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FHFR 1 A%, B NaCl ¥R BE /) FHi, 5 N ESE m i
Fh ¥ A 0 AR T B 35, 4% b AP % NaCl e 1)
Wl N FFFE— E F) 22 5, I HAR MR BE NaCl i 38 %54~ 51
P R IER BA IR HAER . R Z NaCl 8 1)
FEMREE /N, A M 7 B R 3 4E NaCl ¥ B
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TR BR 55 AR ab A Fh - R 2 P 5532 31 NaCl i
PP, BEE NaCl ¥ BE s 1 128 #i A, 5351 78 NaCl
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Table 1 Effects of NaCl stress on seed germination of celery

NaCLWRBE  RE®E  REH  RFEE EAEK

it
" Concentration of Germination Germination Germination ~ Vital
Varieties
NaCl/mmol « L—1  rate/%  energy/ % index index
0 84. 10a 74. 38a 12. 36a 30. 52a
. 30 84. 09a 75.12a 12. 00a 25. 54b
“E‘\##%”
60 84. 30a 67. 88a 11.25b  17.93c
¢ Jingqinyihao’
90 82. 82a 66. 71a 11. 15b 11.71d
120 75. 88a 46. 79b 10. 03¢ 4. 6le
0 83. 75a 80. 78a 15. 34a 31.23b
P 30 88. 44a 84.99a 14.76b  44.10a
ﬁﬁ”
60 90. 38a 86.07a 14.46b  33.66b
‘Boke’
90 88. 54a 82. 28a 13. 70¢ 25. 38bc
120 87. 00a 77.08a 12.50d  18.62c
0 88. 82a 79. 53a 12.78a  33.83a
) 30 86. 51a 72. 99ab 12.28a  34.06a
g E”
60 85. 53a 65. 96bc 11. 56b 21.07b
¢Jiazhouwang’
90 85. 39a 60. 18cd 11. 05b 19. 90b
120 77. 88b 53. 28d 11.01b  11.09¢c
0 87. 42a 86. 12ab 14.97a  44.25a
« 30 88. 84a 86. 92ab 7.50b 22. 45bc
H A /N
60 91. 46a 89. 64a 12. 24ab  29. 46ab
¢ Ribenxiaoxiangqin’
90 86. 74a 84.92b 10. 96ab 6. 03¢
120 88. 85a 87. 52ab 11.96ab  2.39c
0 87.17a 82.41a 14.64a  29.78ab
wg 30 85. 54ab 81. 34a 14.18ab  33.05a
60 80. 48¢ 74.21b 13.82b  30. 33ab
¢ Xiaqin’
90 82. 08bc 73. 86b 12.59¢  21.35bc
120 79. 46¢ 67. 44c 12.04d  15.59¢

i FBERRRA/NE FREFERLE 0.05 K P LR BEW, TH.
Note:Data followed by different small letters in the same column are significantly

different (LSD) at 0. 05 level and the same below.

W 120.120,90.30.120 mmol/L 1 Z4EF 5% B8 ; 75 51
EHUEARBE NaCl ¥ B 7+ 5 i B AR, 1“1 5 M “ B
HIFhF15 J PR BRI e Tt Ja AR i R 35
2.2 NaCl e % Fr3e 4l A K f 52

f 2 2 W] A1, NaCl B8 X 738 4 v A K R BN K
W NaCl X H AR HEEH , Bk E NaCl B4 MH1E
M, H&MFRIGEE—ENZER., Bha TRERSE
VR, PR AR A B B B ) — AR K AR IR P AR
K FfE NaCl ¥ BE 19 75 R I Se T+ Ja B AR A a5
R —S" MR K FEE NaCl ¥ JF 7t 5 % % %
fi% » 7€ NaCl ¥}y 60 mmol/L i {5 2K T X 1R BR“ B
FEVSE R IR 7E NaCl ¥ B 30~120 mmol/L i i
FxHE, HE S AR A E R R4 K B E NaCl ¥ B 7t
R RN B G REIRR S 6 T EREE NaCl
VR R TR R ST 5 S B A s g i s i
HAE NaCl ¥ & 30~120 mmol/L A 3 & F % 18, & BH
NaCl 38 o] LA #E H T A8

