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Table 1 39 populations of Russian wildrye used in the study
%S B o2 PR kR #FE
NO. Population Identity Origin or source Notes
1 Al USDA - ARS 0 £5 4% Tetraploid
2 A2 USDA - ARS P f% & Tetraploid
3 A3 USDA - ARS P&k Tetraploid
4 A4 USDA ~ ARS 4%k Tetraploid
5 AS USDA - ARS P4 £ 4K Tetraploid
6 A6 USDA - ARS P4 Tetraploid
7 A7 USDA - ARS W&k Tetraploid
8 A8 USDA - ARS PAfE K Tetraploid
9 A9 USDA - ARS M F kK Tetraploid
10 AlO USDA - ARS 5k Tetraploid
11 All USDA - ARS B Tetraploid
12 Bozoisky HIEF Cultivar USDA - ARS 4%k Diploid
13 Synthetic1802 USDA - ARS — %1% Diploid
14 Syntheticl805 USDA - ARS A& Diploid
15 Synthetic1982 USDA - ARS Z{%{& Diploid
16 Mankota RIFF Cultivar USDA - ARS Z{&# Diploid
17 Synthetic1881 USDA — ARS — &4k Diploid
18 Synthetic1808 USDA - ARS K Diploid
19 Synthetic1981 USDA ~ ARS &4k Diploid
20 Synthetic1831 USDA - ARS 4%k Diploid
21 00819 BA# wild o B R B B SR CAAS A&k Diploid
2 00818 B4R wild pERF B EFET CAAS Z {4k Diploid
23 00697 B4 wild FERMBREFER CAAS =454 Diploid
2% 02474 F4# wid Canada ¥ [ R FH B2 Z BT CAAS ZAE Diploid
25 00289 BF A4 wild Canada P EIRHBLEFFT CAAS Z & Diploid
26 00293 AR wid Canada ERE B E R T CAAS 1% Diploid
27 02471 B4 & wild 7 5 % # Xinjiang, China, P ERHBREEFRT CAAS Zf& &k Diploid
28 00291 BF A wild HFEFE Xinjiang, China, B KB B 45 CAAS {5 Diploid
29 01043 B wid FE B Xinjiang, China, PERHBLEIRFT CAAS Z &4 Diploid
30 X94 ~ 004 £ # wild &% @ Xinjiang, China, FERBB R CAAS %4k Diploid
31 X907 - 149 FEH wild F EFE Xinjiang, China, P BRHREEFET CAAS {4k Diploid
32 1174 Shandan RIEH Cultivar FE China Zf&#k Diploid
33 X1 ¥R Wild 1 [E % ¥ Xinjiang, China Zf%4& Diploid
34 X2 BE# wild P EF B Xinjiang, China Z %54k Diploid
3s X3 Br A F wild [ %7 8 Xinjiang, China Z %K Diploid
36 X4 B4 Fh Wild HEF M Xinjiang, China Zf%# Diploid
37 X5 ¥F R wild FE B Xinjiang, China Z 4%k Diploid
38 :ﬁf:zf Ziniquan  TUHFR Cultivar FEHFE Xinjiang, China — 45 Diploid
39 X7 B4 wild G E R Xinjiang, China %k Diploid
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90.30% %1 90.17% , 294 22 SHH R HXM FKE
HH93.64%, X EKEES0%UTHIA 1.

12,1538 M 30O SHEEMKE, 5K 79.97% .
76.58% .78.49% .78.24% 1 77.30% , ¥ B ERK T
2 E(P<0.05)  HABKBREN 2 SERMEH
REM1.2MH5(K2). AIETREEAHET 22.3.4.6.
101 11 BREFEREBEIHHFHENEKE, ZH8
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Table 2 Physiological and biochemical indexes analysis of 39 Psathyrostachys juncea from different geographic sources

