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FREIHRAE T AMRIZHSIT2BEHTHOA 7 X F (Taxodium ascendens
Brongn.) ALMOBERE L UEH 4

BB e E R R OF M EFEREAM - F HE A IEREE

B OEE-E EE-R OENK - EFEEAM - FHEEA - BREE  REIHREETARKICS TR TOS 5 RE
(Taxodium ascendens Brongn.) ATHOB RS L UEXFE BHREE 851 127~134, 2003  BEEHC BV TEELR
A7 AXANTHREERT 270 OB L LT, FELHEE TR BT 2 TIOR3 3#S (FAAL, F
KAL, ARG D 17T EEATHREZENT, HWTKEOBRWHEA ¥ AXOEES X UBESBECRIZTEECOWTHAEL
Tro BAMTRIEDD b6 A H, FARMLTRA LA HAEAL, ERETREXRLEDo T, EFHTAELIZZENLE
N—2412, -15£13 B L UF~-37£12cm THo7z, &, F, BARATOA 7 AFOBMEIZZNZ 45+8,142+16 B &
M 187+24 m?ha™?!, Hi EEOEYIEE 33, 73, 114 Mgha ' ThH Y, HI EEHEE L THEZEDOL (T/R) EANMHIE L
RBWZONT, 2.756 1.5 KR Uiz, EFHTAMD —10cm M EHBWRER 1 4 LU LK R E, 47
AFDRRIFBIENAET Ulco 1« KM L AT, BAMOLEPHIZ0.5251.15<, £@C L2 NEEIZ I0BE
Dotz TEEOSE Fe, K, Ca, Mg, NaltEREKITEOEL, BAITRD B ol BAT 2B TR,
8RO NO;-N BEIIMRE S it h oz, Mn 2RV, TR A 7 AFOEORBESEERIKRE LE VLN
Je 28, RO N B LU Ca BEREAMTE L, Fe, Mn, Na EBER{EM»->7,

F—T—F A7 AF, BEEMH, &R, TR0, BOFE

Tang, L., Huang, B., Sun, Y., Haibara, K., Toda, H., and Minematsu, H.: Growth and Nutrient Properties of Pond
Cypress (Taxodium ascendens Brongn.) Wetland Plantation in Lixiahe Region, Jiangsu Province, China. J.
Jpn. For. Soc. 85: 127~134, 2003 In order to raise a healthy pond cypress forest under wetland conditions, a study
on tree growth and nutrient properties in different water table sites was performed in a 17-year-old pond cypress
wetland plantation which was located in the Lixiahe region of the Jiangsu province in China. Based on the investiga-
tion of the water table, the study sites were divided into three groups: high, middle, and low. The sites were flooded
for about 6,1, and 0 months per year, respectively. The depth of the mean water tables for one year was —2=12,
—15+13, and —37112 cm, respectively. The stem volume of the pond cypress located in the high, middle and low
water tables was 4518, 14216, and 187224 m® ha™!, respectively, and the above-ground biomass was 33, 73, and 114
Mg ha™!, respectively. The ratios of the above-ground and below-ground biomass decreased from 2.7 to 1.5 with the
increase in the water table. The growth of the pond cypress was seriously inhibited when the depth of the mean water
table was higher than —10 cm, or the flooding period was longer than 1.5 months in one year. Compared to the middle
and low water table sites, the soil pH in the high water table site increased by 0.5 to 1.1 units, but the total C and
the total N contents decreased by 30%. The concentrations of exchangeable K, Ca, Mg, Na and total Fe in the soil
were the lowest in the high water table site and the highest in the low water table site. The concentrations of NO;-
N in the soil were not detected when the sites were flooded. Nutrient concentrations in leaves were not significantly
influenced by the differences in the water table conditions except for an increase of Mn in the high water table. In
the case of roots, N and Ca concentrations were higher, and Fe, Mn and Na concentrations were lower in the low water
table site than in the other water table sites.

