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This experiment was designed to investigate the effect of seed coating with
micronutrient elements, regulators and growth stimulants on the characteristics
of germination and seedling establishment of sugar beet seeds, and in the form
of a completely randomized design with four repetitions in the year 2020, in the
Razavi Seed and Plant Institute was carried out under laboratory and
greenhouse conditions. The treatments of this experiment were different
combinations of micronutrient elements, regulators and growth stimulants
which included 29 treatments along with a control treatment (without coating).
The results showed that germination percentage, daily germination rate,
germination rate coefficient, root and shoot length, root and shoot dry weight,
and seedling root length index were significantly affected. Seed coating
treatments were applied. In general, treatment 21, including macro elements +
micro elements + humic acid + Gibberellic acid, with a germination percentage
of 97%, seedling length index 13.87, allometric coefficient 0.2232, as the best
treatment, increasing the mean You have a witness about the treatment. Also,
among the different seed coating treatments, treatment 22, including
microelements + humic acid + Gibberellic acid + kaolin, had the highest
percentage of seedling establishment with 95%. Seed coating with
micronutrients, humic acid and Gibberellic acid had the greatest effect on
improving seedling growth and quality and germination percentage.
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EXTENDED ABSTRACT

Introduction

Sugar beet is a key crop in global agriculture, with over 6.5
million hectares cultivated annually (OECD-FAO, 2018).
The success of sugar beet cultivation is heavily dependent
on seed quality, which influences germination rates,
seedling establishment, and overall yield potential.
However, farmers face challenges such as uneven
germination, susceptibility to environmental stresses, and
inconsistent seedling growth. These challenges have spurred
interest in seed enhancement technologies, particularly seed
coatings, as a means to improve performance. Seed coatings
can be enriched with micronutrients, growth regulators, and
growth stimulants to provide plants with essential resources
during critical early growth stages. These treatments
enhance not only germination and seedling vigor but also
tolerance to environmental stresses, offering sustainable
agricultural benefits. Despite global advances, research on
the application of seed coatings in Iran, especially for sugar
beet, remains limited. This study evaluates the effects of
seed coatings enriched with Dbioactive agents on
germination, seedling growth, and establishment in sugar
beet (cv. Shekoofa).

Materials and Methods

The study utilized a randomized complete block design with
30 treatments and four replicates. Treatments were
composed of combinations of micronutrients (e.g., Fe, Zn,
Mn), macronutrients (e.g., N, K), growth regulators (e.g.,
Gibberellic Acid), and growth stimulants (e.g., Humic Acid,
Chitosan). Certified sugar beet seeds were coated using a
standardized method involving carboxymethyl cellulose as
an adhesive and additional fillers for even application. After
coating, seeds were dried at 25°C for 12 hours to ensure
proper adherence of the coating materials.

Laboratory experiments were conducted to measure key
germination  parameters, including: Germination
percentage, Root and shoot lengths, Dry weights of
seedlings, Germination speed index, Vigor indices.
Greenhouse trials assessed seedling establishment, dry
weight accumulation, and other growth metrics under
controlled conditions. Soil properties for the greenhouse
experiments were standardized, and environmental
conditions were maintained with a temperature of 25 + 3°C
and relative humidity of 85%. Statistical analyses were
performed using SAS software (version 9.0), with
comparisons made using the LSD test at a 5% significance
level.

Results and Discussion

The findings revealed significant improvements in
germination and seedling performance across all measured
parameters:

Germination Metrics: Treatments combining
macronutrients, micronutrients, humic acid, and Gibberellic
acid achieved the highest germination percentage (97%) and
vigor index (13.87). This improvement is attributed to the
optimized availability of nutrients and hormonal regulators,
which play a critical role in metabolic activation and energy
mobilization during germination.

Iranian Journal of Seed Science and Technology

Root and Shoot Development: Enhanced root (10.16 cm)
and shoot lengths were observed in the same treatment. The
increase in root length facilitates better water and nutrient
absorption, while longer shoots indicate robust above-
ground development, critical for early photosynthetic
efficiency. These results demonstrate the synergistic effects
of micronutrients and growth stimulants in promoting
balanced growth.

