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Study on Stability of Forestlands in Forest Resources Monitoring Areas of
East China

WU Wenyue', ZHANG Jinliang®, GONG Yanping®, LU Hongchun®

(1. East China Forest Inventory and Planning Institute, National Forestry and Grassland Administration
Hangzhou 310019, China; 2. Forestry Survey and Planning Institute of Shandong Province, Jinan 250014, China)

Abstract ; ased on the data of forest resource inventory in 7 provinces of East China forest resource moni-
toring areas, the effects of unchanged forestland and stable forestland on the stability of forest resource
were analyzed and contrasted. The results showed that the proportion of unchanged land and the forest
coverage rate in the monitoring area of the 7 provinces were greatly different and increasing steadily.
There was more room for improvement in the protection and management of forest resources in the stable
forestland of different provinces. Different cultivation and management strategies should be adopted in
provinces with three different types of forest resources.

Key words: forest resources; stability of forestland; transforming dynamics of land types; East China
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Tab.3 Amount of unchanged sample plots in different provinces
HE WHE WwWE LWFE Ix IF IH RE =H ® AE Am w\E I IE
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Tab.4 Amount of stable sample plots in different provinces
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2007 2012 2017 2005 2010 2015 2004 2009 2014 2008 2013 2013 2014 2016

SRR 9646 9646 9646 8536 8536 8536 11674 11678 11678 10355 10355 5051 4252 2608
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BE . AERZLE R AN E R T IREIEA B, 8L ArcGIS 24+ & & 49 Python & 2 3 J
Arcpy %3 B ZhiR 5 A H ) HE AR JEARIE (AT) BKAE N BE5 X B RN E A ST 0 B 89, A
Tk TAT KT S RS FAT AL A SR AR R R T AT R iR
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518 RMEH . BT Arcpy i du bt/ NIE A S HEF 45 [ 1], ARollJa A LRl ,2019,44(1) :8-9,15.

SONG Pengyang, Sub—compartment Automatic Sorting and Coding Based on Arcpy Data[ J]. Forest Inventory and Planning,
2019,44(1) :8-9,15.

Sub-compartment Automatic Sorting and Coding Based on Arcpy Data

SONG Pengyang
( Forest Seedling Station of Wansheng Economic—technical Development Area, Chongqing 400800 )

Abstract; Based on the forestland data of Heishan National Forest Park of Chongqing, the Arcpy of the
Python window integrated in ArcGIS software was used to realize automatic identification of forest sub—
compartment and assign the number of forest sub—compartment, achieving the purpose of automatic cod-
ing. This simple and feasible method integrated the operation across platforms and realized the automatic
sorting of sub—compartment, avoiding the mistakes such as missing, mistaken and erroneous sorting,
which greatly improved the efficiency of sub—compartment coding and provided a new idea for the auto-
matic management of forest resource data.

Key words: Arcpy data ; Python window; sub—compartment automatic sorting and coding; operation

method ; field function

T GE AR/ INIE 2 5 2 A T H AL B A
FOAXF 23 A0 8, #% MEOMKBEREAT HE PP, 2F 100 2E 4T
5, F SR Sy T HE R A HE , 8 2N R B
N HIR T, TAERBKY, bEEEEE B4
AR HHEE BEARFHANUE BB PR I, %
Tl AR o A W B w8, B RN B oo B
FRAR, 5350, X T O MR/ NDEHE Y g5 AR A

rfm B #7:2018-07-03; 1&[E HH#A :2018-12-12.

THITCa Tk m S e, K, AR/t A
S HEF BORAFEN T P Y K AR

TEARZ ARG RS A B BB, ArcGIS 4K
PRI L 25 5O A BRE T 5 R LA K 5 T
TIPS AR BTz N (B EiE
ArcGIS FRPFfgBpfoll/NIE G 5 1 ) | O3 A —
AP AE BT H. | 85 b PR P R B/ N BES

E—1EF RMEEA (1987-) 35, TR g B, Molk A2 . WF5E 05 1m0 . Afoll 3S HoA



F15

RUSPA : BT Arcpy BIRHIM /IR SHEF RS "9

JUAAT 500557 B ARG BRI LR, 5 LR JBt 0 A
BrHER? , S T S RS TN UG /NS, X Rh AR
B AL B Z A MRt /N PERS 25 ) B HL S 4
IETAES I ARZ MOl TR IR AR Y b PR T 22, 45 &
ARV A PR RO AN, T B R AR 22 bk N BE g
F, BE Excel HEF G, 1 Arcmap 7Y join
IIRESLI( G AR ) 2 il it VBA 4
SEHL(FME LT B — 5 AR SR )

ArcPy J&—F| ] Python 155 4 5 Y ArcGIS
B AL PR 5 A0 nTAE IS Python 0840 & 80 #0017
Mo BRI AT RO e R B e B S AR
ASCE i Python i A T ArcPy $54i8 52 6 K b
/NBEA SN K i R b o HAD TR [R]IRRE
AN Be SR BoME—{H SR AR/ NBER B S HE
Fedm o ERER G e — R, 48 & 1 AR /N BEHE T S
SRR, T H ROl R B 9 A Sh A B R A
TR

1 BN

P AR B 2003 4F 12 A 4 E Z Ak
VSR HE R ST A T E R T R B, 2 Bl s B AR BR Ay

R4 106°47'48" ~ 107°20'36", 4L 45 28°45'00” ~ 28°
53'32", ZRPE5E2 8.9 km, ALK £ 10. 6 km, KL
12 652 hm*, A XK MRHL/ NIEE R 268 1,
PRl 3 A PG, B iR V3R 1 973 m, SRR 662 m,

2 HIEFRIE

PR B L AR AR [T 2016 45 b A% o 250905
( shapefile #% %) .

3 BIERE
3.1 HiREE
A ArcGIS 10. 1 for Desktop Advanced 7% 3]
5 B dhs - B DR L B R AR B 2016 A bR A2 B
BAE (VLT fi#K : Heishanl. shp) .
3.2 #BERE
Il iRl AR M /N BE 54K 4 AR BE () T AEL /)N
Iz,
3.3 RIESR
1) M\ Arccatalog #s /il Heishan. shp #] Arcmap H
2) $TJF Python % LI AACAS (K 1)

Heishanl X Python
CUN{ GLLX | xbh | » [>>> import string
001 20 IE — arcpy.AddField_management ("Heishanl", "xbh", "Text","","",10)
L 10 | 001 . cun codes = {}
001 10 | 002 — - - o
B 0 003 . cursor —.arcpy.SearchCursor( Heishanl")
002 20 . for row in cursor:
002 10 | 001 cun_codes.setdefault (row.getValue ("CUN"),"'")
002 10 | 002 ... list = cun_codes.keys ()
003 20 . P
# HEEE 2
= o001 . #%1*_,_?,&%5
003 10 | ooz . for item in list:
004 20 i=1
x ig xz .. cursor = arcpy. UpdateCursor (“Heishanl”,” con=Y"" + item + "% and
005 10 | oot “eLL¥"=10")
005 10 | 002 for row in cursor:
x zg row. setValue(“xbh”, string.zfill(str(i), 3))
006 10 | 001 cursor. updateRow (row)
006 10 | 002 izi+l
006 10 | 003
006 10 | 004
006 10 | 005 | g

1 Python HOFMHSKBEEMRESER

Fig.1 Codes and property sheet numbering results of Python window
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SHI Kaize,OU Guanglong, WU Wenjun, et al. Establishment of Above—Ground Biomass Growth Model for Individual Pinus
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Establishment of Above—Ground Biomass Growth Model for Individual
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Abstract: Based on the data of 128 individual trees of Pinus kesiya var. langbianensis in Pu’ er City of
Yunnan, the Richards theoretical equation and the power function empirical equation were used to estab-
lish the above—ground biomass growth model for single trees of Pinus kesiya var. langbianensis consider-
ing the site and competition factors. The results showed that the decision coefficients of the timber bio-
mass, the bark biomass, the branches biomass, the leaves biomass and the above—ground biomass were
0.742 4, 0.765 7, 0.476 0, 0.483 6, 0.728 7 without environment and competition factors but in-
creased to 0. 850 8, 0.832 3, 0.709 8, 0.539 9, 0.852 5 introducing environment and competition
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factors. The decision coefficients of the theoretical equation were higher than that of the empirical equa-

tion introducing environment and competition factors. The prediction accuracy of timber, bark, branches,
leaves and total above—ground biomass reached 80.03%, 79.91%, 51.98%, 44.06% and 81.07%,

with high estimation accuracy except for branches and leaves.
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Tab.1 Investigation factors of Pinus kesiya var.

Langbianensis forest

TE HAY RME BXE THE REE
Wi/ a 128 8.0 82.0 39.5 15.3
W42/ cm 128 4.4 58.3 27.20 12.6
AMHEY R kg 128 2.25 1362.97 314.80 317.7
W AE YR kg 128 0.85 140.86  40.80  35.3
WHEAE YR /kg 128 0.15 613.43  70.90  94.9
W E YR/ ke 128 0.07 50. 60 6.30 7.0
o EEYR kg 128 3.33  2108.00 434.40 431.9

2.2 BERHE

KH SAS Guit sttt 128 A~ Hidi B AL %
R 3 1 AT, Horh 374101 4Y) FH TR R 22
1/ 4(274) HT s ER g,

AMFFTHEHL Logistic , Gompertz , Richards . Weibull
Mitscherlich Y5 Korf #57 Sy FLfith A= K AB AL

a

1+b - exp(—c * t)

Gompertz i) .y =a + exp(=b - exp(—c * 1))

Richards 3%, y=a « (1-exp(—=b +1))°
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Tab. 2 Fitting results of each biomass component growth

model of Pinus kesiya var. Langbianensis forest

" ﬁ HRSHIEITHE
= EE — R? MSE
= =

= a b c

Logistic 101 1037.9 32.9488 0.0624 0.7356 44337.2

Gompertz 101 1418.3  5.1255 0.0291 0.7406 43643.4
B Richards 101 3601.8 0.00916 2.1402 0.7424 43341.5
Weibull 101 4695.4 0.000091 1.7714 0.7422 43382.5
HHREL 101 0.5637  1.687 0.7421 42951.8
Mitscherlich 101 7905.4 0.000813 0. 6668 55508. 3

Korf 101 70.6853 -0.0334 1 0.7313 44756.0

Logistic 101 96.2369 23.8868 0.0708 0.7629 623.4

Gompertz 101 116.7  4.6594 0.0371 0.7649 618.3

B Richards 101 150.3 0.0214 2.3671 0.7657 616.3

Weibull 101 140 0. 049 0.036 0.2097 2078.2

FERBC 101 0.2625  1.3591 0.7640 614.3

Mitscherlich 101 1273 0. 000371 0.5196 1250.6

Korf 101 12.3972 -0.0275 1 0.7505 649.4

Logistic 101 3391112 313097 0.0244 0.3321 8803.6

Gompertz 101 3639.3 5.6647 0.00384 0.2957 9283.2

W Richards 101 1674.4 0.000711 0.8861 0.4760 6004.8

Weibull 101 412.9  0.0198 0.1284 0.1268 11510.0
TEREL 101 0.0167  2.2033 0.4675 6035.1
Mitscherlich 101 1728 0. 000825 0.4542 7119.4

Korf 101 8.6320 -0.045 1 0.4005 5604.4

Logistic 101 1146.8  340.6 0.00151 0.4243 50.0309
Gompertz 101 7.1592 19.2707 0.1684 0.4827 44.9559

B Richards 101 7.1576
1}

0.1670 18.3306 0.4836 44.3625

Weibull 101 27.2164 0.0649 0.1483 0.3278 58.412

TERREL 101 0.6419  0.6252 0.4835 44.4307

Mitscherlich 101 11. 1938 0. 0221 0.4822 44.5430

Korf 101 3.2394 -0.0159 1 0.4834 44.3543

Logistic 101 —=1.212E9 -1.18E7 0.0335 0.7199 118238

Gompertz 101 669.5  3.9115  0.024 0.3941 258406

L

|- Richards 101 2382.4 0.00438 1.9228 0.7287 115706

M Weibull 101 180132 7.26E-7 1.6989 0.2221 331739
TERREL 101 0.7517

1. 6956 0.7286 114561

Mitscherlich 101 14079.9 0. 000743 0.6709 138930

Korf 101 102.7 -0.0335 1 0.7199 118238
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Tab.3 Fitting results of each biomass component growth model introducing environment and competition factors

BESHEITE
i3 A R? MSE
a b c d e
ARAF Richards 1024. 1 0.00112 3.005 -0.2115 1. 3563 0. 8508 25631.7
FERREL 0.0174 1. 35980 -0. 1753 1. 8651 0.8391 27350. 5
B Bz Richards 91. 8268 0. 00464 3.1763 -0.2439 1.0101 0.8323 450.2
T R 0. 00659 1.15710 -0. 1089 1. 7090 0.8143 493. 4
WA Richards 59. 7098 0. 00048 -772.8 -0. 7346 2.1187 0. 7098 3865. 2
T PR 73.1125 0. 85740 -0. 4100 -0. 8002 0. 6620 8129.6
Wt Richards 15.7585 0. 88490 0. 6533 -1.2231 -0.1822 0. 5399 40.8
TR 11.0716 0. 12580 -0.2354 -0.1376 0. 5307 41.7
B4y Richards 1741.0 0. 00063 3. 3669 -0.1771 1.5110 0. 8525 64233. 8
T R 0. 00153 1.57750 -0.1679 2.5582 0. 8438 67288.0

R4 KINMEEZFRATEVEERKEBILHER
Tab.4 Test results of biomass growth model without

environment and competition factors

“HheE RS/ % E,/% E,/% P/ %
AFF 22.29 0.73 64. 56 68. 26
B B 10. 47 3.13 52.75 73.70
R 11.91 2. 60 82. 46 51.02
wn 5.62 0.56 70. 95 56.72
Hb LB 43 6.58 84.59 455.19 70.18

x5 SINMESZHRTFEVEERKRBELBER
Tab.5 Test results of biomass growth model introducing

environment and competition factors

®E RS/ % E\/% E,/% P/ %
N 17. 11 2.81 48.51 80. 03
W Bz 11.93 2.17 43.81 79.91
WL 4.96 2.37 88. 43 51.98
- 14. 80 55. 49 125.27 44.06
Hh by 5.53 81.33 104.9 81.07
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LI Jinliang, JIANG Weichang. Application of 91 Satellite Map Assistant Software in Forestry[ J ]. Forest Inventory and Plan-
ning,2019,44(1) : 16-19.

Application of 91 Satellite Map Assistant Software in Forestry

LI Jinliang, JIANG Weichang
(Dali Branch, Yunnan Institute of Forestry Inventory and Planning, Dali, Yunnan 671000, China)

Abstract; 91 Satellite Map Assistant Software is refreshing interface, simple operation and easy to use,
supporting global high—definition satellite image and global high—precision elevation data download, with
powerful marking, sketching functions and directly loading vector layer function, which is used for on—
line patch sketching with favorable integration effect with ArcGIS software. This paper illustrated the ap-
plication of the software in interpretation of forestland change patch zoning, and the integration of the soft-
ware with ArcGIS software and Orville interactive map software, as well as discussed the software from
the cooperativity of field survey and office work, the synchronism of data and the guarantee of phase of
images.

Key words: 91 Satellite Map Assistant Software; map download; forestland change; interpretation of

patch zoning; ArcGIS software; integration of softwares; Orville interactive map software
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Characteristics and Effect of Rainfall on Surface Water Quality
in Different Forest Types in Guangxi

WANG Huili', YI Xiaojin®>, SUN Xiaolin’, LUO Guiwu>, WANG Changdong®,
WEI Changjiang*, CAO Jizhao'
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Abstract ; In order to analyze rainfall characteristics and its effect on surface water quality in different for-
est types in Guangxi, ten monitoring sites were set in the main Pinus massoniana, Cunninghamia lan-
ceolata , Eucalyptus plantations, the daily rainfall datas of latest two years were collected, and the sur-

face water was sampled to measure water quality indexes such as DO, BOD 5 and TN. The results
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showed that rainfall amount was obvious regional and seasonal variations. The accumulated rainfall in dif-

ferent regions in 2015 and 2016 could be lined in an order of northern Guangxi> middle Guangxi>eastern

Guangxi>southern Guangxi, and the rainfall was mainly distributed from April to November. Compared

with the standard of rainfall intensity ,the percentage of heavy rainfall in the total annual rainfall amount in

study area were the highest,while the percentage of light rainfall in the total annual rainfall time in study

area were the highest. The water quality in study area was greatly affected by the storm rainfall amount and

torrential rainfall amount,but by the days of light rainfall ,storm rainfall and torrential rainfall.

