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Table 1 The geographic conditions of eight groups of comparable sampling plois

a | ® @ ® B fii 3 B B B i) LR E
Altitude ! | Soil depth
No. (s Dircctness Slope ' Soil type fom)
1 550 Neo*E(RL3#) 20° #H g L 30
2 660 SasW o ¥ 28" 1< e 28
3 cao Neo L iy 31" L1 ) ' 4D
4 [ 580 K40 -ErE A ' 3" o fE L 30
5 7L0 N4o"EiL[BH#) 0" HEg ap
6 720 Nzo E(RI#) | 25" HEt 25
7 ; 7040 : Nav-ECk B ) 36" Bl t 50
5 | 3040 Nas Lok B3 35" /it LD

PEIR AT, PRI 28 MR I, P TSR M 3 4 B 15 A IR 4 ) AT LR

Bft, MBFFISCIR R AT 4  SEHRE RITd, BM R RO PR S &5
s 2 MRS MR M R R A AR L T L, W LLIAD, R BRSO B R 2 b2k 2% .
TR NS R E RN T MM B RN, N FHERS T HomIi b 5 A B W 247
g L TT R

2. MEFRRAE

B B 5 A 0 B 7 T S R U B DA A, T SR A AR e A R M T
IR ST PR A e B T R M 2 0 R 9 o AT, X MR R R M S 2 AR R A,

NSRRI EHER R ST 3T, £ MERAESWELC- M S, T19884E5 AI5H
H R4 8 4T e e P TRIB M T M L BRI FTIR S, R TIM T 1oomAl M.,
M5 A1cHE26BA 6 P18 S 2 410 RN IR 2 hit {7 RS TMls, F10di
ot B B R T4 ) B A LA, SRR AT DU HERR — e (B R R R 10

W SN BRI E ST 7 AT, FiERE R IR E 9-70.5%0,5
M AN, B ARN A BT AT A, B4 BIMRSIR R, REE N KRS B
RIS BT E AT B, BN K SER B 5 T 36 22 H6 S0 A 4 HOF RS B IR I

Be R HAKERY LG EMAREN EOERE . .
AT B LS KBEARNMEER (HHI, T19884F 4 —12 H 4R 16d ATl T
% 3SR 0 —15emfTls—30em L BRI R FE, T 5 B Ludg s dE T T M .

fa] & 4E AT ELREHE 0 —10emfy I $h Sk,

TR I R AR 6 -8, 4F 0 —10cm Bllo—20em HEREHEVE. 25, oK%
FodimER, la ARESIR(I A, 7THMILIA & 1K), LAV B9E A EL 52 4 4L LE#E
i RS AR,

Prif s ER R RESERATES TR R NEE RN NR XML
EBIE(H AR TR E- LY, o AR 0ENRENSEEI U BT KR, 2y THE
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Table 2 The present growth situation of the Chinese arborvitae in the comparable woodlands

mo A , ¥4 (cm D, B, H, | s tm)Height Sk HB(m ) Volume
I
No. of groups  BAHM. | 4#Ca. | REHM. | ##Ca. mE#M. | sHC.a.
1 4,60 5.91 3,82 ‘ 3,68 0,00502 0,00770
2 4.36 2,00 3,52 2,87 0,0040% 0,00167
3 B.LT el 5.09 4,560 0,01016 0,00669
4 3,51 2,590 3,40 2,66 0,00260 o,00125
5 4,08 3,24 4,14 2.82 0.00534 000202
6 1.84 2.86 3,15 2,58 0.00208 0,00151
7 4,21 4,06 4,49 3,36 0.00436 0,00346
8 | 4,29 4,21 4,15 4.2 D.00434 0.00410
BERER { t=1,91% t=4, g3k P=2_11%
t
Significance tests | B x* B B ¥ g7 k3

R AR16.5% ., 21,09 5029,.3% . itk E, BAMSHMBAHRP MR ERIRR
HRZEREH, MaEREEFE . HAHRPRRHEEREEHNL, 20m, Hia-FHh 2,10m,
o Ak e (A SR E B0 0, 95m, IR EMAN EEHRE AT,