Key words : growth, nutrient property, pond cypress, water table, wetland plantation
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UTHIFT 2 Z WA TH 2, 7A VD, AT, 74
YIUR, AV x2—T i ETEED B TOFRMOE
BB L UHBOMESEATW S (Jz & 21, Brink,
1954 ; Clark and Benforado, 1980 ; Trettin ef a/., 1997 ;
Messina and Conner, 1998), FRICHEKEME T CHARDE
EREHENREC DWW T OEBMLIFRENE {fTbiT
&7z (Hook et al., 1970; Kozlowski, 1984 ; Pezeshki
and Chambers, 1985; Lewty, 1990; Pezeshki et al,
1999), TN 5 DT &> T, BER O KM DS
(EFEPHREE) PHEOPCR->TE T, Fiz, KK
DFEAETE TIEEACRE TRERPLEIROEE, B
DFEB & UHl EEC B 1T 5 [ALGEE DR % & DR
R TEREE & VEEERRIGEZT>TWwa 2 b hroT
& 7z (Kozlowski, 1984 ; Pezeshki et al., 1999), L2 L,
WA DEE, HTKNL & R O R D BEfRHS £ 72HE
Tz, R THOEES L UESFFEC DV T
DOWFFEIEA 7 <, THOEB% VY (Moore et al., 2002),

A7 AF¥ (Taxodium ascendens Brongn.) & 1917 £
JCKROFEEE > & FEAEA S W BESERTH D (h
ERMAREEZE S, 1981), WAMEE W2 D
(Mcknight et al., 1980 ; Brown, 1981), 60 LIk, &
LT HRBOM OB EPWO R L £, HTARALEL
IR TR S N T w2 (FEEARREEZEES, 1981,
A7 AFIZERET, BEESKS, FRELD RV
», EFHioEAS T 7 a7 v A MY — & UTCFIER
nTws (&, 1998), &7z, FEIEBWTA 7 AF I3
SR, ERPHPRER EORAM E LT HE B EKE
WThHs, KEEFEITEOBENB LU 7 72741V X b
V—Diz8, WEHTDA 7 A Fix EMARKED @ ETE %
FIH U AIMERIE ORISR NS,

AHgEIE, @R BT BEERA 7 AXHOERZE®
WELY %72 OERERIATTE & LT, FEILHFEE T HHX
DI BT, HTFALOE A 7 A X DRFH LT
EORECRIZTEEBC OV THAE L,

O BEHOBIRL

S M ERIT RO THA B FHHE O S®EE

(db#& 32°207, BEEF119°40) TH 3 (M-, ETHHK
sl b U7 B0 135 150 5 ha OEBHIA A A > TE D
(- #, 1991a), RILB L UEE ORI 2 Ak OERR
FoTHERELZEHBDID (IFE - &, 1983 ; #& « &,

1991a), FH¥EHEE 2 m T, RHHOBEAD 3 v I3 FH
kB A OGNS, TEHZEBALTOFRH (Butric
gleyed paddy soils, TELESEEE) TH5 (I#E- &
%, 1983), £ FHKIE X 14~15°C, FEFHEEKE X
1,000~1,200 mm T, HEANIEL, HRARETRIZEA
ENT Y OERUIHEIC 2> Tw5, 20X ZiEHT
&, (EMBAE & 5 ABAOBER CEZZES 55,

Eho, HBERC L -T, BiR EAO/NEBEOIREE %
ST &N, FEEREL, BUEEROBEIFIHIK

J. Jpn. For. Soc. 85(2)2003

BT#hX
Lixiahe Region

120m

K-1. OB
Topography of the study sites.

M, High water table site; 74, Middle water table site; [,
Low water table site.

ERBELR-OTWE,

1982 o & REFE R MIEKRZE L ILERE OMRERERE O
LFEFgE T, WHC/NER ORI, TOREY BT,
KELVEL T 5ERFENERmS N, W, BEBLU
WEIZLZ27 7074 VA M) — BT 20582 ENT
&7 (&, 1991a; B+ &, 1991b; Huang, 1998;
Huang and Xu, 1999), It Z TOFEIC & - T, L
DA T AFX OBMEN6m L TOHE, K, BIEYS
L OEEDORICER S ERREMROER S h, BEIEIED
BWIZEBHESLIER>TWS, UL, BARBKELE
B DONT, MIRB & WNEFANDHES L EEDOTE
T, BIEM L WEDEEEMET Lizizd, 7707 51V
AN —iHIE LT (%, 1991a; # - 2, 1991b;
Huang, 1998 ; Huang and Xu, 1999),

