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capacity of two oilseed sunflower genotypes (DM-2 and
H158 A/H543R) was evaluated 24 hours after irrigation following
severe drought stress (30% of field capacity) by evaluating the
changes in enzymes activity at 8-leaf stage and quality and quantity
of end product at adult plant stage. The experiments were conducted
in a completely randomized design with 3 replications under
controlled conditions. A significant difference was observed between
genotypes in terms of guaiacol, ascorbate, lipoxygenase, and proline
contents, as well as leaf area, leaf length, root weight, plant height,
and root sodium-potassium ratio in recovery conditions. Based on the
results of the evaluations and changes in the mean of traits in the
comparison of two normal and recovery conditions, as well as the
pattern of fatty acids, genotype DM-2 has a high recovery ability.
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Parameters Normal conditions Drought stress conditions Mean percentage of trait changes
MeanzSe MeanzSe compared to control

Leaf weight (g) 2+0.10 1.62+0.04 19.17

Leaf surface (cm?) 10717.83+340.58 9736.33+248.81 9.16

Leaf width (cm) 100.05+0.96 95.28+1.02 4.76

Leaf length (cm) 139.734+4.12 141.15£2.76 1.01-

Root length (cm) 45.92+0.80 37.58+0.83 18.15

Root weight (g) 21.7£2.33 7.37+0.42 66.05
Number of leaf 12.83+0.25 9.5+0.23 25.97

Plant height 41.67+0.90 32+1.27 232

RWC (%) 85.13+0.95 78.42+0.94 7.88

Ton leakage (%) 60.36+0.90 81.12+1.65 34.38-
Chlorophyll (mg/g) 32.09+0.21 34.39+0.36 7.17-

Leaf Na* content (mg/g) 8.09+0.60 9.27+0.69 14.53-

Leaf potassium content 115.61£1.73 169.47+1.87 46.56-
Na'/K* in leaf (mg/g) 0.07+0.004 0.06+0.01 18.65

Root Na* content (mg/g) 101.50+£8.49 147.39+6.89 45.21-

Root K* content (mg/g) 92.04+1.04 69.76+5.67 24.20
Na*/K" in root 1.09+0.084 2.67+0.266 144.53-
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Parameters df Mean square

Treatment  Genotype Treatment  x Error Treatment Genotype TreatmentxGenotype Error Ccv

Genotype

Leaf weight (g) 1 1 1 8 0.56* 0.08 0.75% 0.090 16.82
Leaf surface (cm?) 1 1 1 8 971852.08 24518784.08* 534674.08 3056109.25 16.756
Leaf width (cm) 1 1 1 8 2.71 61.201 20.02 26.534 5.173
Leaf length (cm) 1 1 1 8 177.87 2790.75* 140.08 324.819 13.263
Number of leaves 1 1 1 8 44.08** 6.75 4.08 2.250 13.74
Root length (cm) 1 1 1 8 0.148 37.93 15.57 23.578 10.54
Root weight (g) 1 1 1 8 36.482 107.540* 37.25 19.498 26.475
Height (cm) 1 1 1 8 192.0%* 363.00%** 12.00 4.58 5.684
RWC% 1 1 1 8 263.66* 16.79 54.97 34.225 7.273
Ton leakage% 1 1 1 8 438.74% 15.2 174.35 61.889 11.846
Chlorophyll (mg/g) 1 1 1 8 0.040 6.07 14.25% 1.48 3.795
Leaf Na* content (mg/g) 1 1 1 8 49.344 8.786 21.659 10.279 31.678
Leaf K* content (mg/g) 1 1 1 8 1462.76**  23.60 6.47 85.806 7.314
Na*/K" in leaf 1 1 1 8 0.0011 0.0005 0.00012 0.00047 27.8252
Root Na* content (mg/g) 1 1 1 8 12064.45%* 686.15 24613.71** 766.393 20.755
Root K* content (mg/g) 1 1 1 8 12.85 102.66 2.56 46.1242 7.297
Na*/K" in root 1 1 1 8 1.77%* 0.34%* 2.54%* 0.0277 12.0028
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Seedling stage
Parameters Genotype Treatments Genotypex Treatment
Tolerant HI158A/H543R Normal Recovery DM-2- Tolerant- HI158A/H543R - H158A/HS543R -
Recovery Normal Recovery Normal
Leaf weight (g) - - 1.86* 1.7° 1.4° 2.33° 1.73° 1.66°
Leaf surface (cm)  11862.67° 9003.83° - - - - - -
Leaf length (cm) 151.13* 74.85° - - - - - -
Root weight (g) 19.67¢ 13.68° - - - - - -
Number of leaf - - 12.83*  9b - - - -
Plant height (cm) ~ 43.166°  32.166° 41.66°  33.66° - - - -
RWC (%) - - 85.124*  75.75° - - - -
Ion leakage (%) - - 60.36°  72.45° - - - -
Chlorophyll (mg/g) - - - - 30.40° 32.47%® 34.01* 31.71%®
Leaf K* content - - 115.61° 137.69° - - - -
(mg/g)
Root Na* - - 101.49°  164.9° 217.76* 63.76¢ 112.061° 139.22¢
content(mg/g)
Na*/K" in root 1.55° 1.21° 1.002°  1.77° 2.40° 0.71¢ 1.14° 1.29°
Adult plant stage
Genotype Treatments Genotypex Treatment
Parameters DM-2 HI158A/H543R Normal Recovery DM-2- DM-2- HI158A/H543R - H158A/H543R -
Recovery Normal Recovery Normal
Head width (cm) 7.14*  5.23Y - - - - - -
Head length (cm) 7.21* 5.88° - - - - - -
(oo dimmeter - - - 228 2102 18.14° 22.62*
Head weight ()  70.09°  38.76" - - - - - -
Plant height (cm) 97.3*  90.97° 97.13*  91.33" - - - -
Root weight (g) - - 0.645° 0.923¢ - - - -
Stem diameter ¢ 390 10310 10.77° 893 - - - -
(cm)
Weight of grainin 430 3p0 - - 2.86° 2003 1.07¢ 1.55°