R ] W, RS R E 2 A S 0T LABA S MR T M A G Btk AR S, RIS AR K
HE, WTBE AR AERE, HREIERE, OUESHAMERERERE B R 1 B
i, BHTFMEAERRER, EFETE, MaBREn ERURER, RWUERHERES L
BEHEHE, HRTHES BHTESHERN. QU RKAFRERMARRE, hfRmig
WMEBARNERS, FEERERFNEELSHEERATFE, HHRREEERFSR ELNTE
gk, AEERSCAAME A @MWHEMATHE, ETEFEWLH EERMEEESEDS
FIFEMLERERE, GHEDEEMEREYEH, I EFENAR. LB 3 ATERM
WE MR ELIRIEBERE,

(2) BEAWE FI3 EWBTMATCEBIEGEYRAER, RIFSEHEINE
A ELERTLURE AT HAFABRAENR., s@EfLd, BREXRFAENE AU R
B 31,0—71,7t/10°m?®, 3Bk 50,2t/10'm?, MifEaihh 15,0—56.7t/10°m? , F ¥ R
30,71/10'm*, EE HRESR TN MR Sk, FIRMI A AT, 641%

MARAEARENEMBIENTHEEFRKR, ATHAESASIRBEAMER, MK
hERE AN AYRA S THERENEZ N, @0x, REFERERE £ W% E £ 2.8—
11,0t/10°m* >, Xk 6.26t/10'm*, M ¥y &4 ¥ £ 3,3—13,0t/10'm* x @, FHH
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Table 3 The mathematical biomass models of Chinese pine and Chinese arborvitae

W {Platyelodus orrienfalis | e Pinus tabalaeformis
Tl ' HAEFEN ; EiibaE T 4
# R Models | Correlation #® & Models ‘ Correlation
FTrunk W, =1034.285 + 22,3(D*H) 0,0RG""" W, =046,835+21,4(*H) D,9d9*"*
#Branch) Wiy =95.0(DH)0.57L 0.866""" Whe=77,0(D2H)0s679 0,923*"
HLeaves Wy =71.4¢D2[i)0.583 o, BTL**" Wy =84.8(D2H)0.5%4 0,934%*
#Root W =367 +p,24(DD o,B93""" W, ~120,0{D?H 0,531 ! p,aerrt

et BBEP<O,001; *ty WEBHFP,00; D WE, He ®HE WA, RIRE A 0%,
9.16t/10'm*, EAREXRBSFTAENEYWEZILRZ R 11:89, MMmaishRE23:77, filfg
S PR ITAR B G LB K, 4SRN T H e R MR R (I e D) i &, AR R E .
REMERMMENEZE, NEEEEYRLE, BREHN40,0—-78,61/10'm*, M AILEHK
{T¥ 25,8—60,0t/10'm?*, HEMEE AT ILMadk,

2. BHEEHIN

(1) HNASE EHRHNED, EESHEEEELRE, MASE, BEDES
A NIRRT R 25, i T A WA IR 2 SREL R AR S ARER R, B 1 TR TR AR R 2
B REL3R), BrRifkiEmmigsd, S, 5 Arp S AT IR MBI R 1 m IR
BRI 12,0%—46,0%, FXyHE23.5%, MIAeEANr20.020—66,9%7, Fi9 748,42,
T 2E AR R IR A FRAAE 2 6%, FF AL SR B iy SR MY BUHT IR SRR 2 AR L 0 A 40 AR — A B SR e A
£, REMHSMNHERABEBRENZSITFASHHEMNZRBEIEL, THEALBAENZE
FABE, X—HEEHTREZ A SRAM L, ABRH FETHRSEHES, H-FEE
B o i sE e AR B e, &Rk LRREERE,

MIE 1 F i, BHITRZWRSEIRAHSEAL, BdRESERE LT, @it
R R ** (£915:00) HedRAPIEIR IF 1h, BRER TR MREEHRINME 2°C, B #tRR0.5—
1°C, MBI B h—BEBSEFE, HERMIERENH NN L. HE 2 7m,
13:00—15: 00/ K il B /R AR EL AR L 3 — 8 °C, HBF 10cm BYELFE R 2 —5 °C, M
ERETSRSEAEHAKXD, ASREREHRGEEHERERX.

