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g X B & X
(ERRIRERER)

RERMURL EEMAR ( Cunninghamia lanceolata ) ditk, HTAAK 4 o & %
SGRERRME HEARBRE, WMEEHSBRE, HURBEEEE, RAFT RS
T, BREREFER, SSBMAER 42 2 ), ITERXELFEE, E14%E
XK, WEHIITTRTSRBLERRGEFR. B0 RK, B, BE. FLSBEcse
MR, BRGNS, BB EESHNELSERRR, KET—ENE%
FARRZLCL? 42 82 82 72 102 112 22 aad PedRTHIT ARG — RS R A AR B BB
%R, HASREE R, BT HENTRE, ERAWHK, CHERTHREERE
T AREN TRNIAR, SRERSERRRC, NEKEFARK, 1983 43—1H,
BIMERAGER KM TEARAEEEF (UTHHRERPEIMRSEREATES BB
¥ ( Pinus massoniana ) JER, MAWESHAK (Schima superba ) , STRIRIBERZH
ko, A HEEER.

—., AEHBRNE R FH

PHILAIBALF b4 23° 05/ —23° 08/, ZE£111° 49/ —111° 55/, B 44 BB,
“EFERE, 2GERUASE, HEEEEBEL, SHUEE K 200—500%, & &
600% K, WEEEBE, DI25—35EMIAS, TIEATETN ER R, KEdul,
B, pH5—5.6,

A TR T BRSEE, RER, WRKH, BARHZHAE WM 1979—
1982 R0 % EFHEE2.7C, 2 ANMKEBA, Fil2.9C, 7 AAEBRA,
Fi529,1°C, Mo & S LI & IR B 4 B138,8 C M0.6°C 5 4EME /KRy 1537, 2
X, EHRRBEVYNI244,9%8%, MRKBBEIAER, £851—1 ARTE, ¥ XK
BERTH/AKREN, EAAMGMREE, HHEENT3—85%.,

* SIMAENTEMEE, Rk, MO RE ST RIS . BEIL 3 1K
T EhE: AXERRRARETREY N, REEHER, BRERZ2E: 3R
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XENRAEBREREBRAEERTEREEZEAYK, BEEGRLER. AENEEH
RER BRALIRFTABALHER. EEBERK, AWRED D E ( Dicranoptergs
dichotoma ) , 2K ( Blechnum orientale ) , ¥ 7 ( Th ysanolaena mazima ) |

= (Miscanthus sinenis ) 1 B 5 ( Hicriopteris chinensis) 2 J9 &1,

=, REN#

PENGNAGHFERTKISTUERREX AR G 5 BRI HE, HETRB.
IR BIMRST, Pk 8 48 RIBHARS BIMAZ KB T4k, AR RAS BB
THEFE, PfiieA, GFEERS30 T k. WENAR.: RSSnmERE,
FRIARMT i, SIARMES AT, HEMEER, R E LR R H % .
WL ko M ATAR Y R T MR 23 000, WRESLREWE S BEWEEC 5 Ha
R Gz, A R B H K T 24070 R SN, TR PR m A EREs BT @
M0 SV A AT IR R R B A

= BRFEAH

AR RBER—, W, FRSAEN Sk, HMARBEARS, DR KK 2,
FARBED CH1 ), HOHARY (BRI, 2, 3) . HEBITEMRSHK, B9 48%
WD AN =ZFi . BABEBBESHRNT; SRMEFEDTHAR X # H
I, %TEEZTHARNAT (£1),

(=) BRKRIEOER. ZHRS BRSO ALY, P bERRN, 344 0k
Fo REMGHHEROMMERSRZ, FOFEZE, WIHIRD, GREDERE
WMIMDRK, TRHRARCEL, B, 2). O h&RRMRARBORZ T 45 751 55
BB, AREHSHL, MINDRNR, TR (-A5 ), ERENEKRSRER
EFEHFERS: FHMKRESE, WIWER, TRDER(EH4.5), RETIHG
ARG AFMZED; BRI NEREKKE T IR, EERAS 0S50 B
SHOBL2, 4MKIDNERESE, HHAEKZN, HBWLES K Bk A B,
AR BT HBLE, BT B, AR TR (BT ),

(2D BEHSHEK.

