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Drought Resistance Evaluation of Seeds of Three Carex Species during

Germination Period under PEG—-6000 Treatment

LI Yingbo, MA Yinghui, DU Juan, YIN Xiaobo, YANG Aiguo, WANG Li
(Academy of Forestry Science of Baicheng City, Baicheng 137000, China)

Abstract: To evaluate the drought resistance of seeds of three Carex species during germination period, the germination
rate, germination potential, germination index and vital index of C. humilis, C. callitrichos var. nana, and C. lanceolata
were measured under PEG-6000 solution treatment with the mass fraction of 0 % (CK), 5 %, 10 %, 15 %, 20 % and
25 %. The results showed that the germination rate, germination potential, germination index, and vital index of seeds of
three Carex species were affected with the increase of the mass fraction of PEG-6000. The drought resistance of seeds of
three Carex species was as follows: C. lanceolata > C. callitrichos var. nana > C. humilis.

Keywords: Carex; seed germination; PEG-6000 treatment; drought resistance evaluation
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Tab. 1 Effects of PEG-6000 treatment on seeds germination indicators of three Carex species
. PEG-6000 %5 _— _— i . -
Fhz L R/ % RS/ % RHFIREL 54K
St 38 %
CK 21.15+0.03b  7.47+0.03b 9.65+0.07a 51.60 +5.45a
5 25.53£0.04a 5.57+0.02d 8.92+0.03b 29.59x4.14b
_— 10 18.78 £0.02¢  8.30+0.02 a 5.92£0.03 ¢ 13.45 £ 0.90 ¢
57>
15 17.32£0.02d  6.37£0.05¢ 4.32+0.03d 7.33 £0.23d
20 10.15+0.05e 2.04+0.05e¢ 4.12+0.05 ¢ 4.35+0.96d
25 0 0 0 0
CK 53.67 £ 0.05a 15.00+0.03a 31.27+4.45a 11525+ 11.32 a
5 52.00 £ 0.0l a 13.00 £ 0.0l ab 22.34 +4.11b 89.57+£8.95b
10 45.67 £ 0.08 ab 8.33 £+ 0.08bc 21.21 +4.63b 65.52 £ 12.14 ¢
SRR
15 35,00 £ 0.0l ¢ 9.00 £0.08bc 19.98 +0.81 b 43.66 + 6.35d
20 39.67 £+ 0.06 b 6.00 £ 0.06 cd 18.42+0.97b 28.55+4.91e
25 18.33 £0.06d 2.67+0.05d 3.11 £ 1.33 ¢ 4.20 £ 0.69 f
CK 65.00 £ 0.01b 11.00 £0.01d 17.37 £0.86cd 65.59 +8.39b
5 75.38£0.03a 21.67+0.06a 21.49+0.45a 83.26+0.95a
. 10 61.57£0.06c 17.00+0.01 b 18.88 +0.54b 60.99 +2.26 b
RYLEHZE R
15 57.99 £ 0.09d 13.67+0.06c 17.81 £0.25¢ 43.54+1.82¢
20 41.04 £ 0.08 e 10.67£0.06d 16.76 +0.69d 30.33 +£3.02d
25 35,55+ 0.04f 7.67+0.08¢ 13.38£0.36e 22.16+0.87 ¢

T [FIFUA R NG SRR R — B A [ Ak B ) 22 53 18 25 (P < 0.05)
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BEECFP TG S HE BN IR K 26. 94 %, RIS
W3 FREE RS AR RS CK M =5 B
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25 o} ARERZE RN TR ECK 0, 1% D22 A
RPEET ZE RS 1465505 528 4. 20 22. 16,
2.3 RE & = F i 5 & W bT0n
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Tab. 2 Two—factor analysis of effects of the mass fraction of PEG-6000 solution, species of Carex and their

interaction on seeds germination of three Carex species

- PEG-6000 ¥ 7 12t 535X RIS PEG—-6000 #5512 73 F < B R 2
FAE P1H FAH P{H FAA P{H
AR 36. 845 < 0.0l 198. 06 < 0.01 27.76 < 0.01
KEFH 30. 103 < 0.01 88. 863 < 0.01 6. 672 < 0.01
B HPEEL 28. 059 < 0.01 113.242 < 0.01 9. 598 < 0.01
IR R 44 75. 681 < 0.01 85.982 < 0.01 14.05 < 0.01

