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Considering the questions about the reasons for the decline in the quality of corn seeds in
Moghan, especially regarding the management of corn cob dryers, this experiment was
conducted in order to diagnose the effect of the dryer function on seed quality. For this
purpose, 24 samples of corn seed variety 704 were prepared in two stages from nine seed

Keywords: processing stations in 2018. 12 cobs from the shipment were transported from the field and
See_d, before entering the dryer and 12 dried cobs of the same shipment were randomly registered
Malze_, . and tested in the National Seed Quality Laboratory. In addition to laboratory tests, each
Ggrmlnatlon, sample was cultivated in the field in the form of a RCBD in three replications. According to
Injury, the results there is no significant difference between the sampling time before and after
Dryer drying. The interaction of processing station and sampling time, except in two stations, did

not show any significant difference on seed quality indicators. Based on the results, in the
Corresponding Author: stations with higher output seed quality, the cobs were harvested with a moisture content of
jafarasghari7@gmail.com 25-29% and aerated at a temperature of 32-35°C and after reaching the average moisture

content of the mass about 20%, the temperature increased to 38°C. According to the results,
the dryers function has a minor role in causing damage to seeds and reducing seed quality,
and due to the low germination power of seeds produced in farms, other factors including
farm management are effective in reducing the quality of corn seeds.
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EXTENDED ABSTRACT

Introduction

Seed quality depends on several factors, but three
parameters germination, vigor, and health play most
important role in determining seed quality (Van Gastel et
al, 1996). Increasing the quality of seeds of various crops,
in addition to ensuring crop production, especially in
developing countries (Zecchinelli, 2009), will also
reduce production costs because in such countries,
production costs are higher than in developed countries,
and by increasing seed quality and reducing the amount
of seed consumed per unit area, production costs can be
reduced. Various factors such as Genotype, crop
management, and environment affect seed yield and seed
quality of crop plants. These factors can affect seed
quality from the planting time to harvest and pre-harvest
time. These factors include factors such as planting date,
planting density, mother plant nutrition, environmental
and biotic stresses that the plant faces during the growth
period, as well as harvest time, drying methods, how to
transport seeds from the field to processing plants, type
and duration of storage, etc. After three decades of corn
seed production in the country, despite the annual
production of 15,000 tons of hybrid corn seeds, until
2014, the seeds were harvested directly with machine and
dried using a corn grain dryer. Direct harvesting with a
combine was possible in the moisture range of 15-20%,
while harvesting ears with a combine harvester or by
hand can be done in a higher moisture range, and after
drying in ear dryers and bringing the seed moisture to
about 13-14%, the ear shelling process can be done with
a shiller machine with minimal damage. Therefore,
identifying the operation of dryers and the appropriate
moisture range for harvesting and its determining
indicators is one of the important steps to increase seed
quality (Rezvani et al, 2013).

Materials and Methods

This experiment was conducted on seeds produced in
2017 in Ardabil province, Moghan. The climate of
Moghan is semi-tropical and the average annual rainfall
of the region is about 275 mm, the average temperature
is 14.6 °C and the average altitude above sea level is 50
m. The experiment was conducted in a randomized
complete block design with two sampling treatments
from the harvested ears in stages 1) before drying and 2)
after drying in three replications on seed ears of variety
704. To conduct the research, sampling was conducted
from nine active corn seed processing stations in the
region before and after drying. The average moisture
content of the ears before entering the dryer was 25% on
average. Considering the experiences and quality of the
seeds produced in the year before the experiment, a larger
number of samples were considered from two stations
that had more problems in the previous year. After
conducting  laboratory tests including standard
germination test, percentage and speed of emergence in
the field, and seedling dry weight, data related to various
experiments in this study were analyzed using SAS
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statistical software, and the mean of treatments was
compared using LSD test at 5% and 1% probability
levels. The graphs were drawn using EXCEL software.

