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Physiological Responses Of Some Durum And
Soft Wheat Genotypes To Drought Stress

Abstract

This study was conducted at faculty of agriculture engineering, at Al
Baath University during the growing season 2020-2021. To study
the performance of six genotypes of durum Wheat (Horani,
Acsad65, Cham3) and soft wheat (Golan2, Bohouth10, Cham10) to
drought stress during seedling stage by PEG-6000 concentration (-6,
-12 Bar) in addition to treatment control. Proline, chlorophyll and
malondiaaldehyde (MDA) was estimated after (24,48,72 hours)
exposure to drought stress. The experiment was designed using
randomized complete block design with three replications. The
statistical analysis results of the experiment clearly indicated to the
existence of genetic variability in the response of studied wheat
genotypes to drought stress. It was observed that proline and
chlorophyll and MDA increased with the increase in the intensity
and duration of drought stress. the variety Cham3 recorded the
highest rate of proline (14.485 microg/g), with an increase of 62% at
the concentration -12 bar compared to the treatment control, and
36% increase after 72 hours of exposure to stress compared with 24
hours. Whereas the variety Cham10 recorded the highest rate of
chlorophyll (49.211 mlg/g). with an increase of 65% at the
concentration -12 bar compared to the treatment control, and 12%
increase after 72 hours of exposure to stress compared with 24
hours. And the highest rate of MDA in leaves was in the variety
Horani (10.051umol/g), while in the roots was in the variety Cham3
(2.998 pmol/g).

Key words: Wheat, Drought Stress, Seedling, PEG, Proline,
Chlorophyll, MDA.
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Gsinall Jagial Lpailly il el L 12— slea)) (sise Gis 38 (2) Jsa
il ol L (8 /ake 58.431) algadl il (e deli 48 aan iy i<
(8 /e 33.504) salall i

el e (b L dgal) 520 X alga) (ggimse X e el OIS
Bady Bae Bal) ae g slSl) dad g liyl (2) Jsandl e adly Cus L Kl
(/& 66.073) Al dad el i€y ,dugpad) sl paen 3 iliad) SlgaY)!
@ b 12= S lall MgaY) e dele 72 20 10 ol Ciiall die s
Lalall 32 (NVss ciall die (8 /ake 31.002) 4l dad Sdf Clas s
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g slll (ssina g i) ) cldl G [9] led) deas ) gl clS 13
o ndl 13 il il L GlliSs , ileall Meal) gyl caat madl) il b
liad , Lgulain) b madl) o Cilical Bac cuiid) Cus . [3], [38] 4d) Jeasi L
@Al Gilial cun Gl Gl Ay i (A e WHSH Cuis (e
Mgy 5adis B s a3 g ol 35 of WS L daslial) 8 duSles A2y
- [25], [43] 4l el L 1aay
A by gl (ggina B Blial) slgay) (e dilide cligins il (2) Jgaad)
B Alaye b pradl) Cilial

AL sie -E:)-\A C (d=ls) xelsa B (bar) Jeay! | A cisal
A*B 72 48 24
33.289 | 33.325 | 33.325 | 33.217 L
47.721 52.334 | 57.149 | 58.004 | 41.848 -6 Sl
57.540 |58.138 | 59.101 | 55.381 -12
49.537 | 50.143 | 43.482 A*C baus 5l
36.523 | 36.523 | 36.523 | 36.523 L
47.004 51.113 | 49.111 | 56.655 | 47.574 -6 65 Sl
53.376 | 63.060 | 54.089 | 42.980 -12
49.565 | 49.089 | 42.359 A*C Lo 5ia
34.550 | 34.550 | 34.550 | 34.550 L
43.862 45.058 | 50.534 | 46.497 | 38.144 -6 3 ol
51.977 | 58.886 | 54.693 | 42.351 -12
47.990 | 45.247 | 38.348 A*C Lo 5ia
31.002 | 31.002 | 31.002 | 31.002 als
43.236 45.906 | 42.023 | 49.060 | 46.634 -6 2 Vs
52.802 | 54.727 | 57.185 | 46.493 -12
42.584 | 45.749 | 41.376 A*C b 5ia
31.394 | 31.394 | 31.394 | 31.394 L
46.637 49.242 | 45.555 | 56.308 | 45.864 -6 10 &5
59.274 | 56.955 | 62.584 | 58.282 -12
44.635 | 50.095 | 45.180 A*C b 5ia
34.230 | 34.230 | 34.230 | 34.230 s
49.211 56.846 | 66.073 | 51.324 | 53.142 -6 10 A&
56.558 | 55.033 | 62.936 | 51.704 -12
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B L sia 51.779 | 49.497 | 46.359 A*C Lo 5ia
33.498 33.504 | 33.504 | 33.486 2als
Lo gia
50.083 51.741 | 52.975 | 45.534 -6 s
55.254 57.800 | 58.431 | 49.532 -12
47.682 | 48.303 | 42.851 C busia
A*B*C B*C A*C A*B C B A
LSD 0.05
10.1483 | 4.1430 | 5.8591 | 5.8591 | 2.3920 | 2.3920 3.3828

