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ABSTRACT

Greenhouse experiment was carried out to study the effects of seed size and
seed iron and zinc content on seedling growth of 15 promising and dominant
varieties of barley plant in the North part of Iraq. Three groups of seed size with
different seed quality (Fe and Zn content) of each variety were sown in Fe and Zn
deficient alkaline calcareous soil. After six weeks root and shoot dry weights of
barley plants grew from different seed size and seed quality were compared.
Seedlings derived from larger seed size and with high Fe and Zn content had greater
root and shoot dry weights. Barley varieties El-Kheir, 1/1105,Amal and local black
performed better seedling growth.

INTRODUCTION

Micronutrient content of seeds is important for the nutrition of plant seedling
and this effect is most pronounced in micronutrient deficient soil (Rengel and
Graham, 1995, Yilmaz et al., 1997). Seed size and seed micronutrient content roles
on seedling growth under Fe and Zn deficient condition is rarely studied.In Iraq
there is no such kind of studies. In this study, the objectives were to investigate the
effects of seed size and its micronutrients (Fe and Zn) content on the early growth
of 15 promising and dominant barley varieties grown in north part of Iraq, on
calcareous soil.

MATERIALS AND METHODS

Greenhouse experiment was conducted to determine the effects of seed size
and seed micronutrients (Fe and Zn) content on the early growth of 15 different
barley varieties (El-Kheir, Boraq, Ghallion, 1/1105, Haddhar-465, Amal, Al-
Bawadi, Sameer, Local black, Biba-99, ACSAD-14, ACSAD-2, ACSAD-9,
ACSAD-12 and Najim Al-deen). The seeds of the 15 promising and dominant
varieties were collected from the agriculture research stations which located in
Dohuk and Erbil governorates in north part of Iraq. Seeds of each variety were
sieved and separated to three seed size groups {retained on 4.0 mm mesh (group I),
passed through a 4.0 mm mesh and retained on 3.0 mm mesh (group II), and passed
through a 3.0 mm mesh and retained on 2.36 mm mesh (group III)}. Iron and Zinc
in seeds of each group size and of each barley variety were determined by using
method described by Chapman and Part ( 1961).

Micronutrient (Fe and Zn)-deficient calcareous silty clay soil with about 21%
CaCOj; and pH 8.6 (Table 1) was collected from the field experiment station at the
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college of Agriculture, Dohuk University, Northern Iraq. PVC pots (9.5 cm
diameter X 11cm length) were filled with 500g air-dry soil. Eight seeds from each
group size were sown in each pot, and distilled water was added in amounts
sufficient to bring soil water content to 75% of soil field capacity. Soil moisture
content was kept at 75% of field capacity during the period of the experiment by
weighing the pots daily and adding by distilled water to obtain the original wet
weight. After germination plants were thinned to 4 plants per pot, and after 45 days
from sowing plants were harvested. At harvest time soil was washed off root under
running tap water. Both roots and shoots were separated gently and weighed.

RESULTS AND DISCUSSION

Physical and chemical characteristics of soil :Various physiochemical properties
of soil are presented in (Table 1). Soil was calcareous which contained more than
200 CaCO; gm kg'soil and characterized by very low organic matter content
15.5gm kg 'soil and had high pH value 8.6. Concentration of DTPA-extractable Fe
in soil was 2.79 mg kg soil which was less than the adequate amount of Fe in
calcareous soils (4 mg kg'soil) as stated by Soltanpour and Schwab (1977), and it
was marginal with the critical level for calcareous soils (2.5 mg kg'soil) obtained
by Sims and Johnson ( 1991), while the zinc concentration of the soil was 0.55 mg
kg 'soil which was less than marginal amount of Zn in calcareous soils (0.6-1.0 mg
kg'soil) as (Soltanpoure and Schwab, 1977) stated, and was very close to the
critical level (0.5 mg kg-1soil) obtained by Sims and Johnson(1991). The soil
texture silty clay with high fractions of both silt and clay and low fraction of sand.