% 2 NaCl BB 3 A 4h i & KB R

Table 2 Effects of NaCl stress on seedling growth of celery

NaCl ¥ & R FHREK  HbkEEE  AKTE
iyl Concentration ~ Root Hypocotyl Fresh weight Dry weight
Varieties of NaCl length length per plant per plant
/mmol « L—1 /mm /mm /mg /mg
0 24.73a 28. 20a 5. 14a 0. 33ab
— N 30 21. 29a 29. 67a 6. 25a 0.42a
HF—5
60 15. 92b 23.15ab 5. 32a 0. 36ab
¢ Jingqinyihao’
90 10. 51c 18. 24bc 3.58b 0. 28bc
120 4. 60d 12. 40c¢ 3.24b 0.21c
0 20. 40bc 14. 74b 3. 89b 0. 28¢c
30 29. 89a 13. 44c 5.50a 0.51a
“‘Iﬁﬁ”
60 23. 27ab 15. 48a 5. 62a 0. 43ab
‘Boke’
90 20. 20bc 13. 05¢ 5.33a 0. 39b
120 11.07¢ 10. 89d 3.53b 0. 35bc
0 26.47a 17. 96b 5.73b 0. 39ab
30 27. 66a 19. 98a 7.56a 0.51a
“Inm E”
60 18. 19b 14.52¢ 5.61b 0. 52a
¢Jiazhouwang’
90 17. 98b 15.05¢ 5.52b 0. 40ab
120 10. 11c 11.99d 4. 00c 0. 33b
0 29. 56a 18.61a 3.84b 0. 22b
« 30 29. 75a 19. 33a 5. 24a 0. 35a
H A /N
60 23.70b 21.0la 5.18a 0. 34a
¢ Ribenxiaoxiangqin’
90 5.50c 10. 90b 2.97b 0. 23b
120 2.00c 0. 00c 1. 20c 0. 09¢
0 20. 31ab 10. 61c 4.41c 0. 25b
30 23.32a 13. 69a 6. 74a 0. 33ab
“E#"
60 22.03a 14. 52a 5. 46b 0. 38a
¢ Xiaqin’
90 16.99ab  13.21ab 5. 94ab 0. 36ab
120 12. 98b 11. 65b 4. 15¢ 0. 24b

2.3 IR E A LA

AEXT R R BT R WO 3R 4% 38 b 1 B e A2
JE AR b AR AR, VLB 32 #1352 2] NaCl B8 /4
SRR W PR F P R A gh i AE KRR, hR 3
A AT, NaCl il T, £ F8 AR AR X 2h 3 R R B A Rk 22

21

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn

< IREHR -

wF @ ¥ 201305):20~23

S, HP AR 4R B BE T EE N bl S URR,
TR R E T R R RS RRECONIUR.
T FIFEFRXT TER 38 B 277 16 22 52 T 258 4B
RN 38 3 R VRN & B AR T SRk “RUF— 57
RTINS HA/NEFE” B F77E 120 mmol/L

NaCl fifr 38 T B9 25 & A XF 3R % R 4 5 o 45.17%.
14. 46 %.33. 38%,42.52%,16. 08% , 5 >3 & Fp o
“HETE AR T ER TR L N 7R R R S, CRU
— 57 “HA/NEFETH TR M55 , He b T8 5T i i b M
R, R R .