B M SR akE ) SEMERE 1 RRE, £ 2 BiE, <HM2ERBED, HYE
FEMESARAL, XEGTHn et &7E b g, #AURE N, 08 M '
% {0 BE 22 3 A2 X3 VR O 20 F R W fE T LE AR 45 1) 49 2 i /s o

(2) HBEMEREE HREVERMAKS T, 25 0iER Ry K 2 Hk
HHHHETEEER, FRARNKSEERAT LN HETERNE KA EEK
BENESE, HHEENET SHANBEEN AR, GREW, 8 4ffuh, HZ M
EEM-mERN14,5—39,0t/10*m?, T 22, 41/10'm?, MA@ & ARHB6,2—-11,5t/10'm?,
EHIE 8.85t/10'm*, MiEEHMFENS D 5SE, LI, WHEFX, ERPRGELL
B M I B TR AR . BT Ak B S B AR R N T A (A 0,990

A R PO B R R g
*eR MRS T4 T S0, AR KRR KR 1,
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4200 B:30 ﬁ:o{) _]lra:cu PV ¥ )] 4100 B.0OD T2 00 16,041 R RSO Wil1]
0 I b
Time (0" clock) Time 0" clock)
Bl REWENHEGHRTEND 2k B2 EEHRSRAATERSA (2%
Fig.1 The change of air temperature Fig.? The change of soil temprature in the
in the mixed fch-*S_t and its mixed forest and its correspounding
mrresgoundmg Chinese arbarvitae Chinese arborvitae forest in a day
forest in a day d—Under ground 10cm in the mixed forest
a—outh af the forcs_t. c—5urface soil in the mixed forest
b——Chinese arborvitae b—>Under ground 10cm in corraspounding
foFest Chinese arborvitac forest
¢c——mixed forest n—-Surface soil in correspounding Chinese

arborvitae forest

8782, MHINO0,190—0,2108/8-2) '°7, M T MR MR AL BB B G (b DU Hdh
Pk, AVERERE, Ao/ Ak R/NCGEZ T H0.69, MITAHA 0,80 Ayo/A, LAk
Ny HEEAEERNIRRRE, RATERANLREE XREXHKFAN—E,

AR SR SRR OISR A B R A R E0 223%, MAIHERN215%, 5
- G5 o TR VIS B T LR B AU L R WS T R R A R B . IR R
FKRPIERT MR A, 8 41T A I8 250, 0t/10 m* B B A 419, 0t/10*m,
(92,5645 , R I HREORS s R I AT LA B A 5 mm [E7K, 35 % M X 4R M 4 K B
TE 5 —10mmifik, N AKEMEERTD, Wk EHEF R KR IAT 4 3
EEH, FEERMAERE, ET20HERETREAMETINEE, TEEHFRZL, 8
B, BEREHMEKTEMEET, HEARREREE, FUIEEES WEYH SN R
TR B 1 T R RAE X . SHHERR, WEEH RS SR 2 — 3 BRRNF
W, ESEASEBENLES, RETHERN, HHLTRRKEERELE WHEX
PR TR EFI% . X HE, WX TFOEREES KSR, HuS R skE
Ko BN BRREEIE RIEWWEAKS, RO R R AT, W
TR AR G S WA, T AR O R A R E K T M s,

(3) L7k MRS B 2 Hok B K 4 8, SRIERELY LR, T&
RFSRAR G EEET, ik, 8 a KR R TR N AR R S 2 S
We FIE 3 FFIEMER &7KR a4 PEL (AT LB I T 4530 o

