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Tablel- Analysis of variance of the effect of seed coating treatments on germination characteristics
Sl @lie " Sl doys (Gl Cepm Gialer SHES
oLl az s L. L L
Source of Germination Germination Germination Dio Dso Doo
L df . .
variatiom percentage Rate Uniformity
LOuJ" ok ok ok ok *
o 4 40.33 0.1697 532 5.46 1.09™ 0.0069
Treatment
folosl sllas
oS 10 5.80 0.0105 0.4664 1.14 0.568 0.0012
Erorr
Ol s g
e - 2.66 4.38 21.27 25.07 11.81 0.45
CV (%))
g0 Ve o oy Sae i 4 D90 g Dso « D10) s y0 G g g Jleiol g j0 4o e g lo e pé i 5 4 FF ¥ NS
(s Siailsz do s 40

ns, * and **: Not-significant and significant at 5% and 1% probability levels, respectively. (D10, Dso and Dy are

to 10, 50 and 90 percent germination Respectively ) achieve time
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Table2- Analysis of variance of the effect of seed coating treatments on germination characteristics
Sl gle woljan,s e azalosbamelS b azan, Soy erdle o eelS Sog
Source of daf ’ radicule plumule Seedling Root fresh Shoot fresh Seedling
variatiom length length length weight weight fresh weight

Treatment Lo 4 9.18™ 13.38™ 4427 0.000032"" 0.002" 0.0023"
Saleil sl 10 22 0.83 3.21 0.000005 0.0001 0.00011
Erorr
Ol s g
S s - 20.28 13.94 12.95 14.16 17.47 14.45
CV (%)(h
Qoy0 o g g Jloiol g j0 o ime g o e pd i A FE K

* and **: significant at 5% and 1% probability levels, respectively
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Table3- Analysis of variance of the effect of seed coating treatments on germination characteristics

Sl yets lie 1 . . . € cux 1 .
e blamye sy, a5 el Sas o S S o S esll
ouree o df Ridicule dry weight ~ Plumule dry weight Seedling dry weight Allometri coefficient
variatiom
Treatment ,Los 4 4.006™ 0.000018"" 0.000023™ 0.0996"
folosT sllas
RS 10 2.73 0.0000012 0.0000013 0.0194
Erorr
1) Ol s g
(9 el w22 - 12.15 19.86 16.72 25.15
CV (%)

M)QA&j@kalabu)d)lowj)‘éwﬁw};4\4**,*

* and **: significant at 5% and 1% probability levels, respectively
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Table4- Analysis of variance of the effect of seed coating treatments on germination characteristics

Sl glie soliTaz,s Seed )& an asls azels 4 Jsb jesls 5L ol lgie ool T e
Source of o . o . ..
e df vigor index Seedling vigor index Tissue water content Alpha amylase activity
variatiom
Treatment Lo 4 460550.568™ 0.2371*" 0.7560" 0.004™
olosl glas
RS 10 32373.518 0.013 0.5345 0.000009
Erorr
Ol e g 2
- 14.25 17.32 0.8 6.77
CV (%))
M)o@Jbblc_h,u)o)la@Mj)lasmﬁé%);g**,ns

ns and **: Not-significant and significant at 1% probability levels, respectivel
P y
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Table 5- Means comparison of the effect of seed coating treatments on germination characteristics

