HIW) 35 A% BE I~ 2014 ,15(5) :948-953
Journal of Plant Genetic Resources DOI:10. 13430/j. cnki. jpgr. 2014. 05. 005

N TR R8T 70y 22 v 9% 8 iy ik R P i 1k 5 %

ZaF BHE,E R kB RER KRR L W, IR R’
(VIR AL B BT IR/ VA58 A M RV IR 5 R R F-£2 M50 210014, B SEAILAE A ¥ 7B, 5 210005)

FE A A TR 6 K 55 R T R IF e D E A AR AR R AR S FARBE TR L, AFRAAA
IR Tk 3T 363 A EAY R K RAT T F T e F KT SRk R F AT S h 1 A AR 28 4, #t—F
x5 B AT BT 6 48 ) R AR EAT T G BAAT TSPt At B AR AR AT R B AR AT AP R R R T 2 AN
Iwt BRGNS A A A 3 Aetr i R, ARIERIR G R R I LAY R R 6 3 A o RO MR R AT
> F A > B3l sttt D EF RS G A MAEX ST AN, = F A X AR (r = -0.0051)

KRR DA ar Rk BT ATER

Screening and Identification of Wheat Germplasm for Salt
Tolerance Using Artificial Sea Water

WU Ji-zhong' ,LIU Yan-yan’, WANG Chong’ ,SHEN Zhen-guo® , CAI Shi-bin ',
ZHANG Qiao-feng ' ,XIA Yan® , WANG Gui-ping >, CHEN Ya-hua’
(' Institute of Food Crops, Jiangsu Academy of Agricultural Sciences/The Jiangsu Provincial Platform for Conservation
and Utilization of Agricultural Germplasm ,Nanjing 210014 ;> College of Life Sciences , Nanjing
Agricultural University , Nanjing 210095)

Abstract; Salinity is a major limitation to crop production in coastal region. Breeding for salinity tolerance
could be an effective way of improving yield and yield stability on saline-alkaline soils. However, these require a
good understanding of the inheritance of this trait and occupy massive amounts of elite genetics resources tolerant to
salt-stress. To provide elite germplasm for new varieties tolerant to salinity in wheat breeding,363 accessions were
evaluated for salt tolerance at the germination stage using artificial sea water. Among accessions tested,28 wheat
cultivars with salt tolerance grade 1 were identified. To obtain further salt-tolerant accession at the seedling stage ,48
wheat accessions were selected from the salt tolerance resources ( grade 1 or grade 2) at the germination stage to
evaluate salt-tolerant at the seedling stage. Two wheat accessions with high salt-tolerant were screened by using the
methods of fuzzy membership function. They were Huaimai 31 and Hongkeyangmai , respectively. Based on the origi-
nal of the wheat germplasm, the capacity of salinity tolerance was different :local varieties > improved varieties > in-
troduced varieties. Correlation analysis of wheat salt tolerance at the germination stage and the seedling stage showed
that there was no consistent correlation (r = —0.0051).

Key words: wheat ;salt tolerance ;screening;identification ; artificial sea water
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Table 1 Artificial seawater formula

2 FR aF= e (g/1)
Compound Molecular formula Concentration
At NaCl 26.726
A MgCl, 2.26
TR BE MgS0, 3.248
AALES CaCl, 1.153
WL N NaHCO, 0.198
A KCl 0.721
1.2.2 EHEBEREWFRKOFE RIEEE1 PA

TR BTy e BN TR K, $ B ARG B0 40%
FH 40% N T 7K A B /INFE = (223 XF 16 A~ fib F
[ % 25 R 2 i T 40% V3 7K A BRI ] AH
MRS B E)  TERE SR LM 2 084K, 73
BIIMA LB F K (KRR F140% N 1K 8 mlL, B
TR TR T R 2 (25°CIEIR, LG 16 h) . B4
REBR 50 RiAh 3 ANEE, REOR TR AR,
F5d JEME A 2K FoiT 45 d A A 2R TR

AT F K (%) = LB FK/ATRBF K x100
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ZERTEM IR /INZE ZE I 2 AT SRR 48 b K 25
ZERIEAT A M, LI S0 R 0 i 6 M R A7 25
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HAEARN X, = (X =X,,) /(X = X))