B, % R S AT b A oo M A KR (RS R AR I R T AR

Mgt FEn, s —10 8 5 0—15emy L AR F R Z W FEIEH.82%, MM IkHs5,47%,
15—-30em A I AR BRI 9,509, MAISEHRCY 6.65% , T, REIIEERM
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THEEKE, BREHNLELEARFTEL, MlAKMgESZHE., PEELENRREHS
KEPER, TIMAMARNTHG ., PSS RKENERL 0 —1sem I Fi K, 15—30cm 3
B Beshs #B B REFEMAERERN, MRS EESKENEREL, #U, 6 —9

is— =

Neee
Lo— -—q
dx o0

Tk

Water content rate(%)

Date «mionthl

B3 WISty As gLl
I'ig.3 The change of soil water content in the third group of sampling plots during a vear
a—Under ground o¢—~1scm in the mixed forest
b——TUnder ground ¢ -15vm in torrespounding chinese arborvitae forest
c——Under groumd 15—z2ecm in the mixed forest
d——"Under ground 1s5—3jccm in correspounding chinese arborvitae forest.

HitZz 1k 0 —15em ) K R EHN10.7%, MFA5.39, BEEHRLAMNEL 1 15,

HEHF RS REESNIEEERBEE, ATHEHPERE, HEHEHERERHR
FOrATIER N, B TESRESAER WHREHERE, LEXRER/], Bkt
WoEE, FElREZE R REERERIAAR L, 5. BTFNHHRBHERER (Sembl
TRHBERE KRS, (R —RIEICCmET), KTHEPLES, Frel, @R i B
THIARGREEIL, N T RS RERRKOTZERZRER) FEX. TED, THEK
REEGBTTERNMR., 7R H o hRe RS o gL BRa 0 eEm .
5, FTELMKS ERNEEEST LELHRIGHE, el FEL K4 SBIER T TEL.

AE R, MBI R RK MR ARR, RiTERS, ERATEEFHBF
AbE7K, FETRILHH, oK R AL M fA Lk, MRS T R ER.

(4) HHEES LEHEVNIMERCERSRELFTIWETEFE. S4ATILERT
AR —10em LERHIATENETHEN 4.36%, £ET0,167%, &8 0.033%, &
SER0.0137% MMAHPEHR., 28, SHRAENEIENBIh 4.77%, 0.215%,
0.049%.0,0149%, FHRZIIRZHEF ATk, BEERESRESNS 2, KFMALk
WEigiE12.9, Hik, ML e —10em) BB B TR M, EBRWHHGE L %
e LR AR AT i da s R . St Ia R, B eESh, LR ETHIRAME
MR ERER L E4).

B FR A 10—20cm B EHEIEAMESWAER, SRl R,

B PRER A M A R AN i A 20 A, SRl AL T A I B s N e WL
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Table 4 The conditions of soil fertility in every groups of comarable woodlands

w @ Woo® TRECO | & omon o mak | 4 mop | ERECO
Forast ., Organic | Effective

Na. tspe ‘ material Total N C/N rate Total P { K
E = *-!:___ 3,39 : 0.12_3—— __—Ts.a I n.az?‘__ ¢,0130
l 2l H 3,496 [ 0,151 [ 15,2 0.0355 0,0151
B oA ‘ 4,14 0,166 J 14,5 0,0450 { 0,pl48
: 2 # : 4,83 ‘ e, 207 i 13,5 | 0,0720 l ¢,0151

B o ‘ 1.50 ' o.120 } 16,9 ' — —

’ e #* ‘ 4,00 ‘ 0,167 ! 13,9 — ‘ —
R 5,24 0.233 J’ 13,0 ; 0.0400 | 0,0134
* Wi B 4,82 0.185 | 18,1 B.0280 1 0.0136
B’ * W | 4,59 0,168 15,8 o, 03150 a,0137
? o] #* : 5,67 0,296 11,t 0,0385 0.0152

] B M 3.35 b, laD 14,0 —_ —

° i 2y # 4.20 ¢,210 ‘ 11.8 - —
; B oEH 4,74 0,173 15.9 a,0250 a,.0181
! l Hi b 5,24 D,230 13,2 0.,0450 B,0155
\ ) _‘?Eriﬁiﬁiii B ‘5‘.-.:; ”07.;;777 1:4_ ! 0.0320 1 B,0141
® ] Hi # 5,44 0.23p 12.2 ¢,0550 0,014%

