V'O‘ﬁ,lé‘)}fﬁkd’.‘”"
1R Osliwo £ 0 slosd S slez e

S P S wgi) 50 410 3 jos b Ho 4wy Bl b3
Evaluation of relationship between seed vigor and grain yield in rainfed wheat

genotypes

Tosly 33l 3l 5 Sgh] 5 gama ¢ o Yl poge

o>

(ENE Ol el pode ddoxo - f‘*‘f S5 o als s Shae b yds as LU, oL, ATAY L0al) Fole .o g Sledo! .p o g Jloe
YeA-T14

G955 b 13 3 ;Khos b 3y ey b L yo Dlao huod S PO uF 955 SR 38 300 Ak (0331 (302§ ol 3
Gt 9l N3 F i (Y- 33T 9 wo 5 914-Genbank, Sar/Sak//Arufen, Sardari-101, Sardari-39) ;s pais 85 9
09031 .ol pLomil 59iS” v S (S39LeS” DIaEST dumigo 48530 9 oG LT 58 JaloiT 90 LJB 13 1FAAR 9 1TAA Sy e 5o
by (mhl (L 559 31 00kl 9 51,55 Slez b (oL o™ 23k SIB 33 5 4y & L3t 0 S OG0ST 9 Sidlsx
Oilgz Olo) Do (;uSlo 9 Cat g J35 3 P S giS cow 45 318 DS (BIRSHL T S 0g0)T gl b plowil Hdy Oge3T
3529 (518 o BN Al Cis (959 9 dar Bl (drdly 5 IS (939 (SOl (Srdzals” dluw ( S Il Culod ((J)
S 00 PB4 o Hdy Ay S35 31 9 318 (olais| 395 4 () 4xALS 9 4z Blw dxaly y SIS 039w Vb oy by il
05 5l g & Kot (@ g0 g0 30 dlouw o J5 31 Calite (S 9IS (pe 45 3 (el Slacs o Dlao il slg 4 i o9
83 Ao i f 4o 4010 0 los g 0 Fofaw & flos (g gl (1D 39279 (G518 Jre SIS bl g 2Ll g 418 & hos
St (I ol 9 410 8 o a8 Gl (HUSH 10 p T ol YIVE 9 0A0E L § &) dwoy by 9 Sardari-101
a9l JU e 53 Olao cp!l 51 OleF (0 &5 Ay 0 5 4 !l gy .CblS 39279 Cade (Sumod (S0le (S AZALS 3lud b Lol ¢ Ao
D05 0Ll yok dwy J 3l S P ST g3

S PAE 9 Sl Ll sy deiy ( K ST ol Og03T i sl (slaolg

A gr 5555 3 (65558 SRS e o ¥\ BMAT et Sl b Sl e llie WOV G0 )b VFR/YND 3l ps f
(abdolrahmanib@yahoo.com)(s.:s «5156) Ol »l LS ol 5 slss phe il e 528 3 (55,5UES Sl d e 255 Lskiul -
IS ol (65,58 0uSitils HLtils =Y

2558 023 ($500US Do des g 3 Lokl ¥


www.SID.ir

WY Olawe oF o5lad conn )l o Ol (21 p e dlona”

o U gla il oS sls Ol 4l O e
R e e a0 03 P a3 el S5 4l
ol (Muasya, 2001) bwge 5,155 bl
S5 s 5 S s Ol 3 i S S
ﬂﬁ.w‘}ﬁjk;lﬁﬂ)u)o@)yh\_’-g
23 3l Sl Ol &S (G Slaes g5 LI Sl
)JJ@)HJJ@‘J‘%\{L&)-MJ‘@}M\J
bl e s llan e 5e 53 edd e (slaumalS
do 4 Jials” .(Matthews and Whitbread, 1968)
WS I s, JUs aly Siale Uy tals
SIVL Sl shhls g8 slaes s sl Ol
O s 9 I a5 Oljen) 6550 3 5 o Sl
300 a B Slamd 5o 5 adls b olgisls
Wl jleze S8 Sl ae 50 50 ealS My Ul
elesT ol 5l Csda (Dehghanshoar et al., 2005)
(SNsed o s 4 Calides a0 ge3T L3
5Lao}»jTLgJ~)ﬁ:¢.L'fL5\¢c)}a:J§LngL¢T
s 4 do a5l adgl JLs gl el
835 3 (a.\_f 63155 4 Slaaabp 53 T Sleslins