Seedling Dry Weight: The highest dry weights for both roots
and shoots were observed in treatments combining
micronutrients and humic acid. The increased dry mass
reflects stronger resource allocation, efficient nutrient
uptake, and improved carbohydrate synthesis during
seedling establishment.

Seedling Establishment: In greenhouse trials, treatments
with micronutrients, Gibberellic acid, and kaolin showed the
highest seedling establishment rate (95%), suggesting these
combinations enhance both the survival and adaptability of
seedlings under variable environmental conditions.

The addition of micronutrients to seed coatings improves
essential enzymatic processes for seed metabolism,
including amylase activity, which facilitates the breakdown
of starch into simple sugars for energy production.
Furthermore, humic acid enhances microbial activity in the
rhizosphere, creating an optimal environment for root
development. Gibberellic acid also regulates hormonal
pathways associated with cell division and elongation,
ensuring synchronized and uniform growth.

Although some treatments temporarily delayed germination
due to the coating thickness acting as a physical barrier, this
effect was compensated by improved seedling vigor and
quality in later stages. These findings suggest that seed
coating not only meets the immediate needs for germination
but also lays the groundwork for long-term plant health and
productivity.

The results highlight the importance of integrated seed
coating formulations in  optimizing germination
performance and growth. The simultanecous use of
macronutrients, micronutrients, and growth stimulants
creates a multifunctional coating that addresses the diverse
physiological and metabolic needs of seeds. Such
formulations have the potential to revolutionize seed
technology by providing targeted and sustainable solutions
to enhance crop production.

Conclusion

The study highlights the significant potential of seed
coatings enriched with micronutrients, growth regulators,
and stimulants in improving the germination and early
growth of sugar beet seeds. The combination of
macronutrients, micronutrients, humic acid, and Gibberellic
acid proved to be the most effective treatment, promoting
superior germination rates, seedling vigor, and field
establishment. Further research is recommended to evaluate
the long-term impacts of these treatments on yield
performance and resistance to environmental stresses in
field conditions.
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Tablel- Seed coating treatments.

Treatment
Aals
1
Control
Al
2 g
Fe
3 03970
N
4 O 5o
Mo
5 o
Mn
6 5]
Zn
7 o
Cu
xy
8 .
Co
9 r=
K
o
10 il
Chitosan
1 A
Kaolin
12 55 polet 5 S polis
Micro elements + Macro elements
13 j.i.ﬁ + ¢<._.n‘,,_.»4._..~l + S8
Kaolin + Humic acid +Mn
14 Sl S o + ECn gl
Humic acid + Gibberellic acid
15 S grdenl + 5 S olie
Micro elements + Humic acid
16 ol &S o+ 5,50 olis
Micro elements + Gibberellic acid
17 Al S o + 5 S olis
Macro elements + Gibberellic acid
18 o skl + 5 S olie
Macro elements + Humic acid
19 oo gl + 3 S polie+ 5 S olie
Macro elements + Micro elements + Humic acid
20 dod S o+ 5,850 polie + 5 Sl juole
Macro elements + Micro elements + Gibberellic acid
2 ol S o+ gl 4 5 S olie+ 5 S ol

