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Research and Implementation of Forest Resources Web Three—Dimensional
Simulation System in Liaoning province

ZHOU Ding-hui, XIONG Jing, WANG Ling, LIU Shu-ying, JIANG Yu-chao
(Liaoning Provincial Tnstitute of Forest Inventory and Planning, Shenyang 110122, China)

Abstract: In accordance to the requirements of web three—dimensional (3D ) Simulation system for forest
resources in Liaoning province , the overall design of the system was proposed. Based on forest resources
database and taking Java and WorldWind as platform, using the spatial information 3D Visualization, da-
tabase and Web technology, we have developed the forest resources 3D Simulation system, The system
has functions of browse, query, statistic and analysis. The provincial massive spatial data can be dis-
played directly, distinctly, efficiently under web 3D setting. Currently, the system is running in good
condition.

Key words: geographic information system (GIS) ; Java; forest resources data; Web setting; three—di-
mensional simulation system; Liaoning province
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Variation of Forest Trees Relative Diameter

DENG Cheng', LV Yong®, LEI Yuan—Cai’, ZHANG Jiang’

(1. Guangxi Forestry Inventory and Planning Institute, Nanning 530011, Chain; 2. Central South University of Forestry and
Technology, Changsha 410004, Chain; 3. Chinese Academy of Forestry, Beijing 100091, Chain)
Abstract: Without considering ingrowth and dead trees, using the retest plots data of Pinus massoniana
and Chinese Fir of the mountainous area of Guangxi, by calculating the maximum difference of relative di-
ameter of trees in different periods, variance of the relative diameter of trees in different periods and the
two correlation factors of years and relative diameter were analyzed. The paired data T test of relative di-
ameter of trees at different times were conducted. Pure forest stands of individual tree relative diameter
changes over time were studied. The results showed that in one stand, most relative diameter of the indi-
vidual tree was not vary or vary little over time, and the diameter ratios of each individual tree in two pe-

riods were equal to the diameter ratios of other trees in the corresponding two periods.
Key words: forest tree diameter; forest tree relative diameter; forest stand average diameter; variation

patterns
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Tab.3 Analysis of variance and correlation analysis results
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Application Research of 3D Visualization Technology in Forestry

LIU Yan-jun,YOU Xian-xiang, YE Ying

( Beijing Forestry University , Beijing 100083, China)
Abstract: The research status of 3D visualization technology at home and abroad were elaborated, and
the 4 kinds of application situation of 3D visualization technology application in forestry, namely: 3D vi-
sualization, growth model, forestry fire simulation, forest spatial patterns were summarized . The function
of 3D visualization in forestry production and forest management have also been analyzed and the applica-
tion future of 3D visualization technology has been prospected.

Key words: three—dimensional visualization technology ; growth model ; forest fire simulation; forest spa-

tial patterns
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Fig. 1 Implement process of Three—dimensional trees dynamic growth model system
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Tab. 1 Comparison of three techniques for simulating forest fire
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Geometric Correction of Shangri-La County TM images

TANG Yao, YUE Cai-rong
(Southwest Forestry University, Kunming 650224, China)
Abstract: Using general polynomial model and collinear equation of ERDAS IMAGINE software for geo-
metric correction of Shangri—La County TM images , the corrected results were compared . The results
show that the collinear equation model is more suitable for geometric correction of Shangri—La County TM
image than the general polynomial model . The number and positioning accuracy of GCP also affect cali-
bration results; at least 60 control points are needed for general polynomial to make the error controlled in
less than a pixel, while only 20 control points are needed for the collinear equation model. The RMS er-
ror of control points will decrease as the number of control point increases.

Key words: TM image; geometric correction; general polynomial model; collinear equation model;

Shangri—La county

1 &t

YR 20 20K 21 4040 & f kgt (g Fl
SEANIR . — R DL ORI, oWk B R AR
IR B ROk Tz Ry T R v
T SR ARAE N R AR U P B — AN B B A
W Ak S A, X R G = i 1) A BEA o 22
SRt R R . SR Hh Tk K TURAS B R | 3
TR EUGAEAEAS T sk G i LA B A2 T Bk R A L
AT AR K FLAR B 228 YR AL bR 2R 3 BEAR Oy
JUMIAE IE. XFF TM S2AR LRSS IE 385 1) A
2 IE 7k L 4] IE 7L DELAUNEY = ffi
kA, 20 1E vk R 5L e b 28 R ) —Fh
2, O B SR A B, O FLTH R R T B 4

W #5 B H#A:2010-09-27.

oI X b TR AFLXO S 3E A 20, LA R B 4T B A IE A
JE. S5 55 R P K 58 4 2 T AR R 0 = VLR AR
AWM H A TM AR AT ILATRE A IE ) R
bR ik 58 4 2 W A0S LA 8k T™ 5242
PEAT JLAPR A IE ), 0 2 45 2R = 1k 22 301 50 5 e
BT HAEIFE R ML IX. ETM SRS T LIRS A2 1, I LS
TR IR 5 — AR LT B E A [ Y
& AR IIEGR X R 2 B A8 i DR B 76 N A HL
B IR AR 1500 m, fe 5 5 520 m, Hi#E
PRI, I, 5 E A DEM #3807 FERi R Fl £
T AR 12 DR TM 2 AR A T LRSS IE , FF X 2
FPMEIE Dy IR R T L, LA R O A1 X3 ) L AT A
WA A,

EETE : POl H G IUH (2005037) ; PYRGARL A ZRAR 22 B 27 [ GOm0l Jm H s B (XKZ200901 ) B 1.
PEZ I B (1986-) , %, AN AEERMI . F2 N RS B B RGN ST
BIRAER B (1964-) 55, mr A\, B3R, FE NGB RS 5 B RGN ISR



6 W M IE LM F M WA TM W0 6 L AT R E =15

2 LAKRIERE

JUfr] e 2 2 o T IR T B R 4 AW T
XA 0 1R T %2 2 5 my o BT, B AR b i
RITTERQBIR RPN RIR S L E LR R %S
RGP A RIRZ B FEE 2R JLTEEIE i B ik
J B8 M TF TR G R AR BY JL fo] ey A, 7 A — W AF A S AD
i P 45 R T e A R T AR X A i
H 2 ANEARFA  —RARTTAY BRI ; —RARITR
BEAR A9 FE SR A I8 O AR Y JL TR A IE R 7E R G H
e IE Ay 2E it & Fl A Mo # 4% #i 2 ( Ground Control
Point, GCP) By Kb 5 240 18 IE R IEALRY , 2
ST R GRS K R B R 3F X I 0 B 1R AT AL
A E R R BRI ER.

2.1 JLRERE
2.1.1 — i ZmAER

Z A IE KRB P 2% [ AR —Fh 8,
B0 e Y R UL T (A 4 R X M T A X
HE R BA BB IFORERE. EIE8REGRY
SRR T B AR R S NERE O 8 IR AL L S
AR B G 2 UK B AR R TR M 45 A FE s R, 1R T 4
IE AT 5 ER AR R A 2 8] B AL HR 26 B T LA FHGE M &
R e 23k X B T 8ok i (3t B )
RERI Y IE , &% T A7) 26 B 5 ik P 4R 2 18] 9 AR
B LM

— i ZmAXAERN

X =@y +a,X +amY+a20X2 +a”){'l’+am}"iL +
a3 X’ +a, XY +a, XYV +a,Y + -
y=boy +b,oX +by, ¥ + by X +b, XY +b,Y +
byoX® + by X2Y + b, XY + b, 7 + -
KA, (o, ) HREAR T R 15 E R AR X, Y R IE
J& Rl 2 R B M T ( St P ) A # 50, b, SR R MR (i
=0,1,2,3,-5=0,1,2,3,) MBEF—EHWEK
AR, AT R —AiR 2z RR, Hik R
“RIFHALZH A PHTAZRAERE LK
AT LUK i J5 d P AR AE — 1R T 89 A6 4, 3 3 BRI JEE
AT A, R AR AL IEER.
2.1.2 RHBRER

AT RE 4 b 238 IR Y R & B CCD &K 4%
HRFEBEEG, STARSHEFSTHE TP
DREXRR FFEMAE AN AITE, Bt ER
B AR (x,y, ) T AR AT (X, Y, 2) FF A SRR, 1
Fik K™,

X-X,

1,7
¥, =0:| =—}\—M‘ Y-Y,
-f Z-Z,
X, (X, Y, Z) Jy T S 9 W i 25 A e 47, (X, Y,
Z)HE TR PO S E AR S EE
FoM, R E BTN E ¢, 0,k I
B THE % 4 B L f B

FL 2% Ty AR A R (B VL H % % ) B e 1R 1R
FFE R T S A R AR Gk PO TR — & E S
F(BI=A48) BRI AERREFRASEE N
TEERMELETROSH REHEBELHE
KBEREAGREINSHEBLIRRP. YHEERSH
S e, AT AR KRS ITHSI RN AR AR
S AL PR EFTELIE , ARIEIEER £ 00 2. L6
A bR R R AL bR R AT, AT LA ik i BR il 5| i
(18 S AL AR R PR TR IE , LURIF S £
KU E. KT EEEE L™ ERTFHE S
B E/RT, T LAHEBR AN AL ZE L F s JE = AR 5
HEMEGEE  BXRSZFET EEEEEBRMORK
1@ LT X7, AR A 8 O HE TR 4y, BB IR
18 JLA] K2 1F B B 2 7 .

ERDAS IMAGINE #2fit T Landsat JL{af ££ IE i1
PR X Fh AR R A9 Th AE B X Landsat TR AR IEST
HFHAF BN EHFKE, RNBRETEF
1% IR 2% 45 7 T 14 2 B A0 £ o B 45 o L ART W 73 g K
HSH%.

2.2 LA BIEFKTE

JUfTHCIE AR N 1 7.

[BAmriER g [ Mkir

[ b sk 2 A0 5 > SN P20 5 4 i 77 1

A3

- Rl 6 ER
i
[mgws [ mwnrs |
B1 {ARIERE
3 XBTR
3.1 TREHIE

1) B HEIF A% . 9206 KRR AR IEJE 1R R 2009 4F
Landsat 5 TM 1% ,UTM %52 \WGS - 84 4R &R, o
35, EEHIE4 020 m, %5 ()43 B 30 m x30 m.

2)RIFMS Y36 18 1:5 7 & BILE
W, Gauss 3% ,6°%7 , h REL 99° Beijing — 1954



- 16 - MW B K %35 %
AR RS TEAS, BRI 1 500 m, e 5 520 m, i FGE R 4

3)DEM 140 K/NA 30 mx30 m, * . img A& =,
UTM 5 \WGS-84 ABFR .

3.2 HiEAIE

1) X% 36 i 2% 57 b &1 247 459 4 TC 1FE. 5 i b
JEEIRIH 4 A4 (R B 4 SR ##:17—1Ik
20 AR AR X 4 4 0 A A bR AR A LX)
& X HE 5K T 1 1A T L.

2) TR I 55 3 SAR, 43 0% R s Al an
TARER T A Tl X BT B R X
T TM BdEi R 1.2.3.4.5.6.7 FZ2BA N,
B SAAZ T 73 HE% R 30 m.

3) 7 DEM #5%, i 2 5 2% WP K 5%
3.3 IEERIEERR

K — i 2 AR ALy B RN 2 A
Tt IR IR M A LR EL Landsat 5 38 5214 0t
TR A% I, 8K J5 X6 2 A 0 A A% 1 &5 SR k47
A
3.4 = S HYEEL

HTET A5 ] A5 ( GCP ) 16 HSGEAI Y Ji 0] 2Ry« 43 A S
w¥A] e B 0 U AN AR Y ) oL — Ak
PEAESC G I 1] B 25 5 AR 0 5 o 4 1) Sk b )
S TNTE B TRIIA A A8 AL AR R SE SR R R E TR 4
IO AR A A A T PR UEAR E S5 B0 %) o, Wb
PRAEFE ] SR B, O 2R 3 A R 34 5] ks
Tl AT e A T4 ) A X DC RS BE Az 56, Sl B AR
L TG PO 58 2 R IR %) 45 1) L, 00 BEISI FE R AR T A
DA RAIE S Tl st ) 5t o £
3.5 BBERIE

SR R 2T =k 2 S R —
UAEAR FRZ 2 FAR B AT AR A TR 4551 A5
TE A BIKG B BRI AT MR E R A, — R Y
AT 3 R BT AR R AL | =B R,
AR SRR e A8 k. B IERS FE PR A 2 F
T —RIE A 6 b B T Re SOt AR Al D fig
AT B E MRS ; R i 2 S BRSNS R ok
AR A ARRSEER H TR IE R #1455 % K
B E i 5 X ROE S R AT H AU 2 (W]
2 Tl ARG A i P AR 38 O AR R 22 (B RMS) X
BRES R T 2 =P
4 KWEREHH

4.1 HAREXHER
B LR B g L1 BEF e e 25 A TR Y 50

K, A TFAL4 26°527 ~28°52" | K4 99°22 ~100°19”,
S VTR X ) —3 5. AR PE T8 88 km, mdb
218 km, 4>H i S 11 613 km?.
4.2 LIWHER

ARUR S5 TSR 2 o LA TE AR ) 4 by i
XFEAS R B A E SR T AR OE , 4 FhOT 38R
FEVRF ) B 4 ) s, RS 8 05 i 40 S X s R A I 45
AR A S TR A, SR T R R A 5 A
5050 A B S R T R AR 1], SRS B T A 1R
il 25 PR AT Ry R DX A I 4 Fh 3 T AN [R) B30 s ol
SURIRS A ASORE B2 B0 e LR 1.

x1 AREEJLAKESRNR

KT E'w#; Eﬁ%ﬂ B RMS/ ffﬁﬁ B RMS/
LDSY QY %ot S %ot

6 0. 4869 5 1. 9267

10 1. 3165 5 1. 4592

— KT 6 20 1.1530 10 1.2439

40 1. 0967 10 1. 1869

60 1.0888 15 0. 8716

80 1.0216 20 1.0257

10 1.2651 5 1.5233

20 1.0332 10 1. 4976

ZIRE T 10 40 0.8144 10 1.0727

60 0. 8356 15 0. 9057

80 0. 8168 20 0. 9065

5 0. 3551 5 0. 8759

10 0. 5770 5 1. 0655

LI 5 20 0. 5093 10 0. 6270
— kAR

40 0. 5071 10 0. 6142

60 0. 4916 15 0.7194

80 0. 4805 20 0.5152

5 0. 3551 5 0. 8753

10 0. 5770 5 1. 0653

e 5 20 0. 5093 10 0. 6269
FLRIEA

40 0. 5071 10 0.6142

60 0. 4916 15 0.7194

80 0. 4805 20 0.5152

4.3 RS

1) NF 1 ATLARS Y, 4 FhJ5 i SR RMS #2246
AT BEE P RS T FEEA.
2) FEBA HATR] 5 i R A B H AR G0 R



%o

B R EFRET L TM BB WJLARIE <17 -

TIRZ RSN EA I =R SR TR
FORR KA X HEAT I LRI E ST 7E A DEM ¥
SRR T R 2R =k 2 A AL

3)F 1 ATLUE Y, FRZ BB — R AU IR
BACTE R S BB 43 B R 5,10 .20 B, 45 A AR
RMS AH A, 6 25 o OOk (A Sk RMS HE— ik ik
PR/ i B B R FAE T 20 B, f il AR RMS
AHIR] A p AR RMS AR — B0, 76 32k
T FEM IE AR T A LR P B A 1k AR R B A B
PETR Y, I8 B HEPPFE B BT 2 A UK BOKs AN P52 T A IE
K. B, 70 R R4y B R R AT AL IE I, 3R 4K
YR EAS & o A, AR R 1 AR L A% OE
FAE LA A R =

4)F%1 ﬁ%,:m%@ﬁiiﬁﬁﬁﬁkﬁi RMS &2 &
KT AL PR A B PR RMS. L 7E I vk S2 56 F
— b 22 T OB TR AE ACRAS 0 2 Jy AR A

S)TEREME AR E e 80 ANl &, e E 5,
10,15 .20 LB sl T s AR A o, DIXT HE =k
LI AL Ty R LR AR, 2 A R TE LR XA
IERCR (E 2).

- RETA - R

1‘4[ o =

1.2
10t
3 08+
06t —
®oat

0.2 ¢

0

5 ) 10 ' 15 ’ 20
REANH

B2 AHERELEBSREBEX
Hy & 2 AT, AR 7 R AR Y b 22 T R A B
BRAEHIE R IRIFEAR. BRI Z b TEXT 2 R RIAL
EEI’J SERDEAT BN HO S A I, ) 22 00 A Rl ik
FIREAE , RIS i FBCA2E o A R B i 0 4 L TH e
VE%J&EE’J?”%J&,%%TT&@E%T%M%F%i
HZEBRIIE TR 5S % HIE R EIERAFIERR
F0 i 22 5 WA I DEM (2407 AR A I IS 1Y
GO T3 AN R, AU GE RS AF F
HuFR o DCBCAS ALy, 1 HLAE 5 I A A 22 BRI
LS 0 AN 2 B BB ) et ) DX ST A e O A A
e

Hi 5t

1) X E A BRI E T™M SR EAT JLATAS AL E i
B, FEAG I 1 5 F 08 B i 2 ) s 0 AN b 2 7

T ZHIEIN CCP 3 &, AMUA S B E = 2 IEX
B, M H SRR GCP [ TAE &, A B kL)
P KRB GCP. —IF T™M {2 Z 4] iE 3] — 5ot

DN BIKERE, —MHZE 30 DAL HB W

GCPW RJEXT T B 52 2%, b 3R AR F A R A 1l

— SRR UEAR 80 A AT K GCP.
Z)TﬁﬁﬂﬁqﬂTﬂ/\ﬁfﬁm/}‘ﬁEE’Jﬁﬁ

ST LRI AE.  3CRE B AR SA T i 25 BRARFRAR T,

{HRAL IE IS M R AR S0 XN BB 5T 42 DT RE. (R Utk

X T b FERAR AR F ] B I A X SR

AT AR AT T UM BOEBRRE DRAIE A R % 2 1945

A, SRR ORIEAS LR B
3) XA [] 9 3 S5 AR R AT JLARTHRS 82 TE IS A L,

YT XA 5T H B9 RIAS [RR AN [F] 2 JLARTAS

REEJTED . B T AS B X I AR AR K, B

JH T™ S2A8049%3 18] 43 BRI K 30 mx30 m, JH—

P 22 T R AR TE AR AN AN L2 7 PR AL AR 1A

1B 2 t kR T 78 Hb B AR R W b X, 22 70 04 TF

L AR 3o AR v B B AR R RS B R K T

L2k Jy PR AR TE W] L3k 28w kS B 22Kk A

I, 754 DEM $E SR rg B 0L~ L4y F Ay B

1B AR I LR AL IE.

S0k

[1] w5de, 28 . REG LR R[], M2 52 )
HIFE{E EL,2007,30(2) . 100-102.

[2] ZeifEsi, skBe, E0 88 & =T IRAE B B & ™™
HAGM LMK E[T]. &R, 2006,16(3) . 102
~104.

[3] XMW, %EE. 5T ERDAS IMAGING # {41 TM 5448
JUATTAB I 1E 7 AR — A AR s b [ T . T8
X HiFH 2001 ,24(4) :353-358.

[4] X&, F%E, HEK,%. 3T ERDAS IMAGINE 17
ETM $445 JLATPAB 45 TE R 58— LA 5 88 ] S 0146 1) 3l (X
B[], R AR S50 ,2007,22(1) :55-58.

[5] BRIy & FLARRK. @EREGILMKR ENZIR[T]. 5%,
2000(2) :41-44.

[6] PhAW, &F T, X PRHE. B EUREM ik F A [ M]. db
B2 H A, 1997 . 188—189.

(7] ZEBR EEMIE[M]. Jba. &% AT &AL,
2002.12.

(8] sk JLPHER. &40 B 200 B TR 0 F— UG AL
SO PR R R AR [ M. dbgt Bl R ARAE, 2004, 1-11.

[9] XU, & 324k, ATV G IR M M X T™ 8245 J LT IE
FR[T]. P T ,2006(10) : 14-15.



%354 46 M) ol @ E M K Vol.35 No.6
2010 4F 12 A Forest Inventory and Planning Dec. 2010

doi:10. 3969/j. issn. 1671- 3168. 2010. 06. 005

RMESRERL SRR . FORECAST =&

B owe' T, xS, e e T E
(LITBERYAFEMEGLAFR, L @& 330045; 2L HR U AFRFR, LT & 330045;
3. Department of Earth and Environmental Sciences, University of British Columbia ( Okanagan) 3333 University Way,
Kelowna, British Columbia, V1V 1V7, Canada)

HE. A5 EE T FORECAST A6 R E o Ad R OERERES AL LA 250 ME ZETEEXR
ARTHE R BER oA EER. BA#H 2 AR O 4E R ZER BT REE S5 £ &
AR AR R A AR LA e PR, T AR KRR LR ST 6G e R R A TR AW EE
2 ) AR B

K4BIA . FORECAST 2 , AM A S R A, 2T FH R %

FE S :8718.551;S750  CEAARIRED:A  XE4HS:1671-3168(2010)06-0018-05

New Forest Ecosystem Management Model: FORECAST Model

TIAN Xiao', HU Jing—yu’, LIU Yuan—qiu', WEI Xiao-hua’, WANG wei-feng'
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Agricultural University, Nanchang 330045, China;3. Department of Earth and Environmental Sciences, University
of British Columbia ( Okanagan) 3333 University Way, Kelowna, British Columbia, V1V 1V7,Canada)
Abstract: This paper described the principle of forecast model and its application process including data
collection, and alignment, ecosystem construction, management model or natural disturbance scenarios
and simulation scenarios, model output. At present, many countries have begun to use the model to sim-
ulate the impact of different management measures on long—term productivity of trees. This model has be-
come the best model for forest management, since it can greatly improve the forecast accuracy without
subjecting to specific tree species and site conditions.

Key words: forecast model; forest ecosystem; management strategy
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A flowchart of the setup,ecosystem simulation and

output that are contained within the forecast modeling structure
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Aerial Photography of Landscape Design Field
and Vectorization Change System

LI Dong-sheng, QIN Chuan, WANG Xin-kang
(Forestry College, Henan University of Science &Technology, Luoyang 471003, Henan, China)
Abstract: Using aerial photography of landscape design field and Vectorization change system, the rela-
tively complex problem which is the planimetric mapping of the layout transformation of old urban vegeta-
tion can be quickly and accurately solved. The system consists of image acquisition system, real—time im-
age transmission system and analog image vectorization system. Meanwhile, combine with satellite aerial

photography and handheld GPS equipment, site mapping can be completed precisely. The system also

has the features of fast vectorization speed , low cost, carrying and operating easily and so on.

Key words: landscape design; site mapping; aerial photography; vectorization
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Characteristic Analysis and Protective Exploitation of Rural Green
Landscape in Yangtze River Delta Modern Agricultural Zone

ZHU Zun-ling, ZHANG Qing-ping,LIU Ya-liang

(College of Landscape Architecture, Nanjing Forestry University, Nanjing 210037, China)
Abstract: Based on investigation of green landscape in Lishi village, Changshu, Jiangsu, in order to in-
herit and carry forward the tradition of landscape features of the south of Yangtze River, analyzed on
problems emerged in current rural green landscape, which include lack of public green space and protec-
tion land, green garden management extensive, landscape degradation, loss of rural character and other
issues. This paper proposed to increase awareness of the value of rural green landscap, place emphasis on
local village green landscape features and improve the village green landscape policies and regulations,
enhance the combination of green landscape and rural economic development, and other suggestions on
protection and development of rural green landscape.

Key words: rural green landscape ; characteristic analysis; modern agriculture zone of Yangtze River Delta
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Size—class Structure and Population Dynamics of Wild Cycas guizhouensis

LUO Zai—qi' ,LI Wen—gang' ,LIU Lan' ,DENG Chao-yi’,ZHU Jun'
(1. Guizhou Academy of Forestry, Guiyang 550005, China;
2. Southwestern Guizhou Research Institute of Forestry ,Xingyi 562400, Guizhou, China)
Abstract : This paper studied the characters of wild Cycas guizhouensis populations on size—class structure
and by using mathematical reasoning to construct the relationships among population factors on bulbs di-
ameter, leaf number and roots. The results showed the wild population of Cycas guizhouensis have a opti-
mal age structure, which could achieve the health and continued development. In addition, mathematical
model established on the relationship between population structure by least square fitting can accurate un-
derstanding of the individual characteristics timely, which has played an active role in guiding manage-

ment and protection of Cycas guizhouensis planting.

