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Effects of Stand Density of Pinus sylvestris var. mongolica on
Forest Growth in Sandy Land

Hanzhaorigetu', BAI Yurong', WANG Lijun', LI Xiangfei', SONG Hui’
(1. Hulunbuir Academy of Forestry and Grassland, Hulunbuir, Inner Mongolia 021008, China;
2. Honghuaerji Bureau of Forestry, Hulunbuir, Inner Mongolia 021112, China)

Abstract ; This paper studied the relationship between stand density and stand factors such as DBH, tree
height and biomass of Pinus sylvestris var. mongolica plantation in sandy land. The results showed that
the effects of stand density on forest growth factors had significant correlation and regularity, and the in-
dexes such as average DBH, average crown width, individual plant volume and biomass of various organs
showed a decreasing trend, with the correlation of power exponential function, y = ax’, which had no sig-
nificant effect on tree height, while the height diameter ratio of trees increased with the increase of densi-
ty; the stand density had significant effect on the biomass of individual plant and different organs, which
decreased with the increase of stand density; the biomass and diversity of understory vegetation were neg-

atively correlated with stand density.
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Fig. 7 Relationship between stand density and

individual plant biomass
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Fig. 8 Relationship between stand density and

biomass of different organs
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Fig. 9 Relationship between stand density and

cones number of individual plant
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Quality Control Method of Annual Update of
Forest Resources Management “One Map” in 2020

——A Case Study of Yantai City

QU Honghui', ZHANG Shujie*, XU Xiaodan®, SUN Zhongyuan', LIU Jingiu®
(1. Yantai Service Center of Forest Resources Monitoring and Protection, Yantai, Shandong 264003, China;
2. Yantai Land Reserve Center, Yantai, Shandong 264003, China;
3. Shandong Center of Forestry Science and Technology Training, Jinan 250013, China)

Abstract: Quality is the core and life of the annual update of forest resources management “one map” ,
and the quality control is one of the key links to ensure the practicability of the “one map”. In the
process of quality control, the quality control methods at the city and county levels are the most basic and
important. According to the annual update of “one map” in Yantai in 2020, a set of quality control meth-
ods suitable for cities and counties were developed. This paper expounded the existing quality control
methods, the formulation ideas and zoning inspection methods of quality control methods at city and coun-

ty levels, and explained the specific steps of attribute inspection methods from 11 aspects.
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Biodiversity and Protection Strategies of
Xinghu National Wetland Park in Guangdong

WU Feng', WANG Weiheng', GAN Jianwen', HU Yuhua®, GUO Shengcai’*, LIU Xinke®
(1. Administration Center of Xinghu National Wetland Park, Zhaoqing, Guangdong 526060, China;
2. Guangdong Institute of Forest Inventory and Planning, Guangzhou 510520, China)

Abstract; The biodiversity of Xinghu National Wetland Park in Guangdong was investigated by the meth-
od of sample plot and sample line survey. The results showed that there were 604 species of plants be-
longing to 419 genera and 141 families, 151 species of birds belonging to 54 families and 15 orders, 45
species of fish belonging to 37 genera, 21 families and 9 orders, 12 species of frogs belonging to 5 families
and 15 species of reptiles belonging to 5 families. In view of the threats faced by wetland parks, such as
the lack of aquatic plants, the urgent need to transform the habitat of migratory birds, the impact of biodi-
versity, and the eutrophication of water, this paper proposed to vigorously carry out wetland restoration,

comprehensively conserve biodiversity, strengthen scientific research and monitoring, master the dynamic
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changes of biodiversity ,and widely carry out publicity and education,and improve the public awareness of

biodiversity conservation.

Key words : biodiversity ; vegetation type; migratory bird habitat; eutrophication; Xinghu National Wet-

land Park in Guangdong
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TR B R SR BN A T AR A B R T v M
X, 3 AR FR N ZK 28 112°26'36" ~ 1120307117, AL 4
23°03'26"~23°05'19", /A\FEl A2 826 hm?* , Hirp
WIS AR 677 hm® A5 B A i B9l £
T PO BT LI (20 ) 5 A
LEA(EX L ER AE KA WS L% BT &
7 VAR ) B

DA Bl 57 7 BT 2 KU X, & TR IAT 2R
LR, R R T% ; ATV ™ AR R 2R,
R, WM ARSI 22, 2°C, AF B XN
80% ,AEFE T & 1 649 mm, 4E H AT %L 1 748 h,
ML AT N A 1L R 28 A R R, LTE A 2B f 2%
Yo Be A W0 )2, pH {H 6.5, & ST R, b
B,

2 RFAE

2.1 EYAE

K HREERFRE T M A A i, FEZRTE
BV VAR B M A T A TRD A X 5% X N LR AR
ARG (A5 H1IA 1 b PR b ZRARTE R
TR AR A S R G, DL AT 2 B SR
R HAGHT A A TN ST A B e e 3 6 i
ARG BRI W RV R BORE 7 84 . FEMRT
BEE 20x20 m® FREJT T ALY RV A, 035 A A
Tt BEVE R BEVE 4509 55, PR 10 SRR O N T A A
YIRhIE B B R B R AR 5 R A DGR A
YU REAR I , iR 8 291 A ROREAS | AR5
ARG R(AECR) SRR N HAE 4 AT T
TS T, MR Cronquist 7328 R Gt AT LY 43
%501t
2.2 h¥iAE

SR A BRI, IR A E P 28
FEASE AN R K I TR R R AR R 22
BORETAE LU P 38 2 S A AR B R B A
2R, SRR N Y 5 2SR S5 G W B S Y R
BEAT AT

PIRGESS IeAT 28 A F ZOR BURR R ikl AT, 7
Ll GE PN R A T N AP S A R AR B
FELR , AT L SEPIG R FCAT 3 .

25 (R A R L B PP A R T UK
SEWIXF A A PEA T R 28 (R R AR R ST I SRR |

3 ERENH

3.1 EYFh SN
3.1.1 EYMESH

T i 2 el AR B SRy ARG T S oA R Y
BT - AR o A B I A 141 B 419 B 604
i, ZREVER R . T 10 B KER} ( Euphorbi-
aceae) . %4 B} ( Compositae ) .  #f 52 B} ( Verbenace-
ae) ARAF}( Graminae)  FEHE Bl ( Palmae) | K A
B} ( Araceae ) | 8 JE £ L ( Papilionaceae ) | #5 & F}
( Rubiaceae ) |, 32 77 Bk Bt ( Apocynaceae ) | 7 A Bl
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( Caesalpiniaceae) ,,

PN ER 7/ ORI E AL b Y )
HEAR)Z 0 EERL L35 H: ( Excoecaria cochinchinen-
sis) eI ( Jatropha integerrima) 7% M AR ( Codi-
aeum variegatum) %5 WA HE AR ZHY) . HRHEY)
R S A2 0 F LR, R AR AE )
YR 2 00— Bl 4058 6 Y &F 5 ( Bidens alba) |
R EL ( Praxelis clematidea) | F§ 37125 ( Sphagneti-
cola trilobata) 3325 [# 4544 ( Pluchea sagittalis) F1%k
S (Aster subularus) 2R ALY, SRHEY)
50 JE B A IS % & (Artocarpus ) K6 &
( Ficus) ¥4 )& ( Broussonetia) 3 J& , [E44 J@ t 5 n Ff
RIRZ  FEAUR F KRR, G354 ( Ficus microcar-
pa) (B IIAE (Ficus altissima) | ¥ B 4% ( Ficus virens)
S 2 )l = o N = U S T

M 2 FEl K AR AR RS — i, UL TR P AZ
( Taxodium distichum) 3% ( Nelumbo nucifera) % 77
¥ ( Vallisneria denseserrulata ) . /K J& ( Jussiaea re-
pens) | 4 1 B ( Ceratophyllum demersum ) | /K = Z&
( Panicum paludosum) 7% KR ( Leersia hexandra) %,
B K AR A KR ( Ceratopteris thalictroides ) 41
HWY3Z ( Trapa maximowiczii ) 45148 ( Nymphoides
indica) .

3.1.2 EMERRR
S RHE Y S S SRR LA 1 R

WTRRE

5. 8%
LES
17. 8%

L=
2. 6%

W ERE

/ 96. 1%

1 EHEZREMmAFEENERERSIT
Fig.1 Statistics of plant health in Xinghu National
Wetland Park

A 1 B AT DA H 2 el A A A A
KR BT, 58 B 5 135 96. 1%, s A it LA 5
2.6% , HWEMY 5. 8% , Wit RAUA 17. 8%, Hi

T J AR JE 7 T A Y T H A A ™ R T AR
( Lagerstroemia ) JHi J& ( Erythrina) )8 ( Cinnamo-
mum) “E-5i W & ( Bauhina ) 55 /080U~ J@ WA Yk
B2 s AR B AR IAA e A= 7038 1 b s A £
B /DB AR L A 80% 1Y H A )& A
JUF-BEAARAE o R B 3 AR AR AR DL R
3.2 EWEBZHEE

T Ml el B R 2 A R S N A R R [ R
PARA MRS, A BRI SR A TR,
TR A B AR RR AT, R R 4R
AR BT EORT, BT AR 52 2 B AR PR S 0 BE 2R
B AE W B A Je IR ( Dimocarpus longan ) | ¥ 3 16
( Plumeria rubra) F&55 , T8 5 FELFh A (53 % ( Ster-
culia lanceolata ) . 11 2 ¥ ( Sapium discolor ) . B% #{
( Cassia surattensis) FMY ( Celtis sinensis) . MEARF T
AL ( Fordia cauliflora) . S22} ( Lantana camara) |
IR (Vitex negundo) 5 . BEGAHY ok M AE AR Y AT 1
KR (Hylocereus undatus) B F& ( Epipremnum pin-
natum) EK % (Hoya carnosa) %5, 73 el N H WA )
Hh o LT AR R T S AR P B R oy A AR A
A1, AR 2 AR . bR LU LU T XS
MR, S A T R, EEAEY A RUEK ( Delonix
regia) .G VEHIE (Acacia confusa) JYELL F5 B E
W5 4155 ( Adenanthera pavonina) R WK ( Leucaena
leucocephala) JEHR  MEAE ( Eriobotrya japonica ) Fl %5
F A€ (Hylocereus undatus) 55 ,

Th, BIBAF RIS M IR A Y |
HAZSHIMRN 45 ¥ 20 LR 3y S BT 2 2
AR IR A B HE N AT A0 K S R, B )
A R T B A ) X R AFAE . W el 32 A
PR AR R R WAR 1,

3.3 B SR
3.3.1 B

) 1 00l el X s R R A R A
EEIFENE A 5215 H 54 BE 151 Fh, H
H E KGR S 2 5 P TRES ( Grus japonen-
sis) , AR =F R SIEH G (Ardea cinerea)
(Ardeola bacchus) 1% %5 ( Nycticorax nycticorax) /N
% (Egretta garzetta garzetta) K [1% ( Egretta alba) .
5% ( Bubulcus ibis) J5%5 ( Phalacrocorax carbo) 5§
23 F,

3.3.2 FlEFEITE
e 25 AT V5 Bl e ( Fejervaryamultisriata ) | FE S0
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F1 ENEREMAEFEERRBRERREVER
Tab.1 Main vegetation types and representative flora in

