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ETF Landsat TM HE R B TS LA EYMEHNEZE

Moo Kk EREE EME EEE, T
(LEEAYAF TEHRENSERGFEZARLREE LR E, 28 B 650224
QEEMAN KFAFER, ZH BY 650224; 3. 2 HAFREIHEGHHA F¥R =8 B 650091)

FE AT AKZET 2006 F TM H18 AT R = £8& 33 SN A5 3%, A A RALE T 12
DHERERR T HAE SRR BT HIE TR A AR ST SR 123 AN IE R 14 N iE
BREAF 23 TAEATERARTFHSH LAY SHEMNGEZELERA Fitid TR E R LR
MAFE . PR LER A, L AER (RE, =0.406 , RMSE = 34. 18 t/hm® . rRMSE = 38. 54% ) st 3F & 1
#EA 4945 B (R, =0. 286 \RMSE = 37.79 t/hm” rRMSE =42. 60% ) # ;& A 2 LI 3E k47 3] 09 & 1
BERL 6 TR 45 E (RMSE” = 35. 12 t/hm® \tRMSE’ = 39.59%) 4. & 3 T 3F & M AL A 69 TRl 45 &
(RMSE’ =38.44 t/hm* tRMSE’ =43.34%), 5L 2 AR LA R4, TEG S LAY TR
BRAEAFER S B LR R e 40T AR YR B R AR AT R TRy R AT T — R Ak
SR A F BB XA R BRI A AR TR = KA S RN A SRR AR ERAEA
%, ARTARRBEK R IBREAST R ED ZENRET BN TEGHE R T %,

KGR S LAY T RAE N B A B Landsat TM %42 ;% BB T, K LI ek AR 25T

hE 4y 25 .8771. 8;S791. 24,;S718. 556 THERARIRAS . A X EHS.1671-3168(2016)06-0001-07

Rebuilding the Model on the Biomass Estimation of Pinus densata
in Shangri—la City Based on Landsat TM

LU Chi'*, ZHANG Jialong', WANG Aiyun’, JIANG Shengchang', HUANG Chuanxi',
LUO Yunjiang'
(1. Key Laboratory of Biodiversity Conservation in Southwest China of State Forest Administration, Southwest Forestry
University, Kunming 650224, China; 2. Faculty of Forestry, Southwest Forestry University, Kunming 650224, China;

3. Faculty of Resources and Environment and Earth Science, Yunnan University, Kunming 650091, China )

Abstract; This paper took the TM images of Shangri-La City in 2006, forest resource inventory data in
2006 and field survey data as the data source, and built datasets by randomly points, extracted from sub-
compartment’ s mean values based on remote sensing indexes. In this study, 123 sampling points were
selected by eliminating the abnormal values, and 14 indexes were collected as the alternative variables

through correlation analysis. Finally, a nolinear model and a linear model for estimating Pinus densata

s B #5.2016-09-28 ; 1& 5] H #A . 2016-10-31.

EETA  VUmMl K2 2 mE 8 RE SR () s A EE T EATE (20152143) 5 VMOl KA — 2B 4R 5 5 A A
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zhang@ swfu. edu. cn
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biomass were established, and the model precision and prediction accuracy was also evaluated. The re-
sults showed that the linear model precision (Ridj =0.406, RMSE=34.18 t - hm*, rRMSE =38. 54%)
was better than the nolinear ( R:dj =0.286, RMSE=37.79 t - hm®*, rRMSE =42.60% ) , and prediction
accuracy of the linear model (RMSE’ =35.12 t » hm*, rRMSE’ =39.59%) , which calculated using
cross—validation method, was higher than the nolinear( RMSE’ =38.44 t - hm’, rRMSE’ =43.34%).
Comparing with other two similar research, this model precision was slightly lower than the other two, but
the modeling data source was much more random and reasonable, the extracting indexes has also been im-
proved. The model would provide reference for other research using remote sensing images to estimate for-
est biomass of typical arbor in high elevation region. At the same time, it would provide relatively com-
plete technical methods to estimate forest biomass for the larger terrain area.

Key words; Pinus densata biomass; remote sensing estimation; model precision; Landsat TM; remote

sensing indexes; cross—validation; Shangri—la City
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Tab.1 LandsatTM image basic information in the study area
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Fig. 1 Technical route
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Tab.2 Relationship model of biomass and volume
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Tab.3 Landsat TM images (131/041) terrain correction result statistics
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Abstract: According to the woodland annual change goal, this paper elaborated the whole working
process from five steps, of which determining update strategy, obtaining change information ( data prepa-
ration phase) , change data collection, current data generation, current data storage. Combined with re-
mote sensing technology, geographic information system technology, and satellite positioning technology ,
this study comprehensively analyzed the application of 3s technology in the forest land change, hoping to
link up 3 s technology with the forest land change work in the best way.
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Basic Surveying and Mapping Results of DLG Data into Database
based on ArcGIS

YANG Xiaomei, ZHU Guangxing
( Guizhou Provincial First Institute of Surveying and Mapping, Guiyang 550025, China)

Abstract: In order to solve the problem of DWG format data in spatial geographic information database,
this paper used ArcGIS Spatial ETL Tool to implement DWG to SHP data format conversion, as well as
storage the DWG data into database according to the national technical specifications and the tender docu-
ment. This study converted the terrain data to spatial geographic information, extended the DLG data in
the field of digital city, etc. Furthermore, the paper elaborated the techniques of database structural de-
sign, database pretreatment, data format transition, storage, quality control, data fusion etc.

Key words: DLG data; ArcGIS; Spatial ETL Tool ; data format transition; data into database; data fusion
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Research Status and Prospect of the Crooked and Twisted
Characteristics of P. yunnanensis Stem

CAl Nianhui'*, XU Yulan', LI Gengian*, DENG Lili', LI Wei’, WANG Dawei'

(1. Key Laboratory of Forest Tree Genetic Improvement & Propagation in Universities of Yunnan Province, Southwest
Forestry University, Kunming 650224, China; 2. Key laboratory of Forest Resources Conservation and Use in the Southwest
Mountains of China, Ministry of Education, Southwest Forestry University, Kunming 650224, China; 3. Yunnan Jicheng
Landscape Technology Co. , Lid. Mile, Yunnan 652300, China)

Abstract: Pinus yunnanensis Franch. is a subtropical pine endemic to Southwest China with characteris-
tics of light=loving, drought—resistant, poor—site tolerant, great adaptability and extensive values of tim-
ber, etc. It plays a crucial role in regional economic development and ecological restoration. At present
the crooked and twisted individuals were appeared in P. yunnanensis forest, and the excellent resources
are reducing. The research progresses reviewed the status of crooked and twisted stem of P. yunnanensis
in aspects of crooked and twisted behavior, occurrence rule, effects on tree growth and caused factors
etc. Therefore, the paper conducted fundamental research, and carried out prospects on utilization of
crooked and twisted tree on the base of forest culture and management.

Key words: Pinus yunnanensis Franch. ; stem crook and twist characteristics; wooden grain; genetic

improvement ; forest culture and management

ZFIFA ( Pinus yunnanensis Franch. ) HA 55 JTAERE R MEBRTEA KA KB LA AR SR
i SR T X RN ™ G N PSR KM & TE AR BN B AR K 10 B9 A R b o ] 7™ B A1) 3

s HHA:2016-11-14.
E£WmH . FEALRRHELTH (31360189).
TEB R SE4EHE (1975-) 58 7TV A FEiZ it Bl . BB R AR B IF5T . Email : cainianhui@ sohu. com



.20 - w8 2 # %

E4E

B REAE R SR 40 A DX 3 P9 s T 7 1 3 R Sl
WRRNA K £ ER S MR B
LAz e e B R e I rp O B A ol A A TR S
96° ~ 108°, 4k £ 23° ~ 30°7" | /K V- A% 74 M S ik
1000 km LX_b RAEREES L 900 km ZE - Kz
P A SR S FE S IR T AR A X i R AR
TR SE A A 5 WR SRRV, ZMRd =/
BB Sy KT R Y 19.63% AR AR E B
14.28%" 7, FEHA S AT X IR KV I I T
Wy, L s BN A 3 2 1 4 UL WA S p o
PR X 3k, Hod = A S Al 5 B R (P, yunnanen-
sis var. tenuifolia ) TEAL G PRI DI BT o 19 LL 451 53
B 50. 191 93. 8%, 7 Chen 55 % 2 R 4 %l
I3 5 AL Ecoregion 11,3 AN AE S XA A
BT, L Ecoregion M43 A%, ~RATEST
Af DX SOl A 7 v 5 A A A A 2 T A
WHRAZRRENEM, BRI REIER
R SOREZ M C R RS e BRI S
O3 GBRAEUUR TEAREOR 5 B B IR S 5 TR A
TR, TR 5 T MO A 2 8 2 WA U A 1
RZAR O

REIA T ATIE T, AR AR A A A A
R W53 BB 22 AR A N7 1 A 85 T i b /N
T3 T AN TR B 6 TR, R 18] 5 Az S A RS
O E) BCE Z A AR ST B SRR T AR 2SNl
TEWN (P. yunnanensis var. pygmaea ) | HiFHR/NFh 41 i
ZFRS (P, yunnanensis var. tenuifolia ) (3171 75 H A
SRS (Ll = ma s ) 200 B ARG A R BRI
BEUEIR L | SBT3 35 4 48 45 T, PR a3 3B ) R
Hfi 2, = B A AR o P AR 25 i A i S R A
PRIy el , R IR G, mm s 7
R AR R BE iR, B T AR B9 BE
Ty PR AN R PR R A O B ) 38 O £ fil 3
FIRACBEAIIR o Gn SR BB AR o 1) 7 Ml R A 85 22
PayEap VNIVS S TP U BT N G R E ST L D i OE R /N Y
SEVE  BORE AL 2 T8 AR B T TBAS R AR
T 3 2 A 8% i SO0 S5 AR A
A TR v R RN b= I W N S8 N
FHRC R BAED 2 B A A 5 SCH ) F 58
Rt R ECTE 7= B R NS S
o LA, e A AR AR T SR e )
Y R SO AL R B B AR,
P SCHRGERHRIE , N 1972 AR TR TR 38 S
oIl (7 )R B R R I B I A A

e ENE R N €L E LR UNR (Sl NER I N e e
) — A 20 A A A B AR A
FHRT S ORSCERR T A AN ZE T A M R
(LR AR FRECHHH A ) BT, 76 BE LR b 52 A G
AIBIFTE RS 5, B AE D 2o 7 F =25 9 38 4% ol B B85
B

1 ZEHRETEH B EFRAR

1.1 ZERETETH A MERHRIR

2 FAASMOR 25T 288 A 1T 2 il R i 55
SR HAR AT o Ay A LR | HL AR HL L
F00 S S TR T B A R BB =
P BT VA5 T AR 4 3 10 47 Mt i) 24 4% 25 SRk
B, B AR S 9 23 AR AN R A1 | 25 b 7 i) 25 4
R T AR — B, (HR M 2 5 A
FRIEAAAE 22 5, fiL 3T SSR 20 Thric FBeka il
FEH | BRI AR 18] I BH 38 19 382 45 43 Ak S FRHL
WAME R RS I —F AR SRR B
1.2 ZEMRETEH ARHFENZENE

ST A B AS RS TR ) = e A AR B LT
MRRAFAE I B0 25 5%, KRR T HEFE N 81% ~
84.4% , T HEUHE N 38. 7% ~62. 2% ; K AL 05 1 K
SRETF T AR, B TR 37. 4%, BT H 0%
9 18.0% ;s N TAHRE THEFE R 11. 1%, BT HECR
3. 7% M\ 20 20 40 AR F] 60 4R 20 4E
|, NTARRZ MRt 9. 5% FTH5) 82. 5% | S5
ZEAMN TARBARS T B B TR, S E T
il L S o A M PR B ST M AR AR R A A 2%
PIXFR, WEAEC BTN, A S 5 IR
A IR RIAEAE 22 5 ARSIt bR o
RV ARSI EAR U A S5 55T
RIRBRS B B BCR BEAE e 3 K i et 4 2 L%
(5 10 KT, LG IR 1) ik A5 B B
ARSI, 25 b A S SO 1 7 1)
T AR A AR — 30T MROA Bl 428 Ak 14 K J S L
Pt £ B B LA 39 4 ol AR /N, bk el B BT 4%
9 [ (4 A SR SRR £ PR AE AN
1.3 ZEMREFTEH HAEERNERKEKRTH

=l

THARS EAME, E R EFE—ENER,
KSR HRBE T LR S IE WA, W R K
W7 AR B ELT IEE AR AN HAER
FIEH A L AR BB T B350 Kb 5o



%65

BERE. ZMNETTH AMSENTRIKERE <21 -

JEE AR A 11 g A A SR A L S R SR DG B
SR AR DO BETE IR, R RS R IR RS A SO
Fe SMorm A AR IR e AR ]
ARSI . Pl e U, AN [ 27 3 X 5 g A R
FAor s A 5 5 A K 22 ) AR S R AR A TR Y
WLRL

XEFET VBT RM AT i, o RaE
A Bl SRR (5% 1)) R X R
AR o) 45 ISR BE B2 0 B PO as JAs i
shr PR R R R AR, PR SR R TR AR R
B 12 BT R TSR R, ARBE A
23 HAE S N A RE B e Ty 22 e i
1.4 ZEHETE i AR R R

RIS = R R 2525 i FHL PR A R A7
KA T (B AR, By A LR A
SRB  BE R R LG 1) R L FUR TR R BEAS TR T
WTE—TE BB T S A s AR AR T H e AR i S
DI BN A A S HLA (4 T 1808 DR 2 22 7
(), ASERIE AR, RIS U SR L B
ARIE R R 3 id 22 e 7= A WP 25 0 2N (H
WG AHE A st Ae 4] 5 AUbk
I BIEFIR, B PE TR i 5T, SRR
() 5 R AL 22204050 gk i gt 0 5 e T
LS AU o — X 4543 5 DR 42 ) 18— % A o
e, A0k B, BN iRy, =
FIAR LT FHECRE 32 A2 — X S FE 4], S
PR SR — e REE bR A 0 S L

2 ZEMETEH HAEERNARRE

2.1 fSEXTEFH M AR BT 5T

FUR, A ¢ 25w P 25 125 il Lt 4 4 7 X
(] R3] AN]SR N B D A TR AR R 0 25 55
TEABRRAE R R vt 2 e A Al (ELX R AR A R A
RA A AT, 5 DR X R AR AR A PN A PR R R
B P, e X 25 2 AR A A AR R
R DL Sas A Rt A5 Bl e Oy T A o, — AT
EE R DN i 1 Dt SN o N7 o S 1B
Y R AR AR B AE AR R B - o
SE TRARRERIEORT > . KL, 0 T 2 R AR S 7] 2%
THRE AL RTRR AT sl 1 AT AR RS LS
DAY =5 T 2 R A A2 A MU, S0 il fiEse
Maf AR 28, AT A 2 e s 8 B8 5 22 e I AR i
Fo T AN LS 4 B R AR i, A
T PR 30 26 % B T RE A, e A A R A R

S e, a] DA R — i 0N T4 Bh 2Ry, X kA
SR TR A B 5T, HE— 25 43 A7 38t 1 4 il
IR/, 3B SR AR A A, i m] DL — 252k I JE 1
AT, TR IO B S A T B R
AT A B 42 T 2R Ge PPN 4R (IR A4kl Rl 5 T
HEW2E 0 R K R 2= B A 09 43l B 7 D R
Fe, U KO A JE R B 5 A N LS =
FAFATE N BT A ) st 4% 2l R B ARl K st 15 8
IR, AT A5G JHEAS T s B Rtk SO A fF B
280 2 F AN I O T 0 S BEFE R, Sk 2= e A 1Y
L R B FL Al
2.2 EEEWREE, RO RRIAR

0 BB 98 22 B, BRI SR A0 BE 45 3 Bt 1
M LSRR, B BB S BLARSS , ASR T B 2l
M E T HECR T2 5 R SR
HERFEE R T, F P2 R A ERIUER S 1
(/NS SN /NS R U U 1 D Sl i o
P R SRR R R B O R A AR AE R
TR R, S AEOL R AR R A AR, T AESE
A ) MR oy B B0 H A 8 R R 4 B ARy
T 1 ST b 2% 1 e B R AT 3 AR, 4 AR
R E B H AR, 2 TR IE A1 sl x) 2k
ARFREE 00 B I (U AR AR I A AR 55 ) a3t 1L
A

PO/ A TN U VA SN N e ol 3 9 v
WFSE S5 KB, 5 B /INIAR ST T IE T i de 25, % B AH X
BRI AT B 7 T %% BE /N AR 43 3 > ) 2 AT
AR TR SR TR H L, B =
FAPAAS [R) 3 PR B A AIE 9T, 2 48 MR 4098 B X T T A
ARMPEB AR, b = B 228 i e A B
JE PR AL
2.3 R zERETERAHHTESFIHA

AW FE R B HHFE AR (AR /NI B R, —
JRFH IS AR A R SOIAE 6% LAY INE, % b4 5 0 K50,
AT B L AR 5 B A SRR A O R, B
X AN ) HLEE TR B (R AR B4 T SR T R G A 5T, T AR
(] 22 2 B AR P 6 T AR, AR n 7 4 b ) P 3
AARBEGEIR XTI 38 B BE AR A S0 e S5 R
MR AR BEAS X B g MR e Az, vl E—
AINERAEST , T L AR BRI 2 A R, 5
IRl ARG A 2 i S R B R R R R £
U] 7550 F BRAT 114 9 Yt 2 e 5 gk e g I

S 3k
(1] hEBApe s Y S 2 i s . PRS2 7



e 22 .

2 ST |

E4E

[10]

[11]

[12]

[13]

[14]

[16]

) [M]. bt AE R, 1978:255-259.

T ERE G R AR R . AR RS .
FhFREPII M. U5 B R, 1986 : 54-57.

SIRM, 2% . mEi[M]. BY s B AL,
2004.1-66,332-337.

PR, EARE PhVERI, A5 . = rE R I R o A 5 S G
R[], MRl RERFFE,2012,25(2) :163-168.

RE, A, PRGNS 45 . BET Kira F6 6510 = B AL S
fosE BT[], Aol BH2= 05, 2012, 25 (5) : 576
-581.

OE IR, RS IRKE 55 . = FMARTE = B 43 A i
T[], mHREER (A AR ,2013,35(6) : 843
-848.

=7 QN 0 N85 RS A 2 VA N o S S T
[J]. AR A4, 2014,29(8) :1411-1419.

ZHANG L, XU WH, OUYANG ZY, et al. Determination
of priority nature conservation areas and human disturb-
ances in the Yangtze River Basin, China[J]. Journal for
Nature Conservation,2014,22.326-336.

CHEN F, FAN ZF, NIU SK, et al. The influence of pre-
cipitation and consecutive dry days on burned areas in

Yunnan Province, Southwestern China[J]. Advances in

Meteorology ,2014,10(10) :93-97.
BKAE  SRAENE  RAT . = R B B ATk R K
AR L)]. BRPEALFHE,2008(1) :11-14.
WSS 75 A TE % . ZEMEIESR[ ). P
R BE A4, 2006,26(2) :138-142.
XIAO XY, HABERLE SG, SHEN ], et al. Latest Pleis-
tocene and Holocene vegetation and climate history in-
ferred from an alpine lacustrine record, northwestern Yun-
nan Province, southwestern China[J]. Quaternary Sci-
ence Reviews,2014,86(2) :35-48.
WU JX, WANG YX, CHEN QB, et al. Soil improvement
of Pinus yunnanensis forest at different age in Central
Yunnan Plateau [ J] . Advanced Materials Research,
2014 :864-867,2565-2568.
LIN YM, CUI P, GE YG, et al. The succession charac-
teristics of soil erosion during different vegetation succes-
sion stages in dry—hot river valley of Jinsha River, upper
reaches of Yangtze River[ J]. Ecological Engineering,
2014,62(1) :13-26.
WANG BS, MAO JF, ZHAO W, et al. Impact of Geog-
raphy and Climate on the Genetic Differentiation of the
Subtropical Pine Pinus yunnanensis [ J]. PLoS ONE,
2013,8(6) :e67345.
XU YL, ZHANG RL, TIAN B, et al. Development of no-
vel microsatellite markers for Pinus yunnanensis and their

cross amplification in congeneric species|J]. Conserva-

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[27]

[35]

[36]

[37]

tion Genetics Resources,2013,5(4) :1113-1114.
WA . MR EER G 5[ T]. BRR¥E¥
W (CARBIFRR) ,1993,15(1) :50-63.

T B, T, ZDUF . ZraEr i LR IE A 220 5T
[J]. PaRAMR2EBE2AHR,2003,23(4) . 4-7.

T B, T, ZDUF . ek iy e i = i 52
[J]. PR AR ,2004,24(1) :1-5.
MER . BRI =R ER )],
AR, 1980(1) :29-31.

R DR R M . BCES . DU R
it ,1982:58-67.

AT BRI . o RS TR R B G 1 3 AL Ak
YIRGR TRE[J]. ZRIRAE2EHE, 1984 (1)  114-127.
WAl 2 IRIESE, 5 . B R & A4l
WM [T]. = K¥E¥M(HRB¥MR), 1984
(1):67-81.

P RTFEMBIRNE TRET]. s/ KR¥
(B ARBLERR) ,1984(1) (1-5.

BRAEWE AT, FEOC R . gl ARIT A SRk Ay
PRIT[J]. POAbARFBe4 ,2006,21(4) :85-88.
BRAEWE ZARAT, RAG AR, 55 . P RIRAMK X AW B
KA B S SMFE )], FEALA Y 2241, 2006, 26
(10) :2119-2124.

BAENE  ZRARAT, RITAR, 55 . M AN T AR S KRR
BRSS9 [ 0], FaAbAREBE 24417, 2007, 22
(2):1-4.

FAEM, BARE  BRATHE 45 . SR A SR IE SR AR
PIBGERCRT]. BEPTMOL RN ,2007(2) :14-17.
BHLTT . B A B8 b B AR A3 i (A
E[]]. =Ml FEAERR,1983(1) 26-27.

PRsra, B LA .z RS R THHL5% 00 180 18 S HL 5 1k 3%
LI, Mol B, 1962(2) 1131-140.

BRI . MR AT MEYIEELI]. SFEAK
W, 1983(4) :22.
ZEAMET, A M/ . SR TIRA
HRERS[T]. Ml RHGEIR,1977(3) 32-41.
FARAS . PR RERAEEOR[T]. MRl R 1980
(4):1-3.