Key words:rainfall characteristics; rainfall amount; rainfall intensity; rainfall time; surface water;water

quality
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Fig.5 Percentage of rainfall intensity at all levels in the total rainfall amount in different regions
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Fig. 6 Percentage of rainfall intensity at all levels in the total rainfall time in different regions
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sEALLFEN =25

13.32%F1 4. 06% ; H: & ™ &L K E05 51k 278 d. 71
d.31d.8 d Fl 1d, 5351 A7 BT S KB 71.47% |
18.25% 7. 97% 2. 06%#1 0. 26%, 2015 1 2016 4E
e X /INE R R R T RN R R T ) SR AR
W% 641.4 mm,786.9 mm, 1 123.0 mm,
897.1 mm Al 154.1 mm, % %) &5 B WS & Y
17.80% 21. 84% 31. 17% .24. 90% H 4. 28% ; H: %
PR 94 224 4 .50 . 33 d 14 d Fl 1 d, 5351
B A KRB 69. 57% (15.53% . 10. 25% 4. 35%
F10.31%, 2015 12016 4F-4:Rg X Ik L HP T LK
T 22 R 2 W 7 S8 FRRAE T £ 4359124 520. 0 mm
591.7 mm .503. 1 mm 438.0 mm £ 104. 0 mm, 43 5|
o R AR A 240 11% . 27.43% . 23.33% ,20. 31%
F1 4. 82% ; FLRETR SR 538 196 d.37 d. 14 d.7

d A1 d, 43 5 R RN R EL) 76. 86% , 14. 51%
5.49% 2.75%H10.39% ., 2015 12016 4F-HE 4 [X 5
JINFR PR R AL R 1 R AR R 400 R 578. 9
mm 960. 4 mm .1 072. 5 mm 1 662 mm, 735 5 B
B Y 17, 68% . 29. 34% . 32. 76% Fil 20. 22% ; H.[%#
A KT 9K 216 d.58 d.31 d Fl 10 d, 23051 5
T ERELAY 69. 46% (18, 12% 9. 40% 1 3. 02% .,
2.2 PEWMXTHREX IR KK BRAI NG
2015 F12016 4F#LE 2 AFZUCRE 10 AW X
MK, I DO . BOD, Al TN 45 14 T /K JEHE4x
a_:ixﬂi&ﬂﬁf%?ﬁn 10 A~ W DXl & 7K 7K 5 48 b itk
FFABIGE GBI, F 5% X I 5 9 AR A0 Xof AR X 6 7K 7K
)?%E M, AHOCHE TSR 1,

®1 BERERXMBRAKRERXDH

Tab. 1 Correlation analysis of surface water quality and rainfall

KRTIH

INFE i X 25 AR INF Gile) PN} 27 AEW

pH -0. 180 0.224 0.332 0. 227 -0. 408 -0.074 0. 181 0. 340 0. 092 -0.416

COND -0.152 0.021 0.239 0. 346 -0.282 -0.091 -0.015 0. 244 0. 265 -0.291

DO 0. 352 0. 151 0. 346 0.505" 0. 020 0.467" 0.167 0.330 0.479" -0. 003
CODy, 0.116 0. 067 -0.103 -0. 341 -0.574"" 0.222 0.019 -0.163 -0.461" -0.446"
COD¢, 0. 356 0. 200 -0.079 -0.212 -0.527" 0.450" 0.153 -0. 156 -0.270 -0.454"

BOD4 -0. 046 -0.210 -0. 180 -0. 144 0.336 -0. 089 -0.210 -0. 169 -0.077 0.352

TP -0.338 -0.304 -0.013 -0.111 -0.179 -0.287 -0.282 0. 004 -0.251 -0. 051

TN 0.038 -0.243 -0.279 -0. 061 0. 104 0.032 -0.228 -0.288 0. 002 0. 127

NH;-N  -0.206 -0. 364 -0.418 -0.469" -0. 142 -0. 157 -0. 388 —-0.434 -0.511° -0. 002

K 0. 040 0.329 0. 058 -0.219 —-0.438 0. 104 0. 227 0. 020 -0.279 -0.431

Cu 0. 004 0.229 0.283 0. 267 -0. 398 0. 121 0. 150 0. 264 0.177 -0.411

Zn 0. 196 0. 164 0.032 -0.029 -0. 364 0.297 0. 098 -0.017 -0.078 -0.329

Fe -0.333 -0.410 -0.431 -0.436 -0.123 -0.288 -0.429 -0.431 -0.479" 0. 005

Mn -0.383 —=0.090 -0. 080 -0.489 " 0. 163 -0.381 -0. 106 -0.042 -0.555" 0. 237

BTRWE -0.144 0. 052 -0.178 -0. 409 -0.419 -0. 067 -0. 041 -0.208 -0.481" -0. 344

FE 1 AT DL Y 5 R A G 2 Y
5 DO BB F EAHX, 5 NH,-N fl Mn R E#
TAHSE MR B0 3R 0. 505 ,-0. 469 F1-0. 489;
RS Ch K2 BT 5 COD,, I COD,, &
S 5 S 2 AR G A G R B ) - 0. 574 Fil-
0. 527 ; W WY A5G0 SRy /INFRT R R AR 1) 9% o 5
X Hi KK T I H AR S Ak 31 i K, A 4
2 /N IR T B0 DO Fl COD, #4945 .38 1F A

X, MR B WM 0. 467 0. 450 5 [T 25 9% 0 %
WA R TR K0S DO A i 3 IE A oG, MG R Bk
0.479,%5 COD,, .NH,-N Fe Mn 7 & FIE T Rk
Y2 02 OM G A E R B W -0. 461 . -0. 511,
~0. 479 ,-0. 555 Fl1-0. 481 ; [4 FF &5 4% by K 2 1 A4 [
M RE 5 coD,, Al COD., & &3 e, Hoe R 5L
390K -0. 446 F1-0. 454, A] WL ARIX e KK i 52
2 T FI R 2 T P 26 R S 52 R K, 32/ INRRT 2 R ITR
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ZHENG Ke,GU Liping, XIAO Zhiye et al. Effects of Fusarium solani and Lasiodiplodia theobromae on Chemical Composi-
tion of Aquilaria sinensis Xylem[ J]. Forest Inventory and Planning,2019,44(1) :27-32.

Effects of Fusarium solani and Lasiodiplodia theobromae on
Chemical Composition of Aquilaria sinensis Xylem

ZHENG Ke', GU Liping', XIAO Zhiye*, MA Huifen'
(1. Yunnan Academy of Forestry, Kunming 650201, China; 2. Southwest Forestry University, Kunming 650224, China)

Abstract: To study the effects of Fusarium solani and Lasiodiplodia theobromae on the agarwood forma-
tion of Aquilaria sinensis, the single bacterium (1 g/L, 3 g/L.) and the mixed bacteria (0.5 g/L, 1g/
L, 1.5 g/L for each bacteria) were used to infuse the Aquilaria sinensis and analyzed the chemical com-
ponents of the xylem after 5 months by GC-MS. The results showed that 77 chemical components were
detected containing aromatic compounds, sesquiterpenoids and fatty acids. The effect of the mixed bacte-
ria was better than that of the single bacterium on agarwood formation which was the best with 3g mixed
bacteria. The effect of Lasiodiplodia theobromae was slightly better than that of Fusarium solani. There
was a relationship between the effect and the quantity of bacteria.

Key words: Fusarium solani; Lasiodiplodia theobromae; infusion; Aquilaria sinensis; xylem; GC—-MS

analysis; chemical components
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O AR, AT ARS T 050 320 s e 2 1A Rl R — R
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i E 45 FHOR Z R 2R (H S bR A R 202
T, B FE AR R RO = bk 8 1y, 2
DU P B AR KR IR R 1) T8, S F ),
ENOE T FEE P E B H RS R, A 20 Ha
30 AR, AT 1 R X J7 TH I ST, 4B ) A
D I kL KN D e A7 Y NN S sy S e
TR ( Diplodia sp. ) JFELLHAE ( Fusarium laseritum) |
%% (Aspergillus sp. ) \E% ( Mucor sp. ) .75 %% ( Peni-
cillium sp. ) A% ( Trichoderma sp. ) \Z3F4 1 ( Schizo-
phyllum sp. ) A8 RSN S UL T BB
BT T Ja o bk 1 R alsoRh B R A B A,
TEEL R BEAFE T, Ao AR R 20 B I A7 19 5
REE— RN TN, & ZE TR,

ARG PENE B i /0 ( Fusarium solani) 1 A]
Al B4 AW ( Lasiodiplodia theobromae ) Y 454
Fofr, SR FH BB AR T 1907 2, 20 i BC ) 4 1> B8 U
PR R M ) LR WAL, 7E R HEH 5
J& i GC-MS 43 Hr i Ja B FE il 9 4657 o7
i A1) T4 A 0 B R A O =X 0 4 B RO
) FL 57

1 RBHMBETTE

1.1 £F5ER58AEH

TEHUBS Kz Sl f6L B AN o] B B 8 AR A A A
Mo HERMIEEE 8 A AT, P HENEE, K%
7 F = B8 st i dhifg B, s B AR AR 100041
£,22°28" N, J@#iy 7 Hs 7 p 2 RUSUAE
1.2 LWHE
1.2.1 REEFH & 5HF

1) AP %

A AT B 0, A6 TR AR B SRR RS A S TR TR
ZAFR, FH T F AR JT 43 ) 80 R 22 AR B B A
OMAM VAR $5 75 36 vp | B F 28°C , %53 150 rpm
REIRTIEFR T d,

2) VRAARTR R ) 2%

TETLWH T Y S WA 3 HE KE
() P2 B FH DA 8 M R 2248, U b 8 /N T

224, N R AT 6 A TR AR B A TR R 2 ]
WK EIRENELES, ZIR T 10 000 rpm 2
> 3 min, JE R IGEIRWL , PRI B0 5 B0 B R
TR, 7RG TAES A AR A, AT ]
B HEFEIC R L(1.3 o), B HMEfFiCHh F
(1.3 g) RWECH H(BAH0.5.1.1.5 g) ,FEA
FEL.OE T AL B ACh R Z )5 3 5
/Ut SRR AN [R) 0 P DR AT 1 0B B AT A28
MR A4S (5 IR R A S RN T )
HFRIILA 1000 mlL 2 7K il BEAS R B B T 1A B
o

3) A TR R0

TEAART BRI ABLE 53 BAL 10 ~50 em FRA,
FHEL AR TERI R BIIAEL R Z) 5 em BIRITRFL (AR 5
mm) LS H TR AR 30° ~45° (& 1), Frias
P THEE AR b W AR ZE S AL S etk
I AT IRAL VAT T A IR ORI, P A5 A B
A A B AR F R KM BRI 2 dTF
HoE, BAEEE 3 BR RN 3 IRER
1.2.2 E#E

HREGAAREN 5 A, NMEFE T T
B AT IR RIS, TR T BUR B E5 A, BV
BRAR A BB S (B 1) o TEZIR T H AR
TG B ERE AL T2t 24 BT BURESL 2 10 g,
1.2.3 #R B TRI

YefE H1 H2 ., H3 F1 F3 L1 1 L3 &b frf5 )
FES AT A B 32 B, BRI 43 R
ARELEF I RP AT 8 o, & T HIEHILIH
HORETAINA 95% £ 50 mL, B FERES) 18R 24 h,
M 30 min, §HEC , PR, T 95% S BEAD U5
JAEE & BB P B W U8 T B BRI, 7 XU
X R, 2 mL H B S BRI 8  aok
0.45 pm TFLIERE , 1526 U8 AR R A A
1.2.4 SHEEE—TRIESTEY

1) St 25

BRI S S DB-17(30 mx0. 25 mmx0. 25
pom) ,ﬁ%ﬂ?%g@/ﬁ%,/ﬁﬁﬁﬂ 1.0 mL/min,Ziﬁ”letL
AR BRSO 2 L, BERE CHRBE SR 230°C , FHEE
7 iR 60°C , 443 5 min,20°C/min JHEF] 170°C
PR%F 5 min, 5°C/min FHi 2] 210C, £ +F 5 min,
20°C /min FHEF] 290°C , f-¥F 15min,

2) Big et

EL &8, B FIRIERE A 200°C  FUERE A 70 eV,
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Fig.1 Instillation with liquid microbial inoculum and sampling method

PR o 1 P SRt 77 Rl AL & Y, i g

FZEE E
2 HRESHM TR — (LB A A2 AR A (3R 1)

FE A B9 A T o 2t GC-MS B AL A #T

®1 BARBEBEREBUFENS GC-MS Fif

Tab.1 GC-MS analysis of chemical components in xylem

FS W&l HEK CK H1 H2  H3 F1 F3 L1 L3
1 Hydroxyacetic acid ¥£3& 2 1R C,HyN,0, - 0.60 7.56 - - - - -
) 4- Hydroxyimino — 6 —oxo — 4, 5, 6, 7 — tetrahydrobenzo- CoHN;05 2,98 B _ _ _ _ _ _

furazan
3 3-Hydroxy—-2,3-dihydromaltol C¢HgO, - 2.43  6.97 - 0.82 3.69 2.04 -
4 Nonanoic acid iR CoH 50, - - - 1.67 - - - 1. 56
5 Dodecanoic acid,3—hydroxy— 3-F£35& A HEfR C,H,, 04 - 0. 81 - - - - - -
6 9—Hexadecenoic acid AEHH R C,6H;5,0, - 0. 64 - - - - - -
7 Benzylacetone 3 4 il CoH,0 - - - 0. 56 - 0.43 0.53 0.53
8 Ascaridole epoxide F45 3K Wil CioH604 - 0.53 - 0.78 0.33 0.26 - 0.59
9 2-Methoxy—4-vinylphen—ol 2-H &I -4-ZIHFHAKH  CoH 00, - - - .79 191 0.8 1.75 1.25
10 2—HAydr0xy—5—methyl acetophenone Q- R Ak -5 H AR C,H,,0, _ 0.91 0.92 _ _ _ _ _
TR
11 2H-2a,7—Methanoazuleno[ 5,6—b | oxirene IEFIALE Cy5Hp0 - - 2.36 0.55 - - - -
12 4,6-di-tert—Butyl-m—cresol 4,6— T 3&/[a] Ff i CysH,,0 - 1. 05 - - - - - _
13 4,6-di~tert—butyl—o—cresol 4,6~ " f T FE4L H 1} CsHy0 - - - - - - - 0. 82
14 %S%B , 16-Docasadienoic acid Mi-13,16— "+ " CpHy0, B 0.57 B B B B B B
15 2(1H)-Naphthalenone 1H- 2-Z%[i C,HyO0 . 25.99 - - - - - _
16 syn—1-methyl—, cis—decalin G Hyy 78.93 - - 28.05 16.86 14.19 21.38 18.94
Phenol ,2,4-bis( 1,1-dimethylethyl ) —phenol 2 ,4- "4
17 S ’ ’ C,Hx»O0 - .00 0.37 1.07 0.57 - 0.68 0.68
TR e