Xinghu National Wetland Park

KR EWEE R

AR R IR THR AR R

/NI + B AT AR
T+ FURE R
ML S+ BERAL T W TE R
Tt + AR R

LA W&
XA+ B RE R
B+ S 2T+ B AT 2R
LhBPF+ LT LRFF +E MR R
HRRBER

KRR+ BT RO 2
HPRER

T+ 0 R B R

A RAE T
ARMTR AR
AR A A

( Hoplobatrachus rugulosa) & # K3k i ( Limnonectes
fujianensis ) | 24 NE W5 1% ( Bufo melanostictus )  4£ 5% 11
Itk ( Kaloula pulchura) A6 ( Microhyla pulchra) |
Mgl ( Microhyla ornata) ./NIRBEWE I ( Microhyla
heymonsi) 11 7K W ( Hylarana guentheri) | K 2§ B i
(Odorrana graminea ) . B Ji& 1z 4 W ( Polypedates
megacephalus) i B /N W ( Philautus odontotarsus )
S5 5 R 12 B Hoh R gutd Sy b ) oK R AR A R
B 44 ) T AR IR s

JRITSEA e 3 B 12 A, 730 A i =R
e ( Elaphe radiate) | MR g ( Elaphe taeniura) | =E]
[El 7K ¢ ( Enhydris chinensis ) | 8% €8 7K #¢ ( Enhydris
plumbea) LY ( Psammodynastes pulverulentus) ¥
SIE ( Pryas mucosus ) | 1 2 25K ¢ ( Rhabdophis sub-
miniatus) 4 ¥ ( Bungarus fasciatus) VERIAIE ( Bun-
garus multicinctus) HREIWE ( Naja naja) 55 5 054 B
Bl 7S (465 W7 ( Calotes wversicolor) , A1 % F B+ P £k
A6 F- ( Eumeces quadrilineatus ) 1 Fé 41 B ¥ ( Eu-
meces elegans) 25 .
3.3.3 &%

A 45 F O FE T 9 H 21 # 37 &, Horh g
JE H ( Cypriniformes ) Fi2 e 2 A 2 £ 8 WEL 18 )&
19 ) 5 B R SE 0 42% ; HUOEH5E H (Perci-
formes) , A 7 8L 7 )& 11 # 5 24% ; 65TE H ( Siluri-
formes)7 Ff, (5 16% ; H4x 6 A~ H #2370, 73 5]

g 1~2 Fi,

A EE ot Ze v 25 Fh, 5
FE BN 55% , Tl RN E 35 o o i fE s LR O
e 17 F 0 38% ka2 3 f, 5 7%,

4 4 & i R B

4.1 KEHEYED

FRIGAAEY) AL, B HE KA 7 A A TR
T UK 250 I8 28 B TR K R R &
ML 1.5 m JEHAAE A, D WIKTR 2.5~3.5
m AL WIKIR 2~3.0 m, B KR 1.5~3.5 m,
FEWIAKIE 1.8~3.0 m, BMIAKE 1~1.5 m, KA
WA LE K 0.1~ 1.0 m Z[A], — B K %48 5
1. 5m MELAAE R, RER 4B R BB, M) A K 2 1
AR,
4.2 & B Rt RAFHUE

H T XTI ), % 85 i S TR R A DB DS, R
SREDUGARZS | (H i B S 4 | WG L 0 A S5
Ao 5B 2 S A AR SR A AR SE nE
FEOMENR . S B AR B RN WA TG S A5
S EAESZ BIR
4.3 £ ESHMERE RS

M2\ el SR R AR BRI 2 rh R DL R 56
72 | F K4 T (Ipomoea cairica) | 146 YL 5T 5 Ry
AL S LAT R 89 TP # ( Trachemys scripta
elegans) HR#BE L) KAk B9 % HE 41 ( Oreochromis ssp) |
{%Jﬁjﬁ( 1‘4 ] ﬁﬁ y Hypostomus puncmtus) \ﬁi\ @%ﬂ@%
Y2 ( Pomacea canaliculata) SR 3, X5 5 15 1Y) £ 25 16 R,
JRE RS HEBE R Bt 1 R AR Sh A ) AR K B AR
A2 BT, BRI W Ll A 8 R
BRI A 558 e Btk BBERRAL s A 0 A BT b B )N
By B2 g R 5 0 T BB )N AR ) 20 M R AL
AR
4.4 KEFRAEEM, KEEEFK

PN G5 ) 1 im0l A 7K A3 B R K
AR R TR WK IR S B Rl R EOER
i B, 7 W RE AR, /K R OGBS I 2 KR A
KAZIRE B I T RS, BRI B SRk
HERH
4.5 B EFSHERINERTMBELE

B SRR SS M AR KRR T A2 4 T NS
g, R A IE S, T 50 Ak R A
VAt 25 % ( Hypophthalmichthys molitrix ) 5 ( Aris-
tichthys nobilis ) . # ( Cirrhina molitorella ) . % 11
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( Ctenopharyngodon idellus ) PR E A ( Oreochromis
aureus) | J& % AE# ( Oreochromis nilotica ) . #E ( Cypri-
nus carpio) | = Hy A Y ( Labeo rohita) Tk
( Clarias garieptinus ) F1K 171 B i ( Micropterus salmo-
ides ) 55, SRV ARG J& 2 A B 7E AL i) R it E i
WL RN AR PLFAIRE, IR e Ao
Z AN, NI 10 4R 2 4F 07 55 Sk, fE
KT BAMGEE, HHh, 2R T i i
Heay Al e e A5 R T 0 SR RE VR 24, A 2 0 A S
AVFZ I MK T I T8 T, A 2 b b
BEKFEA R, Z F b 8% £ ( Cirrhina mrigala) (3
RSN (Ietalurus punetaus) %5 75 FL G 8 ( Colosso-
ma brachypomum) , 2= BERYEE ( Oxyeleotris marmora-
ta) S50 FEOR BRI 1 0 ;i 1 O A D A
Mk |7 2 P e R T 2T AR

)3 A 7 e 105 7K A A B T LT [
o ARG A TR AR B T RE A R K R
i b= A B B 2t G RO b 2
RN Lo R i BEE O R e SR, X K AR Al
BAYBEIRE AN TTRAY . P HE ] BB i R 5
UK, STk REAR 2SR S0 S SR AZ 47 o ]
SRR S RS IE 8 IR 3R BT, oK AR
EFRACHERE | BRI B AL 2o TR e A A RO

5 £ B HFMERPITR

51 XKAFREMRE , EAFRFTEDSHFLE
BT I, AR T K AT T I v A T
ATTEHRGEE, b 2 WK B is TR, 7>
Fr DT8O K AR & 8 FR AR B A=
SBE TR, S SR, eIt R s,
R PR AP, B 1 R B ] A
YRS T T, S FHAR IS LA & A o0 3 A AR
Yy, SR A ) Z R
5.2 MR RAMFEN, EEEMSHEEHTEL
E4 R A AL T IR M AR S R L) hE
A Z B K IC 6 YRl i B S , (5
Ml oA K B S S N R 4, B
PN EemILis /LU EN O R LA BT EOY SN
5.3 TzARERHE, REEVSHERIPEIR
WA AR A 2 R AR E R

WPAE SR H AR 0T H TR — R 905 &
TUE AR IRAFEIX A WLl B 28 0 45 ol B
YINE 345 R et iR P B IR IR A RS
SR PRI AR, D T HE TS AR IS Al
5y WS EEFT N, G AAREE Y S, IE A P
55 AP ARS8 M) 4 R M) 6 B A i A
R A 2, fe HETE BN 55 A ) i 6 A 1) | 4
SR
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Impact Evaluation of Water Supply Project Construction on Biodiversity

——A Case Study of Lancangjiang Provincial Nature Reserve in Lincang

ZHENG Tianshui', ZHENG Jingnan', SONG Bo’, WANG Yong', ZHENG Jinxuan'

(1. Yunnan Institute of Forest Inventory and Planning, Kunming 650051, China;
2. Kunming Institute of Botany, Chinese Academy of Sciences, Kunming 650201, China)

Abstract: This paper systematically investigated and evaluated the impact of water supply project con-
structionof Lancangjiang Provincial Nature Reserve in Lincang on biodiversity in the evaluation area of the
reserve from six aspects of landscape/ecosystem, biological community, species/population, main protec-
ted objects, bio—safety and social factors. The evaluation results showed that the small area involved in
the project construction would not affect the landscape aesthetic value of the evaluation area, not cause

the division and fragmentation of natural biological communities or the loss and reduction of unique wild
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animal and plant species, which had no significant impact on the habitat environment, and would not

cause the large —scale damage to the ecological environment or the invasion of other alien species and

pests , while the construction periodhad a certain impact on the local people engaged in tourism . The im-

pact of the proposed water supply project on the regional biodiversity was “minor impact”. Therefore this

paper proposed to establish a monitoring station for water storage change in Lancang River basin after the

completion of project construction.

Key words: water supply project; biodiversity; impact evaluation; Lancangjiang Provincial Nature Re-

serve in Lincang
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Tab.1 Area comparison of existing landscape types before

and after construction in evaluation area  hm*

= SVE S| FEE FEER T  TiE/ % &FE
SER/ 86.9432 86.7515 -0.1917 0.22 Wb
] A S 0 12. 1803 12. 1803
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[y (SN 5.5403  5.5403
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A% HH Hiy 508 6.0804  6.0804
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fith 3k 0.5638  0.5638
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Tab.2 Impact on patch quantity of landscape types in

evaluation area
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Investigation on Bird and Mammal Diversity in Quzonggong Region of
Baimaxueshan National Nature Reserve

Tibu, MU Yanchun, MA Yunjun, Jiangcinongbu, ZHANG Pengwan,
SHI Yan, YANG Jiangiang, Xl Dongsheng

(Quzonggong Ecological Positioning and Monitoring Station of Baimaxueshan National Nature

Reserve Administration, Deqin, Yunnan 674599, China)

Abstract; The wildlife resources are abundant in Quzonggong which is located in the north of Baimaxues-
han National Nature Reserve, and is the key developing platform for scientific research, popular science
education and ecotourism, but systematic studies on wildlife biodiversity in this region are still limited.
To understand the wildlife resources in the region, the Quzonggong Ecological Positioning and Monitoring
Station conducted bird and mammal diversity investigation from 2016 to 2020 based on transect survey,
infrared camera survey, household survey and daily observation. The results showed that 27 species of
mammals belonged to 24 genera, 13 families and 5 orders in this area, including 5 species of national
first — class key protected animals, namely Rhinopithecus bieti, Panthera pardus, Moschus berezovskit

Moschus chrysogaster and Moschus fuscus; 57 species of birds belonged to 47 genera, 26 families and 12
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orders, including 3 species of national first—class key protected animals, namely Aquila chrysaetos, Tetr-

aophasis szechenyii and Bonasa sewerzowi. This investigation basically mastered the species, population

changes and activity laws of wildlife in this area.

Key words: wildlife resources; bird; mammal; Baimaxueshan National Nature Reserve; Quzonggong
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Tab.1 Animal monitoring sample line setting
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Tab.2 Infrared camera monitoring in Quzonggong
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Financial Calculation of Forestry PPP Project Based on
Life Cycle Assessment

ZHOU Xiaoping

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

Abstract; The financial calculation of PPP project is one of the main contents and bases of compiling
“two evaluations and one plan” (implementation plan, value for money evaluation, financial affordabili-
ty evaluation). This paper expounded the basic concept, calculation content, value for money, finan-
cial affordability meaning, main methods and index system of financial calculation of PPP project, and
directly reflected the calculation process by two typical cases.