B, RSN BT A R R TR
WIEMEE[T]. mFRF¥M(ARBFI) , 1984
(1):91-98.

&R . = pEAR T EE R T ELC]//. TN
21 TR i T AR 35 4% 5 Fh— i [ bR 23 bR 38 1%
B AR DU A 23 4R, 1997.

TEEA ERFE, T 5K . T IX = A A B 8B HL
HRyirsR[J]. FEEMOl B, 1987(3) :1-6,35.
IR ZE, A . P = B R ARE R AR 1 07 12
KHRUE[T]. FamaAREBE=4, 1988,8(1) : 1-10.

EayaR 4



%65

BERE. ZMNETTH AMSENTRIKERE +23 -

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

JAIE kIR (B ZE . W R B RS AR R ARG
VB WL FIRRE—OE R AR BE (], PO R AR B 2
#,1990,10(2) : 133-140.

T By, T, B0 . AR T s/ L HIT g
MARZETRIESSEMEREL ], PUARMOL AL, 2009,
38(1):23-27.

BOR, LB . s ET ST AMEEH LR
1], IR RHE ,2009,39(5) :51-54.

WE2E . MR ARBREGARI[D]. b5,
JemTpoll k2=, 2015.

FAM, TR, 22T =AU A} ] A A4 4
B[], mr R BARERR) ,1986(4)
410-416.

Eok i FRIE . 2 B AR AR B M 5 AR R MR A SC BT
FELI]. FERAOl ALY ,2002(1) :68-70.

B A RETT . RSN A A Y B ) 2R v R
SBR[ 1], Mol Bl 1983,19(4) :382-390.
JEIBARE | XTRARE G A W 2K R IR T [T ], Ak
W RHE TR, 1974(2) 1 19-22.

Mo, iR E . T 2 B KR R AR R TR
WEL)]. PEEsAl Rl 1997(1) 19-21.

Mok, % AR, RS, & . oM RRIR MG AR
FRIRARF TR E[T]. Mol BF4%,1998,34(5)
38-44.

W AR RO RS, A L TS = AR R B 2
FMEF [ T]. PERAOLRE,1999(3) . 1-5.
R O N D1 & A = RER Y 77PN IF VA Nz Vi)
BRI T ]. PEESAROlL AN 1998( 1) :23-26.

[50]

[51]

[52]

[53]

[54]

[55]

[56]

[57]

[58]

Jal sRIEE R 2 . BB RARE RARG 344
WEEEWEIELT]. VERIMR B4, 1994(4) 1215-221.
GRUBB PJ. The maintenance of species—richness in plant
communities; the importance of the regeneration niche
[J]. Biological Reviews, 1977,52:107-145.

il w5k . R AR BCEER B AR A 5 A A2 1 g [ ]
- PR AROLRL,1994(2) 217

BU H, CHEN X, XU X, et al. Seed mass and germina-
tion in an alpine meadow on the eastern Tsinghai—Tibet
plateau[ J]. Plant Ecology,2007,191;127-149.
WEGRZYN JL, LIECHTY JD, STEVENS KA, et al. U-
nique Features of the Loblolly Pine ( Pinus taeda L. )
Megagenome Revealed Through Sequence Annotation[ J].
Genetics,2014,196(3) :891-909.

ZIMIN A, STEVENS KA, CREPEAU MW, et al. Se-
quencing and assembly of the 22—gh loblolly pine genome
[J]. Genetics,2014,196(3) :875-890.

NEALE DB, WEGRZYN JL, STEVENS KA, et al. De-
coding the massive genome of loblolly pine using haploid
DNA and novel assembly strategies[ J]. Genome Biology,
2014,15(3) :315-330.

L3 23 N S 2L DA S AN B 7 v 2 ) SO R S
TR I ], ZRAERll R 2424 ,2010,38(6) :4-8.
TR RO, PV . MRS X S R AL T A5
Wa[)]. SRERHE,2014(2) :109-110.

P B, R, B8, 55 . 7K i it v B2 5 ko3 A
KRR [T]. MllRHE,2009,34(5) :17-20.



F4E FoH ol @ E M K Vol.41 No. 6
2016 £12 A Forest Inventory and Planning Dec. 2016

doi:10. 3969/j. issn. 1671- 3168. 2016. 06. 005

HRMRERRGE KU EZR N RERIR

FWAR,FHR R K R, e A m
(L FEMRB AT ARLEZRFR P, E B 5326005
2 EREARKRMESRAEZZ WM R, F EH 532600)

WE. 22X TERNAARRES RAERILTH DG LR AR, LT pH /4 SO, NO,” . K*,
Na® . Ca™ Mg™ 6 #r & -F E AWK E AEY B LIEE 3 N ERGTAAFIER v mALE, 45
ARG TP sk IR RAE RGBT R, A ERERGER LRT S R -Fa948T,
5% o A7 5L 3 R BRAX 9] AR A Bk B A0 AR KR AT I, EALARAR S R G RAC F OB B SRR Y
EH,

KW AR F R RAARES RS ; A BT pH 1E; BR&Z 0T Ak ) s ka2

FE 2S5 .5718.556  SCHKFRIZED: A XEHS :1671-3168(2016) 06-0024-06
Review on the Effects of Forest Ecosystem on Water Chemistry
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(1. Experimental Center of Tropical Forestry, Chinese Academy of Forestry, Pingxiang, Guangxi 532600, China;
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Abstract: This paper reviewed the main research about the effects of forest ecosystem on water chemis-
try, and overviewed the characteristics and response mechanism of pH value and six kind of ions
(S0,”. . NO.,”, K", Na", Ca’™. ., Mg®™.) in forest canopy layer, litter layer and soil layer. It also
pointed out that the research on the mechanism of action should continue to be deeply studied in the fu-
ture work. In particular, it is necessary to study the multi factors on the system level, and to strengthen
the research on how to deal with environmental acidification and the recovery measures of the acidification
problem. This paper also suggested do more research on results application of forest ecosystem water
chemical reaction.

Key words: water chemical reaction; forest ecosystem; base ions; pH value; acid buffer ability; leac-

hing effect

ARMAE S R GUR AR RE AR S RGP W RIRR B R ARG R R A5 e
A A AR ET A Sl P Rk RSk L MR AR KR BRI, AR S on R A
MK S H R M IR R A RARKEE Bk T E KR, T LAE LR, SC T AR MO
A2 T S A SR 23 #Aﬂaﬁa*ﬂii,u\%é'L,?ﬁééﬂifEE v BEKR IR ES TR Wl R BO A, S AR AR

i HHE.2016-11-16.

ﬁlﬁa MOl BHEQUFF- G 124 AT H TP A R A TS R G0 508 AR 8 3 38 174 B ™ (2016 -LYPT-DW—079) 5 ot [ 4k
P B R RS B R AR S2 50 0 FAEEE ST H 7 (RL2015-04).
1@%‘%%?:%@%( 1988-) , 2z, Wit . EBHFSEI7 ) : FRAKSC JK AR . Email ; 757467053@ qq. com



%65

EMEHE . AMRETRE KU FRNHAREIR - 25

ARAZSFRGE b i P AT A% R 55 O T A 1 oK i A
G, R R A 25 R GE A [A)JZ= U 7K AL 2 R0 LA
FAE L, OB ZRMOK SCIFFE I, BH2E K
M AW MR F, UG 7 9 09 nR, it 57
B AR S SRR T ARMOK AR 2R RN
B EZELLARMZ R Ry B E DL T i ELAA A K Ak
TCRTEARMAE S R G SRR AR AL, A
CHEIR T pH A SO, \NO,” K" Na" Ca™ Mg™ 6
FPIRIP B TAEARMMOEZE Aiva P2 F L3R 3 4
JRRIVEALRRAE, g 5800 1 B AT AR AR S R
GE /KA F IO AT 58 R B AL Bt B AL BT

1 FRRAKUFE IR

FKE A 20 2 60 AR CE MK AL
SRR ISR R T AR A S R G K Ak T
AT R g R A7 I BE, (H R EAN R TR
SEKIERMAERRE TN F 5 (N p.K.S . Ca Mg
) M A b T R 0 VR R R R ST T A
e W B AW R A T E 2R 3
BUEET 12 A BRI KRR, I8 T 3R e R 153
B, AN N RIS AAUAT Bl R 2F A 325 PR,
I HL AT DA KA 53 L i, 29\ 80 44K
A, BEE R IRTE 2 A2 - 5 4T ZRMOK A2
RO AR FE ) W e 2 TR A S AR G A e R
WFSE T RAREAR AR TR0 R AR T
MRS TCR AR, IF B3R T 24T AR5 7K B F
FENLATER A B BERFSE v, B A
ERBHRMAE R RGN R — AR, SO A (K
SRR i (R ) s T B e mOE
JUZHITHEFT, FeB B HOR AR 22 R AT, e rp DA
ZRTE R IR AY . FER T RE I, KR
1AEEE 2 JUAS H B ), R 30 0y 82800 I 45 20
AR BRMKAL 22 RN 98 LR ZRPROK ST vh
ARSI LU TR R RIS BV 308 | P EUAR
2 HTHRER L AE AR AR FE e o Y 15, X 7K A2 T
RIEARMA B RGE T TR RIE LK S S22 T
K d O, 2= TR B K 5 R S R G0
HARE RS T (B 7K — 2838 ' (A T A2 00 ) — Hh
AWM E K — b — & — B O ) , &
FRMOKA AR AT T RGBT, BUIK B B K b 2
TCRTEARMRAE R RGN ER 1Y 58 B AR A1 0 S HAE H
BLEL™T . ITE B, i RO a7 5 0 3 BT R AT
5] Pb Cd,Cr Mn Fe 2 H 4R 5 1, Wb K

MRAPRRET, th SR AN B
B /A B VAR NG B U 7 X 1k S AR
PEART T B AR AR AR A I AR AR
IRUSRFEAR SR T o A8 8 bk CR AR TR K
Be NN TR 25 EBBED EX ARMOK
SFAROST R RE ML, LK R I8 T A P 5 IR A 3 2R
MR O AP AT TR RS T 2 T T e
=M

2 FRMRIKULZERRY

2.1 pH{E

Mk 2 R 2 )5, pH (E— 2228 /0, 38 Ak
AN B pH Y{E A 6. 12, 1 28 % K /9 pH H2{H R
5.79, BRVEWS A 9k 76T A% = 1L, Xl gt S
GET A 2l 2 Pl AR (01 Kk 2 x AL DY
RS> DU LU ) (8 7K A 2F R0, e AR P T 17
pH B 2 IC TR, 43 3> T 1,28 (1. 26 4
By, SR ER T E SR ZE et SR g
SEL—B, BRI, 5K R S5 70 22 08 (R AFF T 45 R A 3%
HH , B K o R SR MR T 19 I8k 0 I 1 B sk /), pHL {EL
H1 6.65 HRHN T 7.23, A6 Ik PEAR A
KUY SRS IR SRR, X F5 A | sk fl R A
WIBSE T Sl 3 Bh ZRARS B A K AL SRR AT, 2 30
T [ MR R TR SR | 283 TR Y pH (B3 &, 75
I AR ARG, AT L, AS R MR o3 5 )2 5 258 358
K pH {EAY IR R JE AR A, pH (& B K k=44
JOT 5 BATEE I B %) T DT R A I A 2 h 3 - LA
R 53 W6 0 HLER | TG ML R 35 21 SF- )7 1) — A~ 25
T I, KA ERYE U R i A
WLRR 5 JCHLIR 8 1 B 7K ki VR H i A B 2838 7K &
B pH (HFEAK; 55— 5 1, FEMR R L B o, AR 4140
AW ER L BH B 7 (Ca®™ Mg™ (K™ \Na" %), 5
B 1Y FRAR B 7 S A S8 e b RIS il A5 K
W H S B AT BT RN Y pH E BT,
MR ZZ B BE 1 5 G R EIR I MO 4 A
HREERY R0 35 B[R K LR pH A 554G %5 25 DA
St

& W) 25 pH A W 4E B FA3 A7 78 5K 4
W, LB R TE ) A LIS AR 23 A 1Y) 3
FE R KR A AL A SO,  NO, ™ S5 R 1t
T, pH (HEFEME, A M E R B RRE, Ha¥%E
WA RS V&) B BB 2405 B SR B T i 56
V20 RS PR B 400 5, DA R A it 3k A v 7 A 1 R
Eh LB R ML A ] A AL P A K pH (A, R



.26 - w8 2 # %

E4E

P70 R L 5 R RO o BEY S AR A3 (TEAK
i — B AR — T TR SR — T i [ TR S AR — 6 4
I AR ) 18 7K B IO ) A 5 4t SR 2 B A RS A i
K pH A R B, B AR R T X B AF 5
INRB , 2F K G MV ) Ik e JS | pH (B AT B T
1.08~1.88 4> pH BAA ; 22 JA A5 7 15 [ — R R X Y
S EIIESE B 2 Al v 12 A a5 7K iz 7K
() pH {EHGEE R, X sbgh 22 7 2 S5 HVE Y4
B A R A BT A ORI S I R A O, N, 7E
HOE R R AL VR A 2 I e IR A R Al
V&) 3 SRR TICH PAT AILRR 23 38 328 K T o3 TR oRE T
ERILE T pH HELS TR,

W2 )5, pH (AR FFEL T, + 52
YRR, TR B R RS Tk
T Hb BRI 7K BT 25 [ AR AR K AR 220 382 )
pH [HETF 2 7.45 B JZ2(20~50 cm) H3EH A JZ(0
~20 cm) HIHERTHIRE K 0.54, XEH T H 5%
AWk A AT HLY W B G BH B R AR T AR
NN T HY A& i, R A )2 IR,
5+ 3 SR BHE 7 & A ) 22 40 s N i ik 22 | o
FHEF R B, P28 AN, R
FEKA& pH (B SCHE 2R, SRMTFERR I X, 52 IR M
TIER R, R 8B E KK pH AR T, A
FTREAR B4 T RSB K e E AR, R
PMAERRGE T RG— 2R A E R
WAEY) T IEZ W S TE A HLAR, HS i K pH (E
1) PR —F B 22 A 7 ) J2 T A 2 i - S A B 1Y)
pH A T3 CEC #h3 B 7 & & n 58tk A A
BB i IR KRS 1 ATERARZE W | 1 48 2
) R REA SRR Ak, RS S5 R R
TEAEAFREKAE LI T BB ER g AL
(A B) 5 R s 1 | IR S e A N TRl s 7K
FEA V8 P 2 53 A ) R R R B8 - LA ML 31
BRI T LIERIRR S ol S BT AR AEIAC £
SRR 2% e 1 BOMORE 2 R V& 1 J2 B0
2.2 SO, \NO,~

I E KA T BB E 7 £ L S0,” (NO,~
JE, AR ST SO, N0, By K fk 2234
IR 250, 3 S0, N0, [Rl & TR 1 B &5 7,
TE 6] — MR PR 5 2 FR A A 2 AL K Ak 2 ) 1o
fiE, JEYezE Y SR T M A = AR R FR MO e
JZ IR R, R B R W R R S I bR
SO,” \NO,™ B F 343 3 H bk 007, BRIV eE I i
TR HE SO, \NO, ™ B, H R AR IR I fig

TR, FE LR A — R R ARMGE 2 (RN ) X
S0,” \NO,™ B Bk is LRI, R I /N i Mk 3
AEWE B R PR 65 ) AR A R A PR 2 B T 448 K Ak
MXF S0,% \NO, "I, 3 /b SO,* \NO, kiR, FEIR
T 7 B A 0 0 L X ke P AR SRR R AR
R UL I AE R, BT I TR 3 M ObR RS T2 0 et B
SO,* \NO,™ I MW/ FH e, SO, > Al NO, ™ 19 4K A
Al 3k 22.93% F1 83.89% , A A ML i T 13 TR
b, XS R R R A X EE DA% 2 L) A
LA X I, B RN 38 o R S MR GE, S0,
NO, ¥R m iR B SR (1) 2. 98 151 3. 59 4%, F2 P ik
R WR R RN, RN 28 0 MR 2 TR, AR R Y
SO,* \NO, ™ F sk B s T i, ik 2232 KABEIK
S A M R R RR i PR RT SR T BRI AL L K
LW RS B VI 18 o A 5 A N = g e LS i K S ]
S, 2 BRORE Y 8 BE 0N 5 R RN 25 A VR Y
£ E

LR Z M5, & P2 *T S0, (NO,” F %
BB, PG 8 B K R S0,> \NO, Ji
BRI, 43 T T 103 mg/L 2. 37 mg/
L, PIEVE AL AR L, RO 4 58T 41 21 K30
FRMTCHLA  TCHUBR Zead A= 953 it I K R,
PR KRR A e e 2 A B K, DT (A 328 7K
1 S0, NO, ¥, I, ERMRAES RS
IKAEER I RR A A 5 )2 LA K R BRSO, \NO, ™
(77 2UAE 2R S8 N FE IR K AR 2A 300

Wi /K Zeadt +HEZ W 085 P B i i
o, LR A LT S WG AR 2 it R
NO,” FYRERL, T30 NO, 84, LAAE A BFFE o 3
BEh g NO, B AR K 10 52 £ Jris
E NGB T AR RS, IR
RS MEY I C/N A K, C/N Hl
5, U0 P 2R, 24 e R G NH, R H A A A
TR TR 2 R A AR AR T, A A/ ] X
Bt - 498 pHL AR A 38 A i e B, b 2 AR
T SR VEAR S FEFR 1 RO e s A
DU T LU A A 5T 235 SR A R A 9 2 R R B 2 R R
H SO,%  TERR I X B H A S 15 YLl 7E i b bl 3
P HEEXT SO, M BB ALH 24 3 4
T - 1) SO,> B T HER AR 5 2) - 24 b4 4
Bt () F2 BN R 2 — A R S B T K A Y
SO,*;3) 5 -3 A Bt B o3 S AR BT IETE
2.3 K* Na* Ca* Mg™

K SR BB IIER , A ki oo K



%65

EMEHE . AMRETRE KU FRNHAREIR - 27 -

SRR BT AR LA R, KRt
Y] 2323 bk 2 X K LA i R A VA A
IE o XA 2 At o PRAE 2 1L RR TR X A BIF ST 26 I
IKFEZAE MR )2 I, K e 3 188 i Sk B K v e 3 1Y)
5.90~6. 02 fif, 5ok FEAR ) S W e 5 LLIRR W X114
WFFTah R —8, 2EAERR W X A Z2 04 v Ll Ay | 5Kk
FERIBEKEIMRERER, K S& LT
152. 9% ~194. 8% SN 3% , [ Kam 1k MRIes J2 Xt i
T IORE 2R IREE B BE | DL R X B s AR,
BB KN K i m T RN, BRI 2
BT 43 WA 300 0 IRV VR 3 O 4 21
K B RE R, ik 7 s iR R T, &
AR AR JET R BB K AR
Whigs , Wi VE B K I K A i RR S i, £ 225K
FNEAA . AEAHIL B 5T 2R B, 2838 /K I 24 T L
FIC AN, K 8 T & A it e, Ho K
PEEIEE R BRI S, TR
WIAR 2255 KM, A K ke 2 Al ik — EE 2211 K
LR KW, FELIEB B KN K &8 RIEE T,
WA TR R PR K& A R Rt 1
X FE ARG E S A RN KRR, 2
WA T LR K

Na F1 K JGER—FE, J8 T rliEiamoc®, L
TERYBFFE o, 2535 7K b Na™ 5 f (0 185 06k D) b Ssl A [)
TAFAE2E 5, AR IR DY i b X %8 18 7K Na* 1% &
BEAG  VRPIRE St DX 38 SR R AR R 08 BB 92
Na' it MGE 25, g B SRR, 5 X0 76 &
PREE 2 I A 5T 45 T — 35, i 28 Y e ) %=
WIS AR WA L AT 5T 245 SR R W BRI Na®
BRI KIENN 4% 2 (L ANZR IS5 T oy [ g
S, B IETE N LA VIR | 1L B R D 1 B AR
VT 3 7% Ok IR 2 KA 2% & Na #0059
T SRUCRE Y 7 2T 2 i o, 38T e, K
Na' B35 TAE Y (B 3R 2, 45 B K o i rp T 7K
XiF Na 5 B PE 1 A I 28 K FHE P04 Na £h 5 05 0
VEHT, & 28 B W Na™ We BERG N M1, 7632 7
VTR N B LXK, T B /D Na 3 19128 f R 5, R4
R AL R Na 4B 5 A B, 76 kv ad 72 th A 9
T T KA B Na® 3 bR T v Na® &5
TR, Na™ 2] B sl VA SR A0 B 1, % LAV A B
WRIE TS . AHSCAIIFIT RIS ok i w75
YIEM 25 Na® ik B H s i,

Ca BEREZZ MR AL X 58 YR R &
E W TYRFREAN RS R AN EEA E ECE

SRR, A BFSTHE L, Ca® e AR et 2% i g W R 2
IR R, Ca® Al H HAth 5 3 8 152 %)
WERRTE, ERAEK—RA T —H &K —g
X — R B, K Ca® & & SRy k3
SRHERN Y AR, Ca S RIFEBRMAES RGN Z
WIBAZETE | F B W RSN R I T 14% , 435 7K
FLZEB M N 80% , #A I A T 3 RO [ Ak
SRR EEIE K AiEK EIRE Ca*t S,
B K Ca®™ & 12,74 ~15.00 mg/L, ¥ i
Ca® & 5 28.38 ~35.67 mg/L, 43 Bl A& %8 385 7K 1)
1.39~2.56 % .3.85~6.08 1, Ca® 3= %3 I5 T fili
Mo b 2R IR KA WL, PRI R 2 K R T s AR
TR TARTED A 3R 1Y Ca, T3 Ca™ YR FFEE
B, SRR SRR I AR SR
NIFHG & AR R B R IR L, AR AR
PR AR AY Ca™ FRARME T RRHL X 215 2 e V%
YR 22 Th AR G ek, Ca™ & i Bl BRI AR
BN A0 A A B I A, IR R ) S 2 I M
b DX IR BRI — MR

Mg 2Pl LU AR 1 0 2% &0 7 4 i
SRR EZE S, S 5HEY LGS E, A
REYW M HEHRMAES RGP ALY Ca™
BRAML, BAA B 3, Mg R
Na™ 4537, XIF5 45" S R B, ok RS MK 5
FABRZES I H Mg™ i 43 514 0. 265 pg/ml (0. 448
pe/ml F10. 344 wg/ml, B RSFEK 5. 41.9. 14 F
7.02 5, 55 DY SR A5 e — 8, B
AR AR IT 35 LT A N TR P A 5 00 2 PR
HEA R AL & 2 R, Mg B ik i R BT ik
29.291, ZZEE W o Mg & E Y 5 £ A & ME
JZ0 EAE AL TR 2, X Mg ¥ 6 B TE il 9k v Rk
N, 3X AT 65 Mg™ & 40 i mp k2 28 0 32 2 40
B, TR R T Mg 7K Ak 2 5508 7R 45 H
FPE2Ese, e Tk A ) 5 35 H, Mg™ 76 £
BEZ ARSI S DA B X Mg 9 52 ) 2
A BRI T VTR AR AR R e
Ui Mg™ Ve BE R MR 3G, X 5 RS pH A | -
Heshty AR SEE R A, [ Ca® —FE Mg™ 7E
W TR b DX AR AR AR S R et S B AR AT KAk

FHE ),

3 iwtig

20 42 70 LS, NS JER A FE K fiy AR



.28 - w8 2 # %

E4E

oS, HY N A S AL B WK IIUiES | & T 3
BRRALINE , BRUTKE —J7 30 T HMAE S RS %
OYES T RIS  PIUNAERR TSR R |, R4 21 b i)
— e KRB AT R KRR, R
SEB THE IR A Ca A i 2 R R, B
TR RS, 55— 7, SRR A S R A AR
hH R R E e T2 AL AR B T
o YR R Z BN B H X TR E AR AR
HEERZEB R BT RNz —, Hil,
P SRR 25 R G /K Ak 2A 000 1 i o L ER A8 T
oI (BAR 23015 B TEHE BB B, B IR A &
T, k= M PRSI . A, T R AR K AL 2E 580
T 9T 22 Bl S8 A 25 5 o vl A e R i, H i B 24
HILERE PU 2204 MR IQUENS AR AL L RS 2 T
VU e A E R AR 2= Ll (BT L) BN s
U 7 KA TLAN LI X R SR G B X g
OB AT, AR A RS TR F 9 DX ol it 114 285
WER,

A Ja 1 T AR O 2 S R AR LRI HLER A IS ,
BE T B R SR L AT 2 R, TR
SR QAR I8 X6 B8 R A ) B2 L R A7 S R A )t ) R S
TG TE Y BRI A S 2R ML, 18 R h b
FEFRIIE T X 7K Ak 222500 A i 7, DA S - i 11 £
JET AN [ M e 28 TR 285 46 O R 2% o BE 77, B/ R
[ FRBR O AS 6] 57 H 25 F T iR B R k28, &
PRARMRA: 25 R G0 KA 2E RN B 58 AR 132 1, 7R
FESEER R, FE0 2 AR R A BT R R X R AL R BT Y
PEATVE, IR E R W AT T A S B E L L H T
T HERR A 3 BB B s S TR & T E
B TR, BRI 5T N TR WY RIEIR,
W52 R AR A — BET ] P O AF 5T

SE Wk

(1] 54 HARGKEC 1/ hEME SRR 50
BOATRE L 22 B2 AR . A E AR AROK SCE AR TS S
4R dbat . Mz AR, 1989.31-35.