KA 45 PEG-6000 AN EE T 3 fp
LR 4% T % 8 b S e pR B LR 3,
AR 0 A R RN R A 2 B 0 S 4 5

PREAE 451K 0. 486 .0. 494 F10. 552, K It 3 F
ELE T S o B SRR R R BT
FSIRNEE RS IR ET 5

#Fz 3 PEG-6000 3BT 3 MEEMTHAIERNRERHE

Tab. 3  Membership function values of seeds germination indicators of three Carex species under PEG-6000 treatment

B S Jm AU
IR SR NE T K g2 vy
KR 0.524 0.549 0. 634
R 0.425 0.625 0.514
KEZFFREL 0.522 0. 446 0.578
EPAETR 4 0.472 0.358 0.483
FHME 0. 486 0. 494 0.552
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Effects of Planting Density on Growth, Soil Physicochemical
Properties and Soil Nutrient Content of Young

Pinus tabuliformis Forest in Liaoning Province

ZHAO Bowen
(Forestry Development Service Center of Liaoning Province, Shenyang 110031, China)

Abstract: Taking 3—year—old Pinus tabuliformis as the research object, 5 density gradients of 1.0 m X 1.0 m, 1.0 m x
1.5m, I.5mX 1.5m, 1.5m X 2.0 m and 2. 0 m X 2.0 m were set up for afforestation. After 3 years, tree height,
DBH, crown width, canopy density, soil physicochemical properties and soil nutrient content were measured. The results
showed that the increments of DBH, tree height and crown width increased first and then tended to be stable with the de-
crease of planting density. The increments of DBH, tree height and crown width reached the maximum at the density of
1.5 m x 2.0 m. Through regression equation analysis, the increments of DBH, tree height and crown width were negative-
ly correlated with planting density. From the perspective of the physicochemical properties and nutrient content of the rhizo-
sphere soil, there were no significant differences in soil bulk density, porosity, organic matter content, available nitrogen
content, available phosphorus content and available potassium content between the two densities of 1.5 m X 2. 0 m and
2.0 m x 2.0 m, but the soil properties with the two densities were significantly better than those with the other three densi-
ties. Reducing the planting density could improve the soil physicochemical properties, reduce the soil bulk density, and in-
crease soil permeability and soil nutrient content. Therefore, it was concluded that the planting density should not be higher
than 1.5 m X 2.0 m when constructing Pinus tabuliformis plantation.

Keywords : planting density; Pinus tabuliformis; tree growth; soil nutrient; physicochemical properties
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Tab. 1 Effect of the planting density on the growth of young Pinus tabuliformis forest
TR WA KR/ em Wi A K /m TR /m R PA 2
T1 0.61+0.02 ¢ 0.57+0.08 b 0.48+0.05 b 0.45+0.03 a
T2 0.68+0.04 b 0.63+£0.02 b 0.65+0.07 ab 0.42+0.02 a
T3 0.77+0.03 a 0.77+0.07 ab 0.78+0.05 a 0.37+0.01 b
T4 0.83+0.05 a 0.99+0.17 a 0.79+0.07 a 0.36+0.03 b
T5 0.75+0.03 a 0.71+0.05 ab 0.74+0.04 a 0.35+£0.03 b
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0. 01 ; Sk i /= < a5 T AR B 22 8] 1ol VA 7 7
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Relationship between the planting density and the increment of young Pinus tabuliformis forest
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Tab. 2 Effect of the planting density on the physicochemical properties of rhizosphere soil of young

Pinus tabuliformis forest

EWEE TEARE (g em™)  BALBUE % BEARE % AL BELBE % pH
T1 1.49£0.06 a 54.81+1.24 b 46.44£1.03 b 8.37£0.25 b 6.74+0.31 a
T2 1.4420.04 ab 56.68+2.37 ab  47.95x1.18 ab 8.74£0.12 b 6.52+0.27 a
T3 1.38+0.04 abc  56.79+2.61 ab  47.33%1.56 ab 9.46x0.09 a 6.54x0.19 a
T4 1.32+0.05 ¢ 59.31£3.12 a 49.64+2.21 a 9.67+0.27 a 6.35+0.22 a
TS 1.31£0.06 c 59.19+2.86 a 49.33£2.03 a 9.86+0.33 a 6.27+0.35 a

