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Evaluation of some Physiological Traits in Drought Tolerant Lines of Bread
Wheat in Rainfed Conditions
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Table 1. Meteorological date of Agricultural Research Station of Gheidar during 2005-06 cropping season

Parameter by Sept.  Oct. Nov. Dec. Jan. Feb. March  Apr. May Jun.
RH (%) <asb, 500 77.0 680 880 680 68.0 79.0 75.0 540 56.0
Rainfall (mm) Sk 04 293 170 773 1444 106 392 36.2 55 4.0

Min. temp. (°C) Jil- ool s 104 22 09 71 -39 03 40 88 132 164
Max. temp. (°C) Sl &l =a,s 229 113 120 09 44 115 152 200 274 346

5 ﬁb)‘)b oalein! S)9e oL (u\uf (SL“&*-;:}‘)”_* dju\"
2 i .
2 Table 2. Bread wheat genotypes used in experiment
9
P - .
5 Genotype No.  Name/Pedigree Origin
; 1 VORONA/HD24-12//[KREMENA/LOV?29 TE24 TCI97-0AP-0AP-5AP-0AP-6MAR ICARDA
Rl 2 TAST/TORIM/3/MLC/4/CWW339.5/SPN/5. TCI97-0AP-0AP-5AP-0AP-1MAR DARI
& 3 BJIN C 79/4/KVZ/CUT75/3/YMH//61.15 TCI97-0AP-0AP-6AP-0AP-2MAR DARI
- 4 TIRCHMIR1/LCO//CA 8055/9/P TCI98--0042-0AP-0AP-OMAR-7MAR DARI
¢ 5 F6 Mar 45-2 DARI
3 6 DARI-2/DARI-23 DARI
j;\ 7 DARI-2/DARI-23 DARI
o 8 GB-SARA-27 DARI
3 9 GB-SARA-240 DARI
> 10 GB-SARA-244 DARI
T 11 GB-SARA-291 DARI
- 12 GB-SARA-235 DARI
13 Shahi/T-C(22) IRW-MR DARI
14 Adl/Golestan  IRW-MR DARI
15 TIRCHMIR1/LCO//[SABALAN TCI97-0AP-0AP-2AP-0AP-1IMAR DARI
16 UNKNOWN-4AP-0AP-5MAR DARI
17 TAST/SPRWI//BLL/7/SOTY/SUT//LER/4/ TCI97-0AP-0AP-18AP-OAP-1IMAR DARI
18 ORE F1.158/FDL//BLO/3/SHI14414/CRO TCI97-0AP-0AP-3AP-0AP-IMAR DARI
19 Sardari Iran
20 Azar-2 Iran

DARI: Dryland Agriculture Research Institute )
ICARDA: International Center for Agricultural Research in Dryland Areas
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Table 3. Analysis of variance of grain yield and physiological traits in twenty bread wheat genotypes

e 3 S 5 Slie & 25

MS  Sla e Sl
4,0 L 38 Zolae GRS b o g O35 g Cws s 335 3 Ses
! s &l @3, CO; e &£, Jss s oy OT o ST osls SN §hs
T e oy sla S,
& o 52

df. Photosynthesis ~ Transpiration Stomatal Intercellular PWUE Leaf Chlorophyll SLDW RWC RWL 1000 Grain

SOV rate conductance CO; area content grain yield
B o concentration !
Oy i weight

Block sk 3 0.18 0.057" 0.110™ 0.620 0.489™ 608:62 0.92 416.70" 54.70 7.26" 2555 56708.23
Genotype 55519 0.06 0.027 0.026 0.077 0.064 3886.42" 43.017 132.59™  107.457 0.59" 85.117  291385.87"
Error Lt 57 0.06 0.023 0.029 0.065 0.051 683.78 16.46 58.09 36.61 0.33 12.59 113535.29
CV% i o o) 7.61 5.060 12.410 12.010 11.530 23.86 18.89 10.55 9.21 21.21 10.22 15.80

