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Table 1 Sources of Iris lactea var. chinensis accessions
¥ R R4 B
No. Accession Collection site Habitat
. e X W EE S e RS
-ML
! BICY-MLOo1 Sijiging Township., Haidian District, Beijing Orchard sides, loam
o T SN F5F Sl N 5
. P52 8 M B B T RIS B R DI |
2 BJCY-MLO005 . . . Meadow grassland comprised of Leymus
Arhorchin Banner, Chifeng, Inner Mongolia ) . . .
chinensis » Spiraea salici folia , sandy loam
. o e AN jev =t N
s ey | WPEREH LI A B35 ORI
Taiyuan, Shanxi city Desert grassland, road side, gravel
L bcyioor PSSR L B
) Keshiketeng Qi, Chifeng, Inner Mongolia Meadow grassland, sandy loam
AEUN RIS e O 3 ER RO L Fh 8
5 BJCY-MLO11 Fengshou Village, Bayi Township, Saline-alkali wildland sides of calzada, sa-
Linhe, Inner Mongolia line-alkali soil
A5 T I T R Pk 2 R AT BB | 5 i 45 2H I R A A 3t )
6 BJCY-MLO012 Xinming Village, Longsheng Township, Saline lowland meadow comprised of che-
Linhe, Inner Mongolia nopodiaceae plants and Iris lactea etc.
PAL 5% T i T 56 B R A Z AR RE B 45 21 LAY R A )
7 BJCY-MLO013 Wanlai Village, Chengguan Township, Saline meadow comprised of peremmial
Linhe, Inner Mongolia grasses and Iris lactea etc.
P T DB 5 .
YN
8 BJCY-MLO16 Yongqiang Village, Shuguang Township, m“{‘ﬂifﬂﬁﬁl RRIR
. . Saline lowland meadow, gravel
Linhe, Inner Mongolia
PN 2 T IR R R T R L TSI T L N B RPHE
9 BJCY-MLO018 Daqing Mountains, Hohhot, Arid desert grassland, sides of calzada,
Inner Mongolia sandy loam
RN LB B S A AT .
. FRFHMARALSGAD N
10 BJCY-MLO020 Yili Riverside, Qi Township, Gongliu County, .
e o Saline lowland meadow
Yili, Xinjiang
ORIV |t e e A
’ Si Township, Turks County, Yili, Xinjiang Slightly saline lowland meadow
12 BICY-MLO023 S e AP AL A7 2 3 A7 AL T B R AL AR B e L
} Yili Riverside, Dairy Farm, Yili, Xinjiang Heavy saline meadow. saline-alkali soil
B R ME A REEY o R AR A AR A
13 BJCY-MLo024 Sheep Farms, Qapqal County, Moderate saline lowland meadow, saline-
Yili, Xinjiang alkali soil
2T R R U0 22 3 st e
‘ PSRRI SRR 24 L A )
14 BJCY-ML029 Baokang Town, Horqin Left Middle Banner, . .
. Slightly saline lowland meadow
Inner Mongolia
5T B2 S T B I 6 B R ) A e J3E R B A AT b ) I A -
15 BJCY-MLO031 Taohai Aile Village, Nugu Sitai Township, Moderate saline-alkali lowland meadow,
Horgin Left Back Qi, Inner Mongolia dark chestnut soil
BrE T EL T S R B R A e J3E R B A AT b ) L R Ak K S
16 BJCY-MLO035 Kuodan Tamu Village, Hudyayuzi Township, Moderate saline-alkali lowland meadow,

Yining County, Xinjiang

saline sierozem
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Table 2 Effects of salt stress on relative water content in leaves of Iris lactea var. chinensis accessions

Tl R i F AR % 45 7K B Relative water content/ % 75 A, %

Accession 0 0.4% NaCl ~ 0.8% NaCl ~ 1.2% NaCl Rate of change
BJCY-ML001 89.11 81.23 74.72 62.28 0.301£0.009¢
BJCY-ML005 86. 38 81. 34 76.91 66.02 0.236+0.008e
BJCY-MLO006 86. 04 84. 30 76.02 61.57 0.284+0.011cd
BJCY-ML007 86.49 84.02 76.74 69.63 0.195=0. 006f
BJCY-MLO11 91. 44 87. 81 83.21 74.79 0.182+0. 0061
BJCY-MLO012 82.71 80. 48 76.06 63. 32 0.234=+0.007e
BJCY-MLO013 87.75 85.71 79.24 64. 70 0.263740. 009de
BJCY-MLO016 90. 19 85.23 79.83 64.28 0.287+0.012dc
BJCY-MLO018 94. 34 83.45 76. 46 57.76 0.38840.016a
BJCY-ML020 87. 60 85. 89 75. 84 57.62 0.342%+0.010b
BJCY-MLO021 87. 85 81. 40 73.55 56.61 0.356+0.012b
BJCY-ML023 87.45 84. 10 73. 44 64. 88 0.25840.010de
BJCY-ML024 93. 35 90. 36 77.18 65. 66 0.297+0.009¢c
BJCY-ML029 87. 80 85. 32 71.26 65. 33 0.256+0.009de
BJCY-ML031 90. 63 86. 81 79. 65 65.77 0.27440.011cd
BJCY-ML035 89. 07 80. 11 74.88 58.15 0.347=+0.010b

