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W% 119 1 B M B AR B 4 BSR4 7

BHE 47.2 g/kg 2% 2.38 g/kg. 2 5% 0.817 g/kg.
4288 15.5 g/kg W RE & 109.48 mg/kg E AL BE 7.34

mg/kg B 88.6 mg/kg.pH {H 7.18,

£1 ERBEAMESHR KR

Table 1 Materials and sources of A. elatus
A5 NO. MHBRY Code 33 Source I % no. MRS Code ¥ Source
1 ZXY2005P - 619 R H T Georgia 1 ZXY2005P - 1160 £ F | Hungary
2 ZXY2005P - 706 HAEET Latvia 12 ZXY2005P - 1182 5 % Hungary
3 ZXY2005P - 837 32 Finland 13 ZXY2005P - 1296 m?ﬁﬁz 'ﬂl.‘:cuiﬁx .
BY W R WA RN ER '
4 ZXY2005P - 853 Krasnodar Krai, Russia 14 ZXY2005P - 1319 B 2 Poland
s ZXY2005P - §77 aymmzms.;gz:m'mx .15 ZXY2005P - 1362 B % Poland
Krasnodar Krai, Russia 16 ZXY2005P - 1375 B2 Poland
6 ZXY2005P - 901 W& Portugal 1 ZXY2005P - 1426 HRE N Kirghizia
7 ZXY2005P - 969 BETLN R Caechoslovakia 18 ZXY2005P - 1473 E1R® ¥ White Russis
] ZXY2005P ~ 1021 %3 Germany R WX
9 ZXY2005P - 1036 85 % Hungary 19 ZXY2005P - 1514 Kiev-Region, Russia
10 ZXY2005P - 1086 9 % # Hungary
1.2.1 £@34kizmmt TEHOMEKARSE x 100% o

(L HABEKEMN 25%), HHTFHEKER(CK)F
TFREMiE 7.14,21,28.35.42 d( L HERF KR
Fs5n)REKETd L4 8:00 BRE(HE)NE
ERAEIER3KER,

THRABR A KB RA TZS - 5X LK 8 E
ARCHAT L6 B0 5 ) W =

X &K B (RWC) R B AR LR &,

X H § R (REC) R FI L § Rk 4],

7 B (MDA) R RS0 B te B M ik i 2 140,

W B IR A M (Pro) R IR = MW 24,

TEERE(SSCORMGM - BEMS %N
E[A]Q

HE LY ik L8 (SOD) R Bl NBT e if JR % M
EU W FE B, R SOmmol/L B M B M K
(pH7.0)$# B, LA BT 3% NBT Y636 R B 50% B9 A
BAYEH 14 SOD G HEAHI(U),

AL = | (I - Tx)/ Ick]

AP, LB HRERE 2 R EH, I E
4045 b X BEL(CKO) i 2 16
1.2.2 HaunraE EHEVEHKESE(L
WA A KM 25%), UER B KR, TR
AbFE 42d 5 WE L AR S WE K .

FEIE B (SR) : 4k B 10 77 06 Bk /% BRUAK) 77 05 BK
¥ x 100% .

WAt (RSR) AL T H/L M EY TE
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FLRBHE R A SASS.0 G 3K F 47 7 2 4047 5
WTEMAES 42 KXot ER 8 MIERHNE ER
FA SPSS16.0 #HATLHA BE o

2 HR50H

2.1 FRBpBXHEAXNESKER(RWC)HEMR

RWC RS TR T b R B i R K RO 5 & 8 4k
FAZEWMPEXR BT EENAKIRSH
T, iR 2 AT, B TRl B A, &
MEMH RVCHE—-EREMNTHaY, ATHEHE
BEHAELR, TERWE7dEEHHE RWC BE
BEER, BYFLETEHET 28 dot,RWC TR
F90% ~84% , FH TR 10%, 4TRIFEME
F| 42 d f ,RWC BIREIEBL K, H H ZXY2005P - 969,
ZXY2005P - 1362, ZXY2005P - 1375, ZXY2005P -
1462 ,ZXY2005P - 1514 54 F o d e L, K T %
S5 3% 8 33.79% .34.04% . 34. 6% .37. 5% #
R.41%, REBEKENEEMHNBRENRH
fE. Wi ZXY2005P - 877 ,ZXY2005P - 1086 .ZXY2005P
- 1182 ,ZXY2005P - 1296 ,ZXY2005P - 901 T [ % 4
514 20.58% .19.71% .20.68% .19.53% #120.98% ,
FHMBKE N BRMKIE, BEKT4)E,
BT 4 kST 4 B9 RWC 39 8B 4K &L 203l #T K F o
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%2 HETRHAT 9ONBEREFAHRAE RWC HEA(%)
Table 2 The leaf RWC of 19 germplasm and materials of A. elatius at different drought stress days( % )

