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Application of Compass of Mobile Phone in Survey of Sample Plots

ZENG Wenijing, YAN Qianfei
(Forestry College, Central South University of Forestry and Technology, Changsha 410004, China )

Abstract; This paper attempted to explore a new way of azimuth measurement by using the compass of
mobile phone in the survey of sample plots in view of the lagged forestry survey tools. The comparison and
analysis for the precision and efficiency of gravity compass V3. 1. 12 and HAGUANG forest compass DQL
—127 showed that the standard deviation of mobile compass which was not affected by the forest environ-
ment was only 1. 61°with that of forest compass on the azimuth measurement error, and both of them had
no significant difference according to the T test. In terms of working efficiency, the mobile compass took
34 min to set a sample plot of 25 mX25 m which improved by 4 min compared with the forest compass
that took 38 min. The mobile compass was fast for digital reading and easy to carry and operate, adopted
fixed bracket and equipped with aiming device, which could replace forest compass as the information
and digital tool for sample plots survey.

Key words: compass of mobile phone ; survey of sample plots; forest compass; azimuth measurement;

precision test; efficiency comparison; aiming device
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Tab.1 Performance comparison of various compass

software for mobile phones

AR aE GE ZE  HFEE/m

HlsemEr 2710 28.13° 113°
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E:WEi{aEay 270° 28°7'54"  113°1'08” 31.00
FASE Ak 270° 28°2/24"  113°01'42"
KN 266° 28°0'34"  113°0'42" 53.7
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Tab.2 Precision comparison between HUAWEI Changxiang 9S gravity compass V3. 1. 12 and HAGUANG DQL-12Z

forest compass
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RS ‘ RABE T T guEs BHVLLL FANSE o
WE O REE /(RE- Exp @ BE @EE  susEy sEy T
hm™) /em /(°) /(°)
1 AR 0.6 472 10 17 16 I 236 235 1
2 AR 0.3 496 16 26 29 pag 149 151 -2
3 R 0.8 480 20 11 20 g 120 118 2
22 20 I
35 M 0.7 477 27 14 22 jias 222 222 0
36 M 0.3 489 10 26 32 j/aa 45 46 -1
I
66 AR 0.5 487 16 20 14 I 114 113 0
67 M 0.6 506 12 17 17 I 76 79 -3
68 M 0.2 523 15 29 22 It 25 25 0
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Tab.3 Statistics of absolute error frequency of compass

and compass of mobile phone

REE p7ES pES
-4 1 1.47
-3 3 4.41
-2 5 7.35
-1 11 16. 18

0 27 39.71
1 9 13.24
2 6 8.82
3 4 5.88
4 2 2.94
0 68 100. 00

Fig.7 Absolute error frequency of compass and compass of
mobile phone
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Fig. 6 Contrast accuracy test of compass and compass of mobile phone
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04 Tab.4 Sample statistics of absolute error between compass
0O
;],, \ and compass of mobile phone
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Tab.5 Efficiency comparison between compass and

compass of mobile phone ( No. 5 sample plot)

58 - .
it FHIsEE THEN
mE . WK FAuf WE .. Bk HHAH
i i st /m /() &= i st /m /(%)

1 -2 25 20
2 (1) 10 110
(2) 15 110
3 3-4 25 200
4 4-1 25 290
%5265 0.35 m
AHXF 16254 0. 7/200
SE AR5 B ] 25 min

1 -2 25 20

2 (1) 10 110
(2) 15 110

3 3-4 12 200

4 4-1 25 290

Y%A 258 0. 41m

AHXS A5 254 0. 82/200

SE BRI 15 ] 32 min
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Tab. 6 Efficiency comparison between compass and

compass of mobile phone ( No. 12 sample plot)

e, s @

1 1-2 25 210 1 (1) 13 210
2 2-3 25 300 (2) 12 300
3 3-4 25 30 2 2-3 15 30
4 (1) 10 120 3 3-4 12 120

(2) 15 120 4 (1) 11 120
(2) 14
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Tab.7 Efficiency comparison between compass

and compass of mobile phone

FHliErEst EZ =41
_ " o " o
il e ;;%z o e ;;%z
/m /min /m /min
1 0.39 0.78/200 39 0.43  0.86/200 36
2 0.48 0.98/200 45 0.65 1.3/200 52
3 0.82 1.64/200 36 0.85  1.7/200 42
4 0.25 0.5/200 30 0.40  0.8/200 26
5 0.35 0.7/200 25 0.41 0.82/200 32
6 0.42  0.84/200 33 0.46  0.92/200 42
7 0.29  0.58/200 28 0.45  0.9/200 44
8 0.36 0.72/200 21 0.32  0.64/200 20
9 0.46  0.92/200 37 0.46  0.92/200 38
10 0.31 0.62/200 35 0.43  0.86/200 37
11 0.28 0.56/200 23 0.34  0.68/200 26
12 0.45  0.9/200 42 0.44  0.88/200 46
13 0.70  1.4/200 50 0.95  1.9/200 56
14 0.37  044/200 34 0.46  0.92/200 41
15 0.38 0.76/200 28 0.42  0.84/200 35
16 0.40 0.84/200 36 0.41  0.82/200 38

FH41E 0. 419375 0.84/200 33.875  0.4925 0.98/200 38.1875
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Fig.8 Comparison of absolute closure error of sample

plots between compass and compass of mobile phone
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Fig.9 Comparison of setting time of sample plots

between compass and compass of mobile phone
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Fig. 10 Improving aiming device of compass of mobile phone
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Application of Unmanned Air Vehicle Low-altitude Photogrammetry
Technology in Inspection and Acceptance of National Reserve Forest
Construction Project

LUO Shengwan', LAN Xiaodan', LAN Bisai’
(1. Guangxi Guijiang Forest Inventory & Planning Co. , Ltd. , Nanning 530022, China;
2. Nanning Guidu Forestry Co. , Ltd., Nanning 530022, China )

Abstract; The inspection and acceptance is a necessary means for the effectiveness management and su-
pervision of national reserve forest base construction projects. This paper compared the errors in the area
and position of the forest subcompartments between typical slope mapping results and the digital mapping
results using UAV in eight afforestation subcompartments of Guangxi national reserve forest base construc-
tion project (Phase ), and analyzed the application of UAV low—altitude photogrammetry technology in the
inspection and acceptance of the national reserve forest base construction project. The results showed that the
UAYV low-altitude photogrammetry technology could meet the requirements of inspection and acceptance

accuracy, reduce field work time and investigation labor intensity, which was feasible and effective.
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photogrammetry application example
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Tab.2 Accuracy analysis of UAV low—-altitude photogrammetry for afforestation acceptance of national reserve forest
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Landscape Pattern of Jiangchuan District Based on GIS and Fragstats

LAO Rong, GONG Chuannan, ZHANG Rusong
( Kunming Branch, Yunnan Institute of Forest Inventory and Planning, Kunming 650200, China)

Abstract; The landscape pattern of Jiangchuan District was analyzed from the aspects of composition, di-
versity, dominant type, fragmentation, dispersion and shape, by using ArcGIS and Fragstats software.
The results showed that the landscape pattern of Jiangchuan district with high degree of aggregation was
dominated by forestry, which belonged to the landscape pattern with dense distribution of various ele-
ments. The proportion of agricultural landscape and coniferous forest landscape was the largest, and the
ability of ecosystem to resist risks was low. The fragmentation of bamboo forest was high while the frag-
mentation of coniferous forest was low, and the shape of broadleaved forest was the most irregular in forest
landscape while the agricultural landscape was the most irregular in non forest landscape. This paper sug-
gested to implement the projects of Grain for Green and lake management and protection, pay attention to
the constraints of ecological conservation core area, optimize the spatial pattern of land use, restrict the
building around Xingyun Lake, and appropriately increase the proportion of broadleaved plantation in the
future land use planning.

Key words: landscape pattern; forestry landscape; patch; optimization strategy; Jiangchuan District
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Forest Stand Growth Model of Pinus yunnanensis in
Southwest China Based on the Continuous Forest Inventory Data

TU Hongtao', LI Hua', ZHANG Chengcheng', MA Guogiang', SONG Fang’

(1. Kunming Survey & Design Institute of State Forestry and Grassland Administration, Kunming 650216, China;
2. Sichuan Monitoring Center of Forestry and Grassland Ecological Environment, Chengdu 610081, China )

Abstract: In order to master the growth rule of Pinus yunnanensis forest in Southwest China, this paper
systematically studied the relationships among the average height, basal area, site index, volume factor,
average age, average height of dominant trees, and number of trees per hectare, and established the mod-
el of stand yield prediction and basal area growth based on the forest inventory data of 568 fixed sample
plots. The fitting results showed that the model had high accuracy and stability, which could be applied
to the management and prediction of Pinus yunnanensis forest in Southwest China.

Key words: Pinus yunnanensis; stand growth model; growth of basal area; stand yield; model fitting;
Southwest China
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Fig.1 Model of DBH and height of Pinus yunnanensis
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Tab.2 Model factors of average height of dominant trees
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Establishment of Plant Regeneration System of Petrocosmea grandifolia

SHENG Yaoying', ZHENG Shengjing®, TING Yujie’, JIN Ying®, TANG Junrong’
(1. Honghe Station of Forestry, Mengzi, Yunnan 661100, China; 2. Honghe Team of Forestry and Grassland Inventory and
Planning, Mengzi, Yunnan 661100, China; 3. Key Laboratory of State Forestry and Grassland Administration on Biodiversity
Conservation in Southwest China, Southwest Forestry University, Kunming 650224, China)

Abstract; The leaves of wild Petrocosmea grandifolia were used as explants, and the hormone combina-
tion, inoculation method, leaf size and cutting methods that affected plant regeneration were studied in
this experiment. The results showed that after disinfection with 0. 1% mercury for 12 minutes, inoculated
on MS+0. 5 mg/L 6-BA+0. 1 mg/L NAA+30 g/L sucrose+5. 0 g/L agar and cultured for 120 days, the
differentiated sterile seedlings could be obtained. The leaves of the seedling were transferred on MS+1. 0
mg/L 6-BA+0.1 mg/L. NAA+30 g/L sucrose+5. 0 g/L agar, and after 50 days, the differentiation rate

was 100% , the average number of available adventitious buds per leaf was 6. After crosscutting,
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the larger leaves were inoculated on the medium with the proximal axis facing upward, which was most

conducive to the differentiation of leaves. The medium suitable for rooting was 1/2MS+0. 9 mg/L. NAA+
0.2 g/L AC+15 g/L sucrose+6. 0 g/L agar, with rooting rate of 100%. After rooting, the plant could

survive transplanting on humus soil ‘perlite =35 :1 substrate, and paying attention to temperature and hu-

midity.

Key words: Petrocosmea grandifolia; regeneration system;leaf differentiation; hormone ratio; adventi-

tious bud; rooting rate; seedling transplanting and acclimatization
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Fig.1 Obtainment of sterile seedling
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Fig.2 Leaf differentiation of sterile seedling of

Petrocosmea grandifolia
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Tab.1 Effects of different hormone ratios on leaf differentiation of Petrocosmea grandifolia
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Fig.3 Effects of cutting methods on leaf differentiation
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Fig.5 Effects of leaf size on leaf differentiation of

Petrocosmea grandifolia
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Fig. 6 Rooting seedling of Petrocosmea grandifolia
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Tab.2 Effects of different hormone concentration

on rooting rate
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Fig.7 Transplanting and acclimatization of

Petrocosmea grandifolia seedling
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Growth Rule and Undergrowth Vegetation Diversity of
Altingia chinensis Plantation

LONG Min', ZHONG Lianxiang®, WU Min', TIAN Xiang', QIN Wuming®
(1. Nanning Arboretum of Guangxi, Nanning 530031, China;
2. College of Forestry, Guangxi University, Nanning 530000, China)

Abstract; The growth rule and undergrowth vegetation diversity of the Altingia chinensis plantation in
Guangxi was analyzed by means of stand investigation and standard tree trunk analysis. The results
showed that the DBH, tree height and volume growth of 30—year—old Altingia chinensis plantation were
30.1 em, 24.5 m and 0.611 74 m®, respectively. 6~26 a was the rapid growth period of DBH and tree
height, and the successive growth curve of volume intersected with the average growth curve nearly 30 a,
so it was preliminarily determined that the volume of Altingia chinensis was mature for 30 a. The correla-

tion coefficients of growth model fitting were 0. 99 above. The optimal growth models for DBH, height

75 B #5:2020-02-25.

E&WA ) WMol TR H (RS 2009 55 22 45).

FE—1EH . B(1980-) %, VRS I LA AR, TARRIM . BHFSE 05 [0 AR AAE TR %75 . Email ; 542998384 @ q. com
FEMEE W M (1973-) 5 BB AR S T AR . RS T 10 AR AE 524 . Email ; 1412250937@ qq. com



.30 - w8 2 # %

E45%

and volume were Richards equation, Schumacher equation and Gompertz equation, respectively. There

were 48 species of undergrowth vegetation, and the species in shrub layer was better than that in shrub

layer. The grey correlation degree showed that the four indexes had the same change rule of the correla-

tion degree, among which Margalef richness index, Simpson dominance index and Pielou evenness index

all had the greatest correlation degree with tree height, while Shannon— Wiener index had the greatest

correlation degree with individual volume.

Key words : Altingia chinensis plantation; growth rule; optimal model; plant diversity
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Fig.1 DBH growth curve of Altingia chinensis
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Fig.3 Volume growth curve of Altingia chinensis
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Lightning Characteristics and Forest Fire Risk Caused by
Lightning in Mount Tai Scenic Area

CHEN Legi', XU Xin’>, WU Mingfa', LIU Xiangke', DENG Meng'
(1. Shandong Meteorological Disaster Prevention Technology Center, Ji'nan 250031, China;
2. Mount Tai Scenic Area Management Committee, Tai’an, Shandong 271000, China)

Abstract; Based on the monitoring data of lightning positioning system in Shandong Province from 2007
to 2018, this paper analyzed the characteristics of the density, intensity, annual, monthly and daily vari-
ation of cloud—to—ground lightning and the high risk area of lightning fire in Mount Tai Scenic Area. The
results showed that the annual average density of cloud—to—ground lightning was 1. 82 times/( km” + a) ,
and the east of Taohuayuan Scenic Spot and the north of Nantianmen belonged to the extreme areas of
lightning density. The seasonal distribution characteristics of lightning activity were obvious, the most fre-
quent in August, the highest proportion of positive lightning in April, and the peak periods of daily light-
ning activity were 14 00—17 00 and 19 00—21 00. The average current intensity of cloud-to—ground
lightning was 11.91 kA, the maximum lightning intensity reached —116. 834 kA near Zhongtianmen.
The risk of lightning fire in the forest areas of Nantianmen, Taohuayu, Taohuayuan, Tianzhufeng and

Bashan was higher.

Y HHA:2019-12-19.
F—EHE WRRAT(1980- ), INARFRA, TR . FENFHBF WK ARMRS TAE . Email ; chenleqil @ 163. com
RAEEE BRI (1979~ ), 53 1, g AR . RN T B BORL AT B L IR AR . Email : 1305765288@ qq. com



F4H

B RATEE : R 1L XU X I FRAFAE B+ X B o N R KU 43 4 35 -

Key words: lightning characteristics ; lightning density ; change of cloud—to—ground lightning; current in-

tensity ; lightning fire risk; Mount Tai Scenic Area

ZUDEH AR SO 5 | AR 35t ™ | i B A
bl 4 [ s SC DR A A | R R o XU 24 ek DX
IR SA Gt O — IR Byt B2 2RI XUEL X, FE
R ) S T L T A 2 AR SRR, JEHE
BT ARDCKCR = BIR AN R K E
Xof 7l FL ) R D S T AR 52 38 M 5 O B AR R EE A
2002 4F 7 H , NGEH RS IEILER I IR AR IX A A E
Kk, Az R AL 1 Thm®' ;2019 4F 3
H 30 H, 19148 B A BB P9 TR 5 | 2 AR AR
KOOI MR N R GT MR E R EE [ AR
TE R RRAR S X, 28 110 A B - 4 AN s AR S A B
FIVEH X5 e R MR Tl ARl 2 8 28 3 oY
HAREEZEX — B %A k9, ™ 5 AR
AEA I P A TR T JRe 2 L XU DX DA F R A
SEFARIX 4 T o IRV 43 B 0 Sk 3E U0, DL ADT 4 e
Z% LA HL I A TR U B D, A RO S B T b
T BT BURFR T TR s B I AR AR A

ZRLT A I KR XA F L AR Rk, A br hy
116°58'~117°10'E,36°12" ~36°22' N, HiAb BZ I5 77
Rt P 2 RV X i IV g Ly 2 0 A, LA
TESZ T 11 ki i VA s B A e 5 5 A
SRECHESZI Y | 5y 7= A i W i K SRR B 16 5h, H:
MR DXAE ) DA i ofy v P I i bRk 3 AR 4 6. 0°C
AEREKEE 1031.3 mm'® AEHEHERH 31.3 47,
J&Z X,

1 BFEARSLETE

1.1 ##ERIE

KT 2007—2018 4 LU AR 48 TR L 7 5 4t Wil
() 12 AR50 , — B R e 7 28 Ll XU XA e
R B R

WA MBI B R S8 T 2006 4F 6 H A% 5¢
B, SR LD -11 BY R e A7 R4, B 13 AN 4RI 35 a5
N, TERMEFEHLIN & AR R] 2R A I T
AR R EE FR LU T BERE SE S, R GE K
JER 1o, i R RS BT A R 10~7 s, ILARE N K
TS 3 i Xt DR BRI 26 SR RS AR 95% , i i K JiE AT
ik 300 m,

LR A8 TR L 2 A7 2R 490 WA D 5040 ) kg JlL ) LX)
Z L XU X s AR W) 114 32 B SR i IA) , B AS R4 A

G b NS R E RN
1.2 AEFH*®

A SCAR R A L (57 Bl 5k, iz AreGIS 12
FERGN ArcMap 4114, 2 il 1IN %% B 43 A 5]
T4 TR DX AT T A 5 R A P T L g ) T A
INWE B4 A HAREE RS A R A T BIA
it BERGE T E A T ar ir ae it

2 BIESHEER

2.1 HAZE = 8 5 I

RIEEAR ST 8T, 215X (117°~ 117. 2°F,
36.2°~36.36°N, T [A) Rit & EHIN 6899 ¥k, H
HIEHBIA 182 Y, TN 6 717 ¥R, AE 375 T8
575 WK, FE N B SR B O 11,91 kA, Zeilis X
AR BT A 1. 82 R/ (km® - a) , &5 2R 4F
VIR 1. 39 Y/ (km? - a) 19 30. 9% , i 248 4F
PIHIRNBEE 1.27 R/ (km® - a) B 43.3% (& 1)

5508 10 s XA EL, 2% 1 5% DX DR 2% 5 B S A
LA TR R LU AR A8 B A R I 2 XL IX i B Ty 2
AR B 2 Wt 3l K iR b 2 8 2= 1L
kI FaTHE R (A Ak 5 ga A T, A A
TRESWNER, R PR R TFZHS
R KORL TRl A 45 5, SR 20 iz shg Bl TR+
(B ORISR , AT E— 25 i = Hh i 3, SRR IR X
iR 2% P B A A 1

25 1L DX DR 86 A v 11 DX = A7 TRk AR s
PEON R SRS X PG, BEAE U5 5 X AR (R KT TR
Jb, P BRAE R S X AR B R 1T RAE X s R 2% 4
B

FIFH GIS B AN 2 L 55t X i T i D8 4% 04 7
ZEG AT, X ML B B 3.2 IR/ (km® - a) DL
DX IR T I A B4 B, 45 AR o . D) P % B v
DX 55 A v I T A O 5 DA R 28 B o B X B AR o T
VPR A v 11 DX IS S0 DR P 2 1 R I S5 VAR L T
B—ERFR, R T SN H % I A v 1T
R R (T 2)
2.2 NEZERERRERRIBSH

28 1L S DX R 2% v B X R AR e AR L 0
B A Al 2 DX 35 MR A 55 DX D 2 X St 4 7 A
I3 M, 32 B8 0. 001°%0. 001° MM FE—E 4043, & FRIA



36 - 2 | Fa55

36.36 ° N

36. 34

6.5
6
36. 32 5.5
e 5
36.3 4.5
. 4
36. 28 - B 3.5
718 5 X P
LT 3
36. 26 & 2.5
il 2
36. 24 -5
= 1
.50 21| ] 5 [X] : 5 7 J 0.5
: 0
36. 2 ——
117 117.02 117.04 117.06 117.08 117.1 117.12 117.14 117.16 117.18 117.2° E
1 RUEXFHMAEESf
Fig.1 Average density distribution of cloud—to—ground lightning in Mount Tai Scenic Area
6.2
5.6
5.0
4.4
3.8
3.2

2 RUSEXBAFEERST(BEETE)

Fig.2 Remote sensing distribution of lightning density in Mount Tai Scenic Area (southwest direction)

R EAEhEE R TR I, (NSRS 2014 4 72 W, 1F RUEL 2017 4F 90 B 55 06 R

7.5/ (km® - a) LA F(18 3) 2009 a1, HRCE 2012 4F 6 ik, Hop
2.3 HhRE B E TS 2010—2018 4F SN IR G I8 55 K (1B 4) .
SN L YRBLE 2007 4E A1 2010 4E53 B 77 16— H 2007—2018 £EZ2 1L 5t X SEBR v B a5 HUTE

WEAE 2010 AEIEEAEIR 2018 4E R AR  Ho sy BN, IEHBIN S 3 RIS O o L, S IR ¥ o



E4H

BRSFE . RUNE X KBS ER R T E AR R 55 - 37 -

36. 27

36. 26

36. 25

36. 24

36. 23

117. 07 117.08 117. 09 117.1

117.11

8.94
8. 44
7.94
7.44
6. 94
6. 44
5.94
5. 44
4. 94
4. 44
3.94
3.44
2.94

117.12 117.13  117.14 °E 2. 44

B3 HRURXMBRABETEREEZEXSH (0.001°x0.001°M4E)
Fig.3 Distribution of high value area and lightning area in Mount Tai Scenic Area (0.001 ° = 0.001 ° grid)

2000 YR = ] —e— R 45

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
4

4 FL=XMAXBZIT
Fig.4 Statistics of lightning frequency in Mount Tai

Scenic Area

SUTERRAEIA PN DX | 3 S0 = S5 DX P ) DX sl , k4 T
X DA R TR DXk AR e s e (L S)
2.4 HAEHFEHTUFMES

7% L 55 DX DAL 3 B0 1 25 R AT R B Sk [
6) :FZ(3—5 H) MG sh 1 4R i i 16 &2, R Ik
B & BB 10, 11%; 2 (6—8 H) EF 11
NG ol e A B 4R R R I, M R B
86. 86% ; Bk 2= (9—11 J ) HuIN 3% Sh il vk /L | b [A)
UL 3. 03% ;42X 2 H Bt A a4 5
0.42%,12 Af 1 H%A HBbNGE s, 8 A&
by DXL sl o R %, L DR 3 sl e 401 256, A7 257 i Uk
Bk 2 350 ¥k, 5 HLIN BB 34. 44% RO 7