sl

B 9y 980

5083l s SlesT 95 B s o ol
Slados aww o 33 \WA-AL ol )5 e j5 a0 5
Ogm3T oyl 3 s ol 528 NENESTTA
T B 3 sl an 4 by e s T 5 G54l
Loy Sl esliul U 5 ol SO F s sl Sl
(ISTA, 1999) ;s O 53T Madl iy ol
—> H—'f G55 o Sy = s Sl A
914-Genbank ,Sardari-101 , Sardari-39)

A el (e Y—,3T 4 Sar/Sak//Arufen,

QG))éUJE(ﬁ%}}W%“)}AJ)

doNao

S I Ol e a5l CdST G50l s o
N yamn LI 5 6l 03l Tt 5 (#105 OLLS
PA15S 5 U8 5 A5 55 oy oKl Sl o155
(Agrawal and Dadlani, 1992) Cwl ls, 45 5 do
il L easls (Ko (s3dmte ol g a0 5in CoiS
9 od Ay (Sl Sl e s s
Dy CmhS e 53 s SR e Dl
odo S (Van Gastel er al, 1996) 4 ls
30l e 5y S 5 S S0 s 05 g 4
251 (635 sl S el 0lals s, Shes
Cwl o 5gs HJu 4 (Abdolrahmani ez al., 2009)
g Gl b bd e glaaasiin jl ool &
JHE 5,0 (S35 60 5 das o OLES | opalS
Ay a0 5a5T (Perry, 1981) o 6,8 o510
5 I3 L ol yen 0s A5 LB g slulis gl
JJJH}»LSLAQ}LEU.U_;O_A(L?JIJ.Q&J_&
o 3 s aalS W5l s s Shee iy
LS G5 YL Sl Ol sl o glaes s
el 01> OLES 4y 25 (Dehghanshoar et al., 2005)
ot leT 53 YU 54l bl glls slayd o5
S S5l 5l e L (Opllas Lol ,2)
53 a8l ) il sLaasalS slun 5 0355 Hla) 55
il gn oS ot Osllasli Lyl 5 e a0 s
55 Gloalall B b el 1 5o s (o leT pl b
Gzl G 5 Ll a5 55 5y S s
s s 6l = (ISTA, 1999) 540 0 53T Ml oy
Tl 5 Ol &5 ) Dl gt 48 gazme Sl Sy le
I 1) Godueass by o s SHLS 5 ol
4S8 glayds sl gr s 4S5 5l 5 S50l
s b slayds sl o gllae 55l 50 cpl aea b (S 5o

.(Tavakol afshari et al., 2009) & g5 s o dusls YU
Haasstrup Pedersen ) 0,es 5 iyl o9 fula
Calizes LS (glaydb s J1 w53 (et al., 1993


www.SID.ir

Ml s Koo b ods ez BL GL5,1"
4l 013 (65558 Dligiond oSy WM = AL ol o culidl o 5LT =) J gt
Tablel. Meteorological data of growing season (2009- 2010) in Dryland Agriculture Research Station of Maragheh

Sl gbsu>Js\,\>o gbsu>,:<\,\>o u;;zipo A 3 33y o S sby e
Month s  Rainfall (mm) Abs. min. temp. (C)  Abs. max. temp.(C)  Mean temp.(C)  No. days below 0 C RH (%) Evaporation (mm)
Oct. e 18.6 -0.5 252 11 1 41.1 159
Nov. oLt 101.6 -1.5 15.6 4 10 72.4 38.4
Dec. BT 57.2 -9 11 0.75 18 76.9 0
Jan. ©3 28 -15 10.4 1.1 17 69.9 0
Feb. oo 37.6 -13.5 15 1.4 17 71.9 0
Mar. NUE 51.3 -8.5 23.6 5.5 12 60.5 0
Apr.  psysp 108.2 -2.5 19.4 8.1 4 65.1 46.3
May coigus)l 82.2 2 25.6 12.8 0 58.1 175.3
Jun. sls & 2.6 8.5 33.2 20.3 0 32.2 297.2

oy e3T 53 oS kit (Slac S 55 53 s 4 SR Lo wibls 4 i =Y s

Table 2. Analysis of variance for seed vigor properties in wheat genotypes in laboratory

