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EFFECT OF SEED PRIMING ,SEED SIZE AND SEED
DEEPTH ON FIELD EMERGENCE AND
ESTABLISHMENT OF SORGHUM
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ABSTARACT

Afield experiment was conducted at a private farm in south Babylon
governorate during the fall and spring seasons of 2015 and 2016 . The design
was Randomized Complete Block (RCBD) with split — split- plot
arrangement and three replications . The depth of sowing (4,6,8and 10)cm
occupied the main plots .Seeds sizes (3.5-3.1, 4-3.6 and > 4) mm occupied
the sub — plots. While seed priming treatments ( i.e. seed soaking with
gibberellic acid (GA3300 mg.l-1) , salicylic acid ( SA100 mg.l-1) , cytokinin
(CK100 mg.I-1) , ascorbic acid (ASC100 mg.I-1) , potassium chloride (KCI
40 mg.l-1) and W water) for 12 hours , occupied the sub — sub — plots. The
objective was to improve the germination characteristics of seeds by
using priming technique with (plant hormones , vitamins and salts ) ,
different seeds sizes and different depth seed. Gibberellic acid was
significantly superior in giving the highest values of these characteristics field
emergence percentage (76.26 , 83.18) % respectively .. For seed depth , the
(4.0cm) depth significantly increased in the field emergence percentage
(77.37 , 81.29)% respectively . Therefore, It can be concluded that seed
priming technique of large seed > 4mm sown at 4cm could increase

substantially the field emergence percentage .

Keyword: SEED PRIMING - SEED SIZE - SEED DEEPTH-YIELD GRAINS
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Tabl (1) Effect treatment priming, size seeds , depths sowing on the

precendage of emergence field of sorghum bicolor in fall season 2015

s (1- 3, pade) 5dal) cMalas paa | (g
LM GA; CK ASc | SA | KCI | W | usd |43
pa X () | (™
s

75.96 84.53 81.03 | 70.33 | 75.5|78.67 | 65.67 | 3.6-3.1

76.56 81.43 81.27| 67.5| 82.7|79.13| 67.3| 4-36 4
79.61 84.07 81.93 | 74.17 | 81.67 | 81.37 | 74.47 4

71.67 81.13 74.77| 61.5(72.79|76.57| 63.1| 3.6-3.1 6
77.16 83.3 82.6 | 74.13 | 79.67 | 78.67 | 64.6| 4-3.6

78.95 84.4 82.63 | 71.57 | 82.93 | 80.77 | 71.4 4

64.63 73.93 66.03 | 55.53 | 64.24 | 70.1|57.97 | 3.6-3.1 8
70.87 77.33 76.27 | 66.13 | 73.57 | 72.43 | 59.5| 4-3.6

72.03 76.17 75.2 | 65.77 | 76.13 | 73.67 | 65.27 4
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56.96 60.97 59.47 | 49.4|52.53|60.97 | 58.43 | 3.6-3.1
58.18 62.43 60.93 | 51.1|61.47|6223| 50.9| 4-3.6 10
60.42 65.43 62.1 | 54.23 | 62.97 | 63.83 | 53.97 4
N.S N.S 0.05 LSD
Gles) o gia GA;| CK| ASc| SA| KcCI W[ x  deiyil Gles
deiy 3 Jedadll ¢ lalaa
77.37 83.34 | 81.41 | 70.67 | 79.96 | 79.72 | 69.14 4
75.93 82.94| 80|69.07 | 78.52 | 78.67 | 66.37 6
59.18 75.81| 72.5|62.48 | 71.31|72.07 | 60.91 8
58.52 62.94 | 60.83 | 51.58 | 58.99 | 62.34 | 54.43 10
0.729 N.S 0.05 LSD
a2 bl GAs;| CK| ASc| SA| KCI| W |kl x jsill aaa
s Judadl)
67.31 75.14 | 70.32 | 59.19 | 66.31 | 71.57 | 61.29 3.6-3.1
70.69 76.12 | 75.27 | 64.72 | 74.35 | 73.12 | 60.57 4-3.6
72.75 77.52 | 75.47 | 66.43 | 75.92 | 74.19 | 66.27 4
0.496 1.278 0.05 LSD
GA3 CK ASc| SA|KCI| W
76.26 73.66 63.45|72.19 | 73.2 | 62.71 Jpdadl) Clalaa
1.475 0.05 LSD
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Tabl (2) Effect treatment priming, size seeds , depths sowing on the

