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Changes of cucumber seeds quality after coating with plant growth
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ABSTRACT: Seed coating with plant growth regulators is a way to increase seed quality. This study was

conducted with the objective to evaluate cucumber seed quality and seedling growth after seeds coating
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Polyvinylpyrrolidone K30 (PVP-K30) 7% (w/v) was used as coating substance mixed with Gibberellic acid (GA3)
at 1,000 mg/L, 1500 mg/L, 6-Benzylaminopurine (6-BA) 200 mg/L, 250 mg/L and Indole-3-butyric acid (IBA) 200
mg/L, 250 mg/L 5% (w/v). This experiment was conducted at Seed Quality Testing Laboratory, Seed
Processing Plant, Faculty of Agriculture, Khon Kaen University. The results showed coated seeds with all of
plant growth regulators didn’t found a changing of seed quality but seed qualities were proved by
accelerated ageing method showed that the coated seeds with 6-BA 250 mg/L could increase seed
germination and speed of germination about 13% and 149% respectively compared to uncoated seed, when
tested under laboratory condition and 14% and 28% respectively when tested under greenhouse condition.
Furthermore, the coated seeds with 200 mg/L IBA treatment had the best seedling growth compared to
others by increasing shoot length and seedling dry weight were the highest about 15.96% and 37.93%
respectively when compared to uncoated seed.

Keywords: seed technology; indole-3-butyric acid (IBA); 6-Benzylaminopurine (6-BA); gibberellic acid (GA;)
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1984)

nan1sAnYILAzIANT]

1. AN INYBLUAANUSUAIN MR UATBUTINAUEITAIUANNSIRI AU T VBINY
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WugTrhunsindeunnnssuisiuualinvesninusen uaganulunsenifininuaniugilidnisiediov Jsaenndes
flunan1sMAaeees Petch et al. (1991) Aisnenudn nsdouwdniugdrilnaniusie HPMC Tunavilinnusenves
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Table 1 Cucumber seed quality after coating with different plant growth regulators, tested under laboratory

and greenhouse conditions after coating

Laboratory condition Greenhouse condition
Treatment” Radicle Speed of  Germination”  (%)¥ Speed of  (%)¥ Germination”  (%)"  Speed of (%)
emergence radicle (%) germination (%) germination
(%) emergence (seedling/ (seedling/
(seedling/ day) day)
day)
T1 92 a 88.41 a 84 a-c 20.32 ab 79 19.56
T2 87 a 80.21 b-d 78 b-d -7 1839 b-d  -10 81 3 19.96 2
T3 86 a 81.30 bc 83 a-d -1 19.20 a-c -6 82 a 20.10 3
T4 87 a 78.10 cd 77 cd -8 18.24 cd -10 78 -1 19.16 -2
T5 91 a 86.58 ab 89 a 6 2121 a 4 84 6 20.55 5
T6 92a 86.25 ab 86 ab 2 21.03 a 3 84 6 20.58 5
T7 78 b 74.35d 75d -11 17.17 d -16 82 4 20.06 3
T8 90 a 85.46 ab 80 b-d -5 18.71b-d -8 82 a4 20.06 3
F-test *x ** ** ** ns ns
CV (%) 5.26 577 6.81 7.21 5.29 5.47

ns: non significantly different, **: significantly different at P < 0.01

Y T1 (Uncoated seed), T2 (coated seed with PVP-K30 7%), T3 (coated seed with PVP-K30 7% + GA; 1000 mg/L), T4 (coated seed with PVP-
K30 7% + GA; 1500 mg/L), T5 (coated seed with PVP-K30 7% + 6-BA 200 mg/L), T6 (coated seed with PVP-K30 7% + 6-BA 250 mg/L), T7
(coated seed with PVP-K30 7% + IBA 200), T8 (coated seed with PVP-K30 7% + IBA 250 mg/L)

¥ Means within a column with different latters are significantly different at P < 0.05 by DMRT

