alpl yd Olidxd g pele T<z é
OF) = AYY) 1¥RA [ags ol fozim Lo

gy
cﬂ{’] eg':

DOL: 10.22124/jms.2020.4555
S ydos S iglgr ;8 S S (B x 9 1M A ( FiNler y Soelw sl S
plawy Jxo 0845 (Vigna unguiculata) b pi Logd 0 Sloe gl321 g 4l
039w 8l 9 039w 58 5By 5l ol

"B % 5ol Tl yole Lo joemmo T (50LT 59 b 3150y (st 5 75T 2 30

AYNYIYY : o pdy o, AVIVIY w28l yo 0,6
oS

554 il o S35 5 g S 3 S OIS s ol ] T 5 Bl Gl S
e S35 e ST IS (ol s b s slo 5 3 ] Syt o Snives o s S5 5
MWels' 25wl JysSE Gtalesl S g0 5180 Sz by an s Galez » CA clile oy jlaiing 5l aile
50 gl 5 ol i Lt o 5 Soielpind Slis Al 4 515 iy olSls s oLl 5 sl
CA L Gt @l olol 00,5 (g0 (Bolas oS sloSol 4y Jlole s h,5:56 25 B )0 alls 50 (o
Loy dts Sgaps o ;Y505 500 Yo 9 V0 slocdale Lo s Lol cails Sjailsm duoy0 5 (6wl 00gu )8 e slo,dy o
w2ge Y5090 FO 5 Siailez Goo WY S5ty o Vseg,Sie £ 5 FO Slaclale L odgu 8 (sl jlod iy 0
s CA o p0 aisls CA &y sline (255Ty 53y adgl CoteS s Jol (LS 0005 acty guuoyo YA (iul38l
el bS5 igaemme jo clls (rals Galaie coa S L ooy 5l Jols HlalS o chs ol Wo S Sho dee
ol LS 5 Llgs e T sl 5 9,Shoe al3il sl o iy b sl 5 CA 2 Jobne sy 6 sl
0 g Faude (Bl sl b avalie )3 009m )8 (sl y0 jlend Gy oSS oole gead ;0 05 Sy 039w 508 sl )y
5 Skl SIS s o iy 59 el 5 ol oS

(Sriwgid (oSS, (Fidile ) eudI gy L ST (SKiS oslo gasd jdy dndy gl slaejly
Sl gy Jud ns ¢ )dy (S Ogu 3

Olnl 0g,0ls g,0ld (Saio olSLls (55 )9liS 0aSails 2ly; GlalS (s39dg b (1SS (gyzmisle -

Olpl g mli g ol gais olBiils ((55,5las ouSiils «ULS #al g el 09,5 JLoisls -Y

Ol Ol it dateh ol (§59)9iST g 9 (S pole ouSiile (JsSUge (Jsho (culidiiunn 08 Jholiul ¥

m.baradaran.f@gmail.com : Jgtue odiws o®




1vaAa /rbj-) o)Loai: /M JL..: /U‘)"| )J) uLO.».O?u 59 ‘09,15

O 5 5 ST

bl opl 00 o Sl Sl L peed e
slo gl bl 5 505 o Jd ienl adgl Sl
5 DNA Gilujl o e 5Ldled) L3 s5lul
Lis gly a5 wil oo (lannS] ST o panilSe
Ay 9wl Sjailex 985 51 Hliaebl (pgif bl
(Paparella et al., 2015) cwl ()9, axals
4 sl Gl 625 )54 0550 50 (0L Sldllas (5356
‘MIM do 1S B e el g slands SlS 5SS
Sonte yskaieds CilaenST BT LS 5 g ) sbroonss
sl 485 o S (Fsed 5 AL (5la ]
Sl i @L._.S)., 30,5 a5 ol QT 5! ‘_;L> @L_,
Brilhante et al., 2013; Reza et al., ) <o ,s5u]

Alipoor and ) B eluy glgl (2013
Oy By el ola el L {Mohsenzadeh, 2013
Apel and Hirt, 2015, ) Cposesesl g