Key words: Cycas guizhouensis ;size—class structure; population dynamics, building structure
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Fig. 1 Quantitative characteristics of wild populations of cycas

guizhouensis in different diameter classes
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Fig. 2 Interactive features of plant bulbs of cycas guizhouensis

in diameter and height
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Wugqi County Ecological Benefits of Different Models of
Retuning Farmland to Forest

WANG Wen-tian' ,DONG Zhe’ , GEGENG Ba-tu’
(1. Forest Bureau of Wugqi County, Wuqi 717600, Shanxi, China;
2. College of Soil and Water Conservation, Beijing Forestry Universit, Beijing 100083, China)

Abstract: According to the vegetation and soil investigation of sample plot in surrounding area of Wugi
County, Shanxi province, this paper studied the ecological benefits in both artificial and natural vegeta-
tion rehabilitation area under the progress of retuning farmland to Forests. The results showed that: the
vegetation can be restored and soil erosion can be controlled through retuning farmland to forest. In natu-
ral restoration area, herb community dominated the structure, shrub community were occasionally oc-
curred. In artificial vegetation rehabilitation area, the community structure was composed of tree, shrub
and herb community. The difference of biodiversity between two areas was not obvious, but all the diver-
sity indexes of artificial vegetation area were slightly higher than natural restoration area. The biomass of
artificial vegetation area was significantly higher than natural restoration area. The degree of vegetation re-
stored in artificial vegetation area was better than in natural restoration area, thus, appropriate manual in-
tervention on conversion of Cropland to Forest will improve the ecological benefits of vegetation.

Key words: model of retuning farmland to forests;ecological benefits; artificial vegetation rehabilitation

area;natural vegetation restoration area; biodiversity; biomass

BRVGA S B TRRAL B L LB RS B A S A ) 2 R A T AR SRR VT

A KA. A 1998 E IR BHA AR T M A AR B S AL A A ) 2 R AL S
FE AR T s L A A R R IR AR R 3
RN, S B R IS IR A 2 B e | [ H B HARE 7R A AR T A A R S e
Xt — R A E S A O LAR,  SRARERR IR B AR Bl GE. RE B/
RFEBBEVFO BIPT T SO L B X RGE R A IBBHEARIXCAT LI o8 N TR X [ SRS X, AT
W NE LA EE IR PR PO A2 QX 2 R IXAE 25 8% 48 W LU BIF S L b, R

W #s B #3:2010-07-26; & [E] H #7:2010-10-25.
BEEME . P I m AR 55 9% L & 7B < +— 3 ERBHE R0 H (2006BAD03A1206) .
{EE TR A E3CH (1980-) , 53, Bept Se e . Aol )8 A R i T 548 28 TAE.



% 6

IXH & ERATAEHAHER EAREAR - 35

WFFEAERF HMJE A A B At b X AR DR AR
S DAY REVE AR ) 2 R A A i 2 5 T R AT T
TS, RITIX 2 R R AR E MR A 550 4
R B P B YA AR X AR B LA 7 e XTI
Bt ik HI7 25 S5 HHiE.

1 R Xt

Sl B FHEZ VA0S, ik B S E VRS
SRR MGT PEHAT  JR B R R IR T RS
107°3837"~108°32'49"  Jb.4f 30°33'33"~37°24/27",
MEFN 3 791.5 km® BN E 12,6 TN BEENAE
TeE I AV PRI, (T L IR PRI R,
TR 1 233~1 809 m, AFEHK R 7. 8°C, LA 96 ~
146 d AEXFE TR 478.3 mm,64% L) EHTE 7~9
Ay e 2745 2 2 TERLRE . A B Bl 2% ki R
400~450 mm, K BLK RK K EE 5 IR I F A
B Jm SR R B XL K 3 R TR 3693
km?, 5 4 H OB AR 97. 4%, J@ W EE K
KIX.

10 AT A R L TAE LR, ) R, A R EE
KIWZR. 4 BRAE Y FAR AL 12.3 77 hm®, {H
FIEE R SRS RO B F AR E <R R —
P FRMC—AS K™ TR R T g5 R R R R T ;
T , BT AR DGR . 1998 4F Skt FL Ak
Jitn 7 B IR AR R R iR SR MRk 3 R
e w B I TF K R, 7E 4 RS T 4 BBl
M TR T BB MGA R TR R T — 3
“ORE AT ST 1997 ~ 1999 AEFRR LA S Il AS
1999 ~2002 4F K T FUR BHA FRIA FLFT 2003 LUK
DL SR 3 BB, #2007 4F, 4 B 2t 5E
BHEAARE R 15.8 77 hm?, Hrh g i vk 12.5 77
hm? | AR AR 8.2 J7 hm?, © A4 B V0 v A2 4
— R E. 2 BMEEYFEM 1997 419 19. 2% = 5
62.9%. Hi = 5 O Ak 4 E 56 BE B AR AR
K ORI B 2 — SRR s, 55
LU D st 58, 25 Sk < 4 [l AR B AR B T 4k
L0 N1 = SR (15 Rl o E5 B N b e SN A £ ) w7
FESeb R e 4 ELER B MR 5 TR 30T & 45 Gk
FUREE” g fn Rl B 7E AR S IR A AR
L3 L ) 44 A
2 RFE

S AR BRI A0 o Al R A2 ) i) = R
IUAERE I AR B o B N RIREVR B 2(E BRI 2
FEPE BRI M S - I Sk 45 5T, AT A

DL B3 L7 TR 43T i ELR A MAE R 35 45
2.1 FHMIEESREREANS

DIV HT 2R 5t AR H AR S IX & I N
TR XS 53 R T 3% VA3 TR IS 4 F s
AN 25 RN ] 0 520, SR H 32 WL EURE VA I 1 —
FBE (i) TR 5y — M 22 (i) TR 3 254k, 70
WAL T Gl 2RI R Z T > 40 mx40 m [
FEHD, #5020 B T3 (i) T3 (5i) B i
Be I A o) e B (o) TR VT FE
AR A5 AARBIPIHIR N 1.2.3.4.5.6.7.

Fi R 3¢ R 2 A L ) 152 T 3, K A DX 3t
117 38K ALBRE ALY AE Y R R A R
LAY ORI AR T, B R G 20 mx20
m MR ARRET;  FEH A AL 2 AT 5 mx5 m
TEARFER A 441 mx1 m BFARRETT, 6B SR RE
SRRV LB e A B VA e 31 N AL, 4 VAN
M 5

TRARFE T ATl A bs B B AE e iR | A=
FARBE AN I3 ATARDE 5 VEARRE Ty A A 24 PR T3
R AR MR BR (N B SRR AR BOACHE R A
FEFD S8 B TR R () B AR IR B A A
AR P-4 15 B R FH e i 19 3 BRI AR Y 3 Bk oK
S 5 R A A 0 58 R T G T I A
AR GPS ASUHff 52 3 B 5 1) i A 55 1 B8 45 4. 4]
AT 2008 4F 7~9 H5ERL.

2.2 AYEREE

TERE Ty V8 A (%) [l A A b 1 R PSSR A Ty
RIAZ A B 43 00 5 — A BRI 5 AR B AR 1Y
Mo b MR R TR 7R TR R AN R A
PR B e BRI AS | FH 4 J2 U0 R DU 8 AR |l [
oAy ke AR R YR,

2.3 iHEAK
2.3.1 EEEHMITE

HEE R UL A BUE TR YR s Th i
AHX EEAES AR N

IV=RHI+RFE+RCO (1)
A AR BE (RHI) = AN F 00 w8 B2/ BT A Fl ) s
JEXx100% ; AHXTARE ( RFE) = FAFP (A5 5 / i A
FIBRURE X 100% 5 AHXS 56 B2 (RCO ) = HEASFi i 55 B2/ B
AP H5 EE X 100%.

2.3.2 HHYZHEE R E

YA 2 HE . 5T EY
Fh 22 55, B A =5 B QBE 3% v 4% Bl i AH X 4%
B, Rl ) B S 2 BEPE PR Margalef F
& FEFE AL (H) \Simpson 54X (D) Shannon Wiener $5



- 36 -

Aok B & AR

%35 %

BO(H') 3 AR UL T Bt s WA B v M P A A 1Y
Yo REETEHL Pielou Y2 BE AR KL (E ) #EAT i 5 XF
TS B AEW) ZHEPEZE B Whittaker 7655 (Bw ) 217
AR N W

H=(S~1)/InN (2)
S

D=1-———"—"—-2N(N.-1 3
NOv-Ty END) (3)
s N,

H'=-YPInP,,P,=— (4)
i=1 ) N

E:H’/H"l(l:( ’H”l(l% :lnS (5)

Bw=S/ma-1 (6)

KA. S HEET NHIRRE, N SRR DT N T A YRR A
PREECN, RS | AN YRS REL, ma 4%
FETJT sl REAS T (1 B W R

3ERENW

3.1 EHIATHIESIT

B, A S I ) UL L. Hle A RN TR R
XALFE T IR EARFEA 3 SRR RS, B
A 55 BE 43R 5] 60% LA L, A B8 T AR T REA HE A
WA REAAEY) , A LT AT WA AR, B 45
P A A B, St 97 1k 7K = 326 HLA A Y L R
AR E X RZ LRl 3, B R A HEAR
L7/

28 IR HEA MRS BB BRI, SR BRI A
TR KA S HARYK I X, A8 T AT 7 3 2 W Jit
TR, HAE G 5 ARk B T 8 m K. BLTE i A
IR TS H K 22 BORE T A % 25 R TE 60% ~ 80%
T[S 2 55 B O 70%. 4 56 A B AR oY
B, MW 3 IR B 70% L E RIS SEBRIEE K/, Hl
Wl DA, #B AT AR Lk v kO i U PR 45 A F 5
HE—2E B, B A5 KT 60% 1 M B
HoH R AR - 2% BE R AT LAGA ) 25 1~/1 000 em

FEE A 1998 B PHEAR LK K RCR

F1 LEHS5EKAERNEMEEFILE
Tab. 1 Important value comparison of herb in Chaigou and Hejiagou
SE GRIA
, WX MR MR e XS MR AR
Y ET g w ggr  AH LR P T
*ﬁﬁ(lﬁymus secalinus Tzvel. ) 0.0665 0.0985 0.0896 0.2545 ﬁﬁﬁ(l,eymus secalinus Tzvel. ) 0.0789 0.1462 0.1335 0.3587
2 TIRIILT (Lespedeza Laxm 0 0000 0885 00449 02262 ok (Artemisia vestita. Wall 0.0859 0.1492 0.0793 0.3143
Schindl. ) ex Bess. )
T (Artemisia vestita Wall. .
(EIB—GZ(;“”””“ vestita Wa 0.0587 0.1014 0.0530 0.2130 %1% (Stipa capillata Linn. ) 0.0803 0.1377 0.0690 0.2871
M ) . S
BEFCF AR (Poa sphondylodes o o541 0547 0.0680 0. 1768 f‘{i”ﬁﬁ%(m””km Laxm ) 0056 0.1135 0.0547 0.2638
Trin. ) Schindl. )
BT (o e = ; lodes
A (Artemisia capillaries 0.0618 0.0400 0.0623 0. 1649 PR (Poa sphondylodes 105 0 0304 0.0656 0. 1464
Thunb. ) Trin. )
s o p— o
7% (Phragmites Cav Trin. ex 0.0417 0.0489 0.0737 0.1643 TALKE (Artemisia giraldii 0.0346 0.0565 0.0456 0.1367
Steud. ) Pamp. )
. » A L
W (Artemisia argyi Levl. Et 0.0495 0.0550 0.0487 0. 1532 l‘ﬁf/]?%%%]ﬁfﬁ(Hetempappus 0.0665 0.0198 0.0463 0.1327
Van. ) altaicus Novopokr. )
. . o IR (Artemisia capillarie
H B ( Glyeyrrhiza uralensis Fisch. ) 0.0355 0.0520 0.0480 0. 1355 fi b”g riemisia. capitiaries 0.0457 0.0136 0.0474 0. 1067
J— o e o
SR (Artemisia giraldii 0.0204 0.0600 0.0429 01323 » 1*(Phragmites Cav Trin. ex 0.0263 0.0239 0.0490 0. 0992
Pamp. ) Steud. )
e KRR B E (Astragalus melilo-
3 (Stipa capillata Linn. ) 0.0448 0.0549 0.0305 0. 1302 ij; %jﬁ’q( stragaties metiom o 0235 0.0285 0.0447 0. 0968
BIIR AR I REAE (Heeropappus 0.0603 0.0243 0,048 0, 1204 o (Artemisia argyi Levl. Et 0.0332 0.0251 0.0310 0.0894
altaicus Novopokr. ) Van. )
ﬁ%iﬁﬁ(l?oegneria kamoji Ohwi)  0.0325 0.0283 0.0639 0.1247 Z5 5 3 ( Potentilla chinensis Ser. ) 0.0305 0.0252 0.0254 0.0811
AR (A s melilo- e
j:‘ %ﬂ:’)‘a( stragalus melilo- )63 0.0447 0.0388 0.1098 24 E7 (Medicago sativa L) 0.0125 0.0438 0.0229 0.0792
aes all.
¥ 5 57 ( Sphaerophysa salsula DC. ) 0.0263 0.0407 0.0354 0.1024 # 55 ( Sphaerophysa salsula DC. ) 0.0139 0.0424 0.0217 0.0780
F -5 ( Cleis s caespito:
B Potentilla chinensis Ser. ) 0.0263 0.0228 0.0234 0.0725 TR (Cleistogenes caespitosa o 02770 0037 0.0241 0. 0555

Keng)




W oM

E XM, KA B R B W AR R A AR R - 37-

AL, 7 3 R 9 T3 9 AR R 08 45 - 41 TR B AT 4 b
R TR L RS 7 SRR X R 1
MWL T, CLEAREXRD TEKLERKN
H#.

AR A TESE B BR bR W S, 3 3 A7
PIpRk B K F 260 Xt F A MWLM oK K4
BOUF | ELBAT TR M 004 W AR Y 3 R A0 bk
B Z ;T 56 W BAAN ) B F 32 B 24, B o6t
5k , BRI R BLK.

AR T 32 A A HE I , K 5 0 O 38R A Y 9 i 4%
A —IAF R F— BB REE, & F IR
BAREMANBE — BN —HFRE BT
B AREXWERMLEE D A3 L EEMZM

O BEEN

O N s DO NeD
T LI

® @ ®

0. 960 1, i 464 8 0 -2, 10 3 L Z{HZ F0 ok
0.693 7. X FEHE N ARWH A MK, BEEH
R AR S W B S Z BN AR KR,
HAFMBOTH MMBHARKUE. Wbt ARE
S5 5 I b A0 R M A, AR 1S R P A
13 ANAR TR, ELTE 7% i 2 A< — 3.
3.2 Wi SRS

hFARBEEELSHMIE EFERKESR,
Xfh 2 R TN T AR R0 A Y
PEU B, K B A SRR BE I KA AR D B
FENNENTIREAEA TAEEMEL.

F FH W Fh 2R AW 5E A N1 B s AR
A 2R (A D).

® ® ®

® Margalefifi¥t, @ Simpson index, @ FAAMBHE (PIE) YL,
@ Shannon-Wiener index, ® Shannon¥)%]JEik%, © Whittaker index.

B1 WibEDSEEERILR

Fig. 1 Comparison of the biodiversity indicators in the two places
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Fig. 2 Comparison of herbaceous biomass in different

landscapes in Chaigou and Hejiagou
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Indoor Decay Resistance of Five Kinds Bamboo in North Guizhou

LIU Qing, WU Zhi-wen, XIE Shuang-xi, YAO Yun

(College of Forestry, Guizhou University, Guiyang 550025, China)
Abstract: The decay resistance test has been carried out by inoculated Coriolusversicolor, Poria placenia
and Gloeophyllum trabeum into Pinus massoniana and five bamboos, i. e. Bambusarigida etc. The results
show that rate of weight loss of these bamboos are significantly different when eroded by the different
strains, After evaluation of decay resistance, the best decay—resistant bamboo specie is Dendrocalmus mi-
nor followed by Disporopsis aspersa, Chimonobambusa quadrangularis and Phyllostachys nidularia. Decay

resistance of Pinus massoniana and Bambusarigida are the lest. The average duration of bamboos are lon-

ger when erode by Coriolusversicolor and Poria placenta.

Key words: bamboo corrosion resistance; bamboo species; bacteria; weight loss rate

TR @AM S [ K I LAE AR M T g8 0 B
K, TR AT AR BE IR A AR 2 A e 3R [ R b L
X WIRR A AR, FREAT IR A= bR AR o
TR AR 25% , o 4= 1 BRI ALY 2. 84% ,
FE AT AR N 500 J7 hm? , BR4EA 7 1 800 J1 ¢ 47
M, R R4 A . AT A AT AT — R R
MEREEDR, HHA SRR BRI il B 45 O A (R
TR R 40 L RE ) 5 AN GE Ky |3 SRR B TR
5 88 B R AR AR a0 1 P PR T Al AR
55 A SRS R AR U RO S T AR A8
Ffi, (LN A2 B K BRI A8 B A R T
NTEMRE LASN , ot T ST 2R 550 (E
IR 0 FH &, WA R 2 21 40 e v ) A7 B A
YPGEUR. A T FR o R AT KT RA AT B S B 5 .

175 B H#5:2010-09-25.

PRI R E L R BRI A M S AT b 37 S 0F 9 11 3
fith, 76 6 A 5% 6 3k ¥ ( Bambusa rigida ) | 46 T 2247
( Dendrocalmus minor) | % 71 ( Phyllostachys nidular-
ia) JEANT ( Disporopsis aspersa) 77T ( Chimonobam-
busa quadrangularis) 5§ 5 FIATAA R EHE , B 76N
WA 0 — 20 T R R R TR AR
1 #Rl57HF%
1.1 s

I T BT T 22K A SN DRk BN %
il A i DA TS AE AR K T B A, AR R AR 28 105°
57'54"~106°7"7", At £ 28°20717" ~ 28°20'40" , ik
FIFE 331.5~1 730. 1 m, 3 — R 300, J&
P A R I 2 XA AR B K EE D 1200 ~ 1300

EHETH . 5N HE ARSI H—A7 7 b e AR BFSE 57818 (301 H 455 :20076002) .
EFR X H(1983-) , L&, SeME = N TR L. #F 55 07 ) IR AR S
BIAESE N B B8, WA R I, EZREE 7 10 e R A B S . E-mail : shxxie2006@ 163. com



- 40 - Mo B A LK

%35 %

mm , iz 5 A5 1 500 mm , AH X2 R 82% , 47341k
18°C , HFAHI%C 1 297.7 h, LAWK, —Bh 340 ~
350 d.

1.2 iR HE

TSR GB/ T13942. 1-92 A M K IR A1
IR AN KR A28 PR kD) iRy
MR K5 AR, K/ 20 mm x20 mm
XBEJEL LR AT . ARHL A B EAS ( Pinus massoni-
ana) B, INT AL 20 mm X20 mm X5 mm, HH 5
mm AT TS ). X5 R A R 488 55 A ( Cori-
olus versicolor) N3 J& BNLTE ( Poria placenta) F1% Kk
*HH ( Gloeophyllum trabeum).
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Tab. 1 Classification stand of wood decay resistance

el R KEZ/ %
A It 6§ 0~10
B i )5 11~24
C F s 25~44
D AT >45
2 BFRESMH

2.1 REFTFhm S I b 4
2.1.1 BEPTTEAS IR A 0l T ) 2k R

ANFEAT R AEAS [ B AP AR 00 R 26 % LSD K 4
LR 2 7.

R2 ARMMEAREMEMR TREXR LSD 1%
Tab. 2  The weight loss rate test of different bamboo species

under erosion by different strains

o Hi I b

Frfh [ W CROCESHE ER g
BEFT RO 5.25 0
WA 1558 0.03 (%) 0
FREEMLE 3.6l 0.66 0.01(x) 0
T ROUERE 421 0
W 1463 0.01 (%) 0
FEEMLE  2.54 0.56 0.00(*) 0
BEAT ROUESE 5.81 0
WA 2491 0.00( *) 0
KRB EMLEE  3.50 0.34 0.00( *) 0
R RYFERE 3,29 0
SAREE 11,19 0.04( ) 0
FRBEMLE  3.99 0.82 0.05(x) 0
Wk CROUESE 538 0
WA 48.33 0.00 ( %) 0
FEEMLE  6.07 0.95 0.00(*) 0
DM CROVEGIE 3.65 0
HRFEE 20,82 0.29 0
KRB ML 38. 60 0. 06 0.27 0
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Tab.3 The weight loss rate test of different bamboo species under erosion by different strains

ol b ¥iE BEAY Iity BEAT PAGEA) N T Sk o
P BETT 5.25 0
I 4.21 0. 14 0
BT 5.81 0.41 0.03( *) 0
PEAGEA) 3.29 0.01 0.18 0.00( * ) 0
SU/N 3.65 0.03 0.41 0.01( =) 0.59 0
TS 5.38 0. 84 0.1 0.53 0.01( *) 0.02(*) 0
RS RE T BEAT 15.58 0
I 14. 63 0.91 0
=AY 24.91 0.26 0.21 0
1B 22T 11.18 0.59 0.67 0.11 0
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R L AT BEAT 3.61 0
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VAR A 3.99 0.97 0. 89 0.96 0
HEM 38. 60 0.01( ) 0.01( *) 0.01( =) 0.01( =) 0
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Tab.4 The weight loss rate under erosion of 3 different strains

B PR ER/ %
RO 4.31
R T 22.58
RS RN L EA 8. 64
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Tab.5 LSD multiple comparison method

i RGN T el g} i 5 ML T
RO 0
R RETE 0.00( * ) 0
i3 I BNFL AT 0.21 0.00( *) 0
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Tab. 6 Evaluation of decay resistance
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J s Rk E R sRAR it A3 A8, nTUAE ) ER
Y 55 DRUFIVR FE B B R T T AR A7 A i A 35 H 450
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Tab.7 Average durable months of different bamboo species H
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Korean Pine Mixed Forests
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Abstract: Using typical sample plot method, through investigating the importance value and bio—diversity

of three kinds of Korean Pine mixed forest in the region of Xiaoxinganling, this article intended to find the

possible relationship of the importance value, bio—diversity and forest regeneration. The result shows that

the relationship is not obvious between bio—diversity and the stand regeneration, but the importance value

of arbor has a far—reaching impact on forest regeneration and succession. By changing the stand composi-

tion of forests, foresters can improve the regeneration in the case of minimum interference.
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Tab. 1 Comparative table of the importance valve for each specie of three kinds of

Korean pine mixed forests
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Fig. 1 Comparison of importance value between Pinus koraiensis and another main specie
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Fig. 2 Comparison of bio—diversity of three kinds of

Korean pine mixed forests
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Fig. 3 Renewal density and frequency of Betula costata — Korean pine mixed forest
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Fig. 4 Renewal density and frequency of Mongolian oak — Korean pine mixed forest
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Fig. 5 Renewal density and frequency of Spruce—fir — Korean pine mixed forest
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Fig. 6 Renewal density and frequency of Pinus koraiensis in different forests
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Biodiversity Conservation Element In Minority Culture
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Abstract: This paper introduced the current biodiversity protection situation in minority areas and ana-
lyzed the relationship between culture diversity and biodiversity, as well as the role of minority culture in
promoting biodiversity conservation, and harmony between man and nature. Moreover, from the aspects

of nature worship, religions belief, production and living, local rules and regulations, and customs etc, it

further explored the biodiversity conservation element in minority culture.

Key words: minority culture; biodiversity conservation; minority
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5 A AR RN — L2 R 18 4R, fERE L&
KB 2R AT B BRE , BE T 3t 8 i 5K 2 O]
WY, MBI LR BT S T A TR, B
BT 18 AE—AN IR A A A A MOl AR S 2 T R
SR RPEAE IR R B, X R I R AR 2
FERHE G SR A R 215 3] TARGF (PR,

R EEON e T AN E AL SAE Y PR 17
HEAL, R SCIRAE S — B AR S IR AP A #b S48 By
3B LB FE AN AR 25 B R —FF A AH AR,
AT EER AR AR T A e R
L S 2l = S A T 1 R Y5 0 G i A
SR SEBR I AT BRI S it S A A o
T RGAE HA I A9 [y sk e gk AR v, 7 LA 35 1)
HERIAEE rhERIE B T AR ) SR 5. 25 2 2T R AR
HE TG T RAEF S, ATl 257
BRI ARG A oahh | RGO E S FM A eG4
A2, 7 A I S 0 R AR €. T 0 At 2 AR 7 IR
T, s B AR T A R AR AR e
18 7= A R, AT A8 2 AE D B R R 25 2 Sk A5 DA
KA QR HA S EIRES—F, -8
AR LA R 18 ik 7 PR AR E M BE RS X — it
SIEE TR A BRI A . R SR i AE A,
RUE DR R, i Ak R S 2l A2 0, AN 24
fa X FINGR, fEFBARGS , S 5SS
— B T LA bR R 0 2 R SUAEAR 2 N
INREIREEXT AR B . SR B X A AL
AR 2 1 R SCAR T T0 22 7. IR, R S Ak
X (AR A AT HRZ A 1.