Afne A, 7#sh, BN RS HEE4 A, 524 A
SREY 35% , it i T A A 45
2.5 MRES) BT UAHES

1L 5 X H A 76 3l AR AR R AE . 5 04 B B
14 00—17 00 FI 19 00—21 00, ¥ W {f 0 B Hy
19 00—20 00; 5 /=2 6 00—7 00 i L H (K 75 5 %
T ) | YR W I E] A 2 00, MR & BN
1 00—6 00 Fl 9 00—13 00, LA b HiIN % 3725 £k
HERT USRS P i 2, R A /A
XD (K T) o H AT Bl 2 BN ARRAE S BT K B
RPHE P IR B eom , I TR R, 2855 AR
SE L HEINT R M O I 0 R A TR L I 2 R A A
14 00 LUR . H ¥ 5 K PHAR 55808, X7 1 5o 2,
15 B b DA 305 Bl TR O /D B 1 s BE A R XA
HIX,
2.6 A58 BEAFAE S AT

ZR 1L 5 DX HI NPT L R SR R 11. 91 kA IE N
(- 25 F R R B S 45. 42 KA, 170 A 14 ST 347 R 37 o
11,01 kA, AP ig S Y 51X PN A Kl A 6
PRAE 2016 4F 8 J] 14 H 14 04 38, fii T K[z
(36.24°N 117. 08°E) , L it 5 ik - 116. 834 kA ,

i s 3 AV NS NV 5= o ] L
IRIAR A B 5 BE 45 XHEL LA 5 kA N TEIBE 200 21 M55
G, ARG N T 3R i 2 s (&1 8) .
TLOREELE S~ 10 kA PHLIA HLfil i, 200 31. 28% , 1



- 38 - 2 |

$£45%

WA 0~ 10kA FIIA, 2915 24. 95% , FEAEHAE

36.36° N

117.1

117.12 117. 14 117.16 117.18 117.2 °E

E5 ZHFIISX 2007—2018 EHASZREX S

Fig.5 Distribution of the actual lightning falling area in Mount Tai Scenic Area from 2007 to 2018

36.34
36. 32
36.3
36.28
36. 26
36.24
36. 22
36.2
117 117. 02 117. 04 117.06 117.08
e [N EE L] o IEREH
40 25
L B 2
=30 |
5 z
fﬂi 25 - 15 &
4420 - ey
s |- 10 X
# H
= -
= 10 5
5
0 0

12 3 4 5 6 7 8 9
A%

Ee6 ZUWSEXHMAFHAZTK
Fig. 6 Monthly change of lightning activity in Mount

10 11 12

Tai Scenic Area

0~20 kA, i HiN BB 92. 43% , HLRSREELE 15~
20 kA B9 IE N & OIE N BV BCRY e B B K, Al
20. 83% , Hilk & 20~ 25 kA FIEIN, 295 19.05%,
FEAEPAE 15~40 KA, 7 I[N BB 76.19%, HL
TR BEFE 5~ 10 kA (A o B N SRR Lo B ok
2174 32, 1% , HR S 5~10 kA FOTIA, 24 7 25. 62%,
FEENTE0~20 kA, HAINEEY 93.86% ., HT
TE A 7 SN L BARAG , £ b IA) o 4 K 228, 3L
S DR P FEL TSR B 3 A1 R 5 R M DN 0

60 1
— BN

IR EIRE /IR
8 8 & 8

[y
[=)

[=)

12345678910111213141561617189 20222824
i 18]

E7 RLUEXMAFEHATL
Fig.7 Daily change of lightning activity in Mount

Tai Scenic Area

3 WX E &N RIS

3.1 R X KM IERR

SRR B B P I IR R AR
Bl IR BE T 4 AR Z R XI5 K ) e
BV A, Ho B0K 1 22 A BE & A SR AR AE
(1, KRR 25 52 B A R B 5200, 7E T A KH
o SO R R SR B AR KA R
A HEHb S A ) U5 A AR AR B AN



F4H PRARFTE . LS X N BYFHER AKX E o5 N R X 5T =39
N
35 35 -
25
= & _
W ¥ 2 ,
10 »
57 .‘- -,
0 —TTT T —T 1 iy 0 _I'.‘I'sl T T T T T ™ o T T |=‘-_l.‘='
0 5 10 15 20 25 30 40 50 60 70 80 90 100 >100 0 5 10 15 20 25 30 40 50 60 70 80 90 100
EL IR E /KA ER IR {E/ kA
a. EH b. IE. SR

B8 HmULWEXHABETK
Fig.8 Change of lightning intensity in Mount Tai Scenic Area

ABFFELE A 2% 11 R e X E B8, R
S BN AR FER bR T
XS DX PR DX 1) i K TR AU
3.2 MEXEHNRRBE 517

R 5% DR SAF ARG O, XT2LT] R T)
KIT ATARSE AERERE BEEs BT R £ IR
S R A NS X = il 0 W s o T ST T
11 159.95 hm’,

CEPNEING PN AR S ok g = PN WIS
HIN B R 2.5~4.0 K/ (km® - a) , B R[] X 83
NS EEAE 4.0 I/ (km? - a) VL b, iZ X8 T2 1
XU X R ELIX

S5 AT AR HbJE VR e B AR B LR I
F% EAE I R THAAS 28 LR DX s o XU X
SR

*1 FUKREHNRRE XL 5
Tab.1 Division of lightning fire risk areas in Mount

Tai forest region

X1
IR BEAEIA BRAEUR g | T Ak X
R MRS Mk | RS
ar]

XA
RE X
P X
RAEX

HIZE 1 AL, B R TT B AR B AE TR e |
L LR DXt 7 DX sl ol e R XL A e
3.3 MIpEH AR R

1) B R R AU B 5G] A A Y A H

A B, S 248 T L 0 S

) ES T4 AWIES A A L E R Bt
T AR b R F il R E], izt B b 4
HIE MDA 7 H e g, FE O R R R I 3 R
HIRAREXS T8, 4 38 Fi BH 3R R, R XA 5 1 5
AR Y R= LA R S e

)AEFRHIE S E A T, W E A CEEH
6 00—7 00 Fl 14 00—21 00, FF454 24 H A5 1
A5 BRI X it

4) 7E 5 DX 3 ST 7 1 MR IX B M T KL
AV P 2 A0 P 3 e e R R R
(ST SR NN D& I E A STk S S

5) K FY -4 ZEMACH B ASSEAE 8 TR S N
I 36 2 R I A2 43 R R BEA A0
D RIS AR BT Ak T AR SR AR i

6) B o WP b DA R R I X AR I VY
77O Tt X A5 IR 1 T R A B4 ) o
Gk,

7) RIS A A 7 v, AR A B DX
DN %85 B e {1 IX e il B B P e

4 INEE

WA DR P 7 W DU B B3 A BERE, 455 5
DCRE L, 20T T 28 1L 55 X LIS S RRAE

1) 28 1L RS DA B b TN %% 2 oy 1. 82 IR/ (km?
s a), AL TR M IN B 30. 9%, = i
AESS N B B 43, 3%, MDA T A v 1) X 2 2R



- 40 - ST I | Fa45%
AL Tk AR P8 0] DX 38, T SR < 5 DX P ) X3, ik AE DR N —
BV RIS, R X A, '
BRI A X 38R T b D 25 b (X (1] /N . R ESWHMBMRT]. KE,2004,30
(12) .17-21.

2) M N TG BHAE AR AL ERAE 230 #1, 2010—2018 4F i
INEES WS A EE) <

3) M NG Bl 225 P 3 A AR I e, 8 A SR ML A
TSR E A Oy, Hak & 7 Afte A Hd 4 HI1ERH
o7 LA

4) Wi N 2l B AS AR RRAE R = 0 R B 14 :00—
17 00 A1 19 :00—21 :00, F I {E B K 19 :00—
20 00, W= 6 00—7 00,

5) HuIN ST HL AR E R 11,91 kA IE NSRRI
TRGREE A 45. 42 kA, T NP4 LR BE O 11,01 kA,
B RN 50 H PAE 2016 4F 8 H 14 H 14 04 38,
BT R TIFEE, AR BE A - 116. 834 kA,

6) XA BRIXHEAT B o ORI S A5 Y, P R
[T kAL BRAETR Mg | T LR X 7 DX 7
P NSE T

XoF 556 DX MR A7y 7 it KR XU A T e o R
Kl PRI 55500, 142 kg i i KR B
PEEL,

(L% 33 W)

[9] PITMAN N C A, SILMAN M R, TERBORGH J W. Oligar-
chies in Amazonian tree communities: a ten—year review
[J]. Ecography, 2013, 36(2) :114-123.

[10] NEILL A R,PUETTMANN K J, ARES A. Understory a-
bundance, species diversity and functional atiribute re-
sponse to thinning in coniferous stands[ J]. Forest Ecology
and Management, 2010, 260(7) :1104-1113.

[11] ROTA E,CARUSO T, BARGAGLI R. Community struc-
ture, diversity and spatial organization of enchytraeids in
Mediterranean urban holm oak stands [ J ] . European
Journal of Soil Biology, 2014(62) :83-91.

[12] SOUZA A F,CORTEZ L S R,LONGHI S J. Native forest
management in subtropical South America: long — term
effects of logging and multiple —use on forest structure and
diversity [ J]. Biodiversity and Conservation, 2012,21(8).

[13] GAMFELDT L, SNAIL T,BAGCHI R, et al. Higher lev-
els of multiple ecosystem services are found in forests with
more tree species | J | . Nature Communications, 2013, 4
(1) :1340.

[14] JOMI AR T BB ME, 5 . VU SEREAS [ 4F % 21 A
MM R IR AR IR R [T ], AR,

[2] ZR4Esm . BOMRCT I IR B Bl 4 X o ——L) 3,307 R
HKIABILT]. 1)kl L ,2019,40(4)  108-111.

[3] BpHad  #EMe . @ sr A3 B /R AR AR AR B AR R4
XMEERL[]]. BRBIREI,2000,14(2) :47-49

[4] SKFEW HRE X%, % . BB R R4
L[ T]. THRA4,2015,33(4) :659-665.

[5] skfite, #4E PRk, % . Rl H WIE  ZR20 T X A 1
ARARERAE R R &R [J]. TRk 2, 2017, 23
(19) :97-98.

[6] ok #, B2y . CFHRLH IR FFEXT LA [ 1],
WEF 5 A4k 2 ,2016,41(5) :217-219.

(7] BONE,WrEWl 22450 . S RDHRBIFIE R E S
MrJ]. WASKS,2012,32(129) :27-29

[8] BR&f, Pheth, 25 % ILARE FERIGh RHRESR
fREFFESHT[T]. B 2#,2010,38(12) : 6345
6348 ,6418.

(9] TRHAL, B IR, ZLZWH— . HGHHAKENGE
MG S ENSREET]. ARKE
4R ,2006,15(1) :29-37.

(FTHERE HHE)

2016,36(1) :164-172.

[15] A, ZiW], RAEAL, 55 . AR R L DX K T g T
ARA RS [T ], PUAEARBE 41k, 2011,26(2) :
150-154,240.

[16] BhER KR A4 . T AR TARA: KRR 5T
[J]. PEmARL %4 ,2018,31(12) :2666-2671.

[17] FRE, R ROR 5 | BRIRIIAZ KRR L
AURTIEL 1], PEIEARSBEF 42, 2014,29(5) : 140-146.

(18] B &35, 5, Z2ikW] 4 . DURAN TAMA: MR
WFFELT ], FRIMRL PR 241, 2013,33(8) :43-49.

[19] COUWENBERGHE R V, COLLET C, LACOMBE E, et
al. Abundance response of western European forest species
along canopy openness and soil pH gradients[ J]. Forest
Ecology and Management, 2011, 262(8) :1483-1490.

[20] TINYA F, MARIALIGETI S, KIRALY I, et al. The effect
of light conditions on herbs, bryophytes and seedlings of
temperate mixed forests in ? rség, Western Hungary[ J].
Plant Ecology,2009, 204(1) :69-81.

(FTAESRF  Rk3E)



$£45%5 F4aH ol @ E M K Vol.45 No. 4
2020 £7 H Forest Inventory and Planning July 2020

doi:10. 3969/j. issn. 1671- 3168. 2020. 04. 008

ETHEERHNAIU=AERAR

HFrE MMk, TER W %2
(1MW AR % b, 182 &N 36300032 El?ﬁ?%%%l‘%,%% &M 363105)

WE R EEFE RN BT TRF AR BB SRR T (R3R)AEA B AR, AR

H W R AT EAEARIER REREIRT BTG S ATAH oAb T2 SRR 6 ERILILESR

AL, MKINEZ EF75 6 KB FE AW S T a A ER T RKIAE ZEEY EFZHSH

M, IF VA N AR A OB T R R AR R BEAT AT BT R A A R S Bedm £ IR T R AL

TR REIRES 355,

KERMEE R RAF I T & R KRR KA SRR Z M

hE 4y 259731, 1;TP316. 8;F323. 213. P901 X HERFRIRAD ;A XE4RS:1671-3168(2020)04-0041-08

3| 3CAE V05 B, T RIR 55 . BT R 7K S B R ATFEL )], Mol IR AR ,2020,45(4) -41-48.
doi ; 10. 3969/. issn. 1671-3168. 2020. 04. 008

XU Shaoliang, WEI Xiangyan , DING Meichen, et al. Image of Water Culture Landscape Based on Online Picture[ J]. Forest

Inventory and Planning,2020,45(4) :41-48.  doi: 10. 3969/j. issn. 1671-3168. 2020. 04. 008

Image of Water Culture Landscape Based on Online Picture

XU Shaoliang', WEI Xiangyan®, DING Meichen®, LIU Yan’
(1. Zhangzhou Academy of Urban Planning and Design, Zhangzhou, Fujian 363000, China;
2. Xiamen University Tan Kah Kee College, Zhangzhou, Fujian 363105, China)

Abstract: The online pictures of selected 11 cities (regions) in southeast coastal areas such as Qingpu,
Suzhou and Ningbo were used as the data source to sort out the distribution of six kinds of water cultural
image including form, behavior, spirit, engineering, system and technology. This paper established the
image model of urban water culture from the aspects of orientation, dominance and similarity, carried out
the quantitative analysis, and analyzed the comprehensive cognitive results and perception differences
based on the application model of Zhangzhou City, to provide guidance for urban water culture landscape
construction.

Key words: online picture; water culture landscape; city image; types of water culture; water ecologi-

cal civilization city; Zhangzhou City
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Fig.1 Inter—city analysis of development orientations of water culture image
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Fig.2 Dominance analysis of water culture image in aim cities
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Fig.3 Similarity analysis of water culture image in aim cities
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Net Photosynthetic Rate of Betula Pllatyphylla Community and

Its Response to Environmental Factors in Qilian Mountains

ZHANG Fuqiang
(Qinghai Institute of Forest Inventory and Planning, Xi'ning 810007, China)

Abstract; To study the photosynthetic characteristics and influencing factors of natural Betula Pllatyphyl-
la forest in Qilian mountains, the diurnal variation of net photosynthetic rate (P, ) for typical natural
Betula platyphylla community ( Betula platyphylla, Berberis kawakamii, Polygonum viviparum) of Xian-
mi Forest Farm in Qinghai Province was measured by Li—6400X portable photosynthesis system, and the
eco—physiological factors were assessed by the correlation analysis and path analysis. The results showed
that the P, of Betula platyphylla and Berberis kawakamii in the sunny days were respectively significant
higher than those in the cloudy days, but the P, of Polygonum viviparum in the cloudy days was higher
than that in the sunny days. Under the sunny day conditions, Betula platyphylla and Berberis kawakamit

could accumulate more average daily photosynthetic carbon fixation amounts, but Polygonum viviparum could
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EETR A MOl A5 R 58 (K 8 A AR I QLIC20180118).
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accumulate markedly higher daily photosynthetic carbon fixation amounts in the cloudy days. In sunny

days, the main determinant and limiting factors were respectively PAR and T, for Betula platyphylla ,PAR

and RH for Berberis kawakamii,and G, and T, for Polygonum viviparum. In cloudy days,the main deter-

minant and limiting factors were respectively RH and T, for Betula platyphylla, PAR and RH for Berberis

kawakamii,and RH and PAR for Polygonum viviparum.

Key words: Qilian mountains; Betula platyphylla community ; net photosynthetic rate; eco—physiological

factors ; environmental factors
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Current Situation and Control Measures of Exotic Plants

in Mangrove Forest of Guangxi

DENG Biyu', WU Linggiao®, QIN Xudong', ZHANG Lina', LIANG Yongyan'

(1. Guangxi Center of Forest Resources and Environment Monitoring, Nanning 530028, China;

2. Guangxi Institute of Forest Inventory and Planning, Nanning 530011, China)

Abstract: By documentary method, interviewing, field survey and informal discussion, this paper in-
vestigated the introduction history, resource status, prevention and control measures of three main exotic
plants in mangrove forest of Guangxi, Spartina alterniflora, Sonneratia apetala and Laguncularia racem-
osa, and analyzed their ecological security and social impact. The invasion of Spartina alterniflora was
definite, while Sonneratia apetala and Laguncularia racemose could realize natural spread even invade
into primitive mangrove community, showing a certain degree of invasion. This paper also proposed cor-
responding countermeasures for the restricting factors in the process of monitoring and controlling exotic
plants.

Key words: mangrove forest; exotic plants; ecological safety; prevention and control measures; Guangxi
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B 1 ERXENELHHK
Fig. 1 Spartina alterniflora invading into primitive

mangrove community

B4 TWEBRNELHMK(EH®RSXE)
Fig.4 Sonneratia apetala invading into primitive

mangrove community ( the taller)

e
B2 EfAkEESEK

Fig.2 Spartina alterniflora growing uncontrollably
on the beach

B3 AMER=-FEEHRRIRER

Fig.3 Sonneratia apetala triennial plant and the fruits
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B 5 FTiiERERYT BEE

Fig.5 Sonneratia apetala natural diffusion community

El6 HXKRELXE
Fig. 6 Laguncularia racemosa bearing fruit in large

quantity
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B7 HXK(HEMHE)NEEEERE
Fig.7 Laguncularia racemosa ( the seedling) invading into

primitive mangrove community of Avicennia marina

8 RIXAKBRY BB (HMHKR)

Fig. 8 Laguncularia racemosa ( the seedling) natural

diffusion community

X H E R R ARA S AR DR X B R
RPN RGP X AL 1 E K[ SRR X g4
Sl E| Al EAET P RIS /N T I E I E S [ e
PR DX RG H IAR /N T R ) B AR K R AR 37 3]
SR RAED Y A R B U . PR B SRR LY F SR
IRETH A SRR L B 5T 22—, F AR ERBE AN
HARTIE R A AERM W AR LR R R BMife
B AR SR ) RIREE T A IX LR ARIR A A
BDARG ARG 1 EZ RS, AR
HUHE it %o i S P AR A 7 B 4, AR B, (B AR
H B 0T REEAR A - 20 B il Ry e FE A
FEARAS AR A Bl P DX 3R (R A7 M T R4 TAE
W22 2k At & BB
3.3 A5 EERS

TV 5 e g TV I S e I g k)
JEACHRIE B AR 50 ) TR R TR i AR S R
Gt , HAEK AL 438 1 1 /K B 3k 5 R AR AR A 157 36k
W, AN AR ], Joe 55 | QAR BE AR R

A A RE I K 2 38 Bl Sl T AR T X
AR A ) 23 5 18 R 4 20 AR AR S R B, T I )
7 1B T IX 6 TEFE AR ) A PR B BOR — 2 A, vh
ARMERL S+ A2

4 ShSRYFRBIE R EFERY SR H (87

4.1 \NEETRPEHBSHEREETE

I LI AR AR 5 | Tl = RS8R W
RO B AR RS SRR T ARSI IR T
S BRG W JOHRETAE SR AR KB RS R A AT AT Y
PRERIEINARE X T 3K PR AR P X AR - 2T Ak e A=
R GE Y5 TR R A A AR B AR R BE QT
HBEAT Bh A AP IR GERE R T AT, IR, B Rl
BARCARMENM ARG R T —E i sgm, H
FEN AMZPEAR IR, ARA R EUK T BE A B 4 15 it
4.2 ZHEREZRHZ

AR HE BB A AR Bl PR R B AT B
“AIET G T JC R SR RN O A SR R A M R Ah
S LE W B e = BB R, A TR TOAR R
(A SO S8 1l PP B 2 TR R, A2 BIPROR SR A48 3
il BE 2, ZERARAR 22 B8 X A A 25 4K, 22 31
SRR XA 5051 (ARFPTIX ) 2 2 PR BRI |
AR VAR AP S D S A I =X & Ly ¢S
FE BRI BUR 1 7 A AR A, BEATE B 2D R PR
REREIRT M At 2 L3R e DR AROR 37 T4 i 2] 9
B E L BAE (B TCIE Hh 45 S R AR P B i TAE
4.3 FHiZiRIE R HER

I SEAR LT ARAZ B AL 23 ) = OC T, SR8 I i
ACHR T8 1 8 R URIER R 2 0GB i SR, (H2 AT
SRE R R S HRANBIE L, RPN
ZTREAR R DX B B U & AN o 2 1 42 2%
TLORARMEI AR DX 28 e R k3 ik H 3 20
HARAR IR YA B 45 58 4 . B ALK B #] + B Y
TR TR TOIRIE 2 PLOCARTEVGIT RER 1 7R
BAF Mk Bz i R AT R AL T A D BiiR L
BRI B, SN RAE D FURE LA 31 S A 30as il
4.4 BEFHEHRERES

HACKE OGS PR ERKEEIE KT %
TAEY) GRS T LR B A R R S R
PRI A RER] IR AN A IR AR, B, & £
FiAE RS FEsa g b b T3 1 H 2D AR R
P IX AR B AR KRR B S IR B S SDIA K A2
HERBE MRS,



F4H

s F L LA E BN AEW IR B B HE I SR 58 £ 59 -

4.5 BMARFREMEPRERER

JPE AT OR AP DB b 2 e A A g A 5L 52
2 PG 37 4 AT EA R AR IXTE AL
AP H 8 DRl F2 A8 0T 1A B, 7 2018 AR ML 4
SR NV AS N e SN T R (P | S /A
M TR I TARSZ R E oM, M0 it v ™
FAE, 5 RO X A — /N AT , i
i FE G300 M % bl R AR L BR TR M el
LU N BUE B A 8N S i 5 Ah, A I
B IC B H AN R R AR AR B, HLRE
i TR F 00 9 PR AR AR R 2 R

5 BiiEXtR

5.1 B XIFEER

iz FH T3 A SR W B AR T AR 2 i oK
X TR S8 A S AR AT 4 1T A R A, 40 AT s 25 3
DA, PEAT S LL AR Y O AR PG s
J& DL R AAZAS HL 2T AR Vi 0 A A= T =X, R AR b A
BRGC S8 80 508 76 1952 i 8 57 XU PPAG 14
R, A VHE PR RAE Y I A S 52 0 1, R B B
HERp 2 AR
5.2 B KERBENER