®"s X FKR A BSE HEME R BEEESR o By RIS
NO RWC (%) MDA (%) Pro (mg/g) SSC (%) SPAD SOD activity (U/mg)
1 79.97cde 3.38b 0.20defg 3.59bcdefghi 56abed 217 .54abe
2 82.34abcde 2.83bed 0.25cdefg 3.45bcdefghij 57abed 130.59cde
3 92.88ab 4.41a 0.08g 3. 39bcdefghij 57abed 150.45bcde
4 90.90abc 1.96efghij 0.06g 3. 58bcdefghi 44ef 174 .84bcde
5 86.48abcde 3.05be 0.19defg 4.35abed 423ef 190.23bcde
6 92.10abc 2.08defghi 0.07g 4.62ab 57abed 215.00abe
7 87 .51abcde 2.01defghij 0.19defg 3 .06bcdefghij 49def 176.75bcde
8 83.75abcde 2.26cdefg 0.10g 3.53bcdefghi 53bedef 131.06cde
9 82.95abcde 1.42ghijk 0.15efg 3. 17bedefghij 57abed 109.99¢bede
10 90.30abed 2.09defghi 0.12g 1.83i 31f 146 .42bcde
11 90.17abed 1. 78efghij 0.10g 1.98ij 58abed 150.24bcde
12 76.58e 2.42cde 0.14fg 3.65bcdefghi 49cdef 142.31cde
13 89.95abcd 1. 84efghij 0.08g 4.23abede 51bcdef 131.25cde
14 88. 14abcde 1. 88efghij 0.22cdefg 3.63bedefghi Sibcdef 180.00bcde
15 78.49de 2.05defghij 0.14fg 4. 15abcdef S1bedef 165 .91bcde
16 83.65abcde 2.31cdef 0.25cdefg 2. 74defghij 54bcdef 122.15de
17 86.54abcde 2.00defghij 0.25¢cdefg 2.74defghij 57abed 177.79bcde
18 85.98abcde 2. 18defgh 0.12fg 3.26bcdefghij 53bcdef 154.75bcde
19 82.90abcde 2.20cdefgh 0.23cdefg 4.45abc 57abed 161 .46bcde
20 81.74abcde 1.64efghijk 0.19defg 2.52{ghij 56abed 177.11bcde
21 83.15abcde 1.66efghijk 0.36 - abede 3.01bcdefghij 6labe 160.55bcde
22 93.64a 1.62efghijk 0.32 - bedef 4.23abcde 49cdef 195.26bcde
23 88 .50abcde 1.62efghijk 0.09g 2. 56efghij 57abed 140.07cde
24 81.69abcde 1.64efghijk 0.11g 2. 69defghij 53bedef 166 .61bede
25 84 .84abcde 1.43ghijk 0.07g 2.36ghij 50bcdef 108.94¢
26 83 .47abcde 1.89efghij 0.24cdefg 2.05ij S54abcdef 230.78ab
27 87 .48abcde 1.38hijk 0.24cdefg 3. 58bcdefghi 66a 198.52abcd
28 83.32ahcde 1.90efghij 0.37abed 2. 50fghij 57abed 157.48bcde
29 81.46abcde 1.73efghijk 0.54a 3.53bedefghi 60abed 166 .82bcde
30 88 . 14abcde 1.53fghijk 0.23cdefg 3.02bcdefghij 53bcdef 205.07abed
31 89.84abed 1.82efghij 0.51ab 3.99bcdefg 55abcdef 201.71abed
32 85.41abcde 1.44ghijk 0.11g 2.91 cdefghij 62ab 187.72bcde
33 80.06cde 1.315k 0.19defg 2.93cdefghij 62ab 134 .67cde
34 83.08abcde 1. 77efghij 0.20defg 2.79cdefghij 55abcde 197.82abcd
35 82.71abede 0.90k 0.07g 2. 10hij 49def - 166 . T4bcde
36 81.13bcde 1.25ijk 0.25cdefg 5.74a 57abed 171.71bcde
37 82.51abcde 1.71efghijk 0.09g 4.00bcdefg 53bedef 276.19a
38 78.24de 1.20ik 0.21cdefg 3.74bcdefgh 58abed 142.78cde
39 77.30e 1.48{ghijk 0.41abc 3. 00bcdefghij 53bcdef 196.02bcde

E: AP RERAATRRERERLEE(P<0.05).