MS) St St

Sl ShalS olis ety S 05 il s 035 el oS 0
35T a3 S aler s 5l e Sl S sl No. Primary root Primary shoot Seedling

S.0.V e pale d.f Germination rate Mean germination time Electrical conductivity normal seedlings dry weight dry weight dry weight

Treatment s 5 0.003" 0.217" 487.766" 5.646" 0.001" 0.0004" 0.003"

Error UialesT (glas 18 0.001 0.066 63.667 1.107 0.00006 0.00011 0.00017

C.V (%) [ e - 9.33 9.48 8.50 4.49 9.86 8.84 7.40

ns: Not significant BIENEIYRs
*and ™" Significant at 5% and 1% probability levels, respectively 403 & 5 gy Jlal glan 53 s s o 5 FH G

\RK
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Table 3. Mean comparisons of seed vigor properties effects in different wheat genotypes in laboratory conditions

S5hl e S8l e Sk S s araly; EKES 0 aailo oSCist 003 walS 6 03
r*’f s Germination rate Mean germination time Electrical conductivity sl ghenalS sl Primary root dry weight Primary shoot dry weight Seedling dry weight
‘Wheat genotypes (seed.day™) (day.seed™) (uS.cm™.gh) No. normal seedlings (2) (g) (g)
V1 (Azar-2) 0.326 b 3.12a 39.5b 23.3 abc 79b 103abed 174 b
V2 (Rasad) 0.369 ab 2.71ab 36.3a 25.0a 98a 117 a 214 a
V3 (Sardari-101) 0.355 ab 2.82 ab 339a 23.8 abc 61c 106 abc 166 b
V4 (Sardari-39) 0.409 a 2450 42.6a 24.3ab 88 ab 116 ab 204 a
V5 (914-Genbank) 0.382 ab 2.65 ab 419a 22.5 be 60 ¢ 95 be 155b
V6 (Sar/Sak//Arufen) 0.389 ab 2.58Db 64.6b 21.8 ¢ 62 ¢ 94 ¢ 155b
LSD 1% 0.064 0.522 16.2 2.14 15.23 21.35 28.78

L, gyl pme gl M):@JLQ:,\CE“J: Oﬁ?l:&\ul:xg&}-)TwLﬁ:lﬁ‘mdfﬁh oy 61):6&\.@&”&\.’% O A )3
Means in each column followed by similar letter(s) are not significantly different at 5% probability level, using Duncan's Multiple Rang Test

w)}»).a6&&&%}5}@&&@&jS}4¢#—?dju\:,-

Table 4. Analysis of variance for plant characteristics of wheat genotypes under field conditions

2 )
<
= g
8 3= 5 g
=] 4, § > >
5} ke ‘.;{ =) kel =
. = = ' K > 4 8 .
NS BT UK DT T T A S SRS BT
B RS- S T S - g% L2 =
- U= \. 8 D= 19 %2 S e £ S 2 2 g
3 = 3 32 %5 52 J & L2 3 2 A 5 5 38
Treatments T sl s Y < 1%} ? A Vn &} X0 9 m 2 O T 2
Replication kY 2 0.00013"™ 0.017™ 16.26"™ 851.39™ 30.77%  45.06™ 643444* 80659* 0.082™ 0.754™
Treatment Sl 5 0.001% 0.053™ 34.63™  15205.3** 38.91™  85.29™ 276717* 79285%* 14.82™ 0.476™
Error eolasT gl 10 0.002 0.110 23.55 360.32 23.57 30.86 59378 14021 5.41 0.309
C.V.(%) N J) - 13.99 9.58 5.83 5.96 13.71 7.85 4.47 6.19 6.63 14.55
ns : Not significant S5 gme 81118
*, %% . Significant at 5% and 1% probability levels, respectively Lo y3 685 5 gty ez o 53 ls (gme 5 4 FR ¥

Yy
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Table 5. Means comparisons of plant characteristics of wheat genotypes under field conditions

