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Cartographic Generalization Approach of Forestry Thematic Mapping
Based on Focal Filtering

CHEN Chunxiang
(Yunnan Institute of Forest Inventory and Planning, Kunming 650051, China)

Abstract; The results of forest resources planning and design survey are always presented in continuous
planar patches. When the large—scale result map is reduced to the smaller—scale map, cartographic gen-
eralization is often required. How to simplify the polygon boundary and keep the area and position of vari-
ous objects relatively unchanged during cartography generalization is still a challenge. A large number of
experiments found that the continuous planar patches was converted from vector format to raster format,
then the focal majority filter was performed on the raster data in Majority manner to convert the filtered
raster data to vector format for thematic mapping, which could effectively achieve cartographic generaliza-
tion of forest resource thematic continuous planar feature information. This approach was used to reduce
the 1:25 000 forest inventory map to a 1:250 000 map over the 10 000 hm” study area in Yunnan. The

results showed that after reduction, the polygonal boundaries were simplified, and the visual effect was

s B #1.2022-07-04 ; 1& [E] H 5 :2023-04-18.
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good. The average absolute area change of each land use type was 0. 2%, and the average positional ac-

curacy was 94. 68%. This approach has been widely used in the production practice of relevant thematic

maps of Yunnan forest resources atlas.

Key words: forestry thematic mapping; cartographic generalization; continuous planar patches; map

generalization ; Focal filter; positional accuracy
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Extraction of Burned Land in Guizhou Province With Rule—based
Object—oriented Classification
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2. Guizhou Special Aquatic Products Engineering Technology Center, Guiyang 550025, China)

Abstract: Based on GF1 WFV images, this paper analyzed the spectral, shape, and texture characteris-
tics of the burned land in complex mountainous areas of Guizhou Province, established the extraction
rules of burned land, and completed the extraction of burned land with rule—based object—oriented classi-
fication. The results showed that the overall accuracy of this method was 92. 67% , and the total Kappa
coefficient was 0. 89, which could well complete the extraction of burned land in the research area, and
the classification quality reached an excellent level, providing a certain reference and theoretical basis for
the extraction of burned land in complex mountainous areas of Guizhou Province.
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Volume Calculation Based on Pressler Method

YU Guobao
( Nanjing Police Academy, Nanjing 210046, China)

Abstract: This paper analyzed the calculation principle and applicable scope of tree volume by Pressler
method, and attempted to use the tree height method instead of Pressler method due to the potential ob-
struction of the height observation point and the low efficiency of the observation. Therefore, based on the
study of the form quotient (¢) and shape index (r) using effective data from existing analytical wood, the
method for directly calculating the Pressler function ( B) was proposed, which solved the problem of diffi-
culty and low efficiency in measuring Pressler height (hy).

Key words: Pressler height; form—quotient method ; shape index; Pressler function; tree volume calcu-

lation
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FLARBEPRI . EE 20 4 50 AR LUE , B
ARG ST 5 A1 8% A Ol ~ AR ASC AR 1] i, 38 1 e 4
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EH
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HRAMETT, LU A 2 AR ey Al kel s B2 e [
HER R

1 hy=a+bh :&"
WA hy—h B, FH /N 3k

{ZnhH=Na+bZnh

N nhyh =a nh +b Y, nh’
RIFSH a b, TRHf hy=a + bh IR AR
RIRA T, 15

2 1.3
V=g1_3|:(a +bh) +2:|

(2)

3
3
2b a + 0.65 (3)
:?g1.3h+ b

FHEE-Sf Sl s 2 0 v L ] DQW -2 AU B2 378 il
PRSI R vy, JEI0 AT 338 Mk L BAMEARN hy—h 1Y
B, /N3 ik

{ 3209. 48 = 338a + 4632. 52b )

42980. 7879 = 4632. 52a + 66018. 4642b

SKAFZH a Ml ba=1.0447929,b=0.577 728 332

(FFZE0r=0.9880)

2 hy=Bh X% ,B0 B=h,/h""

B FREE g EL e B e AR e 14 FEAEL, 2 v 2 A A
X, R — MRS RE 1 TR

T g b ] i B B A TG 15
BB IR () ARG (1) 19 BB,
kAN

1

B=1-——- 5
2(2‘]2)% )

R 246 K 22 BB 891 3 i i 12 5 0. 65 ~
0.70" AFEFEAM T LRSI RO ML FLE 1.3 +
0.3 4 HAUA b3, 15 2T AR MY 2 B 15 1L
47 0.64~0.74,

B hy= Bh AR B R RS

2 1.3
V=?g1.3(3h + 7)

(6)
2B 0.65
:?gm h 7)
2B . 0.65
é\?zfl,,ﬁ,%jg%%ﬁ%ﬁ} ;7”1,5\[']
V:fpgm(h +1) (7)

3 ERL

TE bR A b B i LA ST A Bk At 1 R
CA T A A A5 O B R 1A 8
XA TR B i AT B9, AN PN E B iy,
PAS i TARRCR  SRUEIN 5 B
3.1 BARERER

FEARBE A VL0464 R D R AN MR 24
261 BRI ARRIBEA A, HIEARFRWE 1,

®1 HAHEXER
Tab.1 Basic information of sample wood

MR CFEIMRE SRR sehri R

PR BREK

G/m* B/cm H/m V/m®
OEM 64 1.47 17. 1 12.3 8.90
AR 261 5.33 16.1 13.5 37.43

3.2 HERRT

EFRREHEZI, HIERIE M RAFRE AU
o YA N I AU =0 7 1 L A T B = MRVl N A0 £ )
W,

1899 4F Ay B¥ /R IE X8 4 B R LU, IRl BE S 4
T ATNIER RS B T 174 (172 1 3/4 15
FEANY EAR dy d,y d,, TN dy,,, 0S5 d, , 2
o, 3 2E R ¢, ., g, A1 g5, RTE R R 50, 0T LA
LA T L6 1[E 2o B AN

53 R AN FIAZ AR REA , T4 T R - 3
{H q MR S, B g =25, ZIUFER , FE— 3T
HARSIE R T EIE ¢ FbaiEE S, 451 LK 2,
3.3 BAKIEH

BT IERRE — 5 22 LT A, AS & — AR
JUfTIAR R L, B BT IR 48 AN & — A 3 %k, Thi &
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Tab. 2 Calculation of average form quotient
SRR [ZZS
E|
qo 9 a2 a3 do a1 Up) UE]

n 61 62 61 60 — 255 254 254

2q 75.256 55.573 43. 607 23.499 — 234. 87 181. 39 109. 40
>4 93. 1817 49. 9094 31.2956 9.3225 — 216.9011 130. 1223 48.0712

q 1.234 0. 896 0.715 0.392 — 0.921 0.714 0.431

S, 0.073 0. 044 0. 044 0.043 — 0.048 0. 049 0. 060

AN BRSSO AE B 2 o H 3H

[0~

DL~ R 3 TR AR R

Rz 8] R Ak . e LL, BT IR FE 5 (r)
P 1~2 ZIR)2 ) H 4k 2800 R AT TR 46 4re
1~1.6 ZIH), P40 1.3,

FEAR T 2 2 G B T40) 2 0K B AR A5 Y
4 Bt WREHAER T B0 E, A6 MRIER

HAEERRRE AR A DL I TEARAEEL vy oy o1y Borg g Ty
SRIG AT BRI T4 TR T8 B P B 1y oy o1y, 1,
rs,ry MOLAAR AR HE2E Sry Sry Sty Sy Srs Sty
WU o+ 28 Z B REARHE T TR 1R TR ARFE 4L

_ H H H H 3H 3H - s
IEJE"JW%E[O~Z] , [ZN?] , [?NT]&[ONTJ , PEEE (r) SOHARIEZE (Sr) 25 R I3 3,
®3 WMTERERTE
Tab.3 Calculation of trunk shape index
RIS r  RIEALE ol HHEAKX n Yo e r Sr
. e i] o SRR (‘10 )z_( I ),3 __2 (qo) 61 137.29  322.9991 2.25 0.48
’ VRS A o) " aa) 0 BT gy B\ ) - - -
: H H | B R (q] )z (3H/4)r4 2, (ql ) 62 70. 62 84.2544 1.14 0.25
T4 B —) =\ 75 Ty = g | —
42 A & 72 U2 T\ ) a3 30015 407.4658 127 0.24
- 3H] 5 R (qz )z (H/Z)'z 2 L (qz) 60  102.65  181.5048 1.71  0.32
r —~— & — ) =\ , Ty= —— =
2 4 A a3 4 LAY 249 368.67  564.1022 1.48  0.27
031 SR (‘10 )2_ ( u )0 2 <q0) 49 80.80  134.0048 1.65 0.12
T ~— | E — ) = | — —_—
0 4 o " H/4 07 g B\, . - B L
. [ONE] o MR (‘LO)Z: (L)S L2 (‘LO) 61 98.56  162.6296 1.62  0.22
: 2 BA P H2) T2 Yy, _ - - - -
. : H 3H] o DN (q] )z_ (3H/4)r, 2 ) (ql ) 60 90.04  137.0071 1.50 0.18
) [t ) o (222 e (2
4 4 A & 4 g3 " s 249 349.61  503.8653 1.40  0.23

A FEARFEE TR A IR T 1873 L2442
REER R ES R W

Y =px (8)
Sy A TR T TP A5 5 o0 SRR 22 328 I T Ak

MR P RS EGr IB RS

FERIEBTH r = 2[1g(y,/y,) 1/[1g(x,/x,) ]
K&, Ky, My, 2HEL 2 FRRLNE (4, 5) ,
RIS MANIERZ I,
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MBS E ik, B FOR R A8 5k (r, ) BT
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BT HIR IR AR A AR K, T IR ARFEE ry A8 H
YERW HIERFE S« 093 UMAE, RaeH r 1 A8k
REIRARFEEL « AR UE, B, B RN IE RS
BN 1.5, EARIERIEECH 1.4,

334 B5q fArfx%,

HE B BIER ¢, AURRFE R r e %k, K

PfL2Z T b4

50 =) ©
B=1 —4(2;1)2” (11)

MR 2 I EBASFIRZ AR q, (5007, EETF
AR ¢, =0.9 £2 x 0. 05, 7 BUB AR 8 B 2 (8
r=1.3 f0A B, S FE Y EE B 16 0. 64~0. 74
ZIa, WK 4,

®4 BHgq Mrxs
Tab.4 Relationship between B and ¢, and r

9,

B 0.8 0.9 1.0
r

1.3 0.636 0.696 0.742

HW@ML%%&E?&E?2ﬁLE%%%B
AR5 1 T S5
g, — 0.5
4> —q;3
P 1 53 R R A B L (B , T4
PR L (B) FARHEZE (S,) , BL B + 28,
PR AT 2R IEE 5.