Results and Discussion

The effect of the seed sample factor and the interaction
effect of seed sample and sampling time on germination
capacity is significant at the 1% probability level, but the
effect of sampling time (before and after drying) on this
indicator is not significant. That is, the drying process did
not significantly reduce germination capacity in any of
the seed processing stations, but in some samples it
increased the percentage of abnormal seedlings.
Sampling time had no significant effect on other
laboratory indicators of seed quality, that is, seed drying
had no significant effect on reducing or increasing
germination rate, germination uniformity, and the time
required for germination to 10, 50, and 90% of
germination capacity (Table 1). The effect of the seed
sample factor and the interaction effect of seed sample
and sampling time on the percentage of seed emergence
in the field are significant at the 1% probability level. But
the effect of sampling time (before and after drying) on
this indicator is not significant. That is, in general, the
effect of the drying process at any of the seed processing
stations did not cause a significant reduction in seed
emergence potential in the field. Sampling time did not
have a significant effect on most of the field seed quality
indicators, that is, seed drying did not have a significant
effect on the emergence rate, average height and
coefficient of variation of the height of the emerged
seedling, and the time required for germination to 10, 50,
and 90 percent of the emergence potential in the field
(Table 2). The results showed that in some cases,
probably due to the high moisture content of some ears at
the time of harvest and the inaccuracy in controlling the
temperature of the dryer, a significant and large decrease
in the seed vigor after drying was observed in a sample
of three stations. Previous research has also reported that
high temperatures cause damage due to drying if the seed
moisture content is high because the moisture content of
the ears at the time of harvest has an inevitable effect on
the vulnerability of the seeds during the drying process,
and the higher the average moisture content of the ears at
the time of harvest, the lower the dryer temperature and
the higher the drying time (Herter, 1987). The field
studies and the results of this research showed the current
structure and settings of the dryers constructed in the
Moghan do not have any particular problems and have a
suitable technical structure. If other technical and
administrative matters, including operator supervision
and timely completion of pre- and post-drying processes,
are carried out properly, there will be no problem in seed
quality. One of the important matters is to carry out the
drying process quickly immediately after harvesting.

Conclusion

Based on the visits made in this experiment, in the
stations that had a more favorable performance in terms

Ol s 55518 5 p ke 4y i

Vol.: 13, No.: 1, Spring 2024

VY Sl o) oplad O Al



AY

Soltani et al

of output seed quality, the ears were harvested with
moisture content of 25-29% and were initially slowly
aerated at a temperature of 32-35°C in these dryers, and
after the humidity reached about 20%, the dryer
temperature was increased to 38°C. Considering that
many questions have been raised about the cause of the
seed quality problem in the Moghan, the functioning of
the corn ear dryers that were established in 2014 was
questioned, this research was conducted to solve this
problem and showed that the functioning of the dryers
played at least a minor role in reducing the seed quality
in the Moghan, and as a first priority, we should look for
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factors other than the dryer function, and considering the
low productivity of seed production farms, we should
look for field factors that reduce the quality of corn seeds.
Based on the studies conducted, if the ears of corn are
immediately placed in drying chambers after being
harvested and transported to the station, and if the ears of
corn are not stored in the station premises, and if the ears
of corn with high moisture content are dried in two
stages, it is expected that the use of the current dryers in
the Moghan will not have a negative effect on the quality
of corn seeds.
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N -0.92 -0.04 -0.69 1.9 1.2 1.9 1.12
Skewness
. 0.06 -0.41 15 15 1.6 15 1.52
Kurtosis
S D
Gl 4.6 5.7 5.02 7.05 11.8 7.87 6.33

Coefficient of variation

il oy Ve U s, DIOSGT ¢ 5ty 2505280 GUSGT u_ojs 00 U Siasls> s oo RBOSGT ¢ 501y 251> GMaxSGT

syl 4l SGT ¢ el s doys 40 1 55, DIOSGT: jjuil o o y5 01 b 55, DS0SGT

GmaxSGT- Maximum emergency, R50SGT- Germination rate up to 50%, GUSGT- Germination uniformity, D10SGT- Day to 10%
germination, D90SGT- Day to 90% germination- D50SGT- Time to 50% germination -SGT Standard Germination

