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Research Overview on Growth Model of Individual-tree in Natural Forest

BAO Yu-jun, KANG Xin-gang, DU Zhi, YANG Xin-xia
(College of Forestry, Beijing Forestry University, Beijing 100083, China)

Abstract; Forest stand age, species composition, site quality, competition are considered as difficulties
of developing individual-tree growth model in natural forests. Solutiuons for the difficulties are summa-
rized, but there are no widely accepted theory, and much work on these issues are still needed. Types
and research status of individual-tree growth model in natural forests are elaborated. Moreover, the devel-
oping trends of individual-tree growth model in natural forests are also put forward from aspects of mecha-
nization model study, forecasting precision improving of models, three-dimensional models, visualization
research etc.

Key words: natural forest, individual-tree growth model, research review

AMEARE R ARG, BAZFIIGE, MR R 2 3 Y, I AR, Mo
NEAZTHCE B R A TG AL B MRS KA T AR 5 # B0, B FIe

Ran o RIRPRAE IR B BRI A F2 44, 2 i 2ERL
% M BRI SRR E AR AL 0 Y) 72
e ARy, R BRI AR AR AR K R il A AR
A3 K TR S5 T A A 250 ok G A K B 28 ik AT 0 B T
DU, 908 L ) 2 B2 O 2B A B 58, 2 X4 A Ml oF
FEI TR,

MR KAy Bruce ££ 1987 4F 9 1 LAk

75 H H#3:2013-02-28.

FEFRIA 2 A B R B2, M B o W30 A s v i B 5k
FUCRTUTHIR B AT B 2N T — DA se
IR R LR ERZ RN T 4 D I7 BRI . OFR
AR 2238 0T G2 DA TRT 5014 [R] e Al b 1] S22 ) R AR TR
SR QBEEWFTERITRA | BEHLOC FBOR g7 3
s @ﬁ*ﬂiéxﬁﬁﬁ?’ii*ﬁﬂi@ A, AR AL
FEMRAE R AR 257 B AR, b 646 T ARS8 41

TEEBN S (1988-) , B (ZEME) , NEEH RGN B-HWF55 A . WF5E 07 10 MR R4t 2B P S5 4R . Email ¢ : baoyj@ foxmail. com

BEEE OUHR, B B2 WS, FENERAA S

w5t



Lo w8 2 # %

£38%

Lot oiias ; IHRNEMOL BT IE HIT U615 B RE
FELRE I DRI g3 A R AL 52 e PE AR T
JEE AL TN AL ROBE M A T B A A8
UL M2 B R 0] 2o R AR 1 BT S A A | H A
AL DOBR 3 e T 3] A6 25 5 AR R AR X T I i
LA A RARURI A KRBT, B2 T RN S
— R, RIDREbR A AR 53 3 2851 bk o)
I e EE Y N R R EP N 2 (R
A K h A AR AR R Iy AR Sy 52 %, 3o LA AR Y
AT R B B, i AT BN G —HYINH . R
SCIRIR T RARMRA AL A IR ME 2 b, A4 1 %
AIBF S A B T R a5

1 B RAMEREBRPE R R FREEZ

Az KRNSO RASR A AR R SRR 18 1 AN G e ()i
afipkrp ) R BEDE 2 T . T RIAM
ZARIRNLH L, AL 2, R 8] A AH E AR AN
KFRIEFHE LR, BIZME U RO 7 F AR K
Jil FRI ARG ¢ R BN R4k, AATTESRIATR B 1 ax sl
EHEA MR, I, S8 ] @ 2 7 R IR bR
ARBIRI S AR . ORI LR i T
FERGERFNE FH R SRR A A BE R B | 00 200 fiff D R SR AR
AR ST TR R B MR SE S OC R AR 4
Ik
1.1 RO FEiR

AF U BN [R] 2 AR 2 AR AR AU TP ) — A 2 AR
i H5ZWRA SIS R KR — 3%
SAE R BURHI] B AE S 25 4 | DA T (75 A s 7
SEMOR PR 7 T PR ARSI, B AR i B
AR T RS A DR IR SRR S 168 ) AL P — oy s, A
2B AN AR AR B SR KRB
AR Y B A R B R T s R R B Y [l s
T IR I 56 A Al AR I FE EE S A KA A
[ R0, D] Ay A [ At [ A /DN 8 RO 8 X6 8 A7 AR A
AR, A5 BRI E A 2
gt (HFIE 25 3R B0, AR A AR A Sy AR
LS SIS
1.2 RFhE Ry (e &3

RAIRPRA I 2 15 AE T AR AR AR B WA 2%
JE IR, DRI A 25 B8 b A AN (] 1 A 2 2 AR ) 2
PR, AR R] X IREE B 4 i SO AN A [A]

FEHE ST B A OB R R v | Rk RARPR BB
T2 RCERT , 38 H B 2 R R AT A RN T A
HMEIFH PR A 2 T ORI LA Fh iy

AW e A IF I LR P2 e B IR AR
T, ARG USRS B 0BG RE EA T i 2 4 30
B B TBe A 2 B S 5 3 AT R 2 W T
TR A RSP B A 20 S 3 AP B 2L, 1) 2 i
WRRNZEL, e B2 1 7 A4% ol 2L RA i 7 440 b 25 @
ARG w2 R A A S J2= 0 )0 B A o3, A =
AL IR 25 A2 AR BP0 A AR
WM N LIRS B2 R A2
FURE 3 ARIRRZE A A —BEARTR] 1Y 43 2
FIIE I A F R L SR, Ak
AT SRR AN [ i TR ol 2 1Y 22 S A A ol
ARG A 27 38 AEF TSI Ll X
- 25 Ve AZ BT R TR SR A A A MU I, 3t DA I RE 21
DR WL AR VNN AR o PN 1 i N G S NN
JK A AR FIARAE ) e i (1 HE AT AT ) 6
AR
1.3 MRS

SR RS AR A R RISCER A — A 32 A
R AR BT TE o A — AR 2 2 A Rl
BUAE TR — 2657 Mo i 45 AR AR T [ i 4l
AN REAR G 0L T AR pR, HE o, DURE g A4 i
SR FR O HER A 7 L R, A RE AR I A AL SR
Wik s BARREARAF Mo ] T[] e 4k, E 7
XA 3 52 2% R 22 A8 IR0 254 B IR MR, A
SCRYSE RS RO LU ST | ARAS TR SR AR MR AR g A
AR WS TR] OC R AR R , A 5 AU AYAF IR 4544

Xob T figp B R SRR ST M Jo R 1) TR, B R 2 Ao
TR T, LA IR R A e A
BARH AR R SRR (R e
BN B EE AR BEA AR, I, RIRARSL
B AT R — AR AT 1 1]
1.4 MART SR

MOARTE G AR 1 PG, EHfESh T AR AR
AR A JE o A G T () 1 Al AR, R SR A AN ] 4 Ao
AT A 5 4 00 TE D 52 2R X SR R A A AR AL
IO 2% RS S A AR, B AR ] A AR ELAE T, JE IR
AR, SoAeR B R AL A
ARARIS X RAE B RZR , H A, X 50415 Ui
E2ARE V258 4 18 B F gon T iR
AR SE AR RO E IR 5 1, HARR TR
THORBRIAORGBE . BIE B UL, — PR ST R L
AMLEREB F I S AR Z BT A 15 5 2, i
R — TR

BRTE AR MR 7 2R (S B



£28

BEE % . XAREREKERH TSR *3-

HoA RN SIERA M EIEE IO 2 g™,
A28 LA R FHAL T 2 SRR SE 4 4R 80
1.4.1 EEELXHNESIEH

1) B TAREL

BN RO IR SR Bk o ko2 B, (1
‘EORBEAR A i b AR AR 1 B AR, RO Rl 7 o
7 T FR A AH ) (A R, ARF- 2 B AR AR 7T BE R
[F] D0 s BT T AR N A ] 53 9, | T R SR ARG
B BESE G E  MRBUE AR AR K, BRI, 2 AN 2 R
MR RR . A R EIR B A X R B B, 2 B AR
A RERON A IR B B RN, (R A R
Hom) 2 T E e MO E R R WAE N A
A5 AR AR A

2) BN T AR

A VDB TR A AR TR v g FH ) AR i,
(ELRE I 3, (0 A —A Ry B R A, B e
AT = R NN B i G S /N 1Y
T AR5 7 M T i B O B YOG R ST T AT
RGN BT T U K 5 R =2 /N

3) AHX 2

A8 BE R AT e 1981 4E4R Y HAUN

Mkmﬁg
X RD g RART B B BA ko B A UK T AR, D,
RIS Z OB EAR

A DOy O N /N N AR R
BHREMEEA RS, B e B B0 W AR X — 1
B TR S AR IS ST s R N FEBG &R | RERS
B 1l 1N FHAE R SRR AR LR KA T 235 T
TR JL L i DX AR A A A 480 B B T X —
R,

4) M52 BEHR AL

R385 BEHE L (SDI) S ARG TE bR HEF- 1 g 422 Fsf
ST ELA A SR T AR B R B, R R T AR R B
(N) 5hkIF- 2 M4 ( Dg ) Z 18] TS B 7E BY e K%
JELR ORI

TEH 15% MR 40L& R T ) Rl

InN=Ina-BInD,

M3 e KA B B N-D, 5,

R P 2% B 48 B0 e S, e BRSO A
WRG3 FR R 5385 BE 48 %8 SDIL -

SDI=Nx(D,/D,)*

MG 2 BE AR BUR M T M MR B 255
B, B RIAT LSRR AR A3 BR BRI, 7] LR IR B R

KN
5) KT XA W iR
KFXGARGE I BAL 09 L& RTFX4

AWtz i) e AR W AL AN, AR

w (D} . 1 W D>D,

BM_§(4mﬁﬁ¢m_% W D, <D,
XD, ARG AR, D, S | HLTE S A B
0 MRREL,

BAL J&— R 655 4 1 S8 R 4, v LA B
WA IR RS BT AR Z B0 5 R, BAL 7E
et b A A B MR A Ak B BT R E)
Y AR A R 25 5 AR, B A R T DUAE AR 43 B4
HdfE) R AR RSO BAL 5 HAh S S 4R 5L
HEAT XF b 2 5 N K, BAL R 5 4T (9 35 4 48 A
Z_[m—nj 5

6) HAth

BBk 5 AR 2 AR O, SEEE K
(5 P SR A TR A B | B 2% B | A B R A
KRR GEFFEEC RS AT A K A3 A1 5 A
S G R -4 AREATT A S dse h R, A S5 23
HRZHHE T RS T B ATTE R R A A KA A
H N
1.4.2 5EEEXHNESIES

S EA XA AR Eoh Rz 12
Hegyi i SAze 44840, HoE .

1 dq

HeCl=3
= A i, 4

X HgClL % | BRAMROR 9 38 P48 88, dist, 5
PRIEG TSR | SRS RIS d, 25 | bRse R
IR d, S50 1 IR R AR AR, n Ry 55 K1Y
PREL .

FEAHFH Hegyi A7 850 4 48 B, B s BV Y
[7) A2 A A A A K (R AL, el 38
PARMREBE SOMA2 10 BER (293,05 m) JE RN Y
FrAEMA, Gk, BRI T 2 A R R RN,
HHARM S meg 6 m"™"  HEMEN T RBCE
LR, WA 2 F R ARAE AR /NG o R, T
R RERR T G AR 5 I g L gl v 1 5 B H B X4
A, HCANAT 235 AR 53 7% s B 58 B0 X0 G A HE 5
LAY 4 BRI A0 A 22 35 v 5 5 % 4 K f il
(8 BRA ) it T kAR B A B W), R 20 5T L
PR B g

BR T Hegyi fAj S 5% 48 5050, S IE B A LR 38
G BOAA VEAE TR T AR RIS AR B R T A



4. w8 2 # %

£38%

BRI ST R R A RS s R A HE
1T M ELZ BB b, IR RR 1 1 B AT TR R SR Ak
B A AR A R

2 RAMBARERRENMERFRIARK

B AR AR TR PSR A RN AR A KO AR Y
BRI 5w LLAr Ry 2 i D« A K i Ty x
EIEA 77 A2 AL, X Rl 2 Y 38 £ A AR W) 7
SCHIFEATEAEA K R, B i A DE 1E K11 7
ERA T B 2 m A KR Q3T A R
I 72 ] A 22 300G 2 pR R, O R A K Rl
AR ACREAE FMR 23 R AE f) R A PR AR il R B
o W AR ECE A AR K SRR AR S A ARORTE]
FRARDOT 7 B4R B, AR SCAT L3R 45 BE AT K
PR B A AR TR -5 P 8 TG S Y B A A
2.1 5EHEEEXRMNEARERKEER

IXRBER A BT BEHORAE B (e B
i@ ) FIARIME B (R Rh 2 AN 52 48 550 | i AR I
WARBIOLE(F B . A7 TGRSR 4,
ST EAZ R R AR AR A o A 28 e e A 4 i A
W AR AR R TE A B A o ) A 0 B
LA iV R VA R VRSP = S G i) A
B IO AR Y | 55 B A G AASE Y R LA T Gy o ) ik
T ARV R MG ISR AT 5 5 4 R SRR R AR K Y
S, S R (G 1) R COMMIX '™ AR 244
Ny WE T B AR A R B 5 I A G ) A A B
1O R ORI T KARARET A 2 SO A2 . D3R
R RR A A bR I 28 g, Sl S AR 8 AN AR i 5 @—
FROX MY A RE AN B8 R, AN REAR S 3 AR R IRAK
2.2 5EETRPMBEARERKESR

XA R R IR ARRRAE (AR /AR
UL A PRI AR PRAT ) B 20 A1 D R, — e AR
43 W TR bR A S W T BR A5 R AR AR O B A1
B, IER AR DL B e S AR T3 AR ] 69 22 5
Prognosis FE71& — A~ 5 I 89 J6 3¢ 1 HOR 75 22 b fv/
TRECFIAEIE B B A AR A K AR AR AT B
1, B W R4S i FVS ( Forest Vegetation Simula-
tor, ARMAE BB AL ) | 55 2 e R 1 4 502 B T
AT ZE JPR 3 A SR T SRR S5 8 R A R A
e, Al ATE B AR it A FIE B 55 45 Fh AN [R] 2278 1
it T TR 3 R A 1 & AR, I HL Al 7 X A
PRI ASEADAR 73 AR A A A= (i e B ISR