¥ Data are transformed by the arcsine before statistical analysis

¥ The number in parenthesis refer to percentage of increment (+) or decrease (-) compared to the control seed
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uenniidnuin wiaiusuninniledousiniu 6-BA (T5 uay T6) ilsenwen uazanuidilunisienves
wiiauSifiniu 632 % uay 5% muddy Wewdsuifisusumdaiusilifninadeu (Table 1) iWwifeatuifunis
51897983 Boschi et al. (2014) Auandlsiifiuinnisusiudaiuguiyine (Ginkeo biloba) §e 6-BA 2.5 un./a. @winsa
duadumnusenveuudaiiugly wazn15vi priming wasuguzlomedesaIeiugAIe 6-BA 10 un./a. vlimausen
uazdvinissenvenudeiuguyfomafiatu (Nawaz et al, 2013) Liosann 6-BA violslaladudunumddysons
qaﬂﬁuauuﬁﬂﬁuﬁ:ﬂqﬂﬂszmumi (Nikolic et al., 2006; Riefler et al., 2006) Faudnswauveeuusle (Miransar and
Smith, 2014) n1sifinuszandanlunisuuaead (Miller et al, 1995) n158aenaveslaluaaniia (hypocotyle)
(Miransari and Smith, 2014) n158a819%8951 5IUTIN1TT9IUVRIAABLIWAER (Hopkins and Hiner, 2004) st
onanldinaiadouidaiusinty 6-BA e 2 sefuanadudu fe 200 waw 250 un/a. annsavhliniauves
Buuile warnsutagadifinduanysaiaumdaianissen wavansafmunduiundléd wasdaniudaiugly

N3350

2. aunmvBAaWugumInidiardauiuiuasasugun sy AulnvesiunaInsisengy
nMnaesEldnsaasuaunusresudaiusuninndeiinaisieny Tnensvilhudaiuiinedou
#svanmundeniiliianyan fo gauugiiuzeududinivsgs (McDonald, 1999) Sawidansiaaougnininueasdn
wugluanwiiesUfiRnisnud widafusiiiumaiedeusmfuasnuaunisiesyivlnvesiannele (T3-T8) faanu
wdawssgeninwdaiudilaldindou (T1) uaswiniusideuudlildarsmuaunisiedyiulnvesits (T2) (Table 2)
Tagiiunadaiauiiieindoumdniugunininiautu 6-8A 250 un./a. (T6) Sevinliudeiusiinnssensingsiian (93%)
uardiausenifindy 13% WowFeuisuiudaiusilaedou (T1) udlifianuuwansmsadffuudatusiindon
$aufU 6-BA 200 1n./a. (T5) (Table 2) Bnitadsfinunltinhliadaiugientdifian Ao 19.72 fu/tu vidoaunsnsen
53 10% dewFeudisufumdaiusililfiadouusiaslinumiuuansamiseda
Fonsaaouguamvssdniugluanimdounnass lunuenuuansnnaadinsludnuasaiiuseniay
auigalunissen uiagnuinnsseeviliaunmuesdaiugilifinnniadeu (T1) anasunniign WelFeuliisuiu

q q

widnuslunssasaue (T2-T8) (Table 2)
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Table 2 Cucumber seed quality after coating with different plant growth regulators, tested under laboratory

and greenhouse conditions after accelerate aging

Laboratory condition Greenhouse condition
Treatment”  Radicle Speed of Germination®”  (%)¥ Speed of (%) Germination®”  (%)" Speed of (%)
emergence radicle (%) germination (%) germination
(%) emergence (seedling/day) (seedling/day)
(seedling/day)
T1 89 ab”  59.55d 75 be 17.26 57 14.45
T2 86 b 60.75 cd 74 bc -1 17.20 -0 64 12 15.80 9
T3 87 ab 71.24 a 78 ab a4 18.04 5 73 28 17.95 24
T4 88 ab 69.45 ab 79 ab 5 17.73 3 66 16 16.38 13
T5 90 ab 63.70 b-d 79 ab 5 17.86 3 75 32 18.18 26
T6 93 a 67.79 a-c 85 a 13 19.72 14 75 32 18.50 28
T7 85b 67.29 a-c 77 bc 3 17.51 1 73 28 18.04 25
T8 75 ¢ 63.30 b-d 70 c -7 16.38 -5 75 32 18.28 27
F-test ** * * ns ns ns
CV (%) 5.24 7.74 6.70 7.88 12.86 13.36

ns: non significantly different, *: significantly different at P < 0.05, **: significantly different at P < 0.01