Nemat ) .,.5645 (Harindrachampa et al., 2015
Reza et ) S L...Jls ol <(Alla and Hasan, 2014
oedSl ol ey, Je (al, 2013
5 ol.Sy; 5, {Bhattacharjee et al., 2006)
Dey et) Gupl 5 Disnsnl s olord slag)lo
S pojlac b alS S ols 5 (al, 2012
Sy oS 5 50 9 (Hussian et al., 2014) . lals
4, (Bhattacharjee et al., 2006) ow SV
a8 (S Sl dslre by sd Dl Gl D9
Uiy 5 005) 8 5 003 slo s glgil e Dl ks
Bl n s (Fogessd e Sl rals

a5 a5l o (CA) Seonliws sl SLS 5l 51 (S
JeB gm0 gl Cudplie (o e
O3l e 0l 53 (58 Sl 5l 5 ol aSgilhs
Slitie g CA bloST 6T Lolgs Sgd o (3iieo
il 4 e glo 1 gyl g8y byt o o
lo i glyl b agzlse jo L lag] zsbs 5 onms,
(Shalaby and Horwitz, 2014) 555 o euas
sl s glgl Sl als 5 CA Sl g, Sldllas
Singh and ) (5,58 (5 abexr I e
o=l (Dai et al., 2012) L ,5 5 (Chaturvedi, 2014
Sl 00y §

5 e (Vigna unguiculata)  Lbess Lol
Cobr oLl cilie pB)) Bl (o e Sy

\VEY

doddo

lalias T )l )il olbls mals g )5 (Sogm b
ol ;0 a5 005 o gesne )y 03 0wl
63,9l SYgame adsi anie Gl cuw Wi oo
g 48banng FoS sla)plS ;0 ohga DLl (pls S
5 Sy 090 b layd &5 Sl (e e g
4 wdigd oo axlge Vb pond Cugb; 5 Lo b (g,l0,L)
-4 (Salunkhe et al., 1985) cwl 5 iw <l
Gods iy ao)s YO sga il bl 5 45 s,k
Sl odds 5l o ceslial Ll )l o (5,005 51 50 o594
I, 53 Sosw,s (Shelar et al., 2008) 4, oo oo
RETUNSRTEINCIE JpJEUS SRR
55 Gy loy (b cutSp JBrd O jgod Hd 4k
2 b oo Rl T ol gl g Les (18, VL L aS
Gl oyge (b Dl el bis il s
G clls e 4 0 cudS g sl JSie [l
Slade G Cagby slgize dos Ll jo ol adgl cods
2 3570 oy Jelse 5 g 5 (IS darme Cugh,
ol oo ol (s (g B k) S (6, larme
delesls Jolse (n pe alozr 51 YL Cusb) 5 Les o
P oRat Hh (o gy Ll eaiSeal
sl A eS8 aswgs Iy sleelS
L elo,lsl jo s oy Jlo o cis ln 1) godss
il ge S o (6,008 censliol Lyl

% Aty Gl pslaied alise slo S 054l
0Xi20dguts sl ST lgiedas a5 Cal uyws o
gl go 4B id T 0aiiS a9 SlaSaSS g ) )
o Gt sblers Gl glaels ol o (g, ()
o Calps 0 A s (CllS 1 s L) culo
Log s pets Gl 5l azalS 0l 5 (Sl Sene
50,5 oo yh Sjglyn 9 Seln i Cundg Sse
Wl b els Sloy dlols 53,5olisS o loss o2l
Balestrazzi, 2012; Hussian et al., ) cwl ;
S5 et =hy OblS o % e i (2014
(s38ls ol see ] Bam g 5,5 o 1,8 oolarul
bl jo asyie )0 58 Gleazals Ll 5 5k
T o i lesiibe bl o e aclal

