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FEE . BFSC T NaCl e RE N ( Cucurbita moschata Duch. ) ()R (C. maxima Duch. ) FIPG# 2 (C. pepo L. ) F¥
B %% 0 B A R R BE A Ca®* 1 GA, X NaCl 388 F i IR F R 3 AL, 45K, A 30 mmol - L~ NaCl &b
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Effects of NaCl stress, Ca>* and GA, on seed germination of three vegetables in Cucurbita L.
WANG Guang-yin' , HAN Shi-dong®, ZHAO Yi-peng' , ZHOU Xiu-mei', LI Xin-zheng' (1. He’ nan
Institute of Science and Technology, Xinxiang 453003, China; 2. Weifang Vocational College, Weifang
261041, China), J. Plant Resour. & Enwviron. 2005, 14(1): 26 -30

Abstract: The effect of NaCl stress on seed germination of Cucurbita moschata Duch. , C. maxima
Duch. , C. pepo L. and the effects of exogenous Ca’* and GA; on seed germination of C. moschata under
NaCl stress were studied. The results showed that the germination percentage of C. moschata seed under
30 mmol » L™ NaCl stress was higher than that of the control. When the concentration of NaCl was up to
100 mmol + L™! or 170 mmol + L™", the decline percentages of germination percentages of C. maxima
and C. pepo were negative, it indicated that the seed germination percentages of the three vegetables were
increase in some degree by stressing with lower concentration of NaCl. And NaCl stress at higher
concentration inhibited obviously the seed germination of these species. The order from high to low of the
tolerance to NaCl was C. pepo, C. moschata, C. maxima during germination period. Treating the seeds
of C. moschata with 5 —30 mmol + L™' CaCl, or adding exogenous Ca’* could improve the germination of
the seed stressed with 170 mmol «+ L' NaCl, but it could be inhibited by adding exogenous Ca’* at high
concentration ( =50 mmol - L ™' CaCl,). Dipping the C. moschaia seeds in the different concentrations
of GA, solutions could inhibite the germination of the seed stressed with 170 mmol * L' NaCl.
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i R4 5 T B AT SRR D . AR R, B R 3 T
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1.2.1 FRE& A NaCl 2622 %4 dy AP T K3 0 % o6
%% FEAFF4HETF 30.100,170.240.310
380 mmol - L™" NaCl % ¥ K ZE 187K (X 1) p R F
12 h(30C +1C) , KRG B FEFRIMK D KHF, G4
HESR 3K, BELE 50 W1, FEEHR 10 cm Fi5F
MAEA 1R R AR BB, 25 R
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B2 ERR AN AL IR B R 38 A RS SR L, I 5
G, BTG0C £ 1C) FMHTAHF. BRUWE.IL
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1.2.2 &N B FRFRGBRILEEE 4
JiPHE P 7 A 5 R RE T T 100,170 0 240
mmol - L™" NaCl % X ZE 17K (X HR) @ Fp 12 h
(30°C £ 1°C) , PHEFMA £ ZF, R M GHA M L
AR ER ISR, BAMES 3R, BEE S0
T '

1.2.3 R Ca'" s M T RAFLF I ¥ra
FH ARSI 2 MOrEE#EST. T LR T
Ay HIHE 5.10.20 .30 F150 mmol - L™ CaCl, & F&iB/K
(XTER) A 12 h(30C = 1°C) , A5 THFMA
BRI FEFRMA 4B F 170 mmol - L' NaCl %§

WORERE A, FE2: W EAR TR E TR0
(CK) .5.10.20,30 1 50 mmol + L™ CaCl, f§ 170
mmol + L' NaCl I8 Fh 12 h(30C £1C) , 4K
RS T RSN R 3, 35 97 ML b 8l A R A (R AL 22
WIBIE IR 4K
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(30C £1C) , RJ5 FHFR IR & ZF, B R ML P &
A F1 170 mmol - L™" NaCl ¥ 38 18 (I8 4K FE4D
HEE 3K, BEE NS0 KT,
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Table 1 Effect of NaCl stress on seed germination of Cucurbita
moschata * Jingou® !

