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Effect of Salt Stress on the Germination Characters of Helianthus annuus Seed

NIU Dang-ping' ,CAO Zhen-zhao? , YAN Xue-chun'
(1. Suzhou Tourism and Finance Institute,Soochow,Jiangsu 21500032, Botanical Garden of Xinxiang City, Xinxiang , Henan 453000)

Abstract; Taking Helianthus annuus seeds as experimental materials, using the paper culture method, under light

incubator (2541)°C condition,the effects of 0,2,4,8,12 g/L 5 salt solution concentration gradient stress treatments on

the germination rate,germination potential , germination index were studied. The results showed that when salt solution at

2 g/L,seed germination rate was the highest, which showed adaptabity of Helianthus annuus seeds at this salt solution.

As the concentration of salt solution increased,compared with the contrast, germination potential and germination index of

all treatments showed clear downward trend. When salt solution at 12 g/L, the germination rate was the lowest,

germination quality was the poorest,the growth of seeds showed a bad state.

Key words: Helianthus annuus ;seed germination;salt tolerance
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Table 1 Changes of the rate of turned brown and death of

Festuca arundinacea under drought and heat stress

BT bREL B R FET-BREL pi A me: S

TR R
No. Matcrials No. of turned  Rate of turned  No. of death  Rate of death
brown/ brown/ % /#kR /%
1 “B29” 1 42. 86 5 35.71
2 “Bl166” 0 14. 29 2 14. 29
3 “B169” 2 85.71 10 71. 43
4 “D73” 0 7.14 1 7.14
5 “D76” 2 28. 57 2 14. 29
6 “D78” 3 28. 57 1 7.14
7 “F113” 0 0. 00 0 0. 00
8 “I12” 1 7.14 0 0. 00
9 “J168” 0 0. 00 0 0. 00
10 “J172” 2 21.43 1 7.14
11 “J174” 3 64. 29 6 42. 86
M1 “bER” 0 21.43 3 21.43
XtHE 2 “Fawn”s 2 71.43 8 57.14
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Table 2 Changes of the content of chlorophyll a,b and the total chlorophyll of Festuca arundinacea under drought and heat stress
o MR a TR MR b R =S 9ty
Materials Chlorophyll a content/mg + g—! Chlorophyll b content/mg « g~1 Total chlorophyll content/mg « g1
F 531 Drought IE% Normal F 24 Drought IE% Normal F 24 Drought IE % Normal
“B29” 0. 56740. 131BC 1. 93440. 068 1. 13740. 213BC 3.57840. 431 1. 704+0. 344AB 5.51240. 574
“Bl166” 0. 71740. 022C 1.571+£0. 131 1. 417+0. 336C 3.12840. 634 2.13440. 358B 4. 69940. 843
“B169” 0.368+0.126 A 1.9114+0. 223 0. 680+0. 228B 2.585+0. 213 1. 048+0. 354A 4. 49640. 632
“D73” 0. 69040. 031C 2.008=0. 086 1.197+0. 231C 2.713740. 653 1. 887+0. 262B 4.72140. 331
“D76” 0. 67440. 025C 1. 94240. 133 1. 292+0. 069C 2.76110. 784 1. 966+0. 094B 4.703+1.033
“D78” 0.97740. 118D 1. 973+0. 231 1.799+0. 151D 2. 750=40. 245 2. 77640. 269C 4.72340. 826
“F113” 0. 71340.012C 1. 546+0. 236 1. 418+0. 221C 3.21740. 853 2.13140. 766B 4.76340. 724
“I12” 0. 94340. 024D 1. 798=+0. 498 2.03240. 568D 3.680+0. 314 2.97540. 592CD 5.47840. 812
“J168” 0. 80140. 059C 1. 842+0. 233 1. 563=+0. 331C 2.84640. 452 2. 364=40. 39BC 4.68840. 322
“J172” 0. 70440. 031C 1. 540+0. 089 1. 523+0. 254C 3.583+0. 352 2.22740. 285B 5.12340. 998
“J174” 0. 395+0. 058 AB 1. 51340. 132 0. 64040. 133AB 3.58440. 531 1. 035+0. 191A 5.09740. 903
“ER” 0. 680+0. 135C 1.456+0. 112 1. 206+0. 452C 3.503+0. 643 1. 886+0. 587B 4.959+0. 76
“Fawn” 0. 258+0.098 A 2.00740. 225 0. 508+0. 233A 3.690+0. 341 0. 766+0. 331A 5.697+1. 011