g - ! T 2Bl K 8 Drought stress days(d) oK FhE(%)
Material 0 7 14 21 28 35 4 Rewatering  Variational rate
ZXY2005P - 619  98.82 98.3 96.73 ab 94.22 abede  88.01 cdefg 75.69 hi 70.54 f 98.67 28.62
ZXY2005P-706  99.10  98.42 95.92 bed  93.19 def 87.78 defgh 82.81 bed 77.09 ab 98.71 22.21
ZXY2005P- 837 98.67  97.54 95.77T bed  92.47 of 86.62 fghi 81.31 cdef 73.05 de 97.51 25.96
ZXY2005P- 853  98.43  97.48 96.93 ab 95.87a 91.64 a 80.96 def 71.87 f 96.94 26.98
ZXY2005P - 877 98.69  98.03 94.67 de 93.61 bedef ~ 87.57 defgh 83.44 be 78.38 a 98.82 20.58
ZXY2005P - 901 98.31 97.92 96.72 ab 95.30abe 89.22 abede 81.09 cdef 77.69 ab 99.30 20.98
ZXY2005P-969  99.76  97.16 96.60 ab 96.08 a 90.82 ab 76.58 h 66.05 g 97.80 33.79
ZXY2005P - 1021  97.19  96.68 95.98 abcd  93.85 bede 87.43 efgh 77.99 gh 72.70 def 97.96 25.19
ZXY2005P - 1036 97.48  97.24 96.16 ab 94.30 abcde  88.38 bedefg  81.66 bede 72.08 def 98.31 26.06
ZXY2005P- 1086 98.96  97.66 96.82 ab 93.41 cdef 88.97 bedef 86.99 a 79.45a 97.63 19.71
ZXY2005P- 1160  98.91 97.52 96.15 ab 94.63 abed 90.00 abed 83.03 bed 73.28 de 98.51 25.91
ZXY2005P - 1182 99.46  97.93 95.84 bed  95.50 ab 90.47abe 83.97b 78.90a 98.44 20.68
ZXY2005P- 1296 97.99  96.92 94.97 cde  92.46 ef 87.87 cefgh 82.75 bed 78.85a 96.42 19.53
ZXY2005P- 1319 99.06  97.38 92.62 f 91.86 fg 87.31 efgh 80.00 efg 74.38 cd 95.4 24.91
ZXY2005P- 1362 97.78  96.57 90.85 g 85.52 h 78.90 j 70.75 j 64.50 g 96.20 34.04
ZXY2005P- 1375 98.78  97.39 93.59 of 90.19 g 86.48 ghi 73.98 i 64.61 g 96.74 34.60
ZXY2005P - 1426 98.22  97.41 94.73cde  90.20g 84.77 i T1.7) gh 61.38 h 97.63 37.50
ZXY2005P - 1473  98.75  98.56 ‘96.99ub 94.67 abed 85.50 hi 79.16 g 75.88 be 99.04 23.16
ZXY2005P - 1514  98.54 96.96 97.43 a 94.61 abed 89.00 bedef 76.54 h 66.60 g 98.65 32.41

i: AAARANEFBEERBE(P<0.05), F&F.

Notes: Different lowercase letters in the same column mean significant difference at 0.05 level, and they are the same in following tables.

2.2 FREpEEAXNEFE(REC)HER

F R Bhaat, i T4 ) 40 B a0 45 45 66 s iR IR
KEBSHB , 087 7R (7 & o 8] 7 A o B 2 K A 25
Fo BRI, ERETEHAT , EHAH Y
MREEEN K, RECE LAEE, YTEMARF
23 28 d B}, ZXY2005P - 837, ZXY2005P - 853,
ZXY2005P - 1021 #) REC {H% Frf& (K, RAHYRE
T—ERENYE, TEBAMEEBAZERGRS,
YT EMARFED 42 d 8, 48 REC HERIRK
i, 3 & ZXY2005P - 901, ZXY2005P - 1296,
ZXY2005P - 1319 . ZXY2005P - 619 ZFfL #a$4 ¥ &, |
AELEDHN 73.59%.69. 37% . 78. 81% .
80.62% , WA TR HEMA K, ZXY2005P - 877,
ZXY2005P - 1473 ,ZXY2005P - 1021 #9735 4k % 0 43 $1
ik B 341.87% .214.37% .238.93% , i 0 3L i i %
HxTEWaEE. HKE RECERAHKT M (B
ZXY2005P - 619 41) , {6 3 5 $& 5 2| i 38 5 K F .
2.3 FEBOXNTRIEM(SSC)HEMR

