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A (Cunninghamia lanceolara) RBRERHEEEMMF, ATk HRREK.
HEZFOMWW LR, RIALAANIH, BB REENKIEESREZE, —RRmn—
RoBHRBETER. R ERZ ZRZE, R HBTRE AWM. MR FeA LA
WETREAROER, BT A—BEER REM HREEM AP E S — kBN
T B RGBT,

ATHBZE—IAR, RNEHHESRET AR OIS A A T FEM
HAMLIRF S FHERRYERET TSR SRR LEF LRI LK,
FRIS[E 16.5°C, FHEKELY 1400 K, FERINEEE 81%, & AN RERE RN
RFEHRE ERPEMTHRE S RO MULEE, RRBBREEE 300—450 X2
Mo +HNUBEM. FEHEBKE X BBIL, BRI EEREAALR. D BURRBEH JK
%O
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ERATIHFRAMN RAME LB THOINERBEHELMERS, ERATHT
B ERFINRNFSMHEA ELIEE T, FrRl R % B L SR M.

BT 3R R E AR R AR R AR AR R AR A RRGEH ARABR, A rmEA L
RAMBERBBERKNER. Fll, 20—25 FEREARALK, BEERETX 400
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Table 1 Nutrient composition of aerial part of Chinese fir (in % of dry matter)

DTS4y B K 5 c ;

Part ot ;t]he tree Ash N P.0, K.0 CaO MgO
H Leafs 3.42 1.25 0.15 0.85 0.79 0.54
& Branch 2.16 0.54 0.11 0.44 0.58 0.42
A¥F Wood 0.23 0.13 0.05 0.09 0.05 0.04
B Y Bark 1.50 0.36 0.05 0.19 0.53 0.08

* BTN A ERAEE R RBRR. ELARBEHETRS RS ENE, BRI .
» REPENEEBRAREEASSEZASTI
1) FER, 1979 BABKR. FEKLHEZE, 164177 T BERLHFTTE SRR,
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MHR/ B BERE 150 MHXK/AHiEA. REEIRIKEEHFSBRBERKED
AR T IHBEREAANT D L E S MR KR 575 3R, RIBHR OABi—5k
ERPENERAAIHG Tl IREAMERETERBERZLBENE, 22 B4, &
fTEE L5X L7 K, G ERA 3,360 #k, PR & 16 2K, P i 14 FX, SAHMAMER
B2 270 5K, MM 085, MEHARBEHNESAHEALZBSNERTBRELA
HEBPERTRSBNEOR(GE D) BHNESARIRKEENEEER TEXERT
T#& 2

%2 BAAIRKALESTHREONREEAZOTERNTRRESEN (22 F£4)

Table 2 The biomass and amount of nutrients retained in aerial part of Chinese fir (22-year-old)

FYRER Biomass BT KER(AF/AH) Nutrients (Kg/ha)

ST S

EBIA

Part of the tree (aF) /X Liv

Average per N P,0, K,0 CaO MgO

tree (Kg) t/ha Ash
A# Wood - 33.2 111.55 256.6 145.0 55.8 100.4 55.8 44.6
MRz Bark 4.9 16.46 246.9 59.3 8.2 31.3 87.2 13.2
£ Branch 3.7 12.43 268.5 67.1 13.7 54.7 72.1 52.2
M- Leafs 4.8 16.13 551.7 201.6 24.2 137.1 127.4 87.1
Ait Total 46.6 156.57 1323.7 473.0 101.9 323.5 342.5 197.1

ME2AIEH.BEAAIKFRKEEORESIBERBY RN, mERITEH . BT
KRRz EARM, —REB(M 22 FAEERDPENEARATIAYFDETMENN L4 204 24
Fr//A, POs 64 NFT/ /AR, K0 132 A FF//A R, CaO 143 /A FT/ /A Hi, MgO 58 /4 Jr/
N

FRARPREE KR LT BEREARATIHAY D, BARAMERBEAAL
918, AMBEBROELSEKR /N LIATR 22 FAARDTENEARAIHSH, £
REEHERKELY 12.8 YHK/AH, MME 3 FaLIES, YHERKBIFHRAK

%3 AHRRHEHANEREOMRHEEHERR

Table 3 The stocking and average anpual volume-increment of the broad-leaved mixed forest

TRETOEEE
AHERE AREVEEER
! verage anaua
Forest Principal species S"’ﬁkk‘l“g Age (yr) volumcgincrement
(m*/ha) (m?/ha)
B E A B ¥k Quercus fabri
Q. fabri-L. formo- #EF Liquidambar 224.8 50—60 3.8—4.5
sana mixed forest formosana
ﬁﬁi%f&mﬁﬁ%& =3 Ea.rta_nop.ri:
ystrix
. — 4.1-5.1
P. massoniana—C. hy- LK Pinus mas- 409.9 80—100 >
strix mixed forest soniana
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%4 AHFEAKIRAHRTORETRSR(TY%)

