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Assessment of the Genetic Variation for Osmotic
Stress Tolerance of Some Sorghum [Sorghum
bicolor (L.) Moench] Genotypes at Seedling Stage

Jowllanar Shiekh Ali”  Ayman Shehada ALOuda™
Mnawar Talal AL-Tammo ™

Abstract

The research work was conducted in order to develop a rapid and
effective screening technique to assess the genetic variability of some
sorghum genotypes for osmotic stress tolerance during the initial seedling
stage and identifying the osmotic stress-tolerant and susceptible
genotypes using Z-distribution analysis, in addition to evaluating the
relevance of induction in improving the level of osmotic stress tolerance.
The experiments were laid according to the simple completely
randomized design with three replicates. Increasing the level of osmotic
stress in the growth solution caused a significant reduction in the average
length of seedlings, which was significantly higher in the control
treatment (19.31 cm) and decreased proportionally with increasing the
osmotic level in the growing media. The osmotic stress level of -1.8 Mpa
caused a reduction the seedling length estimated by 50.03% compared
with the control, thereby it could be considered as optimum lethal
osmotic level. The reduction percentage in the length of both roots and
seedlings was significantly lower (7.77 and 8.45% respectively) at the
induction osmotic level of — 0.4 Mpa compared with the other induction
levels, so it is considered as the optimum induction level. The reduction
percentage in the length of both roots and seedlings was significantly
lower in the osmotically induced seedlings (10.87 and 9.37%
respectively), while it was significantly higher in the non-induced
seedlings (41.75 and 33.17% respectively), indicating the importance of
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induction to enhance the tolerance capacity of sorghum seedlings to the
lethal osmotic stress levels. The sorghum genotypes such as Rizinia and
ICSV 25274 are classified as highly osmotic stress tolerant, while the
genotypes such as ICSSH 29, ICSV574 and NTJ 2 are classified as highly
susceptible genotypes, because the revealed the lowest absolute seedling
length and the highest reduction percentage.

Key words: Osmotic stress, Screening technique, Induction, Sorghum.
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ssall 4l hasi L e peilal) o (38155 L Jial adae (Jola (55 aicl
i) Jgamna 3 (2006) s5diays s35ally il Jgamna 3 (2005) s3da)s
Ganesh.s «(1999) AL-Ouda 4] J—asi La ae Luad Ll 538 s

M\ I3L3) d)m;.n ‘_g (2009) ),-,\Méj\j ‘(1999)
s Liapl) 5,3 ol gad b Adlida Lajas ddgls cligiun Ll 1(3) Jasad

A Jsb bagia A Loy gia L b gia Blalaal)
(b paliaay ) (b paliaay Jsh (b paliasy) Jsb (PEG-
bl gl () Bggad) Jsb | Aigad) | gl sk [ skad 6000)
(%) (%) (&~) (%) (e~) (MPA)
0.00 15.21° 0.00 8.43° 0.00 6.73° Gl L)
15.07° 12.900° 13.84% 7.267%® 19.15%° 5.40% 0.1-
13.54° 13.13° 22.83% 6.500 11.99™ 5.63%¢ 0.2-
18.08" 12.43° 17.46° 6.967° 18.77° 5.47%¢ 0.3-
8.46" 13.91% 8.60™ 7.693%® 7.77° 6.22% 0.4-
38.84° 9.27° 38.33* 5.200° 38.42% 4.07° 0.5-
33.58° 10.13° 34,957 5.467° 30.82% 466> 0.6-
13.26 2.05 16.42 1.38 22.27 1.61 L.S.D
(0.01)
29.18 6.61 33.89 8.16 12.24 11.81 C.V%

Lysine Cligh dgmg ade ) asll dpanll ggine e ABlad) oYl s *
0.01 LQgmal gsime 2ie EDlaledd) (o
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sl el 5k Gy o2 el sleal) daadd A Gl s