[2] XUHHoe . P ERMA S RGKSCDIREMAEIM]. dbnt.
R EAROll AR 1996.

[3] MiSEHT, A0, DARE . [ NS RM S K B9 2R
[J]. A2 ,2000,19(3) :52-56.

(4] Thia 4, KB, MOERSE . ZRAMOK L 2 53 FE I 55 2R
[J]. 1SR HiA ,2009,22(1) :49-51,75.

[5] #f3C, Fdits, TR, 55 . DM AR LA 152
W[ J]. AASEEE,2004,13(1) ;112-115.

(6] XU, EEA . BMAESRGEXKTEMZRLI]. F/h

S SR |, 2008(32) :197-198.

(7] Ganbf, S pge) . S X N P05 R v R
[J]. 14290 ,1979, 16(1) :81-84.

[8] Wit , HRAE, SCHEHN, 55 . AKX NBMES RGN
FEor T[], RO R K AE iR (B ARRE D
1988(2) :115-122.

(9] TREEF], 20050 . RIS K HIERMER REARFZ KD
HIFRN[T]. A 2524R ,2007,27(5) :1838—1844.
[10] T4 . LEAZAMAN D BANAR R ZK B35 20 ki 7

[J]. AEE%H,1989,9(1) :15-20.

[11] 26, TR . DREMMOKSUSIE R ET Rt KT B
WoE[)]. HIEEME K R R R, 1996,2(3) 78
-82.

[12] s . WHREFAZAR BRI TARBIARPIFERT Mo
BRI T2 [T]. ML RHETFSE, 1992,5(2) 1158
-162.

[13] xPkE®e, HORM . EAMA: S R G kK 5 ) AR BF
SE[T]. MRlBk: ) 1995,31(3) :193-199.

[14] HRAE, R, 7 . 5 AL R 5
SRS VERI[T] . Wb RG2 Bi 24 i ( A AR B2
JR), 1999,17(1) :1-5.

[15] BG4 . BARME R XK E )], Mol R
2 ,2000, 36(4) :2-8.

[16] FEHUE, T . JRHAN A bR A 5 R X 33 43 W S5 1 9k
R[], MRS, 1992, 16(4) :379-383.

[17] BEEE, ZRG0 S04 E 55 . BRI R kAR AEZS
RGP LW ZEET SR ARG (1], Y ES
245, 2000,24(2) :248-251.

(18] BhWedE JHbelg . =R A RAEMRPZRBTR[)]. &
AR, 1989,9(4) :325-329.

[19] A, BEfE, T . BUARME S R XK R
W FAFSE )], AREAlL RN, 1999,26(2) :1-5.

[20] SRAER, FREGTE, BH R, 4% . 208 JCHb IR IX B A
BRGKEEMIIE[T]. K BARFRE R, 2000, 20

(6):18-22.

[21] &3hf, B, HiRT, % . A TRIATR M A R
XFRP PR MR [T, RS AIRER, 1996, 15
(5):12-15.

[22] B, kAl bk, 45 . P ik AR A S R
GoKBUAS FZRAR AR [ D] ZRAUMOl 22241, 2013,
41(3) :46-50.

(23] BfHe, BT IREL, 55 . 75 W A ) A 7k 5 T80 5%
MXFKBERE R [J]. K RO R, 2015, 29( 1),
220-225.

[24] BAIERE, TRMER], T EA . )58 5 ) 25 04 B8 A AR T
JERIAL T W) 2 KA AR R [T A A,
2015, 35(24) :8155-8164.

[25] Attt 3E, Femans . Mo FH/ BB AE AR I 7K SOK 5% 5



%65

BRSBTS RGN LR Gt $29 -

[28]

[29]

[30]

[37]

[38]

[39]

MNAFFELEAR[T]. Journal of Water Resources Research
2015, 4(3) :240-248.

ZRWE, A, RIF T . G R A A AE R AT I
KIS )] R, 2011, 32(1) :80-87.
B, Eam, TEA, % . mRG =10 3 Fra A bk sy
XTRRUCRERFE FHALER ], K R4 4, 2013, 27
(2).1-7.

XU, EER, TR, & . WS = (R RS R
20K [T]. BTl TR 2R,
2013, 21(2) :236-248.

JAE R , /NG e bl . TR X R PR JLA - S rh T R R
eI J]. AR, 1996, 16(3) :251-257.

=) SCHE RS . 23[R A8 AR RARER K UK B A 25
ROVE[)]. bk BEeE A, 2003, 23(2) :6-10,32.
BT RS, AR, 5 . K R KR R AR
KB [J]. W EDK R EFRFE,2004,2(2) - 80
-83.

JASGaR A8 SR, SRR, 55 . T R W RS ] AR AR
FERWME AT [T]. Mol BH2#0F5E, 2000, 13
(6) :598-607.

TRPEMR, PR R, Tk3R, 45 . R TR DX BV AT ) TR A AR
AU JZ IR RIEL ). ARl 2007, 43(7) :1-4.
BN R FLERE, RIE R, 5 . T T R 2t e it
MK ST RE R ILFE A B A RIRSE [ 1], A 2R,
2000,24(2) .157-161.

XA 75, kpsg R E R, 5 . IR R
BERARMAEBRA RN LTI [T ], AR,
2003, 14(8) :1223-1228.
R, e BT, A L WAL R AR RIS 2
RIRYZK BERLN [T]. R S AROL K254 ( B ARl
RR), 2015, 39(4) :75-80.

ZRSE, IV, B 5 P G 4t ] RO TR
SRR LR T ARLRRAE ()], AEERE2E, 2015, 36
(12) :4414-4419.

NG, OB, EE 55 AF . PRl AR O AN [ 2 IR
R UIREsh AB A [ )], HERF#,2014,35(12) ;
4475-44381.

I  T0SCA  XURANE . VU R DA AR AR ZAZ AR
KSCEER AR A= RRAE [ T] . MOl BL22, 2010, 46

[40]

[41]

[42]

[43]

[44]

[45]

[47]

[48]

[50]

[52]

(9):14-19.

EEW, ROV, 2R, E . RIS AR R AR 2
R K B FFE [ )], WivEaol B, 2013(5) .31
-34.

FIEFE, BT, GUNDERSEN P, % . bk HIEA %
Fedfe R /TR R [ J]. A3 224k, 2004, 24
(7) :1523-1531.

NELHE, SEMELL, a4k . DU B 7 4K ] Sk 2R A
BRI [ T]. A8 2%4,2010, 30(5) 1341
~1348.

MAHENDRAPPA M KBS . RN R 2K Ak 271 Joi
YR J]. PSR MOl RN, 1991(12) 128-31.
HKAS , mlde, Jrifei . 55 A2 AR Sk B I X 7%
YR E R [T]. 90 RO S B2 i ( B 2R B2
M) ,1999,17(1) :1-5.

B2 AHhE, TR . MR TE Y AR R AR K
2o Je HAZ A a3 [ 1], BB #2012,
(21)11:1800-1803.

Vira R EOG k2 4 . BRMIER T I ARMGE 2 £
FEETF(Ca™ ,Mg™ K" ) WRPELJ]. AT A A ) 2
% ,2004,12(5) :425-430.
RTAR, 2E80, L. BRI AR AR L AR AT
MAEBRGKACZERET]. K- ARS72E4, 2006, 20
(4):175-178.
X MER, 8, k. BRI A L L s AN AR
BRGEAKMFERHELT]. PEAESLL AR, 2007, 15
(3) :1-4.

WV, Tl TER, % . RS IIRIIESET
EFRRR MK ZERRE R ST [ 1], K PR R4,
2012, 26(5) :235-238.

PR, TURE, e, 45 . SN 48 W i e b X R4
MOKALZEFRIE[J] . AR A=), 2010, 30(20) ;5448
~5455.

FElEE A T E, T, % . %
KB KA ZEARAEL )], A2
2115-2122.
AHTLE . MR BRSO R 5 R R[], B
FHIERN 5 TARNA244 2013, 21(3) :391-402.

2% W TRl X R AR
2FZR i 2015,34(8) ;



F4E FoH ol @ E M K Vol.41 No. 6
2016 £12 A Forest Inventory and Planning Dec. 2016

doi:10. 3969/j. issn. 1671- 3168. 2016. 06. 006

M =mERRERE

FHE, IR, BERF, ANAE
(ZHA ML EENXEAE 2K, 28 KE 671000)

BT vt =i R TR0 MY, LA T F kA F 5 FH, XFERAT mvtxmegi
BHM RGN LEOX R BEHFE TR, AW FHEF REFHE MRERAE
FHA@MAAIL, ket = @pd i) AL A 0 P AREAT AT BB AR R I

K vt = A o T S AR AL DA M e AR AL AT R

HE S ZES.S791. 257 XHERFRIAAD - A NEHS.1671-3168(2016) 06-0030-05

Research Progress of Pinus yunnanensis var

LI Chunye, WANG Youbing, LIAO Congyu, ZHOU Shunfu

(Dali Branch, Yunnan Institute of Forest Inventory and Planning, Dali, Yunnan 671000, china)

Abstract: Pinus yunnanensis var is an important afforestation tree species with the characteristics such as
drought resistance, fast growth, and high yield. This paper reviewed the research progress of Pinus yun-
nanensis var from aspects on geographical distribution with, hydrothermal condition, morphologyical and
chemical characteristics, community, cultivation, volume growth rule, etc. The paper also analyzed ex-

isting problem of Pinus yunnanensis var planting, and put forward relevant opinions and suggestions.

Key words:

cultivation promotion; research progress
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Impact of Environmental Variables on Species Composition and
Richness of Wild Orchids in Xishuangbanna

YU Dongli, YANG Hongpei, YANG Zhengbin

(Research Institute of Xishuangbanna National Nature Reserve, Jinghong, Yunnan 666100, China)

Abstract: This study assessed the impact of environmental variables on species composition and richness
of the wild orchids in Xishuangbanna, based on GPS—positioned points of occurrence and corresponding
attributives of altitude, slope, aspect, mean annual ground surface temperature ( MT) , fractional vegeta-
tion cover (FVC), and vegetation. This paper also detected the relationship between species composition
and environmental variables by canonical correspondence analysis ( CCA), calculate the gross and net
effects on species composition for each environmental variable by partial CCA, and generalized linear
model (GLM) to fit the response of species richness to each environmental variable. The results showed
that the selected environmental variables explained 2% of the total variation in species composition, a-
mong which the net effects of vegetation, altitude, MT, FVC on species composition were significant ( P
<0.05), but their effect intensities decreased successively. GLM fitting revealed that there were three
significant (P<0.05) types of relationship between the species richness and environmental variables: 1)

species richness was increasing along the vegetation types from the tropical monsoon forest, subtropical

YRS EHA:2016-11-14.
TEERN AREF(1971-) &, ZFRUA, B TR . TN 2 B 2 REPE (R TAE .
BIEEE AHIER(1967-) B, ZR5 TN ER R TRIE . FE A 2R PE I T4 .
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evergreen broadleaved forest, tropical rainforest, warm coniferous forest, bamboo forest, down to other

natural vegetation; 2) species richness was decreasing with the mean annual ground surface temperature ;

3) species richness was decreasing with altitudinal gradient, and had gentle hump—shaped relationship

with the altitude.

Key words: orchids; species composition; richness; environmental factors; Xishuangbanna

AR 23 RUBE A=y S A 5 1 53 A S
R HH A A AR R AR ) — | TRl s 2 AR
RV B — N T EARIE B E A R A BT
ZE oAk Jry L S RS R I S &, Rl 5 B
BRI R o B2,

SR A 2B Y 2 800 J& 25 000 Ff
2l fERE AR b SR Y R Rt s g
PRt RAEYA TR G RE  — 1 2R
HA R 2204005 s 5 0y i AR A 20 0 7R A=
AiE N R S HE A YIE T R iR R A A
FLENTRR AP R R AL G 2R AR 8 0 AR A 3 0K A
TR Hb R i i B A S AR 6 ZR 0 B R R e i, TR
i, 2R R SRR WG A2 RE = PR A
SRARPER B (TUCN ) £18 B 3% Al 3% 37 oy il 2
ZHRE, B SO R B i A S D

PORURRAN 23 B A 2 B e T & i X 2
— BE 2013 4F | PRGN B B A 22 BRI
115 J& 428 Ffr 19 245 4> [ it B ALK 0. 2%, (H
A 22 B 5 ) b E A2 R AR B
67. 3% FEFEE 34. 3%, 2014 4ELLFK A AW A
BricsER Bk EL BB AR, SR BEE T 20
ARG 2R A5 2 B MR (R AR 5 A B X He ik
RN A REE RN T 5 | VG SN B BT A >4 R W) 0%
TR R T E AR, K 2 BHE Y A T PR A
O PRI R T R P R 4 T A 22 R ) 2
PR 23 8] 4347 S 5 PR 5 2R 0 TR AF 5T, IR X
Yy h—IR 58 56 28 00 A, 0o 3% [ B AR 22 R U IR
IR AT RFSE R DL AR AT HA TR

X} P SRR 49 A BT A 22 R O BIF 5T, H R
LA TR LR A VR RE AP R G 2 [A]
S3 A B BN B AR R ML D T TR X R
AR R R A A MO S IR O R T T
AR WARTE , A SCHE T B AME A5G, 8 T
FRLH RN F & B S MR R F IR BE T 513
B2 R 7 AR AR X B, DAY A% X A 22 R 1Y)
TP BRI G R I S % |

1 57 %

1.1 AR MR
PR AN A 36N (DL T8 B 78 SRR 4N ) 57

T A e, Rt shig 2 AEh i, SR
19 112.5 km®, RS H gt 23, 75 b R —1m
SRS L L A JE R R L R A AR K X
LU AHTE] R S i, e (MR A 462 m, i e R 4K
2 437 m, MR 2EIE 2 000 m, %X & AT R
NG AV PO R4 SN ta i i P | &K 7 I
W AGHTAR Y X R AE I HLIR A 28 il B A R 2 v AR
Y AR A e X — 70 TR G
PHA VY 2 U iR ZU 5 T 32 DX S R T e 1Y
ZET AU TE R T T B A SRR RN 2 | R 2 DA
5 Ay —ERREEE] 10 A4y, H e FE RN & 5 44 B
1Y 80% LA -, X I 33 b i AR 114 LA RN S
ERRAE , 4 XA BIE , FE 8% PR A R 2 780 1) e IF
PR AL VE ; Rl 78 3 B0 1) b, BE V3K Y
T Al 2 7t W) R 52 B BACHT T AR A 22 TR
PRI SR (28
1.2 H#ERIE

AU R T SR G B A 22 B A ) B R T
2006—2015 AEFEN 5T IX I 2 W A= = B W) 2 1
L T A A SCAE A 9 U5 R A 5 W A e AR
KBS A TR, B AN AR IR KT |
FE R ARSS G 09 7 R HEAT A LR A I R RN
YLEEA 5 m, FEHL IR A URE A 5 mxS m, BEAL
C SR P AR 22 B 43 A s B UL AT R A 10 mx 10
m, PHAVE R AT X 500 ~2 100 m 1 IX
SR S AR A DX A i SR AR T B A 2 R
YIRANZE bR AR KR (GPS SEANL) AR KR K S
AT EFEE

S FL b JC B M AR bR 9 58, RIS A KV
XU B A= 2= B ) 0 A 1A R50E & 33T 6 585
2%, T WP AR R Y it 295 Fi
1.3 HIENE
1.3.1 AEHEEINHF

HR A EF SMJA A (Rl R R R B, Al =
BHEY A BIES — N 10 mx 10 m [ BCRETE [,
O, TEH IS B R G (ArcGIS desktop 10.3)
THFT 4% 10 mx10 m BRI R/ N A58 X [l
AR P12 SO, I MR 4l A/ 90 e 1 S 1Y) b 3 AR A
T A B AR R TR A O 1 TR Ok i T 2 S



%65

SHRFTE IR F F 3 P W AR L0 BF A 22 RHE ) Y0 4 B A = B R B2 - 37 -

1, R 2 (B 38043 BT D) 68 B A5 VA A 310 S 50T Ak
MIRETT (180T) 5. ARG RS m s SR 2 0 JE v 2k
TR Excel HLF3RA4% S0, 20 B GE 1T 45 FE 5 0 BF
Az 2 RHE PRI ER, IF AR I B AR D7 N 45 R 22 BHE
YA TC A A R BRI

1.3.2 HAHMELHIE

FRIGHFFE B br FECHE A9 T IRAS P, AR AR 58 2%
FH 3 ISR AT 40 B MR BT 3 A (iR B
JE W) SR TFEGE 1A (R R IR ) Fd:
YIRS 2 A (R MR .

