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Fig. 1 Seed of H. beccarii
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Fig. 2 Germination rates of H. beccarii seeds under different

burial depth treatments in Huachang Bay and Maowei Sea
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Tab. 1 Factors and levels of orthogonal experiments
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1 e 0 0 10 0
2 e 2 5 20 30
3 AT 4 10 30 60
4 w 6 15 40 90
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Tab.2 Range analysis of orthogonal experiments

T A B c D E Wi &%/ %
1 e 0.00 | 0.00 | 10.00 | 0.00 15.00
2 e 2,00 | 5.00 | 20.00 | 30.00 73.33
3 e 4.00 | 10.00 | 30.00 | 60.00 25.00
4 e 6.00 | 15.00 | 40.00 | 90.00 5.00
5 W | 0.00 | 500 | 30.00 | 90.00 20.00
6 W | 2.00 | 0.00 | 40.00 | 60.00 0.00
7 B | 400 | 1500 | 10.00 | 30.00 5.00
8 e | 6.00 | 10.00 | 20.00 | 0.00 12.50
9 JBHE | 0.00 | 10.00 | 40.00 | 30.00 5.00
10 WHHE | 2.00 | 15.00 | 30.00 | 0.00 5.00
11 REH | 400 | 0.00 | 20.00 | 90.00 30.00
12 B | 6.00 | 5.00 | 10.00 | 60.00 5.00
13 w 0.00 | 15.00 | 20.00 | 60.00 0.00
14 w 2.00 | 10.00 | 10.00 | 90.00 0.00
15 0 400 | 5.00 | 40.00 | 0.00 0.00
16 w 6.00 | 0.00 | 30.00 | 30.00 7.50

K, 2058 | 10.00 | 13.13 | 625 | 8.13
K, 9.38 19.58 | 24.58 | 28.96 | 22.71
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K, 1.88 750 | 375 | 250 | 13.75
R 2771 | 12.08 | 20.83 | 26.46 | 1521
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Tab.3 Variance analysis for orthogonal experiments Tab. 4 Results of single-factor experiments
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A 4918.229 3 1639.41 | 10.854 | 0.00 * 1 2 5 20 30 35.00
B 1622396 3 540.799 | 3.580 | 0.02 * 2 0 5 20 30 15.00
C 2601.562 3 867.187 | 5.741 | 0.00 * 3 1 5 20 30 6.67
D 5209.896 3 1736.632 | 11.498 | 0.00 * 4 3 5 20 30 7.50
E 1 626.562 3 542.187 | 3.590 | 0.02 * 5 4 5 20 30 5.00
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Fig. 3 Heights of H. beccarii seedling under differents for the

orthogonal experiments
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under different treatments
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Optimal environmental condition for seed germination and seedling
growth of the vulnerable seagrass Halophila beccarii

QIU Siting"?, PAN Yuanfang'?, SU Zhinan"?, QIU Guanglong"*’

(1. Guangxi Key Lab of Mangrove Conservation and Utilization, Guangxi Academy of Marine Sciences (Guangxi Mangrove Research

Center), Beihai 536000, China; 2. Observation and Research Station of Coastal Wetland Ecosystem in Beibu Gulf, MNR,
Beihai 536015, China)

Abstract: Halophila beccarii is listed as vulnerable (VU) species on the IUCN Red List. The rapid reduction in area

of seagrass bed of H. beccarii has received widespread attention in recent years, and the germination and growth of

its seeds are important for large-scale restoration of damaged seagrass beds. To investigate the key environmental

conditions during initial population establishment phase of H. beccarii, we combined field experiments with

laboratory cultivation for the study. We comparatively analyzed the effects of different temperatures, salinities,
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sulfide concentrations, and seed burial depths on the seed germination and seedling growth of H. beccarii. Results
indicate that the optimal combination for the seed germination is muddy sediment type under temperature 20 °C,
salinity 5 and sulfide concentration 30 umol/L at burial depth of 2 cm. Under the condition, the seed germination
rate reached 35.00% in 60 days and 73.33% in 90 days. The optimum temperatures for both seed germination and
seedling growth were 20 °C to 30 °C. Salinities between 5 and 15 were favored for seedling survival and growth.
High sulfide concentrations inhibited seed germination. Excessive burial depth suppressed seed germination, with
the optimal range for seedling growth being 1 cm to 3 cm. Studying the environmental factors affecting seed
germination and seedling growth of H. beccarii not only helps to understand the long-term ecological adaptations,
but also provides important practical significance for predicting population regeneration and formulating restoration
strategies.

Key words: halophila beccarii; seed germination; seedling growth; optimal environment
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