ARET BRI S — A SRR T O iy SRR A | bk
IIBAE R — UGS TR P RO BT AR K

FFET 25 ISR EER , SRS AR AR
2.3 RAMBRERERFRIK

FUBIR T RIRMRE AR TS B2 H LT
JUAFRRL

1) ST 0 A D7 R 1) R A R A R e R
TR AR S [l A2 S PR AR R B I 1 22
AR TN , AR AR R AT AN TG 25 FE AR B SEPRAF 18
HitasfiE Al bt fochd WLl b e 1 4F A 5
AR A BN R FUZLAZ 0 SR A KR
JFHIE 2 AE MR AR X A K S AR R Bl 1 A 2
M I A e i S T v AL BR A R
810 4ERPF 7 HAR A KA Bl 2

2) RTINS BE AR B2 AR, i TR AR K
Wi BATJZ G , 3 A [ — B A TR AR R 22 ] B
AN R — AR A 1 5 22 UL AL TR) LA R DG
IOl AR AR L R A AR SRR A 5 2 A i A
SEIR AT BB, BEMILDR 22 6048 14 AR 2 1]
PR 0[] — A A S0 £ i B 2000, 3o e A R AR bR
PR AR 1 TR 3l A

3) AR AR Z, MT5
T AT SR B AR S e O R 9 A % S Ak B 5
THT I S 2% ok fe A FL 0 bG5B JE S Y B
TC PR R B 2 A BRI, DR, 5 TR O s
FRRL SRS A SC I se PR RO ) iz

3 RAMBARERRENLZRES

3.1 MBUERENHAR

Bifi 5 Xk SR BRAIETE TR, 5 B (8] A4 1 F AN
IR RO Az K 114572 i) 2% 6 381 A A 8 7y 57 v
K, HETAE KB K R 0 2, BRBIRL)
SR E SRR RN AR B 35 G H LR PR FIbR
ACFRIME B . MLELBIRIEE S W AR A 4 A B S2IR
ARNBRARIG A K B R A B R DB ORS BE
LSRRI FVS SEE R L B A
3.2 HEMAEEENES

I 7 1 R SRR A ARSI TR fr T M 3 i A5
I, R FE 4 1o B R Y ARG B 25 Wl R R a3
A28 DR F L DX R 2 VR A2 RRTR SRR X
G TEFE ST PRI A AR 5T RIS
WG TR P REO 0.38~0. 64 42 15 2
0.82~0.89'"")
3.3 ZHEBRAIRNHAR

= YRR T AR AT B FE A, B A AL AT
A E R BRI ST () L —A E NS,



£28

BEE % . XAREREKERH TSR +5-

[ NA A B SE TR i R R A R = ZE T Pl
RGBT AL T v R SR S
B el 35

3.4

BEHRRAMRBARERERWES
SRR VT AF R 08 T R IR AR A AR )

MUREHEAT T —E WS (EJR b BoA — D oE 3 /Y
PR IR AR BT A 57 KORS B2 [R] REAR 9K 52 3] 36 26
SEBIREIR o DRI A PRIk SR RS R AR AR AR
A RIS 4 5 — A B AT

S

(1]

[8]

[10]

[13]

Porte A, Bartelink H H. Modelling mixed forest growth:a
review of models for forest management [ J]. Ecological
Modelling , 2002(150) :141-188.

Peng C H. Growth and yield models for uneven —aged
stands ; past, present and future[ J].
2000( 132) :259-279.

FESFIE, ZAE, wmmA . bAoA KA R 5T Y 2 e
[J]. MRALRLARESE, 1993, 6(6) :672-679.

TR, ZaAE . RS RO ERET]. dEat
Mol RAE24], 2003, 25(3) :105-110.

BRSL, WU, T A AR B AR KA AR
ARG PSR AR RN [J] . MOk R = 5,
1997, 10(4) :420-424.

Tome J, Tome M, Barreiro S, etal. Age —independent

For Ecol Manage,

difference equations for modelling tree and stand growth
[J]. Canadian Journal of Forest Research, 2006, 36(7) :
1621-1630.

Nunifu K T. Calibrating the mixed —wood growth model
(MGM) for Lodgepole Pine(Pinus contorta) and associat-
ed species in Alererta| D]. University of Alberata, 2003.
Lin C R, Buongiorno J, Vasievich M. A multispecies ,
density dependent matrix growth model to predict tree di-
versity and income in northern hardwood[ J]. Ecol Model ,
1996(91) :193-211.

Jogiste K. Productivity of mixed stands of Norway spruce
and birch affected by population dynamics :a model anal-
ysis[ J]. Ecol Model, 1998(106) ;77-91.

TAZR, ZKE, mE . BETR G R A B K Wi AR
PERABEAILT]. MRl 2009, 45(1) :74-80.

Biging G S, Dobbertin M. Evaluation of competition indi-
ces in individual tree growth models[ J]. For Sci, 1995,
41(2) :360-377.

EIIE, XUJERI . e Lt DR AR AR B A i 25 Wi T
FUAERBRIIBISELT]. ARMCTAR, 2009, 25(2) :1-4.

[14]

[15]

[17]

[18]

[21]

[22]

[24]

EICE, FRE, BLR, 5. ILRBRRAR A KA
WIBEFELT]. MRLAHE, 2005, 30(2) :11-13.

Uzoh F C C, Oliver W W. Individual tree height incre-
ment model for managed even—aged stands of ponderosa
pine throughout the western United States using linear
mixed effects models [ J ] .
ment, 2006(221) :147-154.
Kiernan D H, Bevilacqua E, Nyland R D. Individual -

tree diameter growth model for sugar maple trees in une-

Forest ecology and manage-

ven—aged northern hardwood stands under selection sys-
tem[ J]. Forest Ecology and Management, 2008 (256) .
1579-1586.

Roberts S D, Harrington C A. Individual tree growth re-
sponse to variable — density thinning in coastal Pacific
Northwest forests[ J]. Forest Ecology and Management
2008(255) :2771-2781.

SRS, RSHERE . 2B IR 2R N MR DA b A A Ao
() 2 BRI SE [T ] MOl B2, 2001, 37(1) 1185
-188.

AR USSR R SE A RBEE[) ], A AR
AR, 1998, 22(3) :269-274.

AR, ZRH, BB . AT RS [ S5 AR
W EVT[T]. MY %S, 2008, 28 (5): 632 -
636,640

TR . T A N TR [ 25 R A 2278 e AT A
LB D], ZRIbpfoll Rz, 2009.

VLA, BRoAs . AL BT s RS A R B T
FELT]. ARAEARABEFR, 1994, 14(3) :195-200.
Gourlet S, Houllier F. Modelling diameter increment in a
lowland evergreen rain forest in French Guiana[J]. For
Ecol Manage, 2000( 131) :269-289.

Huang S M, Titus S J. Estimating a system of nonlinear
simultaneous individual tree models for white spruce in
boreal mixed2species stands[J]. Can J For Res, 1999
(29) .1805-1811.

Bertelink H H. A growth model for mixed forest stands
[J]. For Ecol Manage, 2000( 134) ;29-43.

FTHE . HMEHSERBIE[)]. MY FEdk, 1999,
16(3) :193-200.

T, B, EUR] . R4 KA
ABEFEL D], SBUEPIERTSE, 2005, 23(2) : 157-162.
Fhed il T 2SI R M ST VR I A SR ELAR AR AR
BALT]. MOl BRZERFSE, 1999, 12(2) :160-164.
WA, B, BB, . KAEmH R4 K]
BAERGEBOT[T]. AP TR S R, 2006 (17)
180-183.



$£38%5 F2H ol @ E M K Vol.38 No.2
20134 4 A Forest Inventory and Planning Apr. 2013

doi:10. 3969/j. issn. 1671- 3168. 2013. 02. 002

E T2 T #ap) = it i BT 8] £ 51 Landsat 5215 #x ¥ #1530
ﬁZ\jJ %IJHIZ_Eﬁ 5

kKER E BLEHE ,FHT
(1L.BEEHLA¥, =8 B 650224; 2. F B LA 265 %X FE EFEH, LT 100091)

WE . AHRKDAAREABSRAER O T 23R SRR ASFH SR ERETLZHEA, Landsat
BRABAA K ZH 5 PEFE (30 m) , LA B F 09 & BB RIUR &S T M) 5 7] 09 Atk
FHAZ ORI, R E S BTk T AG) B G0 R I 4 28 B ) K IR SE 4 Ak 4 A
K RGHESBBERIBRPHFINGLIEEZE MR EEARREFLZE, E1 ek sh 5
B, )G A0 18] 59 AT RIS B, P M T BRiE 530, BRAN, AT R A
R ZEHF e e OUT A e B R EN 2 8 B AR SOAEE, STk EMmE 3Ry
RAEH B A T—FT R,

K4 . B 18 A9 s Landsat 4% ; M Bh 45 8 2008 T e, A ;T

hE 43S S757;P283. 8 XEkFRIREG . A XEHS.1671-3168(2013)02-0006-07

Forest Disturbance Automatic Identification Method Based
on Time Series Landsat Image of Tasseled Cap Transformation

ZHANG Lian-hua' *, PANG Yong®, YUE Cai-rong', LI Zeng-yuan®
(1. Southwest Forestry University, Kunming 650224, China;

2. Research Institute of Forest Information Techniques, Chinese Academy of Forestry Science, Beijing 100091, China)

Abstract: Forest disturbance is the main course of forest ecological system development, which played an
important role of the regional ecological balance and stability. Landsat image not only has the high resolu-
tion of 30m, but also has mass of free data acquisition source, which is suitable for time series of forest
disturbance information extraction. According to the image spectral features, and taking Jinghong city of
Yunnan province as example, pure forest training samples was automatic obtained at first, then combining
the information of soil brightness, vegetation greenness and humidity got from tasseled cap transformation
process, the normalized disturbance index image was established, finally forest disturbance information
was obtained combining with time series analysis, and the accurate was evaluated and verified. The re-

sults showed that the algorithm of training data automation could accurately detect forest disturbance infor-
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mation without seasonal effect and have high precision, but how to reduce the impact of seasonal and

some crops still needs further studies.

Key words: time series; Landsat image; disturbance index; tasseled cap transformation; forest disturb-

ance; Jinghong
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Fig.2 Three component images of tasseled cap transformation
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Location Advantage Value Model and Its Application Based
on Spatial Analysis

WANG Kun', WANG Shan', KONG Xian-juan®, NING Liang-liang', JIAO Zhi-min'
(1. College of Forestry, Beijing Forestry University, Beijing 100083, China;
2. Tsinghua Urban Planning & Design Institute, Beijing 100085, China)

Abstract : Location advantage value is an important indicator to evaluate regional economy and social de-
velopment. In order to strengthen the integration of regional internal resources and the rational allocation
of production factors, location advantage value evaluation plays an increasingly important role in urban
and rural system planning. Based on the idea of grid, to build an integrated base model of spatial analysis
and evaluation, proposals were made to take advantage values of traffic network density, distance from
transport line and economic influence as location advantage value basic indexes of evaluation model. The
advantage value of economic influence here is calculated by GDP data of towns, and it is more reasonable
than the influence indicator of administrative geographical area from previous model. Each class index
that is calculated by model can be quantitatively compared, and urban development potential can be
quantitatively evaluated and compared at a different angel. Finally, the results show that this model better
reflects difference of the location advantage value in Areas Surrounding Bohai.

Key words: location advantage value model; spatial analysis; GIS technique; index evaluation; Area

surrounding Bohai
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BARIS5 A, b 18.31%; 5 F AR 144, 5 4.38%;1 a £23F K 10 #F, 5 65.06%; A~ 4 #+, &
1.69% ; DF K ERGAIH T B XA H A RARSALH, MEAFERDRKK<AT
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Soil Seed Bank Characteristics Preliminary Comparison between Plantation
and Natural Forest of Betula alnoides

CHEN Yong', LIU Hai-jiao', ZHANG Jin-feng’, GENG Yun-fen’
(1. Southwest Forestry University, Kunming 650224, China; 2. Yunnan Academy of Forestry, Kunming 650204, China)

Abstract: Taking soil seed bank of Betula alnoides plantation and Betula alnoides natural forest as the ob-
ject, seeds storage and vertical distribution of soil seed bank under depth of 0~ 10cm were studied in
Yunnan hot zone by using indoor germination method. The results showed that: (1)Vigor seed reserves of
Betula alnoides plantation was 2027 seeds/ m”, and natural forest was 3043 seeds/ m’; (2) Soil seed
bank of Betula alnoides plantation was consisted of 42 plant species belonging to 21 family and 38 genus,
including 4 kinds of Arbor species, accounting for 0. 69% of all species; 16 kinds of shrubs, accounting
for 7.70% ; 10 kinds of perennial herbs, accounting for 14.90% ; 9 kinds of annual herb, accounting for
73.36%; 3 kinds of Fujimoto, accounting for 3. 35%. Soil bank of Betula alnoides natural forest was
consisted of 49 plant species belonging to 24 family and 43 genus, including 6 kinds of trees, accounting
for 10. 56% of all species; 15 kinds of shrubs, accounting for 18. 31% ; 14 kinds of perennial herbs,
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accounting for 4. 38% ; 10 kinds of annual herb, accounting for 65. 06% ; 4 kinds of Fujimoto, account-

ing for 1. 69% ;(3) The proportion of the number of trees and shrubs to the total number was followed as

natural forest>plantations, and the proportion of herbs and vine was followed as natural forest<planta-

tions; (4)The vigor seeds density of the soil seed bank of Betula alnoides plantation and Betula alnoides

natural forest showed a downward trend from top to bottom, which the seeds number under depth of 0 ~

Scm were more than the depth of 5~10 cm.