Table 4 Nutrient composition of the trunk of main species in broad-leaved mixed forest
(in% of dry matter)

L] ® SRS HIR 5
Species Part of :hc tree Ash N P.0, K.0 Cao MgO
B % At Wood 0.55 0.18 0.05 0.12 0.16 0.01
Q. tabri M Fz Bark 7.73 0.46 0.06 0.17 4.31 0.12
M % Akt Wood 0.95 0.12 0.06 0.13 0.40 0.04
L. formpsana # . Bark 11.53 0.32 0.06 0.13 5.84 0.18
¥ w Akt Wood 0.24 0.21 0.02° 0.06 0.04 0.14
C. Aistryx W Bark 162 0 42 0.06 0.26 0.81 0.21
o E® A# Wood 0.36 0.10 0.02 0.06 0.07 0.03
P. massoniuna B} Bark 0 62 0.24 0.02 0.03 0.18 0.05

™, MBNERSERERT 45 wHHK/ A, AHABARAIMB=32—0 MNE ¢
FUEH, RAKEERSHTHERTRSENEABEL ARXETESBBREARM
B AR ETRBEAN K.

EANAMAEY 0.36—0.39 37a/EX' GRMIOAMAEN 0.48—0.59 32 /B,
BEROAMBEEREN 0.72—0.73 T/ EX W, FrLl, BIESMBERMEERKAER (L%
EPAEEN 2 H)XRITE XM TERNEFNERBNAMERNF I EELAT RS
ARAIHB=52Z ",

=L ERALKMRAMRAKEEDSF SRR

ERAIMMRAMREERLED, BEBEDEZNE, ERMEEH E. EF&
FREFRLE TGRS T8, FEaais, RO—EENT LREDNMEDNER,
BN 35 4 S B RE AR, H AR RRER. Hit. BEMNBEBRURRERTR
HRMSHEE, T LR D ¥E, FEERNEM. RT\LEAM, ALK
RAMBEE BB IR 5 Friro

BAR—FALMH TR, £ 2 MAUMNGERS 1—5 F)EX L REHED %
To BHMG, THARZEMEM, 4 RHHF. EME 6—10 4, BEEMAL% 800—
1,400 A F7/ZAER, 10 SE ARG, A% #1328 ¥ 0, K£92% 1,500—2,000 AFr /A ATEL, t0
RU 22 ERHE, PHUGERSABY 1,400 A/ A RAMEMAZA. BIHEX
BREREARREY LG, BFERAH 4,500—5,000 AF/ AR ERDET K
KBETRAANLHK.

ERAIMRMRARBEDOERTRE R, BERRORE (F 6)o ME 7 HH
DEH, RAREERHH FRERTRSEHESEAM FRERME. FARME, KA

AEEE Y EERMT (U 0 B RN S T A A THEEE D EBE RSN
B A Mo BENE. AT/ MENEFTESREN TRAB S BMERATIHEEY
REFRTRSBEDERT RAMK.
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%5 PRAIHRDRHRAKOATHRE(AT/AH)

Table 5 The weight of litter under Chinese fir plantation and broad-leaved mixed forest (kg/ha)

! 7R20R—8 AlE-12R3a-—lA3te—R AN R-bA3IA-
UFZES: O RH308|12838 |1 A3B|3A3E|S A E|7H3IE| 2F
July 20— [Sept. 30—| Dec. 3— | Jan. 31— [Mar. 31— | May 31— Total
Forest type Sept. 30 | Dec. 3 Jan. 31 ]} Mar. 31 | May 31 July 31
1% AR HRAK (23 4F.)
Ch(mcsc fir plantation 370.9 286.7 357.3 104.6 810.6 101.7 2031.8
(23-year-old)
A (17 )
Ch{ncsc fir plantation 61,2 207.9 170.6 311.8 565.6 324.0 1941.1
(17-year-old)
ARG (8 )
Chinese fir plantation 357.5 65.5 48.5 629.8 130.2 112.3 1343.8
(8-year-old)
HERR & RAK <
Q. fabri-L. formosana 308.1 1420.0 2254.4 244 .4 276.7 78.0 4581.6
mixed forest
RAEDRRAER AR
P. massoniana-C. hystrix 2100.4 490.9 129.6 143.7 1301.8 833.0 4999.4
mixed forest