dough stage (g)
Dry grain weight 8.89° 438

Sl"gztal grain weight 11320 5.43b _ _ _ _ _ _
gi)l performance 4.45° 2.33b _ _ _ _ _ _
®

A3b oo SNK 9051 51 0dlisasl b +/+8 Jlainl grdaw 53 iy gixe coglis (glyls cuglie gy (il (sl il

Lol g Jlog Ll o oo, Sl 5 ol alo o 53 0asSeslsl i sl by 435 - Jgo
Parameters df Mean squares
Treatment Genotype Treatment x Genotype Error Treatment Genotype Treatment x Genotype Error ¢y

Day to flowering 1 1 1 8 33.33 16.33 8.33 7.583  3.953
Flowering period 1 1 1 8 3333 16.33 8.33 7.583  29.509
Number head 1 1 1 8 0.17 0.194 0.380 0.105 28.41
Width head (cm) 1 1 1 8 0.024 10.94**  0.024 0.1696 6.655
Length head (cm) 1 1 1 8 225 5.33% 0.96 0.668 12.473
Head diameter (cm) 1 1 1 8 5.37 7.19 29.55% 3.381  8.693
Head weight (g) 1 1 1 8 226.20 2944.71%* 317.04 170.157 23.967
Plant height (cm) 1 1 1 8 108.42*  120.77* 34.92 11.9639 3.674
Plant weight (g) 1 1 1 8 533.33 208.33 8.33 333.33328.814
Total plant weight (g) 1 1 1 8 585.06 670.06  0.946 319.058 13.219
Root weight (g) 1 1 1 8 0.23* 0.06 0.01 0.037 24.568
Stem diameter (cm) 1 1 1 8 10.23**  2.52% 1.13 0.361  6.099
Weight of 28 grains in the dough stage (g) 1 1 1 8 0.11 3.79%* 1.35%* 0.061 13.238
Grain dry weight (g) 1 1 1 8 0.45 61.02* 097 5.409 35.042
Total grain weight (g) 1 1 1 8 0.011 104.13** 0.08 7.173  31.96
Oil performance 1 1 1 8 1.50 13.43**  0.67 0.402 18.71
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.(Safahani Langeroodi ez al.,, 2014) 1L o (Jg3 Lo daze sbal b g o3l (i Jlesl b gy (slgiore o sdaliin
A5 osnlie Jaiae OS] amp gy Jlinl glaw > gl 5 Syl lyne sl s o
3 ST b oSl lgoe ialisl ¢ oo (i cou ls, S0kl ladsS 9> byl s (2012) Cengiz Baloglu et al.
5 FaeSTysiarten s ogr Yl b OS] () 8 (Bl 1y 5 s 55 ol comiusl pie 5 oS ) S
Olesds JoSLE (glgie (¢l ewig; o (Cengiz Baloglu ef al., 2012) b axo8 Oi Ly SbyeSul Bl s s
5] (Gill & Tutefa, 2010) Jsbo g5 (5138 5 b oz 5 iy yisom 3 JSliacinylen osims il oo
Jlisl gaw 53 Bgousdipuslpsw Cho gy cuigiled Jlite Gl b salie 1oy S Jlais] waw )3 5l sne
Dy, e Mo > S