Macro elements +Micro elemen+ Humic acid + Gibberellic acid
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Continued Table 1 V Jgd aals|
Treatment
29 S + Aol S o + s padel + 5 So olis
Micro elements + Humic acid + Gibberellic acid +Kaolin
93 S+ el S o+ Snpadal + 5 Sbe ole
Macro elements + Humic acid + Gibberellic acid +Kaolin
24 O3S + el & o + 6Sn gl + 5 Sn polie
Micro elements + Humic acid + Gibberellic acid +Chitosan
’s O3S + 15+ dal &S oo+ $SCn gl + 5 S jolic
Micro elements + Humic acid + Gibberellic acid +Kaolin+Chitosan
26 O35S + 515+ Aol & oo+ $SCn gl + 5 S olie
Macro elements + Humic acid + Gibberellic acid +Kaolin+Chitosan
97 A+ Al S o + ESn gadal + 5 Sl olie + 5 S ols
Micro elements + Macro elements + Humic acid + Gibberellic acid +Kaolin
28 O35S+ ol & o + S gl + 5 Sl Sole
Macro elements + Humic acid + Gibberellic acid +Chitosan
29 O3 55 4 Aol &S oo + En gl 4+ 5 Sl olie + 5 Ko jolie
Micro elements + Macro elements + Humic acid + Gibberellic acid +Chitosan
30 05525+ 5 M+ el &S ot o g bt 5 Sl oot 5 S jolis
Micro elements + Macro elements + Humic acid + Gibberellic acid +Kaolin+Chitosan
B yiier 50 p S S a3l ralie oy kg AT 3 55 eslinel 35 ge 3lse Al -Y J gl
Table2- Concentration of materials used in the seed coating process, amounts per kg of beet seed.
shgs bl
Seed type Materials Concentration
(QAT S g) ;,.AT 9
Fe (Fe2(S04)3)
(umd owy)w 9
Cu (CuS04)
(35 O s) 555 9
Micro elements (g) (8 M go) 55e 16
Mn (MnSOs)
(043 30 Ll 50) O 5 4
Mo (MoS2)
(SIS W gu) SIS 4
5 e Co (CoS0O4)
(pgw ol ol 25) O3 20
Sugar beet _ (= O 25
)55k pobs N ((NH4)(NO3))
Macro elements (9) (el S )iy 20
K(K2504)
(05 ko) o 050550 S 12
Hormones (mg) Gibberellic acid '
(¢5) K gr o 1o
Humic acid (g) (C9HINO6)
(b 8 ) 0552
(S5 1aS e y £ o) 3 0.45
Growth stimulants Chitosan (mg) (C6H11INO4)
5 S5
Kaolin (g) 20
(Al203.2Si02.2H20)
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Gladaslaw s oS WKk Gyl d e 2 tol
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Table 3- Some physical and chemical characteristics of the soil used in the experiment.

S plat oy

Sl 2al o ey o s oo A . G g i 5m) (S AU Sy lota Sl gt
Soil trxture sand (%) Silt (%) Clay (%) Sat“ra“gps‘fi[“”tage Electrical conductivity (dSm-1)  Soil pH
Loam clay 28.94 34.56 35.5 60.13 0.375 7.8

«(Hussain, 1989) ¢S_ = 0T o 5 «(Anderson, 1973
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Table 4- Results of analysis of variance the effect of different seed coating treatments on germination percentage,
root length, germination rate coefficient and daily germination rate in the laboratory

Ol et pilie @337 4o Sl L) arady; dsb ardla ;b Sl Lo e Wl S8l S e
Source of variation df Germination percentage  Root length Shoot length CVG DGS
Lo
o 29 126.93" 14.86* 3.86" 0.000061* 0.000168"
treatment
<
)_’g . 3 62.96™ 3.74™ 0.28™ 0.000319™ 0.000051"
Replication
2T sl
e 90 51.944 1.58 0.52 0.000026 0.000058
Error
G S
S e 9.61 17.73 12.93 2.82 11.36
CV (%)

..w,;oJwtcb.«):&)b@“,g,l:@e.mv;;A{ea}ns
ns and *: Not-significant and significant at 5% probability levels, respectively.

S IT o e Bl $SCist 035 ety ) ST 035 1 s 03,5l gy Caltien (slasless 31 (Solas o S3e) il sl 4 5 el =0 J g
WBasleT s 5 apalS a Jsb el

Table 5- Results of analysis of variance (mean squares) the effect of different treatments of seed coverage on root dry
weight, shoot dry weight, allometric coefficient, longitudinal index of seedling vigor in the laboratory.

Dl s 33T ey iy, S5 055 il oS 055 S e dT s o S an b sl
Source of variation df Ridicule dry weight  Plumule dry weight  Allometri coefficient  Seedling vigor index
L
o 29 0.000033" 0.000232" 0.1752™ 16.96"
treatment
<
)-)g . 3 0.000000041" 0.000000596" 0.03506M™ 6.63"
Replication
2T (sl
e 90 3431 0.000037 0.0117 2.65
Error
O ks
ha 19.19 11.44 20.16 18.24
CV (%)

..\.ajzbleéw);éjzszjl;@ut»%;ga:s}ns
ns and *: Not-significant and significant at 5% probability levels, respectively.
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Table 6- Results of analysis of variance (mean squares) the effect of different treatments of seed coverage on plant
establishment percentage, root length, stem length, root dry weight, shoot dry weight in the greenhouse