18 Cedren—13-ol 8—HHA i s C;sH,0 - - 0.22 - - - - -




- 30 - ol i & R X Fuk
gk1

FS W&&aw =X CK HI1 H2 H3 F1 F3 L1 L3
19 Quinuclidine—2-carboxylic acid CoHN,0, - 0. 34 - - - - 0.28 -
20 Bicyclo[ 4. 4. 0]dec—5-ene ¥R [4. 4. 0] 55—/ C,5H,,0, - - 1.72  0.80 - - 0.55 0.51
21 Santalol fHF CisHy,0 - 1.36  1.22 1.58 1.11 0.94 0.61 1.92
22 4—(4-Methoxyphenyl) —2-butanone [ 7 3 A il CyH,0, 0.61 0.92 053 0.70 0.93 0.89 - 0.78
- ;g;tgo%xy)b%lggggpanoic acid methyl ester 3—(4- ¢, 1,0, ~ |24 ~ 126 0.8 0.8 ~ L1s
24 Selinenol Cy5H,60 - - 1.85 - - - - -
25 Agarospirol 175 42iERE Cy5Hy0 - 1.54  0.63 1.33 0.60 1.17 - 0.97
26 Hinesol AR CsHy0 - - - - - - - 0.24
27 2-Furanmethanol M F /i Cy5Hy0, - - 0.73 - - - - -
28 (-)-Aristolene ThYRE CysH,, - 0.46  1.29 - 0.25 - - 0.27
29 Guaiol AIAIARE CisHy0 - - 5.24  0.32 - - 0.57 -
30  1-Naphthalenol 1-Z58} CisHy O - - 0.94 - - - - -
31 Globulol W% CisHyO - 0.77 - 0.82 0.63 1.04 0.53 -
32 3',5'-Dimethoxyacetophenone 3 ,5-—F 53 Z, il CpH}, 05 - - - 0.56 0.56 0.82 0.52 -
3 3—t?rl—Butyl—4—hydr0xyanisule 3BT M -4-FR IR €, H,40, _ _ _ _ _ _ _ 0.78

FH ik

34  2-Hexyldecan—1-ol \F&%$ i Ci6H3,0 - .01 1.46 1.47 - - - -
35 tert—Hexadecanethiol 4+ 7SHiEE CigHzyS - - - - 1.00 - - 1.05
36 Caryophyllene oxide E LA 4 Cy5Hy0 - - - - - 1.28 - -
38 7-Oxabicyclo[ 4,1,0] heptane FNEIRT ki CsHpO - - 0.53 - - - - -
39 Neocurdione HiFEA i CisHyO,  0.50  1.79 - 0. 30 - 0.80 0.24 0.29
40  3-Buten—1-ol 3- T iM% C4H,,0 - - 4.77 - - - - -
41 Aristolene epoxide DA MR ALY C,5H,,0 - 0.67 - - - - - -
42 3,4 5-trimethoxy Phenol 3,4 ,5—= F 4 JL 1 CoHy,0, - 0.38 - - 0.54 - - -
43 4-(4-Methylphenyl) pyridine C,H N - - - 0.33 - - 0.45 0.25
44 Pentadecanoic acid IF.1 TR Ci5H30, - - - - 0.33  0.36 - 0.25
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WE MG EMARMNBETRPAREEN I LENE  RESAAARAEG LS, LKA LA
FHEBHAENRER ERNTXTERSSEMGEY ZEME, AF 5L ZMRSAFFRATE,
@it xF 10 AN EARA 800~1 000 m* WA AT AR R 50, RAWART T L5 0 R
M B EMFR AT EFRTF(CCF), ZREN )L ZnRs EREMAREESH)H 12h
FREARE M A BRI 2) 50 TR o 9 5 M 2 ES 5 A, B B L& £ R R A2 E 6
EApFe RIS ;3) WAL 5 B T R H R T AARHA

KB, B Mo LM ABREMN; MadH,; MEZTFRT;F 5% .0
FESES:S791.256;5758.53 XHAARIRAB:A  XEHS:1671-3168(2019)01-0033-07

SIS A AR AR BRI, 45 . 75 S 005 LU RAAR T SERRFE ST [T, Aol A iR, 2019,44(1) :33-39.
ZHU Changwei, XU Yinglan, ZHANG Mingxiao, et al. Structure Characteristics of Pinus thunbergii Stand in Laoshan Moun-
tain of Qingdao City[ J]. Forest Inventory and Planning,2019,44 (1) :33-39.

Structure Characteristics of Pinus thunbergii Stand in Laoshan Mountain
of Qingdao City

ZHU Changwei', XU Yinglan*, ZHANG Mingxiao®, CHEN Jiawei', LI Shimei'
(1. College of Landscape Architecture and Forestry, Qingdao Agricultural University, Qingdao, Shandong 266109, China;
2. Forestry Bureau of Pingdu City, Qingdao, Shandong 266700, China; 3. Forestry Bureau of Laixi City, Qingdao,
Shandong 266600, China)

Abstract; Forest stand structure is the main content of forest cultivation and management and the founda-
tion of ecosystem function. As the fundamental stand of Shandong Peninsula, the systematic research on
stand structure of Pinus thunbergii forest was absent. 10 sample plots covering 800—1000 square meters
were selected in Pinus thunbergii forest in Laoshan Mountain of Qingdao City to study diameter structure,
height structure, and crown competition factors ( CCF). The results showed that both the diameter struc-
ture and height structure presented normal distribution, but there was left or right bias to some extent.
The crown competition factor values ( CCF') indicated the stands did not reached full canopy closure.

Key words: Pinus thunbergii; stand structure; diameter structure; height structure; crown competition

factor; Laoshan Mountain of Qingdao City

%5 B #7.2018-08-20.

EEWA 5 S0 K52 AA B4 (631322) s KA BHEATHI H (E %K% 201610435062, K:4% 2017-434 2017-437).
F—EE RKA(1993- ), 5B AR ARVE | B9 77 W RS REL5H . Email : lism@ qau. edu. cn

FEMEE . EE01981- ), B A PEE . SRS 5 MRS S MR . Email ;li_shimei@ 163. com



34 w8 2 # %

EF4E

RO EEF SRR ES B AR A HL HE N 2,
EAERRFIREEHENILAL . TEIe N T s KSR
AR TEAE o B 7™ 1 1Y 15 AR 9 RN R A 1) i 4
T, & H ARA K SRR HAR S N 0iE 2Rk
HWYSE2R—EMameag " s Al
MR BER SRR — RS AR A B M ARE AR S
A AR A B A A S R . AR5
A FR B NI R B HAR G A Logistic
Ji#E. 15 Meyer 485K EFN Weibull 7341 B 4K,
FESSEE SR UA T H I AT AR W RS MR
POy At o BT 26 ZEXEFE R AR A8 5 1 BIF 58 v 43
Bribde 7 14 AR s Ay | B Logistic feLL
BAF G = K AR TER Mo b BER iR
FEXS R AR — A I IEA GG R, BRILZ b,
TE[R — 2B R = WA TR — & I IE S A K &R
FARECS W S (i A7 A X R e R, W
Ep AR IR S B AR AT B D) O
FIHE AR, AT DA R4 7R MORFE 28 0] J2 IR Y 58
e a5, oS A B 5 XN TR 5 5 4 R
TR AR TR A3 Y AR RN T R B R R
IFEH]

X T MR35 R0 A B 5 32 2 AR i 7R X A b 4
23 (M) Z5AE ETE 450 AR I S A 5 T ) AR SE R
ERAE R PR B RS R i R LA SRR 25 () 43 8 1)
T R TR S5 R0 B 52 2 T ZEAE T, & A AR AR
HRERIIEA BT H X T Ao 85 4 i i 58 £
BN SAGE R Ty i, B A [R] A 5 O ik DL RGIE
23 ARG s . Herh s [R5 i 2 2 8K
G R 3k 2T vk A I R A
AT AR XA 5 T A 25 8] 4 9 92 7 125 A 32 PR
(B AR o7 e ) s ) | A S PR vp ml 42 B Ak
— ZG) B AR el 45 2 4 Simpson Fe Fnae
HE%

LAHA ( Pinus thunbergii) F 1894 4F YK i H AR 5|

5L, TR N TAKE B 7 55 32 2
MIRRARS Y B A DCHAR 3 4544 B W5 08 A I AR O
1B, A SCF BRI AR A [ AR5 5 1, 456 Moy
N R B 43 AT B, 388 e F 5 0 B 085 1L RRAA AR 3
S5 RIREHLINAR B B 1 BRI LL B A S T F AH
KARATIHT, BT FE IR 7 LU BANAR S G548 1Y 73 A
AL, LUBIN X SR ARG 54 19 55 B AR 28
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U3 L1157 LU AR > B Pl 19 B T 22 35, LA 360

05'N~36°19'N,120°24'E ~ 120°42'E, 85 111 3= 14 763
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5 11 i T U 2 XK i P A, Y 2 A5 A i 2 XL
R IR 11, 9°C 4 H JRIR] 2 622.3 h,
AREJRE RN HE 2 800 mm U711 A SR B 4 e 5
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SRR FEA R W R 3 A3k kY
FI AR DY R B AT 7% P R ik AR IXC, 3010 19 =21
Te ARy BB B ( Robinia pseudoacacia) | 755 ( Pi-
nus densiflora) k2 ( Quercus spp. ) . 7% M ¥5 ( Larix
kaempferi) 55 . F3 A7 —SE IR WRD MR ( Tilia tu-
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TRV S SR S Al A 0 A, 4
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Tab.1 Features of Pinus thunbergii sample plot in

Laoshan Mountain

S E#/m? #Bik/m 18
1 1000 328.2 [&]
2 800 157.6 it
3 1000 303.6 i3}
4 800 320.4 FNE]
5 1000 155.4 =4
6 1000 153.2 (g4
7 800 212.7 [i]
8 1000 342.0 ™
9 1000 211.9 i

10 800 177.3 ™
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Fig. 1 Diameter distribution of Pinus thunbergii stand in Laoshan Mountain
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Fig.2 Height distribution of Pinus thunbergii stand in Laoshan Mountain
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Community Study on the Effects of Light on the Flowering and
Seedling Regeneration of Mid—Montane Rhododendron

QIN Kunrong, WANG Haiyang
(College of Horticulture and Landscape Architecture, Southwest University, Chongging 400715, China)

Abstract; The 41 sample plots of typical mid—montane Rhododendron communities in size of 20mX20m
were set up in Baimashan Forest Farm of Wulong, Chongqing to study the geographical environment fac-
tors of 11 species of common Rhododendron, such as elevation, slope, and soil characteristics, and re-
cord the species and community structure characteristics of Rhododendron, such as the species, quantity
and growth form of the mature and young individuals, as well as the light transmittance of the correspond-
ing growth layer. The results showed that the growth form distribution of mid—montane Rhododendron was
determined by the slope of its location. The distribution quantity of tall Rhododendron plants was inversely
proportional to the slope but the distribution quantity of the seedlings was proportional to the slope indica-
ting that the young plants of tall species were more adapted to steep slope. As the mid—light—loving
plants, the Rhododendron plants with different growth types had different adapting range of flowering
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and seedling growth to light. The larger the size of Rhododendron plants,the more obvious the heterogene-

ity of the seedling regeneration.

Key words: mid—montane Rhododendron ; lighting conditions ; plant flowering; seedling regeneration; ge-

ographical environment; community structure ;light transmittance ; Baimashan Forest Farm
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Fig.2 Influence of slope on flowering plants and seedling distribution of mid—montane Rhododendron
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Fig.4 Influence of slope aspecton flowering plants and seedling distribution of mid—montane Rhododendron
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Tab.3 Proportions of flowering plants and seedlings of Rhododendron in different community structures
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x4 HHPRECERLMEBESBRENE
Tab.4 Light transmittance in different layers of mid—

montane Rhododendron

Ll KR 5273 Fr 1Lk ik HEE
& BEME BAR/% HEHE BEXZR/%
AR R H 70-90 X 2-5
RHEAR f 40-60 H 3-7
HEAR H 30-50 f 4-10
FUSuE: SEETYN ¥ — H 20-50
RHEAR A 30-60 H 10-20
HEAR H 30-80 H 8-25
WM TR x — % —
RHEAR el 30-65 A 10-25
HEA f 20-50 x —
SUE’ 2N 1/ N x — % —
RHEAR J — H 70-90
HEAR ¥ — & —

x5 BIEWPILEEEIEERIE
Tab .5 Suitable light environment of mid—montane

Rhododendron in BaiMa Mountain
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XU Jiaming, Effect of Paclobutrazol on Physiological Characteristics of Amorpha fruticosa Seedlings [ J]. Forest Inventory
and Planning,2019,44( 1) ;48-51.

Effect of Paclobutrazol on Physiological Characteristics of
Amorpha fruticosa Seedlings

XU Jiaming
(Lingyuan Forestry Bureau, Lingyuan, Liaoning 122500, China)

Abstract; The parameters of physiological characteristics of Amorpha fruticosa seedlings treated with dif-
ferent concentrations of paclobutrazol (1, 5, 10, 15, 20 mg/L) were determined to study the effect of
paclobutrazol on physiological characteristics of A. fruticosa seedlings. The results showed that the rela-
tive water content of A. fruticosa seedling leaves increased continuously with the increase of paclobutrazol
concentration, reaching a maximum of 86.98%, that the soluble sugar content showed a trend of in-
creasing first and then decreasing and then increasing again, reaching a maximum of 35. 43 mg/g, that
the soluble protein content showed a gradually increasing trend, reaching a maximum of 173. 25 mg/g,
that the peroxidase activity increased first and then decreased, reaching a maximum of 472.18 U/ (g -

min) , that the malondialdehyde content gradually decreased with a minimum of 15. 93 wmol/mg. It was
concluded that paclobutrazol, as a plant growth retardant, was also an abiotic stress for plants which
could mitigate the damage caused by abiotic stresses by regulating the cell’s permeability and antioxidant

capacity.
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SLHML (Amorpha fruticosa Linn. ) iy G RHEEIE 1E
WA R ALY, 507 T G R AR AR p B, e
L5 |G 22 35 A 9k, 2 7l At g FH Y AR
BRI BRI ER R, ] T ek A PR A L
P, 2R R — R AL REE IR A K REZE
ARG IR BT, H AT R e e A
FIREARE Y A8 T Y R E S
WFIE I, 365 2 Ve J3E 22 AW AN AN AT A 28 R I 5 R
PR A TR 3SR e I AT DIRE R 5 B e
HeAe BOK BORFRROR . X W S BE TR
2200 ] T I 0 5 2 T RE ) PLARALRE I A
BV R, R ORI,
W5 it 22 50kt L 40 i A BRARR R S e 2, Ab B S
H-L RS R & i BT R, N SRR A
B, SRS ST A 2T v (1 £ A
A FRAT S T B A R 4 s iR BT
R ST 5 1, WSS BT Rl B 22
R XS S5 RERR A P A BRAF VR B A S W) B 226 T A
L) 22 S50 R T Sy AR SR R 1 Rl A
252

1 #¥57E

1.1 X IE iR

R T IR, M B AR FR R b 45 40°35750”
~41°26'6" , /K2 118°50'20" ~ 119°37'40", % JE 1%
WA 8. 7°C , DI AR P FE 7K 524 479. 4 mm, &>
IEREK R FEAETPER S 6—8 H oK) 5 &4F
SR 60% ~ 75% , 12 i1 50 W2 R AR T 2 TR
W, RGO 98 B 335 J& 748 Fh, Hirb R
JAHY 10 B 11 J&@ 17 Fh, Fh-FHEY) 88 FF 324 & 731
T, P RAAE Y 52 B 113 J&@ 295 F, BLAHE Y 36
BE 211 J& 436 Ffr,

1.2 KA

IR AREFI L 2 A A 5 A K R4,
1.3 iKW H*

BEIUE K R HA I AR — B 4l i, i T i
JEAN ) e B 2o s s A T AL B B S AN HREE K, 43
W 1.5.10,15.20 mg/L, LLTE /K X HE (CK) , 3
I 6 AN B, AN EL 5 W, 30 d SR THURE,
T S50 7 0 5 4 P ) 45 AR BRAE AT

1.4 FERNZE

Az PR PR R BR B9 I A < SR P T 6000 7 it B |
AR5 7K B 5 2R FH R LU 622 D0 P TR 1) 75 4
KA B G-250 WD Al AR Y A
R BRAR T bl Z2 v I 5 TN 8 (MDA ) 9 &% 15 K
FH A AR 3325 0 2 3 S AL B (POD ) AT

2 FRESH

2.1 RERE S LBEREX &K EH T

AN e 22 355 o SR FREAL &0y P I A AR R K
SR G e ARG K B 22 R R 1) 3
TNTANWE = 2 280 R FE o 20 me/L B, A X
FK IR ERE, N 86.98% , i35 v T X IR Ak 38 AN
AbEE 1 AR 2 5 REAE LR T 6. 6%, {H 5 Ab B
3 FAbEE 4 122 A TR B AT (B 1)

100 o

c c b 2 }a :
80 {1 & | 5
é?
H 60
%
41
= 40 1
oo
=
20
0 >
CK 1 2 3 4 5

E1 RERE S EFRRENSKENT M
Fig. 1 Effects of paclobutrazol concentrations on relative

water content of A. fruticosa

2.2 AERESHUTEBIEAIAEESENRI
AN TR e B 22 354 b B ZE R 40 i - ) T i
WS A TR, R TSRS S R 2k
VR T P 8 o 2 B SR 0 S AR S SR
P, GXTRAHLE , Y 220K 2 R 20 mg/L I, AT
PRSI B B s, A 35,43 me/g, B E & TR A
AEFRAAL I 4 5 FRAR LR = T 29. 6%, {H 5 HoAth
S PRI W R (K 2) .
2.3 AEIRESHUNEHERASEEARSEN
=AU
AN e B2 22 34 (b BT ZERERL AT Ve v AT i



- 50 - ol 8 B M K s
403 ) a ~ 600 4
—~ 35 1 ab ab —=— | /‘\ a
T —E b £ 500 A b b
&30 b B — E i T -
W 0
E 25 > 400 g c ¢
1§ 20 1 200
415 3
e o
e -
# 10 & 200
& g
E 5 =
& 100
0 > =
CK 1 2 3 4 5 0 s
CK 1 2 3 4 5

B2 ERE M LA R 20
Fig. 2 Effects of paclobutrazol concentrations on soluble

sugar content of A. fruticosa
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Fig. 3 Effects of paclobutrazol concentrations on soluble

protein content of A. fruticosa
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Fig.5 Effects of paclobutrazol concentrations on

malondialdehyde content of A. fruticosa
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WANG Yingzhe , HE Huan,XIAO Meng,et al. Study on Soil Stoichiometric Characteristics of Six Forest Types in the Three
Parallel Rivers[ J]. Forest Inventory and Planning,2019,44( 1) :52-57,63.

