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Study on the Adaptability of Mangrove Kandelia candel Seedlings to
Simulated Tidal Inundation

LIAO Bao-wen', QIU Feng-ying', TAM Nora Fung-yee’, ZENG Wen-jun' , XU Da-ping’
(1 The Research Institute of Tropical Forestry, Chinese Academy of Forestry, Guangzhou 510520, China;
2 Department of Biology and Chemistry, City University of Hong Kong, Kowloon, Hongkong)

Abstract: A greenhouse experiment on the effect of different simulated tidal inundation times on the
growth of mangrove Kandelia candel seedlings was conducted, and some physiological and growth indexes
of the seedlings, including growth rate, biomass and chlorophyll content, superoxide dismutase, proline,
malondialdehyde, peroxidase, electrical conductivity and root activity were measured. The 150-d experi-
mental results showed that the chlorophyll content, peroxidase and root activity would rise first and then
fall while superoxide dismutase, proline, malondialdehyde, and electrical conductivity would fall first and
then rise as the extension of the inundation, and a sharp change of these indexes happened at 16 h - d:1
of inundation time. The leaves were affected most severely under the flooding adverse circumstance, and
the averaged leaf number of the seedlings under 2 h + d~' of inundation (the maximum value) was 0. 8
times more than that under the 24 h - d ™' of inundation (the minimum value). The maximum value of
the total biomass, dry biomass of stem and dry biomass of roots appeared under the 12 h + d ™' of inunda-

tion, and a sharp change in total biomass happened when the inundation exceeded 16 h «+ d~'. The re-

sults demonstrated that 8 ~12 h + d ' of tidal inundation was most suitable for the growth of Kandelia can-
del seedlings, while 16 h « d~' was a critical tidal inundation time when the plant responded to be obvi-

ously inadaptable.
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Tab.1 Physiological indexes of Kandelia candel under different inundation treatments n=3
_?m/ w/(mg g ') w5 % a)/ SOD &M/ w(WERER)/ b(HE)/  REH/ fxte%  POD &/
(h-d™)) BOHEE  EEa  HEED w(HEED) (UogT)  (ugrg)  (umologT) (pgrgTchT) W% (UegTomin)
2 0. 75be 0. 50bed 0.25a 2. 00 84gh 20.62a 11. 64f 159.13¢ 4.68de 3 775¢
4 0.62cd 0.47bed 0.15b 3.13 112ef 16.40bc 8.09¢ 129. 81cd 4.22de 3 631cd
6 0.60cd 0. 55ahc 0. 15b 3.67 126de 15.23c¢ 14, 40d 244, 56ab 2.33e 3 594d
8 0.93a 0.70a 0.23ab 3.4 115¢ 18.92ab 13.22def 236.26b 3.50e 3 294¢f
10 0. 89ab 0.61ab 0.17ab 3.59 80gh 16. 48bcd 12, 85def 256. 70ab 4, 20de 3 329e
12 0.635¢d 0.49bcd (. 16ab 3.06 5%h 15.32¢ 7.74¢ 270. 65ab 4. 50de 4 O77h
4 0.68¢cd 0. 50bed 0.18ab 2.78 861g 12. 30e 5.5% 285.25a 9.43d 4 233a
6 0. 68cd 0. 50bed 0. 18ab 2.78 148cd 14. 66de 12. 30ef 154. 55¢ i1.25¢ 4 356a
18 0.69¢d 0. 50bed 0.19ab 2.63 168bc 15.88¢ 14, (07 de 100.51d 15. 50b 3 615d
20 0. 75be 0.41cd 0. 19ab 2.16 178ab 17.95abe 23.50c 45.75¢ 17.53ab 3 368e
22 0.57d 0.39d 0. 18ab 2.17 183ab 19.68a 25.62b 26. e 19.52a 3 312e
24 0. 56d 0. 36d _ O;Z_O_ab __1.80 203a 21.30a 28.12a 10. 32e @ 63a 3 1561