HAEKEL JoEE SR H AR 8 I AR
IR AR BE AR AGRE . bR T VRSN, ) AR A
ERAFPUR A, B AR IF AN AT 45 | R e b 25 g S7 A
RA I W AR R 2 (1) 3 22X B Sk il ) o B 3
A3 W, 3 N7 SRR G URAN S RVEE P | S 4R
AR IR AR &= ) K A 0 S T oo £ S s
BB AR mMAATEE, (2) 8@ K
PRI BHATL A , 20 A7 A i U5 ) 7 5 AR 22 1) 2
X JE B ARAT 43 A H R BE A B 15 1 1 IX 3l A S 9
B RA IR AR I SRR X FEI AR AT
DX BRR &t 1 | X KB, B Bt e B0 R R R B
LEAS ] O Y 5 e 2 A
5.3 S RZHRETIEE S

B T 1 3 | e AR, Bhanh TR AR A Al
P, TEBUR SRV [N SR BUIRSOR i | B2 2
RS S EURA th 2 1 7 2, 4 ORI RARFR AR 1)
a2, 3 oh BLLRIARSISRAR ) Wil | B 45 S ih BN
AFHSCRIA TR | Hh 5 RH DG HE ) K A4 XS AR
K], IR HEAR R 1 L T 3G BT 4 | R B IR 4h 4E 25
Nt A RIE ST R B4 0k
5.4 = EEERER

HR G AP ST — AL R — i — A K — 7

XS s SAH B B R R A TS, ik
BHL AR FEREAT — 3R TR 9 R B, T R
PEARFE TOMEESE LA 5K F HESE, Pl A 1k
BRI BETCHRIEE 38 (BLOCAR S, B 1k HEAL
TR BT BRI 5 N K LAY B AE K B SRAR LK
AR TC R 52 R S 4 v kb B 9/ B B A 1) R 1Y
R
5.5 FREHMREBARFR

JnsEFkHA Kandelia obovata Sheue et al. Hil fE A%
Aegiceras corniculatum ( Linn. ) Blanco ZLHE Rhizo-
phora stylosa Griff. AR Bruguiera gymnorhiza (L. )
Lam. 555 HL A0 8 AR b 047 AR A3 R 52 ) O I 285 A
FORMIWIFE A HIS AR Ak, 3271 & LR Fh2s(a]
SeA 1o MRAEAL R EE | AR RS R N T A
M EEBEAIE N £ 2HY), U053 Phragmites aust-
ralis (Cav. ) Trin. ex Steud. .31 Cyperus malaccensis
Lam. .8 ¥ 2£ Cyperus malaccensis subsp. mono-
phyllus (Vahl) T. Koyama & R &) Acanthus ilicifolius
L. \Fg 7K 2 Scirpus lacustris subsp. wvalidus ( Vahl)
T. Koyama . 7§ /7 B 3% Suaeda australis ( R. Br. )
Mogq. K Bk Acrostichum aureum Linn. Y& Excoecar-
ia agallocha Linn. 55, HBA F| FJF R A B RGP
SRR LSS R ARG &) P LD RSN SR A
Pyl i6 PR R AL 2 T MR,
5.6 WESEHRENES

ST DN B3T3 P9 JE 1 3 ) S BRAR B, w]
FETHUE IR AR AT A Brh 72, B TS AL s
iy R P A AR AP R A, R UIE I 5e  B $RAE
FURE , B e 000 PN 2 PSR 488 g B 2 M 0 AT ) R
PREFL, 738 IR EAL B, RS &, KB
HISRAB ) B I] - i 23 X ) BRI ] S B R I T
2 TCHEAA A

Buigt ;AR 18] F e LTI [ S A PR AL, R
TR

SE Wk

(1] %ED,55E5% . REGIMEAKTENIEO5ECl//
B R EE 2 AR (ORI 53 1 38 i - 22 47 1Y 0F 5% Bl 2R
BCHE) | 1985:212-225.

[2] B0, MK, RER, 5. SRy oiie Rt
Y REE S SB[ ]. AR,
2004(1) :10-15.

(3] 253, AOflms | RMulfe 25 . ZOMPAEY) TORIE 25 | Fh i)
HWFEL)]. MOl BEAIFSY, 1998( 1) 142-47.



- 60 -

2 ST |

E45%

[10]

[11]

[12]

[13]

[14]

Zey . JLVHh X L0 R AR A 5 AR T A A 5
[T]. KEHE,2016(12) .187-187,188.
Fi SR A N A - O S B[ A o NEOF = .7 |
[J]. T PRk, 2018 ,25(4) :352-362.
S TS 4| B i 9 a1 i N R
WEFELT]. TR ,2010,17(2) :170-174.
W R, /NS B, 55 . TV R B AR E A
REYWAFFELT]. WAL= ,2016,14(4) :464-470.
R = T 1 e S Vi 3= 3 |1 1 2 QL
WM J]. T PORNE,2017,24(5) :483-489.
SR B, RS BB A T PR MR AR S
RY UK SBR[ M. dba . Bl AL 2015,
W R, BN, A LTV LD R A A 2
[J]. PRl 2018,25(4) :352-362.
AR TR . SRR AR AN ALK R B IR I AT
[J]. W HAAZESR ,2018,29(10) :3464—-3476.
Y (Y S i | 3T A ES PRI B2 L N T R i b ST
IHHEHAIRATSE )], PERLAEE ,2017(2) :74-76.
B, R B & A i R R A
KEANRX KBRWE S sz m [ J]. Wi R,
2014,12(6) :733-739.
T 2 WIIGETHE, (A, 55 . T PEIL IR PR B AR
B LR AR K B S W B v s [ )], 2B

(EB%287W)

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

XURANAE , 24T, RS 3 . ASR) A B 5 2 % AME 1A 1 75
BOREFSE [ 1], dEFEZE,2009(10) :86-87.
TUPRHE, B B2 . M ZUEgE (M), dbat b2 Tolk
A, 2013 125-126.

LR R, NS, A . M R AR R R LT
SFAEMIE R, 2018,16(20) :6832-6839.

BRSC% vkots, BEONGE, %5 . SRR A B AR e 2
YA T]. AEaREIFST,2016,20(6) :516-520.
DK EAE . A A AR A R A B B AR T
T )], FaERMOlRl2E,2018,47(4) :59-63,79.
Ve, TG, 4 . PR LU i i 25
AR ZEs- sz )], dbA 2 ,2013(14)  118-120.
RER . #RMA AR FENFE[D]. KA L
Al K2 ,2003.

MR . IRACES RN R R AR E AR R ST SR D]
HEIN BT R AR Mk R A, 2009.

BN SRR ARG . Wb AR B AR R
FAE T, PHACAAMBIE R =2 3R ( B AR R
M) ,2006(12) : 110114, 120.

P A Bk LS PR A, 45 L R R s AR
FIESI[)]. PEILA Y24 ,2006(3) :610-614.

[15]

[22]

[20]

[21]

[22]

[23]

[24]

[26]

[27]

ZEEE 2014 ,22(5) :630-639.
s, AR W EE, B . TR RN BRI
TR R [ 1] . FRAR S R BR 24, 2018, 38
(3) :302-308.

WREE Bt , 2500k, SRR, 55 . ZL AR ) SN SR JC kil
X & FRBKGIE S FE S YR [ 1], B
Bl 2017,41(6) :26-33.

FRE PR, A % RTINS ARRYI ).
Tl R 22 ( HARBERR) ,2004(S1) :105-110.
TR BN, BRI A 45 . R EF IR AR Y
[T]. J 7644 ,2018,38(3) :289-298.

HaX . hEISEAREY A FRIM]. dat.
A E AT, 2018 .74

Wil . BEITAMRYF AR R HAERF5E[D]. Ei:
JEITR2%,2008.

FF, 53, 5255 . BRI S RO R B 454
KHEFE Y BRI, Mol 53R 8ER 2, 2018, 34
(6) :66=71.

XGRS A5 4E L SRR Y b AR AR
W[ T]. Wdeflb B2z 2019,58(21) :60-64,67.

WAEHE G H)

(SN Sy e R - O TR SIS ENA TR EN
FIVESTL)]. B KF 4 ,2017,40( 1) :68-75.
LY R AT O A L LA A SUAE T2
B0 [T]. BEZ244%,2003(1) :107-109, 127.

ZEE AR 2 AE L A T B AR A AR Y
B[], HRAl K224, 2003 (4) :373-384.
REE, WKL, KA, EF . AR RN
N SRS AR [T ], H Rl K242
12,2008 ,43(6) ;. 77-80.

MR RIRAR 2600 75 45 . AW AR RS SR A
FAEIE TR T ARG S B [)]. LK
P K 4R 2008 (4) 651-655.
Ve, G e . R A B B TR R P
XA AEACF A B [ J]. PEARAROlL L, 2019, 48
(6):99-104,113.

T B BT, AF . A I A B RS
[J]. MlbRI=ABFFT, 2016, 29(4) :603-609.

XNF5 35, MOCH JR A . R IR I SR T
AT HORTFFR[T]. MBS, 2011, 31(5):569
-574.

(e 5 )



$£45%5 F4aH ol @ E M K Vol.45 No. 4
2020 £7 H Forest Inventory and Planning July 2020

doi:10. 3969/j. issn. 1671- 3168. 2020. 04. 011

TERTEERVTEAERR

B A A @R T, TR
(mHAMH L RERAZRE, =8 BW 650201)

FEE. T 2019 54 AXE I MRS TRRARBGF L R#T RS, AELR, KL TR
RE33A,EES A 2, R ABRME SME WHME FHMA SHMA FHMA FHA fkeik
BRR, AP . SMANFERS, A LA, BEAAFERZ, A NHBFEEESLF =, 45
Fry REFN TR RBEZHAFA R ASEARASHAASHHASH ML R M A ZTFRARL
BiF AR R B R, TFR4 B 22 RL R A EHEA . £L TFHEINE HEMETE,
TMALH TR, B SE A BR T ADE,
K. TR R R AR AR M LR R &, BESHIAE, B e
RESHES:9763.30;5794.4  XEKFRIRAD A XEHS:1671-3168(2020)04-0061-04
SICA&F A I AR PR B . TARMTIE R AP AE PR T]. Mol IR A 4], 2020,45(4) :61-64.

doi; 10. 3969/j. issn. 1671-3168. 2020. 04. 011

GU Liping, ZHENG Ke, XIANG Zhenyong, et al. Preliminary Survey on Flower—visiting Insects of Vernicia montana[ J].
Forest Inventory and Planning,2020,45(4) :61-64.  doi;10. 3969/j. issn. 1671-3168. 2020. 04. 011

Preliminary Survey on Flower-visiting Insects of Vernicia montana

GU Liping, ZHENG Ke, XIANG Zhenyong, JING Yuebo
(Yunnan Academy of Forestry and Grassland, Kunming 650201, China)

Abstract; The three sample plots were set up to investigate the flower—visiting insects of Vernicia montan-
a in April 2019. The results showed that 33 species were identified, belonging to 22 families and 8 or-
ders, which were Hymenoptera with 8 species | Thysanoptera, Diptera with 5 species, Coleoptera
Lepidoptera with 11 species, Hemioptera, Demaptera and Araneida. The order of the quantity of flower
visiting insects collected was Hymenoptera>Thysanoptera>Coleoptera>Lepidoptera>other insects. Hyme-
noptera was the dominant flower—visiting insects of Vernicia montana. The flower—visiting activities of 4
major insects peaked in the morning and afternoon. The peak in the afternoon was higher than that in the
morning, and the peak time was not completely consistent.

Key words: Vernicia montana ; flower—visiting insects; species composition; quantity proportion; domi-

nant insects; daily activity pattern; peak attendance
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Tab.1 List of the flower—visiting insects of Vernicia

montana

242U HES
IR EWE Apis cerana Fabricius

B 7

i H R
Hymenoptera  Apidae

AERE Bombus Spp.
FEE Y Apis laboriosa Smith
KE W Apis( Megapis ) dorsata

Fabricius

AR YrK¥E Xylocopa nasalis Westwood
Xylocopidae

R SRS M % Apanteles glomeratus
Braconidae ( Linnaeus)

i B VRSB B WS Charops bicolor

Ichneumonidae  ( Szepligeri)

R Eaiiavilss Vespa affinis ( Linnaeus)
Vespidae
253 H i B} JRE] S Trips tabaci

Thysanoptera  Thripoidae L
ysanoptera ripordac VEAEHT ) Frankliniella occidentalis

AHH BRI R AT I Episyrphus balteatus
Diptera Syrphidac MG B W8 Sphaerophoria sp.
KIKEWFIE Syrphus corollae
JRAER TR R Helicophagella

Sarcophagidae  melanura Meigen
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gE1 2.2 TERBHEEBHRB=E S
=] & SRS 3 AR R R AR B A T AR A U A B BB
R Fc3k 4 Chrysomya megacephala T
S e 2 AT R | R 3 P E A
Coleoptera  Cetoniidae  Faldermann L gk o R A S L 4B 43 3R 56. 8% \55. 9% |
SRREMFL LSRR Carpophilus hemipterus 56.8%; ZE W H i B B LK IR A 17.3%
gﬁgdae ;f'i)%@m Harmonia axyridis ( Pallas) 16.9% . 18. 19%; ¥ 3l H Vs 1€ B & 16 53 5 O
Coceinellidae 13.6% . 13. 7% . 12. 3% ; 538 H Vi 16 B 8L L 2 5]
3 F BEER SEMVBE Pieris rapa L. 99.9% ,10. 6% ,10. 4% ; FiAth L B o b S A PRy
peprdoptess IS LRV Catapsilia pomona Fabricus 16.2.6%, AT AEVIAER BN 1, AT 05 H A7
j%)ﬂ] ;Jt\rc ﬂ‘% Ochlodes venata Bremer 11 AP e B Ay, o5 A7 D0 35 SR, 76 U7 46 B U
e B %z«mﬁ;—: Argynnis hyperbius Linnacus L ’”@ 5?‘?@ XS 3 ﬁ%ﬁi LA £ 55 2V
Nymphalidae INFRBRBE Nepiis sappho Pallas TEEBEE\;E\ﬁqJE%ﬂ E ljj [:I_’,#‘Eéﬁf ;c\éf:?ﬂ—: 5?- 6% H Fh JHS
. SR Paniis s Linmacus LB, B H & AR AE A 5 A A M AR R A
iﬁinidae T R Pa;ljilio polytes Linnaeus 23 :FEW‘E?EUE%EE REHAE
AR AR /N HREE Mycalesis mineus ( Linnaeus ) LJ/!\HHL‘?%IIEH s, X?L,—j? EP_? :90_19 00 ¥ B9
Satyridae T EZ AL R A B TS T (1)
R WA JRYE Miletus chinensis A1 A, T4 R 2R 4 HUsER
Lycaenidae  Felder LT R 76N R B T A s 0 )
PR At il Bremer {87, L 1 5 0 I B2 O R 52 4 W 4, TE 2 I 43
- Hﬂijﬂ;ﬂ Lampides boeticus Linnaeus (12 00—14 :00) , th FH ¥ R A, Foop .,
j%i e . ?AP"Z”"”S fueorum (Mever- H RIS 3 B0 SR i 7 11 :00—12 200 Fl 16 00—
L8R} RS Riptortus pedestris Fabricius 17 00,2 YK =5 W 17 46 R U IR 4301 R 40 kT 68
Coreidac S 2 H Ui e B AR B — R Bl g 4R R AE
Dot ool 10 00— 11 <00, 5 — Y 1 20 25 Wi B2 % 15 :00—
sk SRR G AE Misumenops tricuspidatus Fab- 16 00, 5 {EL I K00 O 15 3k #5 H U5 B R U3 —
Arancida  Thomisidae _ricius YR Bl 0 R A s B R 2 AR ) 5 IR B
®2 FREEMTFERED S h ERAKE
Tab.2 Quantity of the flower—visiting insects of Vernicia montana in different
— By BSA Sk @SR S WEBA Sk s8R S 2 bt
/3 /3 / % S / % VES / % /3 / % /3 / %
FEHb 1 456 259 56.8 79 17.3 62 13.6 45 9.9 11 2.4
FEHb 2 444 248 55.9 75 16.9 61 13.7 47 10.6 13 2.9
i 3 463 263 56.8 84 18.1 57 12.3 48 10.4 11 2.4
St 454 257 56.6 79 17.4 60 13.2 47 10.4 12 2.6

e R B B e TR OH RS H R T
17 00—18 00, Ho iy g 45 i — A 5] 18 Sk 5 # H
TEEZER 4 HUAEE B S BhvcOBUR A U808 7 5]
HPLAE 11 00—12 00 Fl 15 00—16 00, % = {H i
B 11 3k,

3 GBS

3.1 &ig
1) 2R 48 2 T 47 A B A€ 1 U5 7€ B R A A 3t 33
fft, SR8 H 228k Horb U 46 B HURP 2 A7 J RiT 4
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Fig.1 Daily activity pattern of the major flower—visiting

insects of Vernicia montana

PR H W H OSGH H A E R, XN
AR ST 11 B 8 5 Fh A 3 Fifr,

2) NUE R B B (R RT 4 7 15 i
[ESEREISS CIS IR ERENEIN S RSN A E N SR AN A |
AR 56. 6% 17. 4% 13. 2% Fl 10. 4% , f ¥ H 2
TAEMR A T AL AL B

3)XFTAEM E A 4 H iR AL H 36 sh L
o2 . B L H & S35 0T R, T AT A S A
E¥ & T L, B8 En B E 2 G,
3.2 itig

1) AR YR I A B B HlE (1 £ 42 8 ke, 2R I
A ST AN T 1 X8, UiAe B HL R P R
FRFER, X 5RO TR IR RN Z
BEVERF Y B KA 6T T I A8 RO 37 46 45 B
B AR 25 1 R, A B 0 25 5 S 8 L R i
R A 200, A TR FEEE, R
AR R

2) 5280056 B B GEAS R 02, A UK R A 1
TRV 4G L R H 06 Sh AL 2R B (E BT
= N N £ = il e S - R B SR Y B B 7
A OB R TR A6, ATRFiE— iR,
KA AR o, AS TR A9 B HUR AT AR 1 e

T A LS R A T AR AR SR, B H R
Hai gl A B e R H R TR B R
RFHABER S, A TG s R dGE o A Fi sS4k
% BRI IR EE S5

3) TR 22 o Wi S 0k, 460 Y BT R
([0 S R N ek ¥ % i p AR = B S S S
PR, BT AR AU, S S AR . AR e TT
Ja 1k MEAE S TR Ik  FE A e b e KRR 2 T
WEAEHCE: , T OME A TR A6 ) B AL S L, B 46 1 0
AT I 2 e A8 | [ MEIE A T Bk bl 2
528U e AR, R AL ] AE B AETE Ak
(RSO A6 I &5 0 0 A R 1 A 34 52 i 31 77 A6 R TR
AIUIAEAT Sy, BLARIIE— S s J L2 2 B s 4647
(1) F L - A AR SER ARG
it s R mAR AR d & & kA R AR R
PR R AR A E

SR

(1] EV, B3CE, BT 5. WHHkE R SRk a5 m
WFoE[J]. WAL RN F,2007(6) : 144—146.

[2] XV . WA R AR BRI ARJ]. BAR dee
#2,2013,50(3) :863-867.

[3] s WAvemk, RIS, % . Bt AR fRh K
HATHGE[ 1], M at MRl R4 22 (A ARBR# IR
2015,39(1) :33-38.

[4] WAE . BHEARAGIEIEFLT]. Qe s % LR
2R 2002,14(1) :83-84.

[5] skag, s, 5 1A 4 AL b B e iy il 2
5E[J]. WPEAE R ,2012,28(25) :272-276.

[6] dOCH, g, B DA 4 ARTE R R 2R K 2l
RISz ()], FREER M4k ,2016,38(2) :354-360.

(7] R, 2R FRmeng 55 . T4 BRI D7 46 B
TR AT]. B HANN,2008,45(1) :121-127.

(8] L%k, R, fo8, % . HEREME T RAERMLEN
MRk SR )]. AR, 2005,25(12) :3390
-3397.
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WANG Jun,ZHAO Tangjie, LI Yuwen, et al. Experiment on Control Effect of Medicine—Fertilizer Integration on Aniseed
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Experiment on Control Effect of Medicine—Fertilizer Integration on
Aniseed Anthracnose

WANG Jun', ZHAO Tangjie', LI Yuwen', LI Chaozhi', HE Yuefeng’, HUANG Fengya’,
ZHAO Dezhou’
(1. Wenshan Academy of Forestry and Grassland, Wenshan, Yunnan 663000, China;
2. Funing Bureau of Forestry and Grassland, Funing, Yunnan 663400, China;
3. Funing Jinying Agricultural and Forestry Technology Service Co. , Ltd. , Funing, Yunnan 663400, China )

Abstract; The stands with the same growth potential and higher leaf infection rate in Illicium verum forest
of Funing County were selected to carry out the experiment on the control effect of medicine—fertilizer in-
tegration on aniseed anthracnose to investigate the leaf infection rate and disease index of observation
plants and branches. The results showed that after control, the leaf infection rate and disease index were
6.30% and 2. 22, which were 5. 68% and 2. 80% lower than before, the ground defoliation was signifi-
cantly reduced, and the leaves extracted from branches and withered shoots were unfolded normally, indi-
cating that the control effect of medicine —fertilizer integration on aniseed anthracnose was significant,
which could be widely used in production.