2.4 WEAMEE A HAA YA LER DB ENR N

AU AR B SRR TR RS
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Tab. 3 Effect of the planting density on the soil nutrient content of young Pinus tabuliformis forest

e AHUR &R EREGE B AR P R o oy
J&M“&:‘g 1 -1 -1 -1 -1
/(g-kg) /(g-kg) /(mg - kg™) /(mg - kg™) /(mg - kg™)
Tl 55.91+7.76 b 2.55+0.07 b 111.54+18.72 b 76.12+5.26 b 233.05+19.36 ¢
T2 66. 14+1. 87 ab 2.72+0.08 ab  157.20+28.14 ab  79.94+2.87 b  268.31+18.93 abc
T3 72.35+2.34 a 2.79+0. 11 ab 180.74+20.45 a  87.38+3.92 ab  281.11+22.54 ab
T4 73.96+2.15 a 3.00+0.06 a 189.71+21.98 a 96.09+5.23 a 324.28+28.71 a
T5 68.68+3.21 ab 2.96+0.17 a 182.27+19.27 a 93.52+4.12 a 313.68+30.92 a
A =Sk aA — 38 o R AR R AR RN TR AR K K
3 &g 5itie
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Comparative Study on Cultivation of Populus nigra X P. cathayana and

Populus simonii X P. nigra cv. Baicheng in Mountain Area

SUN Hongying', LIU Yunliang”, DONG Chunli’, SHAN Haitao®*, LIU Feng’
(1. Academy of Forestry Science of Siping City, Siping 136001, China; 2. Forestry and Water Resources Bureau of
Tiedong District in Siping City, Siping 136001, China; 3. Product Quality Inspection Academy of Siping City, Siping
136001, China; 4. Antu Forestry Limited Company of Changbai Mountain Forest Industry Group of Jilin Province, Yanbian
133600, China; 5. State—owned Forest Farm of Siping City, Siping 136002, China)

Abstract: The volume growths of 21—-year—old Populus simonii X P. nigra cv. Baicheng and Populus nigra X P. cathayana
cultivated in mountain area in Tiedong District of Siping City were compared. The results showed that the water requirement
of poplar varieties was more important than the soil nutrient requirement. Watering in tending poplar plantation was more
important than fertilization. Poplar varieties were usually suitable for cultivation on flat land and lower part of the hillside.
Populus nigra X P. cathayana was suitable for cultivation on flat land and middle and lower parts of the hillside.

Keywords: Populus simonii X P. nigra cv. Baicheng; Populus nigra X P. cathayana; platform shaped stepped ground;

hillside land; growth comparison
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Tab. 1 Random sampling survey in the forest stand of each experimental area
ihFh I IX TR R Bk B AR AL/ m?
AR L3 B 5 1 31 0.134 4
NE
AR L T 1B 65 1 27 0.243 4
AR L3 18 0.081 7
BB EHE Y W R L33 v i 19 0.155 1
A FRART LU T i b 18 0.263 0
x2 BRRRHLTEFRSAEE
Tab. 2 Soil nutrient investigation in each experimental area
. . + 2% L ﬁm&%; W%ﬁﬁ? ﬁﬁ%ﬁ% ﬁﬁ@ﬁ%
J&/em /(g+kg™) /(mg-kg') /(mg-kg") /(mg-kg™)
AR 1L e
50 A+, ALY 21.95 43.4 23.4 123.1
1B &5 3 = PR
NE A2 (20 ¢
KRS SO
W B 40  BE#E+(20 em), 18.16 35.7 14.9 148.4
Z TR B
L A EEEL (12 em) ,
1Ay =y
”mgiﬁi 45  BJER#+(33em),  28.14 51.8 12.4 91.6
Z R Ra
- A JZREEA (25 em) ,
f D = A 45 S
AR ”mgiﬁ* 60 BJE#+(35cm),  49.03 88.2 11.5 161.0
Z R Ra
WA A .
ﬁagﬁiﬁ?\# 60 FREL ZTFRAR 35.24 72.8 31.8 110.5
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Tab. 3 Sporadic survey on the growth of Populus simonii X P. nigra cv. Baicheng

and Populus nigra X P. cathayana
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Effects of 5-ALA on Chlorophyll Synthesis and Photosynthesis of
Hippophae rhamnoides under Drought Stress