Sl gl Ty SR ity b bl b IS0l sl b
Sou'rcg of df Establishment Root length Shoot length Rldlcgle dry Plumgle dry
variation percentage weight weight
LS
o 29 551.724"™S 0.307™ 0.099™ 0.0072* 0.0097*
treatment
<
)_,Q . 3 520 0.273" 0.118" 0.0020" 0.0004"s
Replication
2T sl
e 90 393.33 0.356 0.0815 0.0042 0.0039
Error
CH N N
e 177 13.73 17.94 18.99 11.85
CV (%)

.M)}adl&‘éod)}&)‘}@”}&)‘)&#tdﬁ%ﬁQ%’vﬁ)ns

ns and *: Not-significant and significant at 5% probability levels, respectively.
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Table 7 - Results of analysis of variance (mean squares) the effect of different treatments of seed coverage on allometric
coefficient, longitudinal index of seedling vigor and seedling emergence rate in the greenhouse

Sl et e 5T a o ST o g baralS ) peb o
Source of variatiom df Allometri coefficient Seedling vigor index FER
b
s 29 0.0064" 0.928" 0.704ns
treatment
| <
’ ’g’ _ 3 0.0062" 0.663"™ 0.667"
Replication
ST glas
TR 90 0.0066 0.689 0.502
Error
T 19.17 18.66 17.73
(/)CV ' . .

..v,:oJwtcb.«):&)b@“,g,l:@e.mv;;A{e:e}ns

ns and *: Not-significant and significant at 5% probability levels, respectively
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Table 8- Comparison of the mean effect of seed cover treatments on germination indices in the laboratory

Sl 0385 Jaid g slasles (1) 53915 oy rosl) azrads; d b (Gale) il Jsb (0.5 apaiy, &8ss 035 (0.5 araila o 055
Seed coating treatments (%) Germination percentage  Ridicule length (cm) Plumule length (cm) Ridicule dry weight (g) (g) Plumule dry weight
Los
W 89.00a-d 8.78a-d 4.12mn 0.0132bcd 0.0387f-i
Treatments(1)
(M)l
85.00b-e 7.55de 6.22a- 0.0110def 0.0480b-e
Treatments(2)
)l
92.00abc 8.61a-d 5.92c-g 0.0140abc 0.0470b-f
Treatments(3)
(F) e
78.00ef 8.30bcd 6.80a-d 0.0115cde 0.0552ab
Treatments(4)
0),los
90.00a-d 5.22f 5.88d-h 0.0087fg 0.0415e-h
Treatments(5)
(9)los
83.00cde 9.59abc 6.95ab 0.0150ab 0.0582a
Treatments(6)
V),los
80.00def 9.74ab 7.25a 0.0162a 0.0577a
Treatments(7)
M) e
80.00def 9.52abc 6.31a-e 0.0132bcd 0.0507a-d
Treatments(8)
Q),ls .
70.00f 8.66a-d 5.77e-i 0.0110def 0.0462c-f
Treatments(9)
O )l . . .
. 94.00ab 9.05a-d 5.24f-j 0.0020i 0.0317i
Treatments(10)
OVl .
- 85.00b-e 8.28bcd 3.74n 0.0110def 0.0322i
Treatments(11)
Ol . .
. 89.00a-d 8.89%a-d 5.59-i 0.0102efg 0.0345hi
Treatments(12)
Ol . .
. 93.00abc 3.099 4.48j-n 0.0057h 0.0370ghi
Treatments(13)
(V) les
. 90.00a-d 8.07bcd 6.94abc 0.0110def 0.0432c-g
Treatments(14)
(10),les .
. 89.00a-d 9.10a-d 5.15f- 0.0117cde 0.0355ghi
Treatments(15)
(9) s
- 89.00abcd 8.83a-d 6.11b-f 0.0120cde 0.0417e-h
Treatments(16)
OV) )l . .
. 90.00a-d 9.08a-d 5.42e-j 0.0122cde 0.0365ghi
Treatments(17)
OA) b .
. 90.00a-d 8.81a-d 5.70e-i 0.0120cde 0.0425d-h
Treatments(18)
08l
. 80.00def 9.55abc 7.15a 0.0117cde 0.0515abc
Treatments(19)
(¥ ),les . .
- 92.00abc 9.03a-d 4.84i-m 0.0122cde 0.0357ghi
Treatments(20)
(V) les .
- 97.00a 10.16a 4.15Imn 0.0117cde 0.0317i
Treatments(21)
(YY) les )
- 86.00b-e 7.87cde 5.48e-j 0.0097efg 0.0422d-h
Treatments(22)
() )l . .
- 92.00abc 8.39%bcd 5.69-i 0.0102efg 0.0388f-i
Treatments(23)
(YF) )l .
- 83.00cde 8.70a-d 4.28k-n 0.0122cde 0.0325i
Treatments(24)
(Y0) )l .
. 89.00a-d 3.169 3.64n 0.0057h 0.0322i
Treatments(25)
(Y9) jlas
o 90.00a-d 4.56fg 5.95b-g 0.0082gh 0.0417e-h
Treatments(26)
(V) les .
- 91.00abc 6.21ef 4.89h-m 0.0115cde 0.0355ghi
Treatments(27)
(YA) o5 .
- 90.00a-d 9.43abc 5.56e-i 0.0115cde 0.0422d-h
Treatments(28)
(Y4),les .
- 83.00cde 5.42f 5.04g-m 0.0085fg 0.0400e-i
Treatments(29)
(Fe),les .
86.00b-e 8.75f 5.44e-j 0.0077gh 0.0440c-g
Treatments(30)