RE %

NaCl - s N |
o omgen mopms wnms W
J&/mmol -+ L - I . Lateral
Germination ~ Germination Vigor
NaCl ercentage index index root
concentration ' 8 number
0(CK) 76.04 aAB 11.62 aA  148.18 aA  27.30 aA
30 83.34 aA 10.99 aA 71.91 bB  22.10 bA
100 75.00 abAB 9.26 aA 37.71 cC  13.61 cB
170 73.96 abAB 9.77 aA 22.80dD  7.80 dBC
240 61.46 bB 5.89 bB 3.87 eE 2.17 eC
310 41.67 cC 3.492cBC  0.20efE  0.08 eC
380 20.84 dD 1.48 dC 0.00 fE 0.00 eC

D REMAERNGFRERAE P=0.01 F1P=0.05 KV LK
28 B E M Different capital and small letters in the same
column indicate the significant difference at P =0.01 and P =0.05
levels respectively.
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FWFEE, 7E 30 ~ 170 mmol + L' NaCl 38 T, 5
R TR R TR BB S BERARE, M
F1¥8 BRI AR KB B E K T . ERT 240
mmol - L™" NaCl i@ T, B JNRR T 19 4 TUK ZF 4615
(B35 B T R, UL AR R vk B AL e B R T
BRI F BB % 24 NaCl ¥R 15 380 mmol - L7
i}, B TS TS BRAIAR B B X R 0, T3 51, &
A LB AW (30 mmol - L™") NaCl Jf3f 40 38 A
TE—E R FIRE AR F IR FR,

2.2 NaClppaxER. BHEEAMENHFLIFRN
EA1)

R BE NaCl rid b BE S g R L PU#5 7 F1 35N
MTFRFHEIHINE 2, B3R 2 AT, 7E 100 #1170
mmol - L' NaCl e, 75 #4725 R 50 Fh 1 B9 A 2F
BTN U, UL SR Tk B AL 8 T — e R
RETEHS E R FRFR, '

%2 NaCl pax gk SRAEHEHFLEFNHE

ARRIME NaCl i F , 5K S RA PG 3 2 19
REHBORNE N 2 BIR R i B
NaCl B FE RO , 2 2F 36 80T M Ais S U T FE
EAHE BN, fEF-—YREEER M AT R
TIRIFGH P 1 2 2538 BORIE S48 %00 Eh il AL BRI
BURRE AR, & IFHECT RS B TR
B BRI 2R AP E

R L T4 2B AR — BN AR SRR
NaCl ¥ B F 4 725 T 8 U 0 , NaCl W ARG , — 4%
BB TR A, ER—EEHRET, %
AR B R 8 B ARV 28 IO 3 4
LERETE TR E NaCl e T, o7 ATRER 3 2 A T8 &
Bt UM AR T B M KT , DL 2R T2E
o FE ER A T R S S AURR

B L AT I, BT 0 R BT R AR T
PEHI R, B NK ., BRES .

Table 2 Effect of NaCl stress on seed germination of Cucurbita moschata ‘ Jingou’ , C. maxima ‘Huangpi’ and C. pepo ‘ Zaogingyidai’ n

REETHR/ %

. -1
NaClL¥RBE/mmol - L™ 1y oo oercentage of

GBS

BB R/ %

Decline percentage of

AL T HEF %

Decline percentage of

EIIRB T R/ %

Decline percentage

Species NaCl concentration germination percentage germination index of vigor index lateral root number
PEHF C. pepo 100 -2.44 11.30d 33.55 ¢ 19.25
170 -3.49 19.97 cd 58.88 ¢ 35.84 e
240 1.25 44.70 a 89.83 a 69.18 be
B JX C. moschata 100 16.71 15.624d , 40.86 de 58.89d
170 23.61 27.47 be 75.21b 72.29 be
240 27.79 45.48 a 89.86 a 88.92 a
N C. maxima 100 -9.97 20.72 d 47.16 d 65.16 cd
) 170 - -10.02 32.16 b - 71.56 b 76.24 b
240 14.27 54.37 a 97.83 a 89.92 a

D FMBE R ((CK-T)/CK) x 100% , 3ot CK Ryit B (FABK ) iR FF4RAHE, T A RIREE NaCl AIBE R FRFE. BB RRER/N
B3 %0 P=0.05 K¥ L2228 E4  The numbers in this table got from the formula ([ (CK-T)/CK]) x100%. CK: The germination

value of the control ( distilled water) , T; The germination values of the treatments with different concentrations of NaCl. Different small letters in the

same column indicate the significant difference at the P =0.05 level.

