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Effects of seed priming on seed vigor and grain yield of barley
(Hordeum vulgare L. cv. Abidar) in rainfed conditions
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Table 1. Meteorological data of agricultural season (2006- 2007) in dryland agriculture research station of Maragheh
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Month Rainfall  Abs.min.temp ~ Abs.max.témp.  Mean temp. Nofdc*i‘;;;gé)low 0'c RH Evaporation  Mean of min. temp.  Mean of max. temp.

(mm) (©) (%) (©) (%) (mm) (S (9
Oct. 4 21.2 1.0 26.8 13.76 0 47.30 167.5 7.84 19.68
Nov. ouT 144.0 -115 18.0 4.95 14 72.20 30.6 1.39 8.52
Dec. 55T 0.7 -11.5 8.6 -3.46 30 50.03 0 -7.10 0.19
Jan. ©3 134 -25.0 4.2 -8.90 30 59.90 0 -12.60 -5.25
Feb. o 415 -16.5 6.2 -3.62 30 54.20 0 -7.23 -0.01
Mar. Ll 41.8 -13.2 12.6 -0.20 27 63.40 0 -3.72 3.32
Apr. s 92.3 -5.7 16.4 4.10 16 68.70 0 0.70 7.49
May coigos,l 53.4 -2.4 25.4 11.66 1 56.10 178.1 7.01 16.32
Jun sls & 9.6 7.2 30.2 18.43 0 42.90 264.5 12.46 24.41
Jul. % 3.6 10.0 334 20.97 0 43.80 352.8 15.15 26.79
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Table 2. Analysis of .variance for seed germination characteristics of barley in seed priming treatments with Zn and P solutions

(MS) w0 8
= 54 .3 = 5 =
. = 5 2 3= 32 82 2.2
. e 2 8 E] LE - 23 7 > o g
vy 438 13 I ) § 3 35 4% 42
22 v g % v E 5 2 v 2 > 15
: : 5 o : N
=2 @ = =
> [©) = =
Seed priming (Zn solution) s, Jskes b Koyl 3 357.667  943.896" .  79465:599™ 0.018™ 60.516™ 0.023" 0.010™ 0.064™
Seed priming (P SOIULION) i Jsbous b <Kiasl 3 71 305229 11788584 . 0.008" 18.807™ 0.010™ 0.003™ 0.025™
Interaction (Zn x P) b X (S35 lize I 9 105" 310.785™  59548.931" 0.004™ 19.807™ 0.008™ 0.003™ 0.019”
Error hlTels 48 30 49.292 15294.864 0.001 3.136 0.000145  0.000145  0.000416
0, - . .
CV (%) (o)l o 2 - 4.09 5.58 24.79 7.32 5.63 10 7.49 7.44
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**: significant at 1% probability level
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Fig. 1. Variation of seed germination characteristics of barley in seed priming treatments with Zn solutions
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Fig. 2. Variation of seed germination characteristics of barley in seed priming treatments with P solutions
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Table 3. Mean comparisons of seed germination characteristics of barley in combined seed priming treatments with Zn and P solutions

S 035 oS 03 S 035
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percentage percentage (us.em™.gl)  rate (seed.day™) seedlings dry weight (g)  dry weight (g) weight (g)
Control (No pri:;;“:g;;ﬁ D) Sald 100a 99a 548.150 a 0.319 ab 24.75a 0.139b 0.182a 0.321 be
10,:'\;?; ﬁ(‘)'r;,\j’;ﬂ" S 98 ab 95 ab 170.500 e 0.326 ab 24.00 ab 0.163 a 0.171 ab 0.334 ab
10’;"’,\;;’; jﬁgg'r;,\‘;’;ﬂ" S 98 ab 94 ab 273.325 de 0.321 ab 23.50 abc 0.161a 0.170 ab 0.331 ab
10’:,\/&’; ibi;)o :rfl\jl) F’,Y"’ S 99 ab 97a 366.175 cd 03352 24.25a 0.172a 0.186 a 0.358 a
e oPfvriiedite 93 be 85 cd 340.225 cd 0.246 de 21.25 de 0.059 d 0.121d 0.180 f
50’;;\;2’; ﬁg'r;,\j’;ﬂ" S 95 abc 88 bc 433,625 abc 0.291 bc 22.00 cd 0.118¢ 0.148 ¢ 0.266 d
s e S e 93 be 89 be 464.325 abc 0.3314 22.25 bed 0.137b 0158bc  0.295cd
15: n;:/l’“ zﬁi\ 15 ;j\jl’;’ S 78d 62e 377.150 cd 0.233e 15.50 f 0.020 e 0.097 e 0117 f
1f: n;:/l’“ Zﬁ"fég ;j\jl’;’ S 89c 79d 402.325 bed 0.308 ab 19.75¢ 0.121 be 0.147¢ 0.268 d
7t o e 15 N e 93 be 86 cd 520,950 ab 0.271 cd 21.50 de 0.076 d 0.144 ¢ 0.219¢

100 mM Zn + 100 mM P

J;’)UJ&)LAT)\:L;'MQJUJMﬁ@d\.«bld@:;:ﬂl:L;\d;.ah.xeQ,-}walﬂwdfj_hJ}fél)laaf&umiil:»o);d,ap
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 barley in seed priming treatments with Zn and P solutions