'Seed improvement
2Seed invigoration techniques



yvaa /r:ﬁb O)Lo.-':a /p.».o.‘b JLu /u|)Jl ).\; ul.o...o;u 5 9 'ajlc

sy Algz Sl sl 36

o Casb ) 5 g a0 FY sles Jlasl b Lol sl
algz) dals b awslas jo Jiale> aoys glil Koo
Lol Giels glaba>de BB jsbay (aoy Ve (5
Sl collE byl @ ,s FO 5 FF us b Lo iylsdl
Gy el bl azms jo aisls cuws I 1) 04>
Y los aalllae 5)50 slaydy 3 im sloed Jlos!
as)S Ll )0 bl ooy Cash) g ugead a0
Sl 035m0 5 5 03,8 (S, 05,5 93 58 e D
Gy b b ) iy g o labial Syl (el el
(0058 A JT ool 1) CA slacilé 5l (55
4 Ygeg,See Fe g YO LN VO i cdile iy Jolt
sz yee)) plnl gz Wad Lo iy cels & Sue
el ugeede a2 )0 YO (55, il Gled (S
Sidley leslatnl b Siale> a4 by las .ays)8
auls (Joosen et al., 2010) GERMINATOR
Om9d o ol Hlle 5 cnl g lEleden i3 s S
Microsoft ) jswlS 4 Jate (Nikon D80)
asb o (Windows XP, Microsoft Office 2003
Fo sl YN0 olal b giailex slo s 31 uioran
Sl 53l ealiiul Yo /P FIY olal b Lo 325 (1l
ol bl esjallezr slayd JS0s5 B)led Sy
Pl j9) D95 g0 pll Hdy dlug g 4z aly) G (S
S bSO s Sialez e, ol Glsiea

oolatwl iy alal, 513 Ay eld daculxe gl
105
VI= LS*MaxG () akly)

azady, Jsb) azals Jsb (:Sle LS of o o5
il e Sailex dsy0 MaxG 5 (MM) azasle Jsb

dw b oo led in loyds glacy e iow o
ot Y509, P9 Ve yho Julis CA Galides clale
TNV ¥ DS UKV SCOR.X SPUCONTRP S WS DY [
ao > holas oS S5kl el a s
Sk mhe g Jeld byl ol 12l LSS
lacdile b les i o dw osgu 8 9 009 8 ,22)
bl gl a9 (Ygag,Sea Pr g Te ja0) CA
Legd lojdy wisg (Vgeg,See £r 5 Tr ao) CA
Sopde diged as )30l (ool (oo 03) hbpis
Jlo glon o a5 050l ol (555l ooz

\2Y

Lol i so lis 1) jd (Sogm ) 4 Cuoglin 5l Jolae
o ol (ol 50 50 (Sogu )8 LS g e ggemme )
wzalS Job wazalS Sis G55 5 S5 o5 okelS
Jsb oS58l oy (@l amalS 5 ey
a5 (Shahin et al., 2013) 00,5 o azadle § az>asy,
S el 0925 4 sl aie Wl oo b onl 5l Sy e
o,fee b e S Lalid 4 ol g hns oL
CA Sl gy laddlas g 00,8 ol coaS
Gl eyl 5l el 485 plnl eogu B laydy
Od Al g (Sl mul adllhe Boa L w)p
Slyom 3 Sz oobe peazs w0 Slas gl o Sles
S del hbpiar Loy olS wletig)l5 5 g ks
4 (03gm ;8 g 03gm 9 8) Digliie gl CodST L olayd,
plsl CA iz sloclale ool Jolre 5l i

o9, 9 Slgo
b laes50 5 alRtaloj] ise 50 50 dalllae oyl
s OTADITAF 5 \FAFITAD lste el; Lo g0
oSty (LS (shslse b 05,5 eltale] )3 i
e olfuils Slidod asyre g wile (SiiSy
o o) btz Lo layde ol el 09,0l
ac)yo 5l Wagr ol wdgi J8 ol Lo o a5 pllansy
9 45 99,88 (liw el (65,9l Sle o poe (Sialed
5oty (WOD (oS (03908 5 039w 3 128) 09,5 95 &
oS Sy P9y 3l g d syl o slenlyd
Ososl ool 2 0 Y pelite oy s eolil
@loe gle weT (gl ol a9 il
sl jo cels VY Cowa bb,d (ISTA, 1999)
A gl i Casb) 5 ugeede 4z ALY
3 O gk 9 Lo Faelio (el jolaiedy S0
slr ¥ sbd Sobl Glesl o jo addllae g9,8
e aslllas (pl jo uyies 3 laydy Galessw ;8
5 sl az e Y los o ulul Gl s S
&y Ly GHalez aoys o (Bl eldl Suop cash,
a0 gL Gegeadas a0 SO ojlail 4 Leo 1A) Lol
Jobe 8l 5 (wgmndis 4z 0 Y (glos (o 0l 48§
W05 oaslice valis lo,d L auglie ;o doyo ¥ L

