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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.

Root and Shoot Development: Enhanced root (10.16 cm)
and shoot lengths were observed in the same treatment. The
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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 simultaneous 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
Jald
1
Control
AT
2 g
Fe
3 Ois s
N
4 Odd 5o
Mo
5 e
Mn
6 S
Zn
7 o
Cu
kg
8 -
Co
9 r=
K
o
10 =il
Chitosan
. 5[5
1 S _
Kaolin
12 55 polie+ 5 S lis
Micro elements + Macro elements
3 et Sesidt g8
Kaolin + Humic acid +Mn
14 Lol & oo + Cn go ol
Humic acid + Gibberellic acid
15 ESon skl + 5 S olis
Micro elements + Humic acid
16 Aol S o 4 5 S olie
Micro elements + Gibberellic acid
17 Aol S o+ 5 S polis
Macro elements + Gibberellic acid
18 ESonsopidonl + 5 Sl olie
Macro elements + Humic acid
19 gl + 5 S polis+ 5 S obe
Macro elements + Micro elements + Humic acid
20 Al S ot 5 Sn ol 5 S olis
Macro elements + Micro elements + Gibberellic acid
21 ol S o+ s bl + 5 S oo+ 5 S b olie

Macro elements +Micro elemen+ Humic acid + Gibberellic acid
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Continued Table 1 Y Jgdde 4ls|
Treatment
29 SIS+ Aol S oo + $SCn gpdel + 5 S jolie
Micro elements + Humic acid + Gibberellic acid +Kaolin
23 G+ el S o+ Sl + 5 S s
Macro elements + Humic acid + Gibberellic acid +Kaolin
24 558+ dd &S o + Sl + 5 Koo polis
Micro elements + Humic acid + Gibberellic acid +Chitosan
- Ol S + #1574 ol &S o + SCn gl + 5 S jolie
Micro elements + Humic acid + Gibberellic acid +Kaolin+Chitosan
26 O3S + JHE 4 el S o+ S gt + 5 S jslis
Macro elements + Humic acid + Gibberellic acid +Kaolin+Chitosan
27 S+ el S oo + $Sn gl + 5 S oo + 5 S jolie
Micro elements + Macro elements + Humic acid + Gibberellic acid +Kaolin
28 OIS+ sl &S o+ 6o gl + 5 STl oo
Macro elements + Humic acid + Gibberellic acid +Chitosan
29 015587+ sl &S o+ $Sn gl + 5 ST jolis + 5 oo ol
Micro elements + Macro elements + Humic acid + Gibberellic acid +Chitosan
30 015 557+ 55 IS o) S o S g bt 5 S s polist 5, i
Micro elements + Macro elements + Humic acid + Gibberellic acid +Kaolin+Chitosan
.m)%);ef%ﬁdu@ﬁguﬂ,Jw:.;ﬁ,\;,_TJ;,; oslizul 3 40 3150 Clale - Jgo
Table2- Concentration of materials used in the seed coating process, amounts per kg of beet seed.
ob & Ll
Seed type Materials Concentration
(T Sl gu) T 9
Fe (Fe2(SO4)3)
(e Sl 50) pr 9
Cu (CuS04)
(3, W sw) 535
_ 9
(5 550 polie Zn (ZnS04)
Micro elements (g) (8 Sl o) 580 16
Mn (MnSOs)
(Oud 3o el ) O 50 4
Mo (MoS2)
(IS il ) IS A
0 i Co (CoS04)
(p g5 90T ol 123 ) O 2
Sugar beet _ psse) SR ) Qo 25
(5 55l pote N ((NH4)(NO3))
Macro elements () (e, S gy 20
K(K2S04)
(05 o) o 05n5 0 o S 12
Hormones (mg) Gibberellic acid '
(05 &Ko g0 o 12
Humic acid (g) (C9HINOG)
(0,5 ) 01552
oty SIS y 07 o) 5 0.45
Growth stimulants Chitosan (mg) (C6H11NO4)
5 S5
Kaolin (g) 20
(AI203.2Si02.2H20)
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Table 3- Some physical and chemical characteristics of the soil used in the experiment.