Lo WRBREREE AR, AW ARSI 2R, B, Tl
. RBABMREAWE: [ BRMSHA, HEERS (H1), [HESEAS
DR, WRELTRY, DREMEESE, BAUSE (E2 ), § =/ R
ERAK, BRERS (K1, H3),
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Is 14 12 0 8 5 4

Bl BIHSEEEHHUEQOS 5w

Fig.l Vertical section in mjxed crop I (plot ¢)
Hi(Belt length). 163 (m)
W (Belt range). 1 5% (m)
i (Age) 84 (yr.)
Figimav, bt ). £ CC LD 3 a2k (m) i (Pom. ) 4 78% (m)
HeBi(Scale), 1 =200

K2 RIWREELYNEE (225
HEHD)
Fig,2 Vertical section in
mixed crop I (plot 12)
Wi (Belt length)182%(m)
W ¥l (Belt range): 1,5%(m)
Wik (Age): 84 (yr,)
Fi#% (av, ht). #(C, 1,)
3.23K(m) % (P, m,)3.7
HK(m)F (S.s,) 5,72 (m)
HeBi(Scale), 1 :200

BA B Ah
{C.LLXP.m.XS.s.)

0 2 4 & 8 10 (2 14 i6 18
KR ¥ H (horizon range: m)
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Fik TURAS A5A
(S.5)(P.mJ(C.1)

19 14712 lo 8 & 4 2 0
JkFH: %, {horizon range:m).

B3 REKSEEEHIEEQ4SHRER)

Fig,3 Vertical section in mixed«crop T (Plot 14)
#E(Belt length). 163(m)
# % (Belt range)1 5(m)
i (Age): 84E(¥r.) :
g (av ht,) . &(C.1)2 83%m)M (P .m,)3 62 (m) #(S.s.) 3,88% (m)
th#1(Scale) . 1 : 200

r 70 .
i 59.6 A (1))
! 60t D : ¢
w ool B wen Poml)
1%
£ ol 39.5
< 33.6
> 30t
s 23.6 25
z
~ 201
= 1 11.3
= 5.6,
, 0.6
o 2 4 6 8 I

ZH  (diameter class) ;g*ﬁ {cm)

B4 ORI OSHREREAR, SRMHRE S OBEEE

Fig.4 Degree of discrete distribution of number of trees based
on diameter class of C,/, and P,m, in mixed crop (Plot 9)
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s | B& (C.LY
[] =R (P.m.)

#wk (S.s) 4
46. .

20}

##% (No.of tree) %

—
o
T

! 6 8 -
=or A(diameter class} ; X (cm)
B5 RISREREA. SRBMAARERESSFOETE

Fig.5 Degree of discrete distribution of number of trees based
on diameter class of C.l., P.m, and S.s. in mixed crop

1(Plot 12)
aor A (C.1.)
ol 703 o
r— D gk (P.om.)
70t 59.8 #Ak (S.s.)
T |

(No. of tree} =%

L34

0 7 7 5 3 70

24 (diameter class): ¥ (cm)

He I IsEiElmEA, DRMME ARy B HE

Fig.6 Degree of discrete distribution of number of trees based
on diameter class of C,I,, P.m, and S,s, in mixed crop
E (Plot 15)
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2 BRAEREDEEREL YRS RO

I'able 2 A comparison on differcnce of ‘mean increment
of forest trees and estimation of scope