VATV PRI 9 SO BOPLSRWPS P E I RN Sy



1vaAa /rbj-) c)Lo.Q:: /M ‘_JL..: /U‘)"| )AJ uLO...O?u 59 ‘09,15

oo 5 551

N A g Fialer wo )0

5 $i¥ler wopd s pre JalS 4 e (Sogm
soll glo)dy b oanolie )0 odgw s vall slayd ay
(o) 5 1) oS8 () g w5 odgen
Srale ao s 10 oy VY Jolee oiolS a5 g gbay
FB Heba jd a0 Giall 5 ol caslin la)dy ()
syl Jled Gian S0 9w 3l g Sasad glaba>dle
sy dlez aoys 5 gl xe I CA L ooguyde
J5bas Yaos,Sae Yo 510 glaclilé a5 >y ool
Lol aidn g |y 005w 98 sl dy ay o e
awlio ;o Cho oyl o g lals o clale o154l
Sl sk Gy 00,5 w3l anls slaydy b
Sorte e )¥509,500 709 FO slacdale b oosgn B
WVeg, S FO cdale (QIH) JSK8) 0l Giale> as o
IS s Yl e Lt s 55 1 s A
(o) JS0) w0 5 sals b anslise jo caw o)l

e o )bl cebBB b d jes Job alS
23 Slg (g0 45 03,5 o0 Cgime )0 6)IS )S gox
g8y 23,5 oy sle anze bl 4 e coles
9 odigy ey (SOgm A ymie yd 50 Sy slaan ]
0 Filgr (Rl o Cuws b (Sialsr pae culed o
odezm Seileid (Shy S ,h A (rizes 50
ayi0 50 azalS CEleSh 5 @ b lp &S
g )W 5o Lk Bale SUly 4y Wl (o (55950
Sl (Sws e ceslil Wlyd 4 ol Ceglie
e o Jlacl Bk 51 Ol sn |y o st b sl
Sy Sgagp SB SIS (sla e iy

Sl (60 Hlert ey w00 (o0 LA b )y il
2l o Sealips sl Slie Sl 355 4 Sl
2% Ay (il o)d Sene o Wl (o0 S
035 Ged lulyh Cod pasS gla au)ly (S
Loyl sloyds e i w0 S atuin 6,500 adlls
el 4 0B g)sd i llpd )0 Sl sl
& ST S Glam il oeiis 5 15 05 S
s Saabips dnsl o 51 izl 0 Loy atly
O bl 5o T Il 5k Gl 4 i Ll

\#¥

Sldos plodl 51 g 000,35 s Wiog oal 0dgi ely;
S9) ragsls Vo alols @ la,dy clSe s (g5lwoslel
Skl d )3 pll pie ile O o, alols 5 s,
o b plil )b SO s, Cde e anly 5 5> O jgon
Slal slaaig oSS @ pladl basg el
@ sbaale ey )b aw Wb o) (b
28,8 all guws O jge
OLS (Bl 5l 595 A) (a8 ooy 5l LS
Gl il il Jsloe CA aalllas 5,50 sloclale L
o o)il.o.c 6‘)9‘ e 9 aslo @Le‘; Q)S.La& 0)5]).3
OS2 ) e bl Sfslesd (Saew, Ol
J85,05 605 o3lail jelateds us )8 cusloy siolej]
a5l (s sty (ol Jolons 5| o 450 S 5
r:l?u‘ (5)|O).J4.45..o.) S GLDS)J )l cu; 0 oli.f
WA ()l paiges DS 2 50 Gl g by Vb pse
St 09 Ghey Sl S Jede S cble bl ce
Sledad 4y g jer S cdl 5l e 8 o/e ) Lol colanul
Jeo 0 Sl i ladigel 4 ah 05 SaeS
Celo )l Saeds Jol> Jolore ol adlsl sl sal gus
28,5 B gmdas az o Ve glos b o ST plaz 45,0
QM0 5l 5 D gyl p,R plem Sl e iged
30 yiegighg Sl olSiws 3l ooliiwl b oyl i e
Al okl yegl TV g FFO FPY o zoe Job
b a Ldg 5 e py dalg, 5l oolatwl b o
HiSCOX ) w0 3 arlone 035255,15" ()50 5 S Judg 15
(and Israelstam, 1979
@ olacl YU Laylg, jo bools 0,5 il 5l
5038 e » S ke cem ol 5o sasleass
 alal))
Chl b (ug/ml) = (20.31 A 645) — (4.91 A 663) (¥ akuyl,)