S Lty

Sl 23l NEEE s Chw do s o A3 ] G i ismed) (S8 AUyl S ag el
Soil trxture sand (%) Silt (%) Clay (%) Sat“ra“g?s%eiice”tage Electrical conductivity (dSm-1)  Soil pH
Loam clay 28.94 34.56 35.5 60.13 0.375 7.8

«(Hussain, 1989) ¢S_ s T —— 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

Sl e T 4y Sl Ao ey, db bl dsb Sl Lol s S8l S e
Source of variation df Germination percentage  Root length Shoot length CVG DGS
L
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
2ol T gl
e 90 51.944 1.58 0.52 0.000026 0.000058
Error
O kS i
s 9.61 17.73 12.93 2.82 11.36
CV (%)

.M}JﬁJb‘ch.ﬂjséj‘bfﬁjéj‘bgmedﬁ%‘jm.%i}ns
ns and *: Not-significant and significant at 5% probability levels, respectively.
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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.

S i ol 5T 4 gty S 05 il oSis 05 S el s 6 el e Jib sl
Source of variation df Ridicule dry weight  Plumule dry weight  Allometri coefficient  Seedling vigor index
Loy
o 29 0.000033" 0.000232" 0.1752™ 16.96"
treatment
<
’_’g . 3 0.000000041" 0.000000596" 0.03506"™ 6.63"
Replication
5T ol
e 90 3.431 0.000037 0.0117 2.65
Error
Ol ks o
D 19.19 11.44 20.16 18.24
CV (%)

..x.‘a):bJlaza-lcl:.ﬂ):bg)bgznjdjbgznr.k—%jqv:-}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 et e 05T 4y o )"5,;”‘ o arais, J b e J b bw) oo T S 0
Sou_rcg of df Establishment Root length Shoot length RIdICl:Ile dry PlumL_JIe dry
variation percentage weight weight
Ls
o 29 551.724"™S 0.307™ 0.099™ 0.0072* 0.0097*
treatment
<
)_’g . 3 520m 0.273" 0.118m™ 0.0020" 0.0004"s
Replication
2T (gl
TETe 90 393.33 0.356 0.0815 0.0042 0.0039
Error
Ol oS o 2
S 17.7 13.73 17.94 18.99 11.85
CV (%)

.A..aj;bJk}lcl:.»‘):é)b@m}éjbgmev\;%jg#)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

Ol s 3T s S T b ealS Jsb s as L bl ) yeb Co u
Source of variatiom df Allometri coefficient Seedling vigor index FER
L
o 29 0.0064™ 0.928" 0.704"S
treatment
<
)_’g . 3 0.0062"™ 0.663"™ 0.667"
Replication
LT sl
e 90 0.0066 0.689 0.502
Error
T 19.17 18.66 17.73
(/HCV ' ' '

.M}JbJb‘ch.ﬂ)JéJ‘bﬂ}é_}‘b@M?u\;%‘j@*}ns

ns and *: Not-significant and significant at 5% probability levels, respectively

Slisle ;T 5 Olasis H> Mahdavi (2014) .l oo 2531
Loy (a3 iy 4 38 318 B i oy 535 2 055
eI s K e ) AL Sl
(381 Ao 53 5 s e 3 ey Lol Ay S s Sla s ST
Sy 5 Lk L8 suktir aomalS by 5 OB G 53 2SS
okl o Sy dalh 5 plsas Glaydy 4 S oS s 2
o laydy gialse Al d ) e k4l ) anal 5o g

jbouaiﬂ)\sqj_wt&wﬂjﬁ%ﬂbﬂ}}é

Iranian Journal of Seed Science and Technology

od 03 e 0o 5 ity laslas Sl S dlesl

Sl Ab ) 5 38l I 5 S g ST
BB (sla ) 4 S By 0l i Hled Sy d S ol
slgi Kirkland & Johnson (2000) .ai (aals) i i s
Liizan 535 plil s 2o Ed gy CBISTS1 S 4SS
J3 Oed 358 (o s (G381 Ao 53 1Bl Ll )
S 5 S elinul Lo b g ol 6l aekiS 1015

J%m:ﬁk&%ﬂjbju\ﬁﬁ@uijd\f)ééﬂfw

Ol 5k 55l8 5 p ke 4 45

Vol.: 13, No.: 4, Winter 2024

VEOF Olins s F ol Y Ul



ju\&)dhd{fu}uawﬁhjL&Mﬂ)ﬂ@b)k@:wﬁﬁitwjj Y

Slolesd )3 axads )z P 52 ;b Eel 503 S Jas arady,
RGOV PNT RS %

abu).i\e;wui”d\,;&g!&bq@!}iqrj‘ﬁ
b 3 Ao B3 5 0,8 oa 513 s (S0 pedis g 4
Copeland & Mcdonald, ) & ,8 )l 5 6534 | s> amal S
FENF s 53 258 o O 5 oo 5] (2008
Slio o )3 il Bl amalS HLastl 55 0dd 03,1 S 4 ol
51 S (Saadat & Ehteshami, 2015) Cw | ol Ol o 5
Ay SRl Sl 5 Sy s ull G
3348 Culoas iyl 8 (Cakmak, 2008) &l datu
Rl oS ez a0 50550 Sl (55 i ) i
ol a4 (ol Ly (Cakmak, 2008) L L o
ddy Il ) s ) sl Lol jen 5y S|
ol o d iy g A il