Loty Jloy bulyd cos (bS5 pherdyn Slio sl (ubly 4526 & Jgoa

Biochemical df Mean squares Ccv Unit of
traits Treatment Genotype Treatment X Error Treatment Genotype Treatment x Error measurement
Genotype Genotype

Chlorophyll a 1 1 1 20 6698.61 772.47 43.19 2962.13 26.41 mg/g
hlorophyll b 1 1 1 20 4773.45 3508.01 144.84 3472.93 24.44 mg/g
Total chlorophyll 1 1 1 0 22781.43 7572.79 29.85 11584.50 24.073 mg/g
Lipoxygenase 1 1 1 20 0.01 0.011* 0.001 0.0027 76.134 Aabs/gr
fw/min
Malondialdehyde 1 1 1 20 240.46 1171.43 502.57 661.18 7.20 pmol/gFW
Catalase 1 1 1 20 0.28 0.047 0.885 0.361 30.573 mol
Sugar 1 1 1 20 516.12 438.28 65.37 211.413 14.54 mg/lit
Protein 1 1 1 20 4.676E-5 4.429E-5 2.22E-6 1.550E-5 5.37 mg/mlit
Proline 1 1 1 20 1.127 92.05%* 0.479 0.097 31.28 mg/mol
Gayacole 1 1 1 20 0.12 10.30** 1.29 0.3354 39.299 mol
Ascorbate 1 1 1 20 3.7E-7 0.00013* 1.311E-5 0.000020 41.20 mol
Superoxide 1 1 1 20 0.004 .0.001 0.066** 0.0032 0.32 u/gfw
dismutase
H:0: 1 1 1 20 0.00010 0.0011 0.00038 0.000270 0.156 nmol/g FW

Auoyd o Jless] a3 I gime *F oy gy Jlois] gaws j3 3 gxe ¥

Collad oy by b odaline I xe W] JSLE «:;lwﬁwi o9y U5eunSlen] rvi}j collad ) dacaiel)

sdnlito HISSA/HSA3R quigsf 1> JSLE 5 lysSol il cullad o jier 9 DM-2 G5 1 (gt 9 U5 Tssed o 51
38dos oy ko ol i BB Lol 3 )Slae 4405l DM-2 il ) cndyy 9 UamSTond (VL cullid (0 Jgio) 1
9 039 wy) 9 L;iwb L)uud )‘ ));Lua ).u qu)J dlw 9 (Grebner etal., 2013) Cowl Lhww & ng.mo .)l.?u] )L)u»fl}u.\
Lhe Jop Sgy ddme el Loy LRl oo leie Cuglie obel car LW Jlel L
ads g5l |, HIS8A/HS43R g5 1 JoSLE g @bygSuwl mopl cdlsd 34 YU (Safahani Langeroodi et al., 2014)
STy 900 sl e ST oS L o SYBIS ¢lapus Tl oSl (slags 3l culled il 38 cmnl g (i85 oy ps
HIS8A/H543R 55 53 5Ugemmmd sl pow oylie oy yidin 3,8 an g5 g5 oo (Smirnoff, 1993) Suid a5 byl s o
bas LUlg i bl cov aS Sals IS jebay b sdalin Lol bl cod DM-2 cuwigl o g Jby bl coo
g Moy Joley Laas Sl )y o o YL 0 1 )‘IWIXQLW&J 9 YU ¢3Ugommdins] g PR IPWACON |
4 Cuoglio Dbl Can U gomsd i pow Lili8l plpls (Silva er al., 2010) 15,555 5 STy y55,0un Jled 4365 Bl
w3l ool b S VL o wb Lol 5l & cosl 039y (ot Gl ol il dag BB oot i 53 15
3 ke HlalS 53 bl adg oliee g oo 5l (2S5 )% (gm0 51 05 010l DM-2 Jaoxio qigif ) Jlo bl & s
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)Lw.}m‘fy R Yb u;]).’L.s .(Mohseni et al., 2019) Cl ol E9e 9 RV 4J>)A 9 439? RGN VIR R W)
08y 4w 69y oddpboul adlllae > aslis sl o o (S5 e jl 43,3 5 Jloy ks cov HISSA/HS43R Cuig 5
ol38l i Jlasl g floy cuddS L don )3 Lol 955 LS dalllas 350 pB)1 1> 5Ugeund0mS 0w ddgi adgl oo o0 5