AFHAEHIL 1983 £ oLz, AN TEIb/INER (—D
O/NETDIESm, BE100m, TS 2m) 2#Y, FR
W, Bt (—oDELDEI0m, £&100m, KE® S
DEEBLZ0.5m) EBITolERMTH S, FHEMIF
HTH 5, NEMIZMO/NER & D5h>TE Y, FFCR
WWixoTwnb, B, BhUIEFEMICHEEN 0 cm @ 1
oA T AF 2R LTz, ERMERIE2X3m TH %, 1#
BB S EMWX T 77 F (Brassica napus L.) EFREEL,
Eiz, ANEFTIRAOEBERTo7, 1988 LR, 77
U074 VAN =& LTOFARFZIN TRV, FERL
72 1984 5 2000 £ TDA 7 A F DIEFEERIL 5% LT
&S o Tz,

m 3| & F &

EHROEE, BLOXERERIABELD 0.5mELT5F
ETHoT0, Flick->T, KE»SDEEINEL > Tn
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Growth of pond cypress in different water table sites.
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Stand age Density Height (m) DBH (cm)  Crown diameter (m)  Basal area (m?ha™!)  Stem volume (m?®ha~")
Water tabl
ater tabie (yr) (Stems ha™?) Mean=SD
High 17 1600 8.6+0.2° 10.5%0.42 1.74+0.12 13.8%1.42 45.0+7.8
Middle 17 1633 11.4+0.2° 15.8£0.7° 1.9£0.1° 32.242.4° 142.3+15.8°
Low 17 1589 12.74+0.7¢ 18.7£1.2¢ 2.1£0.2° 43.5+4.2¢ 187.3+£24.3¢

DBH, diameter at breast height (1.3 m) ; SD, standard deviation. Different letters indicate significant differences within water table sites at the 5%

leavel (n=3).

F2. REMFEFEKRORE &

Characteristics of the sample trees used to determine the stand biomass.

Height DBH (1.3m) Dry matter (kg tree™!)
Water table -
(m) (cm) Stem wood Leaves Branches Bark Cones Roots Total
High 8.4 10.5 13.6 2.3 1.8 2.4 0.5 13.6 34.2
Middle 11.5 15.8 31.4 4.9 3.5 4.4 0.7 18.8 63.7
Low 12.2 18.7 47.5 7.2 9.4 6.9 0.8 27.0 98.8

Bz, MITAMDOE DA U, 1999 4 9 Bz, 16 4
EAL 7 ZAFMHSADI120XT70m O EE T, HTKAH]
(B7kfz, HhkfiE & OMEAAD) @ 300m> (10X30m) 7
EEENEN I VRE L (-1, HTFAUEOEEL
ZAoaBEST 271, RWEllem, £E 2m, AHEI 4
mm DR EZEF T IECE L P2 ENETNOFER
DOHLERICHERE L, 199949 HH» 5 200092 TH 1
B ARAL 2 HIE L7z,

2000 £ 9 B HFABEHIE B THERAEEZTo77,
F-1WWRLIEE ST, 47 AFOBEIRIX 2m 8tk £/
2L, HEDBWHATH XPHHL CuRv, BRHFEE
%, HITFAAMENC 2 EN 1 RKOFHA (F-2) 20HE
L, BRIAIDED BT, I, &, HRE, BOHEEFEEL
Too LHNERE D OEEOHEE IR DMEIC LT Y
D DIIARE T TKRD 2, HFAUBIDA 7 ZAF DR
EREZHLPICT 27280, REROBSIEN 17572,
Fiz, REIKOBZIEYED, MR QmmUT), /IME
(2~5mm), FHE 5~10mm), KB L0mmIlE)
ST, BEEREE L, 2P L, {FREHOBEB IO
MR ERIZERESMA T, FHEREL/NE PO T, Y
R LD, HEEROEHELS L UVBESEZHEL THA
ERWERECRVEEZT: (BS, 1999), EB LUK
DESEE IR LY, BROERENRKEVEFEZ S
N30, KFECIES 51, HTAMIIWZAEh 24K
DR EZEALT, BEOE, B, TEO4FHAL G,
B, 7, db) »oERFERL T, B RERKOE L ZE
HTEEL, 20—EE2HWTESIT LIz, 72, ki
D 2EDFHARDKEN S 4 AR TFNRZFN0.4X0.6X
0.5m (BXEBEIXHEL) OFREOLEIED, ZOHODR
EREFNCHTC, REAROKSFHOR SR TERS
L, 20—#2BWTEIDHEITo 7,

HTRAKMLE A 7 AFOEEOEBREHS LT 2720,
20009 e, EAEHMOBEAFECEREH VT, T

Lo (BB, 1994) 7o, BHEERDI,
V=5.19X10"%(D?H )"