Sl polisdar 5 L.C—wlar Sl Gjail e o b
ot b 8 i s Jo i eesls 55 (SaiS 5 Sor
oSS las 5 J‘;J_uﬂ@l:;,'l Gl F Jgd s

Ol ol il (ke ol i 5 glae yboT 31 5 S
S Sl et Dk o s 5 SiS (S
Sy shilen (ol odls 05,57 dey 50 53 ad god olld (5 ,S oIk
42550 53 ol 5 eh doys Slao (Kile 35 0 odalis
5 500 OFF 3 ke gy Lo yda .l s 3 A 550>
ol oy 45550 s CB L uo 0V 4 DT Ol gy 0
Aoy Ay Goaler S b A3 0 4 O 6l 0L
ez Log s M 3P0 g wamalS b o b

A a8 s Jlojilesls mjg (SasS s Sl
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Table 3- The results of variance analysis of the effect of seed sample and sampling time on
the experimental indicators of corn seed quality

ol kS 2 15T
= % GmaxSGT  R50SGT  GUSGT  DI10SGT ~ DS0SGT  D90SGT SGT
S.0V df
815 i 505 Ol ns ns *
1 355"  0.000003®  1.39™ 23.57™ 1352 1334 50.00
sampling time
o 1 3044 0000003® 505" 1565 1093  1183®  4034”
seed sample
J—qu";‘ ke ke ns ns x
_ _ 1 58.49 0.000001™  4.61 9.94ns 632 545 82.96
interaction
2ole 3T ol
e 48 7.36 0.00001 0.8 8.09 8.06 8.74 854
Error
s 71 . - - - - - -
Total
G U
e 2.88 48 4.41 10.76 [BE 6.32 331

Coefficient of variation

M)é&}@&b;]b‘ch»)é)b@mU':‘S’\&a}:bgf,_ij4,:»*—%:&)%’»‘4“5
tsialer oy Vo U 0la; DI0SGT ¢ iy 208G GUSGT o3 00 U jadlsr oe ,w RBOSGT ¢ a0l 2STu> GMaxSGT
syl 54l SGT ¢ Sjal o o y3 80 15 0l DIOSGT ¢ 54l st ys 01 b 0l ; DSOSGT

ns, * and ** non-significant, significant at 5% and 1% probability respectively
GmaxSGT- Maximum emergency, R50SGT- Germination rate up to 50%, GUSGT- Germination uniformity, D10SGT- Time to 10%
germination, D90SGT- Time to 90% germination- D50SGT- Time to 50% germination- SGT Standard Germination

4 53 S5 5l Haeh Gl el o 5 Slae,leT (S 4ot - F Jgue
Table 4- Summary of some descriptive statistics of corn seed appearance indicators in the field

o LAT
> SDW  SHM seT  Gmax R50 GU D10 D50 D90
statistic (gn) (cm) (%)
oSl
68.9 53.7 11.59 80.4 0.15 2.7 5.4 6.5 8.1
Mean
o 234 45 35 7.5 0.013 0.63 0.3 0.57 0.73
Standard deviation
N 0.55 -0.44 0.19 -0.16 0.25 -0.06 0.95 -0.03 -0.28
Skewness
Sas
. 0.13 -0.46 -0.37 0.05 -1.17 -0.77 -0.31 -1.14 -0.69
Kurtosis
Ol s s o
S 22.3 7.8 18.8 9.4 8.9 22.1 5.02 7.38 1.7

Coefficient of variation
b 55, D90 tamal 4l o o s 15 R50 tlaaalS g o s GMAX tamealS sy Sl i o 5 SCT el gl ik SHM tamanl S e 5, SDW

hamald b do)s V4 Odey U Sy D10 el b de)s 00 4 Ok B s D50 sl b s A & O,
S b 155 GU