A A F PR R B FoR JU i F 2257 B 35 (P<<0. 0D . T

Note: Means with different letters in the same column were significantly different at the 0. 01 level. The same below.
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“D76”.“D78” ,“J174”F1“Fawn”4 #} k4 b4, H A L) “Fawn”
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Table 3  Changes of free proline content and electrolyte leakage of
Festuca arundinacea under drought and heat stress
T AR i AT 3R
g Free proline content/mg + g—1 Relative conductivity/ %
Materials TEH EH TEH IEH
Drought Normal Drought Normal
“B29” 2.37840.122D 0. 14140. 068 67. 4+4.040C 1942. 256BC
“B166” 2.276=+0.016CD 0. 144=+0. 033 56. 8+5. 478B 16. 6+2. 260B
“B169” 3.155+0. 235E 0.13740.023  54.5426. 200AB  12.2742. 920A
“D73” 2.053+0. 029C 0. 14640. 036 46. 314. 666 A 12. 742. 024A
“D76” 1. 469+0. 025B 0. 14940. 045 71.2+2. 888C 15. 3+ 1. 444A
“D78” 1. 386+0. 108B 0. 13240. 035 71.3+3. 210C 18.4+1. 278B
“F113”  0.640+0.112A  0.19140. 023 52.942. 566 A 16. 840. 528B
“1112”  0.783+0.018AB 0. 16240. 068 54. 84+5. 130B 17.2+1. 760B
“J168” 0.55040.012A  0.148+0. 053 52.1+6.121A 21.94+1.530C
“1172” 1. 282+0. 095B 0. 17140. 089 64.8+4.125BC  25.8+1.187D
“J174” 2.57040.285D  0.135%40. 062 82.3+5.097DE  15. 8+2. 285AB
“Fgk”  2.25140.155D  0.15840. 042 72.7+6.060CD  23.142. 096CD
“Fawn” 3.02140.198 DE 0. 15940. 031 87.7+4.194E 18.9+2. 823B

2.4 HABIRHIZERIEN

HEEXT AR 5 MEFR (TR R 2 B SR b
FrR AR BRI R R M AR X D
R TGS HE. HP HERBE HERK a &
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O U R IR AR & 8 4 MBI B, %
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HHANERITA MERAE R LS MERRIIE R
#4354 :0. 1951.,0. 2508.,0. 2057 ,0. 2419.,0. 1065,
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A=[0.1951,0. 2508,0. 2057 ,0. 2419,0. 1065 ]

HATEEEBHE .

0. 3299,0. 4515,0. 1686,0. 4296,0. 4166 ,0. 6622,0. 4482,0. 6347 ,0. 5196,0. 4409,0. 1905,0. 4215,0. 0794
0. 5451,0. 7222,0. 2561,0. 5831,0. 6432,0. 9638,0. 7228,1. 1111,0. 8145,0. 7892,0. 2308,0. 5888,0. 1474
B=0. 4210,0. 6003,0. 1476,0. 4973,0. 5302,0. 8679,0. 5990,0. 9508,0. 6961,0. 6390,0. 1421,0. 4969,0. 0300
3.9216,3. 9811,3. 4687,4. 1110,4. 4515,4. 4999,4. 9347,4. 8514,4. 9872,4. 5605, 3. 8097,3. 9956, 3. 5468
3.1006,3. 8820,4. 0515,4. 6560,2. 8204,2. 8130,4. 1695,4. 0294 ,4. 2285,3. 2922,2. 0021,2. 7098, 1. 6041
C=AXB=[1.5665,1.7691,1. 3980, 1. 8226,1. 7289, 1. 9376,2. 0297, 2. 2008,2. 1056, 1. 8692,1. 2591,1. 5873,1. 0875],
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Evaluation of Drought and Heat Resistances for Festuca arundinacea New Strains

YANG Chun-yan,ZHANG Wen,ZHONG Li, WU Jia-hai
(Guizhou Institute of Prataculture,Dushan,Guizhou 558200)

Abstract: Taking 11 Festuca arundinacea varieties as test materials, in contrast of ‘Fawn’ (introduced variety) and
‘Shangnong’, the brown rate,death rate, content of total chlorophyll, chlorophyll a, chlorophyll b content, free proline
content and cell membrane permeability changes of physiological index of Festuca arundinacea under drought and heat
stresse were determinated and observed,evaluation of drought resistance of each variety were studied. The results showed
a significant difference between new stains to drought and heat tolerances were: ‘1112”7 > “J168” > ‘F113’ > ‘D78’ >
‘J172>>°D73’>“B166° > ‘D76’ > ‘Shangnong”’ > ‘B29’ >*‘B169’ > “J174” > ‘Fawn’. These results would give a valid
references for new variety breeding.

Key words: Festuca arundinacea ;new strains;drought and heat resistances
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