51 o 53 D i a3 (605 e L3Ot (S 2k 3 6115 sla SOl
The means with a common letter do not have a significant difference at the level of 5% probability.
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Table 9- Comparison of the mean effect of seed cover treatments on germination indices in the laboratory

2 03,8 s i g slasled ST b ealE b s el Sl Lo 2 (V/555) 4133, G500 e
Seed coating treatments Allometri coefficient Seed vigor index CVG (1/day) DGS
s 0.65b 11.46b-e 0.2100bc 0.0775def
Treatments(1)
Ms 0.49bc 11.76a-e 0.2100bc 0.0850b-e
Treatments(2)
")l
0.56hc 13.33abc 0.2050cde 0.0750ef
Treatments(3)
(F))los
0.64hc 11.18cde 0.2125ab 0.0925ab
Treatments(4)
O),bos
0.42bc 10.05ef 0.2075hcd 0.0775def
Treatments(5)
) ks
0.27bc 13.83a 0.2075hcd 0.0875bcd
Treatments(6)
Ws 0.40bc 13.55ab 0.2050cde 0.0875bcd
Treatments(7)
W))les
0.26bc 12.64a-d 0.2100bc 0.0875bcd
Treatments(8)
(COpIY
0.51bc 10.03ef 0.2075hcd 0.1025a
Treatments(9)
O)ls
- 0.22bc 13.39abc 0.2025de 0.0750ef
Treatments(10)
OV, ks
- 0.47hc 10.32ef 0.2100bc 0.0825b-e
Treatments(11)
(OY),ls
j 0.36hc 13.11abc 0.2050cde 0.0800c-f
Treatments(12)
(O, les
j 0.16¢ 7.05gh 0.2025de 0.0750ef
Treatments(13)
V)l
- 0.48bc 13.42abc 0.2075bcd 0.0775def
Treatments(14)
(o)l
- 1.28a 12.69a-d 0.2100bc 0.0800c-f
Treatments(15)
(9l
- 0.43bc 13.29abc 0.2075hcd 0.0825b-e
Treatments(16)
V) ks
; 0.52bc 13.06a-d 0.2100bc 0.0775def
Treatments(17)
OA) by
i 0.27hc 13.08abc 0.2075bcd 0.0775def
Treatments(18)
(0l
j 0.29bc 13.37abc 0.2000e 0.0900bc
Treatments(19)
(Y ) ks
- 0.29bc 12.74a-d 0.2100bc 0.0750ef
Treatments(20)
Y\l
- 0.40bc 13.87a 0.2100bc 0.0700f
Treatments(21)
(YY)l
- 0.66b 11.34b-e 0.2100bc 0.0825b-e
Treatments(22)
(Y¥) s
; 0.38hc 12.95a-d 0.2050cde 0.0775def
Treatments(23)
(YF) b
i 0.47b 10.77def 0.2125ab 0.0825b-e
Treatments(24)
(Y0) )l
j 0.19bc 6.02h 0.2125ab 0.0775def
Treatments(25)
(Y9) sles
o 0.39bc 9.52¢f 0.2125ab 0.0775def
Treatments(26)
(V) les
- 0.40bc 10.16ef 0.2100bc 0.0775def
Treatments(27)
(YA) b
- 0.47bc 13.42abc 0.2100bc 0.0775def
Treatments(28)
Y4),ls
N 0.35hc 8.68fg 0.2000e 0.0825b-e
Treatments(29)
) sles
o 0.32bc 9.61ef 0.2175a 0.0800c-f
Treatments(30)