Key words: PPP project; financial calculation; value for money ; financial affordability; life cycle
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Tab.1 Overview of ecological governance PPP project

MR 10.01 127t
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Tab.2 Project operation subsidy expenditure

£H5 2017 2018 2019 2020 2021 2022 2023 2024

B
H/J I8

16990 18144 19391 20737 22191 23761 25457 27289

3) XU AR FH S - T A KU 23 AR D0 A < B
I e B AR A XU AL 1 O AR Bl Bt AR A
o] Rk R SO DR AU, 7E 33T H 5 12 19 B A
F 28w S [R]7RH ph il B2 IR 2 5 DR Y 10T H 28 AR
SRR

it A, e EOR AR gl B T A AL A
YU R A RIERAR, nT 2 AN TE, i T A 20 BEUIR

55 SRR A 5 i A4 S [a] 1 3 % R K A7 O 12 17
& JRM RN 3 4, ARSI H 2 JH M N 2021 AR
I B REIK R R 29% , A T50 H {4 RS 7R FH 32 an
3 FR,

*3 DIEREK&E
Tab.3 Project risk taking

FH 2021 2022 2023 2024
JRURS: AR FH S HY 51 51 51 103

4) BB SO BT AT H YIS S B AR B R
RHETHIE, H A S BN ECE S 5T
Li LR I H BUR SCH SHT AR 4 Poi,

F4 DEBMXHRE

Tab.4 Project government expenditure responsibility

k) 2015 2016 2017 2018

2019 2020 2021 2022 2023 2024

B AT 2B AT 0.10 0.10 1.70 1.81

1.94 2.07 2.22 2.38 2.55 2.74

5) WA S H T < 38 4 X T 2010—2014 4E—
FEN P B TR R A | A5 4T A e U IR 3 K
K 8. 5% AT WEA PRAF I A I H 23 2 00 1 i
PR OR Y 6%, 2014 AE— /N L0 B A
g 174.5 127C,

MFE S AU AR B A 3% T — A
T A2 R M 1%, T HARTH H & 24—
A~ PPP W H | Jf HICH A A7 i PPP 3 H | [F I A 5
H T DL i W BOR % B8 138 E, 3 nl o HAb 5 H 8
s,

&5 PPPIIHAMEAZEEARIE
Tab.5 Financial affordability evaluation of PPP project

2015 £ 2016 & 2017 & 2018 & 2019 & 2020 £ 2021 £ 2022 £ 2023 &£ 2024 F

1. 81 1.94 2.07 2.22 2.38 2.55 2.74
220 234 248 262 278 295 313

0.8 0.8 0.8 0.8 0.9 0.9 0.9

BUM A 3k &t/ 428 0.10 0.10 1.70
— BN IR S /4T 185 196 208
B AT 9% i — AR S el /% 0.1 0.1 0.8
7 G5iE

PPP i 142 3L 4 2 Rt BL Y 7 360
W55, PPP T H B A 2577 A2 I H St A
W BTSSR 2 S e 5, T H BB B, n Tt
SRLSRH] AT AT PRI ST 7 s R i o0 SR T
REF 7 B2 1 AR o B R T ARl TR %
A AR 2 o) R B 2 A9 IR, BT 2
AN R DA RIK S AN 55 BE 7, LAGE I TR 7 1
55 B

SE W

(1] E&pe. PEANRIEESE 712 5 . BUFHEE &6
[z].

[2] ERKBEAUETRS . ETRERMINGE PPP 3 H
PR A B HAE A . (LM 2019]1098 )
[z].

[3] R, TRha, Saue, % . @WK ks
SECHE=R) [M] JEET . A ER R, 2006.

(TH% 38 1)
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Evolution of Green Space Pattern of Prefecture—level Cities in
Yunnan Province

TANG Jing, DONG Jixing, DONG Ligin, CHENG Xiping
(School of Geography and Ecotourism, Southwest Forestry University, Kunming 650224, China)

Abstract: This paper analyzed the change pattern of per capita park green space area of prefecture—level
cities of Yunnan Province from 2008 to 2018 by ESDA~-GIS to explore the green space construction level
and structural changes, and used deviation coefficient to measure the coordination degree between green
space construction and economic development. The results showed that the green development of Yunnan
had achieved certain results, but was still at a low level on the whole without intensive development
trend ; the coordination of green space development and economic growth was relatively low, and the lev-
el of green space construction in each region was not same in Yunnan, and the coordination degree of
southwest and northwest areas was higher, while that of central Yunnan was lower.
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Tab.1 Global Moran’s I index of green space resources in

Yunnan
R Pseudo
£5 I E(I) FE ZE .
2008 -0.21 -0.07 0.03 -0. 81 0.42
2018 -0.14 -0.07 0.03 -0.43 0.67
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Fig.1 Standard deviation elliptic of green space resources in

Yunnan
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Tab.2 Park green area per capita of each

prefecture—level city in Yunnan m*/ A\
g
M

2008 £ 2018 £
22N 7.34 11.31
b 6.13 11.44
EREA) 9.25 11.74
1l 9.38 10.98
I3 328 1.86 8.57
[IRANGE 14. 66 15.98
T 3.32 10. 68
&y T 2.63 10. 61
HEMEM 6.65 12.30
EARCIEL 8.33 12.38
SCLH 5.81 8.63
PYXLAR NN 9.87 14.25
FKHH 5.05 10. 31
PR M 5.79 10. 63
AT 3.36 9.91
SR 1.49 10. 30

IS FI &0 30T 19 8 B IR AT R m . N 38 2 T FRUE S
m?/ NLA R B R IX 5. 01~ 10 m*/ A A R 4
e1X,10. 01~ 15 m*/ N 3L = 55X, 15 m?/ AL
AR,

2008 4 25 1 48 Hb 9 DX 30 el 5 b B VR LA AE
TR R LAT X (8], R4 46 b A T b X v 45
FZW A T AL TE PG R A Y B E PR | A%
PANN b D N /N TR E S AT AV i = Ra s LI
WRHEE , =m0 A\ B sl Tl A A T o, R &
2018 4F, 75 TG 44 Hb 2 X 5 1 © T 1% 45 9 0 M T
75% N T A 2 b T R R T8 AR R, (U 7
VL B AN SC LR T AEg, T UL R B R VLT E 2800
AT ARG i A s i i AU (& 2)

2008—2018 4E & B 1Y 10 4E 0], = B & i 43
TR T — B B3GR AN Sk K F A 31% 1)
IRAEGE 63% 25 2% 6% B3 S5 g o 5 ) IX.
B R B TCAR 9 X I 199% 118 Fh 2 9% 75% 35 T
B 6% MR EI . =8 DX KK Y 4 i
Bl 1E A8 S ST AR T 1 2 2 X O | A Y
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Fig.2 Distribution of park green area per capita of

prefecture—level cities in Yunnan
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| — |
2
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Tab.3 Change of greenland and economic coordination in
Yunnan from 2008 to 2018

ks 3 =

a4 ﬁiﬁ%ﬁ) HEE  mzzu
2008 6.49 5711. 33 -
2009 7.67 6193.03 0.38
2010 8. 66 7251.92 0.13
2011 9.11 8933. 96 0. 64
2012 9.15 10361. 63 1. 00
2013 9.33 11895.23 0.76
2014 9. 66 12883. 16 0.33
2015 9. 65 13702. 63 1. 00
2016 10. 30 14818. 80 0.07
2017 10. 86 16376. 34 0.38
2018 11. 16 17881. 12 0.50

2008 4FFN 2018 4F 2 4 AL 7 BB N 3424 el
2o b 1T AR A 3G R A 1R 214% F1 72% , Gk ()3
TR A el AR Y 2 £ . AER 3 TR
LZEHTE] LI 1Y, 2008—2018 4FE = A8 (4t Hb 5 40 3%
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Tab.4 Evaluation criteria of greenland and economic

coordination level in Yunnan

il A BE HE =E mE ORE
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T fif 2008—2018 4F 5 B 45 45 b 4% IX A
Mo 52T R R U R P AR I A 2 1 TR A T
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Fig.3 Coordinated distribution of green space and
economic development of prefecture—level cities in
Yunnan from 2008 to 2018
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Distribution Pattern of Natural Alpine Lakes in Northwest Yunnan

WANG Youbing, SHI Junmei, YANG Jianjun, LUO Yanbin, LI Chunye
(Dali Branch, Yunnan Institute of Forest Inventory and Planning, Dali, Yunnan 671000, China)

Abstract: Based on the current survey data and high—definition images, this paper studied the distribu-
tion pattern of alpine lakes in Northwest Yunnan from the aspects of area distribution, quantitative struc-
ture, distribution area, distribution altitude and interference by GIS technology. The results showed that
there were a large number of alpine lakes in the study area, which were densely distributed, and a total of
1 272 alpine lakes were obtained, of which 97. 7% were less than 10. 0 hm®, belonging to the alpine mi-
cro water body; the largest number of alpine lakes were distributed in Diqging Tibetan Autonomous Prefec-
ture, and the corresponding Jinsha River water system was also more distributed ; the distribution altitude
of alpine lakes was concentrated in 3 200 ~4 700 m, and most of them were distributed at 4 000 m, in
general , alpine lakes were distributed along the ridge line, and the distribution of large area of alpine
lakes was relatively low; there was a certain degree of human interference, and the degree of interference

gradually increased from west to east, with the enhancement of the degree of interference, the altitude of
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alpine lakes was gradually decreasing.

Key words: alpine lakes; distribution pattern; alpine micro water body; interference; Northwest Yunnan
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Tissue Culture and Rapid Propagation and Anti—browning of
Lagerstroemia indica “Dynamite”

LI Fangfei', YANG Liping', LIU Zihua*, SHI Qun', CHEN Liwen',
HE Guizheng', YANG Qiong'
(1. Qinzhou Academy of Forestry, Qinzhou, Guangxi 535099, China;
2. Guangxi State—owned Qinlian Forest Farm, Qinzhou, Guangxi 535000, China)

Abstract: The stem segments of Lagerstroemia indica “Dynamite” were used as explants for tissue culture
and rapid propagation to study the anti—browning measures. The results showed that the stem segments of
3 em axillary buds collected in spring ( April) were pretreated, sterilized with 75% alcohol for 10 s and
then with 0. 1% mercuric chloride for 10 min, which had the lowestbrowning rate and pollution rate and
the good culture effect; the best anti—browning induction medium was 1/2 MS+6-BA 0.5 mg/L+NAA
0.1 mg/L+VC 2.0 g/L+L~-cysteine 1.5 g/L; the culture medium for strong seedlings and rooting of the
best “one—step” anti—browning method was 1/2 MS+6-BA 0.5 mg/L+NAA 0. 2 mg/L+VC 2.0 g¢/L+L-
cysteine 1.5 g/L.

Key words: Lagerstroemia indica “Dynamite” ; tissue culture and rapid propagation; anti—browning;

culture medium; axillary bud germination
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ANZEBE B FRRERD 10 R, A 3 WK, BT d AR
—IR,45 d JaGeit s AR L
2.3.1 EHRERE

DL MS K7 7723 R S ath, AN [ vk B ) K o
ATy S REEI| DYN S RN IILY/ M7 S T e = S )
TSHN0. 38% B EHT 3% ks , pH 5. 6, 414 HyBEFE
FEAE 121 °C R K B AR KA 20 min, ## B R HE
2.3.2 BEFREH

B 5 28 IR AR TE (2522) °C 25 RN 70% ~
80% , YGIETRFEE A 1 500~3 000 Lx , YGRS E] A 12 h/d.,

3ERESW

3.1 AEESAAREER BN IMEKRBHL R K
B R AR
AN T BRI E] 0] 20k Bk S oM
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PRYTHR AL S KRR AR K T HL 8 /N 2 Ak B
BRI R (R 1) .

