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Comprehensive Evaluation of Salt-tolerance at the Seedling Stage in
Progeny of Wheat and the Wild Relatives

PENG Ze', YANG Chun-miao', GENG Guang-dong', YANG Rui', FENG Zhou', ZHANG Jun',
ZHANG Qing-qin', ZHANG Su-qin'"*
('College of Agriculture, Guizhou University, Guiyang 550025 ; >Guizhou Subcenter of
National Wheat Improvement Center , Guiyang 550025 )

Abstract: One-hundred twenty-one wheat germplasm accessions derived from distant hybridization were
tested for salt-tolerance, in order to provide insight for salt-tolerant physiology, genetics and breeding in wheat.
Based on D value, these materials were classified into five categories : highly salt-tolerant ( five genotypes including
P13, C1009, 1710, 1713 and 082-1, D value from 0.5877 to 0.6616 ) ; salt-tolerant ( nine genotypes such as 1706,
081, 0819-1, PSR3628, TB1, D value ranged from 0.4222 to 0.5331 ) ; moderate salt-tolerant ( 41 genotypes such
as 1707, 1805, TPF8, 1704, 1712, with a D value of 0.2684 to 0.3940 ) ; salt-sensitive ( 45 genotypes, with a D
value of 0.1922 to 0.2640 ) , highly salt-sensitive ( 21 genotypes, with a D value of 0.0504-0.1848 ) . Especially,
the D values of P13, 082-1, 081 and 082-2 lines derived from the cross Aegilops ventricosa Tausch x durum wheat
ranged from 0.4231 to 0.6616, which showed high salt-tolerance or salt-tolerance. The average D values of the
derivatives from einkorn wheat x Avena fatua L. var. Portugal, and T. timopheevii x Avena fatua L. var. Portugal
were 0.4145 and 0.4106, which were significantly higher than that of common wheat accessions. The average D
values of 8 progeny populations from wheat distant crosses were higher than that of common wheat. Finally, a few
of new salt-tolerant germplasm accessions (i.e. P13, 1713, 082-1, 1706, 081 ) were identified.
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Table 1 Statistics of subordinate function values of the tested materials

ZH Parameter uw(RRL) u(RSFW ) pw(RSDW ) u(RRSR)
H4{H Average value 0.3531 0.3398 0.4266 0.1496
FrifEZ: Standard deviation 0.1616 0.1721 0.1605 0.1310
AR S5 28 Variation coefficient 0.4578 0.5065 0.3761 0.8753
AXE Weight 0.2066 0.2286 0.1698 0.3950
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Table 2 Weighted subordinate function ( D ) values of the tested materials

R D1{H R DA o D{H R D1{H
Materials D values Materials D value Materials D value Materials D value
P13 0.6616 084 0.3296 0878-7 0.2524 C081 0.2103
C1009 0.6502 C1012 0.3254 3-3 0.2510 GX2 0.2099
1710 0.6348 1003 0.3208 C091 0.2491 087 0.2071
1713 0.6173 1708 0.3164 C0810 0.2476 1722-2 0.2045
082-1 0.5877 0868 0.3126 1703 0.2471 1714 0.2023
1706 0.5331 GX3 0.3093 TGF3 0.2462 C0812 0.2005
081 0.4743 1716 0.3044 Spelta 0.2458 086-3 0.1984
0819-1 0.4652 Cc7 0.3030 1702 0.2455 TG-1 0.1964
PSR3628 0.4619 0923p 0.2987 TG-3 0.2428 XHM 0.1922
TBI 0.4610 1005 0.2978 0834 0.2408 C0811 0.1848
CT 0.4590 0813 0.2977 TG-2 0.2396 Blosky 0.1835
TPBC1 0.4338 C1011 0.2951 C083 0.2392 C0822-1 0.1834
082-2 0.4231 1711 0.2936 0878-8 0.2380 RT4 0.1819
GN21 0.4222 PY 0.2881 0878 0.2362 Sa20X 0.1818
1707 0.3940 0929 0.2879 YXH27 0.2347 1722-1 0.1784
1805 0.3933 C1004 0.2865 C084 0.2310 9-2 0.1740
TPF8 0.3876 C0814 0.2844 086-14 0.2298 1718 0.1736
1704 0.3835 086-2 0.2836 0837 0.2297 C0823-1 0.1698
1712 0.3765 CS 0.2781 TBA 0.2295 C0815 0.1662
0841 0.3755 1002 0.2779 0885-1 0.2281 088 0.1627
P7-5 0.3754 0923DY 0.2758 0885 0.2257 1007 0.1620
C1003 0.3639 1715 0.2751 C085 0.2254 PY/2wo 0.1567
1720 0.3589 C082 0.2741 C0820 0.2233 C087 0.1557
T1-2 0.3532 C1013 0.2684 C1016 0.2222 C0827 0.1538
0837-1 0.3524 C1002 0.2640 Y1901-1 0.2204 3-4 0.1536
C1008 0.3474 P1-1 0.2602 S20 0.2204 8-2 0.1420
C1007 0.3471 C0813 0.2592 C0819 0.2181 1721 0.1360
C1010 0.3410 1705 0.2586 C0826 0.2164 1719 0.1039
C1004-F 0.3399 083 0.2564 C086 0.2147 WG1-4 0.0840
P7-2 0.3322 0837-2 0.2556 C0821 0.2145 w2 0.0504
0923 0.3317
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Table 3 Correlation analysis between subordinate function
value and D value