(Fall planting) o5k oS (Spring planting) o,lg oS
2 - 2 2
S 5 S é
8 a2 E 28 =} 18 = =)
) 3 12 y2 a2 = 3 g 2 g =
- ! (=] = O f- > = [=)) - QO > 2
Treatments  _zlT sla,bes L 35 3\ < 33 2o \% > %5 { s 2o &‘ >
55 XE iy 1% S 58 g
3 . \, T2 N 9 5 8 \,, =y 9 3 8
k ig $E 1g ¥z "8 ig 12 ¥z 5
5 3 5 5
D > [} 3
3 %) 3 n
Replication BES 2 0.0005 ™ 127.722 ™ 24.22™ 1844205.7™  649100.17 " 0.001™ 171.167™  476190.167™  72403.389 ™
Seed priming PR 5 0.001™ 232.322" 29.02" 606968.76"  156238.8 " 0.04™ 65.733™  264402.367™  52354.222™
Error ialosT sl 16 0.0002 112.922 10.09 264758.39 56019.77 0.033 3325 331067.633 56388.556
CV (%) (4wys) Ol i s o - 10.61 12.13 18.45 15.08 1358 1452 20.91 12.27 18.76
ns : Non- significant I3 (sme 21N

*,** . Significant at 5% and 1% probability levels, respectively

kk Kk

L0556 5 ey ezl o 53 ls (me 55 4T
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Table 5. Means comparisons of plant characteristics of barley in seed priming treatment in fall planting

S peb e e el il 1) Gl Si; Lo S s Shes wla > Slos
Treatments AbsTslols Seedling emergence rate Seedling establishment < Winter survival Biologic yield Grain yield
(seedling.day™) (%) (%) (kg.ha?) (kg.ha™)
T1 = Check (No priming) Gl i O3k ) aals 0.121c 79.70ab 89.30 b 3013 ab 1373 b
T, = Priming with 10 mM ZnSo4 Sy Vsn o V0 LSl 0.154 b 87.70 ab 94.67 ab 3067 ab 1646 ab
Ts= Priming with 50 mM KH2Po4 b Vgn a0 LSl 0.144 be 91.70ab 95.00 ab 2979 b 1555 ab
T,= Priming with 100 mM KH2Po4 s Vo eV o LKl 0.137 be 100.00 a 90.30 b 4031 a 1800ab
Ts = Priming with 10 mM ZnSo4 + 50 mM KH2Po4 b en 00+ 595, Vsn o V0 LKl 0.139 be 91.00 ab 93.70 ab 3757 ab 1989a
10 mM ZnSo4 + 100 mM KH2Po4 T6 = Priming with JE S TR ST VR PR (V. S 0.181a 75.70b 97.70 a 3621 ab 1889a
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Means in each column by similar letter(s) are not significantly different at 5% probability level, using Duncan,s Multiple Rang Test
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Effects of seed priming on seed vigor and grain yield of barley
(Hordeum vulgare L. cv. Abidar) in rainfed conditions

Abdolrahmani. B.}, K. Ghassemi-Golezani?, M. Valizadeh®, V. Feizi-Asl *
and A. R. Tvakoli °

ABSTRACT
Abdolrahmani. B., K. Ghassemi-Golezani, M. Valizadeh, V. Feizi-Asl and A. R. Tvakoli.2009. Effects of seed priming
on seed vigor and grain yield of barley (Hordeum vulgare L. cv. Abidar) in rainfed conditions. Iranian Journal of Crop

Sciences. 11 (4): 337-352 (in Persian).

Effects of seed priming in Zn and P solutions (with 10, 50 and 100mM Zn from ZnSO4 and 10, 50 and 100mM P
from KH2PO4, respectively) on seed vigor, seedling establishment and grain yield of barley were evaluated in
laboratory and field conditions (in autumn and spring plantings) in 2005- 2006 cropping season. Laboratory experiments
were conducted as factorial on the basis of completely randomized design and field experiment was carried out as y
randomized complete block design. Analysis of variance of laboratory data showed that percentages of viable seeds and
germination, electrical conductivity ( EC) of seed leakages, germination rate, root and shoot dry weight and seedling dry
weight were significantly affected by Zn priming.All; but EC, were affected by P priming. ZnxP priming interaction
was also significant on all traits. All of these traits decreased, with increasing Zn concentration in priming solutions.
However, these qualitative traits increased, with increasing P concentration up to 50 mM. Further increases of P
concentration resulted in reducing the traits. Priming in 10 mM Zn, 50 mM P, 100 mM P, 10 mM Zn + 50 mM P and 10
mM Zn + 100 mM P solutions were superior as compared to the other priming solutions, in the laboratory. Thus, these
priming treatments were applied on seeds taht were used for autumn and spring plantings. Field traits were not
significantly affected by priming treatments in spring sowing. However, in autumn sowing, the highest emergence rate
and winter survival was achieved by 100 mM P + 10 mM Zn priming. In general, priming treatments, particularly 50
mM P + 10 mM Zn and 200 mM P + 10 mM Zn improved grain yield of barley up to 41% in autumn planting. Highest
biological yield in autumn belonged to 100 mM P priming treatment and was 34% greater as compared with check. In
conclusion, priming could icrease grain yield and biological yield in average by 29% and 16%, respectively. Therefore,

these priming solutions can be applied to improve field performance of winter barley in rainfed conditions.

Key words: Barley, Grain yield, Seed priming, Seed vigor and Seedling establishment.
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