B=0.5+0.25 X (12)

x5 FHEFRITE

Tab.5 Calculation of average Pressler function

¥ M AR
n 61 244

B 40. 552 168. 272

> B 27.022 116. 539
B 0. 665 0. 690
S 0. 030 0. 042

MFE 5 AL, M B =0.665 /24K B =0. 69,

4 Bh = h AR o R AR 155 5 R A

V:ZZTBgl.s(h"'l) (13)
BB 64 BRS RN 261 BREZAE AR S5 b R
AT A B O 5 SR A RBUE B R, 25 R L
*6,

F 6 ITEMBMMLERMIRAELE
Tab. 6 Comparison between calculated volume

and actual volume

R .
MEL MR ST

B

B Wi mE ”
Fi n i B 6 H 4 v fi
b By /m? /m /m*  /m’ %

RN 64 0.66 0.44 1.47 12.3 8.60 8.90 96.7

AR 261 0.69 0.46 5.33 13.5 35.55 37.43 95.0

4 N

1) WEEE (hy) BIE R H(B) B9 72, J2— LU
BB AW E 2 DA S ERESNERE, 2— 1PN
2 e X LA 5 1) S 2 DA S ) ) 7, 1) FH B
A RRHTA A BB B ) A ke T
TH XA ], B2 T T AERCR A s AT R E I A
IGigiiee

2) BT AR AT A 0 LA, HE AR F8 Bore
1.3+0.3 Z [0, W TH5KA 5 m, HAR T &80
TEARAEAR K, R [g ~ %H] B B 1T IR 48 £
2

m=llq%)¢ﬁ§%m$%ﬁ%ﬁﬁMﬁo
g3 " \q,

3IVEE L B RIER ¢, FIIIRIEEL r 1O PSR, H

%‘:Zﬁ:—ttﬂ‘] B=1- Wo ﬁfbﬁﬁﬁi q, E/‘Jﬁi}’
q1

M, EEFRARRFNE ¢, =0.9+2 x 0. 05, FHBUE RIS

BOEEME r = 1.3, B HAA LU 53 F 2

(B) 1F0.64~0.74, UL, B S AE [§~¥} >

q,-05
AT,
9> 93

4)HEE R EN TR, A
(F#%21 W)

[a], BE T B = 0.5 +0.25 x



£49%5 F1H ol @ E M K Vol.49 No.1
2024 £ 1 A Forest Inventory and Planning Jan. 2024

doi:10. 3969/j. issn. 1671-3168. 2024. 01. 004

EROH L ERES RN AT R

ﬁﬁ%&ﬁil’z,%i\1,#51——1141,?4&;?31?-1,5]3 BRSS!
(1. JEEEEERFERER BEGTFR, T Eh 541006; 2. LT EHAS WEEELER, LiF 200032;
3. BLBAE KFRKARFFHFRA,BAR EILE T 890-0065)

WE . SO RTESARRE FARER, TR, RBAREX BRI HS, AT LRy i

FrRF R BT R RA G R ESBARE, A2 F A Fe 4 A 6y HEOE A FR G R AR AL

AR AR ek AR A 2B 5 BAF AR, B Excel 2003 = SPSS 26. 0 A4 35 45 4R 5 3 3 47 400t

FARR DM ERS O K HERESH A G2 FARAFESANSRT =R, 25

A —ZBAFH>20 cm, AE>11 cm, #Hi2=0. 10 cm ;4 F 4 — B4k 5 >127 cm, E1&>56 cm, #.i2=0. 80

em, 2 A ZBHEH 14~20 cm, BHE 8~11 em, #./2=0. 10 em;4 4 %4 96~ 127 cm, B 1

38~56 cm, #.42=0.80 cm;2 F A Z B &S <14 cm, A <8 cm, #/2=0. 10 cm;4 F 4 = B 5<96

cm, A& <38 ecm, #.42=0. 80 cm,,

KEBIR  AHOB AL G RS R AR KR K 547

hE 53 S:8791.16;5723. 11 XEARIRF A XEHES:1671-3168(2024)01-0016-06

SITAES A BRR [ A — 1L, 55 . BRSPS [ D], Mol A R, 2024,49( 1) < 16-21.
doi ; 10. 3969/j. issn. 1671-3168. 2024. 01. 004

GU Chunjiao, CHEN Taiguo, YANG Yishan, et al. Quality Grading Standard of Seedlings of Keteleeria davidiana var. cal-

carea (W. C. Cheng & L. K. Fu) Silba[ J]. Forest Inventory and Planning,2024,49( 1) ;16-21. doi: 10. 3969/j. issn.
1671-3168. 2024. 01. 004

Quality Grading Standard of Seedlings of Keteleeria davidiana var. calcarea
(W. C. Cheng & L. K. Fu) Silba

GU Chunjiao'*, CHEN Taiguo', YANG Yishan', SUN Feifei', ZOU Rong',
TANG Jianmin'*, CHAI Shengfeng'
(1. Guangxi Institute of Botany, Chinese Academy of Sciences, Guilin 541006, China;
2. Longhua Hospital Shanghai University of Traditional Chinese Medicine, Shanghai 200032, China;
3. Graduate School of Joint Agronomy, Kagoshima University, Kagoshima City T 890—0065, Japan)

Abstract: Keteleeria davidiana var. calcarea (W. C. Cheng & L. K. Fu) Silba is a national second
level protected plants due to its narrow distribution area, slow reproduction rate and few resources. In or-
der to better conserve the germplasm resources, the quality grading standard of seedlings of Keteleeria da-

vidiana var. calcarea (W. C. Cheng & L. K. Fu) Silba were experimentally studied. The 2-year—old
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and 4-year—old seedlings with diameter and height as the main grading standard were subjected to statisti-
cal correlation analysis, principal component analysis, and K—means cluster analysis using Excel 2003 and
SPSS 26.0 to develop a reasonable grading standard for seedlings. The seedlings were divided into three
levels at different ages. 2-year—old seedlings: primary plant height was>20 em, crown width was>11 em,
and ground diameter was=0. 10 cm; 4-year old seedlings: primary plant height was>127 cm, crown width
was>56 em, and ground diameter was=0. 80 cm. 2-year—old seedlings: secondary plant height was 14-20
c¢m, crown width was 8—11 em, and ground diameter was =0. 10 cm; 4-year old seedlings : secondary plant
height was 96—127 cm, crown width was 38—56 cm, ground diameter was =0. 80 cm; 2—year old seed-
lings ; tertiary plant height was<14 ¢m, crown width was<8 em, ground diameter was=0. 10 cm; 4-year old
seedlings: tertiary plant height was<96 ecm, crown width was<38 ¢m, ground diameter was=0. 80 cm.

Key words: Keteleeria davidiana var. calcarea (W. C. Cheng & L. K. Fu) Silba; quality grading of

seedlings; correlation analysis; K—means cluster analysis
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Tab.1 Statistics of indicators description of 2—year—old
Keteleeria davidiana var. calcarea (W. C. Cheng &
L. K. Fu) Silba

sk I\ NG UN e FrifE i iz EE

{121 (I8 B~ N4
B/ em 12.00 23.00 17.54 2.96 -0.78 0.17
HiA%/mm 0.08 0.23 0.17 0.04 -0.72 0.24
SE I/ cm 7.00 12.49  9.69 1.40 -0.84 0.14

FMHREK/em 1400 52.00 26.40 14.79  3.89 0.56
FMRM/mm  0.15 0.40 0.27 0.10 -1.06 0.36
Wbt F/e  1.02 2,67  1.96 0.60 1.95 0.31
W EFHE/g 030 09 072 0.25 2.81 0.35
WTEE/g  1.10 2,62  1.92 0.56 1.08 0.29
WFF&E/g 0.50 1.10 0.74 0.22 2.92  0.30

R2 AFEERBCHESERHRSEITE
Tab.2 Statistics of indicators description of 4—year—old
Keteleeria davidiana var. calcarea (W. C. Cheng &
L. K. Fu) Silba

=)

YN W 55
o e T gy

R/ em 72.00 150.00 107.26 18.42 -0.31 0.17

Ef=L AN HfH

142/ mm 0.49 1.14 0.85 0.14 0.64 0.16
5/ cm 24.50  79.37 44.43 13.60  0.47 0.3l
FARK/em  41.00  55.00 47.60 5.90 -2.10 0.12
MM/ mm  0.85 .34 1.15 0.19 0.90 0.17
Mo FfifE /g 64.35 238.52 128.31 73.08 -0.10 0.57
i l-FHE/g 51.00 138.70 85.62 35.34  0.06 0.41
WF#EE/g  39.37  98.49 66.33 22.20 0.38 0.33
WFFH/g 1500 42.20 27.12 10.80 -0.98 0.40

AT RN, 2 AF A T 4% 8 bR AR S R R 43 )
SRR 12.00~23. 00 cm  HB42 0. 08 ~0. 23 mm & iF
7.00~12.49 em, £ 14. 00 ~ 52. 00 em , F A
0.15~0.40 cm M1 F#FE 1.02~2. 67 g M T8 0.30~
0.90 g M FHEH 1.10~2.62 g M1 F T 0.50~1. 10 g,
1M 4 AFAE B 25 48 05 A8 S R B2 40 ) i bk 7 72. 00 ~

150. 00 cm }B4% 0. 49 ~ 1. 14 mm e i 24.5~79.37 em,
FHK 41.00~55. 00 cm , FARAH 0. 85~1. 34 cm
T 64.35~238.52 g M T 51.00~138.70 g,
i T 39.37~98.49 ¢ ML T HE 15.00~42.20 ¢,
2 AR R I B RE 17. 54 em 4 AFEA RIS R
107. 26 em ;2 AFAEFP T F- 06 9. 69 em, 4 44 Ff
B R 44. 43 om; 2 FAEFPEE Y HLAE 0. 17
em, 4 FEAEFPEE AL 0. 85 em; 2 FE AR 1
FHAK 26. 40 em, 4 FFEFPEF ERK 47. 60 em;
2 AR R RO 0. 27 em, 4 AEAE R E S 3
FRAH 1. 15 em;2 AFRAFR G -3 1 6 ER 1. 96 ¢, 4 4F
AR ST 24 M | E 107, 26 g2 AR A A OE 2
FTE0.72 g, 4 FFA RN M T 85. 62 g;2
AEAE RN R BETE 1,92 g, 4 AR A R T
T 66.33 g2 FEAFNECF AT T 0. 74 g,4
AR R 27, 12 g, AR AR AR SR
R B 4. 50~22. 60 em, R EL 0~ 17, 2R K 6. 60 ~
26.00 cm, Z53EEH £ 0.20~2. 11 em, MRS R 500]
DA, FARA SR > 1 5 > ek iR > b | fef 5> 4
i FE > T =R T E S B S AR
3.2 tHXMESH

HRYEAH AT, BB 9 R AR B E G
ATEAT AT BT o bk v e e b A 0 2 R Wl
IEAHSE, AR AN AR S B 35 E A G, M
G EQ O e i R O s 1l N i ER SR E S
FHOCHEZE RFW 28R Z B AAAE &, AT LA AT 3
WO HTIE (R 3.3 4)
3.3 EROHH

T8 3 A3 4B AT IR R LR A S G G R
BRIE, XPRR A A PR el E AL AR
Mo b EEE M TR MR & N TE LR
AT R0 R BUH 3 SR (R 5~F£10)

1E 2 AFAEEBOMAZ F 5 o b, S ik 3
A FRS, FG 1.2.3 1 BRTHEE N 51.141%
79. 088% 96. 843% ; 7F 4 4F- A= ¥R A2 B4 43 M
o R 2 AN R, FERGE 1.2 B9 BRRTTERR
9 80. 562% 92. 169%
3.4 AEERERMEHERESRER