Key words: soil seed bank; seed storage; vertical distribution; species composition; Betula alnoides;

TSR PRI AE I BRI IS YA A s
FEGRIF IR R R Y R S S
R —ANT W B, Harper (1977) FR°E A i Fh
FERYBL o 3 rb 7 2 2 R VR 1 R A
SRS B A BhAS DT s RN ke g 4 T A B 4 T o
1 b B A0 R A 5 110 28 K R B Al A A, 5 BT
TP RF T, TR SR R O A s L
PRARTE A AFAE AR D) B0 e ot b, A 444
B B AR R R B DK SR T I ) T
Bl O, AT T AR A SR 4 A T I Bk T
Fh ¥ ES S RIS T RN LE XT3 W Fh AL |
A b 2 55 7 T 1Y) o) R R i A R R S T
WF5E - ERh P2 (1) 20 180 B AR AR AR S A h i)
YER, SR BT XE AR L R AR, A SRR XA AR 25 e
55 X HEAT A B, a] O NS gEAT B BT I B AR LR A
WA

TSR R RS N R A B {H A
KRR TARIEAE B LR A M i, IR 2R
WFSE 2 EEALFEFh 7 P A B 280 R i 5 b 1
RS R TR F R e R T X
RS AR 0 56 9 30 P 32 DA AR 1Y) - 35
L S/ S (% DO RLTE: N T C 3 I X SN
M THEE R S VD Y R PR AT Y

WFFEL B 7 g M A TbR - SR T A 5
D) DL ARG, X H A 3R E R4 T 5T, ] b P e e
N TR AT 522 22 B B R AR B

1 R BN

RIGMH (R 1) 00T 2= B VG BN M St Tl
J6H, kb 7R 25 101°67, Jb 2 220257, 4k 860 m, <,
)E TR AL RN, T2 0800 i PE e 2= X
W2 075 KRS 2 2 s B Fs i, TR 20, 11
HAZEWE4 AT ZE,5~10 HAWZE, FEHHE
20.1°C , = 10°CAEFRIR 7 459°C , #74L H ¥k 364. 1
d A (7 A)¥WiR 23.9°C, &% A (1 A) Bl
13.9°C , #% ¥ 5% 1o Uk 38. 3°C, B o R AR M - 0. 7°C.,
AEIREIK A 1655.3 mm | 2 V0 XU 48 [ K fe 2 19
DX, FRZERT, B A A2 86% , H BRI &t
A5 140 ~356 mm ;T2 £ /0 A B E AL TE 20
mm DI b, AFZ%E FNAEEFEHILE145.5d ,£5%
AMERT AGE A 52,000 B R T IR 2, 473
AHRHBEE 83% , THEEE 0. 71, 1ES X K] 4440 T
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PR RE AR

R1 HHERER

Tab. 1  General information of the plots

s e N AL
st ES W/ m B s Yefin EX S pH i1 P 1;
Community types Elevation Aspect Slope Position Soil type pH value (g X8
Organic matter
' h TRETHE
e o o _ngo
PURIHE A LAk (BAP) 890 SW15 18°~26 Middle  Lateritic red soil 4.51 22.62
AR
FIRHER SR (BANF) 880 SW12° 15°~19° 3 R 4.66 11.86

Middle Lateritic red soil

Notes : BAP—Betula alnoides plantation 1 ( FERGHEN T M) , BANF-Betula alnoides natural forest( VG FHER IR )

20 a AEVHRFHEN AR, N THMER T 1992 4 8
A RAFEO IR AR, AN TR A3 by A
TR L SERE L SR CIRAE b FRAE B RLAS h

40 ecmx40 cmx40 em, ¥E[EIFTHEE N 2 mx3 m, F @111
FHAEZEFE A 1 665 Fk/hm” ; TR 2% + 3890 3% 5 F 2 1l
T TEEML 4RI 10 H RS BRI 55 2 4E & |
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KPR BRIREL 1 IR, B S 5 = AF R BR i 58
TR ASAE W) B A P4 i AR Aol BV AT AR AE ) AT A
RAEAK . 20 a A PU RS MERSAMOETEME BEBOR 154
(IR LE MRS AR SR S LV e A Ry A3 i vk A
RIIMIRIPEIE T 2 666 ¥R/ hm?,

PURHE N TARTE AJE BAT — )2, 74 g e EALAR
i, 85 25 ~30 m, MI42 20 ~ 25 om, MRAHRE 55, 55 B
70% ~80% ; WEAJZ 5 3 ~4 m, i ¥ 80% LA I, 411
Pyt g, AL 3 R AR 22 JXUHE 25 ] I bR T AR 454
W, LA EE 04 ( Phoebe lanceolata ) F flt #Fh ; B
ARIZ WK Ik, HE 15% ~25% Fe Ay, LATH 2 46
( Hedychium yunnanensis) AHEF R, 74 e HE R SR AR
TeARJZ 1 30~ 35 m, HilfE 25 ~ 30 em, 35 ¥ 85% ~
90% , AP A 5 XA HEARZ R 3~4 m, 252
50% A, AR S L3l B R R 0.3~ 1.5
m, T 5% ~10% , IFEM 7 ( Thysanolaena maxima)
HEHF

2 ARFE

2.1 TEMFEURERE

Warr 251 A Ry 78 Z4F A AE W0 o5 1 35 00 BE V%
Hh AR L v [ I B R AR N R R
T RN BENZAE A R B R R BURE , BRI B
AR FE TR LT, TE X, PR HER 1
ARSI 1~3 A DAL S 2 T 2 A Mgk
T HERFE
2.2 TEMFERESZE

TEVT R HE N TARFILR SRR A e P LA AR
B EE B 3 > 20 mx20 m (I REETT AR5 R K
B /IETT T /VE T TN 10 emx 10 em, HURE
RONEA PR AL S B BCE 1 AN/IMETDT, 3E
SSMASNTP A BB A, 4 M EARE
A I JE FTEAE M L ML B 1A, W R BURE A A
B BUREIREE 10 em, 20N FJE(0~5 em) | T
JZ(5~10 em) ,FEHL 120 4~ K,
2.3 ENHEAREM

T AEHUR S SN B A ) 1 SR T
i 18 R A R AR, SR 5 B PR T g 1 T3 H
TEH LR BEA NS em B0 L I8 %
L DA I AR A AR A A0 PN IR B OR AR
25~30°C , JEERFFAE 70 % Aihi . 3~5 d P—U0K,
i LRI VLI I 9 SR A & R AE K
1L

FF B A5, X RESERE PRl R E TR
BRANE . X TARMELE E Al AR B e
e R HRORR FREA T 0

3 ERESH

3.1 TEMFEMER EYFEMK

VU R HE N AR RARR LR 7 P K 45 Rk
HI(3 2) - PR HE N AR 3 RN B 1 ) R 6
fit il 2 027 Fi/m*, 74 R ME R SRR L Rb 7 A
W IR B R 3 043 BL/m®, PHRFEAN LKL
SERD TR 42 R, 73 IR 24 B 38 J& , Horp
ARAF} (Gramineae ) 2 Fi, 5 41. 64% ; 5 F} ( Aster-
aceae)7 T, 5 39.27% ; K £l ( Euphorbiaceaec ) |
PG HBl ( Rubiaceae ) 4% 4 Fit; B ¥ /£ B} ( Papilionace-
ae) . = WK Bl ( Pellioniarepens ) 4% 3 Fit; 25 4 4 B}
( Myrsinaceae ) | % 1% £ ( Rosaceae ) | 75 ¥ B} ( Cyper-
aceae ) 45 2 Pl 58 2E R} ( Malvaceae) . =& FF (Rutace-
ae) (LUZEF} (Theaceae) . BEF} ( Meliaceae) | B4t )
Bl ( Melastomataceae ) ., % £ #} ( Scrophulariaceae ) | i
Bl ( Lauraceae ) . A2 JE El ( Umbelliferae ) | 2 751 #} ( Di-
oscoreaceae ) . Jifi B} ( Solanaceae ) | 19 Bfi ¥ B} ( Com-
melinaceae ) FEAREL (corylaceae) 22 F} ( Zingiberace-
ae) % 1A, 7 19.09% . HH v AR 4 F i 280 RE
[140.69% ;HEA 16 Fir, 5 7.70% ; Z4FE LKA 10
15 14.90% ;1 a HEREA 9 Bl 15 73.36% ; AR 3
o5 3.35% . VR MER IRAR L HERD T )2 i 49 A
TV, 738 24 B 43 J& , Hh RAF} (Gramine-
ae) 4 F, 5 64.54%; #ii Bl ( Ulmaceae ) 1 Ff,
8. 58% ; 15 15 & Bl ( Gesneriaceae ) 1 71, (5 4.57% ; 54
Bl ( Asteraceae) 10 F | 5 2. 00% ; 75 5L R} ( Rubiaceae )
4 Flv; K g B} ( Euphorbiaceaec ) . 5B} ( Pellioniare-
pens) #% 3 Fi; W JE 1 Bl ( Papilionaceae ) | 3 7% £}
(Rosaceae ) | T8 i B8l ( Commelinaceae ) | B 41 P} B}
( Melastomataceae ) . % 28} ( Scrophulariaceae ) | %5 4>
tl:ﬂ»( Myrsina(:eae)% 1 ﬁl‘, 5 20.31%, Hr.xoAK
6 i, di 2 FAIM 10. 56% HEA 15 F, (5 18.31%
s AR 14 T 15 4.38% ;1 a ZEHA 10 B, 5
65.06% ; FEAS 4 Fh, 7 1.69% , bt B 76 o #E A\ T4k
FNRIRMR L ST P2 1) Wy o 2 AR LA B A O 2, HL
BILLT a AR FEAN 3,

IR R, PR AR AR R R R
YIRS/ T RIRMR, P AR RS A AR TR A
e UAAAE T N AR, an e 5 ( Dalbergia mi-
mosoides) L B ( Herba Glechomae Longitubae ) 55 ,
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A 2 HAAAE T R iR A7 it ( Lophatherum
gracile) FATEME T ¥ ( Hedyotis diffusa) 55 ; AT E
AL AR KA ATR]  RARAREY TR A HEAR B
SVE A 8 v T N CRR T A R A T L
B AR T AN TAK,

3.2 TEMFEEESH
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rupestre Wedd. ) | A5 #i ( Mallotus paniculatus ) %5 | 1
PURGHET SRR P AT 21 8] ( Ageratum conyzoides L) |
AR 48 ¥ ( Lindernia ciliata) 55 ; A S50 Y B 0 1
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SR B\ (Alangium kurzii Craib) (HIAZ
( Stephania epigaea) %5, {H &4 KB/ HYIFh A AE 2
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J& TR 4 B, AR 0. 69% TEAKR 16 B, 4
7.70% ; Z4EHFA 10 Fh 5 14.90% ;1 a A2HEA 9
Flt, 7 73.36% ;A4S 3 B, o5 3.35% , AR B
A HR 1 a A FA PURIMER SRR - S+ A T
FFhFAERN 3043 ki/m®, i 49 FhREY AR, 4>
J& 24 B 43 &, TR 6 i, TR SRR 10.56%
FEAR 15 b, 5 18.31%  ZAEE A 14 Fh, &4
4.38%;1 a ALFIAS 10 B, (5 65.06% ; HEAS 4 Fh, 5
1.69%,1 a "EHA 3 T HRAMY A Fh+45
SRR AR/ INRIBT R AR A T ARE AR P 1Y

FiFREAE LS —FB A0 B 12— o0 1k B R s i)
M B 45 P BB MRS I KR RAT TR, el TRK B 5 |
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SR B A Yl 19 136 ) AT ASF AR K — B B[]
T HR 6 5 114 DR SR BT A T

2) PE A HE N TR B B B0 FNAR 4 R 2 8 /0
FRERMR, W2 BAE D R SRR R] , KB o HE 4 b
PR E AT PR D 8 R AEE T AN TR
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AN TR B R A A ) A 28 R AR AR > AT
M TTTE A R RAR AR < N TAR TR A HE A (0 4 40 B
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FRIRM< AT, 72 RS IS T RERE R T AT
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W NI 1 a A ROARYE N e Rt A PR
A BEE SR AT, R R 2R AR T
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W 5~10 em 2 PURHEAN TARH 0~5 em Fl 141
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T 0~5cm WERELH, PURFHERIRARH 0~5 cm
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FE R A BR (20 a) , BT LRI 4> Bl 73 AR K ik A
TR 48 T VG P A R SRR — ELLLORAR D2 B Ay
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HFEAREZE I,
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Tab.2 Plant species and composition and distribution in the soil layer of soil seed bank of Betula alnoides plantation and

Betula alnoides natural forest

SR PR/ (B - m™) el %
Bl i Hep A B ey IR e T I

0~5 cm 5~10 ¢cm 0~5 cm 5~10 ¢m

FrA 154 Mallotus paniculatus KAt 3 3 0 0.19 0

#R2¢ Aporusa dioica KERF 1 1 0 0. 06 0
JIBE Fructus Toosendan B 5 1 0.25 0.23
PURGHE Betula alnoides HEAR} 5 3 0.12 0.71
¥/ N HSER Laggera pterodonta KBl 16 15 1 0.94 0.23
AR S Croton cascarilloides KRl 1 1 0. 06 0.23

LAY RS Multiforons clovershrub WY AR 2 0 0.12 0

[BI-$EEE Codariocalyx gyroides LSy 1 0 0. 06 0
IR Boehmeria SRR 1 0 1 0 0.23
Z A4 Rubus mltibracteaus W PRk 56 42 14 2.62 3.33
HBKAE Urena lobata HZERE 5 1 0.31 0.23
=M Evodia lepta ZER 2 1 1 0. 06 0.23
ZAEIFH St Melastoma affine Ligaway s 46 40 6 2.49 1.43
KRZETF Litseaewosma iy 3 2 1 0.12 0.23
Femt- 235 Dioscorea glabra R 2 1 1 0. 06 0.23
M4 Eurya groffii I ZEF 9 6 3 0.37 0.71

JKli Solanum torvum HiEH 1 1 0 0. 06 0
M B KGR Wendlandia tinctoria PHERL 6 4 2 0.25 0.47

EFZE L Maesa permollis EaAF 2 2 0 0.12 0

% B R} Tarenna attenuata PHER 1 1 0 0. 06 0
Mo 1adRIAR JNHIECRE Arthraxon lancifolius RAR 776 606 170 37.69 40.57
A FENT Microstegium nodosum RAR 68 55 13 3.43 3.09
L L1 Ageratum conyzoides Eopa 601 471 124 29. 66 29.57
" Eie Gynura crepidioides Benth Rk 18 16 2 1.01 0.47
YA B Herba Bidentis Bipinnatae Eops 2 1 1 0. 06 0.23
LRI Carex baccans PHE R 13 8 5 0.50 1.19

AR EL Dichrocephala integrifolia i 4 0 0.25 0
KARIH Cyperus cuspidatus PR 1 3 0. 06 0.71

HHYSE Youngiajaponica Eap 1 0 0. 06 0
ZAEE R JJKEEE Hedyotis costata v 37 32 5 2.00 1.19
FeM-HEE Lin—dernia montana PHERL 29 27 2 1. 69 0.47
YAFTFHE Hedyotis ovata PR 31 24 1.49 7 1. 67
T Herba Glechomae IR 29 14 15 0. 88 3.56

MR IKIE Pilea fasciata SRR 1 1 0. 06 0

WLk KA Murdannia triguetra W Sy e 1 1 0. 06 0
YN Blumea balsamifera R 1 0 1 0 0.23