precendage of emergence field of sorghum bicolor in spring season 2016

aaa X Al Gl (1- 8 picla) jdal) Dlalaa A | ke
B GA;| CK| ASc| SA| KCI| W[ sl |43
() | ()
79.51 | 87.03 | 81.03 | 78.43 | 80.43 | 77.83 | 72.3| 3.6-3.1
81.94 | 86.13 | 83.37 | 80.8|83.73| 81.4|76.23| 4-3.6 4
82.4 | 88.03 | 84.57 | 79.03 | 82.87 | 80.87 | 79.03 4
76.06 | 81.13 | 77.43 | 72.2|77.97 | 73.33 | 74.27 | 3.6-3.1
81.19| 86.4|81.73| 79.1| 832| 786| 781 | 4-3.6 6
82.1388.03| 82| 80.5|82.97|79.47 | 79.8 4
76.29 | 79.33 | 78.1|74.77| 77.4| 73.6|7457| 3.6-3.1
78.23 | 83.5|80.07| 75.2| 75.2|74.43|76.23| 4-3.6 8
79.96 | 83.4|81.97|78.33|78.33 | 76.63 | 76.73 4
67.97 | 76.57 | 71.8|62.23|62.23| 61.2|67.57 | 3.6-3.1
7009 | 78| 72.2| 68.4| 68.4|6743| 64| 4-3.6 10
7359 | 78.63 | 73.33 | 70.5| 70.5|71.43|72.67 4
N.S N.S 0.05 LSD
b gia GA;| CK| ASc| SA| KCI| W/|x 4l e
Glas ) Jufanl) &lalaa
de 30
81.29 87.07 | 82.99 | 79.42 | 82.34 | 80.03 | 75.86 4
79.79 85.19 | 80.39 | 77.27 | 81.38 | 77.13 | 77.39 6
78.16 82.74 | 80.04 | 76.1|79.36 | 74.89 | 75.84 8
70.55 77.73 | 72.44 | 67.04 | 71.32 | 66.69 | 68.08 10
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1.236 N.S 0.05 LSD
b gia GA;| CK| ASc| SA| KCI| W |alaa x gl ana
BTN edal)
74.96 81.02 | 77.09 | 7191 |76.06 | 71.49 | 72.17 3.6-3.1
77.87 83.51|79.34 | 75.87 | 79.36 | 75.47 | 73.64 4-3.6
79.52 85.02 | 80.47|77.09|80.38| 77.1|77.06 4
1.097 N.S 0.05 LSD
GA; CK ASc| SA| KCI W
83.18 78.97 7496 | 78.6 | 74.69 | 74.29 Jpfadll EBlalaa
1.08 0.05 LSD
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Tabl (3) Effect treatment priming, size seeds, depths sowing on the