FEAS 10 mx 10 m B J7 0 A 55 A8 9 R0 DL 4
PRI SR e, HoAy 5 ANIREE T (4R 3% 3
a] AR BRI A 1) 1980 W 5 Are-
GIS B2 1R B 4 BT D &g , LA Jr v £ 8
PR FEUE , WA SC R BT 7 IR 2 4, A5 1
S P MR B el B S S A AT X 30 m A [R] 4
R AR AR AR R T B R A AR Y s R IR
(MT) K2, 5 2014 4F MODIS 2= JiF 1l 3¢ I 5 B
BB ARAS s WA 55 5 (FVC) Ll i 2014 4F
2 A Landsat 8 OLI S8 4UEE LL F it AR Pt
RARAT

NDVI = (B5-B4)/(B5+B4)

KA FVC AR 35 5, NDVI I — b At #2557
F880;B5 N Landsat 8 OLI SR AT L1 AN BE , B4 Hy
AN R/ ZE

1.4 HiESH

1.4.1 FFAEZREWMIEHERR

HRIE b RSB R B ANE A e 5%, ST 2 R
AR RIS B A T T BB
1.4.2 #F

1% FHHLYE X 10 4347 ( canonical correspondence a-
nalysis, CCA) R T X YRl s 52, HE
J 40 49 b B0 4 I vl 295 i B 4 22 B R A A AR
1 720 B 05 P9 G HE BLEAS H (0, 1) 21 A, HL A B
(BEJT <) A 1 720 £7x295 3] 5 2R 58 B0 46 4 Hh
6 INEEFAIRL, 2 1 720 47%6 41,

T %) 2 #a 36 B 43 AT ( Detrended Correspon-
dence Analysis, DCA) ‘B 7~, & K W& B K R
972. 49, FKHIY P A B HE AEAE R S ok, ALt
SR FH L 12 B 32 0 A v 19 B DA A TR 55 1Y
%,

1.4.3 @A
] AR ( Generalized linear model, GLM)

MATHREYF &R SHEE RN FRACR, WFE
FIEAAX N R=8, 4, S BEA 10 mx10 m F
Jrh = RHEY R R, PRt R RO, Rt
RBCHAT B ARA 93 A, &5 PR PR - 22 [8] 7T X 4
PREGER . X TR —HEE T #4H GLM
g —BFl — B 2 AT G 7 I TR 50
GLM — P . B 232X LA K Z2 A5 R0 AH T A] g 22 ffe B
28 S LA E X A RS R
R

HEFP A E A Canoco for Windows 5. 0 SE %, ¥
Fp 6 B S A IR T e R UE KA B S
¥y SPSS 23 FEAL,

2 ERESW

2.1 FEZREYMEAR

XTHFAME AT 10 S AT ST B AS I 10 4R
(2006—2016 4 ) 2 i 53% FIHF i 3th BH AR A 1) PG SR
GNP 22 B Y ST 94 8,295 Bl Hirp B R 22
216 Ffr M4z 2% 73 Fl A 2% 6 Fh
2.2 ZREYMEREXR
2.2.1 RBEERFE CCA HFHBME XM

T CCA HEFP ) 6 A EREE IR 7L B T P L
Fi R A 2 AR 4 AR S 2. 0%, T
A BRI {E Z I Monte Carlo Pl AL & e 46 56 4
EREM (R D) U TR A S P e R T
SREVFHOC, CCA T 2 BhAT L5 3 1 4 Bl o 5y A RRAIE
(B, DA 2 Bh7E X 9 b 4 A ST i R rh i 2 5
YERL, B0 R T R 4l il B A8 5 19 0. 56% Fl
0.33%(F 1), CCAL RhAn 2 A FR T AR AEE
B EE 3 AIREE R -5 B AT AH OC 45 21 T 3 i A
B, R A SR AR CCA 1 il i 25 TE A
K(0.943 9,0.650 3) , Il AF- 357 1l 22 I B | BT TR AAC
M52 i 2 AR 00 CCA 1 BhZE & e 1 iR
FIELE (6 2, F e 32 R VG R0 B (W B A 56 R
) o BGFIAR R SRR RS CCA2 %l iR 3%
TEARDG, TS5 2 bR 3 B 5 Wb 3 60 A O, 100 )
SR — LR A, TR R T AR RS IR
S B H T (B B e e i) ) BRI (3R 1)

MonteCarlo FfiAL & ks 562 B , 6 A~ I45% K+ X
YRR ZE A AR 243 B i KO Ho 5 AN
D] el 42 2 ) 0 255 3K 1) 38 3 7K, H iR
IO i R AR S e 22 B SR AL, LR IR R A 25 1



.38 - w8 2 # %

E4E

*F1 WEEFS CCA B4 HEFHIWBXRB L HIFBE
Tab.1 Correlation coefficients between environmental
variables and the first four CCA ordination axes and

ordination summary

W T R S5 1 S2fh H3Eh B4k
(P<0.005) Axisl Axis2 Axis3 Axis4
HE4K (ALT) 0.9439  -0.2758  0.0692  0.0925
3% BE (SLP) -0.1093 -0.3292 -0.1626  0.2816
FEXHFERIEE(MT)  -0.5137  -0.0511  0.6302 0.0354
TP T (FVC) 0. 1883 0.1748  -0.1656  0.3888
15 (ASP) 0. 0021 0.0925  0.1039  -0.1387
MV HAGHT 2 5 bR
. ) .3 . -0.
() 0. 6503 0.3575  0.5029 0.0021
BB bk
~ 0.0936  0.0759  0.1453  —0.0164
(BBED)
PP AR (AT -0.0405  0.0323 0. 1008 0.1933
Pl =M (2R
-0.4856  —0.7988 —0.2095  0.1953
)
AR TR AR (AR ) -0.2176  0.5570  -0.6588 -0.0916
P - b
- 0.0469  -0.0050  0.0400  -0.0264
(&%)
He -0.0845  0.1947  0.0099  0.5288
WBUERA (1) -0.1708 -0.0334  0.1576  -0.672
FRE(E 0. 4384 0.2289 0.1042 0. 0656
YR R S R AR
0.56 0.85 0.98 2.37
A AR G 0.7922 0. 6541 0.4774  0.4631
YR -FHEE R R
: 29.13 44.34 51.26 55.62

PR S A 0 B M B pseudo—F = 2. 8;P=0. 0001

TR M T B (FVC) 35 1] R v i o 1 A1
T 394 D 0 2550 07 oA T I8 3 b e R W P AL B (3 2,
K1),

1A TR & B e B9 100 Fi
MT AR 3R B FVC A B A S5 B %Sk R
AL B A IAEE R T, Sk T Ak ) 5 PR R R R
PR 5 HE 2 ) 7 1 A DG 37 Sk R K
RAFEHE T IREE T 5 WF 50 G004 A AR K
AN LR | AR XA FREE R XA ST R 5 1 A A
SRR, #i Sk EL S HEF g fA AR E HEAN R
55 R 5 HE 3 A 0 G RN, e A /N R DG
T
2.2.2 INEREFXFZREYH KRR

Z 500110 295 FpEFA: 2 RHEY b, A AR
(AR U 2% BRAE A i SR A i, kAR Ry
By G BORE T B 7.7% 7. 1% F1 6.9% ., i
1 720 MFEDT KA TR 1 BYBCH A RS stak

F 2 INEREF XY R R S R N
Tab.2 Gross and net effects of environmental variables on

species composition

AN/ pseudo AN/ pseudo

WEE ¥ % p % _F P
Ji-E53 1.2 2.2 0.0004 0.9 2.0 0.0167
%73 0.5 9.1 0.0001 0.3 5.2 0.0001

MT 0.3 5.5 0.0001 0.2 3.0 0.0001

FVC 0.1 2.3 0.0001 <0.1 1.6 0.0001
e 0.1 2.3 0.0001 <0.1 0.9 0.7126
Hera <0.1 1.5 0.0001 <0.1 1.3 0.0042

P E2EEF 1.9 2.6 0.0034 1.9 2.6 0.0034

VE SRR AR AR B # l CCA Aol CCA HE A BF 9999 %
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Fig.1 CCA bi-plot of species composition and environmental variables
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Fig.2 Relationships between species richness and environmental variables
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Tab.3 Result of GLM analysis to relationship between

species richness and environmental variables

WENT Rz W2 %

Enviro- Residual ~ Explained p(F) p(T)
variables deviance deviance

Hi#E (VEG) 88.7 3.0 <0. 0001 0. 0001
T AR 0. 9684
ESEAN 0.0733
RIACA 0.7017
AT 0. 0438
st 0.3304
I V4 el 0.2143
WK (ALT) 16.5 0.6 0. 0043 0. 0041
ﬁig(iﬁfﬂ%g 27.20 0.9 0. 0004 0. 0004
*H?ﬁfjé‘j‘)%rg 0.30 <0.1 0. 7037 0. 7040
WP (SLP) 0.10 <0.1 0. 8648 0. 8648
W] (ASP) 0.00 <0.1 0.9922 0.9922

JE L ARE Null B2 p>0.05 A KRB H

L B BE AR B (18] 2¢) 53) WA oF I
TR PRCRR BE AL A/ )N | SR8 B0 B oA, BV v 2
HAF IR A EA R RAEL (8] 2d) o

3 iwtig
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Impact Assessment of Railway Construction Project on Biodiversity in
Yuanjiang Nature Reserve

WU Xinghua, ZHENG Jinxuan, YU Changyuan
(Yunnan Institute of Forestry Inventory and Planning, Kunming 650051, China)

Abstract: Taking the Yuanjiang National Nature Reserve as an example, this paper investigated the sta-
tus of regional biodiversity, and scientifically evaluated the impact of Yumo Railway construction project
on the biodiversity of the alongside region. The paper also evaluated the impact of the construction project
from six perspectives, of which landscape/ecosystem, biome (habitat) , species/population, major pro-
tected objects, bio—safety and social factors. The evaluation results showed that the impact of the pro-
posed Yumo Railway construction project on the regional biodiversity was “minor impact”. Therefore, 10
measures for the construction of the project were proposed. .

Key words: construction project; biodiversity; impaction assessment; Yuanjiang National Nature Re-

serve
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Community Structure and Diversity of Greening Plants in Hengdian Town
under the Background of Feature Township

WU Lulu
(School of Arts, Vocational and Technical College of Zhejiang Guangsha Construction, Dongyang, Zhejiang 322100, China).

Abstract: Through field investigation, this paper analyzed the community structure and diversity of
greening plant in Hengdian Town. The results showed that plants in 9 samples spots belong to 25 fami-
lies, 32 genera and 37 species, including 11 trees, 20 shrubs, 6 herbaceous plants. Plant community
structure in sample area is artificial, and dominated by trees and shrubs, structure configuration of tree,
shrubs and grass accounted for 44%. There are 7 kinds of the plants with important value more than
10% , Camphor, Osmanthus and Photinia are the main greening tree species. The diversity of shrub is
higher than the trees, but species are fewer. In view of the existing problems e. g. fewer plant species,
the lack of landscape and local features, dull seasonal landscape, extensive management. The paper put
forward the improvement suggestions.

Key words: road greening; community structure; plant diversity; HengDian Town
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Tab.1 Survey sample area of community structure
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Tab.2 Road greenbelt plant important value analysis
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LNT2 Prunus cerasifera 10. 42%
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Fig. 1 Tree layer plant diversity index analysis of different sample site
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Fig.2 Shrub layer plant diversity index analysis of different sample site
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Natural Education Development in Fuzhou National Forest Park based
on Tourists’ Perception

WANG Biyun', XIU Xintian', LAN Siren’

(1. School of Management, Fujian Agriculture and Forestry University, Fuzhou 350002, China;
2. School of Landscape Architecture, Fujian Agriculture and Forestry University, Fuzhou 350002 China)

Abstract: From the perspective of tourists’ perception, this paper takes the Fuzhou National Forest Park
as the research object, and use questionnaire survey method and cluster analysis method to analyze the
present situation of natural education in Fuzhou National Forest Park, and also use factor analysis method
to analyze the importance of the influence factors for Forest Park. The results showed that the Park had a
relatively rich tourism resources, but some aspects of which tourism organization, human quality, guide
and support system still need to be improved; environment education influence factors analysis of tourists
perception indicated that the importance were the exemplary role of scenic spot service personnel, envi-
ronmental interpretation system, the environment education base construction, visit activities, brochures,
guide. Thus’ it was necessary to strengthen the park service personnel training, improve the environmen-
tal quality and guide the tourists pay attention to protect the environment.
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Tab.4 Results of cluster analysis
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(BELMAF BhFkR,®BE 8N 350002)

WE. 5 A E RS R (F-AHP %) @3 ER & B2 WFN, BEKEZT REZ M FE.
HHEEF ALER @RE KNk p T p ALSREF OANZLRIGHF 19 A SB35 404 2 IRAR
A EMANE F IR R R8N B R AR A R ER G @ F IR E AR E F
UG Fem Ko, R AN AN B RAKRAE FRIWESFNER AL IV, E&@ F TIFN
HEIFIV, i@ FRAFNARE L, ZRIEART . KER RER PR AREE T 4 H0F
MERFEABIFIVALER REpfERE N —FIN,ARpARENAIREARE], #
BEEFEAREFRIFTR, AT HEREFTRALE R, A AEET HRIBRE 00,
KGR F RN MR A AR T W E K5k (F-AHP) ;3 5 F %

B335 :8759.91;0149,;X82 X HERARIAAD - A X EHS1671-3168(2016)06-0058-06
Soundscape Evaluation of Suburban Forest Park based on F—AHP

HONG Xinchen, ZHANG Wei, CHEN Kai, LIN Zhouyu, ZHU Liying, LAN Siren
(College of Landscape Architecture, Fujian Agriculture and Forestry University, Fuzhou 350002, China )

Abstract: By using fuzzy analytic hierarchy process (F~AHP method) , and through positive and nega-
tive evaluation on 9 second level indexes of which water soundscape, wind soundscape, animal sounds-
cape, recreation soundscape, artificial soundscape, rain noise, wind noise, thunder noise and artificial
noise, and 19 third level indexes soundscape, this paper constructed the suburban forest park acoustic
environment evaluation system. Took Fuzhou National Forest Park as an example, the influence of posi-
tive and negative factors on forest park acoustic environment has been studied. The results showed that
the forest park soundscape comprehensive evaluation result is good, 1V ; positive soundscape is good, 1V
negative soundscape is poor, I; water soundscape, wind soundscape, animal soundscape and recreation
soundscape are Good, IV; artificial soundscape, wind noise and ray noise are general, IIl; rain noise is
poor, II; artificial noise is very poor, I. Therefore, this paper carried out suggestions for rational exploi-
tation of natural soundscape resource, adjusting recreation soundscape, reducing noise etc.

Key words: soundscape evaluation; suburban forest park; evaluation; fuzzy analytic hierarchy process;

cover sound method
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2.3 BWETEMIBRNESE
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XH.P,>0,P,= 1/ Py(i,j=1,2,n), P, {RFIC
R A, 5 A, AT H B 20K =S LA bR
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x1 EEMREREX
Tab.1 Scale and meaning of importance

i1 P
FORPIANICR AL, BA R S5 i
FORPIANICEMLL, 1 # R H R 2
FORMATCR AL, BIH L5 & 0]
FORPINICRA L, W L5 i g 2
FORPIANICEMLL, 1 U5 5 W o 2
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Bl EEE SEE B o, WEH SH#E AL 1/a
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2.3.2 iTENESE
BN, AFIBTEE I P B AR, XTI Y
FEAET SR A, X HI WA B PR RE AR AR 2 47 5K i
XF A SEATIH— LA, 15 3] — A8 bR Z R Y TT
FANXT T AR JZE B R AR A E R
A=(ALA,,,A) (2)
2.3.3 HIT—EBMEKRE
AT B E, €. L = (A,,,—n)/(n-1) ,H
Hn Ry R RE PR R
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Fig.1 Soundscape evaluation system in suburban forest park
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Tab.2 Average random consistency index values of R. I.

1 2 3 4 5 6 7 8 9

0.00 0.00 0.58 0.8 1.12 1.24 1.32 1.44 1.45

0.1532,0. 1648)

a; =(a,;,a,;12,a,13,a,,)= (0.3920,0.2096,
0.1833,0.2151)

ap = (ay,a,,an, a;,) = (0.2642,0.2197,
0.2698,0. 2463 )

a; = (ay, am, a;;3) = (0.2692, 0.4167,

0.3141)

a,=(a, )= (0.1088)
a;s=(a; )= (0.1170)
a, = (a,, ay, ay, a, ) = (0.2165, 0. 1881,

0.2565,0.3409)

a, =(a,, )= (0.0628)
a5 = (ay, )= (0.0546)
a,, = (a,, )= (0.0738)
a,, = (ay,,, ay,, a,; ) = (0.4315, 0.2879,

0. 2806)
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x3 WMEHBRER
Tab.3 Weights allocation results

— AT (a) o ZHAEHE (ay) AW E SRR (ay,) & §s¥ N
BT (ay,) 0. 3920 0. 0888
KA (ay,) 0.3191 SRR () 0. 2096 0. 0475
SR (ay3) 0.1833 0. 0415
KA (ayyy) 0.2151 0. 0487
TR (aypy,) 0. 2642 0. 0342
W5 (ay,) 0.1823 UREF R (ayy,) 0.2197 0. 0284
IETHE 5 (a,) 0. 7099
KUK R I BR T () 0. 2698 0. 0349
ARAT RS (ayy,) 0. 2463 0.0319
1B S (a5, ) 0. 2692 0. 0345
YR (a3) 0. 1806 S (a5, ) 0.4167 0. 0534
M7 (a)5) 0.3141 0. 0403
TR 5 (ayy) 0.1532 ERIE IS (ayy,) 1. 0000 0. 1088
AT A5 (a5) 0. 1648 T4 (ays,) 1. 0000 0.1170
T (ay,) 0.2165 TR (ay,) 1. 0000 0. 0628
RS (ay,) 0. 1881 FERUMEIH 7S (ayy, ) 1. 0000 0. 0546
T (o) 0.2901 B (ay3) 0. 2545 UEAL TR (ayy,) 1. 0000 0. 0738
M (ay, ) 0.4316 0. 0427
AT (ay,) 0. 3409 PLERIZ BN (ay,) 0. 28788 0. 0285
FRAREEAE S (ay5) 0. 2806 0. 0277
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Sustainable Forest Ecosystem Management of State Forest Farm .

——A Case study of Wanzhangshan Forest Farm

PAN Yao', SU Kaiwen’, ZHANG Wanjie', LI Xianze’
(1. Research Centre for GMS Forestry Development/Southwest Forestry University, Kunming 650224, China;
2. College of Eco—tourism/Southwest Forestry University, Kunming 650224, China;
3. Wanzhangshan Forest Farm of Pu’ er City, Pu’ er, Yunnan 665099, China)

Abstract ; Sustainable forest ecosystem management effectively protect and utilize forest resource, thereby
to achieve a “win—win” goal in the economic, ecological and social aspects, and will be a development
trend for the state owned forest farm. By taking Wanzhangshan Forest Farm as a case study, through liter-
ature review and field observation, this paper analyzed existing problems e. g. lack of operation target,
deficient talents and technology, week financial support. Therefore, the paper put forward some sugges-
tions e. g. forest resource cultivation and protection, biodiversity protection, forestry and community de-
velopment, capacity building etc.

Key words: forest ecosystem management; state owned forest farm; sustainable development; ecological

service; Wanzhangshan state—owned forest farm
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RESHESS718.519;579  MEKERIRAE:A X EHS:1671-3168(2016)06-0068-04
PM2. 5 Adsorption Capacity of Different Tree Species in Wuhan City

LU Junyue
(Huazhong Agricultural University, Wuhan 430000, China)

Abstract: This paper took common greening tree species in Wuhan city such as the Arborvitae, cedar,
and Metasequoia glyptostroboides, Bamboo, Aucuba Japonica, Magnolia, and Sapindus as study objects.
By applying aerosol generator, this paper quantitatively analyzed PM2. 5 adsorption of leaves, and also
observed the leaf surface morphological structure characteristics through the electron microscopy. Results
showed that; PM2. 5 adsorption of different tree species were various, in general, PM2. 5 adsorption ca-
pacity of coniferous species was higher than that of broad—leaf species. The effect of leaf surface morphol-
ogy characteristics on blade adsorption ability of PM2. 5 was significance. Leaves with stoma or groove
had stronger PM2. 5 adsorption capacity, whereas PM2. 5 adsorption capacity of smooth leaves was wea-
ker. The level of concave—convex was smaller; the PM2. 5 adsorption capacity was lower.

Key words: PM2. 5 adsorption capacity; leaf surface morphology; structural feature; stomata density;

coniferous species; broad—leaf species
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Fig. 2 Electron microscope scan of different tree species
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Revision of 2014 New Edition Technical Regulations
on Forest Resource Planning and Investory in Zhejiang Province

JI Biyong, TAO JiXing, ZHANG Guojiang, XU Da, WANG Wenwu, WU Weizhi
(Forest Resource Monitoring Center of Zhejiang Province, Hangzhou 310020, China)

Abstract: The previous version of technical regulations on forest resource planning and inventory was is-
sued and implied in 2004, in order to meet the needs of the ecological civilization construction, the forest
land updating investigation and the forest resources integration monitor under the new situation, it is nec-
essary lo revise the original regulations. Based on the analysis of the problems that need to be solved in a
new round, this paper made a new design and revision, and also elaborated the main contents and chan-
ges of technical regulations. Therefore, the paper put forward suggestions to improve the quality of inves-
tigation according to the practice of the past two years.

Key words: forest management; planning and inventory (two types of investigation) ; technical regula-
tions revision; forest land updating investigation; integration monitor; Zhejiang Province

PR IR BT A (DL MRk 208 s R AR ) P (MR & [2003]61 )

A7) g DA R AT X Il AR 48 A B A Sk R
A SV R 5V S 3 LSk M () — B AR AR B
TR A H AR AT A AR IR AR, 3
PR ARGV R AR A e IR R TR
TR 10 A IR,

SRR PR A AR AR I PR R R AR
3K ,2003 4F FEI MOl Jey & A St T ARG IR AL

i HEA.2016-11-15.

2011 4, EIZA TR AT T CRMGE IR AR & 1T
WA AR BARY (GB/T26424—2010) , 2014 4EFEFK
Ml Jmy X K AR AR B IR i 2R N A BOR B
(2004) YiHFAT THEIT, KA T EI ARG I E S
BRRME (2014) ) (IhFEF[2014]42 5) . B
A SCIH IR A M HE RO & R B $An fh, — 2k
PR A L0 5 HE B | 55 1 5% W AR A R R AR

EE&TA ROl JRy 4 AR AR B DI 8 305 (B2 K[ 2014153 5).
EE BT 205 (1978-) 5 Wt M TR . AF58 07 1)  ARARFE R WU . Email :39278008@ qq. com



%65

FHEL T 2014 EFR L BERREITHR <73 -

PEAT TR | DR, A5 W BN AT — 28 VR A R
HEIT,

WA L —M A B AR AR T 2004 4F %
Aot B — UG B T R 2RI E A 10 4F
A1), 36 V) B JR B — e 2 A, 4 i HEH AR AR
VIR R B, B, 2014 4E 5 7 Wi g Aol T
TR T (T I A8 bhb 7 0 4 A FH— 48 ZR bk
ORISR A TAERYE ) (W ARTE [ 2014135 %)
SO, ERE T A B — e A T AR, 7R
DIE TAEERS B0 Wi s Mol J T4 84 AR 1 &
TR T Z2RIAAMBETT TAE, - FR4FE 11 H T A
T T A FR PR G 5 R Ja 38 1 9 A B R B A 4 )
(2014 4E 1) Y (HiARINSE 35 5), 2015 4E 1 2016
AR 25 MR AU FBT R AR LR | BRI e T 250
TR, A SO FUREAE T R0 A S A% b4 7 o)
R A 235 | AT T — 6 2K A T A e 4 [ B e
IR MR R AR R ZAETT N 28, 48 ) il — 2%
JAA AR, 45 A A o i ELAR R R T 2%

1 TEE=

1.1 AXXHEE

2012 AESE 1+ N KRS 15 R e IR A2 AR 3
B, e A= 25 SO BN A — R R B4R A IR
A Jmy, BlE AR SO IR AMESE A S R 5
GUNNFE RN I EHENE . 2016 4F, FR(HE R
LA 2 R Bt = AN TLAE LR 49 ) 4 AR AR
T R ARME R AE W E R =1 B2 5
SR B LR RS R . FEAES S AR B
J7 T, WL 48 T S0« BRI " 9 A5
FZAGR 0 DT 3 B R TR A T 52 8% % 4 BUR
P PR 55 58 SO B KO AR AR B 4 3 R A
YAAREL A 26 N E R BLGHRKR
1.2 KT ERE

R HEAS T A R AR ARAR BT 2 A AR
“—R I S L Rk Y B A b R P
DR bR A R M A AR AL B DL TR A AT, AR AR
AR SR AT HAT SR R b A R R
E MHB WS RE 1, TR 4G AN H Ty BORT 7 W Dk o 457 B
(1) LRI AN SO MR I ROl ] 2K A 2017
AR T R A AL A MR ATE B A B A T A

B — 5 AR R R A s R A
B IE 6 bl — K [ B 08 P HEAS I L a4
A J RS R M AT B2 7 T 3 A 1 B B
I, TP B —5E ARAR IR 2 A FE B sy

Iy /N R QLN SV U N KSR IPeY N A/ R B
F38 U1 75 B X6 F 4 E A MO A R B A AR 1
1.3 FHRRFIE—A4

SRy R ARG B AR, BRI T AR TE
Vi — AR W L 1S 2015 4F 10 A, 248 BURTR]
WA MO T AT B (LX) A REUR & AR
(R VIS ARG PR — A Ak WA B2 T AR
(R BRI (HTPRYE PRI (2015)26 ) 1 RS iT — 1Ak
WM EER S AR AN W AR B9 TARAE S5 AN, =26
WA 10 4EFF R —RIEREAE A | N T 2 T R 5
S R A T BT BR AR TS IR SR 7R A
AR ISR AR /NBE R FE AR AR BT BTG SR & A
RS ZR BT BRI g R AR O 5, AT
JINEEBSCHE 128 4 T B 8, TE BT B R MO TR
AR W B AR Sl — Ak M e AT ) 28
TR — RN R R R Z 1T, B PR S
R TAERSAA A EEE L,

2 MIEMEITEEMRRE) &

2.1 ESHibFETERERNE

TR KA D A A A T R A S A
s i TObR A S A PN AR 2R R A AN
PR, 7 A 57— 2 A BE A Bt e A AT 42 e
ik TR A S bR A R A S R A A R AR
2.2 E5HMFEBIREXZ 2T TIERHDE

1T BRMRIE A A5 Bn 5 R T AR D 4R EE 1 T
i, I T R AR I 2 4, S 2% 4F B AR 2SS0
BTN A RBUN B IR BEBRBT™ o3k
Gl ST AR BT IR AR A AR S AR
B, R, 0 — 26 A B R 1 B R e A
pe N Ey DN R E R IR ) L
2.3 EARMF R —ELENRYUEMF LR

TR A R R — Ak 1 ) ) S A 3
A, ZJERE LA R Al ST U ) R AR B A B
IR . 2SR A B B SR EAAF B BRI A%
B, A 185 M A 1) A I R T A, ARG
AU 3% b, 25 4 5 [ ZOR 6 50 AR A5 ifE
(QnH SR ) | 58 Hh B A b 2R 458 SR AR AR 4, 42
Ak A A 0 S P AR TR AR AR Y SR AR
2.4 ERSFRAEL"—KE"HR

Bt AR A ISR T3 At 9 4 B 1, SR
Mo AR S YA FIAN Bl 7 B AT S kAt S — 48 3k
P TAERY AR AR5 2 — , Db, R B it



74 w8 2 # %

E4E

K I FUbRHL - — K & BEA T E g, FE 0 A
FHPERI] “—5k 7 iR
2.5 E5HEEFEERNE

R P St L A A ) AR R, O R A g
PEAFAR R A | 1S — S0 A 7 X R B 3 2%
TE AT AT B ZAR A )
2.6 ZEUHARFENE, RBFKESETFHAE

TS A TR BRI A I A A T A
i BB S AR I AR P i S50 e B AR AR AL 25
PR, 402 ) A 0 G i R AR SR
2.7 EHEMULHEEETE

FRG IR MO T ER T IR AR TR
(2T AR R S il A v, D e ko T B2
ARl AR I RE DL, IR SRSl 7 P P D ) B A
W, B TR A A ST

3 MEBITEEANR

3.1 ST ERAERBEAFENET

e IR AR A THNE OF 8 3 Ak < — 5K
B Bl P (A I SE Al AR = R, A M
BIELLT A HAE T1EIT .