FHERERRE Elatostema rupestre R 3 3 0.19 0

BEIEFE Globba racemosa et 1 1 0. 06 0
KHLEL Eupatorium odoratum 4R 169 152 17 9.46 4.04
AR % ELHE Dalbergia mimosoides WY AR 23 12 11 0.75 2.62
F2ETF Embelia laeta R 9 7 2 0. 44 0.47
21 BEAH T Rubus pinfaensis TR 36 30 6 1.88 1.43

Bt 2027 1608 419 100 100

EIN JIBK Fructus Toosendan MR 1 1 0 0.05 0
H AR Mallotus paniculatus KERF 5 2 3 0.11 0.26
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gk
SR Fh 2B/ (CRE + m™?) LBl %
Festh  AETERY TP Bt Ok - m?) e e = NS
0~5 cm 5~10 cm 0~5 cm 5~10 cm
15 R Trema tomentosa e} 261 175 86 9.31 7.39
PURIHE Betula alnoides HEARR} 52 39 13 2.07 1.12
B/ Alangium kursii AL 1 0 1 0 0.09
5} Sapium. sebiferum Kk wt 1 0 1 0 0. 09
HEAR HEH Laggera pterodonta Kkt 87 44 43 2.34 3.69
Z AT} Melastoma affine PP PIRL 53 25 28 1.33 2.41
BIERE Ficus formosana FF 103 84 19 4.47 1. 64
X1 Eurya groffii IR 44 31 13 1. 65 1.12
=W Evodia lepta R 9 7 2 0.37 0.17
LA S Rhynchotechum obovatum E &R 139 100 39 5.33 3.36
L Hi%E Rubus mitibracteaus TR 71 41 30 2.18 2.58
FEALZE L Maesa permollis LeA4R 4 2 2 0.11 0.17
ARZEF Litseaeuosma v 2 2 0 0.11 0
HMLE K Wendlandia tinctoria PEER} 7 5 2 0.27 0.17
W2 KR Radix Helicteris FE AR 5 3 2 0.16 0.17
B G4 Desmodium renifolium BRI 7 4 3 0.21 0.26
1R Boehmeria SRRE 7 4 3 0.21 0.26
G5 Osbeckia chinensis B4t P1R 18 12 6 0. 64 0.52
HWiRkAE Urena lobata g 1 0 1 0 0.09
1 a’BRA ¥EASE Gynura crepidioides Benth R 19 17 2 0.90 0.17
FEHT Microstegium nodosum RAFE 1872 1098 774 58.38 66. 60
g LIS Carex baccans VHELRL 20 11 9 0.58 0.77
HE L8 Ageratum conyzoides Eopa 5 5 0 0.27 0
x iR Dichrocephala integrifolia Ry 2 1 1 0.05 0.09
2 Y51 BE Herba Bidentis Bipinnatae Eopa 4 2 2 0.11 0.17
% VG RAEHRE Lindernia ciliata EE 3 3 0 0.16 0
IINMIEE Arthraxon lancifolius AR 1 1 0 0.05 0
FIAERE T B Hedyotis diffusa FERE} 23 8 15 0.42 1.29
THYSE Youngiajaponica Eopa 2 1 1 0. 05 0.09
ZAEAE AR WY Blumea balsamifera R 14 13 1 0. 69 0. 09
TR K Erigeron canadensis B F 6 4 2 0.21 0.17
A HEREBE . Elatostema rupestre HIRE 10 6 4 0.32 0.34
WRATH Lophatherum gracile RAF 80 68 12 3.61 1.03
MR IKAE Pilea fasciata SRR 12 7 5 0.37 0.43
EK25% 2% Eupatorium coelestinum 5%} 2 2 0 0.11 0
KL Eupatorium odoratum Loy 16 9 7 0.48 0. 60
W2k AN Murdannia triguetra S B 2 1 1 0.05 0.09
4 FE B Setaria plicata RAEL 11 4 7 0.21 0. 60
Wi B Cyanotis vaga 5 7 B} 3 1 0.16 0.09
YT EH Hedyotis ovata PR 2 1 1 0.05 0. 09
BRI} Laggera pterodonta Eoya 1 1 0 0.05 0
G H-BERL Lin—dernia montana ZZHR 2 1 1 0.05 0.09
Jik H-#E Hedyotis costata PR 1 0 1 0 0. 09
% HiR%S Stephania epigaea B Bk 1 0 1 0 0.09
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Common Terrestrial Greenhouse Gas Fluxes Measurement
Method Comparison

ZHANG Xin', LIN Mao®*, WU Jing-ke'
(1. School of Soil and Water Conservation, Beijing Forestry University, Beijing 100083, China;
2. Environmental Defense Fund, Beijing 100007)

Abstract: Terrestrial ecosystem makes an important contribution to greenhouse gas emissions, thereby af-
fects on global climate change. Gas flux measurement methods include chamber method, micro-meteorol-
ogy method, and soil concentration profiling method and so on. This paper introduced the application and
advantages and disadvantages of chamber method, micro-meteorological method, soil concentration pro-
files method and isotope methods, and made a comparison of different methods, also pointed out that the
combination of greenhouse gas measurement method with other disciplines as well as the new technology
will become the future trends.

Key words: greenhouse climate; fluxes measurement methods; chamber method; micro-meteorology

method ; soil concentration profile method ; isotope methods.
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Identification Techniques of Grafted Seedlings between Bubble Walnut
and Iron Walnut

WU Shao-ping
(Seedling Station of Zhaoyang District Forestry Bureau, Zhaotong, Yunnan 657000, China)

Abstract: Aimed at the problem of purchasing and using fake and bad seedling in the production practice
of walnut industry construction, through observation and practice on bubble walnut and iron walnut graf-
ted seedlings at different growth stages, morphological characters difference and identification techniques
of grafted seedlings between bubble walnut and iron walnut were described and analyzed. By comparing

morphological characteristics of grafted seedling at different growth stages, combined with comprehensive

judgment of “see, touch, smell”, the accuracy rate was up to 99%.

Key words: bubble walnut; iron walnut; grafted seedlings; identification techniques
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Comparison of biological characteristics of two kinds of

Tab. 1
grafted walnut seedlings
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Comparison of morphological characteristics of two kinds

of grafted walnut plants in different growth
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Comparison Test of Afforestation Survival Rate between
Industrialized and Conventional Seedling

XU Ming-yan, ZHAO Hang-wen, YANG Ming-zhi, WANG Zi-ming, GONG Yi
(Yunnan General Tree Seedlings Station, Kunming 650051, China)

Abstract: Ten tree species including Pinus yunnanensis, Pinus armandi, Sabina chinesesis, Portuguese
cypress were selected from Jinlin, shilin, Longling, Ruili County of Yunnan Province for afforestation sur-
vival rate comparison test between industrialized and conventional seedling from 2005 to 2010. Result
showed that afforestation survival rate of industrialized seedling was significantly higher than conventional
seedling.

Key words: conventional seedling; industrialized seedling; survival rate of afforestation; Yunnan Province
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Tab.2  Afforestation survival rate of different tree species %
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Tab. 3  Variance analysis of survival rate
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Fig. 1 Afforestation survival rate of different tree species
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Repeated Calculation Problem in Forest Resources Value Evaluation

QIU Qi, FENG Zhong-ke, GAO Yuan, HUANG Xiao-lei, MA Song-zen
(Surveying and Mapping and “3S” Technology Center, Beijing Forestry University Beijing100083, China)

Abstract: According to the existing problems of repeated calculation in physical quantity and currency
quantity in forest value evaluation, taking forest resources value calculation of Shandong Province in 2006
for example, combined with characteristics of local forest resources and the preliminary data collecting in-
formation analysis, new accounting system was built . Suggestions were put forward such as to strictly de-
fine forest resources, strictly distinguish income value and cost value; deduct those exceed forest re-
sources rang and repeated counting part, build new accounting system based on the principles of econom-
ics to recalculate the value of forest resources. The original accounting value of forest resources in Shan-
dong Province in 2006 was 367. 9 billion yuan, the recalculated value was 149. 3 billion yuan, and the
difference was significant.

Key words: forest resource value; evaluation; repeated calculation; accounting system
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Status and Countermeasures of Deqin County Ecological
Non-commercial Forest Management

LI Xian

(Non-commercial Forest Management Station of Diqing Forestry Bureau, Shangri-La, Yunnan 674400, China)

Abstract: Status of organization, management and protection, management and protection measures of
ecological non-commercial forest management in Deqin County was introduced. Problems such as de-
creased usable forest resources, unreasonable ecological benefits compensation, lack of reasonable com-
pensation standard, short of publicity and education, lag behind of file build, low quality of forest stand ,
poor protection effect still existed. Thus, countermeasures and suggestions of ecological forest manage-
ment, i. e. practise new non-commercial forest management mechanisms focused on performance man-
agement, step up publicity efforts, improve quality of forest stand, and enhance effectiveness of ecologi-
cal protection, improve management mechanism and team building, strict protection and dynamic monito-
ring were proposed.

Key words: ecological non-commercial forest; ecological benefit compensation; management mecha-

nism; Deqin County
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Status and Countermeasures of Ecological Non- commercial Forest

in Yunnan Province

ZHAO Shu-xue
(Ecological Branch of Yunnan Forestry Inventory and Planning Institute, Kunming 650031, China)

Abstract: An introduction related to ownership, location, land type, basin, protection level, and con-
struction effect of all level ecological non-commercial forests in Yunnan province was made. Existing
problems, i. e. unreasonable division; dynamic management difficulty; short effectiveness of embodi-
ment, frequent revision; limited source of compensation funds, low compensation standards; poor effi-
ciency of most ecological forests protection, weak protection service, non-uniform planning of most non-
commercial forest areas, were analyzed. Corresponding countermeasures and suggestions were put for-
ward.

Key words: ecological non-commercial forest; construction scale ; division definition; compensation mech-

anism
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Types and Capacity of Forest Surface Combustible
in Xishan Forest Park of Kunming

LI Xu', WANG Qiu-hua’, LI Shi-you®, XING Hai-tao', LIU Bin', ZHANG Yu-yao', TAO Ru-kun’
(1. School of Forestry, Southwest Forest University, Kunming 650224, China; 2. Faculty of Civil Engineering,
Southwest Forest University, Yunnan Key Laboratory of Forest Disaster Warning and Control, Kunming 650224, China)

Abstract: Forest combustible is the most important factor when analyzing forest fire behavior including
whether forest can be ignited and how the forest fire can be spread etc. However, the size of combustible
capacity directly determined the burning intensity of forest fire, at the same time different combustible
types could form different combustion characteristics. After investigation on combustible types and capaci-
ty of forest surface at eight forest stand, results showed that the highest combustible capacity of forest sur-
face was in Pinus armandii forest, while the lowest was in Quercus acutissima forest. Combustible could
be classified into five categories including six types according to the plant communities’ classification.

Key words: combustible capacity; combustible types; forest fire; Xishan Forest Park of Kunming
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Tab. 1 Surface combustible load of different forest type

. fit i 40/ (kg + hm ™) it ) FEAS
Ih 10h 100h #Et /(kg-hm™) /B
B 7320 23420 26140 12210 69090 24
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Tab. 2  Absolute moisture content of surface combustible of different forest type
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B JIN 43.54 29. 56 37.06 - 123. 84 20~25 80 2600 KM
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Tab.  Types of combustible classification
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Informatization Research on Forest Fire Spread Model of
Forest Sub-compartment

MA Tian, ZHENG Jun, WANG Zhi-chao
( Beijing Forestry University, Beijing 100083, China)

Abstract : Regarding the unsubstantial status of informatization research on forest fire spread model of for-
est sub-compartment, for the purpose of quantitative description and analyzing sub-compartment forest fire
spread, supported by forestry technology, geographic information systems technology, spatial mathemati-
cal model and computer information technology, and on the base of forestry fire spread model created by
professor of WANG Zheng-fei and professor MAO Xian-min, the mathematical model of forest fire spread
of forest sub-compartment was established based on Octree theory. Moreover, using the computer technol-
ogy and arcgis engine component technology, software platform was built to achieve the visual simulation
of forest fire spread, and to reveal the mechanism and process of forest fire spread. Optimized forest fire
spread model was used to achieve the spatial prediction of forest fire spread .

Key words: forest sub-compartment; forest fire spread model; infomationization; octree
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Construction and Application of Forest Fire Prevention GIS in Qujing City

WU Bin
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Abstract: Overall function and application objective of forest fire prevention GIS, supporting platform
software , hardware selection, system components, system applications and so on in Qujing City were de-
scribed . Moreover, existing problems such as inadequate promotion and application, lack of system man-
agement and maintenance workers, lack of funding were also analyzed.
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Distribution Pattern and Conservation Value of Larix potaninii var.
macrocarpa Forest in Haba Snow Mountain Reserve

YUAN Feng-jun, YU Chang-yuan
(Yunnan Institute of Forest Inventory and Planning, Kunming 650051, China)

Abstract : Regarding systematic inventory and research on Larix potaninii var. macrocarpa in Haba Snow
Mountain Provincial Nature Reserve has not yet been done, while research in other regions is also rela-
tively scarce. Investigation on distribution of Larix potaninii var. macrocarpa in the reserve was made to
find out its area, the number of paiches, the spatial distribution pattern and community structure. Its
conservation value was evaluated from aspects of its naturality, rarity and endemism, biodiversity, vulner-
ability, its importance in the maintenance of the stability of regional ecosystem, as well as landscape value.
Key words: Larix potaninii var. macrocarpa; distribution pattern; conservation value; Haba Snow
Mountain Reserve
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Plaque distribution of Coniferopsida forest in protected areas
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Revolution Theory for Environmental Protection and Education in
Gaoligongshan National Nature Reserve Biological Corridors

DUAN Hong-Lian', LIN Ru-Tao’, HE Xi’
(1. Longyang Substation, Gaoligongshan National Nature Reserve Baoshan Administration Bureau, Baoshan, Yunanan
678000, China; 2. Gaoligongshan National Nature Reserve Baoshan Administration Bureau, Baoshan, Yunnan
678000, China; 3 Faculty of Forestry, Southwest Forestry University, Kunming 650224, China)

Abstract: Revolution theory model advocated by Rare Conservation was carried out in Gaoligongshan Na-
tional Nature Reserve biological corridors from 2008 to 2010. Nankang village of Longyang district was
chosen as work area. Through foundation work such as: protection awareness education, popularized
technology of saving firewood, training of energy-saving etc, this project was aimed to gradually change
the traditional production and living way of work area residents” depended on firewood. Three bulletin
boards, one billboard, 10, 000 calendar copies, 600 publicity flyer copies, 1000 notebooks, 4000 bad-

ges were set; 100 fuel saving stoves were supplied , 154 electric and 154 induction cookers were promo-—

5 B #3:2013-03-05.
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ted; and 10 artificers and more than 200 community villagers have been trained. 14,000 yuan was inves-

ted as matching funds for the construction related in facilities and training fees. After implementation of

this project, firewood consumption was significantly decreased in the work area, and the number of

stumps in woodland quadrates was tend to balance, and the intimidated behavior of apes to human were

significantly reduced. The results showed that revolution theory have played an active role in community

environmental education, and the project was successful in reducing the threat of community residents on

forest resources.

