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Adaptability of Mangrove Avicennia marina Seedlings to Simulated Tide-

Inundated Times

LIAO Bao-wen', QIU Feng-ying’, ZHANG Liu-en', HAN Jing'®, GUAN Wei'

(1. The Research Institute of Tropical Forestry, Chinese Academy of Forestry, Guangzhou 510520, China; 2. Guangxi Forestry
Research Institute, Nanning 530001, China; 3. Central South University of Forestry and Technology, Changsha 410004, China)
Abstract: A laboratory test on the effects of differents simulated tide-inundated times with 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22,

24 h - d”" on the growth of Avicennia marina seedlings was conducted. The ten growth information indices including chlorophyll, root
vigor, growth, biomass and photosynthetic rate were mensurated. The principal components analysis was made combining the ten
growth information indices. The 210d experimental results showed that the chlorophyll, root vigor, growth and biomass would rise first
and then fall as the extension of the inundate time; and they changed suddenly at the threshold inundate time 16 h - d~'. The growth
and biomass of Avicennia marina seedlings with more than 16 hours tide-inundated time per day were less than them with no more than
16 hours tide-inundated time per day. The maximum value of stem increment each month, leaf blade increment each month, dry weight
of stem, dry weight of root and total biomass were under the 10 hours tide-inundated time per day. It concluded that Avicennia marina
seedlings would grow adaptively with less than 16 hours tide-inundated time per day, 8-12 hours of tide-inundated time per day is the
most suitable for the growth of Avicennia marina seedlings, while 16 h - d "'is a critical tide-inundated time when the plant responded
to be obviously inadaptable.
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Fig. 1 Seedling high increment,stem increment and leaf blade increment each month of Avicennia marina

under different inumdate disposes
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Fig.2 Dry weight of leaves, caudex,root and total biomass of Avicennia marina with different inundate disposes
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Table 1 ~ Ten growth information indices of Avicennia marina with different inundate disposes
/hed! /g /g /g /g /cm /cm /em? /p,m()l~(m2~s)_] /mg~g_l /p,g‘(g‘h)_l
2 0.45a 0.78b 0.81c 2.04b 0.52be 0.36bc 35.38b 8. 00bc 1.01ab 2241. 69b
4 0.45a 0. 80b 0.82¢ 2.07h 0. 64ab 0.45b 32. 84hc 8.59b 1.02ab 2 155. 00b
6 0.48a 0.81b 0. 86¢ 2.15b 0. 65ab 0.48b 33.62b 8.70b 1.03ab 2489.81b
8 0.49a 0.96a 1.00ab  2.45a 0.79a 0.67a 40. 37ab 9.98a 1.11a 3861.23a
10 0.48a 1.00a 1. 06a 2.54a 0. 80a 0. 68a 44.53a 10. 30a 1. 10a 3 847. 14a
12 0.49a 0.99a 1.05a 2.53a 0.79a 0. 66a 36. 08ab 10.21a 1.09a 3797.60a
14 0.23b 0. 54¢ 0. 88bc 1.65¢ 0.33¢ 0.47b 24.38¢ 8. 04bc 0.95b 2 690. 30b
16 0.02c 0.34d 0.47d 0.83d 0.07d 0.26cd 3.02d 7.39cd 0.82¢ 1104. 83¢
18 0.0lc 0. 36d 0.45d 0.82d  -0. 14fde 0.17de 2.00d 7.17cd 0.81c 1131.52¢
20 0.02c¢ 0. 36d 0. 46d 0.84d  -0.16fde 0. 16de 1.98d 6.57d 0. 80c¢ 810.39¢
22 0.02c 0.34d 0.45d 0.81d -0.27e 0. 10e 1.82d 3.92e 0.74c¢ 869.81¢
24 0.01c 0.33d 0.40d 0.74d  -0.28e 0.07e 1.46d 1.71f 0.70c¢ 566. T4c

1) (p=0.05)
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Table 2 Principal components analysis of the growth F
’ 1
information indices of Avicennia marina
F, ’
9. 440
/% 94. 40 4 ,
/% 94.40 . . .
b
3 A F,
0.3206, 0.3229, 0.3222, 0.323 8.
. . 4
Table 3 Factor load matrix and load bearing for growth
indices of Avicennia marina Fl =0.314 1Xl +0.319 OXZ +0.320 6X2 +
F /% 0.3229X, +0.3222X, +0.3177X, +
0-965 9312 0.3193X, +0.2867X, +0.323 8X, +
0.980 96. 04
0.985 97.02 0.3144X,,
0.992 98. 41 5 s
0. 990 98. 01
10,12, 8.6,4,2, 14, 16,
0.976 95.26 . .
0,081 06, 24 18,20,22 24 h-d", §~12h - d
0.881 77. 62 , 2.4.6,14h-4d""
0. 995 99. 00 , =16 h - d—l
0. 966 93.32
4 b
Table 4  Ainalysis of growth features vectors with different inundate time disposal of Avicennia marina
X, X, X3 X, Xs Xs X, Xy Xy Xio
0.314 1 0.3190 0.3206 0.3229 0.3222 0.3177 0.3193 0.2867 0.3238 0.314 4
1 )X| ~ X]() N N ~ N N N N
5
b
Table 5 Values of the principal components with different
Y N
inundate time disposal of Avicennia marina [31~33]
/h /h
2 1.3370 14 0.4885
4 1.6199 16 ~2.5087 ’
6 1.9383 18 -2.8673 ’ ’
8 3.5786 20 -3.0320 s
10 3.8293 22 -3.6605 , ,
12 3.5833 24 -4.2447 [24]
[23]
<16 h-d™' , 8 ~
12h-d" , 16
-1
hod' | , 16 ,
. -1 [34]
hedt. , ,
16 h-d!
3
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