Ao, 0 g oy ) Jleisl mhaw (ol pire G 4y g
** and *: Significant at the 1% and 5% probability levels, respectively.
PWUE: Photosynthetic Water Use Efficiency; SLDW: Specific Leaf Dry Weight; RWC: Relative Water Content; RWL: Rate Water Loss.
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Table 4. Mean comparison of grain yield and physiological traits in twenty bread wheat genotypes in dryland condition

o)lad &y o Sl S Sl s K37) Sl g e gS s S5 Colas GRS e g R3Y) 3 Sles
NV T ST asls WSS Jes S sl @, CO, & 5 OT §ls i 4ls
oy gugﬂ A d?ﬂ
Genotype  Leafarea  RWC RWL SLDW Chlorophyll Photosynthesis rate Transpiration Stomatal Intercellular CO, PWUE 1000grain Grain
no. (cm?) (%) (gH2/kg dw.min) (g/m?) content (mumol CO; m2s%)  (mmol m?s™) conductance concentration (n mol CO;, weight yield
(mol m?s™) (1 mol CO, mol™) H,0™) (9) (kgha™)
1 16.15 58.44 2.75 61.82 2251 3.77 1.06 0.03 208.65 75.35 27.22 1568.63
2 7.90 67.33 3.07 73.40 17.74 3.88 1.07 0.03 144.29 82.22 37.81 2083.33
3 12.48 69.63 2.88 71.61 28.25 4.20 0.81 0.02 147.44 163.56 30.57 1887.25
4 12.13 57.55 2.72 65.12 2377 4.59 1.24 0.03 147.08 106.94 35.41 2696.08
5 12.80 75.72 2.19 67.14 23.90 3.65 0.86 0.02 157.79 90.61 36.03 2328.43
6 10.60 67.18 311 76.01 20.15 4.62 1.13 0.03 109.98 110.91 39.94 2132.35
7 12.28 59.16 2.86 66.57 19.50 3.73 0.88 0.02 133.55 104.43 34.30 2352.94
8 12.55 68.66 2.69 71.41 21.55 4.45 1.22 0.03 149.60 110.88 38.24 2328.43
9 8.55 69.76 2.63 73.98 21.06 3.37 0.90 0.02 211.05 83.49 40.33 2156.86
10 5.90 66.88 2.24 80.37 15.47 3.96 1.00 0.02 137.43 115.46 38.89 2083.33
11 9.03 65.99 1.93 71.13 22.86 2.98 0.59 0.04 224.94 76.01 35.67 2205.88
12 6.50 72.61 2.05 87.02 21.11 5.03 1.11 0.02 79.59 171.40 40.72 1985.29
13 9.55 65.02 2.38 73.05 27.05 3.67 0.78 0.02 170.31 106.44 32.81 2254.90
14 8.50 74.18 247 71.30 17.73 3.75 0.93 0.02 164.12 106.97 32.81 1813.73
15 10.93 62.43 2.07 69.01 16.81 4.64 1.22 0.03 154.30 109.54 24.93 1789.22
16 13.10 7360 3.03 70.86 22.39 4.38 0.98 0.02 164.57 122.41 33.72 2107.84
17 15.45 62.22 3.30 74.23 21.92 3.83 0.90 0.02 222.41 122.97 30.14 2107.84
18 15.40 64.03 291 70.69 21.64 4.30 1.20 0.04 190.75 88.45 29.72 1960.78
19 6.08 68.73 2.78 8.86 18.90 3.50 0.93 0.02 157.86 85.11 41.25 2156.86
20 13.30 60.53 3.11 68.76 25.18 3.90 0.83. 0.03 132.38 108.75 33.79 2647.06
LSD 0.05 3.70 8.57 0.81 10.79 5.74 0.36 0.21 0.24 0.36 0.32 5.02 477.11

RWC: Relative Water Content; RWL: Rate Water Loss; SLDW: Specific Leaf Dry Weight; PWUE: PhotosyntheticWater Use Efficiency.
For pedigree of genotypes see Table
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Table 5. Phenotypic correlation coefficients (values on upper triangular matrix% and genotypic correlation coefficients (values on lower