TE ARG SRR 22 5 3% (P<<0.05) . T,

Note: Different lower case letters indicate the significant difference among accessions at 0. 05 level. The same below.
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Table 3 Effects of salt stress on content of free proline in leaves of Iris lactea var. chinensis accessions

Tt 5 b1 Uiy B3 Il 20 B2 3% &t Free proline/pg « g ! AL A

Accession 0 0.4% NaCl  0.8% NaCl 1.2% NaCl Rate of change
BJCY-MLO001 171.37 939. 40 1 750. 54 3 853.98 21. 490740, 620ef
BJCY-ML005 76. 95 716. 84 1884, 22 2 818. 61 35.6274 1. 234d
BJCY-ML006 112.19 637.98 4057.54 4762. 82 41.45241. 675¢
BJCY-ML007 207. 33 457. 58 1272.21 1897.15 8. 15040, 235i
BJCY-MLO11 190. 34 357.76 2 459. 55 2 655. 06 12.94940. 449h
BJCY-MLO012 140. 03 179. 40 2 081. 83 2 812. 34 19.08440. 5511
BJCY-ML013 81.10 186. 22 869. 43 3 252. 65 39.105+1. 355¢cd
BJCY-MLO016 187.32 274. 21 3211.87 4 805. 40 24.653420. 996¢
BJCY-ML018 82. 96 217.70 179542 5 090. 08 60. 35542, 439b
BJCY-ML020 93.61 247. 83 1.278.30 5739.14 60.31041. 741b
BJCY-ML021 99. 62 945. 56 3 967,36 5 901. 00 58.23842.017b
BJCY-ML023 100. 97 697. 26 1165.58 1 870. 68 17.52740. 708fg
BJCY-ML024 260. 09 712. 60 1841, 44 3 856. 90 13.829+0. 399gh
BJCY-ML029 203. 62 313.91 884. 63 2 928. 76 13.38340. 464gh
BJCY-ML031 67.92 163. 66 1.951. 39 2 896. 08 41. 64141, 683c

BJCY-MLO035 77.14 407. 24 2 762.48 5512.78 70.463=+2.034a
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Table 4 Effects of salt stress on content of MDA in leaves of Iris lactea var. chinensis accessions

B bR P % MDA/ pmol + g~ A F
Accession 0 0.4% NaCl  0.8% NaCl  1.2% NaCl Rate of change
BJCY-ML001 7.71 6. 14 9.78 11.50 0.492+0. 014e
BJCY-ML005 6. 96 8. 49 8.62 9.95 0.431+0.015fg
BJCY-ML006 6. 06 7.21 9.47 9.81 0.618+0.025¢d
BJCY-MLO007 9. 69 10. 93 11.58 12. 30 0.268+0. 008i
BJCY-MLO11 7.95 8.35 9.50 10. 65 0.340+0.012h
BJCY-MLO12 6.55 8.21 8. 31 9.03 0.379+0.011gh
BJCY-MLO13 8. 04 9. 66 9.97 10. 99 0.367+0.013h
BJCY-MLO16 9.56 9.88 11.29 13.13 0.374+0.015h
BJCY-MLO18 6. 60 6. 85 8. 00 10. 96 0.660+0.027c¢
BJCY-ML020 6.31 8.76 9.13 11. 41 0.809+0. 023a
BJCY-MLO21 9.76 10. 14 12.45 16. 85 0.727+0.025b
BJCY-ML023 6. 60 7.63 8.25 8.98 0.360+0.015h
BJCY-MLO024 9.36 10. 72 11. 44 14.77 0.579+0.017d
BJCY-ML029 8.47 10. 30 11.49 13. 46 0.590+0. 020d
BJCY-MLO31 7.67 7.79 9.33 11.16 0.454+0. 018ef
BJCY-MLO035 6. 35 10. 22 10. 69 11. 34 0.784+0. 023a