WU Yaqgiong, XUAN Zhenguo
(Sangganhe Poplar High—yield Forest Experimental Bureau of Shanxi Province, Datong 037006, China)

Abstract: The pot experiment was conducted to investigate effects of 5—ALA on chlorophyll synthesis and photosynthetic
rate of Hippophae rhamnoides under drought stress by setting no drought stress control, drought stress control and three
5-ALA concentrations (40 mg - L™, 80 mg + L™" and 120 mg + L™'). The results showed that the chlorophyll content in
the leaf under drought stress was lower than that under no drought stress, and the contents of precursor substances ( porpho-
bilinogen, protoporphyrin IX, and Mg—protoporphyrin IX) for chlorophyll synthesis under drought stress were significantly
lower than those under no drought stress. The contents of precursor substances ( porphobilinogen, protoporphyrin IX, and
Mg—protoporphyrin IX) for chlorophyll synthesis under drought stress increased significantly with the 5-ALA concentration
of 80 mg - L', and the chlorophyll content increased significantly on the 30th day, 45th day and 60th day after treatment.
The contents of chlorophyll, porphobilinogen, protoporphyrin IX, and Mg—protoporphyrin IX under drought stress did not
increase significantly with the 5—ALA concentration of 40 mg - L™ on the 60th day after treatment. The net photosynthetic
rate of the leaf and Rubisco activity decreased under drought stress, and those increased significantly with the 5—ALA con-
centration of 80 mg + L. The chlorophyll content and net photosynthetic rate under drought stress with 5—ALA concentra-
tion of 120 mg - L™" were not significantly different from those with 5S—ALA concentration of 80 mg + L™". In summary, the

chlorophyll synthesis and photosynthetic capacity were better with the 5—ALA concentration of 80 mg + L™ under drought
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stress.

Keywords: 5—ALA; drought stress; Hippophae rhamnoides; chlorophyll; net photosynthetic rate
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Effect of 5—ALA on chlorophyll content of Hippophae rhamnoides under drought stress
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B2 5-ALA XtF 28 TRt F MB R RR & EH R

Fig. 2 Effect of 5~ALA on porphobilinogen content in Hippophae rhamnoides leaves under drought stress
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Fig. 3 Effect of 5~ALA on protoporphyrin IX content in Hippophae rhamnoides leaves under drought stress
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Fig. 4 Effect of 5-ALA on Mg—protoporphyrin IX content in Hippophae rhamnoides leaves under drought stress
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Tab. 1 Net photosynthetic rate of Hippophae rhamnoides leaves under different treatments
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Tab. 2 Rubisco activity of Hippophae rhamnoides under different treatments
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Quantitative Evaluation and Analysis of Landscape

Structure of Farmland Shelterbelt Network

LI Jieling', LIU Ting', LUO Ye', ZHANG Tianxiang’, BAO Guangdao', ZHANG Zhonghui'
(1. Jilin Provincial Academy of Forestry Sciences, Changchun 130033, China; 2. Forest Survey and Design Institute of Ji-
lin Province, Changchun 130022, China)

Abstract: Taking the key construction area of the Three—North Shelterbelt Forest Program in northeast China as the re-
search object, the ratio of belt to patch, connectivity, ring and dominance of the forest network were selected as the evalua-
tion indexes. According to the principle of landscape ecology and geographic information system technology, the landscape
index values of the actual forest network and those of the forest network in a reasonable state in 2021 were quantitatively e-
valuated and compared by using ZY~-3 images with high resolution. The spatial distribution differences of landscape struc-
ture parameters of existing farmland shelterbelts were analyzed. The results showed that the number and area of shelterbelts
in this area basically met the requirements of high—quality forest network, and the distribution was relatively uniform. How-
ever, the number of main and secondary forest belts was insufficient, the forming condition was poor, and there were too
few closed grids. That weakened the protection function of the forest network. The Shelterbelt Forest Program was evaluated
macroscopically from the aspects of the number, distribution and forming status of the forest network. The direction of the
construction work in the next stage was pointed out. That provided the reference for the management and renewal of the
shelterbelt in this area.