RS T R ME T, 400 b A W71 i #9 Ssc, 88
EISHFBEER BEX>FHENERS, X
40 W BEE T 2 b8 69 m B, 4835 4 B 89 5 SSC
BEHAR HHEAEREE. KP&EO~28d8,%

HHEEER TR, 4% 42 X6, &4 8
BEHEM HEPRKE. HK7d/5SSCERF
FRBEAE , BRI KK E PIBHE AT K F. 5 ZXY2005P
- 1426, ZXY2005P - 1036, ZXY2005P - 837,
ZXY2005P - 1375 . ZXY2005P - 1362, 28 L. 48 B 8 K,
A B R 709.56% . 534. 59% ., 529. 84% .
693.73% .596.11% . T ZXY2005P - 619.ZXY2005P
- 901.,ZXY2005P - 1086 £ {L.¥8 R K, %L % 4 5l
R 220. 25%. 238. 54% . 285. 33%, 322. 38%.
ZXY2005P - 706 7EMi6 B 35 d B, SSC 3% B &5 {8, 42
d B 4 BB
2.4 FERpENEBEAPELS(SOD)IHEM
H—-HEFH.SODE—ERE L RMHAY
ZHEME, SOD ERLE A FA G
A6 B 01 T FE A O, Fl H,0,, AT B8 O, - MY I
FO, AERSEN,EHH SOD S RETEMEK
mE L BES FAES, EREE, H P ZXY2005P -
1473 . ZXY2005P ~ 1426, ZXY2005P - 1362, ZXY2005P
- 1182 ,ZXY2005P - 877 .ZXY2005P — 706 B¢ & ¥ 51,
BYRETEWHEI 2 dEBHEEHME,
ZXY2005P - 706. ZXY2005P - 1086. ZXY2005P -
1473 \ZXY2005P - 1182745 {bL #F BE 8BS/, HAF (L R &
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Table 3 The REC of 19 germplasm and materials of A. elatius at different drought stress days
e F R X ¥ Drought stress days(d) "k TAER(%)
Material 0 2 1 21 2 ” @ Rewatering Variational
rate
ZXY2005P - 619 30.68 a 27.58 bede  30.83 bede  34.09 bede  41.00 abe 40.10 cde 55.41 abc  28.46 cdefg 80.62
ZXY2005P -~ 706 19.53 efg  20.03 g 21.32 ¢ 34.08 bced 38.23 abcd 43.62 abcd  49.00 bede 25.04 fg 150.90
ZXY2005P- 837  15.64 gh 23.51 efg  31.84 abode 36.86 abed  31.77defg  35.96¢f  38.00fg  21.32 g 142.94
ZXY2005P - 853 26.15 abc  31.46 ab 29.66 cdef  36.50 abed 31.14 efg 38.87 de 56.96 ab 36.00 ab 117.82
ZXY2005P - 877 10.49 i 23.09 efg 29.45 cdef  25.54 1 29.88 fg 36.07ef  46.35 cdef  29.37 bedef 341.87
ZXY2005P - 901 29.37sb 33.33a 36.20a - 38.87ab 42.44 ab 46.58abc 50.98 abcde 32.87 abed 73.59
ZXY2005P - 969 23.46 cde 31.81 ab 35.58 ab 39.37a 40.37 abe 42.10 cde 49.24 bede  29.09 bedef 109.89
ZXY2005P - 1021 17.53 fgh 23.62 defg  32.26 abede  35.37 abed 34.67 cdef  38.09 def 59.42 a 25.47 efg 238.93
ZXY2005P -~ 1036 20.95 def 29.01 abc 29.72 cdef  35.26 abede 26.78 g 42.50 bede 44.46 efg  33.20 abe 112.23
ZXY2005P -~ 1086  20.71 def 22.34 fg 28.20 of 29.14 of 37.26 bede  49.56 a 50.36 abede  25.89 defg 143.18
ZXY2005P~ 1160  20.80 def 20.66 g 28.91 def 31.69 def 31.45defg  36.04 of 46.68 cdef 33.29 abc 124.40
ZXY2005P -~ 1182 17.2§ fgh 20.58 g 33.84 abed  38.1S5 abc 36.94 bede  39.58 de 44.27 efg  28.12 cdefg 156.64
ZXY2005P - 1296  21.13 cdef 23.80 defg 25.30 fg 25.88 f 25.85¢g 31.821 5.719¢ 30.09 bedef 69.37
ZXY2005P -~ 1319. 25.38 bed 28.59 abed 33.63 abed  38.18 abc 40.06 abc 43.21 abed 45.38def 37.73a 78.81
ZXY2005P~ 1362 22.76 cde 32.84 a 34.16 abc 35.80 abced  37.86 bede  39.16 de 45.07 defg  32.35 abcde 98.02
ZXY2005P~ 1375  22.62 cde 27.65 bede  31.55 abede 40.51 a 44.78 a 48.85ab 54.29 abed  35.25 abc 140.00
ZXY2005P~ 1426  23.40 cde 25.79 cdef  28.77 edf 35.69 abcd  37.01bcde 40.71 cde 45.74 def  25.30 efg 94.32
ZXY2005P ~ 1473 13.48hi 21.64 g 4.69 fg 33.11 cde 36.95 bede  38.71 de 42.37 efg 34.93 abe 214.37
ZXY2005P ~ 1514 20.91 def 22.50 fg 28.24 o 32.86 cde 34.40 cdef  35.74 of 51.11 abede 35.00 abe 144.45
R4 HETEWET 19 BMARMREHB SSC HEH (mg/g)
Table 4 The SSC of 19 germplasm and materials of A. elatius at different drought stress days
we F R4 X Drought stress days(d) %K ELE(D)
Material Rewatering Variational
0 7 14 21 28 35 42 rate