6 PRAIMNARAHAKRKATHHARTRSR(TY%)

Table 8 Nutrient composition of the litter of the Chinese fir plantation and
broad-leaved mixed forest (in% of dry matter)

HarER K5
Forest type Ash N P:0, K0 €20 MgO
BARAIK (23 £4)
Chinese f,ir plantation (23-year-old) 3.73 0.58 0.09 0.13 1.54 0.45
BRI & AR )
Q. fabri-L. formosana mixed forest 710 096 0.22 0.20 1.93 0.56
BE SRS RARK
P. massaniana—C. hystrix mixed forest 4.35 0.99 0.09 0.33 1.30 0.52

%71 AHFAMNERNHTTFHRRTRER(TY%)

Table 7 Nutrients composition of the leaves of principal species in
broad-leaved mixed forest (in% of dry matter)

MR Species ﬁADsEhﬁ‘ N P,0O, k,O CaO MgO
BBk Q. fabri 5.18 2.11 0.33 0.98 1.39 0.47
W& L. formosana 7.05 1.48 0.12 0.84 1.46 0.64
R C. hystrix 4.50 1.22 0.12 0.81 1.02 0.89
S M P. massoniana 2.73 1.34 0.16 0.51 0.51 0.48

EARATHEZDNS REEMBEARBERKORE . SRR EEN L E—
EETHAERTIBRENN D BUAH A ARRE /ML IEREREEYZRER,
Rt R A RRHE, M EEAM T REERENERE, FUEARATHEXR
WD o RAMNEAZ MM SRR, FEHEZ GO BRI, SRABSER (G
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Table 8 The decomposition rate of gn!:lcl\ leaf
‘ l . SHREE(%)
B Species Loss by decompositic.n
‘ (% in weight)
B R EH (&) Half of Q. fabri and half of L. formosana leaves 89.5 -
EAH (/%) Chinese fir leaves with twigs . 48.4
: ﬂﬁl}i‘ C, hystrix leaves ‘ 47.9
OERMH P. massoniang leaves 67.7
B AREESN 42K,
Note: Samples had been dccomposcd for 342 days
8) KW, EAH—FEANHIA, ERRNEARERS 0% A4, BRNSHL

B 70%, T AMBAMEERE 50% £ho RRBEMRALAN T,
ESRH I, M AR R SRS L R RK , W, T A
EHTEA RN BRATHEEQEEWRRD 5 W88, T L BT S R Ko

= BANTA LB AR R 5 4

X T B A A THRIEMH RAK LR BHRROES, FIH—E LA/
Fikto NXEM 80 T K, BE— KRR, WEE % 30° £Eh. Mk 9 RATREN,
WP, RAMNREAR EBA LSRR . BARA T LI R R & 4 5
it NKo HTHRER, ﬁj:wawmxtziﬁmaeﬁ%ﬁfﬁ L100 247/ L, 1B
PHELG RIS ARN K , 5 48 488K -

AR TG bR A 1 0 5 B 5 %m@rmri%ﬁaﬁgwmxnmﬁ
b, R 7K BB K 4 R B RN 5 T e B K o 2 AN T B 0 5 4 4

%9 FEAMKBRRNZOEBEXEAT/ Q8D

Table 9 Loss of soil by erosion in plots under different forest (kg/ha)

1963 " 1964 .
e 7 F & it
Forest type 8+12 B ‘"1-3 H 4 A ‘5 A 6 f - Tota!
Aug.—Dec. | Jan.—Mar. Apr. May June
BEASEROEHEAR
P. massoniana~C. hystrix -0 0 0 0 0 0
mixed forest ' :
S AR (23 () N o
Chinese fir plantation 3.0 3.4 36.3 0 4.8 47.5
(23-year-old) O .
KRG (8 F£4) :
Chinese fir plantation 16.7 11.2 38.3 0 - 8.1 74.3
(8-ycar—old) ) )
RE—FHIERGIH M
"' -Chinese fir plantation .130.6 . 29.4 832.9 96.9 17.0 1,106 ,8
(2-year-old)
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BN, ARERE—R, WEOAHMREE, YHKFERE R EREROME MK
e, F MKk R AR, MA./ NEEMOEREREBE HARMKEZANAE %
S, {8+ M 5 B /N T LR R0, BOGMERE (10 ), BR AR D, TLFRRIL
X UE KR ERABE b, 2R LIS, RIS KK M.