P o 53 0 Jlozml alan 3 (513 gre Bk (S ke U3 (1l sla e
The means with a common letter do not have a significant difference at the level of 5% probability.

Iranian Journal of Seed Science and Technology Ol ok 65 5 psle 4,2
Vol.: 13, No.: 4, Winter 2024 VP Ols ) oF oslad MY A




fo u‘)&»ﬁ: 5 Gtas

LS s S3aler sl et li  od by sl i S0ke awglie =)+ Jsd
Table 10 - Comparison of the average effect of seed cover treatments on germination indices in the greenhouse

S 035 s iy e sles (1) 6 31 ) il Aoy (Gale) ayads; J b (o bl 4zl J b (6.8 aasy, &as 055 (05 araila o 055
Seed coating treatments Establishment percentage (%) Ridicule length (cm) Plumule length(cm) Ridicule dry weight (g) Plumule dry weight (g)
s 70.00a-e 2.70abc 0.80bcd 0.0570b 0.2602a-e
Treatments(1)
()les
85.00abc 2.52abc 1.12abc 0.0470b 0.2485b-f
Treatments(2)
)l
95.00a 2.50abc 0.87bcd 0.0350b 0.2062d-g
Treatments(3)
(F))los
85.00abc 2.62abc 1.00a-d 0.0755b 0.3045ab
Treatments(4)
©)bos
80.00a-d 2.75abc 0.92a-d 0.0432b 0.2327b-g
Treatments(5)
) les
65.00b-e 2.62abc 0.87bcd 0.0497b 0.2000d-g
Treatments(6)
V) les
80.00a-d 3.05ab 1.12abc 0.2642a 0.3002abc
Treatments(7)
W))les
65.00b-e 2.25¢c 0.82bcd 0.0345b 0.1802a-d
Treatments(8)
(COpING
85.00abc 2.87abc 0.87bcd 0.0617b 0.2807a-cd
Treatments(9)
Ol
80.00a-d 2.55abc 0.82bcd 0.0460b 0.2365b-g
Treatments(10)
OV, ls
- 85.00abc 2.37bc 0.95a-d 0.0465b 0.1840efg
Treatments(11)
(OY),ls
j 60.00cde 2.32bc 0.60d 0.0477b 0.2245b-g
Treatments(12)
(O, les
i 70.00a-e 3.25a 0.80bcd 0.0670b 0.3015abc
Treatments(13)
(V) les
75.00a-¢ 2.57abc 1.10abc 0.1020b 0.2022d-g
Treatments(14)
(Vo) )les
90.00ab 2.80abc 0.92a-d 0.0570b 0.2037d-g
Treatments(15)
(\#) ks
80.00a-d 3.10ab 0.72cd 0.0557b 0.2532b-f
Treatments(16)
V) ks
i 80.00a-d 3.00abc 0.92a-d 0.0382b 0.2145¢-g
Treatments(17)
OA) b
i 75.00a-e 2.62abc 0.87bcd 0.0442b 0.1785efg
Treatments(18)
(0l
i 90.00ab 2.62abc 0.62d 0.0410b 0.3012abc
Treatments(19)
(Y ks
- 80.00a-d 3.25a 0.75cd 0.0567b 0.3455a
Treatments(20)
Y\l
- 55.00de 2.75abc 0.87bcd 0.0507b 0.1735efg
Treatments(21)
(YY), ks
) 95.00a 2.75abc 1.05abc 0.0452b 0.3005abc
Treatments(22)
(Y¥) s
i 60.00cde 2.25¢c 0.92a-d 0.0370b 0.2240b-g
Treatments(23)
(YF) s
i 80.00a-d 3.00abc 1.00a-d 0.0490b 0.2180b-g
Treatments(24)
(Y0) s
i 50.00e 2.62abc 0.85bcd 0.0625b 0.1907efg
Treatments(25)
(Y9),les
- 70.00a-e 2.67abc 0.85bcd 0.0642b 0.2580a-e
Treatments(26)
(YV),les
- 60.00cde 2.50abc 1.17ab 0.0390b 0.1542g
Treatments(27)
(YA) )l
- 65.00b-e 2.87abc 1.05abc 0.1162b 0.1867efg
Treatments(28)
(Y4),les
i 75.00a-¢ 2.25¢c 0.87bcd 0.0380b 0.1685fg
Treatments(29)
) sles
65.00b-e 2.92abc 1.32a 0.0532b 0.2397b-g
Treatments(30)