ZXY2005P - 619 11.98 a 12.24 de 7.89 k 14.94 ij 17.09 ) 14.18 g 38.37¢ 24.84 h 220.25
ZXY2005P - 706 8.51fghi 6.09j 10.52 ji 12.75 k 14,58 k 30.95 be 28.81¢g 32.89d 238.54
ZXY2005P - 837 8.98 efg 8.62 ghi 12.98 def 17.00 efgh 19.44 efgh 40.46 a 56.56 b 39.59b 529.84
ZXY2005P - 853 11.43 ab 11.69 of 16.7 a 20.07 ab 22.96 ab 21.67 f 46.43 od 21.9¢g 306.21
ZXY2005P - 877 11.23 ab 8.56 ghi 14.25 be 20.87 2 23.89a 26.52 e 58.62 b 28.42 fg 422.01
ZXY2005P-901  7.32ij 13.16cd  11.67gh  21.00a 24.024 13.27¢g 28.21 ¢ 30.80 ¢ 285.33
ZXY2005P - 969 9.60def 11.43 f 13.77 bed 17.93 def 20.50 def 26.60 de 4991 ¢ 20.17 j 419.90
ZXY2005P - 1021 10.95 abc 8.95g 10.07 j 16.35 fghi 18.70 fghi 28.22 cde 43.30 de 18.71j 295.47
ZXY2005P ~ 1036 7.61 hi 7.74 i 9.80j 14.05 jk 16.07 jk 26.77 de 48.29¢ 31.02e 534.59
ZXY2005P-1086  7.66hi  8.65ghi  10.03 15.7 ghi  18.00ghi  15.27¢ 32.36g  28.25fg 322.38
ZXY2005P - 1160 8.06 ghi 10.87f 12.97 def 16.62 fgh 19.01 fgh 20.81f 41.10 of 23.88 hi 409.99
ZXY2005P - 1182 5.64 k 8.75 gh 12.15 fgh 17.30 efg 19.79 efg 20.28 ¢ 30.53 g 24.84 h 41.39
ZXY2005P - 1296 9.15efg 14.64b 11.75 gh 19.25 bed 22.00 bed * 32.20b 41.98 of 23.65 hi 358.83
ZXY2005P - 1319 9.94 cde 14.02 be 11.47 hi 20.90 a 23.9a 32.30b 38.88¢ 4.8 h 291.10
ZXY2005P - 1362 8.59fgh 10.91¢( 12,90 def 18.36’ch 20.10 cde 31.50 be 59.80 b 14.07 k 596.11
ZXY2005P - 1375 6.17 jk 11.34 of 12.49 efg 19.78 abe 22.62 abe 20.76 f 48.97 ¢ 22.40i 693.73
ZXY2005P - 1426 8.7 efgh 7.82hi 11.60 gh 18.30 cde 20.93 cde 41.34 70.67 s 44.53 s 709.56
ZXY2005P - 1473 10.65 bed  11.37 of 13.26 cde 15.43 hij 17.64 hij 30.68 be 43.66 de 29.24 of 309.93
ZXY2005P - 1514 11.26 ab 17.70 a 14.46 b 21.12a 4.15a 29.96 bed 57.33b 36.00 ¢ 409.18
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Table 5 The SOD of 19 germplasm and materials of A. elatius at different drought stress days
HE F R X3 Drought stress days(d) £k ’Eﬂ:'%(%)
Material Rewatering Variational
0 7 14 21 28 35 42 rate
ZXY2005P - 619 N.2m 109.95 k 126.57 j 172.48 § 205.68 h 234.72 gh 401.84 b 231.26 fgh 335.74
ZXY2005P-706 203.24 a 286.19 ab 182.08 fg 309.62 ab 182.12i  303.01 a 280.00 g 262.90 abe 37.711
ZXY2005P - 837 125.43 i 164.22 h 171.03 h 186.01 i 292.75 a 290.32 ab 367.87 cd  269.40 abc 193.05
ZXY2005P - 853 145.40 fgh 167.77 gh 211.24 e 232.47 fg 247.66 cd  253.11 ef 377.81 cd  204.64 i 159.84
ZXY2005P - 877  146.89 efg 195.87 e 344.75 a 253.69 d 264.43 b 284.50 be 315.64 ¢f  230.49 fgh 114.86
ZXY2005P - 901 94.76 Im 121.29 § 129.24 j 145.04 k 164.90 i 227.16 hi 363.61 d 256.82 bed 283.72
ZXY2005P-969 137.11 h 147.38 i 159.97 i 200.33 h 229.05 efg  285.87 be 403.94ab 278.24 a 194.61
ZXY2005P - 1021  108.58 jk 208.86 d 188.10 fg 318.71 a 289.65 a 195.00 j 301.53f 226.75 fgh 177.71
ZXY2005P - 1036  149.19 ef 277.02 b 257.83d 237.58 f 162.77 j 243.73 fg 328.69 e 234.33 efg 120.31
ZXY2005P - 1086  155.61 de 278.98 b 269.35¢ 251.77de  225.05fg . 276.68 bed  283.81 g 220.57 ghi 82.39
ZXY2005P - 1160  168.94 be 236.92 ¢ 253.81d 284.83 ¢ 253.76 bc  274.04 cd 381.89 c 275.32 ab 126.05
ZXY2005P - 1182  165.74 be 295.89 a 256.25d 280.10 ¢ 214.63 gh  222.22 hi 316.9 e 242.20 def 91.26
ZXY2005P - 1296 148.23 efg 176.44 fg 192.90 f 222.78 g 249.85 bed  256.62 ef 330.69 ¢ “279.83a 123.09
ZXY2005P - 1319 114.24 § 170.02 gh 180.68 g 224.53 g 187.57 i 283.54 be 416.64 ab  276.82 ab 264.71
ZXY2005P - 1362 125.64 i 239.33 ¢ 203.04 ¢ 301.30 b 172.50 ij 263.32 de 417.76 a 252.03 cde 232.51
ZXY2005P - 1375 103.00 kl 126.45 § 187.55 fg 241.31 of 246.80 cd  252.63 of 408.92ab  260.70 abed  297.01
ZXY2005P - 1426  160.83 cd 238.57 ¢ 304.72 b 304.68 b 240.74 cde  286.28 be 32704 ¢ 253.33 cde 103.34
ZXY2005P ~ 1473 140.06 gh 236.10 ¢ 266.97 ¢ 198.08 h 253.41 bc  262.96 de 283.46 g 230.32 fgh 102.38
ZXY2005P - 1514 173.96 b 181.283 123.21j 138.67 & 235.29 def 218.19 i 413.68 ab  211.22 hi 137.80