Key words: medicine—fertilizer integration; aniseed anthracnose; leaf infection rate; disease index;

control effect
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NS RAE I ( Colletorichum sp. ) J& - 1 p& 2544
A i —Fb U BB E A ok e
Mo M EZ IR K2 BN IR
KA RRECR I N YR AT SRS SOE
HAE /ARG XA R B R AL S A
o, L iR X R 8 B R AR o A A TR,
FADRIELI e VR KA A 5 o T LA T 2240 532
JEFAEM RAE A BA AR 3 W iR
WAz ,4—5 BRI 2 B o mi iR g . — MREF] 9—
10 A B i i B A R IR . TR TE
HBEREKIER, 8O LIREE, 248 FW
K,k I A S AT R . B e
KR, A e v, BA T wR ik . b, Y
SRR X S 2x 1 DY J 4, B A2 R AL SER
W) PR = A4F 9 7 i, 0 K B Bl YR 23 T O™ E Y
RF,

25—t R AR AR R Y AR R A 25 S 1 i
FEYHE K TR BT A EAE T 4 S A
KM, AT 5k 2g It — R To A FE 2570\ A
BALFRIBIAROCR , A P e B , 2019 48 7
HTEMBIAT T RASPA RS,

1 X5t o B i8] R 7 3%

1.1 RIS
RIS e E T B R EIR N B2\

LN WA 15~20 a,
1.2 KGR EFNZG 5

BRI R4S 2019 427 H 5 Hiliess Rk
A HEE] R 2019 4510 A 8 H,

TRIR 2500 A 245 8 — A Ab i v 4% (5 R LB
B BE B L AERGE TR PSR R IR KA
RO T R R T TR A R TR ) A R SR
JNARH B — 2 5 BERURLEE , 423538 4 em LA L,
1.3 REH*E

TR S A K AR — B, i 7 I8 A3 AR
O3 AEIZTE RN 50 mx50 m 1E 5 TE b it
BSREh , DARE b IE rh B AR G e i AR m P L
4 A5 SR AR R O a8 B 20 K, Bk UR M
Padb 4 07 b A B RS, Gt A O
R R 2 R N T8 B (A AR O 9. i
R TCRIE 5 1 9 BE i R TR 173 AR 52 9.
WRBE 5 A TR 1/3~2/3 33 90 BT 5 AR 2/
3R,

Vo WL S AR e ] T P A A v 37 41 o, AU
Z2 0 0] R) 9 75 1R L

RIS 4% FIRER G M SR B S5
(I S R R TR FE 2L

2 IRIEHER

MG R W 1,

F1 AR—FEEER/N\NARERIKBER
Tab.1 Experimental results of the control effect of medicine—fertilizer integration on aniseed anthracnose
B & BT b= X ER
. 1% 2% 3% MAE HE O0HK 1% 24 3% MhE wE 0% 1% 24 3% A &E
T 0 % BRE EH BmE BH RBRE BH
/ % / % /%
R 1131 69 14 21 8.42 4.32 1036 85 3 4 8.16 3.04 9 1160 407 269 99.51 50.24
7] 734 101 6 12 13.95 5.82 861 49 2 0 5.59 1.9%4 30 433 508 530 98.00 67.49
[ii) 748 190 10 13 22.16 8.64 985 56 3 0 5.65 1.98 4 1013 515 347 99.79 54.71
it 1476 46 4 2 3.40 1.31 1027 63 0 0 5.78 1.93 27 400 526 508 98.15 67.90
Sy 11.98 5.02 6.30 2.22 98.86 67.90
PR 4577 3313 6686

M 1T AE 3 50 Sk g R 4k
M F 14 576 B, MASHTH RERE EEh 11, 98% , W 1E
TR 5. 02, ASIE I R 2% 28 B 48 B3 0 R
6.30%M12.22, 53 F I T 5. 68% F1 2. 80, [A] tb

R 47. 41% 1 55. 78% ; Xt HE X I - 8o 5 12 45
B0k 98. 86% Fi1 67. 90, 43 ) ETF T 86. 88% Fil
62. 88, A L [Tt 87. 88% 1 92. 61, H1 It AT WL B 163 5%
R RIEARI )4 45 3 A\ SR AT
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Population Distribution of Macaca leonina in Xishuangbanna

SONG Zhiyong', WEN Shirong®, LI Jia’

(1. Research Institute of Xishuangbanna National Nature Reserve, Jinghong, Yunnan 666100, China;
2. Mangao Administration of Xishuangbanna National Nature Reserve, Mengla, Yunnan 666200, China;

3. Mengla Administration of Xishuangbanna National Nature Reserve, Mengla, Yunnan 666300, China)

Abstract; The methods of semi—structured interview, sample line investigation and infrared camera tech-
nology were used to systematically investigate the Macaca leonina distributed in the nature reserves, state
—owned and collective natural forests of Xishuangbanna Dai Autonomous Prefecture. The results showed
that there were 15~20 populations of Macaca leonina, about 300 ~500 individuals, which were distribu-
ted in towns of Mengzhe, Menghun, Yiwu, Menglun and Mengla, mainly in the nature reserves and natu-
ral forests, with an altitude of 700~2 000 m, and the involved vegetation types including tropical rainfor-
est, tropical monsoon forest, subtropical evergreen broad—leaved forest and deciduous broad—leaved forest.
In view of the existing problems of habitat fragmentation, economic crop planting under the forest, illegal

hunting and so on, this paper put forward the protection measures of Macaca leonina, such as habitat

s HH5:2019-11-25.
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protection, serious punishment of illegal hunting behavior, scientific research monitoring, publicity and

education.

Key words: Macaca leonina; population distribution; habitat fragmentation; nature reserve; Xishuang-

banna Dai Autonomous Prefecture

ALK B ( Macaca leonina) 73 A FHGHT I #4H7
TRHIRPERRAR B, HAATERE K KK 600 mm;
ST, L PR (0,150 5 I 1m) U S e, I o BT A
B, B R RAR €, A R B AMI A €, BAR A
0, AR L T SRR 1 5 AR TR 2, BB
S RN ER Ry i U T e A - TR 2 N o A EE o )
XA, RSLgs sh ML sz —" . LK
W25 @ AE AR K25 (nonhu—man primates ) ¥,
RN R K2 (subhuman primates ) > #F} ( Cercopithe-
cidae) B ME & ( Macaca) , 1956 4P E B b = 7
P A Yot IR 255 75 5 AR £ 70 DURN 2R IX 2R
1983 4E 1 = A MO T 42 3k, X5 PUBUR AN A S8 P47
XA TR G AT Y E 5 I U CPU AR AN A 2R
TAr X 255 % g e i 4R ) Bk 1 b K R A 19 oy
i) 1993 4F H A P XU 49 3h 0 k) T b S
TP RURN LR R ST IR DL, KRR K
(b R R A S 4 58 ) — SR S
TECH RGP L) TR 88 e (E) Yy s,
JE S H AR AP (TUCN) AR 3 15 B A sh A 9
YiRh E bR 52 5 28 29 (CITES) [y 5 L ¢ Fp ), =&
K ALK AR 1) hy A /N FE SRR A 47 ) P R A AR
PEEI, (B, IT 30 AEAA B PE XU A N AL K
R L T Ay DR IR A 0 T R P AR 44 M
JCHK A T2 IR B A A o8 T AR, A R4 ALK
BT IR PERL AR

1 RN

VO RURR 20 5 75 19 3R N M Ak 21°087 ~ 22°36 N,
99°56' ~ 101°50'E, i A2 1. 91 Jikm®, K 5 & Hd M
VGRS A, K 966.3 km, RIHVE
VLR, AU RS2 ARG S0 Rt ) 4 e IV 5 e 9
HHE o A R R R A, N P e R e R BV L B
KRG M RT R 2 429.5 m, B fi% 5 S i i B
G SR e TSI A Ak MR 477 mo AN FR
AR 151. 66 Jrhm*, (5 B HRIELAY 79. 29% ; H K14
P IX AT L 40. 39 Jihm?, 5 21, 15% , R A SRR
#11X26. 8 Fihm® ; TR 36 % 80. 79% , KIK M 55

#5499

2 BAEFIE

2.1 FEMHIRE

MR SCHRICEL, 2 2017 4E 18R A 14 14
GG AN ISR A G BL, 76 2 NYE BT AT & fE
B 256 AN 5, R G5 iR EET) | 0 A AR IX
TR A XA sy Molk ity | R X TR SR 2, T
i 24 b b R A 43 A 1 D0 FRRE B SRS R DA
2017 B Wik I [l ki H AreMap 10. 2. 2 8
TE SRR B S 508, i e A U B LA B S
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HRYE LA DR &5 L, 76 VU XU AN R % [ 4R
PRI X AT I 8 I AR 1A SR AR AP X P AR A A1
T F AR PRI X 5 N SR AR P X et Tl
(O H AR X Bl B9 [ SRR X B i B
G H SRR IX A RIRAR  ERAR R IR E 40 5%
AL . RELR K EEZY 5000 m, H % BN 20 ~
50 m, M0 SR T8 A 100~300 m, AT K 1~
2.0 km/h, R IACIK A (AR sl 7 sl i S LR B
PR R T B B8 PR AR R SR SOARAIL
FOERAL KRR SEAR , T s o 28 sk il JU K R A 75 [)
i GPS LSRR A
2.3 LI5MEMEAR
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Case Application of Resource Monitoring System Based on
“Smart Reserve”

WANG Mengkxi
( Kunming Survey and Design Institute of State Forestry and Grassland Administration ,
Kunming 650216, China)

Abstract ; Taking the fifth phase project of Yarlung Zangbo Grand Canyon National Nature Reserve in Ti-
bet as an example, a complete set of resource monitoring system was designed to create a “smart reserve”
based on diversified monitoring objects and complex site conditions . This paper systematically expounded
the four components of the resource monitoring system of the “smart reserve” in the Grand Canyon Nature
Reserve, including the field video monitoring and early warning module, the field intelligent patrol mod-
ule, the integrated monitoring UAV module, the integrated information platform module of the nature re-
serve and the system design content. Relying on the technologies of video monitoring and early warning,
and UAV monitoring in midair, the technologies of satellite navigation and field intelligent patrol in the sky,

as well as the technologies of video monitoring base station, hand-held patrol instrument, field monitoring

s B #7:2020-01-03 ; 1& 5] H A :2020-02-24.
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instrument, integrated information platform on the ground, an integrated resource monitoring system of

“midair, sky and ground” based on “smart reserve” was formed to realize the intelligent monitoring of re-

sources and biodiversity in the natural reserve.

Key words :resource monitoring system; smart reserve; video monitoring; field intelligent patrol; inte-

grated monitoring UAV ; integrated information platform; Yarlung Zangbo Grand Canyon National Nature

Reserve in Tibet
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Status of Spatial Overlap and Integration Suggestions of Protected Areas in
Jinfoshan Mountain of Chongqing

WANG Jing', MEI Yan*, LI Jia’, ZHAO Yanxi*, ZHANG Yuguang'
(1. School of Soil and Water Conservation, Beijing Forestry University, Beijing 100038, China; 2. Beijing Zhonglin
International Forestry Engineering Consulting Co. , Ltd. , Beijing 100013, China; 3. Institute of Forestry Ecology and
Environment Protection, Chinese Academy of Forestry, Beijing 100091, China; 4. Planning and Design Academy of
Forestry Products Industry, National Forestry and Grassland Administration, Beijing 100013, China)

Abstract ; This paper analyzed the spatial overlap of seven different protected areas in Jinfoshan Mountain
of Chongqing, including nature reserves, scenic spots, ecological parks and forest parks. The results
showed that the total planning area was about 95 101.9 hm’ with the spatial overlapping area about
31 858 hm”, accounting for 33.50% of the planning protected areas, among which the space overlapping
area between Jinfoshan National Nature Reserve and National Scenic Spot was the largest, about 22 632

hm®. Based on the principle of maintaining the integrity of natural ecosystem, following the general require-

ments
rFE B #9:2019-12-31.
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of no reduction of protection area and intensity, and no change of protection nature, this paper suggested

to integrate the different protected areas in Jinfoshan Mountain into Jinfoshan National Nature Reserve and

Jinfoshan National Scenic Spot or to integrate them all into Jinfoshan National Nature Reserve.

Key words: protected areas system; spatial overlap ; integration and optimization ; nature reserve; scenic

spot; Jinfoshan Mountain of Chongging
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Investigation on Natural Regeneration of Toona cliata in
Taiyanghe Nature Reserve

YUAN Yafei
(Pu’er Bureau of Forestry and Grassland, Pu'er, Yunnan 665000, China)

Abstract: As a typically heliophilous species growing rapidly in suitable environment, Toona cliata has
straight trunk, tough material and beautiful texture, which is the main precious timber species in South
China. The natural regeneration of Toona cliata in mountain rain forest of Taiyanghe Nature Reserve was
investigated by the method of sample plot. The results showed that in the 5 plots, except for the selected
target trees, there were no small trees and young trees of Toona cliata, which indicated that the natural
regeneration of Toona cliata was difficult in this area, so the artificial propagation should be used for the
regeneration . Due to the small area of sample plot, the sample selection and investigation results had
some limitations, which need to be carried out more comprehensive investigation.

Key words: Toona cliata ; natural regeneration; sample plot investigation method ; arbor species; artifi-

cial propagation; Taiyanghe Nature Reserve
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Prospect of Urban Forestry Development in
Kunming Based on the Data of Forest Resources

XIONG Ling', WANG Ge’
(1. Greening Engineering Service Center of Panlong District, Kunming 650233, China;
2. Yunnan Institute of Forest Inventory and Planning, Kunming 650051, China)

Abstract; The main six districts of Kunming, one city and one county of the Central Yunnan New Area
and Fumin County, which is close to the main city, are the key areas of the urbanization of Kunming and
the construction of the Central Yunnan New Area in the near future, as well as the core areas of the de-
velopment and construction of urban forestry. Based on the analysis and research of the fourth forest re-
sources survey data in Yunnan Province, this paper put forward that the development of urban forestry in
Kunming should improve the laws and regulations, rationalize the management mechanism, fully utilize
and optimize the existing resources, highlight the regional characteristics of urban forestry development,
adhere to the concept and management mode of near natural forest, advocate the active participation of
citizens and social organizations, increase capital investment and integration, and strengthen industrial

support.
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Evaluation of Exploitation Value of Wild Colored—leaf Plants Resources
in Dapan Mountains of Zhejiang Based on Analytic Hierarchy Process

ZHOU Yuhong', LIU Ya>, WANG Pan'’, ZONG Kankan®, CHEN Zilin'’

(1. Administration Bureau of Dapanshan National Natural Reserve, Pan’an, Zhejiang 322300, China;
2. Pan’an Bureau of Culture Broadcasting, Tourism and Sports, Pan’an, Zhejiang 322300, China;
3. Pan’an Institute of Traditional Chinese Medicine Industry Innovation, Pan’an, Zhejiang 322300, China)

Abstract: In order to fill in the shortage of application and selection of wild colored—leaf plants, the e-
valuation model of exploitation value of wild colored—leaf plants resources were constructed based on ana-
lytic hierarchy process, and 40 kinds of common colored—-leaf plants were evaluated and selected in Da-
panshan National Nature Reserve of Zhejiang Province. The results showed that leaf color, adaption abil-
ity, propagation difficulty, color periods, species novelty were the most important factors for the exploi-
tation value of wild colored—leaf plants resources. The 40 common colored—-leaf plants in the reserve were

divided into 4 ranks according to the comprehensive assessment, including 4 species of Level 1 of prior
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exploitation objects,such as Salix chienii,Saxifraga stolonifera ,Acer henryi and Acanthopanax evodiaefoli-

us, and 7 species of Level IV of least exploitation objects,such as Antenoron filiforme , Smilax davidiana

and Rubus innominatus.

Key words ; colored—-leaf plants; exploitation value ; value evaluation; analytic hierarchy process; Dapan-

shan National Nature Reserve of Zhejiang
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colored—leaf plants resources based on AHP
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Tab.3 Results of evaluation model for the exploitation

value of wild colored—-leaf plants resources based on AHP
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Tab.4 Comprehensive assessment and ranking results for the exploitation value of wild colored—leaf plants resources
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Investigation on Selection Intention of Urban Residents for
Forest Therapy Products in Guangzhou

ZHU Shuxin, QIU Quan, HE Qian, SU Yan, LI Jiyue
(College of Forestry and Landscape Architecture, South China Agricultural University, Guangzhou 510642, China)

Abstract ; The field questionnaire survey, correlation analysis and cross analysis of SPSS 20. 0 were used
to investigate the selection intention of 989 tourists for forest therapy products in Guangzhou. The study
found that the public’s preference for forest therapy products was as follows: sports type> recreation type
>accommodation type >culture type> convalescence type. In terms of specific products, forest walking
and jogging were the most popular (67.44% ), with only 12. 44% of visitors choosing forest convalescent
home. Men were more likely to fish and climb mountains, while women were more inclined to manual art

creation, forest yoga, Tai Chi and health SPA. Young tourists under the age of 35 preferred amusement
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and cultural products, while tourists above the age of 35 were interested in convalescent products. Tour-

ists with a monthly income of less than 7,000 yuan tended to choose cultural products, while those with a

monthly income of more than 7,000 yuan were more likely to choose accommodation and convalescent

products. The higher the education, the more attention to convalescent products . Tourists with relatively

low education payed more attention to culture and accommodation products. On—the—job personnel were

more fond of recreational products, retired or unemployed personnel preferred convalescent projects, and

students preferred cultural products.

Key words : forest therapy products; selection intention ; forest tourism; tourism products; cross analysis;

correlation analysis
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2.1 FERERIT

[ 2 G A 10 2 S A5 R BRAR R SR )™ il A ) 12
FEMHR Y, ASEBLARMRBRE IR A i AN TR 50 )
IIBRE R RRAR HE IR IR U 7 o ol 5 REHY . I R
B BB R SO R B (R 1) .

x1 HHRERFTRIESTE
Tab.1 Classification of forest therapy products

7

e BEERWERT @

fE L AR

JTFEM FRHE SPA BT F2BE WACR G RIBRMIR  iLE
T SRS AR A By, T R
R LR i 97 37 e S AR 4

HE RIS

M TEA B AR IR 25
AHIE AT O, T e — Le 7

BERL FRARIE AP AR E
L s BRI A R B | fR A

i ZTVRIB BN A HE 50 By K
R 3 AR E B 0 i BRE 11 B

R BRI BRARA 555
By MR E RS 95

R 3)

T TEL B AR, AT 2R 51
B OGRS, 2 N5
Pl R A R I8 A A 7
iR ES T RA RS, B2
FRARAIRE T

WFCARMA S IR, LSl ik
W, T SO 2R
TR R A4 B Y I E B
T30, LU AL 3 2 3R
BE TR,

R FH 2R b o B L2 R
U 45 A B AR N THE B0 S B 7
L IR BT SR MR AR IR A
ST B AR

SCITL B s ARARRL A
T TREARAME

EIAAL RRMRCRR (4 i AR bR
il E I R IR A

2.2 BERELSREAE

ARSCHET MR T = AR AR
BAR DI RRBRONTE | XU 44 JE DX T DX el 7 A 8 A
H, o AR A T TE R | 2 X 44 XL
S5 P SRR SRS B H SR RS TR A ik
HEAT ISR A, AR R R T O I, AR IR R
T 25 B2 B RN 45 BE AU A 125 40 ) 7 = b A Tl 1) 4
300 14 350 14y 450 {53, 2019 4F 7 H—2020 4 1 H
SEBRAL ARG 1100 43, RN RS 1020 £, [Tk
R 92.73% ; HH A 34n 4 989 1y, A RL% 96. 96% .,
2.3 HIEA B E

iz 11 SPSS 20. 0 A% & A RRAE 5 H i ik
(I RRPRIFESE 7 i 47 SR 1 Person A 5G4 4341 Fl
X AT

3 BR5E

3.1 BFEERFE

TE 989 AFEA T, LM i 50.46%, P
49.54% , 19~50 % Wi %5 78.56% ,50 % L b i
14.56%, ZViH B H WA EEZELEFTE 3500 ~
7 000 JT, i 33.37%, = F 7 000 TG i 34.68%,
AR LA S D R 7 89. 99% , Hoh oK 2z LA
1 73% , UER AR B R A 5l S T AR
G, 47.72%  FLR G 2E AR 22 24% 5 B AR ARRN
Tl A B 10.21% (£ 2) .

x2 BEERFIE

Tab.2 Basic characteristics of tourists

L7 490 49. 54
£/S 499 50. 46

2P Wb RLR 99 10. 01
AR 168 16.99

K2/ K& 636 64.30
XD 86 8.70

HIRA <1500 7T 205 20.73
1500 ~3500 JC( A7) 111 11.22

3500 ~7000 JG( ANF) 330 33.37

7000 ~ 10000 TG ( R 55) 161 16.28

10000 ~20000 JG( A 5) 136 13.75

=2 JiJ0 46 4.65

Ry <18% 68 6.88
19~35 % 560 56. 62

36~50 % 217 21.94

51~64 % 90 9.10

=65 % 54 5.46

ol AR 36 3. 64
Al B TAE A B 472 47.73
MEZEH 78 7.89
VIEVEN 53 53. 60
BHRIRA G/ 101 10.21

L 220 22.24

HoAtb 29 2.93

3.2 ZAMEEFRNEERER

Y7 SRR TR A A ZRARBRE 72 7 i 1) 2 4
FREEAR YR N I5 B (46. 85% ) >R (39. 77%) >
B fm A (26.59%) > SCAL Y (21.81%) > 7 FF
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B2 12 8(67.44%) , R RMAUE RAE AT
TR 55 (61.68%) MGk 2 & 1l (53.79%) , (LA
12. 44% R R BE T BRMTT SR BE (B 1) . RARKS
FRMBRESE P i A PR 45 B8 AE AR MO K IR IN 2 3l
SRS BL , B A7 T BRI H 32 B H i —
SRR X B IR S RS I Y K
— i B s B R SR P AT RS K AR A i
SNk B Y REFR T 2K, I BLRCHR 442 s BR300 H A%
67.44% &1 cive

53.79%
46.85%

19.31%

1

16.38% 14.41%

H 12.44% I

20.83%

I

AT AN FCA K (47 2 % a4 52  TARMRTY
Ir BB Bl A Ve, AT BEJE AR BRAKBR SR IA A
FERTA RN, AN A7 37 84 il HAT RABE DI RE
[FIESF , AR SR B 5 /Dy 7 35 B i T2 %
JEFRB AN T, EAh, T R B SR ™ il il 25
R R B T, T3 0 W A AR A T 2 B 40 25
BEMRTTT  RARHER B 412 S R HER )™ i, (BN [R] A7
X RRARBRETR ™ il R P R AP AE 22 57

39.77%

36.80% 31.85%

H

- 810/30-23% 26.59%
. 0

0,
16.280517.29% I H Dﬁ”’ l
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L e |

P8 iy P9 P10 P11 “FE P12 P13 FE

ST H—amn —]

APl AFRAE SPA;P2 A AMIT IR P3 A AME T 123, P4 A4 AN P5 A AAAH M KA AREIRSF  P6 A AL

%
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EAEE PI3 ASARS BEAR(TR),
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B1 HZRHRERFT-ROEESE

Fig.1 Selection intention of forest therapy products

3.3 AEABNFEREFRTREEER
3.3.1 BRI EREHRRERTBEREZEOFME

X AN [P 1) 6 4% AR MR BRE 5 7 i 1) R 1) 4R 4 7 40 A
(F3), M3 A, 5T (62. 62%) i
AL (53.01%) , M M E HiFF TR ZEARA]
YE(T1.35% ) FRARIT K AR AR fd 3 ( 71. 20% ) Fi153

"z SPA(69.75% ) , iX ALE— B T 3 W 4R 4 |
TR A 2N e R U A B e O SR B0 B UK
3l , I E B iz ol R G e R R T 8l &
P A SR OB BR Bl TR 4 B R 7R o R B
T2 SCARshbL IRIE SIAL A shL IS 5 3L,
B Ry R AR R SR Ui A R A A O O

*3 MUHEBREEMERKEFRTMIZXSH
Tab.3 Cross analysis between gender and forest therapy products selected by tourists
TR P1 P2 P3 P4 P5 P6 P7 P8 P9 P10 P11 P12 P13
B/ % 30.25 40. 65 48.58 53.01 28. 80 47.21 62.62 46.70 45.08 41.61 28. 65 42.47 40.97
L/ % 69.75 59.35 51.42 46. 99 71.20 52.79 37.38 53.30 54.92 58.39 71.35 57.53 59.03