3.1.1 BT T/hNEf R AE R &

NPEL AP A , NIERMER AR R 2K Y
FEAR XIS AR TT IR 2 A v R A
BICHY A A, BT /NI E L APtk &, —
F/ANPEIL SRS — A B BESCHK , /INBE &1 5 A M 25
H—XF—RRFR,

MR AR/ NIE TR A, BT IS, ARl IXCRl 5
St — FH PR B S 28 3R | IR BE U ] e bRorty 52 s 4%
A R IR A B s A (R R S B o RS I
3.1.2 BT EMTEFERXHBAENE

MR AR BT A G A R B AR A R A |
MRHE ORI A PRk 5T A 9 338 X A7, 3K 4 R
AR AN R A N BT VE N 2R A
— BBy, BORAE R A I R R A A e
B — 58 AR A B iR b AR TR A N 2, Sk
A 5 MR A B A P 2 B S PRI, Sl Mk —
sk PEUBCHE ST, TR UR— i R T B At
3.1.3 T ZHAEEENNE

Hffi A2 E N e R
AT, 5 PR AR B A R AT 4, IR R
BT R L R PR b P S8 22 1R 47 BUA 4
IS PR T B0 Rl 4 5 S PR B L A T I 4 AR B
1, e A E TG R, BT B

o7 A LA T B L PN I AR AR AR FIMR
3.2 5EEEBEEEHEAEMNET

TR A 5 5 T ] A W R
T 195 30 R R e DX R B, T A R T R T AR o
TR T XS L BRE A o0l 3 85 0 2 X R T A 18
TTJE RGN T 28 A A R B 4k, X — 2R i A b
ARFEFEIEAT T RLIE , X6 311X K P 358 4 1T 28 4 52
PHA AR T AR AL
3.3 5EL“—%E"RRHEHFEHELT

BT e MURR B R /INFE X R i 22 5 2% [ £« — 5k
P B, AR AN ) AR b A S 0 X R /N BIE JR B i
PR TR AR IS S Ry B bR AR
B MBI RS, B UK HLAE A MOBGIE ) + b el 22
B N REUR A T & R AOIl i FLE 4
A5 R LA ol | [ A TA e b | 4 b g 2
MRHL 3 28, AR SOMCHIAE — M1 b L B A b v
A S A e AR bk RS 3 e b e 2 Ak
FH M5 | A Hi 45 285 0 40 43 Ry A P M55 oK 1) FH
MR AR T M AR 2 2
3.4 5EHRHRFHE—ELENEXHEIT

TR A AR B R AR — A AL W Y 2
B — AL W I LRI AE A A 2, TR o T
—RAL W A Sl TAEZ — B R AR T B
EXSIWEIN | B sh 25 W i) FE Rl Bt . 5 AR MO TR
—IRAR WA BT I
3.4.1 BT THEXERIRHE

HR 4l FE 58 R 48 i AR MO0 U 3% 2 T A 1 R
SE MR AR G A AR RLRR X 2 B (Mih ) 2
B FREER A SRR G AR R (4L) R
U8 FRMBER 250 S B ARBRME AT TBIT, IRTEE
VTG FRUEREST 1 2SI A AL Sy — (A Ak W 42
HET W R N G — IS Y SRR AR R . B EUEIT
N .

DEIT T bRt MR 53R 8 4> 9
K3, FEAMH . QLA i
TR BRI = RIS R AR
“TRASHR"2 AU IS« TRAMM” FT AT pcith” /R
b O SRR R 4 E A PR b B 44
hFEERTEAMR ML | T W AMR M B 4 A —
ARAMHL™ , DB A AU — 2 b 2 oK A
EHEH” SIS, R MR GE L S g2
DB Tor AMHL” — i IS IR RAKT |
“KCPEII b RIS B < T M A I A b AR
J G2, GREJF IS A H AN B R Bk 1



%65

FHEL T 2014 EFR L BERREITHR <75 -

AR IR 9 8 HG 2 T SE AP LA R JECRRON i B A= 7
MBI EARHE S BR SepF L < 2 A~
£ @ e B (UME N 107 oS e 0 N2 N1V 62 A /B 4 B i
7 HE RT3 A=k

)BT T AR bR ) 28500, TR AR EAL 53 A=
A TEM () FRT AR (M) 2 N5, BiThE, A
g AR (ML) 70 B A SRR (M) L — A R AR (L) o
T bR (ML) Ay T ST T PR (ML) R — fB R AR
(M),

VBT T FAEL K 4y, BIT)E, e e
IR FACEY E e, N E R AR T
£ R | NN /N T W L1 T TR O3 N e e )
SR ZFER B SRR R RO E R X R B0 A I
I E AR A A ZEM,

BT T A 2 AR AP S R 51 SRR s 42
PRI 3 M Rk T R — 8 3 ARG, BT
Ja , ERY BN AR () R4 —%, —gifn =
P 3R E G, LA 75 bR AT R 4y 45 R
Rk

SYBIT T RS IR R 43 JEL R o UDRE AR 23 3y
RIRBR N TAHARFN RIEH 3 25, BIT)R kTt &
BRI TR, Hof . RARFE R
Ff N TARIE AR BT RIRMCR AR S T J5 0 4 3
X, N AAEAEET (R 008 T ) B (R R
FHF) IR N TMCRIRIE R 4 2%,

O)ETT 1 LM Tl (A1) B0 R b, I 2
P E U (RRE) 41 Ak He T e R A R (&1) Sy /N BE
(ZBE) PEBWFR (4L) o BITIG , T AR Bk 4%
S Bl A AR | i A B (AR
O AR T RS RT 65% K LA L 16 E /NER AL
FRIFN (L) R F—RIFD R R TR
3.4.2 BITERMHERFERIERERMBEEXK

10 4, 45 B S R E VR E U A &
KR FES A ok — 2y A v T B R R s o 1
A, DI ST A E B SR T T E R R
BTG, BRI SEARE FUR 300 7 m® LU _EAY B
PEAT BRI A, WSS ARE R T 800 1 m’ Y
BT, AR BRI ST AR B B RE 7 A
J& SR 3 5035 5 95% F1 90% LA 5300 T5 ~ 800 T3
m® [ B RATECERANT , FAE T RS FE 43 315K 5] 90% Fil
85%A I,

3.4.3 BITTHIEEERZRIZER

TR SRR U5 — Ak W), 75 B S G — T AE

-5, R 2 MR T R RO A HLE B R

SRR — AR RN EENE, B
G, AR G B R G M — 4%, 2R 4%
B DL A R R A, S AR R A LS B R
Gt A5 B R G0 E U TR IR QT VLA B R ARG R
UGB R BB AR AT, H AL bR RS0
K HIE 2K 2000 K Hi AR FR & (CGCS2000 AL bR R ) .
SRR AT B R — 4%, AR A SRR 1Y, EE ST
MBI TE B ARG, WA Hh B AL bR R L #E
FEHELR
3.5 ERESREREFXWEIT

TR A A B R T AR IR
D5 BURF 25 R A 119 5 2R A ke 6 2 1), 3k e R
VR A BT A R A Ok  , TAE ST N K,
Syt R A i, R LR T AR T
BT
3.5.1 BT T/NEAA T EBREES WRHER

BITJE, 38 T /NPEIX R 18 B 15 0 25 18] 43 9%
YLK BORBIEGAR 2 W HR T 2.5 m Aiig
AF/NAZ: 5T 2.5 m (K38 B AR HBEVE N
B E  NRE B T/NBE A2
3.5.2 BT THAEfREHREEK

TR SR R A A S P SR A R ) A
BT i HURE BRI AR 5L ) REORHA T 5 d, B4
A TR TER 1R B R A 52 I 55, A HE SRl i
A P

TER A B T 1, BT 5 R Bk B R R
A 21 I H R A Y T AR S AN IG T 2 A bk 1 FR
1 5% ,IF H/NPE My BT U 55 4 2 5 544
s LI 0 7E 5% LA I, A TR G il A i
FUAS /D 4 MR b B TR Y 1%, 5 HLZNBIE MRS |
BT | DU 55 A0 A P8 A BORS A LB 7 1%
PALE,
3.5.3 M TENMEMHHEREER

Sk B v R A A G N PR R R
2 O /INHEARAT T A A R B R A R
1) RBEEE AR SR A T ERR AR A 2) B TER
PE et IER A A FB S R, 3) BB
Bl 5 B PERE 0 OCIRME A A T ) 2R A
BB R 5 BRMOGE IR A8 FR A 8 BT TAEAR P
], 2% A T M 12 448 2845 3B A6 56 199 T 8 B3040 25
Sk,
3.5.4 EIMTIAEITEEFME

SR TN R A o AR B ALYE A TAERE Y
AR TAENES B TARRR P s o — 45, d



.76 - w8 2 # %

E4E

il I B ST R AR OGRS TAE Jadh a5
FRBE U2 Sl A | o A6 A 56 Wi & s b BRS¢
Tha B SR g il (5 2 R G A | A R e
UE2s R AR E AR A A R S AT
3.6 WMBFEMKESRAAERNBIHET

BT I FURETE R T AR AR ETR 2540 . A SR
T RERNE A B v S AR 25 PR A A
BRI F RRARAGERE RS AR A N
AT E P A N A ALFE I T RAY RFE YL PRopRfd
5T A B AR | rh g R g s AR s AL 43y
bR R ORI [ TR AR
3.7 5l BHEEEFXMET

FERE IS MO, B RS R Y A st
3R, BN GE T ALHE 25 MR T AR M b A5 2
KRIGETHFR  KRIAMILRR SR N TR IR AL
JEGETTFR T AR i 21 1 B B AR AR 4
113 TRAMES AN T AR E RS Ah g it T
ARS8 44 T AR R VR Ge T 38 AR UMK S AR b
FITEE AR MO ST 3255

4 g

TR AR D A TR A TR AL T A
T, (R B E Al — 2 il (L R A o o, T R
FERUVAEA TR o P2 B A A FOR T B BT 2
KR — TGN, AR R TR
AT 2 AR A PRAT M BRAR B0, B s A AR AR
4.1 RERBINR, EXLELMIFEER

TGN T TARROR i m i A e B
A EAE L IR Dl A% VA A B 4 T IO R I R
B “RI A S5 B, A SE g A B T A% b
JEPA A R R A, e 2 £ v L Ja
SARFNTACR S ) A | LS AR T IX 3 1] XA
M IX R BE, LA — 58 — 208 A sk A B IE )
B AR AR IR PR 1, Hh A A a0 5 S R B0
AT LB E A R 5 S R 22 R R L S
DA A o e /D T A i B A AN T, 2
AR — A s DN Y Rt A R | S I AR
T A A AR BT B TR T AR SR i B A
RGME GRS R A R, TR A A
TH] 2R e S s A | DL S7 A ] 5 A AR AR BT IR K
JRE
4.2 BEITELENE REAERE

FARMAALE T B Aol EE T THRL PR
A AL, AU A A TAR AT 2 MR A,

TR HAT S A, AR BEORAERR A
UG RN RE S & BURITZ IE, 35 SR ARG AU A
R AR, PRI, o o 8] £ 2o A 1) B2 o s PR
A AU A A R 0 TR R R A T
Ko TCREHLAR DM HARN 5T — 20 &
(1, i 2 AR BEbR S5 2 XSt — 26 & TARAMLRY,
A5 (DX Moll T8 T T AR B2 2 5 81l o
A A, S FEIT R G A
4.3 HIHRAFR, RETENEXSHE
FR A SAREBE [ 2 — K B S E R %
PATHR LRV KA )R i 2 1 B A
B 2R AR FZ R 2, HARE)Z R
“ LR A8 NG AL GEAR T A o R A B AR ME T
3 2, g/ NHEDK I A R A /NRIE, R it 75 2B 4
ARTFBe, MR FTHARR T #7048 7 — 2R £ 5
BT TR O R T T 2RA A R sl v K a A g
RAERG Gl AT L AR B R A S R U 2R
Gerb R R I A A S5, S T PR RE DX A A
JEMEC BTN /NPEXCRIKS 41k 2 B A A A B ek
G S-S N TAEEHEICEE AL IR A 3 T
YRR FN A it

SE MK

(1] v N R ] ] 5% W A 6 A 928 g vl ] ] 5%
FREALAS B ZE 5145 . GB/T 26424—2010 F5 MK %5 5 %)
TP EA R ARARS]. JLa, P EARAE R4, 2010.

(2] BRI, FE/NT STEDC . Bt 301 2R Mk VR0 3 i 1
AT L - TR U MOSE R R B R A T B R
ERBITI]. ML, 2004(1) :9-14.

[3] XZE2% SRR R AO0HE . ARAPRGE IR — 28 0 208 i
AR AT [ ], P s ARl R 24224 ( SRR
2006(2) :127-130.

(4] ZER R BRERME 2505 % . LSS T AR —
KA S S IUA I [T, SRR AR,
2004(1) :5-7.

(5] DRBEAE AR R . AT ARG R R 2 Jy 1k A7 7E ] i %
XFRBFER[T]. WM RBH ,2004( 1) :37-39.

(6] B . TEZRMGEWRLIN 8 2 A4 a9 5 i itk 2
BLLTT. Mol R, 2014(4) < 1-3.

[7] RAEd& . #TA - +— 1 FRARGE R S A R
58T, #isol R ,2011(1) :76-80.

(8] E%EAE, BEM, BAARE, %5 SEHME R
RAEEEEZ )] Mol A H,2011(6) :6-11.

[9] K%, Ze3i e R, % . Wil AR — 1Rk
WEA R R G [T]. MOl IR B, 2016(3) :
28-34.



F4E FoH ol @ E M K Vol.41 No. 6
2016 £12 A Forest Inventory and Planning Dec. 2016

doi:10. 3969/j. issn. 1671- 3168. 2016. 06. 015

LWAE KA EES BN EREZIZAN MR R X FE

(LT # LA EHEIE, LT AR 030012)

WZE ARAEAESN BT AL ASRY T EA R LM g —ANFE, il B ER
OB TAR BN, LFME TR E SN ZHBEA RBEEREE S, B LS00 4 kb L Fek
SO S BAAR BB AT A G AR T RA A BMR R RIR R T R OEASASHE
BB AR, AR EZ N BTG ERH R RRIE RS FERARFRATT 5,
KB KA BASAZR R EZANE, BARAH B KX E ;A SR E

FE NS .S727.2 XHEkFRIRAD . A XEHE.1671-3168(2016)06-0077-06

Permanent Ecological Public Welfare Forest System Construction Plan
Layout and Zoning in Shanxi Province

LIANG Linfeng
(Shanxi Institute of Forestry Inventory and Planning , Taiyuan 030012 China)

Abstract; Permanent ecological public welfare forest is a new concept and the first case which put for-
ward by Shanxi Province along with the development of the forestry ecological conservation management
and construction. This paper elaborated the concept connotation and zoning meaning of the permanent ec-
ological public welfare forest. Around the forestry development in Shanxi Province and permanent system
of ecological public welfare forest construction, and according to current situation of forest resources and
the system of public welfare forest construction, this paper carried out the permanent ecological public
welfare forest construction target. Meanwhile, the general layout, donation, forest land integration, con-
struction content on permanent ecological public welfare forest construction also were analyzed in the paper.
Key words: permanent ecological public welfare forest; system construction; general layout; zoning;

ecological location
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Damage Characteristics and Occurrence Regularity of Pseudaulacaspis
cockerelli in Kunming

FU Xingfei, LI Yaqgin, YU Xiaoyu, WANG Xinqi, LI Qiao
(Key Laboratory of Forest Disaster Warning and Control in Yunnan Province, Southwest Forestry University,

Kunming 650224, China)

Abstract: Pseudaulacaspis cockerelli is one of the main pests which damage Camellia japonica and C.
sasanqua. The damage characteristics and occurrence regularity of Pseudaulacaspis cockerelli were investi-
gated in Kunming, Yunnan Province during March 2014 to March 2016. The result showed: (1) P.
cockerelli took place in 3 districts of Cuihu Park of Kunming City, Southwest Forestry University, Jindian
Park of Kunming; The damaging rate of C. japonica was highest in Southwest Forestry University, which
accounted for 100% ; Pest indexes was the highest in Jindian Park, accounted for 65% ; For the spatial
distribution, the damage of east—outer of trees was most severe, average population density was 9.7 on
each leaf. (2) Pseudaulacaspis cockerelli had two generations for one year in Kunming, and gamic female
insect overwinter under its testa; The adults began to laid eggs at the middle of March; The first genera-
tion nymphs was swarmed from late of March to middle of May and the second generations was swarmed

from the late of July to the middle of August.
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A Preliminary Study on Diversity of the Forest Injurious Insects
in Menghai County

YANG Hongpei', ZHAO Jianwei', TAO Yongxiang', WANG Lanxin', XIE Xiang®,
DEN Jianjun®>, WANG Qiaoyan'
(1. Research Institute of Yunnan-Xishuangbanna National Nature Reserve, Jinghong, Yunnan 666100, China;
2. Menghai Forestry Bureau, Menghai, Yunnan666200, China)

Abstract: By using interviewing and field checking methods, this study conducted a comprehensive sur-
vey on the forest injurious insects in Menghai County from June 2015 to August 2016. 294841.5 hm® of
typical forest areas which accounted for 80% of the total forest area in Menghai County were investigated
and a total of 1539 specimen were collected through net-catching and light trap over 120 sites in the stud-
y. Results showed that there were 248 species were cached, which belonged to 67 families and 8 orders,
including the key forest injurious insects and resource insects. Therefore, this paper also listed the direc-
tory, damage objectives, and damage level of 236 species of injurious insects.