8% 37.77%. 82.39% . 102. 38% . 91. 26%; T
ZXY2005P - 1375 ,ZXY2005P - 901 , ZXY2005P ~ 619,
ZXY2005P - 1319 Tl B H B K, HELE 55 H
297.01% ,283.72%,335.74% .264.71% ., HKIE 7
d.FEZRM B SOD § R EA TR, HHRE
& B 8 AT K,
2.5 FEBEXNHFEHER(Po)ERUER
h& 6 &, BT R HiaetE i m, &8
Po B2 EABE . EHHEGFERELEER, &
36 0~ 28 d 8], BT 2 My H IR, & 1K Pro fH
218 A, Yiie P 42 d B, ZXY2005P - 969.
ZXY2005P - 1514 .ZXY2005P — 1426 ,ZXY2005P — 1362
5% T 3339.70% . 1716. 72% . 2598. 34% .
2444.92% BB B K, REX T 2 Ba8 &
%, T ZXY2005P - 1182 ,ZXY2005P - 901 .ZXY2005P
~ 877.ZXY2005P - 706 & fL ¥ 5 /h, HEL K5
50k 494 .81% .552.50% .544.42% .544.42% , %
FEE XL EWE D,
2.6 FEREBHEXMTE _R(MDAMITKM
TEHESSHAMEREHN™4, B MDA
SR, Hi MDA S B A HEEBRIE S QABE, ¢
BERMRAAFAHENTE ", NETTR, K
FEREBHEMMER, BE L& MDA BRI EE

