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Table 1 The Effect of different NaCl stress on

germination energy of 19 Chinese cabbage cultivars

Ly NaCl ¥ NaCl concentrations/mmol » L1
Cultivars 0(CK) 40 80 120 160 200
“RIRFER 92.833a 93.167a  89.167b  83.833c  73.667d  46.333e
“HAE” 91.333a 91.667a 91.333a  90.000b  89.667b  88.000c
“RAE—5” 08.333a  96.000b  90.000c  86.667d  78.333e  69.333f
“FI45”  93.000a 93.333a  91.333b  90.000b  87.000c  83.667d

“RIEHMFE”  86.000a  85.667a  82.000b  78.333c  79.333c  74.000d
“HEHFE”  89.333a 86.000b 88.000ab 82.667c  68.000d  55.000e
“RBONE”  91.667a  93.000a  85.667b  86.000b  79.000c  66.000d
“ 5B 84.667b  89.333a 83.333b  77.333c  70.667d  54.000e
“HMmAIL”  99.667a  98.000a  99.000a  77.667b  63.333c  35.667d

“HER 16”7 98.000ab  99.667a  97.667b  97.333b  91.333c  80.333d
“HL#k 605”7 97.000a  96.333a  92.000b  87.000c  64.667d  31.667e
“Hit F1” 100.000a  98.000a  94.667b  92.000c  86.667d  70.667¢

“HEHFMEK”  91.000a 90.667a 85.667b  82.000c 8l.667c  65.333d
“pu A g 97.000a  94.667b  94.333b  92.333b  78.333c  49.000d
“EFKFFAIR”  89.000a 82.667b  77.000c  71.000d  70.000d  66.667e
“RAFH3E”  75.667b  82.333a  70.333c  64.333d  45.333e  26.000f
“PAEFAISR”  94.333a  94.000a  94.000a  93.333a  91.000b  77.000c
“BEFHIR”  87.000a  71.667b  59.000c  54.000d  46.000e  38.000f
“PIXMHE4 A" 89.333a 76.000b  69.000c  49.000d  32.000e  21.000f

L ARE/NGFEARFE 0.05 KETFERBE, TR
Note: Different lowercase letters mean srgnificant difference at 0. 05 level, the same

below.
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Table 2 The effect of different NaCl stress on
germination rate of 19 Chinese cabbage cultivars %
R NaCl ¥ NaCl concentrations/mmol » L1
Cultivars 0(CK) 40 80 120 160 200
“RIRH” 94.333a  94.833a 91.000ab  88.000b  81.000c  57.667d
“hAME” 91.333a 92.333a  91.667a  90.000b  90.000b  88.333c
“RAE—5” 08.667a  98.000a  94.000b  89.667c  82.000d  77.333e
“H 457  94.667ab 95.333a 93.667b  93.667a  89.333c  86.667d

“YUREHMTE”  91.333a  91.667a 87.333b  83.333c  85.000bc  81. 000cd
“HEHFE” 91.667a 92.333a  92.333a  89.667b  80.333c  64.667d
“CRISE”
“¥55”
“BUMAMAJIL”  100.000a  99.000a  99.333a  94.667b  78.667c  58.333d

“HEEE 167

92.333b  95.667a  90.667c  90.667c  85.667d  75.000e

88.667b  92.000a  86.000c  83.333d 81.333d  76.667e

98.333a  100.000a 99.333a  98.667a  94.333b  88.333c

“Bid 605”  97.333a  97.333a  95.000b  95.333b  89.333c  58.333d
“EHHL F1”  100.000a 99.333a 98.667ab 97.333b  92.667c  80.667d
“HEEBHEMEK”  94.000a 92.667ab 90.000b  93.333a  90.667b  87.000c
“mu A g 97.000a  95.000ab 94.000b  96.000a  82.333c  55.333d
“EKEFAEH”  95.333a  89.333b  85.667c  79.333d  74.667¢  68.333f

