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Table 1. Physical and chemical properties of used soil
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Table 2. Analysis of variance of studied traits at vegetative stage conditions under normal and drought stress.

a4z S 5 3y 03 a8 ek
&olsT Agolaw axals Job  presh azals  aBle Job 4Bl ~2
Number of Seedling seedling Seedling Stem Stem  Flag leaf
S.0.V % gl df plant length weight dry weight length diameter length
Normal Jbo
Genotype s 101 3440 73.777 11.89™ 8.30™  41.51™ 140" 16.95"
Error WL 202 0.69 12.50 0.002 0.001 2.31 0.01 0.87
CV (%) Ol it g b 8.63 9.27 0.32 0.05 11.92 498 14.18
CVG e 955 Ol pudd g yo 11.00 0.015 3.884 2.712 12.80 045 5.25
Cvp ot 958 Ol ki’ g o 11.68 12.26 3.886 2.711 15.06 046 6.107
Stress g Y
Genotype i 101 6.92"  154.67" 2.03™ 0.38™  49.71™ 0.94™ 18.54™
Error Ls202 059 21.75 0.002 0.002 3.53 0.05 2.53
CV (%) Ol it o 17.01 16.57 091 0.90 21.51 1624 20.70
CVG P Ol kS g o 2.06 43.43 0.664 0.370 15.08 0.28 5.22
Cvp P8 Oy g 2.64 64.75 0.666 0.372 18.55  0.33 7.71
Table 2. Continued Aolol Y Jgo
Jolai 5059 Se P 0l .
s RN NN N j’::, °“i’$
MR Total fresh TR Sy - b
bl Flag leaf number of Total leaf weight of Flag leaf S Number
S.0.V ¥ @l gp width leaves weight flag leave dry weight RWC of spikes
Normal Jboy
Genotype «isij 101 0.017 590.94™ 2.72™ 0.01™ 0.01"™ 51.86™ 37.57™"
Error WLs202  0.0004 4.56 0.001 0.009 0.001 1.64 0.59
CV (%) Ol et o b 8.70 5.62 0.62 221 3.31 13.92 1045
CVG P Ol kS 0.0031 191.62 2.65 0.29 0.002 1641 12.07
CVP ot 58 Ol S g 0.0035 196.09 2.66 0.038 0.003 18.01 12.65
Stress Y
Genotype G995 101 0.03™ 354.66™ 0.69™ 0.04™ 0.02" 23.54™ 4.26™
Error WLs202 0.001 5.69 0.0005 0.004 0.008 1.93 0.18
CV (%) Oyt g o 19.92 8.77 2.72 4.65 7.08 16.75 45.07
CVG e P Ol Sy o 0.008 114.03 0.21 0.011 0.011 7.05 1.33
CVP e 958 Ol pudi g o 0.010 119.61 0.22 0.015 0.019 8.95 1.50