Y T1 (Uncoated seed), T2 (coated seed with PVP-K30 7%), T3 (coated seed with PVP-K30 7% + GA, 1000 mg/L), T4 (coated seed with PVP-
K30 7% + GA; 1500 mg/L), T5 (coated seed with PVP-K30 7% + 6-BA 200 mg/L), T6 (coated seed with PVP-K30 7% + 6-BA 250 mg/L), T7
(coated seed with PVP-K30 7% + IBA 200), T8 (coated seed with PVP-K30 7% + IBA 250 mg/L)

# Means within a column followed by same letter are not significantly different at P < 0.01 by DMRT

¥ Data are transformed by the arcsine before statistical analysis

¥ The number in parenthesis refer to percentage of increment (+) or decrease (-) compared to the control seed

A

Wesanwadeiugillonunisisengldiianisideununin lnefanssuveseulsiuas dnsinismelaniglu

& o ea

winugfianas Jsdeualionsinisen wazdnsinsiasyiiulavesiunaianas sudaudniuisenluanimuandoud

F11iaunTu (Delouche and Baskins, 1973) usin1sindouiuaniudae PYP-K30 sauiua1saiuaun1siasyiulnves

'
wa a

il axvhbiudaiudiinisdeununimendu Weswn PVP-K30 flnaautffianunsanuaunisuanidasunnutiu uas

gamail (Jacob et al,, 2016) Tuszwinnszurunisissegwaniugls suddvrinavesarsmuaunisaigiivlnvasiiy

q U

A ! s 1 =

Pdanasion1sionvesudniug Aluwdeiugiiunisiedeusiuduaisniuaunisasydulavesionnuiia (T3-T8) 39

a

fianuanusen uarauudussganiudaiugildindou (T1) aenadasiunissenuves Gevrek et al. (2012) i

& a

' ' = [ v &Y [ Ly Y o 4 < [ ‘g o VY
NANIINITARBULNARNUTVUTITINNY GA; 8951 1000 un./a. 10150V IANAANUSHE RTINS0 NLNNTY Lagvinliay

nddAnundausegs wWuieddu Anfassa way ygyll (2557) 5189w Msedeundaiuduzidiomenig GA, Ay
Wiudu 1, 1.5 uay 2% wag IBA 80131 0.1, 0.2 uag 0.3% vibiudniuiiinnuseniindy wazanuanisnaassdanudn
71 Mapdeudaiugsiu 6-BA a3u 250 un/a. (T6) Suwiliuiliwdeiusiinanmndinisisseneiiign nanfe

a i & o say 1 & = a % I Yy 1 & o s o9 v & v
llﬂ’]']llﬂ@f‘lgjﬂﬂ’)']LllaﬂWUﬁ‘W‘lllLﬂaa‘U (T1) 84 32% LLagﬁqmqiﬂLﬂﬁmﬁiqﬂﬂjqﬂLLSUQLL?QGLVILLFILQJaWWUﬁqQUWWIWLNﬁWQBﬂIW

3

v
Y

5974 (18.50 Au/w) Bnviedadiwwaliniianuisasenlddninudaiuiiliindaudc 28% waldnuuans1amsada

(Table 2)
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3. M3RsyRulnvafiundunin MU AT UNAANUSSWAUAIIAUANM SRS RUTAYE S
NnMsasaeUnsyivlnveannInsEazdundluaniwe Ui iinng wudn waeusunanindnu
NIZUVIUNITAFDUTINAY GA; 1000 Un./a. ey GA; 1500 Un./a. AAUEIITIN ANUEIIRY LAZAIILYIITILUDIAY
négsniudaiugiliindou (T1) waswdaiugiiadeusuiuasmusumsaigidulavesiivlunssaisduq (T5-T8)
(Table 3) Faaanadaaiunisseauvas Tognoni et al. (1967) find1711 GA, ausaduadunisasydulavessin
uziowels waz Qing (2006) WU NISIAFOULIAATUTUAININIEY GA; 193 Na/a. @nsadaasunIsasyiulnues
Aunanld wwdeiu 351050l way Yl (2560) 51891031 N3iAGULAARLGUAININTINAY GA, 4% vilisundnd
munIInnAaTusiliindeusiutusesluy uasudniusindousuiusesluueindu esan GA, duaviili
wadveneiliegsings Juhlinnsdafuessn wavddulullegasimss (Weaver, 1972) uazainnisdunavesy

