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99 () =16% 16% 16%) ( 3g)
(D 3 4g
2 2 120 mg/L
15 kg 10
6 ( 0.016 mg/kg
xz1 99 NMPhERM(F)
Table 1 99 wheat cultivars (lines)
1 CS 26 1 51 1 76 33
2 WHEATON 27 9523 52 77 19
3 HFZ 28 8 53 1 78 8
4 11 29 006 54 26 79 24
5 FIELD-H 30 9356 55 6209 80 25
6 BOBWHITE 31 9467 56 64C 81 30
7 6 32 9085 57 29 82 31
8 9 33 95-8 58 18 83 11
9 12 34 28 59 198 84 13
10 13 35 9 60 88 85 14
11 14 36 229 61 21 86 15
12 15 37 9440 62 89150 87 16
13 16 38 8 63 17 88 17
14 17 39 22 64 107-6 89 7001
15 2 40 9759 65 3 90 JUPATECAR(Lr34+)
16 1376 41 3 66 Corrine 91 Amadina
17 42 20 67 11 92 313
18 1 43 91265 68 13 93 X076
19 38 44 3 69 14 94 X151
20 45 26 70 11 95 X152
21 9515 46 28 71 2 96 X215(B8)
22 9798 47 5 72 18 97 X325( 9698 )
23 158-6 48 188 73 19 98 X359
24 18 49 888 74 50 99 2
25 1 50 2006 75 2
1.2 65°C 10 h
(plant height PH) (thousand kernel 1 000 2
weight TKW) SPAD ( ) 1.3
(the number of functional leaf NFL) 05¢g 5 ml
(leaf number per plant NPP) (the 3 ml
green leaf area GLA) 6 180°C 10 min
50 ml -
SPAD (SPAD-502)
8
100 05¢g 5 ml
25 d ( =3 1 )
250°C 10 min

http://soils.issas.ac.cn



50

1192
50 ml - (230.55 mg/kg) 14(224.35 mg/kg) 9523
(209.93 mg/kg)  50(200.90 mg/kg)  89150(198.18
1.4 mg/kg)
SPSS16.0  SigmaPlot10.0 2.2
Excel 2
Matlab 2
(P<0.01) 58.19 cm
74.13 cm 15.94 cm
2 SPAD 27.81 26.74
2.1 (P>0.05) 40.23
1 g 4317 g 293¢
(P <0.001) (P<0.01)
1.81 mg/kg (P<0.01)
143.22 mg/kg 99 () 431cm® 1937  11.57
10% 13(307.85 0.83cm”> 3.94 3.50
mg/kg) Jupatecar(Lr34+)(251.00 mg/kg) 3
(235.65 mg/kg) 11(234.12 mg/kg) 1376
400 | 1 CK
A Sel20
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2 A
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Fig. 1 Se concentrations of cultivars (line) among different Se treatments
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Fig. 2 Differences in six agronomic traits under different Se treatments
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2.3 cm’) 18(-4.25 cm’) 1376(~4.04 cm’)
() 4 em’ ()
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6209 X215 18 ()
6.18 279  1.41cm? ()
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Field-H Jupatecar(Lr34+) 2 42 107-6 X152  Amadina
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27 ()
2.3.2 SPAD 6209(26.69)
SPAD X215(12.14) 18(7.97)
( ) SPAD ( 3B) 2.3.6
59 () SPAD (  3F)
(P<0.01) 30(-23.28) 2006(-23.13) 9759 Field-H(-20.31) Jupatecar(Lr34+) 18
(-21.27) 11(=20.90) 8 (-20.62) 1376 17.41 16.59 14.20
20 4 () 32 21 6209
SPAD () 40 14.76 X215(7.48) 20(4.30)
26(29.32) 8 (27.99) (4.18) 7001 9085 89150 Corrine
2 (21.80) 33 313 X076 13 22 158-6
2.3.3 70 () 19
( 30 2.4
16 (16.73 g) 9467(13.56 g) 6 ( / )
6 (1344 ¢ 12 (13.36 g) 2 99
(10.24 g) 5 10g 5 (2 1
() 20 188 Corrine 2 4.04%
29 () 2 Bobwhite 15 17 26
Corrine(—40.42 g) 17(-35.27 g) () 26.26% 3 CS
8 (-11.04 g) 1 (-10.54 g) 4 Wheaton HFZ 42 () 42.42%
10 g lg () 4 6 2 14
22 () 5 () 14.14% 5 9523 8
9440 006 13 () 13.13%
2.34 ()
( 3D) 78 () 9 5
4 5 4 3
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Fig. 3 Changes of six agronomic traits among different cultivars
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R2 YMERMBFB)BESTER

Table 2 Cluster analyses of 99 wheat cultivars(lines)