WP RAE LR, Dbk HiAR SeiRAE A
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Tab.3 Correlation analysis of 9 quality indicators of 2—year—old Kefeleeria davidiana var. calcarea
(W. C. Cheng & L. K. Fu) Silba

£zt N TEL M Htz FARK FALH by |- fif M b iy e T
Mg 1.00 0.31 0. 66 0.56 0.23 0.65 0. 67 0.72 0.63
L 0.31 1.00 0. 45 = -0.51 0.28 0.27 0.09 0.26 0.38
iz 0. 66 = 0. 45 s 1. 00 -0.56 0.63 -0.17 -0.32 -0.23 0.022
RS 0. 56 -0.51 -0.56 1. 00 -0.67 0. 06 0.30 0.16 -0.13
FAUH 0.23 0.28 0.63 -0. 67 1.00 0.53 0.27 0.48 0.73
Hb I fif 0. 65 0.27 -0.17 0. 060 0.53 1.00 0. 95 = 0. 99 s 0. 89 =
B e 0. 67 0.09 -0.32 0. 30 0.27 0.95 = 1.00 0.93 = 0.71
b i 0.72 0.26 -0.23 0.16 0.48 0. 99 = 0.93 = 1.00 0.91 =
T E 0.63 0.38 0. 02 -0.13 0.73 0. 89 = 0.71 0.91 = 1.00

EREEF=0.000; A REERLESE(TR),

R4 A FEEERMZ I HREEREXEST
Tab.4 Correlation analysis of 9 quality indicators of 4—year—old Kefeleeria davidiana var. calcarea
(W. C. Cheng & L. K. Fu) Silba

£zt i pon ] iz FAHRK FAUH b |- i My T Hb T i R T
MR 1.00 0.28 0. 58 = -0.65 0.74 0.94 = 0. 94 = 0.91 = 0. 81
SR 0.28 1.00 0. 14 -0.52 0.83 0.91 = 0. 90 = 0. 84 0.71
iz 0. 58 s 0. 14 1.00 -0.38 0.54 0.91 = 0. 94 = 0. 98 0.70
FRK -0.65 -0.52 -0.38 1. 00 -0.76 -0.62 -0.54 -0.39 -0.85
FAM 0.74 0.83 0.54 -0.76 1.00 0.78 0.74 0.61 0.65
Hb I fif 0. 94 = 0.91 = 0.91 = -0.62 0.78 1.00 0. 99 = 0. 96 0. 85
b T E 0.94 * 0. 90 = 0. 94 = -0.54 0.74 0. 99 s 1.00 0. 98 s 0. 80
Hb T fif 0.91 0. 84 0. 98 -0.39 0. 61 0. 96 = 0. 98 s 1.00 0.72
W& 0.81 0.71 0.70 -0.85 0.65 0.85 0. 80 0.72 1.00

RS LEAERBLERSRRABFAE

R6 2EABERHLERSREETERRE

Tab.5 Common factor variance of principal component Tab. 6 Total variance explanation of principal component
extraction of 2—year—old Kefeleeria davidiana var. calcarea

(W. C. Cheng & L. K. Fu) Silba

extraction of 2—year—old Kefeleeria davidiana var. calcarea
(W. C. Cheng & L. K. Fu) Silba

EfEL)

WA

P

EURGEERI:N PEEUEE far - 7 A
731 1. 000 0. 944 e
IR 1. 000 0.997 4% i i Ji%E =
it Bk T Mt oE\a T

42 (v
gz 1. 000 0.974 pea /% 9% /%
FARK 1. 000 0.984
o 1 000 0.998 1 4.603 51.141 51.141 4.603 51.141 51.141
iy | fif 1. 000 0.975 2 2.515 27.948 79.088 2.515 27.948 79.088
-+ E 1. 000 0. 894

3 1.598  17.754 96.843 1.598 17.754 96.843
Mo 1. 000 1. 000
WETE 1,000 0.950 4 0.284  3.157 100.000
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FR7 2EEERMEERTIRINB 2 EE
Tab.7 Component matrix of principal component extraction

of 2—year—old Keteleeria davidiana var. calcarea

R 2EEFERHEESRERLER
Tab. 11 Gradual clustering center results of 2—year—old

Keteleeria davidiana var. calcarea (W. C. Cheng &

(W. C. Cheng & L. K. Fu) Silba L. K. Fu) Silba cm
FE s> 1 2 3 E=L7 1 2
= 0.736 -0.410 0. 485 L= 14. 67 19.70
b 5] -0.130 0. 651 0. 746 itz 0.16 0.18
oAz 0. 235 0. 461 -0. 840 Tk IR 8. 69 10. 45

R8 AFEERMEZEIRNSRMAEFHE
Tab.8 Common factor variance of principal component
extraction of 4—year—old Kefeleeria davidiana var. calcarea

(W. C. Cheng & L. K. Fu) Silba

ety wIhh FRIR
7 e 1. 000 0.920
SE 1. 000 0.958
iz 1. 000 0. 804
FRK 1. 000 0. 965
FAAM 1. 000 0. 808
b I i 7 1. 000 0.997
b 1. 000 0.998
T i 1. 000 0. 999
T E 1. 000 0. 846

R9 AFEEERBEEIERSRNEFTERR
Tab.9 Total variance explanation of principal component
extraction of 4—year—old Keteleeria davidiana var. calcarea

(W. C. Cheng & L. K. Fu) Silba

PR R A
% Jr I
B B BAK P B mak P
/% /%
/% /%

1 7.251  80.562  80.562 7.251  80.562  80.562
1.045 11.607 92.169 1.045 11.607 92.169

0. 490 5.446 97.616

VS I S

0.215 2.384 100. 000

F10 4 EEESMZER DRI 5
Tab. 10 Component matrix of principal component
extraction of 4-year—old Kefeleeria davidiana var. calcarea
(W. C. Cheng & L. K. Fu) Silba

FRSr 1 2
B 0.957 0. 064
T 0. 895 0. 396
Az 0. 897 0.025

R 12 AFEEBRHEESREDLER
Tab. 12 Gradual clustering center results of 4—year—old

Keteleeria davidiana var. calcarea (W. C. Cheng &

L. K. Fu) Silba cm
iz 1 2
PR 96. 00 126.31
iz 0. 84 0.87
5L e 38.00 55.30

R13 2ELEERHAEHEIRER
Tab. 13 Seedling grading results of 2—year—old

Keteleeria davidiana var. calcarea (W. C. Cheng &

L. K. Fu) Silba cm
951 PR Hh et Wi
—% >20 =0. 1 >11
ft 14~20 =0.1 8~11
=% <14 =0.1 <8

R4 AFLEERBELHEIRER
Tab. 14 Seedling grading results of 4—year—old

Keteleeria davidiana var. calcarea (W. C. Cheng &

L. K. Fu) Silba cm
2051 B i TE
— >127 =0.8 >56
9 96~ 127 =0.8 38~56
=% <96 =0.8 <38

4 ERSiHL

LA IR L WG SR ORI
RAPRBIOER D | 6T MR M % b T
M2 R E ™ DB A B s
HeT L2 REREROAMBT > S50 L0 1 Rt
SY ORI T OTEFEA SRR T B B
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B2 J5 IR LG 3 AR G BT A T AR
J et A3 PR BRI AZ AR T LR IR A IR R 2 —
S S 3 35 0 A R AR BR 70 153 BRI AZ b i 3E 1798
BRI e AH 8T 3828 R AT, Dbk AR
TEMEAE R EEARbR , IFAE A SEbREs A, il T EAah
FEFI G 0Tt A3 ARt

W BRI AZ P HAS AR R 200 20 8 T =4 .2
AEAE — 2R >20 em SR> 11 em, #1428 =0. 10 cm;
4 AR — R > 127 em, T IE > 56 cm, #112 =0. 80
em, 2 4FEAR ZHRRTES 14~20 em, I 8 ~ 11 em, Hb
%£=0. 10 em;4 4FAE 0K S 96~ 127 cm, 7L IE 38 ~
56 cm, #1472 =0. 80 cm, 2 A =k E <14 cm, i
MH<8 cm, #1152 =0. 10 cm; 4 4 =F R H <96 cm,
T <38 em, #AE =0. 80 cm, IZFPH 3 bR ERF
{87 B (8 FH0E, o H 48 S 3 AMAZ AR B A
PEIEYIRI RS RN TE K, N I F AL &

BETH .
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Tab.7 Classification of Pressler shape index

2B 2B
B fp =? B fp =?
0. 66 0. 44 0.70 0. 47
0. 68 0.45 0.72 0.48
0.69 0. 46 0.74 0.49
SEW .
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Simulated Wild Planting of Astragalus membranaceus under
Two Economic Forests

YAN Yi, XU Beichang, LU Gang, JIN Zhiwei, WANG Suhua, LI Yunsong, YANG Weixiong
(Haikou Forest Farm, Kunming 650114, China)

Abstract; Using Astragalus membranaceus planted under two economic forests of walnut forest and olive
forest as test materials, this study investigated the differences in effective components contents of Astraga-
lus membranaceus planted under different varieties of economic forests, as well as the changes in soil fer-
tility before and after the compound planting. The results showed that the soil fertility increased after
planting of Astragalus membranaceus under the two economic forests, which would not affect the soil fertil-
ity and the economic forest; the effective components contents of Asiragalus membranaceus were different,
the quality planted under deciduous economic forests ( walnut forests) was better than that of evergreen
economic forests (olive forests) , and both met the quality requirements specified in Chinese Pharmaco-
poeia. The planting requirements for soil were not high, and suitable soil fertility could ensure higher

quality of Astragalus membranaceus, while the planting had higher requirements for organic matter and

75 H #3:2022-08- 16.
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potassium, but lower requirements for phosphorus. The model of compound planting of Astragalus mem-

branaceus under economic forests was feasible, and the quality planted under deciduous economic forests

was better than that of evergreen economic forests, to provide theoretical basis for the cultivation of As-

tragalus membranaceus under economic forests.