Key words:; revolution theory; biological corridor; environmental protection and education; change stove

saving fuel; Gaoligongshan national Nature Reserve Biological Corridors
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BE.RAFME MNEXES FHRFALSXPE T &, IR EFRGAERERER AT ZmRE,
ARHER BRI FAEDIMEEEENRB N EaZRFITAES 5H, ZERIAKA, B GG M
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SCHRARIRAG A

HE 5% E.8759.9;F321. 42 XERS.1671-3168(2013)02-0073-04

Effect of Community Co-management Activities on Weixi District
of Baima Snow Mountain Nature Reserve

ZHAO Cui-juan

( Weixi Management Branch, Baima Snow Mountain National Nature Reserve, Diqing, Yunnan 674600, China)

Abstract: Taking participatory investigation methods like questionnaire, villagers’ conference, inter-
views elc, implementation effect of projects such as community alternative energy, understory product ac-
quisition, alternative livelihood, and reducing wildlife hazards in the nature reserve were analyzed. The
results showed that implementation of the projects increased the income of residents, improved the quality
of life, and enhanced the awareness of people in the community to protect wildlife, reduced economic los-
ses and consumption of forest resources. Countermeasures and suggestions for reasonable development of
community co-management activities were put forward.

Key words: community co-management; participatory assessment; alternative energy; understory acqui-
sition; wildlife hazards; Baima Snow Mountain Nature Reserve
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Tab. 4  Status of mitigating wildlife hazards demonstration activities
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Effect of Two Kinds Moth Attractants on Trapping Pests

JIA Li-ping' , WANG Hong-xun', LI Xiang-kang’, YANG Yu- bo'
(1.
2. Forest CIQ of Yuxi, Yuxi , Yunnan 653100, China)

Abstract: Attractant I and II are the most commonly used two kinds of Attractants for Monochamus alter-
natus. In order to clarify the effect of moth attractant on trapping Pinus yunnanenstis pests, experiment u-
sing two kinds of moth attractants to trap moth pests was conducted in two forest farm, on six sample plots
of Hongtashan Nature Reserve during pest activity period every May to September from 2009 to 2012. Re-
sults showed that moth attractant could trap 8 kinds of pests damaged shoot and trunk of Pinus yunnanen-
sis which one kind have to be identified, one kind was defined as natural enemy insects. Monochamus al-
ternatus , germari, Holcocerus, etc. , could be main pests for Pinus yunnanensis. Continuous using of
pest attractant might significantly reduce population density of moth pests.

Key words: moth pests; attractant; trapping pests; population density; Hongtashan Nature Reserve

Forest Pests and Diseaes Prevention Station, Yuxi Hongtashan Nature Reserve Authority, Yuxi, Yunnan 653100, China;
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F A5, 4 B BN A SE , G

rFE B HA.2012-12-27.
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WA BRI RZS I 12 14 ARBE, 14K 2 300 m 2473 R
FE BT+ =2 B A 15 8% 1 400 3 AL 13 ARBE,
TR 1 764 m, J@& WIS 5 i 2 KUSB  IRR I = R
AN TR, BB TE 30 a DL E, SFEWE 20 m, g2
12 em ABHTBE 0. 7, M5352 BUEFAFHLRAKR AT 434 3
AN R B I X k7 A W DR s
ARAHBR A, TR AWML (& 1.54%) K 430 53
Tz B R R i ) R 5 OR ( 45% , WP fE R OR
25% ,DEUAAEIEAR s K& L2 R KV 2
TR, EE O R OR WAL PR BIAR W A
R, R0 X AL 26. 67 hm?,

2 B

2.1 FiHes

A 1 BT AR, K 85 em
HARIE e, = PR, i R T 5 BLRERE
T80 3 — D4 U (20 emx 10 em) 5 J5 A 4 11
KT IR MO R B 5 B 5 B | B AR S
31,4 50 em | AL, = A PR, o as A A 2 7
AL, AR/ IN 2GR 12,5 emXx6 em | i3k F0
2 AR AEIR A B, 7 WA 42 O S A6 54 2% U = 300
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Tab. 1 Trapping pest species and number of Moth attractant |

A gl 1

i1 5 I b 25

e " meie i ey M wre omwe cme U v
1 (2009.5.12~6.11)30 d 17 24 27 B 5 i 11
2 (2009.5.12~6.11)30 d 31 46 6 a1
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1 (2011.6.13~7.13)31 d 118 123 54 18 6 9 2 3 BEAE S B 0
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4 (2011.6.13~7.13)31 d 35 29 16 1 20 4 1 K&l
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Tab.2 Trapping pest type and number of attractant II
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Prevention Technology of Rhizoctonia solani in Seedling Stage of
Pinus khasys

JIANG Jia-shun', ZHONG Hua', ZHOU Ling-chang', JIA Ping®, LI Qian*, TANG Hong-yan’
(1. Wanzhangshan Forest Farm of Simao District, Pu’ er, Yunnan 665000, China;
2. Forestry Science Institute of Pu’ er, Pu’ er, Yunnan 665000, China)

Abstract; Prevention experiment of Rhizoctonia solani was carried out in nursery of Pu’ er Forestry Sci-
ence Institute, the effects of matrix, pesticides concentration on Rhizoctonia solani have also been studied
by using 1.9 (34) orthogonal experimental design, four times repeated, randomized block. Through vari-
ance analysis and multiple comparisons, results showed that the best combination of prevention and treat-
ment of Rhizoctonia solani were; matrix of mycorrhizal soil + superphosphate (3% ) , and pesticides types
of hymexazol, pesticide concentration of 800 times.

Key words: Pinus khasys; Rhizoctonia solani of seedling stage; drug prevention; matrix; pesticides
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Tab. 1  Phoma trachephila control factors and levels in Simao

pine seedling stage
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Tab.2 Phoma trachephila prevention trial design in Simao

pine seedling stage
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Tab. 3 Phoma trachephila control effect analysis in Simao pine seedling stage
A ! 2 ) ! B/ % s
pisEiRes HE 5T VTS 24 e BE =

(A) (B) (© (D) ! i i /%
1 1 1 1 1 28.7 25.4 26.9 81.0
2 1 2 2 2 15.5 17.8 14.9 48.2
3 1 3 3 3 18.9 18.8 21.3 59.0
4 2 1 3 3 13.9 11.8 14.5 40.2
5 2 2 2 1 10. 1 9.8 11.5 31.4
6 2 3 1 2 14.4 16.9 16.7 48.0
7 3 1 3 2 20. 8 29.3 22.4 72.5
8 3 2 1 3 19.1 22.3 24.1 65.5
9 3 3 2 1 17.0 14.7 22.8 54.5
K1 188.2 193.7 194.5 166.9
K2 119.6 145. 1 142.9 168.7
K3 192.5 161.5 162.9 164.7
K1 20.9111 21.5222 21.6111 18. 5444
K2 13.2889 16. 1222 15. 8778 18. 7444
K3 21.3889 17. 9444 18. 1 18.3
R 8.1 5.4 5.7333 0. 4444
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Tab.5 Phoma trachephila control effect multiple comparisons in Simao pine seedling stage
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Disasters Occurrence after Eucalyptus smithii Afforestation and
Its Countermeasures in Wuding County

YANG Li-xiang
(Nature Forest Conservation Office, Wuding County Forestry Bureau, Wuding, Yunnan 651600, China)

Abstract: Biological characteristics, ecological characteristics, as well as introduction and cultivation of
Eucalyptus smithii in Wuding County were introduced in this paper. Disasters occurrence after Eucalyptus
smithii afforestation including leaves dieback disease, freeze injury, fertilizer damage, flood disaster,
drought, hurricane hazards and countermeasures were also described and analyzed. Results showed that
in order to ensure the success of afforestation, relevant countermeasures such as using fine seedlings,
matching species with the site, scientific planning, and high-quality soil preparation, careful planting,
cultivation and management, and actively taking reasonable prevention measures had to be met.

Key words: Eucalyptus smithii; fast growing and high-yield plantation; fertilizer damage ; frost damage;

pests and diseases; Wuding County
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Rainwater Resources Utilization and Landscape Construction in
Mountainous Village Planning of Yunnan Province

YANG Xu
( Kunming University of Science and Technology, Kunming 650500, China)

Abstract: Mountainous villages layout of Yunnan Province are in different style and relatively central-
ized, most of them have characteristic of vertical gradient spatial arrangement planning. Existing issues
of rainwater resource utilization and landscape construction in planning were analyzed. Technique and

suggestion on rainwater collecting, purification, utilization and landscape construction were proposed.

Key words: mountainous village planning; rainwater resource utilization; landscape construction
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Fig. 1 Rainwater and landscape systems of mountain town
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Awareness and Participation of Gaoligongshan Nature
Reserve Community Residents on Eco-tourism

LI Cui-hua', LIU Ning', AI Huai-sen’, ZHANG Xin'
(1. Southwest Forestry University, Kunming 650224, China;
2. Baoshan Management Board, Gaoligongshan National Nature Reserve, Baoshan, Yunnan 678099, China)

Abstract: Taking methods of questionnaire interviews, structured interviews, and semi-structured inter-
views, a survey of awareness on eco-tourism was carried out by selected 47 residents from Gaoligongshan
nature reserve community. The results showed that local residents did not understand or even dislike eco-
tourism at the very beginning, but within ten years, due to the benefits from eco-tourism services, com-
munity residents have changed their mind. Most of them are willing to participate in eco-tourism services,
and hope to take part in relevant knowledge and skill training.

Key words: ecotourism; awareness of resident; Gaoligongshan Nature Reserve
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Status and Strategy of Ornamental Nursery Stock Industry
in Yunnan Province

WANG Xue-hua

( Kunming Branch, Yunnan Institute of Forest Inventory and Planning, Kunming 650200, China)

Abstract: Yunnan province is rich in plant resources, water resource and heat conditions, which has
congenital advantage for developing ornamental plant industry. Currently, there has been quite a scale of
ornamental plant industry, and it has been accepted by market. However, it’s hard to develop quickly
because of the following limitations such as low industrialization level of ornamental plant industry; un-
sound marketing system, unreasonable structure of ornamental nursery stock industry and unbalanced re-
gional development. Strategies were proposed to strengthen policy guiding; increase support efforts, per-
fect marketing system and cultivate feature native tree species market and so on. .

Key words: ornamental nursery stock ; analysis of current status; development
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Analysis of Walnut Seedling Quality Management and Inspection
in Yunnan Province

ZENG Li-fen', LI Ji-ping®
(1. Forest Seedling Management Station of Dali Prefecture, Dali, Yunnan 671000, China;
2. General Work Station of Forest Seedlings of Yunnan Province, Kunming 650000, China)

Abstract : Content of walnut seedling quality, and index requirements, as well as the difficulty of inspec-
tion and identification of walnut seedling quality were introduced. Problems existed in seedling quality
management and tinspection in Yunnan province as unclear of walnut afforestation seedling provenance is,
large of seedlings amounts, short or non-standard of seedling quality inspection were analyzed. Thereby
countermeasures were put forward to establish and improve seedling quality management, inspection or-
ganizations to strengthen the fine varieties survey, selection and cutting orchard construction, and to regu-

late using the “two certificates and one authorization” .

Key words: walnut; seedlings; quality management; inspection; identification; Yunnan Province
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R o AT,

D) RMEERTA . FRIER B KN HE
B AR B KD RTRE 485 2ol
(RZEFH) K/ 5ol PR 8 R R
MEy HATER MW CEE RS

B = Rk, R IR EDE | TERETAR | 53 1H 2 5K
SHB AR, 7IE 0.5~0. 8 mm P FRAR4E 5,
B WO B~ A BRI R AN, 7
IRAT

3)HMSEE R T W E B BiE /N4
WA TC /M B AR AL B DG
FREE THZEM ZE /N JEREE

] BRAZAE , /NI I 0 1A B S O A A A Ak
ek BB PR R s /M s O HR LI
Rk K AN ik o ALK KRS T
LRSS 2R
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WG AT 2008 4E 2 A 4t =/ 4 bk
AT AL 77 S ARG 3l AT () A R e M i o A
AMERE TR SR S A E LT £
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3.1 ZRERFERERE

T4 R 2B Fiis S, e A~ &
XAk ARl R AR | S BE ), BT 7E AL B AR
SR T T R P B R A IR
Ze, R RAOME L ULTE IR AL S . TER A T
] AR B A AR TR AR
HIARSN , R ZHI R AT TR IEEIC, N AR UL
A 287 ST, AR A AR 26. 7 77 hm?,
Fe 150 BR/hm? 1, %5 BAS BRI 4 000 JT bk, Wk
50% MR RG22 5, 75 8 000 JTARET, L 30% 1)
IEFER AR LTRSS 1. 04 125k, DinTd
(S A AN N IE T3 c & e MR E s o7 VA I &
SR P R R O HL T AR
BERE 1R, HAE N 2% R MR SR Y A i HE R T
MRS AN R, AR AR R i AT 55
RATEOL T, AR, A Wt i MR A kA
A HEE BN REGEIFEFAE AR AR,
3.2 ALEEEREERD

FEAZ R IR I AR A BT, A S i
J7 AUVHTSRAZ A R B Ak B W T AR IS R
M FBCER R A I, HE ARG R 2 AR O
WA G EMATIGE M | BETR B 2 0 H R A i
T, XIS MRBAS s QU2 A 5 AN eleas I8 4, B
{2 FH IR R Rl kAl , TG R K R
SR R FEANTT S E2E

MG A BRI U, 8 AR A JC P B, RERR Y
RS B TCE F 5 AR 1% 41 58 A A
BT AR T BERR A 200, 17 5k 4845 T HE
TIPSO, (S PN 5 AN ), AT AR A5 e R st
fesizs . PTLA O R S R s v 0 1 R ARk ™l
KR OCHE
3.3 MERERBRZHANE

