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Phenotypic Diversity in Barley Ecotypes of Arid- zone of Iran
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Table 1. IPGRI descriptor for morphologic, phenologic and agronomic traits in barley

Traits Slis Descriptions
(GRH) Growth Habit s, oole 3. Prostrate; 5. Intermediate; 7. Erect
(PH) Plant Height (cm) <y gl
(STP) Stem Pigmentation 6l. &, 1. Green; 2. Purple (basal only); 3. Purple (half or more)
(AUP) Auricle Pigmentation oSy 8 ¢&, 1. Green; 2. Pale Purple; 3. Purple; 4. Dark Purple
(DS) Days to Spike emergence A 55l B g,y sl
(DF) Days to Flowering AW s,
(DM) Days to Maturity Odewry 6 55,
(SPN) Spike density Ao oS5 3. Lax; 5. Intermediate; 7. Dense
(SPL) Spike Lenght e Jsb

(NSG) Number of Spikelet e 3 dokin sl
Groups (triplets) per spike ’ o
(LOH) Lemma Own/Hood W e, |1
(LB) Lemma awn Barbs Sy glayls 3
i 7
(GLC) Glume Color ¢ S, 1
(LET) Lemma Type W & 1
(AWC) Awn Color oSa,y K, 1
(LEC) Lemma Color W, 1
(GRC) Grain (Pericap) color alh e, 1
(KEC) Kernel Covering dls iy 1
(KW) 100-Kernel Weight (g) &ls 4o 09
(Y) Grain yield (g/plot) Sl 3 Shes

. Awnless; 2. Awnleted; 3. Awned; 4. Sessile hoods; 5.Elevated hoods

. Smooth (few barbs at tip); 5. Intermediate (small barbs on upper half);
. Rough
. White; 2. Yellow; 3. Brown; 4. Black

. No Lemma teeth; 2. Lemma teeth (barbs on lateral nerves); 3. Lemma hair
. Amber white; 2. Yellow; 3. Brown; 4. Reddish; 5. Black; 6. Other
. Amber (=normal); 2. Tan/red; 3. Purple; 4. Black/grey; 5. Other

. White; 2. Tan/red; 3. Purple; 4. Black; 5. Other

. Naked grain; 2. Semi-covered grain; 3. Covered grain

Source: Anonymous (1994)
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Table 2. Information of province of origin and type of spike in ecotypes

G S ol addy 93 Ay b
Province of origin S jTCw,- J=e0Okel  Number of ecotypes ~ 2-row 6-row
Booshehr Pt 123 15 108
Isfahan Oleas! 14 2 12
Fars L 13 4 9
Hormozgan 08 50 8 - 8
Kerman e 21 3 18
Khorasan olul > 39 5 34
Khuzestan Ol 5 12 5 7
Lorestan o] 3 - 3
Markazi S5 4 1 3
Sistan and Baluchestan Ol by 5 Ol 19 2 17
Yazd 22 2 20
sl b5l s il 5 Sas Cdo wilyls 450 ¥ Jador
Table 3. Variance analysis of grain yield in sample cultivar

S.O.V. df. MS F Sig.

Block 6 39391.37 1.39 0.265

Treatment 2 52878.34 1.87 0.186

Error 20 28231.55

Total 27

a. R Squared = .339 (Adjusted R Squared =.107)
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Table 4. Descriptive statistic parameters for quantitative traits in barley morphotypes

e G S 5 55 £ 55

ST Gy s Oy G 595 ki d b e )3 ampli sl 3 Sas RUEReRT)
Days to Plant hight Days to Spike length Number of Grain yield 100-Kernal
i flowering (cm) maturity (cm) spiklet groups (g/plot) weight (g)
Parameter A per spike
Mean b 175.05 84.06 206.12 6.61 18.41 417.96 5.27
Standard Error Sas Sl 3.02 9.37 4.59 1.07 3.86 156.44 0.56
Vriance ol 9.16 87.92 21.14 1.16 14.96 24470.00 0.31
Range b 12.00 43.00 31.00 6.30 22.00 907.00 3.99
Minnimum Jolo 173.00 60.00 197.00 4.00 9.00 3.00 3.00
Maximum A 185.00 103.00 228.00 10.30 31.00 910.00 6.99

C.V. o 1.72 11.08 2.23 16.30 21.01 37.43 10.69
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Table 5. Descriptive statistic parameters for qualitative traits in barley morphotypes

Sosle Vf'j Gl K, L sy Sl Qls gy &, Cassy sl &, Ldty WK, als oK, r‘,lf&)
A i Sy Sl 8 Sy
Growth Spike Stem Lemma Lemma Kernel Auricle Row Awn Lemma Lemma Grain Glum
i habit density  pigmentation awn awn covering pigmentatio  number color type color color color
Parameter b barbs hood n
Mode * 5 5 1 7 3 3 1 6 2 1 1 1 2
Standard Error Sl 308 1.169 0.467 0 0 0.120 0.424 1.379 0.518 0.760 0.904 1.069 0.536
Vriance olls 1.955 1.367 0.218 0 0 0.014 0.179 1.901 0.268 0.577 0.817 1.143 0.278
Range wals 4 4 2 0 0 2 3 4 2 2 3 3 3
Minnimum Jola 3 3 1 7 3 1 1 2 2 1 1 1 1
Maximum A 7 7 3 7 3 3 4 6 4 4 4 4 4
Shannon Index oSl el 9101 0.5667 0.4682 0 0 0.0405 0.2463 0.5763 0.5792 0.6422 0.4583 0.7626 0.418
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Table 6. Frequency of some qualitative traits in barley morphotypes