4 Z5iE

Jer AR T J b DX 14 2D R e V8 VI T R ) A
VI E S WA &R BRI AL,
WA FATIN A3 YT B P F. A AT FE AR A5 S AT
VIR TN R T B RE L | o A A PR 58 N 4%
AT FE BRI A A IR IR AR ) Z R TR X
FIANER A A SR IR A AR T AR 2,
XY o R G 3R SR A AR A2 4 AR AP R Y. JC L
SETE AT E AR ) Z R ORI TR Al 4 A BRAL
ARE TGO, 7853 F) X 26 % SCAe Xt T 4=
VI Z AR OR3P 2 T ).

SE
[1] FERREL Jedbk . RGeS M), dbat.

o E Ol AR AT, 2008(5) 5.

(2] BEESE, 0], R EA . P E DB R4S SO sE

(M]. B, = AR At ,2006(3) :10-11.

[3] B . M DBIRRIE G UL S A Y SRR %

AMEFE[D]. BB T K2 ,2006:13-15.

[4] FERREL . BRSSO 2 REM: | hup ./ www. kex-

uemag. com/ artdetail. asp? name= 1281
[5] etk 2sE, DR, % . BT I X RG24 1

W L. #sAN[)]. =AU, 1999 (FETIXI) .

135-136. (T#% 58 W)



%354 46 M) ol @ E M K Vol.35 No.6
2010 4F 12 A Forest Inventory and Planning Dec. 2010

doi:10. 3969/j. issn. 1671- 3168. 2010. 06. 013

NN BEEIEX RS LB AR X EW S &R TG

%W 2r, F R
(FMZ M FA,F M T 550201)

WE.AFLERR AR EREABERNTEN SHRY TN ONERAT R LARBRRLEEFZGSSAE
(BRBRY R AY SR AR ERIE (RAT) YA TN AR RN (EZRR) O h SEDEHE
(A5 .8:30) Wy v STFPRE (S AY) 09 A £ BRI 3T R MY ra ST AN R AP 3T X A BERG R, T
Mk R AFEE BT R A Y S Y354 (BI) A 22,48, K AR vh A2 B, AT TR Y A AR Rk A S
BRAE R T — sead R Ao L

KB AEARER A D S HREY R0 10050 A RBYP K

FhE 42K S :S759.9;S718 X ERFRIRAD : A X E4HS:1671-3168(2010)06-0053-06

Effects of Ring Road Construction on Biodiversity in
Fanjing Mountain Nature Reserve

PENG Li-fen, LI Xin-gui

('Guizhou Forestry School, Xuwen 550201, Guizhou,China)
Abstract: Recommended by the State Forestry Administration, the content and method used in the as-
sessment of the effects of ring road construction on biodiversity in Fanjing Mountain National Nature
Reserve have been referred to { Technical Criteria for Biodiversity Impact Assessment in Nature Re-
serve) of Yunnan province. The assessment content includes the effects on landscape ( ecosystem) , biot-
ic community ( habitat) , population (the species), main protect objects, biologic security and relevant
benefits communities. The outcome indicates the road construction impact on the reserve, biodiversity in-
dex (BI) to 22.48. This shows the influence of the ring road construction on the biodiversity of Fanjing
Mountain National Nature Reserve is small. Countermeasures and suggestions are proposed to reduce eco-
logical risk.

Key words: ring road construction, biodiversity impact assessment, Fanjing Mountain Nature Reserve
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Tab. 1 Impact assessment of project construction on

landscape ( ecosystem)

R AR EiEay
. - FEWS fEtR R4
12 1=} T o

TEM R bR GEE RE (A
0~100) )
SO RG) AR AR TR (A1) 10 0.125 1.250
XTI SO R AR A5 (A2) 20 0.125 2.500
el SR TR B B Y SR (A3) 10 0.125 1.250
X L SRS S F AR AR B (A4) 30 0.125 3.750
XA R G55 TIRE HSE R (AS) 20 0.125 2.500

Xt A FOSE AN 2 BP0 St
{H AT (A6)

AR I O TR R e A b B K T
PE(AT)

TPA X P bR 7 35 5B DR (AS) 5 0.125 0.625

At 1.000 19.375

20 0.125 2.500

40 0.125 5.000
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FR K AAEA. UL EAE IR R AT PR 52 5200 T
TR R SEMA AL/ B ET 15 00 T s AT 52 ) 5 i 450
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O P BN LU R A AR IR XA W e v (A
S ) BYRZIE ME N 10.25 73 (3 2).
3.3 XFREE(HF) BRI 53 HT
3.3, 1 XHREAT YRR LR AR B

A A SRR XCRE A R A R LR S
(Abies fanjangshanensis) .75 & ( Tilia angustibracte-
ata) .5t M B F ( Elaegnus quizhouensis ) | Bl 5 Aili
( Diospyros kaimaensis ) TEMERAERE (Actinidia laenis-
sima) \ KM IEM ( Helwingia chinensis f. megaphylla) |
(iR AL ES & ( Chirita obtusidentata) , 1523 BB @ IX.
RBEBUA A YRR, R oA R A LA E
DX 43 A B J TR MR B AR D 2 AR 3
g 7 e st e DL AT AR ) AR B AR e e
B AR 2 — 5 K FEAETH XA o % A
AE TR EH VL LA & 48 DXCERA o0 A, ZE DR 37 X K
HOAR SRR X8 53 A1 AN 85 Ry 3k, FE R 7 b Ak T DA
Mz, AT UL DR AP DCRRAT HEL ) 52 R BE 55 )N

v LR A B W) A B 4 22 W ( Rhino pithecus
roxellanae Thomas) , IR E | HF S AT T
A5 Wy, W WG I B 52 5 2 29 (CITES ) By 5 1)
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Tab. 2 Influence score of project construction on biological

communities ( habitat)

PAlLY e

SFR1R/

R WA s para iﬁ%ﬁ
0~100)

UCAEMEE FRATE(BL) 10 0.2 2. 00

ﬁgg’;ﬂ TR 2% (B2) 5 0.2 2.00

YRR EEREI(B3) 20 0.2 4.00

KT AL (B4) 10 0.2 2.00

HEVR 2 H 2 A AT AL (BS) 10 0.2 2.00

At 1.0 12.00

WS FFATE(BI) 10 0.2 2.00

g%‘i% T 2% (B2) 20 0.2 4.00

JEAAYE(B3) 20 0.2 4.00

KT AL (B4) 10 0.2 2.00

HEvE 2 F 2 A R AL (BS) 10 0.2 2.00

At 1.0 14.00

A FAM(BI) 5 0.2 1.00

;Z%;% A2 (B2) 5 0.2 1.00

RGP HI(B3) 5 0.2 1.00

KRR A AE L (B4) 5 0.2 1.00

HEE S5 i1k (BS) 5 0.2 1. 00

At 1.0 5.00

feHfeH  FRATE(BL) 10 0.2 2.00

EURE TR R (B2) 10 0.2 2. 00

SRR HE(B3) 10 0.2 2.00

KRR AE Ik (B4) 10 0.2 2.00

HEVE 25 H 2 5 8T AK (BS) 10 0.2 2.00

At 1.0 10.00

InkLE 10.25

B R BT, RVIIAG B e = B B ). B 4 22 ALy
A TAR T X #E4R 1000 ~2 200 m 24 340 km?® i [
N, EZE G s AR TR 1 300~2 000 m (Y H 2k |
Vh I REI YRS PR I 28 BB 2 XA TR 9P X i 2%
T, RV I & 22 0 G S R i E T B
X T H X R 5 S Il B 5 N R AT 1 43
A, H SR R YR AR /).
3.3.2 YRy A R

I H X B A RS, A B R TR
Sk E I TRAE LT LTRGBSk A
WESE O B, SU A8 FH R Sh A U EKOR
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T I A, T H XN 2 DL L2 sh W ) i oy
A DXRREAT 20 A XL BRI 5, (R X B R4 Fh

/NS Al AL
3.3.3 REEYIREYI (BE ) S5H B

RO X R I3 A1 A ARG LR 0 B 4 22 AE
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Rt et Bl AT S SR A YA b A
A A2 K ( Cunninghamia lanceolata) B4 ( Ginkgo
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chionantha)4 F [ H — R P Y A 7 4L
K2 ( Taxus mairei) ; 73464 9 i [E R AN 27 FhE %
T, b T H d i 2 oA i TR X
(S50 X, JL I 2RI AR B v T i, X S R AN
PP X HAB W) 0 5 A B WD BE AT, 00 BN 3
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PEH Do A A ER A R E S H X AR N TR
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it DX A2 T AR AR A Bk 24l fa R R Y A2
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S PEA

AL E KR H RO X RIS G0 B 46
224 AR SEE G 3 M) SO R IR AR AE S R A
OB g BV R A X 2 Ml A R, P e AR B
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Tab.3 Impact assessment of project construction on
populations ( species)
S R R John febst o
BRAEEEY o> (FEH 1:; & (¥4
0~100) S ORE)
XA Y A SO R (C) 12 0.2 2.4
PRAPPIFN R 75 3 AL R AZ 5 )
HIR B C2) 30 0.2 6.0
X E YY) (5E) 454 1
W (C3) 20 0.2 4.0
Xof o B CRRA LR APOR | R
AR I IERS | A BEAT R 30 0.2 6.0
Ml (C4)
FEOF TR AT RENE(CS) 20 0.2 4.0
#it L0 224

F 4 TIBEREXMFRPREZRPXKMFHENZWIEN
Tab. 4

Impact assessment of project construction on populations

of the main protection objects in nature reserve

L I e e
a2 A 750 2 750 A J J
Bt (#) 13 4R 13 4% X J
AAELEIRAR 312,27 km® 312.27 kn? 7 J
2N FARGR 8000 & 9 Bk WA M
% L8 2 K% W AR
LIRS LiE 2 K% W s
Jef52 Bz Bz W B
LS g2 K% WA s

SRR 5) . I BB 32 BRI G T
WHEFREEE TR L 6.

*5 MEBEMNRPREIZRPNREEERAZNT
Tab.5 Impact assessment of project construction on habitat area

for the main protection objects in nature reserve

Bi )] TR oy

LS BN AR ARy T %

hm? hm?

W 2 M 26000 26000. 00 0.00  0.00
HEAR (BR) 80 80. 00 0.00  0.00
GREITVAVEY N 31227 31227. 00 0.00  0.00
[P ARG 34314 34271.31 -42.69 -0.12
2k 34314 34271.31  -42.69 -0.12
[LES 34314 34271.31 -42.69 -0.12
ety 34314 34271.31  -42.69 -0.12

F 6 TIBEREXFERPITRIZMIEN
Tab. 6

Impact assessment of project construction on

main protection objects

R FRE - —
. . \ £t sl Y
LARA =N P4 (FL . )
IPNSIECE SRC S SE S
I H @R X E R
S R BERCR OB (D1 ) 2 0-5 12.5
i H B X TR
S BE TG B (D2) 30 0-3 15.0
a1t 1.0 27.5

3.5 SEMREHHMA
3.5.1 WUHSFESRY A (S0H F L) AR BI]
RETE S A R R IT
SRR (B F A ) AR R EOR IR
LT NG R (U BN 8 & N o -l A o3
S5 UNBETE RS i b A IR IR OC , Hofe T g
P 9.
3.5.2 I H B DGRAZ TR R 09 AT REVEIT-H
T RO PR XA R | S R A s
1B GEIRBER 2 Ry Y A7 BR Y. 72t T 29 (8] Az 471
[ IR A L, AR TN 53 B R AR AR AT, L
P2 MR B AL R AR B A S ). eV S A AR IR
DA PRSI A ATHE N, 000 H B PR X s 5 BE 5
UL SR VTR U T RE AR PPAN v A 25 TR AR PP A T
W27
*7 DIABEXTIARXEMREHMITMR
Tab.7 Impact assessment of project construction on

biological safety

R TR

. ~ . - I&br 1B RR1ES
PEA AR 5 (L
0~100) WE (P xIE)
W H S HN SRR (SR F
W) AR BT e bE R = AE 25 0.5 12.5
FHEE(ED)
T H S B X 38 IR
TN (E2) 30 0.5 15.0
&it 1.0 27.5

3.6 XEXFIE BRI R4

T H A M T eI H X7 e B2 E BR
AT ORAP DX A5 3l AR IR 28 A B0, 2 e T A s R i
AR B AR A BRI TR 15 3 MM BURF A DCRE AR
S EES

T BRI 04 A W) 2 AR DR e SV A2 T
EXCE Ny N appilhne I EP S SF N VS Al gt



% 6

AR eI U 3 ol o T B Sl X P e c3: VR A oR il - 57 -

JRI AT 35 HETR X 24 iR AR A 57 AR PR 3
() 6 AN B0 H it A s A 7l R b ks AR AR
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g I RO AR SC A i AR e T L3 8.
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Tab. 8 Impact assessment of project construction on

the relevant interest groups

RN FREE
WAy (HH
0~100)

LA LGS

W bR WE  (TFxHE)

T A5 31 24 1 BOF X R
AN ) I 25 B AR 114 S 5 I 15 0. 167 2.510
SRR (F1)

BB ORI X AR
A DI AR AN ) M) 2 AR
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Tab. 9  Influence index calculation for biodiversity
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Tab. 10 Influence degree of biodiversity
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Data Logic Inspection of Forest Resource Inventory Based on
Excel Function

XIE Zhong
(Forestry School of Guizhou Province, Xiuwen 550201, Guizhou, China)
Abstract: Taking data logic inspection of forest resources inventory of the two counties, Baoting and
Changjiang in Hainan Province for example, the efficiency of using Excel functions programmed inspec-
tion and forest resource survey data processing software were compared. The results show that Excel meth-
od can greatly improve the efficiency of data entry. Moreover, several logical errors which might occur in

data entry process were analyzed and a targeted Excel functional logic inspection program was developed.

Key words: Excel; forest resource inventory; data logic inspection; function
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Private Function lingzul ( lingzudll, lingzulzl, lingzusz1, ling-
zunll,lzul) As String
If lingzunll<=5 and lzul =1 Then
lingzul =" 4l K ok"
Elself lingzunl1<=10 and lzul =2 Then
lingzul =" ¥k ok"
Elself lingzunll1<=15 and lzul =3 Then
lingzul =" LMK ok
Elself lingzunl1<=25 and lzul =4 Then
lingzul =" ALK ok”
Elself lingzunl1>=26 and lzul =5 Then
lingzul =" 3 K ok"
Else
lingzul =" WA A"
End If
End Function
FEER RHIEL AR RR 3 28 W 2H 4% Tl JFURGZ R4S
A RET RS
Private Function lingzu2 ( lingzudl2, lingzulz2, lingzusz2, ling-
zunl2,1zu2) As String
If lingzunl2<=2 and lzu2=1 Then
lingzu2 =" Tl ORI AR ST K ok
Elself lingzunl2<=4 and 1zu2=2 Then
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lingzu2 =" Tl J5OBHRH K ok
Elself lingzunl2<=6 and 1zu2=3Then
lingzu2 =" Tl SR 2K ok
Elself lingzunl2<=8 and 1zu2=4 Then
lingzu2 =" Tl JFRI PR BLAAR ok
Elself lingzunl2>=9 and 1zu2=5 Then
lingzu2 =" Tl JEOHb 20bk ok
Else
lingzu2 =" Tl RIS 20 AT A 4
End If
End Function
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Public Function lingzu( lingzudl, lingzulz, lingzusz , lingzunl , 1zu )
As String
If instr( " 111 * 112 * 120 * 141 * 142" lingzudl ) <>0 Then
Select Case lingzusz
Case 310,290,263,580
lingzu=lingzul (lingzudl ,lingzulz ,lingzusz ,lingzunl ,1zu )
Case 550,560,570
If lingzulz="231" Then
lingzu = lingzu2 ( lingzudl, lingzulz, lingzusz, ling-
zunl, lzu)
Elself lingzulz="233"Then
lingzu =lingzul (lingzudl ,lingzulz , lingzusz ,lingzunl ,1zu )
Else
lingzu =" PRFPFCIL A
End If
Case 491
lingzu =lingzu3(lingzudl ,lingzulz lingzusz , lingzunl , lzu)
Case 826
lingzu=lingzu4(lingzudl ,lingzulz ,lingzusz ,lingzunl , 1zu)
Case 490,590
lingzu =lingzu5 (lingzudl ,lingzulz , lingzusz , lingzunl , 1zu )
Case 711 To 722,749 To 799,801 To 825
lingzu =" A L8 PF R AP A - & RIS
Case Else
lingzu =" A b S B PR LR 5 A A
End Select
Else
lingzu =" B2 < BAWT . AT ST T4 14 £ QRS
End If
End Function
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)
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Tab. 1 Contrast of forest types and logical relationship of

forest category

AR AR PR
B Rk 11 111,112,113 114 115 116,117
S FrHIAR 12 121,122,123 124 125,126,127
FHRAHR 23 231,232,233
[ETY N7 24 240
LR 25 251,252,253 254 255

2.2.2 WA RS AU
HEHEFA T, T X R R AT
Ry 0 5 125 LA 2R I, AN 25 ) e A 1=, DALt
TR SR 2 BRARIE ) ARl 2 G R
o, vl H R Y VBA sREUR S A L2
Public Function Izhongjc( dilei,shenllb,lzhong) As String
If instr (" 111 * 112 % 113 * 120 * 131 * 132", dilei) <>
0 Then
If shenllb="11" Or shenllb="12" Then
Select Case lzhong
Case 111 To 117
Izhongje =" AL B 47 R S3-3d 4od
Case 121 To 127
Izhongjc = " MRANFE4E FH AR 23 ok"
Case Else
Izhongje =" FRAME A 45 MR AU HE R
End Select
Elself shenllb="23" Or shenllb="25" Then

Select Case lzhong
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Case 231,232,233
Izhongje =" MFP 4 FAL MR 4330
Case 251 to 255
Izhongje =" WAL Z AR S) ok”
Case Else
Izhongje =" A4 1 Sl AR FCRS 1R
End Select
Elself shenllb="24" Then
Select Case lzhong

Case 240
lzhongje =" MFP 3T M43 ok”
Case Else
Izhongje = " MRAN & H ARSI EE R
End Select
Else
Izhongje = " THAT PRI HIFURD 2 754 £
End If
Else
Izhongje =" H-& AE A"
End If

End Function
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2.3 BAMERKNITESKE
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Public Functionxuji ( xujiqy , xujishuzhong , xujilinzu , xujishugao,
xujixiongjing, xujiybd , xujijg) As Double
If xujiqy="1" Then
If xujixiongjing>=5 Then
P P R ORARE B R R U
xuji = xujitr ( xujiqy, xujishuzhong, xujilinzu , xujishugao , xu-
jixiongjing, xujiybd , xujijg)
Else
xuji=0
End If
Elself xujiqgy="2" Or xujiqy="3" Then
If xujixiongjing>=5 Then
T N AR TR T RS U
xuji = xujirengong ( xujiqy, xujishuzhong, xujilinzu, xujishu-
gao , xujixiongjing , xujiybd , xujijg) / 15
Else
xuji=0
End If
Else
xuji=0
End If
End Function
NTAHE BT R U .
Private Function xujirengong( xujiqul ,xujishuzhongl ,xujilinzul ,
xujishugaol , xujixiongjingl, xujiybd1,xujijgl ) As Double
Select Case xujishuzhongl
Case 310,390
xujirengong = ( xujishugaol+3) = 0.42 = xujijgl
Case 260 to 263,291,290
xujirengong = ( xujishugaol+3) * 0.39 * xujijgl
Case 550
xujirengong = ( xujishugaol+3) #* 0.37 * xujijgl
Case 570
xujirengong = ( xujishugaol+3) * 0.33 * xujijgl
Case Else
xujirengong = ( xujishugaol+3) * 0.4 * xujijgl
End Select
End Function
RIRME BUT T pR AR U
Private Function xujitr ( xujiqu2, xujishuzhong2, xujilinzu2, xu-
jishugao2 , xujixiongjing2 , xujiybd2 , xujije2) As Double

xujitr=0. 18522 # xujilinzu2 ~ **'® % xujiybd2 ~ "

~ 0.7508 ~ 0.86629
2 2

(T#% 68 W)

*  xujixiongjing * xujishugao

End Function
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Effective Management Assessment of Nature Reserve in Yunnan Province

CHAO zeng-hua, HUA Chao-lang
(Yunnan Institute of Forest Inventory and Planning, Kunming 650051, China)

Abstract: Taking relevant national standards as reference and drawing on advanced management experi-
ence of nature reserves abroad, the management effectiveness in nature reserve was assessed scientifically
for the first time. Through assessment, the effective management status of national and provincial nature
reserves in Yunnan province were analyzed in the aspects of nature reserve management system, manage-
ment institution—building, resources protection and appropriate utilization as well as scientific research
and advocacy. The achievements and problems have been summed up. Countermeasures and suggestions
were put forward, i. e., a sound capital investment, resources background investigations, strengthen
team building, improving the system and establishing the system of examination and evaluation of effective
management to promote the development of the reserves.

Key words: nature reserve; effective management; assessment
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Financing Difficulties of Forest Farmer after Reform in Jinggu County
and Countermeasures Analysis

XIE yuan-ming, LIU De-qing
(Economics and Management College, Southwest Forestry University, Kunming 650224, China)

Abstract; Financing situation of 197 forest farmers in Jinggu County has been analyzed, results showed
that financing needs of farmers were strong and private financing of farmers played important role after for-
estry reform. The mode of “company + base + farmer” has achieved remarkable effects But problems
such as financing difficulties, credit constraining, imbalance of financial supply and financing needs still
existed in forestry production and management. In order to solve these above problems, corresponding
countermeasures and suggestions for financial institutions, forest farmers, chained reforms of forestry and
village financial environment were put forward.

Key words: farmers financing; financing needs; financing difficulties; chained reforms of forestry; Jing-
gu County
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Investigation of Residents’ Cognition on Tourism Development

in Danxia Mountain

SUI Chun-hua
(Faculty of Tourism and Geography , Shaoguan University , Shaoguan 512005 , Guangdong, China)
Abstract: On the basis of questionnaire survey, this paper made an investigation on the residents’ posi-
tive and negative cognition of tourism development in Danxia mountain. The results showed that incomes
and overall quality of the villagers in Danxia mountain mature zone were enhanced, village infrastructure
were improved, the ancient buildings and cultural relics were protected. The tourism development were
still within the load range of villagers. From the four aspects of villages, scenic spots and government,
suggestions to increase the overall quality of the villagers, to establish public administration, to increase

the “three Z” input, and to promote the harmonious development of the scenic sites and villages were pro-

posed ,

Key words: Danxia mountain; tourism; residents’
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Fig. 1  Cognition status of villagers on economic income

increasing brought by tourism development
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Tab. 1 Cognition status of villagers on social development

promoted by tourism development of Danxia Mt %
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caused by tourism development
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System Building of Forest Cultural Tourism Products

YU Dong-xuan,LIU Xing-shuang
(Tourism and Hospitality Management School of Shenyang Normal University, Shenyang 110034, China)
Abstract: The nature of forest tourism is for tourists to experience forest culture. But in reality, the lack
of forest cultural content is seriously restricting the healthy development of forest tourism. To solve this
problem, based on the analysis of the essential attribute of forest tourism and perspective of travel experi-
ence , it was suggested to rely on the four levels ( A—MBM framework ) of forest atmosphere cultural
tourism products (A) , forest material cultural tourism products (M), forest behaviour cultural tourism
products( B) , forest mental cultural tourism products (M) to build the products library—style system of

forest cultural tourism products. The specific contents of all development levels were also elaborated.

Key words: forest culture; forest tourism; tourism products; system building
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Fig. 1  Forest cultural tourism products and products features
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Remote Sensing Monitoring and Forecasting System for Forest Pests and
Diseases Based on SuperMap Objects.

LI Hao-ming' ; LIU Wen—fang” ; ZHANG Xiao-1i'.

(1. Beijing Forestry University, Beijing 100083, China; 2. Hebei Finance Department,Shijiazhuang 050051, China)
Abstract: In recent years, occurred area of forest pests and diseases in China has increased year by
year. Dangerous forest pests and diseases have continued to emerge. In order to protect forest resources,
monitoring and forecasting measures must be carried out in time. Taking remote sensing images as data-
base and Supermap Objects as developing platform, adopting object—oriented methods and component GIS
technology , combined with the disease and pests monitoring and prediction model, using VB as the tool ,
we developed forest pests and diseases remote sensing monitoring and forecasting system. This system has
been tested by taking the remote sensing data of Saihanba Forest Farm as an example. Results show that
this system is advanced and innovative with good interface and operability, as well as logical structure and
comprehensive information.