*1 AEHESEGRESHNEMIMEERBLERELR
oAl
Tab.1 Effects of different disinfection combinations and
disinfection time on anti—browning and

sterilization of explants

] HEAS W LR BRE

/% /%
1 0. 1% Jt5k 6 min 63.3 33.3
2 0. 1%k 8 min 78.0 26.9
3 0. 1%7F+#% 10 min 75.7 16.7
4 0. 1%F+K 12 min 90. 4 10.2
5 75%WNE+0. 1% TR 10s+6min  60.6 30.5
6 75%WiAE+0. 1%TF R 10s+8min  70.4 20.4
7 75%WKE+0. 1%FK 10s+10min - 73.3 10.0
8  T5%WiKE+0.1%F5K  10s+12min  90.0 6.6

E BT REHA XL,

HIe 1 AT 0, A R 25 10 T, B T 25 B 1) 1 3%
T, SR A48 T 38 520 4 T v, T G 0 ) 38 T AT
M HFERHRMAMETEYE, H 0. 1% KIE 12
min B, #3{b 5™, 4 f0RIK 90. 4%, R 75% 0
FGIH#E 10 s, HH 0. 1% F+ K TH B 10 min B, 45 1042
BOBER 73.3%, 15 PR 15 RN 10%.,
PR B 7 2 < 21k BR ™ 50 i A0 1A 1Y) i AR T
Tk,

3.2 ANEBAEERAEZEKEN RSN RS

B & B %Mm

UM B R0 RE A 38 TG LR W R S I 2
FE . R (6 H) REMIME AT
B B R A RS e R £
I, AR 5 e R I R, R Rk EE (9 H) .
FZE(4 ) RIRAHXBAL, A R Fhiss e, mH
A AR A A IsF () A 2, P B 2 0 I L P9 A A
FME TG Y AR TR T G AR X IR,
A AR R ., T, BT (4 A REM
BER SRR AR (R 2)

VEPRIE B M A R A U SR A T 1
FEARNZ—, IWNE 2 A LI 1 W — e BER
LM AN A AR 1 20 B 7 25 B A B8 1) 1 0 i 348 34
WA, W7 A 38 ) B T i o H 2 2R B IR F) 4 em
i, BT 52 Vs YR R, B & R, BT, Ak
MR EBA T RS R K, B TR EN 2~3 em,

®2 ARBMHERARZRKENIEL
R R AR
Tab.2 Effects of different sampling time and different
stem length on anti—browning and axillary

bud germination

E WA B ?;écﬁi %Eﬁ:f 51‘;/3;% ﬁ/i%
1 HHEMAH) 1 90. 0 23.3 20.0
FEM4H) 2 78.7 20.0 40.5

3 HEGAH) 3 73.3 10.0 46. 8
4 H#EAH) 4 75.0 40.2 43.5
5 FESCED 1 100. 0 36.9 0.0
6 HE6 H) 2 93.3 30.0 16.7
7 HE(6 H) 3 86. 4 26.7 50.0
8 HE(6 H) 4 85.0 69. 1 32.6
9 L EICIED) 1 93.3 26.8 10.0
10 EICIED) 2 87.5 20.0 26.7
11 B9 AH) 3 80.0 18.1 36.7
12 B®ZEO ) 4 78.0 66. 3 24.5

E LB FERFREBAEXLL(TR),

A R B (4 H ) RE LT KR %
3 em KM ZF 2R B IR AT
3.3 AEZNERERFMYAS BN RIKRF

B & B0

AN TR TCATLER e B B a8 i 4 6 X fb B i 25
B & S 45 R L3 3,

I8 3 WAL, IR 3R] B Ak ) 2 A [ A B
T SME RS AL, W) B SR A R A B A Tl AR
UK VCSL-2P &R >AC, [HEF a4 H
Lo s it FHBT RS SO ST Y TR I A58 VE 2.0
o/ L+L—2E PR RR 1. 5 o/L i Pl RO el k%R
4 50. 2%,

172 MS 5 MS #5357 H 54 2 05 in e [ 5510 b A £k
FEPU AR B4 R AR AR B ) 172 MS
O ALR AL, IR AE R ARV B oL A A
THhikafh, HICHEREEE Ny 172 MS M 46
M VC 2.0 g/L+L-FIEEMR 1. 5 o/L i 1 L3Rk E
50. 2% , W &% ik 66. 6% , JCH K HA, W,
“LLKERT S R YUE R AR T 172 MS+6-
BA 0.5 mg/L+NAA 0.1 mg/L+VC 2.0 g/L+L—2Ffif
IR 1.5g/L,
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R3 AEENEZRERFNYAEITHENL
BRI R B0
Tab.3 Effects of different inorganic salt concentrations
and additive combinations on anti—browning

and axillary bud germination

T
1 1/2MS X 75.7  46.8 it
2 1/2M8 VC 2.0 56.7  56.7 ik
3 1/2MS ACO0.2 63.5 50.0  #59
4 172 M8 Lk 1.5 60.0 53.3 il

5 1/2MS VC2.0+L-FBtEm 1.5 50.2  66.6  sEif:

6 1/2MS ACO.5+L-Ppe&Emz 1.5 549  63.5 ik

7 MS it et 86.7 46.9 i
8 MS VC 2.0 60.4 52.0 it
9 MS ACO0.2 68.2 49.9 5
10 MS LB 1.5 60.5 50.5 5
11 MS  VC2.0+L-kfk&EiR 1.5 53.3  60.0 @Rl
12 MS  ACO.5+L—FBEEFR 1.5 56.7 58.9 ik

3.4 AREKFTFIRREREGIHEAER E R

AT AR A A S e B B L2 5 S e < 4T
KERT R BRARARIG B AR 2 A T R
AT H 5 FHAS BH S5 v A oo DU kS 5 2 11
K, 6-BAWEE ] 0.3 mg/L H5HE N 0.1 mg/L
(9 NAA FE LU N8 28 19 58 22 AR R AR 4T 55 5 6
BA T 2 1.5 mg/L H5WE N 0.1 mg/L Y
NAA Fit LB, N8 2R A 1 2 2, RERR /DN, 3
Gyt R R A g A Ak, AR T A Y 6
BA WBEH 0.5 mg/L H5W R 0.2 mg/L [ NAA
Bl R, B0 2R B0, AR AEOH: K (£ 4) .

F4 AEREKPFFIRREHSITIEENERB T
Tab.4 Effects of different growth regulators and concentration

combinations on proliferation and rooting

pm OBA  NAA BE EWEe ERE ERE
/mg-L7" /mg-L? R¥  /em /% /%
1 0.3 0.1 3.1 3.0 95.6 4.0
2 0.5 0.1 4.0 4.2 97.2 4.5
3 0.5 0.2 4.2 4.3 99.7 4.7
4 1.0 0.1 3.5 4.6 90. 1 3.9
5 1.5 0.1 2.8 4.0 80.5 3.0

ANE ZFFEREFRFE 1/2 MS+6-BA 0. 5 mg/L+NAA
0.2 mg/L+VC 2.0 g/L+L—2F % 1.5 o/L T fE
“—B7 R T ELA S SR RO 4.2, i =
4.3 em, ERER 99.7%, LEHEHIE, HE 12
MS +6-BA 0.5 mg/L+NAA 0.2 mg/L+VC 2.0 g/L+
LR 1.5 o/ L 20 KBk St AE BB 1L 1Y
P A AR R

4 SRS

1) “LLRIR" N SR B £ HER S
VRS e M7 A A T 4 7 e L2 5 P B i O
HOR AP 2R i A D AL i B 2R A&
Wil . WU RN M IRAE KT e, D) 20 i
b S T S AR A T R S T, M ) T R
708 S S €, K A () S B W B R B
FREE A0 240 B P9 LA R 1 T AN SME IR
HA

2) XFAMEARIEA T B AL BOEPUAE AL B 5 Y
FEEF B, %R h K S AR T A B S,
75%EKE KB 10 s, FH 0. 1% 5K KH 10 min K
(ER(EEYIR7N

3) HME AR AR I 8] 25 BN Bt 4k S il
FWR BRI, T4 ) AN B, A
FITHir Ik, 7 HL2 A 5T s A 4 B[R] PN 5 Ty
KT NATH RIS Y E A BT L B R4
MR ZF 2R BERE SRR et R A3 07 5 HBUAE
KR 2L B, 2R B R /IS, AR 5 T AR (0 1T
BUZEBAK ) sk, 41 40 N AR - i 2 31 4
ARE RSB, M Tk SRl ' H2E B KA, Y
A RIS Y 2 MELUBIR K, w5150, ik
BRW], 2L KER” B LB K EY 3 em
EH

4) BEARTCHLER M B 4% A IR 39 700 A b 24 S
LA B AE 5355 TR A I AU A0 700 R B 550 45 347 e
ARG IER L, IS5 R R B AP i 2 4
Fi%H 1/2 MS+6-BA 0.5 mg/L+NAA 0.1 mg/L+
VC 2.0 g¢/L+L—2EEERR 1. 5 o/L; e his by« —
e M AR MBS R 5K 1/2 MS+6-BA 0.5 mg/L+
NAA 0.2 mg/L+VC 2.0 g/L+L—2E &R 1.5 ¢/L,

5) FH <« — 20k AR B 21 KBRS0, ZF 3G A
RBON 4.2 WimE N 4.3 em, AERRA 99. 7% , BESE
FERUHT R, 0 AR 2 < ATk ER T SRR AL
BRI A= Tk,

(T#% 152 W)
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Genetic Status and Conservation Implications of
Fragmented Populations of Helianthemum

SU Zhihao', ZHUO Li*, JIANG Xiaolong®, GONG Yanming'

(1. Key Laboratory of Biogeography and Bioresource in Arid Land, Xinjiang Institute of Ecology and Geography,
Chinese Academy of Sciences, Urumqi 830011, China; 2. Library of Xinjiang Normal University, Urumqi 830011, China;
3. Laboratory of Forestry Genetics, Central South University of Forestry and Technology, Changsha 410004, China)

Abstract: This paper investigated the genetic structure across the whole distribution range of Helianthe-
mum in northwestern desert of China using ITS sequence and chloroplast SSRs. The results showed that
there was strong genetic divergence between Xinjiang region and Inner Mongolia region in Helianthemum ;
there was a significant genetic divergence between the populations in Xinjiang regionand Inner Mongolia re-
gion respectively. This paper speculated that the climate change during the early Pleistocene resulted in the
discontinuous distribution of the populations and the interruption of gene flow, leading to genetic divergence
between the two regions; the low seed production rate, fragmented habitat, multiple geographical barriers

and limited self transmission capacity limited gene flow among populations; the genetic drift and inbreed-
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ing effect of small populations aggravated the genetic divergence among populations in the region.

