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A RAL KA UL RRM YR, BRI AR BRETHR, HRERNA:
B EABAEBRL N 211, it LY 5 82%, T EBAE 18%, MFEEmK
|AHN 7.087 m,

B SRR, SRBN BN AT 618.6,56.47,511,82,1057.95
f75.85 AR, MFEEB RO B, 8, ST8EH 5% A 78.58, 7.72, 45.80, 84.51 f
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RAEDERSERPEBEABREEM, ENIHERKNFESH, KBFRIBIAEHX
Bﬁiﬁo '

BT RE 2 1 IR AR AT R LA SRR NS, 1,3, 4
Bo1 A, AN REENE LRFH51£9% 16, 1, 9,17 B4 AfTo

AERESRETEBHARTENSAEREDE, ERHFNFIERATER. B
R—MHXFRESRENT S, RS FENEETBRORIER, RENESRE
MRIEER.

BEEAMBROAEEm, SRR UREE, WEREENATREAME>, &
AR, 326 i th 2P B MBI RSB0 5% ) 0B F , BEHE MR A4 H BRI HELo
- EREREKR, LR B HEEEORAER, EXMK, $FEERTER
W, URTHMERAERX RS EHRE" % AXBNRERHAROHARRY
XA R E R TR A AEN RS BERHR, HBRKESREF RMBHEN
Bt %E,

—. BAMBKEMFRITEG &Y

(—) BERBARSE: RHEBANTEHREZEE_EANS | SHfEl, BRRALAARY
Eig—8B4, Z e Eil, BEFREMOBRNE KEELRSE. HRN 740 X FERLHERY 0.9—
3.9C, FERHBAR 632.8—782.4 RH ;4 IR 121.76—123.18 TR/EX/E; THNWREHR
Mt pHS5.3—5.6 (0—5cm JFE , 7 KB )o

* ARDEYRBEHHPBHAERA T RREFBRH FLEYN,
1) AXSRFEHFIA 1981 FRIRI KRULSHH .
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R AR BRIE R : M (Pinus koratensis) 104 ¥k, EHKGi2 28,1 FX, EHIBH 120 F;
K (Acer mono) 77 ¥k, EHIMNR 21,0 BEDK, RIIIR 177 F3 i (Tiis amurensis) 68 ¥%, L191R
% 31.9 B, R 140 558 (Ulmas mongolica) 13 ik, FI9HRR 38.8 R, TIIRH 198 F;
KEAHL (Froxinus mandshurica) 38 ¥k, L1M7 52.9 E 24, ER I 245 46 ¥R 13 Bk, B 19HR12 44.5
B, PRI 178 F, MAHRLEAR.GOR. EAR SHERNERTS. BAGQEEM, BX,
th T METES,

(=) TEFH%k: £pRBERKAL 1 SREBITNREHHERE.

HRANETFESRABITEREVE, BEAAERRKLER. WEAYE, L 10 MREERET
HARIUA , HIRIE Wa = a,Df (3,5 b AHEH), REAMETE.MTE W, 5KIKR D th £ ¥ TE
KB M Wy == a,Dp: (a,, b, AWE)REEHRME,

TR EREYR, REREN RO IBHN 10 3 (5x5)m* BHR, MaE s BEXLTF
ALEET ,HRERB,

AR MR 208 (1x1) m* BHRRME,

WOEEDR R | AHHMARIZIIR 10 4 (1 x1) m* I RABEN.

Ll ERsE TAEEE2E 1983 42 9 B Lt T

=, W THRE S T

(=) AR EHRPFRYLLA
KB AR PRI AW RIH 211 i /A, i Fe A G 81% MK 0.9% ,
A5 012%, EFREYRST, INEYBRNREHMEDBYE S 18% K82%(FK1),

21 FEWLTREM B EmR (/)

Table 1 1he biomass in the Korean pine-broad leaved forest of the Changbai Mountains (ton/ha.)