TIT, V. BMHE ), D WEEE (m), H:
BE (m) THs,

20009 Az, FFEMT=>D+FEHE» S, ES
0~10, 10~20, 20~50 cm D +EEE I L, H AL
ZECER D 9 AFOTEERA LT, CEEOSFCE
Wiz,

TEB I CEYOEEIZ TR TCERCHENZFELR-
THH#LIze T-C (Total C) & T-N i3 CN a2 —2%" (HlIA
MT-500) % THIE L7, NH,-N B & U NO;-N i34
+EAWT, 2MKCIEHK (£ KCIEHR=1:5) ThHiH
L, TNENA 72/ —NVEEBLIV 7=/ =
DANKYBETTIO—A Y Yzr vay (AKSNH
FIU-300N) XY #¥lEL7, T-K, T-Na, T-Ca, T-Mg,
T-Mn, T-Fe 2 &= K1t (HCIO,+HNO;) D%, Sr %
1,000mg Lt % XS i, EF¥EE (Hiz
170-10) THIZE L7z, T-P BERKIOE, €V 77> 7
N—i & Bk (BE UV-120-01) THIEL 7, 10D

- &t K, Ca, Mg, Na i& 1 M-CH,COONH, (pH7.0) @

LMWz, Srav1,000mg LB &3 EinL,
JEPWIEE I L0 4L, 2o pH (H,0) (+:
CO, F&Kk=1:2.5) 347 AEME (TOA, HM-7TE)
THIE LTz, TIEAEER 100 cm® OFLHGTRD T2,

IV. BRELUER

1. #FRADAREL

VRO TAMUO RRIZAL2K-2 1R T, RFEE
bHTAMIFIFIER UL 8y — %R L, WED 9B
510 ATHR &L, EED3I AL S 4 BTk bEr o7,
BRI T 1D S BRI 6 A H, AT 12 Bk
L, BAMTEEKRL 20Tz, &, T8I MEKMOE
FEHIT R £ h T —2+12, —15+138 & O
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—o— High water table site
2 + —m— Middle water table site

Q\Q\§\ —t— Low water table site

Water table depth (cm)
>
o

_40 -

_60 L

-80 . . . . . L ! L L . *
o N D J F M A M J J A S
1999 2000 Month

2. IO TGO B BIZ

Monthly changes of water table in the study sites.

Vertical bars indicate the SD of water table in three replicate
sites. Broken line indicates the surface of soil.

015
O high -~y = 4E-06x>'%°
R® = 0.993
012 (p<0.01)
tg . — EE_OB 3.466
> 009+ M Midde Y= X
2 R%=0.997
5 (p<0.01)
o
2 006 [
5 Alow v =3E-06x"™
3 R?=0.999
003 (p<0.01)
0 7 .
0 2 4 6 8 10 12 14 16 18
Tree ages (yr)
BA-3. HUTKALAOERMEEE

Stem volume growth curves of pond cypress in
different water table sites.

—37+12em T, BEM (6~9 A) DOFgH TR,

Fi X MEKTENEN +4+8, =97 B LU —30+

Tecm THoTz,

2. WFRERDA S AFORE

17 F& 4 7 AF¥ OFEEE, FHREEE, Mk
AR B L UMBERIRH T AU CERZZE (p<0.05) 28
Aohie (R-1), Fig, BARMOKRREF - EAKALLD
HH & I -5 T,

BIEN TROT-BMERREE 2R3 R T, KA
ko7, BMBERERCEVHAEL, ITEEEDOS,
B X MEANOBEMEIZZNE10.029, 0.078 B L
0.129 m® K- Tho Tz, Ml L BHEREZOMICIZ W
FTNOKATHERRIEBEHEHNZERITD 51, 64F
D S X BRRRENKE {Bol, — i, K
DOMBERRIIME OB a YA Fy 7RI HES T
e Tws (EEE, 1996), AFEEHOSEE, 17
A X OWERD 17 FE WD, BEEHN2BEGERL5
nibotEbins,
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250
200 L4
“E 150
[
£
=
g 100
£
(%’ y = 47.10Ln(-x) + 15.43
50 R*= 08619
° (p<0.01)
0 . ; . ,
0 -10 -20 -30 -40

Water table depth (cm)

[-4. SEFEHTKAL L 17 44 7 A X OB &

DB
Relationship between mean depth of water table
and stem volume of pond cypress at 17-year-old
stands.