Key words: forest pests and diseases; remote sensing monitoring and forecast system; SuperMap Object;

remote sensing data; geographic information system ( GIS)
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Spatial Distribution Pattern and Optimal Sampling Number of
Cephalica Chuxiongnica Larvae

FANG Shu
( Yunnan Forestry Vocational Technology College, Kunming 65000, Chain)

Abstract: Using DPS data processing system, the spatial distribution pattern of Cephalica Chuxiongnica
larvae was analyzed from random larvae population density survey on Pinus Yunnanensis forest at Jinzhong
town, Huize County in July 2010. The frequency distribution test of the aggregation index values, the re-
gression equation parameters and the spatial distribution pattern showed that the spatial distribution pat-
tern of the insect were negative binomial model of aggregation. And results of optimal sampling number
showed that under the same error level, with the population density increases, the sampling number cor-
respondingly reduced.

Key words: Cephalica Chuxiongnica; spatial distribution pattern; optimal sampling number
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Tab. 1 Aggregation index of Cephalica Chuxiongnica
in each area
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0.05 1185 925
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Tab. 2  Spatial distribution frequency and distribution test

results of Cephalica Chuxiongnica

HHOTER SR Fx Froe
0 23 0 0
1 86 86 86
5 48 96 192
3 58 174 522
4 34 136 544
5 28 140 700
6 19 114 684
7 7 49 343
8 14 112 896
9 12 108 972
10 6 60 600
11 9 99 1089
12 9 108 1296
13 5 65 845
14 6 84 1176
15 5 75 1125
16 5 80 1280
17 4 68 1156
18 2 36 648
19 2 38 722

20 5 100 2000
21 4 84 1764
22 2 44 968
23 0 0 0
24 1 24 576
25 3 75 1875
26 1 26 676
27 2 54 1458
28 2 56 1568
29 0 0 0
30 2 60 1800
31 5 155 4805
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Tab.3 Spatial distribution frequency and distribution test results of Cephalica Chuxiongnica
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8 14 23.8212 5. 8662 40. 5493 17. 3829 16.0113 0.2527 17.9572 0. 8720
9 12 12. 7863 3.6018 26. 5041 7.9372 13. 7359 0.2194 15.2793 0.7038
10 6 5.9083 0. 1396 15.5914 5.9004 11.7980 2.8493 12. 9817 3.7549
11 9 2.3691 2.9216 8. 3381 0.0526 10. 1435 0. 1289 11.0164 0. 3691
12 9 0. 8293 45.9126 4.0875 5.9041 8. 7281 0. 0085 9.3392 0.0123
13 5 0.2546 55.1012 1. 8496 5.3658 7.5155 0.8419 7.9107 1.0710
14 6 0. 0688 224.7929 0.7772 35.0977 6.4751 0. 0349 6. 6958 0.0723
15 5 0.0164 969. 6754 0.3048 72.3267 5.5817 0. 0606 5.6639 0.0778
16 5 0. 0034 4646. 6880 0.1121 213. 2008 4. 8137 0.0072 4.7884 0. 0094
17 4 0. 0006 6274. 9390 0. 0388 404. 6434 4. 1530 0. 0056 4. 0462 0. 0005
18 2 0. 0001 0. 0001 0.0127 311. 6396 3.5842 0. 7002 3.4176 0. 5880
19 2 0 0 0. 0039 1015. 4270 3.0943 0. 3870 2. 8856 0.2718
20 5 0 4749980 0.0012 21651. 5500 2.6722 2.0279 2.4355 2.7004
21 4 0 18402784 0. 0003 49480. 8000 2.3082 1. 2400 2. 0549 1. 8411
22 2 0 33560646 0. 0001 46261. 8400 1. 9942 0 1.7334 0.0410
23 0 0 0 0 0 1.7234 1.7234 1. 4617 1. 4617
24 1 0 0 0 184178. 9000 1. 4896 0. 1609 1.2324 0. 0438
25 3 0 8. 99E+08 0 7002654 1.2877 2.2767 1. 0388 3.7030
26 1 0 99996753 0 3349781 1. 1134 0.0116 0. 8754 0.0177
27 2 0 99999874 0 54897591 0. 9629 1. 1172 0. 7376 2.1608
28 2 0 99999996 0 1. 72E+08 0. 8328 1. 6360 0.6213 3.0590
29 0 0 0 0 0 0. 7204 0. 7204 0. 5233 0. 5233
30 2 0 4E+08 0 3.8E+08 0. 6232 3.0418 0. 4407 5.5165
=31 5 0 4E+08 0 2. 47E+09 4.0159 0.2412 2.3411 3.0199
- ko ko o o
il =409. 0000 Chi1=4817963632. 8951 Ch1=3087919542. 4810 Chi=93.9030 Chi=96. 2301

p=0. 0001 p=0. 0001 p=0 p=0
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Tab. 4 Spatial distribution frequency and distribution test results of Cephalica Chuxiongnica

Neyman A T3 A7 45 YR K 56

Neyman J3 A7 45 YK K6 56
SRCEER n =0

THFA R 053 A S A 3

A AR A L

B oms Z%(m, =0.8954 m, =0. 8954 N =40. 00000000 MM=2. 8782
I Bk m, = 6. 5696 m, =6. 5696 P =0. 16892603 A=-0.2617
f(g) = 0. 001402
RIS RO BT RO BT RO RIS ATEL RIE

0 23 167.2571 124. 4199 167.2571 124. 4199 171. 3404 128.4278 23. 0000 0
1 86 1.3799  5189.3780 1.3799  5189.3780 0.7403  9819. 9290 86. 0000 0
2 48 4.5382 416.2284 4.5382 416.2284 2.9357 691.7639 183. 2871 99. 8576
3 58 9.9629 231. 6142 9.9629 231. 6142 7.5669 336. 1339 287. 4876 183. 1890
4 34 16. 4451 18.7397 16. 4451 18.7397 14. 2611 27.3209 366. 9221 302. 0726
5 28 21. 8232 1.7483 21. 8232 1.7483 20. 9773 2.3511 401. 7757 347.7271
6 19 24. 3684 1.1827 24. 3684 1.1827 25. 1467 1.5025 389. 8747 352. 8007
7 7 23.7618 11.8239 23.7618 11.8239 25. 4244 13.3517 342. 6410 328. 7840
8 14 20. 9847 2.3248 20. 9847 2.3248 22. 4436 3. 1766 276. 9903 249. 6979
9 12 17. 4815 1.7188 17. 4815 1.7188 18. 0840 2. 0469 208. 3683 185. 0594
10 6 14. 3577 4. 8650 14. 3577 4. 8650 14. 1381 4. 6844 147.173 135. 4176
11 9 12. 0608 0.7768 12. 0608 0.7768 11.4683 0.5313 98.2970 81. 1210
12 9 10. 5090 0.2167 10. 5090 0.2167 9.9990 0. 0998 62. 4413 45.7386
13 5 9. 3949 2. 0559 9. 3949 2. 0559 9.1914 1.9114 37.9048 28. 5643
14 6 8. 4348 0.7028 8. 4348 0.7028 8.5213 0. 7460 22.0770 11.7077
15 5 7.4771 0. 8206 7.4771 0. 8206 7.7110 0. 9531 12.3791 4.3986
16 5 6. 4962 0. 3446 6. 4962 0. 3446 6. 7305 0. 4449 6. 7020 0.4322
17 4 5.5355 0. 4259 5.5355 0. 4259 5. 6858 0. 4998 3.5123 0. 0677
18 2 4. 6505 1.5106 4. 6505 1.5106 4.7034 1.5539 1.7857 0. 0257
19 2 3.8776 0. 9092 3.8776 0. 9092 3. 8639 0. 8991 0. 8825 1.4151
20 5 3.2262 0.9753 3.2262 0.9753 3. 1875 1.0307 0. 4247 49. 2944
21 4 2. 6856 0. 6433 2. 6856 0. 6433 2. 6525 0. 6845 0. 1993 72. 4829
22 2 2.2369 0. 0251 2.2369 0. 0251 2.2216 0. 0221 0.0913 39. 8846
23 0 1. 8609 1. 8609 1. 8609 1. 8609 1.8614 1.8614 0. 0409 0. 0409
24 1 1.5429 0. 1910 1.5429 0. 1910 1.5508 0. 1956 0.0180 53.7045
25 3 1.2728 2.3438 1.2728 2.3438 1.2802 2.3101 0. 0077 1159. 7690
26 1 1. 0441 0.0019 1. 0441 0.0019 1. 0468 0. 0021 0. 0033 305. 1633
27 2 0. 8519 1. 5472 0. 8519 1. 5472 0. 8493 1. 5589 0.0013 2963. 7300
28 2 0. 6920 2.4725 0. 6920 2.4725 0. 6857 2.5189 0. 0005 7291. 8540
29 0 0. 5600 0. 5600 0. 5600 0. 5600 0.5524 0. 5524 0. 0002 0. 0002
30 2 0. 4520 5.3017 0. 4520 5.3017 0. 4446 5. 4420 0. 0001 46346. 2400
31 5 1.7779 5. 8396 1.7779 5. 8396 1.7341 6.1508 —2551.2900 -2561. 3000

BT A K71 Chi=6033. 5691 K71 Chi=6033. 5691 K71 Chi=11060. 6577 K7 Chi=58078. 9401
=409. 0000 p=0 p=0 p=0. 0001 p=0

2.2 FEEFFREEIGER

FIHI DPS Hflahb B AR 5,

GEIEYAUIED S

EaE R,
1) Talor(1961) FEEEN Ig st= lga+blgm
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lgs 5 lgm WY EH 72 lg (v) = 0.30409 +
1. 94514xlIgm

SR EL r=0.9399

R 1ga = 0. 30409>0,b>1, H s*>m, i %
T UL e £ SR A 2.

2) 1wao ( 1968,1971,1972) (i) M * 5 m [a] )94
.M+ =a+Bm

M % =0.29999+2. 66567M

XK ZEE r=0.9517

TR a>0, B> 1, 1 AR A I s i e 52 SR AR 4
R
2.3 FESHESUR S HKRIELER

WA RAT 0BRSS A 43 A 2%, R DPS
B PR G AT T Ak g (R 2~ K 4).

FEFHIME =5. 8826 ;A J7 2% = 44. 6382

R Y575 IR & V73 i FI 291 N2 o TR S /a0 1 ey 1 B
A 2 A TR S A AR 35 1) R 5 (BR300

SY AT 56 14 O (B fe /N AR4E DPS £l 4b B R
BEVEPR 50 B LR 7 (6L fe /0N S 156 B A e O
13 o= 3410 ong 16175 w7 I i v 17 o 1
2.4 RITHEFHNHE

¥ Twao 1) m = —m 813 77 P20 & FRIE Fh AL 5L
(N) (£5) AN

N=t*/D’x[ (a+1)/m+B-1]
o N — R UE T A9 IR 25 2241, HH ] ) A
—MHL 1;D R AeiFiR2E, B 0.05.0. 1 8 0.2;m N
S O EE, o, B K Iwao S K0, 43 51 K
0.29999 2. 66567.

2 D=0.05 B, S AR . N=519. 996/
m+666. 268

M D=0.1 B, Sl AR N=129.99/m
+166. 56

M D=0.2 B, Sl AN N=32.499/m
+41. 641

x5 HERRMERREROZEETHREMEL

Tab.5 Best samping of Cephalica Chuxiongnica population in different density

Fbs  FHE(m) TE(S)  WEFEE(M ) 148%% M * /M H6hR CH6hr THERE(C) K 845
1 10. 0189 169. 4419 25.9311 15.9122 2.5882 1.5882 16.9122 0. 6296
2 4. 0000 48. 4615 15. 1154 11. 1154 3.7788 2.7788 12. 1154 0. 3599
3 5.7736 53.7939 14. 0908 8.3172 2. 4406 1. 4406 9.3172 0. 6942
4 4.5283 23.7925 8. 7825 4.2542 1.9395 0. 9395 5.2542 1. 0644
5 5.6226 49.9318 13. 5032 7. 8806 2.4016 1.4016 8. 8806 0.7135
6 6.9038 96. 52 19. 8845 12. 9807 2. 8802 1. 8802 13. 9807 0.5319
7 7.9811 138. 365 24.3177 16. 3366 3. 0469 2. 0469 17. 3366 0. 4885
8 12. 82 290. 069 34. 4463 21. 6263 2. 6869 1. 6869 22. 6263 0. 5928

H12¢ 5 Al Y [ — iR 227KF 1 BRI Y
A, SRRSO D 5 78 7] — 3 K-, SRvF iR
ZERR, SR i/

3 &g

B ORI ) 25 18] A R B SRR 19 2 ZERFAE
Z— WEFE B ORI 4 25 18] 23 A1 A B T sk
PEARBIIRER T J7 58, %) 1 fifg B R Rh DT T
FIRRHEAE BLELA — 5 1 52 PR S AR BT R DPS
e A B 2R G 0F A A S i P 96 A 2 1) 0 A TR AT
FC, AR AR LR AR LA S 1019 75 R 2 8 40 5 it
PP S o P 14 2 [ 93 A 2L S T SR B A, 1o ]
225 ()G RO 3 Ao G 36 1 — 20 5 P A o -
F% 25 ] A 8L i T SR A T A $ 0 A, A

LE TR SRR ZE N RS AR R, PR |
HERf PR T 3 LT PR AR 2%

Bt : = Ak BR AL K F TR B A 8] A A ST
BHAA P LT IEF AL EOR)
S E 3k

(1] hERFEDEEY EREBE < PEEYESE L
& WTHYITTIM]. d65T  RBh2g sk, 1978..255-258.

[2] GAFRIZE. o E e i (RSB E T Esh) (M. dbat.
FE ARl 1 it , 2002 ; 54-55.

[3] A SC,GEG . DPS B R G [ M ], dboat B4
ikt , 2007 :473-479.

(4] Z=FE,JEMUE, NS08 . A A/ NS %L B 55 0] 4
AW [T ]. TR L, 2009,28(3) 21-23.
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Z k9% = 5% JR B Pestalotiopsis sp. BRI i8R

Dam, 2EE,IL B, fmit, TE, FIT K
(REMNKYAELEYHESDER, =8 K<HE 671000)

/.

HE . WmR Y Pestalotiopsis sp. % M ATE IR E A KIZMN AT E.2006~2009 4% 4 4 569 AT 50 K00 . e MA
HATHE AT R e A B R G (BT L) 4R MRk 5°.0. 5°.0. 3069 B BLA A, KR AR 56 80% % P At
x5 90% G HFH RSN (42 11 RE)1 200 4% B3 FE A 5FE S AILES SFHASEERBHE, 4k
H s i 7%k R 6 E Stk A E

KR AR E ;B RE Pestalotiopsis sp. ; B & 2R

hE 43S .5792. 13;S763. 1 ERARIRAD : A XEHS.1671-3168(2010) 06-0093-03

Prevention Research of Walnut Pathogen Pestalotiopsis sp.

Ma Jian-peng, Tu Guo-qgiang , Kong xuan,He Rui-hua, Wang Wei—-guo, Yang Jiang-feng
( Dali Forest pest control and Quarantine Bureau, Dali 671000, Yunnan)
Abstract: Walnut disease caused by pathogen Pestalotiopsis sp. in Dali prefecture is very serious. This
research conducted in four consecutive years from 2006 to 2009 shows that cleaning up the garden during
winter , spraying 5°,0. 5°,0. 3°lime—sulphur before walnut sprout, after leaves showing and after fruit (a-
void flowering stage) ,and spraying 1200 times mixture (1 :1 mixture) of 80% thiophanate methyl and
90% chlorothalonil during disease period. Through garden cleaning and of chemical prevention and con-

trol, supported by reasonable forest management measures, the hazard of the pathogen can be effectively

controlled and the walnut production can be rapidly restored.

Key words: Walnut disease ;pathogen Pestalotiopsis sp. ;prevention effect

KRk F 9 R Pestalotiopsis sp. & 211 V.
["] Deuteromycotion & 761 44 Coelomycetes & %% ffd H
Melanconiales 22 £ f3 %} Melanconiaceae #1412 B
J& Pestalotiopsis'" , 15 K P FE A E B AT AL
GEIENANEIPNRODE IS Sl VN
WAV R AG E | RELRR A A A 52 3 T AR
T R ZF. RSO T s R RS
T RS AL A KR R 2O AR R AE R
PRI PG BT AZ A 327 IX 3 i)™ G T 0 1 1 20k
3617 AR AE 2.7 T3 km? PR H A 3
T . T 2006 ~ 2009 4F45 & BHE R {83 12Z00%
FHIBTHEAR AT T RGIE.

1 BAiaikeiZit
1.1 #3254
TERIRERIE & KV | 44450 0 5 U

s B H7:2010-07-26; 1& 5] H #A :2010-08-02.

W& Bl EE AR BE | ST M S5 R R A B 4 AT G RE M 4
km?, 4> 4 40, BF2H 1 km?, Horp 1 4 B )
A0 3 20T 2006 ~ 2008 4F 10~ 11 H 1% 4E 3 4E9EAT
B CREE T A R R RN AT 5 A BRI
oAb B T S ARG B A B L ) B A S
THBFARCR AR ™ & (B AR I = 2 LA E—4E
HE, R AR 1.
1.2 FiBh

PR EL OB & R £ | 4 A 445 1 U
e Bl R B ST M S5 R R B R 4 AT A0 RE M 4
km®, 853 4 4, 440 1 km?, Hod 1 40 0F IR % H:
A 3 41T 2006 ~ 2008 4F i 25 3 4F 43 FAZ Bk
ZERIT R S R RS (RS T AE ) 23 Bl i 5e
0.5°.0. 3°MABRA N BHAE GBI 1E RCR A
bkt 45 0 W3k 2.

TEERAN : AW (1966-) , 5, ZFFIHIR A , B 2% TREIW. M TFEZRM B3 B iA TAE.



94 - o E AL K %35%
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Tab. 1  Effects of physical control Tab. 3 Effects of chemical control
. Bl VA3 il Bii A 5 ——_— ‘ B4 i DG e I@i‘in;ﬁzﬁ
P st el s R g T .
Ei i kg FREL kg 2 kg B kg
SHA 33.34 668 23.11 796 30. 68a S 31.41 680 6.32 741 79. 88a
X iR 31.27 670 39.77 489 X iR 32.61 671 40. 31 466
K- 27.76 762 19.72 898 28. 96a KF 28.73 749 6.95 842 75.81a
payiist 24.55 845 30.75 669 X iR 27. 14 876 38.62 722
&4 38.72 544 27.29 695 29. 52a &4 34.52 573 7.28 643 78.91a
Xif e 37.60 532 46. 21 347 Xif I 31.73 550 42.37 371
Ty 33.27 658 23.37 796A 29.72 i 31.55 667 6.85 742A 78.20
X iR 31. 14 682 38.91 502C PO 30. 49 699 40. 43 520C
ERTPHFAENMES F P, FERER.
£2 WHHE F4 PESUERHBBEEEHHERR
Tab.2  Prevention effects Tab. 4 Integrated effects of physical and chemical control
\ i i Bt e WY
A i A L B %
AT LS S SN,
JeH 30.25 658 21. 11 782 30.21a e 36. 68 601 7.25 823 80.23a
i 29,07 661 39, 58 471 PO 33.71 619 41.72 464
S 25. 16 758 18.32 907 27. 19 K 32.20 642 6.07 859 81.15a
Wi 26. 35 869 3.5 715 poji 29.82 735 38.61 583
&4 36.71 532 26.91 714 26.70a ik 35.43 393 7.54 762 78.72a
X 32.21 541 4.29 369 M 36.62 87 4539 326
4y 30.71 649 2 11 201A 28. 03 iy 34.77 612 6.95 815A 80. 03
AEE 29.21 60 3821  SISC M 3338 o7 419l 458C
1.3 L22ps x5 WHSKEMHEHEESHMEHER
TR B AEI & KT S 4 2k 4040 e BURE Tab. 5 Integrated effects of prevention and chemical control
W B R BE | ST M A% P R A R ST ) B M 4 . akilil kil ——
ki 440 4 2 ST 1 ke, O 1 4R R R A
ARHY 3 41T 2006 ~ 2008 4F-FELE 3 4R 535 T4 1l JEH 34.57 591 6.35 843 81.63a
KI5 A MaZET AT A) Wik 80% iy H B FE A it X 32.84 621 40. 80 431
590% B HEHRAM(H 11 A )1 200 5,5 6 KFE 3372 632 5.84 861 82. 68a
TR 1V, 3 W07 RS MG B AR e sLal ess aL2l 53
SRRRERE R A5 5 W 3. &k 35.86 586 7.46 793 79. 20a
1.4 £4558 X 34.91 566 45.39 316
MR & KT S afmampp 7Y T2 68 e sRA 8L
W BEEFRIE M4 CF RS B BT o RE g 10 S B 8 ey e
2 AN H 4 2 H 2H IR H
km?, 243 10 20, 520 1 km?, Horb 1 4 g% IR, Hody ) ERENE

19 3 2H 3 0 A T B 7 I6 1Y AL Al T 2007 ~ 2009
SEIEZE 3 AFH T AL R B IR s 2R PR B9 B T 2007
~2009 4EFELE 3 AFEHEAT A B IR 5 78 Y B B I RN T
B L RE | T2007 ~ 20094F % 22 3 4F #4716 2% By
16, BRSNS B IR SR Rk i, 5 R L3R 4
~3 6.

2.1 MIEBHAR
VIR 166 — B RCR 3 A F B IG ROR N

29.72% ,FHAEFA RN 138 kg/ km? 5 111 % B8 X 5 1
BECETE 7. 77, AR D 180 kg/ km ;45 FE M
[ B IA AR 22 R W S R A e 2 S
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Tab. 6 Effects of integrated prevention and control

B V3 i Bitk e Biia

G . . 2o

E(EE1 kg EiR kg %
J6] 36.22 482 3.31 769 90. 86a
X iR 35.90 601 42.81 382
KF 37.19 432 3.93 817 89. 43a
oyt 35.01 493 41.21 384
& 33.39 547 4.01 837 87.99a
X 32.95 572 45.39 235
Ty 35. 60 487 3.75 808A 89.43
paji 34.62 555 43.14 334C

. T UL B B IA W R T AR 40 A i, AT
ARG Bk 145 LUK
2.2 TARIZR

T A — & B R, 3 B IR AR
28.03% , BFAEFEEIEIN 75 kg/km” ; MR HRIX. 3 45
YR TE e E LT 9. 00, B E IR D 179 kg/km®
A RE b R B IR 25 S AN B 0 R 2 A
03 U B 700 X s TR I R A R R — 8
AR R AR, AT B — 2 R Qe R 3 bk
FEE R KA.
2.3 LERFBERR

=Y PR RS SR UE € SR G N R & S B
78.20% , FEAE AN 75 ke/km? 5 XS AR IX 3 4FF
Brg e 2 LIt 9. 94, AR 7 5987 200 kg/km’;
HAREHE B VAR 25 S R B 3, S BB R e 25
e 3. UL 80% 1 H B AT A HE S 90% A A IR &
X273 T 0 2 A 0 JR AT A 1 D W TR R
STVER, AT 0 2% 0% JE 0, B AR B 2 1R Y Al
FBHIARCR B BRI E A A BB VA A
TR RCRAT X UL R R AR A B C AR
PR I E )

2.4 ZEBIAMR

Yy IG5 A PR AR A A, 3 AR B
TERCR RN B G 2 48 S RS N, 4331 80. 03%
81. 17% M1 203 kg/km* 229 kg/km’. [fii Xf B& X 3 4F
SRR BT 8. 56 A1 9. 42 BEAE B > 189
ke/,200 keg/km?, 22 5 1 3 ; =35 AR ETE WU 25
B iR, 3 AR IR RO A B YR iR
B FRAL 27 By 16 45 5 B = AL, 43500y 89. 43% il
321 kg/km® 52 XF BEIX A 6 48 %L 1T 8. 57, BAF
PR 221 ke/km?, 25 S0 L LT 0 XX
o 35 1) B U A TR B R 22 27 B TR B 1~ 3 4. Bl
DA BRI SRR ' AN RE A R B 1R %0
IFREIR A I 7
BT R 1 T by Ak K R SRR B
SLEHT

S 3k

(1] BRI, thEmkt SR R4, 55 . EWadess(M]. dbat.
FpE AL AL, 1984.297-328.
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i 5 AR R N R K E AR R H BT R

RE R
(HFTMLE, =8 3 655000)
HWE.ALBEET 1987 FARARKREAEFL, S AKRKREAGEF R B RNHERKR L ENAER KRE
X0y BT R ZIA, MIRAR T S5 F R, B AN 5k e A K AR 2K A 387 HOR AR & AR KK
AR KB B TR R B E B KR R TR T B KR E 5 3 R 4k
KR AR T R A B K sk KR E 2
FESES.S762. 34 CERFRIAED : A X EHS1671-3168(2010)06-0096-03

Forest Fire Occurrence and Fire Prevention Measures in Qujing

XIONG Shi-kun
(Qujing Forest Bureau, Qujing 655000Yunnan )
Abstract; Introducing forest fires since 1987 in Qujing, the seasonal forest fire, forest fire occurrence
and days of fire occurrence are analyzed. The author put up with some prevention measures such as raising
awareness ; strengthening leadership; multiple financing and increasing investment; strengthening the
professional firefighting ranks ; using "3S" technology to enhance the level of forest fire prevention; fire
barrier construction; the implementation of planned burning; improving fire protection facilities ; strength-

ening publicity and education; strictly enforcing fire source management and other countermeasures.