Key words: forestry injurious insect; net-catching method; light trap method; damage level; injurious

insect directory; Menghai County
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Tab.1 Survey points information of forestry injurious

insect pest in Menghai County
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Lefebure PN Y + Ft G 2 7 Eubasilissa tibetana .
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e darlisa Moore +
N De'ndrolL'mus houi A LR WOEsaR kEmsf Polyphylla EEW A
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R H
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(6) Moors oA + B L 4 £ Holotrichia paralle- * @L e /j: >
! E o la Motschulsky K ,\L}‘ VEE
T S i upterote lativiltate | Zk
Moore bk + St TR
LA g Eupterote citrine 4 W fy & (1) ST Anomala sp. HEAR FrAR +
Walke ok + . . B
‘ f’r . ‘ AR M4t ¥k @ F W Kibakoganea -
TG I Palirisa sinensis o W fa F (6) At dohertyi ( Ohaus) g +
Rothsch A +
Hh A 4 A i Eupterote chinensis A | 11 1 Tifs 1l A Kil')akoganea Jujio-
Leech B g ~ 4 St k(u- ushizanus Na- 2% +
BRI Eupterote diffusa ah mofE E “
Walker Mok + oL Anomala corpul.
LR , ‘ e E VI L N
(2) AL Saronaga. commif- ) 1 J £ Hif S
era Warren A FE AT + W4 Cheirotonus gestroi  JEA FrA +
ST 3 Sk Saronaga oberthuri  %J7 A B £ B4 S Anomala
M Tl - expansa
Houlbert IR N A + &t (H. Bates) AR FrAR +
Wi R k= Phassus sinj A T A i Ad i
o ! assus sinifer \ N BT £ oretus tenuimac- .
(2) o5 B sinensis Moore EE 1‘3’%{ o+ it ulatus HEAR FrA +
ok il A
P Sa '
Hekish e A SRR RET e e, T B
Im(ﬂji)ﬂr %f HE Camptochilus  sinu- bk (3 stein RER R
pRx] e ; 2 W3 X
osus Warren % + WEZEH 24 Sagra fulgida Y-
WHE /9 ik Camptochilus . Vi minuta Pic Kﬁ% %Jﬁ: +
aurea Butler + |
FreRL Y KR 2L s - oE, ARG
(4) 2T v A Ik Gandaca harina BRTIAR + — A agra longipes Baly =y 35 *
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e - ENT AN (2) A HD ratus ( Dru L)Lé T m +
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o Prosopocoilus asta- .. N T 0 S |
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AT ] Dorcus arrowi AR N HE
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m - V. BEMRHEE A5 10T EUHPYE 35, B2 1L M
I K OH TR o N N
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L L, Sl o SR A, TR A 3 R AR K L Dok 1
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‘D RIS 11 28 B B T . IRk R
ML . . N N g S g A 1
Bh AREE Combate KW+ SIS Bl K PR B2 (R0
L R = [ ENRE RN Ea TR
) W AR A (B WEE (BT
7 8 Lagri it " NYTAN N
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Tab.3 Each species number comparison of forestry

injurious insect in Menghai County

H i Fi o BRI L %
W H 9 15 6.35
i 28 169 39.03
HHH 16 37 15.70
H#H 7 11 4.66
s 2 3 1.27
S| 1 1 0.42
A 63 236 100

4.3.2 ZXEIFEHE

1) ARG B R i, SBT3 A 0k
RE S

UEAESR , B B EL RS A N T Ak, 7 B
HFRHBRR A R I T AR A 55 5T 46 5%
R S 11D8 72 IS 2 VA W NI U WS SN2
N TSR H A, AR i o — | bR 5 ) R
| 07 N = 3 306 100 = ol N 1 A TR ol )
VETT A LR I R 3 b 1 i MRS Bt A 2057, A bk
b B HU e AL R AL T R A

2) M FR A7 AR, S R Y H OB, A E
YNl

B BT = rE A P SR, VSR A R AR
PN PGS, ZR e it vl ZR U AP L 5 2 v P X
T v LA AR 7 R RN R S g ) 4, RS ARK
146. 6 km, HUHEA(FE 4% MY AR GEIRE R, 3R

WAZH A5 WA A WS H AR B
iR SR T A E A WA G A B 4%
b T AR ARG R R AR K R, Iz
KR AT, BT e B MO A F Y AR
Y BLEIE

AL IR A A SR T AR A R R A
2 ERBEMM RO, ah iR A FR MRS
R, DAL TG E A St S i 1 Rk ,
T AR AN A i AV, S S i, A T — 40
KRIEHITER

Bt A3 B B IUR AR R AR RS R A AR
H Tk HEH, SEEARLEZIRE BT,
Hp ARk By AR AR B sk KRR 3EVA B ARk 56 69 A8 &
TAEA T 69 Ky 3 A0 B, A2 — FF Rt

S
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(FTFEMLE, =8 #H-F 653499)

WEATRAMAGEEZANMRAMEX LA LM A0KE £ FRBFHIE, SR
AR FPAL X A AF 4L RN | 3% B A — A A — A MG B — A KRG  B— R #at
B—4A & Hb—r] 63K 6 FPEARR AKX E I, 5 A 3 BAF R AR X G R IEEERAREEF

S AT AR AR T A K B KR T BERAE D 09 £ KR AR AR A, 1A 3| Mzz‘%k
R RIRBF K B A KK ST R AR S BN E R SR A AR R Fe Ak LA RA
R,OARRZ LR R K F 4%,

SE%Eﬂ R ARG Bk 1A AP AR X BT H AR 2B 547

hE 43259792, 13;S753. 536;F224. 5 X ERFRIRAD . A XEHS.1671-3168(2016)06-0095-04

Walnut Interplanting Mode and Comprehensive Benefit Analysis

ZHANG Qifen, ZHU Zhengming
(XinPing County Forestry Bureau, Xinping, Yunnan 653499, China)

Abstract: Based on the characteristics of compound interplanting mode of agro—forestry system with ply-
ability,, systematic, intensives, gradability etc. This paper put forward 6 kinds of walnut interplanting
mode which of walnut and tea tree, walnut trees and walnut seedlings, walnut and Chinese fir, walnuts
and konjac, walnuts trees and ginger, walnut and cabbage according to the principle of walnut interplan-
ting model species combination. The paper also analyzed the cultivation management technology, the
yield and benefit of each interplanting model, results showed that those interplanting modes can improve
the growth environment for under layer crops, reduce tending costs, drive regional economic develop-
ment, meet the needs of society in many aspects, and cultivate a batch of forest and forestry science and
technology personnel, provide technical support for the development of forest industry.

Key words: agro—forestry system; Walnut; Interplanting mode; cultivation techniques; benefit analysis

Wit , 2 2015 4F 12 A 3rF BaskFiE i P37 E 16 320 J0/hm® (3 BUA 2R 85 1H BT
BUE 31200 hm?®, i 8= A 10 093.3 hm?, 8, FrFE bR mA 5= 8 ek r={E s
Btk B =i 549 1 kg, P77 544.5 kg/hm? ($ Bil5 BE T B R 28. 7% .64. 8% . 71. 3% , 45 i 45
A HERE AT s ZELRIRA 1,647 1278, WEEEETEM., SEAENN TN 8 &K, 4

¥ B #A:2016-10-01.
ELTH : =208 A FEMOL A HE 50 B (35 H 485 . [2015] TSYNO3 5).
TEEBN KRR (1971-) , %2, 2 BTN, S TR . 22 A ARG TAE .
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M B E B 1105 5T, skl B A ET T B
LI XA AR A BB BT B T R T Ak
PR E TR S S A MOl & R L T 2
— B RETE A SR MR 23 18], R Gs  7 e KT
B 3 PRI AR 2 RIS TR AR ARl A S R i
FAHEMTIRERSSARZ 258G e R K T8
JZEER RSO kIR R R BRI S B S 4
- D1 N Y e ot Eo 2 G 5 A o 2 B < Y D
BESR B SR AL SRR AT 2 R R A4
FeoE A U LR L,

1 A E) Fh A IR 1S B Al

WA AR (B2 3C . Agroforestry T%, Agro —sylvicul-
ture ) EARAHRIAIVE Alk BRksr GRA BRbR 2 A
ol JRARAO S, J&—Rh a5 & MOl 5 ROl 18] 4 3 )
IR AR s S e Jr X AR S &8
R0, HEAT LR RAFEIE

) EATE  RME S EERGEUL T F A
LERX R A, B RSS2 DL R
ML G 28 R G X LR o S R ] 1455
Tk, RGN EE ] 2 5 ZRIR TR,
[FIF AR A 28 RGBT 5 4 L B TR
[T Z 18] 52 Rk 8] Y S BIR  E5R B5  1) s 2 B v F
sEEE.

2) ROk AME B RE RS E—FATAES
R YL AT HAEIR RS540 5 T RE , 72 2 iU Z 114
Yoot 5 e i S I MZ2 5 Al AR IR R . RS
LB RGAF T H— X R AL S MOl A7 T
FEBUR R G BB ARG R PR 2 AR

3) SRAME AL G 228 R GEIRAT ZFh A A
ARG TR P EOR B — U i ARl B
M ATABRGEA EmHAR, AEZHR S
PORBEA & BEOR A0, JUH 55 2 2 07 Wi i &
£ N

4) RN RRE G 28 RGN KN LURA
AR SFH SR, AU — R/ NEE e A 2548 R
T, B A H ] R S8, F 20 /) U del 5l X ) B
JC, BLENE T ORTE AR A AR T B P bR A 5

RME G AERNGIEE] T H HA AR A, 97k
b AT HIAR, 3 28 U Al AR R 22 % A 1 K
- PEAE A A SRR A SO PR A SR

2 ZtkiE MR YA S R
1) B Rk WA, DT (A A B

2) PR M R, L 0 366 458 3 52 S 5 ) b i [ o
VEW) BT AR 3 ~ 4 a, W55 2L AP AR, B (koK &

3) M VR EHE, Mo P38 Nk 5, i I
MR AR, T AR 40 2 HE AR UE RE FE 70 A1
FICRE, SRH M ET

4) TAT A FVED R A B e SR A KA
Rz A R E o N R AR MR R i —Fhi
R, XS Al ARG A A R R
i R AN BE S BRI R

5) IR SR A LR R E AR, b e
PRI 2 E

3 izpkiE R SE AR I

3.1 #ZM—35H

Z5W ( Camellia sinensis(L. ) O. kize) , T, =8
B, E 2 25 XA K A b T A, 2R R 1
S, B AR IR AR T - 12 ~ 18°C, e 1 4F ¥ 1R 20 ~
30°C , 4EREK & 1 000~200 mm , FHXHEE 80% LA |
WX BT B BB R XS SR A R R
K 2J Pk, MR N TR FP SR, 280 AR AR 17
/D B BN G, AT R A S BT, AR
Fh bt 10 SAEFAR

1) ik 5 =X SRR BRA T ATHE 1.5 m, Bk EE 0.4
m, A% 15 000 #£/hm”

)M ET .6 AR T H LA,

3) A BETEAE BT . Ly i 2 A8 1Y 2R — e ALE
B FEASH 535 35~50 om BEIEAT | PR BT F M i
15~20 em AbBY X FAL, PR B MR T ;55 — K, 75—
FANETE R AE 4, WA BER AR B 15~20 em
Y RWA: T, ARG 58 =R 78 A K
% 30~40 em KA, A 10~15 em, 85 L 90K
AR SO, SRR 5 S BRI 100 em B BE
i 60~70 cm AEFHE BYF-8Y ) FELUF AT AT,
RRRAIE T 5 8 ~ 10 em, fig )5 7E UAE 80~90 cm
JE, 2 F—AEEY 8 AT — IR A

4) A= i (8 4EF3¥1%0) 24 1500 ~ 2 250
kg/hm® + a; KU 3~4.5 J7J0/hm’ - a; FNER AL
A CERER A0 BIPAEST RAET2%) 1.5 T/
hm* - a 25 1.5~3 J1J0/hm’ - a,
3.2 MR —iZ ke

EBOMAT I BRI 3, IR IR AR
THBEEE A T R, M FLIR 20 cm, BREE 10~ 15
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em 71 20 ~ 25 em, 2 HH % B 80 000 ~ 90 000 £/
hm?, EMER B LT, 6 1 8% T b T, BRI 4,
ik, DRI 78 55 MR JRETET 1 He 4 4 ) DARI i R 9
R AR B S IR S R 6 A Es A iRgn,
WBRME, SRIG AT 5~ 7 RBRE P #E, I 5~ 10
em, JtiflE 3—6 Ay LARAL A £, 5 A i — KR &,
JEAE 75 kg/hm? 3 7—9 H 403 LA Jits 8 A8 | @ AC A =&
B A —k, MEAR R 113 ke/hm?® ;4 F 4y dE47 9% Hu
BiiG , FLOEAs 2 000 F5 AR ; 5—6 H LI Z W R |
A JLFEAR 800 fix ik ze XA , & H 1 K, BiiA
FRPEAR GG, 17 (o8] s & B ok, P 2. 5% 15 7556 IR
500 f5 B ME A%, Bk B 36 000 #&/hm*, LAY
5.00 JG/Bk, A 18. 0 J170/hm* , F1FRAE 7= BA (#%
Pl A IR R 253 E Y T.9%)15.0 ot/
hm?* A 3.0 J76/hm’

3.3 Zh—iZKE

FIRRZBEARAT R AT A2 AR T W, i 20R)
23 (] ACEIAZ AR AR 1 S I/ 2L

DEREEBEA BT K fH BT
B HLAE R B b, RIS M AR R R 20~ 30
em, TR 75%5ERHE 800 ~ 1 000 155 #E4T + 1301
B, 1 JRERER RO LA 3 AlE 20~ 25
cm FIFEE I VAR 1 em, 56 2~3 em 224, B 16 A
AW S A S A v, A A S T
5 TR DR WLRR 7 B, SR 5 T 26 R R S
BRI 6 ~7 AR 7 fa LI 4, s kds
=Y.

2) A ARIEAB G BT 36« A2 K 401 125 oy S e J A5
I3, FH 1% ~ 2% B 16 SV 2 5 VRN HR 56 4 A 15t 800 ~
1 000 £ 28 SLWE AR, 3 1 R M AL 1125 kg/hm® M
W, LT 4~7 WK, BB 7~ 10 d BEHT 1R, BIK
W04 56 J 5 S B S K ke 4l i, LA B 40 i 7 A=
2,

3) AL .6 A 473 LRI ) 3uit & A 00, it
JIE 4 180 kg/hm* ,6—8 H /34 180 kg/hm* 45 #iti
PRZ iR 5 523 K ; 9—10 A Ja], Bt 0. 3% W4
A NEKESH R AR AR B, B2 i i AR BU v ik
MBI R

AR 2 5 E R R A A=
ik 22.2 Jikk/hm’ B 0. 28 JU/8K, U 6.216 J7
J/hm*  FIBR AR 1,183 J5 J0/hm’, i 25 5. 033
Ji7t/hm’

3.4 Bk—EF
Ak b SRR R A AR AR B4 388 5 4% 4

RS BRI H AR W

1) FiAE b e PR . BE£E + 2 IRE | IR AL
J iR K R 8 I b 5T b R A R S, T
3H® TAIE 4 H LA,

2) %, FHEHERE A A K 2.25 vhm®, 5
% 80 em, AR ¥E 20 ~25 cm, f7HE 25 em, B 3 ¥ 2
WEMEAEIE AL E 238 60 cm,

3) FlAEGERE T e PE ARF, A B Lk 5 R
R ERE R, 2R 7K =300 g: 100
kg BC AW, 12 20 min,

4) PR AR VR IR, 2F ) 5 OKOF
5 45offy, FORIK TS A, SR B A YO, b
h 2.25 JTkL/hm®

S)YBEFEH, R AMIG K, SR KA E 10
em DA A K

6) MEAE : MR K E 2 em WA, b FH S 2
LML 1500 kg/hm?, K5+ 10 em, 55 B

S 10 A o N AR, 7 i 37.5~60 v/
hm? WA 11. 25~ 18 J3 70, FOBR LA (FpE 30 e R}
ML BT 3%)6.65 J7I0/hm?, HIA 4.6
Hot/hm* LI b .

3.5 ki —E=E

A LW, AT = TR RN SR G, APk R Rl A= 22 A
ZAEBR S, AERAEREH, VA S IA AR
HfeE  EREFPEARMT .

1) ik 5 . Ve PE 2 IR)R | R IR AL
o e HEZK RAF 0 e 5T M A A 22

2) #&Hh . & b it FH S R ZE 4.5 ¢/hm , #
SIFREA b ST R VA 254  BRIE 25 ~30 em , fTHE
35~40 em, ¥ 10~12 cm,

3) #& . b2 0 T H 72% 4% FH BE R 6
4 000 f5 IR 48 h, JE 1A, BERERE KAFFI

4) TR0 A B 22 A0 BT LN RS B R
AR AL DI ZE T K R PO
FIFEVA N (20 2 )5 ) — 3, B w1 4~5 em  #5Fh i
3~3.5 t/hm’,

MR 4 m ATHE Z [ SRl AR 22 A2 77 A 22 301/
hm?® , A2 0 4% 3 000 70/t WA FTIE 9 J7o6/hm’, 411
BRAS (R MUREK S T.9%)2. 93 J7o0/hm? i
Ak 6. 07 J776/hm’

3.6 ZBk—RIE3E

FZBEAR N IR RIS, i 5 J0/fk , A3 2F
40 JC/ kg, BTN AGE 2.25~2.7 JiJ6/hm® - a, J?
BIRA 2~3 FoT, FHSERAEE AT .
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1) b . P E R E IR B HEK R4
B A ER R ARt v A

2) B FEURTHANAE 25 A B, E R TR AR
25 000~30 000 kg/hm?* , B§fE — %% 3 000 kg/hm’,

3) ARAE I E]  BEAEAY 4 4 R SR A s ]

4) F A BRATHEE 0.4 mx 1.5 m, P4l %5 B
15 000 #£/hm*

5) 46 B R AL . 5 A D Dol R e 1 TR, (R
ZRBGMRABLE  fem =, B 0y i el S
FRE 4~6 DUZE K EEEY 25, B8 R AR
BIETEAL, AR I AT RS 347

6) 1B AL . AR 5 Hh 77 A A K 3AGE M EA TR AR, R
FE AL AT | A RAE w] B R e I

7) R BT 20 5 R G, LT
PEHE, TOZE T HRR 1 ~5 A0 25 sk T 28 19 |l 28 8 %,
TZFRRAE 2~ 3 YONIEH, EFLL 10~ 15 em, I 7
ARJETFE R B, M ZE M R J@ FF R AT AE 5~ 10 em B 2R
i, B ETIL0.5~1.5 kg, =HEATIA 7.5~
22.5 t, 7A@ Al 3K 3,75~ 11.25 J3 J0/hm?*, F0EG A 77
BUAS (R 3 I RE R 4RI 2%) 1.5 T ot/
hm? ,(%Llﬁﬁljj 2.25 Fiot/hm? DL L

4 [EFRGEE R ITM

4.1 XM=

TR A% e B AT RO AR TR ) g
VEYIRE) 1l 1 b 3% B 55 ) AT B AR K Y i O S R
Tt 9D+ HEK A3 ISR BT e T MR N 24
TEIR AR AR
4.2 ZFE

BRI RSB T —Hb 2 F A —AE 200 B AR,
PRIET A BEIR Y v A5OR | S 3 A A67 TE RR A i
Tt R KA, R S0l 2 7 38 AR A 301 ) R A W fig 7840
FIFHMHD 2 18] S RE AN 3 AE BRI BRI A 26 0
Bgs , IRBILVE SRR H 0, [RIEEXARCT AV ik
Frrbk B it A A5 4 B T i 2 BT Ry B Y, B
T O I AR IR R T IR TS 3 AR T
LA RAS, ZAREFAT IR 1.5 J7o0/ (hm® - a)

PAER et (R 1) , 48l T IXIRE T AR,

®1 AREMEXEFHFESN

Tab.1 Economic benefit analysis of different

interplanting mode J7 76/hm*

R 2 R EEREZS @R
k-2 3 1.5 1.5
k- pk 18 15.0 3.0

Bk-ZA 6.22 1.18 5.04
L SR 11.25 6. 65 4.6

Bib-A: 2% 9 2.93 6.07

k-3 3.75 1.5 2.25

4.3 HSME

1) A%k (R 7E 52 A0 AZ B A5 4 i ) sl e 4R 22
PR, TR BERE AR PR AR AR S
&R AL 2T TR OK

2) Bk IR R A e T AR AT A 55 B 0 3
AR WO HL2s | e R i A 1, ik 17 88
SEE NS LE R FE 2,

3) EFE T KALPARA RO BN 51, AT THE
KM L BT R rh R R T AR [ Rl AR JECRb
THEARNGVE A 2 1, A 7l & R R R
SCHEE L, PRSI RD, AR E S SEER 1200
hm? ;P2 £ 52 160 hm?,

S
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EAEE, N A E @, Eaa % It B
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Effects of Different Nutrient Deficiency on Nutrient Concentration and
Physiological Characteristics of Camellia oleifera in Guangxi

QIN Zuoyu', LIU Li*, TANG Jian', CAO Jizhao', PAN Bo', RUAN Yang’

(1. Key Laboratory of Superior Timber Trees Resource Cultivation, Key Laboratory of Central South, Fast—growing
Timber Cultivation of Forestry Ministry of China , Guangxi Zhuang Autonomous Region Forestry Research Institute , Nanning
530002, China; 2. Nanning Arboretum of Guangxi Province, Nanning 530031, China 3. Guangxi University,
Nanning 530004, China)

Abstract: On the basis of the formula of Hoagland, and according to the nutrient absorption and distribu-
tion rules, this study adjusted the nutrient formula of Cenxi soft—branched Camellia oleifera, and also
conducted a test to study the effects of different nutrient deficiency on Camellia oleifera seedlings in Guan-
gxi by the methods of sand culture. This study monitored the nutrient deficiency, nutrient contents, phys-
iological characteristics (nitrate reductase activity and peroxidase activity) of seedlings under the lacing
environments of seven mineral elements: nitrogen, phosphorus, potassium, calcium, magnesium, iron,
and sulfur, the results showed: all treatments of nutrient deficiency had negative effect on the seedlings
growth, such as leaves chlorosis and dull, seedling slim and so on. The phenomenon was extruded within

the lack of calcium, iron and nitrogen. The principal component analysis of leaf nutrient showed that the

YRS EHA:2016-11-14.
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the order of leaf integrated nutrients was followed the order of vegetative> Mg> -S> —Ca> —Fe> —-K> -P

> —N> distilled water, and the main limiting nutritional elements were nitrogen, phosphorus, potassium.

The deficiency treatment of nitrogen and phosphorus had the greatest impact on total chlorophyll content

(a+b) , nitrate reductase activity and peroxidase activity of leaves, and these indexes were slightly higher

than that of the whole veins under the treatment of potassium deficiency.

Key words; Camellia oleifera; nutrient deficiency; morphological characteristics; nutrient element;

Physiological characteristics
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Tab.2 Effect of different nutrient deficiencient treatments on Nutrient content of Camellia oleifera leaf

e N/ . P K Ca Mg Cu Zn Fe Mn B iﬁﬁ‘ e
(g-kg™) /(g ke) EELy

LR 14.72 955 7936 7722 1502 2.75 13.50  415.00 2101.00  23.80 2.270 1
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Tab.3 Effects of different nutrient deficiency on
physiological characteristics of Camellia oleifera leaf
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Development Path of Creative Agriculture in Jinzhou City

SHAN Fubin, LI Xin
(College of Finance and trade, Bohai University, Jinzhou, Liaoning 121007, China)

Abstract; This paper analyzed present situation and the difficulties of creative agriculture in Jinzhou Cit-
y, then put forward the development path of creative agriculture from perspective of industrial attributes
and economic attributes based on the Industry status and market demand. The paper pointed out develop-
ment direction, spatial layout and development orientation of the creative agriculture, also selected four
suitable development modes and carried out key measures to promote development of creative agriculture ,
such as integrated planning, foster leading project, build industrial cluster, and strengthen industry inno-
vation.

