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Effects of simulated atmospheric Cd deposition flux on seed germination of water spinach

DU Jin—-meng"***, YI Xiu"*, CUI Jian™*', WANG Wei**, CHANG Ya—jun®’, LIU Xiao—jing™’, YAO Dong— rui**’

(1.School of Water Conservancy and Environment, Chang’ an University, Xi’ an 710054, China; 2.Institute of Botanty, Jiangsu Province
and Chinese Academy of Sciences, Nanjing Botanical Garden, Mem Sun Yat Sun, Nanjing 210046, China; 3.Jiangsu Engineering Research
Center of Aquatic Plant Resources and Water Environment Remediation, Nanjing 210046, China; 4. Key Laboratory of Hydrology and
Ecological Effects of Ministry of Education of Chang’an University, Xi’an 710054, China)

Abstract: Atmospheric Cd deposition seriously threatens the safety of vegetable production and the effect on seed germination could be
benefit to formulate relevant prevention and control policies. In this study, six mainstream water spinach varieties in Nanjing market [white
bone big leaf(WBB), white bone willow leaf(WBW ), willow leaf, shuangji bamboo leaf(SJB), special Thailand, and authentic trident] were
evaluated, and three gradients of Cd deposition flux (3.0, 9.0 mg - m™, and 18.0 mg - m™) were set up for a 7-day seed germination
experiment. It was found that these three Cd deposition fluxes reached the peak germination for WBB and S]JB one day earlier than CK,
which significantly reduced the germination potential of WBB; the root length of WBB, WBW, and special Thailand; and the root length
vitality index of WBW and special Thailand. It significantly increased the germination potential, germination index, root growth vitality

index, and fresh weight vitality index of willow leaf, as well as the vitality index of SJB. Correlation analysis found that atmospheric Cd
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deposition fluxes were significantly negatively and positively correlated with the root growth vitality index of both WBW and willow leaf,

respectively, and were significantly negatively correlated with the root rot rate of both WBB and SJB. The germination of both WBW and

willow leaf was greatly affected by atmospheric Cd deposition flux. A suitable amount of Cd deposition flux could alleviate the root rot

condition of the seeds of SJB; the germination status of special Thailand and authentic trident varieties were not significantly affected by

atmospheric Cd deposition flux.

Keywords : atmospheric Cd deposition flux; water spinach; seed germination; germination kinetics
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Figure 1 Effects of atmospheric Cd deposition fluxes on the daily germination number of water spinach seeds
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Figure 3 Germination index and vitality index of different varieties of water spinach under atmospheric Cd deposition flux treatment
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Figure 4 Kinetic curve of simulated atmospheric Cd deposition flux on the germination of water spinach seeds

LA, BT LA AR 18 300 ) 1 PR A D 1A A, T o
52 B B BN BN S ik I ] B4 5 At
FEBEE BRI 2R R AR AN A, B DA T4
RA PR FEPI & 25 S R R 2
RO i Jo o 1% ) 5 KO B S s i b i
X5 AR TIN BE SR AL RIS AR L, W] R A
A B F) i 2 (e 24 S SRR K28 T o Y 8 14 A
230 I A 2 s HOHRAR MR 3% 0 48 8O R DO

AR PR, 5 7% [ 40 S AR ARL, T BE S PR A S PR A i R
MR 3452 B TREAR A0 VR AR & e 8 S
KAROE, BT AR BEAG  AUHLAT H7E D3 I D18 Ab T
M) & 25 % 3AARUTRE T AR K 1 8 2K F Do,
A D3 REBET 1 & 255 | & 248 BORE ot it 16 46 5K
A5 2 T R X A B S AR AR A L, X A
IR ) AR B AR, IR R A A St AT A
PR, 3 5 R 2% [ 25 O S A 45 SR AR

WWW.Qes.019.CN




B E R IR
R2 KSBNEESARE M ORMFRIFBITOEXME

Table 2 Correlations of atmospheric Cd deposition flux and various parameters of water spinach seed germination

nes: 296 EA0EE2H

it H EL=pNiY SEERIUS Mt AL PRk 48 EFE=X
Ttems White bone big leaf ~ White bone willow leaf ~ Willow leaf ~ Shuangji bamboo leaf ~ Special Thailand ~ Authentic trident
BB -0.270 -0.115 0.724% -0.422 0.118 -0.064
KR 0.124 -0.423 -0.054 -0.298 -0.117 0.421
KRR 0.529 -0.399 0.612% -0.228 0.257 0.194
RRELISN -0.277 -0.642 0.771%* -0.108 -0.630 -0.670%*
V- fif T i -0.095 -0.8527%% 0.203 0.533 -0.418 0.534
FRAIE F1 985K 0.031 -0.822% 0.794 -0.312 -0.538 -0.412
i JoT A 17 745 AL 0.483 -0.786% 0.597 0.054 -0.113 0.357
RERRR -0.863%* 0.291 0.414 -0.710% 0.115 0.684

T RN ML 38 P<0.01 ;3R FH G 5B 35 P<0.05

Note: ** means the correlation is extremely significant P<0.01;* means the correlation is significant P<0.05.
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Table 3 Root rotten rate of different water spinach seeds

in Al
L DO D3 D9 D18
Varieties
FIEAN 0.55£0.02a  0.49+0.02b  0.43+0.00bc  0.42+0.02¢
FIEHInE  0.73£0.00c  0.87+0.00a  0.83+0.00b  0.82+0.02b
- 0.87+£0.04a  0.80£0.07a  0.77+0.12a  0.99+0.02a
AT 0.74+0.04a  0.57+0.06bc  0.70+0.00ab  0.43+0.02c¢
FEE#ERE 0.5520.02b  0.45+0.02¢  0.63+0.00a  0.57+0.00b
ESE=Y 0 0.75£0.02a  0.79+0.02a  0.80+0.03a  0.82+0.02a
R PR I« AR AR RNG ERER R E R
B3 (P<0.05)

Note: The data in the table is the mean + standard error; different
lowercase letters in the same row indicate significant difference at P<0.05.
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