P o 53 8 Jlozl alan 3 (615 gre Bk (S ke U3 (1l sla e
The means with a common letter do not have a significant difference at the level of 5% probability.
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Table 11 - Comparison of the average effect of seed cover treatments on germination indices in the greenhouse

038 s i slasles N e oy sk e als G5)) bapalE ) 54 2o
Seed coating treatments Allometri coefficient Seed vigor index FER(day)
ited 0.2000a-d 2.42b-f 2.5000a-e
Treatments(1)
Wited 0.1167d 3.09a-d 3.0375abc
Treatments(2)
)l
0.1895a-d 3.22abc 3.3925a
Treatments(3)
(F) s
0.2120a-d 3.05a-¢ 3.0350abc
Treatments(4)
©),bos
0.1815a-d 3.03a-¢ 2.8575a-d
Treatments(5)
#))les
0.1622bcd 2.15¢c-f 2.3200b-e
Treatments(6)
V) los
0.2102a-d 3.26abc 2.8575a-d
Treatments(7)
W))les
o 0.1497cd 2.02def 2.3225b-e
Treatments(8)
(CopIG
0.2332abc 3.20abc 3.0350abc
Treatments(9)
O ))les
i 0.1600bcd 2.65a-f 2.8575a-d
Treatments(10)
OVl
- 0.1815a-d 2.43a-f 3.0350abc
Treatments(11)
(OY),ls
) 0.1770a-d 2.32b-f 2.1425cde
Treatments(12)
(Ol
- 0.2172a-d 2.85a-f 2.5000a-e
Treatments(13)
(VF)sles
o 0.1682bcd 2.74a-f 2.6775a-¢
Treatments(14)
Vo)l
- 0.1767a-d 3.32ab 3.2125ab
Treatments(15)
(\#),ls
- 0.1572bcd 3.11la-d 2.8575a-d
Treatments(16)
(W)l
- 0.1127d 3.09a-d 2.8575a-d
Treatments(17)
OA) s
j 0.2660ab 2.60a-f 2.6775a-e
Treatments(18)
(02, les
- 0.1415cd 2.90a-f 3.2125ab
Treatments(19)
(Y ks
o 0.1680bcd 3.39abc 2.8575a-d
Treatments(20)
(V) les
o 0.2232a-d 1.97def 1.9625de
Treatments(21)
(YY)l
- 0.1542bcd 3.63a 3.3925a
Treatments(22)
(Y¥) s
- 0.1690a-d 1.90ef 2.1400cde
Treatments(23)
(YF) s
- 0.1877a-d 3.10a-d 2.8550a-d
Treatments(24)
(Y0) s
) 0.2832a 1.84f 1.7850e
Treatments(25)
(Y9) sles
o 0.1825a-d 2.46a-f 2.5000a-¢
Treatments(26)
YY), s
),z 0.1427cd 2.19b-f 2.1425cde
Treatments(27)
(YA) )l
) 0.2527abc 2.56a-f 2.3225b-¢e
Treatments(28)
Y4l
O 0.1542bcd 2.32b-f 2.6775a-e
Treatments(29)
) s
et 0.1835a-d 2.76a-f 2.3200b-e
Treatments(30)

P o 53 8 Jlozl alan 3 (615 gre Bk (S ke U3 (1l sla e
The means with a common letter do not have a significant difference at the level of 5% probability.
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