Key words: creative agriculture; development path; development model ; industrial cluster; Jinzhou City
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New Hot Topic of Ecotourism Research

CHEN Xiaoying', LU Xiaobo', ZHAO Hengde®

(1. College of Tourism, Bohai University, Jinzhou, Liaoning 121013, China;
2. Management Department, Liaoning Vocational College of Science and Technology, Jinzhou, Liaoning 121007, China)

Abstract: With the vigorous development of ecotourism, the related research of ecotourism constantly in-
creases in China in recent years. The analysis of ecotourism research in recent years by Chinese scholars
showed that the main research content focused on five aspects of which the ecotourism theory, resource
assessment, development and planning, regional distribution etc. The new hot topics focused on six as-
pects: 1) research of ecotourism environmental education; 2) research of community participation in eco-
tourism; 3) ecotourism stakeholder’ s research; 4) generalization of ecotourism research; 5) ecotourism
alienation research; 6) reflection to the ecotourism. These new focuses are a sign for research trend of
profound, systematic, comprehensive and objectives. New focuses are going to correct the deviation and
fault of ecotourism, and effectively promote the healthy development of ecotourism in China.

Key words: ecotourism; research hot topic; environmental education; C community participation;

stakeholders ; generalization research; alienation research
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Potential Optional Fruits for Eastern Hoolock Gibbons ( Hoolock leuconedys )
on Autumn in its Active Regions at Nankang, Mt. Gaoligong
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Abstract ; In order to provide reasonable and effective evidence for conservation of eastern hoolock gibbon
and its habitat, this paper conducted an investigation on animal potential fruit food. This could provide a
plan to prevent sudden natural disasters caused by lack of conventional food and finally threatening surviv-
al of gibbons. Combining field observation and laboratory analysis, this paper identified the fruits from

Nankang activity area of gibbons at Mt. Gaoligong and also determined their composition. The study
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mainly focused on type of fruit and tree, the color, size and shape of fruit with or without protection, pH
value, water content, protein, fat, ash, Ca, P and so on. The parallel experiments was carried out and
the average value was gained when each component was determined. By using Microsoft Excel in 2003
and SPSS software 17. 0 for Windows, the data was analyzed. Fruit and food source also were tested by
independent sample data contrast t test. Results showed that the hoolock gibbons only used liana fruit and
tree fruit, liked berries and pomes, more favorite purple and red color, no special requirements for fruit
size. We measured thirty fruits from their active region in this study. However, in their food sources,
small fruit was the most which accounted for 56. 14%. Comparison between characters of measured fruit
and gibbons fruit food source also showed that Embelia procumbens, Holbelia latifolia and Piper
ponesheense were close to their food source and likely to be alternative fruit for gibbons. .

Key words ; Eastern hoolock gibbons ( Hoolock leuconedys) ; fruit source ; potential fruit food; Mt. Gaoligong
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Tab.1 Classification and physical characters of fruits in hoolock gibbon active regions at Nankang, Mt. Gaoligong

e 4 DNy gl Kb /em JBAR O RRZEREL RIS gy pH
1 AR Tetrasigma planch + KR 0.55 BRIE A HR ¥ 3
2 KIBA T llex longecaudata + FaRic) 0.15 ERIE TrAR Bk ¥ 3
3 E[VEE AT} Schima khasiana + SRE 4. 60 WERIE EIN %R o 3
4 EBIEHELE Scueflera minutistellata + S 0.15 I ERIE EIN FLUR ¥ 6
5 KA 2% Alcinandra catheartii + FAi) 0.15 ANHLI EIEN REM A —
6 B TKT Schisandra chinensis + Ean) 1.90 Bk A RER & 3
7 ¥R Eurya japonica + SR 0.12 BRIE TrA HLR G 7
8 NHHBE Rose soulieana + FARi) 0.75 R A FLR I —
9 I Acer oblongum + EAR ) — I EIN juES T —
10 #%-Z 4 Lonicera tragophylla + R 1.13 BRIE AR IR o 6
11 JGiF Sapindus mukorossi + Pt 0.55 2 9i4 PN FLR ¥ —
12 WM ILSY Psychotria symplociflolia - Fani) 0.42 Wk AR S & 5
13 K:3% Elaeocarpus decipiens - £l 10. 08 ke TrA (2 & 4
14 BEMRBET Embelia procumbens - Z&An, 0.25 IEERIE A IR b 3
15 EHAHICHE Terrasigma delavayi - Fai) 0.30 WERIE JHEA IR ¥ 4
16 WEEIFR Twpinia affinis - a1 0.10 BRIE N FR & 4
17 BE&ALEZEIL Maesa japonica - I 0.20 PERIE AR FLR J 6
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19 428k Hypercum monogynum - B 0.21 HEB AR FR o —
20 LIHEARSE Manglictia indigis - Fanic) 0.30 ASHLI TrAR RER ik —
21 W Cyclobalanopsis glauca - RER 8.63 IEERIE PN (S & 5
22 FEEF Ardisia neriifolia wall - Fani) 0.45 g2 9i4 AR R & 6
23 FRESEME Vaccinium duclouxii - SRA 0.04 PERTE AR HR o —




- 118 - 2 ST | R

gx1

Fe o 4 Ak A KN /em JBAR RRIZEE RUERE Py pH
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25 BT Clochidion velutinum - B 5.00 BRE EIwN Bk ¥ —
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21 #HH 68.77 3.68 1.26 3.05 0.35 0.17 (pHE N 7)o AEEVFERIHA pH (ESZI 13 6
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®3 RERLEERERIMEERILE
Tab.3 Physical characters comparison between edible

fruits and non—edible fruits

P s R g ol JEEIR
FEAF S FHIE R R Rk
R 6 2 4
2R 9 2 7
R BUR 8 4 4
AR 1 1 0
BER 4 2 2
FA 17 8 9
awxm  HF ? 4 .
A 7 0 7
A 1 0 1
SRM 9 4 5
Hita, 4 10 5 5
e 4 2 2
£ 3] 3 0 3
R RE 25 9 16
Ttk Wi 1 1 0
AFLTE 3 1 2
HEFE 1 0 1
SN 16 4 12
K LiES 4 3 1
= 8 3 5

* BEOLBRE HRE,

AR YE (pH {EN 3 5 16.66%, pH fH N 4
50.00% ,pH 1H°4 5 5 33.33%) ,5 F A 55eE: (pH
HH6),2 FhhtE (pHAER 7).

IR SRR A E TR 22 AR
BF (FF4),

3 itig

3.1 BiREIHEE
2 2R E KB R R A0 RS2 IR A SRR 2k
RSB SRR AR SRR

Xof AR 2T (4 B ., LR R TR A R AR
RS R RE IR N A (R P S T K Fn 2
BRHZE B 0 A WG 5 A KB IR B L,
U, FEARFREA 7R 18 K AR BB 0 28 i o
ARFEARAL, HAR SR REE AR A K R,
PEREAY RSB £ R BT (A (1 83.33%)

ARABEE RS SRR/ NI A 2
KSR R A L 2, ANREEA FE R R
AR A IR TFRA ERRA K, R BRI
SERARAE R B U R IR AR K ) SR ST BB S 0
DHRABRER A SReREREA L, FORREK
MRS G R I, R e, v LIsl b KR A &
fIRE I AE

AR B K B S ST R AR A e, (H
B E TR MAL R A TN EoKE KRR
SRR IR N 2 s P A S Y [ POR N
AR A A S R EL B, AR R S X
HLE SRR, 2T AR R AL R Bk, R
H— )2 HME 5 R A MR Y, AR
FIE KR R BRI R A5k RN 2 AR
PSR P T/ 3R SRR RS SR R R B KRR
HiE, WREKEY, RNZT, RAKK, RKAEK
AN T B2 3 e S Ak B el v PR A 10 P DL
1, X—m 52X AAERKEROTERY A,
BT T & KB Ik 90. 26% , H LW 1 1 b
BAHEE WIEE, EAHEKERS S RL
Z—
AR A BRE AR Ca F1 P BEA R 38 D
U MORJEXT SR IR PR PR R, FUJE 56 el
JCEMIEH TR,

3.2 BEWIERTE

HRIE 16 Bl DX SRR AE AN 2R 1 R s e R SR s
FRAE, T4 B R 1 ./ \ JH JICRI A A 05 3 b 5
HEWRRIT A, RA TR Y, R
S ERL i (T Bri SO

1) ) & PR e AR B AR/ (HR S IR AR — i

T4 RERXLEFRERIEFHIUER

Tab.4 Nutritional content comparison between edible fruits and non—edible fruits

FKAE/ % HHE % & Wi/ % TRABY/ % Ca/% P/%
IR 67.20+4. 20 2.35+0.24 11. 17+3.40 4.10+0. 30 0.30+0. 04 0.37+0.07
AR B RS 68.50+3. 68 2.89+0.27 11. 03+2. 63 5.60+0. 54 0.320. 03 0. 4=0. 04
L (P=0.05) 0.225 1.368 -0.032 1.292 0.378 0.353
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T S EER L E TR EFHEEARRE,

2) NA KRy g G A | AR A A L 38 s 1 b
ISR H IR AS RN T JICE FUR A, P 2 B £,
P IR AR 5 R B A KB, KN ESR R,

3) PR R ARAL S EE , R/ Fn R 42
T, AR TR B IR S 2 i\ R 5 (0 AR
HE e & B, HIR S A R AE AR ST, gt A
WA, S AR R K R R T, N 5w
K,

ZE LTk, ) E R A vT RE A LB IR AR S
3 Fofo SR S v ) Bl BT RE PR LN TR R ORAE
2010 4FAYNREE TR & B, 7R 11 JE R A i S BB 1)
PRRET, HRIE AR MBS R | AT —AF B A R 5
A RS AR GIE , X T8 5 AR i
TSR 22 S A 2 1 IR V5 B IR B R g
(ORE B S kR A A A S T — A
[T

FE DU 7 B LA S0 £ 5 RN R £ 5 SR S [a) i
A EZE S AR R DL GE 55 5 10 fA B R AR
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WK R B R A T IR AR, R AR H
JERE IO AL S R AR R, 75245
AN —REFFA B B AP R SR W LB A, AnA 2R
SR REA B A A9 B R BRI EIVE A (E
ST A —R L FE T Re s i B RIER
FERXCAPIE LT, 2R F1 i KR 2 ] 3% 26 R 44 e e 2
R X R e R T AE R SRR 0 5 S L R A4
RUGE , XS REiE— 20 S T

B . MR BEREFR AR LR FHAEHHEY
PP AR & L 2009 BFFR A FFFeHF A ME A
RARA R E 22 2010 B AFHE R M A2 6 V8 | R 2 A
AP R AR R A K RATE F BFF B IR A
W 3655 oy B 8 AR o A B TR
0T 935 5 A8 — SF R T S Bt

S
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WE A TABIT R LA T A RBET AFBEN AR D REBOREZ—, ARERS
AT EAMT ARG SR, B 2002 FREHAMAR T CEDNEBILGH SR KX =d 4P K
BT RA LS TOFRES, MY ERLT ESHREALLEMET R0 =17 R B4
1T E R BRI, X TR FARAEGHEEI T X, 4 60%0 e 6 A 747, 8t 60%
8y N RERE ARG F 24T

LR DR AT R AR RER
HARIAEG ;A

FE 43S :S718. 521. 1;0959. 838;S864. 3 XEHS:1671-3168(2016)06-0121-03

Artificial Breeding of Ailurus fulgens in Distribution Area

LIU Bo
(Yunnan Forest Nature Center, Kunming 650224, China)

Abstract: Set up artificial population breeding study is one of the effective measures to reduce the wild
population pressure and protect Ailurus fulgens. In order to increase the rate of reproduction of Ailurus ful-
gens, Yunnan Forest Nature Center have conducted an experiment in the distribution area of Ailurus ful-
gens since 2002. The results indicated the artificial breeding rate and survival rate of Ailurus fulgens have
significantly improved in distribution area, which related to enough fresh bamboo leaves for Ailurus ful-
gens. This study also showed that about 60% of Ailurus fulgens gave birth in June, and more than 60% of
the pandas had two babies in each birth. .

Key words: Ailurus fulgens; breeding; artificial condition; pregnancy rate; breeding rate; survival rate
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SN N R S BE LS 7 R S I A
BRAS ) A1 1 L LA e DI 1) S M Al LB A
WLEANE . AT/ NERA A B A oK, [ N Ah Y
A S Bl SR SR AL NS T N TR SR AU
BRI

WG N1 S B 9K, /N BRI (S 3t 32 7

rFE B HA.2016-11-22.

WD AR B R BE IR, B A AR S T
RRadA T T N TRRE, R AR ST, R A
R R A IR B TR T AT BRI BR A O 1
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IR Z AR SRR AR AE 2210/ AR A SR 2 56, (ELIA
e = R Y ST AR A LU 4k, A BULS AR IR
MR A& 26 1F A — R LR ST AR, S A A 2
T A 0 R 3% 2 B I 4RI
EREDIPN R0/ SN W E A FR S DR T SR
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Helh, TEJRN T AT /AR A 1 BE 58 52 B0 2 AT 2 Y

1 xRS

INRRAH BT B T A DR BRI b
PR BN AR 2 98°42'35. 89", Jh £ 25°58732. 33", ifg
2 519 my 4RI 11°C,7 A G 15C 1 A3
T 4cc Y B BT b 1 v B2 5T LD AR B X By K
SRR R r B /NRR I B R 0 AT X, KR
K FIE R N AT R R AT

2 IRAE

2.1 &

LM G i E B SRR D N T IR
AEHG PO DI RRI R, o s AL | (i L BB st
B, ZOTEN T FAETG, SR B 12 £,
EEFY) 30 of , WK EEMEERIE 0, 755
BEHE 80 cmx60 cmx40 em AFH /N B Bk RS
KAt IREEBRTTAN 0 B —AN A , & /NRES
F R . TR R B S B /NE AT
PLMAE S kLR 2035 2h b, e R T AE N B 5 1R
Kk, WSS A AR LR/ RS A S RN ZE I ; 1
R —AERAL T T AR A A R L
INREAREEBE XA AT LA A AR T3, b S el /N g
A, AT DA B ELSCR A SR ISR ZE R
2.2 BHEAR

SEHb N 2002 AT UG SEAT/INREA 1 B A, B4R
1Ay ARG BIAT TG EAT EC AT H T B AT M A
ANMARBCR LT, FEA T MEE L9 11 B X, 4 AR,
RAGACTCAEH T, FOMEE AR 5 10 25 /N RE AR
BT SR 57 | ks W AR gt sz 2T, 6 A
TR, AT FLIA ; BT — 4 &1 BT 6A A0, 8
AT IR ES R AR PRI FR | AR EE BT dn b —
AR 22 A L 0 R R A AR B DT
PERA G SN EFEFOXT ,

2.3 AR

BF N/ NEAR ) 999% rh AT 2H K, PR L
B PR T KA A A A R oy
LA RS, XE LT Ak i M ) £ 4 3 AR R R AT T
PIRCFNZEAR, NREA AR SE R ATt R 5%
RN 4% ~ 5% FE R R T IL/NRERT LT 4
HLATH AR A /INAES A R FR A R AR

PP AMEE | 000 R S AT TR & L,
P M FE JE A AT I S R ORS e O e L 32
B K OK AR RO
2.4 IR

FERFAR, /N BEA UG SR N5 M 45 A — NG B
e AR /NRE A (T B T R, B R AR 800
IR 1800 BT, TAE A B 76 B A i
ZHIA FIEF AN RAE R DR R AT B
fif s QRUEPTI R 7 R R A R, R RIR
EAE TS, KSR R RIS I —IK A& A
FLIIE M NS 8
2.5 BB RS

it IHh 2002—2006 49 A EE OIS LS
A K RE A BHF 5% Hh 0 2 6 AT 1) S5 K dis R AT L
5, R H Excel #1753,

3 &R

Wk PEEE S Hb 2002—2006 4F 1 ZE 5 17 4
F 1, Hh S AT 44 J () MM NRERE S 5
FABCXT, 7oA 26 Jif  SEE A3 59. 1% 57741 45
B 25 H B UE % 55, 6%

R1 EKIFEFEM 2002—2006 F/NEEHEHER
Tab.1 Breeding situation of red panda(Ailurus fulgens)
in Yaojiaping Base from2002 to 2006

RUASHE 7P v ) e oo

. M Ry PR S IR RIS R/

P N [ 1 S
E, ol A U O

2002 7 5 71.4 9 3 33.3
2003 9 4 44.4 7 5 71.4
2004 10 8 80.0 13 8 61.5
2005 9 4 44.4 7 4 57.1
2006 9 5 55.6 9 5 55.6

e K REAR A5 O A /N REAN IR 2 6 4F
BHHRIRIE | PR R LK 2, HRR I
B/ NREA TESE S AR B R S Z ML, &4
SRR R & TR & (P<0.05) . N K REAf
WFFE L 2002 AEUEE— G —11, BUE % 100% ; 5
BRZAE B , Wk FESL M 5 4R /N BB AN 19 24 0
AL = AR N ST L (P<0. 05)

2002—2005 4F- 7= 1B} B8] K &5 6 A7 5% 58 1 L
33 A H A6 H 1 61, 9% , ;=41 H 147 H
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2 BMKREIETZ B 2000-2005 F/MEETEETE B R
Tab.2 Breeding situation of red panda(Ailurus fulgens)in
Fuzhou Research Center of Giant Panda from 2000 to 2005

- i?f f;%&“*f A i it
2000 7 4 57.0 8 3 37.5
2001 7 4 57.0 6 2 33.3
2002 6 1 16.0 1 1 1.0
2003 9 2 22.0 4 0 0
2004 12 4 33.0 9 3 33.3
2005 13 4 30.0 8 0 0

F3 BEERITESE E M 2002-2005 /B2 S 7= (FEF E)FN
BRRTFE
Tab.3 Date of birth and the size of litter red pandas
in the Yaojiaping Base from 2002 to 2005

6 H 7H

R R ,;?&/ " ’?&/ 1 ﬁf&z/ 2 1%65(/ 3 ﬁé&/
2002 2 3 1 4 0
2003 2 2 2 1 1
2004 6 2 3 5 0
2005 3 1 1 3 0

B 38, 1%, A TE 8 A= fravicd s ; =1 H M H
e He6H, &7 HISH, BE AR
61.9% ,—1F1 5 33. 3%, =AF) 5 4. 8%,

4 +tig

FLARZEE T /NARS 9O L LR ey P 7
RIREfd #e , /NER A B L4, A
AT AR 3 e, T8 R 1 X AR IS R IR RE R A B
Pt AR R /N BRI SR LA 1R T AR 5
IR, BARHER 2 AT RE N /NS AR (LT it (H AT
FEXELASE A 2 HEX AT I B 755K DR R R 2 A
RN IR R R A P W (OB W 3 |
Ko I, RN TR IR SR I, TR 2 2l it
EZRECE TR A5 KRB R, RLSRAMT
MRS 1 K Bk GRS /N RE A BUAT (1) 3 A7
DX AR IS W E R, = AR E AR L Z T AL
PRI B0/ BB B SR Mt 2 i T X — R AR
o MR FIAE AR R RARTAK, 58 2 fEfS

{4 A2 /N R O BT EEAT I BT OR o R/ AR Y
MXNITRATAM P ST LR, e AR E
PUEA T/ A £ o HL A2 2 - A A R (B H
I T L R 3R R RS F S /N RE S R R SR 5 A
T EERT I

/NFEARAILE NE/IN B DL s DL 7 i 4 2 B
ARG BHAWIC N R AL B 26 2 %2 21/
REAR I HE R RS RSSO IE Bl, Sy Wb 2 S k)
UIETEIECS S/ SN S0 3= B S L
WETEEE, DA NS, BB e A e 5
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(1. ZHA LA F, 2% B 650201; 2. Bl XA B E ST ELHE = F e
BB ET LR/ ZHEARMENE TS A LA ELALRZE, =% BY 650201)

B A RRA ST 6 A QB A A ERAAF AT ER TV HARE, SRE
WA G 10 d AR E#AE 11~30 d PR F,30 d 6 SRS A #AZHF 4 &R RT3
K RA 53 5T%, RAAKMEF 2 FABMES S0 ST 3N AFERD,
KGEI: E AT G HA A A W R A R

SCRKARIRAD ;A

hE45%S.9795;5723. 13 MEHS:1671-3168(2016)06-0124-03

Dendrocalamus sinicus seed breeding in autumn

XU Tian', CHEN Jian'?, Bl Wei'?
(1. Yunnan Academy of Forestry, Kunming 650201, China; 2. Yunnan Laboratory of Conservation for Rare, Endangered
& Endemic Forest Plants, Yunnan Key Laboratory of Cultivation and Exploitation of Forest Plants, State Forestry
Administration, Kunming 650201, China)

Abstract: This study conducted an anti—season seed breeding experiments of Dendrocalamus sinicus in
autumn by using rare and endemic bamboo species stored more than six months. The results showed that
seeds did not germinate after 10 days, but germinated within 11 to 30 days, and few new bamboo seedling
germinated after 30 days; the average germination rates was 53. 57% in all substrates, germination rates
of different substrates was significant, germination rates was the highest while the proportion of soil and
sand was 7 3.

Key words: Dendrocalamus sinicus; seed breeding; substrates; germination rates

E JeAT ( Dendrocalamus sinicus ) Jg& RASEAT I FE AW, BIRTE SN2 WL B IT AR, Lid EH AR

HATIEATF, LA B IRAT , R 4 i R B 5
KRBT T, FFE 20~30 m, 4% 20~30 em, fE1H]
10 AEWAES H 848 12 AEwaE7 AVY, B
Moy A KA B A8, R B AR TE =~ 4B PE R i)
R AT DAt R A X, 14k 600~ 1 500 m (I
HLPE IR A Hdy . R AT AR AR BT IR Ay
i Ak ERREA AR, AR W B R

W #5 B #A:2016-10-20.
EL£E . =8 W SR FE TR A 2591 H (2013F2163).