in its toial difference

g5 | I : ! = ; ‘
mﬁ CTE T exiex, . X=X X=X XXk taX, — Xy
Spec1es§ Item | j “a =005 }a =0,01 1 a=v.05 [ q=0,0!
I—1 o020 | o5 ‘ 0,93 |oa6
0z = N B “— - e e
~ Wiy g 0,18 0,49 0,82 [o4* | I>E |
Tree ht - 0.25—1,23
& I—0| 0.7 0,47 078 | 0,28 | | o
B | i
I—1/ 0,23 0,63 1,05 1,3% | I>1 ;OH>I
(C.1.) N e R — - —0.87—1,93 | 0,26—2 35
ke I—1, 0.2 0,72 120 |1+ | I>T
d.b,h, 0.38—1.82 1
E—1| 0,32 0,64 1,06 |02 ‘ |
I—1| 0,17 0,48 079 [o9* el I>I | I>T
L N | 0,411,837 0,1"1,68
= WE 1| 0.6 0,44 0,74 |1.03*% I>KE | I>K
Tree ht |— ’ : : . 0.59—1,47 | 0,20—1,77
B TI—H| o.23 0,63 1,06 10,14
T ; N TI>T ) 1>1
" IR os foar ] 060 2.0 | 6T a1 | 1aT—2.0
. ‘ B 1.59—-2,41
Gomy | FE L r—x 036 | 100 { G L 3I—>2%o
dcboho - [ “'—i T ; - -
I—0 o039 | 1,07 | 1,77 jo7* :
S N D R, e d R S
i e —m R : i - : I |
o Tree ht. I—%: o7 1,02 | 1,70 2,04 .‘1.02_3,06 ?0:24_3.34“
S.s)) | miE | T s T e TTUI>H
) d.lﬁ{}(?l. IT—H . 0s6 0 100 [ o158 187 }o,rsﬁ——>2¥8 ‘0.1423.46

M REREY,

ok 1 B RAER — AR RS B R AL TR R R E B R
EEGNERTIAE 2, %I EH,

C1) ITREARBRNEERNBERKRTI ST, RINBRERRZENE
KRIEW, M1 WERIAEWREE, MAREKSH (EL), THBRDMARTE
ZHCES6 ), FUBREREY I E, ' v

C2) IHWDRMWEERLEZEMETINI, I 5SI8ERTA BRER,
I BEHATT, BWHBATI. BT 1 WSRBERARY, wREHMERE
¥, ITRERER K, T WDRRIEFRSZE, TR MABA AL £ 7 4 1R
T, REBEEMY, HAERRHLEK.
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C3) I WMARE., WRAEKBSHEW RS, TIRHKRER, SRMREEE
BERE, RRBHRE, ERAWI,

2, Pk RIE. BRAKS &M RAZKEE MRS 3 FART S
EEME (RET, 8, 9), REARMFHRERSBSITRKSERER—.

1) BAMKERPEEEEARSERERR, 1 (REREEERMN) BETF
1fE CET7 ),

(2) DRBHMERNPREEERSPhERE, [HRFIMNIL (ES ),

(3 WARMMEREZEEEERS FHERE, THRTI(EI ).

MWET7 TR, SARBEFHESRRELZ K, EREEEERMEEREYE
THe, HPHEEEKBRBEIEE, BHEATABERKERE, BWEEEERNT
%ﬁ%ﬁ,%l,m%,%B(UT%N&%Z)%I%EEE%EB%@T%;%%
HERAERFRR, MR, BAHKEXHOLHELEBIE, ®THERAK
Mo ERENLWNEFIILRDNER, BHFR. RBR. BRK, BAKESH
PR AE R UM C 1) AAMAC T ) MAEKIES (Hs ., K9 ),

(DREHKSERBREYR . & TSRV ARE DB K/N S R4 1
SEBEREWRY RIS ] SRANEEERETIEA, RPN EDBANLA
B 24, IHAMESRERSEASTREY, EEHRNERRLTERTIRM,
RIBARGEDES BN DRI 4—6 M2.2—2.60%; IEMMERERAHE, H
AR ED R (E 1, B0, FRAKS TREDE, ZAI>1. 1,
DRMI>T. I, HAI>E, SHSEWRERKERE—%.

B2 AR SR TR AR A/ NRARSERRBRERS. 1. I T EBRHER
Bk, HAMBFHBRRK I&MELHERRED, HEWRTFRHACLE
11) o XERFEAKSHILALGH. BEMERE THX.

