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Celosia cristata .. seed germination, biomass of seedlings, photosynthetic pigment, soluble protein, sol-
uble sugar, proline and MDA contents, antioxidant enzyme activities (SOD, POD, CAT, APX) and low
molecular sulfhydryl compounds (GSH, GSSG, Cys, NPT) contents to explore the ability of C. cristata
L. to withstand Cd stress and its physiological mechanism, and to provide basic information for plant de-
toxification mechanism. The results showed that: (1) the germination potential, germination rate and ger-
mination index of C. cristata L. seeds were increased under the treatment of low concentration Cd, while
the vigor index, root length and seedling length were reduced to varying degrees under Cd stress at various
concentrations, and the above indicators were significantly inhibited under high concentration (50, 100
mg/L.) Cd stress, and the degree of root growth inhibition was significantly higher than that of seedlings.
The biomass of seedlings (whole plant fresh weight, fresh weight above ground and fresh weight under-
ground) showed significant differences in 200 mg/L Cd stress, which decreased by 61. 9%, 58. 4% and
72.7% respectively compared to control, and although there was no significant difference between the
root-shoot ratio and the taproot length, the overall trend decreased, greatly affecting the growth of the
roots. (2) The chlorophyll and carotenoids contents of C. cristata L. seedlings were significantly reduced
under the stress of 100 to 200 mg/L. Cd concentration, and the contents of leaf soluble protein, soluble
sugar and proline increased significantly under Cd stress, and increased significantly at 50, 150, 200 mg/
L, respectively. (3) The POD and APX activities increased by 23. 1% —304. 2% and 160. 0% —280.0% in
all Cd treatments, respectively; The SOD activity decreased in all Cd stress treatments, and decreased sig-
nificantly by 43. 2% under 150 mg/L Cd stress; The CAT activity increased significantly by 46. 6% —
66.5% under 50—150 mg/L Cd stress, while decreased significantly by 59. 5% under 200 mg/L Cd stress.
(4) The low molecular sulfhydryl compounds GSH, GSSG, Cys and NPT increased by 53.2%, 164.2%,
53.9% and 0. 79% , respectively, under high Cd concentration (200 mg/L), while the GSH/GSSG ratio
decreased significantly. The study found that C. cristata L. seed germination period and seedling stage
have a certain tolerance to Cd stress, but the high concentration Cd stress still leads to the reduction of an-
tioxidant enzyme activities in the seedling part, the excessive accumulation of ROS, resulting in a deeper
degree of membrane lipid peroxidation, the product MDA content gradually increased; Cd stress promotes
a different increase in low molecular sulfhydryl compounds, but the GSH/GSSG ratio decreases and the in-
cell Redox is inhibited, which causes the normal growth metabolism of seedlings was blocked and the bio-
mass decreased continuously.
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tioxidant enzyme system; sulfhydryl compound
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Bk gt A dh 7wy R, B 70 0 RS T #E S
min, 7&K [ 2 ik J5 2 2 6 Bl T SR L, O
HCE 2 R IEACE & 2R 3 28 1R KR, L
50 KL, HI4#T4l CdCL, » 2. 5H, 0 il & AR W Lo
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Table 1 The indexes of Celosia cristata 1.. with different Cd concentrations during seed germination stage
Cd kg B8 R RIFH S i fi K
Cd concentration Germination Germination Germination VH ‘Dd Root length Seedling
/(mg/1) potential/ % rate/ % index tgor Index /em length/cm
0(CK) 64.667+8.110ab 72.000=+4. 163bc 27.137+1.948ab 193.218+11.863a 3.7934+0.199a 3.030+0. 143a
5 78.670+2.404a 84.667+1.764a 29.653+0.219a 147.376+1.088bc 2.209+0. 104c 2.866+0. 141ab
15 72.670£6.960ab 85.333£3.528a 31.276+1.736a 162.011+12. 689ab 2.227+0.063c 2.87240.028ab
30 72.667+1.333ab 78.667+1.764ab 28.20141. 135ab 161.873+£6.515ab 3.003+0.187b 3.018+0.038a
50 62. 6702, 404b 69. 333+ 1. 333cd 25.245+0.751ab 116. 633+ 3. 468cd 2.0324+0. 166¢ 2.636+0.051b
100 58. 000+ 1. 155b 60.667+2.404d 21.948+0. 746b 80.328+2.730d 1.55040.088d 2.297+0.035¢
- [ B R [ /NS 52 RE R A BRI A S E 7E 0. 05 AKCPAEFE G i 2% 1 iy i 325 5+ (P<<0. 05,n=3); F[Al
Note: Different normal letters within same column indicate significant differences in values between treatments at 0. 05 level (P<Z0.05,n=3); The
same as below
x2 AEARECIHETEBEEYENERERTWL
Table 2 Biomass and growth of C. cristata L. seedlings with different Cd concentrations
Cd #e A% Pk fif b 43 T bR 43 G T HL5E L FRK
Cadmium concentration Whole plant fresh Fresh weight above Fresh weight Root-shoot Tap root
/(mg/L) weight/g ground/g underground/g ratio length/cm
0(CK) 0.13440.009ab 0.10140.003ab 0.033740.008a 0.354740. 064a 4.073740. 219a
50 0.14140.011a 0.11140.018a 0.03140.007a 0.26240.059a 3.76540.407ab
100 0.15140.039a 0.12140.030a 0.029+0.009ab 0.24440.014a 3.84240.221ab
150 0.06940. 008bc 0.05740.007bc 0.01240.001ab 0.22640.012a 3.47240. 390ab
200 0.05140. 004c 0.04240. 004c 0.00940.001b 0.20840.018a 2.99840.123b
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Table 3 The photosynthetic pigment content in leaves of Celosia cristata 1.. seedling with different Cd concentrations

