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Study on Sampling Method of Nitrogen in the Forest Ecosystem
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Table 1  Average nutrient contents of a Birch tree. (%
l ! Nitorgen Phosphorus Potassium Calcium
Leaf 2.15 0.111 0.91 1.04
I Branch 0. 46 0. 046 0.20 0.80
Stem 0.20 0.014 0.12 0.64
Leaf 2.17 0.108 0.92 1.04
il Branch 0.45 0. 044 0.20 0.80
Stem 0 18 O 011 0.11 0.62
I 2C C : nutrient concetration at each collected helght

n

W

n: number of concontration
W

I

W: weight at each collected height
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Table 2 Nitrogen content of new and old part of trees (%)
' P densmora Chamaecyparxs i Cryptomeria ’ Metasequoia
New Leaf | 121 0.98 | 1.57 §) -
Old Leaf ‘ 1.01 0. 74 1.20 '
h | . ; \ .
New Branc 0.79 0.20 ‘) 0. 19 0.75
0ld Branch 0.30 | 0.39
0.08 0.11 ‘ 0.22

Stem | 0.82
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Fig. 3 Relationship between nitrogen content and DBH.
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Jp, £70 b0 Ao BEKMLEObOE, ThLAOLOEICAFTHELE, 2L, 2/
;uﬁiﬂEC&ottbAo FEZEST A2 EIFTES, HEICUELZ D387 oy FTH 3,
- g Table—3ICR L7, 7KL, COMMBIMRREOES TS5,

Table 3 Distribution of organic matter in Ao horizon
Upper : Leaf Litter
Lower : Large blanch and stem Litter.

1.28 | 1.06 | 1.32 | 1.48 | 1.84 | 1.20 | 1.30 | 1.38 | 1.26 | 1.88
0.10 4.00 | 0.14 | 0.10 0.32

1.32 | 1.38 | 1.98 | 2.26 | 1.36 | 1.26 | 1.56 | 1.46 | 0.98 | 1.40

0.64 | 0.44 0.44 | 0.10 | 0.16 | 0.18
1.51 | 1.27 | 1.53 | 1.17 | 1.25 | 1.56 | 1.13 | 1.28 | 1.44 | 0.92
1.49 | 1.37 | 1.73 | 1.47 1.48 | 1.37 | 1.49 | 1.38
0.16 | o

1.48 | 1.78 | 1.83 | 1.83|1.23 | 1.79 | 1.56 | 1.37 | 1.58 | 1.32
0.25 | 7.40 0.35 | 0.35 0.13 ‘ 0.05
1.48 | 2.43 | 2.03 | 2.13 | 3.23|1.88|1.57 | 1.57 | 1.53 | 1.33
0.25 [13.80 | 0.80 | 0.85 0.20 0.35
2,03 |2.06 | 2.28 (1.8 |1.70 | 1.02 | 1.38 |1.81 |1.310.78
4.65 [20.00 | 0.10 | 2.30 | 0.42 0.35 0.53
1.78 | 1.48 | 2.58 | 2.13 | 1.32 | 1.34 | 1.61 | 1.42 | 1.19 | 1.30
1.95 | 5.88 3.38 [ 7.27 | 0.29 | 0.56 | 0.17

2.21 | 1.56 | 1.71 | 1.40 | 1.36 | 1.22 | 1.00 | 1.06 | 1.10 | 1.32
0.42 0.27 | 0.46 | 7.45 | 0.20 | 0.38 | 0.42 0.07
1.56 | 1.28 | 1.26 | 1.12 | 1.42 | 1.16 | 1.18 | 1.00 | 1.05 | 0.96
0.23 0.10 | 0.18 0.70 [ 1.02 | 0.72

L EREELTBLODIEITH>E DU ok DiF 0.78kg Th o & b %o e D5 3.23kg &
L oy METAEDDENS - Tz,

. ZO7ny MHONT v REERERE (S) EEBEK CV) THBE, il 1.50kg T,
- S 1 0.38kg, CV 28 0.25 &5 57,

L ooy FEIONT v F 2 ER S LTLTa0T, M (&) #FWVT, 1X1m? %
| THE S EADREIEEN L, BIIEKOR P= fpy; ORTRDENE, CCT, nlkT R
v M, REEORE RS, 4, CV=0.25 THD, EmEomEE 0.1 £95E, t=1.3L13,
Tibb, IXIm? OF oy b TEENZEE0% O TEHIENS0% < 5 VONEE ST &
 BTED, LihiaT, THENREITITOARYREIESC EMTE S,

