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          ECOLOGICAL STUDIES OF MANGROVE FORESTS
                        IN SOUTHERN THAILAND

             LEAF DYNAMICS OF SEVERAL KEY SPECIES

           Hitoshi MoRIyA*, Akira KoMIYAMA**, Vipak JINTANA***,

                              Kazuhiko OGINO****

   The population dynamic analysis of the leaf numbers through repetitive measurement was

worked out at a natural mangrove forest in Ban Hatsaikhao, Ranong, southern Thailand. The

field research was initiated in November 1982 and subsequent observations were carried out

until December 1983.

                            MATERIAL AND METHOD

   In November and December 1982, 34 individuals of 5 tree species (Bruguiera aylindrica,

B･ gymnorrhixa, Rhi2ophoiu apiculata, R. mucronata, Sonnejutia alba) were selected. The

initial size of sample trees ranged from 15.6 to 237cm in tree height and O.12 to 3.73cm in

diameter at ground level (mean 126cm, 1.83cm). I4 individuals of sample trees died or de-

stroyed by December 1983 due to illicit felling of giant trees. On every branch of the sample
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trees just below the lowest leaf, a marl< with white paint was made (initial mark//ng (Fig. 1)).

The number of leaves (Ln), the number of nodes with living leaves (Nn) and the total number

of nodes above iRitial marking point (NTn) were counted. The number of leaves newly flushed

and the number of leaves fallen were calculated by the following equations. All the species

observed in the present study have the opposite leafing.

     LNn-1,n:=:(NTn-NTn-1)×2････････････:･･････-･･････-･･･-･･････-･･････････････････････････････････(1)

     LFn-1, n=Ln-1+LNn-1, n-Ln ･････････････････････-････････････････････････････････････････････(2)

where, n stands for the nth occasion of observation,

     n-1 for£he(n-1)thoccasionofobservation,
     L forthenumberofleavesstandingateachobservation,
     LNn-1, n for the number of new leaves expanded in each period concerned,

     LFn-1, n for the number of leaves fallen in each period concerned,

     NT forthetota!numberofnodesaboveinitialmar}<ingpointateachobservation.
   The date of observation and the interval between the two successive observations (figures

expressed in parentheses) are as follows;

initial mark: Nov. 24, 25, 1982 (92 days) or Dec. 23, (63 days),

the second observation: Feb. 24, 1983 (62 days),
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the third: Apr. 27 (59 days), the fourth: Jun. 25, (98 days),

the fifth: Oct. 1 (61 days), the sixth: Dec. 1 (27 days),

the seventh: Dec. 28

    At the final observation oniy 20 sample trees were successfully completed thelr Ieaf coun-

ting. The data of only 20 trees completed thus were used for the analysis as discussed bel-

low.

                            RESULTS AND DISCUSSIONS

    Tab. 1 shows the numbers of standing leaves, Ln, of fiushed leaves, LNn-1, n and of fal-

len leaves, LFn-1, n at the respective time of observations. In 16 sample trees out of 20, total

number of leaves standing great!y increased, while that of Tree No. 27, 28, 29 and 30 of R.

aPicztlata, which locate under the c}osed canopy, remained relatively constant through the year.

    The cumulative numbers o"eaves flushed and fallen by species are illustrated in Fig. 2

and Fig. 3. LNn-1, n and LFn-1, n were converted into the figures per 30 days for staR-

dardization of the same interval of time in these figures. General}y speaking in the }atter half

of the observation period the leaf numbers flushed and faileR were observed in higher level.

There seems the trend to show a remarkable seasonal variation of leaf flush and fall throughout

the year. However, the period which marked higher level of leaf flush and fall is not fixed
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by species. R. apiculata and B. cylindrica mark high level of leaf flush at 5th and 6th ob-

servation, while R. mucronata shows its peak at 7th and 4th observatien and B. gblmnorrhixa

at 4th observation. Leaf fall is the highest at 7th observation in R. apicztlata and R. mucro-

nata and is also relatively high at 4th and 3rd observation respectively. B. aylindrica shows

its peak of leaf fall at 6th observation and B. gymnorrhiNtya at 4th and 7th observation.