Key words: forest fire ;occurrence ;fire prevention measures ;fire source management

TR A ST B, R A A A 21 A
NS A 2L 32 0, & e P ah S T R R R 1Y
PR, BRMOE GRS RS Bk, PR
M A R JELERL , B K T ) i HE A% H 35 36K T AR
BRI T 1R B RZ SR A DL
T4k, RIS ™ S M 1 A AR BE A B N2 B i AT
FREL R R . 38 A % 3 T AR U R A AR A FL
PESTHT AT LA - i i B4 11 R, 12 ARk
BRI A 2 TR IR R3G , = DU T 4335 )
w5 AWITFIR TR, S HIRBRMACRFEATE L. 35
1979~2007 4E R BERI ST, BB BeTit B KRR 8
T BRI O A KT DR KR 5 SR
B 64.56% , WM HUBE BakE B RRIT | BB
YRAEARA P K 33.89% , i 5 1.55%. PR #5
Tl 7 471 K2 U R KR 1) B

1 ERFR

1.1 BN E
il s AL T B AR AR R BRI Sk AR —

s B #7:2010-08-27; 1&[E] H #A :2010-09-13.

T, AR | BRI RIK R B 43 7K I by B9 A
e RSN = m e TR N e
AN, MR R 20, RN 2% e m IR
4017.3 m, SR FIK N 695 m, 2280 b X i3k 78
1 900~2 100 m.
1.2 MR EIRARR

AT 10 AN () X, 122 4% (81), A1
562 J7, [H + 1 £ 28 942. 89 km®. Al FHb 147. 57
i hm?, 5 519% , FE Rl i, G Ak 98,75 T
hm® | BEARH 12. 21 J7 hm? , #EAMM 20. 60 77 hm?
K IWARTE MM 11,99 7 hm® 74 BRH AR 4
MIEFN 5.75 05 hm?, A WAL T FRAY 87. 4%. £
M 55K 34, 1%.
1.3 BA%ZE
1.3.1 KR
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Village Level Forest Sustainable Management in Sino—German Cooperation

Afforestation Project of Yunnan Province

SU Ya-lin
( Kunming Branch of Yunnan Institution of Forest Inventory and Planning, Kunming 650200, China)

Abstract: Implementation contents of village—level sustainable forest management and specific manage-

ment methods of different forest management area in the second phase of Sino—German cooperation affor-

estation Project in Yunnan Province were discribed. Problems which should be paid attention to in village

—level sustainable forest management were brought forward. The impacts on ecological environment, socio

—economy, institutional and personnel development and supporting measures after implementation of the

project were analyzed.

Key words: village level sustainable forest management; near natural forests; Sino—German cooperation

afforestation projects; implementation effectiveness; Yunnan province
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Current Situation and Countermeasures of Forestry Industry
Development in Zhenxiong

MENG Ying-gang
(Yunnan Institution of Forest Inventory and Planning, Kunming 650051, China)

Abstract: Current situation of forest industry development such as featured forest, non—wood products,
industrial raw material forest and wood processing industry in Zhenxiong were analyzed. It was considered
that the current industry subject was given priority to planting, resource allocation mode was government—
led, the industry concentration was not high, and operating extensive. Based on the discussion of rich bi-
ological resources, good natural conditions, abundant human resources and other advantages for the de-
velopment of forest industries and the analysis of disadvantages such as high mountains and steep slopes
constrained the development of commercial forest, large low—value consumption of forest resources, coun-
termeasures were proposed to reduce consumption of forest resources and to develop forest ecological
tourism.

Key words: forest industry development; advantages; constraint factors; Zhenxiong county
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Ecological Wisdom Contained in Yao Traditional Culture in

Nanling Mountains

YANG Zhu-quan
(College of Tourism, Guilin University of Technology, Guilin 541004, Guangxi, China)

Abstract: Positive effects of Yao traditional culture on ecological protection was analyzed from the follow-

ing aspects: original belief, taboo, folk customs,

custom law, production type and local pledges, etc.

The ecological protection role of traditional culture has revealed the ecological wisdom of Yao people. It

further elucidated the influence of Yao ecology on the universal values and the modern society.

Key words: Yao traditional culture; ecological wisdom; Nanling Mountains
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Improvement Prospect of Low-Yield Forest in Cangyuan County

CHEN Jian-guo
(Lincang Forest Inventory and Planning Team, Lincang 677000, Yunnan, China)
Abstract: Current status and causes of the low—yield forest in Cangyuan County were analyzed. It was
considered timing to improve the low—yield forest since Cangyuan is rich in forest land, tree species and
bamboo resources as well as fertile soils with good climate condition. But wood processing enterprises are
short of processing capacity, technology and technical reserves. Proposals were made to make scientific
planning and rational distribution, simplify approval procedures and formalities, strengthen technical
guidance, establish forestry zone and to introduce leading enterprises to improve low—yield forest.

Key words: low—yield forest; low—yield forest improvement; wood processing enterprises; forestry zone;

Cangyuan County
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I AR F
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7.1 BERK, FEEF

4l e 1) AR PR U — 2 A SR s R AIG
FEMRB S AAE DL, B BRI 256 S bR, B A
T H BRI FNAR Sy HR AR ™ AR B AR s =X
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M5 IR R AR RR AT AR SR AR b 3 7 2
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WABER P — WF K2, WOE A OB 25, A F]
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YIBOR . X5 B AR B Y X I8 % o IR i A A
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KBS 5IF R PR R s, W51 4 & 0 S e
Ml AL & R H RO
7.4 ELEALIERFFL

XTTERINTE R N A AEA T AR 0 AR
PR | B R R e A T PR e TAERL

RIS L.
7.5 MERARIES, RAUKFRERS
AR F T T A E 58 B Al B A At _E
SRPAAE T AR AR T HOE RS SAIHRET
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7.6 EI A EX, TR EESR, 518 & Ll
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FA Ik AR 2 5 AR AR I , Al S ARl &
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HEWE
(P BN R HEE FAr 363700)

32 A JE 3K I RO A R ALIEH Y R B MR B 1) R B AR R e R R R B 00 38 1B W 2t & T B 235 A AL R
E R YR BAEN . R A, R E Y B ) e R B AR B bk oL BOR ) A R A 0g AE PR R At G T B LR HL Y A LR
EEFRIEYw HEEHHEA 154, EARFERARRE L 00 2 (3 1), B MERFEH 60% 8%t AE 2R R4,

PR E FIK 96.3%.
KR TE Mg  BHAK, REE
FE 425 .8792,8723. 3 SCRRERIRAD ;A

XERES.1671-3168(2010)06-0116-03

Tissue Culturing Seedlings Transplant Techniques of Melaleuca Leucadendra

LIN Yi-Qing
(Forestry Bureau of Heping, Heping 363700, Fujian, China)

Abstract : Using orthogonal experimental design, we studied the influence of different seedling time, dif-

ferent matrix and different shading rates on the transplanted survival rate of tissue culturing Melaleuca

Leucadendra seedling. The results showed that different seedling time, different matrix matching rate and

different shading had significant affects on transplanted survival rate of tissue culturing Melaleuca Leuca-

dendra seedling. Among which 15 days of seedling time , matrix using peat soil: red soil (3:1), and

60% shading rate were the best design and the survival rate would be 96. 3%.

Key words: Melaleuca Leucadendr; tissue culturing seedling; transplant technique; survival rate

HT JZ (Melaleuca leucadendra Linn) W 44 B Kz
B Rk IR L (Mytaceae ) | [ T )2 @AY, 57 T
RN, |82 734 TR B 1 22 ity | A
B LA IV R A RN B S JE 74 S AR A5 . R =T 20
22070 AT RS I RS TE) AR 0 AR a
SEHU AT HES R TR RS R E B R, OB i
USRI E IS T ISR R D= O vt
SRR b A BE A Rk 2 T ) TR 5 A TR O xS
S BE A EIVER, UM 7R BE 25 & s B Akt ik
B e i T . BHTH TR
EAE, HAR 6 em W AR ALAE 6 LA A, HAR 10
em fm 3 m B H T REEMATAILA T, i LTI 2
R T 2 MRS SR S ik 2 1 B M A R
R . AT 2L G 0E 7k F 2R
THETHE S5 AR T E A E S
ARBELA R S5 AN55 FH 7 A AR AR SRR, o B YR

W #5 B #A:2010-09-26.

TR R AR E W AT T kAR i HL
MR HR—2C A R T R R Y % & A
J L ARG o X T JE 2RO Y ) RS AR
TEATEHEANEAMR, AR LARATE
TEMRERAL T IR T H AR S .
1 KL

SN 0 VA 7 = L S = S = N AT
REZR 25 117°21715", 646 24°18720"  AE [ & 1 510
mm , AE SR 21°C, TCFEI 295~330 d, = 10°C4EFH
1R 7 420°C A X H KL 1906 h, B i i 2 3k —
2°C F1 40°C | X928 S AR SE 78% , & e W Ay 1
RS .
2 MRS HEx
2.1 HRRIF

2H 15 A ARV R VR T A A MOl BB R e

EBR T AL (1973-) L FREEAIN BB T AR, MO E B AR IR TR
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O AEE AR RS 35 35 d BZE MR T, W R R
1.8~2.5 cm, #R%CH 3~5 4%.
2.2 BERAR

FETRSC AL FHIT I 75 2 0% [ AR B AN (R B 7 204 7
%‘%%ﬂﬂ,%%%%ﬂ%ﬁ 8 emx12 em. N T JifH4E
PSS Bt g i, B 300 47 BEATHE 20 N
FRAS IR T AR S, W s L Bk
A 1R 0. 1% s B VA o 56 b A T 2, Bk
9 K HE T s LAE RS A%
2.3 BEAZE

W TS R B R R A K, T K
bl NI R S ) RE Y B Ut N I N
0. 03% i 5 FR AT A WOR M 5 min PEATIH 2R, 5
FR) P A IS 7K B e B 2 A% P 24 TR RS A A i K
AT E ISP, BT LL 0.3~0.5 ecm NH,
FEHE I BB 58 1 0. 1% 22 18 RV WAE 0 2 AR K. 1
PRSI/ R #52 BE 7 o0 50 em BO/NEERD, 35 4k
FHHEREE , DU J& P 4 s 5 (e I o 7K 3 FHE A 9
(2 SRR MR IR0 51 55 AS [) 45 B85 %) 3 B 4%
2.4 HEERE

WP IR R T 35°C PR AT It K AT, /N Y
AT P L1 90% LA - AR 998 35 Jof 1 15 1L 3 B
6 d 2o X 3L AT AN K, B AR T 7d Wi R T
1 000 5B iR, B 25 d kit 0. 2% ~0. 5%
BREREP & A RO, it A I 7 B R 335 7K we e vk L
1) 5% A
2.5 HERE &I

AR IR IE 3SR B0 By ik, I iR A B
BRI IR] LT G BH O3 R 4 3 AN & A
BT 3 MK Lo(3*) IEAC R AT 2 HE ",

£1 RBEESKE

Tab. 1 Experimental factors and levels

¥ A B/ d B LR C PG5/ %
1 7 gzl t 45
2 15 2Lt RJE (L) 60
3 25 et L +(3 1) 75

KR KL 1R 8 br R s A
Horp R R AR () T AR AR b, L 9 A
AbFE SREFR 100 B3 AT . BT E S 2009
3 H 20 H, B 60 d VA RLIE R, B4 BRH
100 #k, B AE 90 d J5 PR A B R = R B0 Ak BB
HLIEAE 20 bR, R00 7 R 54501 3% 2.

3ERS55MH

3.1 AELAENATEAEMEBENZMm

A2 2 AT, AN [A) A B 6E T2 2H 5 R A
RS B RE S W S —E . 1T
JE R RUR B A (RS AL B 6, R 2 A v 40 )
}96. 3% F1 18. 9 em , 7E A AL B B, AR ik
P4 TR FRIE 90. 7% , EAEBCR I 22 10 P 2,
WG R HA 32.7% , 18 17. 3 em.
3.2 AEAEERKFENATRAEMEBEIREN

Al

AR I 45 R TG T 1R 3R 3.

HE% 3 Al RGBT Rl (A IR KRB, AT
J2 AR B RS R S R = A, SRR WA
BB 15 d feid A AR LT (B ) kR,
B, (IS ST S R, BVRS A L o FH e o 1 .

R2 TEMENBEREERE S

Tab. 2  Different treatments on survival rate of transplanted and height

TR % Wit/ em
Ab S pis:

1 | I ¥IE I | I e
1 A,B,C, 35.0 45.0 27.0 35.7 17.6 16.7 17.0 17.1
2 A,B,C, 33.0 26.0 39.0 32.7 17.1 17. 1 17.8 17.3
3 A, B;C, 39.0 41.0 45.0 41.7 17.5 19.1 18.3 18.3
4 A,B,C, 89.0 93.0 90. 0 90. 7 17.1 17.3 17.7 17.4
5 A,B,C; 83.0 79.0 80. 0 80.7 17.8 18.3 18.2 18. 1
6 A,B,C, 99.0 95.0 95.0 9.3 18.5 19.5 18.8 18.9
7 A,;B, C, 68.0 65.0 71.0 68.0 17.1 16.6 18.1 17.3
8 A;B,C, 69. 0 62.0 66. 0 65.7 18.3 17.5 17.3 17.7
9 A;B,C, 83.0 87.0 85.0 85.0 19.0 18.2 19.4 18.9
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F)RFE,BUIER C, K, ME R C, K. &3 W
R B TR, 3 A B0 1T J2 20 55 60 1 8 Al k37 o
I FRERE A > B C,BILH TN A,
B, C, W R ) ER KRN B — A— C, KA
K4 A, By Cp. AR B K AN ] K- 45 4b 2
MEATEHARHEBHEARERE, REHAEN
A,BLC,, BRI N 15 d, E BRI 4 £ 210

+(3 1), 38 FHRGE R R 60%.

J T TR RN A T2 A B
FRCR B AR B | %F 36 3 (R IR 45 SRk A7 05 22 4%
BT BRLA T 38R A, A A AS S8 1 25 0 A 25
T2, R TR A Z A B 22 5 35, St s R
(R E P BGHEAT RO 5% 7 5 AR e, SR )5 B VR 7 2293
Br(F4).

£33 EXHBEERESHN

Tab. 3  Orthogonal Test results and analysis

b i £t
isziRss
A B C B R sin VP A B C B /cm
1 1 1 1 35.7 36.7 1 1 1 17.1
2 1 2 2 32.7 34.9 1 2 2 17.3
3 1 3 3 41.7 40.2 1 3 3 18.3
4 2 1 2 90. 7 72.2 2 1 2 17.4
5 2 2 3 80. 7 63.9 2 2 3 18.1
6 2 3 1 96.3 79.0 2 3 1 18.9
7 3 1 3 68.0 55.6 3 1 3 17.3
8 3 2 1 65.7 54.1 3 2 1 17.7
9 3 3 2 85.0 67.2 3 3 2 18.9
K, 111.7 164. 4 169. 8 52.7 51.7 53.7
K, 215.1 152.9 174.3 54. 4 53.1 53.5
K, 176.9 186. 4 159.7 53.8 56. 1 53.6
R 103. 4 33.5 14.6 1.7 4.4 0.2
A7 £k A—B—>C B—A—>C
BHHF A, B; Cy A, B, Gy
x4 EXRBHESH
Tab. 4 Variance analysis of orthogonal test
B i
RS il A = ¥t B2V B B Ty % ¥
KT A 1820. 80 2 910. 40 1363.97** 0. 50 2 0.25 6.24
K B 192.77 2 96. 39 144, 41" " 3.35 2 1.68 41.96*
A+ C 37.32 2 18. 66 27.96" 0. 00 2 0.00 0. 06
w2 1.33 2 0. 67 0.08 2 0.04
¥l 2052.22 8 3.93 8
E:F 05(2,2)= 19;F; ,(2,2)=99
I RIS SR ] R Ty g

JZ LS R ARL BTG 38 B 5 e 49 R A A 5 K F i
A H 100 B JHE 516 3T T J2 B 3R 05 e s A 5 K
- R AR JTOGH ¥ 1 PR R T 3 70, R i T
A P R4 A8 DI 3 368 1 s G i 2 R

D) ARG S5k T ANER 6 XF 11 T )2 41 35 0 1 1
oM R B by, HL & 2 B R 4 il 3K 96. 3% |
(FT#% 123 1)
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TRELXEZEERE R

Sz BEH FTRW X ¥

(L=EMEBREREARER, =8 B 650224; 2. WH EAL A, =8 TH 665700)
BE AIAARASHAREZ—NEHELETHREETT X - KA GGG B LRI, KSR A
W, L IRE B T HAGE AR A ARAERER EREE UL P AR ERHZ ABT 2 5 100 mg/
L 4226 ¥ KRG 4, AR Rk 220, R & NAA 100 mg/ L 42269 F KR4 4 A= ABT 2 5 100 mg/L L2249
la A KRGS AARFEY A 12% IR ER F Kik 30~40 d, AARPTE RN 50~90 d, KA F KA L
B EBATIA4E 30 d £ & RE MR E FIA 52%.
KB £ A R H A IR AR R R E R
FEHZES.8792;8723. 132 XEAARIRED:A  XEHRS:1671-3168(2010)06-0119-05

Experiment on asexual propagation of Aguilaria sinensis

NIU Huan-qiong' ,LU Xue-xiang”, WANG Ya-li' ,LIU Fang'
(1. Yunnan Forestry Vocational Technology College, Kunming 650224, China;
2. Forest bureau of Ximeng, Ximeng 665700, Yunnan, China)

Abstract: The experiment was focused on asexual propagation of Aquilaria sinensis in Ximeng county,
Yunnan, one natural distribution area of this rare species, including cutting and grafting. The results
showed that the rooting ability of Aquilaria sinensis was weak after cutting, and it belongs to the type of
callus, The rooting rate about cutting of semi—lignified branches with ABT #2 100 mg/L treatment was
the highest at 22% , followed by the cutting of semi—lignified branches with NAA 100 mg/L treatment and
cutting of lignified branches with ABT #2 100 mg/L treatment, both were 12%, the false living time was
as long as 30 to 40 days, it needed 50 to 90 days to rooting, But in spite of some shortages, the grafting
survival rate of semi—lignified branches in summer was 52%, with about 30 days to healing.
Key words: Aquilaria sinensis; asexual propagation; culting propagation; grafting propagation; rooting
rate; survival rate

T VLA B A BHE Y A KT Aguilaria sinensis PERARE AR BT i P VU R AR, 3t

(Lour) Gilg I EARAGAG.ME. 7R )P4, 4
HEEA X, 23 F P OSUR 4 FLE 25 b DX B AR U
At U T TR S B R AR AR T
BRI AT A T 608 Ay B 200 i A7 1) 3 A3 7™ 2
— R4 E IR & 2 DR DTE R —
FhE 5t B SR E R, £ 5t th 250 | B G PR 5 5K
HHG R AN AW T, FSEUR A T s
BHOT I, TR R R > e Sk i 3 B AR R
KA AT L UUR IR MG K4, DU g E K5
AR R, BRI A AL O 8 NI EE
Y AR SR

W75 H #5:2010-10-18.

AbZRZE 99°18' ~99°43" Jt&f 22°25' ~22°57". JATHI AN
1 353.57 km®. B B 30040 T i 1R FELAE 26 19 i 442 e T
Bt 2 B BRENREA —H 200 4% hm?® BYT[4%)1] 401
Ab HARI X BN I Bl VA BRGNS v T
P 2 458.9 m, /KK 590 m. 32 NP VG R R
M AR | Ja SRR T 2 XU, ST AR A
L FEK R AR KR 2 758.3 mm, JE S A
ZHE, HhE R ET K E S 2ER 90, 1%. 41
A 15.3%C , CFEW 319 d. AE H IR 2 204.7 h, X
B 2.5 m/s. PHEE BB B AR AR H S A
TIER ALK, R 590~ 1 400 m 5 Bl N A K

EEH 2006 4E = FEHE T ARFBHIFIE ST H (062097B) , = 748 FSE 1T 04 B B+ 07 oM SEhs H AR BT 5T IR 8B 40 N 25
TEE BN M (1968-) , o, mribl R, @202, WS B ZReth i 57 i e SRHF T AR
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RFEBAG. BT AR R BN AR B4y 7 (BBl
N BYA AR ARAR B AR, K P A A R B R,

PE A, TR — 3 B KRR A B AR
J1 R EIER A 5 AR R SR ™ 5, KR AR M
DLEY B FaE LR X E T RV N TR
BRI EE. T TC M A AR R HFF 46 I 55 T
PEEFE AR AT N (2~3 a) 504552 A9 F 1,
ST R AR EERE A 2R 8 28 A N T AR B 0 R i iR A
HEN TR SR, AR B AR TR0, 3% 2 R 2
Sz @ PERTAT SCHR , 6 EUUE G FEFR S R By %
PEE AR S A IR, Ho i R AR e 7Y e
FHEBT T e L A — ks e 3 B8 E&R
ifF 5T A IR A.
1 KA BEAFZE

% R BN SR 2 07 T R AR, 58 b
SUBETE U0 KSR 431 . — A 78 8 ELMOL SR i
. 3% 0 T 74 S Er B, MR 1155 m, Hi T
S, 22 EBCREIN A, U0 SR AR MR I Y
pH 73518 5.3 F1 5.1, F ML & &5 500 3. 0%
2.8% AR N & EA K S mg/kg A 10 mg/kg,
¥ R Vb M . S T H L RS AL AR A | I 3% A
1.1 FEEER T

Sy HIAE 2007 4E3 H 8 A 12 A T T 3 IKHF
IR, 5 P UGR I8 B R 7R AT 5 — UG g 45
FIFERN I e TS R A AR R A Ak B . AR T4
WIS 1~ 3% 2 iR,

F1 2007 &£ 3 AETAETFHEEEREZIT

Tab. 1 Design of Aquilaria sinensis cutting propagation test

in March 2007

F2 2007 £ 8 A0 12 A+ REFBEREARIZIT
Tab.2 Design of Aquilaria sinensis cutting propagation test in

August and December 2007

A B C

O g ERERE Y
(mg - kg™)

] 1(NAA) 1x100 D+BHa++

) 1(NAA) 2%200 B s +1

3 1(NAA) 3%x300 W+ A+ 1

4 2(ABT/EAUE 145) 1x100 W+BHAE++

s 2(ABT/EMU15) 2x200 W+B s +1

¢ 2(ABTZEMUR1%5) 3%300 W+ HA+ 1

5 3(ABTEME25) 1x100 W+BHE++

g 3(ABT/EAUE2%5) 2x200 W+B s +1

9 3(ABTEMUE2%5) 3%300 W+ HA+ 1

CK K 4(XHIR) W+B A+t

ELBAIEI S0 4,2 REA.

1) R 5%« R AR L0 A8 K fEH: | 2F 4000 19 Y
AEAE AR AR 2. SR [ B i

2) KRB B R B A M 1 em A4 AUAL
BE BN 10~15 em 3 3~4 DRI, PO %
S ZER 7 B A SRR AT 0. 5% I EE 10
min, 85 A RIZ I 1 h J5FF.

3) T EE AR E KA 2 ¢/m” THEE.

4) B HL. TR R R VR RO B GEE BT 80%
it

5) WS 6 2] | 05 2 UE iU O A2 R
T BLIEA TSR
1.2 FEEEIRIEIEIT

FUE AR 3 .

*3 TAEHEBEREIET

Tab. 3 Design of Aquilaria sinensis grafting test

5 A B C D
B Ak ME%‘?&E{/ SR A/
(mg - kg™') cm
Al % NAA 200 +BEAE+T 0.3~0.4
A2 EYE NAA 200 W+t 0.5
A3 [EDE NAA 1000 W+BHA++  0.6~1.0
Bl NAA 200 W+BEAE+t 0.6~1.0
B2 NAA 200 W+t 0.6~1.0
B3 NAA 1000 W+t 0.3~0.4
cl TAA 200 W+B R+t 0.5
c2 IAA 200 W+t 0.5
C3 TAA 1000 e+t 0.3~0.4
CK  HXkK ¥ Ji A i o 0.6~1.0

5 BB =R G TRAem ]

B JNk Bk

I e 1~2 a ERFEME S 50 2008 4E 3 A

I P 1 akk: 50

2 2 a kb 0 00748 H 6

3 B (R AL 50 H #2008 45 7
H10H 2%

E AL A 100 R ,2 REA.