LZRPHEREHRER
t=-2,62*% t=-1,35 t=2.63% t=2.67% : t=2,07%
Significance tests [

AR, .fﬁ¢% tA, HLEF ﬁﬁ%tﬁh*ﬁﬁﬁ%%ﬁ?, M PE YR R
ik ESE, @ MUAETAMKSZBMAT.0% TH FHER1.35%, 55
0,132, SHI0,79%; MM ES SE—FEN3. 0%, FHE5HF0.91%, SH0.10%, & #H
0.329 7, ATIRMFAM S, BBV SEHHARE THE, HMEENMEATE B
8 BN ihEs *fm%ﬂHr:iﬁﬁﬁ?H_fiﬁFﬂmm, FIF LA e A 00 477 3R % R A B R U GE L il
LA D 8%, KERNERESEEFECASHEET . @MARAELEN BN
THEFERESSREAER HAPEREDHNEREAGEEENIENERERE, My
AR PHEARE RZWNAEBETRAM FLEMRE I HIEINER SR EZSRA,

(5) BT HER AR EE o ar, S AnibeEkh, MARHRH S HAy 4L fhis
W£280—1150t/km s ], £ EEFEM 0. 56mm, HREEE (EBHRERHY
Syt AE ) MR FRRE TRE R - RR R T R S — MY 900—3200t /km?
ea, S IEZMEA A 1, 43mm, RS RERLE VP EEMESR, MRHBAR = AR
PR R, ANTETERFIE, FTLLE - {2 oh Bl sk T A ) AT SEER

3, MBI EXHRERN AW LB

A5 RPN RT 2L R MBI T 8 PR E H s s R AR
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et

o & RS AR, L RN SR . £ WA XE o/ B R T WL+ 4y i e Mol 24
TRRN RN R, SHBTHRE, mA, Wik, TEEEST e ER, s4an
ks, 8 MEFEMAMH RAERERERLES ,

5 FMRRNIBAEFENEXERE

Tabkle 5 Correlation coefficient matrix and signhificapce among eight benefit indexes

B, By L T Wi [P W [}

By 1,000

Be -0,802 1,000

L —-0,542 0,307 1,000

T —0,pla¥¥E 0,407 0,447 1,000

Wa 0,823% - 0,325 - 0,513 -0.831F 1,000 *

O; -~ 0,468 G,054%*F 0,270 0,280 -0,288 1,000

We 0,807% ~ 0,454 - 0,502 -0,783% 0,870%EH - 0,462 1,400

21 - 0,773% 0,334 0,588 0,TiTE - 0,388%% 0,314 - 0,363%% 1,000 .

Bo FFARREWH R B:: EARESHR L g b1l o 35 58 T 7 8 W War c—10cmB ¥4 48
X3 041 0—locmtMFHH Wer HHEHEIRAER O 2HEEHEY

"B E (P<0,06), ¥R ERBEP<0.01), *EEEP<0.001),

H¥ES JEIASLUMHAITHE—XMNER, (1)T5 B0 .21 REK BH #H L,
IEE T SR G EESFA T miE R EM ', (20 L, T SHEAYRENER
IR RE T RS HREFARB S M SBRERMBERN. T LS THXERRE, M
RICTR(ERIFHCED B M AT AES | B LB N BEA K, TER THEDIEEET SR
BB, (3)W, 5B, W, 2REKMPELERHE, FHERIFTARENHEEHZEMNE
AR T ALK, (40 0,5 B., W.E—EnMmxXH, EH1A8E, 55, 2%B%E
MIEAESE, XSURTN R E. REZ LS S8 RN IRE SFFAR 4 P 8K
HWFEHR PG EEN R AE X, (50,58, W .ERESRTEE MRS, X
e BN,