P65 2 B S, U LA SR AR AL R A
228 AT A 50% LA BT KA NHB R AE A%
Mk I AR A7 Ao o i T A e, R R i
{14 4 ) B DR R, e 803t A FH Ay A o i o o
AN, BV SRR 2k R AR S PRSI A
KAgEYE BRI L, RREA Ik L M AT

R, A A B R ROl R A AR Sl | AR B AT
PR A 56, LA B0 UE 5, A5 A 56 B3 AN SR X
25~ 100 PREGA RN SR 584 5 7 .10 77 .20 J1 Ay
HHETTE NS A BRI UE A 2t R UE AR
BRI GRG0 I 48 7, (AR A X B R T A 3 UE S
(A 5 T SEE A T BE

FERZMORN B T de A v R B 2 ) A
WA PR AR, KSR 5 MAIE B 4 5 R SERE
R AR HE ket R 450 K i S T AR A IS
[ A5, FRERRZ BRBE . ORHNIAS £
FPHIARES , B — AR T RS ik 8RS
JEAERSORAE T, A SR R T ; QbR 5 Bl 1k
KA T H RIS R 2 TS A A 2 AR
PR BIE TR 36 25 RIS OB AN HE 45
e IO R TN

4 MRz EREEEAN R

4.1 hnsEME R M AIAE IR, INRRIEREEIE

MR R FEHESI AL L & A% 8l ), 2
PR FERZHE ™ T TR A SRR, R R m AR
WARIPRIE, UL w4 B A%k ™ Ml 1 A e R
B, 28 RS RORARMES B G AT K,
AR R SRS 2 d A ) A MROR R AP
I L, FIARR R A BA 5 F IR A 558
KOBHE &R e AN R ERN, E R kS
BMEZMARRFEARTTRER , ZEHAEOT, Ik
BEOL B Sl S g IR A e AL, H 2 g M bRofe  HR
NG Mol L 5808 1R i B BER R THERR R 3P,
SRAEF T, ABRAMR A R A G IR L 21T Z A 3L
I

AR 34K = A Bk G 42 P AR 2R AN (L B sk
1M EAE T ORIE BT i, AT BER AR O R B Al T b
Bl AR IR AR I ik FHAERAZAE B e itz
MIIRGRT A KA N ARAH e 3X — Jay T, ff A% 6k ™
A AR AP R RE s ARk I At
PERT Aot | 7 2 i B A5 R VR, R S AR Bk 7 Ml 1Y
RFL, A8 N8 A T T AP R R A, AR
SRV il 7 O A2
4.2 FEEATHIE—&”

BRI BT 2 R — I el R
PEESR AN TAE, ) KRB W& A A REE
E RIS R B R 55 (R ) BE
P A= R E RN BB R, X
RMOARFP A 7 BV AR Fh AR A (FTRR
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2) EEAG AT v — B I SIS B B 4, B 2
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— b A A R AR I s P R 2 B0 i AR
F Fs R BT/ NIE A T e B R At 4 /N BE 1
Ao EMRIUH B AP AE QBRI S B Mol ol
TRAE s, Mol AR AR a8 B AR B
B FATRORRAS o P b s b A B 4 b e v AR A
a2 E R I R AR, TS W25 UMK B 146
60 B3 L BRGSO AR, 5 6 4 G B R SEBR
JREEARTT

3) Molb AT B2 A T TT R R AR AT R Fof
AP EVEATUERY Aok 5 A N T 0 A E IR
K W B L2y 1 B IR A SEE R A E &
P T A SR A s 5 | R v A e 2
BNPE, AS AR R R A B A T e
BRI B PRAIE , BEA P PR IR S Bl B i
BRSO R i, TR I A T B AT (5
RN, A BE IRk b ARAEAZ A i i
4.3 BYELMEEENG, FEMEREKRE

Mol J5 o 2 e A 6 B3 Al P e AR 3
RIS A REHIE R o (E T B Z AR X R
JoHE RGN A LRI 5 A ™ FE AN AR A AR ol iy
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TR AGE , AHE CR TR ) BORLRE Bl R AG
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AT, AFARHEREA TR , 5l T M A KR SR .
L Rl

ISR AZ AR v oA P A SC B S A A M
EIHLA BRI BRI B A AR, H AT
TR AR B () #BEA L 1ML A HH . g
T B S AL K ARG AL AL o i o B R
REANREA AU, I, )RR 5E 3 4 2 M LA
AP G 6 R A B 5, T A AL R A
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R W A E R A M TR IR E B AT

KB, Ak

(1L BN B, =8 217 654401; 2. o MM LA 8 RPr, =8 F H 661100)

WE.ERAZERAZEHR DR T SR ORERECHD X0 H T =& T B FAGHR R, B
AR L 10 AR Rag 24k, 2T 10 R4 R EARIAT 4R AP, T REA T R ERN AT FEHAR
AR, HRER, D ERREFHFHRER 12 A, FARREAAT 87 4,3 R 42 38.6 mm, 3R
% 80.51 mm, 2k R F 49. 54 g, H K 74 A AT K 6. 45 mm, #F 5 4. 96 mm, FFF 3. 02 mm, #
BATE0.045 g; QMAESWAN, LERAENKRRESE HFEZTHEFAHHKRTO0.05, %
X 10 hERAKENHKREZT HTETEFARE,QOURAKMEN 1 a 2% HE37.9cm, i
7k 0.42 em, GARERIEEHT~9 A, @DMERSIER, G H HEEKEHFRERIEME,
T3 KA 69 K 0L i B R AL 89 AP T

KEWE ERAKE  MERCHY AT, FHHRAK

hE 4358722, 16;S723. 1 XEkFRIREG . A XEHS.1671-3168(2013)02-0101-06

Seed Detection and Seedling Nursery Technology for Endangered Plant
Trichocarpa Manglietia

ZHANG Tian', CHU Yong-xing’
(1. Honghe Forestry Bureau, Honghe, Yunnan 654401, China;
2. Forestry Research Institute of Honghe Prefecture, Mengzi, Yunnan 661100, China)

Abstract: Trichocarpa Manglietia is a critically endangered plant ranked state protection level I, only
distributed in a narrow area between Hekou and Pingbian of Yunnan province. So far only 10 fruiting sin-
gle plants were found. Through research on seed detection and seedling nursery technology, results
showed that: (1) per plant of Trichocarpa Manglietia fruited192 cones on average, each cone contented
87 seeds, diameter of cone was 38. 6 mm, length was 80.51 mm, weight was 49. 54 ¢, carpel number
was 74, seed length was 6.45 mm, seed width was 4. 96 mm, the seed thickness was 3. 02 mm, single
seed weight was 0. 045¢; (2) correlation analysis showed that variable coefficients of Trichocarpa Mangli-
etta cones weight and seed weight were greater than 0. 05, indicating that the difference of cones weight
and seed weight of 10 Trichocarpa Manglietia plants was not significant; (3) seedling growth was ro-
bust, which the height of 1 a seedling was up to 37. 9 c¢cm, ground diameter of 0. 42 cm, best seed-
ling growth season was from July to September; (4) correlation analysis showed that height, ground

diameter and seeds quality were positively correlated, so large grain seeds must be selected to cultivate

I FE B #5:2013-01-16.
MBE&R . sEASORELEEES (WS 5,
TEB® A 9K L (1968-) 8, LA, THI, MNFBF R A LAF5T,
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vigorous seedlings.

Key words: Trichocarpa Manglietia; critically endangered plant; seed detection; seedling nursery tech-

nology

%%*%(Manglietia ventii ) jﬂﬂ(éﬂ’( Mangno-
liaceae ) N3EJ& ( Manglietia) , 2% 7+ A, 1 30 m, %
1240 em  fEAEA T, LRI, AEWT 4~5 A R
1 8~9 I, W T HESRE 1, 4 BTG, AR S5 A
B, M U AR A 200 R 0 A A R A
PR HESCERICER, BRI G T A B
HCREINL R AR 2 B Y h B R i RS X BF
FEMH X R AR 2R R R G A — & BB
WHERME

e ALY AT A AR AR E
— JEBCR RS R A B i X
BRARER TR F LA, MR RERA
HERF PR B E R, 1 R BRI
M PR AF AT AL 5 bl 5 2, 34 0 B R R 4L
T, iR R Gl 2K A IR, B AT B R A B S

1 XK T7E

1.1 iRIeHhig &

T 1 15 A R 21 LR LU S S Ao 55 v [
P, B O 5E 20 EL I 5 km, ML PEAE K 1030427
30"E,22°57'30"N, ik 1 544 m, S A6 )@ W AGH 2=
AT S A, 243 B, JE R 300 d, 48
HIIR 16, 5°C 4F H BRI E]) 1555 h, 4EFERT R 1 650
mm, 7% & 1 200 mm , AHXHRE 86%,, [l M 13K
b e s Bt e, I8y b 4%  pH {H 5.5, = 10°C 1Y
HRFUR 5 500 ~6 000°C , [ b A2 38 | HEVE 5 14
RA4F,
1.2 RWHBHERFR

BRARFERFPEERE B AN 1 R,
1. 3 FFRERKEN
1.3.1 #FHIRE

FhFR A K L HBIX Y 10 AR B IRASERAR , 4
PREEHL RS 50 BRI, 2009 4F 9 H 58 ik, T
WA T ARKA)G , R3S,
1.3.2 BkRAEREN T iE

X SR Rl ik B AT 50 BRI 20 Bl B i
', R FRam B BRI, DL g 08 K5
H0. 1 g TR R R A BRI R K R
2, LA mm RN,

x1 ERAEXRFMEHMPEER
Tab. 1 Seed tree survey records of trichocarpa manglietia

seed collecting

Rl S e

b RIS wegepy RO
1 B IELRE S /A R gE 2009-9-5 32 82
2 T HAE AR RE & /AR g 2009-9-6 36 85

BRI R SR
T 1 ELERERE 2 R 1
T 0 ELEAERE £ K RS

3 2009-9-6 33 79
4

5

6 B S /R E

7

8

9

2009-9-6 25 140
2009-9-6 30 145
2009-9-6 30 156
7 ESEAETE S /N B g
T ELEAETE & 1< BRI
1 B AETE S K IR 1
10 WHEFELRES KRR

2009-9-6 28 153
2009-9-6 36 150
2009-9-6 32 160
2009-9-6 33 190

1.3.3 fiFRERENTE

G NT G B R I e SRR BRI f A
TR, NHEEHLAME 10 BiFh T R 7 R PR
RRiAhFryE R D g 28 KA 0.000 1 g;
FifEbRAR R R 58 R, PL mm R
1.3.4 iZf SPSS V13. 0 B 4HITHIT O

iz SPSS V13. 0 FK {44} B AR AGE BRI K Fh 1
(45 A E AR A T g o
1.4 BEEFE
1.4.1 ZFHIEE

B 2R A, M 1.7 m, BRTE 1.5 mo A
TR EIAEFRGF 5 B Fh 3% T ARG R 1 55
B S e 7 N e S = N 1 2 ) SR S s B
FE BSG/ INHERT , R0 B4, (i R B L
1.4.2 EERBRERKIE S

BRI IME N BT WA, A S LR AR
A VE TN R, A% R B4R 8 em, 15 12 cm,}%%ﬁ:ﬁﬁ
71 em BYHEKSL 6 4>, EFRELAYECH], DUBTE T 1
60% , ¥ 0>+ 20% , £ F2AE 20% , TERGH 2540 i,
SR IR SR LA A R T RN R b A
TSP — B0, T PR DU 8] FH = 355 4, 25 4 B) Bt FH 4l £
AL,
1.4.3 BAKLE%

FERE 60 d ZEA BRI ST FFARK I 2~3
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MR TR, B A ARk R, AR
Al 1~2 d, ] 1% M Z 8 R AT HIEHEE
1.4. 4 BHHENEINEIE

ERARE S BRI | IR IR I,
AR A EEL, 7E 4~5 AR5 2 B R L
SR 3 RO, 38 7K DA OReARe - S 5 1AF TR 2 A
BHHE S BUK, DR P ARAER, EAERKEZE(T7~9
FO) R AR TN
1.4.5 fFHERE

TG 5, B A H 0. 5% 9% /R 2/ 1%
1) 22 TR R Wit Vi A SR, By ¥ P A9 R0 ST A 6 5
F—A~2F H W 40% /9 SR R FLA 1000 A% W 5L
50%EEFEEE 1 000 57 B G B3
1.4.6 BRPAEFE

XoF A BJARS 55 L ) VA B ML AR B 3 B i1 7
ﬁﬁ,ﬁ%#i&%ﬁﬂ%ﬁﬂ] mX 1 m,ﬁﬁng@%*

SRRER R AR BRI RS,

2 RS

2.1 KR MFRSUWERBXERE
2.1.1 BRRMEENE

RAERFE R BRI B BRI EIE , K 6~ 10
em, FR A B L T ;B 20 RMATE | Tl 24
5~7 mm B,
2.1.2 MFHEERR

MFHEGEIE K 6~7 mm, S 2 5 mm, J§ @A
GV FN/INMLC T B AR VA b | A R
2.1.3 ERKRERKR R #HFHEXEMERQN

XF 10 BREERBE PR BEHLAME 50 4~3KR , PN B
ASERIF R R BEHLAR B 10 R R A TR
R 25 R an e 2 firR .,

£2 ERAEMFRUIZR

Tab. 2 Seed inspection records

R Rt RO R D BEL TR GIRES P58 ¥ i
RS /mm /mm /g V& iz /mm /mm /mm /g
1 40. 82 85.20 50.79 65 69 6. 65 5.37 3.25 0.071
2 37.70 72.50 47.78 61 71 7.48 6. 08 3.55 0. 044
3 38. 86 72.09 53.32 61 91 6.42 5.10 2.85 0. 044
4 38. 44 79.96 44.22 89 73 7.62 6. 08 2.89 0. 044
5 36. 90 81. 11 39. 83 84 98 5.42 4.01 2.71 0. 034
6 40. 67 84.59 49. 14 89 90 7.50 4.61 3.29 0. 043
7 36.70 86.20 59.52 60 95 5.98 4.84 2.90 0. 049
8 38.35 85. 74 52.29 84 120 5.48 4.21 2.88 0. 036
9 40. 42 76. 58 54.20 64 83 6.30 5.06 2.99 0. 051
10 37.20 81. 06 44. 34 81 81 5.65 4.28 2.86 0. 038
P 38.61 80. 50 49. 54 74 87 6. 45 4.96 3.02 0. 045

VE A B 21,2009 F 10 A

2.2 ZRM%5WH
2.2.1 BREMERERYSH

1) BRALE 8 22 S R 00 B 6 10 Bk B R R SE )
BRARFE TR T, K AR R AL (R 3) .