Dgr ) dze (U gemmd S pow Cio sl 35 Jlie 1 g (Amini e al., 2014) sl -Lis

Loty Jlogp bl oo oo Sl (slacigsy )3 lesban Dlio sl )los (xSl duglio 0 Jgaa

Biochemical Genotype Treatment Genotypex Treatment

traits DM-2 H158A/H543R Normal Recovery DM-2- DM-2- H158A/H543R - H158A/H543R -
Recovery Normal Recovery Normal

Lipoxygenas 0.088*  0.045° - R _ N N N

Gayacole 0.081°* 2.127° - - - - - -

Ascorbate 0.008° 0.013° - - - - - -

Proline 0.069*  0.042° - - - - - -

Superoxide - - - - 17.75° 17.676*  17.63° 17.768*

di ase

223b e SNK cygail floslisally +/+8 Jlazsl g 53l sime s eyl Soslisie g (sl slogSilie

52 St Judg 3 lu! 33 bt (4198 owy 9 T

P P s 90 oy del 6L Jgi) 29 4l O sl Lidgp 13 02 el VY i I (Sl O (glal U
P beaisl) o o) gy Jleain! pdaw )3 b xe BB -y iy g liio MolS (C18:0) S jiawl gl oy ol 590
A oanlie dewl Sl gl > Al

Aoy Jloys Lnlys o ol ST > e cslaaged by sl by 3 1 Jgoa

Fatty acids profile df Mean square

Treatment Genotype  Treatmentx Error Treatment Genotype Treatmentx Error Ccv

Genotype Genotype

Myristic acid methyl ester 1 1 1 4 0.00 0.0004 0.00 0.018 22.30
(C14:0) %
Palmitic acid methyl ester 1 1 1 4 0.174 0.0072 0.024 0.187 8.85
(C16:0) %
Palmitoleic acid methyl ester 1 1 1 4 0.0012 0.004* 0.00005 0.00045  36.89
(C16:1) %
Heptadecanoic acid methyl 1 1 1 4 0.0050 .0050 .0050 0.0050 13.46
ester (17:0) %
Stearic acid methyl ester 1 1 1 4 0.004 0.18 0.115 0.034 6.002
(C18:0) %
Oleic acid methyl ester 1 1 1 4 31.04 12.35 17.582 28.924 11.401
(C18:1n9¢) %
Linolelaidic acid methyl ester 1 1 1 4 0.024 0.0084 0.051 0.0166 24.95
(C18:2n6t) %
Linoleic acid methyl ester 1 1 1 4 25.704 9.584 13.572 30.835 12.92
(C18:2n6¢) %
Arachidic acid methyl ester 1 1 1 4 .00005 0.00005 .00045 .00045 9.123
(C20:0) 1%
Linolenic acid methyl ester 1 1 1 4 0.020 0.0020 0.001 .02020 20.66
(C18:3n3) %
cis- 11-Eicosenoic acid, methyl 1 1 1 4 0.00011 0.0055 0.00001 0.00078  18.25
ester (20:1) %
Behenic acid methyl ester 1 1 1 4 0.0008 0.0032 0.0032 0.0045 8.379
(C22:0) %

ot s Jlo) g > foion ®
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Parameter Genotype