PG ARAL & R Y D OERERE O BfR & -4
WZRT . WEOBEREMETERMEh (p<0.01), 47
A X G OEMRITH T ARGLOE T S HECIEINS 2 25854
HLOEMERL, EXEEMTREPBLZ —10cm £V
LHT % &, MEIRBIET L, )

A7 AXFOEYERF-3 TR T, KK k> THL R
DFEMREICESH A OGN, &, T L MMEKLT, The
33, 73, 114Mgha™ ' Tholzo FFHLYEINE X
B, BB IPEKAETERENLY, 4.3, 6.7Mgha™’
vyt THole, TS DEIFZREMRKICH 216 FE4LED
Metasequoia  glyptostroboides N Tk (F£F ¥ #h T 7k i
—50cm PAT) B Al EE O FEE Y MmE 5.9
Mgha-tyr! (55, 1995) &0, EBKREDA 7 AFTH
Molse Elz, 7T AV MEETD 48~160 FLED A 7 A ¥
WA (1R OBEARIEIZ 0~9 4 B) @B % 58
DEFIEYIMEME 1.9~4.9 Mg ha yr' (Schlesinger,
1978 ; Brown, 1981) XU %, AFEHOEARN OFZYHE
MEZERKENo72,

A7 AFM T OEDE TR, TBLEKLITENE
n22, 31, 43Mgha' Tholz, HIEHE (T) LT
#E (R) Ot (T/R) EHIFAKMAEL 2212 2nT,
2725 15 LIz, bbb, HTARUINEL L2
&, HNEROEEEIZA Uizs, M EEfictd 2 EEE
EREMUT, 202 L& Fraxinus  pennsylvanica,
Quercus macrocarpa B & O Betula &7 ¥ OEARIZB T 3
BAEEBR DR (Sena Gomes and Kozlowski, 1980 ;
Tang and Kozlowski, 1982) kR 22, Melaleuca
quinquenervia B A D REFER (Kozlowski, 1984) ¥ —
B|U T3, Melaleuca quinquenervia TIZEAIRET,
REOFREREFBRT 270 ThH b, AFAEMTIEEAKE
DHE, B3 20ecm U ELOK[B 2T CH>T, ZLF
B3 E, FhpARIOBE, HE» 553 5~15cm
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#£-3. A TAXOUYMER L UEHE
Amounts of accumulated dry matter and nutrient in each part of pond cypress.

Water Dry matter N K Ca Mg p Fe Mn Na

table (Mg ha™) (kg ha ")
Leaves 3.6 71.2 30.3 124.3 16.2 3.6 3.5 0.29 1.0
Branches 2.9 17.3 5.8 52.7 2.3 0.8 1.5 0.04 0.3
Stem wood 21.8 24.1 30.4 23.9 6.5 2.0 8.0 0.17 3.1

High Others* 4.6 51.3 21.0 134.6 7.3 2.9 3.3 0.09 0.8
Above ground 32.9 (60) 163.8 (81) 87.5 (71) 335.6 (88) 32.4 (68) 9.3 (71) 16.2 (24) 0.59 (21) 5.1 (18)
Below ground 21.8 (40) 37.9 (19) 36.1 (29) 46.5 (12) 15.3 (32) 3.8 (29) 52.3 (76) 2.15 (79) 23.5 (82)
Total 54.7 (100) 201.7 (100) 123.6 (100) 382.1 (100) 47.7 (100) 13.1 (100) 68.5 (100) 2.74 (100) 28.6 (100)
Leaves 8.0 143.3 76.1 183.4 32.1 6.5 8.8 0.41 2.5
Branches 5.7 32.0 13.1 113.1 6.3 1.9 3.0 0.11 0.9
Stem wood 51.3 53.4 61.6 61.6 15.4 3.3 16.5 0.35 5.1

Middle Others* 8.2 88.7 36.9 187.4 14.5 3.8 7.3 0.19 2.4
Above ground 73.2 (70) 317.4 (82) 187.6 (76) 545.5 (89) 68.2 (72) 15.5 (75) 35.6 (38) 1.06 (37) 10.8 (31)
Below ground 30.7 (30) 71.7 (13) 59.0 (24) 70.1 (11) 26.3 (28) 5.2 (25)  56.9 (62) 1.77 (63)  23.9 (89)
Total 103.9 (100) 389.1 (100) 246.6 (100) 615.6 (100) 94.5 (100) 20.7 (100) 92.5 (100) 2.83 (100) 34.7 (100)
Leaves 11.4 258.6 84.8 350.5 43.5 9.6 9.1 0.52 3.5
Branches 15.0 7.7 38.8 225.7 9.0 3.4 8.1 0.18 1.2
Stem wood 75.5 107.1 98.1 113.3 15.1 2.6 22.0 0.39 6.1

Low Others* 12.3 126.7 32.2 141.4 6.5 4.2 5.8 0.19 1.9
Above ground  114.3 (73) 570.1 (83) 254.0 (80) 830.9 (88) 74.0 (76) 19.8 (75) 45.0 (47) 1.28 (54) 12.8 (32)
Below ground 42.9 (27) 116.7 (A7) 65.3 (20) 109.7 (12) 22.9 (24) 6.7 (25) 51.1 (53) 1.07 (46) 27.2 (68)
Total 157.2 (100)  686.8 (100) 319.3 (100) 940.6 (100) 96.9 (100) 26.5 (100) 96.1 (100) 2.35 (100)

40.0 (100)

* Included cones and bark. Values in parentheses represent the percentage to total.