    The number of leaves standing at each･ ebservation is expressed as following equation

derived from eq. (2).

      Ln ='LLn-1"/ (LNn-1, n-LFn-1, n)

Seasonal variation of standing leaf number is thus results of those of number of !eaves flushed

and fallen foliowed by the change of leaf age structure. Assuming that Ieaf fal}s in accordance

with the order of emergence, age structure chart as expressed in Fig. 4 on TNO-20 can be

given. Solid line expresses the change of standing leaf Rumber and space between two adja-

cent broken lines expresses Ieaves flushed during each period concerned (Cl-C6). Cl (}eaves

f}ushed during 1st period) and C2 shed their leaves during 5th period and average }eaf Ionge-

vities are 297 days and 241 days respectively. Therefore at the 7th observation this samp}e

tree coRsists of C3, C4, C5 and C6. Fig. 5 shows another example of the age structure chart

of TNO-30. A part of the leaves which were standing at the initial observation still rernains

at the 7th observation in this iRdividual. The proportion of Cl, C3 and C6 is very little be-

cause few leaves flushed during each period. Leaf age structure thus depends on seasonal

variation of leaf flush and fall.

    Cumulative number of }eaf flush and fall per year from Dec., 1982 to Dec., 1983 and the

rate of those compared with the initlal leaf number of each sample tree are shown in the last

4 columns of tab. 1. Cumulative number･of leaf flush and fall a year of each sample trees

are from O.6 to 4.4 times and O.6 to 2.1 times as large as the initial }eaf number respectively.
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      Wab.k "I)he number of standing ieaves, flushed leaves ancl fallen leaves of each sample tree at the respectlve time ef observation.

 Ln; number of leaves standing at nth observation LNn-1,n; the number of leaves flushed in each peried concerned LFn-1,n;the number of

 leaves fallen in each period concerned *; Initial measurement was made at Dec. 23, 1982 (others at Nov. 24, 25). LNI,7 and rLNI,7 ex-

 presses cumulative number of Ieaves flushed per year from Dec. 23, 1982 and the rate of that compared with the initial leaf number in Dec.

 23. LFI,7 and rLFI,7 expresses cumulative number of leaves fallen a year and the rate of that compared with the initial leaf number in Dec.

 23.
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       The age structure chart of TNO-30. 0; the number of

       leaves standing at each observation, C2-C6 expresses

       leaves flushed cluring each period concerned.

   TNO 27-30 which grow under closed canopy are rather constant as was

     the rate rate of cumulative number of leaf flush and fall a year also show

     value of O.6 to O.8. Average leaf longevity of these trees, which is

    number of standing leaves devided by number of leaves flushed a year,

      5 yrs. In case of the other trees the rate of cumulative number of

      from 1.5 to 4.4 and from 1.0 to 2.1 respectively.

      (1971) studied on the growth of sapl{ngs of Rhixophora mangle (O.5-

     da and found leaf age was the order of 6-12 months in generai and

   leaves and great leaf fall in warm and humid summer. They aiso sug-

      longevity varied according to the time of initiation and vigor of the

      Wium-Andersen (1977) examiRed the phenology of R. apiculata on

      Thailand and found bimodal seasonal variation of !eaf produetion cor-

       beginning and end of the rainy season and no distinct seasonal vaTi-

   gave the estimate of average longevity of the }eaves to be 17-18 months.

     of the observation o'S the present study did not show such a clear seaso-

     Tomlinson (1971) and Christensen and Wium-Andersen (1977) mentioned.

 fiushed and failen of each tree greatly varied seasonaily but patterns of the

      by individuals and by tree species. It is probable that the number of

 fa!Ien, seasonal pattern of leaf flush and fall and leaf longevity by the each

  affected by tree species, tree size and environmental factors.
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