A 4 L 53 ¥ B it %
Componets Foliage Branch Stem Bark Total
ai 1.268 5.920 20.915 2.718 30.821 14.61
s BEM R 2.129 36.309 89.334 12.263 140.035 66.38
MO 3.397 42.229 125.230 14,981 170.856 81.00
¥ K 0.247 0.590 1.065 - 1.903 0.90
B Ok —_ - -_— - 0.243 0.12
M(FLH) - - - - 0.556 0.26
s - - - - 173.558 82.28
HWF 5 - - -~ - 37.386 17.72
R it 210.944 100.00

CMERVAE, ERALDR D, R TREE SHFIERY, 2 125 o/ A, Sk
B REMRR 9%

RAER Y 37.386 Mt/ /A, 5 BAEDRE 17.72% , R 7 D76 R #1E 20 Bk
u_to

(=) BAEEER

AHSEEERRITN 7087 M/ A (R2), HhOngh 147%, @H M4 5



162 T Y T I 26 %

®2 RAHHEFEE~ROE/ AH)

Table 2 Annual productivity of Korean pine-broad leaved forest leaved forest(ton/ha)

s U R B F B Mt %
Components Foliage Branch Stem Brak Total

ar 0.491 0.154 0.351 0.046 1.042 14.70

LS PR 2.129 1.300 0.764 0.114 4.307 60.77
N 2.620 . 1.454 1.115 0.160 5.349 75.48
. BN 0.021 0.049 0.089 - 0.159 2.24
B X - - - - 0.243 3.43
H(RE%) - - - - 0.556 7.85
ML - - - - 6.307 88.99
KT - - - - 0.780 11.01
2 i — - - - 7.087 100.00

60.8% (BERR)o

MNEEFREN, SFEAMRBESHT 1A, XM, BR/KOE>RER
Bie MR ZF (1963) R R IME A THRERARD MAGE =1, ik % 28R
RN HRGET , AT MERARKLNERRN S,

ANHTFRAH LW RY 3.644 01 (R 1), MM AFELFRIEK 264108 (R 2), M4
RERBN. ATLREHMHZERREM, RIBEK, EHRFE"RNBETEN.

HEAEYFE Ry 0.243 off, HE R K,

(Z) $FATHER

BFEWTENREEY, TLUBS W R B HEKE, XX AEY T L RABEER
HRKEW, Al EHRAESRERHEF

B:UsE , 7E 1980—1982 £F, S FE W LMY 3837.5 AFT/ AW, AR ESEARBINE
B A 3.

%3 1980—1982 FANMHHBAFNZRERE BN

Table 3 Total amount of litter and the percentage of various components of litter under
Korean pine-broad leaved forest during 1980—1982

L e Ao o Saer gl oa) %
[ I 1862 48.51
o 575 14.99
53 963 25.09
RELR KA 438 11.41
B & 3t 3838 100.00

HEFD,HRAENELBREDHSOLARK, HREEDEN 63.5%, XEHH
EMER R R — AR MY , 33 L 84 s R0+ B A RABURIE .

LREE BRI HME 60 BERBRAKEN, LR L2 REWHE L E
RE, AOMENEFEMURRARENR S M EAEDBRE SETEN.
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(M) :Pcpf LK

— A% AR S R R A BT L A AR, AR T LA R+
e W AT T WL 59 o

3 LR P 5 RV 23 S AR R S A R ) AR FE , £T A B
MARHEHURE L BB Eh S HRBERY: FHBWE 14.68 ni/AHT; 0—6 EX% 32.15
m /MR 6—27 2K 19.93 T/ A3 27—60 JEK 28.64 mi/ AR, RAAS, + M H HLE
FTERHERRBYERT RLRE (0—6 EX)

(F) £HBHFE

REA B R R T FAR RAOER, ERBBEHEE>RIEREYRESR
HR I — e A R E N R, R R MRS BRE MR ERRAE o

A SOH B, = SR S RO TRYE R B AR W A o RS AR MR L ot
BRI, MR B YR RN S SR E SEER. SFXEEREDHR
SRBUELEBRRAK, F 4 WO, BIEERBA, FAEFREATRE DR LR,

F 4 BB, CMRMAKSEEYETRE EAMM 1%, EYWBRES RSN
68% R132%, {RBR,EWBMFEE IR B, M RAET AR, MK, K
Bk R HOLL BB K,

%4 TREYHKEDROFEEE (0f/AL)

Table 4 Annual variation of biomass in Korean pine-broad leaved forest (ton/ha)

bSi] ] =X) %

Item Biomass °

MEFEEY R 210.944 100
FREMR 7.087 3.36
SREVRLR 4.461 2.11
FuErk 2.626 1.24
Wi AR YR 213.570 101.24

=N R
(=) EHpsoeR

M B RS THEREE, R RS S OETERX, AEER L
WEBHFROUE,

TR SBERHAN IR (<LOmm) WER, BELRIERSHT-EEH, bit
;EWO .