Cd e B HgEa o F Mg E b A M4 at+b FE K M RTR
Cadmium concentration Chlorophyll a content Chlorophyll b content Chlorophyll a+b content Carotenoids content
/(mg/L) /(mg/g) /(mg/g) /(mg/g) /(mg/g)
0(CK) 1.305+0. 008a 0.46540.073a 1.77040.072a 0.15740.009a
50 1.176+0.032b 0.45240.092a 1.628+0. 122ab 0.13440.007b
100 1.086+0. 066b 0.350+0.074ab 1.436=+0.102bc 0.11740.007b
150 0.89640.021c 0.32340. 064ab 1.21940. 065¢cd 0.07840.011c
200 0.77340.039d 0.18740.022b 0.96040.028d 0.05740.015¢
5 13 2 6[ B
2 L b
pat- BB c S wWE s \
{HI S . S b
o 121 IS — 4r be
52 L0p 253 ;)
w2 E 08 TZE
PR = 82 i o= 21
ey L =
=2 02f FE o}
3 0 . . 2 0
L CK 50 L CK
70t 16
60 .1 P
=] = 12+
W 5~ S0t W5 _ 12
G 5340 wsal
8 o E 30t A< £ 6k
& 20 = S 41
10F 2+
0 0
100 CK 100
R A

Cadmium concentration/(mg/L)

Cadmium concentration/(mg/L)

ARG bR F R A BLIEILE 0. 05 Giit 2K - 19 i 3 P2 5% (P<C0. 05.n=3) s T[]
B 1 ORI EE Cd WraE R XS A6 i R P ] o P 2 1 L T e IR 2R & MDA & = 1 28 £k
Different normal letters indicate significant differences between treatments at 0. 05 level

(P<C0.05,n=3); The same as below

Fig. 1

The contents of soluble protein, soluble sugar, proline and MDA in leaves of

C. cristata 1. seedling with different cadmium concentrations
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Fig. 2 The SOD, POD, CAT and APX activities in the leaves of C. cristata L.

seedling with different cadmium concentrations
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