o {H A E 35 d B, MDA {835 8 K1, bl E 424
B2 T HESE. ZXY2005P - 1086, ZXY2005P -
969 .ZXY2005P - 853 ,ZXY2005P - 1160.ZXY2005P -
1375 A& 4k £ 55 5 & 123. 53% . 162. 89%,
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Table 6 The PRO of 19 germplasm and materials of A. elatius at different drought stress days
e F 548 K3 Drought stress days(d) 2K EFR(%)
Material 0 7 " 2 % ” " Rewatering Variational
rate
ZXY2005P - 619  111.88 de  115.10 hi 171.35 ef 212.85 g 262.56 h 313.20 §j 1330.69 e 91.32 be 1089.39
ZXY2005P-706 110.00 de  142.06 de 167.71 fg 387.05 be 414.45 def  568.14 ef 901.24 g 83.36 cde 719.31
ZXY2005P - 837 134.19 b 164.44 b 264.00 b 24591 f 324.29 g 1138.10 ¢ 1721.87d 79.03 def 1183.16
ZXY2005P - 853 80.61 h 94.28 k 120.23 j 167.57 hi 208.54 j 369.20 hi 1119.64 68.37 ghi 1288.97
ZXY2005P - 877 94.98 f 106.77 ij 139.12 i 161.25 hi 314.54 g 334.91 hij 612.07 i 71.94 fghi 544.42
ZXY2005P - 901 70.11 ij 80.921 104.43 k 146.38 i 185.79 j 419.94 gh 457.46 j 65.21 hi 552.50
ZXY2005P - 969 79.08 h 139.40 of 346.93 a 569.01 a 600.91 a 1277.68 b 2720.11 b 78.22 def 3339.70
ZXY2005P - 1021 87.77¢ 114.76 hi 165.12 fg 22.58 ¢ 383.69 601.83 ¢ 1337.99 ¢ 118.22 a 1424 .42
ZXY2005P - 1036  159.06 a 186.16 a 203.10d 268.20 e 470.83 ¢ 763.68 d 1170.07 £ 94.94 b 635.62
ZXY2005P- 1086 76.38hi  96.57jk  116.48jk  179.00i  204.35]  468.65fg  546.61if  52.84j 615.64
ZXY2005P - 1160  82.36 gh  158.08 be 198.26 d 259.85 ef 548.24 b 633.34 ¢ 1139.31 f 77.07 efg 1283.33
ZXY2005P - 1182 59.81 kl 109.47 hi 121.45j 146.35 i 218.50 ij 275.41j 355.76 k 72.74 fghi 494 .81
ZXY2005P - 1296  88.83 fg 118.63 gh 164.83 fg 176.33 b 254.28 hi 504.65 fg 725.22 h 84.37 cde 716.42
ZXY2005P - 1319 105.43 ¢ 141.89 de 182.62 ¢ 219.58¢ 42]1 .64 de 822.11d 1778.74 d 67.23 hi 1587.13
ZXY2005P - 1362  70.10 ij 150.38 cd 182.25 ¢ 310.83d. 383.45( 793.474d 1783.99 d 85.5 cde 2444.92
ZXY2005P- 1375  54.70 1 107.40 i 183.79 ¢ 367.59 ¢ 387.47ef 1246.45b 1765.65 d 73.38 fgh 3127.88
ZXY2005P - 1426  116.68 cd  189.36 a 224.44 ¢ 391.45b 553.80 b 1787.79 a 3148.43 a 87.34 bed 2598.34
ZXY2005P - 1473  63.21 jk 128.29 ¢ 149.55 hi 170.83 h 209.90 j 308.49 ij 608.38 i 63.63 i 862.47
ZXY2005P - 1514  120.10 ¢ 128.94 fg 157.43 gh 259.07 of 434.46 cd 837.79d 2181.88 ¢ 87.58 bed 1716.72
£7 BHZTRHAET 190 EREEHHHE MDA X (umol/g)
Table 7 The content of MDA of 19 germplasm and materials of A. elatius under different drought stress days
HH F Rl KB Drought stress days(d) oo E{t’!!( %)
Material Rewatering Variational
0 7 14 2t 28 3s 42 rate