BT L k2 b, A AT HREMR R 2—3 F£—RATHREE, HEAHRE
Yefy 355 HEE. ERREME, ZREEXMEB, FXUIRE, BT BFEMRMH, 1A
52, BIfE XK BT LW ERNFDIITE Ny POs KO E—HF£4 17.2, 9.0 5.1 AfF/
AHGETELN 104, 55 M 3.1 AF/AHGE=ZFE4 8.1, 43 2.4 AT/ AHY,

M. BAATHAEN AR EES PRRENES

3% T RAGAA THRIEH 2 A - MRS MEMEEREA —MRGES, 1
E— RS BB RT AR 10, RRHENER 22 59 HERERRR, KX
AR 20—30 £ IRIR—W, F 22 FHRARAEI — ORI E R B &KLY &
SR A TR KA IR 8@k 22 4 5,550 AFT/AHHE GEsE
1—4 4E454F 1,100 AFF/AH S—14 84 75 AF/AH 15—22 F£855 50 A FF/4A
B, REBEREUSSEREMELH—BRES SR (N0.20%, P0s0.05%), .4, &
it RRAERAEERSEFSHNEORI T E; BENEEnER R 22 £64
P 1,400 AT/ A, R RAMKEKMEZBAATHRNSSZ 2 N; BEy
G MBS 2R KRR A DR AR B e AR B B

% 10 BRAIHRATREAHRS HERBEDER (22 F,2F/2H)

Table 10 The balance sheet of nutrients under Chinese fir plantation
and broad-leaved mixed forest (22 years, kg/ha)

EARAL# Chinese fir plantation fAM e AB Broad-leaved
- mixed forest
RAXE MR Losses I R )
nent | ke E | pemy | W | pedudon | MECKHEK) [ BEGRES)
elements Growth of Intercropping C(on::\::ﬁu:; Restitution
trunk Soil erosion | oy food crops (liteer) gtrunk) (litter)
N 204.3 1.1 35.7 178.6 136.2 1,027.6
P,0, 64.0 2.8 18.8 27.7 42.7 163.4
K,0 131.7 - 10.6 40.0 87.8 279.3
Ca0 143.0 —_ — 474.3 95.3 1,702.1
MgO 57.8 — - 138.6 38.5 569.1

M 10 FTRAE . BRARMGEBLLEER, EXERRERHBN. RIEZRIER KLY

M@, Sk A THE 2 BEDRBE ST EENNEE. RN, WX
251 AAFF /AN B 179 2T /A A MRER) 71% o B FHGIEIE , DL IHERY = 4

1) BRME, 1980; EAGEBBARSESHINHAT. BRATRERERRTRIAK, 30—47 W, hEH2
Be bk 4 BT F AT
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Z—EZnz—0 RES BENRERTHE. SHHER, I ZEENAM EREER
HE, RHRAMKEEDETEDHE. URNH, HEH 136 AT/ AL HEY
1,028 AF7/AK X IHFER 7.5 Fo B FROEE, L0 MFERY 3 531 4 5. 5. A9
B 52924 MR 15—18 &, BT RAEWRER LR EHEREH RARBE DX R
FHBRAEN LT TR E R R, ERGEREN. 4R, AENFITRRENA LR
L, REZLER A AR NBAEBE, HELRFIRRIOERETENY. Hit,
B R MM A BT AR S IR IR 3, AN TAGE R Z BroAME AR L 0, MoX — (4 8
AP BE — DR AR R

£ % X M

111 £2%%, 1959 BRATHREKBNNSHIE. KUK, %45, 1—41 [, BFEHRHE.

(2] KBNS, 1980; hBEAKEEEHFAM, 28, 34 71103 I, B2 HiR.

[3] Duvigneaud P. and Denaeyer De Smet S. 1973: Biological cycling of minerals in temperate deciduous
torests. Analysis of temperate forest ecosystems, p. 199—225. Springer-Verlag.

A PRELIMINARY STUDY ON THE NUTRIENT BALANCE
OF SOIL UNDER CHINESE FIR PLANTATION AND
BROAD-LEAVED MIXED FOREST

Li Chang-hua
(Institute of Forestry and Pedology, Aoademia Sintoa)

Summary

Chinese fir (Cunninghamia lanceolata) is one of the most important timber
conifers in our country; nevertheless, the forest cannot grow well due to the soil
deterioration resulted from the successive reforestation on a same cutting area of the
same species. The present paper deals with the preliminary investigation on the
relationship between the nutrition status of soil and reforestation of Chinese fir,

The results obtained from experiments revealed that in comparison with the
broad-leaved trees, Chinese fir took up much more mnutrients from the soil and
returned much less nutrients in the form of litter to the soil. In addition, the soil
under Chinese fir plantation was liable to be eroded in the early growing stage due
to the bare soil surface and intercropping of food crops, whereas under the broad-.
leaved mixed forest almost no erosion was found and the fertility of soil tended
to be promoted.



