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Table 1- Weather conditions of Birjand during 2007-2008

Bwgio o brgie C‘)')f’ a0 @)l a0 B N
Cagh Mean Sl Pl Sl o
Monthste  Year Jlw I Minimum Maximum Precipitation ~ Evaporation
Humidity =~ Temperature
. c Temperature ~ Temperature (mm) (mm)
mean (/) (09) c C
(09) (07)
o 1386 28 18.7 9.5 27.8 04 160.8
bl 1386 32 14.8 51 24.5 0 98.3
53T 1386 54 8.6 1.6 155 7 26.9
&° 1386 76 -3.4 -8.1 13 32.7 0
R 1386 76 -4.3 -105 1.9 10.2 0
RV 1386 33 14.1 5.8 22.3 0 92.9
205958 1387 27 20.8 125 29.1 14 189.8
g 3] 1387 21 25.8 16.8 34.8 0.3 273.7
KKyes 1387 17 322 24.1 40.3 0 383.1
g% 1387 18 34.1 26.0 422 0 395.1

Stalesl o esliul 3550 52 (i sl slaceisis =Y Jgo
Table 2- Promising genotypes of barley in experiment

97 Saigij o leds

Woaisij o o g o 2 dlas
Number of Barley Pedigree of Genotypes Number of Row
Genotypes
1 MB73-6 (nosrat-control) 6
2 Felicie/4/W12269/3/Roho//Alger/Ceres362-1-1 2
3 Courlis/Rhn-03 6
4 VIOLETA/MJA/7/ABN-B/6/BA/GALIIFZA-....A*3/4/TRY/GAL 6
5 Lignee527/NK1272//JLB70-63 6
6 Manal/Alanda-01 6
7 Comp.Cr229//AsA6/Pro/3/Srs/4/Express 6
8 Gob96Dh/3/ND10277/Shyri/ND11231/Shyri/4/ Azaf 6
9 ATACO/COMINO//ALELI 6
10 CABUYA/4/GLORIA-BAR/COPAL//BEN.4AD/3/S.P-B/8/....N/7/MJA 6
11 AYAROSA/BLLU//CALI92 6
12 CLN-B/80.5138//GLORIA-BAR/COPAL/3/CARDO/4/CABUY A 6
13 AYAROSA/BLLU//CALI92 6
14 CABUY A/4/GLORIA-BAR/COPAL//...2ITERN-B//H272/6/SEN/7IMJA 6
15 ANTARTICA 6/3/MPYT169.1...LORIA-BAR/COPAL/3/SUTTER 6
16 Alanda//Lignee527/Arar/4/.../Alandal/5/ TunL B-923137/Noorl7 6
17 NK1207/3/Api/CM67//Monal4/Aths/Lignee686 6
18 26216/4/Arar/3/Mari/Aths* 2//M-Att-73-337-1 6
19 ND155.77//MATNAN/EH165/3/POLEO//BREA/DL 70/4/IBTA80/5/BLLU 6
20 5th EBY TM 83-4(24569/3/L.640/Bgs//Cel) 6
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} Table 3- Analysis of variance for morphological and physiological characteristics of promising genotypes of barley under terminal drought stress
E
o) e S
" MS las o (il
3 - " Sl sl ool ol
2 et 2ol U o e o o JSilay Jab Sres
3 cov o1 S by sooslas  SpjglenoSlas iy wpely T oET b o sk oz
; df  PEA SRS Harvest Seedyield  Biological yield  Chloroph  Height u Spike length Cell Flag lesf
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4 index yll index - area
permeability
i Replication M2 67.30 324.47 550459 6289608 50.66 718.01 31.26 2.49 2289.60 7.90
30; Drought stress Sis s 1 3334.75**  440.79ns 15365077 20972565 * 1041.94** 81484ns 33166 ** 7.77ns 9533858 ** 113.26 **
2 Main error sholobail 4 99.45 80.68 919755 789086 23.41 777.05 64.88 11.67 4089.10 7.85
=
T Genotype wi¥) 19 157.78** 320.18 * 3078526 * 1717064 ns 70.74**  10517ns 22.04 ** 1.90 * 19861.76 ** 18.05 **
GenotypeDrought eigij xS 19 59.95ns 108.97ns 1488049 ns 1976293 ns 15.33ns  91.01ns 8.56 ns 1.01ns 36714.99** 3.53ns
Sub error =Aokidl 76 49.03 158.30 1028045 1967599 23.96 69.33 9.07 0.96 5993.78 3.18
cv e 9.77 27.08 22.38 14.20 12.15 12.72 11.96 12.88 11.02 24.97
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* ** are significantly different at 0=0.05 and 0=0.01, respectively and ns is non-significant
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Table 4- Mean comparison of morphological and physiological characteristics of promising genotypes of Barley under terminal drought stress
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Treatments Solw } o Harve;st index Seed yi_elld Biol ogical_%/ield Judgyls Height Peduncle length Flag Ieaf e
CMP(us.m?) RWC (%) (Kg.ha™) (Kg.ha™) Ch. Index (cm) length (cm) (cm) ()
Drought Stress  suis s
Control wali 420.17 b 76.88 a 48.37 a 4887.2a 10291.7 a 37.33b 68.04 a 26.83a 7.86 a 812a
Stopping s sl ahs 983.90 a 66.34 b 4454 a 41715b 9455.6 b 43.23 a 62.83 a 2350b 7.35a 6.17b
Genotype <o
1 763.17 abcd 71.35abcdefg 379« 3683.3 cd 97222 ab 37.95 bede 65.83 abc 24.33 bed 7.25 bed 8.25 abcd
2 640.17 efg 72.92 abcedef 57.33ab 4722.2 abed 8472.2b 34.65 de 69.66 abc 26.16 ab 7.33 bed 5.33 efg
3 693.67bcdefg 74.01 abcde 41.48 abcde 4363.9 cd 10500 a 42.21 abc 58.50 ¢ 21.25d 7.66 abcd 7.18 bedef
4 715.67abcdef 68.12 defg 37.52 de 3687.5 cd 9805.6 ab 40.80 abcd 61.66 abc 21.33cd 7.33 bed 7.38 bede
5 606.83 g 75.93 abed 58.79 abcde 5893.1 ab 10027.8 ab 4526 a 64.08 abc 25.83 ab 8.07 abc 9.55 ab
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9 669.17 cdefg 63.47 fg 48.01 abcde 4637.5 bed 10000 ab 40.83 abcd 63.91 abc 26.16 ab 7.87 abc 6.87 cdef
10 728.83abcdef 67.10 defg 46.28 abcde 43719 cd 9638.9 ab 37.20 cde 69.28 abc 26.33ab 8.16 ab 5.98 cdef
11 629.83 fg 72.97 abcdef 39.49 cde 43222 cd 111944 a 40.03 abcde 63.50 abc 25.33 abc 7.33 bed 6.68 cdef
12 781.67 ab 74.14 abcde 40.59 bede 3945.8 cd 9805.6 ab 40.23 abcde 70.83 ab 26 ab 7.66 abcd 7.40 bede
13 691.67bcdefg 64.82 efg 47.70 abcde 4466.7 cd 9666.7 ab 4535a 59.75 bc 26.25 ab 8 abc 7.34 bede
14 728.67abcdef 79.50 ab 54.40 abcd 4979.2 abc 9444.4 ab 43.51 abc 63.66 abc 25.25 abed 7.30 bed 6.46 cdef
15 804.83 a 72.57 abcdef 42.17 abcde 4220.8 cd 10111.1ab 39.08 abcde 60.25 bc 23.58 bed 7.83 abc 4.83fg
16 740.50 abcde 71.03bcdefg 36.70 e 3420.8d 9583.3 ab 4411 ab 60.25 bc 23.16 bed 6.75 cd 6.81 cdef
17 700.3abcdefg 62.46 g 42.21 abcde 3986.1 cd 9555.6 ab 38.46 bede 65.08 abc 23 bed 7.75 abcd 3619
18 641.50 efg 75.37 abcd 56.28 abc 5997.2 a 10111.1ab 43.78 abc 69.58 abc 27.16 ab 8.25ab 1043 a
19 758 abcd 68.17 defg 50.55 abcde 4743.1 abed 9777.8 ab 41.46 abc 65.16 abc 24.75 abed 6.41d 6.08 cdef
20 683.33bcdefg 69.14 defg 45.27 abcde 4497.2 cd 9944.4 ab 40.78 abcd 73.16 a 28.83a 7.16 bed 8.06 bcd
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Means followed by similar letters in each column are not significantly different at p=5%, Duncan Multiple Range Test.
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Abstract