FHEEIRHK = (65% BREFELERELE
18 +40% HKAast 5 KIEFRFBAL) /2
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Table 2 Grade standard of salt tolerance 2 éﬁ% Ejﬁdﬁ-
5 fiif Eh TR %) 2.1 NEFHMHHELEE
Grade Salt i(ilerance Salt harm index Xd- 363 %/J\%ﬁ)ﬁ?%ﬁﬂﬂﬁ&ﬁ%ﬁikfﬂ , 7{ 65%
! . o ARG T ZUBHRHRIG % 25402 U1, HoF
X . 0,01 - 60,00 BN 53.05% ( £26.71% ) , WA T 0 ~98. 06%
) . o1 50,00 22 171340% N TR M3t F AR 2F KA A5 250 s
5 e 80.01 ~100.00 P, O N 26.80% (+ 9.94%), A2 R N
2.67% ~47.94% , PINTERFEHR 09 S Jm (7 X (i1
1.3 NEERAMEEEERE HEIT 50% |86 TN R E R R ST AT

T H 25 25 ) 2 5 T R PR PRI B A ) N Sl
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Table 4 Varieties with high salt-tolerance at germination stage

1 363 32l bR Lt e 1R 1 28 i it 3k
INERP, A SR 7. 71% (%3) , 1E28 1
x3 NEHTFHMBER
Table 3 Wheat varieties identified with sea water tolerance

at the germination stage

(RN 2 A AL HIr (%)
Grade Varieties at germination stage Percentage
1 28 7.71

2 128 35.26

3 122 33.61

4 49 13.50

5 36 9.92
£l Total 363 100

e SR ATRE e I P A R 20 iy, T AL FE 16
Oy, R AR FR (ZR) 4 Br, SRS LR B 8 035 78 L ik
20 BRI TR N AR A 17 R HTLR, 7351 3
Gy A LI JARMINAR (£ 4) o I rl WX

ol it 44 ik He U TR FERR (%) || FhERAFR E 3 R HERRE(%)
Varieties name Origin Salt harm index Varieties name Origin Salt harm index
M (4RI ) I R=S 2.63 M 31 L3 15.41
HEE S FAIN 4.70 AWV LAY 15.61
Kennedy TR 8.83 Drysdale TR 15.90
Westonia BRH) I 10. 80 B J) g5 IR 16.77
a9 VLA 11.82 % 188 7R 17.18
Kitpxe TLIRRIL 13.06 ISP/ TLIRER 17.57
¥ 31 DN 13.13 SYN 604 WA 17.81
Gladius BRI 13.23 EYinen TLIRLHR 17.89
kBEE HZE TLIRRIL 13.49 Rees WA 17.93
MR LIRS 13.71 P LR FE 18.30
AT eSS RGEA 14.08 LA VLI H 19.38
AN LA &I 14.84 e 15 -19 - 13 HDINE 19.39
Espada TR FI T 15.00 N HDIN =L 19.59
AR JADiN 15.28 Sunstate TRAF 19.85
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Table 5 Relative salt injury rate of different type of wheat

Fi( 2) BRI TGS Gy, Hoh, % 3
EFEHA T 20. 01% ~ 40% [ Tt £5 i 128

germplasm at germinating stage (%)
3 FHE b2 75 S 5 5 R
Origin Average SD Variation range cv
b5 38.36 17.65  2.63~95.31 46.00
H A 50. 69 18.68  4.70 ~96.06 36.84
EAbgIgERF 56.77 23.90  8.83~100.00  42.10
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Table 6 48 wheat varieties identified with sea water tolerance at the seedling stage