2.3 5ME Ca®* 3¢ NaCl BhE TRMMFRFHF
)

F£ 170 mmol - L™ NaCl A6 T, & AWK E
CaClL, BRI B B R FP F IR F R R R R
FIFEHER T IR (GEIEK) (3R 3) , 24 CaCl, 0 10
mmol - L™"B, % & SE IS AR (H ik 5 o, BT — e
B Ca” " BA%H NaCl a8 F g NFhF HIR A fe it
VEF BN — BB F 2@ T NaCl X5 R T &
2R R

¥E 170 mmol - L™" NaCl ¥ ¥ 2> 3 & 0 ~ 50

mmol + L™ CaCl, , B JRFP F 9 £ T & R E L&
4, f1F 4 WL, 7E 170 mmol - L™"NaCl A F, B
LEFEAE PRI CaCl, ¥R EE MR T , B RN F /Y 4 T
KA B B T o ¥4 CaCl, YR BE X 320
mmol - L™'B}, & K HEhRE iR ; 2 CaCLIRE A
50 mmol « L™" B, £ & ZF 4 AR (B K T34 IR CRES 0
CaCl) ., FHAGIIMREBARAISIER Ca ", X NaCl iy
B TFHERFFREE R, BREINR G W
BHAEMHIER.
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#3 5ME Ca’* RFXS NaCl(170 mmol - L~ ) BHE FERHF &
FHRm

" Table 3
germination of Cucurbita moschata ‘ Jingou’
(170 mmol - L")V

Effect of dipping seed by exogenous Ca’* on seed
under NaCl stress

£5 GA,BH3f NaCl(170 mmol - L") BB FRIRH FREFH
®m"

Table 5 Effect of dipping seed by different concentrations of GA;
on seed germination of Cucurbita moschata ‘ Jingou’ under NaCl
stress (170 mmol - L")}

CaCl, ¥k i GA; % -_ IR 5%
R mwmon gopmm whmm  WRECR B s g vy WRIUR
f&/mmol - L - Lateral B /mg « L A Lateral
Germination  Germination Vigor Germination Germination Vigor
Conc. of . d a root Conc. of ercentase index index root
CaCl, percentage index index number GA, P & number
0(CK) 63.30 ¢ 7.24 ¢ 32.19 ¢ 26.47 a 0(CK) 83.30 a 7.24 a 38.40 a 18.84 a
5 76.63 abe 9.34 ab 66.76 b 28.82 a 30 76.67 ab 6.37 ab 30.37 b 14.07 ab
10 88.97 a 10.86 a 102.90 a 29.44 a 50 83.30 a 7.00 ab 32.77b 15.12 ab
20 78.87 ab 9.58 ab 64.01 b 28.57 a 70 76.17 ab 6.90 ab 33.95 ab 16.71 ab
30 77.73 abe 9.15 abe 63.10 b 26.18 a 100 76.63 ab 6.11 ab 22.!36 c 12.27 b
50 72.17 be 8.02 bc 51.02b 25.69 a 150 68.87 b 5.46 b 22.29 ¢ 12.24 b

D ORFERHRE P=0.05 KF LWEFHER The different
letters in the same column indicate the significant difference at P =

0.05 level.

%4 5MF Ca’* 3¢ NaCl(170 mmol - L") B8 TR F R FM
#m"

Table 4 Effect of adding different concentrations of exogenous
Ca’* on seed germination of Cucurbita moschata * Jingou® under
NaCl stress (170 mmol - L1}

CaCli . - IR % %
B mmwe mwmew woomm WRECR
F¥/mmol + L S e . Lateral
C of Germination ~ Germination Vigor oot
E‘:El percentage index index number
2
0(CK) 67.47 ab 6.00 ab 13.42 ¢ 12.42 be
5 67.77 ab 6.77 ab 24.35b 22.33 a
10 76.63 a 7.67 a 31.55 a 20.59 a
20 77.77 a 7.92 a 33.25 a 23.79 a
30 77.77 a 6.90 ab 20.37b 15.89 b
50 59.97b 5.15b 8.13d 9.7 ¢

D REIFHERIEP=0.05 KFEFHBEMNESR The different

letters in the same column indicate the significant difference at P =
0.05 level.