Key words: economic forest; Astragalus membranaceus ; simulated wild planting; effective components;

soil fertility

T JE HRMEY 5 i ¥ IS Astragalus membrana-
ceus (Fisch. ) Bge. var. mongholicus (Bge. ) Hsiao {
IS T S Astragalus membranaceus (Fisch. ) Bge. ")
TR, T T REN S P R VLAR M, R
ZHEE R YRR 2E S 2 LS
N SR G IS N = W S N N e N T B
FERURI K i A5 D82 B2 I s Ak,
TEDURCEL A+ = 07 ) i Ay R 5C T i i HA R
P R G OIS R G R TP AR R 22 R G55 25 )
FUic R . BT SR AT R s DR
BRI T RE 5RO I ORI R BRI A
R 2RO R 2 AR S R, B
SREBAEINTE AL G800 N T35 A 1 A% A% B 4
HRHE AL AS , Xof 7 5 R B2 7 LR AN R
PRIk, 9 8 B e R A A A AR JA B

AR 05 B A A b 2564 0] 5850 AR L LA B Ak
MKt O FAEE AR BER R RE S R 1 b B T
TR SCRESR AL v 24 b 8 AR K R 251, 72
B iR AR Z BT R Mol 2
B LA R T M2 TRl A5 DLt 8k i, OF
BRSOk 0 A R 56 B SRR ) B A Ao
FEOFFE G A WARIE , VR SR AT M IR 22 AR
77 5 A A S e T S R AR ) - 38 T B
B A RURST | FUROA [ bR B 52 il B P S 1 0
NE T3 2 U S o B AT RO 25 5, B AE
ZETEARTT D5 B AR Rk S HE BRI AR i

1 57 %

1.1 RIG R

G M B AE 2 4 B T AR Ll bk X
T2 TE AR 2013 AF AR 1Y SC Be A% Bk (Juglans
sigillata D. ) BR1THE 5 mx6 m, EIHI1E 4 cm, M5y
AP EE N 0. 15 T8 HU DMK X 8 SR 28 B MR 1964 45 Fif
FE MBI ( Olea europaea L. ) ,¥RATHE 5 mx6 m, -
Vil % 38 cm, MRATEBEA BE N 0.6, M3 A B A7 T
102°28' ~102°38" E,24°43' ~24°56’ N, ¥4k 1 900 ~

2 100 m, 4EHJE 14. 6°C | 4FE /K & 909. 7 mm, 1 3%
eSS EAR
1.2 KIE A

BT 2016 4F 12 AW A =B B A
v, 2017 45 3 H R FIRHAE S0°C iR/K thIf4i
B, 2K R AR 2 40°C DL R4 0 24 b, #5 1
M 22 R JCK, P HERD S, TSk 4y 28 (&
1.5 m) FORZARAR T MR B TIE 30 em 2545, 75
JE 1 em WK RS, BASPRELT 8% 600 m*, #2 1]
YR T R4k 3 AN /NX, BN /NX 200 m?, 20 d
JEMHERKEL S om, HAREE 10 em JEA7E 55
AR I AR HEA TR A B, A 34 7 B AR
REEK,
1.3 REH*E

F 2018 4 1 H , 2R HIXT 1 4k BEALEURE 5%, B4
AN AZHCELEE 30 A 10 = FH AR KT SO T4
MRHATA BRI E o R P53, T8 EERMAR AT,
I3 MIAEARZAARFTI AR T L Br R 2 HE Y5, B
0~20 cm B G T3 1 ~2 ke, BERAAHIG , R EHR L
SEFR 0~20 em ARBR 13, A BAHESE 3 K, A E
SEIR TR ST
1.4 EWE

- HERE a0 A A LT AR K i
R AR MRS A, R PLE
B R A TR A A PR I s R/ & R R
fltE I CQE I 2 5 A 2R B i SR AR ) Sl
Al T R H A SE AL B il — 5 R LG R 1 5
B B B R B TR LB 1R 4 — EH B BT EL (e o
AN R A AN Tl — R DG R R D R
SRS R NH, Ac 28— KGRI E |

AR S EE . mE LT RIRK
AR HBGE TR s R R R S ES R T T
(A DN R 5 ¥ B R O R 8 A — T DL 3ol
FERETE SR B OB 3 T D B R A S i
TS B IR A S
1.5 BiESH

K H Excel 2007 84 K SPSS 18. 0 % i 56 55
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PEATGEE 1 B 22 5k oA 14.0
a O &k
2 HREHH U 0 i
10.0
2.1 AEWE T Hith +I2E ST b
L R R LR R R g £ R 2
b, R A i S RE A SR AR AR K I 3R 70 BE ) 4 6.0f b
fdEhR " e A A BRI R PR - AT ol a
T, BAREE R 1, ' 2
2.0+
£1 SAMEEETEHHHEE AT 0 1 1 L 2b e
Tab.1 Changes of soil fertility in forest land before and BEE ABT RBEW EE e R
. HEAH
after Astragalus membranaceus planting
ARG B

bbb/ (g - kg™) A (g - kg™)
WO m R Mk RME RME K

i} = iis i} & H
HHLE 5.342 47.441 42.099

25.696 17.858 -7.838

2R 0.291 0.420 0.129 0.239 0.292 0.053

KA 0.036  0.053 0.017  0.030 0.096 0.066

2 0.836 3.651 2.815  1.447 1.670 0.223

L0 5.890 11.770 5.880 16.010 22.160 6.150
£l 0.525 0.256 -0.269 1.019 1.576 0.557
A 0.150 0.318 0.168 0.443 0.604 0.161

M1 AT BRAESN, AR R -3
¥ TSR T S5 0y, o A HL & 2 R A%
MR B 4.8 5, FIRIARAL T 18 4 UK A 2 7 2
WEAL, BAMER KR, B8R Bk E 2K
B FLR AR A ML R AR S R R AR
THAORS AR S A5l 7 3 Rt K, AR R 2
e 5% FE e — A 42 i 1 AR T, LW B R OR
K, TTAEMOAR T 280 AR T A AL & 34
BAR R 34, T I o 6 o o = S8 WL BRI 5 o A
1, PIRPAR L TCER I AME A A R
2.2 AEAMBETHELEMREREIRSTH
2.2.1 AARBETERESESETL

ANFMRELT 52 A R B D 2 R B
il S B E S R LA 1,

M1 AT LU AR T FioRs 17 3 1 8 220
TR 11, 54% , S8 T AORE AR oA 1Y) B RS L 2
THL(8.24%) 1Y 1.4 5, 5 50 AT o PR bR R
TR RS R 2 A K (P<0.05)
W PCTEAZ AR T AL 22 0 B s v TV Ak

DB FEATAE P<0.05 KTk EFRE,

EH1 AE#HEGFESSHERRAUMS I
Fig.1 Comparison of effective components of Astragalus
membranaceus simulated wild planting under

different forests

222 AEARBETEREZEHSETL

M T AT LUE H AR T o 0 38 B R
TR 3. 76% M AR AR A9 R R R
N 2. 84% WM AR T FhAE B FE B R AT A T I
BT B (9 88 B ST B i, 7 25400 i,
ARELR FPAE B R BT A R, 25 OR IR B E K
(P>0.05) .
2.2.3 AEMBETEELAENSETK

ML T AT LA Y AR T oA 1 25 16 R 25
TR 7. 33% SO AR T R R 14 BB R B B
H(4.77%) 0 1.5 %, 0P R, PR
oL 1 1 A B 5 2 S dk B B KR (P<0.05) B
FELEAZARARTR b AL B 15 e o2 T ORE A
2.2.4 AEAMKBEERESETL

30 3 1 AR A € % A3 B i AN R AR R 2
PR E MR (B 1~E 3),

Hi /&1 2 FHIEL 3 mI0, B s T 4R TR) R 10. 162
10. 156 min, SCHAZBOAR | MRS AR b 1) 2 6 R
HAE M 0. 08% F1 0. 06% , HAH 14 3k 2 4k
N BILFTE 254 (2015) ) B 19 35 EEH & i A5
KT 0. 04% 3R . B/ 1 72500 B, Bk R
PR 9 8 1 BT S VAR T A B R P 2 5
E(P<0.05) , 8 EAEAZAAR T PR B A =00 T
AR
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DAD1 C, Sig=210,16 Ref=360,100 (J:\LCDATA\DATA\E % \BATCH 2018-06-17 10-07-28\JIQING0000007.D)
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B2 ZHmrTHERERTSHRERESN

Fig. 2 High performance liquid chromatogram of astragaloside IV of Astragalus membranaceus

planted under walnut forest

DAD1 C, Sig=210,16 Ref=360,100 (J\LCDATA\DATA\E =X \BATCH 2018-06-17 10-07-28\JIQING0000008.D)

433

10.156

400

2,751

350

300

2890

250

200

W% % FE /mAU
2.093

150 |

100

50

=1
=14

25.217
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B3 HEEATHEERFESXRERIEST

Fig. 3 High performance liquid chromatogram of astragaloside IV of Astragalus membranaceus

planted under olive forest

225 AEAMETERESEREMGEBEES =
T
T 3 R R A €03 TR R AN [ AR AL A R
B R WA SR (E 1L, 4,E5)
HI 1l 4 FIEL S AT o pE T 8 S5 4 28
I E] S 5. 177 5. 184 min, A AZBEAR | IS
AR IR 114 B 6 T 25 S TR 4 W A 0 R

0. 064% F1 0. 062% , HAE YA H rhAe N RILFIE 2
H1(2015) ) ME B B R I AR T T A
T 0. 2% MK, B 1 J5 25081 iR, kAR
IR Y B T A S T 4 A T S T A AR
P HE B S T AR T 25 5N B3 (P>0.05)
PR T MEREEESHWEEETERA
LT
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W% % FE /mAU

DAD!1 B, Sig=260,16 Ref=360,100 (J:LCDATA\DATA\EX\BATCH 2018-01-14 14-26-18\LM0000008.D)
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Fig. 4 High performance liquid chromatogram of mullein isoflavone glucoside of Astragalus membranaceus

planted under walnut forest

DAD1 B, Sig=260,16 Ref=360,100 (J:\LCDATA\DATA\E=\BATCH 2018-01-14 14-26-18\LM0000009.D)
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Fig. 5 High performance liquid chromatogram of mullein isoflavone glucoside of Astragalus membranaceus

planted under olive forest
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B RAE(ARRLN B ) hplfrh “ fhgi 2 K7, 2
RO N RIS BN K S A R A
TR 258 5 e T ) 20 B A JF o o 2 1) 79 48 B P B
A3UE0 AT AN [ ST 28 AR B BT RO
O3 OB T BB AT R B EE Y R
SRR RV R | R S T A A M T
I AR R AR B, Horh R R 2 R
] | PR o 2 5 5 B RIOMK T R B B R
A 0. 08% 1 0. 06% , #4135 2  Hh 48 R LA
] 24 L) B 2 1 B B A 3 i N IR T 0. 04% 1 22
SR BRI AR T & 5300 0. 064% Fl
0. 062% , [RIAE 5 F1] A A B A 24 ) B R
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Plant—-row Spacing of Lycium ruthenicum Cultivation

WU Xiuhua'**, YANG Rong'**, YANG Hongwei'**, ZHANG Jiayi'?*,
ZHANG Ying'?, JIANG Yongzhi*
(1. Tnner Mongolia Academy of Forestry Sciences, Hohhot 010010, China;
2. Key Laboratory of Conservation and Cultivation of Desert Biological Resources, Hohhot 010010, China;
3. Inner Monglia Engineering Technology Research Center of Lycium ruthenicum, Hohhot 010010, China;
4. General Office of the People’s Government of Dengkou County, Bayannur, Inner Mongolia 015200, China)

Abstract; To determine the plant—row spacing of Lycium ruthenicum , the seedlings were used for field
planting, with three different plant spacing of 1, 1.2, 1.5 m, and three plant-row spacing of 1.5 mx2 m,
1.5 mx3 m and 2 mX2. 5 m, the effects of different plant—row spacing on the growth and phenotypic traits
of Lycium ruthenicum were compared by measuring plant height, crown width, number of branches, num-
ber of lateral branches, length of lateral branches, tree tapering, fruit setting rate, fruit parameters and

yield. The results showed that the proper plant spacing and row spacing for artificial cultivation of Lycium
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ruthenicum were 1. 5 m and 2—3 m respectively, and the plant—row spacing could be adjusted appropriate-

ly as required while in similar occupy area for individual plant; under the planting space of 1.5 mx3 m,

the fruit variation of Lycium ruthenicum was small, fruit phenotypic characteristics such as longitudinal di-

ameter, transverse diameter and fruit shape index were stable relatively. The results aim to provide tech-

nical references for artificial cultivation management.

