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Genetic Diversity Analysis of Agronomic Traits and Geographical
Factors Correlation in the Middle East Barley Population
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(College of Agronomy ,Northwest A&F University , Yangling Branch of China Wheat Improvement Center ,
Shaanxi Key Lab of Molecular Biology for Agriculture , Yangling Shaanxi 712100 ,China)

Abstract: Agronomic traits of 91 samples representing five populations of Hordeum spontaneum C.
Koch and of 125 samples representing five populations of barley landrace from different areas of the
Middle East were evaluated in this study. The results indicated that there was mighty significant
difference between populations mainly in the traits of plant height, spike length, awn length, pedun-
cle and extrusion, flag leaf width, flag leaf length and grains per spike, there was more significant
difference intra-populations in the three of five areas, and with high genetic diversity totally. Regres-
sion analysis between agronomic traits and eco-geographical environmental factors showed that partly
agronomic traits had a degree of relationship with eco-geographical environmental factors, mainly
traits related of crop yield with temperature, rainfall and altitude etc, wild barleys had closer correla-
tion with eco-geographical environmental factors than barley landraces.
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Table 1 The eco-geographical environmental factors of five areas of the Middle East

£y FHRE/C FEHEE/T

BB
ERAE mannmx/c mABAG

RAYEE

Average month

Bk ®WR/m EKkE/mm  Mean coldest Average Mean hottest Seasonal RENME/C temperature TRAR
Population Altitude Mean annual month annual month temperature Mean of Soil type
rainfall temperature temperature oo cure(Ta) difference(Tj) Ta plus Tj 38 4 A
P March  April
. ROkt
Irbids 490 478 10.9 17.7 22,3 11. 4 16, 85 12.2 16. 6 Plack rendzina

aefaKt
Jarashs 1034 547 11.5 17.6 20,7 9.2 14,95 12.2 16.2 Terra rossa

Ammans 878 275 11,8

Karak 1 890 326 14.3

Karak 2 1 200 350 14.3

SABEKL

Terra rossa

A%t

Rendzina

ARt

Rendzina

10,4 16.3

9.5 16,65

9.5 16. 65
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ROFEIWERBLERKER, LHE
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Ammans # X fFE B FEKBMRME, RF 275 mm,
SMMEHBEREAE 100 m ELFNEERE,
RE—EBFELHETREFREFTZ MWK, /F
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2.2 REXEHEOBKSESE

TR KEBERZERFEFERITER
GRS 216 iy KEMBF BB SETKNRE
49K 62,000,14. 000, B R R H R 0. 124,
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12. 500, R A4 5% 0. 210,0. 337, R E R

4330k 0.491.,0. 815, M E R M EHIE, B FE
A4 PH 1. 603,0. 916, 4 M X W AHIE
HEME RN, XA ER K
KIFEBRKER . AHRHE.

BT WEKSERHHE®RESFH R 36.000,
18.000,ZFE 5 A H5> 5% 0.185.0. 189, ME R K
43K —0.627,—0. 190, Y SR KZE R,
W ABSr PR —0.018,—0. 183, K4 fmth & &
FEAREN ZERAS , T, LA RHEIRE T 15 a4
AR B R RE  AE— SRR ER.

BHRBHRSMERNIRES N 31,000,
50. 000, R R 2518 0.329.0. 545, (R E R #
43514 0.338,0. 475, B ERBZ ENIE, B
R BK—0.396,—1.101, H 4t L B 4
ERAERE, FRE, HERRENEREREA
o, XM RERBE M ERFERRKHE
5, ABRTF AR RSB0 69 B R E
WK

B R R 1. 700, K R B R 0. 460,
RERB R 1288, W ERBMZENIE  BER
¥k 3. 800, KA R E I RFEN G RE, Rif
¥, B IR B 7 SO ig BE R BOER A ST B K, B A1 R
FEERBREM TEXNMH .

585U E 4, ARG A S AR A i e
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Table 2 The ANOVA analysis results of agronomic traits of the Middle East barley between populations

A B kR IR R A (6] A EEE R E]
Inter-populations Inter-populations of barley landrace  Inter-populations of wild barley
273
Trait o)y b2y ¥
Mean F P Mean F P Mean F P
square square square
#® Plant height 3 071.034 65.89** <C0.0001 84,177 2.5* 0.0463  280.904 4.35** <<0.0001
#£¥ Awn length 170.751 80.26** <0.0001 5,303 5.54**  0.000 4 18,755  4.99** 0,001 2
B Spike length TT14.076  19.297 % <0.000 T 4.628 8.21F%7<C0.000 T Z1.627  22.5°* <U.0001
4YBEM Tiller number 10 309. 784 200, 74** <C0.0001  15.870 0.92 0.4536 11 659.119 117.7** <C0,000 1
o4& Flag leaf length 166.684 10.02** <<0,0001  32.935 1.22 0.305 7 5. 989 2.72* 0.034 7
B 92 Flag leaf width 0.216 10.03** <C0.0001 0,082 4,82 0.001 2 0.159 5.72**  0.000 4
B K dexirusion 2132048 107.59%+ <0.0001 80.549  5.13** 0.0008  237.23¢  98.28°° <C0.0001
RN
The number of 24,672 1.20 0.296 0 33,031 1.52 0.1994 22,231 1.17 0.329 0
spike per plant
BB 58.841 11.51** <C0.0001 15.328 3.01* 0.0210 54,212  10.5** <0.000 1