Pt by ey ST e i S aamy, Jb azaile Jb aalS Job
seed coating Germination Germination Germination Dio Do radicle length plumule Seedling
treatments perc(g/?;age Rate (n/day) Uniformity (cm) length(cm) length(cm)
A 90° 2712 5.587 1.98°  7.66° 6.60%° 5.02¢ 11.62¢¢
B 84.66° 2.05¢ 2.59b 5197 7.78% 5.26¢ 4274 9.53¢
C 94.66" 2.38° 2.82° 491%  7.74% 9.81° 9.5 19.36°
D 90.33% 226" 2.5° 4110 7720 8.23% 7.64¢ 15.88°
E 92: 2.29° 2.54° 5.15%  7.69" 6.63" 6.3 12.86
S gibey gl azada Fois azddle i amelS F ol S 039 ) S 59
seed coating Root fresh Shoot fresh Seedling fresh Ridicle axais Plumule a>43lw  Seedling axals
treatments weight (gr) weight (gr) weight (gr) dry weight (gr) dry weight (gr) dry weight(gr)
A 0.016° 0.02° 0.04° 0.0012° 0.0023¢ 0.0036°
B 0.013° 0.04° 0.05° 0.0011° 0.0037¢ 0.0049¢
C 0.0212 0.09 0.1 0.0020? 0.0087* 0.01°
D 0.015° 0.07% 0.09? 0.0013P 0.0067% 0.008°
E 0.013° 0.06° 0.07° 0.0011° 0.0059° 0.007°

A, a0 B Jleisl e 10 (6o gime BB (S i By gl sla Sls

2489y ‘o‘_\.,.:.]}a e e ‘Jbi Sdxe 53 )..oL;.c L Oeg :E ‘2«89, ‘O_x_..',.l}a J..ol.;.c L g D (oo e ‘Oﬂ )»AL;.C L g C ‘6Aiaﬁ) foL;.c $99 0AIBS gy ool b gy B (aall) Oehg 99 A
by the same letters are not significantly different at 5% probability level Means followed

seed coating without micronutrients, C: seed coating with micronutrients (Fe, Mn, Cu), D: seed coating with micronutrients (Mo, Zn, B), E: seed coating with seed without coating, B: A:
micronutrients (Fe, Mn, Cu, Mo, Zn, B)
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the effect of seed coating treatments on germination Table 6- Means comparison of

characteristics
i st el aps MR i b s Pheal W] a5
seed coating ;4 Allometri coefficient See.ed vigor Seedling vigor index Alpha amylase activity
treatments index (Mmol/ml)

A 0.86* 1048.7¢ 0.34° 0.0123¢

B 0.56° 808.54 0.45¢ 0.0349"

C 0.47° 1833.32 1.06° 0.1081*

D 0.43% 1437° 0.77° 0.0317°

E 0.43° 1185b° 0.68° 0.0342"

A, 2,0 0 Jleixl mlaw jo (5 o gire BT WS i By Gl sla 1 Sl
(ot ge molie b idigs D e 58 ol jolic b idig € (gding, polic ey saims b oole b idgy B (sali) Libe gt
289y sOoddgn e 55 (o8l (s3ke 1) polie b abg i p sy,
by the same letters are not significantly different at 5% probability level Means followed

seed coating without micronutrients, C: seed coating with micronutrients (Fe, Mn, Cu), D: seed seed without coating, B: A:
coating with micronutrients (Mo, Zn, B), E: seed coating with micronutrients (Fe, Mn, Cu, Mo, Zn, B)
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Abstract

This experiment was conducted in order to investigate the effect of seed coating with
micronutrients on germination characteristics of Marigold, and carried out as complete randomized
design (CRD) with four replications at agronomy laboratory in faculty of Agricultural Science,
University of Guilan was performed in 2014. Experimental Treatments were including seed without
coating, seed coating without micronutrients, seed coating with micronutrients (Fe, Mn, Cu), seed
coating with micronutrients (Mo, Zn, B), and seed coating with micronutrients (Fe, Mn, Cu, Mo, Zn,
B). Germination percentage, root length, shoot length, root dry weight, shoot dry weight, seedling
length, fresh and dry weight of seedlings, seed vigor, vigor length I index, Allometric coefficient,
seedling tissue water content , uniformity of germination, D10, D50 and D90, respectively, for the
time they reach 10, 50 and 90%, amylase enzyme activity was studied in this experiment. Coating
marigold seeds with micro-nutrients, significantly increased multiple parameters such as germination
percentage, seed vigor index, root and shoot length and amylase activity in comparison with control
treatment . Among the elements used in this experiment, 3 elements iron, manganese and copper had
the greatest influence on the germination process.
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