WARR RAHRE R L j;“:'fg‘?j) o U
o . WRR(%) WKR(%) WFE(%) ) (%) SRS EEE(%) £33
T R KR . . . Relative dry )
L o Relative Relative Relative dry . ) Salt harm Grade at  Salt harm index Grade at
Varieties Origin . ) weight of . . L L
shoot root weight of index at seeding stage at germination germination
underground .
growth growth overground part part seeding stage stage stage
WA 31 LI 34.43 52.35 44.31 57.83 32.14 2 15.41 1
Az 31 b 19.19 18.66 44.68 56.75 60.91 4 13.13 1
BRFE1ES IO 30.91 45.26 39.01 50.34 46.70 3 4.70 1
A% 188 ITER 19.83 14.68 52.97 62.61 52.07 3 17.18 1
Drysdale BRHE 19.92 5.54 42.43 50.52 71.86 4 15.90 1
Kennedy TRKH I 23.32 13.33 41.66 53.85 64.57 4 8.83 1
Uruguay AR FIE 30.26 7.88 41.00 56.51 61.46 4 21.93 2
Gladius TRKFE 17.21 32.17 46.40 51.33 56. 40 3 13.23 1
Westonia BKFIE 23.79 38.68 34.38 29.75 68.97 4 10.80 1
Sunstate BKFIE 27.56 41.63 31.85 32.46 65.76 4 19.85 1
B 439 WALk E 17.55 35.65 31.90 28.60 78. 10 4 21.15 2
KBEEHHZE ILIRRIL 26.93 43.40 34.23 35.17 61.92 4 13.49 1
EdES IR ST 27.42 22.16 34.29 34.99 72.30 4 25.70 2
M T LA RIT 29.79 55.05 40.19 47.55 42.75 3 24.89 2
sk TLHR AT 25.43 40.00 37.24 47.17 56.61 3 22.81 2
KFEAFR IR 32.16 8.72 26.24 26.09 86.96 5 13.06 1
SIIPN LR E 49.93 5.58 34.09 52.98 55.64 3 21.78 2
sk pe NI 37.79 7.56 43.15 50.05 56.75 3 23.03 2
T TR 27.17 16.73 47.13 73.04 46.25 3 20.90 2
L5eVERE TR 33.30 10.56 49.18 82.15 38.70 2 15.28 1
2P TLIRH B 27.22 10.91 39.41 52.67 65.45 4 19.38 1
N LT 22.19 9.67 36.03 54.24 72.37 4 23.63 2
W1 T VLI TE8) 23.57 18.67 28.59 37.58 81.17 5 16.77 1
a3 LI T8 21.76 13.68 34. 64 49.76 73.97 4 11.82 1
AVY 3 YL o8 35.66 13.83 42.31 52.30 54.98 3 15.61 1
MR LA 33.01 13.75 37.11 59.13 58.87 3 13.71 1
M4 LA TCE 29.00 13.09 42.95 65.75 53.85 3 24.47 2
T LA 26.37 23.03 40.91 59.99 55.31 3 20.62 2
Mt/ kL YLV 25.43 35.35 41.79 57.81 49.95 3 23.01 2
HEAEZE IR 26.38 12.26 41.73 58.85 60. 48 4 27.83 2
HNE TLIN R 22.35 17.19 39.74 61.31 61.83 4 19.59 1
hA NS T4 29.57 8.87 39.17 54.79 63.96 4 14.84 1
KH R ARk 28.72 17.44 36.55 48.57 65.51 4 20.95 2
i Sk TLIFHBA 29.88 11.14 42.31 47.54 62.87 4 24.70 2
HR /N TR 18.62 21.93 40. 81 52.95 65.01 4 25.07 2
LT TLIRTTAR 22.29 13.49 37.86 51.61 69. 83 4 17.89 1
P bpiEcu = 24.01 18.08 34.05 47.44 71.63 4 18.30 1
INEAE TLIR M BA 29.56 13.64 46.19 59.90 52.72 3 25.95 2
TE/NE  TIER 25.02 12.40 31.42 49.43 75.30 4 21.97 2
13 =303
i TLIRE% 18.01 14.77 38.60 60. 10 67.97 4 19.39 1
15-19-13
EAT: S S e A1 17.17 19.57 30.21 33.15 86. 06 5 14.08
i e RAR TR 23.71 32.86 44.48 50. 66 53.20 3 25.09 2
i IR CES 34.21 18.87 45.33 51.97 50. 86 3 2.63 1
(ki)
kA JUPEAMN 30.72 15.12 37.57 47.93 64.49 4 27.88 2
LIRS JUPE R 34.98 14.51 45.48 50.44 53.02 3 22.46 2
HAEZZ BN B 25.91 17.01 43.82 60.12 55.92 3 27.42 2
k& FNE Y 20.95 14.20 32.42 42.55 79.63 4 22.47 2
B WA 18.18 22.22 36.21 41.02 74.82 4 21.67 2
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