Ggiaa b laal) Algay) o= d4liia

47.721

GJ\);;

5al00) Adaju b madd) ilival gal

47.004

65 2lusi

43.862

3 ald

43.236

2 o¥sa

Glagiama ol (&

dadgsdsd)
—
N
(o))
<

~

[32]

Q0

O

<

10 & sas 10 pla

S w6l el e LY e B Bl algay) il TG

26

i [Jsa

Afieal) Jalgad) LG @
10.051 ) s> canall xie Lgiea oY) Ghs¥) 3 MDA Liugia oIS
7.978) 3pls canall wie Lgies SN OIS a3 (§/dsesSee
il Gigph B lgraes LD MDA dad haugie gl o(§/dsesSee
(¢/ds0550 9.671) A PEG 385 50l ae ol +(g/5a5,50 6.245)
WS,k 12— Sl xie (8/d9e9,S 10.624) A 5,50 6 S5l xie
de died langie by a8, Slall algal) Bae 8ab) ae <) MDA 4l o
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24) 2n Ay ((§/dsesSae 11.741 ,8.232 ,6.576 ) Glual) xaen
{(3) dsas - s e (delu 72,48

redle et it

Jsis MDA e 33 (ssime (b Ligine dlga¥) (s5ima X Ciia delitll (&
Gsiase e pagall 3o dangial dwall sl el 20¥es Cauall s s@ (3)
205 ciinall Lol cil€s o) adf Wl (¢ /55 S0 12.270) L 6— slgay)
(8 /503,50 5.770) aalal) xic

(3) Jsa> MDA e Ghs¥) (ssine 8 Lisina alga) 530 X Caiea Jelill L]
o dele 72 aa dsall 138 Lawgidd dwall sl el 20Nsn Caiall is i
3y 10Gsns Caiall @il 2l ol Wl (8 /dses S 13.320) aleadld iyl
(§J33,50 5.940) dclu 24

o GhsY) (ssine b Ligine lga) 830 X olga¥) (ggise el S a8
v Lavsgial Lol il Aef 5L 12— algaY) (gt 32n 3 (3) Jsas MDA
Wl (8 /a8 15.397) sleadd [yl (e delis 72 220 MDA (e 31V
(850550 6.245) saLall el 2l ol

O BLY) sina (8 Lisina 2lgal) 52e X lgal) (sriue X Ciia Jelidl) OIS
g GhsY) B aall (s Gl (gine £l (3) dsaadl (e Baadl Gus MDA
de (§/dsas S 18.790) 4l e lef glis , Sliadl slga) saay 58 80l
Gl g (AL 12- 5K Alall algaY) (e dele 72 2 10 AL caial)
Lalall (8 /dses,See 5.770) 20Ysn ciall die 4l dad o]

Ga @) Gsina b Blial) Algay) o Adlide ciligiua i (3) Jgaad)
5L Aaja B el Cilial (gl aall (513 O gllal)