Key words: Helianthemum ; population; genetic structure; chloroplast SSRs; genetic divergence; Xin-

jlang region; Inner Mongolia region

2 H 8 )& (Helianthemum) “H2f H 168 524 /)N
AR R AR ) X R A R H A TR R
PRAN AR RO P T JUEE R o AR SR TE N S
FE AT TP R 2 ey S I X, 2 H
I8 S EPIRER I A, AR TR 1000~ 1400 m
ITFEE AT T 5% Fe 3 | bR 10~ 15 em, AR R 24
20 cm , Z5H8 B R DR BA B R 1Y e 220
BB, TRV b M DX AR JEE e R B LB AR ), OF
BB A AR B A P T T 5 ORI R B
Fels B KU VD R A R R R R
ST T NS 2 AL AT 5E Y 2 H AL A )
—fih ( Helianthemum songaricum Schrenk ) (1] ., X—2Z
SEARE Y AR B DIE RSN A AERTE S 22
SR T NS B2 B AR B ST B — A
i TR 282 H 46 ( Helianthemum ordosicum Y.
Z. Zhao, Z. Y. Zhu, et R. Cao),3FIA RN Y
ER/R 232 H AL 2 i HEIE JR 2 H 46 ( H. songaricum)
PEARAT AR > AR SR S A BE T
Bt ALHL X5 N S L X 2R B A TR A
(IR AE o3 B WFIT A R SCHF — 2 e A 25 NN 52
W2 HAE (H. ordosicum ) JH 7 i R SR /R 2 W2 H
AERIAE

2 HAE)E H o An i AR B0 i TR A
R AR NG Bt BE T, S SO AR SR
b, TR R 2URID | AR K R E A 32 B R
SR H OB KRR TR H OB, CE LR
E I A E Y Z RO AT SR A A LS
BAP 258, N E R AR Y . SRR R IR
WA BRI PRI R T, TR AT 7T B X — D0 R By XU
VO YR E G Z2 R B gst A% i o ) i 2k ) B fel i
ME LA W AR U B85 728 1, A AR DA H RiT Y 8 e
BAE ) KA, WG A A B DR it LA A
RO KU E R A FEAME BT, T
R P S A B R e Bt /b AR A5 19 A8 53 67 45
B AR T2 B ALE T YR Y 5t 4% FEAE I R i
WdR , HF 0 AR R R G050 K= 4% DNA BidiE,
I, 2 H AR A 73 2 SOs B R e RO DT S 75 B 45 5
Z ISR AT DAL A% BE R SO — 2D R AT
B, AR TR (epSSRs) 47 AR SLEG 45 R 2 A M

i, R IR A AERE T2 N T R s A e 0T
FEPT B WOGE AL % DNA FRid, 1% & W)
FhvEAG IR A BIF 5% B At 0 220t 24 A B . AR
FHM SR TR T Je TS J7 88528 H 468 it L 45
BRI A0 TN 5 P SRR Z2 3 2 H AR FE i 2
TAREI A 4325 80T H. ordosicum VL K2 H LR T
PRI s (L 45 A0 AR, LU 28 B AR & 5t % (R 47
PR R

1 HH5 7%

1.1 #F#

AWEFEARYESR AT FR A BiC 2K ( Chines Virtual
Herbarium) FHIF % 25 BHIFIS 3C, 2010—2014 4748
T2 HAG B BT S O LI 45 | Y VR IR b S D 52
PSR R Z a5 B R EFIPE H LS 15 4
Ja e, o AL 4y 8 A (1~8)  MEM /R ok 1
AN9) , NEHVES/RZH 6 N (£ 1,E 1),

*1 FHUEBEHREMUEREETRSH
Tab.1 Sample locations and genetic divergence of

Helianthemum populations

wx mr BE e 2R
wms YmEg ERES
e 1 mc H1, H2 A
2 HST H1 A
3 KKS HI A
4 7YC HI A
5 KB HI A
6 BL H3 A
7 LK H3 A
8 KLBL H1 A
9 BSD H4 A
PEERIR 10 MX H5, H6 B
2 1 QLG HS, H6 B
12 KBQ H5, H6, H7, H8 B
13 QPJ H5, H6, HY B
14 QLS H5, H6 B
15 HN H5, H6 B

& JERE Y B ) JERE AR R AR
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Fig.1 Distribution of sample locations of Helianthemum

populations

PPOPNRAR R LR EG B TR S B GPS iYL
ok, BRI AR AR FHRERC R AE 7
4 CUKFERAER
1.2 AR FiE

ARSEHG i DNA B $2 ORI G 2 x CTAB
P AR B DNA 4l 5k 24Nt
FETHGI , ISR TR 592 % Soubani % &
(2 H AR 3 ks i DR 28514 mimSf-
trnGr, mtrnl.2—trnF F1 mtrmL5 —tmL3"2! [ 1TS2 ¢ 512
% Sun EWFEFTHG I . ARIE PCR KRN 25
pL, Ho 436 25 ng DNA £4%, 1. 5 mmol/L MgCl, ,
0. 2 mmol/L. dNTPs, 10 mmol/L Tris—HCI,50 mmol/L
KClI,0. 5 unit Taq fi,5 wmol/L X [m 54, M4 KTH
A PCR KW FEJF 1R .95 C 4 min; 30 {3
(92°°C 455,57 °C 455,72 °C 1 min) ;72 °C ZE{H 10 min;
ITS2 J¥41 PCR KW FEF U T :94 °C 5 min; 35 PME
F£(94 °C 305,52 °C 455,72 °C 1 min) ;72 °C ZEA#1 8
min, PCR )W fE PTC-100 DNA |- #k47, M4k
LA PCR W AEMI F AL ABI 3730XL F43 55, i
BER/IMERAE Geneious 7. 01 |43 1TS2 41
SEQUENCHER 4.8 ( Gene Codes, Ann Arbor, MI,
USA) %, ] CLUSTALW % AEHED ) T TR IE
1.3 #ES

X PR SRR TS W TS 2 R B, #k/)
HE 20 A A5 B B A A AR S %o S A ) s A
FEES (Fg ) H13R A GenAlEx 6.5+ MR85t
TGRS AT F 7 2250, T RLB AL AR S A R BE
PLRERE] 4 43 BE ], SR A 10 000 kB ik A T i 2
PRI I FH TR AR RO 1A% B S 7R B MEGA
6 "1 UPGMA i 2 fa E 1] 5 2 5 R RPIRIE N

2 ERESW

2.1 EAREREFITS B34

3SR B E R ic IR 13 N2 AF R
A7, Hordt munSE—tmGr 3 N5 B 5 (133,134,
135) , mtrnl.2 —trnF 4 /{5 B 07 45 (219, 222, 223,
224) ,mtrnL.5 —tml3 6 415 B & (238,239,240,
242,243 ,244) , BH05 B UL ARk, 154 K
HAGH] 9 NEAERL(HL ~H9) . 1TS2 P HEFI G K
&A1 449 bp, 7E 173 bp Ab K& B — A~ AR AF B AL A5
(G/T) 78 15 M JEEE 116 A I A 4% 3%
IR (A A1 B) WA
2.2 BEETRHMIESR

2 HAEE 9 A BfE Al HI ~H4 H A0 T8 i
X HS ~H9 HAp A TINSE I HLIX , 7ERT s b X 9
AN JEFEH AR HL T A TR 6 AR, 4300
ZJERE JMC, HST, KKS,ZYC, KB, KLBL; 4% % H2
R A TR IMC b A5 80 H3 434 TR AL 45
FJEFE LK DA 25 A6 38 9 Ja i BL; HA% 8 He H
I3 AR TH AL A ) JERE BSD, 7N 52 1 THER/R 2 i
6 NERER, B HS H6 A6 T A B9 s, 2
f5#9 H7 \H8 H i TRt KBQ, o5 H9 H 44
TRERE QP], BFERA A HAMAG T8 di b X | A% 3k
KA B HAafi TS S /R Z0m i (K 2) .
2.3 mREM

£ UPGMA Biefr, 2 H AL & J& B 53 A~ K4y
R ERER N — 3, NS IR RER N — 3L,
BRI 9 AN BB IR 533 4032 1 A dE JE A
HST,KKS,ZYC,KB,KLBL,JMC; 437 2 NN 1E
3SR, — AN AR ERE BL LK, 55— AN 4 &
# BSD, WZE B R BRI IR 3, — L H
KBQ, % — 34 QPJ,HN, QLS ,MX, QLG ([ 3) ,

BFH RN, HAEE 79% (p<0.001)
()AL AR S R A T RER ], A 21% A% 8 5 &k
AT R BE NS R T R R R X 3R 43, 67 % 1Y
AR S A T b DX TA) 5 70T 5 b X 939% 1Y 35t 1% A8
SR T IREER] AN S ] X, 229% 13845 48 S5 &
ATEEERI (K 4)

3 iTFig

3.1 FEMRSHNE R YA EEENEES L
1 I PR 7Y 55 I g A B U RSCHE 32 B o e b

IXF2F H AL RS 58 M X 2 B AR R A T
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Fig. 2 Distribution of chloroplast haplotypes and nuclear genotypes of Helianthemum
KB
KLBL
ZYC
KKS
[ HST e Hi X [R]
JMC 9% 67%
BSD
| BL
| LK a. AN X P A B b. BT JE R AN A X 4
—— KBQ
QPJ
HN
QLS
MX
QLG
0.5 0.4 0.3 0.2 0.1 0.0

3 UPGMA FMEMFBHERRRFEEZXR
Fig.3 Phylogenetic relationships of Helianthemum
populations constructed by UPGMA

W AYE A s, 2 H AR SR NP DX R A 1 252
OF ST T RIILORAE H LR T 70 SB[ 22,
SCRFR— 2 Je R AR NI NS H AR FE A 7 A
BAhERR 20 HAERY WA, 7R 28 =4, R E 7Y
JETE B X Y A S B R, ORI, it
ISR IX 2R B — L8l > B AE, nTRET 2 i
HEISE D , 23T P E R , 4 R BT S
TEMEERE =20, PEBET 6L S A R, v b X U fe s

c. HriEHX FrA JE#

d. AKX A JERE

B4 ¥HEEBDTFHESN
Fig. 4 Analysis of molecular variance for

Helianthemum

PR AU, JEEER KN TR A,
SRR 0. 6~0. 8 Ma Bk 4 2 7R fERIZY
ARl AR b, PG AL b X AR 22 48 W) 1) Fh 1E 7 28 T K 4
TR AR RS W] 6 A 7520 A T 1T P A JBE 1)
e HACERER Y S 380 H AL R ETE A8 N 5 i
XA [E W oA, 2 H AL A RS R AT DA S X —

Ve
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B, Pl w5 oty 1 L X PR AR B
BAAETRUARIRSS . F H AR JE LT VG 8 JER L DX ke O
T b, DX R R T, A, R L X AR [
T FRIX (HA 2 5 0 AL 2 [6] e AR R
g5 A S AL, B R R A Z AR,
1117 PR 552 7y P B R 22 307 i L TR g B A L B
H DO [R) S TT BEZ2 B AN [R) 38t (5 A8 53, T RE 3L
BEBL RN —EENE,
3.2 ¥ AEEEEEN

I 2 AR Bl T3 52 0000 9 BH MBS 1R 21 B A JE e 1]
AT BEE L B SRR Z ol H AL R RE R &
AT RS L, T 2 JRBERG R
Z UPGMA b 32 5 W0 9 b Bl J 08 1] 119 38 4% 29
I FEREREZ R UPGMA B0 i K2k H
AEJEHE BL, LK F1 BSD 5 35 b X 1] % M X HoAh J
B BRIR 20k H AL E#E KBQ 38 b X 0 1% L [X.
HoAbFERE, Brm HSEHIX A H AR TR B E 0
BB S 2\ FEAHIC, (1) 2F HAE =A%,
EMRFEFLN E BB EZMH RTINS,
Ak E IEH LR BN A IR TE 2 40 )5
B B A5 1Rk s R 2B BRI G B R E
087 A P = SRl LR 1 S YNNI v = =i e s o 1
PR BAh, T RS R, 2 B AR R
RRAUR P (2) 2 H AR A S R et
RUAIAS A R 1) B4 L0 ik o3 R R/ INAS ST 252 20 e
WE IR H AR BE A TR 4 2 v 5 [RRE SRR
ZHk B R T 5 IR FE A, 1
A5 [ 1 b RS A FR A R LR 68 1, BRI T
e H AL R A1) 10 35 PR 3AE , 389800 T e b 22 1) ) s
B, (3) HERE /R HAE 550 /R 2302 H A R Bk
ANFERFRE /N E B BE 52 M B B B A5 R . /NE R
O T RABRAG AR T s JLRI N, Ir a8 2 i
R B A 2 A BE DT a8t A% BE AR 0 A9 5 47 3 IR 3
OGP R A A5 A7 i TR Y B K A A A ol A5 )
I A SR A I
3.3 ¥ HEBEERIPHNET

A= 858 Fr Bk e AN Bl b A 25 2R oA 4 i I %) 7
WA ABE A B AL R AR T R4 i 1% 2
YRR B HXF AR 2 5 (14038 N BE 77, A S BRI K
AR AR AL, R B AR E S8k H
AE R REBAL 2 REERRAR, B B B X A T 04, 4l 0t
FEH LUF PR AP0 . (1) H 728 H AR 5% 358 e 1 X
PRERAR D R T A 43 A0 XA R AR L

IMEAGRAF 5 (2) IR EAL T3, Bl 1tk N i sl it B2
T AR X R IR SERE R AE T , H ST G AR PRI X
PRI B AR AT 5 (3) R R AR JE R AT N T 520 %)
FNERE, AT AR AR SRR T, S A R
FELLY R X T i AR R AH B KA 35 i
JOLAE R AT S A AR B b, 15 i i, E KA (] W
EMIAYIE D 5 (4) MR AZ OBl B BT IR, i A B R
A FRIB AR T VR S I8 M A, ST B B
W, Xt H R A BEA T I AR A

SE W

[1] 283, mEEYEIM]. JEat R R, 1990.