(BSR4

. i p n D1
Correlation
. (RRL) (RSFW) (RSDW) (RRSR) D value
coefficient
pw(RRL) 1
u(RSFW ) 0.448" 1
w(RSDW ) 03977 07717 1
n(RRSR) 03387 0299 0254”7 1
D i 0.699” 08167 07507  0.714" 1

" EIRTE 0.01 K- | A

“showed significant correlation at 0.01 level
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Fig. 1 Evaluation of salt-resistance of the tested materials

based on D-value clustering analysis

BT g (e 4). 5 T 288 0 i £h A1
Bl 045 P13.C1009, 1710, 1713, 082-1 3 5 3 k4 8}
55 T e b imh £5 4 k), 42 45 1706, 081, 0819-1,
PSR3628 . TB1 %5 9 ks 55 MZEHE Ay vh BE i Eh A4
¥E, 4 $% 1707. 1805, TPF8. 1704 Fl 1712 % 41 15y
L 26 IV 2B 8 S5URH B, 45 C1002, P1-1,
CO813. 1705 F1 083 25 45 iy bk} 45 V 2 BE Hy o B
OB R, 045 8-2.1721.1719 . WG1-4 Fll W2 45
21 bkl AIRES D e 1/ A EHE: P13, 3K
VSTt 1L 2E R SRR N IR 2458 . /N D
(B R AR C1009, 52 AR BN 32538 /N 22 v il
3 itig

JINZE T AR R R I o R, WEST R AR
e o AR B BT AR B T - Ay s 250
AR R AR AR IEL b 2 SR A Xt 121 4k
RO T i TR R PRI . BB L 4 R AR
GRS T R i ER PEA, K BN FEBR A T £
PEHER IEA—30, U B —F8 b5 IS e X P i it
ERPEVEAT AT A ST, ST AR PR LE A VRN T
GrSEE . RIS BTk FR AR bR A (BT T i
ERVEHER RSS2 R, TR e
I LR BV . RIS PSR pR A0 |
JRAG IR Ay Wik LA T T o 1 55 S
LED TR T 2% Rk AR Z 1M Jr ik R OR TR 4
b Fo—20, WA I S bR, IBGR & Rk
A 3 AN [ ASCER SR 5 45 6 B 7 SR pR IO 1 L
el it DB AT DA A AL A B PPN VR i i
PR ARG R BUMAL & B, I TR
A3HT X 121 A R T T i R LR AN, I
FEEAT 5 A i BT R (R P R AR R DL K
JEREIRR 5 Fh2EHY

W /N ( Triticum aestivum L., AABBDD ) [t
A4 /N2 ( AABB ) HAT B3R BT 001220,
D SE K 41 i AE AR 2 VF 21 ERAH G 36 ], Gorham
2SI\ g Pt /N R R K /N AR A 2
£ T 4D B« 4K (KB 1, Jf 15 2] Dubcovsky
45000 Luo ZEVT I E— A IR, AN 56 & B DY
fi R /N % (AABB) 9 D (02012 ) 5 3% 58 /N %
(0.2671) M 22K, M PR T3 /N 22 (1 I
http: //doi.org.10.13430/j.cnki.jpgr.20190829001, [ff
K1), XSRS R 3, Gorham
ISR NBAZ RTINS VAN, AL =
ERUREETT , /INRAZ LU R A MERL A ER i, Hor 2 4>



602

N7/ i

A = 21 %

F 4 MR RS R

Table 4 Classification of salt-tolerance in the tested materials

25 D fHEH [MEANEa RS MBI

Grade Range of D value Salt tolerance ~ No. of material Material name

1 0.5877~0.6616 =1} 5 P13 C1009 1710 1713 082-1

2 0.4222~0.5331 [[EN 9 1706 081 0819-1 PSR3628 TB1 CT TPBCI1 082-2 GN21

3 0.2684~0.3940 rh 41 1707 1805 TPF8 1704 1712 0841 P7-5 C1003 1720 T1-2
0837-1 C1008 C1007 C1010 C1004-F P7-2 0923 084 C1012
1003 1708 0868 GX3 1716 C7 0923p 1005 0813 C1011
1711 PY 0929 C1004 C0814 086-2 CS 1002 0923DY 1715
€082 C1013

4 0.1922~0.2640 HUK 45 C1002 P1-1 C0813 1705 083 0837-2 0878-7 3-3 C091
C0810 1703 TGF3 Spelta 1702 TG-3 0834 TG-2 C083
0878-8 0878 YXH27 C084 086-14 0837 TBA 0885-1 0885
C085 C0820 C1016 Y1901-1 S20 C0819 C0826 C086
C0821 CO081 GX2 087 1722-2 1714 CO0812 086-3 TG-1
XHM

5 0.0504~0.1848 e U 21 CO0811 Blosky C0822-1 R74 Sa20X 1722-1 9-2 1718

C0823-1 CO815 088 1007 PY/2wo CO087 C0827 3-4 8-2
1721 1719 WGI1-4 W2
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