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Preliminary Studies for Planting of Kandelia candel Seedling (11 )
Early growth on artificial medium
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Summary

Clinker and ash of coal were examined for artificial planting soil of Kandelia
candel in the greenhouse, University of the Ryukyus, from June to December 1994.
Types of artificial planting soil were clinker (A), granulated-ash, (B) and control (C).
The former two types were divided into three conditions respectivety : A-1 ; clinker,
A-2 ; mixed soil of clinker, vermiculate and leaf compost (5 : 4 : 1 in volume), and
A-3 ; mixed soil of clinker, jaagaru (mudsotne soil) and leaf compost (ditto). B-1;
granulated-ash, B-2 ; granulated-ash, vermiculate and leaf compost (ditto), and B-3 ;
granulated-ash, jaagaru (mudstone soil) and leaf compost (ditto). The control
planting soil was mixed one of vermiculate and leaf compost (7 : 3 in volume). Each
planting soil was put into the Wagner’s pot (1,5000a) and three viviparous seedlings
were planted in each pot in July 1994. The planted seedlings were controlled under the
water level same as soil level in the pots and liquid nutrient was used every two weeks.
During the cultivating period, shoot length and number of node were measured one
month interval and chloroplyll content was measured in the last two months. And, after
160 days cultivation, six sample seedlings in each condition were dug up, and length and
weight of each part of seedling were measured.

The number of node was almost same value in the all conditions, and it was not
significant between the conditions. But, the other elements, shoot length, chlorophyll
content, weight of shoot, leaf and root, and leaf shape were showed small value in A-1
and B-1 conditions, and in the mixed soil conditions of A and B soil types, these values
were a little samller than those of the control condition, and these was significant
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between the control and each condition. From these results, it can be said that pure clinker and pure
granulatied-ash were not usefull for the planting soil of Kandelia candel seedling, but these were
usefull for mixtural material for them under 50% in volume.
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Table 1. Change of pH value at the begining and finishing time of cultivation

Condition Clinker Granulated-ash Control
Time A-1 A-2 A-3 B-1 B-2 B-3 C-1
Begining time
(July) 7.40 7.31 7.44 7.94 7.70 7.73 6.37
Before finishing
(November) 7.37 7.34 7.41 7.83 7.52 7.66 6.52

A-1: clinker only, A-2: mixed soil of clinker, vermiculite and leaf compost (5:4:1 in volume)
A-3 . mixed soil of clinker, jaagaru and leaf compost (ditto)

B-1 . granulated-ash only, B-2: mixed soil of granulated-ash. vermiculate and leaf compost (ditto )
B-3 . mixed soil of granulated-ash, jaagaru and leaf compost (ditto)

C-1: mixed soil of vermiculate and leaf compost (7:3 in volume)
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Fig. 1 Elongation growth of main shoot in each condition of clinker type
@®; A1 O; A2 [0, A3 A, C-1
Each planting soil condition was explained in Table ]
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Fig. 2 Elongation growth of main shoot in each condition of granulated-ash type
®;B-1 O;B-2 [, B3 A, C-1
Each planting soil condition was explained in Table 1
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7oo HEFHT S ¥ A0 EHMEEIZ, B-2K>CEX>B—-3K>B - 1RXDIET, B — 1 XD ADHE
BElBLARXVTEHEEENZOON, $7:, B—2KEB-3X&iIB-1RELEFULKEHEEENTE
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Table 2. Number of node in each condition

Condition Clinker Granulated-ash Control

%ﬁ;ﬁgr A-1 A-2 A-3 B-1 B-2 B-3 c-1
80 4.0 4.4 4.5 4.6 4.8 4.3 4.6
115 4.6 5.3 5.5 4.9 6.2 5.6 6.0
145 5.3 5.8 6.0 5.2 6.7 6.0 6.4
160 6.7 6.0 6.2 6.5 7.0 6.2 7.2

Each planting soil condition was explained in Table 1
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&AL X 0> P MO IR B & Table 2 1SR L7co flH 3 7 AB OB ML SRER TLOLETSH
D, TOB1TACIHUERBRSRAZIEERLTWS, &b, FUBEROHKII4.0~4.87T, L
HERICEEZERD SN\, TR 6 7y BRO12ZAOHM#KIZ6.0~7.2T, REBXEIZHEER
BN Lo, UL, 7V IRBRUEKKXKE QHEEDOLLZVA-1XEB - 1K ETF
WEE B AKX WELRLAY, SO ERELBR CEME L kol 2RLTWwA, 72,
FHWHEERLHMRELOALE, FTHEROENFMEDOEIIZLLEOTIEZ(, HRERNEIZL
HIERTFLTVA, IO, LERRMOERENMULSERT 20 TId% (, FLEOMEIO
ARBICEBALTWAIEEZRLTVA,

Table 3. Chlorophyll content in each condition at 145 day after planting (mg/g - fresh)

Condition Clinker Granulated-ash Control

Item A-1 A-2 A-3 B-1 B-2 B-3 C-1

Value of SPAD 51.1+8.4 55.8+6.7 58.1+8.9 33.8+10.7 53.5+8.5 57.8+9.4 68.4+5.1
Chlorophyll  0.7358  0.8021  0.7457  0.4919  0.7696  0.8303  0.9797
content (75.1) (81.9)  (76.1) (50.2) (78.6) (84.7) (100)

