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Abstract  Vallisneria natans is a dominant submerged macrophyte in Lake Taihu. The biomass and quantity
of propagules of V. natans were investigated in Lake Taihu in October 2003 and in March 2004. Seed and
tuber germination and development of seedlings produced from tubers under different conditions were also
studied in the laboratory. Our objectives were to understand characteristics of the reproductive ecology in V.
natans . The results showed that the biomass of asexual and sexual propagules was 10.1% + 7.0% and
25.0% +13.8% of total biomass respectively and the biomass of sexual propagules was greater than asexual
propagules. The average number of female flowers was 22.9 + 13.8 per individual plant and seedset rate was
73.3% £ 17.9% . There were 11 — 33 spathes per individual male plant and 364 + 38 male flowers inside
each spathe. Based on our in situ investigation we estimated a density of 6.29 x 10° — 1.89 x 10° mi-
crospores m™~2 around V. natans populations in Lake Taihu. Seedlings produced from seeds were not able to
survive in Lake Taihu which is likely caused by factors such as wind wave and water depth. Most popula-
tions in V. natans reproduced asexually from root tubers. We estimated a mean tuber density of 90 — 226 per
square meter. Light temperature sediment thermal fluctuation and seed age had a marked influence on ger-
mination rates. Germination rates of seeds stored for 4 months under water in the lake was 8.35% +1.89%

56.73% +6.42% and 43.55% +4.34% at 10 20 and 30 C  respectively. Seed germination rates stored
for one year was 35.53% + 3.53% under natural light conditions and decreased to 12.63% +2.86% under
dark conditions. Germination rates of seeds stored for one or two years was 35.53% +3.53% and 12.63 +
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respectively. Germination rates of seeds stored for four years was near zero. Germination rates of

seeds decreased under conditions without sediment. Tubers did not require light for germination. There was an
optimal temperature of 20 °C for tuber germination to occur that was as high as 90.2% + 12.6% . Biomass ac-
cumulation in seedlings produced from tubers under light conditions was greater than that in the dark while
leaves of seedlings grown in the dark were longer. Seedling increases in length mainly depends on the stems of
the lower end of leaves. We present suggestions for restoration efforts of populations of V. natans in Lake Tai-

hu.
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Table 1  Statistical comparison in propagation characteristic of male plants of Vallisneria natans
/ /
’ x 10* biomass %
1 33 1.20 1.89 0.18 1.30 13.8
2 11 0.40 0.63 0.06 0.92 6.5
3 19 0.69 1.09 0.13 1.62 8.0
4 31 1.13 1.77 0.17 1.11 15.3
5 26 0.95 1.49 0.15 1.01 14.9
6 22 0.80 1.26 0.13 1.85 7.0
Mean 24 0.86 1.35 0.14 1.30 10.9
x x Male

flower number of individual plant =
crospore number in a flower

spathe number X male flower mean number in spathe. Microspore number = male flower number of individual plant X mi-
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Fig.1 Sexual propagule and asexual propagule of Vallisneria natans
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Table 2 Number of female flowers and seedset rate of Vallisneria natans

54
100%

18.9
71.16% =+

% Yo
Sample no. Flowers number Seedset number Seedset rate Sample no. Flowers number Seedset number Seedset rate
1 22 16 72.73
2 27 19 70.37 19 8 5 62.50
3 5 4 80.00 20 17 14 82.35
4 7 6 85.71 21 16 11 68.75
5 36 27 75.00 22 14 10 71.43
6 2 100.00 23 22 16 72.73
7 9 88.89 24 7 5 71.43
8 27 27 100.00 25 14 8 57.14
9 9 6 66.67 26 26 16 61.54
10 - - - 27 20 15 75.00
11 30 11 36.67 28 5 83.33
12 54 43 79.63 29 5 100.00
13 24 10 41.67 30 31 20 64.52
14 25 16 64.00 31 16 11 68.75
15 14 9 64.29 32 13 6 46.15
16 30 26 86.67 33 22 14 63.64
17 36 22 61.11 Mean 18.91 13.09 71.16
18 11 6 54.55 SD 11.52 8.83 15.43
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Fig.2  Proportion of total propagation sexual and asexual propagation in biomass of Vallisneria natans
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Fig.3 Germination rate in seeds of different treatments of Vallisneria natans
123 10 20 30 C 4 20 C 5 6
30710 20/10 C 20 C 1 1 2
1 3 4 4 Left figure indicates germination rate of 4

months conserved seeds. 1 — 3 show germination rates of seeds at 10 20 30 “C with lake sediment respectively. 4 shows germination rate of seeds at 20 °C with-
out lake sediment. 5 and 6 show germination rates of seeds under conditions of 30/10 20/10 °C. Right figure indicates germination rate at 20 °C with lake sedi-
ment. 1 shows germination rate of 1-year conserved seeds at 20 “C with natural light. 2 shows germination rate of 1-year conserved seeds at 20 “C without natural

light. 3 and 4 show germination rates of 2-year conserved seeds and 4-year conserved at 20 °C with natural light
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Fig.4 Impact of light on seedlings reproduced from root tuber of Vallisneria natans
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