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Drought resistance of the white clover irradiated by
®Co-y-ray in the seed germination stage

YANG Li'*, WANG Yu', YUAN Qing-hua'"
(1. Institute of Animal Sciences of Chinese Academy of Agricultural Science. Beijing 100193, China;

2. School of Pastoral Agriculture Science and Technology, Lanzhou University, Lanzhou 730000, China)

Abstract  Six different varieties of white clover have been Irradiated by ®Co- ,then simulating drought water stress
with PEG-4000 solution, their GP, GV, radicle length, chlorophyll content,root water potential were measured during their
seed germination period. The above indicators of Huia variety of PEG stress had been taken as a comprehensive
evaluation which used the standard deviation coefficient allocation weighted method. The measurement indicators of the
6 white clover varieties were identified screening by using the principal component analysis based on the best PEG
concentration which had been filtered out. Then, the drought resistance of each variety had been evaluated by a
comprehensive analysis, which was based on the screened indicators and the best PEG stress concentration.
Experimental results showed that PEG 120 g/L was the best drought stress concentration of white clover mutagenesis
seed germination. Principal component analysis showed that the GP, GV, Gl and VI of white clover could be used as
major drought resistance assessment indicators. The best irradiation doses of Huia, Rivendel, Prop, Cauca sian, Haifa,
Cllilkanova were 800, 1 000,60,30.,60 and 400 Gy respectively.

Key words white clover;®Co- irradiation; PEG osmotic stress; drought resistance
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1.2.2 T Fmiaikin
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Table 1  Variance analysis of 8 indexes of different PEG stresses
F{i F Value
/Il ;E d?
Source of VL mps LR ROFEEC WJMEEC RRK W3 REUKS Febk s
Hation DF  Germination Germination Germination Vitality Radicle  Chlorophyll Root water Leaf water
varia
percentage rate index index length content potential  potential
PEG Jit 7 ¥ & [1] 4 18.55" 52.19" 201.07* 131.08™ 5.75" 7.36" 4,07 2.07
88 IR ) 2 ] 9 4.64" 4.21* 9.60" 10.64  3.03" 4.91" 2.50" 2.28"
PEG Jfi i ¥ & X 36 2.07" 2.05" 1.83™ 1.90™ 0.98 1. 44 0.42 0. 36
i TR
R 100
S 149
Heoxx FORAE 0.01 ARFPEREZE ., » RRAE0.05 K FEFRE.
Note: ** mean significant difference at 0. 01 level, * mean significant difference at 0. 05 level.

HH % 2 A A [R]— 38 A5 A ) Ab 2 20 5 TA) 04 f /s
ZARBOAHMIE L IF B R — b B AR [F] 45 A 2 [A)
WAMIE . K 28 348 bR 0 e/ Z 3R 4 80w T %t i 4b
IEEI’JQEAH 13.14.37.38.42.,43,44.45,47,48 F

9, Hoh, 49 Fn A7 S A G B R E RSN
107.41 Fl 106, 17, 25 5 4b # & 2F R Ak, A

49.38; K ZFHAGHR P 7.8.13,22.32.37,42.43 A
AT SRR PR T IR Herh 42,7 T 43 5 R 2F R
.40 106. 73,105, 82 il 105. 34 & 2 4k $ ik
PRI T M A2 S A G B R EFAR BT S D 108, 52
FI106. 525 38 AL BRAL 43 BT S48 200 101,75 5
TAIHR; 5.14,27,38,39,40,43,44 F1 45 S 42
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AR /N TR BOR T IR i s R g b ARPRAO R BRIEEE N — Bl 28 L RTIA L T B AR A A
e TR A 9 N A BN 203,719, PAECIE 2 e ity PEG [y 38 5 o v B2 L IR0 4 %
12.17.19.27 F1 45 55 AR K SR 7ok B9 PEG JBha BT i B2 <5 B 5 40 3106 81 A Bl 1y =
PEG [l B e B3 in 2 TR S AR RIE S R ROY . T 2 s I 2 AR AR AT SR A RN
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Table 2 Interaction of different combination treatments on Huia

b WA KAEFR ) /N e B Least squares means

HET Combination

S KR RIFWE W EREK MaER O BERAKE FrkH

Germination Germination Germination Vitality Radicle Chlorophyll Root water Leaf water