Traits Slas Frequency ol Aoy

Growth habit iy osle Er, o3l 43 Int. L g 43 Pros. oLl 14

Spike density dw oS15 Den. 2,4 235 Int. Lese 646  Lax b 119
Stem pigmentation sl K5 Yeii, 25 845  Red »# 123 Purp. S 32

Kernel covering «ls 45 Nak. o 0.6 Cov. sdds 994

Row number 3,3l Drow a3 93 13.7  6row w@s M 86.3

Lemma type Wes NLT absos 757 LT Slaalus 7.6 LH MES 167
Awn color S 55 vell, 25 772 Brown sks# 192 Black e 36
Grain color Wb K5 yell. 25 553 Purp. oM 40 Black w47

For description of traits see Table 1.
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Fig. 1. Frequency histogram of quantitative traits: number of spiklets per spike(a), spike
length(b), days to flowering(c) and days to maturity in barley morphotypes
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Fig. 2. Frequency histogram of qualitative traits: plant height (a), 100 seed weight (b)
and grain yield (c) in barley morphotypes
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Table 7. Correlation coefficients of quantitative traits in barley ecotypes of arid and semi-arid regions based on Pearson method

A s, Gy g Odey B 595 i Jsb i 3 doplin Sl wls 3 Slee
. i Days to flowering ~ Plant hight ~ Days to maturity =~ Spike length ~ Number of spiklet ~ Grain yield

Traits - groups per spike
Plant hight < gyl 0.073
Days to maturity Oy B 555 0.172" -0.252"
Spike length e J5b -0.053 0.187" -0.009
Number of spiklet groups ki 53 dophi 1A 0.082 -0.133" 0.397" 0.526"
per spike
Grain yield (&5 5308 4ls 5 Shes 0.136° 0.068 0.434" 0.071 0.288™

(0.5 s 4o 035 0.174" 0.098 0/279" 0.117 0.487" 03317

100-Kernal weight

* and **: Significant at 5% and 1% probability levels, respectively.
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Table 8. Correlation coefficients of qualitative traits in barley ecotypes of arid and semi-arid regions based on Spearman method

Cks, Ssle A (S5 e &, Gls by &, Cassy sldes iy, K, Wy W&, &l &5,
Sl S
Traits Sl GRH SPN STP KEC AUP RN AWC LET LEC GRC
SPN oSS 0,032
STP S, 0025 0.042
KEC S Mmoo 0.033 -0.014 0.026
AUP SHS K 0,099 -0. 100 0.134" 0.018
RN 0118 0.362" 0.087 -0.024 -0.111
AWC S K5 0,058 -0.006 0.243" 0.033 -0.102 0.114
LET Wes o L0.035 0.019 -0.067 0.034 -0.144" 0.091 0.014
LEC WS 0,039 -0.058 0.262" 0.031 -0.086 0.098 0.676" 0.041
GRC > 50,090 -0.058 0.280" 0.053 -0.054 0.097 0.580" -0.139" 0.596"" .
GLC eSS 165 20,042 0.051 -0.004 0.024 0.053 0.239" 0.000 0.271" 0.223

* and **: Significant at 5% and 1% probability levels, respectively.

For abbreviations see Table 1.
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Table 9. Principal component analysis of traits in barley morphotypes of arid and semi-

arid regions

Slews

Traits Factor 1 Factor 2 Factor 3
Days to flowering S5 0136685 0.341313 0.0628904
Plant hight Seesl0.116926 0.240602 0.838488
Days to maturity OBl (0.358804 0.456679 0.007851
Spike length ddb 0327129 0.549559 0.146194
Number of spiklet groups per spike i 03 i i () 542739 0.142028 0.056466
Grain yield s 0.350227 0.303249 0.436798
100-Kernal weight “sde 05 0.420015 0.162453 0.0560536
Eigen values o3 22% 2 57483 1.57371 1.11767
% of Total variance = ol 31560 19.671 13.971
4.9
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Fig. 3. Biplot of the first two principal components for quantitative characters of barley
morphotypes
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Table 10. Traits mean in four cluster groups

Group o5 %

Traits g 1 2 3 4
DF P55 176,09 175.0 175.24 173.25
GRH sl 566 6.0 5.36 5.79
SPN LSS 477 4.6 473 4.79
PH 29l 79/86 84.5 84.72 86.06
STP S, 105 1.0 1.19 138
LOH Syl 7,00 7.0 7.00 7.00
LB WeSss 300 3.0 3.00 3.00
KEC sy 298 3.0 3.00 3.00
AUP S 2 1.0 1.15 1.25
DM S0 6555207.73 207.2 205.89 203.88
RON Sy 5 40 5.0 5.50 5.17
SPL diwdsb 644 7.4 6.50 7.01
NSG i 2 sli oldd 19 63 21.2 17.83 20.38
AWC Sy .04 2.5 234 2.17
LET Wes o151 1.5 1.41 1.21
LEC W 109 22 1.59 138
GRC K 9 22 2.14 1.92
GLC S 203 2.5 2.1 1.92
Y s Shee 463,52 530.8 403.08 34524
100KW ol 555 5.8 522 531

For abbreviations see Table 1.
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CASE 0 5 10 15 20 25
Label Num +----—---- to———————- Fo—————— tom————— o ——— +
Sistan 10
Yazd 11 }

Esfahan 2 1
Fars 3

Kerman 5 :|—
Markazi 9 2
Boshehr 1 3
Khorasan 6 J
Hormozgan 4 4.
Khozestan 7 J

S5 8T 5 K595 K5 P 5550 i olal sz Slacs 50 sl 55 2 — ¥ JSG
Fig. 4. Cluster analysis of barley morphotypes based on morphologic, phenologic and
agronomic traits
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