2.4 GA,®E#xt NaCl BB TR F FEFHIEIE

J10 ~150 mg - L™' GA,JBFh)5 , 7€ NaCl ppi8 F
MNFFI AR FRIMERLE S, RS TR,
5%t B (ZE187K) M LG, GA, B FP b B A B IR T, 7
170 mmol + L™ NaCl 4b 38 T 9 & e 50 1% 85
AR — FAMARBEE T B, B S CGAER
FE, STEVERE R EE . HILRA,GA R
FrALFERT 170 mmol - L' NaCl 88 TR JNFF 19
REFMBER,

3 ANEAit i

IR BE B NaCl B 4 T % SRR - 5 35 1
8 0% 5% - G 7 BE NaCLSE 4 F N RD F R 35 10 B

D RRAZE#EREP=0.05 KELRBEMELRE The differem
letters in the same column indicate the significant difference at P =

0.05 level.

WALE; BE NaCLIRENF &, M TRFER. K
ZERRE A SR AR — R AAR BOZ WK% s = ok
& NaCl 8~ , B JNFPF 1 & 0 K 28 b8 B K
&, NaCl Kb FR G EIH TR MBI FH R X HATA
FIF/ANGE U kA RS et b
(Salicomia europaea L. )"'®7 M BT 190 A g By ok
ISR REA —B, BKE NaCl 2T FEIEH

W%T%Hﬁlﬁ)ﬁﬂ@x%@,@ﬁ?ﬁﬂﬂ}ﬁniﬁ T ZE
TREHZFEL ;Na" 1 G FEARANKERR,
FEAR T K.Ca S0EME &, BRXEITR I 76k,
AP ES TR, 51 & — RIMRIEEL . mesh,
B 2, 2 KRR, #7425 (k) K
KM, 3 HCAH B N K 3 5 Bk, M gl 2R (IR ) B9 A
Al

£ 100 1170 mmol + L™ KM B NaCl i
T, ESHT AN TR R FR T RERANAE; M
30 mmol - L™" NaCl fiHa F , B /RFFF R R H Tt
AR Rk S b BT — e R R T
A HERME AR FRRFE, CHNHFRGSGR
R, RS X" MmN g
( Onobrychis viciaefolia L. )'"® EH3E ( Beta vulgaris L.
var. saccharifera Alef. ) 120) S bbb T R A AT AR
FB XFPIR AT SRR F AR BT R L,

AJRER M E W TTHLE T (Na ™ ) M IFIR SR — 2 19
%ﬁ?ﬁf’ﬁmm L

FEARFHREE NaCl 38 T, B PO 5 F 8K
PR SRR 80T S R B IR AR — MR E =
BRI RIS, BE 258 v B a4, J ke
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PR, fER—MRE A AT, F R T
e e I 22 B U I R SR 7, R AR T
B % I R A6 7 o0 PE A T B, BRI, R B
o

£ 170 mmol - L 'NaClfh8aF, 5 ~30
mmol + L™" CaCl, BFh4h 38 , 3 7 JRFD T 5 24 fR o
VEFR , dL B AR R A1 I Ca® " BRIV RETE—
FF b 2B NaCl Jii61 % 5 JIRD T~ 52 25 B 10 o6 4
I #£170 mmol - L 'NaClfpsa F,®imM7Y5 ~30
mmol - L™ SN Ca®* , [l BE Xt 5 JNFH 7 5 2 th A 42
HEAE L, H Wk B AN TR Ca®* ( =50 mmol - L™
CaCl, ) St AN TR A B ERT. Ca® BRFIEl
R EEIE SR T AT B R 2, B E X4
1 B BSR4 R F BT B SR 945 SR U SR
/], BLR [R50 % TR T 4 25 W 58 55 72 B R
R7T, ARE Cal* A BERS T AT B T K A
2 b Nat FUE 128 o-TEM RIS 1, AT R
LB R T R P PR . BTATE B K KRS
AR I — e BEIT 45 R W], SN Ca® " BEFE NaCl
M T ERM TR o SE M EE T, WA B
NaCl it T K Fh 731 % 030 h) , FE 4R B R T &
&0 ca’ E R 54 R E K Na/Ca LA
3, Na/Ca A&, B Ca®* ¥R BE B B, W A
Ca®* B E T — L B KRR At EY .

— R CAEE IR TR R PR EEEA,
SN GA, AR TF-RE(L# R0 T8 K, 4% NaCl it
A EIE DY . AR R CA, B Fiik
PPN T, 7E 170 mmol - L™' NaCl Brit T, Xt ¥
FRIRBMAM . X EIANRERA—B,
AR RAEY A2 5, E LB AR FN,
HJE R A
5% Tk
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