3.3.2 FEFHREBEAENFTRER"RNEREER

AEIE S« P2” “P3” M B IEAH S (p<0.01)
Eepgr “p7” “P8” “P9” “P10” .“P11" 2k
FTURIC (p<0.01) o T30 W A 078 78 1) 97 2 1B - A
FRARIT FRBEFIARARIE 2D 18 0 5 A RN P i 2 T AT
] P e B 1L T RARER IR T3 R

ARMBHEAE Y AT TR ZARAGMEEF(FK 4), 18
2 K UL T R B m i F TR EARBIE (15.79%)
AR Y 1 (15.53%) 519 ~35 % W% 0
BB IR T9(72.25%) AIF TR ZAR4E)
YE(69.01%) , 180 35 % LLF B4E 585 2 55 0 4 5%
SRAURISCAL R % 77 b, 36 ~ 50 % 14317 % i 7%
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FRMIT FEBE (28.46%) I ZR M6, ZRMVBAE (24.26%) ;51 ~64 2[RI H S FRME T 24

R4 FREBEMERMERTROBXEST

Tab.4 Correlation analysis between age and forest therapy products selected by tourists

=]
;g P1 P2 P3 P4 P5 Po P7 P8 P9 P10 P11 P12 P13
Pearson
A -0.042 0.077 0.1147" -0.116 -0.032  0.011 -0.1197"-0.303"" -0.180 “" -0. 139 ** -0. 231 -0.008 0.024
(\kﬁ;ﬁmﬁ 0.191 0.009 0. 000 0. 000 0.315 0.722  0.000 0. 000 0. 000 0. 000 0. 000 0.802  0.458

E: # R P<0.05; %% &5 P<0.01( TR),

JEVHFE (11, 89% ) FIARMIT F2BE (10.57%) ;65 2 Je fh I H DL HR | Qi Fliz S0 88k B R XU UL 6 s
DL % S A A ARARTT 2B (8. 13%) FIARKIE L B.OoMPERBERFESIA(ERS), XA EH T4E
12 H1(6.45%) , Ui 35 % Je UL b RYF &I =5 R, 3R A BB B, BT e JRE 3R 7 S TRk £
(RS i BGER  JUHOR R MIT FR B, R X s 2o B R AT AF 45 7

S i SR TR R T 7 e ot B A {e B AT LR Bh i 7

K5 FREFEMERMERTROZISH

Tab.5 Cross analysis between age and forest therapy products selected by tourists

FRER P1 P2 P3 P4 P5 Po P7 P8 P9 P10 P11 P12 P13
<18 %/% 4.32 4.88 6.45 6.77 3.14 6.39 8.74 9.62 8.89 15.53 15.79 6. 69 5.73
19~35%/% 64.20 47.97 52.92 60.15 63.87 55.25 66.02 72.25  66.67 57.76  69.01 54.52  55.51
36~50 /% 20.99 28.46 24.14 22.74 21.99 24.26 16.99 15.11 17.46 19.25 12.87 26.42  22.47
51~64 % /% 7.41 10.57  10.04 7.52 8.38 9.67 5.34 2.47 4.76 6.21 2.34 8.36 11.89
=65 %/% 3.09 8.13 6.45 2.82 2.62 4.43 2.91 0.55 2.22 1.24 0.00 4.01 4.41

3.3.3 REMANKFAREMBRMREFTREFERR  PMEEHIRE S A BB 015 % 50 T ik
HUAL “P6” R FHIEM K (p<0.01), 5 FERMEERR T 5 B DRS00 T 1

“P8” . “P9” “P10” [ “PI1” B B FEAMK (p< KIRBUEFRIR ™M (K6),

0.01), BERAA AR B % 5 5 4F AR AR |

R 6 RUANSHERNERWEF T MEEXES

Tab. 6 Correlation analysis between monthly income and forest therapy products selected by tourists

7=
TiH
Pearson —0.025 -0.018 -0.018 0.024 -0.030 0.096°* -0.049 -0.105"* -0.075"" -0.116"" -0.163"* 0.026  0.026
PSS
WEME 0.431  0.583  0.581 0.449  0.352 0.003 0.122  0.001 0. 008 0. 000 0.000  0.417 0.415
()

P1 P2 P3 P4 PS Po P7 P8 P9 P10 P11 P12 P13

®7 RBBASHEERKRFTTREZ XS

Tab.7 Cross analysis between monthly income and forest therapy products selected by tourists

=L ON P1 P2 P3 P4 P5 P6 P7 P8 P9 P10 P11 P12 P13
<1500 5/ % 21.60 26.02 21.29 21.62 24.61 18.36 26.21 27.47 26.67 34.16 37.43 21.40 18.9%4
1500~3500 JC(AFE) /% 8.64 12.20 11.84 9.96 8.38 11.31 10.19 11.54 8.89 13.04 8.77 8.36 10.57

3500~7000 JG(ANE) /% 33.12 24.39 31.18 32.89 32.46 32.95 29.61 29.40 33.97 23.60 30.99 31.44 32.60



102 - ol i = K Fa5E
7000 ~ 10000 ﬁ( Z:/ﬁ\)/% 14.20 17.89 17.39 14.85 17.80 16.07 17.48 15.66 13.65 14.29 10.53 20.74 20.26
10000 ~ 20000 TTZ(Z:/E\)/% 18.74 13.82 14.54 15.41 14.14 16.07 13.11 11. 81 12.70 10.56 9.94 13.04 12.78
=2 JIIt/ % 3.70 5.69 3.75 5.26 2.62 5.25 3.40 4. 12 4.13 4.35 2.34 5.02 4. 85

5637 A pral AL ARAIETF 1500 T
KHZEBET TRZARAME (37.43%) ;1 500 ~
3500 TG (A1) I Ui 2 B8 2 O 4 AR MRRE  14
(13.04%) ;3 500~7 000 JC( AN HIF % B = 3 4%
$(33.97%) ;7 000 ~ 10 000 7T (A5 H e % 5 1
U FRARAS €0 AT 45 (20. 74%) 5 10 000 ~ 20 000 JC (A
) (% A R T 9%  SPA(18.74%) 5 A WA
T2 IO AR A AR IRBE (5. 69% ) o X T
B AR E T 2%, H AR T 7 000 JT 1 3if7 % 58 il
] T eSO AL Y R 77 i, A WA & T 7 000 I
(5T 2 BE 0, /R IRA R B R A B T
RURY 7 SR R AE TR 7= 0
3.3.4 AEZEHABSHEREFRTRAEERR

2 54P1” “P4” “P5” “P8” “P9” “P12”

MR TEADC (p<0.01) ;5 “P107 42 i & IEAH G
(p<0.05) , B BH 2 [y 1 =5 A9 %% T8 I 4 97 A= SPA
TR L AR PRI A0 AN F f 45 | AR ObK 8 B R
F G AR T AR (A T X S R R
EEIE (F8) . I K LA 2R T i & S A ) T
FTRZAREIME (11.70%) ; =5 ol b & 22 7 19 %
B AU AR i 2R SR (18. 06% ) 5 Kook
Lf B AT SR SPA(70. 99% ) BB HR Al +-
KU b1 I 25 B U AR IR BE (13. 82%) o 1
25 D v T % B 22 5 T T SR AL ) AR R 7
25 AR R (9 Ui 26 B8 22 DG SO AR B 1 AL A R
TP (F9) o X AT RE AR BRI Ry 7 v (A3 255 6 R AR
FREFFINFK 5 > XA R R B T )
L BREEZ R,

®8 FHEREMERMERTREBXEDINT

Tab.8 Correlation analysis between education background and forest therapy products selected by tourists

= “j‘;oﬁ B p P2 P3 P4 P5 P6 P7 P8 P9 P10 P11 P12 P13
Pearson s . ,
Wepe 0-09377 0.060  -0.003 0.1167° 0.132°" 0.048  0.021 0.091"" 0.095" 0.071" 0.033 0.106™" 0.017
M
copy 003 0.060  0.917 0.000  0.000 0.128 0.515 0.004 0.003 0.026  0.298 0.001 0. 601
x99 FEHSHEERERHEEFSNZXSH
Tab.9 Cross analysis between education background and forest therapy products selected by tourists
=257 P1 P2 P3 P4 P5 P6 P7 P8 P9 P10 P11 P12 P13
WP RUTF/% 432 894 975  7.71 2,09 9.02 11.17 852 6.98 870 11.70 6.02 8.8l
mrhEithE /% 14200 12.20 17.24 1504 17.28  17.21 12,62 13.19 13.02 11.80  9.36 15.72 18.06
KEFHKL/%  70.99 65.04 64.77 66.92 67.02 63.93  66.50 67.31 70.79 66.46  69.01 66.56 63.44
W& F/% 1049 13.82  8.25 10.34 13.61  9.84  9.71 10.99  9.21 13.04  9.94 11.71  9.69
3.3.5 AEBRM AN HRREFRNEERR (9. 18% ) FARMAF A4 15 (9. 03% ) , Ho A ) R A&
INHAN U AR GF ARARIT 2P (8. 94%) , Al fig e HH 8 TARRT , A 8@ R [ B e RN A

AR T A B R BOR , X ZRAREE SR A HIK
B KRR S B A TR B R, A Tl B
TAEN G A ) BE 25 25 1 (52. 82% ) FIAR MR B 1R
B 55 (50. 27%) , 3% AT fig BRAMATT A9 T AE R 77 A4
MV SCARA 5 ATl 857 40 2 A T S Ml e R AR A
FIAME S, RETE A AR I A BAEMERE T, (i 2F 8% 58
o MRS E B E 2 0 BRI E. HFAMNREB

PRI I 45 B A IS TR A R BTN B 3 RS 7
FEBE (5.69%) FIFEHE SPA (4.94%) , Al fE& T
AT TAEE AR DI FE R K, BE & AR I, &
IRAg FRAR AR X 22 A AN Iy (H AL X7 77 4

7 A BOGER , BRR AR ETEAL A 51 BB 4 2R bR T R

BE(14.63%) , FRAR 225 12 M (11.39%) MR &
i 20 ETE IR (11.01%) , JRF ] R R X KB AR Z



F4H

REFMRE T MBHERARRF T RIEFZ@IFERR

t

- 103 -

o

FEAEN SRR T SRR W R R A8 3T 5
FRE B PR FR A 35 T HE4F 25 75 1Y B R 0 H JER %,
AR 2 BT T ZARAIME (41, 52%) FIARHK
B HYIIE (37.89%) , X ERAATAL T2 B Be A

x10

KA TR B2 M S8 U iR ) R SRR R 2
NRE AR, ST FE RN B 4l AR
BURRFE i, B IR ARET0 A B3 B35 Wy 77 2 R 57
TG H T 2 B e SCAR RS 7 A (3K 10)

Bl 5 E g MR~ mEIZ X217

Tab. 10 Cross analysis between occupation and forest therapy products selected by tourists

Bl P1 P2 P3 P4 P5 P6 P7 P8 P9 P10  Pll P12 P13
YN YN YL 4.94 8.94 4.35 3.21 419 3.44 3.8 1.92 3.17 3.73 3.51 535 573
MOl /%  50.00  39.02  47.08 52.82 50.26 49.84 48.06 50.27 47.30 42.86 42.11 45.48 50.22
MERLE A % 6.79 569 7.65 6.95 6.28 9.18 6.80 4.67 7.94 621 4.68 9.03  8.37
KRBT N/ % 4.94 569 3.90 451 209 4.43 4.8 1.92 1.27 311 175 4.35 3.9
BRI AR /% 6.79 14.63 11.39  7.14  8.38  9.34  3.88 4.95 508 497 2.92 836 11.01
221/ % 23.46  25.20 22.79 23.12 26.18 20.98 30.10 32.69 31.11 37.89 41.52 25.08 18.94
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Natural Regeneration of Pinus yunnanensis in Burned Area of
Hongtashan Nature Reserve

GAO Yuan, LU Junyu, YANG Xingming

(Yuxi Administration of Hongtashan Nature Reserve, Yuxi, Yunnan 653100, China)

Abstract; The natural regeneration of Pinus yunnanensis in two burning areas of Wangmeixi Mountain on
the North Bank of Dongfeng Reservoir and Daheding Mountain in Hongtashan Nature Reserve was investi-
gated by sample plot method. The results showed that the average preservation density of Pinus yun-
nanensis natural regeneration was 2 554 trees/hm’® and the average height of young trees was 89. 13 cm
five years after the occurrence of forest fire in Wangmeixi Mountain, while the average preservation densi-
ty of Pinus yunnanensis natural regeneration was 4 138 trees/hm’ and the average height of young trees
was 160. 28 cm eight years after the occurrence of forest fire in Daheding Mountain. The analysis showed
that the natural regeneration of Pinus yunnanensis was irregular distribution after fire, and different slope
position, forest canopy density and forest age affected the number of regeneration trees and height of

young trees. This paper suggested that the mid—aged forest with the canopy density of more than 0. 4 or
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the near mid—aged forest were no need for reforestation, after the end of restraining the growth of seed-

lings , the broad—leaved trees should be planted properly to improve the disease and insect resistance abil-

ity and comprehensive function of the forest, the appropriate intertillage and weeding should be carried

out to promote the growth of the young trees, and the mountain closure management should be strength-

ened to avoid the damage of the seedlings by human and livestock.

Key words: Pinus yunnanensis; burned area; natural regeneration; Hongtashan Nature Reserve
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Tab.1 Investigation and statistics of renewal and preservation density of sample plot in burned area of Wangmeixi

Mountain on the North Bank of Dongfeng Reservoir
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Tab.3 Investigation and statistics of renewal and preservation density of sample plot in burned area of Daheding Mountain
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Evaluation of Water Quality in Taiyuan Fenhe Park

LIU Guangmin, YANG Xiuyun, ZHEN Zhilei, GUO Hanjing, WU Qian, WU Xiaogang
(Shanxi Agricultural University, Taigu, Shanxi 030800, China)

Abstract: In order to study the water quality and pollution status of Fenhe Park in Taiyuan, 20 surface
water samples were collected from four river sections of Fenhe River to quantitatively analyze the 15 phys-
ical and chemical indexes by the water pollution index evaluation method, such as water temperature, pH
value, dissolved oxygen, turbidity, chemical oxygen demand, ammonia nitrogen, total nitrogen and total
phosphorus. The results showed that the water quality of Fenhe Park in Taiyuan was in accordance with
the Environmental Quality Standard for Surface Water ( GB 3838—2002). The main pollution indexes of
S1, S2 and S3 were COD and total nitrogen, and the main pollution index of S4 was total nitrogen, the
sections with better water quality were S4, S2, S3 and S1 in turn. The main pollutants were from life and
agriculture.

Key words: water environment management; water quality evaluation; water pollution index method;

organic pollutants; Taiyuan Section of Fenhe River
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EAH 3 AREEB W E S T S4 RAHEB, S1.S2 3k
FEBLIY BV M B K (TDS) & T S3 F sS4 %
B,
2.1.2 JKUZFERTH

ARIRFEBOK Y pH {H B ## (DO) b2 75
41 (CODer) VA (TN) VA (NH;-N) fE7E %
ZE5E(F3) , S3ORFEBUKAY pH (H A & EUR A
JE T AR AR B, H S4 RAEBIK A pH {H .
Vs S SRR B T S2 SRR B, TTT ST SRARER
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Tab.2 Comparison of physical indicators of water quality
SE BEF
as | 9E # B s minE e
S - cm ) o /(gL m (NTU) Jg- L)
S1 0.74+0.01a 3.62+0.03a 0.49+0. 00a 198. 74+20. 05a 15.75+3. 74ab 0.06+0. 02ab
S2 0. 73+0. 00b 3.57+0.01b 0.49+0. 00a 165.30+16.71b 10.52+2.31b 0.04+0.01b
S3 0.70+0. 00d 3.45+0.02d 0.47+0. 00b 187.28+7. 19ab 17.78+2.22a 0.07+0.01a
S4 0.71+0. 00c 3.49+0.01¢ 0.47+0. 02b 143. 00+ 12. 40c 15. 19+6. 85ab 0. 06+0. 03ab

VELRIBAE 20~21°C , KRB HEAE 998.1~998.5 o/ Ly MME AR N BEFHESANEATRARAREREFEP<0.05 K+ FEFHE

(TR,

K pH {E AR A AN S S2 . S4 SRAEBTE B
£S5, S1.82,S3 Kkt BK AL 2T A & (CODer) TG
WS HH 3 N RAEBOK B b2 75 F & (COD-
cr) E T S4 SRR, & RAEBOK B (TP)
WEES, S2 RAEEES HARAEBIK S A (TN) T

BEZER,S3.S1 REE LA (TN) R EE T S4
KHFEBE, S2.S1.S3 .54 KA BI/KZE A (NH,-N) {EH 57
5S4 0.09.0.07.0.03.0. 02 mg/L, 2% 5 % 5 T I
HEEZIN

*3 KEWFIEIRER
Tab.3 Comparison of chemical indicators of water quality
= E& T B AR FiaME CODcr TN TP =k
pH /(mg-L™") /% /(mg-L™") /(mg-L™") /(mg - L") /(mg-L™")
S1 8.00+0. 32bc 7.28+1. 81bc 88.24+23. 04bc 50. 62+6. 85a 25.55+2.21a 0. 10+0. 10a 0.07+0.01b
S2 7.73+0.07¢ 5.39+1. 03¢ 66. 18+12. 64¢ 70.35+24. 04a 23.52+2.09ab 0. 14+0. 08a 0.09+0.01a
S3 8.60+0. 24a 11.37+1.99a 141.12+26.61a 55.58+12.33a 24.89+1.01a 0.09+0. 05a 0.03+0.01c
S4 8.17+0. 05b 8.65+0.51b 107.59+9. 87b 10.96+1.73b 22.39+0. 80b 0.11£0.07a 0.02+0. 03d

2.2 KIS RIEHETEM

KIS YARBOLE AN G R (R 4) R 4 KAt
BOKBRAERIIRE V oK, E205 ey [a) B A 3
Hrarla), H WP N SR (TN) 19 WPT iR K, 43
WA 571.06. 530. 44 . 557.87.507.82, Bl WPI, >
WPI,,>WPIL,>WPl,, ., Ft,S4 RAEB KT S2
BT S3 RAEBAL T S1 RAEEL,

F4 BHAKFEREKTEEBEEETNER
Tab.4 Evaluation results of water pollution index method

in Taiyuan Section of Fenhe River

H/HS WPI KRER FETLIER
S1 571.06 HVE COD | BA
S2 530. 44 EAES COD A
S3 557. 87 £VH COD B
S4 507. 82 A BA

3 idig

3.1 ARERFRBKRIFER

T B DU A SR AR B 5 K 5 4 BRALFE A, K IR AR
20~21°C , /K B ETE 998.1~998.5 /L i, H TP
IO 2 R (MK A bR iE) (GB
3838-2002) J& T M 267K, & RAE By iy 2 Fn £k
JE 225 AR VT AR S R 3 K R s B HE A
K3 IUHE B K A | G TR R  COD | & A M1
ANFREZERL, T RE IR TS IR A K R i G
B AW A8 S R A, A B AT 2 el 7K
TRt , pH {E1E 7. 73 ~ 8. 60, AL ZE B /K 11 pH {H i
FNTRAMER:, JUAEBEK ¥ A A5 EU RN B
/N TREAERL, AR LA BOK L 318 | iaeig
Ji5 I 38 35 i B B, K 3t BV A K USRS i, e Ab,
WA T REAZ JE RS UK A s, i A
AR ER R T VR RN T [ R SR
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Quality Acceptance System of Public—Private Partnership Project of
Forestry Ecological Restoration and Management

——A Case Study of Vegetation Restoration Project in Fuxian Lake Watershed of Chengjiang

CHEN Wenhong', YANG Zhongxue’, HE Ping'

(1. Ecology Branch, Yunnan Institute of Forest Inventory and Planning, Kunming 650031, China;
2. Chengjiang Bureau of Forestry and Grassland, Yuxi, Yunnan 653100, China)

Abstract: Based on the characteristics of public—private partnership project of vegetation restoration and
management in Fuxian Lake Watershed of Chengjiang, this paper established the project quality accept-
ance system by sharing integrated technology to describe the steps and requirements of the quality accept-
ance, including the management, conditions, processes, basis, standards, acceptance methods and con-
tents, and quality assessment, as well as research the quality control and acceptance standard of ecological
management PPP project. This paper found that the quality acceptance system had problems in compliance,

control , integrity, standardization, and definiteness of the responsible subject, which should be standardized

Wr#s B H#5:2019-12-23 ;& B H #7:2020-01-20.
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by establishing a scientific, systematic and operable project management system, quality control system,

and performance evaluation system.

Key words : public—private partnership project; ecological management project; quality assessment; ac-

ceptance standard; vegetation restoration; Fuxian Lake Watershed of Chengjiang
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Microclimate Comfort of Different Landscape Spaces on Campus

——A Case Study of Fujian Agriculture and Forestry University

CHEN Kaixuan', YE Muhan', JIANG Wenbin', NING Chunjiao', ZENG Jingwen', HUANG He’

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

Abstract: The microclimate of different landscape spaces (adjacent water space, architectural enclosed
space, tree—lined space and open square space) was studied and compared by 12 hours continuous fixed
—point measurement method, and the human comfort of these four types of activity spaces in summer was
evaluated on campus of Fujian Agriculture and Forestry University. The results showed that the overall
temperature of the tree—lined space was low and the fluctuation was small, but the temperature of the ad-

jacent water space was highest and the fluctuation was largest, and the temperature of the other two types
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of space was also high and the fluctuation was large. The humidity of the tree—lined space was the lar-

gest , followed by the adjacent water space with direct sunlight and the architectural enclosed space,and

that of the open square space was the smallest. The comfort index of the four types of space was tree—

lined space>adjacent water space> architectural enclosed space>open square space. The tree—lined space

with abundant arbor,shrub and herb was more suitable for campus crowd activities. The appropriate ar-

bor,shrub and herb communities should be arranged in the design of campus activity space to improve the

adjustment function of space microclimate and improve the comfort of crowd activities.

