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Table 1. Weather data of 2016-2017 growth season for Rainfed Agriculture Research of Gonbad Station

Gl s Jilao e glos 25Ta> Lod Lo Fuo 93 39y Slasd
Ll Minimum absolute Maximum absolute Mean Number of days

Month ol Rainfall (mm)  temperature (°C) temperature (°C)  temperature (°C) below 0 °C
October o 37.9 5.9 41.6 23.1 1
November obf 99.6 4.6 33.5 15.1 0
December 53T 61 -1 26.5 10 4
January &° 43.1 0 26 11.5 0
February R 49.4 -1.7 28.6 8.2 9
March ol 52.1 2.1 29.8 12.8 0
April 998 65.1 1.9 31.1 15.2 0
May St 27.8 7.4 434 22.1 0
June 3ls 5 8.3 14.3 432 27 0
Total o 4443 -1.7 43.4 16.1 14

Table 1. Continued alsl .y Jaua

el Cagby  (Recae) s Jla> glod bawgio Al glos buwgio
Relative Evaporation Average minimum Average maximum

Month olo humidity (%) (mm) temperature (°C) temperature (°C)

October o 61 140.5 16.1 30.1

November bl 74 54.7 9.4 20.7

December ) 77 327 4.5 15.5

January ) 72 43 5.4 17.7

February o 77 35.6 3 13.3

March ol 82 39.8 7.5 18.2

April o998 78 76.2 9.1 21.3

May Clinges 3 5 72 121.9 14.9 293

June ols ,5 63 126.9 18.4 35.6

Total o 73 671.3 9.81 22.41
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Table 2. Characteristics of studied genotypes

MUa.oé)s.o ‘SLD;‘,«\J’:; Olasin .Y Jju\’

b)ul
No

.

0 y X
Cross Selection History

O)Lo.d'a
No

© y2xlds
Selection History Cross

1

11

13

16

17

18

19

21

23

24

25

26

32

33

34

35

37

41

42

43

Rihane-03 As46//Avt/Aths- Sel,02L-1AP-3AP-0AP

M65.157/M66.69.1//MONA/5/SUMBARD400/BERM
EJO//SEN/3/TOCTE/4/SUMBARD400/BERMEJO//S
EN/3/SUMBARD400/6/GLORIA-
BAR/COME//LIGNEE640/3/S.P-B
CB06M00140T-A-1M-0AP-0AP-0AP

BU
38/6/P.STO/3/LBIRAN/UNASO//LIGNEE640/4/BLL
U/5/PETUNIA 1

CBSS07Y00873S-0AP-0AP

FRESA/6/Vmorales CBSS05Y00350S-25Y-0Y-0M-
0AP-0TR

CANELA/4/LEGACY/3/SVANHALS-
BAR/MSEL//AZAF/GOB24DH
CBSS05Y00214S-20Y-0M-0M-0AP-0TR
LEGACY/CHAMICO/4/BREA/DL70//TOCTE/3/BRE
A/DL70//CABUYA
CBSS05B00011S-2M-0Y-0M-0AP-0TR

LA MOLINA 96/ESMERALDA CBSS05M00325S-
8M-0Y-0M-0AP-0TR

LA MOLINA
96/LEGACY/7/Vmorales/6/LEGACY//PENCO/CHEV
RON-BAR

CBSS05M00680D-K-2M-0M-0AP-0TR

LENT/BLLU CBSS04M00122S-11M-0Y-0M-0Y-1M-
0AP

SARA1-BAR/CAPUCHONA 20 CBSS04M00095S-
3M-2Y-3M-0Y-2M-0AP
P.STO/3/LBIRAN/UNAS0//LIGNEE640/4/BLLU/5/P
ETUNIA/1/6/M9846//CCXX14.ARZ3/PACO/3/PALT
ON CBSS04B00043S-3M-0Y-0M-0Y-2M-0AP
BRS195/ND19098-1 CBSS04M00242S-6M-0Y -0M-
0Y-1M-0AP