% 5 A, MR - A B N, P, K, A BI2 300, 25, 890 AT, RELMA
HEENEBNE0.7%, SKALERERETHOEEEH LRGSR ERELR, A
bt WA B IR RS :

RUKBEH & L8575, AN, B T LIROMBER, bR ERWE, KRR EN
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®S5 HOLMONFSR(AFT/AH)

Table § Nutrient content of forest of soil (kg/ha)

QLI GO 35

&. i3 A N Available nutrients
lg:m‘)‘ Toal N

t :

P : N P K
0—6 4403 30 25 135
6—27 2293 147 - 177
27 -60 3604 123 - 578

mEAHaEERN.

TR RN M AW EY, bREWTNER TENE R, AKEER LM
My pH (% 5.4 24, C/N 3§ 4.2—5.1, bo At = W R AR MR, B0 204 1 AR 7 8 o

(=) HshpItsy

ERRERROERED, SARAIREERAD Y NRRF,RE—H AR
RES, HASSRBEREAN. Arkibs st E REM M R5E SHE, ER— R A &
Aoreh, TS & R, BH B o

H%6 B, FALWRTRET KRS, AR EHYWN, P, K, Ca f Mg &
4y 8% 602.88, 54.32, 498.20, 1038.12 }7 71.63 AN/ AHlo TER—MH#, AHRH NS
RS FAMM N SR L5 o ER—HAT,HADSBEE, THRTHIEY
10—25 (A NS R/ 2.6%, T FNRE 0.16%)0

BRI EA M BIRER, AR H 5 RBE X, EA TRERRES N 6. WA
RMBEAH LRI N, P, K, Ca f1 Mg g ¥4 5024 15.72, 2.15, 13.62, 19.83 § 4.22 /%
FIABI(E o HhEAMME KWES SR, FlANE, SAEYKSBHNER
U F A K& REY 3—4 f%

B6 OUNAHATRIRIUB(AFT/AH)

Table 6 Nutrient content of trees w Korean pine-broad leaved forest (kg/ha)

a %
Components N P K Ca Mg
H 20.69 1.55 6.33 5.39 1.78
53 26.76 1.90 6.86 36.10 3.50
EAL
F 17.57 6.83 12.34 14.22 2.51
54 9.13 0.60 5.09 12.38 1.19
H 46.19 4.32 24.72 54.11 8.45
153 296.28 37.37 129.11 463.43 28.83
Ly ”
¥ 129.76 5.07 237.25 213.32 17.91
i-4 56.50 2.68 76 .50 239.18 7.46
154 602.88 54.32 498.20 1038.12 71.63
BAa(>1.0em) 120.20 17.90 90.81 117.52 30.98
BHR(<l.0cm) 77.85 11.91 51.59 63.22 31.14
W 198.05 29.81 142.40 180.74 62.12
it 800.93 84.13 640.60 l 1218.86 133.78

X 2
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%7 AXRORFHNSHER (AFT/2HD

Table 7 Nutrient amount of shrubs and herbs (kg/ha)

% .

Plant type N P K Ca Mg
I N 11.86 1.45 5.11 17.36 3.05
H X 3.86 0.70 8.51 2.17 1.17
e 15.72 2.15 13.62 19.83 4.22
HF &4 10.45 1.64 8.69 7.96 3.47
Bt 26.17 3.79 22.31 27.79 7.71

EEMRGFTF ST, FRURENRIBELEEYEAE LM, WD ERM A
5. HREDEARREE WP EABEENT D, B TRARTRFIEE, HRAZYH
N, P, K S BELEFHEEMR. HXKkMe, REDDHFIHKEN, P, K, CafiMg &>
B4 43.50, 3.70, 13.45, 56.30 & 1091 AF7/AtHo FLLMFEMMP, BHEEYEF
m?%ﬁtt?iﬁ%?ﬁ?é%?@% R Ca BAHREE 8)o MM Ca ERWAEY THA
A 4—5 o
B8 ATH MRS (AFF/ 2D

Table 8 Nutrient cantent of litter from Korean pinebroad leaved torest (kg/ha)

RED N P K Ca Mg
sE 21.00 1.94 9.45 43.45 6.29
Eds 4.69 0.35 1.44 2.45 0.81
53 6.58 0.52 1.76 9.60 .54
REFH i 11.23 0.89 0.80 0.80 3.27
& 43.50 3.70 13.45 56.30 10.91

. 5y B

(=) £BREPHNIBHF

FETEWERTR DB, R EAEDBERPOFRD, EESRERER—MR
M EFRE. NEEESALETHED S AT 1 W05 #3586
BEAMFEIBAZ P BRERNTHERTRETOREE, ErRIERFIR
BFREENE T A REEEIE TS
C OMEBH, AR ENFHSERPUNEK,RAE 7.3% REELEDBT. £V HL
RERENR S ENG 29%0