=, REPIEICRE 3 ER BT ey FE20kgbH Loy FAd - TERICE B0 AsTES
K& pot, LehisT, AU EOREZWET 270IC3REET 0y b EIELAHEND B,

. Toy MEOBFERYEDENERKDORE L DBEREATAS E, KEDIZSRZEALBEKRA
BNY, AS S OHEEEHIEE ORICIADERLIENE I TH 700 BKICDONTHSE, HHTF
 HICR DL K S ICH AV ADKE E ORI A S HOBIGASH 2 OTRITNHEEPNE,

D A JHOERYRLEMINCEM LTS ELZ DN, —RICHKETOKICS » & A1 ¢,
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KBNS > EBE, COMMIZERBKEL D bBEERKOTHBHE L. Lc2>T, Ao FiZEl
ETBEMICK - THBYMIZE DS C EiCE b, UL, LERMO%IERE 3 ton/ha Hi DT
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EBEbLNB, |
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BNOHROMENE L DEAEBIINT 2 FB WL EMT 2R EBHZ, LirL, Ao HOBIEIIAE
HMRICASCERINTOVEEDEEROELOBORESBICIIRE CEBLILL, LT,
Ao DY BORIEICINERNZ HE VB 5 BEFIE0,
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KT B EDD 5, ‘
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DFay FOKE gmid\g<, 10X10m2 ¢ H VDT oy POKZIBMUEH B EBDNS, !

3.+
FH DK DI 1 MRAMC B O TRIERIC 4 SR O A D I 4 6 i (0~5cm, 5~10
c¢m, 10~20cm, 20~30cm, 30~50cm, 50~70cm) IC431) TERIL T35, Z OEATRINT 20L&
I & B RMIIIENPFEMIC K 5 LEPOF v RMOLE(RELZEETICITE > TS,
FCT, CDOEIIENEEET BNRIEND D HE D bRt Ui
i&ﬁﬁ@§M£mKOmf®é<®ﬁ*uﬁ&ﬁ%/#KOWTT%D IO EMCDNTOR
FEAEAYAN Ovmgton Li/\-f— Y BEBXOEBEEOY v, AV YA, F Y WAGCOO\“CODéLu[J’JfAZQ
(LA ELTOAED, ks & site D5 Sampling g])sr)ror & DEMHA E KIS DTN
ZALIZIE > XD Lo T EEWRE LTS, F/, Zinke [3FRM IRV 3 HHA D © DREEEIC
XoTZML, HEARERBALSHNZICUB>TREED, T, LHOF v Fuics
TREHAD DN B I LT hs > TR T B, Lichs>T, 3 LHORKIIHIKD S0 A0 AT
LTATIIINETHD LBNT S, -
PR BT O F v BEDOFEMHITONTHS &, Ovingsoﬁgif‘gfr:ﬁ Lk K}%fﬁtﬂﬂ/‘ﬁ&%ﬁﬁ@%
15 & Sampling error 3% 0, ZEMIAIRELIZIZEA LR IBZ—ED B EAMMULIEE T LT &1
L7chs-T, SRR 2R ST ORENLTVC LK b, L L, E—HaNicsncdiiick
BN BB ENLEOERP O DRI, TIT, 1KATLDDRTHITHENE DD
BT 208N H 5, ¢
T DBRAECSELEE / FHRERREE / J\'-H\’Cijto Wbk & b ETHIC 4 D OBFTICAE YD, 2.
hehEFEs, S %E S 20m % T2 10em [T, 20cm A 5 60cm 3 Tid 20cm [T A3 2RI L, |
ZzohoR#EZRD e (Table—4), 1
ALHD 4 DOWH DS ORFEEIZ T 0 v MK D 525%, 29%, 25.5%, 37.5% &/XDHL
BICE s THEDDENNBH 7, UL, 60cmITOLEICLTHIRLTASE, oy l‘ﬁeﬁ‘
HONZ11% ER OB OENEEINCH I EN XD bINS ot T, RAREKICBOTHEMK
DU NS >N, KELETI2HTH 720, 60cm $TICT B &, 3BERVIFEALHTOEE
13D = 72,
EORRERERICOVTTH o 7o ds, F v KRR EIEHICERSHRICH 2700, FvR
BICBOTHEINOEDIBRAEASHE UL BHIAERT O EEbN S, ]
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Table 4 Cardon content of each soil profile