Grain number per spike

v M » PHBREOOSHMOOLKFLEEREE, £3, 84,

Note: * and * * mean significant difference at 0. 05 and 0. 01 levels ,respectively. The same as table 3 and table 4.
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Table 3 The ANOVA analysis results of agronomic traits of the Middle East wild barley intra-population
Bk BTYEK BAEK SHER EME
i3 3 FEM o % ﬁ.ﬁ EK Flag Peduncle Grain  Number of  Flag B
s Anova Plant Spike Awn . Tiller
Population analysis height length length leaf and number  spike per leaf mb
o g g g length  extrusion per spike plant width number
Irbids HS M i 122,7417 1.0565 2.934 3 5,988 2 78.1343 19.3926 39.5704 0.0623 690. 8
ean square
F 1,238 0. 893 1. 437 1.321 1. 835 2.968* 1. 251 1.868 296,057+ *
P 0.3277 0.548 6 0.238 0.287 1 0.123 8 0,020 5 0. 321 0.117 3 0.000 1
Jarashs HS M il 317.9444 3.3297 18.5185 12,6074 116.2306 14,7556 30.1074 0.1327 241.6333
ean square
F 3.591** 3.70** 3.673** 2,534" 3.745** 3.952** 1.35 2.972* 103.557**
P 0.008 3 0. 007 0.007 4 0.04 0.006 7 0, 005 0.274 0.020 4 0.000 1
Ammans HS . i 203.4439 2.2256 19,8745 4,801 2 102.8254 12,0317 43.9596 0.0689 133.8644
ean square
F 2.381"* 1.915* 11.74** 1.139 3.123** 1,711 1. 626 2.693%* 4,542**
P 0.007 6 0.0347 0,000 1 0.347 7 0.000 7 0,066 4 0.086 6 0.002 8 0,000 1
¥ %
Karak 1 HS Mean square 258.2822 2.8425 5.7606 7.6741 76,2778 25.3933 92.4497 0.0517 114,1852
F 1.84" 2.63** 4.,839** 3,211"* 2.593** 6.386** 4.903*"* 1. 557 5.024**
P 0.027 4 0.0011 0,000 1 0.0001 0.001 3 0,0001 0.0001 0,081 2 0.000 1
)
Karak 2 HS Mean square 72.745 6 4,249 10,2235 4.6153 31.2179 4,0206 42.454 0.1311 562.9429
F 1. 698 1.535 2,733** 1,344 1. 654 0, 441 1.424 5.816** 241.261**
P 0.073 8 0.119 9 0,003 0. 206 0,084 1 0.974 5 0.164 7 0.0001 0.000 1

H.-HSRREFEXE.

Note: HS is the abbreviation of wild barley.

%4 PERRMAEHEARZUERFESK
Table 4 The ANOVA analysis results of agronomic traits of the Middle East landrace barley intra-population

mHk HBTITHK #HER SKE% EHE
ﬁﬁi. ﬁégﬁﬁ Iﬁaﬁt g‘; iili fvﬁ Flag Peduncle Grain Nuplber of Flag ﬁl‘%«f
Population analysis height length length leaf and number  spike per leaf number
length  extrusion per spike plant width
Irbids LR e 108.836 9 1.0281 3.386 1 346.3478 41.5735 12,9133 83.4978 0.0475 93, 48

Mean square

F 5. 389" 0.983 5,447 " 0.994 3.04** 1.071 6.051** 2,679** 12,497*"*

P 0,000 1 0.502 4 0.0001 0. 49 0.000 5 0.406 4 0.0001 0.001 6 0.0001

Jarashs LR Meair?ZZuare 83.792 1.652 4 3.339 13,4074 38.1441 14,7238 75.4594 0.0772 31.3962

F 2.617** 1.796* 7.319** 1. 364 2.15"* 1. 838" 3.453"* 1,.785* 1.945**

P 0,000 8 0.028 2 0.0001 0.154 5 0,006 3 0.023 6 0.0001 0,029 4 0.0151

Ammans LR Meajr?sﬁquare 67,0684 1. 9347 2.1836 12.8174 56,2436 20. 83 42,7811 0, 0505 44. 5467

F 3.692** 3.79** 4,143"* 2,329** 3.761°* 3.175** 2.326** 2.229"* 3.987*""

P 0.0001 0,000 1 0.0001 0.005 9 0.000 1 0,000 3 0.006 0.008 5 0.0001

Karsk 1LR 4y 97 148.0379 2.2041 17355 29.9647 51.9038 14.4118 121.4142 0.0543 82.2549
ean square

F 3,717+ * 1.97* 2,11 5.355** 2.64** 2,894** 6,143** 3.74°* 5.942"*

P 0.000 6 0.047 7 0.0332 0,0001 0.008 5 0.004 5 0.0001 0. 000 6 0,000 1

Karak 2 LR ¥x% 115.4809 1.7495 3.195 4 8.3735 50, 746 13.631 23.7438 0.0243 24.3117
Mean square

F 8.131** 1.948* 3.215** 1. 032 3.178** 2.8** 1. 143 2,037* 3.186**

P 0.0001 0.017 9 0,0001 0.446 5 0,000 1 0,000 6 0.3291 0.0125 0.000 1

H: LRRERRMAHE.