Study on Soil Stoichiometric Characteristics of Six Forest Types
in the Three Parallel Rivers

WANG Yingzhe', HE Huan’, XIAO Meng', QIU Xinxuan’, HE Zhongjun'

(1. College of Resources and Environmental Science, Yunnan Agriculture University, Kunming 650201, China;
2. College of Soil and Water Conversation, Beijing Forest University, Beijing 100083, China;
3. Yunnan Institute of Forest Inventory and Planning, Kunming 650051, China)

Abstract; This paper studied the contents and stoichiometric characteristics of soil organic carbon
(SOC), total nitrogen (TN) and total phosphorus (TP) in Betula platyphylla forest, Quercus aquifo-
lioides forest, Tsuga forrestii forest, Abies georgei forest, Populus davidiana forest and Abies delavayi

forest in the Three Parallel Rivers. while the decrease of P content was relatively small presenting as a

75 B H#5:2018-10-23.
EETW B : 2 AT A RBIEILSE 1 135 H (2006D0039M ) 5 25 B 44 FRAKBE IR HLIA T 2 — Ak 138 %l 47 (00000000038-407 ).
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FEEE HOH 1 (1963-) , 58 BePE K F A, IR R TG . ML A AR RS AR 5 5 T A 5T

LR (1962-) , 58 BP0 . AR H e A2 PR )6 37 S IE 7 16 A9 9T . Email ; hezhongjun@ hotmail. com
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“cylinder” distribution. The ratio of C and N contents of the six forest types was higher than the nation-

wide average value. The soil in the six forest types contained the rich N content and the lower P content

which was the main factor restricting vegetation growth. The study site was less subject to intervention by

human activities where the spatial distribution of soil nutrient elements such as organic matter and total ni-

trogen showed weak spatial correlation. It was considered that the spatial distribution of soil nutrients in

six forest types in the Three Parallel Rivers was mainly affected by structural factors.

Key words :forest soil ; forest type; stoichiometric characteristics; nutrient content; stoichiometric ratio;

structural factors ;the Three Parallel Rivers
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Tab.1 General situation of the sampling area
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2.1 FmREMNE
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2.2 HIEAIE

6 FhARAREAI R+ C :N N :P C :P RHK
i, SR Excel2010 #F 47 %085 2 2, R A Ex-
cel2010, Origin9. 1 FEATHIE

3 BERESH

2205 5 R AL B T RERR T AR AR T
B REREZM gk & bk 6 Fh 2Rk
RIS TR 2 L e 5% 00 & i St R L3 2 ~
®7,

X2 BHEMAREBEXTEFSSERITELL
Tab.2 Nutrient contents and stoichiometric ratios

of different soil layers in Betula platyphylla forest

x4 MIKERARBEXTERSSERITELL

Tab. 4

different soil layers in Tsuga forrestii forest

Nutrient contents and stoichiometric ratios of

B C N P

\Er -1 -1 -1 C:N N:P C:P
KX /(g-kg) /(g-kg ) /(g -kg)

Ah 45.26 3.56 1. 14 12.72 3.12  39.70
E 22.74 1.78 1.01 12.75 1.76 22.51
B 11.72 1.34 1.06 8.75 1.26 11.06
C 12.52 1.07 1. 04 11.67 1.03 12.04

x5 KEREMRARBATERSSERITELL

Tab. 5

different soil layers in Abies georgei forest

Nutrient contents and stoichiometric ratios of

B C N P

v -1 -1 -1 C:N N P C:P
X /(g-kg) /(g-kg) /(g -kg )

Ah  430.63 14. 15 0.82 30.43 17.26 525.16
E 42.73 2.56 0.34 16.67  7.53 125.68
B 31.72 1.97 0.42 16.14 4.69 75.52
C 10.99 1.70 0. 44 6.47 3.86 24.88

B C N P

o~ . " 4. C:N N:P C:P
X /(g-kg) /(g-kg) /(g kg )

Ah  91.42 2.19 0. 89 41.73  2.46 102.72
E 50.28 2.96 0. 70 17.00 4.23 71.83
B 50. 71 2.99 0. 80 16.97 3.74 63.34
C 18. 80 1.63 0.62 11.55 2.63  30.32

x3 JIESHEKRARBEXTERSEERITELL

Tab.3 Nutrient contents and stoichiometric ratios

of different soil layers in Quercus aquifolioides forest

k6 WBHAREXTEFRSESERITELL
Tab. 6 Nutrient contents and stoichiometric ratios of

different soil layers in Populus davidiana forest

=3 C N P

\Er -1 1 1 C:N NP C:P
KX /(g-kg) /(g-kg ) /(g kg )

Ah  191.58 9.92 1.25 19.31 7.94 153.26
E 53.36 3.58 1.09 14.89 3.28  48.95
B 45.84 2.96 1.16 15.49 2.55 39.52
C 15. 56 1.68 0. 87 9.25 1.93 17.89

B C N P
/£y -1 1 1 C:N N P C:P
X /(g-kg) /(g-kg) /(g kg )

Ah  42.84 2.97 1.19 14.42  2.50 36.00
E 4.39 0.77 0.32 5.69 2.41 13.72
B 34.71 2.14 1.11 16.19 1.93 31.27
C 20.43 1.37 1. 14 14.87 1.20 17.92

®71T BURAEMRARBRTEFSSERITEL
Tab.7 Nutrient contents and stoichiometric ratios of

different soil layers in Abies delavayi forest

3.1 TENCNPEE

6 PR ARSI 4 C N P R WAl 1~
3,

& 2~3K 7 il 6 FaRbk 3% 0~ 100 em +
E,C &R 211.21 g/kg, 306.34 g/kg.,
92.24 g/kg.516.07 g/kg.102.37 g/kg.307.55 g/
kg ; P35 549k 58. 80 g/kg . 76.59 g/kg.23.36
g/kg 129. 02 g/kg 25.59 g/kg.76.89 g/kg, Wi
DL RO 35 5 1 6 FARBUAR 2258k

= C N P
B -1 1 1 C :N N P C:P
X /(g-kg”) /(g-kg) /(g kg )

Ah  77.68 6.05 0. 64 12.85 9.45 121.38
E 23.42 1.92 0.25 12.22  7.68  93.68
B 82.37 5.11 0.91 16.12  5.62  90.52
C  124.08 5.38 1.33 23.08 4.05 93.29

HIPE 1 AL, 6 6 Bl R AR 3, Bl HE Y
N R RIS G & 2> I & PR > B
HEMRS 1L MRS I TR AZ PR FE AR JZ Pk &5 i K 8L
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Fig.1 C Content of soil in six forest types
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Fig.3 P Content of soil in six forest types
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Fig.4 Stoichiometric ratio of C and N contents of

soil in six forest types
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DUAN Lihua, GAN Yunhao,ZHOU Bin,et al. Effect of Stropharia rugosoannulata Under—forest Cultivation on Soil[ J]. For-
est Inventory and Planning,2019,44(1) .58-63.

Effect of Stropharia rugosoannulata Under—forest Cultivation on Soil

DUAN Lihua', GAN Yunhao', ZHOU Bin’, JING Hongwei’, FANG Bo®*, YUE Jinlong',
ZHAO Miao'
( 1. Kunming Institute of Forestry, Kunming 650223, China; 2. Yunnan Academy of Forestry, Kunming 650221, China;
3. Lufengcun Forest Farm, Yiliang, Yunnan 652100, China)

Abstract; Based on the intercropping technology of Siropharia rugosoannulata under—forest cultivation,
the soils in Cunninghamia lanceolata—Pinus armandii forest of Huayuan Forest Farm in Yiliang County
and in Juglans forest of Luomian base in Fumin County were studied with the control forest. The inde-
pendent sample t test and analysis for physical and chemical properties of soil by SPSS 21 software
showed that the soil density and total porosity in forests of Stropharia rugosoannulata under—forest cultiva-
tion increased, and the soil permeability was improved. The under—forest cultivation of Stropharia rugo-
soannulata effectively increased the content of organic matter, hydrolytic nitrogen (N), available phos-
phorus (P) and available potassium (K) in soil, improved soil fertility, increased soil pH value and
neutralized acidic soil.

Key words: Siropharia rugosoannulata; under—forest cultivation; physical and chemical properties of

soil; Cunninghamia lanceolata—Pinus armandii forest; Juglans forest; independent sample t test
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ARARIS B] 72 FAR SRR b e 551, 76 AH AR M X BE 46 37
Hi 25 A AR R A b A K 1R 35 248 4 5 A S B i LAY
PERR LI 43 I AE 25 Mo s 3 SR Bl
5 mx5 m PIARIEH , SR A FOS BORE (AR % 4
s 5 b)) B EE L 2 em 5,439 0~30 em
10 em ( I 1 K 3 ASAIFEFBAL ) BURE 1kg TR
B A 7 [ SR 40 HT
1.4 i
1.4.1 ¥ HE

+4% pH {H A LT K AP R A RO L
BOAE B AL
1.4.2 IR E

TS AR B . 5 pH A E (NY/T1377—
2007) .+ HEA LT A9 I (NY/T1121. 6—2006 ) |
AR SR A PR Z I E (LY /T1229—1999) | T3
AR E (NY/T1121. 7—2014) | 4 SF8 8030 B0 Al
SEARA AR BN 2 (NY/T889—2004 )  FF Ak 1+ 1t
HAYIE (GB7844—1987) | - e 75 A9 E (NY/
T1121.4—2006) , FZAH AL A . B 7 KF | %4b
SRR G | R T RAE | KA
TR EE T,
1.4.3 SZitoh

1z ] Excel 2010 B FAZ AR—AEIAAMKT FIAZ Bk
AR RBK 56 2 b AR b R R AR X R RE M i) 1 S5 B
FEPE B, R ] SPSS 21 B rhodt ST REAS ¢ 6 56
HEFT DU SR AR 9 25 R 40T o

2 BRENH

2.1 HA ¢ 19IE

FEAR—HELLFAMR T FRZBOAR T R 3K 55 15 B AR A
i RN A AR X RERE b 17 - $98 Ab 1 5T %) 2 ST RE AR o
IR R W 1~ K 4,
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F1 BAR—EUBRKTIHEARKEEEX HEEL SR EIIER ¢t 018
Tab.1 Independent sample t test for effects of Stropharia rugosoannulata under—forest

cultivation on soil physical and chemical properties in Cunninghamia lanceolata—Pinus armandii forest

7 £ T2H Levene 1018 HEFRN t B8
%31 TR Big&Y
F1{E PE tE df P&
P R Ty 2 A% 0. 459 0. 535 1.956 4 0.122
B 7 26 ARG 1.956 3.342 0.136
o KE R T 2 A% 0.057 0.823 -0.632 4 0. 561
BTy 2 AN A A5 -0. 632 3.897 0.562
SALBREE ik gy 2240 5% 2.419 0.195 1.792 4 0. 148
MR B Jr 22 A AHAE: 1.792 2.537 0.188
pH R 2540 % 6. 100 0. 069 2.501 4 0. 067
B 7 25 ARG 2.501 2.277 0.114
HHL R Tr 2405 0.026 0. 880 2.534 4 0. 064
BTy 2 AN AH A 2.534 3.998 0. 064
IKAFPERE(N) R 22405 3.641 0.129 2.529 4 0. 065
2 .
MRIE Ty 2 AN 4G 2.529 2.587 0. 099
AR (P) ik Ty 2248 5% 0.934 0.389 2.846 4 0. 047
BTy 22 A5 2. 846 3.538 0.054
B (K) R 25405 2.497 0. 189 4.209 4 0.014
B8 7 28 ARG 4.209 2.993 0.025
K2 ZHMTHERIKETE T EBEL R IR ER t 18
Tab.2 Independent sample t test for effects of Stropharia rugosoannulata under—forest cultivation on
soil physical and chemical properties in Juglans forest
T E 7 2R Levene I8 HEGEN RS
%31 TR Big &4
F1{E P F & P& F{&
R R Tr 2415 3. 447 0.137 -0. 095 4 0.929
B8 7 22 ARG -0. 095 2.197 0.933
— Foyii i &ﬁ?ﬁ-fﬁ% 2.030 0.227 -1.572 4 0.191
B 25 A A -1.572 2.391 0.236
SALBREE i Jr 224055 0. 008 0.933 5.122 4 0. 007
MR BE T 25 A ARG 5.122 3.983 0. 007
pH ik Jr 264055 0.210 0.671 0. 654 4 0. 549
Bl A 0. 654 3.462 0. 554
AP R BETT 22405 0. 058 0. 822 2.227 4 0. 090
fRIE Ty 2 AN AH A 2.227 3.789 0. 094
IKFEPER(N) R 22405 4.152 0.111 4.168 4 0.014
2B A
BB 2EAAHAE 4.168 2. 698 0.031
ARWE(P) RBE Ty 22 A0 % 3.244 0. 146 2.077 4 0. 049
BTy 2= A5 2.077 2.858 0. 134
B (K) ik Jr 254055 3.108 0. 153 2. 865 4 0. 046
B8 Jr 22 ARG 2. 865 2.632 0.075
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xR 3 BHAR—ERHKTZME T XS R+ 2B AR ¢ 038
Tab.3 Independent sample t test for soil physical and chemical properties in Cunninghamia lanceolata—Pinus armandii

and Juglans control forests

£ 21 Levene &% HEHRER R
%31 TR Big&Y

F1{g P{E F1{& P{E F&
HE i Jr 24055 4.556 0. 100 -1.346 4 0. 249
Bl A -1.346 2.059 0. 307
Foxia ik Ty 2240 5% 1.959 0.234 -1.790 4 0. 148
WRER B 7 25 ARG -1.790 2. 400 0.194
SAFLBRRE R Tr 2415 1.125 0. 349 1. 692 4 0. 166
MR 7 22 A AHAE: 1. 692 3.117 0. 186
pH R Tr 2 A0 % 5. 409 0.081 -2.832 4 0. 047
MR8 Jr 26 AN AHAE: -2.832 2.512 0. 081
AL R T 2 A0 % 0.621 0. 475 0. 602 4 0. 580
R T A 0. 602 3. 468 0.584
feepk R KA (N) fBis 77 25 A0 5 1. 695 0.263 5.022 4 0. 007
R T A 5.022 2.891 0.017
HHE(P) RBETT 22405 0.853 0. 408 -2.748 4 0. 051
B 7 25 A A -2.748 3.242 0. 065
B (K) iRy 224055 0.189 0. 686 0.322 4 0.763
By 2 A A 0.322 3.819 0.764