No. of treatment

combination m

treatment /Gy (g/L) percentage rate index index  length content potential potential
1 0 0 100. 00 100. 00 100. 00 100.00 100. 00 100. 00 100. 00 100. 00
2 0 40 98. 89 97.57 88. 27 64.79 49. 86 110. 45 325.00 164. 39
3 0 80 90.72 81. 88 76. 29 55.01 48. 22 103. 99 429.03 241. 32
4 0 120 85.76 73.46 60. 70 50. 06 77.20 98.55 495. 62 304. 55
5 0 160 69.99 42.64 35.29 32.30 101.10 81.45 600. 19 414.51
6 30 0 100. 00 100. 00 100. 00 100.00 100. 00 100. 00 100. 00 100. 00
7 30 40 98. 81 105. 82 108. 52 71.22 49. 50 110. 11 107. 04 100. 91
8 30 80 98. 81 103. 30 93.53 74.02 66. 81 80. 21 129. 40 127.27
9 30 120 97.62 91. 16 83.01 72.58 78.37 156. 34 167.19 201.97
10 30 160 76.31 56.58 49. 83 44. 31 86. 06 81. 35 157. 84 271.96
11 60 0 100. 00 100. 00 100. 00 100.00 100. 00 100. 00 100. 00 100. 00
12 60 40 91. 83 94. 05 85.58 74.50 71.63 104. 07 67. 84 396. 45
13 60 80 100. 08 103. 66 87.93 86. 71 92.07 75.01 171.51 2703.71
14 60 120 100. 04 90. 11 68. 38 70.04 102.18 90. 90 462. 50 2232.22
15 60 160 95.40 84.98 52.48 46. 14 80.91 67. 86 477. 04 2732.15
16 90 0 100. 00 100. 00 100. 00 100. 00 100. 00 100. 00 100. 00 100. 00
17 90 40 97.70 98. 85 95. 37 68. 55 59.74 103. 35 212.93 648.91
18 90 80 95.40 91.79 80. 28 67.45 78.31 83. 66 344. 06 1129. 49
19 90 120 95.40 82. 31 66.59 54.59 82. 86 103. 81 432.92 695. 67
20 90 160 96.55 68. 31 52.12 47.18 89.11 87.26 611. 87 645.73
21 120 0 100. 00 100. 00 100. 00 100.00 100. 00 100. 00 100. 00 100. 00
22 120 40 100. 00 102. 01 76. 89 53.93 49. 26 64. 30 282.98 141. 70
23 120 80 97.53 91.15 69. 72 61.06 65. 04 60. 54 287.91 362.70
24 120 120 93. 83 87.47 64.58 50.91 79. 37 75.55 295.12 367.18
25 120 160 49. 38 12.74 21. 24 16.13 67. 44 51.23 327.00 429. 37
26 200 0 100. 00 100. 00 100. 00 100. 00 100.00 100. 00 100. 00 100. 00
27 200 40 99. 14 83.55 81.85 63.90 141.69 102. 30 124.07 548.13
28 200 80 95. 68 92.75 87.83 83.71 85.67 79. 30 145. 02 646. 39
29 200 120 95.43 68.01 65.23 64. 32 84.95 73.99 147.39 664. 81
30 200 160 84. 69 67.35 52.37 53.67 97.68 78. 20 152. 08 903. 61
31 400 0 100. 00 100. 00 100. 00 100. 00 100. 00 100. 00 100. 00 100. 00

