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The propagation ability and photosynthetic fluorescence characteristics of
submerged plant Hydrilla verticillata™
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'School of Environmental and Safety Engineering, Changzhou University, Changzhou 213164, China
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_Aﬁﬁm This research compared the regeneration, growth, colonization abilities and photosynthetic fluorescence
characteristics of different lengths (5 cm, 10 cm, 15 cm) and types (with and without apical tips) of fragments of Hydrilla
verticillata to study its propagation ability and photosynthetic fluorescence in the application of direct measurement method
and diving-pam. The results demonstrated that both fragments with and without tips presented similar numbers and dry weight
of regenerated shoots and the same lengths of adventitious roots (P > 0.05). However, the RGR, REG, number of adventitious
roots, and the root-shoot ratio were significantly different between fragments with and without tips (P < 0.05). The number and
dry weight of shoots, RGR, RER, the number and length of adventitious roots, and the root-shoot ratio increased significantly
with increasing fragment length among all treatments (P < 0.05). Additionally, during the experiment, tips showed obvious
impact on F,/F, and Rapid Light Curves (RLCS) (P < 0.05), with The longer fragments showing greater RLCS than the shorter
ones (P < 0.05). There was no difference of F, /F, in the fragments of different lengths (P > 0.05). Among all, fragments of 15
cm with tips had greater abilities of growth, colonization and photosynthetics than others, therefore being the best choice for
the aquatic plant recovery.

[@w{b Hydrilla verticillata; regeneration of fragments; propagation ability; photosynthetic fluorescence characteristics;
vegetation restoration and rehabilitation
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Table 1 Initial situation of Hydrilla verticillata fragments

ok Wik 2 A2l WA 1 WU 6 LN GREE
T - Type of Length of Initial fresh  Initial number
ype fragment  fragment (//cm) weight (m/g) of nodes
15 1.201 22
A
. CAlE
B With tips 10 0803 15
Hydrilla 5 0.672 8
verticillata . 15 1.009 15
IS 10 0.633 12
Without tips :
5 0.522 4
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Table 2 Results of ANOVA of effect of fragment type, length, and their interaction on the growth and colonization abilities of Hydrilla verticillata

S Wikl 5 (IC T2 ) WA 2 WA 2 A0 x TR K
Depen deit i riable Type of fragment (with or without apical tips) Length of fragment Type of fragment x length of fragment
F P F P F P
AR R ; *
Number of regenerated shoots 2.634 0.054 14.294 0.003 0.061 0.808
F‘}EEEZJFE 1.230 0.062* 20.557 0.000%** 1.714 0.213
Dry biomass of regenerated shoots
*ﬁXvJ‘@{tEﬁ;% . 7.021 0.017* 14.759 0.000%* 29.895 0.001**
Relative elongation rate
R —
AE R . 4.369 0.032* 8.482 0.003%* 26.333 0.000%*
Number of adventitious roots
S = =
PRI . 2.153 0.162 47.876 0.000%* 1.447 0.273
Average length of adventitious root
fiL 10.566 0.048* 40.283 0.000%* 2773 0.109

root / shoot ratio

*P <0.05** P<0.01.
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Fig. 1 Growth and regeneration of different types of Hydrilla verticillata fragments.
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Fig. 2 Colonization of different types of Hydrilla verticillata fragments.
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Fig. 4 The RLCS of different types of Hydrilla verticillata fragments.
M: [5cm of fragment with apical tips; [J: 15cm of fragment without apical tips;
@: 10cm of fragment with apical tips; O: 10cm of fragment without apical tips;
A: 5cm of fragment with apical tips; A: S5cm of fragment without apical tips.
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Table 3 Parameter values of RLCS of Hydrilla verticillata
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Fig. 5 Relationships of rETR,, with dry biomass and root-shoot ratio. l: 15 cm of fragment with apical tips; [J: 15 cm of fragment without apical tip; @:
10 cm of fragment with apical tips; O: 10 cm of fragment without apical tips; A: 5 cm of fragment with apical tips; A: 5 cm of fragment without apical tips.
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