PFC9215/3/ZHEDAR#1/SHYRI//OLMO
CBSS02Y00246S-0M-0M-6Y-1M-0Y

LA MOLINA 96/LEGACY CBSS05Y00161S-22Y-
0M-0Y-OM-1AP
BLLU/5/LEGACY/4/TOCTE//GOB/HUMAI10/3/AT
AH92/ALELI
CBSS05Y00168S-28Y-0M-0Y-OM-3AP
BRS195/SCARLETT CBSS03Y00054S-1Y-1M-2Y-
IM-0Y

CANELA//E.ACACIA/DEFRA CBSS01M00022S-
13M-2M-1Y-1M-0Y
PENCO/CHEVRON-BAR/LACEY/3/LA MOLINA
96

CBSS06Y00481T-A-0Y-0AP-0TR
MERIT,B/IBTA80 CBSS06Y00091S-4Y-0M-0AP-
0TR

CANELA/ICARO CBSS06Y00123S-15Y-0M-0AP-
0TR
P.STO/3/LBIRAN/UNA80//LIGNEE640/4/BLLU/5/P
ETUNIA/1/6/KASOTA
CBSS06Y00161S-20Y-0M-0AP-0TR
P.STO/3/LBIRAN/UNAS0//LIGNEE640/4/BLLU/S/
PETUNIA/1/6/CIRU