NAARINUI LWAARUETHIUNNSIAERUTINAY GA, AundvslivuinvesdduiiAeud1adn waze1IndiundInuén

sl = ¢

WugiunTAdsuTmAuaImuauMseIyRulavesivriadu warnuanimeaesdmudnin msedouidniug
320U IBA 200 1n/a. (T7) waz 6-BA 250 un./a. (T6) vhlvdundiinisasiviniinsesamnaugiiu waiiilesain
PONTULHANDNITLUINILALVYIBVUINTDNTAE (AuYLY, 2544) way 6-BA Tnavielilulanaraduvosaadliudiuig o
yauity 19U 816U warsIn innsules (@ad, 2541) Seildiatinsasydulaiinay uidleinnsannsindouwdn
fugsaniu 6-BA 200 1n./a. (T5) uae 1BA 250 un./a. (T8) wuhauewuanasionaaeuluannviesufifing sl
onduwailesmnmuduiuresasauaunsisyiulavesiivdinanlivnzausonisadydulavesiundneld
anwipafting egslsimuidefnnsanmsavaudvinuiwesiundndunui wdnriugikumsiadeusniy 6-
BA ua IBA nnszfuaadutu sundrimsazamimdnuisiinnindundfildnnuiaiuiiindouniu GA, (Table
3)
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Table 3 Cucumber seed quality after coating with different plant growth regulators, tested under laboratory

and greenhouse conditions after coating

Laboratory condition Greenhouse condition
Treatment”  Shoot (%) Root (%) Seedling (%) Seedling Shoot (%) Seedling
length length length dry length dry
(cm) (cm) (cm) weight (g) (cm) weight (g)
T1 5.61c% 7.61 ab 13.22 b 0.16 bc 15.96 bc 0.44 c
T2 6.39b 13.90 7.14 bc -6.18 13.54 b 242 0.17 ab 14.74 d -7.64 0.43 c
T3 7.60 a 35.47 8.27 a 8.67 15.88 a 20.12 0. 16 bc 15.00 cd -6.02 0.33d
T4 7.26 a 29.41 8.05 ab 5.78 1531 a 15.81 0.15c¢ 17.15 a 7.46 0.50 bc
T5 535c¢c -4.63 6.49 c -14.72 11.84 c -10.44 0.17 ab 16.03 bc 0.44 0.54 ab
T6 6.24 b 11.23 7.28 bc -4.34 1352 b 2.27 0.17 ab 1510 cd  -5.39 0.61a
T7 6.30 b 12.30 7.80 ab 2.50 14.10 b 6.66 0.17 ab 16.78 ab 5.14 0.53 ab
T8 555 ¢ -1.07 6.43 c -15.51 11.99 ¢ -9.30 0.18 a 1564 cd  -2.01 045 c
F-test *% *x *x * *x *x
CV (%) 4.30 8.53 4.64 6.65 4.80 11.27

*: significantly different at P < 0.05, **: significantly different at P < 0.01

Y T1 (Uncoated seed), T2 (coated seed with PVP-K30 7%), T3 (coated seed with PVP-K30 7% + GA; 1000 mg/L), T4 (coated seed
with PVP-K30 7% + GA; 1500 mg/L), T5 (coated seed with PVP-K30 7% + 6-BA 200 mg/L), T6 (coated seed with PVP-K30 7% +
6-BA 250 mg/L), T7 (coated seed with PVP-K30 7% + IBA 200), T8 (coated seed with PVP-K30 7% + IBA 250 mg/L)

2" Means within a column followed by same letter are not significantly different at P < 0.01 by DMRT

¥ The number in parenthesis refer to percentage of increment (+) or decrease (-) compared to the control seed

s 1

Lﬁam’ma%miw%mLauimaqrﬁfuﬂﬁﬂﬁié’mmmﬁmﬁuﬁwmumimaauLLaamaaUIuamwGaumaaawudw

a

Lmamwuﬁmﬂaammﬂmamu GA, finududu 1500 un./a. (T4) mmsmmmu‘imiuanwmvmmmmwmam (Table

3) ﬂaamﬂaamuwamimaaﬂuamwma‘dgummimwmw ﬂ’]‘iLﬂaE]ULJJaﬂWHSWJEJ GA, (T3 way Td) Juualduvinlinig

a

LATEYLA UIG]‘UENG]Uﬂﬁ’]@ﬂ’J’]ﬂiiiJ’Jﬁ@U"] (Table 3) mumammmﬂamwamaq GA; wmmsmi“mmsmmmmLaulszm