DM-2 H158A/H543R
Palmitoleic acid methyl 0.08? 0.035°
ester (C16:1)%

S5 ¥
B i o 4 2o (S 0153 o (S T 5y o JiBalS iy o Sy Jsb S 5y0 o5 s i
Olas Lol fioly lis Ll 5l am sl b 1y GMB] 1y 1268 Cuigif 90y 50 aily JS 50 cild Sl 59 (ol plail 59
09 sk Jsb sy (oye (S ey 4 made S Ay (g S p Jsb S (jy Clie 9 DM-2 g ) 4l
Cao (p cwlio g oy it Uy gl aSo) dpas il Ll dald b1y OS] oy eS8 HIS8A/HS43R g 4o il Sis
29 i) sy absge 53 0 )3 Wigs el sl plsi el (5 cod 0 S] Slacais GRS cae (Sjdlshhse
S5 50 9 AVIYOV DM-2 Cigis 50 dls o g3y ol 4 o Ll Lol 13 0 g 8ol polie WS gl ol
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FP PH EC Soil texture Organic matter Calcareous N K P
Lumi Clay Sandy

ml/100g Ds/m % % Mg/ kg

22.6 7.47 0.77 22.5 22 55 2.9 12.78 0.08 188 19.7

cazalS doye 3 Lol g Jloy bulys con b, K8 3 Slas Lavog ooyl ¥ oSS M8

Parameters Genotype Average Mean percentage of Variance Coefficient of
trait changes variation
Normal Recovery compared to control Normal Recovery Normal Recovery
Leaf weight (g) DM-21 2.33 1.4 40% 0.16 0.07 17.3 18.9
H158A/H543R 1.667 1.73 -4% 0.06 0.063 15.05 14.50
Leaf surface (cm?) DM-21 1235.8 1136.7 8.02% 214600 723000 37.5 7.48
HI58A/H543R 9077.33 8930.33 1.62% 219600 262900 5.16 5.74
Leaf width (cm) DM-21 103.6 100.07 3.41% 3.193E-28 37.45 1.192E-11  6.116
HI58A/H543R 96.5 98.13 -1.69% 44.31 24.37 76.9 65.03
Leaf length (cm) DM-21 158.4 143.87 9.18% 431.77 558.7 13.12 16.43
H158A/H543R 121.07 120.2 0.72% 51.64 257.16 5.94 13.34
Root length (cm) DM-21 43 45 -5.81% 7 27.75 6.15 11.71
H158A/H543R 48.83 46.78 4.21% 25.08 34.48 10.26 12.55
Root weight (g) DM-21 23.17 16.17 30.25% 34.41 16.4 25.32 25.05
HI58A/H543R 13.67 13.7 -0.27% 4.04 23.06 14.71 35.05
Number of leaf DM-21 12.67 7.67 39.47% 2.33 1.333 12.051 15.09
HI58A/H543R 13 10.333 20.51% 3 2.333 13.323 14.78
Plant height DM-21 46.17 40.17 13.00% 1.083 3.58 2.25 4.71
H158A/H543R 37.17 27.17 26.91% 10.58 3.01 8.75 6.38
RWC (%) DM-21 84.16 79.07 6.05% 54.52 47.71 8.77 8.73
H158A/H543R 86.08 72.43 15.87% 24.61 10.06 5.76 4.38
Ton leakage (%) DM-21 63.31 67.518 -7.09% 49.83 72.42 11.15 12.6
HI58A/H543R 57.68 77.39 -41.83% 1.061 124.24 1.786 14.40
Chlorophyll DM-21 32.47 30.41 6.36% 0.1 1.12 0.97 3.48
(mg/e) HI158A/H543R 31.71 34.01 -7.24% 3.29 1.46 5.716 3.55
Leaf Na* content DM-21 5.89 9.3 -57.84% 6.32 0.002 42.66 0.48
(mg/e) H158A/H543R 10.29 11.66 -13.30% 12.05 0.0006 33.73 0.21
Leaf K* content DM-21 113.48 137.02 -20.75% 44.02 45.64 5.69 4.93
(mg/e) HI158A/H543R 117.75 138.36 -17.51% 211.12 42.44 12.34 4.71
Na*/K" in leaf DM-21 0.512 0.668 -30.43% 0.00036 0.002 3.71 6.7
HI158A/H543R 0.09 0.09 0.95% 0.00038 0.001 21.66 37.2
Root Na* content DM-21 63.77 217.76 -241.49% 14.66 434.81 6.004 9.58
(me/) HI158A/H543R 139.23 112.06 19.51% 2199 409.37 33.68 18.06
Root K* content DM-21 89.58 90.72 -1.28% 46.49 15.18 7.61 43
(mg/e) HI158A/H543R 94.5 97.5 -3.17% 33.16 89.67 6.09 9.71
Na*/K" in root DM-21 0.71 2.4 -237.30% 0.00016 0.07 18.07 10.77
(mg/g)

