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Evaluation of relationship between seed vigor and grain yield in rainfed wheat
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Tablel. Meteorological data of growing season (2009- 2010) in Dryland Agriculture Research Station of Maragheh

Sk s sles JS‘-”O s sles }5‘-”0 b3 ke . A2 25595 3 . e sk ey

Month o Rainfall (mm) Abs. min. temp. (C)  Abs. max. temp.(C)  Mean temp.(C)  No. days below 0 C RH (%) Evaporation (mm)

Oct. 18.6 -0.5 25.2 11 1 41.1 159

Nov. oLt 101.6 -7.5 15.6 4 10 72.4 38.4

Dec. 53T 57.2 -9 11 0.75 18 76.9 0

Jan. ©s3 28 -15 10.4 1.1 17 69.9 0

Feb. ol 37.6 -13.5 15 1.4 17 71.9 0

Mar. A 51.3 -8.5 23.6 5.5 12 60.5 0

Apr.  pagsp 108.2 -2.5 19.4 8.1 4 65.1 46.3

May syl 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
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Table 2. Analysis of variance for seed vigor properties in wheat genotypes in laboratory
MS) ey S
@ole slaamalS sl waty oSast 0y il oSis 0y ol oSas 03
35T a3 S8l Sy Sl e 5Kk S S s No. Primary root Primary shoot Seedling

S.0.V e polia d.f Germination rate Mean germination time Electrical conductivity normal seedlings dry weight dry weight dry weight
Treatment s 5 0.003" 0217 487.766" 5.646" 0.001" 0.0004™ 0.003™
Error el las 18 0.001 0.066 63.667 1.107 0.00006 0.00011 0.00017
C.V (%) [t - 9.33 9.48 8.50 4.49 9.86 8.84

ns: Not significant

*and ™*: Significant at 5% and 1% probability levels, respectively
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Table 3. Mean comparisons of seed vigor properties effects in different wheat genotypes in laboratory conditions

Sl e S8 e S S A wralyy oSas 05 ol oS 035 onalS oS 0
r.xf shosss Germination rate Mean germination time Electrical conductivity ol slacalS 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 395D 23.3 abc 79b 103abced 174 b
V2 (Rasad) 0.369 ab 2.71ab 36.3a 250a 98 a 117 a 214 a
V3 (Sardari-101) 0.355 ab 2.82 ab 339a 23.8 abc 6lc 106 abc 166 b
V4 (Sardari-39) 0.409 a 245D 42.6a 24.3ab 88 ab 116 ab 204 a
V5 (914-Genbank) 0.382 ab 2.65 ab 419a 22.5 be 60 c 95 be 155b
V6 (Sar/Sak//Arufen) 0.389 ab 2.58Db 64.6b 21.8¢ 62 c 94 ¢ 155b
LSD 1% 0.064 0.522 16.2 2.14 15.23 21.35 28.78

Ll 6yl gme sl M):@JW\CEM):JQN;\M:q;g-o,a;Twuj‘mgfjmo}f@)l;S¢u@§goyﬁ,:
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 4. Analysis of variance for plant characteristics of wheat genotypes under field conditions
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3w 12 1 VB vE O JE L& Yz - 3 8 35
Treatments T elasles Y9 3 9] ? P D O O 2 m 2 O s ~
Replication S5 2 0.00013™ 0.017™ 16.26™ 851.39™ 30.77"  45.06™ 643444* 80659* 0.082™ 0.754™
Treatment Sles 5 0.001™ 0.053™ 34.63™  15205.3** 38.91™  85.29™ 276717* 79285%* 14.82™ 0.476™
Error holeiT gl 10 0.002 0.110 23.55 360.32 23.57 30.86 59378 14021 5.41 0.309
C.V (%) [ - 13.99 9.58 5.83 5.96 13.71 7.85 4.47 6.19 6.63 14.55
ns : Not significant BIEPEET
*, ** . Significant at 5% and 1% probability levels, respectively N RV PC PP USRS PRERVINES SRl
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Table 5. Means comparisons of plant characteristics of wheat genotypes under field conditions
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Treatments r 3 b= 3 E D & _3 3 xS 3 & 25 I 3
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 4.0lab
Sardari-101 0.29a 34a 87.7ab 417.7a 16.4b 74.3a 5737ab 2134a 37.1ab 4.39a
Sardari-39 0.29a 34a 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¢c 21.6ab 63.0b 5060c¢ 1647¢ 32.6b 3.39ab
LSD 1% 0.0814  0.6034 8.828 34.53 8.833 10.11 4433 215.4 4.232 1.011

L, gyl sme sl J..p):c'.;d\a:?lclw): g')i?\: Slaals Lo 35037 bl s (s S 2in Co ‘5b\:a§$h;ﬁ§$l¢o};~,@):
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)

6135 Shas b 5 an bl b5, "

- g )
= N % =
3 - R D
- 2 : 5 3 4 <
P | g 2 L | - e
3 9 N 28 N NG g 2 & < 2
3 E 2 % 58 3% 32 & £ = = % ~
& 5 £ £ TS 3z 35 8 3 5 o £ s B
g o¢f 3 13 4F 43 4 o2 %% 7y s £ : 3 3
TN Y D D AT AT T N\ N S RN T ST R BTN
3g 35 i e ra A7 ) %o %5 . v 2% 52 42 25 NE 2
< i 2 k2 gE %2 3z 3F 3FJE o 32 hg 42 4T 3 3F 13 d
P e T 5 '8 25 wg wE w3 g g Y& = g e j5 3% ig 2E
Plant characteristics RIo) NS Yo Sz oz o oH [ [ ia 25 318 LS ) 2 i ¥a 20
S A s 1
Germination rate (seed.day™)
S o Sl -0.611 1
Mean germination time (day.seed™)
Siods 0425 -0.644 1
Electercal conductivity (uS.cm™.g"
e croal s -0.042 0.537 -0.74 1
No. normal seedlings
ey, 040 0.188  -0.349 0.814 1
Primary root dry weight (g)
il i 03 0.111 0.376 -0.576 0.968" 0.863" 1
Primary shoot dry weight (g)
ol oS 03 0.170 0.248 -0.432 0.908" 0.962  0.957" 1
Seedling dry weight (g)
oS b e -0.494 0.604 -0.464 0.727 0.817" 0.693 0.735 1
Seedling emergence rate (seedlings.day™)
oalS b e Kile 0.581 -0.307 0.347 -0.439 -0.501 -0.474 -0.414 -0.717 1
Mean germination time (day.seedlings™)
65l 0.336 0.043 -0.618 0.828" 0.688 0.845" 0.805 0.323 -0.189 1
Plant height (cm)
ot 93 i sl 0.478 0.217 -0.205 0.234 -0.236 0.231 0.035 -0.365 0.405 0.300 1
Spike.m’
At 3 4ls sl -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 Aimdoys 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
Cilsy astls -0.434 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 (%)
S -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™)
S35 905 Sas -0.117 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™)
a5 Shes -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 1

Grain yield (kg.ha)
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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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