32 400 40 98. 81 101. 25 93.21 77.63  69.37 69. 28 130.59 228.54
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* 2(80
Ab P WA KAEFR ) e/ e 8L Least squares means
HET Combination
No. of treatment K2R REFH RFWE WHIRE AR mrgR IRk Tk
combinationm(}ermmation Germination Germination Vitality Radicle Chlorophyll Root water Leal water

treatment 5 /Gy (g/L) percentage rate index index  length  content potential potential
33 400 80 96. 47 92. 44 83.07 70.14  74.12 76. 86 137.18 274.76
34 400 120 98. 90 67.66 61.77 57. 86 84.59 60. 43 138.56 310.92
35 400 160 62.92 28. 34 26. 24 19.72  63.67 39.07 145.78 376. 81
36 600 0 100. 00 100. 00 100. 00 100.00 100.00 100. 00 100. 00 100. 00
37 600 40 102. 42 102. 56 97.08 80.94  72.29 97.76 111.85 526. 25
38 600 80 104. 99 97.22 96. 47 101.75 106.16 68. 27 132.07 545. 91
39 600 120 98.91 85.58 73.49 78.97 120.11 97.35 150. 36 947. 26
40 600 160 88.79 57.91 49.00 46.38 110.45 90. 02 158. 26 1081. 44
41 800 0 100. 00 100. 00 100. 00 100.00 100. 00 100. 00 100. 00 100. 00
42 800 40 104. 85 106. 73 106. 52 95.98  77.67 85.01 114.37 253.68
43 800 80 103. 62 105. 34 97. 28 94.21 101.15 69.19 147. 49 257.99
44 800 120 103. 66 97. 01 75. 85 78.39 110.71 60. 47 168.02 806. 35
45 800 160 104. 85 75.43 57.28 51.48 101.44 101. 56 217.89 861. 98
46 1 000 0 100. 00 100. 00 100. 00 100.00 100. 00 100. 00 100. 00 100. 00
47 1 000 40 106. 17 101. 50 98. 83 77.23 65. 21 65.94 105. 82 114.07
48 1 000 80 102. 47 93. 38 84.08 64.15 69. 60 64. 81 321. 04 212. 84
49 1 000 120 107. 41 92.74 73.65 63.43 80. 21 66.79 154. 47 262.33
50 1 000 160 97.53 81.52 58.03 45.17  78.10 65.79 348.52 342.19

e ox AbFRA A RN R A FLR PEG T 2 M8 38 HAEH .

Note: * Combination treatment mean interaction of irradiation and PEG drought stress.

2.2 MRMASHERERRAEMEEETH

K F bR 22 RBOR T AE I 1HROR R PEG
R R R ZE A PR CBD D ) (% 3) . M4 D
HEZ R LUE . PEG 0 g/L ) D {H & A 6. 35,
M PEG fit ik Bk 40~120 g/L B}, ji % PEG i

RS D KA <<PEG 0 g/L 9 D {4,
PEG 120 g/L # D {8{X T PEG 0 g/L B D {54
6.00,PEG 160 g/L ) D {H /%A 3. 19, Ui H &
B = P A BRS AR R - (9 R A PEG 38 T vk
Bk 120 g/L,

R3 PRABHBRAREEESITN

Table 3 Comprehensive evaluation of the drought resistance of Huia at the germination stage
w(PEG)/ S JE PR S M Subordinative function D fii
(g/L) R RFEH  KEFRE Mg E O ARKH Tk
. . . . IEWAE R R Evalua- {f)%
Concen- Germi- Germi- Germi- Chlorop- Root Leaf .
. Vitality Radicle tion Order
tration nation nation nation hyll water water
. index length D
of PEG  percentage rate index content potential  potential
0 7.93 9. 30 9.72 9.97 8.43 8.48 0.08 0. 00 6. 35 1
40 8. 04 8.90 8.57 5.41 1.19 6.69 3. 06 2.70 5.53 4
80 7.46 8. 34 7.21 6. 04 3.63 2.19 6.17 5.83 5.78 3
120 7.35 5.22 4.13 3.95 6.29 5.05 7.68 7.37 6. 00 2
160 1.68 0. 00 0. 00 0. 00 5.23 2.06 9. 86 9.53 3.91 5
& Weight 0,12 0.11 0.11 0.11 0.10 0.15 0.23 0. 06
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2.3 BE=HERERRFEMFHELAPREERNE

