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Abstract:[Objective|To clarify the effects of different concentrations of mixed salt stress on the germination of seeds of Impatientis balsamina 1. and the
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tolerance of seeds to salt stress in germination stage.|Methods|Impatientis balsamina 1. were treated with different concentrations of mixed salt, four
groups were respectively allocated, including control group(0%), mild group(0.3%), moderate group(0.6%) and severe group(0.9%) according to the
mixture ratio NaCl:Na,SO4+NaHCO;=1:1:1. Hydroponic method was used to determine the germination rate, germination potential, germination index and
other plant germination coefficient indexes; determine water content, total bud length and peroxidase(POD) activity, superoxide dismutase(SOD) activity,
malondialdehyde(MDA) content, soluble sugar content, soluble protein content and other plant physiological activity indexes.|[Results]Under different
mixed salt concentration stress, the germination of Impatientis balsamina L. was inhibited to varying degrees. The germination rate, germination
potential, germination index and water content of the tested Impatientis balsamina L. decreased significantly with the increase of salt concentration(P<
0.05, P<0.01), and the total bud length was inhibited(P<0.01); the POD activity, SOD activity and superoxide anion production rate increased with the
increase of concentration during germination(P<0.05, P<0.01). The content of soluble protein and soluble sugar decreased with the increase of salt
concentration, the difference in the content of soluble protein was statistically significant(P<0.01). Simple correlation analysis showed that salt concentration
was negatively correlated with water content(r=-0.9660, P<0.05), and positively correlated with SOD activity and superoxide anion production rate(r=
0.9735,r=0.9806, P<0.05).[Conclusion] Mixed salt stress has a significant inhibitory effect on Impatientis Balsamina L. During Impatientis balsamina L.
germination, it’s more sensitive to high concentration(0.9%) mixed salt stress and has a certain tolerance to low concentration(0.3%).

Key words: seeds of Impatientis balsamina L.; salty stress; seed germination; germination index; physiological activity; POD; SOD; MDA
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B R T S50 x100% 5 & ZF 48 8(G)=2 G/D,, X
TG AR RE 75 5[] (1) ) & 28 Fl 7850, DOk AR I 17 3%
Fr I ] 5 AR 35 3 4 (%) = (0 IR 4H e 25 R -4k L AH K
) N IR R 2 % x100%
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2P R SPSS 17.08 tHR PRk AT St 2450 W . 3T
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22 2 [R) 550 A R F W TR 28 7 224349, 20 1) T 7 1L 5
KIS 85 E 2215 (sum of squares due to regres-
sion,SSR) ¥, 45 4148 F5 18 AH 5 M % F Pearson i FRAH
KA. LAP<0.05H 25 5 A G250 X,

2 #R
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(P<0.01), H. & 25 45 = A X 1 3 3R (P<0.01) 5 5% & 46
Aab FERR e 0 R, AN 35 0BG R 2F RN & 2R R B (P<
0.01) , XJ % ZF A FNAH X R T H 52 A 3 (P>0.05) .
AN A 3 2 [) AL, & 2R SRR X 4k 3 3 25 Rk 3
e @ 2 K- (P<0.01) , Bl 5 45 5 K E 35 n & 28 %
WEREAL, X E R RS R SR,
HPRE AR R A 5 A R A A L R IR B A S ik B
F (P<0.05) Fl i 2 /K F (P<0.01) , ANTRER S 4b B 2
] g, & A 22 RG22 L (P>0.05) , Hkn]
DL BEIR G X St 7 R T B R R IR A
R AR 3 R E1897.30%, X 2k T & A B i
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AT 1 R L e T e X R W R o A
FHEsR, W21,

22 HHAMETREZERKIE RAHOHET &1
MZER I B PR 2R B A S N IR H
ZR R 35 (P<0.05) , HAth 4% 4b 12 554 [ B %k
HEZH A EL , B 2F K B AR B 3% (P<0.01) , [A]— B A Y,

220 ) B B 25 S R 3 (P<0.01) B R b
HER AT AE BRI AL BREB 6 R AN, BZF K TE i k2
5(P>0.05), SBOREE R Y] HEEHSREAMLL,
SRR FRAK (P<0.05) . [6]—ZH P Bl 7 Ak B[]
FYRER: | 2R B B (P<0.01) , v LR & kX &
PF B A —EmsER ., Wk2,

F1 AEARAHLETEEFEFBERILE
Tab.1 Comparison of seeds of Impatientis balsamina L. germination under different mixed salt concentration treatments
4151 R 22 (%) RHH(%) R REL AHX 3 2 (%)
X 21 82.00 82.00 20.50 0.00
TR 82.33 4.30™ 7.58" -1.70
R4 37.66"# 0.00" 3.147 53.30"*
4 2,007 0.00" 0.17"# 97.307#
FAH 96.948 139.412 105.039 114.597
P i <0.01 <0.01 <0.01 <0.01