Key words:landscape space; microclimate; human comfort; landscape design
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Planning and Design of Forestry Ecological Environment of
Botanical Garden in Zhenjiang New Area

LI Xiao, YANG Jiaxi
(Art College, Jiangsu University, Zhenjiang, Jiangsu 212013, China)

Abstract: The development status of forestry ecological environment of botanical garden in Zhenjiang
New Area was briefly described, and the problems existing in the planning and construction of forestry ec-
ological environment, such as small scale, simple mode, prominent contradiction of land use, urgent op-
timization of forestry space, and lack of cluster advantage of plant species, were discussed. Based on the
geographical advantages of forestry ecological environment, the planning and design strategies of respect-
ing nature, building green ecological development system, reasonably optimizing the ecological space,
adjusting measures to local conditions, pay attention to the use of local forestry species were put forward.
Key words: forestry ecological environment; planning and design; ecological space; botanical garden in

Zhenjiang New Area
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Growth and Biomass of Mixed Eucalyptus sp. and
Mytilaria Laosensis Plantation

XU Bing', CHEN Guobiao®, LIN Zurong’, LI Baofu'

(1. Key Laboratory of Timber Forest Breeding and Cultivation for Mountainous Areas in Southern China,
Fujian Academy of Foresiry, Fuzhou, Fujian 350012, China; 2. Longhai Jiulongling National Forest Farm of Fujian,
Zhangzhou, Fujian 363112, China; 3. Nanjing National Forest Farm of Fujian, Zhangzhou, Fujian 363600, China)

Abstract ; The growth and biomass of pure Eucalyptus sp. plantation, mixed Eucalyptus sp. and Mytilar-
ia Laosensis plantation and pure Mytilaria Laosensis plantation were analyzed. The result showed that the
height, DBH, timber volume, crown width and branch height of Eucalyptus sp. in mixed forest were sig-
nificantly higher than those in pure plantation and increased by 7.06% ., 8.68% ., 26.68% , 27.90%
and 11. 51% respectively, which indicated that the mixed forests made Mytilaria Laosensis grow well and
promoted the growth of Eucalyptus sp. with higher branch height and smaller crown length. The trunk bi-
omass, branch biomass and total biomass of Eucalyptus sp. in mixed forest were significantly higher than

those in pure plantation, and the biomass proportions of various parts of Eucalyptus sp. in mixed forest

175 B #:2020-02-25.
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approximated to those in pure plantation, but the proportion of trunk biomass increased and the proportion

of branches, bark and leaves decreased.

Key words : Eucalyptus sp. ; Mytilaria Laosensis; mixed forest; growth; biomass
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Tab.2 Growth of different forest stands
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Tab.3 Crown growth of different forest stands
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Growth Law of Young Erythrophleum fordii Plantation in Mountainous Area

XU Yumei, YANG Dejun, CHEN Yong, ZHONG Ping, ZHANG Shuming
(Tnstitute of Tropical Forest, Yunnan Academy of Forestry and Grassland, Puwen, Yunnan 666102, China)

Abstract: The height, ground diameter and crown width of 5—-year—old (including seedling) Erythro-
phleum fordii in mountain afforestation were observed to study the growth law of the young forest. The re-
sults showed that the growth of height and ground diameter decreased between the second year and the
third year, and increased after the third year, and the increase was larger in the later period, which indi-
cated that the growth of height and ground diameter was slower in the seedling stage, and began to grow
rapidly from the third year, and the increase was larger and larger. The growth of crown width of Erythro-
phleum fordii had been on the rise for four consecutive years, and the increasing range was expanded.
Due to the time limit of the experiment, the results only represented the early performance of the young
Erythrophleum fordii forest in Xishuangbanna.

Key words: Erythrophleum fordii; mountain afforestation; growth law; growth amount
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H) $9i 13.9°C, 1% I A e Tk 38. 3°C, A v e AR IR
-0.7°C, &FTH . FHKE 1673.5 mm, FAHN
TRRE 83% , THERE H 0.71, HHENRELT I Mtk +
g, FRWE, RZ R FUE L 00 T2
M SR 300,
1.2 REHEA

TR K F 2 B A MOl Ao SRR B A Ml
WA P-4 & 42 em, PR 0. 35 em, -
PP 18 em, FPFR B F 2 F 8 Mol Bl 24 B #4iy
ML AFFE T 20 4F A K fdoH: | o HUE A K R
BERE
1.3 REH*E

IR BN B3, RT3 mx4 m, &
FEIRFFIAE R 40 cmx40 ¢cmXx50 cm, &4 B[] 2 2015
4R H R H R A R R BB TR R AL
IEAME . T 2016 4F 8 J1 2017 4E 8 J] 2018 4F 8 ]
F12019 4F 8 F BEALAHEL 90 #f v A RN &I 4 [ 2 Wi
AR AR IR I AR S R 00 B i A EX-
CEL i 7R Ag v SR A4 K DU Ry | s AR
FEE R AR A A K i

2 BERERW
FEARTF 2015 47 H g, 2 2019 4F 8 H %% 4

AERPF R A A R IR 1 IR 2,

R1 EZAFERATEHEKE
Tab.1 Average growth of Erythrophleum fordii

for 4 consecutive years

. EHRE  FHbE  FHEE
it 18]

/cm /cm /cm
2015 4F 8 A () 38.0 0.35 18.0
2016 4 8 H 93. 1 2.10 45.0
2017 4F 8 A 146.3 2.72 87.0
2018 4F- 8 A 257.7 4.32 133.4
2019 4F 8 A 456.5 6.30 197.7

*2 EZ4FERREHBKE
Tab.2 Average growth of Erythrophleum fordii for

4 consecutive years

. FHME  FomE PSR

HBKE/om EKE/eom EKE/cm
igigigﬁ(wﬁ%)i 55.1 1.75 27.0
2016 4F 8 % 2017 4E 8 /A 53.0 0.62 42.0
201748 HZE 201848 H  111.4 1.60 46.4
2018 4E8 AZE 20194E8 A 198.8 1.98 64.4

FE 1 FIZR 2 5 . 1L s A AR 1 B9S2
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cm, P IERE K 64. 4 cm,

B B KA AR IR 7E 53 ~198. 8 em L[, 2016
4 8 H—2017 4F 8 AR/, 53 ¢m,2018 4 8
H—2019 4F 8 ¥4, 4 198. 8 cm, 4 4F -y
EE AR 104,58 em (8 1),
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Fig.1 Change curve of height growth of Erythrophleum

fordii for 4 consecutive years
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Fig.3 Change curve of crown growth of Erythrophleum

fordii for 4 consecutive years
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Analysis on Growth Performance of Populus in Daxing District of Beijing

JIA Suping, JIA Jianxue, ZHANG Meng, YU Lingxiao, LI Wenfang, WANG Yanhua
(Beijing Daxing Forestry Station, Beijing 102600, China)

Abstract: The growth differences of 8 Populus varieties, such as PopulusXeuramericana ‘ Zhonglin—46’ |
were analyzed based on the results of two forest inventories and the measured data of two experimental
plots. The inventory showed that the average DBH growth of PopulusXcanadensis cv. ‘Sacrou 79° and
Populus tomentosa in the mixed forest was 2. 2~2. 6 times of that of Populusxxiaozhuanica cv. ‘Popu-
laris’ , while the average DBH growth of Populusxeuramericana ‘ Zhonglin—46’ and Populus tomentosa in
the pure forest was 4. 4~8. 4 times of that of PopulusXxiaozhuanica cv. ‘Popularis’ and Populus simonii
in the investigation period (5 a) . The results showed that the growth indexes of P. Xeuramericana
¢ Zhonglin-46’ were significantly higher than those of P. Xcanadensis cv. ‘Sacrou 79’ and P. Xcana-
densis cv. ‘1-214" , while the growth indexes of P. Xcanadensis cv. *Sacrou 79’ were significantly

higher than those of P. canadensis which had higher index than that of P. spekinsis and P. X

rFE B #8:2019-12-13.
F—1EE TTFEI(1966-) , L, ILE KA g TR . KWW FEMAMMOL JHZE TAE . Email ; 171760971@ qq. com
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xiaozhuanica cv. ‘ Popularis’. The average volume per plant of 18 year—old P. Xcanadensis cv. ¢ Sacrou

79’ was 3.5~7. 3 times of P. canadensis, P. Xxiaozhuanica cv. ‘ Popularis’ and P. spekinsis, while the

average volume per plant of 6 year—old P. Xeuramericana ‘ Zhonglin—46" was 1.8 ~1.9 times of P. X

canadensis cv. ‘ Sacrou 79’ and P. Xcanadensis cv. ‘1-214" . This paper concluded that the growth per-

formance of P. Xeuramericana ‘ Zhonglin-46’ was excellent, which should be popularized and applied,

the growth performance of P. Xcanadensis cv. ‘ Sacrou 79° and P. Xcanadensis cv. ‘1-214" was good

which could be moderately popularized and applied, the growth performance of P. tomentosa was stable,

which could also be popularized and applied, but the growth performance of the others was poor, which

should be updated, and not be applied in this area. This paper suggested to continuously introduce new

varieties , improve high—yield cultivation techniques, carry out experiments and demonstrations, and pop-

ularized successful varieties.

Key words ;: Populus ; growth performance; difference analysis; Daxing District of Beijing
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Tab.1 DBH growth of mixed forest in fireworks factory

of Weishanzhuang Town

T H212/cm
Q% R
1 2 3 4 5 6 7 FH

b NERER 20.1 20.2 19.2 21.3 26.5 20.1 25.0 21.8
g Y2t 47.1 49.2 48.4 46.8 51.1 48.9 45.7 48.2
A UNEEK 2201 22.3 19.2 22.6 30.6 21.2 29.1 23.9
# YA 53.8 52.2 52.4 51.7 55.9 54.1 48.7 52.7
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Fig.1 Comparison of average DBH in mixed forest
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Tab.2 Significance test of average DBH difference

BAE = I &
miE 7 EHM
B MR 17122.011 1

Shh o 2439.360 1

df ) F Sig.

17122.011 3065.322  0.000
2439.360 436.714  0.000
PRz 67.029 12 5.586

AMR #REE 20513. 486 1 20513.486 1764.059 0.000

SRR 2905.921 1 2905.921  249.895  0.000
W2 139.543 12 11.629

ARKE W 159.806 1 159.806  86.315 0.000
A 22.886 1 22.886  12.361 0.004
R 22.217 12 1.851

2) Ve 4% PE B AT S BB B0 4 1 0% 5
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Tab.3 Growth status of forest network in Beidunfa

Ea - K312/ cm
mE T4
1 2 3 4 5 6 7 E#

50 I 7] 33.3 357 342 36.9 37.0 354
EHH 26.8 29.2 28.8 27.6 30.4 28.6
INERS 230 207 23.4 27.4 255 23.8

S IR Y 38.1  41.7 40.4 441 443 417
EHW 33.2 358 356 33.0 37.2 350
INERY  25.6 23,7 245 29.6 28.6 26.8

ERE V2 4.8 60 6.2 7.2 1.3 6.3
EHY 6.4 6.6 6.8 54 6.8 6.4

INERY 2.6 3.0 1.1 2.2 3.1 2.4

M1 3 AIAL, U 2247 5 B H i - B e AR K
WP /NERE 2.6 £, AW Mg 42 53 5] e/
FEEHK 14.9 em M 8.2 em, B H B A K AL
(B 2), IrESHIMZE S R — e T
A 3T o
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Fig.2 Comparison of average DBH of forest network

i 22 LR AT R BRI 3 A A 2 1]
PRI B =S D R ER T A
BHVNER A, BEAR S T/ N LA 1 2

R4 ACTERRZENT TR B E TN, B

Tab.4 Variance analysis of forest network in Beidunfa

BE

WS 2 RZERARE (K S),

I 2

g P Fpm 4 WP P Sk 3.1.2 AMEKERBTER
B RS 12900.801 1 12900.801 3464.852  0.000 TEALMAE L BEHLIEBUN S 545 N R
Wiz 330.449 2 165.225  44.375  0.000 EHRITTAR 46 47 - k4 3/ RE Hb 18 1 0 4
La”% 44.680 12 3.723 % AR R (EG) .
AE BEE 17709.144 1 17709. 144 3178.428  0.000 2 6 TSPk 46 4RI 114 B TR
gt 589.456 2 294.728  52.898  0.000 AL /3 L RSB 0 4. 4~ 8. 4 £ /25
W% 66.860 12 5.572 IR : S
kR BIE 380.017 1 380.017  560.221  0.000 RN ER AR, B AT 46 7 B i
il 52.033 2 26.017  38.354 0.000 WA AR (B 3) o X3% 6 Mgt P a2k Ko
% 8140 12 0.678 AT 2200, TS g5 Bt — 2 UE B T T A9 AT
x5 SWMEANEEEKESERR
Tab.5 Multiple comparisons of DBH growth of forest network in Beidunfa
TR i £ A<HA EKE
(1) () HEEE HE s DEEE 4k sig. DEEE wE sig.
an an (I-J) RE (I-J) RE (I-J) RE
T BEH -6.860 " 1.220 0. 000 -6.760 " 1.493 0. 001 0. 100 0.521 0. 851
N R 4.560" 1.220 0.003 8.560" 1.493 0. 000 4.000 " 0.521 0. 000
=t BEB 6.860 " 1.220 0. 000 6.760" 1.493 0. 001 -0. 100 0.521 0. 851
WNERY 11,4200 1.220 0. 000 15.320" 1.493 0. 000 3.900* 0.521 0. 000
NERY BAY -4.560" 1.220 0. 003 -8.560" 1.493 0. 000 -4.000* 0.521 0. 000
kg -11.420" 1.220 0.000  -15.320" 1.493 0. 000 -3.900* 0. 521 0. 000
T M /LW 4 SR Z | RS E i de (R 7).

AR AN B F 25, ik — AT 2

Wt ZH AT AL AR 46 B T R A K
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Tab.6 Summary of average DBH growth in pure forest

during the 12th Five—Year Plan period

RS AMTHHMRFHEKEZERR
Tab.8 Multiple comparisons of average DBH growth in
pure forest during the 12th Five—Year Plan period

MIfZ2FHEKE/ em
Fh
1 2 3 Tt
bk 46 B 14.1 17.7 16.2 16.0
EAH 12.3 10. 1 13.5 12.0
N 2.3 3.1 2.7 2.7
UNLE 1.8 1.7 2.3 1.9
20.0 A
1
5 15.0 J_
2 "
" i
w 10-0
pr
5.0
=
0.0 . ' . .
EEH d\%%%n N g Y VL

Shi
B3 #AinEEREHERLL

Fig.3 Comparison of average DBH growth in pure forest

®T AN+ _HHEEHERKEFTESN
Tab.7 Variance analysis of average DBH growth in pure
forest during the 12th Five—Year Plan period
B IEERM df B F Sig.
T 797. 070 1

797.070 490.002  0.000

fn A 433.617 3 144.539  88.856  0.000

R 13.013 8 1.627

BERERTHEI MMM, EAREER T/AER
BRI/ Ag N6 A RN A 2 (B 25 S AN 8 3%
itk 46 5 B E A K 225 BARIGAR T 3%
O ABZE(HALH 4. 033 em, T Ak 46 . B
H5/NERW /N Z RI2E{E R 9. 267 ~ 14. 067 cm),
UL AR 46 BB A3 A KRG (£ 8)

L5 LRIk, — AR A R Bon . bk 46
W B TP 224 2 R A A A S 2 A K
6.3~16 cm, ERKIERE &G FE KRR /Nt
F/NEEZGAERKERA 1.9~2.7 em, K ZEE
THH
3.2 TIHXEMHRARER

2016 4% 2 A X BRI TR, FH LR 0y

(1) (J) HEEE ;3

2 e (1-3) Rz Sig.
EHH NEEY 9.267" 1.041 0. 000
NSE 7 10.033 1.041 0. 000
k46t -4.033" 1. 041 0. 005
WNERY  BAY -9.267"* 1.041 0. 000
UNLE 7 0.767 1.041 0.483
thk46 5 -13.300" 1.041 0. 000
NG 7] EHY -10.033" 1. 041 0. 000
MNERY -0.767 1.041 0.483
thtkd6 ks -14.067" 1.041 0. 000
hik4ets B 4.033" 1.041 0. 005
T 13.300" 1. 041 0. 000
ANUE ] 14. 067" 1.041 0. 000

Fr g MR NS A A R B A R ok
PRI A
3.2.1 EEEHEERMNIEHK

SEARAHRIG AR TN 4 mx6 m, 2R FH R %IX
H =0 AR T, AU 0. 67 hm? W4 18 a,
KD 24 AU g AN R4 4 ARtk AT
BEALIX iR E i it , & s R 5 bk —41, 2k 6 41
5 AR AR /N E A R AR AR R PR AL

SR D 2 A T AE K AR AR S A B = A |
/NE BRSBTS 4 A R
¥ SEYIMOAR S SRR BT O 25 50, AR
SRR TR BT (R 9 E1 4) .

T7 TR 4 A R 22 (8] 0S4 P2
WY 1 FHT- S R R AP A i 35 25 e, TR i — 20
T2 E R (% 10)

W 2 H AT VD A Y AR AR
e AP Y FRAR A R S 3 R T 3 A il g
EOREER YA T 2 N s | 9T 7785 WA NS SRy o7 B e
MR ERX TR, g 5t st N EREST
IR 22 R A3 5/ E BT B R RA B2
ARE(EL),
3.2.2 BEEHEMNZEMLER

PO FEARIEARRRATIE 3 mx5 m, B AR A X
A=A BT 1, EAUR 2 hm® 84 6 a, SR H]
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Tab.9 Growth status of experimental forests in Xingfu Village

mA R 1 2 3 4 5 6 i
Wgte/em W22k 30. 1 32.5 34.0 34.5 32.1 30.0 32.2
It 19.3 20.7 21.2 20.2 18.7 22.3 20.4
NEEY 16.5 16.0 18.8 19.0 16.2 16.1 17.1
st 15.0 18.2 15.7 16.6 18.7 13.6 16.3
B &/ m =X 20.3 21.8 20.9 19.8 18.9 24.3 21.0
s 13.2 14.7 15.1 16.2 12.7 13.9 14.3
NEEY 14. 1 14.7 15.0 16.5 13.5 13.8 14.6
it 13.9 14.2 13.6 12.0 14.0 15.7 13.9
M 2l 0. 5394 0. 6690 0. 6496 0.6933 0. 5874 0.5772 0.6193
/m s 0. 1546 0.1954 0.1975 0.2421 0.1628 0. 1426 0. 1825
INE LA 0.1312 0.1284 0.1748 0.1932 0.1131 0.1281 0. 1448
==y 77} 0. 1005 0.1120 0. 1421 0. 1072 0. 1557 0.0917 0.1182
40.0 25.0
- 2.0 I 0,600, I
E 30.0 - g ) E
a - F 501 T o F £ § 0.4000,
?«3 20-0 - [ == g 10.0 %
£ 100 i€ 0.2000 , =
5.0 & T
0.0 0.0 0. 0000 ﬁ_‘

50 8 D28 NEE

JkEH M D AERE

LH s B DERE
e

B4 FERAEKERKEFHENE

Fig. 4 Comparison of growth factors in experimental forests of Xingfu Village

®10 FEERMARBMMATESHT

Tab. 10 Variance analysis of trees in experimental

forests of Xingfu Village

EEE F ;,I;ﬁfu df 2] F Sig.

Az #HE 11094.000 1 11094.000 4031.250 0.000
ERRR 972,600 3 324.200 117.805  0.000
w2 55.040 20 2.752

R B 6105.660 1  6105.660 3119.908 0.000
ffh 205.500 3 68.500  35.003 0.000
w2 39.140 20 1.957

BRI PR 1.701 1 1.701 1034.741  0.000
A 1.010 3 0.337  204.836  0.000
W% 0.033 20 0. 002

bk 46 4% 10224 1-214 4 3 A SR EEAT AT TR
R, & s R 3 A7y —4, 3k 7 HE A A
FRAE AR 46 A7 7 ARASER AP A D ARER LN

ZLPRAY AR 46 B A U KAE PR B B & T
2R 1-214 475, %F 3 A b RS S AR
X BRI T O 22 508, T A 4 SR i — 20 ik B
THITE R (12 K8 5) .

5 22 AT as R 3 A i Fh 22 8] 1) S 25 g 4%
SRR R R 2 BAR A BRI A B 22 5 T i —
A T2 E L (F 13),

1 2 AT AL b 46 #7103 AN E KR AR
BERTU LM 1-214 1, 0 2 1-214 52
B2 FANEE (£ 14)
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Tab. 11 Multiple comparisons of trees in experimental forests of Xingfu Village
ke o= R FAR
(1) (J)
o S HEEE @& Sig. HEEE @& Sig. HEEE @& Sig.
(I-J) RE (I-J) RE (1I-J) RE
k| A7y 7 It -4.100" 0.958 0. 000 -0.400 0. 808 0. 626 -0.064* 0.023 0.012
=7} -15.900" 0.958 0. 000 -7.100*  0.808 0.000  -0.501" 0.023 0. 000
NERY -0. 800 0.958 0.413 -0.700 0. 808 0.396 -0. 027 0.023 0.269
s k| A7y 7 4.100" 0.958 0. 000 0. 400 0. 808 0. 626 0.064* 0.023 0.012
=7} -11.800" 0.958 0. 000 -6.700*  0.808 0.000  -0.437" 0.023 0. 000
WNERY 3.300" 0.958 0.003 -0.300 0. 808 0.714 0.038 0.023 0.123
=X 7 =AY 7 15.900 " 0.958 0. 000 7.100*  0.808 0. 000 0.501°% 0.023 0. 000
It 11.800" 0.958 0. 000 6.700*  0.808 0. 000 0.437° 0.023 0. 000
NERY 15.100" 0.958 0. 000 6.400*  0.808 0. 000 0.475" 0.023 0. 000
MNERY deaih 0. 800 0.958 0.413 0. 700 0. 808 0.396 0.027 0.023 0.269
iz -3.300" 0.958 0.003 0. 300 0. 808 0.714  -0.038 0.023 0.123
=7} -15.100" 0.958 0. 000 -6.400"  0.808 0.000  -0.475" 0.023 0. 000
F12 HMEFEMREHARERKRESELCS
Tab. 12 Summary of trees growth in experimental forests of Sigezhuang Village
=i R 1 2 3 4 5 6 7
Mt/ cm bk 46 1% 17.1 16.2 15.6 17.1 16.9 16.6 17.4
Y] 15.4 12.4 13. 1 13.8 14.2 14.0 13.7
1-214 1 15.3 14.1 12.9 13.4 13.5 13.9 14.1
5/ m Tk 46 4% 15.0 14.8 13.9 14.7 15.4 15.9 14.6
w2 10.6 9.3 1.7 10.9 12.3 12.1 11.5
1-214 1 10.8 11.3 11.4 10.2 10.1 12.1 10.4
R B/ m® ik 46 1 0. 1346 0.1195 0.1052 0.1324 0. 1344 0.1331 0. 1363
=X} 0. 0826 0. 0485 0. 0646 0.0678 0.079 0. 0757 0. 0697
1-214 1 0.0827 0.0738 0.0613 0. 0607 0.0612 0.0747 0. 0682
20.0+ T 20.0
- 0.12501 T
E 15.0 T + % 0.10004 & 15.01 ==
@ = _ g | o
g 10.0 ﬁ 0.0750 = I ﬁ 100! TFE T
& jé 0.0500- ®
>0 B 02501 501
0.0 0.0000

12140 Wik shHKA6H

12148 P2 HH4ek

B 5 MEEMKEREREFHEXLL

Fig.5 Comparison of growth factors in experimental forests of Sigezhuang Village

12146 Wil HH6H
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Tab.13 Variance analysis of trees growth in experimental

forests of Sigezhuang Village

REE W LS a R F S

Mtz MHEE  4596.880 1 4596.880 7529.991 0.000
s 38.121 2 19.060  31.222 0.000
R 10.989 18 0.610

R BUE 3194.333 1 3194.333 4767.662 0.000
vt 69.487 2 34.743  51.856 0.000
mE 12.060 18 0.670

RRF A AR 0.166 1 0.166 1498.522 0.000
A 0.016 2 0.008  72.442 0.000
mE 0.002 18 0. 000

3.3 EFMESW

R AT A s Ot /N6 245 AT
WS EM S R 400 J0/m’, 0244 1-214 45 bk 46
WA E MR 700 T0/m? ) SEARIKIAR 18 a EVD 22
B AR AR 0.866 1 m*, Ml 600 JT, Jils
INEEA AL T B R A 0.250 1 m’,
0.184 5 m*,0. 118 2 m’, fi{E 435124 100 JT .74 JC .
48 TG, Wi NG EHH 6~12.5 4%, DU FERIGHK 6 a
AR 46 B PR ERERAE BN 0. 127 9 m® Al
90 7T, b =45 1-214 45 F- 3 Bk A Bk 0.067 9
m’,0.069 0 m* M {EH K 48 JC, Al & =I5 & /Y 1.8~
1.9 fi5,

F14 NEEREMAKREHREZZELR

Tab. 14 Multiple comparisons of average DBH in experimental forests of Sigezhuang Village
Mz e BRFR
(1) (J)
& L HEEE kR Si HEEE L7973 Si HEEE kR Si
(1-J) RE & (1-J) RE < (1-J) RE =
1-214 ¥ SRR 0.086 0.418 0. 840 -0.300 0.438 0.502 -0.001 0. 006 0.894
bk 46 -2.814° 0.418 0. 000 -4.000°  0.438 0. 000 -0.059*  0.006 0. 000
Y] 1-214 4% -0.086 0.418 0. 840 0. 300 0.438 0.502 0.001 0. 006 0.894
hAk 46 % -2.900 " 0.418 0. 000 -3.700 " 0.438 0. 000 -0.058" 0. 006 0. 000
hik46tm  1-214 4 2.814" 0.418 0. 000 4,000  0.438 0. 000 0.059*  0.006 0. 000
Y] 2.900* 0.418 0. 000 3.700%  0.438 0. 000 0.058*  0.006 0. 000

4 ZE5EY

AR N NERGTES a
] A A K HAT 1.9~2.7 em, B K288 ik
46 1 EH W W 24 5 R MR A R RK =
6.3~ 16 cm, A K HERE , J2 18 B K 2% X AR 3 19 4% W)
A,

RIS AR A B 25 SRR B L 18 AR ARV 2 A
B BUR I /NER Y dEs iy 3.5~7.3 4%,
6 a ‘LMK 46 17 F- 3 Bk A BUR VD 2245 1-214
Wl 1.8~1.9 1%,

ZE L RTIR R RS bR 46 A4 KRB, £
BT R 10 224 1-214 B 4 K R, Wi
JEHE R B A KRR, wnT e R 5 g
INERAg AL N A KRB 22 AE AR ML X AN
AR T AT BT, A SR FE AR H XN B

e ] ) A R i AR S o 7 (ELAER bR o
R AT E AR EAN WS T
a3 PRI AR K A BT ISR A,
JEMEIHES™ A B A 4 B R A 2 A 2 5F

Wi
S 30k

(1] AFIEM, 2470, ke, 55 . AL X AG R AR FI R
WRERE[)]. HAEARLATSE,2007,20(4) . 58-62.