DEREBKT 5 Z EBBIR S h, BAMOHSE, [IRIE
Digpr otz KIOEWEE, WO Tz D LB IR 25
MEFTBY, EHBLROBENE (Brown, 1981;
Kozlowski, 1984) #EL T, MAKMEEZEWD TWHE2D &
Ezohb,

3. HWTFAMEHOTENLFHEE

BEEREOTBIEER L ol d, ERICEST
E U7 R RO ZEMNERC D WTIETHETH D,
FOFEBCOWTRFHATE Wb DD, KGR TCIIHEE
BITETORBERDAE D LITLT, HITFARUIDED
DHEE LI RITT B DWW TUTO L S KEEL
77,

HINAAL B D 2 EOFENEE % K-5125R3, 0~10
em D T-CHBLIUT-NEER, &HAMLTI11.0gke™,
1.0gkg™, HAMTI19.8gkg™, 1.7gkg™ !, {EARAET
24 6gkg™, 2.1gkg ! ThHotz, BAMITETCHESF
WAREZEBEOBAH ST, (& FAAM T 0~10 cm 2510
cm BUEL Y Eh o, AR O EFHIZB VT, 20cm
EOMITBOTCELIUT-NEENSZNFHI~18g
kg, 0.9~1.6gkg ' ThH 5 (JI[FH - EB, 1983) DIz
U T, RFEHOF - EARMLO T-CB LU T-NEEIX
RREH o, B ER STz, Lizdto T, AiE
HITi, HTAREAE L, EAEMSRNE, RELED
BHEMEZVR N,

0~10 cm @ NH,-N EBEZFANTE» - 7225, 10cm
PIBETIE, KU X2 —E0ERABA NPTz, —
77, NO;-N B E 3 {EAKAL D 0~10 cm T 34.4 mg kg™,
10ecm BUETS5. 0mgkg ' THo72Dwx LT, & - Hk
IO NO;-NEBERZEDOBATHHIHE X ELo], L
Mo T, KFAEMOE - FARMUTRE—ERHEHOEAXT, =
O NO;-NEEZHLIETT 2, 202 kiE, B
Kz & 5 NO;-N oz (JId, 1978) 3578 &
HEah3,

T-PEE CHTAMNMBICEE » @R A 6T,
FEXHOERDES L TRP STz, BEALIELET T
P OEMNT 2HmEBL Y (o 21, &, 199 ; ZH,
1997), AFEHIC BT HAEEP OHENLETH
%,

L@ T-MniBEIXH T AMNEB L s 5l BR%
< 0.18~0.32gkg THo7ze —H, T-FeilBEX, ¥
OHTKITHEL BB IZDO2N, B R AEARA SN
o 51, WM TO Fe & Mn OEHE RS DICT 27
DIz, Fe & Mn ODEERE, KR ETIRETE v Fe?* &
Mn** BEORENLETH 2,

HTAMBI ORI REE X, COES b EAKMS
s EARAL & D EWERA LS A S iz, —ikic, FEMIED
ISR B BB WO TRA U, f88is s
ERnA NS (FE, 1976) 2%, RFHEMTIXES NI
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B-5. #iFARAGIE O g LEEE
Chemical properties of soil in different water table sites.
* Total amounts of elements in soil.

F-4. HTFAMBIOSY L ERORSE

Nutrient amounts of soil in different water table sites.

Water  Soil depth Bulk density* 1-C** T-Fe** T-N** NH,-N NO;-N T-P** T-Mn** Exch. K Exch.Ca Exch. Mg Exch. Na
table (cm) (g ml™) (Mg ha™?) (kg ha™)