Bt

Ao X A ] P = i R R B R AT 2R
WA 25 R R WAL PEG il it vk B 120 g/L,
PAH =M 544 5 Al7E PEG 120 g/L i if 8 4~
SE 6 b R XA A o B SR 3 843 40 BT A AR
PR — L M e A R R B STk R . R 4
TR A Tt Ao ) 55 — L35 SR = RS DO A Y

TTHR A4 ) 245,429 .21.00%.19. 16 %5 1 9. 46 %,
VU Bt 7 22 5T Rk R 35 95. 07 %05 By SC | Al
L U A v JR R R B 3R — B B
FIEE DU == B 43 ) B 3T 22 BTk % 4 il Gk 93. 7404,
94.74% ,96. 17%.98. 35% A1 91. 13 %, i L 7T WL,
XA A FER AL T F A bR B R E S
Al LA A0 S = i R 5 28 b - i i S5 AS [) 4 )
wEP RN ERHE R,

x4 AEHEEERHEXNERTH®E

Table 4 Relative value and proportion of each index

A A RR AR/ Gy KR B 2 B

K ZFIE R

IR AR K MR EARORF T rfk

Species Radiation  Germination Germination Germination Vitality — Radicle Chlorophyll Root water Leaf water
name dosages percentage rate index index length content potential potential

2 T 0 0. 86 0.73 0.61 0.50  0.77 0. 99 4.96 3.05
Huia 30 0.98 0.91 0. 83 0.73 0.78 1. 56 1.67 2.02
60 1.00 0. 90 0.68 0.70 1.02 0.91 4.63 22.32
90 0.95 0.82 0.67 0.55 0. 83 1. 04 4. 33 6. 96
120 0. 94 0. 87 0.65 0.51 0.79 0.76 2.95 3. 67
200 0.95 0.68 0. 65 0. 64 0. 85 0.74 1.47 6.65
400 0.99 0.68 0.62 0.58 0. 85 0. 60 1. 39 3.11
600 0.99 0. 86 0.73 0.79 1. 20 0.97 1. 50 9. 47
800 1.04 0.97 0.76 0.78 1. 11 0. 60 1. 68 8. 06
1 000 1. 07 0.93 0.74 0.63 0. 80 0.67 1. 54 2.62
5 2 Tk 45.42 21.00 19.16 9.49 3.69 0.72 0.51 0.02

/%
Fitiiz 45.42 66. 42 85.58 95. 07 98.75 99.47 99.98 100. 00

TUHkE/ Y%

T S fk 0 1. 04 1. 11 0.90 0. 85 0.77 1. 07 4. 37 11. 06
Rivendel 30 0. 85 0.57 0.51 0.55 1. 24 0.59 2.82 1. 84
60 1.13 1.09 0.90 0. 81 0.78 0.57 1.76 4.17
90 0.97 0. 85 0.70 0.68 1. 10 1. 08 1. 30 2. 30
120 1.03 1.01 0. 80 0. 96 1.33 0.62 0. 40 2.37
200 1.09 0.73 0.71 0.42 0. 30 0.39 5.76 6.62
400 1. 07 0.74 0.51 0.49 0. 80 0. 50 7.56 2.34
600 0.91 0.90 0. 66 0.63 0.97 1.02 3.20 1. 95
800 0. 88 0.76 0.57 0.51 0.76 0.49 6.73 2.18
1 000 1.08 1. 06 0.91 1. 05 1. 41 0. 89 31.28 3.55
75 7% BTk 46. 96 24.79 13.63 8.35 3.45 2.06 0. 74 0.01