F 4 BAR—EILRERTIZME T KBk =5 M E R i+ BB M MR R ¢ R0
Tab.4 Independent sample t test for soil physical and chemical properties in Cunninghamia lanceolata—Pinus

armandii forest and Juglans forest of Stropharia rugosoannulata under—forest cultivation

7= 21 Levene #006 HEFEN (RK
25 TR B8 &

F1{E PE F1{& PE F &
W B 7 2 AR % 0. 165 0. 706 -2.724 4 0. 053
TR TT 2 AAHSE -2.724 3.942 0.054
BB RHE R Tr 2 A0 %% 0.012 0.918 -1.193 4 0.299
BB Ty 22 AR AE: -1.193 3.910 0. 300
SALBEE TR 22456 0. 856 0. 407 -0. 050 4 0.963
RS Tr 26 A AHAE: -0. 050 3.622 0.963
pH i Jr 24055 0. 001 0.976 -0.324 4 0. 762
MRIE Ty 2 AN AH S -0. 324 3.958 0.763
AHLBT TR 224056 0. 404 0. 560 1. 482 4 0.212
BT 22 AR AE: 1. 482 3.859 0.215
teeppm KIFHER(N) BB T 24055 2.936 0. 162 2.625 4 0. 058
R T7 26 ANAHSE: 2.625 2.754 0. 086
ARWE(P) RBETT 22 A0 % 4. 487 0. 102 -2.225 4 0. 050
fBRIEE Ty 2 AN A4S -2.225 2. 650 0.124
HALH (K) TR T 22456 4.96E-05 0. 995 1. 242 4 0.282
MRS TT 22 AN ARG 1.242 3.997 0.282
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2.2 3t YRR 64 1

35 5% B pR A L R R A A Y B 62
R HRUNEON H - Rk GBS DL AR R AR ﬁ,} 60 -
KB K/, R LR~ EES EOT
B LR s R R 2T
TMEZAERE X 3ok IR R IR Wi o
SRR RS VR, J Ak o i) B R 2 I 1l I 1l
— o PR RBR G G AR AR b S B S5 A S MA-AE L | BA- LR B % | B ‘
Es K1,

F1 #HFitESFLEE
£5 FEHIEWEERSE Fig.1 Total porosity of soil
Tab.5 Contrast of soil physical property
5 L = HI2E 5 AL, BRI R BR SEHE AR T LY 22

/(g:em™) /(g:cem™) /%
HA—EILFS 1 2.08(0.06) 0.86(0.08) 58.64(3.89)

FLBEE W 340, B R /N AZ R — 1R A AR 3
SFLBREERG N 3. 22% ; & R bk T 145 8 4L

ARk 1 2.17(0.09) 0.83(0.07) 61.86(1.47) . . R s
- BREEE I 6. 16% , MALIE 2 5% i % (P<0.05) .

Rk I 2.36(0.51) 1.05(0.25) 55.56(2.14) L ,

h 2.3 Xt HEAF RN

bk I 2.34(0.11) 0.88(0.08) 61.72(2.01) P 2 4 S 2 1 P -0 pH i A
i, | A RAPHUE KR B8 0 £ AF, I A APHE Kok 536 80 24 & s e . X
A g At TEr BUTR DKM (N) A0 (P) ORI (K) . HF

PIRERBR TG 4 Rt - Sl PR R L 6, 1 2,

F6 MU FMRXILL

Tab. 6 Contrast of soil chemical property

N - ﬁmlﬁ_] 7kﬁ£'r$§(_l\ll) ﬁs‘&fié(l’_)l izi?ﬁm(K_z
/(g-kg) /(mg-kg™') /(mg-kg) /(mg - kg)
FAR—AE LR I 5.03(0.42) 52.18(16.72) 136. 42(25. 85) 18. 44( 10. 30) 133.91(45. 84)
EAR—EE1LH I 6.71(1.59) 76.88(21.32) 210. 30( 40. 69) 39.60(15.03) 305.79(34.29)
% Bk I 6.46(1.16) 47.30(11.05) 77.53(12.53) 41.17(17.46) 126. 18(36.73)
% Bk II 7.02(1.76) 63.51(14.05) 132.1(29.52) 75.68(36.77) 241.21(27.17)
350 T —a— RS T 2.3.1 xt1 1 pH EIAEH RN
I sl LR ER S RE ST B RN S A B LA AR
B BT +HE pH (XN 1. 68 , A HLBIENN 47. 3% , IR ILF
250 WEZEFIKF(P<0.05) ; & RV kT 1%
200 pH AT 0. 56, A HLITTHEIN 33. 6% , HAIKE i 35
257K (P<0.05) .
150 1~ 2.3.2 Xt HIBEAKERER(N) W
1004 BRI RBR G 5, B R /N AZ AR ISR
K PR (N) HEAIN 54, 2% , A T8 3 8 35 25 ok
T F(P<0.05); B % Gk bk Ak F 4 N 8
’ HHE | AKMEYER | EMEE | s 70.4%, 25 BH (P<0.05).
5%) (P) (K 2.3.3 M LIEFXEE(P) BN
L |/t ke | ke | Jngke) | /ngek) LFICER ARG , B BN AZ A—HE LB R

B2 eI ER MR RO (P) BN 115% 5 & 2 Az kAR T 14
Fig.2 Chemical property of soil P 3N 83. 82% , 71 2% (P<0.05) .
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2.3.4 3T IEHEIL (K) B

ERRIKSG 5, B B /ANEAZR—E IR
TSR (K) 34 128 % 5 & BB Rk
HEK #9181 %, 225+ 3 (P<0.05) ,

3 EigSitie

1) 323 19 2 AR BR 5 25 MR R X R
pH 225 W38 N 25 55 3%, 3R I - 58 2 [a) AC B f
A 253K 4 1 2 DB RIKEE HEMR AR, 22
LS apNITE .

2) IR AR 56 4% Je , Rk - 398 1 4 B o
T, SRR SRR S, U R Bk 5
T ARG 25 i T Akl - 38 0 S B 1 R R
XA -3 B RAE TR (3R 2 AL BEAR TS, &
FLBREE 25 F e i 2 )

3) P KER 55 4 5, A - HEAY pH {E A BT i
T3k 5~ 7, ok b A RN T BE A A KA A R
YR - S5 20— 0y v AL ol 98 pl R M AR A
LR

4) PR KBk 5 4% I, b = HE A LA T
i, BN mE EE N 33. 6% ~47. 3%,

(L% 57 W)

[17] DE26iL,skiE B4, 55 . HEPUdU AR AR RS + 1
A ATHRARE ()], PRk EE R, 2015,31(1)
17-23.

(18] KoM, BB JH . 8 4 bt DAE W i 57 43 21k
s A RS R (1], HARBL# R, 2006, 16 (8) :
965-973.

[19] Baif , skocl . W /RPEE R 4 Fh AR Y Fr
5 HEr et RRRIE [T]. RO AR S5 AR, 2015, 26
(3) :659-665.

[20] CHAPIN III F S,MATSON P A,MOONEY H A. Princi-
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Springer—Verlag,2002 . 1-442.
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5) FhAE KBRS 245 5, o 1 398 1 1R 5% 43 14 B
SIEAN HRL R B SR B B ARk 1 (45
PP e R K R R (N) A RO (P) | R
(K) ¥ &8 7t . N 3EInEEE Hy 54. 2% ~ 70. 4% ; P
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HEENEEIEFLEEBENERINETN R L ER TN

BE AR FAR AR R R
(LERTALRFA R ERR KD FRAEASNE, FIR 400036; 2. 98 A%, Z R 400715)

WE. A THRD RS ARG R T LA RT3 A TR LA R, ARG R,
MATLEAR(M) 5 a FAEALK(XL) 15 a FEALH(X2)F2 30 a FAEA T (X3) HAF LT
% a R BRAMHREE AT RRBFEERXE T AR, FRAAFNET 0~20 cm,20~40 cm. 40 ~ 60
em 09 RIEFEAMIT KRG, AARER 0 R g R o oAk AT LB Re AR, SREW 4 FF
ARERG IR ETLZF AR ALFRREEFRI LIRS KE I LIE IR AL L X E
89 pH ALTF &, BRME 4K A AR AR AR 95 9 AR & A AU L ik 047 A 47 ik ABE A A F AT L
P AR BRARGESELN L 0, LB AIBEIEF A X2> M>X3>X1, RFFRTA BTk sk
LRGN EREME— A SAERBRER RN EZ REERFBEAZEFH, ZNEHE
AR AR ARSI LI e S AR G R TS ZE

KR AR B R AR IR A R B3R e
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Dynamics of Soil Physical-chemical Properties and
Soil Fertility Evaluation in Cinnamomum camphora Forest Succession

XUE Peipei', QI Daihua®>, CHEN Kunpeng®

(1. Wulingshan Forest Eco—station Station, Chongging Academy of Forestry, Chongging 400036, China;
2. Southwest University, Chongqing 400715, China )

Abstract ; In order to study the dynamics of soil physical—chemical properties and soil fertility in the suc-
cession of Pinus massoniana forest into Cinnamomum camphora forest, the soil physical-chemical proper-
ties of 0~20 ¢cm, 20~40 cm and 40~60 c¢cm were determined in four forest communities of the pure Pinus
massoniana plantation (M) , the 5—year—old Cinnamomum camphora plantation (X1) , the 15—-year—old
Cinnamomum camphora plantation (X2) and the 30-year—old Cinnamomum camphora plantation (X3)
based on the typical plot method, while the soil fertility was evaluated by standard scoring functions and

principal component analysis. The results showed that there was no significant difference in soil bulk

7% H #3:2018-09-03.

E WA . F POl F SR SO B “ 2 5t HIM R B R B AR 8 S RBTY CGRMEHIT 2016-15).
E—EE T (1982-) 2o B TR . FEWE T 10 N ERMAE S RGCA5 S DI HE . Email :584704914@ qq. com.
FEEE FFRAE1976-) 5 4 BIEUZ . B A ZRMAZS . Email  gidaihua@ qq. com
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density among four forest types but the Cinnamomum camphora forest observably increased the soil water

content and soil porosity, rose the pH value of the topsoil, improved the content of organic matter, availa-

ble potassium, total potassium, available phosphorus and total phosphorus. The Cinnamomum camphor

forest had no obvious influence on the content of total nitrogen and available nitrogen. The soil fertility in-

dexes of four forest types ranked in the order of X2> M>X3>X1. This study was conducive to solve the

problems including simplex structure, low biodiversity, poor stress resistance and pest resistance. There-

fore, it was suggested to construct coniferous and broad—leaved mixed forest to improve soil fertility and

promote the sustainable management of Pinus massoniana forest.

Key words: Cinnamomum camphora forest; Pinus massoniana forest; forest succession;soil physical -

chemical properties; soil fertility

AR R AR LA K AR AS ) o2 AR AR A
BRG Y BTRE 2 5 AL X AL, 78 AR A 251 1
ARV Y TP R HE A B A, LR R AR v v
g KMEAE" . DR ( Pinusmassoniana
Lamb. ) B E R EER 2 1 b AR Tl FOR R
Fp E T EIRAT FRARIE A 306. 26 J7 hm?, Hirp T
FEAARGE 143,74 J7 hm®, o5 5 DR AR AR T AR Y
46.93% , i 2 [ S RAMKIRL 11.94% , {HIE %
KR53 AN N TR 28 A A — L [n) 8, 1) AR G3
W B R, P H T A S, by B i A1 2) 5 2
PARE B H BOR M A SE 5 3) AR L A 1R 22 AR
PRI o A JF e E RANBRAY AT RS 4 B K
B,

TF#E, 22 44 Cinnamomum camphora ( Linn. )
Presl, X & 5 H Wi K% J8 TAERHE R K TR ALY
= A3k 30 m,ﬁﬁéﬁﬁjﬁ 3 m,ﬁﬁ@?ﬂ%%ﬂ%%ﬁj\
fii , K43 A AEdAb 4 100 ~30°, AR 28 88° ~ 1220, 73K
[ A T 7 KOV R A X R I R A T
J& B BOE A EA MR R IR R
MR ER TR DN R MM —, T
FIVEH R AE R AR 252 2 ORI G T Y 1) 2 —
i) e = SN REERE S TRUROE 1 NN /=1 N/ )
7 R HIX 2 S B HEA HLBR R | R R
P/ iR Y 11 TR P s e w5 A B a2 A N

H AT, 0T By REAN AR ] T A AT 5 ot 8y 4 45
FRARME AR A0 RN 1= AR 3P 1 R WA B . AR SCGE
T Xof B FE MM [ B Wb 2 A P R B Bl A
AT BT, 2 1T T e 5 FE A A ) 7 A PR U 2 2o
R L ARAE 1IN, S B BASARAE S RS A 3
208 IR B BE AR AR A 2 R GEm-T- 4 0 Al
PR ALRLE AR

1 FRXHESR

WF5E DA T VD PRI 5 U R X 1 SRR XU
B AR AL T X, JE v S B 2R T 2 R X
S, T AR, AR BE R & 1050 mm, 4R SR
18°C , Vi B2 Vi i ; M Ab R 48 106°26'33”, AL 4 29°45'
28" ME4K 500 m Ao, SEHB AR ARG, TRORR IR B
MM RS T RZ MM A DR F 2R
( Cunninghamia lanceolata) \ A fif ( Schima superba) |
B AR ZEF (Litseamollis ) 55, HE AR JZ A F5 22 ( Smilax
china L. ) B4 ( Myrsine africana ) . 38 Bk K ( Rhus
chinensis ) SF 2, A JZIEHEFIA 153 ( Dicranopter-
is dichotoma) & ( Pteridium aquilinum) JRATM: ( Lo-
phatherum gracile) % .

2 ARF*E

2.1 HiigE

2016 4% 7 H , 7EAF 7T X3P, BE HE) B #s pRov)
HETE TS R 3 TN A A AR N T3 85 3 Ao B RE P45 R 3t
(M. X1,X2 X3), Hrr.M e ARERN DR
PASEAR (X FEAE L) , X1 &S BAAR R AN TR T
TR I A 5 5 0 R ARE V% ORI A
Hi, X2 A X3 4B A 15 4R F1 30 4F J5 A A it
REE T R TP S R R b, A A AR B
HLIEE 3 1 20 cmx20 em WIREEREHL . pRufEdt A
T UL 1, B RS [R) T8 B B Bk FEURE b b
KRR L 2, 5 a FEMA THEARZ D,
YR 1. 84 m; 15 a FriRARH AR 0 L F 4k
530 a AR AR G 4 XL
2.2 TEEENHE

2017 4 9 A T A AERE RN AR IR S JEBEAL
W 5 TR 78 A R E IR0 ~ 20
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R1 4AMBMREBEKRER

Tab.1 Main characteristics of four forest types

pa PR OEE L, REEE RENE L
m / /m /cm
M 500 25  PHdbHE 10.06+2.15 15.52+2.37 0.6

X1 504 20 VUG 8.90+2.43 8.45+2.06 0.7

X2 495 15 PHdedE 13.02+2.68 11.57+3.11 0.5

X3 497 22 PEYE  15.04£3.75 19.84x3.89 0.5

R2 BEERFEEEMEREZYIARBR
Tab.2 Species composition in different succession stages

of Cinnamomum camphora forest

27 FARE EARE AR
HHI(21.34) TEH(35.13)
M HEHN(90.84) 1L1%5( 14.29) 12(28.72)

BHAETF(12.05)  HKHAHK(15.62)
T (30. 09)

Ai(47.22) R (18.97)

X1 HEM(90.71)

HA(17.39) (10, 68)

- A A (24.59) BR (20. 60)

X2 féjvfgéggé) (21, 14) M5 (10.74)

SRR %(12.75) k45 (10.08)
FE#1(35.36) .