Abasia | bugie [ C (el selse [ (ban) s | Acial |
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A*B 72 48 24 B
8.020 | 8.020 | 8.020 | 8.020 WL
10.051 10.103 | 12.950 | 8.980 | 8.380 -6 o
12.030 | 14.450 | 13.010 | 8.630 -12
11.807 | 10.003 | 8.343 A*C b gia
5.900 | 5.900 | 5.900 | 5.900 WL
8.457 9.293 | 12.550 | 9.380 | 5.950 -6 65 s
10.177 | 14.710 | 9.210 | 6.610 -12
11.053 | 8.163 | 6.153 A*C b gia
6.080 | 6.080 | 6.080 | 6.080 WL
7.978 8.353 |12.170 | 6.710 | 6.180 -6 3l
9.500 | 11.580 | 10.240 | 6.680 =12
9.943 | 7.677 | 6.313 A*C b gia
5770 | 5.770 | 5.770 | 5.770 Wl
9.711 12.270 | 17.610 | 12.750 | 6.450 -6 2 Ns
11.093 | 16.580 | 10.060 | 6.640 -12
13.320 | 9.527 | 6.287 A*C b gia
5.880 | 5.880 | 5.880 | 5.880 Wl
8.056 8.863 | 14.280 | 6.270 | 6.040 -6 10 &pay
9.423 | 16.270 | 6.100 | 5.900 -12
12.143 | 6.083 | 5.940 A*C b gia
5820 | 5.820 | 5.820 | 5.820 WL
8.827 9.140 |11.930| 9.050 | 6.440 -6 10 ali
11.520 | 18.790 | 8.940 | 6.830 =12
B Jaw gia 12.180 | 7.937 | 6.363 A*C b gia
6.245 6.245 | 6.245 | 6.245 WL b
9.671 13.582 | 8.857 | 6.573 -6 B*’(‘:‘
10.624 15.397 | 9.593 | 6.882 17
11.741 | 8.232 | 6.567 C b gia
A*B*C | B*C A*C A*B C B A LSD
0.9280 | 0.3790 | 0.5360 | 0.5360 | 0.2190 | 0.2190 0.3090 0.05
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@1 Osilal) e @Y Sgina A Alial) slgaY) (e Adlide gl il
Bald) Al je B pradll Giliaal (sl 2l

12.000
10.051 9.711

10.000 8457 8.827
’ 7.978 8.056
8.000
6.000
4.000

2.000

0.000
EBYN 65 sl 3ol 2 Vs 10 Ssm 10 oL

[dsa 55 1l gl Gollall e jsdall (ggina A Aliad) slgay) Ll clay)
£
Afieal) Jalgad) LG @

9.998 ) 3pls iall yie Lsiea oY sl 8 MDA luge oS
(£ /505580 2.236) 10pLs Cainall sie Usina 33V O cm 3 (& /0550
(§/dses,Sae 1.777) 28l Gigphh b lgaas iliad MDA e Lauigic gl
& 50k 67 Sl ve (&/dsesSe 3.031) A PEG 385 53b) pe o))
B 831 ae 2y MDA o o WS, 0 12— 3Sal v (8 /dse9,54 3.259)
1,959 ,1.710 ) Gliall aaen die died langie gl 3, liad) slgaY)
[(4) s> sl e (dels 72,48 ,24) s cllis ((§/Usas S0 4.397
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redle et it
Jsis MDA e siall (ggima 8 Lgina lga) (st X Ciia deliall (&
e e hgall 138 Jaugiad Ll adll el 6520 Cauall gia 2@ (4)
10l Catall Load cul€s 2l ol W (§/dsesSae 3.823) L 12+ alga)
(£ /5055 1.360) aalall xie
(4) s> MDA (e H5iall (ggine 3 Lisinn dlgayl 5300 X Ciia deli) Ll
Aele 72 an 585a0 13 Javgiad Al pdll el 3alss, ihsa oliiall g S
3y 10pLs Ciall el adl) ol Wl (8 /05e9,S0 4.920) lgadd Gapeill o
(§/Jsms S0 1.343) dclu 24
O sl (sine (b Ligina 2lgal) Bae X algal) (e el OIS Gl
Ssina Jansgial iy aill) el Sl 12 slea) (ggina Gin 38 (4) Js2s MDA
Wl (¢ /UsesSe 6.022) algadd Gyl (e dels 72 220 MDA (e odal
gD mpall e dele 24 an L 12-0laY) e e calKs
(§/d509,561.675)
e sl sine  Ligiea dlgal) Bae X algaY) (S5t X ciia Jeldll i<
osaall (8 aaall gls Gl (sine gl (4) Jsaall e BadL cus MDA
Yo (§/dsas S 6.900) 41 dad Aol alig , dliall Sgal) sy 525 8215 e
Gl cps B, 00 127 S sl dlgaY) e dele 72 2 Jhss crial)
(§/J525,5:61.300) 10aLs Cainall dic 4l dad oo
Ghsl & MDA (giine oy Cun, [41] el deags Al ibill pe 3t 12ag
, gl o adid danyhay el algaY) Caglal Al madll @lials sdag
Cun Alaall olgal) Qag)hal mugell @hab daes vie [15] 4] deass Lo
sl 8 Lgie LT MDA (e LSl Ghs¥) e