Note: Different small letters in the same row indicate significance at P <0.05.
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2.1.4 THEHEBEST 36 SHEEMBTELEE
SEBRE.HN5.714%, 6.5. M 19 SHAIBEHESE
AT B, R 4.62% .4.35% F1 4.45% (3K 2) .
0 1N SHABFHEEERES N 1.83% #
1.98% , B EMKTF 36.6.5 M 19 5(P<0.05),HH,
6 EMMANESRREI0BMI. UG R 11EN
2.90f%, ABFFEH,36.6.5 F 19 S Al RS EH
MEE, B THAMR, BAREES,
2.1.5 té&ld ZRWETHEETERGT 394
MEEMESM AP afE, 27.32 33 Bk
MEE T, 55k 66.62 162, 4.5 F1 10 5.
H R RSB, 554 43 F1 31, EERKT
2732 M 335(P<0.05), X%, 27 8- - @ER
105K 2.13/5(F2), HAFEAHT,27.2
BEHEHES, AN FREEFEINHER
TR, ARBAOTHERRS,
2.1.6 BEAAHBLEEE TESHEEMES
HENYBABIEERE, R 276.19 U/mg, 26.1
e SHBEAYBABEHEMANER, 73 H
230.78 U/mg.217.54 U/mg H1 215.00 U/mg, 9.25
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Table 3 Integrated principal component values

B-ERDF, BERDY F BHFERAF

&% The first The first The first H4a
NO. principal principal principal Ranking
component Fy  component F,  component F
1 20.19 131.26 70.25 4
2 18.01 87.47 49.33 35
3 23.99 99.27 57.92 22
4 28.42 109.08 64.78 11
5 21.72 116.86 67.89 8
6 24.83 131.93 73.10 3
7 24.93 109.98 63.26 14
8 20.05 87.28 50.36 34
9 17.12 76.62 43.95 39
10 32.39 92.02 59.26 18
11 21.26 97.52 55.64 29
12 18.86 91.60 51.65 32
13 23.39 88.27 52.64 31
14 24.09 112.38 63.89 13
15 19.59 104.23 57.74 23
16 19.50 82.40 47.86 37
17 21.10 111.29 61.76 16
18 21.81 99.38 56.78 26
19 19.10 103.55 57.17 25
20 18.96 110.04 60.02 17
21 17.13 102.76 55.73 27
22 27.80 120.83 69.73 5
23 20.66 92.27 52.94 30
24 20.22 104.30 58.12 21
25 20.61 75.02 45.14 38
26 22.34 136.94 73.99 2
27 18.10 123.47 65.60 10
28 18.93 100.44 55..68 28
29 17.26 105.81 57.18 24
30 23.96 124.88 69.44 6
31 24.20 124.20 69.27 7
32 18.60 116.80 62.87 15
33 14.65 89.18 48.25 36
34 20.70 120.74 65.79 9
35 21.92 103.49 58.69 20
36 18.30 108.99 59.18 19
37 23.83 160.67 85.50 ) 1
38 15.80 92.91 50.56 33
39 19.05 118.75 63.99 12
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Fig.1 Graph of cluster analysis for the drought reistance physiological indexes of the 39 psathyroschys juncea
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Comprehensive evaluation of drought tolerance of 39 strains of Russian wildrye

YU Xiao-dan, ZHANG Yun-wei
(Institute of Grassland, China Agricultural University, Beijing 100193, China)

Abstract: In 39 Russian wildrye materials, under the same drought level, Samples 22, 3, 4, 6, 10 and 11 main-
tained higher relative water content under drought resistance. Sample 36, 6, S and 19 protected plants from harmful fac-
tors by increasing the soluble sugar content. Samples 35 and 38 could control the MDA content in the lower level. Sam-
ples 29, 31 and 39 accumulated more proline, therefore, had higher drought resistance. Samples 27, 32 and 33 main-
tained more chlorophyll because of higher leaf color (SPAD) . Samples 37, 26, 1 and 6 had a certain extent of drought
resistance ability because of higher SOD activity. With principle component analysis, the germplasms’s drought tolerance
sequence would be got. With cluster analysis, the stronger drought tolerance germplasms would be selsected from 39
germplasms . They are Samples 1, 6, 26, 27, 32, 30, 31, 34, 39, 22, 5 and 37.

Keywords: Russian wildrye; drought tolerance; germplasm; physiological index