*3 NaCl B8 T A REfFEIERNEX R ER
Table 3 The comprehensive salt damage rate of celery seed under NaCl stress
NaCl ¥ HAR/ AR
i ] _ R REH REEM FEMK  ORK P : ,
Varieties Coneentration of NeCl Germination ~ Germination ~ Germination AN Hypocotyl Root Fresh T Comprehensive salt
/mmol « L—1 Vital index Dry weight  damage rate/ %
rate energy index lengths length weight
30 0.01 —0. 99 2.91 16. 32 —5.21 13.91 —21. 60 —27.27 —2.74
“HH—5” 60 —0.24 8.74 8.98 41. 25 17.91 35. 62 —3.50 —9.09 12. 46
¢Jingqinyihao’ 90 1. 52 10. 31 9.79 61. 63 35.32 57.50 30. 35 15.15 27.70
120 9.77 37.09 18. 85 84. 90 56.03 81. 40 36. 96 36. 36 45.17
30 —5. 60 —5.21 3.78 —41.21 8.82 —46.52 —41. 39 —82. 14 —26.18
“Hl T 60 —7.92 —6.55 5.72 —7.78 —5.02 —14.07 —44. 47 —53.57 —16.71
‘Boke’ 90 —5.72 —1.86 10. 69 18.73 11. 47 0.98 —37.02 —39. 29 —5.25
120 —3.88 4.58 18.51 40. 38 26.12 45.74 9.25 —25. 00 14. 46
30 2. 60 8.22 3.91 —0. 68 —11. 25 —4.50 —31. 94 —30.77 —8.05
“ImME” 60 3.70 17. 06 9. 55 37.72 19.15 31.28 2.09 —33.33 10. 90
¢ Jiazhouwang’ 90 3. 86 24. 33 13.54 41.18 16. 20 32.07 3.66 —2.56 16.54
120 12. 32 33.01 13. 85 67. 22 33.24 61. 81 30.19 15. 38 33.38
30 —1.59 —0.93 49. 90 49, 27 —3.87 —0. 64 —36. 46 —59. 09 —0.43
“HANE 60 —4.52 —4.09 18. 24 33.42 —12.90 19. 82 —34. 90 —54.55 —4.93
¢ Ribenxiaoxiangqin’ 90 0.76 1. 39 26.79 86. 37 41. 43 81. 39 22. 66 —4.55 32.03
120 —1.60 —1.63 20. 11 94. 60 100. 00 93.23 68.75 59.09 42.52
30 1.87 1. 30 3. 14 —10. 98 —29. 03 —14.82 —52. 83 —32.00 —16. 67
“HIE” 60 7.67 9. 95 5. 60 —1.85 —36. 85 —8.47 —23.81 —52.00 —12.47
¢ Xiaqin’ 90 5. 84 10. 37 14. 00 28. 31 —24.51 16. 35 —34. 69 —44. 00 —3.54
120 8. 84 18.17 17.76 47. 65 —9. 80 36. 09 5.90 4.00 16. 08

3 itit 54t
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Effects of NaCl Stress on Seeds Germination and Seedling Growth of Celery Varieties

CAO Ling,LIU Xi-jing,LI Nan-xi,LI Ying-ying, WANG Qian
(Beijing Key Laboratory of Growth and Developmental Regulation for Protected Vegetable Crops,College of Agronomy and Biotechnology,
China Agricultural University,Beijing 100193)

Abstract: Taking ‘Jingqginyihao’ , ‘Boke”’ , ¢ Jiazhouwang’ , ¢ Ribenxiaoxiangqin’ , ¢ Xiaqin’ five celery varieties as materials,
the effects of NaCl stress(0,30,60,90,120 mmol/L NaCl) on germination and seedling growth stage were studied. The
results showed that the seed germination and seedling growth were inhabited, promoted/inhabited as the salt
concentration increased. Moreover, NaCl stress (30 mmol/L) had beneficial effect on germination and seedling growth.
The response of index exhibited significant differences on relative salt damage rate. The most sensitive index were vigor
index (VI),radical length (RL),hypocotyl length (HL) ,fresh weight (FW) and dry weight (DW) and the least sensitive
index were seed germination percentage (GP), germination energy (GE) and germination index (GI). According to the
comprehensive salt damage rate, ‘Boke” and ‘Xiaqin” were the most resistant,and ‘Jingqginyihao’ and °Xiaoxiangqin’
were the most sensitive varieties at germination stage and early seedling growth.

Key words: salt stress;salt tolerance;celery;seed germination;seedling growth
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