Keywords : farmland shelterbelt network ; landscape ecology; remote sensing; GIS; spatial distribution difference

Y75 B #A.2024—01—09
E ST H A BT HARHE L1 (20230303006SF ) ; AR RHE T 8 A 0F & 3T H (20230202098NC)
F—IEEFEBN AR (1966—) , &, FHKFN, IEESH TR, 2RO FEIEF 557 ML FFT , E-mail ;
2660389953@ (q. com,

WEEER AN KD (1972—) , 5B, HMKEFEN IS5, FE N F ol 5 EAE 2 R 57 H TS, E-mail .
zzhgiszzh@ 163. com,,



AR H By 4P A A AR S5 0L, Ay 3 i Ak
A RGP PERE T B A e R TR L
HHE AL B B 2 Bl D RE YRR A R 45 R
Gil A TERARGE D BRI TE G B TR
B — PR A TSR AR SRy ) AL A T v g L
AR BT = 5 A B A b A e AR 2
Ay R A1 Joy - B R 0 HL 5 47 AR ST A B 47
PR BE 0 T Z AR DL X HOIR B 1 T4
ST T B 2, 32 BT BT B A O
LRGSR WIFE R B S0 AR A R
JEE BT B PR A Sl BOR B A4 T BT AY (H2
TR B PR SR R AT BT IR VA R 5T
FEAMR A AR AL E T5 18], 25X BRI
RIBE A 722 WL 1 AR

1 OV A AR AT R L T A HE SN 1
FPT G R AR Y & JR AR T I i 2 R
JE AN TR TS 3 BR A 1T 1) 37 T ik RO - B
fet TSt AR S 1 K R, R s i S B Tt
FER LM R b R0 5, B 2 iF
FERNE LS R s S B2 I B, 1
SRR AR LA 23 [ AR B, it S WA T
B AP bk 25 [ 43 A B S5 R IRAS SR AL T rT g e

AR B2 D S5 9CE T IR, A A5 A
SR eSS , BB A R AR L
AR MAES R, HEE M R, &
TR =R B AR TR R, XL X B

FEARSEIL T A AR Ak, R A 5 40 36 R R i
A A AR T B E R T, AR D
EAS M PER ) 2Y -3 3B BRSO BERD $R
K AR TG X A H B k(5 B il 4
PR R FR , 78 500RBE X% b X B 4P MR 2
M RIEY, IF ELEE X AR R A 25 ] 43 A7 22
PR B O R B BB T, B R —B
BOZ XIS A H B Pk i3 TAER IS

| FRRIFEARAE 7%

1.1 FF R X B AR

HARAE AR T e B MR T AR
AT A =407 B PR T AR AR AR AL b X A A5
WX, AR SCE BB X N 50 km X 50 km {8
FELVE A AIE 9 DX 8k, LA B KA AR €2 8 5%
UL 1, 1% DX 3 b A A 1057 JR H S i 3O
I EHAARB N I W0 KBl P =, 4 3=
K9, BRAT VG e X, o K 2 1 BLTE 3—
5, BmnlikF 37.7m - s BEEREE,
XHEYI AR R B AR T T 5 0 U

TZH DX AR FH B ocoR R g s KA R T
I, 2 b i RO T T4k H Bl AR i e
2057 HOC AR B TR R R, AR R
IR 5o, %5 MM AL, i AR b
i DX A FH 7 7 1 A B AR X

1 MRARMERTEBREEBETHE

Fig.1 Location of study area and standard false color display image
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Tab. 1 Actual and planned forest network structure parameters after statistics
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Tab. 2 Statistical values of characteristic parameters of each land use type
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Tab. 3 Statistical values of landscape level

characteristic parameters in the study area
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Tab. 4 Comparison of reasonable landscape index values and actual values of the forest network in the study area
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Evaluation of Forest Quality under Different Site Factors in Shulan City
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(1. Forestry Investigation and Planning Institution of Jilin City, Jilin 132000, China; 2. Forestry Bureau of Shulan City,
Jilin 132600, China; 3. National Forest Farm Management and Protection Station of Jiutai District in Changchun City,
Changchun 130509, China; 4. Forest Survey and Design Institute of Jilin Province, Changchun 130022, China)

Abstract ;. Based on the forest resource archives database of Shulan City in 2019, the forest quality of the city was analyzed
in this paper from four aspects of land form, aspect, position and slope. The results showed that the comprehensive forest
quality index of the whole city was 0. 597 and the forest quality grade was medium. The area of forest with the medium qual-
ity grade under different land form, aspect, position and slope was the largest, followed by the area of forest with the poor
quality grade, and the area of forest with the good quality grade was the least. Combined with the actual situation of Shulan
City, it was considered that the research conclusion truly reflected the quality of forest resources in Shulan City and provid-
ed the basis for formulating the scientific and reasonable sustainable forest management plan.

