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Evaluation the effect of maternal growth environment on survival of barley seeds
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ABSTRACT

To evaluate the effect of maternal growth environment on the establishment and seed vigor of barley (Hordeum
vulgare L.), after warehouse storage, a field experimental was conducted as spilit plot arrangement in complete
randomized block design with three replications. The Irrigation treatments, included full irrigation, moderate stress
(irrigation flowering stage) and severe stress (irrigation from flowering to harvest), and fertilizer treatments included
control (without fertilizer), bio-fertilizer, organic fertilizer, chemical fertilizer, integrated of manure bio-fertilizer with
the chemical fertilizer and combination of manure organic fertilizer with chemical fertilizers. Seed vigor and survival
after five years of natural storage were measured via vigor test and lipid peroxidation test and finally the grain yield
and other plant characteristics were evaluated. The results showed that the moderate drought stress imposed on the
mother plant reduced the germination percentage, while the plants which received the integrated bio-fertilizer with
chemical fertilizer, had the highest percentage of germination. In this treatment plant height and grain yield increased
whereas reduced EC and Lipid peroxidation, while the treatments in which recieved chemical fertilizerand had been
under mild water stress, after the storage period, germination and yield component were more vulnerable. The results
of seed vigor, establishment and peroxidation of membrane indicated that among of fertilizers treatment imposed on
the maternal, the integrated bio-fertilizer with chemical fertilizer under different water stress conditions had the same
result and showed more sustainability in seed vigor, yield and storability potential.
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Table 1. Analysis of variance of the effect of irrigation and fertilization on establishment and seedling growth of
barley seed after natural storage

Mean squares

S.O.V. df Germinati Germination  Uniformity . Grain Biological Lipid
ermination I Height p - e
rate of germination yield yield peroxidation

Replication 2 0.198 0.0004 0.01 0.23 97.4 104066.7 213 0.0059
Irrigation (Irr) 2 367.16™ 0.0001™ 137 43"  511.7™ 2249540222 529.83" 0.015™
Error 4 0.49 0.000009 0.003 0.31 865.72 564455.6 19.8 0.0005
Fertilization (Fer) 5 150.6™ 0.0001 " 7.977 489" 138307.8" 38563320  538.87  0.0112™
IrrxFer 10 198.4™ 0.00006™ 317" 7.927 3919047 36084955.6  196.3" 0.0104™
Error 30 0.50 0.000006 0.019 0.42 919.1 583413 12.14 0.0012
CV.% 0.82 2.17 3.25 5.4 5.21 8.85 3.8 38.8

Aoy ) g0 Jloiol o jo jls pixe g )0 Sae € ol 5 a4 sk g % S

ns, “and " Not significant, significant at 5% and 1% levels, respectively.
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Table 2. Mean comparison of irrigation and fertilization on characteristics of barley seed after natural storage

Irrigation Fertilizing Germination Germination  Uniformity = Height G_ram Blol_oglcal L|_p|d_
system system (%) rate of germination  (cm) yield yield (u.S.cm*gh peroxidation
(kg.h")  (kg.h™) o (n mole.g")

(NF) 87" 0.1207 4.8° 46.1™ 444.48° 13666.7° 86.9° 54,80

(NB) 87.5™ 0.122 % 3.7 37.3° 565.73" 10566.7° 77.6° 34,95

No-Siress (VC) 88" 0.125" 3.5% 64.8™ 640.76  6966.7" 86.3° 66.43%
(cv) 93.3%® 0.112 3.6" 73.6® 601.08" 118001 107.78 13.75°

(CB) 87.5" 0.125% 3.8 77.7°  654.39% 50007 110.21° 25.09°

(CF) 95° 0117 % 5.7° 67.07* 552515" 11333.3° 86.07° 230.47°

(NF) 73¢ 0.120 ™ 6.7° 78.4° 439359 18973.3° 84.9% 41.52%

(NB) 73.5¢ 0.125% 3.7 54,3 674.59™  10800° 85.9° 43.67%

Medium stress (VO 75¢ 0126 357 60.2"° 493.4° 162833 85.7° 100.43
(cv) 96.3° 0.113" 35" 74.2® 851.925° 11383.3° 85.03% 170.9°

(CB) 92.5% 0.115" 3.8°f 70.8°  608.2 15333.3% 88.12° 33,17

(CF) 75¢ 0.130%® 5.7 62.4 4555°  11466.7° 78.06° 61.09%

(NF) 91.3% 0.131% 5.3° 67.8%° 597.65% 6376.79 106.7° 108.55"

(NB) 88.3" 0.124 ® 6.9° 63" 709.075°  5200° 79.2% 161.98"

severe Stress (VO 91.6® 0.123 % 2.8 67.2 552.79" 6866.7 98.1° 151.09™
(cv) 82.6° 0.123 % 3.08! 73.8°  440.365° 1433.3" 104.3 141.86™

(CB) 6.91% 0.122%f 3.5" 67%  626.66% 2873.3" 98.001° 56.79%

(CF) 89.3%° 0.129 ** 3.6" 70.8° 567.795" 6296.79 83.87°* 124.77™

W5l e gl o, B Jleisl e 45 S5l (glaiels aiz g3l b aijls i slads > 4 Sla ik gt y2 40
Means in each column by similar letter(s) are not significantly different at 5% probability level, using Duncan’s Multiple Rang Test.
NF= no fertilizing, NB= phosphorous and nitrogenous biofertilizer, VC=vermicompost, CV=50% chemical fertilizer including NPK+50%
vermicompost, CB= 50% chemical fertilizer including NPK + 50% biofertilizer and CF= 100% chemical fertilizer.
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