To study the response of barley genotypes to termina drought stress, 20 promising
barley genotypes were compared under two stress and non-stress conditions, in a split plot
experiment based on randomized complete block design with three replications at the
Agricultura Research Center of Southern Khorasan during 2007-2008 growing season.
Drought stress levels consist of control (complete irrigation) and irrigation up to the 50%
heading stage. Results showed that skipping irrigation at 50% heading stage resulted in 14.64
reduction in seed yield and 8.12 percent in biological yield compared to control condition.
Spike length, plant height and flag leaf area in drought condition decreased by 12.4, 7.65 and
24 percent against complete irrigation treatment. Also, irrigation up to the 50% heading
caused increasing of chlorophyll index and cell membrane permeability and declining of
relative water content of flag leaf. There weren’t any significant differences among barley
genotypes in terms of biological yield but the highest and lowest grain yield achieved from
genotype number 18 (5997.2 kg.ha™) and genotype number 16 (3420.8 kg.ha) respectively.
Cultivar number 5 and 13 had the highest rate of chlorophyll index, and al'so number 8 had the
highest relative water content (80.7%) in flag leaf. Based on the results of this study,
genotypes number 18 and 20 had higher yields in both normal and drought stress conditions.

Key words. Celular Membrane Permeability, Chlorophyll Index, Relative Water
Content, Stopping Irrigation.
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