Each planting soil condition was explained in Table 1
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AT 4 B RSNEBRIZEBT LEGEEEY Table 3128 L7, HBROEKRESEE0.9797
mg/g SR EDSHEL LTI —RMRETHE", COMBROGHEL EHE L LHOZLE
ROEGESHEEO®EIL Table 3R L72EBNT, 7 HXAT5.1~81.9%, @ERIKXA0.2~
84.7% & MMHER & b/hEWEEZRL TV, B/AMERZBERIKOADB — 1 [X, BRAEIZERIKERD
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Table 4. Dry weight growth in each condition at 160 days after planting (g /per seedling)

Part Viviparous Mainshoot Leaf Bud  Above-ground Viviparous Root Under-ground Top-root ratio

Condition  {upper) part (lower) large medium small total part

A-1 1.80 0.21  0.06 0.02 2.09 .01 0.26 031 0.12 0.69 1.70 1.29
A-2 1.65 0.43 0.12 0.02 2.22 1.53  0.85 0.36 0.22 1.43 2.96 0.40
A-3 1.44 0.41 0.15 0.03 2.03 1.36 1.03 0.27 0.39 1.69 3.05 0.66
B-1 1.94 0.24 0.07 0.01 2.26 .01 011 036 011 0.58 1.59 1.42
B-2 2.13 0.49 0.16 0.05 2.83 1.4 057 031 0.20 1.09 2.13 1.33
B-3 1.9 0.56 0.17 0.03 2.72 1.50 0.9 0.52 0.3¢ 1.82 3.32 0.82
C-1 2.02 0.55  0.17 0.02 2.76 0.84 0.58 0.24 0.39 1.21 2.05 1.35

Each planting soil condition was explained in Table 1
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5) EBER

TR0 RB LB RO EREER % Table 4 IZ/R L7, ET#H EHTIZ, FHOEEIR
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FEEFEHFIS, A-1XKEB - 1 RTIBREDNIH~37%, 7 IEDA—-2KEA-3XHFEL
{70~80%, HKIKXDB —2X&B—-3XIZFLL92~95% &, FERIKRDFLL L KEWERR
LTwit, 2V HRDA—-1KEA-2REUERIKEDOB — 1 RIGHBXE 1%L XVTHEE
HERD LN, RIZHTFTEOIIZ0.58~1.822 T, A— 1 X & B —1[X130.58~0.69g & /MEZRL,
FHRXD48~57%, 7 v HEDA -2, FKRIIMBXDI20~140% & £F BT T, EHIKXDB —
2RIIHHRX D%, B—-3XIIFLLI0% EHZRARKETH o7, IREEDEZIIEIZKIROEHIZL S
b ALNz, F72, BEFRUBTHIIBVWEEFEOZUBXEIZBITIEHFIKTH 72D
T, BEFEFTRILTH LRI WU OATTR REGETLE, Z20MEIZ2 ) > AKX TO.34~
0.43, EHIKX T0.41~0.65, FHEXA%0.61&, B - 2R EXMBRTREVEEZRL .
TREZILEIA-1K, B-1, 2K&ECRKRT, fXI20.66~0.82L /NS VEZRLZD, Ak
VEBEARDEEL LTI IR RMETH 5,

Table 5. Leaf shape and total root length at 160 days after planting in each condition

Item Length  Width Thickness Total leaf area Number of leaf Average leafarea SLA Root Length (cm)
Condition (cm)  (cm)  (mm) (cm?) {no.) (cm?)  (cm¥g) large medium small total
A-1 4.8 1.9 0.47 32.6 4.7 7.1 114.0 12 122 298 432
A-2 6.3 2.9 0.47 87.6 6.7 12.9 107.0 47 136 379 562
A-3 6.9 3.0 0.46 96.3 6.3 15.2 107.1 32 95 480 607
B-1 4.4 2.1 0.44 35.3 5.2 7.2 117.1 6 120 220 346
B-2 8.0 3.2 0.48 110.1 5.7 19.1 121.1 28 127 327 482
B-3 7.4 3.4 0.45 129.8 7.3 18.0 109.1 34 172 694 900
C 7.9 3.5 0.46 167.6 8.2 20.2 116.7 35 86 702 823

Each planting soil condition was explained in Table 1
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ERNBROEOMHE R UIEE % Table 5 12R L7z, %3, EOMETIEZ ) > A RUBRIKO AR
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B, A—1RX&B—-1KXK&i3820%, A—2, 3EH52~57%, B—2, 3RH66~77%THh o7, K
WHREIL, HBEA823cm, 7)) X I DAED A — 1 XA432cm L B/MET, #HHRIKEKD B — 3 [X13900
cm XX LD KEVWEEZRLE, £, REOKFEZEXRT/PMEFED TS, &RREIZZ) V7
EDOA—-1RRUERIKEDOB — 1 RKEB - 2R EDPHEBRE 1 LIV THEEEVWROONI, %
B, HRORWUOEKRKIIFEHTI0~76%, ET77~80%, RTIITKIRA84~86%, FIREH80~87%,
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TEHIEVH AN, TITREMREBEF LRV EREL O TERERT L, 7Y P AKTIE
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KA KRB B OMEND 72 bDEEILND, T72, REMELTOEEY-—FLIr -7
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