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Effects of petroleum pollution on germination and seedling growth: Suaeda
salsa vs. Suaeda glauca™
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JADStract RNt study the effects of petroleum pollution on Suaeda salsa and Suaeda glauca, the seed germination and seedling
growth of two species were compared under five concentrations of petroleum, using pot experiments. The results showed that:
1) The effects of petroleum pollution with different concentrations on seed germination percentage and germination potential
of the two Suaeda species were not significant (P > 0.05). However, the mean germination time of the two Suaeda species seeds
was significantly shortened, and the germination index of the seeds increased (S. salsa: P < 0.05; S. glauca: P < 0.01); 2) At a
petroleum concentration lower than 10 000 mg/kg, the difference of germination potential between S. salsa and S. glauca was
highly significant (P < 0.01). Under other concentrations, there was no significant difference between the germination index
of both species (P > 0.05); 3) Petroleum pollution significantly inhibited the height of the plants, the number of leaves, and the
length of the cotyledon in both Suaeda species. The higher the gradient of petroleum concentration and the longer the growth
time, the more obvious the inhibiting effect. The degree of inhibition caused by petroleum pollution was more prominent for
S. salsa than for S. glauca. Our results showed that an oil pollution concentration lower than 10 000 mg/kg could promote the

seeding germination of both Suaeda species, and at the same time significantly inhibit the seedling growth.
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Fig. 1 Germination percentage of Suaeda salsa and Suaeda glauca seeds
under the petroleum pollution stress. TO, T1, T2, T3 and T4 represent 0,
2 500, 5 000, 7 500 and 10 000 mg/kg of oil mass fraction (oil quality/soil
quality), respectively. The horizontal lines in the box diagram represent
the maximum, the upper quartile, the median, the lower quartile and the
minimum in turn, and the hollow points represent the average value.
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Fig. 2 Germination index of Suaeda salsa and Suaeda glauca seeds
under the petroleum pollution . TO, T1, T2, T3 and T4 represent 0, 2 500,
5000, 7 500 and 10 000 mg/kg of oil mass fraction (oil quality/soil quality),
respectively. The horizontal lines in the box diagram represent the maximum,
the upper quartile, the median, the lower quartile and the minimum in turn,
and the hollow points represent the average value; the lowercase letters a,
b, and c indicate the significant difference between different concentration
gradients when alpha = 0.05.
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Table 1 Two-way analysis of source factors and concentration factors on seed germination characteristics of Suaeda salsa and Suaeda glauca

Fh 71l 4 $5PE Characteristics of seeds germination

M7

Factor [ S Ry aing [P & g 9
Germination percentage Mean germination time Germination index Germination energy
K JE Source 39.198™ 0.325 3.059 9.924”
#J¥ Concentration 2.096 9.631" 8.206™" 0.851
22 TAE ] Interaction effect 0.237 1.808 0.288 0.407
FPRPE. S22 FRE (P<0.01) 5 ¥ 22 F R EFE (P<0.001) .
The data in the table are F values. ** significant difference (P < 0.01); *** very significant difference (P < 0.001).
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Fig. 3 Mean germination time of Suaeda salsa and Suaeda glauca seeds
under the petroleum pollution stress. TO, T1, T2, T3 and T4 represent 0,
2 500, 5 000, 7 500 and 10 000 mg/kg of oil mass fraction (oil quality/soil
quality), respectively. The horizontal lines in the box diagram represent
the maximum, the upper quartile, the median, the lower quartile and the
minimum in turn, and the hollow points represent the average value; the
lowercase letters a, b, and c indicate the significant difference between
different concentration gradients when alpha = 0.05.
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Fig. 4 Germination potential of Suaeda salsa and Suaeda glauca seeds
under the petroleum pollution stress. TO, T1, T2, T3 and T4 represent 0,
2 500, 5 000, 7 500 and 10 000 mg/kg of oil mass fraction (oil quality/soil
quality), respectively. The horizontal lines in the box diagram represent
the maximum, the upper quartile, the median, the lower quartile and the
minimum in turn, and the hollow points represent the average value.
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Table 2 Relative inhibition rate of Suaeda salsa and Suaeda glauca by petroleum pollution of different concentrations

Yy fib AR X481 % Relative inhibition rate

Species Treatment 20d 30d 37d 44 d 51d 58d

TO 0.000 0.000 0.000 0.000 0.000 0.000

o Tl 1.815 1.802 1.724 1.540 1.525 1.743

T T2 1.889 2.827 2.687 2.578 3.127 3.517

Suaeda salsa

T3 2.118 3.431 3.585 3.666 4.750 4.667

T4 2.443 4.538 4.687 5.691 6.212 7.088

TO 0.000 0.000 0.000 0.000 0.000 0.000

- T1 0.714 0.937 0.656 0.658 0.788 0.833

il T2 1.181 1.524 1.748 1.702 1.791 1.882
Suaeda glauca

T3 1.545 1.984 2.227 2.551 2.995 2.576

T4 1.367 2.258 2.355 2.619 3.250 3.329
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Fig. 6 Number of leaves of Suaeda salsa and Suaeda glauca under the
petroleum pollution stress for 20 d and 30 d. In the bar chart, the letters a,
b, and ¢ indicate the significant difference between different concentration
gradients when a = 0.05, and the underline is used to distinguish different
seed types. The significant difference between the two sources at the same
concentration is expressed by *. * P < 0.05; ** P < 0.01; *** P < 0.001. The
icons are expressed as mean =+ standard deviation.
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Fig. 7 Length of cotyledons of Suaeda salsa and Suaeda glauca under the
petroleum pollution stress. In the bar chart, the letters a, b, and ¢ indicate
the significant difference between different concentration gradients when
o = 0.05, and the underline is used to distinguish different seed types. The
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expressed by *. ¥ P <0.05; ** P <0.01; *** P <0.001. The icons are expressed
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