L 50 M H A, P<0.01 5 2 BE 21 L4, *P<0.05,%P<0.01 5 5 1P B2 2 L 4%, *4P<0.01
Note: Compared with control group,“P<0.01; compared with mild group, *P<0.05,%P<0.01; compared with moderate group, **P<0.01

K2 AEEAHMETAMEFEFKELE (x+s,cm)
Tab2 Comparison of the total bud length of Impatientis balsamina L. under different mixed salt concentration treatments(x+s,cm)

ISES

4151 F 18 PAH
2R Fa4R 56K ERPN
Xt B8 41 0.417+0.029 3.067+0.764 8.133+0.551 9.067+2.768 28.652 <0.01
REEA 0.367+0.029" 1.067+0.252" 1.367+0.252" 2.800+0.229" 80.170 <0.01
R4l 0.317+0.029” 0.683+0.029™ 0.600+0.050"* 0.883+0.257" 10.656 <0.01
o4 0.317+0.029™ 0.483+0.029™ 0.550+0.087" 0.433+0.029™ 13.094 <0.01
FAH 11.000 31.149 434.324 24.129
P1H <0.01 <0.01 <0.01 <0.01

S5 IR H R " P<0.05, " P<0.01 ; 5 5% 8% 4 Fe %5, *P<0.05

Note: Compared with control group,P<0.05,"P<0.01; compared with mild group, *P<0.05

23 HAatETFI RS RS KR R kit
R S K A AR AL SO T R TR IR OKBE T . TR AR
A EEXT 2PE T E KRR 3 (P<0.01) , 52 KT,
JE 21 R A5 0 R A A L B AR R B 0 1) s 1) I
(P<0.05) I i & 7K F (P<0.01) , {H 5% B 21 5 %) iR 4]
I, A G it 2422 5 (P>0.05) , )R LR, & Ab B2
ST RRATAE L, R AR Ak B B 3 KT (P<
0.01); H 28 Kml, rhEEdl HE U 5REHMI,
I 35 AR (P<0.01) A H B 4 2 (R o gt it 2 2
5 (P>0.05) , i B 2 Ak B3 a] 4 98 4| a1 A i
FEp K BRI T 5, BRE AN, RS A &K &
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Bt 5 ][] B K 347 i 2538 0 (P<0.01) B A BB 8 K I, Xof
WA a7 &K EEIT90% , 1 b HE 4 R T &K
AR H A 40%~50% ., B & 2o A% v ) BE 20 b 371
K RH61.19%, | H AL OF 3 E K a4 e
44.27% 42.48% , AT Ul 55 v i X 2P oK e T A
FIHRIVEN . WER3,

24 SHLZVETFPODIETE LR IRA ALY 2tk
FPODTE P W50 i 3 AN [l B VR A5 R Ab R Stk
TPODTE M BRI LA a3, 54 8 RER U E 4
Ab HZH (B POD I 1 22 5 B 35 (P<0.05), %56 KPODIE
PE22 F Al 0 35 (P<0.01) . AS[RI AL BREHA] 4% ] — 20
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Tab.3 Comparison of water content during Impatientis balsamina L. germination in each group(%)
oK E
A3 FH PH
2R ERIPN 56K ERPN
gk 44.24 57.16 78.29 89.38 59.220 <0.01
EEE 42.73 48.35" 62.59" 69.28" 30.326 <0.01
4 42.09° 46.19" 4730 48.927# 31.117 <0.01
A 40.85™ 44.43" 46.08™# 44.217% 3.484 >0.05
FAH 9.875 13.342 26.578 72.514
PE <0.01 <0.01 <0.01 <0.01
5% B H R, TP<0.05, 7 P<0.01 5 45 8 1 4 e, *P<0.05 ,#P<0.01
Note: Compared with control group,"P<0.05, “P<0.01; compared with mild group, *P<0.05,"P<0.01
WPODIE R FEARRE S o X IR 22 R A g2 MR 2 X R4, S 132.169U - ¢! 5 1170.9% ¥ &
X (P<0.01), HABAERH LG #E L (P> ABRYFHSODIE TN 5144.685U ¢!, H LAl UL, &5
0.05), W4, MR SR G AL FBFHIPOD WX Ak T SODIE A T mi

TG PE 5 3120.060U - ¢ ' F10.056U - ¢!, 22 5+ L GE T4
SC(P>0.05) ; i 5 52 41 - 38 POD I £ #5507 0.115U -
o G R A LE T T 0.055U - g7, F e ] DL ARk
X 2t FPODIE P52 AN 0 3, i W TR A 3k i
Th 5 2 FPODIE