SDW- Seedling dry weight, SHM- Seedling average height, SGT- Seedling height change coefficient, Gmax- Maximum seedling
emergency, R50- Seedling emergence speed coefficient, D90- Day until reaching 90% of the emergence of seedlings, D50- Day until
reaching 50% of the emergence of seedlings, D10- Day until reaching 10% of the emergence of seedlings, GU- Uniformity of seedling
emergence
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Table 5- Compound analysis of the effects of environments on the emergence indices of corn seeds in the field

St pte &7 ey

Gmax R50 GU D10 D50 D90 SDW SHM SGT
S.0.v d.f
Lo *
B 1 40.50 ™ 0.0003 ™ 2.08* 0.26 ™ 0.65™ 3.84* 3133** 41.1"™ 50.0
Environment
oS .
11 112.66 0.0001"™ 0.33™ 0.12"™ 0.19™ 0.37™ 1711** 8.9™ 40.34**
Sample
4 19.11™ 0.0008 1.295 0.18®  1.532 2.18 269" 73.8* 7.9"
Block
C.Sj-ft X Jd—_w *x
i 11 156.74 0.0002 ™ 0.14 ™ 0.07™ 0.37™ 0.27"™ 491" 33.3™ 82.96**
Environment*sample
os
44 53.17 0.0001 0.37 0.075 0.244 0.41 238 17.57 8.53
Error
5 71 - - - - - - - - -
Total

.La):&;@5&;’-;}%1&.‘):)!:@”9!;@”}:5%}:q»*—e:e)emns

158G GU tlaamal 5 5gbs doy5 V2 4 0y 6 55,5 51405 D10 tlaaealS 5 5 o 530+ 4 0oy U 555 31405 DB0 tlasal ) b o s34+ 4 0, 1 55, 514 DIO

flaipalS ) 5eb 4> GMAX tupalS 5 36 o s 5 R50 tamal S 56

ns, * and ** non-significant, significant at 5% and 1% probability respectively
Gmax- Maximum seedling emergency, R50- Seedling emergence speed coefficient, D90- Day until reaching 90% of the emergence of
seedlings, D50- Day until reaching 50% of the emergence of seedlings, D10- Day until reaching 10% of the emergence of seedlings,

GU- Uniformity of seedling emergence
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Table 6- variance analysis of the effects of treatments (the interaction effect of sampling time and company) on the
emergence indices of corn seeds in the field (Non-significant indicators)

Ol s 2
S"g 5" d.f GmaxSGT R50SGT GUSGT D50SGT D90SGT SGT
obes . x -
: 11 15.22 0.000002 ™ 2.52 4.49 1 5.9 40.34
treatment
ila;T ol
24 4.96 0.000002 0.407 4.06 4.29 8.54
error
& 71 - - - - - -
total
Ol ekl o o
i 2.36 5.6 3.13 5.5 4.42 3.31

Coefficient of variation

Lo y5 6 5 gy sl et o 3 15 s Gl (e b 5 4 # 5  NS
Lo5 90 6 ol ; DIOSGTe sail s o3 0 b 0l 3 DSOSGT ¢ sl s 21 o GUSGT o300 b 34l s o REOSGT ¢ 54l 2 ji51u>~ GMaxSGT
3 y0ilal g4t s SGT ¢ sl g

ns, * and ** non-significant, significant at 5% and 1% probability respectively

GmaxSGT- Maximum emergency, R50SGT- Germination rate up to 50%, GUSGT- Germination uniformity, D90SGT- Time to 90%
germination- D50SGT- Time to 50% germination- SGT Standard Germination

00 53 Db yds b Gl et s (ST, 5 (6)ls phiged Ol blime 31 Calides (lasles S il ols 4 52 =V s
(ods Hls gme sla s Li)

Table 7- Variance analysis of the effects of treatments (the interaction effect of sampling time and company) on the
emergence indices of corn seeds in the field (significant indicators)

ol S
e df GU D90 SGT
S.0.v

Los
o 1 2.08* 3.84" 50.0"