ZXY2005P - 619 5.51i 8.62j 7.46i 8.55 jk 11.08 abed 14.17 hjj 11.61 fgh 9.67 gh 110.77
ZXY2005P - 706 6.99 defg 8.49 jk 10.30 def 11.46 od 8.04 gh 14.90 ghi 10.72i 8.30 ij 53.30
ZXY2005P - 837 8.40 a 9.71 gh 10.42 cde 11.61 cd 10.89 bed 22,08« 11,78 fg 10.59 efg 40.20
ZXY2005P - 853 5.06i 10.27 efg 10.95 be 9.85 gh 10.70 cdef 15.10 fg 13.65 ¢ 11.37 cde 169.79
ZXY2005P - 877 7.71 be 13.57 a 10.24 def 9.14 jj 8.50¢ 20.80 b 11.93 efg 10.03 fgh 54.74
ZXY2005P - 901 6.62 fgh 9.48 hi 9.38 gh 12.55 b 11.67 ab 15.86 ef 14.24 be 10.49 efg 115.17
ZXY2005P - 969 5.53i 8.93 ij 8.81h 11.44 d 11.26 abed 16.47 ¢ 14.54 b 11.23 cde 162.89
ZXY2005P - 1021 7.48 cd 8.40 jk 9.52¢ 9.75 ghi 9.83f 14.11 ij 11.74 fg 10.69 ef 57.05
ZXY2005P - 1036 6.68 efgh 11.21 be 7.68i 10.24 fg 7.25 hi 13.84 jk 12.48 o 11.08 cde 86.76
ZXY2005P - 1086 5.4i 7.94k 10.83 cd 8.80 jk 7.72 ghi 14.38 ghij 11.71 fg 8.12j 123.53
ZXY2005P - 1160 6.25h 9.50 hi 10.96 be 9.23 hijj 10.73 cde 15.221g 14.85 b 10.0! fgh 137.66
ZXY2005P - 1182 6.58 gh 11.09 bed 9.93 ofg 8.41k 7.09i 14,86 ghi 11,11 ghi 9.25 hi 68.82
ZXY2005P - 1296 8.39a 8.87 i) 9.73 fg 10.20 fg 11.27 abed 16.31 12.66 de 12.39 b 50.86
ZXY2005P - 1319 8.15 ab 10.51 def 10.32 de 11.75 ¢ 11.92a 18.18d 16.64 a 10.86 def 104.19
ZXY2005P - 1362 7.15cdef 11.69b 7.67i 10.60 of 11.16 abed 15.04 fgh 13.48 cd 11.85 bed 88.53
ZXY2005P -~ 1375 7.23 cde 9.89 fgh 11.53 b 13.44a 10.73 cde 17.66 d 16.02 a 12.03 be 121.64
ZXY2005P - 1426 6.46 gh 10.90 cde 12.9 a 12.51 b 11.53 abe 13.20 k 10.81 hi 11.35 cde 67.41
ZXY2005P ~ 1473 7.64 he 8.50 jk 10.26 def 9.09 ijk 9.92 19.57 ¢ 11.72 fg 9.67 gh 53.4
ZXY2005P - 1514 8.15 ab 9.75 gh 10.45 cde 11.0S de 10.51 def 16.11 e 14.94b 13.59 a 83.32
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Fig.1 Comparision of RSR and SR of 19 germplasm and materials at 42 d under drought stress
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Table 8 Linear correlation among different indexes

58 HEGE  HMER [ Ry HMEKER  TTEER . 5:4-4 HEE
Item REC Pro MDA # 4k SOD RWC SSC RSR SR
Hixid G % REC 1.000
MEM Pro 0.077 1.000
7 % MDA 0.169 0.272 1.000
BRAY LW SOD 0.160 0.52 0.768 1.000
st &k RWC -0.2% -0.889" -0.295 -0.587 1.000
] %5 % SSC ~0.174 0.699 0.026 -0.285 -0.707 1.000
#EH RSR -0.085 ~0.400 -0.421 -0.487 0.624 -0.334 1.000
fFi5% SR -0.029 .~0.671 -0.614 -0.640 0.712 ~0.446 0.612 1.000
H:x RARE0.0SKFBEME,
Note: * correlation is significant at 0.05 level(2-tailed) .
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Fig.2 Graph of cluster analysis for 19 germplasm and materials of A. elatius
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Effect of different plastic — film mulching in the whole growth period
on soil moisture and water use efficiency of winter wheat