“RAFF3E”  82.667a 82.333a  79.667b  77.667b  64.667c  48.333d
“HABTFRIE”  97.667a  95.333b  95.000b 95.667ab 93.667bc  86.000d
“HIFRHR”  91.333a  78.000b  68.000c  66.667c  62.000d  44. 667

“BIXMEES A 92.000a  85.333b  77.333¢c  53.333d  39.333e  24.000f

2.2 N[FI¥EBE NaCl e % 351 4h i A K B m

HI1Z 3 AT, 7E 40 mM B8, Ko E 3 i A |
JUR A1 BE B S v T 0 R i B B R BE F) NaCL Jih i %6f
M u kA RIEAE . BEE NaCl ¥R TR, 4 b
JRA B B . M T T R

1% 4 AT 7E 40 mM B8 T, Ko E 3 b 3
AR B B0 1o 0 B, U B R ok B2 ) NaCL it o ol
FHERRHEM. BE NaCl W E T, 401 2R
KERBERZH TR,
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Table 3 The effect of different NaCl stress on i*ﬁﬁii@ j]l] 57|‘ , ﬁ\:é&{ 17 /l\ EI %@] _ﬁ}l‘ EE*E{—'E% %5‘5 E
plant height of 19 Chinese cabbage cultivars cm %l@%ﬁf?l}%%% .
R NaCl ¥ & NaCl concentrations/mmol « L~1 g& 5 ;F Iﬂmg NaCl %iﬂxﬂ-
Cultivars 0(CK) 40 80 120 160 200
“EEFIM”  L721b 25232 1.420c  0.878d  0.663¢  0.59le 19 M EREREERNZIN
“HAE” 2.426a  2.386a  2.238a  1.326b  0.918c  0.908c Table 5 The effect of different NaCl stress on
“RAE—E” 2.442b  3.186a  1.962c  1.394d  1.334d  0.884e fresh weight per plant of 19 Chinese cabbage mg
“FJe4B”  1.728b  2.351a  1.609b  1.326c  0.892d  O0.563e T NaClL ¥ NaCl concentrations mmol « L1
“REEHMFE”  2.552b  3.024a  2.116c  1.602d  1.264e  1.074f Cultivars 0(CK) 40 0 120 160 200
“HEHF-H” 1812a 1.192b  0.904c  0.740d  0.662e  0.356{ “FIRFR” 44.158d  82.467a 82.563a  77.803b  59.692c  19.0lle
“RBONE” 1.726b 2.224a 1.738b  1.176c  0.808d  0.622e “FAM”  20.889¢ 34.077b 32.765c 35.857a 26.154d  18.751f
“¥i 55”7 1.602b  2.622a  1.224c  0.894d  0.798e  0.543f “RAE—E”  36.023¢ 64.007a 61.212b 53.421c 41.222d  31.333f
“BUHMAIL”  1.754b 25042 1L.715b  1.468c  1.113d  0.68le “Fe 4 B”  53.143d 101.769b 108.214a 83.214c 52.929d  32. 25e
“HEE 167 1.445b  1.863a  1.678c  1.472d  1.254e  0.915{ CURFEFMTT”  28.944f  47.438a  38.506b  35.688c  32.529d  30.012
“Pigh 605"  2.633a  2.534a  2.003b  1.345c  0.843d  0.569 “HEHTB”  21.474d  22.770c  30.667a  27.563b  23.503c 1l 624e
“H#LF1”  3.452a  3.406a  3.056b  2.034c  0.976d  0.86le “EBOSE”  41.938f  79.205c  98.21da  83.267b  65.333d  57.506e
“BEFMHK”  2.008b  2.452a  1.728c  1.049d  0.682e  0.461f “$ 548”7  43.588d  96.111a  86.251b  62.875c  62.154c  20.578e
“mAfg”  2.182b  2.494a  1.945c  0.886d  0.708e  0.489f “HoMmAIL”  21.471d  34.444a  20.880b  24.923c  20.538e  13.714f
“RFKHHEH”  2.654b  3.846a  2.774b  1.244c  1.098d  0.763e “fiigs 16”7 30.625d  67.733b  77.154a  37.313c  24.478¢  15.163f