R5 HPEXNDEMRVEENRESEHHMN

Table 5 Effects of salt stress on relative conductivity rate in leaves of Iris lactea var. chinensis accessions

T b R T HL 5 & Relative conductivity 75 Ak 2%

Accession 0 0.4% NaCl  0.8% NaCl 1.2% NaCl Rate of change
BJCY-MLO00O1 12. 83 16. 60 28.57 77.69 5.056+0. 146de
BJCY-MLO005 7.86 12.54 24.82 41.15 4,2324+0. 1471g
BJCY-MLO006 8.12 18. 80 31.59 60. 25 6.42040. 259¢
BJCY-ML007 9.79 17. 96 22.81 48.48 3.954+0. 114¢g
BJCY-MLO11 7.73 10. 03 19. 31 32.20 3.16440.110h
BJCY-MLo012 8.59 14. 23 26.18 50. 65 4,894+0. 141e
BJCY-MLO013 10. 67 13.92 28.90 62.17 4,825+0. 167ef
BJCY-MLO16 11. 26 27.75 48. 26 69.41 5.16440. 209de
BJCY-MLO18 7.54 11. 80 44. 30 72.54 8.619+0. 348ab
BJCY-ML020 7.91 12. 29 31.62 71.13 7.992+0.231b
BJCY-ML021 9.49 21.76 49.51 88.31 8.30840. 288b
BJCY-ML023 6.47 13.48 22.80 43. 46 5.71540. 231d
BJCY-ML024 10. 59 13.51 27.05 66.70 5.295+0. 153de
BJCY-ML029 10. 05 16. 83 28.29 60. 26 4,996+0.173e
BJCY-MLO031 9.41 14.09 35. 88 71.17 6.56240. 265¢
BJCY-MLO035 6.98 13. 81 43. 38 70.74 9.12940. 264a
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MLO29; iif £h P # 22 9 43 $§ BJCY-MLO018, BJCY-
ML020.BJCY-MLO021 . BJCY-MLO35 ; fiif £k ¥4 J& o 1)
f1 5 BJCY-ML005, BJCY-MLO006, BJCY-MLO31,
BJCY-MLO13,

2.2.2 WRiEZERBUR PARCE 00 RAIFRE 2 &
RO AL E VL XS 16 07y Sy i Ah BTRA R} v T R 1 o
SEATHET (R 7D & 48 bR A2 A 3 5 i R R 5 67OAH
KL LG TVEFHE D BR/IN, 3 BI R 5T b ) i 6 4
S . I 16 1 T E D TR R 1 DA 5 3 55 14 HE
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R6 FRERESEMNIEMRAHMHERESENZMW

Table 6 Effects of salt stress on content of chlorophyll in leaves of Iris lactea var. chinensis accessions

T bR W% 3 & Bt Chlorophyll/mg » g A LR

Accession 0 0.4% NaCl 0.8% NaCl 1.2% NaCl Rate of change
BJCY-MLO001 16. 33 25.52 16. 41 12.96 0.56340.016cd
BJCY-MLO005 15.91 23.14 19.11 15. 37 0.45540. 016fg
BJCY-MLO006 14.71 20. 95 12. 66 11. 74 0.42440.017g
BJCY-MLO007 18. 24 23.24 18. 87 16. 31 0.27440. 008i
BJCY-MLO011 15. 29 19. 84 18. 00 15. 48 0.29840. 010i
BJCY-MLO012 15. 84 23. 81 18.01 14. 63 0.50340. 015ef
BICY-MLO013 15. 22 20. 74 18. 37 15. 14 0.36340.013h
BJCY-MLO016 12.42 18.55 14. 50 11.70 0.49440. 020ef
BJCY-MLO018 11. 36 19. 10 13.56 10. 68 0.68140.028b
BJCY-ML020 12.41 21.16 16. 82 13.78 0.70540. 020b
BJCY-ML021 11.72 21.01 12.98 7.99 0.79340.027a
BJCY-ML023 17.67 27.67 21. 67 16.08 0.656=-0. 027bc
BJCY-ML024 14. 77 23.70 20.18 17.14 0.60440.017c
BJCY-ML029 16. 81 26. 49 16.12 10. 03 0.57620. 020cd
BJCY-ML031 16. 47 25. 32 21. 89 16. 97 0.53874-0. 022de
BJCY-ML035 13. 44 23.22 13. 30 11. 28 0.72840.021b




01/2013 ook BEosE E30% 01D 41
f FiAccession ML029> BJCY-ML024 > BJCY-ML023> BJCY-