3 E

g 2
= 2 T
A ~ :
2 3 8 5 2 o 2
s 9 £ = : z it £ < z
VBB ; 3 ] 3 2 O
LT -5 5 E 2 2 N\ 2 e 3% R
T slasls wE W Ds 4 g = 5 ] E 5 8 9 £
o N — IS 2 n = =
Treatments Pg b= i = D& & v § ¥ & 38 JE€ 53
Azar-2 0.31a 3.3a 81.9ab 201.3d 26.3a 68.3ab 5217¢ 1955ab 37.5a 4.02ab
Rasad 0.32a 3.5a 85.6ab 311.3¢ 20.5ab 76.0a 5854a 1947ab 33.3ab 4.01ab
Sardari-101 0.29a 3.4a 87.7ab 417.7a 16.4b 74.3a 5737ab 2134a 37.1ab 4.39a
Sardari-39 0.29a 3.4a 88.3a 357.0b 17.0ab 75.7a 5358bc 1960ab 36.7ab 3.37b
914-Genbank 0.27a 3.7a 83.1ab 321.0c 21.0ab 67.3ab 5479abc 1826bc 33.4ab 3.76ab
Sar/Sak//Arufen 0.28a 3.5a 78.4b 303.0¢ 21.6ab 63.0b 5060¢ 1647¢ 32.6b 3.39ab
LSD 1% 0.0814  0.6034 8.828 34.53 8.833 10.11 4433 2154 4.232 1.011

L1 eyl e Doyl .La):c'.;dt;::-lck.u): OS5 glaels im0 53T ool clizn &S 2ie o > 51)\>4§&u¢n§;l¢ao};ﬁjxﬁ
Means in each column followed by similar letter(s) are not significantly different at 5% probability level, using Duncan's Multiple Rang Test
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Table 6. Correlation coefficients between plant characteristics in laboratory and field (d.f=n-2=4)

= TN '§ gn
3 - £ 3 _
- i s = ;
z ) 4 g 1 2 <) < ?ﬂ =
- - £ ., 3% 37 33 & B g g F
2 g= = N 2z = 9 3.8 5 . 2 oh ks
s gf § 35 Jg 15 ¢ Jz - g g F 2 =
g 4f 2 13 9E dg 47 2 e = £ 0§ 5 3
S R D U R I S| B SO R T BT B LB
2'5 P J3 iE 12 Ap 4P xp A5 0 0% 3E 35 g V2 a2 ag 47
A Sl = g 2§ WE g \-}3@ \-13 § \43@ Vg Y. g g g >g 45 2z 2% 2 ~g
Plant characteristics 33 B Vo 52 e WE e b3 b= = D 3& & ) 5 g E 35
Sl e 1
Germination rate (seed.day™)
Sl e o Sile -0.611 1
Mean germination time (day.seed™)
-UJRHEN 0.425 -0.644 1
Electercal conductivity (uS.cm™.g
sole slaenlS s -0.042 0.537 -0.74 1
No. normal seedlings
rads; oSis 03 0.40 0.188 -0.349 0.814 1
Primary root dry weight (g)
il oSas 0 0.111 0.376 -0.576 0.968™ 0.863" 1
Primary shoot dry weight (g)
el eesnz; 0170 0.248 -0.432 0.908" 0.962"  0.957" 1
Seedling dry weight (g)
ol b, -0.494 0.604 -0.464 0.727 0.817" 0.693 0.735 1
Seedling emergence rate (seedlings.day™)
PRIRESPICRIN < 0.581 -0.307 0.347 -0.439 -0.501 -0.474 -0.414 -0.717 1
Mean germination time (day.seedlings™)
Syl 0.336 0.043 -0.618 0.828" 0.688 0.845" 0.805 0.323 -0.189 1
Plant height (cm)
e o3 ki s 0.478 0.217 -0.205 0.234 -0.236 0.231 0.035 -0.365 0.405 0.300 1
Spike.m’
dew ysalsslw -0.586 -0.126 0.213 -0.364 0.046 -0.402 -0.225 0.278 -0.308 -0.477 -0.970" 1
Grains.spike™
e tndey  0.069 0.506 -0.764 0.958™" 0.645 0.928™ 0.804 0.525 -0.331 0.859" 0.475 -0.589 1
Ground green cover percentage
Sl ey <0434 0.213 -0.551 0.346 0.106 0.342 0.142 0.247 -0.760 0.323 0.033 -0.087 0.420 1
Harvest index (%)
Sokessew  -0.766 0.906" -0.738 0.350 -0.067 0.143 -0.024 0.399 -0.294 -0.035 0.148 -0.015 0.362 0.392 1
Rainfall productivity (kg.mm)
Sida SNas <0117 0.771 -0.772 0.729 0.317 0.571 0.468 0.392 0.079 0.503 0.513 -0.482 0.776 0.020 0.664 1
Biological yield (kg.ha™)
a3 Shee -0.402 0.674 -0.899" 0.709 0.246 0.603 0.377 0.415 -0.502 0.537 0.388 -0.399 0.795 0.755 0.739 0.665