- ’ T23(30. 46)

X3 FHRL(70.84) A (18.39) (21.07)

YR (11.09) KA (15.65)

HEA (13.93)
EAFTCO)TRNADAGERM(%),RINBEZ(D)H KT
10.00 #9447, MARAR LR (X)), X1 KA L EMMKR(S F 4
AE) X2 RAAER(IS F) X3 REAEBAK(0F), TR,

WA (20.23)

em 20~40 ¢m 40~60 cm S HIECEE 40 & BGE B
I T SRR E , A 34K 250 ¢
HERE S S gG = ) , AR RIS L0 (1 mm
F10.25 mm) T HEEAAME BTN E .
2.3 TEBAMERNE

TG KRR R AT IS E R
FHER T 5 -3 ALIR B 345 10 5 3 pH (H
R FH AT AE 5 - 5647 Bl (SOC ) R #% iz
AN E ; TIEAA(TN) &R PG E A
ASCI 5 5 - S AR L (AN) & R FH i — Bl ik
D5E ; HHEARE(TP) HURHE (AP) & &R AR B 4T
PRI SE 5 3 H0 (TK) A (AK) & 8%
HLJBR 5 55 S R R TSSO 5
2.4 TERAITFM

A TP T 2 AR A SCR Y
)7 ¥ J& Mausbach Fl Seybold'*' A & Andrews %%
FEZ 75 SCHR LA KRR 4y i 107 725 £ RO Br AH B4

(LR L, AR SO = Fhbr 454 R B S O
(1) T M e (98 bn, Jrfe (2) T4 - et
{7 A48 b5, J7 2 (3) FI T BB i ts

1.0 X=U
f(X)= {0. 1+0.9(X-L) /(U-L) L<X<U (1)
0.1 X<L
0.1 X<L,X=L
fX)= 0.1+0.9(X-L)/(U-L) L<X<B, (2)
10 B, <X<B,
1.0-0.9(X-B,)/(U-B,) B,<X<U
0.1 X=U
A(X)={0.1+0.9(X-L)/(U-L) L<X<U (3)
1.0 X<L

P X I EAR, L T BRAE, AR T FRIBIE A 53
MO0 O0.1;U 2 EIRME, & T EREERS
L0 0.1, B, ARMERIr BB ARSEMEL , B,
SEARERT T AR R B ME L . A SO TR IS
B B2 0 Masto S5 05T IR IR 5,
A e AR R A (AR AR S B AR A S R G
A B B AR SOk o BOBR TR E 1 . ARUETS o3
PRBCHH R AR AN 0~ 1 Z I 94523, SR 5 ] 3200
IIMTid (PCA) MBS e AR R AL . e, HIX
(4) ¥ BAFE RIS 73 ALE N7 17455 15 3
IR T HEH(SFT) -

SFlzlilpiSi (4)
X ep, NEET PCA BB AR IR N, S, T
BETARMEDS o s B0
2.5 RS

KB ZR J7 22 53 BT (one—way ANOVA) £ 5
[7) — P A A [ s A R[] — M o A AS ] 2 Y
Ze 5 R IR/ 2 22 S (LSD) AT B Y 2
FLHE, 7 0. 05 /KPR I A G B &, Frageit o
Hr% JH SPSS 16. 0 (SPSS Inc. , Illinois, USA) k{452
B, >k F Sigmaplot 12. 0 ( Systat Software, San Jose,
CA)FEIA,

3 BRESH

3.1 AREEHRTEYEERETN
THOEY A K TR R R
E R AL ST RN | E ROKBE T
Fe o3 g WSCRA A5 G B B RN
B B A R A BRI 3
BEF - GRS, 254 Y £ S 7 o 4 B
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Tab. 3 Soil physical property in different succession stages

of Cinnamomum camphora forest

.
— in - IR M BRI

2R WHC St
/mg - m™ / % / %

0~20 1.39£0.05Aa  18.87x1.86Aa 48.41+2.54Aa

M  20~40 1.45+0.07Aab 17.54+3.45Ab  46.39+1.86Ab

40~60 1.55+0.04Ab  14.52+2.01Ac  42.38+2.22Ac

0~20 1.36+£0.03Aa  19.61x1.64Aa 48.93+2.34Aa

X1 20~40 1.38+0.06Aab 17.36+2.31Ab  47.85+2.79Ab

40~60 1.53+0.07Ab  15.89+0.44Ac 43.80+2. 16Ac

0~20 1.27+£0.05Aa  18.32+2.26Aa 52.25+3.03Aa

X2 20~40 1.36+0.07Aa  17.09+1.26Ab 47.63+2.31Ab

40~60  1.5320.04Ab  16.66+0.41Ab  43.38+2.01Ac

0~20 1.25+0.06Aa  17.67+1.74Aa 52.66+1.81Aa

X3 20~40 1.35+0.05Aab 15.87+1.17Ab  47.48+2.53Ab

40~60  1.49+0.05Ab  15.45+0.63Ab  44.52+2.82Ac

ERAKEERRKRE FEHATANZF 2% (P<0.05); F 7 %
e RENE FEATEN £ F 2 F(P<0.05),

HR s BLIITRZ - SN IR S0 | - A Sk
2 A FPRMERIAH L, SRR R A R
K EREMEA T REAR, 38 & K & e fiy i 3k
BRGUKICE A 1) — T L5 b, T E A 14
HEBRGHK AT, S R i PR 2 P e R
MHEZER, EEENSRES, FE RS KRS T
T2 EEE K, AR [ B 1 5 5K
2N, 150 B A O 38 5 K 1 e 1
AU, LB O, K AR
PREER 4, A AR MROAS (] 8 2 o B i A 398 FL PR R AR
42.38+2.22% ~52. 66+1. 81% ,3 FhEEREAR A + 1 1L
PR EE R T S AP, 16 B AN ) 76 5 o B A A AR 1)
T HEFL B RE 5 40 F LGS IR A, b g A
g o8
3.2 AEEEMBR T EXEERETK

e fh 2 e T R AR T A B RAE AR
AR BB Z RS TE LIEP AR A
T ORISR CR R R IESRA
AR EEYE T YA KNI,

T e R A B — A BT
A VLT 5 | IR TR R AL
T RS HR S R B A 5 AR OA [ v R B B
+ 58 pH EHM Sh AL W 1 IR, £ AL pH (E
HB A GIIRME AR AR R b B R SR G

14 pH (HEFERE S Ui - R e se | Jf HA&
ROV 2 - SR B B A A5 W e PGS AR . i
DML R TR AL, WE 2 BN, B
TR AL & > A LR
bt 2 AR M B 0~20 em )2
HHLRR S R 40~60 em 2 FPAHLER &Y 2. 49
¥ Bl S R AR ) A5 AR 9 R A ML i 2
T, Hodr X2 i A LR B s, 0 ~ 20
em HEHA PR S HE M B 131 5, Z5R%
B, B 5 R A AR ) B AR A R, R P &
A TS BT A RO IR)Z A LT
WA E R A b

N 0-20cm
[ 20-40cm
5 = 40-60cm
4 T
T IT T
T L
4l
o 3
=5
2 5
1 -
0
M X1 X2 X3

AL (Forest types)
B1 FEMLEEZVELEH ES

Fig.1 Dynamics of soil pH in different succession stages

of Cinnamomum camphora forest
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B AR MR, R P RN AR,
FCURVE Y & AR T R A O AT A 22
Ko Bl ZURERC Al S et 30 39 - S S R AR B
MARBIER, DI RS AR S g L%
DRI 2 AR A (R 4) o 4 FRAREUA LE
B, XA e S A T RAROK O, SRR
B e R v, A RO T e v R AR Y
BOEVEHIA R

TP ORI AE KRR EILR Z —,
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Fig.2 Dynamics of soil organic carbon in different

succession stages of Cinnamomum camphora forest

T AR T A RN O i A TR, U B AE
TR R A RO R O el A B B

Wit - J2 R R A3 i, 4 A R S A
TR, X1, X2 A1 X3 A4 3 4 40ORn - 18 OAHR 1
KT M, HIAT UL, A RO - 58 v 4 R 5
SR B I .
3.3 BETEREPMNTEREATEN

Bl 27 1k B A HE 8 A 2 1 HEAE AN i
T, FEFRARE BT 0 3kt o0 AH X A2 B FE bR, W3R )2
JE b | A ARG LA T I BE IO AL | 4 G AR |
PR A 2 NZSHEE D7 2 ma B K 1, B RE HE B
S A SERE T SR AR bR 2R AT R )
AR AR A B R TR B S e - R RN £
WK LR R AR, PR, AR SCIRER - A T
(Db) (3K & (WHC) | L FLERJE (St) (pH
B A HLAR (SOC) 2R (TN) Ff#AE (AN)

x4 BERFEERENERTELEER
Tab.4 Soil chemical property in different succession stages of Cinnamomum camphora forest
L ERAER

BEAR LR 2% IN AR AN £ TP HHHE AP 24 TK R AK

/g - kg™ /mg - kg™! /g - kg™ /mg - kg™ /g - kg™ /mg - kg™!
0~20 2.38+0. 28Aa 177. 87+10. 36Aa 0.34+0. 05Aa 8.15+0. 98Aa 13.24+0. 24Aa 43.72+4.21Aa
M 20~40 1.22+0.20Ab 101.99+8. 85Ab 0.28+0. 04Aa 6.76x1.53Ab 10.21+0. 12Ab 33.11+2.32Ab
40~60 0. 44+0. 10Ac 43.40+4.90Ac 0.21+0.02Aa 6.50+0. 71Ab 8.01+0. 20Ac 30. 08+2. 54Ab
0~20 2.13+0. 19Aa 118.51+7. 15Aa 0.43+0.03Aa 8.44+0. 26Aa 14.31+0.31Aa 49.27+3. 66Aa
X1 20~40 0.74+0. 10Ab 65.42+6.22Ab 0.37+0. 05Aab 7.05+1. 79Ab 10.93+0. 27Ab 35.63+2. 11Ab
40~60 0.55+0. 09Ab 37.43+2.73Ac 0.25+0. 02Ab 6. 65+0.47Ab 8.89+0. 11Ac 27.05+1.42Ac
0~20 2.76+0. 34Aa 180. 90+12. 17Aa 0.51+0.07Aa 10.96+0. 50Aa 17.96+0. 09Aa 64.42+5. 06ABa
X2 20~40 1. 05+0. 09Ab 84.30+9. 05Ab 0.44+0. 08Aa 7.73+2.74Ab 12.29+0. 15Ab 51.80+5.22ABb
40~60 0. 65+0. 12Ac 51.49+5. 13Ac 0.26+0. 03Ab 7.35+0. 88Ab 9.59+0. 26Ac 49.78+2. 95ABb
0~20 2.60+0. 11Aa 179. 47+10. 39Aa 0.76+0. 09Aa 10. 53+1. 68Aa 15.03+0. 37Aa 72.51+5.47Ba
X3 20~40 0. 68+0. 06Ab 72.21+3.55Ab 0.37+0. 05Aa 7.19+0.91Ab 11. 08+0. 47Ab 56.34+5. 34Bb
40~60 0. 63+0. 14Ab 49.02+2. 30Ac 0.34+0. 03Aa 6.53+0. 39Ac 8.53+0. 26Ac 44.22+3.75Bc¢

E R E R KRS FEEATER ZF2E(P<0.05);AAHEERRNEFHEFTANZF T H(P<0.05),

RO (AK) A 208 (AP ) AE A T3 IE TP F 4645
3.3.1 FRESSRH

TF 5 b o5 - SFEAE 3 8 s 11 (5 BRUAE RS T R
LS,
3.3.2 ESHHT

I R A i R T A PR AR i S Rt
17T (R 6) o, X TRrA M v, 8 3 4~ &
W4y, 3 A E RS RBTTIRE R 100% 7,

SRIG B A B A T A ) B (B 5 DTRRR i A
e , =AS TR B RETE ] AR AR o, , FETTH]
B LA 15 21 A4 722 o 1] 5 1) A A o] 524543 p,
(£7),
3.3.3 LERAITEM

TIEAE S IE TR A TAE A B LR S
IR T L HEVE AR A5 RV RTE fR) B AAEAET ) De la
Rosa Fll Sobral tASN KFR 73 Wy AW Wy 22 PE T 5 +
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Tab. 5 Threshold limits and standard scoring function for

soil physical-chemical properties

S¥ BHEHE L U Bl B2 el Lk

Db EHIRL 08 1.6 1 1.3 2
WHC #Z#i 20 50 1

M, 201201

Natural ecosystem

St WEEDIRAL 20 80 40 60 2 Masto %§,2008!"
pH IEECRGL 3 6.5 4.57 2 4Es 20150
SOC MLt 0 80 1 Masto % ,2008'%
TN MZ#d 0 2000 1 Masto % ,2008'*
AN ZHEE 0 400 1 Masto %2008
AP HZHEF 0 50 1 Masto 45,2008%
AK  Zidr 0 400 1 Masto 45,2008%

6 ITEMRTEMENEEDEE
Tab. 6 Latent vectors for contribution rates of

soil properties

3% )
SH

A A, A
Db -0.939 -0. 048 0. 305
WHC 0. 667 -0. 632 0. 395
St 0. 981 -0.073 -0.177

pH 0.937 0.078 -0.31
SoC 0. 672 0.232 0.704
TN -0. 460 0.876 0. 147
AN 0. 066 0.997 -0. 048
AP 0.913 0.287 0.289
AK 0.937 0.312 -0. 156
AMETTIR R/ % 61.884 26. 744 11.371
ST % 61.884 88. 629 100. 000

B R &, A Y R — e (b 2 E b TR
AR K

PRIt , A Sk FH LU 325 5 AR B -+ RN 4L
SR ORI R I VM, 1 A5 2 pR AR
et I A S R AR 4, K (4) RS R
SiFeE, A, M X1 X2 X3 AR
FEE A WM 0.287.0.274.0.297 .0.276, I A]
D, b FE AR ) 7 A A %) T8 R A B T - A 7 R ek
15 a RO - 98 B A M T A ok B Al
I

x7 STEENLULTERE

Tab.7 Approximate variable vectors for each variable

A% f;
SH
A% fy A2x f2 A3x f3 X; Pi
Db -0.596 -0. 038 0. 035 -0.599 -0.223
WHC 0. 467 -0. 140 0. 044 0.371 0.138
St 0. 624 0.010  -0.021 0.613 0.228
pH 0. 585 0.047  -0.039 0.592 0.220
SOC 0.411 0.074 0. 080 0. 565 0.210
TN -0.352 0.204 0.018 -0.129 -0.048
AN -0.280 0.224  -0.006 -0.062 -0.023
AP 0.558 0. 096 0.033 0. 686 0. 255
AK 0.570 0.104 -0.018 0. 656 0.244
> 1.986 0. 581 0. 126 2.693 1. 000

A, RAE Gy, AR E O G FR p AR EOF
AR B

4 ERSiHL

FE I RETE R A 5 A B A A 5%
i) {4 A5 A R, MR fb 2 Rt T T R ) A 2
M ATRE AL, JZ H VR 0 e B 52 ) T3k
BRE L,%ﬁi%fﬂ{h‘@ﬁﬁgﬂﬁmw o Odum AT
RGO P O B O — A 7 Tk EL AT S
(A Tyl I O Y BRIR BT 1 25 5 e 2k )
AT [ TR v TR AR S — TR B Y, AR ST
K, Bl T AR ) A AR AR, A
LRTE LI

- HE 7 R4S 5 ) 0 FL BB L BRUR
FE MBS AR R, T R R AR
TR AR o] DARRAG LA i, HHEp Sk RS2
YRR B BT Ao, R/ NZ BIRA P
A NG RS 7S 105110 I {7 k= Su N i
R IERE SRR, SRR HH B R ZK LR
PAES S ZEBER . B RO TSk A W
B AR Bl TR AT VR A A SR AR A
B, HgErh oK EA B NET, X R
M1 FeARJZEEH L — LB H A GK 4 Al
2SI, FLBR B R/ B4 56 R 21 - HEE
KRG, BHEFLBREE R, S HOK i Z
ARG, AR R, R AL
35% ~ 65% 2. [A], e 1 B 1 AL B R 50% ~
60% ", M X1 .X2 X3 Ayt 3 FL B & ¥4 4b F B ol
FURAS EF AN LB KT M, UL B AR
Xof - AL B A AR
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ARMWFFE 4 AT B BE ) b2 M A A
S B R Y IE R AT, £ pH A S AL
i M AeR S SRR E ., ¥ pH EE+
TR B W B B ERAE, N e % IR
Kb B TR A SR X R B L R 1 3R 4y
AR Bl R b PR ) A R AR G R, 48 pH
BT, BRI ISS , R TR A, BT T
3 LT A Bk B 0 s VR A B A R
PIIEAT R R BT 45 M AR 5 2%, -3 h Py i 20
T, e ML Y A B B R s, R
gt RN T R, R A B A
THAEP AR AT EAEENEN, TR
T AR A AR | A EA B s
EH, et ] e m e 7 L P i & i

FIEAE ST S5 R s, M X X2 X3 [t
HE 3455053 94 0. 287 .0. 274 0. 297 ,0. 276, X A
RBJEH T 15 a ZE AR TIR A 2 | fetg
Ty lsE R HEAR 7, L, AR AR B TR T
T RN ARIY 48 T i, A D T R A SRR K T AR R A
JITHE R ) 45 o A 285 () AT, 2 AR AR ] R 428 1 2 8L
FBZ—,

H T 32 B S50 A5 1 B BR ), A5 ) -
FIVEM BT T S B R AR R, AN, AT
T G 8 s 9 rp A TEAR P S A S TR o B Y AR £k
JE D] LA B B o e 1 T R = 3R RE T AN, A S S 1 F
e 2O - R A W 4 A R DA R Bl AT F
FERNE, UUME T BN Se 8 i ah 5L,
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LUO Weicong, WANG Xiaoli, XING Fuwu. Investigation on Enkianthus Plant Resources in Guangdong Province[ J]. Forest
Inventory and Planning,2019,44(1) .71-74,81.