4 Actual Hinokl forest (g/1000cc)
= Plot
. goil depth . \ - 1 ) ,,‘,,,,, 2 3 4 average
T cm A
0~10 ‘ 24.6 25.4 28. 4 35.7 28.5 £7.15
10~20 22.8 ‘ 16.2 16.5 14.6 17.5 £5.10
20~40 ! 7.4 ‘ 6.1 8.6 ; 9.3 7.8542. 00
40~60 | 6.8 3.8 69 7.6 6.28+2. 37
: 0~60 . oms | a4 | w9 | s1 | 7sssie
. Natural Hinoki forest (g/1000cc)
b j 1 ’ 2 ‘ 3 ‘ 4 ' average
0~10 ™ 21.7 24.3 26.0 26.5 24.6 +2.98
0~20 15.6 15.0 1.7 13.5 14.0 +£2.49
20~40 9.3 8.3 ‘ 8.8 8.8 8.80+0. 60
40~60 3.7 5.6 4.5 5.6 4.85+1.32
1 0~60 \ 63.3 67. 1 | 64.3 . es.8 65.9+2. 19
Root Amount
Nitrogen (g/51(§{00cc>
@)
2
1.0{3 % - 2 .
t ’ A 2“ ° ©°
0.51§ » 2 g a 10l ¥
¥ % % «@ a
1 % " .
? a P 51 ¢
- i ; X " * o
° - ® A S
01 " . @ . " SRR i
{ . a 2 * a é x X
4 1 x a X
0.05 . .. ; X \
-] 0.5 R o o 8
a 2
: a
.0.01 . . . . v . $ X
{ 0 10 20 30 40 50 60
Soil depth (cm) 0.1

0 10 20 30 40 50 60

Fig. 5 Vertical distribution of nitrogen Soil depth(cm)
in soil profiles.

“ Fig. 6 Relationsiip between amount of

E little roots and soil depth.
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70cm FTHEL 35 EHEmicdizd -k (Fig—6),
oD EnSEEE T0cm £ TOEEALRIU 2,
T/, FEWEORIRE FEICE%E { 0~5cm, 10~20cm, 20~30cm, 30~50cm, 50~70cm
& FETRsemmT, 1220 10ecm MT, Ffg22ld 20cm MicHyd TEHRAETTE 5 7ce i
R (Fig—5) TAc& i, KELTRINESEZ CEIICE SRS EMMBRMTH B0 mZE
INEL L, FRTRESBODEEIICESBIELBAS VLY, FTHTREROMZRESU
fos
FOX5 B HEORWOEIEZT0cmETE LN, CTNIVENECAICELENSSVDTF
EMNHFELEL, T0cm ETOREMNEDMHEICH L TENL VI > TOED%E il 3 5 EDH %,
(Fig—5) 1cA# 613 kI Iy FlE (50~70cm) D& ADEAHHRIIZ0.03%05 0.5 &1 0DD
ModD, KEREEELERLTVAIETRINLVENECAICELENEDDONEND S 8D
néo as
ORI DV THIZ C—D rule 2 @A I 2EEHEL TWV5, T18bDb,
1/y=Ax+B
Yy RAPSDF v KEORH ()
x: BOEE (cm)
A, B g
OEFRMP O LBAMEL TS, CORDPSMELcALEE T0cm T TORHEEZL ENE L, 2&
MEZE T0cm F TORULERITIET T 2 M HH 5.
L L, 22 TOHEEHOTRDES T0cm £ TOLEHERDOF v HhE, 2RIC SNTHE
DE/NMEDOKS S HBH, KEE L TRETEITOMETHAD LN S,

5lM M
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Résumé

~ This paper is concered with sampling methods used heretofore and currently in use to measure
the amounts of nitrogen in trees, the Ao horizon and soils in forests see whether or not they

adequately and accurately measre those amounts. In the evaluation of the results of various

‘methods studied, those applied to the tree, Ao horizon and soil as explained below were found

o be mostly satisfactory.

1) The tree : In August or September when the nitrogen content is stable, about 10 sample

ees with sizes averaging from large to small in DBH are selected cut down and separated into

aves, branches, stems and roots. Samples of each are collected separately for the individual

ees.

Both new and old leaves and branches are taken.

- Stem samples are collected as disks that are in proportion to the weight of stems at each
eight collected.

Roots are sampled separately according to diameter, or according to the weight of each

~ 2) The Ao horizon : The organic matter of the litter layer is divided into 2 groups, big
‘1“.‘-: nches and others. The amounts of those big branches are measured in 7 quadrants (1X1m?)
lhich can be considered satisfactory, but the big branches need to be measured areas larger than
1m? quadrants.

~ 3) The soil : Soil samples are taken from each horizon (0-5, 5-10, 10-20, 20-30, 30-50, 50-70cm) of
four soil profiles that are selected randomly. The soil for each horizon is measured and analyzed

the total of all the cores from within that profile.