[2] TR&E,ZFEAE . W TALHM MR RF M. b5
FE ALk H R, 2003.

[3] FBUEEE . AW F s [ M. Jbat &8 H sk, 2006.

(4] B2 8y, 2% REHWNMAREE & LE IR
KAFFERY B[ T] . P J6 Ak 22 B 22 4, 2010 (2) : 226
-229.

AR R
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AREHEF m‘mﬁfﬁ;ﬂf RAFOHE B GG R 6 a BB R, 10 a B Z B R
Z,% 3.3 kg FREE LM A4 A LAGES Aba, itk ﬂauﬁ;ﬂﬁﬁf—# B —
Se AP AR B R R L R R A E S AR S AT LS B EAT S e AR E R E RE
Mo WA E A e R A R TS f‘tz“tﬁéz/ﬁ,w*/\#fm}\ﬁ , '@ BB AR IE T AL
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Preliminary Report on Introduction of Carya illinoensis in Fuyuan County

WANG Zufang', REN Huadong®, DENG Xueyuan®’, YE Shuhui*
(1. Fuyuan Bureau of Forestry and Grassland, Fuyuan, Yunnan 655500, China; 2. Research Institute of
Tropical Forest, Chinese Academy of Forestry, Hangzhou 311400, China; 3. Gugan Forestry Station of Fuyuan County,
Fuyuan, Yunnan 655510, China; 4. Fuyuan Administration of Government Services, Fuyuan, Yunnan 655500, China)

Abstract; The growth, flowering and fruiting characteristics, the composition of fatty acids and the con-
tents of different nutritional components, such as crude fat and protein of mature nuts of Carya illinoensts
were investigated in two introduction sites of Fuyuan County. The results showed that the growth of Carya
illinoensis was normal in Fuyuan County, which had good adaptability to the environment. The grafted
seedlings initially bore nuts during the sixth year after planting, and the nut yielded up to 3. 3 kg per tree
during the tenth year after planting. The flowering time of Carya illinoensis in Fuyuan was from early A-
pril to mid—May, and the full-blossom periods were different between different cultivars. Carya illinoen-
sis trees showed dichogamy, which should carry out multiple cultivars cultivation according to the flowering

characteristics of varieties. The kernels of Carya illinoensis were rich in fatty acids, proteins and soluble

s B #A:2020-03-13 ; f&[E] H # :2020-03-20.
EE£WE IR 5 R BE T S ARl 55 2% L3098 4350 H ( CAFYBB2017ZA004-8) .
E—1EH . FHIF(1968-) , B, = E IR, B TR . =B MO A 2506 B AR A T T4
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sugars. The preliminary analysis showed that the climate environment of Fuyuan County was suitable for

the cultivation of Carya illinoensis, and the area with the altitude below 1800 m was the most suitable.

Key words: Carya illinoensis; introduction; growth performance; flowering and fruiting characteristics;

quality test; nutritional components; Fuyuan County

WA IRk Carya illinoensis K. Koch , X 45 3 [H
IAZAk, JEHBEEL Juglandaceae 1IEEBE)E Carya 7%
FETRA D™ 56 [ A AR PE BFAE AR, POHRIE &
T MBI R, BRG] A SR
BT HEAE R M R R O R S E R,
B EBATRRA A S g 70% L L,
TR AR AR TR & it 5 b 90% 22 Ay, Ho i iR
R Ak 75% , AR 0 AR U5 R 2H 45 # 5 Tl 28 K
T RO A5 B S R AR AR L JE e A AR
Yy, PG, 58 LA Pt 2 TR A R A i AR
PO FREN 20 HHL I T IG5 R PR 2 2L
IR A B A 7 SCEAT IR A RS T2,
FrEAE, UBUR RS, HA 20 S 70 40T
I, IR EDE TS LAk R S | M E AT
S RNEEK N & Ree o O 4 v N R T R A N S|
HGIHEGEIR 400 A0, FHIZEIE 4 R AP e & 5ok kh i
117 RGWTIETE R b B e 3% 15 1 R Oy T 347 A
HEPERE, HATC AR L VL0 2 B4 ST R
feR R 2 B Tk e LAk A B R

FEDCRI R IH] 51 B, 20 42 60—70 41X RIJT- 4R 7
ELRA RS b A7 5 | okl B | 3 45 A AL ASEAS W 9™
KRBT XAz B Pl S P g v, & IR Ak
BRI A HAR R, 5 SN A R BRIV Sk M P
SRR, 2006 4F LISk, B A O BPE K T
i, IR A A AR B [R) I, JF AR 5 | Rl e L
Bk, B L S BEHLRT AESR AR A A
B BRI ORI R I S Rk
BT SIMIRK A, EE N A SR A R R SR
AT T VAN 5 oA, IR SR R B AR
PR 2 R ML X O R e LA = e fe 2%

1 5| #if5E A5

WS LLAZEE S R e s IR B BE 0 5 Mk
oA AE BIAER R T A /G Ak K]
BRI B BUE R AN S PP, 2 BT
B IRELAYILES AR R e R | AR
AIFHIZE 1,

&1 HELAEKRER

Tab.1 Basic conditions of test site

R bi5%7-4 i H & £ 1A%E 7AYE FEWE £ARHE XTEH

1 /m #3 - /C /C /mm /h /d
WS I 1400 fEaR: 6.5 16.5 7.5 21.6 1500 1760 275
R ILF 1910 AR 6.8 13.5 5.3 19. 4 1100 1820 236

2 HRS T

2.1 5|Fharet

2007 4F 2 H M be g 27 5 Fh i 52 1l Bk 250
PR 3 AFAE (2+ 1) IRFEAAR I, 7646 2R LU i 37 8
94k +/GEII M EAL 156 #k, dhFl -k < D5 A
‘YLJ 64 5, 2009 4F 12 A N =mE =B AT
ILAZHRE 1300 Bk, WAL FZR D40 G AP, 43 FhAE AE
THL S PR 52010 AETE T BL S I 4 A 5T LR
Bk 3 000 Bk, 76 2 800 #%,2015 4% 1 H #k4H 2 800
PR, dh ARz, ELETHI G A B FYL) 64
5752013 4 1 A A EMOI B2 B AR T 5 13

A 80 BRTE & AT AR A AR ; 2016 4F 1 H
FHUCA A L MO R 27 g P AR T 5| Bl 19 A 5 F 672
PRAE T B & FEHIAT FRAE 470 &, 76 K480 5 1L A
FE 2 AR 100 Bk, BRI 2 A4 100 B
2.2 FHik

2016 FFF IR, L2045 5| P S 4 S R EA T DR AF
RO R (W M AR ) T AW i R &
S AE IR AT, O R AR A SRR B R AT R SR SRR AE
(R R R e RIEES) BEMCANEE
TR (F iR S IR 97 R 4 4y 3R 1 o S i ik
A ) 30T, B /GE AR AR B 2R 1
A R R A 22 | A EEE AR F R B
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2 ST |

E45%

% 2015 ,2016 AFFPAE A b A3, DR AR S 32 22

X E S FEHLRT 2009 45 B AR LA 2007

AF A ) Mo B A T I RN A K B R A
AHOCE R FH Microsoft Excel #4741 5317,

3IPAELER

3.1 REREKRETH
A LR 373056 S A %% 1 o 330 #k/hm?

PR i DRI AR A ] sk 8 2, AR AT 43 Bk S
FEHAT PRARTE 1 2500k, 2009 4E 7 B S FEHA Fh
A LAk R 38—, #RATHE 5 mx6 m, 330 #&/hm’,
EHDHIL 12 2016 4FAERET R A AL 2 kg,2017 44
BT —K ,2017—2019 4EAE K AT L5 R 0L 2,
PR A KRR 1.1 om, B4R A KBRS 0.8 m,
P A K,

R2 BB ERLERERERESLR

Tab.2 Investigation results on the growth of Carya illinoensis in Pingdi Village, Gugan Township

% ETS M1/ cm ®E/m EiE/m
s /m 2017 £ 2018 £ 2019 £ 2017 £ 2018 £ 2019 £ 2017 £ 2018 £ 2019 &£
1 0.8 9.0 9.6 10.5 5.7 7 9.1 4.0 4.4 5.3
2 0.8 8.1 9.0 9.9 7.1 8 8.6 4.3 5.0 5.8
3 1.0 11.8 12.4 12.7 7.1 8.2 8.8 5.3 6.2 6.4
4 1.0 11.7 12.8 13.8 7.0 8.0 10.6 4.9 5.7 6.8
5 0.6 5.3 6.4 7.4 5.3 6.5 7.2 2.4 3.3 4.1
6 0.8 10.0 11.0 11.9 7.3 8.5 9.6 4.9 5.6 6.8
7 0.8 11.5 12.2 12.9 7.0 8.3 9.8 5.2 6.2 7.6
8 0.8 8.1 9.1 10.0 5.8 7.0 8.6 4.5 5.4 5.9
9 0.9 11.6 12.7 13.6 7.2 8.1 9.7 4.9 5.5 6.6
Fy 0.8 9.7 10.6 11.4 6.6 7.7 9.1 4.5 5.2 6.1
S 0.12 2.24 2.20 2.12 0.78 0.71 0.97 0. 89 0.92 1.02
cv 0.15 0.23 0.21 0.19 0.12 0.09 0.11 0.20 0.18 0.17

3.2 B ETREAYIRSESE

TEE TR GIF R 5 AN 5 b, R AR A9 48
RAILF R B S 51 RS C 3 AT RS SR, A
2 A BIFP S R FEAE Y5 mT LU ) DR b ) S A 22
S, HAEWITE R LRI A A — e 2 7, R 3 MAER L
PR S AT 8L S SE MR A A6 10 4 4o 8 e 45

MR 3 WA LUA e A% PR TE & IR B AR
WACH W ZAE 4 A0, — M SR (w30 1 A2
WALHIWNZAE 4 Arhh), 27831 % 10 d DUSTE
BRI B A AR T JBCSE TR S R DG, HLER
IR MEHEAETE IO 56 4 [m] 25 v 5 5 5t A i A8 5
FHEACTE I, BEREAE T O IEA AT E
3.3 £FELFFERAE

2007 455 | Fh AL L A B 0 05, AR A
KIEH (B K, TR S S L — B LE, 7
AN . 2009 AFFP AR TE B S FE bR A9 5T LA
Bk 2015 4E4R4E,2016 FHF 4R ,2016—2018 4

*3 BREHFZLZRIEHDERSSE
Tab.3 Florescence phenology of Carya illinoensis in

Fuyuan County

N i3

() £E Tl MR BN TEHA &5t B HA
AR 2019 HEE 8 H/4H 21 H/4H~ 11H/SH
i 9H/5H
(5%) Wit 8 H/4H 2 HM4H~ 4H/SA
2H/5H
HEy 2019 HEfE 1 H/A4H 5H/4H~ 27H/4H
i o) 25 H/4 A
(%) Wik 12H/4 A 17TH/4A~ 27H/4A
25 H/4 A
2018 HEfk 1 H/4 A 8H/4H~ 4H/SAH
3H/5A
Mide 1 H/4H 8H/4H~ 4H/M4A
3H/4H
2017 Mefe 20H/4H  25H/4H~ 11H/SH
10 H/5 H
ik 20H/4 A 25H/4 A~ 10H/SA
6 H/5 A
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IKIHE) G5 SEIEH 2019 4F 4 A b AT R, 45
SERPE 25 2017—2019 AEHESE 3 AR WL -2 BA Rk
HAR 156 4~ PR i 1 kg, 3477 5 330 kg/

hm® | BURR = B i 520 1~ 3. 3 kg, 45 BRI 5 25 IR
TEWLFR 4,

x4 HESIEM 20172019 £FF LR E
Tab.4 Yield of Carya illinoensis in Pingdi Village, Gugan Townshipfrom 2017 to 2019

2019 £iFE HERIFR/A Bk

= =
s iﬁif *ff ’ET]E Eii 2017 £ 2018 £ 2019 £ i /j
1 10.5 9.1 5.3 6.3 131 316 8 152 958
2 9.9 8.6 5.8 6.4 18 277 19 105 672
3 12.7 8.8 6.4 6.6 314 192 10 172 1135
4 13.8 10.6 6.8 6.4 335 210 127 224 1135
5 7.4 7.2 4.1 6.4 0 13 42 18 1433
6 11.9 9.6 6.8 6.4 120 356 89 188 1203

7 12.9 9.8 7.6 6.4 520 230 220 323 2067

8 10.0 8.6 5.9 6.4 53 180 33 89 570

9 13.6 9.7 6.6 6.3 110 170 113 131 825
Py 11.4 9.1 6.1 6.4 178 216 73 156 998

3.4 REmBEEN
3.4.1 RELHCRKEN

2019 AF RIS 1 B 2 SRR R Y © 420
AP 1 ~4 5 BARRAT 21248 SRR 7~ 9 5 BRI
SE(5.6 TARKEI ) HEAT T AT AR A 45 SR I
%5,

RS5 2019 FHEB S M HEE LZBGRREN%R
Tab.5 Quality test results of Carya illinoensis in Pingdi
Village, Gugan Townshipin 2019

T4 R R %S

o oo R EE

B# %S o o, PRE 5g m HCE =R
‘e /g /g /% /mm

£ 1 33 208 6.3 5 71.4  0.93

19 121 6.4 4 66.7 0.99

2
3 20 131 6.6 5 71.4  0.98
4 20 128 6.4 5 71.4  0.93
a2 7 10 64 6.4

8 20 128 6.4

5 625 0.86
4 571 0.92
9 20 126 6.3
¥ 16.67 106.00 6.37
PSS )
S 6.70 41.92 0.10 0.58 0.53 6.53 0.04

7
6
7
7

¥ 23 147 6.425 6.75 4.75 70.225 0.9575
8
7
7 4 571 0.95
7

.33 4.33 58.90 0.91

20.29 129.43 6.40 7.00 4.57 65.37 0.9%4

MR EE AT DA, ¢ 8 FC 2724 PR i
WS B 300 6. 425 g F1 6.40 g, =%
435K 70. 225% F1 58.90% , ¢ 4z 4 A R
P T 0% W F
3.4.2 MUZAESEFRYKIN ST

2018 4F  TE 1 B & PEHU AT 5 Fhil 560 05 R 4 < 4
A R 3 RERR SR S HEAT R N S B SR
SE, VAT & HE Y b BB R i 1 5 2 552
SRR D A SR A 7R R E R AR Y SRR
{8 SR 0 A i T RN R T, R T

o ETE65% LA I B & & 12 g/100 g ifq K4
DR 17 FpERR . s T AN TR RN g D7 2 L 51 7E
85% LA I, Forb BRLARURN B DT R T IR &5 i TE 65% 2247,
ISP R 2 o 225 ) 55 ABORE ek AEARL, BH A 2 B VA
BB QMR Ll &, 5 S 2 IR R E
FHAEYr i, vTVE R SR ARAS & IR Rl (R 6) .

4 EREIHR

4.1 &ig

1) #i7e A A 7E & U8 2 4% 5 1 Al e A5 38 BE IE
wAR HAR K R B A KOF  FETRER 1 800 m LA
T IXERE SR IS, 542 1 0 A A SRAE R Ry
5~6 a, 58 HR TG DA — 2, UL A%
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Tab. 6 Test results of nutritional components of Carya illinoensis kernel in Fuyuan County

H N ) . Fi-11—
FAR  REE ean smEm BES R TwE TR pem 0L
FEi /(g- /(g - o TR ER
1 1 o / % / % / % % % / %
100g7")  100g7") /%
EHIEE O11.1~13.4 10.1~11.9 5.5~5.7 0.06~0.08 2.02~2.22 62.5~67.4 23.6~27.7 1.02~1.45 0.11~0.12 0.22~0.25

S
WA 8.49~9.26 6.70~8.51 4.61~4.62 0.05~0.06
B

2.5~2.8

77.2~79.3 12.1~1.2 0.77~0.95 0.12~0.13 0.28~0.30

Poe41d 0 IR L AU IR . B T4 s R o
AR IR R R AR R R A S
Jo WP 225 | EGE IR AR AT 5 | Fh i A A ORI A 23 AT
W LB L ME R (R P | 08 e VR VR TR
AEIAP LI o] LU M (6] — e HEAE ST B
ZRIWH AR B G, L, AR 35 0 22 0 e 2
e

2) W IR BB S Sy LR R b X oA - b
JEAT IR R B R B A AR B (A A ) |
RRAKZ  WZn R s i se LA AR K P AR
ST DUE R AR I 28 - e A R A AR
Keah SR B, I AR Ry AR 2 20 0 AR A 1 A B Ak
MEpL S
4.2 itig

WERE T E S 5IR ) &4 G R R 53
= DX SR o JB ) Jo A AR TR R e R RO
AT A e X R — 2 B R R KRR
M2 FEIR A 5T IS 7 R 45 32 248 b s T 0T R
HETE IR 22 5880 as LB S o A e, X
SRR, MG 5~6 a BDATHEESR 10 a ZEA7HEA
BESRA BARR PR R TTIA 15 kg DL b 3RS AR A
150 #% .60 Jo/kg B LA IHER, P2 8 AT i5 2 250 kg,
FEHIE 13,5 T3 0/hm?, [6] B 5% SR 04 3 O 5K
T, 6 AT WSRO BT i RS AR A

ST IR B KT A, & IR Bl B S PP A
AR 1L a BAERR,FREIR A 6. 1 m W 452 R
29,2 m®, W) HE % E A 330 BR/hm® B E K, Ol
HERIE K22 | RE M5 52, JE A ) 78 & TR B R AR v A
IAZHE AT TIE I B 8 mx8 m BY 10 mx10 m #
poREpLin

HETE LLAZAETIE KBRS ALK R 2552 R
AR, FHECR L EE AR PN, 52 =
ai SR, DI R ST LLAZ PR BRI R LR
AR KRB S, R 45 - K BB T2 A2, A 8 (A AR 1E

WK, HRRBLZHRER, #10R 3~5 a 1™, 10 4F
HEABER

MR B AR TT IR, AR A EEE N T 12
B BRE MAL , R Ba R R AR
Ji AR RO AR 25 AR It 2 2% P K AEAE
MR ICER A HE BRI 1T, 7E 7R 20T AE SR
WA ORI e WA R T LA A SRR R e
RS E R K

SR

(1] BoNMe HR, PR, 5. hE#LZLERIM]. dt
ntBRAE A, 2014

(2] sk, saEE, XM, % . EFERERK LR L) 2
TEHBERL) 1. AR, 2016,44(8) :216-219.

[3] 251 /M, EIF R, 45 Wise LAz sk oot 2 SR se ok
FEPREIALITSE[ D], TLPE R K224k ,2011,33(4) :
696~700.

(4] ZBN],BME FIFR 2. 12 MR I PR R
AR B =B L[ 1], VIR RS2 ( H 2R
%) ,2011,33(6) :40-44.

[5] BRIF, B/NE, PR, % .33 AR gh Tt/ R
(R MRV B =i i LA [T ). Aol B R 2
#%,2016,36( 1) :40-45.

[6] TRICE REM, 2k o, 55 . AFEEAEE ILAZBEE 57
BUTHCE L], MR MO K22 (AR BH# IR,
2014,38(3) :55-58.

(7] frRE, TIEm, B EAE, % . 10 A R[RE AR #EFE L
RN o & RS IER AR AT 1], BT AR K222
% ,2013,30(5) :714-718.