precendage of establishment field of sorghum bicolor in fall season 2015

ds) )3 (las) (1- Al aale) udadl) CBlalaa | ada | las)
293 aaa X GA; CK| ASc| SA| KCI| W/ s[4,
()| ()
63.81 74.73 64.13 | 58.83 | 62.5|67.97 | 54.67 | 3.6-
3.1 4
68.19 75.40 71.4 | 60.30 | 72.67 | 70.1| 59.3| 4-36
71.16 77.37 74416490 | 755|72.13|62.63| >4
62.59 73.20 65.17 | 53.63 | 62.83 | 67.53 | 53.2| 3.6-
3.1 6
67.42 67.40 70.57 | 63.43 | 72.03 | 71.03 | 60.03 | 4-3.6
68.98 74.97 72.5|60.67| 73.8|71.17| 60.8| > 4
58.54 63.77 62.3|52.27 | 59.4|62.23| 51.3| 3.6- 8
3.1
60.44 65.37 63.97 | 57.10 | 61.07 | 62.57 | 52.57 | 4-3.6
60.39 69.73 66 | 52.47 | 58.33 | 62.43 | 53.4| >4
53.51 60.20 58.8 | 45|55.87 | 57.3|43.87| 3.6-
3.1 10
55.28 60.73 59.6 | 49.53 | 56.8 |59.03| 46.0 | 4-3.6
57.88 63.73 64.13 | 50.67 | 58.5| 59.7|50.53| > 4
1.434 N.S 0.05 LSD
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dus) hagia GA;| CK| ASc| SA| KCI| W/|x 4}l (e
i) 3 Jedadl) Elalaa
67.72 75.83 | 69.98 | 61.34 | 70.22 | 70.07 | 58.87 4
66.33 71.86 | 69.41 | 59.24 | 69.56 | 69.91 | 58.01 6
59.79 66.29 | 64.09 | 53.94 | 59.60 | 62.41 | 52.42 8
55.56 61.56 | 60.84 | 48.40 | 57.06 | 58.68 | 46.80 10
1.149 N.S 005 LSD

a2 bugla GA;| CK| ASc| SA| KCI| W |cSalas x ;5 ada
BTNy Jehadl)
59.61 67.97 | 62.60 | 52.43 | 60.15 | 63.76 | 50.76 3.6-3.1
62.83 67.22 | 66.38 | 57.59 | 65.64 | 65.68 | 54.47 4-3.6
64.6 71.45 | 69.26 | 57.17 | 66.53 | 66.36 | 56.84 > 4
0.644 N.S 005 LSD

GA; CK ASc| SA| KCI| W Jeall Dbl
68.88 66.08 55.73 | 64.11 | 65.27 | 54.02
1.253 0.05 LSD
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2016 4 M) 3920 (B sl

Tabl (4 ) Effect treatment priming, size seeds , depths sowing on the

precendage of establishment field of sorghum bicolor in spring season 2016

dilas| (1- A prla) jadail) CBlalza axa | Gles)
X ds13 GA; CK| ASc| SA| KCI| W 293 | As 3
o5 s )| )
69.53 76.53 71.80 | 68.67 | 70.00 | 67.03 | 63.13 | 3.6-3.1
72.69 76.40 74.27 | 71.47 | 74.00 | 72.47 | 6753 |  4-3.6 4
72.02 76.50 7457 | 69.37 | 72.87 | 70.47 | 68.37 4
67.77 72.60 68.47 | 65.23 | 69.30 | 65.60 | 65.40 | 3.6-3.1
7151 76.47 72.33|70.73|71.87 | 68.90 | 68.77 |  4-3.6 6
72.23 78.10 72.67 | 70.93 | 72.63 | 69.57 | 69.47 4
67.34 70.47 67.10 | 65.40 | 69.40 | 66.00 | 65.67 | 3.6-3.1
69.24 74.20 71.30 | 66.47 | 70.23 | 66.67 | 66.57 |  4-3.6 8
70.35 75.27 73.50 | 69.73 | 70.13 | 68.07 | 65.40 4
56.92 65.90 61.47 | 52.03 | 59.43 | 51.83 | 50.87 | 3.6-3.1
60.56 67.50 62.50 | 61.53 | 60.53 | 56.63 | 54.67 | 4-3.6 10
64.23 70.47 64.80 | 61.40 | 66.20 | 62.43 | 60.07 4
0.853 2.471 0.05 LSD
el Ll gia GA;| CK| ASc| SA| KcCI W eyl el
dei 3 Jpdasl) clalea
71.41 76.48 | 73.54 | 69.83 | 72.29 | 69.99 | 66.34 4
70.50 75.72 | 71.16 | 68.97 | 71.27 | 68.02 | 67.88 6
68.98 73.31|70.63 | 67.20 | 69.92 | 66.91 | 65.88 8
60.57 67.96 | 62.92 | 58.32 | 62.06 | 56.97 | 55.20 10
0.453 1.397 0.05 LSD
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temperature on the germinationof
common water hemp, gaint
foxtail and velvt leaf . Weed
Sci.52:67-73.