M3 A 10 BRE R AR R S 5 a2 R
ZHIIKT 0.05, FHIX 10 kB FEAEER P &5
ERARE,

1 ATRAE 10 AR B R R ESR R 8 a1y 48
S Z B R BMRIR A - 5 TR > 58 /N bk > 56+ bk >
55 JURR S 28 DUAR > 58 — R > 28 Bk > 2 /S Bk > 2 - ik >
5=,

H11& 2 AT RLE 10 kB R A TEBR A & 1Y AR
S

2) BREVE A 25 T bt

Xt 10 BRERAE BRI IEA TG 04T, Kl
SAENL, LA 3 AR (R /mm R/ mm SR/
o) K AR BBl (% 4) .

M4 AL R B R 3 AR
AR5 RS T 0. 5,48 5/, BT SEBR PR 22
FARE, RRKAFEIE 80. 51£13. 03 mm, & 57
ZHON 16. 18% , 251 K 20. 62 ~ 116. 45 mm ; FAR (1)
SE-H{E Ky 38. 60+5. 81 mm, 2555 RECHN 15. 04% ,



. 104 - Bl = K

£38%

x3 ERAERREETRBERIW
Tab. 3  Trichocarpa manglietia fruit cones weight

variation analysis

o ‘*‘ff m‘ff Tl R g
1 50 105.00 23.35 51.57 18. 56 35.98
2 50 92.35 18.20 47.78 15.91 33.30
3 50 93. 50 23.90 53.32 15.50 29.07
4 50 80. 85 19.20 44,22 17. 06 38.54
5 50 77.70 11. 10 39. 83 17.57 44. 11
6 50 90. 70 22.10 49.49 15.13 30.58
7 50 106. 25 25.65 59.52 18.01 30.27
8 50 92. 80 14. 95 52.29 21.17 40. 49
9 50 97. 80 11.85 54.20 21.54 39.74
10 50 90. 10 12.30 44,34 17.77 40. 08

E1 10%ERREKREENTERZREY

Fig. 1 Cone weight variation coefficient of 10 trichocarpa

manglietia plants

T4 ERKRERRESTRERSW
Tab. 4

— —
Kol *ﬁ/"ﬂ;{ﬁ RKME RoMA P B 2o

REK/mm 500 116.45 20.62  80.51 13.03 16. 18
RE/mm 500 95.01 27.50  38.60 5.81 15. 04

Rifi/g 500 106.25 11.10  49.66 18.60  37.47

0-067 @
0.05

0.04

0.03
0.02
0.01

0
1 2 3 4 5 6 T 8 9 10
ik

T/ mg

B3 10%ERAENHFES
Fig.3  Seed weight of 10 trichocarpa manglietia plants

x5 ERAEMTEETRBRIN

A5 R 27. 50~95. 01 mm; J T AYFIIE K 49. 54+
18.60g, 8 5 Z KU N 37.47%, % W@ My 11.10 ~
106.25 g.

2.2.2 MFEEERHESF

Xt 10 B RAERF T EESITFI 0,
LA S (R 5)

FE 5 ATLAE 10 BB SR A TERD 7 H AR
SRR TF 0.05, FWX 10 BRERAREMF1Y
EEEFADE,

& 3 ATLIE L 10 SR BRAER FHREREH K
FIMEICR 56 TR S SB35 k> 58 = k>4 11
PRSEE 7SR S B — RS 56 TR S35 bR > 55 bk
2.3 BHAREKBERSHT
2.3.1 BARHEEBR

MWARKERS 40~45 d FFERH £ ,50~55 d FFR

Eor 0 Bkt OAME
100 }FEA

20 b 1
0 1 II L 1 1 L 1 1

1 2 3 4 5 6 7 8 9 10

B
B2 10 RERKRERREENEREHE

Fig. 2 Cone weight variation range of 10 trichocarpa

manglietia plants

Tab. 5  Trichocarpa manglietia seed weight variation analysis

Gioall ﬁmﬁ RAE wMEI FHE s Qﬁ
T Z /mg /mg /mg R
1 500 0.0956 0.0082 0.0385 0.01340 34.72
2 500 0.0998 0.0178 0.0440 0.01121 25.48
3 500 0.0798 0.0104 0.0437 0.01000 22.89
4 500 0.0843 0.0129 0.0435 0.01291 29.68
5 500 0.0840 0.0097 0.0343 0.01017 29.65
6 500 0.0819 0.0106 0.0426 0.01327 31.15
7 500 0.0815 0.0132 0.0486 0.01322 27.20
8 500 0.0991 0.0118 0.0356 0.01424 40.00
9 500 0.0955 0.0210 0.0506 0.01223 24.17
10 500 0.0956 0.0082 0.0385 0.01340 34.81
KEM,
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2.3.2 BHAREKEFRER
2010 4F 4 H 2 11 A& H I 1 %, W i

AR, WLINA SRR LR 6,

R6 ERAEES HMEFERKER

Tab. 6  Trichocarpa Manglietia height, diameter annual growth cm
BERS 4 H 5H 6 H 7H 8 H 9 H 10 H 11 A
15 W 6.35 9.99 13.49 19. 04 26. 46 36. 65 37.51 37. 64
iz 0. 162 0.216 0.227 0.227 0. 324 0.388 0. 410 0. 410
25 i 6. 49 9.79 13. 49 18.35 26. 85 34.67 38.47 40. 09
iz 0.216 0.227 0.237 0.248 0.313 0.377 0. 421 0. 422
3% i 5.58 8.77 11.97 17.74 25.18 33.21 37.38 38. 46
Huts 0.183 0.248 0.281 0.291 0. 334 0.388 0. 421 0. 421
45 i 5.11 8.05 11.9 17.36 25.18 33.16 36. 68 38.27
iz 0. 194 0.227 0.227 0.237 0. 302 0.378 0. 421 0. 421
5% Hit 5.28 8.79 12.73 17.92 24.53 29. 66 32.34 33.02
iz 0. 151 0.216 0.216 0.227 0. 281 0. 302 0.345 0. 357
6% Wi 5.44 8.83 12. 63 16. 49 25.95 32.95 36. 11 38.26
iz 0.129 0.227 0.259 0.281 0. 334 0.345 0. 367 0.418
75 i 6.99 9.98 13.45 17. 86 26. 47 34.39 37.6 40.99
it 0.183 0.248 0.259 0.259 0. 356 0.399 0. 421 0. 429
85 il 6.24 8.48 11.46 16. 16 22.17 28. 87 32.33 33.35
iz 0.129 0.215 0. 269 0.281 0.313 0.345 0.378 0.378
95 i 7.35 10. 44 14. 61 19. 45 29.98 39. 67 42.91 43.41
iz 0. 162 0.316 0.37 0. 381 0. 414 0. 478 0.543 0.543
105 Hit 4.52 7.62 11.46 17.37 24. 61 30. 52 33.69 35.93
piirE 0.173 0.237 0.259 0. 281 0. 324 0. 356 0. 388 0. 389
¥ 1 B 5.94 9.07 12.72 17.77 25. 74 33.38 36. 50 37.94
iz 0. 1682 0.2377 0. 2604 0.2713 0. 3295 0. 3756 0. 412 0. 419

HE 4 FE 5 ATLUE ) AR RKIERR 7~9
H 10 BRERAEEN & AR KBMRRON 55U
PRSEE LRSS RS 5 =S50 DURRS S S bk > 5 —
PRSE MRS5S S bk X SAPF 8 &0 R/
It A — 2K
2.3.3 SEAHEENEREYERERBERLE

BRAE S FIE M 0 RIRHEY) = Lk A
2 AR ARG 1L E 2L SRR A K O an
7 Wi, Hlm AR A R A KA L IE 6 & 7
FIE 8.,
2.4 BARMME
2.4.1 f/E

R AT A R 1R T AR H A 51 & B, &
BT T AR, TN E R R R H R

Kot B e SR (RE A ) SE TN, R Kk
IR
2.4.2 HE

A0 7E 2 1 I R i R AE Sy
JER I (A fa2K) . TER MG kA ik &R
AR F RN 2%, HRAE FREBEMHE A, K
AN EE T ST U Ay [ e SO SR R
B2t PRI A A B

3 BREWR

1) Ir 2R W SRR R AR R 3 PRIk Y
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Fig. 4 Seedling height growth annual curve
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Tab. 7  Growth situation of #richocarpa Manglietia and same

period same family nursery plants seedlings”

iy ol TS HE/em  HE/em MHREV A
BRAE lat 37.9 0.417 10.5
SRR 1ak 22.2 0. 346 13.2
AR 1a’k 18.8 0.418 8.5
LA 1atk: 17.1 0. 366 11.9
IE2 1ak 11.5 0.354 9.2
40 N
35 |
30 |
25 |
8 20 |
g s
10 |
s |
$2

57
¥ al
F }@y & &
N &
P
E6 #EmEKIER
Fig. 6 Seedling height growth status
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Fig. 7 Ground diameter growth status
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HRERSKHDHRIEETRARFR

KOV ESUM B A B UK, KEM
(e A%, =8 EW 650224)

WE. AT 2 a ARFIRASENHRBITRREFTRABZEL LR, EREAW, FRLEPRLELE
SRR IR A ARG ECR BT, E M Z AR RE AR AR A L BIE K 20. 5% .58. 2%
Fo 4l 1%, Bk FEL IR RZ A& JE BEFE KBRS K4 5% .16. 6%F 17. 4%,
A2 0 I H AR A AL L AT HE AR A K Fe i S AR AR B A E AR

SR R RIS K YR T A & R IAT

RESSHESS792.189;5753 XEAARIRED: A XEHKS:1671-3168(2013)02-0107-05
Study on Tending Technique for Young Forest Stand of Michelia chartace

ZHU Feng, DONG Wen-yuan, FU Jian-sheng, SHENG Wen-dong, ZHANG Wei-huan
(Southwest Forestry University, Kunming 650224, China)

Abstract: Growth effects of two year old young forest stand of Michelia chartace under different tending
measures were studied. The results showed that treatments of scavenging weeds and shrubs, and loose-
ning soil had the best growth effect. The average height, DBH and ground diameter of young forest stand
increased by 20. 5%, 58.2%, 41. 1% respectively compared with the control. The effect of scavenging
weeds and shrubs took second place, the average height, DBH and ground diameter of young forest stand
increased by 4.5%, 16.6% and 17.4% respectively. Reasonable scientific tending measures have an
important effect on promoting the growth of trees and accelerating the crown closure of young trees.

Key words: Michelia chartace; young forest stand; tending technique; growth effects

IR E BEWG B IFRARA B A TRORS MR EISIE S,

- BRSO i, 2 H B s IR

R e 0 MK, B MR L e e 1 TBRHRAEEIR

(Michelia chartacea) J& AR Z=FHE L JEAEY , 5" =R U0 Bl 14 7 M T T B S X S A R A
ARHHR, R TR 1 500~ 1700 m BURERIERT bk g4k 1770~ 1 780 m, HE 11 NE30°, 5 24°,
MR THESR AL 05 SE 0, AT ABUREBE SR AL A S 4Ed 3 1759, AE R T H 1600 mm, M1 X I8
AMRAET | ESMR 2R BT HAR IR 799% 453 H BEEHA] 2 000 h, %50 kb R AR50 1
P BT IRR T A E A B R, MR 4 X HT N B (Pinus kesiya var. langbianensis ( A.

Wo#s B #7:2013-02-12.

EETE . HEM R 948 T H “ AR RIS HER BTG IR FHAR T (2009-4-16)

TEZ RN A (1986-) , B W-HWF5T A . WFFE T [ M AE 22 52 E . Email : melman@ yeah. net

BIRAER H O (1962-) , 55, STNEOK N, B0, 105 5. EE NIRRT A SR SR W80 SR T/E, Email;
wydong6839@ sina. com
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Chev. ) Gaussen) 5 Jii JHE ( Castanopsis platyacantha
Rehd. & E. H. Wils) . P4 B A1} ( Schima wallichii
Choisy ) SEHH LTRSS AR, BUAFBEAS DL SR 2575 >4
( Eupatorium adenophorum Spreng) . YHLE ( Eupatori-
um odoratum L. ) \%m%ﬁ(])teris deltodon Bak. )%
HE, FHORFELE, pH (0 5. 0~6. 5, 12 % 50
~80 cm AB Syrp &5 HIEFR bR INEE 1,

&1 LR R

Tab. 1 Physical and chemical propertiesof test land soil
TEWRE AHLET RR(N) 2BE(P) 2#(K)
A /% /% /%
0-20 6.82 1. 960 1. 101 0.051 1.785
21-50 6.24 1. 145 0. 043 0. 031 1.752
50-100 5.72 0. 600 0. 044 0. 040 1. 691

2 ARFE

2.1 iR i&t

L 2008 4F 8 H # A AT 2 a A2 PR IEHY & S 4 Ak
FBFFERT G, 43 AT A 1. UK BR 20 , 4b 3
UHBCH 3 Wk, B 4351 R 2010 45 7 H (10 H 2011
AR5 HHEE RN 1 FIBRAHE +41 £ s R BRI EC 3
W] S5 A0 EE T AR A X AR Ab B R AT AT
AbERFE i, IR /NX AN 40 mx30 m, A 2
w7 RSB E 1R
2.2 HELIE

2011 4F 12 H 435100 5 A [RI P07 Ah 2 IR 35

=3

® 385
oo
1 4t ot 4t e
o = i o
s 1 it} 11 i
I TR

1 HENE& T
Fig. 1 Field trial design

ERLRE A R IR R AR A A K AR R, IFE
SPSS 11. 5 B PFHAT T

3ERENW

3.1 AREBHEMNKERAEMEEKNZIE
T A 6 PR 38 B R v B A T 25 TR A 5
BEE 2,

R2 RERSXMESAEFERE

Tab.2 Homogeneity test of variances of Michelia chartace hight

Levene Statistic df1 dr2 Significance

2.450 2 87 0.092

M2 AT LA, B &M% Sig. =0. 092>
0. 05, 7] AA R RREE I 5 SE A 25 W s R AR O 26—
B, T LT R 225007

PRSI 5 SRR e 5 AN ()40 8 it B PR 25 24
Mrinse 3 iR,

HREEESKMEEAREBEEERETESN

Tab.3 One way variance analysis of Michelia chartace hight and different tending measures

Sum of Squares df Mean Square F Significance
Between Groups ( Combined) 130378. 689 2 65189, 344 29. 104 0. 000
Linear Term Contrast 114057. 600 1 114057. 600 50.922 0. 000
Deviation 16321. 089 1 16321. 089 7.287 0. 008
Within Groups 194866. 467 87 2239. 844
Total 325245. 156 89