0~10 1.05+0.08  11.5 27 1071 5 tr. 441 217 97 2048 434 43
. 10~20 1.27£0.10  10.5 38 927 5 tr. 560 401 67 2540 525 27
High 20~50 1.1840.06  30.6 126 . 3292 21 tr. 1258 995 360 11728 1892 264
0~50 1.1740.05  52.6 191 5290 31 tr. 2259 1613 524 16316 2851 334
0~10 1.26+0.11  24.8 39 2167 19 tr. 617 307 162 3578 765 100
. 10~20 1.2940.03  13.0 4 1251 6 tr. 499 401 170 3457 752 47
Middle 955 1.00+£0.05  38.1 126 4290 25 0.9 687 597 474 15360 2697 330
0~50 1.1140.03  75.9 207 7708 50 0.9 1803 1305 806 22395 4214 477
0~10 1.214+0.01  29.8 37 2493 7 49 583 212 159 4792 706 105
10~20 1.2740.01  12.1 43 115 12 6 395 231 139 5182 802 143
Low 20~50 1.00+0.11  33.0 147 4207 17 14 1179 726 414 17380 2552 462
0~50 1.1040.05  74.9 227 7856 36 62 2157 1169 712 27354 4060 710

* Mean+SD of three replications. ** Total amounts of the elements in soil.

oD REARLESNRP T, INSDI &5 5 RFHE
HTREKCE - T, REBOEENEE - BEL, TET
ERL T3 EHEES R (IO, 1978 ; HAR - EER %
£, 1979 ; 5% - B2, 1993), BRI TR E SEMTLTW
LZEbEZOND,

pH iF 0~10cm 28 5.9~7.0, 10~20cm ¥ & UF 20-~50
em 3 6.9~7.7 &£ 0~10cm TlE» -7, £72, 0~10cm
O pH B EKRLTT7.0, RARAMTG6.5 KAMLTS.9T
Hoteo WAL EZRTIREIZ 2D, EREN I
NH,* R TEET 2EENEV, ¥7-, TR Fett,
Mn* O —8Fi% Fe?*, Mn?* W BTL S N, SO,2 b H,S &
Zi3 % (JilO, 1978 ;58 « B8, 1993 ;% B, 1994),

Fe?*, Mn?*, NH** 8 & U H,S IZ Fe?*, Mn**, NO;~ B &
U SO,> WHART, BEENE WO THEAKL 72 220 pH
BEL kb, &7z, BARUMSORBELBRIEKRLZWO
T, BREBEROSBICH I HREERO LRV TEO
pH 2{ET %2 Z L bWHTELY (H, 1989),
KL D FIEESEEPFRAWKRT, 0cmBEETDE
KM EZDOT-CL T-NEFF - EAM LY K 0%IE
Wolz, Elz, e TCE T-NEFHEAODAFB X
Ut/ F ATHEE A, 1989 FHS, 1991 ; &
5, 1996) D¥SUUTFTH oIz, WHEEEEIZVWIThD
THEE S, Ca>Mg>KzNaDIERTH o7, 50cmE %
TORHME CaBIZE, B8 L TEKRMETENETN 16,
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F5. ATAFOEBIVIROESEE

Nutrient concentrations in leaves and roots of pond cypress.

K Ca Mg P Fe Mn Na
Water table
(mg g™

High 19.3 8.2 33.7 4.4 1.00 1.0 0.08 0.26
Leaves Middle 17.9 9.5 32.9 4.0 0.80 1.1 0.05 0.31
Low 17.3 7.4 30.6 3.8 0.85 0.8 0.05 0.25
" . High 9.5 2.4 5.5 1.6 0.65 19.1 0.21 1.8
((;rfzmo? Middle 9.7 2.3 9.2 2.4 0.77 23.9 1.25 1.81
fm Low 12.9 2.3 10.8 2.2 0.73 1.7 0.11 1.33
ised root High 1.7 1.7 2.1 0.7 0.18 2.4 0.10 1.08
(lee Z?r?*ns) Middle 2.3 1.9 2.3 0.8 0.17 1.9 0.06 0.78
ver emt Low 2.7 2.6 0.5 0.16 1.2 0.03 0.63

1.5

22, 27TMgha™ T, R Mg BlZZhZh 2.9, 4.2,
4.1Mgha ' THY, BARETCaEB L MgEIZA%
Mmolz, LnL, BRDAFB LU/ F ATHLE (7
H, 1989 ; FHS, 1991 ; EfES, 1996) &Hi~N, EKAL
THRBPE CaEIT 1I5BEULE, MgEWR 20U ETH-
J2o LIz T, AFEMIBZAROHEMLEE LT, &
#ak Ca BL U Mg ENEE T, BEMEN DR wIEL
VZ B, ,

UEDZ s, HITTAMBIOA 7 AXHEREDE
%, WKL > THEFOBBEDORZ % EYEI 228
(Kozlowski, 1984) & & bz, B¥YW=E DD, Kiw N &
ELTONO;:-NEDETHEELTWwWLEEZOND,