Grain yield (kg.ha™)

i1


www.SID.ir

WY Olawe oF o5lad conn )l o Ol (21 p e dlona”

S5 Ao

IS b laT Sledal Cows 4 ok

B p S Slacs 55 o (S5 B s
2 o5 Dl 5 o&aslesT s 5y sla el
Cde as plnan aS slacdis) ) s Cwlas
Sl Jasl5sl g 5l Sl lacd gl i pals
35S e Slis 3 0lg e il 3L (g3le gladzolS
splal sl JL e s JoKe pg) & Ol e 4

o i (AU Ao a3 G By doys Sl
ails 3 Sas Jhalidl 5 mlie Sl 5 5355 ealizl
(Steiner et al., 1989) OI,LKun 4 s '”J—?Ls-‘
e 5 S ol Sl 055 & s S SIS
235 Ol (e Sl sl o gl lre
S5 5 O gl il e )50 s (-Uf Shemals
3345 453 S i, 58 (Johnson and Wax, 1981)

oalE ) seb o 1 i 4 )l slayd 23

.3 505 03anu] J‘:\‘."‘:;‘.JE)"V’.’(‘KCW‘ A | g S0 U VR N WP PSS AT I g SR

3 g 5l 2

References odlaw! 3390 @b

Abdolrahmani, B., K. Ghassemi- Golezani., and M. Esfahani. 2005. Effects of supplementary irrigation on
growth indices, yield and yield components of wheat. Danesh Keshavarzi J., No 1, 15: 51- 69. (In Persian
with English abstract).

Abdolrahmani, B., K. Ghassemi-Golezani, M. Valizadeh, V. Feizi Asl. 2007. Seed priming and seedling
establishment of barley (Hordium vulgare L.). J. Food, Agric. Environ. 5: 179- 184.

Abdolrahmani, B., K. Ghassemi-Golezani, M. Valizadeh, V. Feizi Asl, and A. Tavakoli. 2009. Effects of
seed priming on seed vigor and grain yield of barley (Hordeum vulgare L. cv. Abidar) in rainfed condition.
Iran. J. Crop. Sci., No 4, 11: 337-353. (In Persian with English abstract).

Agrawal, P. K. and M. Dadlani. 1992. Techniques in seed science and technology. South Asian Publishers,
New Delhi. 279 pp.

Akram Gaderi, F., B. Kamkar. and A. Soltani. 2008. Seed Science and Technology. Jihad-e- Daneshgahi of
Mashhad University Press. 512 pp. (In Persian).

Basra, S. M. A., M. N. Zia, T. Mahmood, I. Afzal and A. Khaliq. 2002. Comparison of different invigoration
techniques in wheat (77iticum aestivum L.) seeds. Pak. J. Arid Agric. 5: 11— 6.

Dehghanshoar, M., A. Hamidi. and S. Mobasser. 2005. Handbook of Vigour Test Methods. Agricultural
Education Press. 193 pp. (In Persian).

Ellis,R. H. and E. H. Roberts. 1981. The quantification of aging and survival in orthodox seeds. Seed Sci.
Technol. 9: 374- 409.

Haasstrup Pedersen, L., P. E. Jorgensen and 1. Poulsen. 1993. Effect of seed vigour and dormancy
on field emergence, development and grain yield of winter wheat (Triticum aestivum L.) and winter barley
(Hordeum vulgare L.). Seed Sci. Technol. 21: 159-178.