Investigation on Enkianthus Plant Resources in Guangdong Province

LUO Weicong, WANG Xiaoli, XING Fuwu

(Huayuan Landscape Architecture Co. , Ltd., Guangdong Research Center of Landscape Architecture Design
and Construction Technology, Guangzhou 510000, China)

Abstract: Enkianthus is one of the ornamental flowers in South China with favorable market prospect and
greal development and utilization value. This paper summarized research status of Enkianthus from the
species, the evolution trend and the propagation technology, and investigated the wild resources of Enki-
anthus in Yinpingshan Forest Park of Dongguan City, Wutong Mountain and Nanao Mountain of Shenz-
hen City, Wugui Mountain of Zhongshan City and Beilingshan Forest Park of Zhaoqing City in Guang-
dong. The results showed that the dominant species in Yinpingshan Forest Park was white Enkianthus ser-
rulatus with a relatively late flowering period while the other 4 places mainly distributed pink and red En-
kianthus quinqueflorus with an early flowering period and a blooming period around the Spring Festival.

Key words: Enkianthus plants; resources investigation; evolution trend; propagation technology; Enki-

anthus serrulatus ; flowering period; Guangdong Province

(1 B AE ( Enkianthus quinqueflorus) , XARILAE, T, HAR ; B8O THA: T 3 A9 JE 26 7 sl 08 B
LSRR} B B RAR Y, AR N, ORIERR B 12 AR 5—7 A mBhES A T
Zor R, W A W AR Gl B R R AR FREREER AR TP S L R e pa)i]

Y5 B #A:2018-07-30.
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AR, MR AR AT 701, 75 AR AN s 9
PR B AR T S5 AT B b e i A 20
TEANAE AN B A N R, IR A T
B, BT Z U MR A P E
FEIAER, IEEDC B B Z B, JEII R (| X, 1
P 25 A 1 R LS R T B AR I AE , T
ERRZ Ry RAE” , B AR Z Ry o R AR AL
AR I A AL B U R A B 19 THEZE R
F RG] 050 AR 7E (B /NG ) g2 < B
AR BRI RUTTRE, 3% 5 Bl 225K AR BT, an
ZUNE RGN AR IL, IR S AR 7 g 4R
6], MR IR YR, 7248 SRR B R K 1], 4
L T AT XU B R T o R 887, 2
AR bR i, ST R B R
i, BHRTSZRL M BEIEN £ ARG, T
JISZLIKAIAE S 3, b BEAETR A 25wl
TEF TR 228 R P AE IR TP LIBT3 2 1
BB NERA AR IR IR L

R B AEAE ) — R R GO B A6, A B iy T
Gy S BT R A A1, {H 7 b 48 1 4k 7 B
AR T AT N T S AR B O 5 552
T i A AR s ) BE AR, AN (L LA B T S e i
BLEATDEE, A SO0 AT 7 S A 2 28 e L B8 7
XHEATA A IR G X0 R A LA i B AR B AR B¢
TR 53 A i DX PR JRIBIE , X6 £ o 467 Pl b5 0 b 14 12
HEATHIAEIE

1 BHLEEDF R

1.1 mFRAR

FEh R 2 Loureiro ( %) M4 T = pE R A A
ARSI ET AR EHY CHE A 16 B, ¥
FALNAHS , R 12 F b )14 7= 8 A
LRI 50% , VU148 A5 2 i B A s AE 4 1 BLAR
AR

1982 AEARAEEMGE 7 I E 1y 9 Fhmph e, £
5. 657 B 8P 78 ( Enkianthus taiwanianus ) | 1 80 1€
( Enkianthus quinqueflorus) Wi 4t i B0 1€ ( Enkianthus
serotinus) N 2% B AP AE ( Enkianthus serrulatus) WU J1|
WP AE ( Enkianthus sichuanensis) B P46 ( Enki-
anthus deflexus) F%Eg 1 80 46 ( Enkianthus ruber) kT
B ( Enkianthus chinensis) \B04E i 80 A€ ( Enkianthus
pauciflorus) ', 1985 4% 75 W] JH 4R 38 T 78 W 85 & B
TR S BRI 1A B TR A BB B
A6 ( Enkianthus hirtinervus) , A~Fh 515 2% i S AL AR T

AEZ AT AR AL A, B R m ik BA 22
(R B, 30 2% 40107 2% 1 B 15 B0 1) T4
IREEETEE SO RGE T 05— M eE B fh——3%
4048 (enkianthus calophyllus) , & F05 f B0 46 A1
VT, (H 0 2% EL 37 B 2RI A 38 T o R
M 28 22 ARG E 1T 5y X3 1986 A1 TR 4 4t i
T UA-mBEE R, BI 3522 M B4 (enkianthus tu-
bulatus) ,AFHTE R BPAENE TP ISR RS 5 AR AR, T
i SR P & S R N R e AW 5 % I NY & | {2 BN
HURE 2585, 5 TR0,
1.2 BHEEHAR

— B AR R T A A AT T IR
98, 1982 AFIRAE IR R 5 AL 7 | RATE B R A RRAE
XA AR TR T SF 9 AT R o A AE A IE AR T 2
(Sect. Enkianthus) | SR 46 7 4 ( Sect. Racemus ) 5
HAE4H ( Sect. Monanthus ) , F£1A K i B0 4L & 1Y 1 1k
BEA 240 1) AR E A SRAE T, #h
SUIRAE R TR A8 52 ) by SRR B v A 2] SR A T
FRATHR T 1986 4 K2 R AE A 4 5 I B 4K TR A
W g AL 6] R e AR R AT R T R0 4, Rl g3
ZR SGIRESME I HHE SR 45 2R 5408
AE 7 B SARAE 7 3] B2 A 0% 2 1] A Frg SR A
JE—3m'T 1988 AR A B s A
T HL - AT, AR T A6 49 T 25 0 A1 B 2 1 24 8 B i
RALECH FHEXT fo ph A6 8 B R o #E4T T B9 18R
TZER T ARTCACTF A SARAE T A AR RS
T Y  (EAR AR S i FE A DL AT & ALECH 8 LA
BB R I SARAE Y AR AL X S5
NIEERIEAR -5
1.3 EERAHFR

H A, B X e 0 A E R e b,
SRORRERR G VN T VT WSS EAS TS
BOR, @oresd T mah et s 2 et orl 3
T4 o RIAN [ e B2 A AR 0 ) 47 1 S,
PSR 2 XA R+ 1 000 75 AR B A2 4 7] b 2E2 £
PR Y AR AR B A W SC LA e A R
VHEIARU L 1 IRGAE R R L BT, A5 50d Ff1
THIEW R, REFHRHK 22. 4% ~51. 4% , Fh R 2 )5 45
d SRR AT IR 1~2 em, MBNESEA BFPAE 3 4FJF
AEAIK 75% LA B WRSCHE 4 H a2~ 3 4EA 11
BORHATRIRCE B TERIEUR 1 2~3 S H A A ER
A PRSI IR BRI R e A A
AR 1) B IR SR s 2R B O MR AT MS (12
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FHBEE. I FERHERENTERAEHAR AR

LI LR SR LK MR B X B T
LR S, TS B G O A R B P
A

2 I RERWRETFERERAE

RPN LB TR RE R,
AT 3 Bl ML A S R A AEFNAT BB, Horh i
PRAEAE (O ZRE BRI R, B BOR B I K i
2.1 REMRMILZRKRAE

BB LLU AR AR A Bl 3 T AR SE T 2R, b T 1RT A
LA, I e AT 2 e, AR R 22, 1°C, AR R
it 1 500~2 400 mm, FH4EP7E 4—9 1 78
FUETEFIRZ) 898m Ab k BILET A= i B 46 4 v 43 A Ml
ZMBAE N TT 6 A8 A 2 i B e, B 3—5
J AR A 7 e A8 ot b ) AR S R 26 (T 1) o FE
HEAEY) . T & #LBS ( Rhododendron farrerae) | W 1L 4T
( Rhododendron simsii) At 1138 4£ ( Wikstroemia mon-
nula) W41 ( Rhodomyrtus tomentosa) 5 ¥ ( Baeck-
ea frutescens) A H T ( Phyllanthus emblica) % FEH
( Myrsine seguinii) %% B %F ( Rubus reflexus ) % 1 ¥
(Arundinella anomala) £F BTG 5 (Ischaemum indi-

cum) 1= ( Miscanthus sinensis ) % .

1 SFMLFERLEES BT
Fig. 1 Enkianthus serrulatus in Yinpingshan Forest Park
of Dongguan City

2.2 FRYIHAEREL

FEAR LA 6 2 SR ZRbR L, FL v o P AR v
OIS A3 2 M B LA RR A L R 2045 1
PIE 3 T2k, 2 Ao mah R A e, B dE 2
S geic,3 AR 1 Ar 6 n B B A IR 4
iﬂﬁ&ﬁ%“m (K 2), Y . B R RS ( Rhodo-
dendron moulmainense) . I Uil i ( Symplocos

lancifolia) | Bk 4 W . K 3k %% ( Gordonia axillaris ) |

2 &AL BT
Fig.2 Enkianthus quinqueflorus in Wutong Mountain

of Shenzhen City

2.3 FRYITER L

T R LLUMRASE T BRI T R8I DX P IR A
JERMI B 5 1 322 100 W 4R 869 m, (5 3th 20
T m? AR IFHRL, B8] K IR R AE . DI
RS T DXC i R A e PG o g DR L A v [
BRI /R 7 4R 2 — 7 —— 7R VU TH B M — I g%, 45
) 5 2 iR I v DA S0 Bl B AR K AN T L 7 K AT B
A LR PP BEURCE — RN 2G5t BT RRE Hi
Sy A= AL S TR . B IR DL 4% ¢ TR IR T AR 4
ok I S Y L @ 1 B N N o N 3 ST Y
e ERE L0 B O RAE S R R AL, W 1L 3
By — F2r, Sk A R BB AN E /Y I AR S
Wy, RG34 SR W T IR (181 3) . Z4F
Ok Hh Tl 2 ORAP RIS B 1 R A B AR B IR O
SRR B AR T P R IR A R
REALIX O 22 BH BN B A R P AE R B e AR
AT R E TR, X B e e k17
e BEH E SR, IFIR IS Z A AR,
T KKk Bk &R | B Fe ( Melastoma sanguine-
um) SRR ( Elaeocarpus chinensis) | 5t W ¥ ( Litsea
rotundifolia) FR4%E (Aporusa dioica) ¥4 AK ( Cratoxy-
lum cochinchinense) 55 .
2.4 i AEEL

FoRE L P I ME— 1L R 2T AR IR
W R IX R DX LA R K R T BT
“ TUREMENE” SRR VL A R, R Pl R
TRELL PR (R B AL KRS AE A AERTIER AR, AT
LR =RV NN 7 NN S E s N = S U1 s R o
B ERA R A IR LD AR (B 4) o PR RGBS
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Fig.3 Fruits of Enkianthus quinqueflorus in

Nanao Mountain of Shenzhen City

( Schefflera octophylla) ZLW B ( Rourea minor) | 1117
# (Acronychia pedunculata) ARSVE%E (Sterculia lanceo-
lata) SEWMEH-24 ( Pithecellobium lucidum) 4 T
¥ ( Euonymus nitidus) \2ATE 4 ( Breynia fruticosa) %t
W ( Sarcandra glabra) | % " 4 4€ ( Mussaenda pu-
bescens) B T KR ( Gnetum lofuense) 55

4 FELRHE

Fig.4 Enkianthus quinqueflorus in Wugui Mountain of

Zhongshan City

2.5 BRI LR E

P s b AT AR I X AR H ) B T 2
JUAR AR 0 7 L E PR R AR ORT e B AR
I, DA AT 2 DRI A8 1) A B XA — RE LR
111728 PR T P VL R A 2 AT L AR08 12 e AR Y R
SR, R AR B AR A R (05) TR
WHARK, A L g s R34 AR
YA ( Pentaphylax euryoides) \ K45 . % A (Ardi-
sia quinquegona ) | i J& JI\ ( Desmos chinensis ) . 5l
(Itea chinensis) . B ( Homalium cochinchinense) .
AR5 ( Ficus variolosa) 55 .

5 JtidlLiFHRMAREBEIE
Fig.5 Enkianthus quinqueflorus in Beilingshan Forest Park
of Zhaoqing City
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(L.zEEHRVAERR, =8 B 650051; 2. s HMEAMKRAFTHARAZ, =% B 650000)

= R A 2017 29 F IR X Landsat TM/OLI & DEM 43 & A SVM 4 %7 ik sP e R F) % 4F
FELE A0 o FoMy 0% i B AR ARFR IR GG S AR AR AR LA FF Wy B AF E] 2000.2010 & 2017 4 9 T E 3%
R AR, 04 3 WA B EAR R ERARD RO AR EE T, ZREN, B,
LI VAR ATS A AR % AFFELE A ) 3R T A ARFR IO s AR 286~ (A5 B4 92. 69% ) ;2000—2017 5 2
BT EIRE RS ERE LAY ERILT 2000 m RRGHARTARZFRY,MZHT 2000 m
X 3R 6 Atk @ ARIR 3 A R A S AL 2 IR KA R 2 B R S AR A R ARG e P AR £
JER B S AR B R AR Y e AE

KPR T AR SVM o3k 3 SR AR E 43 AR B SRtk o A s MR 2 8 R 7 £ K

FhE 43S S731. 2; TP391 XHEkFRIRAS . A XEHE.1671-3168(2019)01-0075-07

I ST Wl BRI . LT A SVM A L A T 9 ZRARINT 23 20 A 1 AR B[ T ). Ml i A Bk, 2019,44( 1) .
75-81.

CHEN Jian, HUANG Zeyuan. Information Extraction of Temporal and Spatial Distribution of Urban Forest in Kunming Based
on Multi—feature SVM[ J]. Forest Inventory and Planning,2019,44(1) .75-8]1.

Information Extraction of Temporal and Spatial Distribution of
Urban Forest in Kunming Based on Multi—feature SVM

CHEN Jian', HUANG Zeyuan®

(1. Yunnan Institute of Forest Inventory and Planning, Kunming 650051, China;
2. Yunnan Linhai Forest Resources Assets Appraisal Co. , Ltd. , Kunming 650000, China )

Abstract; Based on the data of Landsat TM/OLI and DEM in main urban area of Kunming in 2017, the
SVM classification method was used by comparing the classification accuracy of different multi —feature
combinations to select the best feature combination for forest extraction and obtain the distribution of ur-
ban forests in 2000, 2010 and 2017. The analysis for the differences of total area, the distributions of
forests at different altitudes, and the changes of vegetation coverage in three phases showed that the com-
bination of spectral, texture, and topographic features was the best for urban forest extraction (with an
accuracy of 92.69%). The total area of forests in main urban area gradually increased from 2000 to
2017, the area at elevations below 2000m decreased and the area above 2000m increased gradually. The
area of low vegetation coverage and high coverage showed the increasing trend, and the middle coverage
and higher coverage was decreasing.