[2] B—2 B, RS0 . L HAER )], Y3k
2#4% ,2000,38(3) :294-296.

[3] SUZ H,ZHANG M L,SANDERSON S C. Chloroplast phy-
logeography of Helianthemum songaricum ( Cistaceae) from
northwestern China; implications for preservation of genetic
diversity[ J |. Conservation Genetics, 2011, 12(6) :1525-
1537.

[4] ZEpoR . WIEBRICBMEA N H AR S B U ESS
FiAETE (1], AEAS#2%0,1998,17(2) :16-19.

[5] R, k5 55 55 . BMmMIGHYE HAERT Sk
[J]. RV, 2006,26(2) :312-316.

[6] FA¥Y, 250 XUBR 55 . vh E S0 i A5 37 A ) £
SFYAERMTE[T]. MolkRRE,2001,37(1) :52-57.

[7] EBERT D,PEAKALL R. Chloroplast simple sequence re-
peats (cpSSRs) : Technical resources and recommendations
for expanding cpSSR discovery and applications to a wide
array of plant species[ J]. Molecular Ecology,2009,9:673-
690.

[8] VENDRAMIN G G,LELLI L,ROSSI P,et al. A set of primers
for the amplification of 20 chloroplast microsatellites in Pi-
naceae[ J ]. Molecular Ecology,1996,5(4) :595-598.

[9] MORGANTE M, FELICE N, VENDRAMIN G G. Analysis
of hyper—variable chloroplast microsatellites in Pinus hale—
pensisreveals a dramatic genetic bottleneck [ M ] . London
Chapman and Hall,1997.

[10] LIUJ Q,SUN Y S,GE X J, et al. Phylogeographic studies
of plants in Chinaadvances in the past and directions in
the future [ J ] . Journal of Systematics and Evolution,
2012,50(3) :267-275.

[11] DOYLE J J,DOYLE J L. A rapid DNA isolation procedure
from small quantities of fresh leaf tissues[ J]. Phytochem—
ical Bulletin, 1987,19:11-15.

[ 12] SOUBANI E,HEDREN M, WIDEN B. Phylogeography of

the European rock rose Helianthemum nummularium ( Cis-



F4H

HEFE . FEHEBRRUBHNBEEARRRIPBT *53-

[13]

[14]

[15]

[16]

[17]

[18]
[19]

taceae ) ; incongruent patterns of differentiation in plastid
DNA and morphology[ J]. Botanical Journal of the Linnean
Society,2014,176(3) :311-331.

SUN Y, SKINNER D Z,LIANG G H, et al. Phylogenetic
analysis of Sorghum and related taxa using Internal Tran-
scribed Spacer of nuclear ribosomal DNA[ J]. Theoretical
and Applied Genetics,1994,89(1) :26-32.

KEARSE M,MOIR R, WILSON A, et al. Geneious Basic:
an integrated and extendable desktop software platform for
the organization and analysis of sequence data[ J]. Bioin—
formatics,2012,28(12) :1647-1649.

THOMPSON J D, HIGGINS D G, GIBSON T J. Clustal -
W-—improving the sensitivity of progressive multiple se-
quence alignment through sequence weighting, position —
specific gap penalties and weight matrix choice[ J]. Nucleic
Acids Research,1994,22(22) .:4673-4680.

PEAKALL R,SMOUSE P E. GENALEX 6:genetic analysis
in Excel. Population genetic software for teaching and re-
search [ J | . Molecular Ecology Notes, 2006, 6 (1) : 288
-295.

TAMURA K,STECHER G,PETERSON D, et al. MEGA6:
molecular evolutionary genetics analysis version 6.0[J].
Molecular Biology and Evolution, 2013, 30(12) . 2725-
2729.

CZENDA P. Flora du Sahara| M ]. Paris: CHRS, 1977.
LIU Y X. A study on origin and formation of the Chinese
desert flora [ J] . Journal of Systematics and Evolution,
1995,33.131-143.

ZHENG H B,POWELL C M, BUTCHER K, et al. Late
Neogene Loess deposition in southern Tarim Basin ;tectonic
and palaeo environmental implications[ J ]. Tectonophysics,
2003,375:49-59.

SUN J M,ZHANG L Y,DENG C L, et al. Evidence for en-

[22]

[23]

[24]

[25]

[27]

[28]

[29]

hanced aridity in the Tarim Basin of China since 5.3Ma
[J]. Quaternary Science Reviews, 2008, 27(9) : 1012-
1023.

WILLIAMS M A J,DUNKERLEY D L,DE DEKKER P,
et al. Quaternary Environments|[ M ]. London; Edward Ar-
nold, 1993.

WALKER J W. Evolution of exine structure in pollen of
primitive angiosperms [ J ] . American Journal of Botany,
1974,61(8) :891-902.

MA X P,ZHAO C L,SONG Y X. The present situation
and conservation countermeasures of threatened plant He-
lianthemum songaricum Schrenk [ J]. Journal of Agricultural
Sciences ,2007,28(1) ;72-75.

CAO R,DUAN F Z,MA H, et al. The biodiversity and
population biology of a relic species—Helianthemum son-
garicum[ J]. Chinese Science Abstract,2000,6(2) :220-
222.

ZHANG ] M. Studies on the geological structures and
characteristic of terrain and landform in Yili river basin
[J]. Journal of Shihezi University,2006,24;442-445.
SCHAAL B A,LEVERICH W J. Molecular variation in i-
solated plant populations [ J ] . Plant Species Biology,
1996,11:33-40.

LYNCH M, CONERY J, BURGER R. Mutational meltdowns
in sexual populations[ J]. Evolution, 1995, 49(6) ;1067-
1080.

YOUNG A,BOYLE T,BROWN T. The population genetic
consequences of habitat fragmentation for plants[J]. Trends
in Ecology and Evolution,1996,11(10) :413-418.

TAEh B MR
B . KA BRIE



$£46%5 F 41 ol @ E M K Vol. 46 No. 4
2021 %7 A Forest Inventory and Planning July 2021

doi:10. 3969/j. issn. 1671-3168. 2021. 04. 011

ETFGISFHEITERHENNREBREMBEDE
MTEZESHNE

VAR AL g 1k 2 B A 1)

B OEF) BORAE XA R B GREHE
(mZEANF, B TL 444200)

FEE bR 3k 2 = B 2019—2020 4 2 AN R B R AME R 340 2 40 , AR APF-1 313
A ANAR R A o R AT HH S BN R GIS R %3t , SIANEE EoH 5 L 245 R4GE 54T,
SHARN R R A = 8 5 oA R ATAE AT AR R . R ER AN BRI R R EHHASAA,
BERBEASALIE—10 A15 8, —FRE A 1R, R\ AS A B%HAh6—8 A, 5
ABLT 10 A 15, &% BRI ramipR & RPRET, R0 FEMERZHE om Ry, L
R TEE WL A EMBRFG O HEEIERRBRRE R 2 FEE,HRERSIE, &
P AAGE A R R e R 0 F 4 KR AT R A AR AN R A AR TP 5 RE AL
RRAEEF, RO BEAGEREEARARERERES, MBRFLANLAHK RBESH R,
&P S 4F & VLK B MR S
KEEIA AR R AP B & R R BB AR R GIS R A ot s A B B AT L B A A 4G A 5 AT
& 4325 .5763. 305;S763. 38; P208 ;S866. 1 ERFRERD . A XEHS1671-3168(2021) 04-0054-07
5183 : H IEM] WU XG4 55 . BT GIS 23 [ G T H 754k (0 WA A8 TR A R e 2l 25 R 22 ] 2 B2 43 A1 ) f—— LA
WL T2 BRI 1], Mok TR ,2021,46(4) :54-60. doi: 10. 3969/j. issn. 1671-3168. 2021. 04. 011
XIAO Zhengli, JING Shunhua, LIU Hailing, et al. Population Dynamics and Spatial Density Distribution of Monochamus
alternatus Based on GIS Spatial Statistics and Trapping Method A Case Study of Yuan’an County in Hubei[ J]. Forest
Inventory and Planning,2021,46(4) :54—60. doi: 10. 3969/j. issn. 1671-3168. 2021. 04. 011

Population Dynamics and Spatial Density Distribution of
Monochamus alternatus Based on GIS Spatial Statistics
and Trapping Method

——A Case Study of Yuan'an County in Hubei

XIAO Zhengli, JING Shunhua, LIU Hailing, ZHOU Yong, CHEN Yuping
(Yuan’an Bureau of Forestry, Yuan'an, Hubei 444200, China)

Abstract; The trapping data of Monochamus alternatus in different areas of Yuan’an County, Hubei
Province from 2019 to 2020 were collected. The adults of Monochamus alternatus were trapped and moni-

tored by APF-1 attractant andthe spatial density distribution was estimated and visualized by using GIS

s B #5:2020-11-23.
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spatial statistics, kernel density analysis and Kriging spatial interpolation analysis. The results showed
that the adult activity period was 5 months from May 1 to October 15, and only one generation occurred in
a year. The initial stage of adult eclosion began in May, peaked from June to August, and finally reached
the peak on October 15. The peak period was delayed by altitude, the peak period was advanced, and
the insect population density was decreased by the increase of rainfall. The distribution of Monochamus
alternatus generally existed in the pine forest of the study area. The results of kernel density analysisre-
flectedthe aggregation characteristics of regional population density distribution, the results of Kriging in-
terpolation reflected the characteristics of the continuous spatial distribution densities. The distribution of
Monochamus alternatus in pine forest was different in different geographical locations, and the population
density was low at high altitude and high at low altitude. The thorough prevention and control of
Monochamus alternatuswas difficult to achieve for the characteristics oflong eclosion cycle, uneven region-
al distributionand concealment.