(M) BEHSBHEARRNLR. EdBERAURSEHREDE, HERE
575 R R AL WNE, YAHACHRFORE, FERBORABEAR LEG
Wk, HANBADEDERRYE, BEHBHIR, WEAEER—, BREIERM, &
30—50FE %, ME50—60E K, &V HBMKMKMNE, BEMmEmUNmMTY (BN,
2)., GRMIEREE, BHEAB, REIEXUT, MRV, FooEXEs, g
EE CHE3) . WMARRWERRGBIES0EXK, 4XMRRATR, muEKE
3, KEIB0ENKE (A 4). AR, DERBNBAE BN KT 5RE 4 7
EEAHER (BT S, HRSFKSFRFRTEARAK, FOWMERRNY, TEE
FPERC O, 12, 4, iRk, HRNRE, EREERESHEEUDAE, Ba9K
HERESR. KA5M5ES, NRISINERSARBRY, LEBSDR M, 2 AR
Eo BFHARRBESREF, WRS 5 AR AERNT RERMEMSEDRRS
BABAKE L.
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B7 AREWRSOERFEHBENNELERE S
Fig.7 Increment curve of d. b, h, and height of meap sample-tree of
C.l. in different stands '
—EEEK (Current annual increment);
...... Tk (Mean ananual increment);
1. I.1—EXEMixed type),
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He RSy BEMEHARENRELEKE

Fig.8 Increment curve of d b,h, and height of mean sample-tree of
P,m, in different stands
— k44K (Current annual increment);
oA K (Mean annual increment);
I. 1, —RX%(Mixed type),



esr B - ) o f

0.8

0.6

# (year) F (year)

o FREMSHATEHRBEMMES LT &
Fig,9 Increment curve of d,b.h. and height of mean gample-tree
b of S.s. in different stands
&4 (Current annual imcrement)
"""" ¥tk (Mean annual increment):
1. 1. —iE%x® (Mixed type), ‘

rk (C.1)

R (P.m.)

fix (S.s.)

]
n

- ] -

£WE (biomass): 25/ (ku/elgle wer)
~ ®

B

III Il! 'l!

1o KRB MG EMAEH Rt E L
Fig, 10 A comparison on biomass of mean
species in different mixed stands

IT—1AEER (Mizxed type)
715 knEE  (Plot No,)

sample-tree of each



20r o qa00 &
- B 5o (stock) §
4__' 1.8 ] 2700 o4
E ] «w2 (viomass) m
. 42400 ~
E iy
; 24
s 2100
* 1200 &
Tt
—_ 1 4]
3 1500 <
© (]
3 1206 3
2 2
'§ {90 =2
w
,,_%, 600 g
Qs ﬁ
= j300 £
1. I8 I T Tee K | O | B 0 R

11 RREIBZRASME R L

Fig, 11 A comparison on stock and biomass in different mixed stands
I —THBEZH (Mixed type)
I—IA%E®RE (Plot No,)

(E)REHSNBEY L NELER,

1: HREWEW SRS TE: KROARTHE, KT EDRELER, I IMLWN
WEMAERILIED; BRI, IXURERER 1 WHD, RIL0BRERES
PREORE VA 4 RS, B S, HRSSBI . IMISLSTFlol, Edl. X%
T 1, HV4RMBZ RSO EDE RS RE: K.CafSiOma &, & Ex 4
BhTF1082; TN, PRIMei & BM10A K TR k4 ERE 3,

2, RS ASERELYER: WA RE, HE%IHRERENELER & B
(£4). REKS LEOEN, KA EA PRI E R IE 5,

ERRES F RN EN, SR KREAPHES W (£5 ) £0, RE 1 WHE%P
5101, IMINEREE, 2NAEUKHEREER,

KA AEEAEVRS RSPk, AAEERSE AT ESTER.