“REEEZE”  2.56lc 2.98b  3.230a  1.906d  1.175e  0.88lf “Hifh 605"  37.245d 75.833a  65.231b  49.556c  38.567d  16. 289
“MEHFMR”  2.583b  3.622a  2.056c  1.407d  1.007e  0.690f “Hi F1” 39.156d  82.667a 70.125b  46.214c  37.093e  4.869f
“RUEHMHRK”  0.718a  0.696a  0.658b  0.60lc  0.542d  0.661b “HEEMER”  26.467d  62.267a 50.286b 42.167c  31.556e  20.217f
“PEMIE A" 0.742a 0.748a 0.738a 0.658b  0.574c  0.508d “QUAM”  25.563d 49.938a 37.643b 36.857b  28.667c  13.223¢
x4 AER B NaCl g xd “EKFWH”  44.253¢  108.647a 94.813b  61.867b  59.545d  39.103f
“RAFEZE”  43.256e  104.833a 100.608b  79.778c  50.254d  34.502f
19 FRERERKHIRM “HHHEFREH”  46.710e  104.205a 88.436b  83.875c  61.333d  37.105f
Table 4 The effect of different NaCl stress on “BIEHAEFE”  28.032d  45.027b  48.56a  31.733¢  31.633c  31.108c
main root length of 19 Chinese cabbage cultivars cm “RBLMEEA IR 28.233d  37.727b  39.113a  35.093c  25.073e  22. 896f
F A NaCl ¥& B NaCl concentrations/mmol + L~1 ﬁ 6 ;Flﬁ_lﬂﬁfg NaCl Hm‘iﬂxﬂ.
Cultivars 0(CK) 40 80 120 160 200 19 W E %ﬁﬁim%ﬂrﬂ
“EFIM”  5.362d  6.224c  7.265b  9.30la  5.256d  0.525e
“EA®”  0.342b  9.626b 10.180a  7.036c  4.663d 1 136e Table 6 The effect of different NaCl stress on
“R B 9.804a  9.074b  8794b  7.384c  3.192d 1. 29%¢ root weight per plant of 19 Chinese cabbage cultivars mg
“HF4 57 10.954c  12.182a 12.018a 11.538b  4.842d 1. 105e R NaCl ¥ B NaCl concentrations/mmol + L™1
COREESFMTEF” 9.236c 10.122a 9.980b  9.314c  3.824d  1.476e Cultivars 0(CK) 40 80 120 160 200
“HREHFE”  7.462a  7.209a  5.106b  4.346c  1.265d  0.557e “RIKFM”  12.632c  22.143a  13.125b  6.614d  3.333e  3.021f
“RENE” 7.609b  7.376b  11.174a 11.658a  5.603c 1.514d “HAR” 3.778  3.923b  5.059a  3.786c  3.231d  2.253e
“3 5B 5.705a  2.896c  3.598b  3.872b  2.726c  0.871d “RAE—B”  10.053c 15.611a 13.408b  8.211d  6.167e  4.409f
“RrMm&IL”  10.062a  9.046b  8.922b  8.068c  4.706d  1.636e “FAL4B”  20.506a 17.615b 17.714b  9.929c  5.923d 2. 333¢
“ER 167 9.628c  12.457a 10.779b  6.756d  5.635¢  2.487f “URZEFINT”  12.167a  12.375a  11.253b  5.938b  5.294c  2.001d
“Hi# 6057  8.183b  10.472a  10.974a  6.292c  1.325d 0. 764e “HEF B 4.263a  7.222b  9.802c  8.108d  2.10de  1.037e
“HHi F1” 9.666b  8.034c  11.965a  8.308c  2.412d  1.084e “EBONE”  21.253b  26.933a  10.143¢  8.107d  4.417¢  2.069f
“HWFHK”  7.162b  0.516a  7.464b  6.461c  3.004d  1.362e “¥ 587  11.118b 14.113a  10.716c  8.509d  4.786e  1.463f