Table ( 1): Physicochemical properties of top soil sample (0-30) cm.

pH 8.6 Sand (g kg") 90.60

CaCOj; (gm Kg'soil) 201.0 Silt (gkg™) 487.50

Organic matter (gm Kg™'soil) 15.5 Clay (g kg™) 421.90
Available Fe (mg Kg™'soil) 2.79 Soil texture Silty clay

Available Zn (mg Kg'soil) 0.55 Moisture at Field capacity (%) 31.68

Seed Size and Seed micronutrients content:The effect of seed size was significant
for seed micronutrients (Fe and Zn) content (Table 2). The large seed size had a
bigger store of Fe and Zn nutrients. Seeds of the 15 barley varieties varied
significantly (Table 2) in their Fe and Zn content and therefore, the seed Fe content
was higher than that of Zn. Najim Al-deen and ACSAD-2 varieties showed the
lowest seed Fe content, while Biba-99 and ACSAD-2 showed the lowest seed Zn
content.

Root dry matter:Root dry matter production of the barley seedling was influenced
by seed size and seed micronutrients content as well as was by barley varieties.
Large seed size which contained highest amount of ( Fe and Zn) significantly
resulted in better root production (Table 3) than the other two seed size groups.
Barley variety also had significant effect in root dry matter production, where Al-
Bawadi, Amal and ACSAD-9 varieties had higher root dry matter as compared to
other barley varieties.

Shoot dry matter:Seed size and seed micronutrients content effect on shoot dry
matter production were very similar to the effect on root dry matter production



Mesopotamia J. of Agric. (ISSN 1815-316X) Vol. (38) No. (4) 2010

(Table 3). Seedling derived from larger size which had a bigger store of
micronutrients (Table 4) produced more shoot dry matter. The results also showed
significant variation in shoot dry matter production under the effect of barley
varieties. El-kheir variety had higher shoot dry matter production while Najim
Aldeen produced significantly less shoot growth.

Table (2): Effects of barley variety and seed size group (I, II and III) on Fe and Zn
seed content.

Average variety
Barley varieties (ng Fe Kg'l) (ngZn Kg'l) nutrient co_:ltent
(ngKg')
1 11 111 1 11 111 Fe Zn
El-Kheir [RENES VEY YV YFYY . A 1oy oo YV V¢o of Y.
Buraq \AER A A 49,¥. VA,V ot \Y AR VY4 Y 04 ¥
Ghallion "WYY [REAY YFRLYY X o0 \Y XRE Vo4 . ¥ 5o VA
1/1105 Yo A 1V EYY [EERE N Y XKL} oY ¥Y YYy.AY oY YE
Haddhar-465 (RS VY 1YY 1A oY oY \Y V..V 1Yo 01 00,41
Amal VALYV VFY Y VeE WV LY. VY ALY Yo AY Y
Al-Bawadi VA € V£ YV VOV Y Y ARE oY \Y \¥Y Ay oY on
Sameer Ve Vo Y. YL YY Y £V Y £V A Yot ¥ £4.14
Local black Veo YV VYT, EV YYYY. oV, Y TR 1,0V AR €4,
Biba-99 VYA £V Yooy A £ rY TRAE YY.AY AT £y or
ACSAD-14 YAY Y. 164,YV VEA YV N YV IYRE 0t vV Yoq A4 1.0
ACSAD-2 Ve Py VgAY ViYW AR R ERE V.o oF FRE
ACSAD-9 AR Vo s VY. VY AAYY YV, ¥ o\t VVA £ ¢ VY At
ACSAD-12 VoA Y VeV VeV vY.aY oV, .V Y Veo AY 1r.an
Najim Al-deen VYAV IYRD 1v.ov ALY IYRE £YY. XX oA,
Variety x Seed size
effect YANA Yy YYYY \Y.00
Adj. LSD, 0.05
Seed size micronutrient content (ug Kg™)
group Fe Zn
1 Voo AA 1EnyY
Tl YT A oY ¥4
I R ¢A 0
Seed size effect oty o 04
Adj. LSD, 0.05 i :

The results demonstrated that seed size and seed micronutrients content can
improve an early growth of root and shoot of seedling varieties growing in alkaline
calcareous soil. These result are consistent with the finding of Rengel and Graham,
(1995) Mousavi-Nik et al.(1997) were a more vigorous crop is established by seeds
with a high density of nutrients, including micronutrients, and with the results of
(Main and Nafziger, 1992) who stated that seed size is an important determinant of
seedling vigour and early growth of cereals.

