antioxidant enzymes and lypoxigenase during growth of sunflower seedlings from seeds of different vigour.
Seed Sci. Res. 12: 47-55.

Barsa. SSM.A., N. Ahmad, M. Khan, N. Igbal, and M.A. Cheema. 2003. Assessment of cottonseed
detrerioration during accelerating aging. Seed Sci. Technol. 31: 531-540.

Bradford, K.J. 2002. Application of hydrothermal time to quantifying and modeling seed germination and
dormancy. Weed Sci. 50: 248-260.

Bradford. K, and H. Nonogaki. 2007. Seed Development, Dormancy and Germination, Black- well.
California. USA.

Copeland, L.O., and M.B. McDonald. 1985. The chemistry of seeds. Principles of seed science and
technology. Macmillan Publishing Company, Macmillan Inc. New York. USA.

De Figueiredo, E., M.C. Albuquerque, and N.M. De Carvalho. 2003. Effect of the type of environmental
stress on the emrgence of sunflower (Helianthus annus L.), soybean (Glysin max L.) seed with different
levels of vigor. Seed Sci Technol. 31: 465-479.

7f



WAA Okl 5 5le/ V eslad /A lor / 0Ll 5y 655k 5 p ke 4,23 il Ll 5 g S p 8 o

Dehgan M., and F. Sharifzadeh. 2009. Study of abnormal germination process of Rye seeds during seed
dry and storage conditions. Iranian Crop Breed. Sci. Congr. Shahid Beheshti Univ. Tehran. Iran.

Gregg, B., S.A.E. Wanis, Z. Bishaw, and A.J.G. Gastel. 1994. Safe seed storage. WANA Seed Net work.

Harrington, J.F. 1972. Seed storage and longevity. P 145-245. In T.T. Kozlowski (ed.) Seed Biology.
Academic Press. New York. USA.

Hartman, T.G., K. Karmas, P. Salinas, R. Ruiz, J. Lech, and R.T. Rosen. 1994. Effect of packaging on
the lipid oxidation storage stability of Dehydrated Pinto beans. p. 158-167 in: T. G. Hartman and K. Karmas
(ed.). Food Packaging and Preservation. Elsevier Applied Publishers Ltd. England, UK.

Hung L. Q., T. D. Hong, and R.H. Ellis. 2001. Constant, Fluctuating and Efective Temperature and Seed
Longevity: a Tomato (Lycopersicon esculentum Mill.) Exemplar. Ann Bot. 88: 465-470.

International seed testing association. 1999. International rules for seed testing. Seed Sci. Technol. 24:155-
202.

McDonald, M.B. 1999. Seed deterioration: Physiology, repair and assessment. Seed Sci. Technol. 27:177-
237.

McDonald, M.B., and F.Y. Kwong. 2005. Flower seeds biology and technology.CABI Publishng.

Mladen T., S. Balesevic-Tubic, V. Dordevic, Z. Nikolic, V. Dukic, M. Vujakovic, and G. Cvijanovic.
2012. Soybean seed viability and changes of fatty acids content as affected by seed aging. Afr. J. Biotechnol.
11(45): 10310-10316.

Mohammadi, H., A. Soltani, H.R. Sadeghipour, and E. Zeinali. 2011. Effect of seed aging on subsequent
seed reserve utilization and seedling growth in soybean. Internat. J. Plant Prod. 5(1): 65-70.

Nash, M.J. 1981. The conservation and storage of dry cereal grains, crop conservation and storage.
Pergamon press. London. UK.

OmidBaigi, R. 2007. Production and Supplying of medicinal plants. Volume II. Beh Nashr Publications.
Mashhad. Iran.

Pradidwong. S., A. lIsarasenee, and E. Pawelzik. 2004. Prediction of Mungbean Seed Longevity and
Quality Using the Relationship of Seed Moisture Content and Storage Temperature. Deutscher Tropentag.
Berlin. Germany.

Tang, S., D.M. Tekriny, D.B. Egliand, and P.L. Cornelius. 1999. Survival characteristics of corn seed
during storage. Il. Rate of seed deteriolation. Crop Sci. 39:1400-1406.

Tatic M., S. Balesevic-Tubic, M. Vujakovic, and Z. Nikolic. 2009. Changes of germination during natural
and ascelerated aging of soybean seed. BioSci. Food, Agric. 256-259.

Verma, S.S., U. Verma, and R.P.S. Tomor. 2003. Studies on seed quality parameters in deteriorating seeds
in Brassica (Brassica campestris). Seed Sci. Technol. 31: 389-396

Windauer, L., A. Altuna, and R. Benech-Arnold. 2007. Hydrotime analysis of Lesqueralla fendleri seed
germination response to priming treatments. Ind. Crops Prod. 25: 70-74.

Yaja, J.E., S. Pawelzikb, and S. Vearasilp. 2005. Prediction of soybean seed quality in relation to seed
moisture content and storage temperature. Conference on International Agricultural Research for
Development. Chaingmai University, Department of Agronomy, Thailand.

20