“mg A 187 11.318a 10.488b  9.256c  5.688d  2.985e  0.997f “BeMMmA&JIL”  8.353b  9.056a  8.753a  7.385c  3.769d  2.429
“EFKFMHE”  9.0906a  7.614b  6.354c  6.029d  3.36de  0.926f “HERE 167 4.938c  11.933a  9.769b  3.014d  2.006e  0.955f
“RAFEZE”  13.243a  12.576b  11.64dc  8.416d  3.503¢  1.622f “HE# 6057  6.438c  10.611a  8.539b  5.778d  3.43le  1.526f
“HHEFH”  10.734b  14.544a  9.794c  7.987d  5.49le  1.335f “HHi F1” 6.754c  10.412a  7.625b  4.286d  3.125¢  1.541f
“BEHFMIK”  5.695a  2.384b  1.615¢  1.56lc  0.589d  0.318e “HEEHEMR”  3.133c  6.867a  4.214b  3.083c  0.889d  0.43le
“PMEAAE” 6.557a  5.074b  3.104c  1.282d  0.543¢  0.311f “pu A g 6.813b  7.625a  5.571c  3.571d  0.667¢  0.156f
R . “EKFWHR”  7.375d  14.529a  11.751b  8.667c  3.455¢  2.014f
WEER 5 AT, 7E 0~120 mM 8T, Br 5 “RIFEZE” 9.083c  12.531a  11.467b  9.222c  4.375d  1.036e
e B B S TR HEX N R ETER A, “WHHFREH”  10.153c  13.867a 12.016b 11.813b  6.333d 2. 059
NaCl s Xt 4h g Firah A Y& A RHEEM. BEE NaCl “OEFER”  9.543a  7.553b  6.774c  3.197d  L.738  1.092f
VR REROTE S, S bR B R L PR TR CBLMEEA I 7.057b  8.993a  5.04lc  2.967d  L.6de  1.494f
13 6 AIA1,7E 40 mM BMA R, B H3ESM IR 3 FHigSIThe
fief 55 B 3 i TN IR VR AR AR VR BE Y T P, NaCl Jifp 3 X IR 45 R R ZE A RIVER B NaCl 8 464 F R
W ERAEMEARHAEN. bEE NaCl IR EMFA R B [F) 1 3% & FF X5 NaCl Jilr 38 i OB A [R5 78 K IR ok B
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X A AR BEAE A . BEE NaCl b % B H 75
D ERKE R B EZH TGS N R & A
WREFEARE 78 0~120 mM AT, A B 3 F EIR
et T FH 0 T B T ZE 40 mM A T, BTA 3R
b AR 6 B B R T IR DRI E — e VR VS I,
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Effect of NaCl Stress on the Seed Germination and Seedling Growth of
Chinese Cabbage Cultivars

YANG Fei,GUO Hai-bo, WU Ju, YAN Zhong-qi
(Zhoushan Academy of Agricultural Sciences,Zhoushan,Zhejiang 316000)

Abstract: Taking 13 non-heading Chinese cabbage and 6 Chinese cabbage cultivars seeds as materials, the effects of

different concentrations of NaCl stress on the seed germination and seedling growth were studied. The results showed

that the stress under low NaCl concentrations on seed germination and seedling growth had certain promotion,with the

increase of NaCl concentration, the seed germination rate, germination energy,and seedling growth decreased inversely,

and the germination time would be delayed.

Key words: NaCl stress;Chinese cabbage;seed germination;seedling growth;salt tolerance
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