Root and shoot growth were decreased significantly in seedling grown from
small seed size with low Fe and Zn content, and the reduction of root and shoot
growth using seeds from group III, and group II were 29.24% and 15.38%,
respectively for the root growth as compared to the root growth using seeds from
group I and 30. 93% and 12.14%, respectively for the shoot growth. This reduction
in root and shoot growth was attributed to insufficient of micronutrients supply
which in turn decrease the plant metabolism and functions (Marschner, 1995,
Mengel and Kirkby. 2001).

Barley varieties El-kheir, 1/1105, Amal and local black generally gave
higher seedling growth and performed better than other varieties. Seed size and seed
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micronutrients content are an important factors for screening a large number of
barley varieties depending on root and shoot growth parameters.

Table (3): Effects of barley seed size group (I, II and III) on root dry weight of
seedling.

o Root dry weight (g pot”) Variety x seed size root dry Variety  Adj.
Barley varieties | I I ) effect Welgt_llt LSD, 0.05
Adj. LSD, 0.05 (g pot™) ’
El-Kheir Yoo Vg RN LY
Buraq RRE DRI LYY vV éo
Ghallion A B! < Ye R
1/1105 LAy NEER ‘Yo T
Haddhar-465 < YYY Y AT A
Amal LYY YAY v Ao +. V44
Al-Bawadi <Y <N AA < N4 . ey YA
Sameer T c oA AR ’ s Yy
Local black <)o AR C N EY <)
Biba-99 <)o) co. AR R
ACSAD-14 A4 NEYE: VY A
ACSAD-2 AL A VA <.Ved
ACSAD-9 «YY +Yva VY 9
ACSAD-12 ARE: + 14 ARE el
Najim Al-deen <N €T S YA kAl
Seed size group root dry weight (g pot™) See}d size effect
Adj. LSD, 0.05
| +N)de
il Mo CoY
111 YA

Table (4): Effects of barley variety and seed size group(l, II and III) on shoot dry
weight of seedling.

shoot dry weight (g pot™) . . Shoot dry .
Barley varieties Variety x seed size effect weight Var1§ty effect
I II I Adj. LSD, 0.05 1 Adj. LSD,
(gpot) 0.05
El-Kheir CEVT [ YvY . YVA TYae
Buraq A U R CYYA T YAE
Ghallion YUY [ Yo CYEY YA
1/1105 LAY | e K Ly
Haddhar-465 L YEY « Yéo v YYE Y)Y
Amal DARE! LYY AR L YYY
Al-Bawadi DARR LYYV VYA VY€1
Sameer CYAY | YA «.YoA CCAA YA Ve
Local black AN AR LYY AR
Biba-99 AN < Yay YAY + YAQ
ACSAD-14 v YoA YA Y EY DA RS
ACSAD-2 '.Y" N '_Y/\q ~_\V~ ~_V°Y’
ACSAD-9 AAMEEEALE Yoy < Yo
ACSAD-12 cEee | YYE C YV N
Najim Al-deen AL EERAL Yt CYTY
Seed size group Shoot dry weight (g pot™) Seed size effect
I AR Adj. LSD, 0.05
11 Yt
111 L YYa “aYo

Our results suggests that larger seed size and higher seed micronutrients
content are very important for early seedling growth and might be overcome
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problems temporary of insufficient micronutrient content of alkaline calcareous
soil.To our knowledge this is the first study and report of a large project in Iraq
dealing with screening for micronutrients efficient and inefficient varieties of
cereals and its adaptive strategies in calcareous soil.
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