Significant at the 1% level of probability
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Table 2. Continued AololY Jgus
Jeb 5039 Sl (539 Job Jeb s
2w e i Sl ad) ady)
&l Spike Fresh spike Spike dry  Pedancle Root Root
S.0.V ¥ @le gy length weight weight length length diameter
Normal Jb s
Genotype cigiy 101 8.18™ 0.02™ 0.08" 3.93" 24.18™  4.26™
Error s 202 0.02 0.001 0.008 0.01 0.83 0.14
CV (%) Ol i g g 1.57 7.46 8.44 14.44 11.10 5.26
CVG 95 Ol gt g o 2.66 0.005 0.023 0.24 7.62 2.80
Ccvp e 958 Ol pudi g o 2.68 0.006 0.031 0.25 8.44 2.94
Stress R Y
Genotype g 101 69.16™ 0.08" 0.01™ 1.33" 31.45™ 10.71™
Error W 202 0.26 0.009 0.002 0.0006 0.34 0.07
CV (%) Ol ot g g 13.21 24.88 36.53 24.83 10.80 4.88
CVG P Ol et g o 22.50 0.022 0.001 0.43 10.16 3.47
Cvp e 8 Ol i g o 22.77 0.031 0.003 0.43 10.50 3.54
Table 2. Continued Aalol Y Jgus
x> Aol Aoy g e JBe K e
4")°_ al )y Al al =X Al g5
bl Root Root fresh Rootdry Root Rootsurface Root
S.0.v % &l gf  yolume weight weight level density Density Chlorophyll
Normal Jboy
Genotype gy 101 27.13™ 30.53™ 0.02"  320.74™ 34702.29"" 0.001™ 0.26™
Error WLs 202 0.96 1.05 0.006 11.09 1248.62  0.0002 0.011
CV (%) Oyt g o 11.65 11.10 5.82 11.28 17.92 10.60 3.04
CVG g Ol i gy 8.54 9.62 0.003 101.18 10932.56 0.0007 0.081
CVP i 9o Ol i i 9.49 10.66 0.009 112.06 12156.66 0.0009 0.092
Stress
o
Genotype eigj 101 42.54™ 39.70™ 0.007" 437.21™ 30596.46™ 0.00006™  0.65™
Error WLs 202 0.80 0.42 0.002 4.58 447.87 0.0000004 0.04
CV (%) Ol ot g b 15.82 10.74 6.36 11.10 18.62 11.68 2.45
CVG g Oyt cu yuo 13.63 12.83 0.0009 141.38 9852.48 0 0.019
CVP 595 Ol s oo 14.42 13.24 0.002  145.87 10291.56 0.00001 0.023

Significant at the 1% level of probability

7 Jleizl o jo jlo gxe ™
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Fig. 1. Distribution of traits frequencies in f3 famili derived Badia x Comino cross
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Table 3 Comparison of the mean (t test) of studied traits in badia and comino parents

Normal Jk Stress g5
Lab ParogS Lol s
Traits ©lho Badia Comino Badia Comino
Number of plants 439y Olasy 6 12 ** 6 6 ns
Seedling length azalS Job 46 47  ns 33.6 32 *
Fresh seedling weight azals 5 (s 5.42 6.993 * 1413 1313 *
Seedling dry weight azxals s (49 3.012 3.572 * 0.043 0.03 *
Stem length adlw Job 6.70 152 ** 6.1 9.5 **
Stem diameter Al yhasd 1.56 350 ** 1.59 1.34 *
Flag leaf length 2 S e Jeb 11.2 8.7 ** 9.1 72  **
Flag leaf width R Sp s 0.2 04 ** 0.2 0.2 ns
Total number of leaves b 5y 5 oloss 38 38 ns 30 28 *
Total leaf weight LS n S o 2.143 3273 ** 0.653 0.383 **
Fresh weight of the flag leaves m2 Sy 038 0.033 0.063 ** 0.026  0.022 ns
Dry weight of the flag leaves Sy iSO 0.002 0.004 * 0.001  0.001 ns
RWC Sy Ol o Glgie 12,831 23.826 ** 15.925 28.848 **
Spike number alicw oloxy 3 9 *k - - _
Spike length alcow Job 11.2 125 * - - -
Table 3 Continued aolol .Y Jous
Normal b, Stress s
Lol ginss Lol yimass

Traits ©lao Badia  Comino Badia Comino
Fresh Spike weight aldw ¥ 039 020 0.573 ** - - -
Dry Spike weight e S (439 0 0.21 ** - - -
Pedancle length JSSlay Jebo 0 0.8 ** - - -
Root length Ay deb 72 8.1 * 1.9 3.6 **
Root diameter Aoy b8 6.85 726 * 357 484 *
Root volume Al y px> 7 85 * 4 6.25 **
Root fresh weight ahay 5y 8.2 9.203 * 223 412 **
Root dry weight Al y S (39 0.032 0.045 * 0.017 0.02 ns
Root level adyy w2533 29.568 * 9.987 16.862 **
Root surface density sy oo JB&= 157.013 186.767 ** 22.269 56.373 **
Root density adyy J& 0.005 0.005 ns 0.004 0.003 ns
Chlorophyll content Jdg S lgimo  3.615 4.180 * 3.343 3.763 ns
Damage 4 days after seress o Jlosl 3oz 595 F & lwd (ol e - - - 2 2 -
Damage 8 days after seress o Jloel 3o 595 A @yles ol - - - 4 2 -
Damage 12 days after seress 5 Jloc! jl oxy 39, V'V &yl (150 - - - 5 6 -