FURAT 3/MALT 1 ICB09-1320-0AP-0TR-0AP-0TR-
0AP-0TR

CAPUL/CABUYA//Malt 2 ICB09-1330-0AP-0TR-
0AP-0TR- 0AP-0TR

Atahualpa/DD-21//Malt 2 ICB09-1332-0AP-0TR-
0AP-0TR- 0AP-0TR

77

78

79

81

83

84

85

86

87

89

91

92

95

98

99

101

102

103

104

105

106

107

108

109

111

M112/TRADITION/6/V Morales CBSS04M00398T-
M-0Y-0M-0Y-3M-0AP

V Morales /6/CHENG DU 89//PENCO/CHEVRON-
BAR/3/CHAMICO/TOCTE//CONGONA

SARA1-BAR/CAPUCHONA 20
CBSS04M00095S-3M-2Y-3M-0Y-1M-0AP

BGCLM 157.MBV/ND16301 ICB09-1482-0AP-0TR-
0AP-0TR

BISON 217.2/YURUZA
ICB09-1508-0AP-0TR-0AP-0TR

SAL-BAR/HE 6890 24.2//CANELA
ICB09-1520-0AP-0TR-0AP-0TR

SICH84.80/ BISON 191 ICB09-1482-0AP-0TR-0AP-
0TR

MEDUSA/DIAMANT-BAR//D1.72
ICB09-1550-0AP-0TR-0AP-0TR

KAB68/D3-6/B61 ICB09-1551-0AP-0TR-0AP-0TR

KAB50/3/DURRA/DC SEL//SHYRI ICB09-1568-
0AP-0TR-0AP-0TR

NE86954/3/AGAVE/CLN-B//ZARZA
ICB09-1571-0AP-0TR-0AP-0TR

STAB7/H95008.47 ICB09-1573-0AP-0TR-0AP-0TR

MADRE SELVA/Malt 1
ICB09-1309-0AP-0TR-0AP-0TR

MAHIGAN/AC ROSSER H98074010- 09/500009

MAHIGAN/H87020005 H98075002- 09/500010

BT554/MAHIGAN H98080003- 09/500012
M91178002/MAHIGAN H98084002- 09/500014

H97062/H97055
H98004006- 09/500017

H92013020Z/TR251 H98059001- 09/500021

H92013289Z\TR656 (H93003006) J02039005-
09/500024

H98075/H97094
H99021004- 09/4S0002

H&7020011/MAHIGAN H99085005- 09/4S0009
AC ROSSER/KASOTA H99089002- 09/4S0010
MAHIGAN\H01086\\VIVAR H03006023- 09/4S0011

H02019/VIVAR H03010002- 09/4S0013
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0 ylo 0 y2xo| 0 ylosds 0 32
No Cross Selection History No Selection History Cross
ATAH92/GOB//MERIT,B ICB09-1383-0AP-0TR-
44 b TR OAP.OTR 113 HB510/MAHIGAN H99029008- 09/450020
46 TOCTE/GOB/HUMAIL0/3/ATAHO92/ALELI4/GRI | |, H03006/PENCO/CHEVRON G03020007-
T ICB09-1399-0AP-0TR-0AP-0TR- 0AP-0TR 09/450020
ATAH92/GOB//KEEL ICB09-1401-0AP-0TR-0AP-
47 TR. OAP.OTR 115 H92082138X/TR704 J99037005- 09/4T0003
* *
" EREA/DL70//3 CABUYA/3/BREA/DL70//3*TOCT L1 TRTO4TR243
ICB09-1408-0AP-0TR-0AP-0TR- 0AP-0TR 199043004- 09/4T0006
49 BREA/DL70/CABUYA/3/6B89.2027/CHAMICO | | . TR704/H92013020Z
ICB09-1410-0AP-0TR-0AP-0TR- 0AP-0TR J99045005- 09/4T0009