/%
HitJr 2 46. 96 71.76 85. 39 93.74 97.19 99. 25 99. 99 100. 00

BTk 0
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mAh A RR AR/ Gy KR B 2 B RAFRWE W BREK MR RARKE Tk H

Species Radiation  Germination Germination Germination Vitality — Radicle Chlorophyll Root water Leaf water
name dosages percentage rate index index length content potential potential
i 0 0.98 0. 89 0. 64 0.953 0. 80 0.77 4. 05 2.59
Prop 30 0.81 0.73 0. 65 0.59 0.98 111 2.21 6. 85
60 1. 20 1. 07 0.90 0. 81 0.92 1. 37 1.53 8.13
90 1.01 0.99 0.70 0.62 0. 85 0.96 2.25 77.49
120 0.98 0. 84 0. 69 0.63 0. 87 1. 03 2.35 12. 83
200 1.02 1.02 0. 84 0.53 0.54 0. 84 3. 60 6. 34
400 0.87 0. 86 0.67 0.67 0. 89 0.79 1. 25 —0.79
600 0.77 0.79 0. 60 0.52 0.78 0. 89 1.62 1.10
800 0. 86 0.75 0.68 0. 49 0.58 0.67 1. 24 6.94
1 000 0.93 0. 87 0.67 0. 46 0.74 0.48 3.65 5. 64
5 22 vk 46. 64 25.96 12.72 9.41 3.16 1. 18 0.71 0. 20
/%
Bt s 46. 64 72.61 85.33 94. 74 97.91 99.09 99. 80 100. 00
TR/ %
L 0 0.79 0. 66 0.57 0.38 0.33 1.55 11.80 18.25
Caucasian 30 1. 44 1.78 2.05 2.50  1.26 1.03 6. 43 3.48
60 0.96 1.09 0. 86 0. 86 0.99 0. 66 5.21 4. 39
90 0.52 0.41 0. 40 0. 36 0. 82 0. 80 3.11 1.01
120 0.46 0.42 0. 38 0.23 0. 50 0.61 13.91 4. 89
200 0.90 0.76 0.67 0.63 0. 80 0.55 5.71 2.29
400 1. 27 1.55 1. 11 1. 20 0.90 0. 89 1.57 4.17
600 1.18 1.13 0.98 1.08 1. 09 0.72 5.61 1.91
800 0. 96 0.94 0.72 0. 64 0. 89 1. 04 8.51 2.81
1 000 2.03 1. 09 1.09 1.23 1.13 0.97 3.95 5. 72
75 7% BTk 57.69 26. 11 8.23 4.15 2.35 0.99 0.49 0
/%
Ritr 57.69 83.8 92.03 96. 17 98.52 99.51 100 100
TR/ Y
T 0 1. 49 1.47 1. 27 1. 44 1. 01 0.53 2.30 1. 36
Haifa 30 1. 60 1. 69 1.48 .60 1.06 0.47 2.27 7.00
60 2.31 2.83 2.65 3.13 0. 80 0.74 20. 27 12.51
90 0.71 0.57 0.57 0.57 1.03 0.69 14. 66 13. 34
120 0. 50 0.52 0. 34 0. 34 0.91 1.02 3.22 2.47
200 0. 47 0.45 0. 37 0.35 0. 82 0.77 1.40 14.01
400 0.71 0.59 0.51 0. 44 0. 70 0. 88 2.90 2.64
600 1.22 1. 10 0.95 1.01 1. 34 0.74 7.53 2.14
800 0. 80 0.74 0.58 0.72 1.12 0.78 6. 83 1.76
1 000 0.97 1. 01 0.72 0.72 1. 10 0.68 3.96 1.13
J5 7% Bk 58.13 20. 28 10. 40 9.53 1.54 0.07 0.04 0
/%
At 58.13 78. 41 88. 81 98. 35 99. 89 99. 96 100. 00 100. 00