o gine uf AA Jleizl o jo jls Sse i 5 4 ms, o
ns, *, **: Non significant and significant at the 5 and 1% level of probability respectively
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5 Gphcdly ghle a5 Slas o)l jUasl 5,0 (S55

(S s g Jbop byl caxBadiax comino S 5l fols coumes (0 Wlae cuisS J 08 sLQTL ¥ Jgus
Table 4. QTLs detected for the traits in the derived from badiaxcomino stage conditions under normal and drought

stress.
o ylos UQTL alold Sl
[FYCH A Sl o . . s (.4
09350955 oS AL Sy Rl

trait Chromos- . s9lxo QTL interval to  Incre- ) Ty

. ome ol Adjacent the nearest mental ¥ " For the
e QTL number Location markers LOD marker effect R? J allele

Normal

Seedling . Lk

length  gSn5 5 g2 TS 2816 0.7 253 122 Lk P
LS Job iPBS2074- Badia

iPBS2240-7 - ) givogS

Stem length qSLn-2a 2 14 iPBS2077-5 2.019 03 2293 91 s Comino
adlw i -5 - :

o sinb 2 16 SIS 5 0s) 1.7 1949y - i .

Flag leaf

length .

) iPBS2241-4 - . yiaosS

Spdeb  aFLLn-6 6 O ipBs2077-1 2293 0 SBOOLE 10 et o
Flag leaf dry

weight . ;

i 39 GFLDWn-l 1 30 11)122%{21362-15- 2.267 0.8 0.001 9.9  siess C’”““‘?S

155R16-1 omino

Sy

RWC

i (595 i iPBS2221-1 - ) Lol Lol

«s"’; 5"'"’“’T qRWCn-5 5 70 GMS001 2.48 0.3 1.681 10.8 50k Badia
»e
Root length i 1- :

aiy Job  ORLNT 7 4 1113113}38522223714}5 2.069 0.2 188 91 ys o ’; .
Root fresh .

weight qRFWn-7 7 4 IPB82231'17 2.069 0.2 2112 9.1 suesS wsf
My 5 03 iPBS2274-5 Comino

Root dry

weight .

. iPBS2241-1 - ) ghagS
SES 339 qRDWn-4 4 120 iPBS2241-6 2.539 1.7 0.035 11 gegS Comino
ds
Root surface
density .
g iPBS2231-1 - ) giagS
o JE> qRSDn-7 7 4 iPBS2274-5 2.095 0.3 71.611 9.2 siwsS Comino
al
Root .

Density gqRDn-4 4 120 % 2.369 1.7 0.002  10.3  gegS ’M’S
sy S - Comino
Chlorophyll iPBS2077-8 - Ll

; - . . -0. Lol i

NIRRT qCHn-3 3 0 PBS2077-3 2.046 0 0.174 9 50l Badia
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Table 4. Continued.