HI158A/H543R 1.29 1.15 -19.14% 0.03 0.02 12.71 11.39
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Parameters Genotypes Average Mean percentage  Variance Coefficient of
of trait changes variation
Normal Recover compared to Normal Recover Normal Normal
y control y
Number of days to flowering DM-21 68.33 73.33 -7.32% 1.33 0.33 1.69 0.79
H158A/H543R 67.67 69.33 -2.46% 14.33 14.33 5.6 5.46
Flowering period DM-21 10.67 5.67 46.88% 1.33 0.33 10.83 10.18
HI158A/H543R 11.33 9.67 14.71% 14.33 14.33 334 39.17
Head width (cm) DM-21 7.05 7.23 -2.55% 0.18 0.04 6 2.87
HI158A/H543R 5.23 5.23 0 0.41 0.04 12.28 3.96
Head length (cm) DM-21 7.93 6.5 18.07% 0.66 0.25 10.03 7.69
HI158A/H543R 6.03 5.73 4.97% 1.263 0.49 18.63 12.25
Head diameter (cm) DM-21 21.03 22.83 -8.56% 5.92 0.89 11.57 4.12
HI158A/H543R 22.62 18.14 19.79% 0.49 6.23 3.1 13.75
Head weight (g) DM-21 69.29 70.89 -2.30% 33422 9.88 26.38 4.43
HI158A/H543R 48.24 29.28 39.31% 194.32 142.21  28.89 40.02
Plant height (cm) DM-21 98.6 96 2.64% 7.63 9 2.801 3.125
HI58A/H543R 95.67 82.33 13.94% 19.08 11.73  4.566 14.2
Plant weight (g) DM-21 80 65 18.75% 100 25 12.5 7.692
H158A/H543R 86.67 75 13.46% 233.33 975 17.625  41.633
Weight of the aerial part (g) DM-21 149.29 135.89 8.98% 736.63  28.777 18.179  3.948
H158A/H543R 134.91 120.38 10.77% 219.28 291.5 10976  14.183
Stem diameter (cm) DM-21 10.01 8.78 12.28% 0.297 0.048 5.44 2.50
H158A/H543R 11.54 9.08 21.31% 0.947 0.15 8.43 4.26
Root weight (g) DM-21 23.18 16.16 30.28% 34.48 16.40 2533 25.06
H158A/H543R 13.67 13.70 -0.22% 4.043 23.064 14.71 35.05
Weight of grain in dough DM-21 2 2.86 -42.93% 0.06 0.09 11.54 10.36
stage (&) HIS8A/H543R 1.55 1.07 30.97% 0003 01 353 296
Dry grain weight (g) DM-21 9.37 8.41 10.22% 4.97 1.76 23.79 15.77
H158A/H543R 43 4.47 -4.24% 11.29 3.61 78.3 42.5
Total grain weight (g) DM-21 11.37 11.28 0.85% 4.66 2.46 18.98 13.91
HI58A/H543R 5.33 5.54 -4.10% 17.96 3.61 79.59 34.21
Oil performance (g) DM-21 4.73 4.17 11.8 0.12 0.36 47.3 143
HI58A/H543R 2.76 1.91 131 0.46 0.68 24.5 10.4
Oil percentage (%) DM-21 42.31 37.31 11.75% 35.41 31.07 14.1 14.9
HI58A/H543R 40.004 33.87 15.30% 1.9 11.38 43.4 10
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Biochemical traits Average Variance Coefficient of variation
Normal Recovery Normal Recovery Normal Recovery

Chlorophyll a (mg/g) 196.32 227.05 2140.59 3167.642 23.57 24.79
Chlorophyll b (mg/g) 236.62 269.74 2993.08 3280.675 23.12 21.23
Total chlorophyll (mg/g) 432.94 496.79 9149.37 11603.31 22.09 21.68
Lipoxygenase (Aabs/g fw/min) 0.07 0.19 0.0043 0.003 96.27 27.41
Ma]ondia]dehyde (umol/gFW) 357.71 342.22 1989.79 219.39 12.47 4.33
Sugar (mg/lit) 97.99 110.56 452.29 262.13 21.70 14.64
Protein (mg/mlit) 0.07 0.07 1.02146E-05 1.44845E-05 0.05 5.21
Gayacole (mol) 1.12 0.52 0.21 0.07 40.76 50.58
Ascorbate (mol) 0.007 0.009 1.33258E-05 2.40533E-05 48.93 56.43
Hydrogen peroxidase (nmol/g FW) 38512.5 38365.65 369781.4 349494.3 15.79 1.54