Treatment

d 5
- 11 0.33™ 0.37™ 40.34**

Company

oS Lax s
o 11 0.14s 0.27" 82.96%*

Treatment * Company
os
48 0.44 0.56 8.53
Error
s 71 . - -
Total

-L«’)J&jﬁéwdt&\cbjé)\:@.&aw\:@mxi%jA;.'*-%'r’r}i'%gns
syl 540 ST tamealS | sebs 251 5K GU tlasomal 5y dsys 40 4 0wy b 3, 51 D90

ns, * and ** non-significant, significant at 5% and 1% probability respectively
D90- Day until reaching 90% of the emergence of seedlings, GU- Uniformity of seedling emergence, SGT Standard Germination

M)JE}@U@_,B@‘J{LQJ‘JLS‘MJwwﬁt(}&a‘%ﬂa}» dLﬁ) Lgu.b.?u)uﬂu'}u' J.JL-S:A Q‘;\ @LSJ/\J)-:\_?-JJ
EJAL&&LJ‘C}GAAJM\;J|@‘u‘k&)szjub)jéb a@b}T}&J}A)bJ;\{ﬁébuaﬁ-ufﬁj&)bﬂﬂﬁ}aﬁ
b o eSSt Il Lol b o s Jlge Sles plnil 555 o ool tio s 55 48 ) glailen .l o
el 0395 15 40 Olie adbaie 53 by dl Od 3, Lsul b 5 05 40 el b gla ST i jlesliul LB 05 S oS
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Table 8- Mean comparison for the effect of seed samples and sampling time interaction on the indicators of corn seed
quality in farm and laboratory experiments

Lo & gas
o = Gmax GmaxSGT GUSGT SGT
treatment sample
-
sl olite 813 a-d 9%.3a 195 cd 93.0 abc
Baharan bazr
= 81.3 a-d 89.3 bed 195 cd 89.7 b-e
Gholchin
%3 >
v 86.0 a-d 98.7a 19.7 cd 9%.3a
Javid dasht
0315 ailas (s 51,T)
J e R 927a 9.7 a 19.8 cd 91.3 a-d
Araz bazr
Y LA LT
sk 773 a-e 94.0 abc 20.5 bed 86.7 c-h
Araz bazr2
s
) o= 72.7 cde 88.7 cd 20.3 bed 833e-h
oS )3 Moghan Co.
i Olae 1wy
Before drying e S 76.7 b-e 89.7 bed 20.3 bed 82.7 fgh
Dorostkar
SRS 78.7 ae 96.7a 20.3 bed 923 abc
Golchin 2
OV 53
T 780a-e 93.3 abc 222b 86.7 c-h
Zorrate Sabalan
L ab,T
sheR 92.0 ab 97.0a 19.4 cd 93.0 abc
Artam bazr
LS
A 78.0 a-e 977a 20.7 bed 84.7 e-h
Pars Co.
Oysl s
5 o 80.0 a-e 95.0 ab 20.4 bed 89.7 b-e
Sabzavaran
Lol
ke 88.0 abc 980a 199 cd 92.3 abc
Baharan bazr
o 74.0 cde 94.7 ab 19.4 cd 85.3 d-h
Gholchin
9.3 >
w2 787 ae 89.3 bed 213 he 85.0 d-h
Javid dasht
o3l asla Gd 51,7
S L 793 ae 87.0d 20.2 cd 80.3h
Araz bazr
Y 4,7
M 713 de 88.3 cd 19.9 cd 80.7 gh
Araz bazr2
Ol &S,
83.3ad 96.3a 19.8 cd 93.0 abc
S Moghan Co.
After drying SR B 86.7 a-d 983a 193d 89.3b-e
Dorostkar
Sn#F w’ds 80.7 a-e 98.3a 19.7 cd 88.3 b-e
Golchin 2
e 23 913 ab 97.0a 19.4 cd 94.0 ab
Zorrate Sabalan
Lol ,T
R 78.0 a-e 95.7a 20.4 bed 87.0 c-g
Artam bazr
LS
TR 80.0 a-e 95.0 ab 25.2a 91.3 a-d
Pars Co.
315875
03T 653¢e 89.7 bed 21.3 bed 82.7 fgh
Sabzavaran
LSD 0.01 1553 5.94 1.96 6.4