Keywords: Shulan City; site factor; forest quality evaluation
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Tab. 1 Scores of evaluation indicators ( vegetation cover, forest structure)
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Tab. 2 Scores of evaluation indicators (forest productivity, forest health, forest disturbance)

BRRA T 12 AR R IZE 2 FZ TR

j?é i‘ffg Zf; WABB THR R E  MAEE fHA zzfgf
(- hm?) (n? - hn?) ERE/ % W/mo FH R MR/ RE o

10 =18 =190 =10 =20 <0.2 I =100
9 16~18  170~190  9~10  18~20  fdFE £  0.2~0.4 50~100
8 14~16  150~170  8~9 16~18 0.4~0.6 | 40~50
7 12~14  130~150  7~8 l4~16 Wi &  0.6~0.8 30~40
6 10~12  110~130  6~7 12~ 14 0.8~1.0 Il 20~30
5 8~10 90~ 110 5~6 10~12 g 1.0~1.2 10~20
4 6~8 70~90 4~5 8~10 1.2~1.4 \Y 5~10
3 4~6 50~70 3~4 6~8 A & 1.4~1.6 3~5
2 2~4 30~50 2~3 4~6 1.6~1.8 \Y 1-3
1 <2 <30 <2 <4 =1.8 <1

2.2. 2 R AL 0. 20 FRMA = S JZ HALTE 0. 35 AR FEJZ

5ARERMBEEIEMIEARAE 2508 PAE 0. 20 FRbRsz TR EEZ P 0. 10,
FWOHE B R BAE 0. 15  RMESHZHAE BN SR AR A W3 3,
®3 HRMRETEMNIEGNE

Tab. 3 Weight of forest quality evaluation indicators
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Tab. 4 Forest qualities under different land forms
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Tab. 5 Forest qualities under different aspects
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Tab. 6 Forest qualities under different positions
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Tab. 7 Forest qualities under different slope grades
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Analysis on the Integration and Optimization Scheme of

Natural Reserves in Baishan Area

YAO Xue', DING Jingzhong', SUN Tianxi’
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Forest Industry Group of Jilin Province, Yanbian 133000, China)

Abstract: The general situation of nature reserves in Baishan area was introduced in this paper. Aiming at the main histori-

cal problems and realistic conflicts, the integration and optimization plan was put forward and the results of integration and

optimization were analyzed. That would provide the reference for promoting the construction of nature reserves system in

Baishan area.
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Tab. 1 Number of natural reserves with different classifications and levels in Baishan area
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Tab. 2 Changes of nature reserves before and after adjustment in Baishan area
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Tab. 3 Changes of natural parks before and after integration in Baishan area
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Research Progress on Effects of Nitrogen Deposition on

Forest Soil Organic Carbon Mineralization

MIAO Xuesong', ZHENG Jun', TIAN Xiaohua®, ZHANG Weilun', ZHAO Shibo', SHI Zelin'
(1. Forestry Investigation and Planning Institution of Jilin Province, Changchun 130022, China; 2. Chaganhua State—
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Abstract: The research progress on the effects of nitrogen deposition on forest soil organic carbon mineralization was re-
viewed in this paper. The effects of soil microbial changes on soil organic carbon mineralization under nitrogen deposition,
the effects of soil physicochemical properties on soil organic carbon mineralization under nitrogen deposition, and the effects
of nitrogen deposition amout on soil organic carbon mineralization were described.

Keywords : nitrogen deposition; soil organic carbon mineralization; soil microorganism; soil physicochemical properties
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of Forest and Grass Informatization Construction in Jilin Province
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Abstract: The present situation of forest and grass informatization construction in Jilin Province was briefly introduced in
this paper. The problems existing in the process of informatization development were sorted out. The future development
countermeasures were put forward.
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Practice and Analysis of the Construction of Management and

Protection House of Hunchun Forestry Limited Company
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Abstract: The present situation, existing problems, construction principles and contents of the management and protection
house of Hunchun Forestry Limited Company were analyzed in this paper, in order to provide reference for the construction
of forest management and protection house in the future.
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