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Table 1. Hoagland and Arnon (1950) nutrient recipe used for Arabidopsis germination medium
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Figure 1. Agar-nutrient Arabidopsis germination system for soilless studies. Cut end micro-tubes containing agar (A, B);

cultivated seeds on agar medium (C); germinated seeds (D); seed and nutrient solution holder (E); transparent seed
germination greenhouse (F); seed tray with germinated seeds (G) and 14 days old Arabidopsis plants (H).
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Figure 2. Leaf (rosette) fresh (A) and dry (weight) of three weeks old Arabidopsis (Col-0). The bars on each column

represent the standard errors (Mean £SE; n=60).

S0l Sl o Jslads (b plie g, 58 aa)
03 W s k) M bwgte el e ol 0L
9 r}.) ‘d}\ (_ng:.u v.la ol f‘}b JJ“J‘_}} ‘W ~
sr ek OVIVO 5 X/0 /A0 Ll o S g

(oY <)

- 140 A)
£ 120
& 100
4 g
0w g 80
B 60
[
o 40
b
SR
0 n—

7 14 21
o ezl e iy

Days after Germunation

S b 3 axmy Sl bl mls raees
o dsl s ae b e sl )] glaanalS Gy s
o3 Wdr 5> D)) dnwy Solea s Sl
4 e oo tin gl sl gl i 4 Sl

Koy s (=Y JS8) 3 ol 10 5 atia

70
60
50
40
30
20
10
0 — |

(B) —

e s
Root length (mm)

o ezl - sy

Days atter Germunation

(A3L o+ (Mean £SE; n1=60) 5 ,|kkul s Kby (Error Bars) 0 gw 2 g3, sl

Figure 3. Rosette area (A) and root length of three weeks old Arabidopsis (Col-0). The bars on each column represent the

standard errors (Mean £SE; n=60).

v



VWAA il 9 5l ) o lacki cagn 0,90 (il OLALS aalis sale dg pelis

V) G sl 5 G s a8 (JS0L )
Mo bl @3 e (e 5 S¥S s
P e 5 SRl b e S ols (5luls,
Sladllas 5 03 9a ‘L‘:‘”VJ““"“\*C’}U oo o> OS]
Lok Clidss omes 5 A8 A L ks
s (2l 53 S el alo s 5050 5 S5 s
s e s Il 5 S e
e Jloee 53 e 5 BT 55wy adsl i) ke
g 0, s 5 (Il glaady ;) b SIS Ol o
Lk e Sladllas ¢l5l 5 sl dis Gds Sl Olillas
Tocquin CLu L JL_LU'T o) Cfl" Saed gy Al
St Oy CAS Ceeal om et oal, (2003)
DSde s 5 0SS ah Cdlae e skl
s oadlt 1 BT s bis LUlg sd sbeed )l
s el 3 Ls Sete (Su 5 Sl e S Sl
G IS it 2y e sy ol 5o oS b slicd
Gl g BT U5 sl @ Sl Lol rs w
ooy S 3 AU OISl iy ol cmemen 3 S
pde 5 s obe 2 lole, il JsaST, s
bog & i)l asu Ol 5 ) O

Smeets et al., (2008) 5 (Y++Y) Hutter and Barzvi

&_‘?Jléj ‘) S ol onlaiwl M}Jﬁ'{\)‘ d)m‘? LS‘J"

.))—A—'f

YA

-l S edd (b e leSl s il
e Sl Sen 53 el s S5
2 o bl plis sbte 5 BT ool (g 2
Lol GlaamalS W s (8 JS2) 5 5ol Sieler
S8l e ol Gl 5l s (S e
(S slab 55 azealS sl ol A5 OISl izen 3
A bl e il G ol Sz Ses 5l
o b g 348 YO (ol s SIS e
olie 4 5L Cse s Gl g s s Se
Oy oo o uiS 6la o sliad J2ol58l 0 o Me iy
b i &Lﬁé‘)}“ sldas g oolal b S sla o
Jslon 00K By b Dy soinl 52 sai ol
Fop Sl sl Oles 4 55 ady) lae L olie
5