Chl a (ug/ml) = (12.25 A 663) — (2.55 A 645)

Chl T=Chla+Chlb (F alal)
Car (ug/ml) = (1000 A 470-1.90 Chl a-63.14 (& all,)
Chl b)/214

,) )‘)S‘rs).’ )1 oolaw! L: laools J...L?u 9 4
plxil EXCEL J38le 5 lawg b JSo wa, 3 SAS®
b ;0 LSD (5050 5l eolatul b oy Sils dunslie .o

2y & ygo MSTATC 580 65 L as 0 0



yvaa /r:ﬁb O)Lo.-':a /p.».o.‘b JLu /u|)Jl ).\; ul.o...o;u 5 9 'ajlc

sy Algz Sl sl 36

il Slao cpl p Sz 736 edgw 88 slaydy yo
rbe oo b g b5 5l A6 Sl e a5
5o ol i pae laylpl o 0 elBs sle penilS
S5Pl Sro g R0 G il A (5l Ay A

el asls Ll
250
SR ...
200 ..___.0 LTt -
) . P
E i s e b
= 150 o ’
gﬂ 100
= c d
50 4 3 d o-dpee Normal seed
d
—l— Agedseed
a
0 15 30 45 80

Cinnamic Acid Concentration(uM)
dlize glackile b )i jlad oy b -0 ) S50
Bgy> 03gmyd g 0dgmydpd oyl 4w » CA
b ,lod )Ia‘sl.u M| 0929 )fql.» S gl gul
bl oo

Figure 1-b. Effect of seed pretreatment with
different CA concentrations on vigor index in
normal and aged seeds. Different letters indicate
significant difference at 0.05 level among
treatments as determined by LSD test.
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Figure 1l-a. Effect of seed pretreatment with
different CA concentrations on maximum
germination percentage in normal and aged
seeds. Different letters indicate significant

difference at 0.05 level among treatments as
determined by LSD test.
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Table 1. Variance analysis (mean of squares) of seed germination and vigor
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Figure 2- b. Number of pods per plant. Changes
in number of pods per plant under the
interaction effect of seed primary quality and
foliar application of different concentrations of
cinnamic acid. Different letters indicate
significant difference at 0.05 level among
treatments as determined by LSD test.
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Figure 2- a. Number of pods per plant. Changes
in  number of pods per plant under the
interaction effect of seed primary quality and
pretreatment of different concentrations of
cinnamic acid. Different letters indicate
significant difference at 0.05 level among
treatments as determined by LSD test.
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Figure 2- c. Number of pods per plant. Changes in number of pods per plant under the interaction effect
of seed primary quality and foliar application of different concentrations of cinnamic acid. Different
letters indicate significant difference at 0.05 level among treatments as determined by LSD test.
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Figure 3- b. Number of seeds per pod. Changes
in  number of seeds per pod under the
interaction effect of seed primary quality and
pretreatment of different concentrations of
cinnamic acid. Different letters indicate

significant difference at 0.05 level among
treatments as determined by LSD test.

Slowd e oy adgl coa S alfan blae ol jl .Sl

S ols plis cdo ol ly CA L sl Jsbwe
Slaydy wogw gy vals glayd giled OleS S
cdale b oad 25b Joloxe g Jles Gl g 039w e
Ot 00gmydyd slaydy 555 CA Vgeg S Y-
L antoil Jobna 5 VpasSen Tr il b ol
wls olasd (p Fote g Sl 5l Vgeg S 70 cale
Cogey Jouz) wizd ) )18 (oylel 09,5 Sy 0 BB o
.0
ilo, 3 & 59

9 5% 4yl CodS Blite Sl s wlie s
oy Vb o0 CA Glixe sle clale jlag i
CA Gz glacdale (3L Jolxe 5 )0 ady) coiS