ELHE LW H SRR, 408 0.34% ~
0.64% ">, DRI H A7 e A AR A, AR LR AT 1
AW R AN 3 A DX A B i, H R B e AT Rl
RZAE 3—6 HBEREHE, £ 8 kTt A7 58
A B RIS SR 6 > H LA R B e A R
TR, WP R R T BT SE T R EOR,
N4 eI E e AT R S BT IRARAT TR A T AR

YEBE® A 4% W (1981-) , % AL, BYBERTSE 5 . E R NEATIEIE B A AR AL & 7 H AU .
BARIEE B8 56 (1983~) 2 i By BTSE B . ERNHATZEIEF I BB
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Fig.1 Seeds germination of Dendrocalamus sinicus

o B &N OO R BAR, RR B & E RN
53.57% ., PNEEAEXT B IR AT Rl T 75 2 B R B 3 1)
IR R, WG K ZFZERE AP 10 d LUS, JOF HAR
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M REIEH T R O 2
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HT ACB,C M EZFFE50A 69.29% .
55.36% ,36.79% , %F 3 Fjt 3 it & 28 1% B0 A4 R &2
i, T RIE 1,

F1 AEAERNERMTEFHFMAESH
Tab.1 Influence variance analysis of different substrates

on seeds germination of Dendrocalamus sinicus

FrEFRE T H A ¥y F BEMRRC
ALFRME] - 2030. 765 8 253.846  79.311  #hEFE
i 296. 938 16 18. 559 5.798  HEE

2 153.63 48 3.201

3 FhRLTR Y & 2 22 Sk B TR S KO, kTR
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R 3 AL P AR FH R E  SLA AR 25T, WAL SF R E R R s 47. 3% MR LB R E R & A
76% ., HFHIEI~5a AFEN1.0~1.2 em EKEH 3 em #9405 AR LB IR E 4 200 mg/ml
9 NAA 422 30 min #9205 A48 RAZJE 4% Z 4 5 s iE &

KEIR AT REEF W R ER B R

HE 53 S.8723.132.5 XERIRE A XEHES1671-3168(2016)06-0127-05
Seeding Breeding Research on Curculigo orchiodes Root

YE Shengbao'®, HE Gang'®, Xl Feifei'®, LUl Xiangui'®, ZHANG Hong'?, LIU Jie'*, NI Shangge’
(1. Central South Forestry University of Science and Technology, a. College of Life Science and Technology, b. Forestry
College, Changsha, Hunan 410018, China; 2. Guangdong Changrui Forestry co. , LTD. , Guangzhou 510000, China)

Abstract: In order to improve the artificial cultivation reproductive system of Curculigo orchiodes, this
paper studied the breeding survival rate of Curculigo orchiodes at different regions, different root segment,
root age, root diameter and root cutting length by experimental material collected from Sichuan, Hunan,
Guizhou, Guangxi, Yunnan regions. The study optimized the conditions ( rooting agent type, concentra-
tion, intrude root of time, rootstock breeding segment) for the survival rate of Sichuan Curculigo or-
chiodes. The results showed that: In different areas, breed survival rate of Curculigo orchiodes were dif-
ferent, the survival rate was 47. 3% in Sichuan, which reproductive survival rate of up root section was as
high as 76%. The combination of 3—5years Curculigo orchiode, diameter of 1. 0~ 1. 2¢m, cutting length
of 3cm, and 30min treatment with concentration of 200mg/ml NAA can largely enhance the survival rate
of Curculigo orchiodes.

Key words: Curculigo orchiodes ; roots breeding; survival rate; orthogonal test
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BTG AR XY R [ DX Al A R
J o AN PRAE AN G A TR, S5 B0 b il = e
AL, HBUR Z R E b b, AMUEE T AP
oy It HARZ 2 —E R e H BN ERY MR, Bl
AL AT BRI E i, H i
XIS B 2580803 B 73 M B 208 48 58 3%, iR 31 2010
AR E 25  NSE B D REA AN IH 5 05 B, 458
B, T BH RS Ve, 5 B 2 A, TRV, BH BB %
15 AR, B T AT AL S B R R A B
ST ANSE 2 S H AR SR, R0 AR B
AT R AR S 28U P B AE R B =, w] W, 54T
Gt — RN TR X i Al 5 7 AR A
HE R AN 3 Bl AT B S SR AR
SRR ISP EE SLRARK, A B AR AE I
M HBEIFEARBAGE N, FHATIIS A TS —
FRCHR R AR 2 B, R T S Ty SR BT
ARSI R BB A T B, AR Rl B R
FIARIE R BARBEAT T IR 525

1 LW5HFE

1.1 EIXHER

SEHR XA T AR DAL TR A R B A T
H AT LA o 3 A & 30% ~40% 170,
T BERS , A ROE MRS RS E WA, H3E
BONZRE 113055 b4 23°57", & T 5 W 3G 2= X
S SRR AR 20°C , BT R AR
i 1800 mm, WUZFEFHIENHEEREZAL, HEL
(IS P A= &S VI S e T =P
gR,SET R
1.2 SLI8HH#Y

BERA R BT 3—4 A0V w5
MR S N TSR ALY S A i AT S S S
HRIW T B Bl B B AR A AT E A E 1
1.3 KWH*E

TR KU T) B 7K U5 7 8 A b e ) SR - 4
Py JEIR HEK B AP, F2H 015 iR R Bk
B IR, BMTEEL 1~1.5 m, 521 20~30 cm
HHE LK 20 m, RIAESRP DRI i3 55, B
PRZ 0] B VO 2 0 HEK i 2R HEAKGE 1 8 NI
BUK, Jels & b AT 2, B AR R S AR
WP BT R T AL 40% 0 2 T R
W 4~5 ml, SRJEH R TEXSSE Vb FORIK T EE
TR 1 2 2 3 W LLEIEEA TR AT RIN] , SRR TCE
HoE faott A ARE KRB S5 RIS [A] L HEAE T

SR BEANE T HEAT A2 U AR A W K R AR
SRIGHANEAR AN 2~3 97 K2 3~5 em MR B, 7E
FAR B OHH: A AR | AR CRAr e 3

1.3.1 AEHRWFREBENREESZELE

VEH 3 ok U] RS SR TP AR
N T AR R TO HLE ot |l ARMDHAL S, %
i AR, VIEIK 3 cm AURREL  (RAF2IAR 52 3%, 6
YIENG AN e A TIH 2 A 3, 53 A 1Al BA 200
mg/ml f) NAA {248 30 min ZbFEAE A XHHR ) AR EEFE
Ho R REHBTAT 1~2 em WAL, SR 5 FHEE A I 1, 50 58
JEEREE9 00 HHAZMIZEEEK 1 h, & HBRE,
50 d Jegeit G S .

1.3.2 IFRAREBLRE A LR

VEHL 3 A0y A DU 2 N T A8 5 Jodi L3 |
Ao e RURDEEANSS Rl EARDIR Dy F B
H BRI B S MRS 64T BAH 1, EAR DI H A
3 em MRE, PRAFAAR SE 2L AR JC TR VI, 552
FERIAT o RGO BN A AL A T B AL RS B
THEHLIE 1~2 em IRAET B, FHEEGTRGE DT, 7K
19 00 HHAMMEEBEK 1 h, EMFRE, it 50
d YRS B
1.3.3 AEFHIUFREEETE

eI 3 A N TR AR 1 4,1~2 4,3
~5 ARA IO B fEH: | RN A
FEMWYIEIL 3 em WREL, PREFAIR R, HUIFILF
AN AT A B HEAE M T MBI 1~2 em
AT . PR MR, K5 1 9.00 FH A ghig
ZRK 1 h, EERE, G S IEO.

1.3.4 AEERUFREEEHE

VEE 3 A& N TR 3~5 4548 AR5
$90.4~0.6,0.7~0.9,10~1.2 cm By I d 3 fi
A S ARSI AR YIFEIAL 3 em AR
B R S H . I DRI Gr 09N #E AT I HE AL
MBI . PR MERg , K5 9 00 1 A 3hmg
ek 1 he EHABRE, e s T O .

1.3.5 AEVIEIKEWFREEES &

VEE 3 Aok A U2 N TS 3~5 44
BN 0.7~0.9 em AYTCHE HL3F Aot |l LR
A, A0 FAR A F A E N 3 em 4
em 5 em FURRBE, SREFZIAR SE2& . IFK5 U180 4 1l
FHATHFO S EAE R T BT 1~2 em WRALE
B, FHIEERT RS, A K 9 00 H A shmi & ek
1 h, EWIBRE, GEit s R O
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1.3.6 ILFRELEFHMIES

VEH 4 A 0y Johe dL et e ARDHLH: Al
S UEAT BLDR B S0 A IE A8 S, MR A A 15 1) A O SC
BRI AR PR A IS A=A AR DR TR B2 DL SR
EBOIETT(L3") IEARLH(FK 1),

F1 (IFREZEEEMNERZIRIZIT
Tab.1 Seeding breeding orthogonal experiment design

of Curculigo orchiodes root

K%
K- e e < e
A &Em‘lﬁ]/ B AL C (M;{] D %
min (mg - ml™)
1 30 B 100 G
2 60 P B 200 IBA
3 90 B 400 NAA
2 BERESW

2.1 WIFHREESEELLRERD

ASTE] L DA SRR B G R — 255, H
BTG ME S FEEE R U > 52 M > T P> W > g (%
2) 3% 5 R AT B RS [R] M XA S A AR % H R
— B M B R TR CRE AN]R8
TR B TS RN — B, 7E L) NAA AR K
2, BFE 4 30 min, ¥R 200 mg/ml A X ARG 55
W TG R I A — e R R R, T ARG R
& BRANEAR 1 B 5 T

x2 ARMRUFHAEESEELRAGER
Tab.2  Contrast test of Curculigo orchiodes survival

rate at different regions

i IR AR S/ %
iyl 9 47.3
k) 6 44.6
M 7 46.3
i} 7 45.3
PNt 4 40.6
ck 9 59.3

2.2 ANEARABLLALSF IR EIERE I

SR ZEAN [R50 Bl B MR S50 S0 30 25 R R I
ANZFARZEANTR] 73 Be B AR AR A7 2 BE A HB i, 15 d
AR ZE b BUA IR A i, R 25T Bedu Ay B A 25 AR
HH R 5 (ELAM AR FIAR 25 P B IR AR 50 s AR B

BALR 15 d PR L, O H— R B2
A AN 2R MR AR BOMMIAR 38 -2, I EL A
R, I AR AP e AR T i, HORT 19 25
MR AR R 7EAR L3 , AR i B IR AR AR AN fiE
M AR IS AL B9 3R 53, I HAR v B i H i ok
oI5 B X 50 d RSO A A A2
>TBOTHEBSMIMR (3R 3) .

R3 AERBMAAFREBIXBEER

Tab.3 Breeding test result at different root segment

d R Y
%

el MEEL 104 15d 204 30d 40d 50

B 100 4 19 33 67 76 16 76
B 100 0 0 3 29 28 28 28
TE 100 0 5 14 36 46 46 42
A 100 0 0 0 18 19 18 18

2.3 AERERLFREFEKEER

ANV AR (1L AR 7 AR 0 1 e R v B o
B RS, BRI T 3~5 AR SEE AR 25 B h it
PP R R g g, BTG R IR 54%, BIGEARE 1 4R
AN B 2RI, B 30 38% (& 1) . JRRE
AR R AN HORLH: , TR AR R & I8 i B I
UL B AU AL

FRIEE /%

FRla 1 2a 3 5a
WER

Bl 1 REMREERI IR EER AR EE

Fig.1 Reproductive survival rate of Curculigo orchiodes

at different root age

2.4 ARRERFREBEREFIR

AN TR AR A S AR AR S50 A e A
REWRER, HEN1.0~1.2 em BAIFFERZE
BRI AR G R A, S R Tk 64% . HAR N
0.4~0. 6 cm BN BGIE B, BT A 46% (
2) o PRI AN AR 25 S50 P PR AR B Y
Fr BB R TR R A OIS R
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Fig.2 Reproductive survival rate of Curculigo orchiodes

1.0~1. 2¢cm

at different root diameter

2.5 AERVIBKEWFREAENREFBER

AN FAR DT B AN R EAR B0 & i A v
B FBA N 225, VIFHKER 5 ecm BAIEFR
TEMZE BT TR 5 55% , VIEIKEEJy 3 cm
4 cm WAL ZEARTE B T SIE R h 51% (K 3)
B, ZEAN P AR A o R v, R R DK B ol 3
em BN G,

60

§ 50
M
!-]E 40
E 30
¥k 20
=2

10

0

3cm 4cm 5cm
B E

3 AEMKEMFREBERFE
Fig.3 Reproductive survival rate of Curculigo orchiodes

at different root length

2.6 EXKIWERS

R T A v A 2P AR B I R X PO AR 2R
Bpa AL AT S, IS R 3 PP AN
RV B B AR AR XA [RIER A AL AR A T A HE
FAMLEE 100 A4, R 3R, 2R BN HYEEN
R LA R AR AR s ) ek G i 3% 6 9 52 e AN I 2% T A=
IR ER AT L BT 2 52 ) 2 A1l S AR R A X
FREHH R R A s i e 2 AR KR e 4%
TR B A07 2 52 M 1) 5 AR 5 B R OGP R

X AR EICHE R AT 25 43 A AT AT, 4 A BRI
25 M BT T 25 M R/ IV A R B A, > U8 2 el
KSR SPERWE (R 4) , 70, ST
R SR I, 36 BCRE R A AR P 0 R 2B K SR A e 4

TR B O H B, AR 1 A S5 B EDUL AT
AR T8 G R4 A0 A2B1C2D3, BV ik £t
]2 60 min, M b B # AL, ¥ B 200 mg/ml 1Y
NAA , £ I Z AT AL PR 58 B 2R =3k 86. 3%,

x4 MFRELFEEFHEMELTLHLER
Tab.4 Seeding breeding orthogonal experiment result of

Curculigo orchiodes root

A (0

R R HIE D Wjﬁ‘/
min (mg - ml™)
1 1 1 1 1 61.6
2 1 2 2 2 34.3
3 1 3 3 3 59.3
4 2 1 2 3 86. 3
5 2 2 3 1 31.3
6 2 3 1 2 40. 3
7 3 1 3 2 64.3
8 3 2 1 3 41.3
9 3 3 2 1 41.6
1 51.73 70.73 47.73 44. 83
I 52.96 35.63 54.07 46. 30
1 49.73 47.06 51.63 62.30
R 3.32 35.10 6.34 17.47

N k20 73 B 2% PR 2Rl 5 AR A R R
Wi 25 BT T I7 2500 (3 5) .

x5 (WFREERERFESN
Tab.5 Survival rate variance analysis of Curculigo

orchiodes root

W HNZEFIM AmE F{H BFE
A 20. 642 2 0.035
B 1922. 842 2 2.717 *
C 61.242 2 0.074
D 563.236 2 1. 480 *

HZE B LLJ D &2 il s ) R 2R, 5
Y EA B EEE L P<0.05, 3 HINZE B BAH
WEE BN P<0.01, A 5HE C X ER G RY
M)A 8 25, DRI 25 R 2 PR 38 4 e A 5P R =25
S RIAA N A, B,C,D,, BIZEHEH EE Jy 200 mg/
ml () NAA ZARETE] A 30 min AlZEAY AR | BeEB
A A TAR BB B R R
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Mongolian Traditional Pattern to Landscape Update of 4
Yunnan Traditional Village Public Space

SHEN Dan
(School of Arts, Southwest Forestry University, Kunming 650224, China)

Abstract: The traditional village public space is the main place to village residents. Under the back-
ground of national fusion propulsion and the impact of urban civilization, the public space landscape of
Tonghai Xingmeng, the only Mongolian Township village is losing its feature. To inherit the traditional
culture, this paper analyzed the space landscape of Beixiage village, and redesigned landscape of six
most representative public spaces, including extracting Mongolian traditional pattern, using the cultivation
pool, floor design, public facilities to present the traditional culture. Use environmental protection mate-
rial while inheriting traditional culture and embodying the concept of sustainable development, in order to
make public space landscape inherit excellent traditional culture, and at the same time keep up with the
pace of the times, have healthy development.

Key words: landscape update; traditional villages; public space; Mongolian traditional pattern; tradi-

tional national culture; Xingmeng Township
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Ecological Design of Plant Landscape in Urban Riparian Zone
of Yongchuan Red Flag River
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Abstract: This paper analyzes the Plant landscape of urban riparian zone in Yongchuan Red Flag River
from the perspective of landscape and ecology. By investigation and analysis of the present situation, the
paper pointed out the existing problems and proposed ecological planning ideas of riparian plants accord-
ing to ecological requirements. Through detailed investigation on river morphology, hydrological charac-
teristics, matrix, plant landscape and surrounding environment, the paper carried out ecological design
suggestions of plant landscape.
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Fig. 3 Plant landscape ecological design of upstream riparian
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Fig. 5 Plant landscape ecological design of downstream riparian
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Evaluation of Plant Landscape at Yuping Park based on AHP

TANG Bicheng
(Fujian Forestry Vocational and Technical College, Nanping, Fujian353000, China)

Abstract: Based on AHP, the garden was divided into three functional partition and nine 10m * 10m
sample plots were chose for quantitative analysis of landscape ecological beauty, harmony and humanistic
landscape index data. This study also set up index system, verdict matrix, tested order consistency, cal-
culated weight and index, determined evaluate standard. The results showed that the plant landscape at
Yuping garden is favorable, but some districts needs to be improved.

Key words: plant landscape evaluation; AHP ; evaluation index; evaluate standard; Yupingshan Park
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Fig.1 Nanping Yupingshan Park plant landscape evaluation model
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A B, B, Bs W,
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Tab.2 B1 - C judgment matrix

B, C, C, C, C, W,
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Cy 1/3 172 1 1 0. 141
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Tab.5 Test parameter values of judgment matrix

consistency
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0.141 0.081

0.141 0.081

1 HL 5 8 135 B
R C,
. WM 5k 45 55 8
e ‘
ﬁEQEOQ% BRI C,
i 5 B 0
R FIIEPE C,

0.559 0.160

0.319 0.091

0.122 0.035

SN 23 1S
%q{i}{z XCJ“ SEE 0 250 0,107

sk () 8
AHE B, O 143 A 0 % )

Wkt C, 0.250 0.036

3 AR E R IR

3.1 EYMESHENE
X TR EZFEME PRI LA T AR

Simpson ZFEMEFEEL(D) = l_é (]]VV’) ;

N
Shannon—Weiner ZFEEFEEL(H) = /\;1 (P XInP,), H
1 P,=N./N*;

, H
Pielou 335 BEARH () = - — JiiT H,,, =1nS

AR N, HEYIR ARG, N L
TR A R B H, FR AR S A Rh Al
Y EHLRAER A 1/S B ZREMEFE 8,

X T TR UL B I e A B A 1% AU 25 4 4% 30
HEPEN, S GE—BUE R 4, 50 5 R 4 Fhomse 284
WAL L LR FII ) 4 DB T (F A2
FKAC) FI 4 B Az TE BU G540 (ST VR T B L TR
WY N, PRI 4 FERIS A R EL, N
MBI H v 4 R RS A RS
3.2 BIERENIRE

VTR )4, Pl R Lk HER A5
Eolr2E A T3 30 AMEMHA T4, DIE/RIE
XFERAEIR C; Cq Cyy Cy Co PEATIEA A2 Ak A0
HIEM R AR S PR bR L 8107

R T AV BN A R, P 40 B A A ) S0
W R LAREAILHE R (0 7 XA T s Z L) AT Rk ik, 26—k
RO S FEHAE ) PR RS T 4 LB
XA FEARG — AR T, R85 P i —
W, BV 42 BB B IOy 76 PF 26 L S 4%
R B, R R M E RS A M
FEVRIVIRSME (R 9) o

4 BTN ER

AT DL A5 0 E M E AR R AR o Bl
ATV A XA 50 SR 1550 Fie i, A )
SOULHE B . fEREMESR bR T, A OB R 2
FEPE NP Z R A RN R Z B 0 2 T B
C WX, (EI X B A 3 T 25 40 22 R P AR T oA 2 A4
X, TEEEARPR T, A DXAHEY) 5 B B 5 0L A2
PRI AR i T AL 2 X B XY S
R PRI A A M L, HABE Y S 0L ] e A PEAE
C XA W2 ) Al ik P d if . HARTTEA 4520 L
* 10,



AR B BT AHP ZEFH ERF LA EEYM ST - 147 -

R7T BEMEVMMENS LR
Tab.7 All kinds of plant species diversity index

A B C
FE J5 8
1# 2# 3# a4 S# 6# T# 8# o#
0. 4853 0. 6082 0. 5598 0.6232 0. 3456 0.2398 0. 3659 0. 6653 0.4524
N H 0.5242 0. 8956 0.9522 0. 8952 0. 3654 0.3252 0.2412 0. 5258 0.3415
B REE
C, E 0.6512 0.7124 0.6514 0. 7655 0.2101 0. 1501 0.2651 0. 3654 0. 3521
2 1. 6607 2.2162 2.1634 2.2839 0.9211 0.7151 0. 8722 1. 5565 1. 1460
D 0. 1547 0. 5456 0. 5878 0.1145 0.5212 0. 0764 0.5241 0. 3551 0. 4295
§ H 0. 4225 1.0236 1. 0654 0. 3554 0. 7426 0.2531 0.5753 0. 2550 0. 5751
I 2 B H
C, E 0. 2365 0. 6552 0.7416 0. 3522 0. 5247 0. 1405 0. 6845 0.4124 0. 3545
2 0. 8137 2.2244 2.3948 0. 8221 1. 7885 0. 4700 1.7839 1. 0225 1. 3591
D 0. 7654 0. 6955 0. 3546 0.2145 0. 6698 0. 8487 0. 3654 0. 5435 0.2583
e A H 2.5652 2.0562 0. 5364 0. 3202 0.9958 1. 0256 0. 6584 1. 0642 0. 4569
o RN
Cs 0. 9895 0. 9564 0.5512 0. 2598 0. 6204 0.7589 0.5112 0. 6951 0. 3365
2 4. 3201 3.7081 1.4422 0. 7945 2.2860 2.6332 1. 5350 2.3028 1.0517
0. 1201 0. 3221 0. 2455 0. 3654 0. 4521 0. 4983 0.3012 0. 4254 0. 6842
- H 0.3112 0. 4225 0. 3354 0. 4885 0. 6587 0.5741 0. 3001 0. 3698 0.4527
R
2Rk C, E 0.4125 0. 3549 0.4127 0. 6512 0. 5688 0. 6244 0. 5244 0.3214 0.2541
ZH 0. 8438 1. 0995 0. 9936 1. 5051 1. 6796 1. 6968 1. 1257 1. 1166 1. 3910
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Tab.9 Quantitative indicators evaluation score
A B C
B it HAL
1# 21 3# 4 5# o# TH# 8# o
FEY SRRSO AT C5 8. 0237 7.4516 7.8422 7.1045 7.5741 7.3955 7.5126 7.2235 7.0230
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Tab. 10 Plant landscape evaluation results
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0.3397 0. 1540 0.1543 0.1318 1.1773 0.7272 0.2845 0. 8730 0. 2648 4.1065
C 0. 3098 0.2083 0. 1325 0. 0981 1. 1605 0. 6937 0. 2637 0. 8080 0.2775 3.9520
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