DAFTEEAFEHE;BNREEZH AR FEH £ THIENE £F 2% (Duncan’s 3%,P =0.05)
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Tab.1 Growth quantity, biomass and root growth of Kandelia candel under different inundation treatments
T bk TR b AR %
(h-d™") EE/cm #HZEZ/mm HH¥E/ A 0t 2% i YR/ I/em BEB/F UVem KB/
2 8.78abc 2.31bcde 1.42a 11.95a 10.76a 25.08b 47.79a 11.57ab  3.22a 6.08b  21.72cd
4 8.64bc  2.25de 1.40a 10.47a 10.69a 24.87b 46.03a 11.88ab  2.89a 5.91be 19.95d
6 8.66bc 2.32bcde 1.38ab 10.17a  10.87a 25.81ab 46.85a 11.96a 2.83ab  7.05a  20.06d
8 9.16abc  2.40abc 1.24abed 10.76a  11.26a  25.96ab 47.98a 11.6lab  2.67abc 5.27c¢d 21.11d
10 9.58abc  2.40bcd 1.32abec 11.87a  11.55a 26.32ab 49.74a 11.31lab 3.22a 5.2led 21.6lcd
12  10.09a  2.46a 1.27abed 11.50a  11.59a 27.66a 50.75a 11.19ab  3.17a 4,86d 24.45ab
14 9.90ab  2.30cde . 12bcde 11.24a  11.1la 24.13b  46.48a 10.26abc 3.22a 5.24cd  26.00a
16 9.17abc  2.24de 1.06cdef 7.21b  10.33ab 21.48¢ 39.02b 11.07ab  2.33abc 5.10d 21.67¢d
18 0.10abc  2.22de 1.00def 6.43bc 11.12a 20.86¢  38.42b  9.63bc 2.72abc 5.09d  22.00cd
20 8.82abc 2.22e 0.92ef 5.18bed 8.30abc 19.22c¢d 32.70¢ 10.84abc 1.94abec 5.04d 25.11ab
22 8.2lcd 2.22e 0.81f 4.26cd  6.92bc 17.89d 29.07¢d 9.97abc 1.92¢ 5.00d  23.60bc
24 0. 79¢ 3.83d 4, 890 16.98d 25.70d  8.73c 1.94be¢  4.70d 21.67cd

7.20d 1.98f

1) & P #0384 P46 B 5 85 LR R F48
R3 BAESHARE

F & THIER £ F2E(Duncan’s 3 ,P=0.05) ;n =3
7k i B 18] B 4R X AL IR FE AR A B R BF

Tab.3 Relative physiological values and adaptability of Kandelia candel under different inundation treatments

L’ A RS RA R B -
(h-d™') HERLE HEFXa SODHENMHE W_E WFEHER BEN HF%E  PODFEH

2 0.8056 0.7143  0.7304  0.8805  1.0899 0.6735 1.4229  1.1460 -0.783 3

4  0.6667 0.6714 0.9739  0.6120 0.8668  0.54994  1.2063 1.1023  -0.669 2

6 0.6452  0.7857  1.0957 1.0893  0.8050 1.0351  0.6657 1.0911 -0.098 5

S(XfHE)  1.0000 1.0000 1.000 O 1.000 0 1.000 0 1.00 0 1.000 O 1.000 O 0.000 0

10 0.9570 0.8714 0.6957 0.9720 0.8710 1.0865 1.2000 1.0106  0.1869

12 0.6989  0.7000 0.5130 0.5855 0.8097 1.1456  1.2857  1.2377 0.588 2

14 0.7312  0.7413  0.7478  0.4228  0.6501  1.2074  2.6943  1.2851 -0.5771

16 0.7312  0.7413  1.2870  0.9304 0.7748  0.6542  3.2143  1.3224 -2.7845

18 0.7419  0.7413  1.4609  1.0643  0.8393  0.4254  4.4286  1.0974 -4.8140

20 0.8065 0.7857 1.5478 1.7776  0.9487  0.1936 5.0086 1.0225 —-6.6745

22 0.6129  0.5571 1.5913  1.9380 1.0402 0.1123  5.5771 1.0055 -7.8587

24 0.6022 0.5143 1.7652 2.1258 1.1258 0.0437  5.8043  0.9581 -8.7942

1
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