Note; LR is the abbreviation of landrace barley.
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Table § Descriptive statistical analysis of agronomical traits of in the Middle East barley

X # Barley

R
Trait ¥
Mean

k% 4
Median

2 Coefficient
variance

Coefficient
of kurtosis

Coefficient of

Range
8 skewness

Bk # Plant height

K Spike length

¥ Awn length

K Flag leaf length

BT ¥ A& Peduncle and extrusion
#8 K Grain number per spike
BB % Number of spike per plant
WM % Flag leaf width

43 BEH Tiller number

86. 622
8.047
14.149
6.470
39. 907
17. 868
18. 169
0.504
45.923

88. 000
8. 000
14. 000
6. 000
41. 000
18, 000
18. 000
0.500
36. 000

62.000
11,500
14. 000
12. 500
36. 000
18. 000
31. 000
1. 700
50, 000

0.124
0.210
0. 164
0.337
0.185
0.189
0.329
0. 460
0.545

—0.511
0. 491
—0.609
0. 815
—0.627
—0.190
0.338
1. 288
0. 475

0. 502
1.603
0. 847
0.916
—0.018
—0.183
—0. 396
3. 800
—1.101

2.3 KEREUWRMAZRFEHEIFSH

METAREREM XS R . B
BESGE . SBERSBR.JEHESERKER
XA, KEHRERZRBGAER RD 4512
0. 858.,0.836.,0. 947, 1WA HEH B ERHE
BRE PEMKKN 0.015,0.019,0. 003, % F 1k
BE ;A REHTRBESIE RN LR
5FTEE ARBRSEARATHEE S
BEBRLARE BHRESFRETE. ERHS L
BMABHE XK, HEARERZRHGHERE R4
B4 0.974.0.975.,0. 876, 0. 99.0. 711, {14 #
FRFRERERE A P {8 X50.001,0.001,
0.012,0.001.,0. 046, 5] 0, FE R B 5 + R B LK
HEIATENERER NS E, Hih 4 H~XEE
RYAREE R REHIT R
BEERJENK SRS AGREMXE, XEA
WREZRBOAEIS R®) 4 5150.704.,0. 931, E 1]
ZHEMBETBRERERR M P{E KX 0. 048,
0.005, AT A, NEERELERAFBMNERKER
GRAERBE BEHRKEREAAGBENRR
HBSRAIRBE,

BT /> IR iE . Papa 4 f [7] T8 .RAPD
2RHTEHRMT %K%, F4 Demissie ' %
A RFLP FEMRAALEREL T RRHKE, B H
MEGS . EHERMEL BENSHEEER. X
SO 5T 4 U R X 4 it X R AE R TE BRI FR T35 #
MREAHR. ZABRMNERSUNMNHIRSE REH
—H,
HEREREERZHER K TFREMK
Z-HEMRKREMHEHERFABE AR RF
FUEF A K 3 A B B 1K 38 7L HL B0 K0 5 10 AN BEE
W P, 5 Irbids. Karak 2 #1 X H ., 3k B
Jarashs, Ammans, Karakl 3 /4~ #b X ) B 1& #t Bl
RZEREREMEE X T WH, AFH X 5]
WHRESHERENERER T AEREHRK
EREZEE MRRHBEEER/DMFEHER,X
WEREESHENEET  BikRERE/N, Rt
BENEESNETRFE—CMNIED . XT
HITEAEBFEHHE.
FHRZERNEERERBRE FRKEM
BR, X—%ZRY5 Hboner Y HHRLER—H,
WHAXEFER A REATHENEEFREE

ARFHEH ERMEZERGEERER — S ESESHRRYXRBEINT P - FEARESHE

SGEEFEPRE. KEMER, MEER WK
AR VEM K SHkY, BREMEKE
W05 R B K R 2R R B B 43
A 5SREXMKEML,. FERESESHIER
BHOXBRENEE.

3 i
REMAZERHANEABHEERE, A
YE R BRSO R R K E BRI RS MR S 1

BIRBRPERIEARA 5 A, i R K 5 3R A R Bk
HEREHRRF A BN EMWEERRBTESY
EFRURREROEFLAMERRMNEE. £
WX R TREFMERTEESMAEN Y1
PHEEX T AN EMAREREHILNERD,
BENENS HTREME-THRERHFAFTTK
WREE RS, XHSREN KX e EE
RN  EHERMERESBRERM®,
(F4% 59 ®)
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