BICY-MLO01
BICY-MLO16

BICY-MLO12

BICY-MLO023

BICY-MLOO7

BICY-MLO11 E—
BICY-MLO24

BICY-MLO029

BICY-MLO05 ——
BICY-MLO06
BJCY-ML031]]_
BICY-MLO13

BICY-MLO18
BICY- MLOZO:I__l_I
BICY-ML021

BICY- ML035—'

0.00 0.25 0.50 075 100 125 .50 1.75 2.00 2.25 2.50 2.75
i 1% JE B9 Genetic distance

1 16 B EEMREMHREE

A graph of cluster analysis for 16 accessions of

Fig. 1

Iris lactea var, chinensis

MLO012> BJCY-ML001> BJCY-MLO016> BJCY-
ML005 > BJCY-ML013>> BJCY-ML006 > BJCY-
ML031> BJCY-ML021> BJCY-ML020> BJCY-
ML018>> BJCY-MLO035.
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Table 7 Evaluation of salt tolerance of 16 Iris lactea var. chinensis accessions

5 M R HJE K EUE Subordinative function D1l HoF
Accession (1) 1(2) 1(3) w(4) 1(5) Value D Ranking
BJCY-MLO001 0.095 7.515 0.093 0. 888 0.036 8.626 7
BJCY-MLO005 0.083 12. 459 0.075 0.743 0.028 13. 388 9
BJCY-ML006 0.119 14. 496 0.070 1.127 0.034 15. 845 11
BJCY-MLO007 0.051 2. 850 0. 045 0.694 0.023 3. 664 1
BJCY-MLO11 0.065 4.528 0. 049 0. 555 0.021 5.220 2
BJCY-MLO012 0.073 6.674 0. 083 0. 859 0.028 7.716 6
BJCY-MLO013 0.071 13.676 0. 060 0. 847 0.031 14. 684 10
BJCY-MLO16 0.072 8.622 0. 081 0. 907 0.034 9.715 8
BJCY-MLO018 0.127 21.107 0.112 1.513 0. 046 22.905 15
BJCY-ML020 0.155 21.091 0.116 1. 403 0. 040 22.806 14
BJCY-MLO021 0. 140 20. 367 0.130 1. 458 0.042 22.137 13
BJCY-ML023 0. 069 6.129 0.108 1.003 0.030 7. 340 5
BJCY-ML024 0.111 4. 836 0.099 0.930 0.035 6.011 4
BJCY-ML029 0.113 4. 680 0.095 0. 877 0.030 5.796 3
BJCY-MLO031 0. 087 14.563 0. 089 1. 152 0.032 15.923 12
BJCY-ML035 0.151 24.642 0.120 1. 603 0.041 26.556 16
AL H Weight 0.023 3.704 0.018 0.241 0. 006
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Evaluation of salt tolerance for 16 Iris lactea var. chinensis

accessions at seedling stage

MAO Pei-chun, TIAN Xiao-xia, MENG Lin

(Beijing Research and Development Center for Grass and Environment, Beijing Academy of

Agriculture and Forestry Sciences, Beijing 100097, China)

Abstract: In order to select new varieties with high salt tolerance and to provide scientific basis for their
development and utilization, 16 accessions of Iris lactea var. chinensis collected from four provinces in
China were treated with four NaCl concentration solutions: 0, 0. 4%, 0. 8% and 1. 2% at the seedling
stage in a greenhouse. The physiological and biochemical indexes, including relative water content, rela-
tive conductivity rate, MDA content, contents of free proline and chlorophyll in their leaves under NaCl
salt stress were measured and analyzed. The results showed that with the increasing of NaCl concentra-
tions, relative water content of leaves decreased, while contents of MDA and free proline increased. Con-
tent of chlorophyll increased first and then decreased, and reached the peak at 0. 4% NaCl concentration.
According to the results of the cluster analysis of salt tolerance, 16 accessions could be divided into three
groups, e. g. the stronger salt tolerance (BJCY-ML001, BJCY-MLO016, BJCY-ML012, BJCY-ML023,
BJCY-ML007, BJCY-MLO0O11, BJCY-ML024 and BJCY-ML029), the medium (BJCY-ML006, BJCY-
ML1.005, BJCY-ML031 and BJCY-ML013) and the weaker salt tolerance (BJCY-ML018, BJCY-MI1.020,
BJCY-MLO021 and BJCY-ML035). Furthermore, the salt tolerance of 16 accessions was ordered using the
standard deviation coefficient allocation weighted method, BJCY-MIL007 and BJCY-MIL035 were the acces-
sions with the strongest and the weakest salt tolerance, respectively.
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