St 2L 53 Fpe bl e SIS
Ol 5 o ymd Oldioes Lo 55 oslanal 5550 Jialser
et el 3 ge DU 5 bl O35l o2l
P 03 55 e e 53 3o by (sl el
5 el sk (b sl
D5 e Ol S op (Gl 5 035 ol 3 Sl g sle
3305 63\l 1

Sl i 3 e s o] iSO 5 S

ST slse Sl iy ol S 05k Slagtonn o



SK e glacds o glasaas Giladlas gl U“f“";’@":‘f"di S leudd) g adesiin (53l diaga 10l ylSan g sl vl gasans

Faiske Vs 4 ) e 53 Slac s S0 sl

]

YT N TR R Py Vv CIN- SR TRNSI S P WS

ez U5 G s S gladl ) 4l Bl

J

0 (e il g0 s 50 ) gdns olis 5 BT (gl S Lass 355

s S

g

CiS e o 4 JL] 5 S s OAS Ml 5l ey 55 S 05 50l
Gl G s S o) (8 OC G5, ¥) ol ais) zal 5ol S

0

by S8 Sl s 4 a5 5 S Uzl
LraM;ﬁSJJQM‘y)ﬁf)&\MJbuLSLAQM\J‘}Afdjb- ‘5J:.:Ju<i ujjbdj)@;swg)u;’\
Gas VB8 XY °C glos) ady SBBI a Jasl 5 syl abaioes b GlS Gilid oys oz (BT

J

‘wL}M)&BU\lailjibuwt:f&_g)lfjucﬁg-%»&Ygéu@)bﬂ)xo:w;b
(b Sel VU0 s b, ¥ 5 YY OC ol o Sy o 5 550 sbed) S
L slee EC 5 pH @lys, 28 5 lazin L a5 oy aw 31 e ($ladnd dlaioes 3l

4

e 4 Jsl g ol 0l oslel M;.L:g\j SlaaalS glazia 4w A,
b 5 S5 Oldlas g c2STL S o oS

puosep o JY [ A (=< BPRPR CHE-C RGN P S P s (550 P S e e R L

Figure 4. Different stages of Arabidopsis germination system preparation, seed media, seed cultivation and

transplantation of Arabidopsis.
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ABSTRACT

Introduction: Arabidopsis thaliana (Arabidopsis thaliana) is the most important model
plant in plant nutrition studies, genetics, and plant biotechnology. Arabidopsis
cultivation is mainly done in either soil or soilless systems. Soil cultivation of
Arabidopsis in compared to soilless culture does not have precise control on the
concentration and ratio of mineral elements in the substrate, salinity, and pH, which
results in negative effects on plant growth, biochemical reactions, etc. However, soilless
or hydroponic systems due to the exact control of plant nutritional needs and the
substrate are more compatible for high accuracy experiments such as plant nutrition,
especially for primary seedling growth. Accordingly, this experiment was conducted to
provide an optimized Arabidopsis germination system for production of healthy
seedlings for soilless systems based on the agar-nutrient media.

Materials and Methods: This experiment was conducted based on the importance of the
development of Arabidopsis in soilless systems in order to provide accurate nutritional
and physiological trials and the importance of effective germination and the production
of healthy seedlings in an agar-nutrient media. Therefore, two milliliters microtubes
were cut into 10 mm in length, and connected upsidedown to the table with adhesive
tape then were filled with agar (0.55%) and mineral elements (Hoagland formulation)
medium. (1: 1 V/V). Sterilized and stratified Arabidopsis seeds were sown on filled
microtubes and then transferred to the growth chamber with controlled environmental
conditions. Germination percentage and growth and development parameters of
seedlings were measured for three weeks.

Results and discussion: Results showed the effectiveness of the optimized germination
system and also the agar-nutrient medium for Arabidopsis. Accordingly, seed
germination percentage was more than 97.5%. Also, production of healthy seedlings
with optimum growth (85%) especially the production of intact roots for various
biological root and nutritional studies was another advantage of this experiment. Based
on the results three weeks old plants were ready for transplanting to the main cultivation
system.

Conclusion: The results of the present study led to the conclusion that optimized system
and medium due to high efficiency, simple and possible design, precise control of the
substrate and root medium, could be recommended for Arabidopsis germination
experiments and also arabidopsis cultivation for nutritional purposes.
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