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Characteristics of achenes and seeds of Coreopsis lanceolata under different
habitats
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Abstract: To explore the effects of different habitats on achenes and seeds characteristics of Coreopsis lanceolata and
reveal its environmental adaptation mechanism, the mature achenes of C. lanceolata were collected from three different hab-
itats including slopes (1), Yangshanchong copper mine tailings pond ( Il ) and its soil covering reclamation area (Ill) in
Tongling. The morphological and quality indices of the achenes including the length, width, thickness, thousand-grain

weight, specific gravity, and water content were determined. The contents of heavy metals, calcium and total phosphorus in

the achenes were also measured. The microscopic
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(E-mail)2521411088@ qq.com cessory structure of achenes and the surface micromorphol-

C. lanceolata were observed by biological stereoscopic mi-
croscope and scanning electron microscope ( SEM). The

results showed that the achenes and seeds collected from
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ogy of seeds were different among three habitats. The length, width, volume and thousand-grain weight of achenes collected
from habitats I and II were both significantly higher than those of achenes collected from habitat Il ( P<0.05) , but there
was no significant difference between habitats [ and II. The water content of achenes in habitat I was significantly higher
than that in habitat Il , while this index in habitat Ill was significantly higher than that in habitat I . There were no signifi-
cant differences in thickness and specific gravity of achenes among three habitats. The results of principal component analy-
sis showed that the three habitats were divided into three groups, it was further proved that the morphology and quality of a-
chenes were different among the three habitats. The accumulation of heavy metals in achenes did not show the same increas-
ing trend as that in substrates, meanwhile the contents of calcium and total phosphorus in achenes in habitats II and I
were significantly higher than those in habitat . The correlation analysis results showed that there were significantly and
extremely significantly ( P<0.01) negative correlations of the length, width, volume and thousand-grain weight of achenes
with the contents of Cu and Zn in substrates, and the water content of achenes showed significant relationship with the con-
tents of nutrient and heavy metals in substrates. They indicated that higher heavy metals contents in substrates could cause
smaller, lighter, and lower water contents of achenes. In conclusion, C. lanceolata had a strong environmental adaptability
in mine tailings, in that they could change reproductive strategies including achene size and water content, and keep their

achenes free from heavy metals in response to substrate conditions including high heavy metals contents, poor nutrition, and

poor water holding capacity.
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Table 1 Basic physicochemical properties and contents of heavy metals in rhizosphere substrates of Coreopsis lanceolata under three different

habitats
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Fig.1 Microscopic morphology and internal structure of achenes and seeds of C. lanceolata under three different habitats
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Fig.2 Scanning electron microscopy of seeds surface of C. lanceolata under three different habitats
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Fig.3 Comparison of the size and morphology of achenes of C. lanceolata under three different habitats
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Fig.4 Comparison of the quality characteristics of achenes of C. lanceolata under three different habitats
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Table 2 Factor loadings of morphological and quality indices of a-

chenes of C. lanceolata
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Fig.5 Principal component analysis ( PCA) ordination of a-

chenes of C. lanceolata under three different habitats

Table 3 Contents of heavy metals, calcium and total phosphorus in achenes of C. lanceolata under three different habitats

A3 Cu 7 it In Fig Pb & ik Cd F it Mn & it As T Ca it P&

A (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (g/kg) (g/kg)
A8 T 18.93+£3.01a  103.56232.51a  1.07£0.14a 0.59+0.08a  16.02£1.90b  1.26+0.56a 3.7320.61b 3.25+0.06¢
A5 17.91+2.05a  116.65+23.22a 1.03+£0.23a 0.40+0.05b 17.82+1.37b 0.97+0.12a 5.20+0.61a 3.74+0.05b
AT 19.71£1.86a  114.77+42.99a 1.29+0.17a 0.43+0.09b 22.13+0.94a 1.54+0.57a 5.72+0.68a 4.26+0.18a
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Table 4 Correlations between basic physicochemical properties and contents of heavy metals in rhizosphere substrates and the morphological

and quality indices of achenes of C. lanceolata

AHIE R AL
H T
IS B &= KFEt it R AR W FIKFE

pH {H 0.007 -0.069 0.357 0.146 0.083 0.241 0.169 -0.624"
CERS S -0.211 -0.343 -0.527 0.425 -0.410 -0.360 -0.188 0.441
AL 0.513 0.416 -0.159 -0.227 0.323 0.311 -0.145 0.887 *
S i 0.468 0.403 -0.157 -0.262 0.305 0.307 -0.148 0.915*
MRS R -0.133 -0.132 -0.341 0.081 -0.198 -0.24 0.140 0.349
DS -0.021 -0.131 -0.539 0.221 -0.254 -0.178 -0.109 0.823**
A 0.063 0.012 -0.466 0.039 -0.117 -0.158 -0.172 0.818**
Cu i -0.764 " -0.711* -0.182 0.524 -0.649 " -0.642" 0.151 -0.702*
Zn Frig -0.797 -0.784* -0.303 0.630* -0.737* -0.722* 0.127 -0.523
Pb i -0.276 -0.303 -0.313 0.248 -0.338 -0.520 -0.084 0.575
Cd it -0.617" 0.565 -0.125 0.419 -0.518 -0.507 0.115 -0.798 **
Mn 5+ -0.399 -0.341 0.142 0.224 -0.249 -0.213 0.175 -0.970
As F i -0.314 -0.216 0.107 0.097 -0.181 -0.188 0.090 -0.874*
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