252

skl g s e ol sladll s als )2
by Apliy) Bl elall 3,3 Sisay
19

b gia GA;| CK| ASc| SA| KCI W | elalea x jgddl ana
o) Jedat)
65.39 71.38 | 67.21 | 62.83 | 67.03 | 62.62 | 61.27 3.6-3.1
68.50 73.64 | 70.10 | 67.55 | 69.16 | 66.17 | 64.38 4-3.6
69.71 75.08 | 71.38 | 67.86 | 70.46 | 67.63 | 65.83 4
0.476 N.S 0.05 LSD
GA3 CK ASc| SA| KCI w
73.37 69.56 66.08 | 68.88 | 65.47 | 63.83 Jpdadl) Cdlalaa
0.739 0.05 LSD
. Abdullahi, A. and R. L. s sbaal)
Vanderlip. 1972. Relation of
vigor test and source and size to i 2008 aSa alaia Gl s ]
sorghum seedling establishment . ot e . .
Agron. J.64: ‘—’L‘-’\y\ 558y A A ‘J.-.‘L‘)-‘AM BEVAEN
143 -144 . Sorghum bicolor Jsbaxd! 3,301 s
. Anderson, W. K . and Garling . J o e
. R . 2000 . The Wheat Book — Al Bl e A3 L. Moench
F:Ar‘int_:ipllis Wantd APrtactilqe asle Al riale Al Adba)
Agriculture Western Austeralia . e -
Bulletin . 4443 . Aals - A2 A - sl dealadl
. FAO. 2012.Food and Agriculture sy
Organization of The united " . .
Nation . Fao statistics Division e O 2006 . wes Bla, ejes 2
2013- October. 3 b de) 3l delse e AUl 3 A
. Ghodrat, V. and Mohammad J. o .
Rousta. 2012. Effect of Priming - el A Gl dualay 5o
With Gibberellic Acid (GA3) on LS | Jraladll aud | o)y 5iS3 da gkl
Germination and Growth of Corn s dedle el -
(Zea mays L.) Under Saline 131 i0mg . A fadls As) )l
gondigo_nz(lé) EI;gtz.\].8,68\gric. and G llin)l 2006 AslLl B0 s .3
rop Sci. :882-885. . .
. Leon,R.G.2004.Effect of el Al sl sl il Al )




ey £ g

(2017) < 253-239 :(4) 9 — 4l 5l ashall ) i) dlaa

on water uptake and electrolyte
leakage of (Sorghum bicolor
L.)Seeds. Ann. Appl . Biol . 129 :
125- 136.

14.  Vanderlip,R. L.1993. How a
Sorghum Plant Develops. Kansas
State University.20 .http://www.
Oznet. Ksu.edu.

15.  Vieira, AR., M.G.G.C.
Vieira, A.C. Fraga , J.A. Oliveira
and C.D. Santos. 2002. Action of
gibberellic acid (GA3) on
dormancy and activity of a-
amylase in rice seeds. Rev. Bras.
Sementes , 24: 2-10.

253

9. Radford ,B .J. and Henzell ,
R.G. 1990 . Temperature affects
the mesocotyl and coleoptile

length of grain  sorghum
genotypes . Aust J. of Agric. Res
41 (1) 79- 87

10. Rampho, E. T. 2005
National herbarium, Pretoria,
South Africa.

11. Renewable Fuels Association

. 2010 . The Industry — Statistics .
28.03.11.
Sedghi , M., A. Nemati and
B. Esmaielpour.h 2010. Effect of
seed priming on germination and
seedling growth of two medicinal
plants under salinity. J. Food.
Agric. 22 (2) : 130-139.
13.  Shephard, H. L., and R. E. L.
Naylor. 1996. Effect of seed coat

12.