4 e 780 5 e sl 14T 0dlh Ol (i 3
(Yadegari, 2013) & 5,5 a sy Jsb 53 @by gre ol )
e Slae 5T Sz 5,1 05,8 Ol 4y 7K paie (oman
JL{@J&&“—EJ—%LGU*MJ;&MP—“}:J.
Q) 5 g 53 (Slockos 25 A s, oS o o
LlsolE i, il ams js 5 Al Hlle 3 S e |
by Sl J—ol> laamal 45, (Reuter et al., 1988)
35 0 S g8 O3 S obe BIE LIBIL I Aty
s Rahman et al. (2012) .(White & Broadley, 2009)
5 el 4 45 Ws S 5,058 Farooq et al. (2011)
adol ) 35 Zob (B) i w5 (23 Adisy
i 8 G0 Ol 5 OT s &8 35 0 o el
Sty b g e b 5 b O |y b (a5 (B)
.(Mouhtaridou et al., 2004)

350 5 Cl 4 di5 5 Lame Julge 5B o oS 0055
il s Slas 5 Sz G055 il Pl o (145 0l 50
Sdia sy —ole b, sles (Darzi et al., 2009) 555 .
Sol> o pansS jolis 4 8155 SV puame L4 Gl S
33 St (0SS 5335 Esl 5 ol TS il

(Faroog et al., 2012) s 4 s 415 sde 31 30 (55l Sl 55

Iranian Journal of Seed Science and Technology

Cola b sbe sl Yl sl o 5T sl s
Gt w5 oS g5 b 5T A5 5 baputis
13 oslial 5 g0 ils glaast 5l 5l g0 JUisl ) oS Il
Wled & 5 jadler dwys S lplcmse 3,8 o
U ds 05 5, iby (Saadat & Ehteshami, 2015)
Pl g3 50 cpl S5 03108 G 5l | s 53 (51 e
Sl s sl dys o i leT 53 457 sl el
5 P+ ol S o+ St g+ 5 S ol s
Lo od A g 53 dae ) polie . Cunlon 5 059 525 sled
S amealS gl a5 duled o byl (o)) 5 Comal
oo Sl ol ) Ol ) B el s 3 o b
O s 3 58 S o5 (S 5 3150 Jos S 55
st I8 Iy i et e 353 55k 4 e DS
(S8l 2 0T 56 s 4 oSeapatl it e 1S
Sl OT Ggms g s Sl 5 olS Uy Ol
33 EKn gapderl 3l o3lizwl Jl>= ;2 4 .(Ouni et al, 2014)
S35 5 bt s ST B 5 s o o (AR 5
I S o el gl 5 s e 3N e 3 5
(Olk etal., 2007) 3 54 oo 45:8lS il 550 5
s gla et s o 5 e 5 o8l (S Sl e e
3515 e oS L (3§ (Somen S5
b g WSedils, 554l e e (Hamidi et al., 2005)
3 e i &l gy S0l Lo ste Sl il 35, G54 s
Gl Lo 3 S Ky Lt ls (pl 5 Sl G54l oo
R G g P e Y N e I PR R | N C RV Ay
elril 1y 38 5 355 baydy o AB L ST &5, S5l
($)8 = Co w5 (Pasandideh et al., 2014) was
Scottetal., ) Aab oo b, 554l Ll 5 S adein
OLLE b ,db 035 Jls i dp 514 ol s 5,05 (1984
93 5wl b OLLE S Eal s il p b
(SCOtt,1998) o ul ol G341 53 b Eel syl
ok A b e Olalllas L AbdulRahmani et al., (2009)
IRl el s a) i b pd sled i oS A2l Oy
Ui g Sge sl a4 050 o Sl Do s e