\2Y

SME Ho ails oo

Blize ol 31 a8 090 o1 51 Sl el )y o0 gl
oo B iy CA 3k Jslows 5 4 auly] oS
5oy ) g 5o ol il Jsbxe 5 CA L o iy
Jobore 5 sl G od adgl CudeS ale an 1 5
2 ooy Vomhe 0 CA Gl gbhcdale b ol
Joo 51 eipan 455 o o inn S 5 o Sl
(Y Jgoz) 09 yld cxe Cao ol

olS e o ails slaws (6,80 & (Sogw,d
5o dlaad ol bavslie ;o eogm 8 layds 5l Jol>

6.4

n @
m oo M

e s aily sl
wn
o

Number of Seeds per Pod

wn
iy

wn
15}

wn

0 ¥ sms fn 30 JYses f

Sl ) ik glaclalz | 3l Jaloe.
Foliar Application of Different Concentrations of CA

Aild dlow Wl s (ML 0 wilo Slowy Y IS
Jobore 9 50 adgl Codns” il Fl il i B 0
iy Syl By CA ilido glacile 2k

il oo B ylowd oy 510 e S 3929
Figure 3- a. Number of seeds per pod. Changes
in number of seeds per pod under the
interaction effect of seed primary quality and
pretreatment of different concentrations of
cinnamic acid. Different letters indicate

significant difference at 0.05 level among
treatments as determined by LSD test.
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Figure 3- b: 1000-seed weight. Changes in
1000-seed weight under the interaction

effect of

seed primary quality and

pretreatment of different concentrations of

cinnamic acid. Different letters

indicate

significant difference at 0.05 level among

treatments as determined by LSD test.
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Figure 3- a. 1000-seed weight. Changes in
1000-seed weight under the interaction effect
of seed primary quality and pretreatment of
different concentrations of cinnamic acid.
Different  letters  indicate  significant
difference at 0.05 level among treatments as
determined by LSD test.
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Figure 4- c. 1000-seed weight. Changes in 1000-seed weight under the interaction effect of seed
pretreatment and foliar application of different concentrations of cinnamic acid. Differentlettersindicate
significant difference at 0.05 level among treatments as determined by LSD test.
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Figure 5- b. Yield. Changes in yield under the
interaction effect of seed primary quality and
pretreatment of different concentrations of
cinnamic acid. Different letters indicate
significant difference at 0.05 level
treatments as determined by LSD test.
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Figure 5- a. Yield. Changes in yield under the
interaction effect of seed primary quality and
pretreatment of different concentrations of
cinnamic acid. Different letters indicate
significant difference at 0.05 level among
treatments as determined by LSD test.

Yield {g.m")

[aa)8 j2a 0 ) 08 Les

i 55 FaaBO

<.

e dlacalale L Sl glaa

Foliar Application of Different Concentrations of CA

By CA Ciliso clocdile 5L Jalono 5 ylowd o Jlike 51 Sl s ails 8 ySlos &l a2 ;5o — =0 S5

bl o0 B losd (o yI8 o BB 3929 Kl I yidten yud
Figure 5- b. Yield. Changes in yield under the interaction effect of seed primary quality and pretreatment