EHRMESRED . A THREEANSARRSER SRR HES, DKL TR
PR RARIE AR 53 45 5%, K SRRk AR XL T ELER B #0554 o

(=) HYVFERSTE

- ER RIS EWELR, E%H’Jﬁﬁ%ﬁﬁﬁiﬁ PTERH Do
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%9 NAEAPNBRHER (AF/AH)

Table 8 N distribution in nutrient cycling (kg/ha)

"4
Compaonents N
=3.2] ¢ 827
LA ] 163
FHEim ‘
0—6cm 4403
6—27cm 2293
27—60cm 3604
& it 11290
REEERDH N(%) 7.3
THAEHRENSRNN% 2.9

®10 HHEBIFEFBRHRIHR (AFT/2H)

Table 10 Nutrient content in annual biomass of various parts of plant (kg/ha)

H o2
Components N P K Ca Mg
M 53.85 4.87 26.92 54.51 8.99
B 10.93 0.91 4.66 16.91 1.13
F 1.25 0.06 1.30 2.05 0.17
)54 0.56 0.03 0.45 2.01 0.07
BAR 2.10 0.30 0.16 2.00 0.30
Fi 68.69 6.17 33.49 77.48 10.66
EF 1.05 0.13 0.49 1.50 0.28
Bk 8.84 1.42 11.82 5.53 3.03
At 78.58 7.72 45.80 84.51 13.97

ESER)BEFRREFIERA MARELDHELY E

Percentages of different nutrieats in trees, shrubs and hetbs in total amount of annual nutrient requirements

ik 87.41 79.92 73.12 91.68 76.31
A% 1.34 1.69 1.07 1.78 2.00
BAo% 11.25 18.39 25.81 6.54 21.69

B = —ny R RAT IS I 5 (AT /™)
Nutrient amount required for producing one ton of dry matter (kg/ton)

1N 8.92 0.67 2,97 3.57 0.93
G 15.50 1.21 9.24 16.82 3.66
N 6.21 0.77 2.90 8.88 1.66
- S 14.18 2.28 19.00 8.88 4.86

P~ RN TSRS R(AF/ %)
Nutrient amount required for producing Im® of timber (kg/m®)

1N 13.55 1.02 4.51 |— 5.43 1.42
AR 58.77 4.57 35.04 | 63.79 13.90
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M& 10 BEEEAFRFONTETUEH, ENEB2FEFNFR I TER, NP,
K, Ca 1 Mg A5 H12%4 79, 8, 46, 85 R 14 AT/ Ao XMHEERME M
HREFRSGES) B, BRREREN—8FF. HhEXENEEMBRPLERD, &
HROWEFEHAD,BHNEK, MIMTYEFBERSEE, EAEMIBKEMEST
FFARE 2—6 f&o

RAR SR EM R ER BRI EERAER. NEM 1 I THEE, LR
EROBASENHBER T ROEBREMRNER L UHKRTFE.ALTRASE
AR R R IR0 o

FEAREHR D BEBO, ILUMFAREGEMN LEPRBFS, FFREFFTURIDEL
MRS BRHEAGE 1) BEARRAR,TAFERDFER, RATAEAFS BN
I TR M RE 1 R Ay B AR T B, TR IR 5 B TURY , B 2Y FE KRG A
YT, AL uE TN R SER, EXRF R, XEREITTE,

x 11 FRERFOBBFDE (AFF/ 2D

Table 11 Annual uptake and return of nutrieat by trees (kg/ha)

Components N P K Ca Mg
T A A o 398 o I Wi i 3 4 112.19 9.87 46 .94 133.78 2.1__._5;___
ARG 68.69 6.17 33,49 77.48 10.66
T8 VAR Fe 4y 43,50 3.70 13.45 56.30 10,91
VAR FE 4% 5 R 4 1% 39 38 29 42 51

MFRAREFR S BIRWAITEF H(FE 11), Ak Bl @%YIEE 1380 o MR R
mEN, MARCa MM BBER, XTRSHBRMABPRIEBER. Milksnea
(1974) BARALBRIRAAREA, A& YIHE LRSS BREM S RTIN M, & magvtiith
A, e FERAELRT, N, P, K 2t fTE SR 0 %8, Ca RATHE, TRAR
¥k Ca F B K=o