triangular matrix) of studied traits in twenty

read wheat genotypes

Traits 1 2 3 4 5 6 7 8 9 10 11 12

1 RWC -0.14 054 0.647 -0.22 0.15 -0.01 -0.24 -0.18 0.38 0.36 -0.35
2  RWL 0.25" 0.50" -0.27 -0.04 0.26 0.32 0.04 0.03 0.00 -0.36 -0.02
3 Leafarea -0.64™ 0.92" -0.72"" 0.46" 0.11 0.12 0.22 0.37 -0.07 -0.67" 0.00
4  SLDW 0.88 -0.62 -0.78™ -0.31 0.19 0.02 -0.28 -0.40 0.44 0.62" -0.10
5 Chlorophyll content -0.14 -0.05 0.46™ 0.19 -0.07 -0.40 -0.11 0.15 0.23 -0.20 0.30
6  Photosynthesis rate 0.00 0.00 0.00 0.00 0.00 0.78™ 0.12 -0.66™ 0.64™ -0.06 -0.06
7 Transpiration rate 0.99™ 0.98™ 0.99™ 0.97" 0.98™ 0.00 0.33 -0.36 0.10 -0.04 -0.15
8  Stomatal conductance 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.19 -0.45" -0.19 -0.05
9 Intercellular CO, concentration ~ 0.98™ 0.00 0.99" 0.99" 0.58" 0.00 -0.34" 0.00 -057" -0.40" 021
10 PWUE 0.99" -0.33" -0.19 0.98" 0.58" 0.00 0.00 0.00 0.97" 0.02 -0.07
11 1000 grain weight -0.55" 0.34™ -0.72" 0.77" -0.17 0.00 053" 0.00 0.00 0.38" 0.42
12 Grain yield -0.27" 0.14 -0.18 0.17 0.14 0.00 -0.19 0.00 -0.98™ -0.76" 0.40"

** and *: Significant at the 1% and 5% probability levels, respectively.
PWUE: Photosynthetic Water Use Efficiency; SLDW: Specific Leaf Dry Weight; RWC

: Relative Water Content; RWL: Rate Water Loss.
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Fig. 1. Dendrogram of twenty bread wheat genotypes using Ward method
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Fig. 2. Grouping of twenty bread wheat genotypes based on the first three principal
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Table 6. Value, percentage of variance and cumulative percent of variance Eigen value
for the first three components of the twenty bread wheat genotypes

Amount of component i 5 /s

Sl oo ol ailge  pss ol iz Jsl Juol 4l 50
Traits PC3 PC2 PC1
RWC -1.33 0.64 -3.73
RWL -1.86 0.05 0.60
Leaf area 2.84 0.69 0.27
SLDW 1.03 1.47 -1.01
Chlorophyll content 1.03 -1.33 -1.27
Photosynthesis rate -0.36 1.63 1.49
Transpiration rate 0.79 -0.23 -0.82
Stomatal conductance -0.21 1.24 0.46
Intercellular CO; concentration -0.72 -2.25 0.32
PWUE -1.02 0.87 2.76
1000 grain weight -0.90 -3.78 -1.33
Grain yield 0.72 1.34 5.03
Variance percent 14.90 22.40 32.40
Cumulative variance percent 69.70 54.80 32.40

RWC: Relative Water Content; RWL: Rate-Water Loss; SLDW: Specific Leaf Dry Weight;

PWUE: PhotosyntheticWater Use Efficiency.
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Table 7. Multivariate analysis of variance of studied traits for verifying grouping results

Ose57 Sl 33T w s oladl (5331 w53 BT

Test Treatment df. Error df. Value F P value
Wilks lambda 2 17 0.416 7.5 0.002
Pillai 2 17 0.584 75 0.002
Hotelling 2 17 1.406 7.5 0.002
Roy's largest root 2 17 1.406 7.5 0.002

(YAA¥ c‘slibliﬁubbj CY\’:L’)JT) adllae S)9e Slae U‘"\"”‘J" a “:‘::3‘}’5 S 4\...7)—/\ J)Ja—

Table 8. Genotypes ranking on the basis of studied traits (Arunachalam and
Bandyopadhyay, 1984)

Genotype  Value Rank Genotype Value Rank

1 36 5 11 36 5

2 41 3 12 35 6

3 33 8 13 43 1

4 43 1 14 31 10

5 36 5 15 34 7

6 37 4 16 32 9

7 36 5 17 42 2

8 42 2 18 37 4

9 33 8 19 36 5

10 35 6 20 36 B
CYL’:U)JTJ:;'))U”L‘”‘JE“’JUG‘"’J}‘QW JJﬂwau‘ﬁh%ijjgw" >
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