Key words: Monochamus alternatus; population dynamics; spatial density; trapping method; GIS spa-

tial statistics; kernel density analysis; Kriging spatial interpolation analysis
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Tab.3 Area and grade of Kernel density and Kriging interpolation
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Fig. 4 Kriging interpolation results of monitoring data
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Review on “Deflagration” in Forest Fire

ZHANG Wenwen', WANG Qiuhua', XU Weiheng®, YAN Xiangxiang', LONG Tengteng',
WEI Jianheng', GAO Zhongliang'
(1. Faculty of Civil Engineering, Southwest Foresiry University/ Yunnan Key Laboratory of Forest Disaster Warning and
Control, Kunming 650224, China; 2 College of Big Data and Intelligent Engineering, Southwest Forestry University /
Key Laboratory of State Forestry and Grassland Administration on Forest and Ecological Big Data, Kunming 650224, China)

Abstract: “Deflagration” in forest fire is an extreme fire behavior, driven by many factors, which is
sudden and accidental, with great risk and poses a serious threat to the life safety of fire fighters and af-
fects the safety of forest property. Based on the relevant research progress of forest fire deflagration at
home and abroad and cases of forest fire deflagration over the years, this paper discussed the characteris-
tics, formation mechanism and law of forest fire deflagration, and put forward countermeasures such as
strengthening early warning and monitoring, building fire prevention projects and improving management
efficiency. The future research direction of forest fire deflagration was prospected from the perspectives of
safety prevention, fire environment measurement, deflagration mechanism, improving the spread rate of

forest fire and the accuracy of fire behavior prediction.
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4 AREE

UTAEA IR KT B SN LB G2 1) 4 ik 128 2
1] 5 | SRR K i A ) TR HIE AR A4 I
RN JFHBAG T —E R, (B KT ST
] PN SIS0 M s R EE i 22—, S o J 9K K AR R
JEVEAT IR, P MR KRR, AT 25 45 JCER
B (0 S PR DU AR K DL AT PR, DL S AE PR 7
AT F IR K AT 2 A B, i 7 i — 2B T
MW R B N R 2, ARt 2 (6] 9 0 3 Ak
ZRMESC AR AFIEF K 0 & S FAT g B — AN 2 B
G R0 K IAT IR e

XA TE AR ICBIRAT I BEAT TR 73 B P
LR SRR . WEFPRZRARE , BRI A,

FFE N B 0] SRAFES — B[R] 2E A K 3 50 2 434, el
I SR B 03 3R] 78 il 2 A e sl . X R
ARAF RIS K RAR A TG0 B 068k, X F A 58 i
Uity KR 5 ISR WA RR R ME B RS i A
Kpeb M A T N A BT RS SR T KB b
SCIMECRE , 45 A KPR RRAE | 30 o X B AR mT 4k
VBRI RRAE SRR A A
FRESFEROIIE | BA2h 5 R HE B IR K ) KRS, A %
MRS K R AL

B K BN I 3E— 25 IR R K T T B R F
B, IR RN FH A4 P o 2 T X R AR kB
FIK 5 W R BRRERAIR K I KB4, B e T By B B By
WA TEAT KK R G RE & 08T, INRE 543 Ar Hh 4R
REAR SR s WA MBI s S i 2e 5y
TADCH R R K AT AT, 2R FH LA K R AL R AR A
T T AR RMILIR ) s R R v s ) R 2O
B 5O IS (LIDAR) Bdis , AS W42 7+ 2R AT 4%
WSR3 SRR ] 0RG B BE v MR K A TR I
JAT I sy L)

SE M

(1] EZMl R, FR R RS ES, B . 4 E 2Rk
LA (2016—2025 4F) [J]. Hv [ RE 20 31,2017 (1)
34-44.

[2] P45 . DMK B T R A ARICRIR ™ At AT ].
H i 59 E 2019(5) < 10.

[3] &PALAR RIRAS . BRMREEIR K AT A Joy 1) T2 3 S 5
[J]. kFFF,2001(3) :140-143,148.

[4] VIEGAS C. Aerodynamic Characteristics of Some Potential
Embers[ C]// VI International Conference on Forest Fire
Research. 2010.

[5] gk . ARACERIHLEBISE[T].
2019,5(22) :33-35.

(6] &P it . DiTA“H” [EB/OL]. (2019-04-03). ht-
tps ://www. sohu. com/a/305593971_727387.

(7] 6. FMRICR TR R ELSL[ EB/OL]. (2019-
04-19). http://www. forestry. gov. cn/main/1042/20190419/
095921424422280. html.

[8] VIEGAS D X,ROSSA C,CABALLERO D, et al. Analysis

WP (BT,

of accidents in 2005 fires in Portugal and Spain[ J]. Forest
Ecology and Management,2006,234(15) ;141.
[9] PALMER T Y. Large fire winds, gases and smoke[ J]. At-
mospheric Environment,1981,15(10) :2079-2090.
[10] COEN,JANICE. Modeling wildland fires: A description of
the Coupled Atmosphere — Wildland Fire Environment
model (CAWFE) [ M]. Mccarthy,2013.



* 66 - ok iE & A X F 465
[11] ERKAE . BRI GE B i kAT R At5E [ D], db [25] AR, EIEn, 1,45 . 3R AR R B R A KU

[12]

[13]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[24]

AL EAOlL AR BFTE BE , 2010.

CLARK T,JENKINS M,COEN J,et al. A Coupled Atmos-
phere—Fire Model : Role of the Convective Froude Number
and Dynamic Fingering at the Fireline [ J] . International
Journal of Wildland Fire,1996,6(4) :177-190.

FIBE, 5507 18, 1, 45 . BRI BRI PR B B %o
e[ J]. THBES(HTRL) ,2019,5(9) :56-59.
B R 2N A5 BRARERBE b B R BR K AT
HBEFERERELT]. AL, 2008 (1) :47-50.
FFALAR, TR, MIBERG, 55 . & T RRMRIRBE K AT 8
SRS S RIE[J]. AALRE, 2004 (3) : 179
-183.

RIS R Ty . W S PR BRI RO 22
WEFRAERLLT]. THBT 5 (TR ,2019,5(7) 4-21.
CHATELON J,SAUVAGNARGUES S, DUSSERRE G, et
al. Generalized Blaze Flash, a " Flashover" Behavior for
Forest Fires—Analysis from the Firefighter’ s Point of
View[ J ] . Open Journal of Forestry, 2014,4 (5) ;547
-557.

VIEGAS X, DOMINGOS. A Mathematical Model For For-
est Fires Blowup [ J ] . Combustion ence & Technology,
2004,177(1) .27-51.

CHEREHOUNA , KHALED, COURTY , et al. Flammability
limits of biogenic volatile organic compounds emitted by
fire—heated vegetation ( Rosmarinus officinalis ) and their
potential link with accelerating forest fires in canyons: A
Froude—scaling approach. [ J]. Journal of Fire Sciences,
2014.

ARG . DRI B R B B A X SR - L3 - 307 K
BUKR BILT] . AR REEE, 2019, 40 (4) : 108
—111.

DUANE A,PIQUE M,CASTELLNOU M, et al. Predictive
modelling of fire occurrences from different fire spread
patterns in Mediterranean landscapes [ J | . International
Journal of Wildland Fire,2015,24(3) :407-418.
SAYANTAN N, SONALI A, PANDEY GN. Forest Fire
Temperature Distingusion by PID Influenced Event Calcu-
lus Technique[J]. Fire Engineer,2014,39(2) :17-30.
L3y XUREMS 56, 55 . T LS LR E AR 1 AR AR
KRWEM BRG] 5 AR K224 (H AR
fiZ) ,2015,36(3) :84-87.

STIPANICEV D,SERIC L, KRSTINIC D. Project HOLIS-
TIC - holistic approach to forest fire prevention and pro-
tection in Adriatic area = WP5 — Adriatic forest fire Web
GIS service ( AdriaFireGIS) [ C]// Book of Abstracts of
Forestfire—international Conference on Forestfires & Wui

Firesaix—en—provence ,2016.

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[37]

[38]

[39]

[40]

[41]

[42]

X SR B A 5 L] . MOl e R AR R, 2020 (1) ¢ 11 -
14,29.

XK BREAC I, XS . R AL BB K R G4 B IR
e ERZ M (], A ERZ:,2020(5) :32-33.

EWF KT, A . FINTRMBT K TR AR5 M 1
()], RERHE,2016(1) :206.

FISERT . IR ARARBT K TRESTARB 97 W A #2352 [ )],
JeA LA ,2020(2) :39.

PREAR . KT RIBILAE AW KB R dixk[]].
PRIRVTRHE AR K., 2016(7) - 276.

JIA B,ZHANG L C,ZOU L, et al. A Study of Temperature
and Relative Humidity in The Biological Fire Prevention
Forest[ J | . Acta Agriculturae Universitatis Jiangxiensis ,
2014,36(4) :802-810.

TN . AWy KRR B B R BE R A R i SR
[J]. MRl BHEFSE ,2015,28(5) :731-738.

W 53 A R A R R R 1 S BR B R[]
R E LA R 545 P 2019( 11) ;8- 10.

WA . FE P E R A S T O 2 AR RIS
W[ )], GUFFF,2018(27) :22-24.

BRAR . BT B R Hb X Hl T BT ) 46 BRI IR 3 R
F——LABCIN AR LB 3« 30" ZRAR KR B[]
B ZeE,2019,38(12) 1 120-125.

APLET G H. Evolution of Wilderness Fire Policy[ J]. In-
ternational Journal of Wilderness,2006,12(1) :9-13.
COLLINS B M, STEPHENS S L, MOGHADDAS J J, et
al. Challenges and Approaches in Planning Fuel Treat-

ments across Fire — Excluded Forested Landscapes|[J].
Journal of Forestry,2010,108( 1) :24-31.

ZERSY  RLSEAR, XU , 45 . ARAK AT BR M) 2R B 18 R )
FWTFEHEREL ], ARARBT K ,2019(3) :26-30.

COSTA P, CASTELLNOU M, LARRANAGA A, et
al. Prevention of Large Wildfires using the Fire Types
Concept[ M]. 2011.

JAN W, WAGTENDONK. The History and Evolution of
Wildland Fire Use[J]. Fire Ecology,2007,3(2) :3-17.
POLLET J, OMI P N. Effect of thinning and prescribed
burning on crown fire severity in ponderosa pine forests
[ J]. International Journal of Wildland Fire,2002,11(1) :
1-10.

SR FROCRT R, 45 L S AR B e
MriJ]. WA 2AHR,2019,30(12) :4361-4368.
VIEGAS D X,SIMEONI A. Eruptive Behaviour of Forest
Fires[ J]. Fire Technology,2011,47(2) ;:303-320.
USTINOV A, PITUKHIN E. Improving the Efficiency of
Protection of the Forest Fire Machine against Forest Fires
with the Help of Composite Materials [ C]// Materials
Science Forum,2020.