F4 ARARF 6 MR EMIREE(Se120-CK) A T E

Table 4 Difference in average values of six agronomic traits among

different groups

() SPAD
42 48 66 99
6 12 14 21 23 24 25 33 34 37 41 52 4 -267 2046 161135725 6.66
55 64 69 71 72 82 83 86 89 91 92 93 26 518 022 340 018 208  0.16
9 97 42 1590 483 075 143 629 580
12 3 4 5 11 16 17 18 19 22 30 35 14 -1070 3.87 959 091 420 -2.90
:333 Zj 2;) ;‘s 7464 7475 7‘;6 7497 8‘19 820 8? 833 13 1879 17.16 0.16 114 572 -3.66
88 90 94 95 98 99 1064 738 3.10 039 138 L1l
7 8 9 10 13 15 20 26 31 36 56 58
60 80 5 1
27 28 29 32 54 59 61 62 63 65 73 74
75 3
3 8 MNMNERZMFR)DHEMBRFR X325 Z[EH
KIS 3.1
Table 3 Mahalanobis distances (MD) between 98 wheat cultivars
and CK(X325)
97 000 | 79 28 | 5 493 | 3 981
8 046 | 96 303 | 70 515 | 74 9.86
14 048 | 86 328 | 20 518 | 59 993
23 074 | 45 331 | 85 519 | 77 10.02
72 103 | 33 331 | 40 520 | 7 1025
12 1.09 | 47 339 | 90 533 | 42 10.50
37 115 | 55 353 | 75 542 | 27 10.67 -
83 115 | 43 360 | 26 575 | 68 1143
53 178 | 94 370 | 44 588 | 13 1145 ( )
52 179 10 373 64 595 | 28 1218
80 200 | 11 376 | 4 600 | 8 1258
35 202 | 25 394 | 39 636 | 65 1277
34 229 | 46 418 | 9 674 | 62 1305
38 241 | 71 423 | 54 684 | 41 13.14 (231
60 245 | 57 423 | 2 693 | 73 1416 (24] 23]
18 247 | 98 426 | 19 78 | 32 1449
84 249 | 16 433 | 76 733 | 1 14580 [26]
95 250 | 93 435 | 61 779 | 29 1553
58 255 | 17 450 | 78 839 | 31 15.68
15 256 | 67 452 | 36 880 | 63 17.66
6 260 | 81 452 | 22 914 | 66 1981
24 263 | 50 465 | 30 915 | 99  23.89
87 264 | 56 473 | 51 951 | 49 2489
88 265 | 92 48 | 60 960 | 91 4336 32
89 268 | 21 487 | 48 978
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Se”
[27-29]
Sef*
[30-31]
120 mg/kg
( )X325 15 9440
81.77 85.65 98.47 mg/kg
99 20%
2
112.35 mg/kg 15
4
5
( )(X325 18
15 9440 11) (
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Genotypic Differences of Wheat Sensitivity to Selenium Application

YANG Liang, SUN Fayu, LI Lei, GU Shiliang, LI Tao"

(Key Laboratory of Crop Genetics & Physiology of Jiangsu Province, Yangzhou University/ Co-Innovation Center for Modern
Production Technology of Grain Crops | Key Laboratory of Plant Functional Genomics, Ministry of Education, Yangzhou,
Jiangsu 225009, China)

Abstract: Selenium (Se) distribution in surface soil is non-uniformed. Se content in Se-enriched soil can reach 1 200
mg/kg, toxic to most plants growing in these areas. Therefore, it is important to screen wheat varieties with strong tolerance of Se
in Se-rich areas. Ninety-nine wheat varieties were selected for Na,SeOy-tolerance pot experiment. Na,SeO,4 (120 mg Na,SeO, per
pot in 1 L water) (Sel20) was applied at the jointing stage of wheat with 0 mg Na,SeQ, per pot in 1 L water as control (CK).
Chlorophyll content in leaves in heading period (represented by SPAD value), plant height (PH), the green leaf area (GLA), leaf
number per plant (NPP) and the number of functional leaf (NFL) were measured in 25 days after flowering for each treatment.
Thousand-kernel weight (TKW) was measured after harvest. The differences of these agronomic traits between Sel120 and CK
was studied. The results indicated that Sel20 treatment significantly increased TKW of wheat grains (P<0.01), decreased PH,
GLA, NPP and NFL significantly (P<0.01) compared with the CK, but there was no significant impact on SPAD(P>0.05). The
differences of agronomic traits between Se120 and CK were taken as an index of wheat Se tolerance. The Mahalanobis distances
method and cluster analysis were employed to comprehensively evaluate Se tolerance and sensitivity of wheat. It was found that
X325, Huaimail8, Yangmail5, Huai9440 and Yangmail Ishowed high Se tolerance while Yangmai2 and Corrine were Se sensitive
cultivars. This study provides useful information for breeding of wheat varieties with Se tolerance ability and for Se
biofortification in wheat.

Key words: Wheat; Selenium; Tolerance evaluation
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