Key words: Lycium ruthenicum; planting space; phenotypic traits; variation analysis

M MIAC ( Lycium ruthenicum Murray ) | A i Bk
FIAL R 245 22 ORIHEA , E B0 A TR g
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Fig. 1 Frequency distribution of branch number of

Lycium ruthenicum
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Tab.2 Growth and yield parameters of Lycium ruthenicum in different plant-row spacing

R i A% (3N | A L B PR
MRATEE /(b - 6677 HBTEIFR N ’ - /(kg- 667" /(kg- 667"
~ 2 /A /cm /% /% - I
-m™) /m cm ) cm )
1.5mx2m 222 3.0 14.3£6.06a  23.78+2.30b  0.507+0.08c  95.53+0.15a  36.55:9.94a  7.23x1.99a
1.5mx3m 148 4.5 14.3+3.48a  27.1123.01b  0.637£0.08bc  89.97+2. 11a  13.63x1.18a  2.70+0.23a
2mx2.5m 133 5.0 15.3+4.81a  43.89+2.31a  0.770+0.06ab  89.83+1.59a  14.92+0.66a  2.87=0.20a
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Tab.3 Fruits parameters of Lycium ruthenicum in

different plant—-row spacing

R R P [ER A [EE A
BRATER R Pz o fif i TRE
B
/mm /mm /g /g
I[.5mx2m 10.43% 7.70x 0.75+ 48.85+ 9.07x
0.25b 0.12b 0.0la 0.92a 0. 54a
[.5mx3m 12.02+ 8. 79+ 0. 74+ 50.37+ 8. 89+
0.23a 0.12a 0.0la 3.78a 1.12a
2mXx2.5m 11.48+ 8.03+ 0.71+ 52.46+ 9. 04+
0.28a 0.18b 0.0la 1.39a 0.31a

F4 AEBEKRTEERHALRBETR
Tab.4 Fruits variability of Lycium ruthenicum in

different plant—-row spacing

AR5 R E %
FRATHE
o Rz AR R
1.5mx2 m 17.00 10. 69 11. 68
1.5mx3m 13.34 10. 03 11.62
2mx2.5m 17.03 16.13 14.93
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(Yunnan Institute of Forest Inventory and Planning, Kunming 650051, China)

Abstract; The Lashihai Internationally Important Wetland is one of the important wintering habitats for
migratory birds in China. The local government and management departments have done a lot of work and
achieved good results aiming at the overall environmental remediation problems. However, there are still
problems such as the urgent need for restoration of degraded swamp wetlands and retired fish ponds, and
the urgent treatment of river sections entering the lake. Therefore, this paper proposed ecological restora-
tion schemes for degraded swamp wetlands, returning ponds to wetlands, river sections entering the lake
fragmented lakeside belts and prevention and control of alien species. Through wetland ecological restora-
tion, the overall ecological environment of wetlands has been improved, migratory bird habitats and food
sources have been restored, wetland vegetation and biodiversity have increased significantly, wetland

landscapes have been optimized, and wetland ecological service functions have been improved.
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Wetland Protection and Restoration in Gucheng District of Lijiang City

FAN Jishan, GAO Lin
(Ecology Branch, Yunnan Institute of Forest Inventory and Planning, Kunming 650031, China)

Abstract; The wetlands in Gucheng District of Lijiang City play an important ecological function in biodi-
versity conservation, regional climate regulation and flood regulation. Currently, there are problems such
as shrinking and fragmentation of resource areas, severe wetland pollution, excessive utilization of biolog-
ical resources, unreasonable utilization of water resources, and insufficient investment in wetland manage-
ment. Therefore, this paper proposed to strengthen the construction of wetland protection and utilization
system, co—construction and co—management system, and education system, carry out wetland species
protection and habitat restoration, water source protection, lakeside protection, watershed mountain and
vegetation protection, wetland base restoration, pollution control and ecological restoration, and increase
the investigation and monitoring capabilities and scientific research level, to enhance the wetland protec-
tion and restoration strategies in Gucheng District of Lijiang City.
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Remediation and Prevention Strategies for Water Source Pollution of
Forest Land in Nature Reserves

MA Lizi, YU Haiyang, TIAN Guoxing
(College of Landscape Architecture and Art, Henan Agricultural University, Zhengzhou 450000, China)

Abstract; Water source pollution of forest land is related to the survival and development of organisms in
the whole nature reserve. In order to protect water quality, it is important to study water source pollution
remediation and prevention strategies. Taking a water source in a natural reserve as an example, the raw
water required for the test was collected, and four water quality analysis items and corresponding detection
methods were determined based on the selection of test reagents and equipment. For the raw water, the wa-
ter source was first repaired by chitosan microspheres + active infiltration reaction wall, and in—situ bacte-
rial injection technology, and then the pollution prevention was realized by artificial wetlands and artificial
oxygen enrichment. The results showed that after the implementation of the remediation strategy, the per-
formance of various water quality indicators became better, the number of plankton and chlorophyll a con-

tent in the forest water source gradually increased, the comprehensive pollution index of heavy metals and
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permanganate index gradually decreased, and the remediation strategy had played a due purification

effect; after the implementation of the prevention and control strategy, the performance of the four water

quality indicators continued to improve in the first 1-3 days, then decreased slightly and finally main-

tained at a relatively stable level, indicating that the prevention and control strategy basically maintained

the implementation effect of the remediation strategy and played a due role in prevention and control.

Key words: nature reserves; water source pollution of forest land; water quality analysis; pollution re-

mediation ; pollution prevention and control
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Species Diversity and Fauna Analysis of Butterfly in Meixian Yinna
Mountain Provincial Nature Reserve of Guangdong Province

LI Baoquan', LI Liuhong', ZHOU Lulu', PENG Qiuyan®, HE Huiting’,
HAN Wanshi*, CHEN Tianpeng’
(1. Administration of Meixian Yinna Mountain Provincial Nature Reserve, Meixian, Guangdong 514000, China;

2. Guangzhou Caomufan Ecological Research Co. , Ltd. , Guangzhou 510520, China)

Abstract; The butterfly resources and species diversity in Meixian Yinna Mountain Provincial Nature Re-
serve of Guangdong Province was studied by the line—transect method from July to December 2021. The
results showed that 110 species of butterflies belonging to 75 genera and 10 families were investigated in
the reserve; the fauna distribution type was mainly dominated by the Oriental, supplemented by the Pa-
laearctic and Oriental ; the number of genera, species, individuals, dominance index, richness index and
diversity index of butterfly community at each altitude gradient showed a single peak trend of increasing

first and then decreasing with the increase of altitude, reaching the maximum at 401-600 m, and the
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evenness index was higher at high altitude than at low altitude ; the similarity coefficient was higher in the

adjacent elevation gradient, and there were obvious differences between high altitude species and low alti-

tude species. The results of this survey provided basic data and theoretical basis for predicting climate

change, protecting butterfly resources and evaluating ecological environment in Yinna Mountain Provincial

Nature Reserve.

Key words: butterfly; community composition; species diversity; fauna distribution; Yinna Mountain

Provincial Nature Reserve; Guangdong
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Tab.1 Checklist of butterfly in Meixian Yinna