2.5 HALZMETSODIEME R AR IR & S
I, SODIE PR R 2 I s (AR ER & ¥
P X 2 T SODIE RS A Bk 3 (P>0.05) . {HE54
K, o R4 5 %) B4 g, SOD TS 7 i 3 T (P<
0.05) ;556 8K 1, 5 XF FE 4 L4, 5 41 SOD I M
B TH R (P<0.05) s e FE 241 5 06 BR Al e 3 B G i 2#
225 (P>0.05) , {HEEF kb PR A 4T K | 45 44 SOD I 1
LA 2 (P>0.05) , WS, # & id B2 - ¥S0D g

26 FAZMETMDAGRILE IRAHRAHX 2M
F-MDA & 5 i 5% Wi AN I 3 (P>0.05) . A [R] Ab 22 i [a]
W, 5T R R, A A A S FMDA & T E R
E%UNmﬂ Bifi 5 B[] A A, 45 A 2 MDA &
EMEL T B, HERYILRIT¥E (P>
00ﬁojﬂi6o
27 FAEZVETFHEAIS P AERLK ARk
JERA MO, R A F 8K A £ 4] fa) M H i bk
T8 AU B B A R R AR 25 R I (P<0.01) 5
SR MT, 5 xf MR g, vh 3 46 AR I B 7 AR
FAE T (P<0.01) fHER 220 2R 25 (P>0.05)
117 Bt 25 s [0 ) SE |, S 2 A 2 8 A v 8 4R B 8
T R R N R B ) ZE A X

x4 BHELMEFPODEMEE (U-g)
Tab.4 Comparison of Impatientis balsamina L. POD activity in each group(U-g™)

POD itk
4151 F i P4
H2 K %4 R %6 K EHRPN
it 21 0.089 0.073 0.025 0.023 20.137 <0.01
RN 0.083 0.077 0.011 0.016 1.836 >0.05
T4 0.202 0.099 0.086"# 0.064% 1.408 >0.05
A 0.157 0.138" 0.101°# 0.086" 4378 >0.05
F 15 1.421 5.106 12.749 5.634
P1H >0.05 <0.05 <0.01 <0.05

T 50 B2 LA, "P<0.05,7P<0.01 5 5 4% B2 21 1L 5, *P<0.05,%P<0.01

Note: Compared with control group,P<0.05,

“P<0.01; compared with mild group,
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*5 JBHEMEFSODEMEE (U-g7)
Tab.5 Comparison of Impatientis balsamina L. SOD activity in each group(U-g™)

SOD i
25 FAi PAi
2R ERSN 6K ERPN
xit B2 140.40 130.84 128.48 137.08 0.893 >0.05
RHE 145.95 138.74 141.37 144.56 0.154 >0.05
e 137.77 151.56° 146.78 148.72 1.717 >0.05
HEA 146.78 149.06 151.35° 152.18 0.728 >0.05
F1d 0.443 3.339 1.862 2.668
P >0.05 >0.05 >0.05 >0.05
T 5 IR AL, "P<0.05
Note: Compared with control group, P<0.05
*R6 BAHASMFMDAZELE (nmol-g7)
Tab.6 Comparison of Impatientis balsamina L. MDA activity in each group(nmol-g™)
MDA % &t
25 FAf P
$2R Ha4R 6K ERPN
X IR 4 183.33 135.19 127.04 116.30 3.161 >0.05
REEA 184.44 130.00 14222 90.74 2.833 >0.05
e 231.85 137.78 155.19 104.07 3.162 >0.05
A 238.89 187.78 214.44 191.11 0.255 >0.05
FAi 3.119 1.108 1.808 0.798
P1H >0.05 >0.05 >0.05 >0.05

EAEED i3 v

MR otk 7 AU B B 7 A R SR R R R 8
22 54 Gt X (P<0.05) ; Hifth 45 4b B2 2 1k 18
AR e A R 22 RS #5 L (P>0.05) , W
7. BEH IR ARSI, W & A o 35 R
T AN, X BT 35 8 B e A R
Ab FBAR K, F137.05wmol/ (g -h) 5 17 5 B 2 -1
A A B T e AR R AH AT 15219.13mol/(g-h) , H1 L
[N R SN SR (B 3 =W S et

28 HHLMTIBEMEATEILE AR
Xif Ve ATV R R R R A (R A R A
WA EE A SRR g, AT AT E A A
AL W, HoP 2R, AR 4k 25 R W (P<
0.01), 554K w45 4 22 55 43 5l hy 1 2 (P<0.05) Fil
3 (P<0.01) ;e A 50 BR A b, LA 558 K 3%
B AL (P<0.05) , He At s 18] 445 {35 R 8 2 (P>0.05) .
M [FER A AL R Z 8], v EEBE 4 SR AR L, 25 1k
T2 2R 22 38 B i 3 7K F- (P<0.01) Fil i 2 7K (P<
0.05), £ 4H 2tk 7 nl ¥k 2R 1 A0 2 B B 2 1 I 4E K
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I N (P<0.01), WLFRS, ML Al WL IRk BEIR & 4k
Ab B St T T VAR R 1 R O s R R
R HA —E M AEH