BREA/DL70//3*TOCTE/5/P.STO/3/
54 LBIRAN/UNABO/LIGNEE640/4/BLLU/S/ 11y H92066145/L94223
PETUNIA 11CB09-1424-0AP-0TR-0AP-0TR- 0AP- J99047001- 09/4T0010
0TR
CALI92/ROBUST/6/P.STO/3/LBIRAN//UNAS0//LI
57  GNEE640/5/BLLU/5/ PETUNIA 1 119 }{9992031930%21020/95‘9‘%%31 |
ICB09-1449-0AP-0TR-0AP-0TR- 0AP-0TR i
B gm0 ICROTAST-OAP-OTROAPOTR-| 15 1196106/5AGER 1H00010004- 09/330001
59 CALI92/ROBUST/ND16301 ICB09-1452-0AP- 1oy CANELA/BICHY2000 CBSS04MO000138-3M-0Y-
0TR-0AP-0TR- 0AP-0TR OM-0Y-2M-0AP
62 H00013003- 09/3S0002 H99085//VIVAR/NISKA 123 ;ﬁfngLU CBSS04MO00122S-11M-0Y-0M-0Y-
¢4V Morales/6/BRS180 |o5 MERIT,B//E.QUEBRACHO/DEFRA/3/CANELA
CBSS04M00026S-4M-0Y-0M-0Y-4M-0AP CBSS01M00375T-0TOPY-30M-1M-1Y-1M-0Y
\%
P.STO/3/LBIRAN/UNAS0/LIGNEE640/4/BLLU/5/
65 II:I/lorales/6/M9846//CCXX14.ARZ3/PACO/3/PALTO 127 PETUNIA 1/6/GLORIA BAR/COPAL
CBSS04B00043S-3M-0Y-0M-0Y-1M-0AP CBSS04Y000968-2Y-2M-0Y-0M-0Y
LENT/LACEY P.STO/3/LBIRAN/UNAS0/LIGNEE640/4/BLLU/5/
67 129 PETUNIA 1/6/LEGACY//PENCO/CHEVRON-BAR
CBSS04M00117S-0M-0Y-0M-0Y-3M-0AP CBSS04Y000755.7Y - IM-0Y-OM.0Y
V Morales/6/M111/7/LEGACY/3/SVANHALS. TRADITION/6/P.STO/3/LBIRAN/UNAS80//LIGNEE
640/4/BLLU/5/ PETUNIA 1/7/LEGACY//
69 BARMSEL/AZAF/GOB24DH 131 pENCO/CHEVRON-BAR CBSS04M00295T-2M-
CBSS04M00394S-0M-0Y-0M-0Y-3M-0AP 0Y-OM.0YIM.OAP
V Morales GLORIA-BAR/COPAL//PM5/BEN/3/SEN/4/
P.STO/3/LBIRAN/UNAS0/LIGNEE640/4/BLLU/5/ PETUNIA 1/5/ PETUNIA 2// PENCO/CHEVRON-
70 PETUNIA 1 132 BAR /4/ PETUNIA
— 2/3/CHAMICO/TOCTE//CONGONA
CBSS9TMO0850T-G-2M-1Y-2M-0Y CBSS04B00032S-0M-0Y-0M-0Y-1M-0AP
72 SHYRUGRIT/ENCI 133 NEBGHOMBLLUS/ PETUNIA T e
CBSS04M00068S-3M-0Y-0M-0Y-2M-0AP CRSS04MO00432T-SM.O0Y-OM.0Y-1M-OAP
3V Morales/6/ZIGZIG/CUCAPAH/PUEBLA |34 PUEBLA/CARDO/TOCTE/3/FALCON-BAR
CBSS04B00046S-7M-0Y-0M-0Y-2M-0AP CBSS04M00150S-0M-0Y-0M-0Y-2M-0AP
44V Morales /6/ LEGACY//PENCO/CHEVRON-BAR | .. E%ONBICHYZOOO// DEFRA/DESCONOCIDA-
CBSS04M00029S-2M-0Y-0M-0Y-2M-0AP CBSS05Y000365-36Y-0M-0Y-OM-4AP
SVANHALS-
75 ggcsggf&%%ggggg(%’%ﬁ 0Y-1M-0AP 136 BAR/MSEL//AZAF/GOB24DH/3/NE167/CLE176
R CBSS05Y00056S-13Y-0M-0Y-0M-4AP
BBSC/CONGONA/5/LEGACY/4/TOCTE//GOB/HU
76 PENCO/CHEVRON-BAR/6/ V Morales 138 MAIT10/3/ATAH92/ALELI