TR/
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mAh A RR AR/ Gy KR B 2 B RAFRWE W BREK MR RARAKH Tk

Species Radiation  Germination Germination Germination Vitality — Radicle Chlorophyll Root water Leaf water
name dosages percentage rate index index length content potential potential
TR A 0 0. 85 0.70 0.50 0. 46 0.92 0.55 33.18 4.76
SN 30 0.92 0.92 0.71 0. 69 0.99 0.77 1.94 3.51
Cllilkanova 60 0.92 0. 90 0.65 0.57 0.92 0.42 1. 46 2.38
90 0.93 0. 84 0.98 0. 84 0.98 0.56 21.27 14. 24
120 1. 00 0.91 0.69 0.55 0.73 0.78 4.59 80. 58
200 1.02 0.95 0.61 0.57 0. 87 0.61 1.70 2.68
400 1.17 1.11 0. 85 0.93 1. 33 0.71 39. 81 71.64
600 0. 89 0.75 0.59 0. 55 0.77 0.76 60. 05 4.56
800 0. 94 0.93 0.77 0.72 0.98 0. 86 1.87 2.29
1 000 0.97 0.61 0.59 0.53 0. 94 0.57 108. 02 9.72
5 & Tk 49.55 17.15 14. 41 10.01 6.37 2.13 0.34 0.03
/%
ity 49.55 66. 71 81.12 91.13 97.50 99.63 99. 97 100. 00
DUk / %%

2.4 AEMEMHFHLABEREENES TN

MR 13 3 540 0 BT 3% A5 00 ) = i R A
(R 25 28 R ZE R R SE R BORNE T 4R HGX 4 e R
1) Bty 22 BT I AE 91. 13 % ~98. 35% , 1 B 3X
AAFERAT AT T Fril e ARy 91, 13% LA B
F L PR DU X 4 S8 PR O B =t B AR R
T R 3 BRI HE B  oR AR UE 25 R BUR
TALE LUK 2R K ZF R 2R BOME )46 8
X4 AER BT AR R bR O AR HE L X et
VAR R 8 & W BT TR A . R 5
ATLVE L 7E PEG 120 g/L A T . [ = R4 0
T[] 4 BEGRD 12 19 255 5 B0 52 HE 48 A — B0 B AR BT
il D (B 5 [ 2 0. 05~ 0. 87, i B 57 & fe 4 1) &
800 Gy s i L& & Fl D Y5 24 0. 06 ~0. 95, Hirp
o PR B SR A A2 1 000 Gy s il b it Bl D B i Ry
0.09~1. 00, F4f 1Y 52 60 Gy EHL s B D AEIE
0.00~0. 91, 4 B &t fe 4F 19 02 30 Gy Ik ifh D
{EFEE 2 0. 00~1. 00,60 Gy f& B 55 £ 5 4 5 50 /K Fl
RIE LA Al D (E G Ry 0. 04~0. 92, H i 400 Gy
s BRGS0

3 WREEiR

1565 Cony STL-HR I R T 35 3 (0 B 45

LR A EEE BE BT BT I
GRS Coy fE A F R 2 M A F IR 2F %, 5
Hb A BT E S e SR AT 8 & W4T PEG b
L PEG M) i 5 v B X Fl 1 10 & 28 R B B 52
W, % PEG & ik B 38 m, & ZE R 2T s
Je BEAR R A AR K L 2R K, & 25 48 B0 2 B 5
B SN SE I N W T8 B U Ol R T b A
FI5 25007 RILBR PEG Jit it ¥k B2 X 5 i /K 3459 52
Wi AN I 2540, PEG Joit 5 ViR B K R o 6 4% 00 4
i B 5 ) K I8 2 R AR S 25 K L O HL A AL B A X
REZFR R TR BG4 O 5 e s i
EKT o SR AR E 22 2R BOW T ACE B 1T 25 A
M AR 255 VRN 1B (D ) Ui 18 f AR A B S8 7 6 1
A BAT & A B A PEG B ad BT & B, E 4 PEG
JoT VR B P8 R B D {E AR T X B(PEG 0 g/L)
Hop 120 g/L Wi i D B ALK T X 18 S e A
PEG [Wif Jii B YR .