SiAl=4,12,5=0,26375,F=15,62,TF 0s0s(35¢; =407, F0,01(ass)=7.59, FF
PL15,62>>7,59, #4ALHENRERLERTE, BALSDE#—S HEEFHARt
REVRSBOZRBE (LET ),
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%3 FTAKSHEEHERRARSTRSRD

Table 3 Existing state of litter weight in different st8nds and its contents in nutrient elements

|
Y HEYIEER sy £ N ‘ 4 P | £ K
o) A\rm.\mmv : HSW Ca SiOs
% | %% Exicting state| Ash Total N Total P Total K |
of litter wei- | (g) (%) (%) W (%) (ppm) (ppm) (%)
ght (kg,mu-*) B N
| .
Crop Plot SefE | PRk | sefE | b 3% seE | HEERY) | sefE | EER?) , WE»J siE | BB | s L g | ZkfE Hhgs2)
type No Value Compa-Value Compa- Value Compa- <£=va0ch- Value Compa~ Value Compa-Value fOoBmmx <£=m Compa-
i _ rison _ ‘ rison rison irison rison rison | I rison
1 045 _ N ,W W
Cwm. 1, 2, 3°1548,2 | 100 7,101 100 0.,9714| 100 |0,0551| 100 0,1620, 100 544,3 | 100 rmwc.i 100 4,69 | 100
L | | | | |
i B [ 4 T , i
I 17,8 95184 94,6 8,72 123 0,8243 85 10,0494 90 0,2005 | 124 4407 81 1580,4 | 103 | 5,81 o124
- | | | ]
I |to,11,12|297,3' 54,2 11,63 | 162 0,8721| 90 10,0456 83  0,2984| 184 | 4323 79 115332 99 | 7,14 ﬂ 152
¥ [13,14,15 | 412.8 w 75,3 (11,64 | 164 0,7924| 82 |0,0393 71 ,mo.mam, 170 2900 53 2306,9 | 150 7,57 ﬂ 161
_,, 1 t i ; ; \

1) FNLEA=/MRERNTEISE,
2) Heltokz(10C,1,) Fr004Exfth,
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#£4 TEANSBRSBEHLBER

Table4 Soil properties on the distribution zone of root

systerm in different stands
e \$T ?E BT omE | #wmMER, & N | oEm P o#% K
i) liﬂ; Bk f : ]
Rk '5'[ R pH |
I | 1 |
. | : .. |
Crop ‘Plot‘ Ogdler in = Bulk. Organic « Total N |Efficient Efficient
; §011 pro— ‘ | ! r
type | 'No.{ile layer density | | matter P | K
T U em) (gem® L (), L (B) - (PPD ). (ppm)
1072 { 1 ;'; 0—50 | 1,23 15,74 1,25 | 0,0695 | 0,413 2,304
(10 ;2 | 0—c0 | 1]15 15,98 0.8 | 0.0731 | 0,198 | °1,661
.l.hl,i;_i _____ 0—50 | 1,25 [5.48 1.26 | _0,0928 ‘ 0,112 7__\ 1,982
T 77 1 0—40 [ 1,36 5,59 1.83 0,1624 0,325 2,612
I |8 | 0—30 | 1,25 5,48 187 | 0]1478 | 0,460 1,998
,,,,,,, 9 i 0—5 | 1,8 5,51 2,41 | 0,478 ’;_9.232 2,511
"to| o=t100 ' 1.5 '5.58 1,37, | 0,0928 | 0,000 71,858
F i1+ 0—T0 1.26 5,38 1,97 | 00737 | 0,416 | 2,645
1z 0—100 147 15,58 1,69 0,068 | 0,025 | _2.223
i3 0—47 0,83 5,81 2,20 | 0,103 | 0,332 | 3.683
kit 14 O0—47 1,02 | 5,54 2,40 0,0446 | 0,000 { 1,953
sl o—70 . ales 55 231 . 0.0826 1 0,080 [ 2.738.
ok §ig: L oblesh: 1S
S5 TR S ERPRER KSR HERR
Tabic » 4 covparison on the mean values of conten tof

toral N, eofficiert P and cfficient K in soil of
-

different stands

modem | 10w S | |
CamEKR) I | I | 1
Crop type :0,C.D : |
5 | &N Eff. ;Eff.i N |Eff, B, &N \Eff Eff.§ 2N \Eff Eff.
1 ]
Nuruent To%\?l1 P2)~ K N\T(I’\Ilcah P K 1T<§al P K !TOIEIal‘ P ‘ K
. SRS o [N DU Il PN PRI vm—— [
w&ﬁ’ﬂ 3 3 o e ‘ | ‘t E :
Pléht nuxiiber v S ' 3 4 3 } 3 3 3 3 3 |38 3 38
R i L 1_ [ A S o
EX 4.76 Lo,723 5,947} 6,731,057 7,121 | 4,76 10,441 6, 721\ 4 58.0 422 8 342
e e e e R e __..,_--1 B S S
Xi 1,58 (0,241 1 9szj 241 0.35 4_374 1,58 |0,15 ‘ 224 L 1,58 o 4 2,780
ey IS 1>, EAP, [SEESIST o
Lomparlson gt 55(K H>1 >]I>'f’“7F’