Key words: urban forest; SVM classification; multi—feature combination ; information extraction; forest

distribution ; vegetation coverage; main urban area of Kunming
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M F A B A B 16 OO A R A R B ) —
BEFERRIY AL GE Al SR Bl B a6 R AN AR AR A A
Sy R T TR b R A AR SR 2R
B W ELA B2 B A Wiy , 1) JH 18 I8 18 S AR MR
SPRIBLL R w3 B 5 A 58 2 O 2 AT 32 R B
GO,

T HE 1] 8 ML (Support Vector Machine, SVM) J&
SRS VO GEBEIE TS5 #4 AU fe /N i 3L 1Y
BERl b ARAEAT FR A R A B A A Y 1 5 e M A o
IR Z B SRR AR LU ARAS e a4 g
1t WRIE R, R R GRS T Z R R SVM
(532071 T LA RGHEAT - A 5 S A5 B 1y 42
IR, H HE e R ARLAR VR BT T i i A Rk T AR
T, R E SR Z RAE Rl MEE T SVM 432807k
S BT S DX A T R AR R R 2, A
e, AR SE LA Landsat TM/OLIL 5214y £ hib BF 25 8
I, R ZHE ARG 1 SVM 432807 IR B ER B T &
YR IR T ARBRAR B, O3 2 43 BT 2000 4F 2010 4F
2017 4 3 JARRMR S0 AL KA 1 3 6 B2 Zha o3 i
FE AT F 90 X R B 25 0 A1 S AR AL ARRAIE

1 FRXHER

BT TAZ 102°11'~103°40", b 4h 24°23’
~26°21" , Hikb 2= B 48 R, AL E e AR, 3R AS
¥y, B AR E B b 1 4R B BIR AR B I
P E KA e, AR 15°C TR IR EEE, H R
IR, RS0, AR 2 H BB IsER] 2 200 h A2 4, BOK
PUZHH, SRR AN B T R, &
T BN, B TR LA B S
13 N o T et N L N N 3

B AR AR R E AR

2 R5FEE

2.1 #ERESHbE
2.1.1 #IEFRIE

5T LA 30 m 43 FER ) Landsat TM/OLI %45l
BERISEARE MR, A 1972 4E K5 T 5% — Wi Landsat -1
MSS TAELIK  Landsat B2 40 245214550, H
Landsat TM/ETM+/OLI 188 v 3R EUK FHG A Fr
FEMIEEE D, T LUE A S AT+ 7 T 2R
T BR8] 5 270 A 4R BCS ASI  S (E E gE
SR BT R PR s mIEE T 0 H A Ml
AEHEIT 2000 452 H 12 H 2010 42 A 7 H 5 2017
3 H 14 B9 3 BB AR BRI
2.1.2 EREEHAE

P18 B AR UG B v, USRS T e L R
4t UGS OB RAVIRGLAE ) B AN [R) 9 A5 B
1, A AR AS 008 SR AR T A — AR
I, AR UE 12 B AR I B T 1 | 75 X R AR 52
GIATER S bR KA IE S WAL, AT bR 15
R LA A D AR SR 22 BFSE TPl AY Landsat
BN LIT 9, Je B 240 aed b 1o 97 o AVBCT 3 72
BORURE B 55 I )5 A9 77 & L, 7E ENVI 5.3 o
X R AR AR AT RR S E AR\ FLAASH RSAKZIE,
T B WA T DX A9 A7 B0 SR o B o 3 B AR
FT#E A B 58 X FE
2.2 ARFZE
2.2.1 SHFERIIRE

AN [F) b 40 R G 1 B 55 4 TN B B A P AN []  %oF
R BH A 5 ) B S IR RE I AEAE—E 25 5, iX
ot 25 S 2 FH A () b 42 P WA A A ], R e R
BH ' r 55 LR A 4 AH — S0 L D, T e S LA
WK AR . BRI, Landsat 5245 9 26 1E Ik B nf
VBN DX 53 AN 6] H 0 1 S A

ESuki- iRl S TN 15 N B e a5
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(NDWI) S hilt 1 o0 9, 7 45 U XK AR5 B A
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PR 255 BT 4 SVM BT H R MR =555 R 17

B A5 .

NDVI= (pyw=Pren)/ (PriwPren) (1)

MNDWI= (psyimi Pereen )/ Pswimi Poreen)  (2)
K oy HILLLIMNIEEE ;0 FELVEEE 3 050 N E
PGTLLAN 1 BB p oy BB

1E Landsat 5801, ZRAK5 4 FLEAT BO ALY
Feik Rk, HARYEYIE A K ZRT 9 NDVI Fl MNDWI
(B RN R 3 30T, 75 ) 3 AR AR AR A 1
AR A S5 AL FATTEARFEIN 2 —FORRAE | T ARARZ
KRR TESE 1 b 230 101 5 g R ORELRE 1) 5
fik PR, MR ORI BRARAESS A AL LA 22 5 )
FEIBOAE B R 73 R RAAE . SCHRRESE IR J7
T EIE TR B E R (GLCM) X — MO0 fE
e ASAR AT Y P R B B AN o) b BT 11 v S
IRERMATG i ENVIS. 3 B Co-occur-
rence Measures .= B33 1% & b 3x3, T
VT LT AN B 43 B2 BBOGT B ((Contrast, Con) (F - Fit
% ( Angular Second Moment, ASM) 4% ( Entorpy , Ent)
I A ( Homogeneity , Homo ) YE & SVM 432 B9 £¢
MR (R D7

x1 gEEHAXRESEN

Tab.1 Formula of texture index and its significance

o Az it
HE ERAAR
%t NN Py(d,0) Y 5R 2R B, &
y Con=2 2 (o) T (2 2%
E [go_,'gop‘](d’9> iﬂ% ;& ;H\: il %
O,
ﬁ IR A
" N N Pil-(d,ﬁ) A TEE
% ASM_f:zm:zom YR, kT 5
. 2 & Pild.0) 1R DR HE 5} 19 1)
SRR .
AR RA 19 15
N N Py(d,0) B, E
g Fmi= 2 2 Cylog 75— S TR 1%
2, %Pi(d.9) i 2 PR
AL,
| N N P.(d,0
(RRTE.  L T 12
; =020 14 (i—j) Zoszij(d’0> YIREE
)2 i=0j=

Kb N BB P(d,0)  F A — RN K R RS SRR
0] RTFRA R A, AT R 6, AR TE KA @,

A FH IV SR 32 A PRI SROA X EAR JF
SEAL TR AR B A A VAR 5 SRR
N THE N B  HIEF 30 m 23 B3R

IR R P80 (DEM) 78 ArcGIS 10. 2 FRRIK
()RR NI BE AR Ry 53 2R R HLTE R AE
2.2.2 SVM FHIEE %

SZFFIEAL(SVM) J2 1995 4F Contes C F1 Vap-
nik V & A0 3 TS5 M XU e/ IV S B ) — AR
AR AE 2 (8] 2o AN 7T 23 0 5000 38 o 28 A B S 21
Y23 [A] 300 38 ) 385 e 7 - T 7 A A AR A e
A, I HL oy 2R AR 2 8] (1) e KAk

SVM HARBL Gl 45 e YIGRFEARSE T={ (x1,
y1),(x2,y2), + + + ,(xn,yn)} , HH xiRn,yi{+1,
~1},i=1,2, + « - ,n. EHEERE K| xIxi}, FiE
HIH . Mercer 254, £ GG M AET] 28 C, LASK
PR AL R ITAL) 3 14 T T AT R
17 AR 1 S Rp ) S LA AS R] fR L 38 B 2 45
WAN[A], i i FH 1A% pRESCA 2 A% R 5, 22 50
M R A2 1) FE A% pR B ( RBF A2 PR &) K Sigmoid
R R B DU RS [ RBF A% R E5OR Lo Ho A A2 pR %
A AR TR 5 B RS A5 DA AR
FiT 43 2RI v L UE S HORS B A A v 2 R
AMF5EEPE RBF R, HARE R

K(xj,xk)=exp(—t||xj—xk [1)? (3)

b D) ) 2 ) K, IX A3 BE LR B K S A AL
PRI BT IR B AR R 4 28
SUALAY Py S A R BRobk A H R M KA
T FH AN (] 30 B I T 3 408 X - b ) S AR A
K, HIEFH Google earth A9 I 52 5244 DI RE , XF Wi AN
[ AT N A A s AR B, A Google Map-
per B Google earth HVHy A8 A 4 FE AR 15 55 4 i, SHP
& 2B, T ENVI KA AR B i il Jk % i X
(Regions Of Interest, ROI) fE & SVM 4325 2% ) U1l 25
FEAAE

TEAR R BB SBR[ R R 4H A
il AR A 2 2 . BFOR 2 T OGS RRAE | H5 4K
FRAE  SCHERE DL R FRAE , B F ENVI 1) Lay-
er stacking T EWG AR RFAESEAT G B, i FL il G B
— 58 WEFELL 2017 4E R 19, 8 2 L AE AR [ I
GREARAE FASFEV R G o0 K B, DAt e R
T 3R X AR B S AR 2 A T 2K
2.2.3 BEITEM

SRS FRG B Sk R B ENVI (1R VR
M, B9, R ArcGIS WAl RS o) T 2 AR
DX RN ZE B 1000 SBEFLAEA £ Hok, K BEALAE
AR . KMZ 48 X8R , 75 Google earth HEAT
NTAEAR S, RBRADEAT 438 (. h 7
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RO KRR A 505 o ARk A B BT MK K 4
AN B, 7 ENVI AP SVM 43285 il 45 S 3%
FIRE R A THRE

2.2.4 AEIRZERBEOFRD D0

RT3 T FIRERUER SVM 4326078k, 43 S 4 B
2000 4 2010 4F K& 2017 4F B WA 7 32 360 X AR Ak G 2
fifs . FIH ArcGIS M /32 T BRI 15
JCHL, B Landsat #2420 H% 8 30 m, HAE ML o
2900 m*, UL W TH AR R ARAR TR, kA, R 30
m 3 HERAY DEM 5088, 76 ArcGIS A E ST
FLR AR LA 100 m A ] B R A7 40 25, P50 IX 3l 53
Bro A R T B R i (5 B S EAREN
MRS B HEAT &, 43 B2 HL 2000 42010 4F K&
2017 4F B BT F2 30 X AR AN [7) v 45 049 AR A 1o FR 43 A
IR
2.2.5 AEIMEWEEESESHT

L 7 i A A A 7 TR O P — S E A
B, AT NDVI (SR A 2

F =(NDVI-NDVI_. )/(NDVI, ~NDVI . )  (4)
S, F R 25 B NDVI R VA — Ak A8 Bl 45 5k,
NDVI . Fm#k 444 T/ NDVI {&; NDVI,, 7R
FE B 478 55 1 NDVI A,

FIFH ENVI By g8t B 7 B D Re, St o X
P NDVI A, #8285 X)L 43500 B 38 BB % Ry
5%F1 95% (1) NDVI {EAE R AL, /N T 5% ()0 9% 76 75
JEBEE R 0, KT 95% My kW 7 6 B i & oy 117,
FH I 2000 4F 2010 4F 2017 4FE R T 31X
R B 2 56 B, R R B R B AR 4 A3, B
W (0~0.4) AR (0.4~0.6) 4w i
(0.6~0.8) = HETEE(0.8~1.0),

3 BRESH

3.1 AEMHEEENHRNRBIEE S R

i o ¥E B landsat 5% 18 B9 O 3% 4F fE ( RED
GREEN . BLUE . NIR . SWIR1 . SWIR2 ) . 4§ ¥4 ¥ 1iF
(NDVI MNDWI) SCERAGH (F LLEE A B s
[F] o3 ) M I ARRAE (PR ) 4 ZRAFESEAT 8 Fh
FRIELL A, FUHMIR A VIR AR JEA T SVM 38 1%
(R 2),

M 3K 2 FTLUE OGS SO0 K P 1Y 22 FR AR
HAPRIBUR BE e, M 92.69% ; Hik 6 &
M Z R IEA AR B, 91, 91% ; M55k 838
KM TG FRAE 10 Z2 R 20 6 77 A 00 53 SRS B eI,

x2 FREFHIASHRMEIEESERITLL
Tab.2 Comparison of forest extraction precision with

different multi—feature combinations

SAFEAEGHR FEE/ %
e Be+ B3+ Y 92. 69
W B+ 8 91.91
W Be+ 8B+ 91. 64
W Be+Ha %L 91. 64
Wi BT+ B L+ )P 91. 12
W B8+ B 90. 34
e B+ 1Y 89. 82
TER+ L+ B 84. 60
N 84. 6%,
3.2 2000 ££.,2010 ££ 2017 £ BT E WX FHFAE
Mo

M4 2017 4F A 6] F7AE 41 A 10 ZR AR 2 BOKS 132 56
UGS RS B f i 0 24 A5 O =X, B
SRR Z2 R 4L 2T SVM 43 42 BLHE 2000
4F 2010 4F J2 2017 4F R T 48 X AR AR 10 (D 1,
K2, 3), I ageit 2000 4F 2010 4F K 2017 4F
FRARITIAR, 4351k 841. 58 km® 850. 22 km® 861. 85 km®,

B EKIHTR
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0 5 10 20F %
I T T |

Bl 1 2000 FEATERXHRASH
Fig.1 Forest distribution in main urban area of

Kunming in 2000

MR B S AR GE T (% 3) W LA
FL AT 38 30 DX %) A bR ThT RRULE 72 4F 3400, 2000—
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Fig.2 Forest distribution in main urban area of
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e L L)

Kunming in 2010
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Fig.3 Forest distribution in main urban area of

Kunming in 2017
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Tab.3 Forest areas in main urban area of Kunming in
2000,2010 and 2017

5 2000 £
T/ km? 841. 58

2010 £ 2017 £

850.22 861. 85
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Investigation and Study on Application of Wildflower Meadow in
Chengdu and Chongqing

ZHENG Tianwen, Yl Xiaolin
(School of Horticulture and Landscape Architecture, Southwest University, Chongqing 400715, China)

Abstract: The survey and the comparative analysis on the species, the ornamental effect and the appli-
cation of wildflower meadow were carried out in Huxi Campus of Chongging University and Flower Valley
of Chengdu by means of field investigation and interviewing of insiders. The results showed that 6 specie
of flowers were used in the landscape of wildflower meadow in Chongqing University, and 16 specie of
flowers belonging 14 genera and 5 families were used in wildflower meadow of Flower Valley, with the
dominant family of Compositae. The lowest proportion of native species in the wildflower meadows was
10% and the highest was 75%. This paper suggested to improve the application form of wildflower mead-
ow, emphasize the application of native flowers and plants, and strengthen the design of mixed planting
proportion.

Key words: wildflower meadow; ornamental characteristics; application form; native plants; Huxi

Campus of Chongqing University; Flower Valley of Chengdu
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JING Meiging, WU Yujian. New Mode of Forest Patrolling for Informationalized Propulsion in Yangdongshan Shierdushui
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New Mode of Forest Patrolling for Informationalized Propulsion
in Yangdongshan Shierdushui Nature Reserve

JING Meiqging', WU Yujian®
(1. Guangdong Institute of Eco—environmental Science and Technology, Guangzhou 510650, China;
2. Guangzhou Shuangmu Forestry Co. , Ltd. , Guangzhou 510520, China)

Abstract; This paper introduced the necessity of the grid patrolling mode in Yangdongshan Shierdushui
Nature Reserve of Lechang City, Guangdong Province. The grids were divided to clarify the responsibili-
ty, establish the mechanism, consolidate the foundation, strengthen the information management and im-
prove the efficiency, which accomplished post management of personnel, specific event for person in
charge, and data traceability of forest patrolling. Some problems existed in the initial stage of exploration,
such as insufficient understanding, constraints in application and high cost in management. The focus
should be shifted from the form of management to the content of management to further refine the manage-
ment work.

Key words: informatization; forest patrolling; patrolling trail; grid management; data traceability;

Yangdongshan Shierdushui Nature Reserve
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Fig. 1 Distribution of patrolling personnel in nature reserve
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Fig.2 Trail of patrolling personnel
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Fig.4 Data traceability of forest patrolling
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