‘1/111ﬂ’]’]llﬁ’]ﬂQJ}WBﬂ’ﬁﬂ’JUﬂNﬂ’ﬁLLUQL“Uaa msmzymuimaqmmu Tu uagsn (Davies, 2010) smmmmau‘uwmmm

s

ANESUNITWULTASVINY N15TR81IV0Id1AY (Sun, 2011; Vera-Sirera et al., 2016) w#og19ls n1sAFoULAANUS

2

JU GA; 1000 1n./a. (T3) fanuesu wasihndnuiasaadloSeuiisuiuadaiuiyaiiadousuiu GAs 1500

un /a. (T4) uazansmuaunsaiaiulavesivlunssudsoug (T1-T2 uay T5-T8) dstuFadululdin GA,1000 un./a.

'3

fignindeufaluiuwdaiuggnuzdrseanlssninnisnaaeuluanimiSounnass gnsvesansfinanfidinegili

o

WisanesanisnszAuliudeiudinsyiulalaamindunisindeusiudu GA, fissduanuiduduiiainii (GA; 1500 un./

a.) wenntl Waniugfiiiunsiedousindu 6-BA uaz IBA ynanududu dundrfimsazandminuislanniinisl

o

waBU (T1) Wagn1swmdeudme PVP-K30 (T2) dsduiusiuanuenivesiund (Table 3) nade waniugidlotenlms,

v
o

et lisunanadeyiule wasiinsavandmdnuislaundusiu
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a. nasyivTnszezdundrveaunsnavdaedsumdaiusauiuasasuguniseiyiulnvesituilatsseny
MnMsnsaeumsaiiulnszezAundveanINiunsTUIuMIRdouT A UasAUALNSIT AU

Yosiiy wdmeaouaNLdwswoLdaiudieitissogneldanmnisveaeuluiesUfifing wuin wdeiusiii

MsiAdeuseg PVP-K30 (T2) wazmdemiudiindeusiniumsmununsiasyiulavesiivnnnssuds (73-18) farwemn

FNLarANEITINVBRUNAanauiiaIsuiisuiuwaniugnliliedeu wazdlefinnsaniminuivesdundinud

o

wiaugilindou (T1) wheiinrmensudund dfige uisidaiusiiiunisiadouse PYP-K30 (T2) wagudnriugi
\ndeusuiuaseuaunsaiydulavesiivnnnssads (T3-T8) finsasaudwiinusisiiindt (Table 4)
devihnsnsnaeunmaeigdulasserdundnondininsegluaniwieunaass wui wiawuiiindeu
Sfuansmuaunsaiulnvesivnnuia (T3-18) Insdenannmdesniudaiudiliindou (T1) uazuidaiug
fimdaudie PVP-K30 (T2) Fsdwalinisiasaivlnvesdundludnuasanuenidu waznsazaNt LN B

A0ARADITUNANITNAABIUDY WUSY UaYAME (2561) INUIINTLATOUNAANUSIINAU GA,, IAA uaz Ethylene vilvidu

q

o eal

N&11ANE193IN ANEITI azivinuisnnInudatugnlilawdeusiuduaisaiuaunisiasyiule vesiiy

q

'
=

fiidosnmavaaeuluanindounaassinislitanugndsiismomsifiudesnts Suasifivsmedenisaiqivle
yosiiy WanusuRINNTindauTmfvansmuaunsasyRulnvesivetasrausaingnszuIunsIen LaTamNsa
faududundliiFinhiudatusiliedounufuasmugunaaiydulnveiis Swdmalifundianunsoniyiule
§AnddundriAnannismaaevluanimiosu foRns Ssdinnsauaugungd arudu uas uaglianumieilsl

winzausenisiasgAulavesily JuilrdundrimaaeuluaniniSeunaaesiininugeiu (shoot length) waguniin

wa

witsvasRunaLINAINRUNaInedauluanmiiasUiURNS (Table 4)

I

Wudeiiunisvaaeses Anfass way yall (2559) inud nsiedieudaiiuguainisiuduaisaiununis

Wwigiulnvesiivnnnssudsvhliiundrdinmsadgivleifninudaiugililindousiuduaisaivgunisasayivln