1) %W%NJJ%B’JREB’*E%&/E
2 ) £#AP. KELWEf A7#iz, Efficient”fgis,
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£6 TEHKAELMEN, HEPHKERHFESH

Table 6 Variance analysis on the contents of total N,efficient P

and efficient K in different stands soil

TEXE | THM iﬁmE wh B E 8
Variable Sum of | df | Mean | F | Fa . Significance
source squares | ‘ square I. ‘ l o ‘ level

EARAKRESERZ I NENER

Contents of total N in crop of C,l, and m'ixedI’

® o4 | 0.65 | 1| 0.5 . |
Intercrop l ‘ —0.89 |Fo,10(;,4)=4,54 ‘%i%%ﬁ
ooy B -292 4 -078 1 |
Intracrop 1 ' | , :

BOwW — 2,27 1 5 |

Sum | i

ALK ERZ I WENS R

Contenis of total N in crop of C,l, and mixed JF

|

! |
A e R X | EBEZR, T
Intercrop | l —1,24 IFo 10(y, &) =4,54 |[{H: 1 >@I=1
[z 121 s | 5,36 SH, s
Intracrop I | 1. LRE 2
g ‘14 .80 ; ‘ N@E&%ﬂ-?\é
Sum ' ‘ | B,
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Table 7 A Comparison of content of organic matter between

soil in different stands
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Crop type, Mean
two means
Xi ! B N )
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Plate 1 Vertical root system Plate2 Horizontal root system
of sprouting tree of sprouting tree

BE 3 DREBORNERGE)ILANE MR 4 FARKERA >
Plate 3 Relationship between Plate 4 Horizontal root system o
the root system of S.s.
P,m, (right) and C./.
(left)

b .

Lo . Sy AR AT IR CGE T4 /_)(‘(.
Plate 5 Relatlonshlp between the root system of C.I, (left below)
.(right below) and O.s.(above) in mixed stand
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AN INVESTIGATION OF ARTIFICIAL MIXED FOREST OF
CUNNINGHAMIA LANCEOLATA, PINUS MASSONIANA AND
SCHIMA SUPERBA IN XIJIANG FOREST FARM, GUANGDONG

Zeng Tian-xun Gu Yan-kun

( Department of Forestry, South China Agricultural University )
Abstract

In this paper, an investigation was made on the structure, growth, bio-
mass and root system of mixed stands of Cunninghamia lanceolata, Pinus mas—
soniana and Schima superba and litter of different stands and its effects on the
soil property in Xijiang Forest Farm of Guangdong, The investigative data
were analyzed by means of comparative methods and procedures of statistics,
The conclusions were given as follow s ‘

.1, There were fewer contradictions between the tree species in the mixed
orest of C, lanceolata, and P, massoniana, so this mixed stand is a better
fone in mixed stand ‘types,

2, The relationships between the tree species in mixed forest of C, lan-
ceolata, P, massoniana and S, superba were very complicated, Int his kind
of stand the parts of the forest trees which were above and idnder the grou-
nd are highly competitive with one another for the light and nutrient, This
has shown that if these tree species were used to establish mixed forest, they
mustn’/t be planted at the same time,

3. As in the hilly area along the Xijiang River of Guangdong Province
the relative illumination was strong and wind speed was usually great, C,
lanceolata will not be adapted such environmental conditions, Therefore,
the established forest of C, lanceolata must be transformed into P, massoni-
ana or S, superba or mixed forest of P, massoniana and S, superba,

4. In comparison with pure forest of C, lanceolata, different mixed fo-

rests can significantly increase the content of organic matter in the soil,
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