(F3#% 114 W)



$£46%5 F 41 ol @ E M K Vol. 46 No. 4
2021 %7 A Forest Inventory and Planning July 2021

doi:10. 3969/j. issn. 1671-3168. 2021. 04. 013

1R E R H T
(1. WLEEIMRLEAMS AT, BT FTL 710048;
2. ERMANW AL EIE LR T, BT L 710048)

WEATHAAREORETZAESAAARR B LA REER A —F" “Z/" “ZR"#

BART ) AT F AR BREZES ARG ERE FELMB LT ZAE CE %M%&iii

e, ERAES O ESRY ASMAL ASTR ASRS ASEAFAL, AT S TR RB

BREFEIAE REFREP IE TEGPRIE INEALENIRE GERKRE IR BKY

B8 TS M A KA — R R T B

KBR EBABAL BYP R A SR ASS L, T FMAREHR

FE 225 :9718.55;Q178.511;X171. 4 XHERFRERD A XEHE.1671-3168(2021)04-0067-05

BI3CAE S AT, BSOS X T . By Br AR S R GRS [ ], Mol IR AR 2021 ,46(4) 6771
doi ; 10. 3969/j. issn. 1671-3168. 2021. 04. 013

REN Feng, DONG Wenting, LIU Xiangyu. Important Ecosystem Protection in the Yellow River Basin of Shaanxi Section
[J]. Forest Inventory and Planning,2021,46(4) :67-71. doi: 10. 3969/]. issn. 1671-3168. 2021. 04. 013

Important Ecosystem Protection in the Yellow River Basin of
Shaanxi Section

REN Feng', DONG Wenting®, LIU Xiangyu'

(1. Xi'an Lvhuan Forestry Technology Service Company, Xi'an 710048, China; 2. Northwest Institute of Forest Inventory
and Planning of National Forestry and Grassland Administration, Xi’an 710048, China)

Abstract; Based on the current situation of the important ecosystem in the Yellow River Basin of Shaanxi
Section, this paper put forward the idea of protection strategy to create the green barrier of the important
ecosystem with the overall layout of “one belt” , “three screens” and “three areas” , and illustratedthere-
lated main content, scope, scale and direction. The main tasks included ecological protection, ecological
restoration, ecological enriching the people, ecological services and ecological security. The key projects
included returning farmland to forest and grassland, forest and grass resource protection, key shelter for-
est, rural greening and beautification, green corridor, wetland protection and restoration, so as to build a
new pattern of integrated construction of mountains, rivers, forests, fields, lakes and grasses.
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Ecological Restoration Experiment of Sand and Gravel Goaf in
Visual Mountains of Expressway

MIAO Weidong
(MileBureau of Forestry and Grassland, Mile, Yunnan 652399, China)

Abstract: The four sand and gravel goafs with great difficulty in vegetation restoration were selected in
visual mountains of Shisuo Expressway in Mile City, andthe techniques of floating board planting, hang-
ing net spray sowing, setting platform to lower slope and hanging net spray sowing, and planting seedlings
on guest soil to lower slope were used for ecological restoration. The results showed that the effect of
hanging net spray seeding and floating board planting in opposite goaf was better than that of floating
board planting alone, and in the mixed goaf of facade slope, the technology of planting seedlings on the
slope of guest soil was faster and better than the technology of spraying seeding on the slope of platform.
Through the popularization and application of the test results, the ecological restoration of 39 sand and
gravel goafs along the expressway had been completed, with an implementation area of 763 000 m”, which
basically restored the vegetation coverage of the exposed mountains of Shisuo Expressway.

Key words: sand and gravel goaf; ecological restoration; restoration technology; vegetation restoration;

visual mountains of expressway
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Review of Ecological Red Line Assessment and Adjustment in
Yunnan Province

ZHOU Yongxing, SHEN Xinhua

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

Abstract: The Implementation Plan of Ecological Red Line Assessment in Yunnan was issued as the gener-
al outline of ecological red line assessment and adjustment work in Yunnan Province, which proposed to
the rules of strictly following the constraints, consolidating the work foundation and collecting data com-
prehensively, required to achieve unified data, base map, mechanism and process, and formulated ad-
justment rules of fully planning the extremely important ecological conservation areas, strengthening the
connection with the integration and optimization of nature reserves, and integrating the optimized nature
reserves into the ecological red line. The three tasks of ecological red line assessment adjustment, per-
manent basic farmland verification adjustment and urban development boundary delimitation were promo-

ted simultaneously, which achieved remarkable results, improved ecological function and effectively solved
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various conflicts. In view of the problems including insufficient attention of some local governments and

departments , neglecting protection ,inadequate overall planning and coordination ,and insufficient transfer—

out reasons, this paper suggested to improve the political position, change ideas, connect horizontally, and

deal with the relationship with the compilation of land space planning.

Key words: ecological red line; assessment and adjustment; integration and optimization of natural re-

serves; land space planning; ecological function; Yunnan Province
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Investigation and Analysis on Landscape Elements Preference of Users of
Different Ages in Bishagang Park of Zhengzhou

CHEN Liming', HUI Xianghui*, ZHANG Qing', TIAN Changfeng'
(1. College of Landscape Architecture and Art, Henan Agricultural University, Zhengzhou 450002, China;
2. College of Information and Management, Henan Agricultural University, Zhengzhou 450002, China)

Abstract; Urban park is an important place for urban residents to have leisure activities, relieve stress
and promote interpersonal communication. This paper selected multiple spatial units in Bishagang Park of
Zhengzhou City, obtained the users data by behavior observation method and field counting method, and
analyzed the needs of users of different ages for landscape elements in different spatial units by SPSS.

The results showed that the number of recreational facilities was negatively correlated with the usefrequen-
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cy of adolescents, and the spatial shape index and hydrophilicity were positively correlated with the densi-

ty of adolescents; the area of hard paving and the spatial shape index were significantly positively correla-

ted with the density of middle—aged people, and the rate of green space was significantly negatively corre-

lated with the density of middle—aged people. The space enclosure was positively correlated with the den-

sity of the elderly, and the accessible lawn area was negatively correlated with the density of the elderly;

the landscape elements such as greencoverage, plant community structure, and the number of game facili-

ties had no significant relationship with the density of users.

Key words: users of different ages; urban park; landscape space; preference of landscape elements;

Bishagang Park of Zhengzhou
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Tab.1 Quantitative indicators of landscape elements in

urban park
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Tab.2 Two types of initial cluster centers of

greenlandscape space in urban park
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Branding Landscape Design Strategy of Urban Park

QIU Can, WANG Wei, WEI Hong
(College of Landscape Architecture and Art, Henan Agricultural University, Zhengzhou 450000, China)

Abstract; This paper expounded the four stages of initialization, standardization, characterization and
branding in the development process of modern urban parks. The branding of urban parks has the charac-
teristics of times, culture and uniqueness. By analyzing the branding characteristics of urban parks with
the cases at home and abroad, this paper put forward the development ideas of urban park brands to im-
prove functionality, highlight theme and strengthen relevance, and summarized the promotion strategy of
urban park brand design based on the point-line—plane idea.

Key words: urban park; branding; landscape design
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Fig. 3 Landscape strategy of Central Park in New York
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Design and Practice of Healthy Landscape Park

——A Case Study of Zhiqing Garden in Guangzhou

LIN Yanlan
( Guangzhou Municipal Engineering Design and Research Institute Co. , Ltd, Guangzhou 510060, China)

Abstract; Due to the great impact of 2019-nCoV on the society, the healthy landscape has aroused peo-
ple’s concern and attention. A good park environment should not only beautify the environment, inherit
culture and entertainment, but also improve the ecological and health functions. This paper discussed the
design of healthy landscape in Zhiqing Garden of Guangzhou, and put forward the design experience of
healthy landscape park.

Key words: healthy landscape park; landscape design; 2019-nCoV ; healthy green space; plant selec-
tion; Guangzhou City
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Evaluation and Obstacle Factors of Integration Development of
Agriculture and Tourism in Southern Shaanxi Region

PANG Jing
(South Shaanxi Ecological and Economic Research Center, Ankang University, Ankang, Shaanxi 725000, China)

Abstract: This paper constructed the evaluation index system of the integration development of agricul-
ture and tourism from three aspects including the correlation degree between agriculture and tourism, the
innovation degree of integration and the effect of integration development, used AHP, entropy method
and factor analysis to calculate the comprehensive index of the integration development of agriculture and
tourism in different years in southern Shaanxi, and empirically analyzed the obstacles of the integration
development by the obstacle evaluation model. The results showed that from 2008 to 2018, the integration
development index of agriculture and tourism presented an overall upward trend, with periodic character of

two stages from slow rise to fast rise; the integration development level in southern Shaanxi was Hanzhong
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City , Ankang City and Shangluo City from high to low ;the obstacle factors affecting the integration devel-

opment of agriculture and tourism were industry integration innovation ,industry correlation degree and in-

tegration effect,among which the degree of industry integration innovation was the first obstacle factor.

Therefore , this paper put forward some policy suggestions to improve the level and quality of the integra-

tion development of agriculture and tourism.

Key words agriculture ; tourism; leisure agriculture; rural tourism; industrial integration development;

obstacle factors; southern Shaanxi
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Tab.3 Integrated index of agriculture and tourism industrial integration in southern Shaanxi from 2008 to 2018
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Tab.4 Comprehensive index of agricultural and tourism industrial integration of three cities in southern Shaanxi from
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Evaluation on Tourism Resources of Plant Communities in
Muchuan County

FANG Zhichao, JIANG Ling
(College of Architecture, Nanjing Tech University, Nanjing 211816, China)

Abstract; The tourism resources of three main types of natural ecological protection land, rural agricul-
tural production and urban green space and the corresponding eight subtypes of plant communities were
investigated, and the resources were comprehensively evaluated from the two dimensions of background
value and suitability for development and utilization. The results showed that there were 3 special grade,
11 excellent grade and 19 ordinary grade of resource background value respectively while there were 3
special grade, 17 excellent grade and 13 ordinary grade of suitability for development and utilization re-
spectivelyin Muchuan County ; the resource utilization included four grades of priority, focus, reserve and
suspension, forming the concise characteristics of “forest, bamboo, tea, flower, fruit and medicine”.
This paper put forward suggestions from priority protection of resources, appropriate tourism development
and utilization, paying close attention to the superior requirements of agriculture and forestry, and imple-
menting the policy of enriching the people through tourism based on the evaluation results.

Key words:; tourism resources of plant community ; background value ; suitability for development and u-

tilization ; resource utilization priority ; Muchuan County
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Tab.1 Classification and statistics of tourism resources of plant communities in Muchuan County
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Fig. 1 Statistics of main typesand subtypes of tourism resources of plant communities in Muchuan County
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Fig. 2 Types distribution of tourism resources of plant communities in Muchuan County
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Fig.3 Technical route for comprehensive evaluation of tourism resources of plant communities in Muchuan County
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Tab.2 Evaluation standard for the background value of tourism resources of
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Fig. 4 Grade distribution of tourism resources of plant communities in Muchuan County
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Fig. 5 Evaluation grade distribution of suitability for development and utilization of
tourism resources of plant communities in Muchuan County
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Fig. 6 Priority distribution of tourism resources of plant communities in Muchuan County
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Preliminary Investigation on Walnut Genetic Resources in Dali Prefecture

LI Shouyu, XU Shizhong, TU Guoxin, YANG Xin, YANG Zijiang, XIAO Jinshu,
YANG Yunguang, MA Shizhu, ZHAO Yinglan
(Dali Academy of Forestry and Grassland, Dali, Yunnan 671000, China)

Abstract: The walnut genetic resources were investigated in 42 towns with concentrated distribution of
walnuts in 12 counties and cities of Dali Prefecture based on the implementation of Yunnan scientific and
technological innovation project “investigation and cataloguing of walnut genetic resources in Yunnan” in
2014, and 416 walnut sample trees were determined after three years. After field verification, expert i-
dentification and naming, a total of 61 cultivated varieties of walnut genetic resources in Dali Prefecture
were identified, including 45 local varieties, 7 hybrid varieties, 9 introduced varieties, and 14 approved
(identified) varieties. According to the statistical results of the main economic characters of the selected

provincial walnut provenance, 20.83% of the walnut kernel yield reached the national special grade
standard (15), 23.61% reached the national grade I standard (17), and 27. 78% reached the national
grade II standard (20).
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Tab.1 Distribution of 6 species in 2 genera of walnut germplasm resources
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Fig. 1 Distribution of walnut resources in Dali Prefecture
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Tab.2 Selected walnut genetic resources and main economic character