FUINA S PR3

GQTL alols
0lots R3S y
£939095 o A f o g -
trait Chromos- 3l e S0l QTL interval /¥ 77
- ome Caxdg0 Adjacent to the nearest Increme- ©** For the
e QTL number Location markers LOD marker ntal effect R2 allele
Drought stress
Stem diameter iPBS2076-1 - Lol
O qSD-2 2 58 iPBS2083-5 2.556 0.1 55281 11.1 Badia
Flag leaf length iPBS2077-4 - siagS
< FLL-5 5 82 . 2.979 0.7 -3.042 128 i
P2 Spdse iPBS2074-1 Comino
Flag leaf width iPBS2077-4 - Lol
02 Sy Py qFLW-5 5 82 {PBS2074-1 2.666 0.7 -0.06 11.6 Badia
Total number
ofleaves  GTNL-7 7 46 ‘P]?I’{S\%l(\)ﬁg‘z T 2206 0.6 708 97 C"*" 5
LSy J5 Slass =z omino
Damage 4 days HVM20- Lol
after stress 45212 ! 2 iPBS2239.5 238 24 242104
39 ¥ olus HVM?20- Lol
qS2-1b 1 24 . 2.393 0.4 12202 104 i
i Jlesljlass iPBS2239-5 Badia
Damage 8 days iPBS2239-1 - FaosS
after stress gS3-la 1 44 ISSR16-3 2.26 1.3 2/84 9.9 Comino
39 M ol a .
. qS3-1b 1 46 ISSR16-3. 2.277 0.7 14.158 10 5“55
o Jlas! jlos Bmag0718 Comino

PoigesS ) iy Job cae slp QTL S

b oy QTL il cyoas oy b gololis (QRL-Ta) ¥
o5 391 yiodee VAl QTL ol Lialdl 51 .5g A/
5 sazmoiliEl cla T 45 was e olis ol e Cg
Khalili ) o) Sas o Lls b e 215 4 siesS Alg
<9y » QTL aw asy; Job (lp (et al, 2017
aw (nl a5 W0 87 DLl 2D 5 2A 3B slapg;ees S
main ) Job o938 Ol s 5l oo 10 FAIA a0, QTL
)V psises)S s, ey S iy e il QTL S
oS wb oluls (PBS2231-1 — iPBS2274-5 alols
S 0ged Ay |y Cdo (gigid bl 5l sy AN
¥ opsisessS 9y » adiy A5 5y She sl QTL
b 2l QTL (nl G o po 3 Lol (QRDW-4)
Codie gz a5 0l + [+ YO 50 QTL ol cili8l 51og V)
TS 4 siesS Wy 5l eatms tal33l la W ans oo (L5
039 23 oo olid b 3155 5l eolawy el ool e
Ol Grae Gleaily b aS conl cogo o ady, S

3, QTL S Lis oz n S Jsb Cao sl
Rahimi ) OHe § (g0, 05 Al |, Cho ieid
3lae, o YF 5l s olsa cadlygs a5 wis )57 oLl 3
ol @ls Gl ple saled g 1) Cdo (nl (9 il
039 Sre glp cdla calhs ol gt b Guasd
Soy 2 &S b bl QTL S oz p S Sis
iPBS2232-5 — ISSR16- ¢ Silis alols 1 ) pyje08,S
Sial33l el sinnsS Wy o WTQTL oyl yo.cils 1,3 1
98 il ls 5l a0 4/ s QTL (pl ol o (4l
gl g |) o S SES ()9 b
ool o RWC) Sy o (g (glsime i sl
sl Slias Spslne )3 B pgi9es,S 53, 2 QTL w2l
VeIA oS a8 Jbass iPBS2221-1 — GMS001

Dged duzgi |y Co cpl JS 45 5l oo
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Table 5. QTL of Common Trait inVegetative and Reproductive Stage

o,louls (vegetative and reproductive) il 9 gy
RERCEY 5933055 Jos s
. Chromosome
Adjacent markers number Normal Stress
iPBS2239-3 - HVM20 1 (Score) (25,45l
iPBS2077-5 — EBMac624 2 sl Jsb
(Stem length)
iPBS2241-1 — iPBS2241-5 4 ) JRamads, S22 03
(Root dry weight)

iPBS2077-4 ~-iPBS2074-1 5 (#2955l - RWE = azales sl PR S T ez S s

(Score-RWC-Seedling length)

(Flag leaf width-Flag leaf length)

iPBS2231-1 — iPBS2274-5

o) o (J&s - ass, Job - ats, 5059

(Root surface density-Root length-Root fresh )

Olyss 5l aoye WY Jlase QTL ) ol olols
0,5 axg |y oSsid

L QTL < (QFLL-5) pzn Sy Jsb cio sl
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