O 2 3 R, B & T 538 50 AR & 2E R M
XiF & 2 SRR K ol 36 35 BT V8 S B AR LT L SR
Pl FH W R BT R S R AR AR 56 DL
K i fE PEG 120 g/L JHhie T /9 4548 br (8 4 AR 95
PEAT FE LA 20 M7 o A5 1 LA 2598 - WA ) B SC Al LAl
Hby o R TR RN TSR R FO A R AR — B
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Table 5 Comprehensive evaluation of white clover on PEG 120 g/L stress
i MR/ s Jm MR EUE
Gy Subordinative function b {E HER
Radiation ety et e B H M wows O Onder
dosages Germination percentage  Germination rate Germination index Vitality index
HAAC BT Huia
0 0. 00 0. 20 0.00 0. 00 0.05 10
30 0.55 0. 80 1. 00 0.78 0.80 2
60 0. 66 0.76 0. 34 0. 69 0.61 5
90 0. 45 0. 50 0. 26 0.16 0. 32 6
120 0.37 0.67 0.17 0.03 0.28 8
200 0. 45 0.01 0. 20 0.49 0.29 7
400 0.61 0. 00 0.05 0.27 0.21 9
600 0.61 0.61 0.57 1. 00 0.72 3
800 0. 83 1. 00 0.68 0.98 0. 87 1
1 000 1. 00 0. 85 0.58 0.46 0.69 4
A E weight 0. 20 0.23 0.28 0. 30
i Prop
0 0.47 0.46 0.15 0.21 0. 30 6
30 0.09 0. 00 0.17 0. 38 0.18 8
60 1. 00 1. 00 1. 00 1. 00 1. 00 1
90 0.54 0.76 0.34 0.45 0.51 3
120 0.47 0.32 0. 30 0.49 0. 40 4
200 0.58 0. 86 0. 80 0. 20 0.58 2
400 0.24 0. 38 0.23 0. 60 0. 38 B
600 0. 00 0. 20 0.00 0.16 0.09 10
800 0. 20 0.07 0.28 0.09 0.16 9
1 000 0.37 0.41 0.23 0. 00 0.22 7
X EH weight 0.20 0.21 0.27 0.32
15 Haifa
0 0. 55 0.43 0. 40 0. 40 0. 44 3
30 .61 0.52 0.49 0.45 0.52 2
60 1. 00 1. 00 1. 00 1. 00 1. 00 1
90 0.13 0.05 0. 10 0.08 0.09 7
120 0.01 0.03 0. 00 0. 00 0.01 9
200 0. 00 0. 00 0.01 0.01 0. 00 10
400 0.13 0. 06 0.07 0. 04 0.07 8
600 0.41 0.27 0.27 0.24 0.29 4
800 0.18 0.12 0. 10 0.14 0.13 6
1 000 0.27 0.24 0.16 0.14 0. 20 B
A E weight 0.24 0.24 0.27 0.25
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=58
A i/ SR A
Gy Subordinative function b {E HER
Radiation R et B 8 Evalfjmn Order
dosages Germination percentage  Germination rate Germination index Vitality index
Bt S Rivendel
0 0.68 1. 00 0.98 0.70 0. 84 3
30 0. 00 0. 00 0. 00 0.21 0. 06 10
60 1.00 0.97 0.98 0.62 0.88 2
90 0. 45 0.52 0.47 0.41 0. 46 5
120 0.65 0. 81 0.72 0. 86 0.77 4
200 0. 87 0.29 0. 50 0. 00 0. 38 7
400 0.78 0. 31 0.01 0.11 0. 26 8
600 0. 20 0.61 0. 38 0.34 0. 39 6
800 0.12 0. 36 0.15 0.15 0.19 9
1 000 0. 84 0. 90 1. 00 1. 00 0. 95 1
L weight 0. 20 0.23 0.28 0.29
JE$i Cauca sian
0 0.21 0.19 0.12 0.07 0. 14 8
30 0.62 1. 00 1. 00 1. 00 0.91 1
60 0.31 0. 50 0.29 0.28 0.34 5
90 0.03 0. 00 0.02 0. 06 0.03 9
120 0. 00 0.01 0. 00 0. 00 0. 00 10
200 0.28 0. 26 0.17 0.18 0.22 7
400 0.52 0. 83 0. 44 0.43 0.55 3
600 0.46 0.53 0. 36 0. 37 0.43 4
800 0.32 0.39 0. 20 0.18 0.27 6
1 000 1. 00 0. 50 0.43 0. 44 0.58 2
EH weight 0.23 0. 24 0.27 0.26
52 /R Al R U Cllilkanova
0 0. 00 0.19 0.00 0. 00 0. 04 10
30 0.22 0.63 0.42 0.48 0. 44 4
60 0.21 0. 60 0. 30 0.23 0.33 7
90 0. 25 0. 47 1. 00 0.81 0.67 2
120 0. 47 0.62 0.38 0.19 0. 39 5
200 0.52 0.68 0.23 0.25 0.39 6
400 1. 00 1. 00 0.72 1. 00 0.92 1
600 0.11 0.28 0.18 0.20 0.19 8
800 0.29 0. 65 0.55 0.56 0.52 3
1 000 0.37 0. 00 0.17 0.16 0.17 9