YOIl iionT I UNAINSIAGBULAZ N IN1SLTANTLS 91NN1INARBIIENUAMNLANA S TALRLTIdATULAATLSA

LY

AR UTINAY IBA 200 1n./a. (T7) Ieeuandlimdfiuinisiasaivlnvesdundiiudy 15.96% snvaddaasulisunan

1Y N ' o

fhwdnuiaiiududs 37.93% ulizriunisisenauiuds (Table 4) uiliunnaansadfiuwdaiugfivndeusuiu 6-
BA 250 un./a.
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Table 4 Cucumber seed quality after coating with different plant growth regulators, tested under laboratory

and greenhouse conditions after accelerate aging

Laboratory condition Greenhouse condition
Treatment”  Shoot (%) Root (%) Seedling (%) Seedling Shoot (%) Seedling
length length length dry length dry
(cm) (cm) (cm) weight (cm) weight
Q) ©
T1 5.74 7.29 a¥ 13.03 a 0.14 c 14.29 d 0.29d
T2 5.48 -4.53 6.24 b -14.40 11.72ab  -10.05 0.17 a 14.53 d 1.68 0.30 cd
T3 6.65 15.85 5.11d -29.90 11.76 ab  -9.75 0.17 a 15.62 bc  9.31 0.34 b-d
Ta 4.96 -13.59 487d -33.20 9.83 ¢ -24.56 0.15 bc 1493 cd  4.48 0.30d
5 5.66 -1.39 6.39 b -12.35 1206 ab  -7.44 0.16 a-c 16.18 ab  13.23 0.35 bc
T6 5.77 0.52 6.11b -16.19 11.89 ab -8.75 0.17 a 16.11 ab 12.74 0.38 ab
T7 4.87 -15.16 597bc -18.11 10.84 bc  -16.81 0.17 a 16.57 a 15.96 0.40 a
T8 5.31 -7.49 5.33 cd -26.89 10.64 bc -18.34 0.17 a 16.11 ab 12.74 0.35 bc
F-test ns o *x o *x *x
CV (%) 17.67 7.55 9.20 5.50 3.53 9.81

ns: non significantly different, *: significantly different at P < 0.05, **: significantly different at P < 0.01

Y T1 (Uncoated seed), T2 (coated seed with PVP-K30 7%), T3 (coated seed with PVP-K30 7% + GA; 1000 mg/L), T4 (coated seed
with PVP-K30 7% + GA; 1500 mg/L), T5 (coated seed with PVP-K30 7% + 6-BA 200 mg/L), T6 (coated seed with PVP-K30 7% +
6-BA 250 mg/L), T7 (coated seed with PVP-K30 7% + IBA 200), T8 (coated seed with PVP-K30 7% + IBA 250 mg/L)

% Means within a column followed by same letter are not significantly different at P < 0.01 by DMRT

¥ The number in parenthesis refer to percentage of increment (+) or decrease (-) compared to the control seed

G

1. AN UNAATUTUAINIIMEINITIATBUTINAUAITAIUANNITRS AuTnvesiiaynolinlinunis
Wasuulas usislenaaoumuudusweandniugieiinisisoigwuin wiatusunanniiiunsiadousauiu GA,,
6-BA uaz 1BA ynseiuanuutuiiuuliveseusen wareuislunssendiiniudeiusliindeu wavdemiugi
MU sAdeuuAUTIAINa1sMUANNsL AU Tnvesity Tnswdaiuguninniladeusaniu 6-BA 250 un. /a. ¥l
Luﬁmﬂ’uﬁ:ﬁmwmaﬂLLaSﬂmmL%ﬂumiaamﬁwﬁu 13% wag 14% ey enaasuluaniniesufifng wae 32%
uaz 28% Wonaaeuluanmieunnass

2. nmanageumuLiusweLEnfusLIN LIRS0y WU wlefusTindeusamiu GA,, 6-BA uaz

sal 1 =

IBA nnszavanududy vlinssayivlavesiundrdninudaiugiilidinisindeu waswdniugiiniunisiedeuunll
ldansauaunisiasyiivlavesivillonaaeuluanimiaunaass lnswdaiuguninaiadousaudu IBA 200 un/a. &
nsasaiulnvesiundiign lnevinlinuevessiu wasintnuitasauefamuTuuIniign 15.96% way 37.93%

mudiu WelSeufisuiuwdaiudnldiimsiadou
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AUBUAN
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