BRI A 2~3 a AT AW,

DAGA . 2~3 a A SZAERSRETE.

2) FeR H 10 a A5 AR B AR 56 b R A
B S AR 1~2 a 2B ZFMOI IR %, 7 3~4 N 2F
BT,

3) Bz >R R RS 4 D) e 0 HE AR K
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2.5~3 em IR BN IR (R BBl TUm U] 11
AR K 935 AR TRk G

4) B T T I B, T EOK Gy Ak OB IR
L
L3 HRIEHEIRE

AR B SRS, FE B A FlbE R A i g
AR, PO BR T E DS ICAR T R TR Y/ N H
FERPAR 3730 Pl Py I8 B2 4 o P it B, R
VLS A7 W BE 1. DR VAR A i, ARk L 3 A A
KB, BB/ AR B 1 ~ 2 BRA L B, 2 A
FE U EE N JIXE K 94 )y, JOTE AT AR S {H BT
HRRFNER S 1~2 em ALAYHREL, 7617 ] LA 20 Bk
AT
2 HWEARS A
2.1 FHESERE

3 UHTAR IR SR I3 4. T2 SRt A 7 3
7 2200 KT LA UEA (1) Ak B GSFT-47 B3 R A9 S0
ARENEFWILBE(CRS).

F4 TMEFELRERELGI

Tab. 4 Rooting rate statistics of Aquilaria sinensis cuttings test

20074 3 A 1 HEFE, 8 A 12 HFFE, 2007 4E 12 A 5 HFF4E,
6 A 21 HiE# 11 A 20 HE# 08 44 H 2 HiE#

Ab TR ML My AL ST CREL CER AR SE R A
R A L T TS A
CEE I I B I

Al 100 0 0 1 50 6 12 1 50 4 8

A2 100 0 0 2 50 2 4 2 50 2 4

A3 100 4 4 3 50 0 0 3 50 0 0

B1 100 0 0 4 50 0 0 4 50 0 0

B2 100 0 0 5 50 0 0 5 50 0 0

B3 100 0 0 6 50 0 0 6 50 0 0

C1 100 0 0o 7 5 11 22 7 50 6 12

C2 100 0 0 8 50 5 10 8 50 3 6

C3 100 O 0 9 50 0 0 9 50 0 0

CK 100 0 0 CK 50 0 0 CK 50 0 0

o ARSI 2 R E P, A AR
RS HERERTESN

Tab.5 Variance analysis of cutting survival rate

&5 SS df MS F Sig.
R 1580. 923 9 175.658  30.565 . 000
2 166. 667 29 5. 747

Bt 1747. 590 38

2. 1.1 FFA A R X A AR 23R A 52

M 4 T UIE H iz R0 SR A AR AR (H
e AR AL AT 1 TG 3 (B ik 22% ) Rk = T
12 AR BT SR 0 G 3 (B mik 12% ), ARy 2
T2 3 A ARBUA 54T, (A 42 NAA200 mg/kg
AbFRRLIE Y 4 PR, AR R 4%.

N RSP 2 G I ST SR S N e
e % R R A 06 i, 47 A AR 2 B ) 35 R o A
ZRPTRT IR, A AR R . (H 12 AR B 5%
PG R AR 2 3 H R, AT RE S oK B, 1
AT I ARE W ARIRASC . 1 3 H 44
B, F RS LR ZEC I IR i &, 4 B 1) B, 5%
M) T A= AR
2. 1.2 AEARZG RIS AR AR R A 5

M 4 FTLUE 2007 4F 3 H w1947 26 —IKFT
R Ee B8 ) T D% NAA  NAA A1 IBA 3 F A= AR
F, 5 LA NAA200 me/kg A BESE T 4 #E.
I, 782445 8 H A 12 A WG+, 8H T NAA ABT
1 %5 ABT 2 5 3 R A MRF, 25 5L R ABT 2 5 F1
NAA Ab3AT —E (Y AAR SR 1 ABT 1 5 45 A BRI
A MR BT R
2. 1.3 2500 B X A AR R A 5 )

1248 HMN12 A2 AT % FH T NAA |
ABT 15 (ABT 2 5 3 FAEARF] 53T T 100 mg/kg .,
200 mg/kg 300 mg/kg 3 Flifk B, FT4 5 5T 4 fi
Wi P REERE IR G Y (K455 30%).
RIGZE R LB, ABT 2 5 F1 NAA 2 F24 1 #R & 100
mg/ kg W FE AbFHEL 200 me/ kg W AL ISR 4,300
mg/ kg ¥ B b BHLAC UL AR AR B, 5 4P 19 & ABT 2 %5
100 mg/kg ¥ BEAL R 7E 8 A A 12 A (IFF4 1l R
SR 22%F1 12% , K E NAA 100 mg/kg ¥ & 4k
PE7E 8 H AT 12 A AFF4 S 225300 129% F11 8%
ABT 2 5 200 mg/kg ¥ BE A B 2 YR A AR 555 51
10% 1 6% ; NAA 200 mg/kg ¥ B AL BR 2 YR AR MR R
H#BHN 4%.

2. 1.4 MR RE

T U B A LU E R AL R A ST
G 7 dORBUEBSAF B ) 245 0] W3 28
Bl (HSFR RS, — E B 30~60 d &£ 4
BIERIE 2~5 em B, IR FRIHFE S, 6
Wi ZE % , P 25 v B B 13843190 Bz A PR
£ YN R LA AR A RSB T B A ST B
TEYT ) B2 I Wi s 40 21, 13288 Ak 1 AR &R T
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DUAR A i M A AR A, A LU 45 2R A
ARARARARAE. DU AFTARABE I TS, K254 60 d
VUG A TR IR i 421,80 d LU A JF R IE AR
F AT AR R . BOE IIE] nT RE S HOR BB, #)
BEREF AR, K0 4 Sy ik HL 4 3 A 5% i
e JBE A PR g ik Ak P AR AR R A L SV
] L5 PRI, 5 06 4 A AR P A DG T At — 2

2.2 HEZEERE

DHZA TP ZE0 /N, B B2 AR AN AR 4, B hi 2,
PRI AT 1 % R 22 B0 A A B ) D) 421 R B 4
BRI RS, RS F R X g Rk o6
FiR.

®6 BERXEAERLT

Tab. 6  Survival rate statistics of grafting test

B Foste st e g PRI R g
Uk 1 atk 2007 48 H 6 H 50 8H2HAR 2 4 2007 4£ 10 H 20 H
2 a A — 0 0
AR AR PR 50 8 H15~20 H 6 12
BEHE 1 a EARFALEL S 2008 4E3 A 3 H 30 SARHBEHR 6 20 2008 4£5 4 20 H
i 1adgi 2008 47 7 10 H 50 7H20H 6 12 2008 4F- 8 /30 H
2 a bR 50 e 0 0
AR AT AR 50 7H20H 26 52

1£ 2007 4E 8 F 2008 4F 3 H il 2008 4F 7 H ik
173 PG HE. Bl AE I EAZHRAY 1~2 a 2
RARTEHT S A /INE, LE B ] b B Ak B0 )5 P I 2.
2008 4 3 H g0 F B R B e k. BB R &
PR BRI, VIO HI K 2~2.5 em, AN
O JEHNTER 1 em, 22560, 75 2007 4F 8 H AR
b J3CEARBTR 4R ) H22F 10 d A3, (H
PR AR R Tt 2R A7 A A 3L A XoF i R 1 7 3
B, LLECHT K B R T AR BN BB T &
s R AT, S AL 12%. TR Y 1 a 250 2
a LERURARTER Y ERTE IR LG 1) 7~ 15 d 3BW T4
FET- AN 1 a A BARHEEA 4% 0 G 2.

2008 4 3 H , AG ARF A B, Rk 7 T 8542
B, S R 20%.

£ 2008 4F- 7 H Bl 0 h  WORCT R U g
(Y230, X 42 Rl Tt HH W B A 7 st R 4L, LA 1R R
IK N EERE T 38 A 5%, I 1 PR R4 7 388 1 LA o 20>
KRR, a k2 a A FNS AR A R A BRI
RN 12% 0% F1 52%.

1 a EARFUBURIRIESS 20 d 240, R TA Y
FERETFIREHZF 50 d A4, A OB WL, Bk 2
em ZEAT  IEHEG. SE AR BRI R IR 10 £
RIFGEWIZE 1A A LA BUE. A2 3 H B R

A 20% , 3 ] B85 BRI Rl B A ¢, e, %o
2 M i F IS [ AT Rt — PR R,

3 dr5itig

3.1 FREZAEKRK

1) FU0F & T4 M A AR A T AE BT 4719 3
ORI T ABT 1 5 ABT 2 5 B NAA .
NAA JURAARIRF] , R IA LS9 2 ABT 2 5 AE AR K
100 mg/kg ¥ B Ab B, AR IE F AN Ry 22% , FHLk &
NAA100 mg/kg #¢ & A0 # | BTG R R 12% ;200 mg/
kg WREE () ABT 2 S A AR M AL BRASTE R 10% 5

) HEHEZET~8 AT b FEZE 3 G R
o, [ELEA G Z AT LU AR

3) R FPEAR A 544 J5 , e A {5 ™ 15 [
K35 50~70 d, #ITHEIE 2~5 em BFE A4 IH IR
M ZE T A A TR FET . T 25 4 25T R 7E
I8 B2 5008 i@ 42, S Re B i oAk h AR 3R FF
WS, U0 R A SV MR SR | A AR A K ik
60~90 d,

4) R RE AT A AR ) PR 2R A AR o ) e BE
B AR AR 2 0 2B ROIR I IR R R 48 FEAR KGR
B AR A B AMEAESE A 4%, BRI 15~
20 a, A REBRR AT 4 55 KR AR AR LRI A S R =2
— AP AR R T DR A AR | 24 e 00T
B B AR B0 R NAA 1000 me/L =0
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LI, PR IA 85% . (H— Bk W b ek
TR P 2 S M 470 A AR 1) F2 PR 3R AL T AR 40 2B AR
(RIXE ) A BE AR A 43S 25 5 LE AR 2R Y | — e A A
MEAEAREAY |+ U8 T AR RR. Tk T SRR
WA A A R A il ) B 9 45 SRR T, LU0 e
FHEAARM TP FLF 1 a Az 504 1 192 R kL %
VEAGTE , 25 TAA 1 500 mg/L F1 1 000 mg/L i &b
PG A AR R A 43 ) K 40. 17% Al 36. 07% , NAA
1 500 mg/L AbHAE MR K 33%. 4k, k£
FOEAMRTEEE 40~90 d. =74 78 B B ARl R B
50 05 P RO AT 5 BT SR I PR bl 16
(8 A ISR AN ] 3 i A | A AR AR B A5 45 1
TR 3308 St 4 1 0 % 28 0 2 e J AN ] 11 5
). PRI, S = A A AR A AILER R RE A R kA AR 1Y
AR T T i — 2L BRI R R
3.2 HEEEIKE

1) DA 10 a Az Ze A7 G5 SR B 5e 41 R BRUAE
faett: 2RI AR A AR TR AR VE B I Ak
TR 1 a BRI, 2 a AR HAEREE.

)R ZET~8 xS 3 AR

3) B UTE M B AL, K5 5 T2k I He i) 5
SXoF 2 Aol 10 vty P S 2R 47 2 0 AL, A7 L R K Bt 42
BRI B AR FEXT R TR, LA 28 %

) G T, VAR, V)RR 2
~2.5 em, AHEC  EHITE AR 1 em, D860 44
R LS 5K 52%.

S R 22 U 1 R A R SRR R SR A
IR SRR BT i IR R 4. AR

(L3#E% 118 W)
18.9 em; HVK WAL TR 4 BORF ZE 00 ML T 2.

2) 16 R BT ) B B R BT T )2 A
R T 23R 1 5 ) K Wi o 2 KT S PH I 1) 388 5 %
X R AL R IR 1Y 3 AT R
TEAFIRE ARG R ERLRN A > B—
C, FEAE 50T 1 1o A 4 ik 2 5 ).

3) AT b B R A R KPR 25 b 34 1 T )2 B
TERRE AR F T RELEH A,B,C,, Bl
BHEFEIY 15 d, JE ik R i £ 200 4 (3 01) il

SR RATE A% | Bl AR R R A 26 M) %2 L
BB MR N AR N A 2 O DR
GEURBSEIR ™ 5, ] R AR R A BERAR D ol 3 BE
SRR DRI | DR e R 10 B d wfl LR IE 5
IS0t 2 1A PR I B UK P AE AR 2 32
M Y B UG 5. WA DL L 2 J7 A BB TR i
HZE (T H) AT AR BB S U3 4 s R 2
PR .

SE k.
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FEE L ARE, P REE & B

(LBEAMRYAFTHRE,BE BN 350012; 2. 5wk kK RIFEFFEFR,ILH W 210037
3BHEAEE EFEMEH A BE BN 350002; 4. 1LEE 0 B ARG, BHE LE 351265)

WE AREEH2.5 a A RKE GRS RITHIEREE. ZR AN, AXEHENEZHG NP KAV 693>k,
VAR R BEBR =4 (N P) 750 g, RALAT (K I2)90~270 g #12(B JE)0~30 g, BP &4k 56 N 135 ¢, P,0, 338 ¢.K,0
50~100 g.B 0~5 g #4938 = # R %I4T, #eALBI A N P,0,:K,0 :B=12.50.37~1. 11 0~0. 04. £ e T X4
YT B =4 SALAT A a0 B 84 Bh IR 35 ) A8 850~950 g/#k , A Rt 0] N P,0, . K,0 B A & H&H &
B RIEH I 520~575 o/ HRIE B . VAIZRIE A T FHAT 556 )G 2.5 a R FH AR WEHRFHAEKE
A3 3 em 3.2 m A= 0. 10 m® VA £ W R FEREA 5 5 A48 5 190% ~200% 268% ~273% F= 400% ~465% , *T 4 38
IR T~8 7 7L/hm’. P HZEIET R G H S A KRB EEZFABLHE

KEER AT T AR A IE X T BeH e R B, 38 T AR

hE 4SS .5792. 39,9725, 7;5753. 532 XEKERIRED: A XEHES:1671-3168(2010)06-0124-06

Medium-term Fertilization Experiment of Eucalyptus Plantation

LI Bao-Fu',YU Yuan-chun®, LU Jian’, WU Qing-jin*, ZHU Wei'

(1. Fujian Academy of Forestry, Fuzhou 350012, China; 2. School of Resources and Environment, Nanjing Forestry
University, Nanjing 210037, China; 3. Fast growing forest base office of Fujian,Fuzhou 350002, China;4. Xianyou Xikou
State—owned forest farms, Xianyou 351265, Fujian, China)

Abstract: The fertilization experiment was developed on the E. urophyllaxXE. grandis plantation of 2.5
years old after thinning and the result shows that: application proper amount of N, P, K fertilizer increase
stands yield significantly after thinning, the fertilization of per tree DAP fertilizer (N, P) 750g, potassi-
um chloride (K ) 90~270g, borax (B ) 0 ~ 30g that each N 135¢, P,0, 338¢, K,0 50~100g, B 0~
Sg of the best yield, optimum ratio for the N: P,05: K,0: B = 1:2.5:0.37~1.11:0~0. 04. Under ra-
tional ratio of the nutrients ,the total amount of DAP, potassium chloride and borax fertilizer 850 ~950g
per tree, calculating from single component fertilizer, the total available nutrients of N, P,0,, K,0, B
should be controlled between 520 ~ 575 g per tree. The stands average growth of DBH |tree height and
volume after 2 . 5 years fertilization are respectively 3cm, 3.2m, 0. 10 m’ or more and increase 190% ~
200% , 268% ~273% and 400% ~465% than those without fertilization, net income can be 70~ 80 thou-
sand Yuan per hm”. The medium—term fertilization have increased forest growth and operating economic

efficiency significantly.
Key words: Eucalyptus plantation ; fertilization experiment; fertilizer application rate; yield increas-

ing effects

HER ( Eucalyptus SPP) JEA@d 4 AR TolL T B8O, DR T A0 B 98 v W AC I I 6 R B A i 57
PR EEE M Fh 2 — i TARR AR AEPE R UK i A PG E RE D] A A AR I 4R

& B #5:2010-09-30.

EETA : B GML 2 25 HEAT I BMIF LT A TR 22 8 Moy - 598 7 Gt Vi A8 L 5 2 R B IF 587 (200804040 ) 5 18 44 BHE T B
ST E A E IS I ST EAC B R BESE " (2008N001S ) 5 48 LA Mol T RHIFII H « K 48 ReARE A AR A 25 458 5% ) B0 5™ ([ MRk
(2008 ]4) , 3452 [ G MO R T 7 1L FHAA AR5 7 T s S & R Bl

EER N AR (1968-) , F Wi+, Bz s T, Wh5E 7 [l R AR B 5 AR+ 1. E-mail :2003libaofu@ 163. com
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FEh T H AR — E R LAl ik Sy iRt
U, W AE AR T 455 75 Al o A = 7 MO T B g R
b7 Ny I NG Ul o = e o) [ A SRR 8 e N =S
2405 3 AR M T R A £ i B T AR i
WA VAT, G T R A KB B g 12
AR 3~4 4F A ez it R W | 3 4R IR A TR
AR RS ARG, B E R e
B AR RIME LR AT RE DT 5 S 8o R A
SR AR I 4 it A AT 4 22 SCRRARE ) {H X
T 3~4 a A= B it AR H R A 5 A A B AR
AT PRI TE B AL 3 a B ITJE NPK i AT it
B (1995) "% B4 F2 A X i) i 5B e m i PR R it P
B A ORI R At I (2008 ) . AR
AR AL P= T 2L, 7E B W 95 LAtk L A
(AR5 I A AR S 56, T a5 A B b S i B L
FU , A AR N TR 4 2 28 KO LA K b 1 4
PRt s%

1 iRIE LR

TREE BN W IR 11 [ A MR 3 R4 #EIX 19
KIE 2 /NE, PR B AR AR 118°347 L4 25°40.
Z X P ARG ) PO B o RS AR YR
20. 1°C , Fem SR 37°C, 1 A 3 12, 4°C e AR IR
—1°C ,AERIE KB 1 535 mm, MXHE R 78% , 24E T
FEHAZY 340 d, iRI AR HB IR 29 120 m, JEJE 21°. fit
TRUCHE 3R R A B 5 KA TP ) 4= il 21438
SRR M2, + 2 KT 100 em, J§ )2 &
& 3 cm.

2 M5 AE
2.1 ikl

MR JotE 22 o B LM DH32-29 , B A W48
A MO IR PR B A R B S 15 em. it
IRAERE BERR — %% (18% N 45%P,0,) A4 (56
~60%K,0) FIHIES (15%B) , 24 HL A G530 1] R

REGFRS R 2004 4F 3 H i B B #% DH32-

29 JoPE FA, HUE G AR Bl 2 - PR 25 4 T B R
Z RAE LI KON B A T HERE R LU SR FH IR 3%
HiFZHH ST, 7 OIS 60 cmx40 ¢cmx40 cm , i 5555 3k
HE 500 g/ 7, FIMI BB EE 1 665 ¥k/hm® , ¥kATHE 2.2 m
x3.0 m. WAREUMIEE E A U4F5~6 H (Rl
MG 1~2 ) FIKAE 5 A F1 9 H 45 & HeRIEH B
ARy Wi A A HE 150 ¢/ Hk ;2007 4E 8 H #EAT
TR TEAR, 8] s B S AR o iR B 35% , 8] AR O
FIRRECR 20 1000 Bk/hm? , [R5 T 2 it AT 18 56
2010 4% 4 HHEATIAAR B 2o A KR O R L 5¢
GBI
2.2 RIS LHE

KF L16(47) IEsC i, & 3 & 4 KKt
A7 H A RS, A 3 IR (43 AE 3 AR Y S
M) RHEEA 16 D/NX 348 AS/NX L ARG HT
T R g — s R AR N TR 4 B SRR S 1 )
M2 RN LA ARSI AR O L AR AR
e 287545 RO A5 MEDRbi FH 1 1 BB, I A
TIF MR GBI WS 4 R K7, BARGEAE
AFR LR 1 AR 2. MR RS T 2007 4 9 H i f
Fie 45 A 38 it FH i — UM AE W et 4% 52 Ak I T UM O
Ht.
2.3 BAENESEHELLE

[ £ AT (2007 4 8 H) J5 (2010 4F 4 HIR) 43
J31) 2 T R A 5 X Ak /DN DX PR PR A v | A 4 A
K FER, A PR A 4 e oo A RV 2 (A
# oA MR F 7 bR ffE, 2003 ). Vo=
0. 00003546 " 7514957 - 251101 - A4 K g 4y Bl
DPS S 5¢ 1.

3 BERESH

3.1 AEERASSEXN KD E RSN
[ (i A Iy A 2 A e A 45 2R L3 3.

F1 HHLEREF KA E

Tab. 1 Factor and level of the test fertilizer

e Ak it FH 2 N 555 o i
K- WhR 4/ Afesn/ b/ N/ P,05/ K,0/ B/
(g- B (g- ¥ (g- ¥ (g- ¥ (g- ¥ (g- B (g- ¥
1 0 0 0 0 0 0 0
2 250 90 15 45 113 50 2
3 500 180 30 90 225 100 5
4 750 270 45 135 338 150 7
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F2 EXIZUHERINIGALIE (16 &I 4 KkF 5 EE)

Tab. 2  Orthogonal fertilization treatments ( 16 treatment 4 level 5 factors)

7K AL
WAL man mas e msa PREC ke mew
(z41) (z51) (g B (g-#) (g-#)

1 1 1 1 1 1 0 0 0

2 1 2 2 2 2 0 90 15

3 1 3 3 3 3 0 180 30

4 1 4 4 4 4 0 270 45

5 2 1 2 3 4 250 0 15

6 2 2 1 4 3 250 90 0

7 2 3 4 1 2 250 180 45

8 2 4 3 2 1 250 270 30

9 3 1 3 4 2 500 0 30

10 3 2 4 3 1 500 90 45

11 3 3 1 2 4 500 180 0

12 3 4 2 1 3 500 270 15

13 4 1 4 2 3 750 0 45

14 4 2 3 1 4 750 90 30

15 4 3 2 4 1 750 180 15

16 4 4 1 3 2 750 270 0

x3 HHAREELEHKSERE
Tab.3 The stand growth of different fertilization treatments
e [ £ A i [ MRS 2.5 a MEAEJS 2.5 a 5

T W WE/m MBUw WR/m  WE/m MBUe W/ REm HEU
1 12.0 13.2 0. 0761 14.5 15.4 0. 1295 2.5 2.2 0. 0534
2 11.8 12.9 0.0718 14. 8 15.7 0. 1376 3.0 2.8 0. 0658
3 12. 4 12.5 0.0754 15.9 16.9 0.1715 3.5 4.4 0. 0961
4 12.3 12.6 0. 0751 16.2 17.2 0.1813 3.9 4.6 0. 1063
5 12.5 13.0 0. 0803 17.0 18.0 0. 2092 4.5 5.0 0. 1289
6 12.9 12.9 0. 0842 17. 4 18.4 0.2242 4.6 5.6 0. 1400
7 12. 1 11.7 0. 0664 16. 8 17.8 0.2020 4.7 6.1 0. 1356
8 12.3 12.5 0.0743 17.3 18.3 0. 2203 5.0 5.8 0. 1460
9 12.6 13.5 0. 0854 18. 1 19.2 0.2537 5.5 5.7 0.1683
10 13.1 13.5 0.0916 18.7 19.8 0.2795 5.6 6.3 0. 1879
11 12.7 13.0 0. 0826 18.2 19.3 0.2579 5.5 6.3 0.1752
12 13.1 13.7 0. 0933 19.1 20.2 0. 2976 6.0 6.5 0.2043
13 12. 1 12.6 0.0729 18.6 19.7 0. 2751 6.5 7.1 0.2022
14 12.8 13.2 0. 0854 19.7 20.8 0.3263 6.9 7.6 0.2408
15 13.1 13.8 0. 0941 20. 1 21.5 0. 3525 7.0 7.7 0. 2584
16 12.6 13. 1 0. 0823 19.8 20.6 0. 3252 7.2 7.5 0. 2430

M3 FTLAE ), ARJE A R AL B ARGy (3 4) BRI — 8% (NP ) SUAR T (KOAE) X AR
PEREANZER ARG IE AL ER 2.5 a OB B AR A B S IR 2 AR A J 2 i (2 K
HAS A R 3 B Sl AT J5 22 o0 M, S5 R AR T BB A A R v AR AR S R A B



% 6

F 208 & A A AR A B JE R B

- 127 -

EAOE. k2 R AT AR BEIR 8 (NP IE) 1Y
PRAERAE Bk, AL (K IE) Iz, B IE %55, 7]
U R AR s AT N P K I A R i K H A
TR v B S X i v bR AR R DL R M A b A R
SRR S DA BRI ZR AN (] 7K ST R bR 43 A 4K i 1) 52 1 44
(R4 BKTPH KERDN RS EFEZE L
B AT LA HY it TR — 8 (N PR ) A 7 3k SR
e oA B I, it P S 38, WA v A AR Y
MR 3E N, 2 4 Kt s, Moo A K s K FLR
25 Ml T A b A KB AR P O A 2 B
it P A 3 I, B AR AR R R R B it A
A Z K- 3 it FH & 5 R AR K L. 28 A
FEUH 3 KOV N 4 ARV it FH 2 [R]85 o8 b 78 R

=4

YA 26 5 (B0 35 R 12 35 s TR KRR Y
AbBE 5 B AEAS [ ZAF- Ta] B AR A 2 5 A8 W35, 3 AT g
JE A N R i SRR AR 2R LIS IR AR BE R, v
GOZFIE G W B SRR JT R N2 ARt
IR TTER B BI85 FH 3 e o8 3R B4 8RS ]
. T35 iz g MO b AR B ] BESE ANk B
SO B ACAE N K. 8 LTIk, MRt b i 18] £
JE A R NP K AEA B 2 A5 P SOR.
3.2 GEEIEERE LR

T W E G B AL AC Fe 2 B iU A
Wi 7, 1 —2 R Duncan 7 & 4% 2272, Xt A ] it AR
5 AR BT MR e A B AR 22 SR AT 2
e SR I 6.