Mountain Provincial Nature Reserve

AN
g MAK
# & fif B0
KR JXUE S BRI Papilio 39
Papilionidae  Papilio paris Linnaeus
AR Papilio bianor 36
Cramer
T BERIE Papilio helenus 36
Linnaeus
Es RIS Papilio polytes 74
Linnaeus
X Papilio memnon 3
Linnaeus
JHE R S FHERUE Lamproptera curius 12
Lamproptera (Fabricius)
H R R TEBER RE Graphium 2
Graphium chironides ( Honrath)
TR Graphium 38
sarpedon ( Linnaeus)
AR 2L R Graphium 2
doson (C. & R. Felder)
oA 7 K Graphium 1
cloanthus ( Westwood )
e KU Graphium 1
agamemnon ( Linnaeus)
2 XU T LIRS Pathysa antiphates 1
Pathysa ( Cramer)
H At pivyL 3 TR E R Eurema 1
Pieridae Eurema brigitta (Stoll)
BEERYE Euwrema blanda 7
(Boisduval )
eI BN Eurema 177
hecabe ( Linnaeus)
RATERE Eurema 1
laeta ( Boisduval )
IR FUAEENE Catopsilia 41
Catopsilia pyranthe ( Linnaeus)
TS TIUR ) S TR Hebomoia 1
Hebomoia glaucippe ( Linnaeus)
R U I FE R Ivias pyrene 23
Ixias ( Linnaeus)
2F K R LR85 Leptosia nina 1
Leptosia ( Fabricius)
CIEkRE I Talbotia naga- 1
Talbotia num ( Moore )
i IRITIENE Pieris canidia 4
Pieris ( Sparrman )
SEHME Pieris rapae 11
( Linnaeus)
[72] 43 05 I SRIKFE A Cepora 9
Cepora nerissa ( Fabricius)
BEA IR WE AT Delias 119
Delias pasithoe ( Linnaeus )
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%R 1 k1
g (NS g (NS
# J& i /0 # J& i /0
IR BERY I Delias acalis 32 R H 20 8% Wk WE Symbrenthia 4
(Godart) Symbrenthia  lilaeca Hewitson
BESER} B R JEBEME Danaus genutia 24 A B R B Symbrenthia 1
Danaidae Danaus ( Cramer) brabira Moore
B = T B Tirumala sep- 16 T ke 0 P Ariadne ariadne 19
Tirumala tentrionis ( Butler) Ariadne (Linnaeus)
R )R A BT Parantica aglea 13 EH%E A RYHR Euthalia aconthea 4
Parantica (Stoll) Euthalia (Cramer)
BB S BERE Euploea mi- 68 S ERARYER Cynitia whiveheadi 7
Euploea damus ( Linnaeus ) Cynitia (Crowley)
IR R LI LU Aemona amathusia 8 é}%ﬂ%%}ﬁ ﬁf%?ﬁﬂ)\ % Limenitis 10
Amathusiidae ~ Aemona ( Hewitson ) Limenitis sulpitia ( Cramer)
IR I I BEHRE Melanivis 3 LRI PSR Aihyma ranga. 6
Satyridae Melanitis phedima ( Cramer) Athyma Moore
BEHR I I P BRI Lethe confusa 16 PRIBAFWRIE Athyma asura 1
Lethe Aurivillius Moore
FEAH R YE Lethe verma 2 LK S Athyma 1
(Kollar) selenophora (Kollar)
it e B AR 8 5 AHEGH B Athyma nefie 2
Lethe chandica Moore ( Cramer)
BELUEE R Lethe syreis 3 %H%E LPH:H%% Neptis hylas 64
( Hewitson ) Neptis ( Linnaeus )
R Neptis clini
K GUBHIRI Lethe europa 1 l\j’? IR Neptis clinia 4
( Fabricius) oore
PSSR Lethe rohria 1 HBIA IR Neptis yerburii 6
e Butler
Fabricius
SFHEVHHR UK Neope muir- YRR Neptis nata Moore 1
PIIRER)E headii ( C. & R. 2 . .
Neope Felder) BRI IAIRAE Neptis ananta 1
JA IR 35 /INEHREE Mycalesis mineus 9 Moore
Mycalesis ( Linnaeus) PRI Neptis miah Moore 15
VT HR S Mycalesis 5 R e A A IF WA Pantoporia 2
panthaka Fruhstorfer Pantoporia hordonia ( Stoll)
T R 45 BEBET IR 3% Mandarinia 6 P, ol i FLIEME Dichorragia 1
Mandarinia regalis ( Leech) Dichorragia nesimachus ( Doyere )
AR AR Ypthima balda 31 22 it 22U Cyrestis thyodamas 5
Ypthima ( Fabricius) Cyrestis Boisduval
LY HR R 8 Ypthima 4 A et I H R IRIE Timelaea 8
imitans Elwes & Edwards Timelaea albescens ( Oberthiir)
BRRL BSRME SCREE Cupha > RSBUE K FRRREE Polyura |
Nymphalidae  Cupha erymanthis ( Drury) Polyura eudamippus ( Doubleday)
IR WM Argyreus 2 Fe o P A Charaxes 1
Argyreus hyperbius ( Linnaeus ) Charaxes bernardus ( Fabricius)
ity - gt B Kallima inachus 1 PRl E23 1 35 MR Acraea issoria 16
Kallima (Doyere) Acraeidae Acraea (Hiibner)
BRI LI BEWE IS Hypolimnas 1 IR AR ) MO B S g H W W Abisara 2
Hypolimnas bolina ( Linnaeus ) Riodinidae Abisara echerius ( Stoll)
i B ol o ISt Kaniska canace 8 A W Abisara burnii 1
Kaniska ( Linnaeus) (de Nicéville)
AN KLU Vanessa indica 4 KRB IWEE Abisara neop- 9
Vanessa (Herbst) hron ( Hewitson)
R i 05 g SRS Junonia 1 P e S FAMLIE Stiboges nymphidia 6
Junonia atlites ( Linnaeus ) Stiboges Butler
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k7 L PRI Zemeros flegyas 52 WA SR R LT E T Potanthus 2
Zemeros ( Cramer) Potanthus confucius (C. & R. Felder)
IREERE Loy/R 35 WFJK W% Taraka hamada 3 b PLAE T Parnara 2
Lycaenidae Taraka Druce Parnara gutiata (Bremer & Grey)
YR RIIKIR Curetis acuta 14 Al 55 it e HNFEME Borbo cinnara 2
Curetis Moore Borbo ( Wallace)
o IR I i RS Arhopala 1 B S0 PEBFEE Caltoris bromus 1
Arhopala rama ( Kollar) Caltoris (Leech)
o IR s Arhopala sp. 1 T FEWE Caltoris cahira |
FREZR KT SRR KM Spindasis 2 ( Moore)
Spindasis syama ( Horsfield)
3K I SR Remelana jangala 1
Renlana - (Honfick) MBS Iy T BRI R (29 i) B
BRI )R BRI Ancema ctesi 4 - N . "
Ancema (He(wilso:;ema e g ’ '_I? ,'3735&5/‘] 26.36% ’ ’ﬂ‘:{kj‘jjf(%$4( 17 *‘:P ) N *ﬁ%
B IR B I WK Nacaduba 3 *’:I'( 14 ﬁ) \%%fj}( 14 ﬁF) \HE@*&%‘SI'( 13 *EF) \m%ﬂ
o e N () RN (S ) SRR (4 F) RO
PRI K%k Jamides bochus " W §
Jamides (Stoll) i) FFRSERL (1 A s WASEECE 7 & Ry R4
EMEIKIE Jamides alecto 20 ﬁgﬁi(428 /I:l ) E‘%Z , IE E'\ﬁﬂ’ﬂ 32.67% s ,ﬂ\:‘{jﬂ\ﬂf’m
(Felder)
BERL (245 H) BEBERL (183 H) BEMER H
s e ARRH4S B BERH(1S3 ) JEEERH(121 R
Catochrysops Fabricius 7’}—(‘.@%‘*4( 110 /E{ ) N Eﬁ%ﬁl’ ( 88 R ) N mﬂ%ﬁi’ ( 70 /El ) N
TE BRI, FEIRYE Lampides boeticus 3 FEUERL(41 1) BiER (16 B RN (8 B, A
Lampides Linnaeus -
FUR I BAUIRISE Pithecops corvus 4 M:JL‘%% 2
Pithecops Fruhstorfer
WRRR  EEERH Udea ol ®2 IEPBLERE KR REEMBSE
Udara caerulea ( Moore)
Tab. 2 titati h isti f fly i
R HLIBE Acytolepis puspa . a Quantitative characteristics of butterfly in
Acytolepis (Horsfield) Yinna Mountain Provincial Nature Reserve
FRIBR BRI Euchrysops ongjus 1 ‘ B RPN SR
Euchrysops (Fabricius) B A % J/Fl s B/H /%
RS JE 4 IR W Zizeeria maha 27 o
Tizeeria ( Kollar) TR Papilionidae 4 5.33 12 10.91 245 18.70
SRR 5 =HFREE Hasora badra 1 HYMERL Pieridae 9 12,00 14 12.73 428 32.67
Hesperiidae  Hasora (Moore) FEMER} Danaidae 4 533 4 364 121 9.24
AR Hasora vitta 1 IR Amathusiidee 1 133 1 0.91 8 0.6l
(Butler)
ST, SEFE Choaspes benjamini 3 HREA} Satyridae 6 800 13 11.82 88 6.72
Choaspes (Guérin-Méneville) IR} Nymphalidae 20 26.67 29 26.36 183 13.97
IR 174k Abraximorpha 2 B} Acracidse 1 133 1 091 16 1.22
Abraximorpha davidii ( Mabille)
[ 1o R T Colaenorrhi- | ILEEF} Riodinidae 3400 5 45 70 534
Celaenorrhinus  nus leucocera ( Kollar) TR R Lycaenidae 15 20.00 17 15.45 110 8. 40
LB 9 W AR T Tagiades 3 Fr IRl Hesperiidae 12 16. 00 14  12.73 41 3.13
Tagiades litigiosa Moschler
. . &t 75 100.00 110 100.00 1310 100.00
YA TR T WA Satarupa 1
Satarupa nymphalis ( Speyer)
i 3 5 i T JEHFFIE Astictopterus 19 . W e e
Astictopterus jama C. & R. Felder }J\%% 2 ﬂ%ﬂ ) ﬂi%m% D ﬁﬂﬁ*ﬁ% \*ﬁ%ﬁf*ﬁ
57 15 Sl 5748 Notocrypta 2 %%ﬂﬁ,ﬁ%ﬁf%ﬁﬁﬁﬁgmﬁt@ﬁ,ﬁmﬁﬁ 21
Notocrypta curvifascia (C. & R. Felder)
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BRAR LU A SR PR3P X AEAS [R) I 4 b JEE
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Tab.3 Diversity indexes of butterfly community at
different altitude gradients in Yinna Mountain
Provincial Nature Reserve
B F MR RRE FEE SR B
B K Hud fEB fRE0 fEE0 B
/A /F /R (d) (D)  (H") (E)

/m

200~400 37 61 542 6.30 9.53 3.13 0.76
401 ~600 66 97 614 7.97 14.33 3.78 0.83
601 ~800 31 43 91 7.00 8.87 3.33 0.90
801 ~1000 17 19 42 5.25 4.82 2.56 0.87
1001~1298 11 13 21 3.50 3.94 2.31 0.90

MFR 3 WA WA IX B 4K 401 ~ 600 m 852
T IR E PPN A AR B R e m , FLIR R 200 ~ 400 m
601 ~800 m 801 ~1 000 m, AKX~ 1 001 ~1 298 m,

XA () T A A, 5 SIS T 5 1 2 RE PR SR R HE AT
GHT R IR, F 6 B RO = R iR 401 ~ 600 m, L
N 200~400 m 601 ~800 m 801 ~ 1 000 m, F Ak Ny
1001 ~1 298 m; P34 BE 5 B 2 A PR H8 8507 T AL
AT, Fa R MIHEHR 401 ~600 m, HK K 601~800 m
200~400 m 801 ~1 000 m, f {4 1 001~ 1298 m;3%
A1 G KR = AR 601 ~800 m A1 1001 ~1298 m,
YK 801 ~1 000 m 401 ~600 m , F Ak 200 ~400 m,,

IR L AR LRAP DX AN [] 44 5 T D AR DL P 2R
BHOLANER 4 s,

R4 I ERBLEREARPRAREK
166 BE MR 2 B % AR (U 1k 4B P
Tab.4 Similarity matrix of butterfly at different altitude

gradients in Yinna Mountain Provincial Nature Reserve

— 200~ 401~ 601~ 801 ~ 1001 ~
SRR 400 m 600 m 800m  1000m 1298 m
200~400 m 1 49 32 13 9
401 ~600 m 0. 4495 1 37 17 12
601 ~800 m 0.4444  0.3592 1 14 9
801~1000 m 0.1940 0.1717  0.2917 1 10
1001 ~1298 m  0.1385 0.1224 0.1915 0.4545 1

MZ 4 A iR 200 ~400 m 5 401 ~ 600 m .

601 ~800 m [A] 45 2 ¥ v 15 v S5 A AHALL, 601 ~ 800 m
55801~ 1 000 m [i] 85 S A 7% 3k v 55 AN AH AL, 801 ~
1000 m 5 1 001 ~ 1 298 m [H] WSS FE 74 1K Hh 45 N
1oL, LAt AR A 32 (R SRSV 25 R A AN AR AR
3.3 HIBEX RS

BAFARLL SR X B IX RN 5 PR,

R5 IHEBEBLEREARPRIELEX REARH
Tab.5 Faunas of butterfly in Yinna Mountain

Provincial Nature Reserve

GaiiEL] YRR/ R S/ %
1. REER 78 70. 91
2. LS+ REER 20 18. 18
3. ZRTES WS 5 4.55
4. FRVESE+ BPNIE + WA 1 0.91
5. ardE S+ AREESA + IR A 2 1.82
6. WAL+ RS+ FEHL A 1 0.91
7. WAL RS B A+ AR 1 0.91
8. AL+ AR A AR U R R A 1 0.91
9. WAL F+ AR+ YN S + AR A 1 0.91

AL+ B

B 110 100. 00

BHAIR L SRR X M2 B X 2R AT 9 oA
BLH A 70.91% 5340 TARER, B T EF 40 A,
HIWR 18, 18% 345 TARVES + AL 4. 55% 04 T
ZRVEIX + N X, HoAth AR B3 8 6. 36%

4 e 54

AU A FE S 10 B 75 )8 110 B, 249 5
AR AR MRS B 209% , % B AR T T 90 AR AR
X (54 Fp) ARZEFEAL L H AR PRI X (50 Ffr) Finiep
PR A L AR B A S A I (46 F) TR 1L B AR fR P
XS B s B 2 R bE T BRAR I
H AR XM T X R R T U ARER N TS
(R0 A 78 [l B e — 2 F2 B b R B 37y Jb A
YA FE 0 4 53 A0 FRAE , 5 07 Ak 1 RS A ) &

BAFIRB L R4 X A8 AN TR VAo %;‘éﬁ»@r}%
BB RS R TR R R RO 2
PR O I RIS RIS KA
Rk i) BRI FA A H47E 401 ~ 600 m 35 B i KAE, 15 &
Yy =E R RS A AE R T s Pielou H4) R B
FIN BRI TARGIR , BN B R T
SRR PRI SE G 55, AE M 2R £ . i
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RS, % REERPBLUERERFPRELSHEERER RO -+ 57 -