=, S REN

T, i SMEEY L HR T URER, HEEFNBRERG T, HEAAEE
PELERMA A A,

2. MHEREL RS R R R T RESYHEEH BrT Mgk, £EL3E.
(D EZRE SR NRFEE RN S, HEAMRBN VR, HBESN EEEFXK
WEE R (2R HRMHEEMNFR AT MG, HERGEHER, FEXEE
HERRER, BRXRTFE: (3)RESRIEEKR 8L T, BfE Ry HRE,
AT AR S PR (4R KPR EF TR Ak, HEHEHRTR
H A,

3. WS WHRLEOAREREERAR FEL B REAR G, BT 0
W RS R R AL B bk, FCEeT 2R 3R v SRR A s, T LA SR T T AR 2
AR AT LIRS

R0 2 B L AR Ty e e T 2 S A R F B A A FR, R U IKRA 3R b T LAy ke
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BB — PR th38. FHE, FH S WES XA e R K] R fidk ik, 4
MEWM AR BB, TERRARE G T 547 K0T 45 & 200 4 0 A 1300 b B33 1 1
R RE M, ' L

$ F T W

CL] AL, RARECENER), NESERHENWRES, M, lose, 21—an,

C2) D.MLBEERHBENHE), LMhIENm, EXXRHEHE, 1985

C3) BHERY, TEIHARBE S AREHESRMEWNN, E5FE, 1983, 3 4):341—348,

Ca) #FE NEERLAEREE T ZOMEREN AR EEXSREBEAT, 1081, 5(2)e5—0s,

C3) @, IR EARAEFRITENG, LMEE, 1061, 1202 ):222—2z29,

Co) HAgE, BRRAEY, LAMARTSHHFEORENE, HYESES50EHE AT 1987, 1102 124—152,

C71) @FR, PEHEEGHE B ELSHSMAERD, BEdEHE e,
{4} Ayyad MLA.G, and Dix, P.L. An analysis of a vegetation-microenvironmental complex on

prairie slopes in Saskatchewan. Ecological Monngraphs, 9gd, 31¢ 4 ):83—105,

A PRELIMINARY STUDY ON THE MIXTURE BENEFITS
OF THE MIXED FOREST OF CHINESE PINE. WITH
* CHINESE ARBORVITAE ON LU MOUNTAIN, SHANDONG PROVINCE

Qi Xin-Shan Ji Ming Chuan.
(The Station of Agro-eavironmentel Protection and Moeritoring of Shandong Provinge, Jitan zioloo)
Yang Ming Hua S
tReseach Center jor Eco-Enpironmental Science, Academia Sinicae, Beijing
In order to study the mixture kenefits of the mixed forest of Chinese pine
with Chinese arborvitae, cight series of comparable sample plots of the mixed
forest and its corresponding Chinese arborvitae forest are located con the
slopes of different site conditicns, It is found that the mixed forest has shown
significant mixture kenefits
1. The mixed forest has more biological productivity in tree layer than the
pure forest, but the undergrowth has less, The total community biomass of the
mixed forest is more than the pure forest cbvicusly,
2. The daily microclimate change of illumination, air icmpeorature and soil
temperature in the mixed forest is more gentle than in the pure forest, This
* proves that the mixed forest can certainly improve its microclimate,

3, The maximum water contents of forest litter are disscussed with its
other coffects, A conclusion is that the litter in mixed forest is superior io the
pure forest overall,

4. The natural soil water contens of the mixed foresi during a ycar are
generally larger than the Chinese arborvitae’s,

5. The condition of soil feriility of the mixed fores: is worse than ithe
pure Chinese arborvitae forest mainly for the decompesition ratc of the Chinese
arborvitae’s littor is much more fast than the Chinese pine’s,

§. The amount of soil erosion in the mixed forest is just about 2§0—1150
t/km* « a, but 900—3200 t/km?* » a in the pure Chinese arborvitae forest,

It is suggested that the mixed forest of Chinesc pine with Chinese arbor-
vitae as a protection forest in mountainous areas has a broad prospect to he

expanded,
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