AR EERRAFHERIER (HEIRE 2.5 a) EXKE A EDT

Tab. 4  Orthogonal test variance analysis of growth indices ( after fertilization 2. 5 a) in different levels and treatment factors

AR EME(KE)
KA bR H# 2R F 1 WBFEKFEp
KF 1 K2 KF-3 K- 4

DAP 3.23 4.70 5.65 6.90 3.675 227.522% " 0. 00001
T/ em KCL 4.75 5.03 5.18 5.53 0.775 9.867" " 0. 0098
B 4.95 5.13 5.23 5.18 0.275 1. 355 0. 3429
DAP 3.50 5.63 6.20 7.48 3.975 68.363 " * 0. 0001
SEASI B /m KCL 5.00 5.58 6.13 6. 10 1.125 7.016* 0.0218
B 5.40 5.50 5.88 6. 03 0. 625 2.207 0. 1880

DAP 0. 0804 0. 1376 0. 1839 0.2361 0. 1557 87.327° " 0. 00002
MY/ m? KCL 0.1382 0. 1586 0. 1663 0. 1749 0. 0367 4.884* 0.0474
B 0.1529 0. 1644 0. 1628 0. 1580 0.0114 0.531 0. 6777

X5 RERAEZKEEEKE(HEERE2.5a2) ZFEZ 1 SSR #2115 ( Duncan ZELLE)

Tab.5 Experimental factors among the various levels of growth ( after fertilization 2. 5 a) SSR significant difference test

( Duncan multiple comparison)

4%/ em = A/ m?®
I % K-

¥E 5% 1% ¥i{E 5% 1% ¥i{E 5% 1%
DAP 4 6.90 a A 7.48 a A 0. 2361 a A
3 5.65 b B 6.20 b B 0. 1839 b B
2 4.70 c C 5.63 b B 0. 1376 c C
1 3.23 d D 3.50 ¢ C 0. 0804 d D
KCL 4 5.53 a A 6. 10 a A 0. 1749 a A
3 5.18 ab AB 6.13 a A 0. 1663 a A
2 5.03 be AB 5.58 ab AB 0. 1586 ab A
1 4.75 ¢ B 5.00 b B 0. 1382 b A
B 4 5.18 a A 6.03 a A 0. 1644 a A
3 5.23 a A 5.88 a A 0. 1628 a A
2 5.13 a A 5.50 a A 0. 1580 a A
1 4.95 a A 5.40 a A 0. 1529 a A
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F6 ARAMEASESERKIEIR(IEERG2.5a)ZREEM SSR #38 ( Duncan $E L)

Tab. 6 Different treatment combinations of the growth index ( after fertilization 2. 5 a) SSR significant difference test

( Duncan multiple comparison )

I IR/ em SR /m M/’

A FEE ¥E 5% 1% A FEE E 5% 1% S E 5% 1%
16 7.2 a A 15 7.7 a A 15 0. 2584 a A
15 7.0 a AB 14 7.6 a A 16 0. 2430 ab AB
14 6.9 a AB 16 7.5 ab A 14 0. 2408 ab AB
13 6.5 ab ABC 13 7.1 abe AB 12 0. 2043 be ABC
12 6.0 be BCD 12 6.5 abed ABC 13 0. 2022 be ABC
10 5.6 ed CDE 10 6.3 abede ABC 10 0. 1879 ed ABC
11 5.5 ed CDE 11 6.3 abede ABC 11 0. 1752 ede BGD
9 5.5 ed CDE 7 6.1 bede ABC 9 0. 1683 ede BCD
8 5.0 de DEF 8 5.8 cdef ABC 8 0. 1460 def CDE
o 4.7 e Er 9 5.7 cdef ABC 6 0. 1400 def CDE
6 4.6 of EFG 6 5.6 def ABC 7 0. 1356 def CDE
5 4.5 of EFG 5 5.0 of BCD 5 0. 1289 of CDEF
4 3.9 fg FGIL 4 4.6 £ o) 4 0. 1063 f DEF
3 3.5 ¢h Gl 3 4.4 £ o} 3 0. 0961 feh DEF
2 3.0 hi 1 2 2.8 g DE 2 0. 0658 ¢h oy
1 2.5 i 1 1 29 g E 1 0. 0534 h ¥

MFE 6 ATLLE S AL 14 15 16 (B9 & 2F K48
bR =R HYE E SR B e T e~ i
NEJS 2. 5a “F-EIR4E B im A4 R 53 ) H it AE 17 38 hin
2570 em 7.5 m 1 0.24~0.26 m*, AEH4E K B4
Rk 2.8 em 3.0 m #10. 10 m® A, A e AR
FI R B A RS R R 176% ~ 188% ,240% ~
250% F1 350% ~ 384%. ] WLALPE 14 (15 .16 HIHE %L
RS, DIl IR — 8 (N .P) 750 ¢ &4k
B(K FE)90~270 ¢ WHRD (B HE)0~30 g, R E:#4k i
N 135 g.P,0,338 g.K,0 50~100 g B 0~5 g [y 7=
RO AT , B AR RO AC I L 415 N:P,05:K,0 :B
=1:2.5:0.37~1.11.0~0. 04.

M BB 23, 4% it Ak L %) Ak R
LY A DR EV VA0 52 b N Y A2 Y o == =
JEEXRE(E ).

M1 AT LUE B IR 2 A3, A AR
THEIIFAE M AEE A 850 ~950 o/ Bk, M A K &
R, Y HE B M 950 g/ BRI, A KB R R R,
R EL R TGS, FH R TR G
BCH RGO T MR — gk AL PR DI AL () S AT &
FEHITE 850 ~950 o/ MRS Hb A &3, LA S ST AE Ak
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Fig. 1  Volume trends with the change of fertilization
L0 N P,0s K,0 B AR BB R 520 ~
575 g/ ¥k.
3.3 FIRMIERMNEFNEEE

REEL A0 B R %k 4 000 J0/t, & ALER 2 000
Ju/t, WP 2 000 Jo/t, MEAE %% 225 J0/hm®. Ll 14
1516 Ab38 Ry 5 5% BEAH L, AR ME RS 2.5 a £94%
ATEH A b R A 7R L 75% RT3 L
F 14 500 Jo/m’ T, RAR AL B 100
Ju/m’ A AR T

i1 227 AT U, A) AR it AR (4 A BRAR BE R it 55
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Tab.7 Economic benefits analysis of Eucalyptus mid—term fertilization

. \ 558
HEAEHE/ (kg hm™?) ——— 2.5a  2.5alimimy SRR 2.5 a B ?;u Etﬁ HEE
A f %E$ ) EHR R % A, i FE E'W v
— 4 Ak s T (m? o hm™) (JE-hm™?) (JE-hmT?) (JE.hm) o,
(JC « hm™)
14 750 90 30 3465 240. 8 90300 28896 57939 44322
15 750 180 15 3615 258.4 96900 31008 62277 48660
16 750 270 0 3765 243.0 91125 29160 58200 44583
1(HR) 0 0 0 0 53.4 20025 6408 13617 0

RE A (B (E AR AR MEAC A 4.5~ 4.8 £i5, 155
MRSAS J5 19 28 05 28 i 8 1 T At B T B AR 4. 5 %68
HEAHEE AE S 2.5 a PR 4. 4~4.9 1T/
hm?. H G AT UL, RARS i bRt A 1) 28 5 84 143
i R AR A GE AR AT LRI

4 ERSitie

1) HeRE R I N P K AR BT R Bk A
AR, ) AR5 it FHE A NP KRBT B Sk 38 73
S, v Bt A X 2 e AR A K DL S A A b A B
SIS WA R 14 15 16 52 4 b 3 3
PR B W DA Ak it B R — %% (N P) 750 ¢,
AALER (K IE)90~270 g BIIES (B IE)0~30 g, BN 4E
FRjifi N 135 g.P,0, 338 g . K,0 50~100 g .B0~5 g
B R i, B FE IR BC EL A1 A O N PO
K,0 :B=12.50.37~1.11 0~0. 04. LUiZJtiIELH &
PEATSLN, 2. 5 a A4 A2 AR e AR B 430 E it A
AIEANZY 7.0 em 7.5 m #110.24~0.26 m®, 534
K55 2.8 em 3.0 m 10, 10 m* 247, LA
NEAR S B A AR v FRE R 23 S5 42 v 176% ~ 188%
240% ~250% F1 350% ~384%.

2) TENERLC 2 A HLAC HL A DL T, B IR 4%
SRR Y it I £ 4 1 7E 850 ~ 950 o/ BRI
Rl b3, DA S I RHIU 33, ) N P, O, K,0 | B
AR SN AR 520~575 o/ fk.

3) Rl e B A A 22 T s s A I e, R
LB B [R5 it AT A Bl A 8 AR HE A it ik
RE R P~ EE R R AR AY 4.5~ 4.8 fiF, 0K
MRBA G, 28 TR AR 28 1o T ATt BN A AR 43, 550 IR
L, IR IS 2.5 a AT NI A 4.4 ~4.9 5
JC/hm?.

4) iR IR R, B AR KTl () A4 K 22 5 AN
3. HR A frft— 2B Y. (R A L 1

WAETESR B LG, BRI, A7 bl AR - RS LA
TP AT HE B AE 15~30 g/fk.

5) A 56 P Uit AT 1) TSR RO BR TR
(B35, A R AR 2
SE WK
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Introduction Status of Three Fine varieties of Carya illinoensis in
Middle-South Yunnan Subtropical Region

Z0U Wei-lie, XI Xue-liang, FAN Zhi-yuan

(Yunnan Academy of Forestry, Kunming 650204, China)
Abstract: The Cultivation status of three fine introduced varieties of Carya illinoensis in Yunnan middle—
south subtropical region has been deeply observed and analyzed. The results show that the three varieties
grow very well, which are stronger in high yield, ecological adaptation and pests disease resistance in this
region. Moreover, the nuts are in good quality and rich in nutrients. This paper considered Yunnan mid-
dle—south subtropical region provides a suitable environment for planting these three fine Carya illinoensts
varieties ,1. e. Pawnee, Caddo, and Shawnee.

Key words: Carya illinoensis; fine varieties; introduction status; Middle=South Yunnan subtropical

region

52 1Mk ( Carya illinoensis) , X 44 32 [# 111 %
B LAz Bk, RS AREE LA PR & 7 AR T 56
RS SYURE A 8 S N E DS S VI e o | B3
FURAR R, & S F R mEA R 4R 0
Yy 5 RN BN R DR, A6 A0 o 1 8 TR DR g A8, %
Ee VKL T BRI 0 i L5 9 A o VR ). ol
IR R ik BB M % BA RAFAYK B4R
Fi BRI R SRS AR SRR T s A,
AR SCRRANNG ot A e AR5 AR TR 2
AR A R A 3~5 a FFIREER 6
~8 a PEANVEII] FHLRgs RIKIL 8 a 4ELL |, A
FERd SRV EZS YT G

BEE AT PR AR 2SS AU R H O &,
HUG I A Jag . 28 5 Pl A AR AR AR, 3308 Xk

K %E B #5:2010-11-10.

SEBL XA 2255 e A S IR e ST A
A R F M IS S XTI ANl D R R
RITHET e T AR, (8 A 78 A X B
BRI B B A REACE AR A S 2 BF R PR
JE. g T AR AN IE A XE H R A 36 A
BRI 2 R R A X | e
ARG 5 TS R AR R AT RGBT, AR
R DR e R AR S B A
1 5|75

AL RES B, RS IR . AR
il R SR DU W AR e & iR A /D
W BRI Z W, ERZHE T 5~8 H; LM
R MR EE K. 2= F 8 P AR U A XSl

HETH . slE - +— 1 B IOE W52 LA A A X B L 13 50k 5% 56 SR AR BF 98 7 301 H (2006NG25 ) F43-F 5T 4.
e AREZL(1976-) 5 BB T AR, 328 N F TS IR MRS TR T A B AR b 75 B 7= b R FSE.
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JUR L I 6.4 7 km? R RUK ORI R
TR CHR R e TR & U R R AR 2
(] b IX, DLRCEE I MR BT ks AR SRR LA
Hi. P SR S AT IR 22 /0N, HOR 22 K B el , T
BT H BT R TCRE I s A = A2 1L ATG 329 |
WV =B R R AR R D, BRI DR A B
HAK L FEH E T U X, DL ST
AT AR EE RN P K S5, B AR 7.4 1
km?. EVHT B ORHEH R IEE | ER TR R
S FARFRPE b R W A X3, R D Iy 451
HEAT T

TH-BJE A IR S, i Ab b £ 220
40" ~23°36" , K4 100°42' ~101°37" ; F- 214k 1 600
m; AR 18.2°C &R A (1 A7) il 12°C, H i
H(6 H) ¥ 22°C; FFFEN & 1 415 mm; 45 H 17
1921 h; JoFRIY 334 d; FEAHX R 80% , T4 K
213 pH {H 6.9.

PRI EL g P By ZR KU, i A b £ 24047
~25°32" 7R 4 100°19' ~ 100°47"; -1 3k 1 450
m ;AR 16, 1°C, 5@ H (1 ) #i 8. 9°C , i A
(6 H) ¥ 21.7°C; 4F B W & 908 mm; 4F H I/
2 119 h; LFE 289 d; AE I HHIXHEEE 75% , +35 K
21 pH(H 7. 1.

BT BT R R, b Ab b £ 23039
~24°27" K45 101°17' ~ 102°36"; “E 24Kk 1 480
m, AR 17.1°C 52 H (1 ) ¥ 8. 7°C  fe i
(7 A) 43 20.9°C; B & 1 058 mmj; 4F H R
2230 h; TCFEHH 312 d; SFEIAHXT R 78% , L4 K
FELIHE, pH {H 6. 8.

2 5|

HESE LLAZAE P AL RS A A 20 5 it A4k
1974 55 = A8 MR BR7 B 8 ORI 7E LB AR
TR A =R R, 8 2R 6955 T,
24T R A SE E R g AT ORAE T 54
AR g+ AR O H B F T
JE&. (Pawnee) .~ £ (Caddo) . 4 JE ( Shawnee ) 3 ™I
RgFp 1 HIX 3 AR E T 2009 4F 12 HIER
W T mMENAR R 52

#i1JE ( Pawnee ) J& 1999 4 [ 3 [F PG #B 5] A
B, N T 2 S8R U 5 P S HE B, A i B s IR SR rp 25K
NGRS P AT, RS R M e, )
B i 0 B SRR I /IS AR A B £ E

AU REERRE S oA KR

R Z (Caddo) /& 1998 4F H S [H AR 5| A S il
N T A EIR. AT 5K AT & g5 2R/ 2R
S e, B U ELERA IR ; T e iR e B
SR A

¥ JE (Shawnee ) J& 1999 4 & [H 5| Fh ) N T 2%
SEEUR. B Ty HE B SRR N SRR T 3 IR
RHEBA, RIh G seul, 5 B s 26
T BrIUA Ui LR

3 IRABRTE

T 2004 4FIFAG CREEE T HIAY 3 A0 R Ak
ool Sk B T B SRR AR 4 a
Az BOTETE LA E R b, e sr i 25 1F A UK
P ATEAAR [ (9 KW, B8 w3 i A B4 5~ 10
B, T 2008 AFHEFT AR 28 G0 WL A 0 2R Jo 4R X
BRI AE 3 o I — 5 AR 4 0L — 25 2
et FUR AT Ry A AR B R A i BT 34085 PR R
BB RB R L R AE G RO (R 18
A8 AR AN TR DX SAN ] ity o 3 AT LA A 22
1125 SR BOPHME.
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4.1 £=KFR
3 NG 3 AN LU AR I AR AR AR K
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®1 BRBEIMRBRIBMHEKE

Tab. 1 Growth volume of the 3 fine varieties in all test sites

wFRs weo w0 UF
(RN =Wy i i/ 53
cm m m
cm cm
Pawnee 14.8 6.3 6.1x5.3 16.3 42.1
% Caddo  13.7 5.8  4.9x5.2  18.6  39.5
Shawnee 14.5 5.5 5.2%5.8 15.8 41.9
Pawnee 15.1 6.5 5.9%6.1 16.5 44.17
1/
?Ji“ Caddo 14.3 6.2 5.1x4.9 19.4 34.2
IX.
Shawnee  13.9 5.7 5.8x%x5.7 15.2 41.3
Pawnee 15.2 7.0 6.5x5.4 17.2 33.3
ﬁ Caddo 13.8 6.3 5.8%5.8 20. 6 47.5

Shawnee 13.1 5.9 5.7%5.6 15.3 44.7

MF 1 ATAE W 5T L AL R A e A A {4
ARG R4 a EREL IS 4 EET RN
13. 1~15.2 cm, W & A 3K 5.5~ 7 m, B4 56 £ 52 1 AR
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H 24.99~35.99 m*  ZRALK 15.2~20.6 cm, FH 5
it 33.3~47.5 cm. Pawnee 4 #4: K 5 T Caddo
F1 Shawnee. Caddo 25 A 8 K, J@ K R A A,
Pawnee Fl1 Shawnee %5 SR RS 46, i o 0 S A2 A,
4.2 MIEH

3 AN AT 3 TS L AZ RO Rt R i ) i 30
W3 2 iR, se IR 2 my s BEAE 3 A ),

AHG P R A A0 e T G R A 7 AR R L AR B
HMERRR, A6 4 AT A2 5 H A). B R AsTE i
HEAE T BT (8] 4% A 2% 5. Pawnee J& T ME Bk [A] 24,
Caddo JEHESCH, Shawnee J& MESC 2. 3 A~ Ao 41
HAAY, Ayl AR S A I8 R N N S B R
1. Pawnee B9 RCAIE 9 H i a), HEHE AP R 15
d ity B T RAGF. 11 A LAaIFFG

#x2 HFRARSINMMRBMHAYIER
Tab.2 Phenological period of the all fine varieties in all test sites H.H
#F TfEAE R
WA A B HRE
ik ZEIL ihet wIAE BEAE KAk WIiE REAE KA
TH  Pawnee 3.17 3.25 3.29 4.20 4.26 5.01 4.22 4.28 5,02  9.15~10.01 11.01
Caddo 3.20 3.27 4.02 4.25 4.29 5.07 4,27 5.01 5.08 10.07~10.25 11.05
Shawnee 3.19 3.28 4.01 4.25 5.01 5.09 4.20 4.26 5.04  10.08~10.30 11.02
PEUE  Pawnee 3.15 3.23 3.27 4.18 4.25 5.03 4.20 4.25 5.02  9.18~10.15 11.08
Caddo 3.19 3.26 4.01 4.20 4.24 4.30 4,25 4.29 5.05 10.02~10.18 11.09
Shawnee 3.20 3.30 4.05 4.25 5.01 5.06 4.22 4.26 5.03  10.06~10.30 11.10
BFE Pawnee 3.16 3.24 3.28 4.22 4.27 5.05 4.23 4.27 5.04  9.15~10.07 11.05
Caddo 3.21 3.28 4.03 4.22 4.28 5.02 4.26 4.30 5.07 10.08~10.20 11.10
Shawnee 3.18 3.26 4.02 4.24 4.30 5.07 4.20 4.25 5.02  10.08~10.30 11.01

4.3 FFEHE S
TE AT ML EBE 4 o 2R A IS Sk it
PEI 2 AR A AL R PRI 3 TR,
*3 BFREA3INMMRBMAESE

Tab. 3 Yielding ability of the 3 fine varieties in all test sites

TS e il T S 5

W M s ’%/ iy B e W
53 % % e % . kg

TV Pawnee 1.92 63.1 77.1 2.80 51.3 6.6 2.9
Caddo 1.86 42.9 87.5 2.84 46.6 5.4 2.5
Shawnee 1.75 53.1 62.7 2.75 42.8 7.5 2.2

YW Pawnee 1.77 54.3 71.4 2.85 53.5 6.5 2.5
Caddo  1.73 39.5 76.2 2.78 48.3 5.2 2.0
Shawnee 1.65 55.4 63.7 2.80 46.2 7.3 1.9

BF  Pawnee 1.88 54.3 72.3 2.76 49.8 6.2 2.5
Caddo  1.81 49.5 80.5 2.87 50.7 51 2.3
Shawnee 1.73 50.2 64.9 2.72 42.1 7.1 2.7

M 3 0] E B 2008 A EIRE =K 1.9~2.9
kg AL TN 1. 65~ 1. 92/8% ; L2 45 BRIk 62. 7%
~87.5% ; B F B HE R HL 2.72 ~ 2. 87/ JE SRR
42.1%~53.5%; PRI E 5. 1~7.5 g #Wise 1L

WA B A PilE, Pawnee Tt {H 0 31 B BESE
BB 1 HoR R 48K . Caddo T 5 R I, #5 /0 J e
589 & . Shawnee 15 W 20355 B8 1, 80 & A 0K
HE.
4.4 BRERE=E

3R K /NAS—  Pawnee il Caddo J&
LAY, Shawnee J& R, {73 54. 7%~ 56. 8%, &
M 75.3%~76. 1% , B~ 5 A O F A, B &4,
R E T AR Sk R re i (R 4).
4.5 BEEFRM S

XT3 A~ R 8 1 S BE AL BRURE &, ZE AR
A7 b JoT et B AGE Hhcy CER W) 23 B i s e L
BB (R5~3RT).