P 401 ~600 m AZLAFBE AT A IV BT B S Ak, L
BRI ERS, EEHEWE S, N T %R
S, RIS AR A R KRR T R A (R
200~400 m F T4 1 W7 BT 5 2 il i AR ] B 32 )
BREE NGB T, W8 4335 F M) 0 A% 406 A
EREENER e — B L m TR 2
FEE R 5 RO SR A A A T A
KRV O K 3 RV R S TR Y A
B

IR LI 1 SR CRAF DX AH LIS T 4500 A B SIS 7 A
IR, L v R 28 5 I Vi 4k F 288 1) A7 7 B
DX ), = R 2 o Vg 4 L X5 T e X [ A 5
FETER B 22 59 , REBUMBE 4 R B & — M pk
255 FEURISRE VR T30 25 51k AR SRV AR B AR
BRROA AL, H BUAR R MR

ZE BRI, N T A M PEAS B AR LR X ) A
VI REPERE D0, 0L 15 ) P 465, A S SR 4 R A
Y EEREHT A MY TS R
[ T W R 28 5 R 25 55 A ) P ) AR AL
R B 5 W R R e A R 5 AL U 5T T SRR 2L
B, WA Sy 32 R PR I R Y RS T L
H 45306 3, ASss A AR AW 2 FE R B

i, AMEMAL LR REPREELTEE
W T AR B M R 3 ER B A BOR TR 8] AR AR |
WHRESRELAL THE, TEAHZEELN DM
RITHNZT At DHHBEAFEE2 S
P AT TRAA L WA AR EL T T @
T HARIE T, A LB,
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Planning and Design of Yinhonghe Provincial Wetland Park in Xiping County

GAO Jiankang, FENG Wanting, HU Zongshang, LIU Baoguo
(College of Landscape Architecture and Art, Henan Agricultural University, Zhengzhou 450002, China)

Abstract; Taking Yinhonghe Provincial Wetland Park in Xiping County as an example, according to the
status, geographical location and local cultural and historical conditions of the wetland, and following the
guiding ideology and basic principles of wetland park planning, the wetland park was divided into wetland
conservation area, reasonable utilization area, propaganda and exhibition area, and management service ar-
ea, forming a planning layout of “one line, two banks and four areas”. And engineering measures such as
wetland ecological protection, popular science education, scientific research monitoring were implemented
to build a provincial wetland park that focused on protecting the ecological environment and integrated wet-
land protection, scientific research and education, regional cultural inheritance and leisure tourism.

Key words: Yinhonghe Provincial Wetland Park ; resource protection; ecological protection; plant land-

scape; planning and design

WMLV R AR A S RO E A Sy 7000 IHA AR ATRRAPE I, B < Bk 2
w Rt KA HERF AR 2R BRI TS Ak B AT A AR R SRR R

75 B #5:2022-07-25.

ESTE WA BT REFEDFITI H (212400410023 5 T E 4 A A SCHESRHEDFSE — BT H (2021-ZZTH-159) 5 K- T Ji3 sl 30 Ak 33t
PR AR R SR T

FE—1EH SRR (1996-) , 5 IR R A AR IE AR . A KU LRI ST . Email : 1452063836@ qq. com

REEE XRE(1975-) 58 R P RN RIBEZ, P50 E R0 . RN F RGO ST . Email :614285065@ qq. com



F15

BiER, % BTESI A RKEH A EALRT ©59 -

Toll Al T, S BT AR T AR Y B
A e R A A W bR, it D REIR AL,
EL R R O 5 ) B Ak Al R Rk T
PRI TAEC S TEJHIE

P2\ Pel A3 R R AP R b v K 4% T A AR
H, BRSO TR ER O A 2R ) B B2 AR o), il
N PETE SRR R R J i B IR B TR e, BAT 5 T
DRATARIAL (IR DX A e % A AT TR
P TR IR . AT A ST
NFE R, LA I S AR PR AR O T 2%
i SRR PR TR , I A HH A B R
FIAT o A A A R A B A S R v S PR, D I
Z i BRI R4 AOIRHOUDCINE AR R 5T

1 HARXELR

1.1 RiBE

VYL | ] 45 00 1l A el 57 T R 44 3 L5 5
MV EL A PY B X, B R R AR A, M AR AR
AT ZRE 113°98'23" ~ 114°00'64” , AL 4 33°39'12" ~
33°42776"Z (0], (G HLZAA el VY R -5 1R I 5 el A 42
ZRAC S POV B A | B PO KA b2 /N T
k, G107 ZEmIfiE, 576 98 0. 25~0. 7 km, Bidb K 24
4.8 km, H R IX & AL 164 hm®, Hrp R b 1 AR
67.7 hm® JRH1 KL 41. 3%, EERHEA AT
MR 2 1z ] A K TR
1.2 BEYFIR

D A e b, A2 I BT 5 0 ik ) 2 b T B
SR, B TR, RS R AT, A R T 2 A
YA BHERY R T T . BA 4R R A
54 Bl 121 )@ 198 F  H A EREHEYI A 5 Bl 6 J& 8
WAHEDA 2 B4 J8 9 Fl g F A 47 B 111 &
181 A, A ER ZE SR 4 Fh, 23 ) 2 B
KRG RS FE PRS2k BREEYAN, Fesh N 3hY)
PRI W A B 23 B 63 B 218 Fr,
Hrpfag 4 5 11 B 51 F0 BiEd9 1 B 3 87 Fleqy
M2 HSF16 Bl 54 11 H 37 BF 128 i AL 5
H 7816 F, KFRS-E SRS T8 AEFE, 3
BENG BAETFROK 23 (8] HEAHE 75 FNA X 48,
1.3 BRKFR

5 [T b 7K Sl 32 2 PR TR /N Y AR AR
PRI AR LT L: LR 1T BN WA R o L REA AL S (= /1 A W5
TR Y SR YRR, K e A SRR 2R3 K, KR
FoE KRR BEARIE P B 5 | b 2 g A
Pel UK LR iR S BB A S R S, AR R

36 PG S PRI M I 4 (3t A BEORE R 2% XK
A TR IAEL T AR E) (GB 3838—2002) IV 2K,
FAAE—ET5 YR O

2 MRE

=
2.1 I5ERME

ATH ST 2T 3T AE A S AR [ 5 S
O3 BE BT AL BOR S50, IAR S AR eE AT
FReL Rk i SIS R R 48 5, DA A0 4r 5 [ ik ]
DX AR A PR B L SC e R B A, 476 10 b 2 el
“AmfRi Bl GEAE SRR
Bt 04075 R | IAT DX 35800 A 25 2R 0 A fe R R
R TR IR A S R G AW 2R R AR
T, Fo o AR B B IRAI 3 7540 e SR A
X AR5 R, RGBS
7 % R M A e i, S BT M PR A 5 T & R
FHVA T JE 4k IX 28 5 2 R B 22 i Je T
2.2 MKIEM
2.2.1 E£EMRE , EERIPEE

PRI Kb el 75 Bl N AR SRS | Sh A ) % R 2
TP Ml el A T BT S — TR B AR AN
RE AR AR S IR B A AR, AR 95 1 b A 28 R e
A RE FEE I A A, R IR S A Z
(B AH ELAE T, i B 2E R PR3P, PRAP D AR 0 b
PR N b o, A3 oo A 28 R AR E ,
B A S AR B T
2.2.2 BEAA, THELE

TEPRAP IR S 10 M A 28 R G454 DRy 6l I
BEMA TR FF R EA A Rl R )18 A H
5803 HER o AR 56 25 3 B Wl e AT R 1R
R IH A ARAE R TR TR . BEAh IR BT IR
TR EATFAR S5, A 30 24 b R %
TINALRAF AT 3l DA B8 v B8 PR R 3P 808 S 00
INENANE ARFNE LR R
2.2.3 ZHEBE, FERE

S 2 el 14 b S8 e S i b 2 el JIT A X 8
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Activity Rhythm and Influencing Factors of Ungulates in
Baima Snow Mountain Nature Reserve of Yunnan

MA Yunjun, Tibu, Jiangci Nongbu, YANG Jiangiang, Sina Laoding, MU Yanchun,
ZHANG Pengwan, SHI Yan, HE Yannan, HE Chunju, Zhashi Pinchu, MA Jinlin, Zhaba Duiji

( Administration of Baima Snow Mountain National Nature Reserve, Degen, Yunnan 674208, China)

Abstract; Animal activity rhythm is the basis for understanding animal survival strategies and scientific
management and protection. In order to explore the activity rhythm and influencing factors of ungulates in
Baima Snow Mountain Nature Reserve, 74 infrared cameras were deployed in the Baima Snow Mountain
National Nature Reserve of Yunnan to compare and analyze the activity rhythm and human activities of
ungulates in Yeri of Deqen and Tacheng of Weixi, to provide scientific data support for mastering the dai-
ly activity rhythm of ungulates in Baima Snow Mountain Reserve and scientifically formulating biodiversity
protection measures.

Key words: ungulates; diurnal activity thythm; human activity; Baima Snow Mountain
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location points in different areas of Baima Snow

Mountain Nature Reserve

o T AR AT
DI mmp s WY R WA A B BLR

/s A sk A sk A ik A

fER 120 22 683 24 262 26 262 21
HARKX
AEPEES 148 19 116 18 143 25 206 26
WX

Gt 277 41 799 42 405 51 468 47

— HEHEHHAX
---- HPEERAX

0:00 6:00 12:00 18:00 24:00
i1
(a) PR B
—— R AKX
0-15T - P X
0.10 -

24:00

12:00
i 1]
(c) AL H

18:00

REA S AR R 799 5K Hrh e H X 683 5K,
AEVUIE A X 116 5K, FAFE ] th AR P 1 s dE
SUAS, Hp 4t H B IX 26 4, 4E Fa 8 3k A X 25
A PRI AR YIS AR F 405 5K, H A AR
i H R IX 262 5K 4EPTEE IR X 143 5K

F 555 1R DOR TR e XA B 2 sl i s 1
it 2k LA 0 UL I 3

AR R DXCRR RS H 3 20755 3 E & 2R 0. 807, AN [F]
IFIR] B ] H 3% 2h 1 A fEfE 22 5% (P =0.011) , 84K
- H R DM H TG 2l 5 R I 3 AN, 4
PRAE 9:30—10 :30,20 : 30—21 : 30,23 : 30—0 : 30,
AV S IR DORRIEE H 5 21739 1 S 0L A 43

0.20

— HEHEHHAX
---- HPEEAX

[ Lo e - P Ui I
0:00 6:00 12:00 18:00 24:00
i1
(b) B
— WK
0-18 0 - gpsR A IX

T T

18:00

12:00 24:00
e 1]

(@ NAFH

0:00

EREAEERRK,
3 20205 6 A—2022 fF 6 BASLARIPRARRXEHEIMEAABTHTHEMELLE

Fig.3 Rhythm curves comparison of ungulates and human activity in different areas of