ToA Sl S gl S Olge 4 5d SIbI s e

Ol oy 655L8 5 pske 4 50

Vol.: 13, No.: 4, Winter 2024

\Fey QL’ZM.A) Ad a)\.a.i QY ..\.1:-



FY O, en 5 (o

Wbl 55 S5eler Sl patl sl b lasled 31 oS0k amlis A Jger
Table 8- Comparison of the mean effect of seed cover treatments on germination indices in the laboratory

S 0s S ki g leles (1) 55391 3 Aoy (o) arads; d b (ol agraile J b (0.5 aray, oo 055 (05 arail S 055
Seed coating treatments (%) Germination percentage  Ridicule length (cm) Plumule length (cm) Ridicule dry weight (g) (9) Plumule dry weight
Los
Mt 89.00a-d 8.78a-d 4.12mn 0.0132bcd 0.0387f-i
Treatments(1)
()kes
85.00b-e 7.55de 6.22a-e 0.0110def 0.0480b-e
Treatments(2)
)5 les
92.00abc 8.61a-d 5.92c-g 0.0140abc 0.0470b-f
Treatments(3)
(F) s
78.00ef 8.30bcd 6.80a-d 0.0115cde 0.0552ab
Treatments(4)
©) os
90.00a-d 5.22f 5.88d-h 0.0087fg 0.0415e-h
Treatments(5)
) \os
83.00cde 9.59abc 6.95ab 0.0150ab 0.0582a
Treatments(6)
V)lass
80.00def 9.74ab 7.25a 0.0162a 0.0577a
Treatments(7)
W)les
80.00def 9.52abc 6.3la-e 0.0132bcd 0.0507a-d
Treatments(8)
() ke .
70.00f 8.66a-d 5.77e-i 0.0110def 0.0462c-f
Treatments(9)
O )sks . . .
. 94.00ab 9.05a-d 5.24f- 0.0020i 0.0317i
Treatments(10)
OV),ls .
- 85.00b-e 8.28bcd 3.74n 0.0110def 0.0322i
Treatments(11)
OY),ls . .
- 89.00a-d 8.89%a-d 5.59-i 0.0102efg 0.0345hi
Treatments(12)
O¥),les . .
- 93.00abc 3.099 4.48j-n 0.0057h 0.0370ghi
Treatments(13)
OVF) ks
i 90.00a-d 8.07bcd 6.94abc 0.0110def 0.0432c-g
Treatments(14)
00)lass .
- 89.00a-d 9.10a-d 5.15f-1 0.0117cde 0.0355ghi
Treatments(15)
O8) ks
- 89.00abcd 8.83a-d 6.11b-f 0.0120cde 0.0417e-h
Treatments(16)
V)l
Whte 90.00a-d 9.08a-d 5.42-] 0.0122cde 0.0365ghi
Treatments(17)
OA) s .
- 90.00a-d 8.81a-d 5.70e-i 0.0120cde 0.0425d-h
Treatments(18)
09),ks
. 80.00def 9.55abc 7.15a 0.0117cde 0.0515abc
Treatments(19)
() less . .
- 92.00abc 9.03a-d 4.84i-m 0.0122cde 0.0357ghi
Treatments(20)
(V) less .
- 97.00a 10.16a 4.15Imn 0.0117cde 0.0317i
Treatments(21)
YY), ks .
) 86.00b-e 7.87cde 5.48e-j 0.0097efg 0.0422d-h
Treatments(22)
(%)l
o 92.00abc 8.39%bcd 5.69€-i 0.0102efg 0.0388f-i
Treatments(23)
(YF),les
o 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) les
17);kes 90.00a-d 4.56fg 5.95b-g 0.0082gh 0.0417e-h
Treatments(26)
(V)lass .
- 91.00abc 6.21ef 4.89h-m 0.0115cde 0.0355ghi
Treatments(27)
(YA) sles .
- 90.00a-d 9.43abc 5.56e-i 0.0115cde 0.0422d-h
Treatments(28)
(Y4),lass .
- 83.00cde 5.42f 5.04g-m 0.0085fg 0.0400e-i
Treatments(29)
) b .
86.00b-e 8.75f 5.44e-j 0.0077gh 0.0440c-g
Treatments(30)

15 0330 Jlazm! o 53 (6513 e D] (IS 2 U (115 (sl Sl
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 5k 55l8 5 p ke 4 45