W weight 0.20 0.22 0.28 0. 30
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SRS DU R 1 B O 22 sk Rk 91 %0 L I
BEAH X K 25 35 R X K 28 e A X R 2E 48 B0 AH X TR
JIHEEA] LIRS = i BE AR F - 1 E B H R A
FEbR

PR ESE 2 R0 N A BRI R — AR R
ARMEEA AR S e R bR v OB A A BN
AR T O AR 2F R B 5 A b T &
WA ST RO A5 R AE A —E 2 5L B
ia 248 b5 B 24 e K i UEA T B 2 0 2 T i 4
TR AR R S A b, 2 2 e 2 X A &
R PR L BR R T A UL TSR A B BT R PR R
HABEEE L, ARXE L RS a0 m e 4 4~ E
BEHURLE E AR bR AKX PEG 120 g/L HrE T Y
BAGPMEPEATZEA /3 Hr 0 455 BE R (0 D {E A
SR HEATHE T 0 o fe AR AR BEGR . S5 SRR L
A BT T A 25 R SR R D AR F 0 Gy, JF B 800
130 Gy By D fH 5 = 43 5 R 0. 87.,0. 805 Fig SC {8 fib
Fl 1 000 1 60 Gy B D& T 0 Gy; fli b 5 Fh 60,
90,120,200 1 400 Gy ¥ D {7 T 0 Gy. H
60 Gyfe MR D {H fix /& 24 1. 005 Sz 5 Fl 90 F
120 Gy#@ I D {EAKF 0 A1 30 Gy ) D fH ik
0. 91135 &P 60,30 Gy ) DR T 0 Gy, 43514
1.00.,0. 52 LR F R i BU Pl 2% 4 BRI &2 19 D (i
e T 0 Gy b3, Hovh 400 Gy 89 D fH i m M
0.92, R BHAC B | Big SCPE L 4 b L e 7 T 3 R 5
IR R BU o5 o 19 e A s R 4031 >4 8001 000,
60.30.60 F1400 Gy, HULT] UL, 45 b B 9 B 4 4 TR
FI) AN [R] 33 T A SRR IR AR B AN M G
A T RE B A R R DR AT OGO T X O TE N A RE
ik — 2 5T
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