Al 3,0l e B Aalall algay) Jaadl ¢l B4 ok A2 —Lals
Ok Alaiul 8 (P<0.01) dngine cilig B agay Sbaanl) Julatl) il ey
Lagly (4 cdsaadl) Al 50l Heda 8 Jsdall algal) deadl ¢ Liand) 3)00)
i l) o Lianl) 53 5yl O L (aliasV) Aty o) ol diaa (Y] Tokiiad
Gl Y ¢ dolall deadld Jeatl) dlle 3)5 kS (il [CSV25274 )kll;
Al okl AL e 40,5l (%15.49) @l Jsda 3 (mleas) A o
o o1 a i) ¢4 (Jsaall) (a 19.26) L& Glhae Jsh eyl
Adayie HRSNTJ 25¢<CSV 5745 <CSSH 29 slianll 530 5,k (ol
¢10.39 ¢13.47) ciplll K Jsda ol g LY ¢ Jsdall slgadld dulual)
%31.65 28.86 33.04) e smlias) duw Aely o sl Ao an 11.76
ICSV «CSH 22SS aihll j hll sl (1 @ «JSall ¢4 (Joanl) (s e
ICSB 3245 «ICSB 479 <SSV 84 «ICSSH 30 «ICSSH 39 25280
Il (b byl A () ol Jolall slgadl dpulial) dlassia S
(la «J<all) g K1) Jshally culall
Ale o ol Jska b L) A L (588 3 A8 5l cloges
Oltsine (AN~ Capadd) aldl (sgiuall lpamad dny — seail) Bolain 3%
bl alga¥) g plal Sans 51 o Ligina (AeY1 ol Ul sl
Sl Gl s il )l Bl ae Alaally A 5l Asje DA
kS i Lgina eI ol Jsla 8 Galiad) A L culS ) &)
o Al ARl oda Jie dpaal ety L Jlall aleal) gyl dpulual) 3 i
e Ll bl cad Jolall aleadl et al) uliiall 480 5 dall apaas
o sladl) Slinall aaay Aliall de)) ) Cagyds Coald JualS il (g5
Al el Laaie ollhg cCaliall Jaad Gpuady A aijall A ialls A 0baS sl
il Al Bl G ) Al Gkl b s Aleaid) k) b il
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o an aS aae spas dla 8 Laliyg diugadl A8l /Nl sae
S oS i Alee Jang (3 ) Lo alea AlaiV) gl Al 5kl
e ) e Talaie) Jaall 8 IS el sgiae e 280l 5kl s
) e Ui dum gl gl BN il

sliandl 5,30 55k O Lesd (V) Aty siall Jsha Aba ) ol Las sl
LY ool sleadld Joall dlle a5 kS caia ICSSHB9 Skl ¢yl
(sl e %32.29 «%28.07) Jsiall Jsda b alassl Gy il
s 7.55 ¢6.72) Ll Glhae Jola ey cdagpaall &gl 5okl Bl ae A3l
SS84 ¢Laud) 52 jhha Ciiia) faa A ¢(1b (I ¢4 (Jsaall) (sl e
(s 5-10) sdall Blhe Jola 5ol sl Y ¢ Jglall slgadld Tan (obus 38
ookl L s (1 @ o JSa) ¢4 (Jsaall) (%50.82) e paliasl A ey
Jsda o8 oyl s () Tl J51al) aleadl dyubiall Al gia 2805
ALa A0l Adlaae e il (< L (1b ¢ Jall) Ll ASH s ally ol
Ay paal) Al 5l Alatia asd e 1Y A 5,0l Al pe LS Fa gl
Sobeldl Gn Ll Y) ADle dad alady cilial) el Cagyla it L) sleadd
cial 8 JalSI) culally Al 5l Alape OB ¢ Liagll 3,
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olsladl slgadld ¢ Lawd) 5,3 Ciliaal duladiad (B Al culil) 1(4) Jgaad

AR dgusi | Jsh Baagia | QAN Aad | ok Bausia Al 3ml
b b dob b sl
(6) st | (o) | (R) i) | ()

30.85 24.15 32.92 11.25 il ICSSH 39
16.70 7.55 Alalaall

33.59 24.89 47.36 11.29 il ICSSH 30
16.53 5.94 Alalaall

33.04 20.12 46.04 10.60 2a Ll ICSSH 29
13.47 5.72 aleall

14.22 13.01 15.70 4.50 2a Ll CSH 22SS
11.16 3.79 lalaall

28.86 14.60 11.36 6.60 il ICSV 574
10.39 5.85 Alaled)

31.65 17.20 35.38 3.78 2a Ll NTJ 2
11.76 7.24 lalad)

25.40 21.93 31.31 4.97 Ll ICSV 25274
16.36 3.46 Alalaall

36.18 26.71 49.77 12.45 Ll ICSV 25280
17.05 6.25 lalad)

34.96 25.01 50.82 10.37 2a Ll SSV 84
16.27 5.10 laleall

30.65 21.99 41.60 10.04 il ICSB 324
15.25 5.86 laleall

30.54 22.92 39.73 10.22 2Ll ICSB 479
15.92 6.16 laleall

15.49 22.79 28.07 9.43 sl i)
19.26 6.78 Alalaall
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300
¥
2.00 )
L]
100 ICSSH 3% [0SV 25280
9 *oelcssa
SV 25
ICSV 25274 + ICSH 479
* TCSE 324
3
3 0.0 1 = *
E # ICSSH 19
-1 - * NTJ2
r CS5H 22585
* | ICSY 574
200 -
X
3,00 200 100 .00 1.00 2,00
=304