TG 3 AT BRI B S 5 T 22 A 5 Y F A
9 29. 104, FHAEHER K 0. 000<0. 05, 7% B JFE 52 3% &
RN b PR o 22 S B

XN GG #0472 LR
(%£4),

Fe 4 FTLUE H A B TT #0 bR 220 + 0 + 5 5%t
MR 28 S d 3 LR AR B 1 R BR AR

AN TRl T PR SR 5 SRR i 9 52 ) L ] 2
PR

MIE 2 AT LLE AL 3R OT FI R 2 +48 +
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Tab.4 Multiple comparison test of average tree height of Michelia chartace in different tending measures

Mean Difference

95% Confidence Interval

(D) FEHEEIE () LHEHE Std. Error Significance
(-1 Lower Bound Upper Bound
X g TR A -15.03 12.220 0.222 -39.32 9.25
BRI 4%+ -87.20( ) 12.220 0. 000 -111. 49 -62.91
TR 2 oyt 15.03 12.220 0.222 -9.25 39.32
FIBRZRE A+ =72.17( ") 12.220 0. 000 -96.45 -47.88
FIBRAE A%+ poy;st 87.20( ") 12.220 0. 000 62.91 111.49
FER A4 72.17(%) 12.220 0. 000 47.88 96. 45
* Mean difference is significant at 0. 05. . .
500 s - AL PR AR R 4, A R TR S8 5 R 2 M s )
150 423 HK.
00 F 351 _ .
5 o i 336 3.2 AEREHEENKRERESKMEERNZM
~Z 350 A N5 S 4 4
; — X BRI O S AR A 7 22 P 18 51
£ 300
Z 5
2 250 xS.
B
200
150 x5 MEHSEMEFEFHERRE
100 Tab.5 Homogeneity test of variances of Michelia chartace DBH
50 F Levene Statistic dfl df2 Significance
0 1 . )
AL R WL 2.414 2 87 0. 095
ENGEZASEF

2 AR EHETENRER S K/ EE KR
Fig. 2 Effect of different tending measures on tree height growth

of Michelia chartace

Yom ek 423 em , Y7 TALHR T EIBRAHE Koot B b
AT K 20. 5% F 4. 5% , DL IIAb TR 1T EI 52 nE +

MF 5 ATLLE B R Sig. =0.095>
0. 05, RIBRIE I 7 5 4l 25 W AR HEAS Oy 22 — 35, W]
PLEAT B T 2200 W0T

IR SR O SR A 5 AN R B Rt S R 38 2548
Hrinss 6 firR .,

k6 REHEKMEELRARAREEELRRTEZSN
Tab. 6 One way vvariance analysis of Michelia chartace DBH and different tending measures
Sum of Squares df Mean Square F Significance
Between Groups ( Combined) 77.566 2 38.783 29. 556 0. 000
Linear Term Contrast 72.997 1 72.997 55.630 0. 000
Deviation 4.570 1 4.570 3.483 0. 065
Within Groups 114. 159 87 1.312
Total 191. 725 89
MR 6 BRI R 7 2250 B A, R S0 25 S 42 XA FPEE H0E T RS & SR AT 2 L

FEK I F AR 29. 556, FH £E 4% 2 4 0. 000 <
0. 05, BJVBR S 5 A ) Ak 35 A Jfa 42 22 Sk W 2

BRY (R 7).



- 110 - 2 ST |

£38%

KT TREEEETHREESXNEZELRRRE

Tab.7 Multiple comparison test of average tree DBH of Michelia chartace in different tending measures

Mean Difference

95% Confidence Interval

(1) EHRE () PEEHE Std. Error Significance

(=0 Lower Bound Upper Bound

X} HE TR A -0.6250( ) 0.29577 0. 037 -1.2129 -. 0371

ISR HE+4 + -2.2060( *) 0.29577 0. 000 -2.7939 -1.6181

BRIV payiist 0.6250( *) 0.29577 0. 037 0.0371 1.2129

FIERAHE -+ 1 -1.5810( ") 0.29577 0. 000 -2. 1689 -. 9931

FIBRAE A%+ Xif et 2.2060( *) 0. 29577 0. 000 1.6181 2.7939

FER A4 1.5810( *) 0.29577 0. 000 0.9931 2.1689

* Mean difference is significant at 0. 05

T AT LU Y Ab B TL R 24 T8 + 4 5 %
MR 28 S B o W RO AR B T RN BR A

AN TR T 1l T SRR SR 5 SR A2 A K B S i
K3 s,

7t '[6.01
6 L

4.43 l
51 (

3.80

T-H4 1942/ cm

AEFRT X HEE AEPRIT

AN IR B H

B3 AEHLEHETERERSXREERBZIME
Fig. 3 Effect of different tending measures on DBH growth of

Michelia chartace

M 3 HA] LU AR FE T #IBR A4+ £ 1Y
EGAESR 6. 01 em, = TAEHE T FIBR A0 S X IR,
AEXTFXT BRA, Ab R 1T fg A K 58. 2% A3 1 3K
16. 6% , Ut B AL 1T AR 00 3801 B o B A, b 3 1 3%
R, RN BR 22 A 4 Ab B 00 2 SR de b, X
RS S R A T RIBR 2 S e b3, A
FlFHEA
3.3 FEAMEHEEIHRERSEFEE KN

AN [FIHE T it T TR SR8 1% 5 R A% A A 18 S i) AL
% 8 AIE 4 FioR

*8 AREERENREHNSKME LKA
Tab. 8 Effect of different tending measures on ground diameter

of Michelia chartace

R AR AR T Xif ARFE TT Sig
A2/ em 7.34 6.25 8.82 0.00
12 1
10 +

8 | 7.4 l
L 6.5
e I
J_%]

2 F

. .

AbHET X REHETT
UNGE =R

Bl 4 AELEHE T RRER &S EE KR
Fig. 4 Effect of different tending measures on ground diameter

of Michelia chartace

H 3 8 FHEl 4 AT LIF th, Ab 3 11 H R 2 0 + 4
F IR AR R B O RS 41, 19 ;403 1 %)
SRARMERCR I 2, He X BRI 17, 4%, RV RR JE 3 75
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G RAMHRIEEERARRN A=

R WL KRR
(LPERLBE 2T R RER TR, =8 B9 650224; 2. ZH A AL EENXNR, =% B9 650051)

WE: N8B ARG 2D FHE, BASEREIRZTF ARG REFABR e TFRAMNEL B
AN B R IRA A BAC S0 RIRF F @ TR T AT, XE MR T 4 ANFR#Z T EERA
B R ReR ARG Gy R T EA A 2 BIE PV BT e B A

A 2F AN BB AR B R NA; 4F 4 R A

SEFRIRTE A

hE 535 :8725,8793.9 MERS1671-3168(2013)02-0112-04

Cultivation and Management Technology of Calotropis gigantea and
Its Utilization Prospects

WEI Jing', ZHAO Yuan-fan®, ZHANG Yan-ping'
(1. Research Institute of Resource Insects, Chinese Academy of Forestry, Kunming 650224, China;
2. Yunnan Institute of Forestry Inventory and Planning , Kunming 650051, China)

Abstract: A briefly introduction related to biological characters of Calotropis gigantea was given, Re-
searchers at home and abroad have mainly studied on asexual reproduction, cellulose development value,
medicinal value, solid fuel and compound extraction of Calotropis gigantea etc. This article elaborated
the cultivation and management technology of Calotropis gigantea and development of pharmaceutical use,
energy and cotton raw materials. Prospect on cultivation and research trends of Calotropis giganiea was
proposed.

Key words: Calotropis gigantea; cultivation and management techniques; medicinal value; fibrous

raw materials

221 JNJ& ( Calotropis ) 3R J& T 2 EEFL ( Asclepia-
daceae) ,IZJBZIA 6 Fi, 3 B0 A 78 Y FIE I 1
Py BTl X, R D by 2 il — R oAy 2
1)K ( Calotropis gigantea L. ) , FE 5040 T )
RN = mE, 53 —Fh S AL A /R ( Calotropis
procera L. ) JESRK M aMAEEE A, 4
£ AR #8 TR A A s 6 M Flie )12

I fE HH9.2013-01-15.
HETE . HFEMF948" W H (2012-4-47)

(¥ 2 AFP2 AR IR S AR A (4 72 SRt 1A K
HAERH PR, A AR, R R EA T 20 RIFE N
A BV RE BRI BT KR AR SOR A3 4
FRKBIR G BOAR | N AMITFEIESE AR (E R HR
FHRSEHEAT R A 2 % 2 A TR AR A A 25
SRR R AT B B B P SMIE T BUIR A T )
&, A B RE 9 A AR T FE 23 IF R B R A B 4 At

EER AT B0 #(1987-) , 2 WP E A BT A: . BN ETFMARET I 0 1IHFSE . Email : weijingdy@ 126. com

BIFAEE KM 52 51 . Email ; ypzhang99@ 163. com
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A TR ZAEAETER A 3m, AR EFLIT,
AR BORDH: , GBS 40 90K 1 B 50 5 xR, 4
S, JEAUT, (B OIR SO UK BE | AT K 2 8 ~
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mn A5 F MU BE AR e MR Be S T T A T E, IOF
5 AR LT A T LR, S5 R R A ARB AR JiT ER
Fpar 2 R AR &, AR 4 HA BN 25
B AR BB A 2 1 T M R R 1
LZ /S )

ORI F B, 4 A TR I $2 B BE WS 355 BIiR
JEIEVE ' RN Shitt, B. O 8 IAH 4

A=A NI 7 RTAE R R 8K 1475 7K AR R 08 38 1ot
T UE B A D TG K A A W), Biiarathihalu
SN 3 AR R A F IR A6 P AR BCEU | P BN
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T X IR 5 4 AR R B BRI RN
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WEFE , N2 545 31 2 A5 S IRk &9,
XA ERE LEE T4 AN o 451 2
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3 EHEBIERA

3.1 BEEAR

A AR N 2 R S AR A RAE T A RS
TEE B, FEREFIRT , 75 2o HAh 7R K
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BT LAGRAS AT . T3 50, b 75 % 4= A IR B4
P AT — 5 R B R E B

4 FEF AR

4.1 HAME

A LA T2 1 245 FANEL, 76 B0 B gl k2
TG 25 IR AR 25 R G R 2 H
HAWR PO AR E T, TR 2%
Wity WK | T8¢ 3 RILIRE S 505 13397 20 R MR
AL T B B0 P R U T RN T
R, B4 B TIRIORE . 2009 AT H [ RAGHT AL B2 B A
VR RS TR 2 T 18 A DG % 538 ok AR ff1 TR
PEEUH B A B E AL A, A TR E SO 2 1
A=y RSP B %
4.2 FHEERFENE
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Introduction and Cultivation Status and Development Suggestions
of Eucalyptus in Honghe Prefecture

JING Tong-Wei
(Forest Inventory and Planning Team of Honghe Prefecture, Mengzi, Yunnan 661100, China)

Abstract: Introduction and cultivation history, adaptive performance, cultivars and areas, processing
and utilization of eucalyptus forest products, achievements and economic benefits of eucalyptus cultivation
were elaborated. Issues of eucalyptus development such as less tree variety, extensive operating, low cul-
tivation level, limited tree species, also were analyzed. Countermeasures and suggestions to increase eu-
calyptus varieties, improve level of eucalypius planting, enhance research work of eucalypius etc,
were proposed

Key words: eucalyptus; introduction and cultivation; Honghe Prefecture
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Land Desertification Status and Control Countermeasures
in Shangri-La County

ZHANG Xue-quan

(Kunming Branch, Forest Inventory and Planning Institute of Yunnan Province, Kunming 650000, China)

Abstract: Based on desertification survey of the Shangri-La County in 2009, the total desertification land
area was 17064.5 hm’.

structure,, drought and sparse vegetation, as well as other human activities such as excessive firewood col-

The main causes of desertification were analyzed as topography and geological

lecting and grazing. Countermeasures to build dynamic monitoring and forecasting system, increase cap-

ital investment, and plant artificial grass, restore natural vegetation and sand fixation, set up sand barri-

ers, develop water conservancy, soil improvement have been put forward.

Key words: land desertification; causes; governance; Shangri-La County
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Influence and Evaluation of Ecological Projects on Rocky Desertification
in Yunnan Province

ZHANG Qin-yun', SUN Li-juan®
(1. Kunming Branch, Forest Inventory and Planning Institute of Yunnan Province, Kunming 650200, China;

2. Yunnan Forestry Vocational and Technical College, Kunming 650224, China)

Abstract: Using rocky desertification monitoring data of Yunnan karst area, and based on influence of
ecological projects implemented during monitoring interval on evolution types of rocky desertification in
Yunnan Province, effectiveness of different ecological project on rocky desertification evolution types were
analyzed and quantifyed. The results showed that evolution effectiveness index of ecological projects on
rocky desertification in karst area was 0. 35; indicating that ecological projects play significant role in pro-
moting forward evolution and curbing reverse evolution in rocky desertification. Effectiveness of various
ecological projects on rocky desertification evolution were evaluated and discussed.

Key words: ecological projects; rocky desertification evolution; evolution type; effectiveness index;

Yunnan Province
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Value Evaluation of Urban Community Vegetation
Ecosystem Service Functions

BI Kun', SHI Ming-chang', YI Xiao-dan', JIANG Wei-ling’
(1. Key laboratory for Silviculture and Conservation of Education Ministry, Beijing Forestry University, Beijing

100083,. China; 2. Sunshine Cadi Bio-energy Group Co. , Ltd. , Wuhan 430223, China)

Abstract: Based on measurement and research data, Using conditional value, alternative market and
other methods, value evaluation of Beijing Forestry University community vegetation ecosystem services
was made from aspects of adjusting micro-climate, , carbon fixation and oxygen releasing, air purifica-
tion, reducing noise and recreation. The statistic results showed that eco-service value would be 808. 6
thousand Yuan annually, including 572 thousand Yuan for adjusting micro-climate, 18. 1 thousand Yuan
for carbon fixation and oxygen releasing, 58. 9 thousand Yuan for air purification, 156 thousand Yuan for
reducing noise and 3. 6 thousand Yuan for recreation. Countermeasures to expand the campus area, in-
crease green space area, develop vertical greening, collocate evergreen tree species etc. , and have also
been proposed for improving urban community vegetation ecosystem service functions.

Key words: ecosystem service function; Urban community vegetation; value evaluation; campus of Bei-

jing Forestry University
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