Vol.: 13, No.: 4, Winter 2024 VE ¥ Olis ) oF o led VY U



j&)ébd{ﬁﬂjuowmhjL&Mﬂ)ﬂub)xdb:ﬁﬁjgtwjj ¥

Syle3l 50 $380ar Slaa i ok s loles 1 S0k aglie -4
Table 9- Comparison of the mean effect of seed cover treatments on germination indices in the laboratory

Sl 038 s i laled ST b ol Jb oy pas s S L e (V/355) 41355 3500 o
Seed coating treatments Allometri coefficient Seed vigor index CVG (1/day) DGS
W 0.65b 11.46b-¢ 0.2100bc 0.0775def
Treatments(1)
W 0.49bc 11.76a-¢ 0.2100bc 0.0850b-¢
Treatments(2)
) s
ks 0.56bc 13.33abc 0.2050cde 0.0750ef
Treatments(3)
Ot 0.64bc 11.18cde 0.2125ab 0.0925ab
Treatments(4)
©) s
0.42bc 10.05ef 0.2075bcd 0.0775def
Treatments(5)
(#) s
0.27hc 13.83a 0.2075bcd 0.0875bcd
Treatments(6)
W 0.40bc 13.55ab 0.2050cde 0.0875bcd
Treatments(7)
Wt 0.26bc 12.64a-d 0.2100bc 0.0875bcd
Treatments(8)
@),les
o 0.51bc 10.03ef 0.2075bcd 0.1025a
Treatments(9)
(), ks
: 0.22bc 13.39abc 0.2025de 0.0750ef
Treatments(10)
V) ks
o 0.47bc 10.32ef 0.2100bc 0.0825b-e
Treatments(11)
OY) ks
- 0.36hc 13.11abc 0.2050cde 0.0800c-f
Treatments(12)
() ks
- 0.16¢ 7.05gh 0.2025de 0.0750ef
Treatments(13)
OF),ls
i 0.48hc 13.42abc 0.2075hcd 0.0775def
Treatments(14)
10) by
40),ts 1.28a 12.69a-d 0.2100bc 0.0800c-f
Treatments(15)
(O9),ls
- 0.43bc 13.29abc 0.2075bcd 0.0825b-e
Treatments(16)
W), les
OV 0.52bc 13.06a-d 0.2100bc 0.0775def
Treatments(17)
OA) s
- 0.27bc 13.08abc 0.2075hcd 0.0775def
Treatments(18)
(), les
; 0.29bc 13.37abc 0.2000e 0.0900bc
Treatments(19)
Wi 0.29bc 12.74a-d 0.2100bc 0.0750ef
Treatments(20)
(V) les
o 0.40bc 13.87a 0.2100bc 0.0700f
Treatments(21)
(YY) ke
o 0.66b 11.34b-e 0.2100bc 0.0825b-e
Treatments(22)
(YY) ls
- 0.38bc 12.95a-d 0.2050cde 0.0775def
Treatments(23)
(YF) s
B 0.47b 10.77def 0.2125ab 0.0825b-e
Treatments(24)
v .
o 0.19bc 6.02h 0.2125ab 0.0775def
Treatments(25)
(s 0.39bc 9.52ef 0.2125ab 0.0775def
Treatments(26)
(YY) les
o 0.40bc 10.16ef 0.2100bc 0.0775def
Treatments(27)
(YA o
- 0.47bc 13.42abc 0.2100bc 0.0775def
Treatments(28)
Y4l
0L 0.35hc 8.68fg 0.2000e 0.0825b-e
Treatments(29)
) s
el 0.32bc 9.61ef 0.2175a 0.0800c-f
Treatments(30)

1 o 53 0 ezl o 3 (15 e B (S ke U3 (sl sl o Sole
The means with a common letter do not have a significant difference at the level of 5% probability.
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Table 10 - Comparison of the average effect of seed cover treatments on germination indices in the greenhouse