(%) Sl sk B alid) L
dila s cilals ji A g slied 38 i e ofla) ) g
. I- distribution lesyl 0 e
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300 ¥
200 4
ICSSH3D @
g ¢
] ICSSH 20
CSIATY *
!
+ ICEV28280
CSB33 4 jessp a0
000
i X & SSVEY
3 1C5V 28274
3
i
100 |
+CSHISS  Npjz #
* ICSVETY
200 4
X

0 150 LW 05 000 050 10D 150
300

(%) sl da b Ll dd

4 IS0 Johlly Sl sl b QaliaRy) L :(1b cgsal)

S8 35as (5) dsiadl (e oSl s ladal) oyl Apar g — LA

Omend o gyl aal e Casdgll sadinall cBlebed) oy (P<0.01) dysina
(Rl A Jagia (f Laadls - slal) slea) (e Cueal) (gsinnall il Jaad
s 9.37 10.87) Lmjadll bl 8 Lgina a1 IS clpallly ysdal) Joba b
eV s Hal Jsha b aliat) A usie OIS Gaa o s e
A e Lo (sl e o 33.17 41.75) Lmjmall 5 ol ol Lsina
Adshall gl Jasi Ao eliand) 50 chaly 5o WS Gt & (iagyatll gl
o bl ol by Hsdall sl (3 (alsdi) Ao ¢ La)) (ghays Al
sl 7L ey clla] Osmoticshock Al dexal lguies ) dajadl
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e Bagaal) Gliginall e oLl Stepwise transfer sl Jall e ddyjal)
o aleall 5y PlA bl (8 Gy algal) (e Aaall Clygisa) ) daall
eilly ¢ hda IS0 Al Al AEUal Ciua clldy e Bl Lelilug dda (e Casedl
B A Aeall gl pllall pagail) 3% (pa (A cCaal) (sl dgalsal
S Gl da a3 LY colsus an o A leaally dubial) ydall cpaly ases
3352l 4] Juasi Lo e il o2 (341555 L AalSl) 450500 LeBlla o pall dua il
& (2006) 63ds)s 5350y il Jsumna 3 (2012) (saslls ¢(2005) o5s)s
2 (2009) x5 (1999) ALOudas (1999) Ganesh 5 « il Jyamna

ol B8y Jpana

O Cupaall (g sinnall s Liagal) )3 oy Jand cppaand (b G aal 1(5) Jgaad

lslal) algay)

B oA L [ Jshbugia | B GaBAN Lud | Jsh bugia | (PEG-6000)cSialaall
()b Jsb | (aw) @Y | (Yo)usdal dgb | (au) ssdad) (MPA)
0.00 19.31 0.00 9.10 Sl Ll
9.37" 17.50 10.87° 8.11 e ol
33.17° 12.90 4175 5.30 imjae e Sl

4.116 4.116 30.65 - L.S.D (0.01)
2.41 2.41 14.35 - CV%

laal) (s Agine Slls b sy pie ) algl dpanll (pain ABLGAl) ChaY) s *
0.01 Aysine s5ise e
scluagilly clabiinay) G
axis «JieY) Cuaddl Jslall (g5iall Ajias (Mpa —1.8)  Jslall sgiall 2231
i) Gaiadll Jlall sl Ay (Mpa —0.4) Gajadll Jslall (i)
(e Ll Stepwise transfer lsyall Jaill e 3lpall coslad #las ading .2
Cagall 3LSkaeS calgal) (e Lipaal) il sinsall ) Lipaall e Bagaal) Cilysinsal
Aaalall Al
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O paall Syl Jaad e Lghnte Gpuad (3 Shalll (gt aeud 3
oapx (o dolall leal) Jaail Al pll #las caBigyy Gllad ¢ Jolall alea)
i ¥ i ool sleal) e (Czae ) adae gsiasal Yol ol
sl bl o e CBagdh Baiat (450 Jsad Aylla daray Gl

lle 48y jHkS ICSV 25274kl cdill slaandl 5301 5l Ciiai 4
(ICSSH 29 ¢l 5,20,k o (oa (8 ¢ Jsdall slgadld Joaal
5 LY slall aleadl dpulial) A i RS NTI 25 (ICSV574
e Rl A ey bl S Jsha

o sloand) 530 55k ool syl Wil 5 ghaall Ayl 4l sldie s sldiey a5t S5
fan aS aae ayas dla 8 Laaliyg Lgills oo Llia oSBI ae 23 5,000 )5k
Vs Tan dagye Agpal) Ll o3a 058 Jlally gy aall el A8 k)
Bdaa g AalSa gt alla
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