YANG Hai-di', HAI Jiang-bo', JIA Zhi-kuan', HAN Qing-fang'?, ZHANG Bao-jun', REN Shi-chun’
(1. College of Agronomy, Northwest A & F University, Yangling, Shaanxzi 712100, China;
2. Research Center of Agriculture in the Arid and Semiarid Areas, Northwest A & F University , Yangling , Shaanxi 712100, China)

Abstract: With the purpose of investigating the dynamic effects of different kinds of plastic-film mulching on soil
moisture and water use efficiency of winter wheat, plastic film, biodegradable film and liquid film were selected to con-
duct a locating experiment of rainfall harvesting in the whole growth period in Weibei dryland of Shaanxi. The results in-
dicated that plastic-film mulching can increase the soil moisture, crop yield and water use efficiency, and it can also im-
prove soil water storage. Treated with plastic film and biodegradable film covering, the moisture storage of 0 ~ 200 cm
soil increased during full period of experiment, which showed a significant difference ( P < 0.05) compared with the lig-
uid film covering treatment and no covering treatment (CK) ; treated with plastic film and biodegradable film covering can
observably increase the soil miosture, but the effect of liquid film is instable; besides, treated with plastic film and
biodegradable film covering, the crop yield of winter wheat increased respectively by 38.01% and 36.28% , and mean-
while, the water use efficiency increased by 19.85% and 16.85% (P <0.05). Therefore, plastic film utilization can
improve crop yield and increase water storage. '

Keywords: dryland; plastic-film; mulching; winter wheat; crop yield; water use efficiency
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Assessment of drought resistance for 19 germplasm and materials
of Arrhenatherum elatius at the seedling stage

YANG Hong-xin''?, MAO Pei-chun?, MENG Lin?, HU Tian-ming', GAO Hong-wen’
(1. College of Animal Science and Technology , Northwest A & F University , Yangling, Shaanxi 712100, China
2. Beijing Research and Development Center for Grasses and Envir » Beijing Academy of Agriculture and Forestry Sciences ,
Beijing 100097, China; 3. Institute of Animal Science , Chinese Academy of Agricultural Sciences, Beijing 100193, China )

Abstract: With the method of simulating drought stress-water recovery in greenhouse, 8 drought resistant indexes,
including the leaf relative water content(RWC), relative electrical conductivity(REC), free proline accumulation ( Pro),
soluble sugar content (SSC), superoxide dismutase(SOD), malondialdehyde (MDA), survival rate (SR), root-shoot ra-
tio (RSR) on the 0 d(CK), 7th d, 14th d, 28th d, 35th d and 42th d under water stress and the 7th d after rewatering,
respectively, of 19 Arrhenatherum elatiusm germplasm and materials at the seedling stage were measured and analyzed in
order to assess comprehensively the drought resistance. The values of the eight indexes which has been treated under the
condition of 42 d of resistant drought stress, which has been analyzed by the Wared’ s method and Squared Euclidean dis-
tance cluster analysis, the results showed that three drought resistant classes including the higher drought resistance (in-
cluding the germplasm of ZXY2005P - 1021, ZXY2005P - 619, ZXY2005P - 853, ZXY2005P - 1160, ZXY2005P -
1319, ZXY2005P - 901), the medium drought resistance (including ZXY2005P - 706, ZXY2005P ~ 1086, ZXY2005P
- 1473, ZXY2005P - 1296, ZXY2005P — 1182, ZXY2005P - 1036, ZXY2005P - 877, ZXY2005P — 837) and the
weaker drought resistance (ZXY2005P - 1514, ZXY2005P - 969, ZXY2005P - 1375, ZXY2005P - 1362, ZXY2005P
- 1426) were classified. And the leaf RWC of 19 germplasm decreased, the SSC, Pro and REC increased but the SOD
and MDA increased with volatility while the drought stress days were increased. Seven days after rewatering, the RWC
and Pro were restored to pristine level, but the SOD and MDA were not restored to the level before stress were exerted al-
though they declined in varying degrees.

Keywords: Arrhenatherum elatius(L.) J. et C. Pressl; seedling stage; drought resistance; assessment