CBSS04M00214S-19M-0Y-OM-0Y-3M-0AP

CBSS05Y00175S-15Y-0M-0Y-OM-2AP
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Table 3. Information of Microsatellite markers

oylgalo sy b ,Kilis oledlbl .Y Jgu

Nl £93903,5 3)l9598 g o9y Sl &0
Marker Chromosome Forward Sequence Revers Sequence Source
Abou-Elwaf:
GBMSI180 6 GGAACTAATGCTTCGGTCCA  TGGTGCAAGTGAGCACCTAC ;’g;‘ . Vgaca’
Abou-Elwafa,
GBM1462 2 CTGTGGCTAAAGAAGGCACC AAGATTGCTGCAGGATAGGC 2016a. b. ¢
Abou-Elwafa,
GBMS183 7 TAATGGTGATGGTCTTGAGGC AAGACTCGCGTGCCTTTTAA 2016a. b. ¢
Abou-Elwafa,
Bmag0872 1 ATGTACCATTACGCATCCA GAAATGTAGAGATGGCACTTG 2016 b. ¢
Abou-Elwafa,
EBmac0755 7 AGCCTTGTGTATCAGGACA CTGCTGGTGTTCTCTAAAAGT

2016a,b, c

GBMSI180 Silzs jo 1, jlade o YL (PIC) JSi 2o
ol lzs Bmag0782  Siles jo ) Jlade o yieS o
Sdie g IPYEY 50 S wim Sledbl sgime (1 SKle
APAN Sl b < IVEY I IOV s 58 S5 g9
olass Log (idu cpl 4o Jlade op eSS glyls Bmag0782
i a5 o) IFVAA Ll Sl 5 5e T
).i:Lw; 9 ooy Bmag0782 )i)l.u-d aQ .109.3).0 )bﬁ.o
B Ll b Sles o s yo |y Jlade o S GMBS183
a8 5l aed 5L 95 sla el glls a8 ola Solis
lag,T 51 ol Yozl g axil oo 1155 (6 e SSES
.(Tavalla., 2013) o, (5, 0,0 owiss JuE o
s slacemex ;o (i JLiel jl s Ol 550005
-l o il sl Silis plsiea 1) b, Silss

S0 oolaiwl Sis 4y Josd Mol slo

b oains sloasls (il dulin 5 ol ly 452

2 Sladg s 5 28,5 elxl SAS ldle 5 5 eolil
> 3l eolainl b JeSUge sla Silis slaosls ulul
s plsl Mega 6 ,l38ls 5 5 5 Powermarker l;sle 5
Looaded lacis 5l plaS o o alal) 08 o) Jloges
S Uy 3o bl 5l oolizd L 3 SSR sl i
)5 518 glel Jeloigas sz 5,50 SPSS 22 jl38l 5 5]

s”’—é}-‘-f'w*’)):’
Sl (F Jsoz) b Silas 5l oaslonssay Sledlbl a2
JJT IV oSl jobods puizmon o JSCo aix Jﬂ Y# 59>

SleMb sgime £l 05 U5 L () JSis) GBM1462

G5 (il 59 adlllans ja0 92 s 9i) 5o oylgalo s bSOl £ 05 F Jeu
Table 4. The diversity of microsatellite markers in the studied barley genotypes in this research

Kz wledb! glgixo

L S HT Sl ST ol &3 s
Marker ;lfg Major Allele Frquency  Allele number Gene Diversity
GBMS180 0.7208 0.3333 3 0.7602
GMBS183 0.7000 0.3049 4 0.7448
EBmac0755 0.6735 0.3765 4 0.7211
Bmag0872 0.5081 0.5851 4 0.5711
GBM1462 0.5309 0.4946 6 0.6061
Mean (Kl 0.6267 0.4189 4.2 0.6807
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Fig. 1. Polyacrylamide gel related to GBM1462 marker.
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Table 5. Haplotype groups for markers associated with drought tolerance genes in the studied germplasm

Marker

ulshle
Haplotype

GBMS180
GMBS183
EBmac0755
Bmag0782
GBM1462
o gy o)lo
Haplotype no
Al z9,5 U 39,
day until the emergence
of the spike
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Plant height

G'86
SOI1
€01
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S01
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LO1

S Slos
(LS 55 p,55kS)
Yield (kg/ha)

0S°T18C | S'LOT
00°059¢
96°6S6C
0S°LEET
€€€'850T | OI1

£EEE861

L99°169C| 901
0s61

£99°910C| LOIT
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€€E8ST1
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€eCeeLl
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1: 118, 117, 2: 59, 64, 3: 19,111, 109,
92, 16: 73, 17: 70, 18: 91, 19: 135, 20:

Table 5. Continued

4:41,42,5:93,6:77,7:85,8:76,9: 83, 10: 86, 11: 81, 12: 79, 13: 75, 14: 72, 15:
136,21: 131, 22: 129, 23: 21, 24: 51, 25: 108, 26: 98, 27: 102, 28: 43, 29: 24.