MALMAREM R EBHFEMAL(GE 4), TUTEERIPPEHRRL(E 12)0 RPE
BEFRASRUMELIFRRTENFOR. -

® 12 LIRS ERS T (AFF/AHI/E)
Table 12 Annual nutrient balance in Korean pine-broad leaved forest (kg/ha/yr)

C?mponﬁts N P K Ca Mg

W= TR B9 B RS 827.10 87.92 662.91 1246.65 141.46
FRETERES 78.58 7.72 45.80 84.51 13.97
FREDH LK 52.34 5.12 25.27 61.83 13.94
S R 4 26.24 2.60 20.53 22.68 0.03

B SR A 34 853.34 90.52 683.44 1268.68 141.49

BRSBTS (B 5) TR, TUBH, THBEREN,
P, K &R ESEMN Ho
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h. W

AREAHMERBER KK EENHAMAR, XMEKESKIPEERREERK
LML DGR, RNERHOAKEBE X, AN SR NX R AKEATRYHEBERLE
HREYBK Ko

ERFRGA, AREDRBREXREFR TR, BEXYES T NKEES, D
EEFER, AL, FEER TR ARBEREH,TAREFETERER THEK.

AEREARE, BEHBENBER TR LRAMHKE - BREZH, ERE%
Wo5> R BEEE UL AMK RO BR , U W R IR0 3 O e SR ARV 25, R U8 %K Mt
LA REDHD SREX 418 8, SRAHRARZHAD BEABATRERTLNE
KIMNB—HEE, HHRANTENRRRBMLIRPRFER, ROFELAREHREN
Mg, A EHERE.

- BAEWERIBEAPHE-EFEH. BREAEYFELEFBROIZFETRDY
3.4%, BERERDBED, BARNAS BERNT L 7—26%,

BE, ZREAREBRRFREN, BATHENEE, B TRZNENHEKEEN

R FEFRAAKKGRAN TRRESKES R, HTHENEE TP ER.

s % X

(1] ERMPHEALLINFIRF, 1980 MEFKLM, 6982 M2 WS,
[2] FE%4,1963: KAUBKMEBERNINFERRSHBSHRRAE RO R R. HlkHE, B8 5,582

.
o [3) ¥, 1980 K bt E REH D NANERASENDIHT. AKEBREARGRADL, 2i5--
220 1/, .
(4] BAES, 195 KOUAEEARPREEINRVRHEARKE. SRERREHRT GREDOL, 196

B 204 mo )

(S] MRS, 1963; RitBEATKSERKIR KD HEENHERR. KENE,E8 5% 3 .

[ 6] Malkdnen E., 1974: Anpual Primary Production and Nutnent Cycle 1o Some Scots Pisc sands. Helsinn
pp. 53—54, - ’
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THE NUTRIENT CYCLING IN THE KOREAN PINE-
BROADLEAVED FOREST OF THE
CHANGBAI MOUNTAINS

Cheng Borong, Ding Guifang, Xu Guangshan, Zhang Yuhua

(Institute of Forestry and Soil Science, Academic Sinica)

Summary

The biomass and biological nutrient cycling in a Korean pine-broad leaved forest stand of
Natural Reserve in the Changbat Mountains of Jilin provice were studied. Results showed that
the total biomass of the stand was 210,944 kg/ha, the biomass of the above ground parts consti-
tuted 82%, and that of below ground parts 18%. lts total annual production was 7087 kg/ha,
and that of herbs was 3.43%.

The contents of N, P, K, Ca and Mg in the above ground biomass in the stand was 618.6,
56.47, 511.82, 1057.95 and 75.85 kg/ha, and their amounts of annual biomass production was
7858, 7.72, 45.80, 84.51 and 13.97 kg/ha respectively. The percentage of nutrients uptake by
trees constituted 73—92% of the total annual nutrient requirement. Althrough the biomass pro-
duction of herbs only constituted 3.4% of the total biomass production, the amounts of nutrient
requirement in the production of them constituted 7--26% of the total annual nutrient require-
ment.

Litter in the stand play an important pole in nutrient cycling. There were large amount
of nutrients uptake by trees retuened to soil.

Data in this study illustrated that for producing 1000 kg biomass, Korcan pine only re-
quired about 9kg N, 1kg P, 3kg K, 4kg Ca and | kg Mg, however, broadleaved species re-
quired 16 kg N, 1kg P, 9kg K, 17 kg Ca and 4kg Mg. It is obvious that broadleaved forest
required more nutrients than Korean pine did.