Sh oS S i glesles (1) 6 52 ) il Ao y> (o Slo) arady; sb (o bl 4zl J b (6.8 araiyy &Ca5 055 (05 arail S 055
Seed coating treatments Establishment percentage (%) Ridicule length (cm) Plumule length(cm) Ridicule dry weight (g) Plumule dry weight (g)
(Vo 70.002-¢ 2.70abc 0.80bcd 0.0570b 0.2602a-¢
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)
O)los
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)l
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)
[CORINY
85.00abc 2.87abc 0.87bcd 0.0617b 0.2807a-cd
Treatments(9)
O)sls
80.00a-d 2.55abc 0.82bcd 0.0460b 0.2365b-g
Treatments(10)
V)l
- 85.00abc 2.37bc 0.95a-d 0.0465b 0.1840efg
Treatments(11)
(OY),les
; 60.00cde 2.32bc 0.60d 0.0477b 0.2245b-g
Treatments(12)
(Ol
- 70.00a-e 3.25a 0.80bcd 0.0670b 0.3015abc
Treatments(13)
OF) ks
75.00a-e 2.57abc 1.10abc 0.1020b 0.2022d-g
Treatments(14)
(V0) ks
90.00ab 2.80abc 0.92a-d 0.0570b 0.2037d-g
Treatments(15)
(O#),ls
- 80.00a-d 3.10ab 0.72cd 0.0557b 0.2532b-f
Treatments(16)
W)l
(Vs 80.00a-d 3.00abc 0.92a-d 0.0382b 0.2145¢c-g
Treatments(17)
A ks
- 75.00a-e 2.62abc 0.87bcd 0.0442b 0.1785efg
Treatments(18)
()l
- 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)
V)l
- 55.00de 2.75abc 0.87bcd 0.0507b 0.1735efg
Treatments(21)
YY),k
- 95.00a 2.75abc 1.05abc 0.0452b 0.3005abc
Treatments(22)
(Y¥) L
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)
(YY), s
- 60.00cde 2.50abc 1.17ab 0.0390b 0.15429
Treatments(27)
(YA )l
- 65.00b-e 2.87abc 1.05abc 0.1162b 0.1867efg
Treatments(28)
Y4l
0L 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)
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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

o 035 st s slasles ST e ok b an el G3)) el )yl o
Seed coating treatments Allometri coefficient Seed vigor index FER(day)
W 0.2000a-d 2.420-f 2.5000a-¢
Treatments(1)
W 0.1167d 3.09a-d 3.0375abc
Treatments(2)
) s
ks 0.1895a-d 3.22abc 3.3925a
Treatments(3)
© s
®kes 0.2120a-d 3.05a-e 3.0350abc
Treatments(4)
Ot 0.1815a-d 3.03a-e 2.8575a-d
Treatments(5)
(#),les
0.1622bcd 2.15c-f 2.3200b-e
Treatments(6)
V) ks
0.2102a-d 3.26abc 2.8575a-d
Treatments(7)
Wt 0.1497cd 2.02def 2.3225b-¢
Treatments(8)
@),les
o 0.2332abc 3.20abc 3.0350abc
Treatments(9)
()l
o 0.1600bcd 2.65a-f 2.8575a-d
Treatments(10)
)l
o 0.1815a-d 2.43a-f 3.0350abc
Treatments(11)
(Y les
- 0.1770a-d 2.32b-f 2.1425cde
Treatments(12)
(W) les
i 0.2172a-d 2.85a-f 2.5000a-e
Treatments(13)
s
95 0.1682bcd 2.74a-f 2.6775a-¢
Treatments(14)
(V) sles
o 0.1767a-d 3.32ab 3.2125ab
Treatments(15)
(V) sles
o 0.1572bcd 3.11a-d 2.8575a-d
Treatments(16)
(W)l
Vo 0.1127d 3.09a-d 2.8575a-d
Treatments(17)
AL
i 0.2660ab 2.60a-f 2.6775a-e
Treatments(18)
(V4),les
i 0.1415cd 2.90a-f 3.2125ab
Treatments(19)
Wil 0.1680bcd 3.39abc 2.8575a-d
Treatments(20)
Tk 0.2232a-d 1.97def 1.9625de
Treatments(21)
(YY) sles
o 0.1542bcd 3.63a 3.3925a
Treatments(22)
)l
o 0.1690a-d 1.90ef 2.1400cde
Treatments(23)
(YF) s
o 0.1877a-d 3.10a-d 2.8550a-d
Treatments(24)
Y0) s
) 0.2832a 1.84f 1.7850e
Treatments(25)
(s 0.1825a-d 2.46a-f 2.5000a-e
Treatments(26)
Wls 0.1427cd 2.19b-f 2.1425cde
Treatments(27)
(YA)sles
o 0.2527abc 2.56a-f 2.3225b-¢
Treatments(28)
Y4l
N 0.1542bcd 2.32b-f 2.6775a-e
Treatments(29)
) s
et 0.1835a-d 2.76a-f 2.3200b-e
Treatments(30)

1 o 53 0 ezl o 3 (15 e B (S ke U3 sl sl Sk
The means with a common letter do not have a significant difference at the level of 5% probability.
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