of different concentrations of cinnamic acid. Different letters indicate significant difference at 0.05 level
among treatments as determined by LSD test.
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Figure 6- b. Dry matter accumulation. Changes
in dry matter accumulation under the
interaction effect of seed primary quality and
year. Different letters indicate significant
difference at 0.05 level among treatments as
determined by LSD test.
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Figure 6- d. Dry matter accumulation. Changes
in dry matter accumulation under the
interaction effect of seed primary quality and
foliar application. Different letters indicate
significant difference at 0.05 level among
treatments as determined by LSD test.
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Figure 6- a. Dry matter accumulation. Changes
in dry matter accumulation under the
interaction effect of seed primary quality and
year. Different letters indicate significant
difference at 0.05 level among treatments as
determined by LSD test.
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Figure 6- c. Dry matter accumulation. Changes
in dry matter accumulation under the
interaction effect of seed primary quality and
seed pretreatment. Different letters indicate
significant difference at 0.05 level among
treatments as determined by LSD test.
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Figure 7. Chlorophyll a. Changes in yield under the interaction effect of seed primary quality and
pretreatment of different concentrations of cinnamic acid. Different letters indicate significant difference
at 0.05 level among treatments as determined by LSD test.
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Table 2. Variance analysis (mean of squares) of seed yield, yield components, chlorophyll content, carotenoid and dry matter accumulation
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St e TR sl ol N Gy ' i Gy solo gas
gttt S VR g s I el sy s
R 2 475 0.36 62.57 1008.54 0.0032 0.1669 0.1618 3.0218 1585.10
Y 1 9.48™ 10.10** 131.78™ 22.44" 0.0001™  0.1273™  0.1083™ 1.7429"™ 1719.13*
YxR 2 5.89 0.17 127.65 94.96 0.0095 0.0081 0.0297 0.5522 172.41™
A 1 3093.37**  0.03"™ 51.2™ 30376.5**  0.0403™ 0.1351™ (0.3223™ 2.3349™  17402.81**
YxA 1 13.37ns 0.01" 1.32™ 1206.67™ 0.0049™  0.0045™  0.0192™ 0.1959™ 2307.87*
B 2 1024.78**  (0.89™ 2179.49™  20427.96** 0.0284™ 0.0031™  0.0495™ 1.0758"™ 8015.31**
C 2 93.78™ 1.67™ 13.473™ 13977.08**  0.014™ 0.0017™  0.0156™ 0.6952™ 8666.85**
AxB 2 878.62** 0.86"™  21320.52** 28906.79** 0.0328™ 0.1083™ 0.2158™ 0.01816™ 23849.27**
AxC 2 1449.06** 3.13* 39712.65** 34873.51** (0.0712™ 0.1098"™  0.2845™ 2.2602" 3794.12**
BxC 4 316.8** 6.99**  15276.19** 22342.54** (0.1122* 0.1965™ 0.5701™  2.4896™ 9278.35**
AxBxC 4 862.27** 5.02** 7464.01**  31523.23** 0.0076™  0.0251™ 0.041™ 0.9554™ 2032.23**
YxB 2 19m™ 0.01™ 177.06"™ 549.09™ 0.0017™ 0.001" 0.0025™ 0.2154™ 1494.62*
YxC 2 78.6™ 0.18"™ 760.24"™ 562.31™ 0.0027™  0.0051™  0.0012™ 0.0304™ 1257.19™
YxAxB 2 28.5™ 0.38™ 17.58™ 381.52™ 0.0008™  0.015"™ 0.0232™  0.4902™ 753.33™
YxAxC 2 10.95™ 1.8™ 402.21™ 369.25™ 0.0061™  0.0011™  0.0031™ 0.3764™ 228.08"™
YxBxC 4 93.8™ 0.82" 224.4™ 730.1™ 0.008™ 0.0074™  0.0149™ 0.2572™ 1253.61™
YxAxBxC 4 23.63™ 0.3™ 309.17™ 732.68™ 0.0042™  0.0085™ 0.024™ 0.8718™ 915.34*
Js MS 68 34.76 0.75 727.73 1250.5 0.0374 0.111 0.2539 1.1799 422.14
el 16.06 14.58 13.68 14.18 25.92 27.72 25.85 17.66 20.54
(CV %)
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Abstract

Low quality of seeds resulting from seed deterioration is of major concerns underlying reduction in both
quality and quantity of production in agricultural sector. Therefore, applying compounds like CA to alleviate
seed aging deleterious effects and eventually to ensure final crop yield is important. Effects of five different CA
on germination percentage and seed vigor were assessed as a factorial based on completely randomized design in
seed lab of plant physiology group in Wageningen University. Effects of three different concentrations of CA on
physiological traits, yield and yield components of cowpea plants from seeds with different primary qualities
were assessed in a two-year field experiment as factorial based on completely randomized blocks in three
replications. Results indicated that CA had no significant effect on germination of unaged seeds, but
concentrations of 15 and 30 uM improved seed vigor. In aged seeds CA pretreatment induced a 13-percent (45
and 60 uM) and 38-peercent (45 uM) in germination and seed vigor, respectively. Assessed characteristics
differently responded to CA application based on their primary seed quality. So that when the CA application
improved a trait, the trait was reduced in plants of different seed primary quality. In total, CA foliar application
in plants from aged seeds was more effective to enhance yield and yield components while the reverse result was
obtained for plants from unaged seeds. In case of dry matter accumulation, aged seed pretreatment was more
effective than foliar application while a reverse result was obtained for plants from unaged seeds.

Key words: Dry matter accumulation; Germinations; Phenylpropanoid pathway; Photosynthesis
pigments; Seed deterioration; Seed improvement techniques; Seed vigor
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