29 HHIMTRIEMESELE IRA RO
AT S RN LR E W, MERS R
FETF i, W A AR v T b A R R B
] 25 S TGE 124 B L (P>0.05) , (AR I 54 &
PEFALE VR SR S X R R4 PR R
FEREAR(P<0.05) B A B ] ZE K 20kl i e b
P KRB LIRS b X B A B A ] s ) AR Ak 22
543 (P<0.05) , T Ji 41 B AN () Bsf [1) 25 Ak 2 S 40 Bk 3%
(P<0.01), WL329 , %F BRA W J ol 2 vh~F- 34 ml v PR
R, T80.04T g - gy HE R LT85 T M O
i, 40.04 1 g g™, UL AT UL TR A SR X 2ok 7 T s bk
W& A — e IR

210 SAHZAVEFARRIRAHCH ST X AR D
S SA A AT AR A 8] A B DG A B, BRI S K E
(r==0.9660) £ 7 #1156 (P<0.05) ; 5SODIF 4 (7=0.9735) .

il 72 G SF 24T =7 2 T I T O L
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R AA B S 1 7 A R (r=0.9806) B 1E AH 56 (P<0.05) X A AR B ZE (P>0.05) ; 5PODYE PE (r=0.9026) .
U FE 5 R ZF R (r=-0.9466) MK (r=—0.8722) . 7] MDA %5 i (r=0.8776) & IEAH 5&  {HAH PR B3 (P>
WYEE M (r=-0.4531) "l i PEBE (r=-0.9322) £ 71 AH 0.05),

x7 SHEAMFBEPEBSFEEERERILE [pmol/(g-h)]
Tab.7 Comparison of the rate of O,  production in each group[pmol/(g-h)]

Oy = HOR
4151 Fi P4
H2 K %4 R EPN ERPN
it 21 159.172 140.854 156.971 38.395 7.958 <0.05
RN 170.822 172.376 151.663 79.431 1.758 >0.05
A 217.554 181.307 172.246 236.453" 1.594 >0.05
A 268.686 227.780 190.757 218.589" 0.993 >0.05
F 15 1.592 2.242 0.428 27.723
P1H >0.05 >0.05 >0.05 <0.01

T L0 A H S, TP<0.01; 5 R BE UL L AR, P<0.01
Note: Compared with control group,“P<0.01; compared with mild group,P<0.01

*8 FHUEAMFUAMEASENLE (ug-g")
Tab.8 Comparison of soluble protein content in each group(ug-g™)

I G 4
415 FAH P
H2 K %4 R %6 K %8 K
Xt 21 41.54 28.88 14.90 16.70 82.501 <0.01
R4 39.20 26.27 11.15 13.33" 135.629 <0.01
AL 31.98"% 25.27" 21.17% 20.71°% 36.910 <0.01
o E4 29,304 24,98 20.41% 17.65% 42242 <0.01
FAH 66.745 7.283 7.022 12.062
Pl <0.01 <0.05 <0.05 <0.01

Ui 2 15 0] B LU, "P<0.05,7P<0.01; S5 41 L EE, *P<0.05,%P<0.01; 5 B 2 Lh %%, *P<0.05
Note: Compared with control group, P<0.05, “P<0.01; compared with mild group,*P<0.05,#P<0.01; compared with moderate group, *P<0.05

RO BRAA/MTFABRUESELE (1g-g")
Tab.9 Comparison of soluble sugar content in each group(ug-g™)

[RGIC e
415 F14 PAE
H2 K ENIPR %6 K 98K
X HE 41 0.0411 0.0455 0.0456 0.0642 7.106 <0.05
REE4 0.0376 0.0436 0.0512 0.0616 4243 >0.05
A 0.0369 0.0453 0.0496 0.0562 3.078 >0.05
T4 0.0366 0.0363"% 0.0474 0.0498 16.075 <0.01
F1 0.991 4.756 0.122 1.733
P8 >0.05 >0.05 >0.05 >0.05

T 54 A A, "P<0.05, 5 S5 8 4 A, "P<0.05, 5 5 1 4 LA, *P<0.05

Note: Compared with control group,P<0.05; compared with mild group,”P<0.05; compared with moderate group, *P<0.05
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(reactive oxygen species, ROS) i H:Al i & /L ¥ H H
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