Proline (mg/mol) 4.7545 5.4706 1.2842 1.9704 23.8348 25.6591

Superoxide dismutase (u/gfw) 17.6767 17.7544 0.0016 0.0009 0.2262 0.1689

Catalase (mol) 0.59 0.61 0.13 0.06 62.36 39.75
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Biochemical traits Average Variance Coefficient of variation
Normal Recovery Normal Recovery Normal Recovery

Chlorophyll a (mg/g) 182.29 218.39 4496.30 2044.062 36.78 20.70
Chlorophyll b (mg/g) 217.36 240.65 4287.27 3330.732 30.12 23.98
Total chlorophyll (mg/g) 399.65 459.03 16891.25 8694.53 32.52 20.31
Lipoxygenase (Aabs/gr fw/min) 0.04 0.06 0.00034 0.003 53.21 98.36
Malondialdehyde (nmol/gFW) 362.53 365.35 83.532 352.03 48.00 5.14
Sugar (mg/lit) 92.74 98.71 27.19 104.09 5.62 10.34
Protein (mg/mlit) 0.073 0.08 1.82987E-05 1.89951E-05 5.86 5.71
Gayacole (mol) 1.97 2.29 0.70 0.36 42.63 26.27
Ascorbate (mol) 0.014 0.012 3.14498E-05 4.92064E-06 41.14 58.92
Hydrogen peroxidase (nmol/g FW) 37678.65 38136.99 796886.8 64719.66 2.36 0.67
Proline (mg/mol) 1.1201 1.2711 0.0841 0.5551 25.89 58.61
Superoxide dismutase (u/gfw) 17.7688 17.6375 0.002 0.0084 0.25 0.519
Catalase (mol) 0.66 0.38 0.07 0.07 40.41 42.59
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Fatty acids profile Genotypes Average Variance Coefficient of
variation
Normal Recovery Normal Recovery Normal Recovery

Myristic acid methyl ester (C14:0) DM-21 0.02 0.02 0.0008  0.0008 141.4 1414
HIS8A/HS43R ¢ g15 0.015 0.0005  0.0005 149.1 149.1
Palmitic acid methyl ester (C16:0) DM-21 477 4.96 0.16 0.02 8.4 5.9
HI58A/H543R 4.72 5.13 0.66 0.05 17.2 4.4
Palmitoleic acid methyl ester (C16:1) DM-21 0.07 0.09 0.0002 0 20.2 0
HI58A/H543R 0.02 0.05 0.0008  0.0008 141.4 0
Heptadecanoic acid methyl ester (17:0) DM-21 0 0 0 0 0 0
HI58A/H543R 0 0.02 0 0.0008 0 141.4
Stearic acid methyl ester (C18:0) DM-21 3.33 3.13 0.018 0.115 4 10.8
HI58A/H543R 2.79 3.07 0.002 0.0008 1.6 0.9
Oleic acid methyl ester (C18:1n9¢c) DM-21 46.42 45.44 87.25 8.08 20.1 6.3
HIS8A/H543R 5187 44.96 17.59 2.78 8.1 37
Linolelaidic acid methyl ester (C18:2n6t) DM-21 0.415 0.69 0.042 0.0005 49.4 32
HI58A/H543R 051 047 0 0.02 0 30.1
Linoleic acid methyl ester (C18:2n6c¢) DM-21 43.55 44.53 94.11 11.52 223 7.6
HIS8A/H543R 38 76 44.95 17.05 0.65 10.7 1.8
Arachidic acid methyl ester (C20:0) DM-21 024 0.23 0.0005 0.0012 93 15.1
HIS8A/H543R 93 025  5.00E-05 5.00E-05 3.1 2.8
Linolenic acid methyl ester (C18:3n3) DM-21 0.055 0.025  5.00E-05  0.0012 12.9 2.5
HI58A/H543R 0.06 0.055 0.0002 0.006 23.6 140.8
cis- 11-Eicosenoic acid, methyl ester (20:1) DM-21 0.13 0.125 0.0002 5.00E-05 10.9 5.7
HI58A/H543R 0.19 0.18 0.0005 0.003 11.8 30.4
Behenic acid methyl ester (C22:0) DM-21 0.82 0.76 0.0013 0.014 4.4 15.6

HIS8A/H543R 0.82 0.84 0.0013  0.0013 44 43