Baima Snow Mountain Nature Reserve from June 2020 to June 2022



F15

DEE . 23S LAARPRAEHELENIMEITERZNEZNTHAR - 67 -

PRAE 7 :30—8:00,21:00—22: 00, 4k P51 Ik F X
MRS LT Bl e W S T AR H R DX 455 6 DA I

A X B R H &8 A E &K 0.610, &
R B B H % 3l 22 il e 2 (P < 0.001) , 2 4
R IX B H GRS R 3 AN, HR
i) B LA AR [A], 43591 4 3 : 00—4: 00,8 :30—9: 30,
19:30—21:30, % = FI55 MRk U BE 3k 7 X143 3 s
WS AL X, R B, 4EPE RS X B R
T Bl (] 322 AR rh 7E 55 06, At A 1] B3t sl b, 1
BRI H R IXBR 3 AT Bl 0 Ak | At B (1] B 6 e
EFTIRU

AR XK PR B A E &K 0.912,
AFEEBEHES T HELES(P=0.561), A~[FH
Jr DX AR A H I Bl R S AR 4y i) A
8 :00—9:00,20 : 00—21:00, - g H R X
AR BRI Bl i e 2 L I, 5% G L ST Bl v e )
) —3%,

H 55 1L AR XA B s s shit e 5 A 1
PLid st R E SN, A B2 Wi S A W G (] 3k R
%o MK THE S H# S BERE | hARR
P B AR, B H R KA TR 3
B EREENTERESRK, ESEFEN0.599, H
RYPNTF 0.5, 227 AW BE(P<0.001), ANT
Peis shAE v U BAE 9 : 00—17 = 00, 1 s i) BE AR B
BERE ARG S > N TS s T
P AR B P AR R R e R INTE )
/D A BE
2.3 NAFHELRER

FOER R TS S 47 i 3 47 A Hrp il
mH R IX 21 A 4EPTEE IR A 1X 26 > 5 3R A TR
TE SIS A 3 I R 486 i, Hirp B4k it H 71X 262
gk HEVE RSO X 206 5K, &geit, fERt H R XA
R PIE S VA RER AT P i s H B WA
F AR RIS Sh ST A SR A 249 5K, AT
PLim shah ST A 308 R B8 95. 0% 5 BT 33 o)
M ABIRA 13 5K, 5 EE 5. 0%, HEPHES IR A XA
PREH RIS s A 3R 116 5K, 5 Eb 56. 3% ;i 4
TG ST AR R 90 3K, 7 HE 43. 7% , dEva s
R DX o I B TR H R IX AT
F X AT H & 3 5 B & RN 0. 750, A [A] B
(BB [a] H &G sh WA 257 (P <0.001) , fE4kmH H
J DX H T Bl 1 0 BAE 9 1 30—10 30, T4
PEEEIR A X (12:00—13:00) ,

3 WIS

FHE T IR X B SH R SR AE 34 S W Rl 4y
AT HA R A 2, AR UK A A LA B B0 5T | 2R
AE IR A P S7 A R B A3 5 Ry 273 56,44 12 5K
XL A Bl ) SR 4 45 A B 2 Bl 0 R Bl 2

A B S Sh I RIS ST, A B s T o)
TEZ N TIE S Bl BT B R A
FR M Y N — a2 1T T R A B R s s A AT
T8, A PR R IR A SR G5 SR

AT R A IR X A B sh
M B SR R B MR B e
BRI A B 2 S I B R AT A R —
., HHETRH S A S LR XA B s
(3% s igedt] | vh 4 BTG SR 1, P4 A
S G s/ B 458 S 2R Y XHIL A R E
T A ST 45 S AR [R], D PR n] B8 2 v AR AR TR A
USTEE e oiky/) Qe er o I il T e S TN i
A=A B Lk A R TS S B R R T
YL i shpcm iy B, N80 A 7= 0 s R X K &
HOBFAE S BTSSR 2P E AR R A Y X R A AT
JE S ER A B2 sh TG o il 4k BRI A )
JEA

7] — AR R 7 DX S 1T AR — R 2 5, X
b KR 22 5 M IS sh i — 2 X &R,
ANTR) R DX AT AR 26 3 3503 G A B2 2 s 3 i SO
B R, BT A S S A R B2 5 [ A
[ R X AR T3 3 e A AN 1] 5 30R DX P 4 el
ESINRE ¥ N

MEF EFERE | PR R S A B A 1 FE T
AR 22 5 P AR ST 4R P S R X
SRR — AR AR H R X T2 A B S
M, R 3—11 Ay p9%dis (R & 800 ) L2 64
R HA 10 A 21RAE 6 A 4 B9 EE (B 250
i) TRl A5 A7 42 e ) A T ok 0 4 Jo1 30 1 i , T
REXT oAl et B — RS, AR Bt il 2k ]
DI AR H R DX 0 AR AL 5l 4 K A s B
[, RO I T RESE N, B 5 Hidie & o HLU R 77
i B X EXZAEDERARREES TG
DIF AT E IR B 0I5 T, FERAHBE S HTR
B B,

S 3k
1] AN . I FEL ML I K0 20 A B 27 16 52 4 AR



. 68 - w8 2 # %

495

PRI I R B S TR S A R A A [ 1] s
2R ,2022,57(1) :9-18.

[2] FES . ST N TELT]. A #iER,2006(10)
8-10.

[3] skt . s eSS [J]. R T], 1995, 10
(1) :49-53.

[4] SHIJ B,DUNBAR R I M, BUCKLAND D, et al. Daytime

activity budgets of feral goats ( Capra hircus) on the Isle of

Rum ; Influence of season,age,and sex[ J]. Canadian Journal
of Zoology,2003,81(5) .803-815.

[5] BCAIMR . E 0 ERORE X R BB Al K I [R] 3 ) o 16 3l
AW HAHITSE[ D], dbat Je ikl K2, 2014.

(6] AL . AT e A< R il K ] 4k 43 A1 11 B 26
WA D], dbat deatpiol K2, 2020.

[7] BIWAR XS AE p6rh 55 . FILLAMANLECAR 317 %%
WA BRSNS TR e E R[], B

:,2014,22(6) :737-745.

(81 XUBAR  Aahif , FV80 55 . U1 [ 2 2 A SRR 4
X B RE ( Elaphodus cephalophus ) 3% 3715 8 M Z=75 22 4k
(1], muJiakolr Bk ,2021,42(2) :27-32.

(97 VOt BHER XN, 55 . RISl o A rh AR R 5 TR AR B 72
B 2 AR SRR )] AR A 2 #1],2022,42(13) :5275-
5284.

[10] BURG, fTHAME IR 2%, 55 . ZE TS EPLE AR X
PR TS RIS [ 1], BHE S A R, 2022,43
(1).:32-37.

CI1] AT2n A5, SRR, A5 . KR BRI 48 h 1 5l
AT, 28243 ,2019,39(2) : 134-141.

[12] BERE 2R 06,55 . /NEKERHA LW
L], SEAE,2015,50(2) : 169-175.

[13] BADA SR, EHIYE, 55 . LT LLAMANLE AR 1Y B
BETG B[], eI, 2012,32(4) :368-372.

[14] SHAMOON H,MAOR R,SALTZ D,et al. Increased mam-
mal nocturnality inagricultural landscapes results in frag-
mentation due to cascading effects[ J ]. Biological Conser-
vation,2018(226) :32-41.

[15] BPL, 7R, 2R, 55 . DU B R 4 H AR IR 3
DX S LT AMHALIEIN ()], A 2 RETE, 2021,29(4)
554-559.

[16] SEK 7, EREA, % . MARBREZRAMS EZ
PEVERZIAMANLIAAJ]. P 3h4,2021,40(5) ;581
590.

[17] mEgAEMIT, 3 RM A REUN, F S5 I E RS A
ROAPIXE R, 5 . A S S IERY AR R IX
[M]. B 2w R Rttt 2003.

[18] O'CONNELL A F,NICHOLS J D,KARANTH K U. Camera
traps in animal ecology: Methods and analyses| M ]. New
York : Springer, 2011.

[19] O'BRIEN T G,KINNAIRD M F,WIBISONO H T. Crouching
tigers , hidden prey ; Sumatran tiger and prey populations in
a tropical forest landscape[ J]. Animal Conservation,2003
(6):131-1309.

[20] 2Rk, ER%, BIAAR, % . LLAMENLEORTE 3 H B A
S SRR SRS T]. R,
2014,22(6) :685-695.

[21] ZWI 2, £R7E 5 . WU E K A A4 XA
MPAET RGBT SE[T]. mizh¥r,2011,30
(6) :850-855.

[22] BEWEZR, XL 2drh, % . FIHIZLAMAPLE A 2> B
RIS RERSYTE S RN ETIERE R[] AYE
FEPE,2014,22(6) :737-745.

WAEGR . The



£49%5 F1H ol @ E M K Vol.49 No.1
2024 £ 1 A Forest Inventory and Planning Jan. 2024

doi:10. 3969/j. issn. 1671-3168. 2024. 01. 013

M A B AR E IR R & R R

R B TKIER G A AR
(FME LA ERR B, SN F M 550001)

BE.XMERE D LUNRESKEEES AMEFREFE LB S AAEHFLHF EN

BRI HAR R R E 2021 SFJR, 2B AR ITE ) 8 RS H 3L 314 A, & @A 456. 88 hm?,

b A X EAR 12.97% , 5T B RAIRIP K b A6 F AR & R IEIR, @R & kAR

A&, = 18] A By R B B RAL R A TR, 2SR R R Z 55 FIA, 350k, 3% 3R 32 2 2R AR 4 AL

B, BRI ERRAR BT RS, L E R ERF SRR X AR, BRI EMEAARE AR

PRAP W R R

KW A RBRP I ESRABR AR ;TS

FE 4 25.5759.9;F316.23  XEAFRIREE:A X EHS:1671-3168(2024)01-0069-05

SI3CAB N R, KGR TR, AF . SN AR R IR B R ARG [ ). ARll JEEE R, 2024 ,49( 1) :69-73.
doi ; 10. 3969/j. issn. 1671-3168. 2024. 01. 013

ZHAO Qin, ZHANG Xinggiang, PU Yingchun, et al. Current Situation and Development Strategies of Natural Protected

Areas in Guizhou Province[ ] ]. Forest Inventory and Planning,2024,49 (1) :69-73. doi: 10. 3969/]. issn. 1671-3168.

2024.01.013

Current Situation and Development Strategies of Natural Protected Areas
in Guizhou Province

ZHAO Qin, ZHANG Xinggiang, PU Yingchun, CHEN Sikan
('Guizhou Forestry Survey and Planning Institute, Guiyang 550001, China)

Abstract; Guizhou Province is striving to build a natural protected areas system with rich and diverse
types and karst mountain characteristics around the ecological pattern of “four mountains and eight wa-
ters”. As of the end of 2021, there were a total of 314 natural protected areas managed by the forestry
department, with a total area of 456. 88 hm”, accounting for 12.97% of the total land area in the prov-
ince. This paper analyzed the development problems of natural protected areas, such as the management
system not being rationalized, the proportion of area being relatively low, the spatial layout not being en-
tirely reasonable, the optimization and adjustment not meeting expectations, and the lack of comprehen-
sive utilization research. Therefore, this paper proposed to gradually streamline the institutional mecha-
nisms, actively create national parks, steadily promote optimization and integration, properly handle the re-
lationship between protection and development, and actively explore value research.

Key words: natural protected areas; integration and optimization; national park; Guizhou Province
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