syl 500 SGT ¢ el 2515855 GUSGT ¢ Sjail s ST GMAXSGT tlaunalE 5 y4b s ys GMax
L1 (6l e Sl Y Jlazl a3 (55T Bl S LSD 05037 ool i)l golin (35 o O g 655G 3 &S oo Sl

Gmax- Maximum seedling emergency, GmaxSGT- Maximum emergency, GUSGT- Germination uniformity, SGT- Seedling height change coefficient
Means followed by the same letter(s) are not significantly different at 0.01 level of probability based on LSD Test
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Table 9- The amount of standard and non-standard seeds produced in Moghan region in official sampling in 2016

Kk ge ey (55) 3,0kl 55l 03 (o5) 3 0kl L2 5 0 () 3 )0kl e Hds Aoy
Company Variety SSW (tone) NSSW(tone) NSSWP (%)
L S 9 S
T 704 1443 0 0
Pars Co.
Ols Cxin 3 iy
704 447 99 18
Moghan Co.
AR
Sy 05 704 21 11 34
Barghozideghan
O &3
704 18 77 80
Zorrate Sabalan
SR
oRe S 704 36 82 69
Sabzavaran
Sy e ol
0ok e 704 0 52 100
Baharan bazr
Olae S 55
DR 704 417 60 13
Dorastkar
w15
O I3 704 20 15 43
Ghezal Moghan
Olae &l -b)l?
] ) 704 33 44 57
Javid dasht
., L‘.ﬁ . Y
oo 704 38 31 45
Gholchin
Olre Hdu sMs
oo 704 68 20 22
Milad Bazr
L s 1T
e ol 704 83 19 19
Araz bazre salem
Total. Productlt?n |n Moghzj\n region 2625 512 16
Ol (s pat i 53 5 o 735 413 36

Total production of the Moghan region
private sector

Iranian Journal of Seed Science and Technology

Ol s 55518 5 p ke 4y i

Vol.: 13, No.: 1, Spring 2024

VY Sl o) oplad O Al



0

oL 5 glla

VAT Sl pomy (615 143 503 55 Olie adbaie G 5 (glaydy s kel S8 g 5 lslewl Hd Ol e = Ve J gl
Table 10- The amount of standard and non-standard seeds produced in Moghan region in official sampling in 2017

e

)

3,lkal 55d 055 ol po 50 05y skl b b de s

) () ) )
Company Variety
SSW (tone) NSSW (tone) NSSWP (%)
Olae Cxin 3 iy
704 32 134 29
Moghan Co.
L Cmr g ST
R 704 991 410 29
Pars Co.
LA S
o 704 226 17 7
Barghozideghan
Slae b O
e lle 704 116 16 12
Baharan bazr
Sl O3l sT
RO 704 209 116 36
Sabzavaran
Lo s 51T
Pl ot 704 307 224 42
Araz bazre salem
SEA CCN
DR 704 85 128 60
Dorostkar
Olre &l A;}l?
] - 704 353 298 46
Javid dasht
e
o I3 704 143 109 43
Ghezal Moghan
Sl - g
oo 704 101 35 26
Gholchin
Olrs Hdo 3Ms
oo 704 7 18 72
Milad Bazr
O )3
704 255 212 45
Zorrate Sabalan
Ll ,T
e 704 370 72 16
Artam bazr
Olie aglete j5 Ay S o
Total production in Moghan region 3481 1792 34
Dlin (o g s 53 K5 o 2174 1247 37
Total production of the Moghan region private sector
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