(8] ®&, 2N, Bh/Me, 55 . HiFe LB ICIE R Sl KRR
WHRRLE BT[], PURE B R A2 4 ( A SRR M)
2017,42(8) :51-57

(9] BAZS, Wh/ME e 45 WFe kot RISyt
REMIEHET]. PERINAER ,2016,31(8) :68-74.
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Effects of Different Slope Positions on Leaf Nutrients of Populus cathayana

YU Qingjuan
(Ledu Bureau of Forestry and Grassland, Haidong, Qinghai 810799, China)

Abstract ; The nutrient content and stoichiometry of adult Populus cathayana leaves on different slope po-
sitions in Yaocaotai Forest Farm of Ledu District, Haidong City were studied. The results showed that the
C content of P. cathayana leaves was significantly higher than that of global plant leaves, and there was
no significant difference in C content among different slope positions. The differences of N content and P
content among different slope positions was significant, both of which were lower than the national and
global average level. The analysis showed that C :N values of leaves on different slope positions were
higher than those of global plant leaves, and the C :P values of leaves were significantly lower than those

of broad—leaved forests in China. The N :P values ranged from 13. 07 to 17. 42, indicating that the growth

& B #5:2020-02-07.
F—1EE AT (1972-), o, FBWREARN, TR . WGl TREER B MIEE SR ST Eoalla E R Yea% T4 .
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of P. cathayana was limited by nitrogen on the upper slope, phosphorus on the lower slope, and both ni-

trogen and phosphorus on the middle slope. Based on the analysis of soil nutrients in this area, this paper

suggested to add nitrogen and phosphorus fertilizer to meet the normal growth of P. cathayana on the up-

per slope and lower slope, pay attention to leaf composting and artificial topdressing to solve the problem

of nutrient deficiency, strength the soil and water conservation by the collaborative development mode of

undergrowth economy and undergrowth industry, and reduce the difference of soil fertility caused by the

fine—grained soil transported by strong wind to the downhill deposit.

Key words; Populus cathayana leaves; nutrient content; nutrient characteristics ; slope position; stoichi-

ometry

T ORAR AR A SR O R R AR B B
HEAYE  RRUSLRG SN AE M) A KA LRI X BRBE 1Y
WENCARGL . R 353 B0 = AR AT DA ) e SO -
IR HEY AR RS RGN BAT
BAEM . A A K BB PR AR AN B A
REAFEL SR M R FRy AALAE R — R I A
T, A DE IR K RIS R AR T
A R A A K R R Hin
RT3 9T 2 B fE 3R 00 & &
FRorahAs LT G R IR YRR TR WS
JE T X R A I SR ARG SE R T R BESE T
[ Ah AL AE I 7 IR SO G R A R IR
AN G R RS = v N TR X1 o 9 2 VA
W R0 Z B AR G S8 T 4 B0, AR TP AEAN
R A5r K gt al s e 3 o0 i e S5 it & +
BRI 3R IRIETE R TR, T A H OG5 T DX Ao
XA 3553 (RN T AR s

T # ( Populus cathayana Rehd) J&H &1L 75 H UL
W —  RHIIRLR BT TR R TR i X A
70 ZAERREE I, B AT A AR R B L
OGRS ], X SV UM T S WY - S3 I E
sif , I ER BB, U L BE T AR s 2 — b iR Y B
HAERFN D F PR R K BE Sy R, DA
Az BUR BUIE HUR B AR ST IR AL 7 U o3 A
AEH )z, W TATIER B Ak JE B Sk A
&, ARSCEBUE M HLIX 10 ~ 15 45 4 R Bk 58 XF
R FRA YL T 380 225 i T IEA
[F) i 7 PR I P AR AT, S 757 T L DK DR AR 28]
R R AR HERL 2 AR

1 RS %

1.1 Bt
VR AR T AR AR IX 25 W 5 M3 1 5 M AE R, 20

Mratat B 32 a ol MRG0 T SRR IX e 3, BB 2Rk
FZBIX HLy 30 km, M AL AR £E 102°09750” ~ 102 ° 18’
34" db4 30°11'29" ~36°1824"  7E K fy i I & o
FU b T B AR LU, A L K AR S A3 TR B
R AR B TR | o3 L X 33 8 Ry 20° ~35°, AR X
MR ZAE 2 600~3 600 m I8 [l J& 2 5 7 K il
PEAUE, BT M 98 T8 AGR Sr b A 22 A
R ERTAEYREK G, A K AE K 472
~547 mm, AR 2~15°C , TCFEH 90~ 110 d,
1.2 REH*E

RIS ERH F R 10 ~ 15 4FE 4 A iAE RO,
2019 4F 5 HET (BT 43 BIAE b v R 37k B
10 BREEAS R4 80 Fr Bl b i 25 3 o 4% 5K
55 A 105°CHEE R 20 min, FRAFF 80°C 1H IR
PETEE e T R R 430
T4 B A R D e R B i,
i A D R ) R o —ILOE A
2, WO 835 (HPLC) 32500 5 e R rh gl & it S
W43 Y 5 I R A A
1.3 #iEE

Y A R BE S AR R S (g
kg) &, C N C P Al NP FRRFELL, MY
MR SR RRAE . BCHE R Excel VL, i B SPSS
22. 0 BAFHEA TR AL FE

2 BEREHH

2.1 AEEMNEHHRFIEE
2.1.1 FEHKMLEEHHH C B2

B R C FallES R . 3 (528.37) >
% (526.36) > Rk (525. 11) , & 2 ] C &4
TwEER(EL),
2.1.2 FEHKMALEEHHHF NEE

HHM R N & A, TR, 3 N
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Fig. 1 C content of Populus cathayana leaves on

different slope positions

ZE N SEERTEF(P<0.05), HE58 N, Tk
(16.55)> % (14.38) >4 (12.26) (K 2) .
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Fig.2 N content of Populus cathayana leaves on
different slope positions

2.1.3 FEKMEHHFE P S=

B R P S EE SRR, P (0.83) <
P (0.95) < B (1.10) , 320 P iR
F(P<0.05) (K 3),

2.2 RERAEBH R FS4FE

B R TEANFESEALE C NP fb2F it H
# 1R,

MR 1 R LU, FH R C N ZEAN R
TR . L3R 36. 74 3l 42,93 R 31. 73
C P 7 Ly P AT B & 4 5 k. 480. 33,
634.17.552.75; N :P fE NE A7 &R Edh
13.07 Fhy k14,77 TR 17. 42,

3 #ig5itie

3.1 REEAMAFHMH F DT
AR R C S50 528.37 526,36,

=1 Gk T
B3 AREEAEHMAPRE

Fig.3 P content of of Populus cathayana leaves on

different slope positions

x1 AREAEHHFUFITELL
Tab.1 Stoichiometric ratio of Populus cathayana leaves

on different slope positions

L CN C?P N P
et 36.74 480.33 13.07
g 42.93 634. 17 14.77
T 31.73 552.75 17.42

525. 11 g/kg, A0 FEANRIBEALY C & & 225005t
A BEESEV R & TRy C S EY
fE(20. 1 mg/g) "7, B R R 0 04 J PR B 7 T
PIF 2 Jrm R B . (1) AR RBIFGE LA 75 4 0 ok
WSS, it T4 o R SR X 2% B 5 1 rh &) i
MR A S PR EE AR (2) s il
FALAERARERE R C e, PHdbHIX
HAAREAR DNA Z28 B IEt & FREAR DY b it (% 2
SEPETTRE BT R R R Rl AR
WFRAEABEICAE 5 i, A TR 4 A 1 37 40
HE BT, AT REAE HERE S AE i i P AR R £
AWBETE ST N SRR T4
[ (20. 2 mg/g) FIAER (20. 1 mg/g) H P M H 355
KN AR AR (PR MR R S
FEAREEA AT N S ROCAER %
VIR, B0 A A T30 N & T rh
3, B B S 3 AR DG = AR R OE A N i S
T2 KD A DA G, K KB L 3 R s
B2 R KRR B X I IR 0 5 L RS
YO R HEAC I T R BUEE A KT
—EFRT, B T B N R T R
B, HHERMEY AR IR EEORIE, AR,
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BEHg S RRI%—30, I N P BRI 0 2 3R
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HRILFN S E R H P A FHKOE (1,21 mg/g)
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Strategy for Soft Power Enhancement in Underdeveloped Areas
from the Perspective of Regional Brand Building

CHEN Xu'ao', YAO Xiaowei®

(1. Shaannan Eco—economy Research Center, Ankang University, Ankang, Shaanxi 725000, China;
2. College of Economics and Management, Northwest A&F University, Yangling, Shaanxi 712100, China )

Abstract; The soft power is an important part of regional comprehensive strength, and the establishment
of regional brand is an effective way to enhance regional soft power in underdeveloped areas. This paper
demonstrated the correlation between regional brand and regional soft power in underdeveloped areas
based on the literature review, and took the Se—enriched regional brand in Ankang City for soft power en-
hancement as an example to illustrate the regional innovation network and coordinated development fea-
tured in government leadership and full participation of various parties relying on the exploitation of char-
acteristic Se—enriched resources, development of Se—enriched industrial clusters and building of Ankang
Se—enriched regional industry brands ( “China Selenium Valley” ), in order to enhance the regional soft
power and promote the regional brand evolution and extension for integrated industrial development and
improved regional competitiveness.

Key words: underdeveloped areas; region soft power; regional brand; characteristic industrial cluster;

system coupling; Ankang City
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Discussion on Standards of International First—class Museums

YANG Qing', LIU Hui*, WU Zhankui’, YUAN Huikun', XU Zaifu*

(1. Kunming Botanical Garden, Kunming Institute of Botany, Chinese Academy of Sciences, Kunming 650201, China;
2. Yunnan Junyu International Cultural Exposition Co. , Ltd. , Kunming 650228, China;
3. Chenggong Nursery, Kunming Administration of Government Affairs, Kunming 650205, China;
4. Xishuangbanna Tropical Botanical Garden, Chinese Academy of Sciences, Mengla, Yunnan 666300, China)

Abstract: By studying the construction and management of international and domestic famous museums,
and communicating with some directors, this paper focused on the main functions of the museum and dis-
cussed the construction standards and contents of the international first—class museum in China from the
aspects of building volume and characteristics, collection and exhibition, technology and network applica-
tion, academic achievements and international influence, service facilities and management operations,
and cultural exchanges and audiences, to provide the reference for the forthcoming planning and con-
struction of the National Botanical Museum.

Key words: international first—class; museum; standard; collection; architectural features
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Analysis and Evaluation on Reform Performance
of State—owned Forest Farms in Western Yunnan

——A Case Study of Tengchong City

WEN Yongjun', KE Wenbin®>, ZHANG Linyan'

(1. Yunnan Institute of Forest Inventory and Planning, Kunming 650051, china;
2. Baoshan Forestry Bureau, Baoshan, Yunnan 678000, China)

Abstract; In order to explore the establishment of a win—win and mutually beneficial mechanism among
the state, state—owned forest farms, forest farm workers and masses, and promote the sustainable devel-
opment of state—owned forest farms in Baoshan City, the reform of state—owned forest farms in the new
era in Tengchong City was studied and the investigation of participatory rural appraisal (PRA) was used
to analyze and evaluate the impact of the reform on the conservation of state—owned forest resources, the

improvement of production and living conditions of forest farm workers, the promotion of social stability
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and the sustainable development of state—owned forest farms. The results showed that the ecological bene-

fits, economic benefits and social benefits caused by the reform had achieved effective growth,and the re-

form results were generally satisfactory to all stakeholders, which achieved the short—term target as a

whole ,while the reform time was relatively short,and the reform effect was difficult to fully show,and the

formation of long—term historical problems would exist in the short period. This paper put forward corre-

sponding countermeasures and suggestions from the perspective of government managers for the innovation

of management mechanism and the treatment of historical problems.

Key words : state—owned forest farm reform ; performance analysis; participatory rural appraisal ;forest re-

source conservation ;management mechanism; Tengchong City
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Current Situation and Countermeasures of
Follow—up Industry of Grain for Green Program in Wuding County

YANG Lixiang
( Wuding Bureau of Forestry and Grassland, Wuding, Yunnan 651600, China )

Abstract; The development of characteristic economic forest industry which is mainly composed of Jug-
lans sigillata, Castanea mollissima, Zanthoxylum bungeanum and Broussonetia papyifera has made re-
markable achievements and become an important part of the forestry industry in Wuding County after 18
years of follow—up industry construction of Grain for Green Program. The industry of Pinus armandii has
initially formed and the leading enterprises of Juglans sigillata have been developed, along with the ex-
tension of the industrial chain, the rapid development of the under forest economic model and the im-
provement of economic forest management. This paper analyzed the problems in the follow—up industry
development of Grain for Green Program, such as strict policy standards, insufficient capital investment,
backward project management, lack of intensive product processing technology, and low industrial tech-
nology content, as well as put forward countermeasures from two aspects of the policy and fund support
and the planting management technology.

Key words: follow—up industry of Grain for Green Program; industrial chain; intensive processing; pol-

icy and fund; planting management; Wuding County
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Planning and Design of Garden Night Landscape Based on
Scientific Lighting and Landscape Art

YU Zhuoli
(Shanghai Jian Qiao University, Shanghai 201306, China )

Abstract; This paper studied the design elements and principles of garden night landscape. The results
showed that the design of garden night landscape should consider the landscape type, natural environ-
ment, inherent night landscape impact, the degree of urban development, the humanity and artistry of
landscape, and follow the principle of safety, unified planning, energy conservation, environmental pro-
tection, economy and aesthetic value to select the landscape reasonably. According to the different design
depth, the scientific lighting design was divided into four steps, and the design points and tasks of each
step were described in detail. The specific engineering application of the square landscape lighting of a
city was illustrated.

Key words: garden night landscape ; planning and design; scientific lighting; landscape art; design ele-

ments
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Design Ideas of Greening and Beautification of
Kunming-Lijiang Expressway

ZHAO Shuxue, ZHOU Huirong
(Ecology Branch, Yunnan Institute of Forest Inventory and Planning, Kunming 650031, China)

Abstract; Based on the investigation of the road environment of Kunming—Lijiang Expressway, this paper
analyzed and evaluated the landscape from the current situation of the green landscape inside and outside
the highway property right, the landscape style, the natural landscape, the human landscape, and the
negative environmental factors. This paper considered the design of highway greening and beautification
from the view of ecology and aesthetics, formulated the design scheme from the aspects of design con-
cept, design orientation, design principle, overall style presentation and sectional control, plant land-
scape planning, landscape level planning, spatial layout and plant planning, as well as put forward sug-
gestions for beautiful highway construction, such as multi—department linkage, preparation of scientific
implementation plan and construction operation design, multi—channel fund-raising, etc.

Key words: road environment; greening and beautification; design ideas; Kunming— Lijiang Expressway
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Plant Configuration of Roof Garden in Business District of
Suzhou Industrial Park

SUN Xue, ZHAO Tianran, SHEN Yan, CHEN Sijia
(Suzhou Polytechnic Institute of Agriculture, Suzhou, Jiangsu 215008, China)

Abstract; As an important part of urban landscape, roof garden plays a very important ecological role. In
order to better design the planting of the roof garden for the commercial building, this paper investigated
and analyzed the current situation and characteristics of the plant configuration of roof garden on Shin
Kong Place shopping center and Harmony City shopping plaza in the business district of Suzhou Industrial
Park, as well as suggested to add more ornamental plants in autumn and winter, pay attention to the plant
growth after the completion of the roof garden, prune and clean up dead branches and leaves, and renew
grass and flowers in time.

Key words: commercial building; roof garden; plant configuration; three—dimensional greening land-

scape; Suzhou Industrial Park
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Fig.1 Design sketch of roof garden of Shin Kong Place

shopping center
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Fig.2 Design sketch of roof garden of Harmony City

shopping plaza
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Tab.1 Plant species of roof garden of Shin Kong Place shopping center

FS  ® R BT #& Me HERA R
1 AR BER Zelkova serrata (Thunb. ) Makino Tt IAE , BHE Bk -4
2 X6 TR Acer palmatum Thunb PR} IR AE, AT BETE 53800
3 e Osmanthus fragrans (‘Thunb. ) Lour. PN IR, 8 2 BE2E A WA R
4 (IE] Sabina chinensis( Linn. ) Ant. HaRk gg@ﬁxﬁﬁﬂ% R, AR
5 iR Elaeocarpus decipiens Hemsl. IR IIAB XS AR, 4 A S5 LR 571) ait
6 IR AL Cerasus yedoensis (Matsum. ) Yu et Li A B S AE , WAL
7 e Lagerstroemia indica L. TJE R HERL AN Z AR A B FPAE T8 6
8 WK Pittosporum tobira MR AE R ERIB I B, 4, Wi
9 EAWIR) 7N Loropetalumchinense var. rubrum S LML e @A
10 JRT Buxus microphylla Sieb. et Zuce. HnE BOE A sl 2, L
11 e LigustrumXvicaryi Hort PNy e B S, AR
12 P Camellia sasanqua Thunb. INZE R} HIHE, WAL
13 BRAEA Vinca major L. Je TR B b Rk A N S
14 AN WEY i Photiniaxfraseri serrulata Lindl. TR BROEGE Bt
15 G 22k Hypericum monogynum L. FEHR} Hidppe AE e LT3R
16 NG Fatsia japonica ( Thunb. ) Decne. et Planch FomE T EHETT , I ph A
17 MRTT Nandina domestica. /NEBERL SO, a2 AW
18 EES Rosa chinensis Jacq. TR A, AL
19 WM Aucuba japonica Variegata INZ R IMESHIE S E B @
20 mMERR Jasminum yunnanense Jien ex P. Y. Bai. PNz AEE AL B TR WAE Wt
21 B EL Ophiopogon. japonicus (Linn. f. ) Ker—Gawl. "AEF T S A
22 AW Oxalis corymbosa DC. WA R R F A I (0%
23 KAEE R Hemerocallis middendorfii Trautv. et Mey. HER KR, G 5m ml R
24 T P. thomsoni bosyon ivy AR T H P RER, BT 4RI
25 WA Hedera nepalensis var. sinensis (‘Tobl. ) Rehd FomE R PERER  HoE % 2Rk
26 [E32 Cardiandra moellendorffii ( Hance ) Migo R R DM, AR, =F 5 R (%
27 Tl lE A Plectranthus hadiensis var. tomentosus JRIER TR RS, il
28 KM MR Nymphaeaalba L. MR SR} BTN AK AR
29 A1k Thalia dealbata Fraser Link. (=R B L
30 B Acorus calamus L. [N F R YT
31 i Hydrocotyle vulgaris PIEER PUNZERE i/ <N
32 Gt Ceratophyllum demersum L. G ta R PUNZERE X I
2) [l B2 JRE A ) 3 PEBCANTR) 03 AEZ= A (A4 2 3 1) S 3 A6y i 3
G R RI ) R A R A IS E RS L BMREA 9 B, R 22%, 55
BRI 2, THWA L EREE BT SR EES5F, NI

e e s b Rl R R TR B TR M O 12%, FPIRRSE LR a0 H R Z R IR H L X
AR B, AL TR B 225500 B 2E ARG L TR FPZE | B A KRB R4
BRI TG | R R A R S s i
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Tab.2 Plant species of roof garden of Harmony City shopping plaza

F5 #h3% R AT 2z HER R R =
1 *AR R Cinnamomum camphora ( Linn) Presl v I, #2230
2 X0 TN Acer palmatum Thunb PR PALEXIAE , WTE (I - 5630
3 HEAE Osmanthus fragrans (‘Thunb. ) Lour. KRR IIAE, H 2 R SE RS
4 FREARTE Cerasus yedoensis (Matsum. ) Yu et Li PR AL B ME , WA
5 ESiil Cercis chinensis Bunge SR A B ME , WAL T
6 AR Celtis tetrandra Roxb. TRk IR, AR PR3, Bk AR
7 Tk Cycas revoluta Thunb. piX e PR B, 3, A 56
8 “hRE Magnoliaxsoulangeana Soul. —Bod F2E A BT, WAL, B 225
9 JTEX Magnolia grandiflora L Ny IR, WAL, R 220156
10 AR Sophora japonica cv. Golden Stem =X AL ELF AR, 7 (o Af
11 R Pittosporum tobira A AER BROE IR s S 5, 4, Wit
12 EAWIZ ) YN Loropetalumchinense var. rubrum SR e AR
13 JNT- Buxus microphylla Sieb. et Zuce #HE BROC G s %  , R 4, Wit
14 Fen-#4% Busus megistophylla Levl. HAFE BROE IR sl o 5, 4, Wit
15 &N EY Buxus megistophylla HAAFH e il ek Wt
16 ZEMf Camellia sasanqua Thunb. INZE R} LN WUvid
17 ERY Rhododendron pulchrum Sweet RS TER IAHE B AL
18 VY ZEfE Osmanthus fragrans var. semperflorens PNz M, WAL
19 Bl K95 Mahonia fortunei( Lindl. ) Fedde JNBERL NS WU
20 LIES Ilex crenata f. convexa ( Makino) Rehder 5% B Wk
21 KAEANTEAR Abeliaxgrandiflora( Andre) Rehd AR SR WAL W
22 %k Edgeworthia chrysantha B &R DA, WRAE
23 EANIPaY Photiniaxfraseri serrulata Lind]. R HOEGE et
24 NG Fasia japonica (‘Thunb. ) Decne. et Planch FomE TR, MR R
25 WA HEM I Aucuba japonica Variegata gk PN S WA
26 [iF SR Elaeagnus pungens Thunb. AR R JUES
27 e+ Gardenia jasminoides Ellis PERR} WAL WM S
28 ey Fontanesia _fortunei Carriere PNZYE DM, WAL
29 ke llex cornuta Lindl. et Paxt. ZHF SR M, W A
30 HURMLEE EA Ophiopogon japonicus (Linn. f. ) Ker—Gawl. HAER B AR
31 W45 Ajania pallasiana (Fiscj. ex Bess. ) Poljak. oy AR A, T 260
32 Kb R Hemerocallis middendorfii Trautv. et Mey. HEE Bz SEsm v
33 I A A Parthenocissus quinquefolia HER T MR s ST AR T A4l
34 PAUELYa Trachelospermum jasminoides ‘ Flame’ AT R (R ) NSV APV S
35 HILEE Rosmarinus officinalis JRIEF Wt WAL &
36 i Chlorophytum comosum f. variegata HEFE Wt
37 &hr Phyllostachys sulphurea (Carr. )A. et C. Riv. RAR JULISSUS N
38 il Cosmos bipinnata Cav. oy FH A
39 W&+ Hyacinthus orientalis 1. AIEFF BEWAE
40 WA Hedera nepalensis var. sinensis (Tobl. ) Rehd FomE b, Hhie 3% a1k
41 KA SR Nymphaeaalba L. REER R KA R
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Landscape Design and Plant Configuration of Shandan Maternal and
Child Health Hospital

LIU Chang, WANG Youguo
(Yunnan Agricultural University, Kunming 650100, China)

Abstract; This paper introduced the concept of maternal and child health hospital and rehabilitation

landscape, expounded the landscape design idea, general layout, functional division, design of each
landscape node and plant configuration of Shandan Maternal and Child Health Hospital in Gansu Prov-
ince, and analyzed the application of design methods and plant configuration.
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