30



MY A A B (g i Adgal

2022 le 9 )l 44 daall Gay) dasly Alre

c ssiall gina b lial) gay) e dilide ligiva il (4) Jsad

5L Aaje B el Cilial (gl aaall (513 O gllal)

i o gia C (delu) 2elsa (bar) Jgay! ..
A A*B 72 48 24 B A cdial
2.060 | 2.060 | 2.060 | 2.060 WL
2.908 3.190 | 5.800 | 1.890 | 1.880 -6 s
3.473 6.900 | 1.740 | 1.780 -12
4.920 | 1.897 | 1.907 A*C ha gia
1.630 1.630 | 1.630 | 1.630 L&
2.951 3400 | 5.620 | 2.310 | 2.270 -6 65 Slusi
3.823 6.890 | 3.000 | 1.580 -12
4713 | 2.313 | 1.827 A*C b gia
2.140 | 2.140 | 2.140 | 2.140 L&
2.998 3.240 | 5.770 | 2.300 | 1.650 -6 3pld
3.613 6.850 | 1.970 | 2.020 117
4.920 | 2.137 | 1.937 A*C ha gia
2.060 | 2.060 | 2.060 | 2.060 L&
2.780 3.040 | 5.750 | 1.970 | 1.400 -6 2 N
3.240 | 6.080 | 1.900 | 1.740 -12
4630 | 1.977 | 1.733 A*C b gia
1.410 1.410 | 1.410 | 1.410 L&
2.260 2.610 | 4.460 | 1.870 | 1.500 -6 10 &
2.760 | 4.550 | 2.100 | 1.630 117
3.473 | 1.793 | 1.513 A*C b gia
1.360 1.360 | 1.360 | 1.360 WL
2.236 2.703 | 4.960 | 1.780 | 1.370 -6 10 ol
2.643 | 4.860 | 1.770 | 1.300 1)
B daw sia 3.727 | 1.637 | 1.343 A*C bugia
1.777 1.777 | 1.777 | 1.777 L& s
3.031 5.393 | 2.020 | 1.678 -6 B*’C‘;
3.259 6.022 | 2.080 | 1.675 -12
4397 | 1.959 | 1.710 C b gia
A*B*C | B*C A*C A*B C B A LSD
0.0440 | 0.0180 | 0.0250 | 0.0250 | 0.0100 | 0.0100 0.0150 0.05
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S9iaa gé gélie“ él.g.é'g\ O 42l3AA Qlf35ua Jgjii

Aaja b pmadl) dlisal g3l a3aalf 513 Osllad) Ga S gdad)

5yalad)
0 A %
=] L o)) o
()} H
< ~ ~ R
o o
3 *
N ~
(o] o
BN 65 alwsi 3 .l 2 oY sa 10 & s 10 ala

t@lua i)y cilaliviy)
ralabngy)
L2 LAl £5lie Lug paal) iliall 8 digine 5215 Silial) slgaY) ol .1
g paal ciliall 853l ) iliall algadd oyl Bae salyy <l .2
Asje (& Gl aleadd lmlaanl (& dugpaall &dhsll okl culs .3
A5lee Laulall Cilial) 8 dug el Glicall cl s el calSy 500
Akl
tGluagll
tob Lo (pagt il Al il e 2y
b Sy aleadl G Al ghlial (& Lulall &8sl )kl Al —1
Jshell dadaiie ye UadY)
2hall) Alaye b Gl 8 daiasall AileSonl) LEAY] Gyk alasil 2
caliall lgleas Cus (o radll ok anil (8 dajug 8S0e dlusS
ceall il e cluh ol dddia A Gluhay luball s3a am of =3
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