aolol . Joua

JLERN welbghls
Marker Haplotype
GBMS180 B B B A A A A A A A A A A A
GMBS183 B A A D D D D C C C C C C C
EBmac0755 C D C C C A A E E D D D C C
Bmag0782 C D B C C D B B A B A A D C
GBM1462 C B A C B B B B B F E C D D
Folishle oled 16 17 18 19 20 21 22 23 24 25 26 27 28 29
Haplotype no
aluw 9,5 U 39,
day until the e - e g
emergence Ofthe ~ ~ [o)} [o)} L (o)} ~ [\ BN —_ N [*) (=) W
spike
g gl S g = 8 = g © e 2 2 = 5 g 3
Plant height a > o 2w @ <
S Slos s NOR 2R OZ > o 28 R ]
. 2 &5 2 8 5 8 & s 2 = & 8 ¥ 8
G pSels) 5 X X L o 0 O > N VO
. w o (=) w [*)) W (98] @ W N N [958 w
Yield (Kg/ha) » S ® oS R L vt &
1: 118, 117,2: 59, 64, 3: 19,111, 109, 4: 41, 42, 5: 93, 6: 77, 7: 85, 8: 76, 9: 83, 10: 86, 11: 81, 12: 79, 13: 75, 14: 72,
15: 92, 16: 73, 17: 70, 18: 91, 19: 135, 20: 136, 21: 131, 22: 129, 23: 21, 24: 51, 25: 108, 26: 98, 27: 102, 28: 43, 29:

24.
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Table 5. Continued

aolol.b Jgus

JESee lishle
Marker Haplotype
GBMS180 A A A A A A A A A A A A A A A
GMBS183 C C C C C C B B B B B B B B B
EBmac0755 C C B B A A D D D C C C B A A
Bmag0782 A A E A B B E C A C B A A C C
GBM1462 C B B C C B B B A A C B C D B
wlishle o)led 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44
Haplotype no
e @955 U 59, .o o o o e = — e = == o
day untiltheemergenceof & I ® & © ® = 2 & &5 3 =2 & & =
the spike
e 5 2 % 8% 8% %5 5 GGG
Plant height > @
- 5 R L 07 o&o== 0 2 L, % 3
(LS 50 p,5gls) 8,5 los > 8 o =2 & 3 & 8 X Z & 03 & 3 OO
Yield (Kg/ha) 2 2 8 2 2 2 2 &3 8 8 & & g g 8
~ W ~ 2 ~ | 3 ~ ~

30: 48, 31: 58, 32: 23, 33: 49, 34: 104, 35: 37, 36: 3, 37: 7, 38: 95, 39: 47, 40: 65, 41: 9, 42
46: 35,47:33,48: 69, 49: 106, 50: 107, 51: 101, 52: 96, 53: 44, 54: 6, 55: 114, 56: 54, 57: 67, 58: 105.

Table 5. Continued

1123, 43: 137, 44: 89, 45: 127,

aolol.b Jgus

s lskls
Marker Haplotype
GBMS180 A A A A A A A A A A A A A A
GMBS183 B B B A A A A A A A A A A A
EBmac0755 A A A D D D D D C B B B A A
Bmag0782 B A A D C B A A C C B B C B
GBM1462 A B A A C C D C D B E B A D
welbshle o)lod 45 46 47 48 49 50 51 52 53 54 55 56 57 58
Haplotype no
s 235 6 3 L Lol
day until the emergenceofthe 3 I & 5 & © ®* & 5 & ~—~ 5 ® ©
spike
43‘5_3&&}‘) —_ —_ - —_ = - —_
Plant height S 8 5 8 & 8 35 3 & &S =
g ® = % o o 5 8 8
Gusajspfsbdoses 2 2 5 5 £ oz £ 2 E o2 oz 4 2 2
Yield (Kilograms / Hectare) S v v S N v A - R v S vt A vt
3 W 98] ~ 98] ~ ~ w w w

30: 48, 31: 58, 32: 23, 33: 49, 34: 104, 35: 37, 36: 3, 37: 7, 38: 95, 39: 47, 40: 65, 41: 9, 42: 123, 43: 137, 44: 89, 45: 127, 46:
35, 47: 33, 48: 69, 49: 106, 50: 107, 51: 101, 52: 96, 53: 44, 54: 6, 55: 114, 56: 54, 57: 67, 58: 105.
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Table 6. The results of the association analysis between microsatellite markers and different traits

b sl
[FYCRIPS i . 5 3 ylasliww!
R ) OF S ) )