MR 5 AIE T LA BRI R % fE e, T
MR S B AR, 1 R A S S AR L, S AR A

M 6 AL TS AR & A W e BT R,

MR T ATE W3 AR S A AR 1 17
Fh S L.
5 NG

K gE KB Pawnee ,Caddo ,Shawnee 3 i
FEILAZBRIL R AP TE = ma b B AT X B SR I R
U, FAEGE IR IE R, FE 0 AR A0S N P e L e
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Tab. 4  Nuts quality of the all fine varieties in all test sites

s omm O/ B %'Hf/ R R R B e o
T H Pawnee 4.0 2.2 6.6 0.7 55.1 75.3 Vi il B Fal
Caddo 3.9 1.8 5.4 0.8 56.2 76. 1 e 5 izl B Frali

Shawnee 5.3 2.1 7.5 0.8 56.8 75.8 W5 it B A4l

R E Pawnee 3.9 2.3 6.5 0.7 54.7 75.3 Vi il BH ol
Caddo 3.7 1.9 5.2 0.9 55.7 76. 1 e 5 izl CE| Fal

Shawnee 4.9 2.2 7.3 0.8 55.8 75.8 Y ! CE| L

P Pawnee 4.0 2.3 6.2 0.7 56.4 75.3 2 i H ol
Caddo 3.8 1.9 5.1 0.8 55.5 76. 1 e 5 il B ol

Shawnee 5.1 2.2 7.1 0.7 56.7 75.8 e 5 izl B Fal

x5 3R F 8B A ER A AL

Tab.5 Fatty acid composition of the 3 fine varieties

- m{;@ﬂ/ Eﬁﬂiﬁﬁ/ e/ ngimzz/ %‘g;z/ gg y
% %

Pawnee 5.20 1. 64 74.29 15. 31 1. 86 0.48

Caddo 5.69 1.74 68. 17 21.02 1.96 0.52

Shawnee 5.16 1.58 75. 69 14. 64 1. 65 0. 30

& A0 5 % GB/T 5009. 62003, fis b Bl X, 25 R o % 5 i B 44 48

x6 IMIREMRCVRATRSE

Tab. 6 Mineral elements content of nuts of the 3 fine varieties

[ - T - S - S
mF (S) (P) (K) (Ca) (Mg) (Fe) (Zn) (Cu) (Mn)
mg/kg % % mg/kg % mg/kg mg/kg mg/kg mg/kg

Pawnee 50.8 0.24 0.27 442.2 0.11 22.4 27.2 4.4 49.6

Caddo 45.9 0.24 0.32 689.2 0.11 19.0 32.6 8.0 155.0

Shawnee 68.8 0.25 0.30 437.1 0.12 16.4 33.5 9.0 42.4

E. AW & NY/T 1653-2008

FPERGR IR LR B RN, SE WA
HpE ™ XK HEAA R

Wit I A TE = m A MY IS AR B O WK
1000~ 1600 m; 5F ¥ 15~20°C, 1 H ¥R 5~
10°C ,7 A3 20~30 C,6~9 AR 19~25C ;4F
[ i 800 ~ 1 400 mm,6~9 F A= K ZE[E & KT
400 mm; JCHH I 280~330 d;4~11 H H KT 800
h BB E KT 70%;1~2 A A 8B E KR, -
HERIE , pH A 5. 6~ 7. 5. W7 ILAZ B 7E R FRbE o
HOREIE H PSSR, H IR R R R . RAB A4S
PRy AT KRR e A7 T ™

&7 3IMIRBMNEERSE

Tab.7 Amino acids content of nuts of the 3 fine varieties %

IS Pawnee Caddo Shawnee
ASP RITAH IR 0. 69 0.74 0.78
THR 7722 0.25 0.27 0.28
SER #2%4 R 0.39 0.41 0.44
GLU A 4R 1.40 1.49 1.59
GLY HAM 0.37 0.39 0.42
ALA NER 0.35 0.36 0.39
CYS MR 0.10 0.11 0.11
VAL 42 0.35 0.36 0. 40
MET & &2 0.05 0.08 0.02
ILE 558 7R 0.30 0.31 0.33
LEU 52 &R 0.53 0.55 0.59
TYR BE R 0.24 0.26 0.27
PHE NI 0. 40 0.42 0. 46
LYS Wi 22 0.30 0. 31 0.34
HIS #H &2 0.20 0.21 0.23
ARG &R 1.00 1.06 1.12
PRO Jifi 2 0.24 0.25 0.24
LR S 7.16 7.58 8.01

E A 7 % . GB/T 5009. 124-2003

S0k

(1] kB, MR, JARM 45 . FRES IR E IR %
WEoRHERE[ 1], m Rl B ,2001(2) :6-9.
[2] Sk HWE, B8 Ty, 45 . EE LS R X R
FE[J]. TR ,2002(2) - 17-20.
[3] SKHE, 20T, Bo58 . R E SRS B LA e e & 5%
TBEIVIRTFSE [ M]. ZFABIFFE,2003,21(4) - 107-109.
(T#% 136 M)
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Transplantation and Maintenance Technology of Trees in
Highway Greening

LUO Shun-hong
(Kunming Branch of Yunnan Forest Inventory and Planning Institute, Kunming 650200, China)
Abstract: Based on natural conditions of Anning city and greening status of Kunming—Anning Highway,
this paper discussed measures of tree transplantation technologies, including cutting tree roots before dig-
ging, pruning, digging, packing, shipping and planting etc. The key to maintenance management of big
trees transplantation is to keep metabolic balance of body moisture, with methods of wrapping, watering

and shade to keep the part above ground wet, as well as water controlling, growth hormone treatment,

new sprout protection, keeping the soil aeration and triggering new roots after transplantation.

Key words: tree transplantation; maintenance technologies; highway greening

R B R B R RS AR R — B B B,
CLRCA 28 i 2 A it T — JHAS ] e f B B AL R
PSR A IS 25 T R MR 1) 8 B 2 Al TR A o
It T AL B i, PRI, A Z00KG /0 SRR, 5 408 B
PRI E RO ik m R A0 R SR 3, RLs O K
PRSI it , A 2 A T3 A A 1A
VLN B AR, A8 A BRI AR T B R AL 5
WL B AT kA, AL B2 TR AR S S
ER YN IR NS N R 2 RS B 1Ak 5 2 N D
SOY R e P B 2k A Sl ) KR

1 KR EARMIR

P IEERAL T R R IEASE AR AE 10 em LLERY
TeAR. AR B bRl LI W 1R, A i ) B
(1 S AR =, ANTECRN SRR TR A %% T
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Drought Resistant Afforestation Techniques of Carya illinoensis

JIANG Gui-yong
( Forestry Bureau of Jingdong Yi Autonomous County, Jingdong 676200, Yunnan, China)

Abstract: Main factors of the survival rate of Carya illinoensis afforestation are site conditions, seedling
quality, planting techniques, temperature, moisture conditions, management and protection and so on.
This paper described planting land selection based on the principle of suitable land and trees, afforesta-
tion land preparation, rationally determine planting density, lifter, branch cutting, packaging, transpor-
tation and other measures for seedling processing, as well as management and protection measures and
methods like planting time and method, mulching, shading and other planting techniques and technolo-
gies such as replenishment. All of these were tested in 6 locations in Jingdong county and the results
showed that 13. 6% can improve the survival rate.

Key words: Carya illinoensis; drought resistant afforestation techniques; survival rate; suitable land

and trees
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Comparison Test and Repeatability Estimates on Cunninghamia lanceolata
Clones Afforestation

CHEN Qing-ti
(Taoyuan state—owned forest farm of Datian, Fujian Province, Datian 366101, Fujian, China)

Abstract: Comparison test of afforestation between the 12 Cunninghamia lanceolata clones of cuttings
seedlings introduced from Zhejiang Province and primary seed planting seedlings from Taoyuan State Farm
on different slope position in woodland II |1l were conducted. The results showed that, 20 years old of
12 clones were different significantly In the tree height, DBH, crown width, plant average volume
growth, but under branch the difference of height was not significant for planting density ; the other growth
traits were significant at different slope afforestation, except to crown width; and seedling contrast, suit-
able for local development of the Cunninghamia lanceolata clones preferred N57, N28, followed by N38,
NA1, N110, could be used as optimal provenance to establish cutting orchard. The results about repeat-
ability of growth traits on clones showed that 20 years old of the clones and the original strains remain the
highest stability of genetic characteristics.

Key words: Cunninghamia lanceolata clones; afforestation comparison test; growth traits; growth mass;

slope; Repeatability
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A, o 4 AASEEAL (BR3P
e B4 AESD) AT IR, R AL AR AR DL

#= 1.
F1 R TEY

Tab. 1 Site conditions of test
AT 2
N NHL
Yelr e ., TR
R w xm TR w9
¢ cm
TH  530~545  VHEF 8°  ZIHE 100 16 I
PR 545~560 3] 11° #1485 13 I
Y 560~575 PEAL 10° £0dE 78 10 |
¥ 575~590 i} 15° 41k 60 7 I

2 MRS AE
2.1 kel

ZiRAy 12 DM RFFE N 3 5 31 5 BL,
575 .28 5 110 5 .6 5 A AIA2 .38 5 112 5,
B 1, X BER FHAR S50 25— el 0 47 S A 1
2.2 KEHE

WEARFEIAZ AT R AR AT 2 A2 R
MR ZFEHLIX BT, A 4 ¥k, B/NX 20 #&,1 4

Xif BR8] BRI A A fof R4 1 7

TEIMAS MR ARG b 4T 2 THE R, 1989 4F 10
A IR R m b eI 4ty 2 R A, Fe R A THE 2 mx
2 m WS A K 60 emx60 emx40 em , i 55 5
B 250 o/ /AR, WEMRIE EEAETE 4 47, | 2 4F
FMELLE 1R, G 2 FERBFELT 1 IR GRS
AR A RS R, 1999 4FF 2004 4E X SR oM R K
Xf RS /ANXAZ AR R e A A R AR A T £ il
FHIFFATM AR ST 2009 4F 12 H BRX
i MR PR A Ah XA SR T0 M R SO BR () B el el
I Sl NP 2 VN e 111 W 7 o 7 SAS 7 2% N I
j**ﬁ*ﬂz\ﬁ( V= 0 (m)872D1.785388({T7H0.9313923697:6] ) _i_l,
BB TLE Excel FER(FR2). TEREE T
DA AR 48 25 MR B R 2R 5 25 90 F (E R T fE A 5K
RC=1-1 /F7 &,

3ERENW

3.1 BALEMREZENBERKEEROW
TS AR PR A S R 1k 98% LA 1, 1999 4F 10 a
HEEF 2004 4F 15 a A 2009 4F 20 a 4B, DL S 4F
SRl B AR A AR Totk 2R 45 A KR R 7 R A
LbAs, AR S oM B AR A 2 B2 i S5l LA 20 a
AR TCPE R E A KIS A ST A R (R 2) 5

R2 ARAEALERSNREERERILE

Tab.2 Comparison of fir clones with contrasted growth traits

1999( 10 a A=)

2004(15 a 42)

2009(20 a A=)

KRS mgns W@ED, MRV, R, BED MBIV, R, WED MBIV, ER, BT/
m cm m3 m cm m3 m cm m3 m2 m
3 10. 40 10. 70 0.05316 14. 60 14. 63 0. 12747 17.26 18.03 0.21634 3.38 7.99
31 8.70 10. 20 0.04134 11.45 13.55 0. 08864 14. 02 16.55 0. 15297 2.76 7.36
Bl 10. 13 10. 60 0. 05102 14.33 14.53 0. 12375 17.15 18. 08 0.21612 3.32 7.74
57 10.75 10. 70 0. 05483 14. 56 16. 58 0. 15897 18. 62 21.48 0.31737 3.00 7.35
28 9.72 11.70 0. 05855 13. 34 16. 90 0. 15161 16. 61 21.30 0. 28108 3.16 7.19
110 10. 66 11.20 0. 05902 14. 03 15. 68 0. 13901 16.52 19. 18 0.23192 2.45 8.46
6 10. 00 10. 70 0.05126 13. 00 15. 48 0. 12654 15.56 19.33 0.22242 2.94 7.37
A 9.75 12. 10 0. 06235 13. 11 16.28 0. 13955 16.53 19.28 0.23422 3.36 7.12
ATA2 11.20 12. 10 0. 07095 14.58 15.22 0. 13662 17.02 18.77 0.22943 3.57 7.78
38 11.25 12.50 0. 07550 15.12 16. 82 0. 16893 18. 62 20. 17 0. 28364 3.30 8.26
112 10. 10 10. 60 0. 05087 13.50 14. 46 0. 11605 16. 06 17. 46 0.19102 3.37 7.17
1 9.83 10. 60 0. 04961 13. 44 15. 08 0. 12457 17.35 18.58 0.22937 3.25 7.35
Ty 10. 21 11. 14 0. 05654 13.76 15.43 0. 13348 16.78 19. 02 0.23383 3.16 7.60
ck 9.82 11. 50 0. 05732 13.25 14.53 0. 11504 16. 74 17.53 0. 19996 3.10 7.92
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CK AL, TR EAKEA 38 5 .57 5 4% 1.3
7 B1 A1A2 it T CK, m i CK 0.28~1. 88 m; Lt
B9 1.67% ~11.23% , B 5 AE K FREE AR RF 20 4209 £
#OHA RGeS T REAERK RA 315,
112 S F CK, A i CK, @ H 0.5~3.95
em, FUIE 2. 85% ~22. 53% JE AR Kk K, 45625
RICHE RO SE B S 4 et R
SERYRARR B AU KB BR 31 5 112 S Ah R
CK,#H CK 0.01616 ~0.11741 m’, L34 8. 1% ~
58.7%. DT FLEE , 20 a A RF S o R P 38
S 5T SRR R AR R MR A K A
57 5. 4E 20 a AL T 15 a A BHRAFI 28 5 i
W 57 S A Kb, 8 28 SANEERE SR A AL KA

POMBARK RS 10 a AR, 2001 R 5
AR R .

FEE AT EE AR B, Tt RIS AR 20 a AT 4%
ARMRFRIIL T X, A5 &R TC M R 2 AR M
AL T BRIE SR
3.2 ARMAEKERIEE

SRyt LS To M R B9 25 5 DL RO [ 35 A7
TEARRTTCE 2R BN, X 20 a A A2 AR TCHE 2 I 2 A
AR (3% 3) BEATRUR K T 2200, 45 R W3 4.

J5 22 AT a5 SRR W], AN FIAZ AR TC I & R A
Wi MARAK R AT S A R MR A
255 AR T AR TO A FR A A KPR A AE
E 2R

R3 0 aEATRREARRFEUZIERERBFEER

Tab. 3  Survey results of growth status of 20 year old fir Clones on varied slopes

Wi 3 31 B1 57 28 110 6 A A1A2 38 112 %1 CK
¥ 16,40 15.22  17.14 18.45 18.67 16.56 17.03 15.93 17.24 17.76 15.82 17.20 16.33
i o 17.8 1666 17.35 21.22 19.80 17.86 18.23 19.65 18.60 19.55 17.03 18.35 17.54
7% R 18.60  16.42  18.36  22.30 21.83 19.20 19.80 20.49 19.51 21.20 17.98 19.16 17.65
Jem T8 19.30  17.90  19.32  23.95 24.90 23.10 22.26 21.05 19.73 22.17 19.01 19.61 18.60
T 18.03  16.55  18.08  21.48 21.30 19.18 19.33 19.28 18.77 20.17 17.46 18.58 17.53
% 16.55 12.54 1517 16.50 14.90 15.50 13.95 15.20 15.66 17.19 15.01 16.07 14.92
il 16.58  13.81  16.85 18.32 16.45 15.81 14.73 15.86 16.45 17.96 15.47 16.72 16.71
g FF 17.56 1450 17.68 19.05 17.20 16.85 16.22 17.21 17.74 19.10 16.55 17.86 17.28
/m ¥ 18.35  15.23  18.90 20.61 17.89 17.92 17.34 17.85 18.23 20.23 17.21 18.75 18.05
EH 17260 1402 17.15  18.62  16.61  16.52  15.56 16.53 17.02 18.62 16.06 17.35 16.74
b3 0.1757 0.1187 0.1753  0.2162 0.2008 0.1681 0.1602 0.1541 0.1824 0.2098 0.1504 0.1861 0.1583
ko 0.2043 0.1526 0.1975 0.3059 0.2445 0.1960 0.1904 0.2331 0.2187 0.2594 0.1764 0.2167 0.1998
2 R 0.2324  0.1556  0.2285 0.3466 0.3034 0.2367 0.2413 0.2711 0.2555 0.3175 0.2366 0.2489 0.2085
/m? T4 0.2586 0.1901 0.2663 0.4237 0.3981 0.3487 0.3165 0.2943 0.2674 0.3628 0.2371 0.2715 0.2384
S 0.2163  0.1530  0.2161 0.3174 0.2811 0.2319 0.2224 0.2342 0.2294 0.2836 0.1910 0.2294 0.2000
¥ 3.40 2,90 3.30 2,46 312 245 321 321  3.30 312 325 317 2.8
o FE 345 2.5 354 2.80 298 236 290 3.45 3.65 343 318 3.03 3.16
rjﬂg R 3,14 2,75 2,98 2,90  3.40 234 273 3.35 378 3.34 3.48 326 3.10
/m? T8 3.46 2.8  3.46 3.8 315 265 2,90 3.4 3.5 3.32 3.58 352 3.27
¥ 336 276 332 3.00 3.16 2.45 294 336 357 330 3.37 325 310
¥ 610 460 6.00 543 48 676 622 623 69 735 600 560 6.60
I il 62 673 7.21 7.00 6.70 7.54 6.83  6.65 7.32 1.8 672 6.73 1.25
f R 10015 9.60 7.92  8.48 842 9.30 7.98 7.46 820 846 7.70 71.76  8.23
/'i Ty 9.40 850 9.82 850 8.8 10.24 846 812 871  9.35 825 9.30  9.58
¥y 799 7.36 7,74 7.35 7.19  8.46  7.37  7.12 7.78 826 7.17  7.35 71.92
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Tab. 4

Analysis of variance of growth status of 20 year old fir

Clones on varied slopes

¢ e H
o %fﬁéﬂ S Fa
Mfs  BEfL 3 107.003 35.668 52.329* * FO.05(3,36)=2.87
JotkEFR 12 102.069 8.506 12.479* * F0.05(12,36)=2.03
iR%E 36 24.538 0.682 F0.01(3,36)=4.38
Hit 51233.610 F0.01(12,36)=2.72
W Wit 3 60.391 20.130 192.094 "
THER 12 69.222 5.769 55.0461" "
w2 36 3.773 0.105
it 51133.386
A B 3 0.110 0.037 63.391%"
PR 12 0.091 0.008 13.15" "
"2 36 0.021 0.001
Bt 51 0.222
aiE WAL 3 0.447 0.149  3.173°
TPER 12 4.363 0.364 7.7427 "
W2 36 1.691 0.047
it 516.500
BRI 3 70.977 23.659 64.095"

TotEFR 12 9.160 0.763 2.068
2 36 13.288 0.369

HEit 51 93.425

3.2.1 AR g

T2 B2 20 a i} 12 MEAR TR
() B A2 A AT AR 0 3 25 5 T AN () 35 67 2 A1) g
AR 0 2 25 5, U AN [R] 3 A5 114 57 Ml 5%
S R T R . 4 DA E R T, T Y
B HRBIRLS, LIS MR R e 22, 78 12 4
AT R, Wi KRB NHESIR 5 R 57 5->28
5538 5>6 T>A>110 T>A1A2> 1>B1>3 5>
CK>112 5>31 5.
3.2.2 WA AR

TR 20 a A0} 12 MEAR TR
BB 1o A A AR 8 3 25 5. A ) 38 A7 o8 R 1 2
KAAFTENG 35 25 5 U WA AS [m] 35 57 0% 57 M 2% A7 2
SRR R AR AR S M 23k 0 M R R ARG R 2
M, b b O R Ry 7 A A B T ) e A
B s s MR AR R AT 0 b 37 b S A
1% (AR TC M SR g A RE %, U 25 A2 A T ME &R

EEHAXAEAERK. 4 MW EE B, F A& A K
T B3, 78 12 AR TR BEE R R AR
FI/NHESR P R 57=38> % 1 5 >3 5>BI>A1A2>
CK>28 F>A1>110 5>112 5>6 F>31 5.
3.2.3 PR BRA K A

D2 BRI 20 a AR} 12 MEAR TR
() AN [) 3 5 3 AR AZ AR B K TR 34 A AR i 2
25 VLIS Mo 25 R 22 S i v S AR A K e AR
Wi, TS 0 B R B A KL AR b - R I A 22 |
HERRFMEE BAEARER. MBRARKEBTA
Y e A 7= X 287 b 26 4 52 A= 1 s Mo g3 78
12 MR R  MBAERK R 5 SRS
57 5 38 5 28 5 A 110 5.
3.2.4 Gl MR m A AR

J5 2253 WA SRR W, AN RIAZ AR Te 1k £ W) ek i A=
K22 . ARl i AR K 25 R W B
PEZ PN ETEGHEL. AN FAZ AR TCE ZR AT & 25 5%
ENTE R ERNCEZAOR A=A UETE N Z
BN R XA AT S e B I
HAIER, DA T 3 R MoK A AR R
MR, AR .
33 EARTEREESHEE LA

A T RAR A —SE PR R A A PR AEAS [R] B (]
SN b A R A R SR e R . e X 2 AZ
AT FR 20 1 IR B FNALS , otk R &Kk
REE I AR ) b LSRR SRS e P 5 R A AR
H—ERAE OGO R . AR ToME R 2 AR 20 a A LI
RIT 20T, A7 e Ry ik miAl T PR
Ji. Tt REE SR A R =1-1 /F |55
(%£5).

x5 20aEALHRBEESH(EESN)
Tab.5 Genetic parameters ( repeatability) of 20

year old fir Clones

E2VN Res g i BEE MR
F{E 2.38 3.85 6.96 0.36 2.22

wHI 0.58 0.74 0.86 -1.78 0.55

SESRICIFIIE W o D i 8- SL R K )
W A A LEAS [R]E [B] B R RE T JE R T AT 119 8t 1% 48
PE. 20 a A iR RIE AR i R E P, R e
R B RV v 0 TG 2R I M P R R R R e A e
BE SRR 2 AR, F R T 430k 0.86 0. 74. A
TR T A AR R, R B R R T
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D) RARTCHEZRIMEN 20 a 4204 K R 5%)
G RhF R SEAEMIT 12 ST R TP 6 ATt &R
W) e 2B i 0 R e R AR 25 1. 88 m A7 10 N TE
PR MR A K X IR S KA 22 3,95 em; 5 10
ASTC M ZR T 2 B Rk b BB o X IR e R 22 R
0. 117 41 w’ AR 4> T 2 /N F X BE R [R] JG
PEREIZSHE, HiL, RAEETEERET E .
P A RBAS Bl i oM R

2) AN[FIE AL E R AZ AR ToME RZ e AR
FUBCR m A A Rtk ) 22 S 2k W 357K | el e 22
SRR K. PR, PR AR b N AT O3 B
3 Y MDY 37 b R A TR R ) B L A
MR G G4 HE , 7850 R M A= 77 7.

3)IRE LR, NSy 12 ATk R e #E
575,385 285 A 110 55 MER MR, E
ITAE 20 a A BT 25 A K MR R B S, R AL FFLL R
A FERE R 7, BT R AR Fn i R RS

4)20 a EToPERMEM T BISFZ A 2/3 itk

(3% 139 W)
TR T 0 . — AN RE2E 1 kg 24 IH
YRV 5 5 WA RIS T B S R w20 &t
ANRRIRIK , (B I 7K, 04T Sk B 451 Q4 il —
FEIE—1> 60 em = Y 4L | 4 BT 454t Sk () — i3
AT AR AR PR SR, 1 RO RS %8 AR5 4%
20 i/ h B fKIE B B AR, wnT LLIS 2R K Y
H.
3.6 EIPRAEIE

TEMOCY AR B LM BRAMK AL, Z R BR
Bi7 1B 75 B | i R i R I 4 1R R S A
ZF. A AR ARTE S MO AR IR 0 SR a0 K
HF R, 27 W 2 S R T 1 AR
25, IRV 2 v BT T4 e T 38 A K B9 — Bk
KA RE B M HE . B8 0 SR, R B
5 UL K B HEA T IR
4 45iE

SRIUE TG BB R e A AR

W, e AR KR AR E 1 57 45, 38 .28 5,
A 110 %5 540 R ot &R ATE R0 R AR, ik —
SCHET TCME R TS ORI ZH B 1 77l & R R AR R
Bk

(1] GfrZ . EAKRREIM]. RN A8 @R 23R R
#1:,1996:1-2.

[2] BUHEM. 2 ARBAEBCR [M]. )M 7 R B R
#1,2003.

[3] JEIZRME, 3G, 2300, AL R JoPE R 1 R 1 MRl R
WIAATIE ()], tE ol BHE 2001 ,28( 1) :55-57.

[4] Sk Mo B, A ar, % AT R R AL B A&
MR &0y M A A S ) B 0 98 [0 . MOl B 425 TR 2000
(10) :5-7.

[5] BfEObR, 2, B, 55 EAREIF AT 5ok
AERXTLEAFSE [ )] WIALARRIFSE,2004,19( 1) :6-10.

(6] LA, ¥R 4R E . AN TS b R F 4
TR SE [ 1], WTLAR 2 B 7 41, 2000, 17 (3) : 294
-297.

(7] B—ijth . WARBEMEES HEIM]. BB TRE
i#t, 1997 .274-275.

FH EEK K K25 45— ZR 94 it e 45 ORE B b 2
MG R R PR ER. EE N ERR
Bo6 U AT, HalEe 259 Bk, X HE A 259
PR, 1A S5 TSRS, & R B A AR 5 i 174 o 1
248 B, BT RN 95. 8% , ik Kt BRI — 4 16 213
PR, UGN 82. 2%. ik BG 25 R, RIS A PR
It 5 BB = 13. 6% Y 18 MO 3, BT R AE oy
A 4.

S 3

[1] ZEEMIT, Aol BEBE . =R B AR
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AR B P A 1 ) 0 R it s I
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PRAARRT ELARAE AL TS
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g HLPL EL T™M 214 8L A IE

c“3STHIAR -
BET ArcGIS MRRBRE ] 2 RS B R Lk
LT 1 R 2 S 3 DX R S8 3
BET GIS AN M 1 U SR AE 3R il
FETF GIS My e e = R s 0925 0] 43 A
FF T™M T2 BRI KA Gk AT 52
—FP AT Quickbird FARFRIIN T G A5 S MR AV 7k
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PR NS R
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1990 ~2000 4F B B 7 S5 WL R 22 AL T 5T
- RERE -
M TFARIRHLER K HAF 5T T7 At i
FRMRLE 77 7 G 75 148 MRl 2 R =4 DX Rl vl 1 1o A 58
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VG R e 3R R e R ) 25 B 5
TEARA: Yyt AR R 5
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FEX,HUE 4

EER H A, FRAE F 4

W, & & 4.

HAM, LW G 6.
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F E2.
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