ISTA. 1999. International Rules for Seed Testing. Seed Sci. Technol. (Supplement) 27: 1-33.

Yyvv


www.SID.ir

Metils s Slas b 5 an Loyl oy "

Johnson, R. R. and L. M. Wax. 1981. Stand establishment and yield of corn as affected by herbicides and seed
vigour. Agron. J. 75: 859- 863.

Khan, A. Z., H. Khan., R. Khan., and A. Khan. 2007. Vigor tests used to rank seed lot quality and predict
field emergence in wheat. Am. J. Plant. Physiol. 2: 311-317.

Matthews, S. and R. Whitbread. 1968. An association between seed exudates and the incidence of
preemergence mortality in wrinkle-seeded peas. Plant Pathol. 17: 11-17.

Muasya, R. M. 2001. Crop physiological analysis of seed quality variation in common bean (Phaseolus vulgaris
L.). PhD Thesis, Wageningen University Dissertation. No. 3026.

Perry, D. A. 1981. Handbook of Vigour Test Methods. International Seed Testing Association. Zurich,
Switzerland. 295 pp.

Petruzzeli, L. 1986. Wheat viability at high moisture content under hermetic and aerobic storage conditions.
Ann. Bot. 58: 259-265.

Powell, A. A. and Harman, G. E. 1985. Absence of a consistent association of changes in membranal lipids
with the ageing of pea seeds. Seed Sci. Technol. 13: 659- 667.

Sepaskhah, A. A. Tavakoli. and S. F. Moosavi. 2006. Principal and application of deficit irrigation. Iranian
National Commitee on Irrigation and Drainage (IRNCIP). 288 pp. (In Persian).

Steiner,J. J. D. F. Grabe, M. and A. Tulo. 1989. Single and multiple vigour tests for predicting seedling
emergenceof wheat. Crop Sci. 27: 782- 789.

Tavakolafshari, R., A. Abbasisooraki. and A. Ghasemi. 2009. Seed Technology and its Biological Basis.
Jihad-e- Daneshgahi Mashhad University Press. 515 pp. (In Persian).

Tilden, R. L. and S. H. West. 1985. Reversal of the effects of ageing in soybean seeds. Plant Physiol. 77: 584-
586.

Van Gastel, A. J. G., M. A. Pagnotta. and E. Porceddu. 1996. Seed Science and Technology. ICARDA,

Aleppo, Syria. 265 pp.

YA


www.SID.ir

WY Olawe oF o5lad conn )l o Ol (21 p e dlona”

Evaluation of relationship between seed vigor and grain yield in rainfed wheat

genotypes

Abdolrahmani. B.', M. Esfahani’ and B. Sadegzadeh3

ABSTRACT

Abdolrahmani. B., M. Esfahani and B. Sadegzadeh 2013. Evaluation of relationship between seed vigor and grain yield in

rainfed wheat genotypes. Iranian Journal of Crop Sciences. 14(4): 308-319. (In Persian).

To evaluate the seed vigor in six advanced wheat genotypes (Sardari-39, Sardari-101, Sar/Sak//Arufen, 914-
Genbank, Rasad and Azar-2) and to determine the correlations of qualitative traits of seed vigor with wheat field
performance, this research was carried out in two laboratory and field experiments in 2009- 2010 at Dryland Agriculture
Research Institute (DARI), Maragheh, Iran. Laboratory tests were performed as-completely randomized design with
four replications, and field experiment was carried out as randomized complete block design with three replications.
Results of laboratory experiment showed significant differences among wheat varieties for all traits including
germination rate, mean time of germination, electrical conductivity, number of normal seedlings, primary root, shoot
and seedling dry weights. Rasad variety had greatest primary root, shoot and seedling dry weights, and was superior in
seed vigor. Results of field experiment showed significant differences in spike.m? harvest index, biologic and grain
yield among wheat genotypes. The highest biological and grain yield belonged to Rasad and Sardari-101, respectively.
The highest negative and positive correlations were observed between electrical conductivity and umber of normal
seedlings with grain yield, respectively. Therefore, these traits can be used as criteria in primary screening for seed vigor

in rainfed wheat.

Key words: Electrical conductivity test, Harvest index, Rainfed wheat and Seed vigor.
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