Traits lowo 31 (B = Allele B Std.error F R?

aloww (339 GMBS183-D -0.508** 0.179 6.762%* 10

Spike weight 2.118 EBmac0755-E -0.788* 0.399 6.328%* | 174

AL 5o 3262 GBM1462-A 0.871* 0.328 5.531* 83

Spike length EBmac0755-A -0.634* 0.309 5007% | 143

er of soil sl slas | sug Bmag0782-C L1* 0.519 4484* | 68
Number of spikes

o 0 &l Slass GMBS183-D 13.388%* 4226 8203** | 119

Number of grain per spike 45.674 EBmac0755-E 20.824* 8.026 7.853% | 20.7

GBM1462-E 2.761%* 0.880 5.745* 8.6

Sy Job 6134 EBmac0755-B 1.963%* 0.504 7.924%% | 20.9

Rash length ‘ EBmac0755-C 0.887+* 0.328 7.654%% | 28

GBM 1462-F 2.536* 1207 7176%* | 33.1

s 23555 | 113790 EBmac0755-B 3.964%* 1.250 9.530%* | 13.5

Day to the spike emergence : Bmag0782-A 1.822% 0.870 7.206%* | 194

o ol GBM1462-A 6.318% 2.405 9.820%* | 13.9

_ ?E®H 96.647 EBmac0755-D 5.491%* 2.031 8.633** | 223

Plant height GMBS183-B 4.209% 1.979 7.601%* | 27.9

Saigdpid Famms 6395|5040 EBmac0755-B 2.233% 0.928 5.712% 8.6

Day to the physiological maturity ' GMBS183-C -1.473* 0.670 5.453%* 154

S92 035 | 5560 EBmac0755-A 4017+ 1.370 6.018* 9

Weight of one thousand grain : GBMS180-B -5.394%* 2.107 6.562%* | 17.9

QLS 1 59k) o8bes | o GMBS183-D 866.934%* | 249468 | 7.120* | 105

Yield (Kg/ha) : GMBS183-C 595.059%* | 190.824 | 8.931** | 229

S 55 Al ol GMBS183-D 12641.865%* | 3488.665 | 8.131%* | 11.8

Number of spikes per hectare 26237.385 GMBS183-C 8000.990%* | 2668.558 | 9.093** | 233

S1s Job EBmac0755-B 0.810%* 0.264 9393%* | 133

_ 8.410 Bmag0782-B _0.444% 0.178 7.708%* | 20.4

grain length GBMS180-A 0.476* 0.200 7435%% | 274

sl pye GBMS180-B 20.353%* 0.101 12243%* | 167

grain width 3172 EBmac0755-E 0.340* 0.156 8.878%* | 22.8

) Bmag0782-B J1.222% 0.466 8320%* | 12

_ _ abbexe | o) a3 GBMS180-B 2337** 0.805 7514%* | 20

grain perimeter EBmac0755-A -1.250% 0.527 7.271%* 27

S15 oo GBMS180-B 4 557+ 1.250 9.773%* | 13.8

grain Area 22202 EBmac0755-A 2.133* 0.813 8.801%* | 22.7

615 60,5y Bmag0782-B 0.128** 0.045 7.003* | 103

grain Round 2.158 GBM1462-E 0.256* 0.119 6.037%* | 16.8

o555l Jsb 758 EBmac0755-B 0.183* 0.087 6.611* 9.8

Length / width 73 GBMI1462-E 0.320% 0.155 | 5.602%% | 15.7

1o Jolro i <25 GBMS180-B 0.569%* 0.155 9.800** | 13.8

: EBmac0755-A -0.270* 0.101 8.960%* | 23
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Fig. 2. Clustering of the studied genotypes using microsatellite markers linked to the QTL controlling drought tolerance

based on Jaccards coefficient and UPGMA method
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