4. WTFXRABDA T AFDEHE ’

HITAMBIOEL L CIROESBER2RS5WCRT, &
DESEEIEKEITHEWIEHRE (N, Ca, Mg, P, Mn) %
Molz, IR (ERE0~2mm) ONB LUV CaBE XK
KL > HRAL > BARIDIETH 72, Fe, Mn B & U Na
B TIRE « TURADMEAKALE D B o Tz, BiHCE « gk
1D Fe B & O HZKA7 D Mn 3 EE 3R KL D 10 fZ21
EThotz, FBROK, Mg B & O P IEBEICIEZAAME] —
EDBERANA SNEPoT, BE2mm U LOBROEE
SRR L D E,L o728, Fed & U Mn 2B 1T 1E,
TR ARMAOER B EIZIZRICTH Tz 2D LD
12, AR OBESEEDECIZEL D IR TKE WIE
B2 A B iz,

B Uz TRR, FBED Fe?t, Mn?t 4 4 8% <
(o, 1978 5 38 - BB, 1993 ; #H, 1997), MAKICHRIN
NI v, N4 YD 2BELED Ables grandis TIRREBHT
ROMnEBEPEL B2 HEINTVE (Xu et al,
1997) . AFHEHD A 7 A F TRE « TR TEKL L D
HEF D Fe 8L " MnBENEL, £/ 1 2 AREDE
BRI DEARTH A 7 AF D Fe B L U Mn OB EEL
Twb, Fe BX U Mn ZEREOGHICEET, #HER{t
BEELTF o —AB{LEERR ED & D RIPRBERRB L
VA== FYNF4 ALF—¥ (SOD) 2 EDBEE
CEERBEENH B (R, 1984), HALLBET T,

BRI HIRT O Fe ® Mn BENE £ 5 2 & ISMEESE
DOHFDIHEETHS (Macrae and Yoder, 1987),
Na OEBEERIC D W T THEL E1% 0, RINENS
ETHBEE, HREBEORAM BT OHERICB LT
K rEUoOEEZELTwS (BE, 1984), AFHEH
BEILE & CEFE ORI EAROERC L > CTHBELTE
D, BEAWADONaEBEXEW (BLZ1.0mel?, KFE
®) 7, EAKLEE « FAMOMRO Na BINE X% W
HREM D 5,

FEIZE CMEBOEADAF, /%, 2T~V (FAH,
1989) L HART, A 7 AFDED CaB LU MgEE X
2~6fETHolz, Tz, TRXUBEBEMDA 7 A X EH
R (Schlesinger, 1978) X b b AFTEDED Ca B L O}
Mg EERBIZ2EEEL o, IO LBAFEEHL
ot Ca E XM Mg B2%\» (F-4) k& L&
LTWwaEEZ OGNS,

A7 AFXHROEBSBEITR-3WCTT, N, K, Ca, Mg
BILUPTEE, F8&MMEKIEOESLIZEZHED
HEFIEBEUT, 1:2:3Tho72D, Fe, Mn B LU Na
BAMEIOIFIT 111 1o, 2D EXAKRAH
Bue, BOEIEBIUROD Fe, Mn B U Na BENE
W (FE-3, 5) 72O TH D,

WEHEMTHOERESEDE A5 L, N, K, Ca, Mg
BL P BHITAAM L BEfRZ L, #HEIFHNZIT T0%ME
i, —7H, Fe, Mn X U8 Na i ({EAALD Mn %
&) §RTOKMT, HITERICE D72 EIE 23 50% 80
T, I ESLIDE» oM, LT, KUNELRB 2N
T, HTEIZED 2 INoD 3TROESREEL Koz,

V. & b ¥

HF ARG A 7 2 FIRHAR T, AT DAE W IS HAR
WHELT, THEopHEE <, EEYE, EBEENE
BLOTHMIERES Db olz, 47 AFRMAEDR
W E Wb T w328, EFEEET AR —10 cm U
EHBWIFER 1A HRULOEKCES &, KRIZEM
WIRT T %, BB TORE2ZA 7 AFXATHEERT S

|
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7D DB LEMNEIT I HEE, MK —10em BRI
BOERVWEIREBTILEND D, HTAMANEL BB
WONT, A7 AXOMTELEDEGREZY, MR
312 HRREDOHEAKT Fe® MniRESRE E 272, DT
i, A7 AF R UEIE & UCEEN IR
LTwaEEZONS, §5I1F, WEARDERIC X SHT
KAEDENDS LD & DIRER A ¥ Y DO, %748k
BrRiZIEEZ O OTHLPITT 2 HEND 5,
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